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MUC LUC

PHAM ANH TUAN, NGUYEN THI MINH NGUYET, LE DU’(} THONG.
Nghién ctru mét s6 yéu t6 anh hudng dén chét luong san pham tom thé
chan tréng trong qué trinh cAp dong nhanh bang chét tai lanh 16ng

PHAM CAO THANG, PHAM ANH TUAN, NGUYEN DUY LAM.
Nghién cltu anh hudng clia qua trinh hap nhiét - lam ngudi theo chu
ky két hap tién x&r ly bang enzyme pullulanase d&n ham lugng tinh
bét khang tieu hoéa (RS3) tur bot gao

TRAN THI THU HOAI, PHAM ANH TUAN, NGUYEN QUANG BUC.
Nghién cttu x(r Iy ba ép nudc chudi dé san xuat bot giau chat xo hoa
tan (g dung trong ché bién thuc pham

BUI KIM THUY, PHAM THI MAI, LE THI THANH THUY, PHAM

MINH TUAN, NGUYEN DUY LAM. Nghién clru tach chiét dau va
hop chat giau piceatannol tir hat chanh leo tim (Passiflora edulis
Sims.)

NGUYEN THI HONG HA, NGUYEN THI HUONG TRA, LE TH|
TRANG, NGUYEN NGOC HUYEN, NGUYEN TUAN, VO THU
DIEM, NGUYEN DINH MANH. Nghién cttu &nh hudng cia mot s6
yéu to cong nghé dén kha nang phan hly hitu co trong Ién men ba
dong riéng lam phan bén hitu co bang ché pham vi sinh PBDR5-
VIAEP

NGUYEN VAN NGUYEN, LE THI TRANG, VO THU DIEM. Nghién
clru sén xuéi; ché pham giau enzyme lipase chiu nhiét tir chiing
Bacillus sp. bang |én men bé mat

NGUYEN TAT THANG, LE THU HANG, NGUYEN TIEN NAM, VO
THI NHI, CHU LE TRANG. Anh hudng clia mot s6 y&u t6 cong nghé
trong ché bién dén chat lugng ché matcha

BUI THI HUONG QUYNH, HOANG HUONG NGOQC, BUI THI ANH
NGUYET, HOANG NGQC DUNG, TRAN THI NGOC ANH, LE THI
TRANG, LE THI VAN THANH, NGUYEN THI HUONG TRA, NGUYEN
THI THU HUYEN, VO THU DIEM, BUI THI HUONG. Nghién citu cong
nghé san xuét cao ,chié't giau hoat chat -adenosin, cordycepin va
polysaccharides tir nam dong triing ha théo bang thly phan enzyme két
hop siéu am, quy mé phong thi nghiém

TRAN XUAN HIEN, LE THI THUY HANG, NGUYEN TAN HUNG.
Nghién clru mot s6 yéu t6 anh hudng trong qué trinh trich ly
polyphenol va kha nang khlr goc tu do tir 14 xoai ba mau

NGUYEN HONG XUAN, NGUYEN THI KIEU DIEM, TRAN BACH
LONG, NGUYEN TRONG NGU. Nghién ciu anh huong clia nhiét

d6 va thoi glan sdy bang phuong phap say nhiét dén chat lugng san
pham thit vit tdm gia vi sdy gion

BUI THI BICH NGOC, BUI QUANG THUAT. Nghién cttu thu nhan
cao chiét giau hoat chat sinh hoc tir vo qué, (ng dung cho san xuét
san pham huong liéu khdr mui

BUI QUANG THUAT, DANG THI THANH QUYEN, DO THI KIM
LOAN, BUI THI BICH NGOQC. Nghién ctu chiét xuét saponin va cac
hoat chét thién nhién tir |4 tra Thach Chau hoa vang (Pyrenaria
jongquieriana P.) cho san xuét d6 uéng hoa tan
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MUC LUC

DANG HONG ANH, NGUYEN THU VAN, GIANG THE VIET, PHAM
NGOC THAI, TRAN BAO TRAM. Nghién cltu san xuat bot dinh
dudng an lién tir hat tam giac mach thu hoach tai tinh Ha Giang

pO THI THUY LE, TRAN HOANG QUYEN, BUI THI HONG
PHUONG, BUI THI THUY HA, PO DINH HAI, NGUYEN MINH
CHAU, LE VAN BAC, PHAM LINH KHOA. Nghién citu mot s6
phuang phap lam giau peptide chirc nang tir dich thiy phan vi to

PO TRONG HUNG, NGUYEN THUY LINH, NGUYEN HOANG PHI,
LUONG THI NHU HOA. Nghién cttu diéu kién thiy phan tinh bot gao
thanh maltodextrin bang o-amylase HT-800

LUONG HUNG TIEN, PHAM THI HA, TRAN THI HANG, HO PHU
HA. Nghién ctru mot s6 thong s6 cong nghé san xuat nudc ép budi
dién dong chai

PHAM VAN THEM, VO KHANH HUNG, DUONG THI PHUONG
LIEN. Ung dung protease trong trich tinh bot hot qud xoai
(Mangifera indica L.)

NGUYEN QUYNH NHU, NGUYEN PHUNG TIEN, NGUYEN VAN
MUOI, TRAN HONG QUAN. Anh hudng cia su thay thé mot phan
mu6i NaCL bang KCL dén cac tinh chat hoa Iy clia ca loc fillet

TRUONG THI MONG THU, LE THI MINH THUY, TRAN THANH
TRUC. Nghién cttu ky thuat rao can trong san xuat san pham tom
kho thé chan trang (Litopenaeus vannamei) xé buém

NGUYEN HAI VAN, PHYO EI EI KYAW, NGUYEN THI PHUONG

THAO, PHAN THANH TAM. Nghién clru cong nghé san xuét canxi
xitrat co do tinh khiét cao tir vo tritng gia cam

TRUONG THI MONG THU, LE THI MINH THUY. Nghién ctru cong
nghé sén xuat nudc ép hén hop 6i (Psidium guajava L.) - khém
(Ananas comosus) thanh tring b8 sung collagen thly phan tir da ca
tra (Pangasianodon hypophthalmus)

BUI THI THU UYEN, NGUYEN THI PHUONG DUNG, NGUYEN THI
NGOAN, BA THI DUONG, NGUYEN THI LIEU, LUU NGOC SINH,
PO THI CAM VAN, TRAN DANG THUAN. Nghién citu anh hudng
clia mot s6 yéu t6 hoa ly dén hiéu sudt chiét va do tinh khiét
phycocyanin trong sinh khéi Spirulina SP2 va Spirulina SP4

’E)ANG~ XUAN DAO, TRAN~ HOANG Al, TRAN NGOC DIEP,
NGUYEN NGOC NHI, NGUYEN NGOC QUY. Nghién ctu quy trinh
cong nghé san xuat nudc c6t chanh day méat ong (Passiflora edulis)

NGUYEN DUC TIEN, NGUYEN THI HUYEN. Tac dong clia séng
siéu am dén qua trinh 1&n men dé udng probiotic tir qua 6i Dong Du
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KHOA HOC & CONG NGHE

NGHIEN cUU MOT sO YEU TO ANH HUONG
DEN CHAT LUONG SAN PHAM TOM THE CHAN TRANG
TRONG QUA TRINH CAP BONG NHANH
BANG CHAT TAI LANH LONG
Pham Anh Tudn"", Nguyén Thi Minh Nguyét’, Lé Pizc Thong®

Vien Co dién nong nghiép va Cong nghé sau thu hoach

TOM TAT

" Email: phamtuanved @gmail.com

Muc dich nghién ctu nay 1a thuc nghiém xac dinh mot s6 thong s6 cap dong bang chat tai
lanh 16ng voi nguyén liéu 1a tom thé chan trang. Cac thong s6 chinh va khoang khao sat gdm:
Do day nguyen lieu (10 + 25 mm), nhiét do chat tai lanh 16ng (- 25 = - 35°C), van toc doi luu
(0,4 = 0,6 m/s) voi cung quy cach bao goéi bang vat lieu PA d¢ day 100 pm. Muc tiéu thuc
nghiém danh gia chat luong tom thé chan trang sau ra dong voéi cac chi tiéu: Thoi gian cap
dong (phut), ty 1é tach nudc sau ra dong (%), cam quan QIM (diém), mau sic (AE) két hop
phan tich hinh anh c4u tric mo té€ bao ctia san pham cap dong. Két qua da xac dinh duoc cac
thong so cong nghé cap dong tom thé chan tring bang chat tai lanh léng véi nhiét do - 35°C,
do day 16p nguyen liéu 10 + 1 mm, van toc doi luu 0,5 m/s twong ting thoi gian cap dong 12,6
phut cho chét luong san phdm tom thé chan trang tot nhat voi cam quan QIM dat 1 diém xép
loai rat tot, ty e tach nuoc 3,8% va mau sic AE 5,39.

Tt khoa: 7om thé chan trdang, cap dong nhanh, chat ti lanh Iong, chat luong, cau tric.

1. AT VAN DE

Tom thé chan trang (Lifopenaeus vannamel)
mot trong nhimg loai thiy san co gia tri kinh té
cao, chiém hon 70% tong san luong tom nuodi Viet
Nam la mat hang xuat khau chua luc sang cac thi
truong My, EU, Nhat Ban, Trung Quoc. Tom 1a
san pham c6 ham luong protein va nudc cao, co
chira cac enzyme, vi sinh vat noi sinh nén dé bi hu
hong va thoi han st dung ngan [1]. Trong qua
trinh bdo quan tom thuong xuat hién cac dom den
va thit mém 1a cac dic diém vé chat luong cam
quan, sinh hoa c6 anh hudéng dén do tuwoi clia san
phdm [2]. Su bién déi mau sic cltia tom tir xam
nhat sang d6 hodc den, dic biét 1a & phan dau va
duoi, do sy hinh thanh séc t6 melanin c6 lién quan
dén hoat dong ctia enzyme tyrosinase va su phan
hay hemocyanin [3].

Cap dong nhanh la cong nghé duoc stt dung
phé bién trong ché bién thay san dong lanh cé thé
ngan chan sy hu hong do enzyme va vi sinh vat noi
sinh gay ra, gitt duoc ciu truc, thanh phan dinh

duong va huong vi tw nhién. Cé nhiéu phuong
phap cdp dong nhanh trén nguyén tic lam lanh
san phadm xudéng dén - 18°C (tAm san phdm) cang
nhanh cang tot va la cong doan c6 tinh quyét dinh
dén chat luong ctia san phdm trong qua trinh bao
quan. Toc do cap dong phu thudc vao phuong
phap va cac thong so cong nghé cap dong. Phuong
phap ciap dong c6 hé s6 truyén nhiét cao gitp toc
do cap dong nhanh sé tao ra cAc mam tinh thé da
nho va dong nhat, s6 lugng va kich thudc cta tinh
thé da duoc xem 1a mot tham s6 quan trong dé
danh gia su thay ddi chat luong ctia san phdm
dong lanh dac biét 1a cau truc san pham sau khi ra
dong. Nguoc lai, cdp dong cham céac phan tir nuéc
bi don nén vao tam, hinh thanh cac tinh thé da lon
hinh kim gay ton thuong dén cau truc té bao [4, 5].
Khi ra dong, dich bao thoat ra tao nén hién tuong
chay nuéc dan dén san phdm khong gitt duoc
trang thai cau trac ban dau, mat khac do cau triac
bi ph4 v& lam gidm chat luong san phiam va tao
moi treong thuan loi cho vi sinh vat xam nhap, gay
hut hong nhanh chong [6].
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KHOA HOC & CONG NGHE

Nghién cttu anh huéng cta nhiét do cap dong
bang nito 16ng (LNF) trong khoang - 35°C, - 65°C, -
95°C va - 125°C dén tinh thé bang va chat luong co
ctia tom thé chan trang cho thdy, chat luong co
tot hon duoc duy tri sau khi xtt Iy bang LNF so
voi cap dong bang khong khi lanh cudng bt
(ABF). Déng thoi, LNF & - 95°C dan dén kha nang
gitt nudc va gia tri d6 cing cao hon so voi ABF (p
< 0,05). Vi cau truc cta tom cap dong bang LNF (-
95°C) nho hon va gia tri L* cao nhat cho thay, cac
tinh thé bang duoc tao ra twong d6i nho hon so
voi cap dong ABF [7]. Tom st cap dong voi nhiét
do siéu lanh & -70 dén -100°C va van toc khong
khi 6 m/giay co ty 1é tn that (% FL) thap hon va
luc cat (CF) gan nhu tom tuoi so véi mau cap
dong cap dong cham & - 28 + 2°C va van toc
khong khi 1a 4 - 8 m/giay [8]. Ngoai yéu t6 chinh
la nhiét do ctia chat tai lanh anh huéng dén chat
luong tom dong lanh, toc do cdp dong con phu
thuoc mot so yéu t6 khac (bao bi, @0 day nguyén
liéu,...) c6 anh huong dén thoi gian cdp dong va
chat luwong san phdm [9].

Cap dong nhanh bang chat tai lanh 16ng 1a mot
cong nghé mai co wu thé vuot troi so voi cap dong
bang chat tai lanh khong khi da duoc nghién ctu
ung dung thanh cong tai Viet Nam cho mot so loai
thuy san (c4 ngtr dai dwong, muc 6ng, hau, tom thé
chan trang) 1a két qua cta dé tai cip quoc gia
“Nghién ciu cong nghé va thiét bi cap dong nhanh
bang chat tdi lanh Iéng ung dung trong ché bién
mot so thiy san Viét Nani’ do Vien Co dién nong
nghiép va Céng nghé sau thu hoach. Trong pham
vi bai bao nay gioi thiéu két qua nghién ctru anh
huéng ctia mot s6 thong s6 cong nghé: Do day
nguyén liéu, nhiét do va van toc doi luu ctia chat
tai lanh long dén thoi gian va chat luong san phdm
tom thé chan trang dang bé dau nguyén vo.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu nghién ciru

Nguyén liéu tom thé chan tring duoc thu
hoach tai tinh Phu Yén loai 40 - 50 con/kg, trong
luong 20 - 25 g/con, chiéu dai toan than 130 - 150
mm va sau khi so ché cat dau 90 - 110 mm, chu vi
than vung day nhat 32 - 45 mm (twong ing dudng
kinh 10 - 15 mm). Nguyén liéu dugc bao quan

nhiét do 0 - 4°C trudce khi dua vao ché bién trong
thoi gian < 48 gio.

2.2. Vat lieu nghién ctru

Hoa chat: Formalin (Trung Quoc); con 100%
(Viet Nam), acetic (Trung Quodc), chloroform
(Trung Quoc), nuoc cat, Xylen, Hematoxylin
Harris (Merck, Pirc), Eosine Y (Merck, Diic),
NH,0H (Trung Quéc), HCl (Trung Quég), axit
picric (Trung Quéc), Toluidine Blue O (An o).
Keo dan 14 kinh (Laika, My).

Vat lieu bao goi duoc stt dung loai phé bién
trén thi truong PA d6 day 100 pm cua Cong ty
TNHH San xuat va Thuong mai Ngt Long

Dung cu: éng huat bang nhua, qua bép cao su
hut hoa chat, kep khong mau, kéo, phién kinh, 14
kinh, ging tay, khiu trang, kinh bado vé mat va
quan 40 bao ho.

2.3. Phuong phap nghién ctru

2.3.1 Quy trinh so ché va xir Iy nguyén liéu

Nguyeén liéu tom thé chan trang tuoi — phan
loai (phu lop da vay dam bao nhiét d6 bao quan <
6°C) — cat dau tom (b6 dau giit nguyen vo HLSO)
— rtra sach bang nuéc lanh < 6°C — loai bé tap
chat — phan co — dinh luong — bao gdéi hut chan
khong — cap dong bang chat tai lanh 16ng (nhiét
do tam san pham sau cap dong dat - 18°C) — bao
quan dong & nhiét do - 20 = 1°C.

2.3.2. Phurong phap nghién cuu thuc nghiém

- Thuc nghiém 1: Anh hudng cia do ddy
nguyén liéu dén thoi gian cap dong va chat luong
sdn pham tom thé chan trang sau khi ra dong

Mau thi nghiém duwoc bao goi bang bao bi PA
voi khoi luong 200 + 10 g/go6i & 4 mic do day
nguyén lieu (10 +1; 15+ 1; 20 £ 1; 25+ 1 mm) duoc
Iea chon theo co kich dong déu phu hop twong tmg
cac thi nghiém (10 £ 1 mm/1 16p; 15 + 1 mm/1 16p;
20 £ 1 mm/2 16p; 25 £ 1 mm/2 16p), 10 go6i/cong
thite thi nghiém duoc cip dong & nhiet do chat tai
lanh 16ng - 30°C véi cung d¢ day bao géi 100 ym va
van toc doi luu chat ti lanh 16ng 0,4 m/s.

- Thuc nghiém 2- Anh huéng cia nhiét do chat
tdi lanh Iong dén thoi gian cap dong va chat luong
tom thé chan trang sau khi ra dong

Mau thi nghiém duwoc bao goi bang bao bi PA
voi do day nguyeén liéu thich hop duoc lua chon tir
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két qua thuc nghiém 1. Khéi lwong mau 200 g/gdi,
10 g6i/cong thirc thi nghiém va cap dong & 3 muc
nhiét do (- 25°C; - 30°C; -35°C), voi cung do day bao
g6i 100 pm va van toc doi leu 0,4 m/s.

- Thuc nghiém 3 Anh huéng ctia van toc doi
liru chat tdi lanh Iong dén thoi gian cap dong va
chat Irong tom thé chan trang sau khi ra dong

Mau thi nghiém duoc bao goi bang bao bi PA
voi do day nguyén liéu tir két qua thuc nghiém 1 va
nhiét do chat tai lanh thuc nghiém 2. Khoi luong
mau 200 g/g6i, 10 goi/cong thic thi nghiém duoc
cap dong voi 3 muc van toc doi luu (0,4 m/s; 0,5
m/s va 0,6 m/s) voi cung do day bao goi 100 pm.

- Thuc nghiém 4: Danh gia hiéu qua cua cong
nghé cap dong tom thé chan trang bang chat tii
lanh 1ong so voi cap dong IQF

Mau thi nghiém duoc bao goéi bang bao bi PA
do day 100 ym, do day nguyeén lieu, nhiét do cap
dong bang chat 16ng va van toc déi luu tir két qua
thuc nghiém (1, 2, 3). Khoi luong mau 200 g/gdi
duoc phan tich, so sanh chat lwong voi san phdm
tom cap dong bang thiét bi IQF ctia Cong ty Ba
Hai.

Céc chi tieu danh gia chat luong san phim:
Thoi gian cap dong (phut); cdAm quan QIM (diém);
ty lé tach nuoc (%), bién déi mau (AE) va cau triac
thong qua hinh anh SEM. Céac thi nghiém duoc lap
lai 3 1an, két qua 1a gia tri trung binh cta 3 lan lap
lai.

Céc thuc nghiém duoc tién hanh bang thiét bi
cap dong quy mo phong thi nghiém véi dai nhiet do
chat tai lanh long c6 thé diéu chinh trong khoang ti
- 20°C =+ - 36°C, toc do khudy luu chuyén dong chat
tai lanh tuong tmg van toc doi luu 0,2 - 0,6 m/s, nang
suat 5 kg nguyeén lieu/meé.

2.3.3. Phuong phdp phan tich va ky thuit su
dung

- Lay mau theo TCVN 5276-90 [10].

- X4c dinh nhiét do tAm san phdm bing nhiét
ké tu ghi voi dau sensor Log Tag RID30-7R (New
Zealand) véi dai do -30°C ~ +60°C, st dung mai
khoan chuyén dung dé dat vi tri do nhiét do.

- X4c dinh ham luong nudc tach ra tir mau sau
ra dong: Theo két qua nghién ctru cia Atani va cs

(2022) [11]. Mau tom thé chan trang dong lanh
van duoc gitt nguyén bao bi duoc ra dong vé nhiét
do 4°C bang dat trong ta lanh c6 nhiét do 4 + 1°C
Sau do, thao boé bao bi va tién hanh xac dinh
nguyén liéu sau ra dong. Ham luwong nudc tach ra
sau ra déong duoc xac dinh theo céng thic sau: Ty
lé nuwoc tach ra sau ra dong %) = (W, -
W,) /W) *100; W, 1a khoi luong cia mau trude khi
cap dong (g), W, 1a khoi luong ctia mau sau khi ra
dong (g).

- X4ac dinh mau sic: Mau duoc chup bang may
anh Canon do6 phan giai 12.1 MP va s6 lieu L, a, b
thu duoc qua phan mém phan tich mau sac Color -
Computer - Vision. L: Biéu thi tir sang toi t6i c6 gia
tri tit 0 - 100, a: Biéu thi tir mau xanh 14 cay dén do
co gia tri tir -60 + +60, b: biéu thi tir mau vang dén
xanh da troi cé gia tri tir -60 + +60. Muc do thay doi
mau sic duoc danh gia theo hé s6 AE (tong sai
biét mau sac), duoc tinh dua trén cac gia tri mau

AL, Aa, Ab; AEab = \/(Lj =L} +(ay—a) +(b, -} ]_’al’

b,, L, 1a cac gia tri ctia nguyén liéu dau; a,, b,, L, 1a
cac gia tri ctia mau can do.

- Phan tich cdu trac mo té bao bang kinh hién
vi quang hoc: Su hinh thanh tinh thé da trong mo
té bao dong lanh duoc xac dinh bang kinh hién vi
bang cach quan sat su thay ddi cau tric cia cac
mo co theo phuong phap ctia Shi va cs (2018) [12]:
Mau dong lanh duoc c6 dinh trong 48 gid trong
dung dich c6 dinh ctia Carnoy (60% ethanol tuyét
doi, 30% chloroform va 10% axit axetic). Cac mau
duoc khtr nuoc trong ethanol tuyét doi trong 2 gio,
sau d6 qua dém trong ethanol: toluene (50%: 50%).
Céac mau mo duoc chuyén sang khir nuéc qua con
va duoc duc khoéi paraffin. Mau duc paraffim qua
cat mau voi day 10 pm va gén trén cac phién kinh,
say kho qua dém & 40°C va nhuém mau biang dung
dich mau xanh toluidine 0,5%. Tiéu ban duoc quan
sat va chup anh dudi kinh hién vi quang hoc Axio
lab Al (ZEISS - Dtc).

2.3.4. Phuong phap danh gia cam quan

banh gia cam quan theo chi s6 chat luong
QIM (Quality Index Method) da duwoc xay dung
boi Lopes (2018) [13] duoc mo ta tai bang 1.
Trong do, 0 - 1 diém: Chat luong rat tot; 1 - 3 diém
dat loai tot; 3 - 5 diém loai trung binh; 5 - 8 diém:
Loai kém.

NONG NGHIEP VA MOI TRUONG - THANG 8/2025 7



KHOA HOC & CONG NGHE

Bang 1. Chi s6 chat luong QIM ciia tom thé chan tring

Chitieu | Thudc tinh Mo ta biém
Khong xuat hién 0
Nhimg dom den nho (0,5 mm) riéng ré, xuat hién 1
< 50% trén tom
Nhimg dom den nho (0,5 mm) riéng ré, xuat hién 9
> 50% trén tom
Mausic | DPémden | Pom den kich thudc 1on hon (1 mm) riéng ré, xuat 5
hién < 50% trén tom
Nhiéu dom den kich thudc 1on hon (1 mm) riéng 1
ré, xuat hién > 50% trén tom
Nhiéu dom den kich thudc lon hon (1 mm) riéng 5
ré, xuat hién 100% trén tom
Bam dinh manh, khong mém vo, khong gian dot. 0
L Gian dot nhe, khong nut dot, khong dut duoi,
bo bam L R o 1
dinh Than tom : khong bong,troc VO
Gian dot, khong nat dot, khong dat duoi 2
Mém vé, nuit dot, vo vo, khong dut duoi 3
Mui dac trung tao bién 0
Mii Tu nhiér}, Khong mui, khong c6 mui la 1
khong nau Mui tanh vi bién 2
Thoang mui khai nhe 3
Cau tric Binh thu(‘ynf;, san chac 0
Mém 1
QIM 0-11
2.3.5. Phan tich théng ké gian. Cac phan tich thong ké st dung phan mém

SPSS 20.
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hudng ctia @6 day nguyén lieu dén
thoi gian cdp dong va chat heong san phdm tom
thé chan tring sau khi ra dong

Két qua thi nghiém duoc phan tich ANOVA va
kiém dinh LSD (5%) dé so sanh su khac biét trung
binh gitta cac nghiém thtc va su bién dong gitta
cac lan 1ap lai trong cung nghiém thitc theo thoi

Béng 2. Anh hudng ctia do day dén thoi gian cdp dong va chit lueong tom thé chan tring

bo day Thoi gian Cam quan Ty 1é tach nudéc Mau sic
nguyeén liéu (mm) cap dong (phut) QIM (diém) %) (AE)
10+1 20,5° 1,5° 5,63 +0,36" 9,61+0,41%
15+1 23,0° 2,02 6,09+ 0,13* 10,70 + 0,14
201 29,5°¢ 2,5° 7,65+ 0,24° 13,16+ 0,70°
25+1 35,01 3,5¢ 10,90 + 0,33¢ 17,80+ 1,74¢

Ghi chi: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khdc nhau (o
<0,05

Trong cung diéu kién cip dong bang chat tai
lanh 16ng v6i cac thong so ¢6 dinh gdm do day bao
g6i PA 100 pm, van toc doi luu chat tai lanh 1ong
0,4 m/s va nhiét do - 30°C. Két qua thuc nghiém

anh huong cta do day nguyén lieu dén thoi gian
cap dong va chat luong san phdm sau ra dong
duoc téng hop tai bang 2 va mo ta bang hinh anh
tai hinh 1va 2.
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©
| (A): miu tom nguyén ligu;
(B):D diy §10 1 mm

):

(C):Dj day o 15£ 1 mm
(D): Do day 620+ 1 mm
(E): g day 625+ | mm

D) (E)
Hinh 1. Anh hudng ciia 6 day nguyén liéu
tom dén mau sic sin phdm

Bang 2 cho thdy, do day la yéu t6 c6 anh
hudng dang ké dén thoi gian va chat luong san
phdm cép dong. Khi do day ting tir 10 ~ 25 mm thi
thoi gian cap dong tang tir 20,5 = 35,0 phut, twong
ung chat luong san phdm giam dan. Trong khoang
do day tir 10 - 15 mm (01 16p) cho chat luong tot
nhat, QIM 1a 1,5 - 2 diém, ty lé tach nuoc 5,63 -
6,09%, AE 1a 9,61 - 10,7, trang thai con tom van
nguyén ven, khong gay duéi va c6 do0 bam dinh
manh, ciu tric mo té bao chua xuat hién tén
thuong. Trong khi voi cac mau do day nguyen liéu
cao hon tir 20 - 25 mm (02 16p) chat luong cam
quan giam nhanh QIM 2,5 - 3,5 diém, ty 1é tach
nuoc 7,65 - 10,9%, AE 1a 13,16 - 17,8. Quan sat hinh
1 va hinh 2 cho thay, cac mau tom & cac do day 20
25 mm do thoi gian cip dong dai hon gay pha vo
mo té bao, trang thai tom tuy con nguyén ven,
khong gay duoi, c6 do0 bam dinh manh nhung co
xuat hién dom den nhé (0,5 mm). Két qua danh
gia trén voi cac mau do day 20 - 25 mm (02 16p) so
voi 10 - 15 mm (01 16p) thoi gian cap dong kéo dai
hon tuong tng chat luong thap hon c6 thé do tinh
khong dong nhat cta khoi tom khi xép 2 16p tom
so voi 1 16p & diéu kién bao go6i chan khong cé anh
huéng dén kha nang truyén nhiét trong qué trinh
cap dong.

Theo bao c4o ctia T6 chitc Nong Luong Lién
Hop Quéoc (FAO), thoi gian cap dong cta tom thé
chan trang phu thudc vao do day ctia san pham. Cu
thé, voi khoi tom day 25 mm, thoi gian cap dong

©

(A): mAu tom nguyén liu
(B): Do day 610 £ 1 mm
(C): Dy day 615+ 1 mm
(D): B day 20 + 1 mm
(E): D§ day 625+ | mm

(E)

Hinh 2. Anh huéng ciia 6 day nguyén liéu dén

mo ciu tric tom thé chan tring
(P06 phong dai x 10.000)
trong ta dong dia ngang & nhiét do - 35°C 1a khoang
40 phut; trong khi d6, néu tom duoc dong goi trong
hop, thoi gian cap dong cé thé kéo dai dén 50 phut
[14]. Theo Yang va cs (2024) do day cta khoi tom
anh huong dén su phan bo nudc trong mo co, khi
tang do day dan dén su phan bo nuoc khong dong
déu, anh huéng dén do tuoi va chat luong cam
quan ctia san pham sau khi cap dong va bao quan
[15]. Trong khi Fernandez va cs (2008) cho rang,
khi chiéu day nguyén lieu ting lam giam toc do
truyén nhiét vao tAm san phdm, tang kich thudc
tinh thé da trong san phadm cap dong va gidm chat
luong san pham [16].

Tt két qua thuc nghiém co6 thé lua chon muc
do day nguyén liéu tom trong khoang ttr 10 - 15 mm
la phu hop cho cdp dong bang chat tai lanh 16ng, so
voi cac phuong phap cap dong thong thuong khac
thoi gian rat ngan 20 - 30 phut, trong khi chat luong
san pham duoc cai thién tot hon.

3.2. Anh huéng ctia nhiét d¢ chat tai lanh 16ng
dén thoi gian cdp dong va chat luong tom thé
chan tring sau khi ra dong

Anh huéng ctia nhiet do cdp dong dén thoi
gian va chat lwong san phidm sau khi ra dong,
tién hanh thi nghiém voi cac thong so do day
bao goéi 1a 100 ym, d6 day nguyén liéu 10 + 1 mm
va van toc doi luu 0,4 m/s. Téng hop két qua
thuec nghiém duoc trinh bay tai bang 3 va mé ta
tai hinh 3 va 4.
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Bang 3. Anh hudng ciia nhiét d6 chat tai lanh 16ng dén thoi gian cip dong
va chit lugng san phidm to6m thé chan tring

i | T | cmaen | DR |y gen
-25+1 33,0° 2,02 6,64 +0,23* 15,06 + 0,44*
-30+1 21,0° 1,5° 5,67 + 0,09 9,67 + 0,70
-35+1 14,8°¢ 1,0¢ 4,61 +0,23¢ 7,83 +£0,28°

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khdc nhau (o <

0.05)

23041 °C

-35+1 °C

Hinh 3. Anh huéng ciia nhiét do chit tai lanh
16ng d@én mau sic san phdm tém thé chan tring

Bang 3 cho thdy, ¢ nhiét do - 25°C thoi gian
cap dong kéo dai dén 33 phut, twong tng chat
luong san pham tom la kém nhat (ty 1é tach nudc
sau ra dong 1a 6,64%, QIM 2,0 diém, AE 1a 15,06),
tom van gitt nguyén hinh dang khong bi gay duoi,
do bam dinh chat, khong mém vo nhung trong
cau truc da bi ton thuong do cé duong dut, rach
soi co trén mo té bao. Trong khi nhiét do cip
dong giam tir - 30°C xudng - 35°C thoi gian cap
dong giam dang ké tir 21 phut xuéng 14,8 phut,
chat luong tom duy tri duoc gan twong duong so
voi sdn phdm trudc cdp dong voi hinh dang
nguyeén ven, do0 bam dinh manh, khong mém vo,
cau tric mo té bao dugc bio toan gan nhu
nguyén ven; chi s6 QIM va AE giam ~ % so v6i
cap dong ¢ - 25°C, ty le tach nudc la nho nhat
(4,61%).

Nghién ctru cua Jiping Han va cs (2022) da
chi ra rang nhiét do cap dong va phuong phap cap
dong c6 anh hudéng dang ké dén thoi gian cédp

Nguyén liéu

-30°C

-35°C

Hinh 4. Anh huéng ciia nhiét do cht tai lanh
16ng dén moé ciu tric tom thé chan tring cip
dong (P phong dai x 10.000)

dong va chat luong cta tom thé chan trang sau
khi ra dong [17]. Theo nghién ctu ctua Qinxiu
Sun va cs (2022) cho thay, cap dong két hop tir
truong tinh (MF) voi cuong d6 60 mT co6 thé rut
ngan thoi gian cdp dong so voi phuong phap cap
dong tinh (IF), nho kha nang tao ra céac tinh thé
d4 nho hon va tang cuong kha nang truyén nhiét
[18]. Nghién ctu cta Silje Ottestad va cs (2011)
cling chi ra ring nhiét do cap dong cé anh hudng
truc tiép dén tinh thé da va su bién d6i mau sic
clia san phdm dong lanh. Mat khac sy mat mau
duoc phat hién 1a dang ké ngay ca & nhiét do cap
dong thap & - 40°C khi cap dong bang gi6é cudong
btec [19]. Trong khi viéc st dung phuong phap
cap dong nhanh nhu LNF hodc MF giup duy tri
chat luong tom tot hon so voi phuong phap cap
dong cham bing gio ABF [7].

Tt két qua thuc nghiém cap dong tom thé
chan trang bang chat tai lanh léng & nhiet do -35°C
khong nhing rut ngan thoi gian cdp dong (16
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phut) cho chat luong tot nhat, so véi cap dong
bang nito 16ng & - 95°C (LNF) cho chat luong tot,
tuy vay chi phi cap dong cao. Trong khi cap dong
gi6 cuong buc (ABF) thoi gian cdp dong kéo dai
cho chat luong kém hon ca.

3.3. Anh huéng ctia van téc d6i luu chat tai
lanh 16ng dén thoi gian cdp déng va chat luong
tom thé chan trang sau khi ra dong

Tién hanh thuc nghiém anh huwong cta van
toc doi luu chat tai long & cac mac (0,4 m/s, 0,5
m/s va 0,6 m/s) dén thoi gian cap dong va chat
luong san phidm. Cac thi nghiém véi cing diéu
kién do day bao goi PA 100 um, do day nguyén
lieu 10 + 1 mm va nhiét do chat tai lanh long -
35°C. Két qua duoc tong hop tai bang 4 va mo ta
tai hinh 5va 6.

Béng 4. Anh hudng ctia van tdc ddi luu chét tai lanh 16ng dén thoi gian cdp dong
va chit lrong t6m thé chan tring

Van toc doi luu Thoi gian Cam quan QIM Ty lé tach nuoc Mau sac
(m/s) cap dong (phtt) (diém) %) (AE)
0,4 14,62 1,3% 4,17+ 0,07 6,79 + 0,29*
0,5 12,5 1,0° 3,80 +0,14° 5,39 + (0,32°
0,6 12,2%¢ 1,0 3,67+0,12> 5,27 +0,11>

Ghi chu: Trong cung mot cot, cdc gid tri cé cung it nhat mot chir giong nhau thi khong khac nhau (o« <

0.05)

Bang 4 cho thay, khi ting van toc doi luu chat
tai lanh 10ong tir 0,4 - 0,5 m/s thi thoi gian cap dong
giam tir 14,6 phut xuoéng 12,5 phut. Tuy nhién khi
tang van toc doi luu trong khoang tir 0,5 - 0,6 m/s
thoi gian cap dong giam la khong dang ké tir 12,5
phut xuong 12,2 phut. Trong khi vé chat luong san

o G e Sar e e g

0,6 m/s

0,5 m/s

Hinh 5. Anh huéng ctia van téc ddi luu chat

tai lanh 16ng dén mau sic tom thé chan tring

Theo Dang va cs (2020), qua trinh cap dong
nhanh véi van toc doi luu cao lam giadm hién
tuong tai két tinh khi bdo quan dai han, gitp ciu
trac co thit gitt do dan hoi va vi tuoi gan nhu ban
dau sau ra dong [20]. Két qua nghién ctu cta
Sirintra Boonsumrej va cs (2007) cho thay, khi
cap dong bang khong khi voi van téc 6 m/s, thoi
gian cap dong duoc rat ngan va tén that nudc sau

phdm gitta hai mau thi nghiém ti 0,5 - 0,6 m/s
khong c6 su chénh léch nhiéu (& muc y nghia o <
0,05) vé chi so ty lé tach nudc va mau sac, trong
khi QIM Ia tuong dong. Mit khac quan sat hinh 5
va 6 cho thdy, vé mau sic va ciu tric mo thit tom
khong c6 su khac biét nhiéu.

Nguyén liéu 0,4 m/s

0,5 m/s 0,6 m/s

Hinh 6. Anh hudng ciia van téc d6i luu
dén mo ciu tric tom thé chan tring
(&6 phong dai x 10.000)
cap dong thap hon so voi phuong phap cap dong
cham. Diéu nay gitp tom gitt duoc do tuoi ngon
va chat luong tot hon sau khi ra dong [24]. Trong
khi thuc nghiém bing chat tai lanh léng véi van
toc doi Ivu thap hon nhiéu 0,5 m/s ma van rut
ngan duoc thoi gian cap dong, diéu nay co thé ly
giai do chat long c6 hé so truyén nhiét thuong lon
hon ttr 70 - 100 1an so voi khong khi nén hiéu qua
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trao d6i nhiét cao, dong nghia c6 thé tiét kiém
nang luong hon trong qua trinh tuan hoan chat tai
lanh.

Tt két qua thuc nghiéem (Muc 3.1, Muc 3.2 va
Muc 3.3) c6 thé xac dinh ché @6 cong nghé cap dong
tom thé chan trang thich hop voi quy cach bao goi
PA d9 day 100 um, o day nguyén liéu 10 + 1 mm voéi
nhiét do chat tai lanh 16ng - 35°C, van toc doi luu 0,5
m/s, twong tng thoi gian cap dong 12,5 phiit.

3.4. Panh gi4 hiéu qua cta cong nghé cip dong
tom thé chan tring bang chat ti lanh long

Tt két qua thuc nghiém quy mo phong thi
nghiém voi cac thong s6 cong nghe da duoc xac
dinh, tién hanh san xuat thir nghiém danh gia hiéu

qua ctia cong nghé cap dong bang chat 16ng so véi
cong nghé ciap dong truyén thong bang IQF. Qua
trinh thit nghiém danh gia véi cung nguyén liéu
cap dong la tom thé chan trang trén hé thong thiét
bi cap dong bang chat tai lanh 16ng, cong suat 500
kg/gio 1a san phdm khoa hoc cua dé tai doc lap
cap Nha nuoc do Vién Co dién nong nghiép va
Cong nghé sau thu hoach chu tri da chuyén giao
cho Cong ty Ba Hai, tinh Phu Yén. San phdm doi
chtimg duoc san xuat trén hé thong thiét bi cap
dong IQF cong suat 500 kg/gio hién co tai cong ty.
Két qua danh gia chat luong san phdm tom thé
chan trang cap dong duoc trinh bay tai bang 5 va
mo td mau sac, cau truc tai hinh 7 va 8.

Bang 5. Chit leong tom thé chan tring cdp dong biang chit lanh 16ng va IQF

Phuwong phap Thoi gian cap Ty lé tach nuoc Mau sic Cam quan QIM
cap dong dong (phut) %) (AE) (diém)
Chat tai lanh 10ng 12,62 3,45% 5,20+ 0,152 1,02
IQF (chat tai lanh bang N N b N
Kkhong khi cuong birc) 30,0 7,58 15,70 + 0,61 4,0

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khac nhau (o« <

0,05).

Mau cap dong bang chat lanh 1ong

Mau cap dong bang IQF

Hinh 7. Mau sic ctia thé chan tring cdp dong nhanh bang chit lanh 16ng va IQF

Mau cap dong bang chat lanh 10ng

Mau cap dong bang IQF

Hinh 8. Cdu tric cia tdom thé chan tring cdp dong (d6 phong dai x 10.000)

Bang 5 cho thay, su khac biét gitta mau tom
duoc cap dong bang chat lanh 16ng so voi cap
dong bang IQF (v6i chat tai lanh bang khong khi
voi cung cong suat) 1a co6 vu diém vuot troi: Thoi
gian cip dong rut ngan duoc 17,3 phut; ty e tach
nuoc la 3,45 (giam 54,5%), AE 1a 5,2 (giam 66,87%);

diém cam quan QIM 1a 1,0 diém dat muc rat tot,
trong khi IQF dat 4 diém xép loai trung binh. Chat
lwong tom sau cip dong duy tri dugc mau siac, mui
tanh tu nhién, ciu trac chac va dan hoi, vé bam
chat. Hinh 8 cho thay, su khac biét vé chat luong
tom cda hai phuong phap vé ciu triac mo té bao
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ctia san phdm. Trong d9, cau truc ctia san phdm
tom cap dong bang chat lanh léng vé co ban
khong bi pha v& béi cac tinh thé da hinh thanh
trong qua trinh cap dong, trong khi mau tom duogc
cap dong bang cong nghé lanh nhanh IQF c6
nhiéu khoang vo rach cau truc kha lon (khoang
trang).
4. KET LUAN

Cong nghé cap dong nhanh bang chat tai lanh
long c6 uwu thé vuot troi tng dung trong cap dong
tom thé chan trang. Ché do cong nghé ciap dong
tom thé chan trang véi quy cach bao goi PA do day
100 ym nhiét do - 35°C, do day 16p nguyén liéu 10
+ 1 mm, van toc doi leu chat tai lanh 16ng 0,5 m/s
tuong tmg thoi gian cap dong 12,6 phut cho chat
luong san phdm tom thé chan trang cao nhat voi
cam quan QIM dat 1 diém xép loai rat tot, ty lé
tach nudc thap 3,8% va mau sic dat AE 5,39.

TAI LIEU THAM KHAO

1. Wei-Hsuan Hsu , Ying-Jang Lai, She-Ching
Wu (2017). Effects of the anti-microbial peptide
pardaxin plus sodium erythorbate dissolved in
different gels on the quality of Pacific white shrimp
under refrigerated storage. Food Control, 73, 712 -
719.

2. Hsu, W. H. Lai, Y. J. Wu, S. C. (2017).
Effects of the anti-microbial peptide pardaxin plus
sodium erythorbate dissolved in different gels on
the quality of Pacific white shrimp under
refrigerated storage. Food Control, 73, 712 - 719.

3. So-Hyun Kim, Eun-Ju Jung, Dong-Lee
Hong, Seung-Eun Lee, Yang-Bong Lee, Sueng-
mok Cho & Seon-Bong Kim. (2020). Quality
assessment and acceptability of whiteleg shrimp
(Litopenaeus  vannamel) using biochemical
parameters. Fisheries and Aquatic Sciences,
23(21), 1- 10. DOI:10.1186/s41240-020-00167-6

4. George, R. M. (1993) Freezing processes
used in the food industry (review). Trend in Food
Science & Technology, 4, 134 - 138.

5. Kim, H. W., Kim J. H, Seo J. K., Setyabrata
D., Kim, Y. H. B (2018). Effects of aging/freezing
sequence and freezing rate on meat quality and
oxidative stability of pork loins. Meat Science, 139,
162 - 170.

6. Van der Sman R. G. M., Voda A,, van Dalen
G., Duijster A. (2013). Ice crystal interspacing in
frozen foods. Journal of Food Engineering, 116,
622 - 626.

7. Wenda Yan, Qinxiu Sun, Ouyang Zheng,
Zongyuan Han, Zefu Wang, Shuai Wei, Hongwu Ji
va Shucheng Liu (2023). Effect of Liquid Nitrogen
Freezing Temperature on the Muscle Quality of
Litopenaeus vannamei. Foods, 12, 4459.

8. Sirintra Boonsumrej, Saiwarun
Chaiwanichsiri, Sumate Tantratian,Toru Suzuki,
Rikuo Takai (2007). Effects of freezing and
thawing on the quality changes of tiger shrimp
(Penaeus monodon) frozen by air-blast and
cryogenic freezing. Journal of Food Engineering,
80 292 - 299.

9. Fernandez, P. P., Otero, L., Martino, M.
M., Molina-Garcia, A. D., Sanz, P. D. (2008). High-
pressure shift freezing: recrystallization during
storage.  European  Food  Research  and
Technology, A 227(5), 1367 - 1377.

10. Tiéu chuan Viét Nam TCVN 5276 - 90.
Thuy san - Lay mau va chuén bi mau.

11. Atani, S.H.Hamdami, N., Dalvi-Isfahan,
M., Soltanizadeh, N., Fallah-Joshaqani, S. (2022).
Effects of microwave-assisted freezing on the
quality attributes of lamb meat. Int J. Refrig, 143,
192 - 198.

12. Shi, L, Yang, T., Xiong, G., Li, X., Wang,
X., Ding, A, ... & Wang, L. (2018). Influence of
frozen storage temperature on the microstructures
and physicochemical properties of pre-frozen
perch (Micropterus salmoides). Lwt, 92, 471 - 476.

13. Lopes Da Costa, V. D. (2018). Effects of
storage on product quality of bivalves (oysters,

scallops, and clams) (Master’s thesis, The
University of Bergen).
14. FAO. (n.d.). Handling and Processing

Shrimp. Retrieved from https://www.fao.org/4/
x5931e/x5931e01.htm

15.Yang, X. et al (2024). Effect of freeze -
Thaw cycles on the freshness of prepackaged
penaeus vannamei. Foods, 13(2), 305.
https://doi.org/10.3390/foods13020305

16. Fernandez, P. P., Otero, L., Martino, M.
M., Molina-Garcia, A. D., Sanz, P. D. (2008). High-

NONG NGHIEP VA MOI TRUONG - THANG 8/2025 13



KHOA HOC & CONG NGHE

pressure shift freezing: Recrystallization during
storage.  European  Food  Research  and
Technology, A 227 (5), 1367 - 1377.

17. Jiping Han, Yingjie Sun, Rongxue Sun, Tao
Zhang, Cheng Wang & Ning Jiang (2022). Effects
of freezethaw cycles on physicochemical
properties and structure of cooked crayfish
(Procambarus  clarkii).  Food  Production,
Processing and Nutrition, 4, 25.

18. Qinxiu  Sun, Honghong Zhang, Xianqing
Yang, Qian Hou, Yan Zhang, Jiangpeng Su, Xianhua
Liu, Qihang Wei, Xiuping Dong, Hongwu Ji,
Shucheng Liu. (2022). Insight into muscle quality
of white shrimp (Litopenaeus vannamei) frozen
with static magnetic-assisted freezing at different
intensities. Food Chem X .2022 Nov 23;17:100518.
doi: 10.1016/ j.fochx.2022.100518

19. Silje Ottestad, Grethe Enersen, and Jens
Petter Wold (2011). Effect of Freezing
Temperature on the Color of Frozen Salmon.
Journal of Food Science, 76, 423 - 427.

20. Dang, T. M. D., Phan, H. N., & Nguyen, T.
L. (2020). Effect of  freezing rates on
microstructure and quality of Asian native chicken

meat. Journal of Food Processing and Preservation,
44(10), 14788.

21. Sirintra Boonsumre;j, Saiwarun
Chaiwanichsiri. (2007). Effect of freezing and
thawing on the quality changes of tiger shrimp
(Penaeus monodon) frozen by air-blast and
cryogenic freezing. Journal of Food Engineering,
80(1): 292 - 299; DOI:10.1016/j.jfoodeng.
2006.04.059

RESEARCH ON FACTORS AFFECTING THE QUALITY OF WHITELEG SHRIMP PRODUCTS
DURING RAPID FREEZING USING LIQUID COOLANT

Pham Anh Tuan’, Nguyen Thi Minh Nguyet', Le Duc Thong'
! Vietnam Institute of Agricultural Engineering and Post-Harvest Technology

Abstract

The objective of this research is to experimentally determine several parameters for freezing
whiteleg shrimp using a liquid coolant. The main parameters and their investigated ranges
include: Raw material thickness (10 = 25 mm), liquid coolant temperature (-25 + -35°C),
convection velocity (0.4 + 0.6 m/s), with uniform packaging using 100 ym thick PA material. The
goal of the experiment is to assess the quality of whiteleg shrimp after thawing based on the
following criteria: Freezing time (minutes), drip loss after thawing (%), sensory quality using QIM
score (points), color difference (AE), structural analysis of tissue cells in the frozen product. The
results determined the optimal technological parameters for freezing whiteleg shrimp using a
liquid coolant at a temperature of -35°C, raw material thickness of 10 + 1 mm, and convection
velocity of 0.5 m/s. This condition corresponds to a freezing time of 12.6 minutes and yields the
highest product quality, with a QIM sensory score of 1 point (rated as excellent), drip loss of 3.8%,

and color difference AE of 5.39.

Keywords: Whiteleg shrimp, rapid freezing, liquid coolant, quality, structure
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NGHIEN CUU ANH HUONG CUA QUA TRINH HAP NHIET
- LAM NGUOI THEO CHU KY KET HOP TIEN XU LY
BANG ENZYME PULLULANASE BEN HAM LUONG

TINH BOT KHANG TIEU HOA (RS3) TU BOT GAO
Pham Cao Thing', Pham Anh Tu4n', Nguyén Duy Lam* "

! Vien Co dién nong nghiép va Cong nghé sau thu hoach

“Truong Pai hoc Nguyén Tit Thanh

* Email: lamnd@ntt edu.vn

TOM TAT

Tinh bot khang tiéu hoa (Resistant Starch - RS), dac biét 1a RS3, da duoc nhiéu nghién ctru ghi
nhan c6 loi cho strc khée duong ruét, ho tro diéu hoa duong huyét va gép phan gidm nguy co mac
mot s6 bénh man tinh. Tuy nhién, ham luong RS3 trong bot gao con thap, doi héi cé cac giai phap
cong nghé hiéu qua d€ nang cao gia tri st dung. Nghién cttu nay khao sat sy anh hudng ctia qua
trinh hap nhiét - 1am nguoi theo chu ky, két hop tién xit ly thiy phan bang enzyme pullulanase
dén ham luwong RS3 tir bot gao giong IR50404. Thi nghiém duoc thuc hién véi cdc mute nhiét hap
121 - 140°C, thoi gian 30 - 120 phut, chu ky 1 - 4 va nhiét ¢6 lam nguéi 2 - 50°C, trong 6 - 24 gio.
Két qua cho thay, ché do hap nhiét 130°C trong 60 phut, lam ngudi 4°C trong 18 gio lap lai 3 chu
ky lam tang dang ké ham luong RS3. Ngoai ra, nhiét do 1am nguoi 4°C tao ham luong RS3 cao
hon so véi cac mic 2°C va 6°C, cho thay day la diéu kién thich hop cho qua trinh hinh thanh mam
tinh thé. Pong thoi, khoang nhiét 121 - 140°C duoc xac dinh 1a thuan loi cho sy phat trién nhan
tinh thé trong giai doan tao RS3. Dua trén cac két qua thu duoc, nghién cttu da dua ra mién nhiét
do phu hop cho qué trinh hinh thanh va phat trién tinh thé, cu thé (2°C < nhiét do hinh thanh

mam tinh thé < 6°C) va (121°C < nhiét do phat trién nhan tinh thé < 140°C).
Tie khéa: Tinh bot gao, tinh bot khang, hap nhiét, bién tinh.

1. DAT VAN BE

Tinh bot 1a thanh phan polysaccharide chinh
trong ché d¢ an ctia con nguoi, dong vai tro quan
trong khong chi vé mat dinh dudng ma con trong
nhiéu tng dung cong nghé thuc phdm. Tinh bot
khang tiéu hoa (Resistant Starch - RS), mot loai
tinh bot khong bi thity phan béi enzyme tiéu héa
¢ rudt non ma duwgc lén men tai rudt gia, sinh ra
cac axit béo chudi ngin (SCFA) c6 loi nhu
butyrat, propionat va axetat. Cac hop chat nay co6
tac dung tich cuc do6i voi sic khoe nhu: Cai thién
moi truong vi sinh vat dwong rudt, giam
cholesterol mau, diéu hoa duong huyét va phong
ngtra ung thu dai trang. Dua trén dic diém hinh
thanh va tinh chat cau truc, tinh bot khang duoc
chia thanh nam loai (RS1 - RS5), trong d6 RS3
(retrograded starch) 1a dang cé tinh 6n dinh nhiét

tot va dé tmg dung trong cong nghiép thuc phdm
nh¢ kha nang hinh thanh théng qua qua trinh x¢
ly nhiét - 1am nguoi [1]. RS3 - dang tai tinh thé
hoéa - duogc hinh thanh khi tinh b6t trai qua qua
trinh ho hoéa bang nhiét, sau d6 duoc lam nguoi,
gitp cac chudi amylose lién két tao thanh cau
trac xoan kép 6n dinh, khang lai qué trinh thay
phan bdi enzyme tiéu hoa [2]. So véi cac loai RS
khac, RS3 c6 do bén nhiét cao va 6n dinh trong
diéu kién ché bién thuc phdm, nén rat tiém ning
trong cac tng dung cong nghiép [3]. Gao, dac
biet 1a giong IR50404 phé bién & Viét Nam, la
nguon tinh bot doi dao, chita ham luong amylose
cao (> 25%) - mot yéu té quan trong thuc ddy qua
trinh tao RS3 [3, 4].

Tinh bot gao nguyén ban thuong co ty 1é
amylose khong cao va cau truc hat tinh thé yéu,
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lam han ché hiéu suat tao RS3 néu chi 4p dung cac
phuong phap xir ly vat ly thong thuwong. Tuy nhién,
tinh bot gao c6 kha ning ho hoa cao va dé bi
enzyme phan gidi, tao diéu kién thuan loi dé diéu
chinh va taing ham luwong RS3 thong qua cac
phuong phéap bién tinh phu hop nhu thiy phan
enzyme két hop xit Iy nhiét 4m [5]. Trong s6 cac
enzyme thuy phéan, pullulanase c6 vai tro dac biét
quan trong nho kha niang cat lien két o-1,6-
glycosidic trong amylopectin, lam tang ham lwong
chudi amylose ty do - 1a tién dé dé hinh thanh
mang ludi két tinh RS3 sau xir ly nhiét/lam ngudi
[6]. Cac nghién cttu truoc day cho thay, viec két
hop tién xtt Iy bang enzyme pullulanase véi quy
trinh héap nhiét - lam nguoi theo chu ky gidp tang
dang ké ham luong RS3 trong tinh bot ngo, san,
dau va gao [6, 7]. Trong qua trinh xtt ly nhiét dé
san xuat tinh bot RS3 hién nay, st hinh thanh RS3
ngoai st phu thudc vao néong do tinh bot, do thay
phan lién quan t6i ham luong amylose va do dai
mach amylose, con phu thudc nhiéu vao ché do
nhiét (nhiét do va thoi gian gia nhiét), so6 lan (chu
ky) xtt ly lam mat/nhiét, thoi gian va nhiét do ton
tri [8, 9].

Tuy nhién, viec t6i wu hoa s6 chu ky hap
nhiét/lam ngudi ctng nhu su tuong tac giwa
enzyme va cac diéu kién nhiét do, thoi gian trong
viéc tao RS3 tir gao van chua duoc nghién ciu day
dd. Muc tiéu ctia bai bao nay nham nghién ctu
anh huong cta qua trinh hip nhiét - lam ngudi
theo chu ky két hop tién xit ly bing enzyme
pullulanase dén ham luong tinh bot khang tiéu hoa
(RS3) tir bot gao giong IR50404, tir d6 xay dung
nén tang cho viéc phat trién quy trinh san xuat
RS3 phu hop v6i quy mo cong nghiép va yéu cau
thuc pham chttc nang hién dai.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Nguyén liéu

Bot gao giong IR50404 ctia Cong ty TNHH
Ché bién thuc phdm Hoa Phat (39/4F Ba Diém 8,
ap Nam Lan, xa Ba biém, huyén Hoc Mon, thanh
ph6 H6 Chi Minh). Tinh bot da duoc tinh ché cé
ham luong carbohydrate téng > 90%, protein < 0,5%
va lipid < 0,02%, ham lwong amylose 29,14%, ham
luong tinh bot khang 2,92%, do 4m 5% [10].

2.2. Vat lieu héa chat

Enzym pullulanase (Promozyme®D2) tu
Bacillus  acidopullulyicus cuia  Novozymes
(Biotechnology, China), hoat @ 1.000 NPUN/g.
Bo kit Megazyme (Ireland) véi 3 loai enzim: a-
amylase bén nhiét (Megazyme cat. no. E-BLAAM,
10.000 U/ml véi co chat tinh bot tan), protease
tinh khiét (Megazyme cat. no. E-BSPRT, 50
mg/ml, ~350 tyrosine U/ml), amyloglucosidase
tinh khiét (Megazyme cat. no. EEAMGDF, 3.300
U/ml voi co chat 1a tinh bot tan). Cac hoa chat
phan tich khac déu thugc loai tinh khiét.

2.3. Phurong phap chu4n bi méu va tién hanh
thi nghiém

+ Buoc 1: Chudn bi mau thi nghiém trudc khi
tien hanh tién x& ly thay phan bang
enzyme pullulanase véi cac diéu kién chung: 25 g
tinh bot gao/mau voi ciing ham luong co chat 15%
(w/w), pH 5,5 duogc ho hoa & nhiét do 70°C trong
thoi gian 30 phut truéc khi tién hanh thuy phan
bang pullulanase [10].

+ Buoc 2: Cac thong s6 clia qua trinh tién xt ly
thity phan bang enzyme pullulanase: Ham luong
nudc/tinh bot 15% (w/w); pH 5,5; nhiet do 54,4°C;
thoi gian thtly phan 10,4 gid; nong do enzyme 2,2%.
Két thuc qua trinh thay phan duoc bat hoat
enzyme bang hap 130°C trong 30 phut [11].

+ Bu6c 3: Mau tinh bot sau qua trinh thuy
phan enzyme duoc tién hanh qua trinh hép
nhiét/lam ngudi 3 chu ky: Hap nhiét (130°C, 60
phut) /lam ngudi va thoi gian luu triv (4°C, 18 gio).

2.4. Phuong phap thuc nghiém

Thi nghiém 1: Thuc nghiém xdc dinh anh
hudng cua nhiét do, thoi gian va chu ky hap nhiét
dén kha nang tao RS3:

Tién hanh 3 nhom thi nghiém anh hudng cta
nhiét do, thoi gian va chu ky héap nhiét/lam nguoi,
trong d6 ché do lam nguodi ctia tat ca cac thi
nghiém duoc co dinh (nhiét do 30°C, thoi gian lueu
1 nhiét 12 gio) twong tmg ky hiéu va mién khao sat
sau:

TN1.1: Thuc nghiém anh huwong cta nhiét do
hap nhiét dén kha nang tao RS3 voi 4 mutc nhiét do
(121°C, 130°C, 134°C, 140°C). Cac thi nghiém duoc
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thuc hién véi 1 chu ky va thoi gian hap nhiét 60
phut.

TN1.2: Thuc nghiém anh huéng cta thoi gian
hap nhiét dén kha nang tao RS3 v6i 4 muc thoi
gian (30 phut, 60 phut, 90 phut, 120 phat). Cac thi
nghiém dugc thuc hién véi 1 chu ky va nhiét do tie
két qua thi nghiém TN1.1

TN1.3: Thyc nghiém anh huéng cta chu ky
hap nhiét dén kha nang tao RS3 vo6i 4 muc chu ky
hap (1, 2, 3, 4). Cac thi nghiém duogc thuc hién voi
muc nhiét d6 va thoi gian tir két qua (TN1.1,
TN1.2)

biéu kién chung cia 3 nhom thi nghiém: Cac
mau thi nghiém & cuing diéu kién voi cac mau tinh
bot da tién xit ly bang enzyme pullulanase voi cac
thong so cong nghé da duoc lua chon (muc 2.3)

Thi nghiém 2: Thuc nghiém xdc dinh nhiét do
va thoi gian Iwu U nhiét sau lam ngudi dén ham
lirong RS3

Tién hanh 2 nhom thi nghiém anh huong cta
nhiét do, thoi gian luu U nhiét sau lam ngudi.
Thong s6 cong nghé cua qua trinh hap nhiét
(nhiét do, thoi gian, chu ky) trudc qua trinh lam
ngudi duoc ké thtra tir két qua thuc nghiém
(TN1.1, TN1.2 TN1.3), twong tng ky hiéu va mién
khao sat nhu sau:

TN2.1: Thyc nghiém anh huwong cta nhiét do
lam ngudi dén kha niang tao RS3 v6i 6 mirc nhiét
do (2°C, 4°C, 6°C, 30°C, 40°C, 50°C). Cac thi
nghiém duoc ldp lai 3 lan véi cung thoi gian luu
nhiét sau lam nguoi la 12 gio.

TN2.2: Thuc nghiém anh hudng cta thoi gian
luru G nhiét sau lam nguoi dén ham luong RS3 voi 4
muc thoi gian (6 gio, 12 gio, 18 gio, 24 giv). Cac thi
nghiém duoc 1dp lai 3 1an voi cung nhiét do lam
nguodi da duogc xac dinh tir thuc nghiém (TN2.1).

2.5. Phuong phap phan tich

Xac dinh ham luong tinh bt khang RS3 theo
phuong phap AOAC Method 985.29 bang bo kit
cua Megazyme voi 3 loai enzyme kém theo [12].
Trong d6, o-amylase va amyloglucosidase dé thay
phan thanh phan tinh bot tiéu héa thanh cac phan
hoa tan, protease dé thily phan 2 enzyme da néu.
Tién hanh két tha bang cén va rira dé loai bo

nhitng thanh phan hoa tan. San phdm cudi duoc
xac dinh ham luong tro va ham luong protein dé
hiéu chinh két qua.

2.6. Phuong phép xt ly s6 liéu

S6 litu thuc nghiém duwoc phan tich theo
ANOVA don yéu t6 va biéu thi 1a gia tri trung binh.
Duncan’s test duoc stt dung dé kiém dinh su khac
nhau c6 y nghia ctia cac gia tri trung binh. St
dung phan mém SPSS ver 16.0 cho cac phan tich
da néu.

2.7. Thiét bi stt dung

Can phan tich (BP 211D, Sartorius, Germany);
may do pH (Model (C831, Turnhout,
Belgium); may quang phd (Thermo Scientific); ta
sdy (Memmert, Germany); bé 6n nhiét thuong
JSRC-13C (JS Research, Han Quéc); bé 6n nhiét co
lac JSSB-30T (JS Research, Han Qudc); ndi hap tu
dong (Yuin, Viet Nam); may khudy tir gia nhiét
(IKA, Pic)...

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thue nghiém anh hudng ctia nhiét
do, thoi gian va chu ky hap nhiét dén ham hewong
RS3

Tién hanh thuc nghiém véi 3 nhom thi nghiém
tuong tng ky hiéu va mién khao sat: TN1.1 (121°C,
130°C, 134°C, 140°C); TN1.2 (30 phut, 60 phuat, 90
phut, 120 phuat) va TN1.3 (1, 2, 3, 4 chu ky). biéu
kien bo tri thi nghiém (Muc 2.4 - Nhom thi nghiém
1). Két qua thuc nghiém anh hudéng cua nhiét do,
thoi gian va chu ky héap nhiét dén kha ning lam
giau ham luong RS3 duoc biéu dién tai (Hinh 1).

Anh huéng cta nhiét do hdp nhiét dén kha
nang tao RS3 (TN1.1) véi 4 mikc nhiét do (121°C,
130°C, 134°C, 140°C), thuc hién véi 1 chu ky hap
nhiét trong thoi gian 60 phut cho thay: Nhiét do
hap nhiét 1a yéu t6 c6 anh huong dang ké dén ham
luong RS3. Trong khoang nhiét do tir 121 - 130°C
thi ham luwong RS3 ting manh tir 34,4 - 36,7%, ti€p
sau ham luong RS3 bat dau c6 xu huéng giam dan
khi nhiét do tang tir 130°C - 134°C va toc do giam
manh hon tir 134°C - 140°C. Diéu nay chimg to &
mtc nhiét 3o 140°C 1a diém tiém can gan voi mién
nhiét 6 nong chay (Tm > 140°C) cua tinh bot gao
IR50404. Néu tang nhiét do tren 140°C thi ham
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luong RS3 giam dan va duy tri (t6c do phat trién
mam bang 0), diéu nay c6 thé ly giai 1a do tai diém
nhiét do nong chay (> Tm) toc do phat trién nhan
tinh thé sé gidm dén 0. Diéu nay la phu hop voi

nghién ctu cta Eerlingen va cs (1992) vé anh
hudng ctia nhiét do dén téc do tao mam, phat trién
mang tinh thé va két tinh téng thé [13].
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Hinh 1. Anh hudng ciia nhiét do, thoi gian va chu ky hdp nhiét dén ham legng RS3

Ghi chu: Cac gid tri co chir cdi khac nhau trong cung don vi tinh l4 khac nhau co y nghia voi p<0,05

Két qua trén ciing phu hop voi nghién cttu cia
Budiyanti va cs (2023) khi thuc hién mét phan tich
hé thong trén 68 bo dit lieu tir nhiéu nghién cttu st
dung cac loai tinh bot khac nhau (ng6, gao, khoai,
dau, san...) nham danh gia anh huéng cta xt ly
nhiet am (HMT) dén ham luong tinh bot khang
tieu hoa RS3. Két qua cho thay nhiét do HMT
trong khoang 120 - 130°C la diéu kién toi wu dé
thuc d4y qua trinh két tinh va taing ham luong RS3
[14]. Trong nghién cttu ctia Isra va cs (2023) ciing
da tién hanh phan tich téng hop trén 14 nghién
ctru vé phuong phap xit Iy nhiet &m (HMT) doi voi
thuc phdm giau carbohydrate. Két qua phan tich
chi ra rang, cac diéu kien HMT hiéu qua thuong
duoc thuc hién & nhiét do tir 84 - 140°C va do 4m
thap (18 - 30%). Dac biéet, nhiét do trong khoang
121 - 130°C duoc nhiéu nghién cttu ghi nhan 1a ly
tuong cho viéc tai sap xép chudi amylose va hinh
thanh cac nhan tinh thé, gop phan lam ting ty lé
két tinh RS3 [15].

Nhu vay, nhiét do hap nhiét 130°C nim trong
khoang toi wu tir 121 - 140°C (121°C < Nhiét do hap
nhiét < 140°C) cho qua trinh hinh thanh nhén tinh
thé, day la yéu to quan trong giup tang cudng mic
do keét tinh tong thé va tir d6 nang cao ham luong
tinh bot khang tiéu hoa RS3.

Anh hudng ctia thoi gian hdp nhiét dén kha
nang tao RS3 (TN1.2) v6i 4 mic thoi gian (30 phuit,
60 phut, 90 phuat, 120 phut), thuc hién véi 1 chu ky
hap nhiét & nhiet do 130°C (két qua thuc nghiém
TN3.1) cho thay: Thoi gian hap nhiét 1a yéu to co
anh huong dang ké dén ham luong RS3, cu thé
ham hwong RS3 tang nhanh trong khoang thoi
gian tir 30 - 60 phut va tiép sau d6 RS3 c6 xu huong
giam dan khi tang thoi gian dén 90 phut va 120
phut.

Zheng va cs (2020) da chtmg minh rang thoi
gian hap nhiét co tac dong dang ké dén ham luong
tinh bot khang tiéu hoa RS3 trong gao. Cu thé, RS3
tang dan trong khoang thoi gian tir 20 - 60 phut va
dat muc cao nhat & 60 phut voi gia tri 14,72%. Tuy
nhién, khi ti€p tuc kéo dai thoi gian héap len 80 va
100 phut, RS3 bat dau giam do su phan huay cac
chudi amylose dai, yéu t6 can thiét cho qua trinh
tai két tinh [16]. Chou va cs (2010) nghién ctru anh
huéng cua thoi gian xir ly nhiét dén ham luong
RS3 tir tinh bot khoai tay. Két qua cho thay, RS3
tang ro réet khi kéo dai thoi gian hép tir 30 - 60 phut
& 90°C (noi cach thuy) hodc dén 1 gio ¢ 121°C (noi
hap). Tuy nhién, néu ti€p tuc kéo dai thoi gian xit
ly dén 90 phut (noi cach thty) hoac 2 - 3 gio (noi
hap), ham luwong RS3 c6 xu huong giam, dugc cho
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la do thily phan nhiét kéo dai pha vo cau trac
chudi amylose, lam giam kha ning tai két tinh
[17].

Anh huéng ctia chu ky hap nhiét dén kha
nang tao RS3 véi 4 muce chu ky hap (1, 2, 3, 4). Cac
thi nghiém duogc thuc hién véi nhiét do 130°C va
thoi gian, 60 phut duoc luwa chon tir két qua thuc
nghiém cta (TN1.1, TN1.2). Quan sat s6 lieu biéu
dién tai hinh 1 cho thdy, voi cac chu ky hap
nhiét/lam nguoi tang tir 1 - 4 chu ky thi ham luong
RS3 ¢6 xu hudéng tang lién tuc tir 34,9% (1 chu ky)
dén 43,7% (4 chu ky). Trong do, khi xtt ly 2 chu ky
muc gia tang RS3 1a khong dang ké, tuy vay RS3
tang dang ké tir chu ky 3 va 4 chu ky. Tuy nhién,
su khac biet vé ham luong RS3 giita chu ky 3 va 4
la khong nhiéu (41,2% va 43,7%), mat khac ap dung
xtr ly nhiét nhiéu chu ky lam tang chi phi vé nang
luong va gidm nang suat ché bién, do vay viéc lua
chon 3 chu ky xtt Iy hap nhiét/lam ngu6i 1a hop ly.

Nhiéu nghién cttu cho thdy, ham luong tinh
bot khang tiéu hoa RS3 c6 xu huéng ting dan theo
s6 chu ky hap nhiét - lam nguoi. Dac biét, theo
nghién ctru ctia Faridah va cs (2022), ham luwong
RS3 tang ro rét & chu ky thi 3, dat mac 24,05%, cao
hon dang ké so voi cac chu ky trudc do. Tuy

nhién, su khac biét vé RS3 gitta chu ky thit 3 va tha
4 1a khong dang ké, trong khi chi phi nang luong
co xu huong tang. Do @0, viéc ap dung 3 chu ky x
ly duoc danh gia 1a lua chon hop 1y, can bang gitra
hiéu qua ky thuat va tinh kinh té trong qua trinh
san xuat tinh bot khang tiéu hoa [9].

Tt két qua thuc nghiém c6 thé xac dinh ché
do cong nghé hép nhiét doi voi tinh bot gao da tién
xtt ly thiy phan biang enzyme pullulanase phu hop
& nhiéet do 130°C, thoi gian 60 phut va 3 chu ky hap
nhiét/lam nguoi, trong do ché do lam nguoi (nhiet
do lam nguoi 30°C, thoi gian luu G nhiét 12 gio)
tiép tuc duoc khao sat tai cac thi nghiém sau.

3.2. Két qua thuc nghiém anh hudng cia nhiét
d6 lam ngudi va thoi gian hru G nhiét dén ham
luvong RS3

Ké thira két qua thuc nghiem (Muc 3.1). Tién
hanh thuc nghiém v6i 2 nhém thi nghiém anh
huong ctia nhiét do lam nguoi va thoi gian luu G
nhiét tuong tmg ky hiéu va mién khao sat: TN2.1
(2°C, 4°C, 6°C, 30°C, 40°C, 50°C); TN2.2 (6 gio, 12
gio, 18 gio, 24 gio). Diéu kién tién hanh thi
nghiém (Muc 2.4, Nhom thi nghiém 2). Két qua
thuc nghiém duoc thé hién ¢ hinh 2.

Ham lugng RS3 (%)

4340 42.5%
383a | |
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3764 i
| 3
! I
I
i il i i

40C
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506C  6gi
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Hinh 2. Anh hudng ctia nhiét do, thoi gian va 1am nguoi theo chu ky dén ham lrong RS3
Ghi chu: Cac gid tri co chir cdi khac nhau trong cung don vi tinh I4 khac nhau co y nghia voi p < 0,05

Anh huéng ctia nhiét 6 1am nguéi dén kha
nang tao RS3 (TN2.1) véi 3 chu ky hap nhiét/lam
ngudi trong cung thoi gian luu G nhiét sau lam
nguoi 1a 12 gio, két qua cho thdy, nhiet do lam

ngudi 1a yéu to6 co anh huéng dang ké dén ham
lwong RS3. Theo xu hudéng nhiét d6 lam ngudi
tang tir 2 - 4°C (38,3 - 43,4%), ti€p sau ham luong
RS3 giam dan theo cac muttc nhiét do lam ngudi
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tang (6°C, 30°C, 40°C, 50°C) tuwong tng (42,5%;
41,2%; 39,3%; 37,6%). Diéu nay cho thay, & muc
nhiét do 4°C la diém nhiét do gan tiém can voéi
mién nhiét do thiy tinh (T,) cang la mién nhiét do
pht hop cho kha ning hinh thanh mam tinh thé
(khi gidm nhiét do xuong 2°C va tang nhiét do dén
6°C thi RS3 déu giam so voi muc 4°C), nhu vay, co
thé xac dinh mién nhiét do lam nguoi toi uvu (2°C <
Nhiét do 1am nguéi < 6°C) ciing 1a mién nhiét do
pht hop d@é hinh thanh mam tinh thé. Két qua thuc
nghiém nay la phu hop voi cong bo cta Eerlingen
va cs (1992). Su hinh thanh mam tinh thé
(nucleation) duoc cho 1a thich hop & nhiét do thap
cach xa nhiét do nong chdy cta cac tinh thé
amylose (khoang 150°C) nhung cao hon nhiét do
chuyén thuy tinh (khoang 5°C), trong khi su phat
trién tinh thé lai bi han ché & diéu kién nay [13].

Trong nghién ctu ctia Wardana va cs (2022),
bot khoai mon sau khi dugc hap nhiet & 121°C
trong 30 phut da duoc lam ngudi & ba mixc nhiét
do khac nhau: -20°C, 4°C va 25°C, lap lai hai chu
trinh. Két qua cho thdy, nhiét do 1am ngudi co anh
huéng dang ké dén ham luong RS3, bot khoai mon
sau hap nhiét & 4°C cho ham luwong RS3 cao nhat
(13,11%), cao hon so voi -20°C (12,76%) va 25°C
(13,02%), cho thay, day l1a murc nhiét thich hop dé
thuc ddy qua trinh tai két tinh ctia amylose, lam
tang hiéu qua tao RS3 [18].

Anh huéng ctia thoi gian lwu @ nhiét sau lam
ngudi dén kha nang tao RS3 (TN2.2) voi 3 chu ky
hap nhiét/lam nguoi trong cuing diéu kién nhiét do
lam ngudi 1a 4°C (két qua thuc nghiém TN2.1) cho
thay, thoi gian lam ngudi 1a yéu t6 c6 anh hudng
dang ké dén ham luong RS3. Thoi gian luu G nhiét
ty 1é thuan véi ham luong RS3, khi tang thoi gian
lru nhiét tir 6 - 24 gio thi ham luwong RS3 tang tir
41,8% - 46,3%. Tuy vay muc gia ting RS3 tuong doi
déu trong cac khoang thoi gian tir 6 gio, 12 gio, 18
gio (khoang 2%) tiép theo tir 18 - 24 gio muc gia
tang thap hon (0,5%). Tir danh gia nay c6 thé lua
chon thoi gian thich hop dé luu G nhiét sau lam
nguoi la 18 gio.

Theo nghién ctu cia Nguyen va cs (2023),
thoi gian luu 0 sau khi lam nguéi anh huong dang
ké dén ham luong RS3 trong bun lam tir tinh bot
dau xanh. Khi tang thoi gian luu 0 & nhiét do -10°C

tir 6 - 18 gio, ham luong RS3 tang lén mot cach
dang ké: 10,21% & 6 gio, 11,27% & 12 gio va dat
12,83% tai 18 gio. Tuy nhién, tir 18 - 24 gio, su gia
tang khong con ro rét, voi ham luong RS3 chi dat
13,04% sau 24 gio. Vi vay, thoi gian luu G toi wu
duoc xac dinh 1a 18 gi¢, dam bao hiéu qua tang tao
RS3 cao trong khi tiét kiem nang lwong hon so voi
viéc kéo dai thoi gian thém [19].

Tt két qua clia cac cong trinh nghién cttu vé
cong nghé xtr ly hap nhiét/lam nguoi da cong bo
voi cac doi trong nguyén liéu khac nhau nhu: Bot
ng6 va tinh bot ngo [20, 21]; gao [22] cho thay,
hau hét cac nghién ctru trén da cé danh gia chung
vé giai phap xt ly nhiét bang hap nhiét/lam nguoi
theo chu ky 1a c6 hiéu qua tao RS3 tuong tng ché
do (nhiet do va thoi gian hap nhiét; nhiét do va
thoi gian lam nguoi; chu ky), tuy vay, chua dua ra
duoc mién t6i wu cua nhiét do hap nhiét va lam
ngudi lam co s& cho cac nghién ctu tiép theo
tuong tng nguyén liéu da khao sat.

boi voi nghién cttu nay, ngoai két qua thuc
nghiém xac dinh duoc ché do cong nghé thich hop
(nhiét do hap 130°C, 60 phut; nhiét do lam nguoi
4°C, thoi gian luu triv 18 gio voi 3 chu ky xu ly) da
dua ra mién nhiét do hap nhiét va lam nguoi phu
hop (lan can diém nong chay T,, va diém thay tinh
T, cta tinh bot gao khao sat) tuong tmg mién nhiét
do pht hop ctia qua trinh hinh thanh va phat trién
mam tinh thé: 2°C < Nhiét d¢ hinh thanh mam tinh
thé < 6°C va 121°C < Nhiét do phat trién nhan tinh
thé < 140°C. Két qua nay 1a phu hop vé ban chat
clia qua trinh héap nhiét/lam nguoi, nhiét do 1a yéu
t6 anh huéng chinh dén toc do tao mam, toc do
truong thanh va su phat trién ctia mam tinh thé dé
thoai hoa tao tinh bot RS3 [13].

4. KET LUAN

Qua trinh xt Iy nhiét 4m bang hap nhiét/lam
nguodi theo chu ky la giai phap cong nghé thich
hop dé lam giau ham luong tinh bot khang tiéu
hoa RS3 tir nguyén liéu tinh bot gao IR50404 da
tién xt ly bang enzyme pullulanase. Pa xac dinh
duoc cac thong s6 cong nghé cua qua trinh hap
nhiét/lam nguoi 3 chu ky: Nhiét do hap nhiét la
130°C trong thoi gian 60 phut, nhiét d6 lam nguoi
la 4°C va thoi gian luu trir 18 gio. Pa dua ra mién
nhiét do phu hop d@é hinh thanh va phat trién mam
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tinh thé, cu thé (2°C < Nhiét do hinh thanh mam
tinh thé < 6°C) va (121°C < Nhiét do phat trién
nhan tinh thé < 140°C).
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STUDY ON THE EFFECT OF CYCLIC HEAT-COOLING PROCESS COMBINED WITH
PULLULANASE ENZYME PRETREATMENT ON THE RESISTANT STARCH (RS3 SORT)
CONTENT FROM RICE FLOUR
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Abstract

Resistant starch (RS), particularly type RS3, has been extensively reported to confer health
benefits for gut function, support glycemic regulation, and reduce the risk of certain chronic
diseases. However, the natural RS3 content in rice flour remains relatively low, necessitating the
development of effective technological interventions to enhance its functional value. This study
investigated the effects of cyclic heatmoisture treatment combined with prior enzymatic
hydrolysis by pullulanase on the RS3 content of IR50404 rice flour. Experiments were conducted
at steaming temperatures of 121 - 140°C for 30 - 120 minutes, with 1 - 4 treatment cycles, and
cooling temperatures ranging from 2 - 50°C for 6 - 24 hours. The results demonstrated that
steaming at 130°C for 60 minutes, combined with cooling at 4°C for 18 hours repeated over three
cycles, significantly increased RS3 content. Moreover, cooling at 4°C produced higher RS3 levels
than cooling at 2°C or 6°C, suggesting that this condition favors nucleation during crystalline
structure formation. In addition, the temperature range of 121 - 140°C was identified as favorable
for crystal growth in the RS3 formation process. Based on these findings, the study proposes a
favorable temperature range for nucleation and crystal growth during RS3 formation, specifically
2°C < nucleation temperature < 6°C and 121°C < crystal growth temperature < 140°C.

Keywords: Rice starch, resistant starch, heat-moisture treatment, modified starch.
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TOM TAT

Muc dich ctia nghién ctru nham xac dinh mot s6 thong s6 cong nghé ciia qua trinh thay phan
bang Viscoenzyme L d@é bién tinh ba ép nudc chudi tao bot giau chat xo c6 dac tinh chic nang
phtt hop cho ché bién thuc phdm. Céac thong s6 cong nghé twong timg mién khao sat gom: Nong
do enzyme (0,02%, 0,03%, 0,04%, 0,05%) va thoi gian thiy phan (30, 60, 90, 120 phut) & cung diéu
kién nhiét do thay phan 50°C. Két qua thuc nghiém cho thdy, qua trinh thiy phan ba ép nudc
chuoi bang Viscoenzyme L c6 hiéu qua 1am giau ham luong chét xo hoa tan va cai thién déc tinh
chttc nang cta bot ba chuéi. Cu thé: Ché do thily phan bang Viscoenzyme L thich hop & nong do
0,03%, nhiét do 50°C trong thoi gian 60 phut, trong tmg ham luong chat xo hoa tan (SDF) dat mtrc
cao nhat 1,36%, ty le IDF/SDF thap nhat la 2,45, cac dac tinh chittc nang ctia bot ba chudi duoc cai
thién véi kha nang gitt nuoc (WHC) dat 6,34 g/g, kha nang hap thu dau (ORC) dat 2,70 g/g va do
hoa tan (SI) dat 0,88%. Két qua thir nghiém trén banh quy cho thay, bé sung 10% bot ba ép chuoi
bién tinh cho chat luong banh quy tot nhat véi: do am 7,48%, do cing 61,71 (g/mm?), WHC 4,93%,

hé s6 lan rong 3,22 va chi s6 mau sic L*, a*, b* c6 cac gia tri trong tng 62,81; 6,58; 32,44.

Titkhoa: Ba chudi, chat xo;, chat xo hoa tan, Viscozyme L..

1. BAT VAN BE

Chat xo thuc phdm (DF) 1a cac polyme
carbohydrate an duoc c6 ba hodc nhiéu don vi
monome va khang cac enzyme tiéu hoa noi sinh
trong rudt. Do do, chung khong bi thity phan hoac
hap thu & duong tiéu hoa trén [1]. Dua vao dic
diém vat ly, co hai loai DF 1a chat xo khong hoa
tan IDF (gom lignin, cellulose va mot so
hemicellulose) va chat xo hoa tan SDF (gém pectin,
inulin, fructooligosaccharides va gum). Loi ich cta
chat xo thuc phdm: (i) Doi voi stic khoe, IDF co
tinh tro vé mat chuyén hoa, chong lai qua trinh lén
men ¢ rudt két, giam qua trinh van chuyén trong
rudt, tc ché enzyme lipase tuyén tuy va giai doc &
duong tiéu hoa; SDF giup gidm duong huyét,
cholesterol trong mau, cai thién tinh trang tao bén
[2]; (i) Doi véi tmg dung trong thuc phdm, SDF
cai thién cau truc va huong vi cia san pham; IDF
anh huéng khong tot dén mau sic, cau truc va
huong vi ctia san pham. Tuy nhién, chat xo trong
cac san pham c6 ngudn goc thuc vat cha yéu la

IDF va chiém khoang 70 - 88% khoi luong [3]. Do
vay, viéc st dung cong nghé bién tinh nhiam
chuyén mot phan IDF thanh SDF dé cai thién cac
dic tinh ly hoa va chitc nang ctia chat xo 1a can
thiét.

Hién c6 nhiéu nghién ctru da cong bo vé bién
tinh chat xo theo cac phuong phap khéac nhau.
Trong do6, phuong phap sinh hoc st dung cac
enzyme (chu yéu la xylanase, cellulose va lignin
oxidase) dé thiy phan chat xo thuc pham, tir d6
lam giam IDF, cai thién SDF va la giai phap rat
than thién v6i moi truong [4]. Viscozyme L 1a su
két hop cla cac enzyme arabinase, cellulase, f-
glucanase, hemicellulase va xylanase, tac dung
truc ti€p vao lién két p-1,4-glycosidic ctia chat xo
thuc phdm va cat cac phan t chudi dai thanh
nhiéu phan t& nhoé hon [5]. Ung dung Viscozyme L
trén cac san pham thuc phdm khac nhau cho thay:
(i Qua trinh chuyén dé6i IDF thanh SDF:
Viscozyme L (nong do 2,38 mL/100 mL & 55°C
trong 30 phut) lam tang ham luong SDF trong qua
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cha tr 1,8 g/100 g 1én 6,3 g/100 g va giam ty 1é
IDF/SDF tir 19,65 xuéng con 2,46 [4]; (i) Cai
thién cau truc va dac tinh ly héa ctia DF: Kha nang
gitt nuéc (WHC) tang va dat 4,22 g/g khi thuy
phan IDF trong ba nhan sam bang 0,035 ml
Viscozyme L/100 ml & 50°C trong 90 phut [5]; Do
hoa tan (SI) tang 13,76% véi than sup lo xanh va
24,28% phu pham san xuat xi-ro tit qua dau sau khi
thity phan bang Viscozyme L (45°C, pH 4,5 & nong
do 0,45% trong 24 gio) [6]. Ty lé SDF/IDF trong
thuc phdm nén nam trong khoang 1- 2, 3 [4].

Chuéi cht yéu tieu thu dang tuoi (95%) chi
khoang 5% chuéi dung trong ché bién. Thit qua
chuéi chin chtra 6,28 - 15,5% téng chat xo thuc
phdm, trong d6 SDF chiém 0,7 - 5,31%, va IDP
chiém 4,10 12,56% bao goém: Cellulose,
hemicellulose va lignin [7 - 9]. Phu phdm ché bién
nuodc ép chudi 1a ba chudi c6 ham luong DF cao.
Vo6i nhu cau ngay cang ting vé thuc phidm giau
chat xo, viéc tai ché phu phdm nong nghiép nhu
ba ép nuoc chuoi khong chi gitp giam chat thai
ma con mang lai gia tri dinh dudéng cao cho cac
san pham thuc pham. Mic du da c6 nghién ctu
vé bién tinh chat xo bang enzyme, nhung tng
dung Viscozyme L trén ba ép nuéc chudi chua
duoc dé cap nhiéu, dic biét trong san xuat bot
giau chat xo hoa tan.

Trong pham vi nghién ctru nay tién hanh thuc
nghiém qua trinh thdy phan ba ép chuéi bang
Viscozyme L nham lam giau ham luong chat xo
hoa tan, cai thién dac tinh chitc nang ctia bot ba ép
chudi va tng dung trong san xuat banh quy.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén viat lieu

Chudi tieu hong duoc trong tai huyén Khoai
Chau, tinh Hung Yeén, thu hoach vao thoi diém ti
80 - 85 ngay & do chin 1 (vo qua c6 mau xanh dam)
duoc xac dinh theo thang mau 1 -7 [10], thoi diém
lay mau vao thang 9 - 11/2024.

Bot mi s6 8 hiéu SPIII (do Abby phan phoi),
bo lat Allowrie ham luong chat béo 82% (Thai
Lan), duong xay Bién Hoa (Viét Nam).

Ché pham enzyme Pectinaza Ultra SP-L (26,000
PG/ml) tir nam Aspergillus aculeatus va Viscozyme
L (100 FBG/g) cua Cong ty Novozymes, Dan Mach.

2.2. Phuong phap nghién ctru
2.2.1. Chuén bi ba ép nuéc chuoi

Nguyén liéu chuoi — Xt ly khi ethylene (100
ppm trong 24 gio) — Gia nhiét chudi nguyén qua
bang hoi nuéc 86,4°C trong 3,1 phut — Béc vo —
Xay trong moi truong MA (khi N,) — B6 sung axit
ascorbic 0,06%, axit citric diéu chinh vé pH 4,3 —
Lanh dong (- 30°C trong 24 gi¢> ) — Ra dong —
Thiy phan bing enzyme pectinase Utral SP — L
(néng do 0,03% & 50°C trong 180 phut) — Vo hoat
enzyme & 90°C trong 5 phut — Siéu am & cong
suat 2 W/g trong 6 phut — Ly tam tach nuoc
chudi nguyén chat — Ba ép nuoc chudi. Cac mau
ba ép nuoc chudi dugc chia déu vao cac tai
polyethylene (100 g/mau) va bao quan & (- 20°C)
chuén bi cho cac thi nghiém [11].

2.2.2. Thuc nghiém danh huong cua qud trinh
thuy phan ba ép nudc chuoi bang Viscozyme L

Tién hanh 2 nhom thuc nghiém gom: (i) 4 thi
nghiém anh hudng ctia nong do Viscozyme L voi 4
muc (0,02%, 0,03%, 0,04%, 0,05%) & cung thoi gian
90 phut; (i) 4 thi nghiém anh hudng cta thoi gian
thay phan véi 4 mace (30, 60, 90, 120 phat) ¢ cung
néong do duoc rut ra tir thi nghiém (@) va 1 thi
nghiém do6i chimg khong thay phan enzyme. Cac
muc nay dugc chon dua trén nghién cttu so bo va
tai lieu tham khao [4, 5]. Piéu kién chung cta 2
nhom thi nghiém duogc thiy phan & nhiét do 50°C,
toc do khudy 75 vong/phut va tuong tmg khoi
luong 100 g/mau. Két thiuc qua trinh thay phan,
cac mau duoc gia nhiét & 100°C trong 10 phut dé
vo hoat enzyme, sau d6 duoc say kho & 60°C dén
do6 4m < 5%. Chi tiéu danh gia caa cac thi nghiém
gom: Ham luong chat xo téng, ham luong chat xo
hoa tan, kha nang gitt nuwéc, do hoa tan va kha
nang hap thu dau.

223 Thir nghiém bo sung bot ba ép nudc
chudi trong san xuat banh quy

Nguyeén liéu thir nghiém san xuat banh quy c6
bd sung bot ba ép nudc chudi gdm cac thanh phan
chinh sau: Bot mi 130 g, bo 40 g, duong 40 g, long
trang trimg 45 g va bot ba ép nudc chudi voi cac ty
lé khac nhau (0%, 5%, 10% va 15% theo khoi luong
bot mi). Cac thong s6 duoc chon dua trén nghién
citu so bo va tai lieu tham khao [12]. Bot nhao
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duoc tron trong 10 phut, sau d6 dé 6n dinh & 4°C
trong 10 phut, tiép theo can méng 3 mm, cat thanh
timg miéng tron (duong kinh 20 mm), dat trén
khay va nuong & 180°C/5 phat sau d6 giam nhiét
nuoéng & 160°C/6 phut. Banh quy duoc lam nguoi
trong 20 phat & nhiét d60 phong va dong tui
polyethylene. Chi tiéu danh gia: Pac tinh ctia banh
quy (do 4m, do cting, kha niang gitr nudc, mau sac,
hé s6 lan rong) va danh gia cdm quan banh quy.

2.3. Phuong phap phan tich

2.3.1. Xdc dinh do am, pH, ham luong chat xo
ctia ba ép muréc chudi va banh quy

- Xac dinh d¢ 4m duoc xac dinh biang phuong
phap say kho ¢ nhiét do 105°C dén khoi luong
khong déi.

- pH theo TCVN 7806:2007 [13].

- Ham luong chat xo téng va chat xo hoa tan
theo AOAC 991.43 [14].

2.3.2. Phuong phap phan tich dac tinh cua bot
ba chudi va banh quy

- Xdc dinh kha nang giir niroc (WHC) dura theo
Jiavd cs (2020) [12]

Mau (0,5 g) cho vao 6ng ly tam, can 6ng dung
mau (m1). Sau d6, dung pipet théem 10 mL nudc
cat va can bang & 37°C trong 1 gio. Sau khi ly tam
0 4.000 vong/phut trong 15 phut (May ly tam
rotofix 32a, Puc), cin duoc can (khoi luwong uot
wy,,) va siy kho & 105°C dén khoi luong khong doi
(khoi luong kho wp). WHC duoc tinh theo cong
thiec:

WHC (8/8) = (Wyw — Wp)/ Wy

- Do hoa tan (S cua bot ba chudi dua theo
Ayuso va cs (2024) [6]

Can 0,5 g mau vao ong palcol 50 ml va tron voi
50 mL nudc trong 5 phuat. Dung dich duoc ly tam &
toc do 4.000 vong/ phut trong 5 phut. Lay 12,5 mL
chat 16ng thu duoc vao cac dia Petri da can va say
kho & 100°C trong 5 gio. Mdi lan xtt ly duoc thuc
hién ba lan cho méi chiét xuat. Do hoa tan (%) tinh
theo @ chénh léch khoi luong:

SI % = [khoi luong mau sau sdy (g) x 4]/khoi
lurong mau ban dau (g)

- Kha nang hap thu dau (ORC) cua bot ba
chuéi dua theo Jagelaviciite va cs (2025) [15].

Tron 0,2 g mau véi 2 g dau huéng duong va dé
O nhiét do6 phong trong 1 gio. Sau d6, hon hop
duoc ly tam & 4.000 vong/ phut trong 10 phut, sau
d6 rot phan dau chua hép thu ra, thu héi va can
mau. ORC duoc tinh theo cong thic sau: ORC
(g/g) = W,-W)/W, trong do W, la khoi luong
ctia mau sau khi da hap thu dau (g), W, 1a khoi
luong ctia mau kho (g).

- Hé s0 lan rong (SE) cua banh dua theo Mai
va cs (2022) [16]

Heé so6 lan rong 1a tham s6 danh gia kha nang
no cua banh quy [17] va duoc tinh theo cong thic:
SF = D/T. Trong d6: Puong kinh (D): Pat 6 banh
quy nam sat mép nhau thanh hang ngang, do
chiéu dai hang banh bing thuéc kep, cac mau
banh dugc xoay 90° sau mét lan do va lay gia tri
trung binh. Do day (T): Pat 6 banh quy xép chéng
léen nhau, dung thudc kep do xac dinh do day téng
s6 cta 6 chiéc banh quy sau d6 chia 6 dé tinh do
day trung binh ctia mot chiéc banh quy.

- Phan tich cau tric (TPA) dua theo Jia va cs
co20) [12]

Phan tich ciu trac (TPA) ctia banh quy bang
thiét bi do (CTX Brookfield, Hoa Ky). Trong d6
xac dinh d¢ cing ctia banh quy bing gia tri khoi
luong (g) tac dong trén don vi dién tich dau do
duong kinh 4 mm (quy ddi thit nguyén g/mm?) voi
toc do di chuyén cta dau do 1a 2,0 mm/gidy, moi
phép do duoc thuc hién 3 1an ldy gia tri trung binh.

- Mau sac

Do mau bang may do mau cam tay Konica
Minolta CR-400, xac dinh cac chi s6 L* (d6 sang),
a* (tir xanh 14 cay sang d6) va b* (tir xanh 14 cay
sang vang).

2.4. Danh gi4 cAm quan sin phdm banh quy
dua theo H N Ramya va cs (2020) [18]

banh gia cdm quan cac mau banh quy duoc
b6 sung bot ba ép nudc chudi & cac ty 1é khac
nhau béi 15 thanh vién da duoc huan luyén trong
diéu kién phong thi nghiém, & nhiét do mai truong
bang thang diém 9 Hedonic (9 - V6 cung thich, 8 -
rat thich, 7 - twong d6i thich, 6 - hoi thich, 5 -
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khong thich cing khong ghét, 4 - hoan toan
khong thich, 3 - khong thich lam, 2 - tuwong doi
khong thich, 1 - tuyét doi khong thich). Cac chi
tieu danh gia chat luong cam quan bao gém mau
sdc, mui, vi, cau truc, trang thai va kha ning chép
nhan chung ctia cac mau banh quy.

2.5. Phuong phap xtx Iy s6 liéu

Mboi diéu kién thi nghiém duoc thuc hién ba
lan 14p lai (n = 3). S6 liéu duoc xtt ly bang excel va
phan mém SPSS 27, phan tich ANOVA (kiém dinh
Duncan mttc y nghia 5%).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thuc nghiém anh huéng cta qua

trinh thily phan bing enzyme Viscoenzyme L dén
ham lugng cac chat xo trong ba ép nudc chudi

3.1.1. Anh hudng cia nong do enzyme thiy

phan

Két qua thuc nghiém anh hudng cta néng do
Viscoenzyme L dén ham lwong chat xo va dac
tinh ctia bot ba ép nudc chudi duoc thé hién &

bang 1.

Bang 1. Ham leong chat xo va dic tinh cta bot ba ép nudc chudi
& cAc ndng do Viscoenzyme L khac nhau

Chi s6 PC 0,02% 0,03% 0,04% 0,05%
Ham luong xo téng DF %) | 4,73°% 0,004 | 4,70+ 0,007 | 4,68 0,008 | 4,61°= 0,005 | 4,55+ 0,004
Ham luong xo hoa tan SDF (%) | 1,17%+ 0,001 | 1,19° 0,003 | 1,25= 0,006 | 1,23+0,004 | 1,20°= 0,010
Ham luong xokhong 3,56°+ 0,002 | 3,519+ 0,004 | 3,43¢+ 0,005 | 3,38"+ 0,001 | 3,34~ 0,003

hoa tan IDF (%) ’ ’ ’ ’ ’ O il ’
IDF/SDF 3,04°+ 0,002 | 2,95+ 0,005 | 2,75%+ 0,013 | 2,75+ 0,009 | 2,78"+ 0,031

Pdc tinh cua bot

Kha nang gitt nuoc WHC (g/g) | 4,92°+ 0,139 | 5,41+ 0,117 | 5,86°+ 0,118 | 5,18+ 0,044 | 4,04*+ 0,006
Kha nang hap thu dau ORC (g/g) | 1,15+ 0,015 | 1,65°= 0,028 | 1,85¢+ 0,013 | 1,60°+ 0,018 | 1,60°+ 0,02
D6 hoa tan SI (%) 0,8+ 0,016 | 0,82 0,028 | 0,90°+ 0,007 | 0,96°= 0,052 | 0,96° = 0,03

Ghi chu: Cic gid tri trén cung mot hang co chir cdi khdc nhau biéu thi sur khdc biét co nghia (p <
0,05); DC Ia mau ba ép nudc chudi khong xir Iy enzyme

Khi tang néng do enzyme thuy phan tir 0,02 -
0,05% cho két qua ham luong DF tong c6 xu huoéng
giam tir 4,70% xuoéng con 4,55% (so véi mau DC
4,73%). Trong khi, ham lwong SDF c6 xu huong
tang tir 1,19 - 1,25% khi néng do enzyme ting 0,02 -
0,03%, tiép tuc tang néng do enzyme tir 0,03 - 0,05%
thi ham luong SDF c¢6 xu hudéng giam tir 1,25%
xuong 1,20%. Két qua tuong tu cting duoc bao cao
boi Mrabet va cs (2017) voi thit qua cha 1a [4] va
Jagelaviciate va cs (2025) voi bot ba tao [15]. Diéu
nay c6 thé giai thich 1a do mot phan IDF chuyén
thanh SDF béi qua trinh thdy phan bing enzyme,
lam tang ham luong SDF nhung SDF ciing c6 thé
bi thity phan mot phan thanh cac manh nho hon

26

khong két ttia voi etanol nong trong qua trinh
phan 1ap chat xo [4]. Ty lé IDF/SDF giam tir 3,04
xuoéng 2,75 tuy thuodc vao néng do6 enzyme thuy
phan.

Két qua & nong do 0,03% dat SDF cao nhat
(1,25%), dat WHC cao nhat 5,86 g/g, tuong tu voi
nghién ctu ctua Jiang va cs (2024)[5], dat WHC
4,22 g/g trén ba nhan sam, cho thdy, Viscozyme L
hiéu qua trong viéc pha vo lién két glycosidic; gia
tri ORC cao nhat 1a 1,85 g/g; do hoa tan SI phan
anh su phan hay DF dat 0,90% va xu huong tang
(2025) [15], khi thay phan bot ba tao bang
Viscozyme L.

NONG NGHIEP VA MOI TRUSNG - THANG 8/2025




KHOA HOC & CONG NGHE

chat xo va dac tinh ctia bot ba ép nudc chudi duoc
thé hién & bang 2.

3.1.2 Anh huong cua thoi gian thuy phan
Két qua thuc nghiém anh huong cta thoi gian
thiy phan bang Viscoenzyme L dén ham luong

Bang 2. Ham luong chit xo va dic tinh ctia bjt ba ép nudc chudi & cac thoi gian thiy phan khac nhau

Chi <6 Thoi gian thiy phan bang Viscoenzyme L (phut)
30 60 90 120

Ham luong xo téng DF (%) 4,71+ 0,002 4,70°+ 0,004 | 4,68+ 0,008 | 4,48+ 0,003
Ham luwong xo hoa tan SDF (%) 1,21°+ 0,003 1,36+ 0,006 | 1,25°+0,006 | 1,13*+ 0,004
Ham luong xo khong hoa tan IDF (%) | 3,509+ 0,002 3,34*+ 0,009 | 3,44°+0,006 | 3,35°+ 0,002
IDF/SDF 2,89°+ 0,008 2,45*+ 0,016 | 2,75°+0,013 | 2,979+ 0,012
BPdc tinh cua bot

Kha nang gitt nuéc WHC (g/g) 6,22°+ 0,056 6,34°+ 0,185 | 5,83+ 0,044 | 5,15*+ 0,046
Kha nang hap thu dau ORC (g/g) 1,95°+ 0,01 2,704+ 0,013 | 1,85°+0,028 | 1,80°+ 0,023
Do hoa tan SI (%) 0,83*+ 0,017 0,88°+ 0,008 | 0,90°+0,02 | 0,91°+ 0,003

Ghi chu: Cic gid tri trén cung mot hang co chir cdi khac nhau biéu thi sur khdc biét co nghia (p <

0,05).

Bang 2 cho thay, khi thoi gian thiy phan ting
ter 30 - 120 phut thi ham luong DF téng giam tir
4,71% xudng con 4,48%. Trong khi, ham luwong SDF
co xu hudéng tang tir 1,21% 1én 1,36% khi thoi gian
thily phan tang tir 30 dén 60 phut. Tiép tuc tang
thoi gian thuty phan ham luwong SDF c6 xu huong
giam va gia tri thap nhat sau 120 phut (1,13%).
Thoi gian 60 phut dat SDF cao nhat (1,36%), phu
hop véi nghién cttu ctia Dai va cs (2017), cho rang,
thoi gian thay phan dai c6 thé lam giam SDF do
phan hty qua mac [19]; ty lé IDF/SDF giam con

2,45 va gia tri nay gan vdi gia tri toi uu (1 - 2,3) c6
loi cho stc khoe [4]; gia tri SI dat 0,88%; WHC va
ORC dat cao nhat 1an luot 6,34 g/g va 2,70 g/g
tuong tu voi nghién ctru bot mang ctia Zhang va cs
(2023), ham luong DF tong va SDF cao thi kha
nang gitr nudc (4,17 g/g) va gitr dau (0,89 g/g) cao
[20]. Diéu nay c6 thé vi DF chita mét s6 luong 16n
cac nhom wa nuwéc nhu nhém cacboxyl va nhém
hydroxyl dé dang hinh thanh lién két hydro véi
cac phan tit nuoc do do lam tiang su hap thu va
tham thau nudc [20].

Hinh 1. Hinh 4nh bét ba ép nudc chudi

Két qua thuc nghiém cho thay, qua trinh thay
phan bang Viscoenzyme L & nong do 0,03%, nhiét do
50°C trong 60 phut thi ham luong SDF dat miuc cao
nhat 1,36%, ty le IDF/SDF la thap nhat (2,45); tuwong
ung voi cac dac tinh cta bot ba chuoi cao nhat WHC

(6,34 g/g), ORC (2,70 g/g) va SI (0,88%), mau bot ba
chudi duoc st dung cho thit nghiém bé sung trong
thanh phan san xuat banh quy.

3.2. Két qua thir nghiém ttng dung bot ba ép
chudi trong ché bién banh quy

Béng 3. Anh hudng ciia ty 1é ba ép chudi bé sung dén dic tinh ctia banh quy

Cong thic bC 5% 10% 15%
Kha nang git nuoc (g/g) 3,63*+ 0,03 4,78+ 0,024 4,93+ 0,026 5,13+ 0,014
bo 4m (%) 6,26+ 0,025 6,57°+ 0,04 7,48+ 0,055 8,074+ 0,025
D¢ cimg (g/mm? 88,30+ 3,899 73,38+ 0,191 61,71°+ 1,5 43,15+ 0,267
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Kich thuéc
buong kinh D (mm) 25,93+ 2,126 29,02+ 0,350 28,68+ 0,317 28,68+ 0,350
b6 day T (mm) 9,82°+ 0,139 7,57*+ 0,204 8,90°+ 0,034 8,72+ 0,189
Heé s6 lan rong D/T 2,64°+ 0,213 3,849+ 0,066 3,22°+ 0,029 3,29°+ 0,109
Mau sac
L* 66,99+ 1,843 56,81°+ 0,151 62,81°+ 0,76 51,46*+ 0,403
a* 4,16°+ 0,454 9,54°+ 0,452 6,58+ 0,727 7,16°+ 0,255
b* 31,76°+ 0,275 35,69°+ 0,34 32,44°+ 0,166 29,62*+ 0,811

Ghi chu: Cic gid tri trén cung mot hang co chir cdi khac nhau biéu thi sur khdc biét co nghia (p <

0,05

Bang 3 cho thay: Kha nang gitt nwoc WHC va
do 4am ctia banh quy c6 xu huong tang, do cing
cta banh quy c6 xu huéong giam khi ty 1é bot ba ép
nudc chudi bé sung tang tir 1a 0%, 5%, 10% va 15%.
Cu thé: WHC ctia banh quy ting tuong tmg 4,78%;
4,93%; 5,13% voi ty 1€ 5%, 10% va 15% va cao hon so
voi doi chiung (3,63%). Zhou va cs (2021) cho rang,
kha nang hap thu nuoc sé tang lén doi voi cac
cong thirc c6 b6 sung chat xo [21] va anh hudng
dén dic tinh cau tric cta banh quy [12].

Do cing cua banh quy & moéi ty 1¢ b6 sung
giam dang ké (p < 0,05) so v6i mau banh quy doi
ching va tuong tng voi su tang do 4m cua banh
quy. Két qua nay tuong déng voi két qua caa Jia va
cs (2019) khi b6 sung chat xo hoa tan tir cam gao
vao banh quy [12]. Chat xo c6 kha nang lien két
nudc va giit nudc trong san phdm trong qua trinh
nuong, do d6 cac san phdm c6 bé sung chat xo
mém hon so voi d6i ching [12].

buong kinh, do day, hé s6 lan rong ctia banh
quy: Puong kinh cta cdc mau banh quy c6 bé
sung bot ba ép nudc chudi 5%, 10% va 15% déu cho
két qua tang so voi mau PC, tuy nhién gitta cac
mau c6 bé sung bot ba ép thi khong c6 su khac
biet vé mat thong keé; do day ctia banh quy gidm ro
rét va muc giam it nhat 12 9,36% & ty 1é b6 sung 10%
so voi mau DC; hé s6 lan rong ctia banh quy c6 su
khac biét gitta cAc mau va tang so voi mau DC. Két

bC 5%

qua nay phu hop véi nghién cttu cia Cheng va
Bhat (2016) va hé so nay cang nho thi kha nang no
ctia banh quy cang cao [16]. Ngoai ra, chat xo hoat
dong nhu chat 6n dinh hén hop bot banh quy, &
muc bd sung lén dén 10%, cai thién cau truc va
duong kinh banh quy git nguyén trong qua trinh
nuong [22]. Theo Grenier va cs (2021) khi thk
nghiém bé sung bot vo mit vao banh quy ciing cho
thay, lien két nudc cao 1am giam kha ning né cta
banh quy trong qua trinh nuéng [23].

Mau séic ctia banh quy: Khi ty 1é b6 sung bot
ba ép nuoc chudi tang tir 0 - 15%, do sang (L) cta
cac mau banh quy giam dang ké so voi mau BC
(Bang 3 va hinh 2). O ty 1é b8 sung 10%, gia tri L*
giam thap nhat 6,25% so véi gia tri cia mau DC.
biéu nay cho thdy rang, ty 1é bd sung bot ba ép
nudc chudi vao banh quy cang nhiéu, banh quy
cang sam mau. Xu huong tuong tu da duoc bao
cao boi Cheng va Bhat (2016), khi b6 sung bot dau
den vao banh quy, banh quy c6 mau sam hon [17].
Vé do do (a*) va do vang (b*), cac gia tri dao dong
tuong tng tir 6,58 - 9,54 va 29,62 - 35,69. Voi mau
banh quy DC duoc lam tir 100% bot mi cho thay,
gi4 tri thap nhat & ca a* va b*. Ngoai ra, nhiing
thay ddi vé mau sic cta banh quy c6 thé lien quan
dén phan tmg Maillard gita duong khir va axit
amin gay ra mau nau va nguyén nhan caramen hoa
duong khién banh quy d6i mau [17].

10%

15%

Hinh 2. Hinh anh ctia banh quy & cac ty 1& bd sung bot ba ép nuéc chudi khac nhau
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Chép nhin
chung W

Céu tric

Huong

vi

Trang thai

Hinh 3. Biéu 6 thé hién két qua danh gia cAm quan ctia banh quy & cac ty 1&é b sung
bot ba ép nude chudi /bot my

Két qua danh gia cam quan ¢ hinh 3 cho thay,
ty 1é ba ép nudc chuoi bé sung 5%, 10% va 15% anh
hudng dang ké dén cac thong s6 cam quan ctia cac
mau banh quy. Mau sic banh quy tré nén sam hon
va cau truc banh quy mém hon. Huong va vi
khong co su khac biét ro rét gita cac mau banh
quy. Voi ty 1é b6 sung 15% do 4m cta banh quy cao
nhat, bAnh mém va bén trong banh c6 mau sam,
do d6 c6 diém chip nhan chung thap nhat (7,0). O
ty 1¢ b6 sung 10% diém chap nhan chung va diém
cau trac ctua banh quy dat mutc cao nhat lan luot
8,80 va 8,73.

Tt két qua tht nghiém cho thay, viéc b sung
bot ba ép nudc chudi & cac ty 1é khac nhau anh
huong dang ké dén cac dic tinh co ly va thuoc tinh
cam quan cua banh quy. Mau banh quy b6 sung
10% bot ba ép nudc chudi co6 diém trung binh cao
nhat voi cac chi tiéu chat luong gom: Do 4m 7,48%,
do cung 61,71 (g/mm?*, WHC 4,93 %, hé s6 lan
rong 3,22 va mau sic chi s6 L*, a*, b* (62,81; 6,58;
32,44).

4. KET LUAN

Két qua nghién cttu cho thy, qua trinh thay
phan ba ép nuéc chudi bang enzyme Viscoenzyme
L 1a c6 hiéu qua lam giau ham luong chat xo hoa
tan va cai thién dac tinh chac nang cta bot ba
chudi. Ché do cong nghé thuy phan thich hop &
nong do 0,03%, nhiét do 50°C trong thoi gian 60
phut, twong tmg ham luong SDF dat mttc cao nhat
1,36%, ty 1é IDF/SDF thap nhat (2,45); voi cac dac
tinh chitc nang ctia bot ba chudi vé kha niang giir

nuéc WHC (6,34 g/g), kha nang hap thu dau ORC
(2,70 g/g) va do hoa tan SI (0,88%). Két qua thir
nghiém ban dau st dung bot ba chudi bién tinh bé
sung 10% trong thanh phan bot san xuat banh quy
cho chat luong san pham tot nhat voi cac chi tieu
danh gia: Do 4m 7,48%, do ctmg 775,10 (g), WHC
4,93%, he so lan rong 3,22 va mau sac dat chi so L*,
a*, b* (62,81; 6,58; 32,44).
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STUDY ON PROCESSING OF PRESSED BANANA PULP FOR PRODUCING SOLUBLE FIBER-RICH
POWDER APPLIED IN FOOD PROCESSING

Tran Thi Thu Hoai', Pham Anh Tuan!, Nguyen Quang Duc!
! Vietnam Institute of Agicultural Engineering and Post Harvest Technology
Abstract

The purpose of this experimental study is to determine some technological parameters of the
hydrolysis process using Viscoenzyme L to modify banana pulp into soluble fiber-rich powder and
improve its functional properties suitable for food processing. The corresponding technological
parameters investigated include enzyme concentration (0.02%, 0.03%, 0.04%, 0.05%) and hydrolysis
time (30, 60, 90, 120 minutes) at the same hydrolysis temperature of 50°C. The experimental
results show that the hydrolysis of banana pulp using Viscoenzyme L is effective in enriching the
soluble fiber content and improving the functional properties of banana pulp powder. The
appropriate hydrolysis conditions are at a concentration of 0.03%, a temperature of 50°C for 60
minutes, corresponding to a high level of soluble dietary fiber (SDF). The hydrolysis technology
regime is suitable at a concentration of 0.03%, a temperature of 50°C for 60 minutes,
corresponding to the highest soluble dietary fiber (SDF) content of 1.36%, and the lowest
IDF/SDF ratio of 2.45. The functional properties of the modified banana peel powder are
improved, with water holding capacity (WHC) reaching 6.34 g/g, oil absorption capacity (ORC)
at 2.70 g/g, soluble index (SI) at 0.88%. The initial test results using modified banana peel powder
supplemented with 10% in the cookie dough formulation yielded the best product quality with:
moisture content of 7.48%, hardness of 61.71 (g/mm?), WHC of 4.93%, spread ratio of 3.22, and
color indices L*, a*, b* (62.81; 6.58; 32.44).

Keywords: Banana grounds, fiber, soluble fiber, Viscozyme L .
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NGHIEN CUU TACH CHIET DAU
VA HOP CHAT GIAU PICEATANNOL
TU HAT CHANH LEO TiM (Passiflora edulis Sims.)

Bui Kim Thay**, Pham Thi Mai’,

Lé Thi Thanh Thay', Pham Minh Tu4n', Nguyén Duy Lam?
! Vien Co dién nong nghiép va Cong nghé sau thu hoach

? Truong Pai hoc Nguyén Tat Thanh
' Email- bkthuy75@gmail.com

TOM TAT

Muc tiéu ctia nghién ctru 1a x4c dinh nhimg diéu kién thich hop dé thu hoi dau va hop chat giau
piceatannol tit hat chanh leo tim (Passiflora edulis Sims.), mot loai phu phdm cta cong nghiép
ché bién chanh leo. Khao sat diéu kién thu héi dau hat chanh leo bang phuong phap chiét xuat
hoi lwu thong qua cac yéu to: Dung moi hitu co (n-hexan, ethylacetate, acetone), ty 1& nguyén
lieu/dung moi (1/3; 1/4;1/5; 1/6; 1/7 g/ml), nhiet do chiét (40; 45; 50; 55°C), thoi gian chiét (45;
60; 75; 90 phut) va s6 lan chiét (1, 2, 3 lan). Cac yéu t6 anh huéng dén kha nang chiét xuat
piceatannol bang ethanol hé tro séng siéu am duoc danh gia gom: Nong do ethanol (40; 50; 60;
70%), nhiét do chiét (50; 60; 70; 80°C), thoi gian chiét (10; 20; 30; 40; 50 phut) va ty 1é nguyén
lieu/dung moi (1/10; 1/15; 1/20 va 1/25 g/ml). Hiéu sudt trich ly dau dat cao nhat (81,61%) &
diéu kien trich ly bang n-hexan véi ty 1é nguyen lieu/dung moéi 1a 1/5 (g/ml), 50°C trong 60 phut
va s6 1an trich ly 1a 2 1an. Diéu kién chiét suat piceatannol t6i wu dat cao nhat 1a 77,1% & diéu kien
chiét xuat toi wu cé ho tro ctia séng siéu am tan s6 40 kHz, 600 W gém: Dung moi ethanol 60%,
nhiét do chiét 60°C, thoi gian 30 phut va ty 1é nguyén lieu/dung méi la 1/20 g/ml. O diéu kién
nay, dich chiét thu dwoc c6 ham luong piceatannol dat 137,1 pg/ml. Két qua cua nghién ctu la
tién dé cho nghién cttu thu nhan dau va piceatannol tmg dung trong thuc phdm va duoc pham,
khai thac t6i da tiém nang ctia nguon phu pham tir quéa chanh leo, huéng dén phat trién kinh té

tuan hoan bén vitng va bao vé moi truong.

Tt khoa: Chiét xuat, hat chanh leo tim, piceatannol, séng siéu am.

1. AT VAN BE

Trong nhimg ndm gan day, san xuat chanh leo
dian mé rong & Viet Nam va da phat trién thanh
nganh hang nong san thé manh va cé tiém nang
thi truong lon, dac biet doi voi cac san phdm ché
bién. Theo Cuc Trong trot va Bao vé thuc vat (Bo
Nong nghiép va Moi truong), giai doan nam 2025 -
2030, ca nuoc 6n dinh dién tich chanh leo ti
12.000 - 15.000 ha, cht yéu tap trung & cac tinh
mién nui phia Bac va Tay Nguyén, san luong qua
tuoi dat 300 - 400 nghin tdn/nam [1]. So voi cac
nudc san xuat chanh leo lon trén thé gioi, Viet
Nam c6 thé san xuit chanh leo quanh nam. Qua
chanh leo dang duoc nhiéu doanh nghiép ché bién
xac dinh 12 mat hang chinh v6i cac san phdm nhw

nuoc ép co dac, dong lanh, sdy déo... nham phuc
vu thi truong trong nuéc va xuat khau. Bén canh
viéc phat trién ctia nganh ché bién trai cay thi viéc
giai quyét phu pham di kém van luon 1a van dé can
quan tAm. Cong nghiép ché bién chanh leo thai ra
mot luong lon phé phu phdm bao gom vo va hat,
trong do hat chiém 8 - 12% khoi luong qua [2]. Cho
toi nay, khoi luong hat nay van chua c6 huéng tan
dung ngoai viec dot bo. Trong khi do, mot so
nghién ctru trén thé giéi da chi ra rang hat chanh
leo chira nhiéu hoat chat sinh hoc quy ¢6 loi cho
stic khoé con nguoi.

Thanh phan hoa hoc chinh cta hat chanh leo

bao gom: Ham luong cacbohydrat dao dong tir 49 -
71 g/100 g hat kho, protein dao dong tir 12 - 18
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g/100 g hat va dau tir 12 - 33 g/100 g hat [3].
Thanh phan dau trong hat chanh leo chu yéu la
axit linoleic (chiém 70% chat béo). Axit linoleic gitr
vai tro0 quan trong trong viéc giam ham luong
cholesterol mau lam giam nguy co cac bénh tim
mach. Hat chanh leo dugc chimg minh 1a c6 chira
ham luong lon polyphenol (chiém 88% téng so
polyphenol cta vd, hat va thit qua). Trong s6 cac
polyphenol c6 trong hat thi piceatannol c6 ham
luong cao nhat [4]. Vé hoat tinh sinh hoc, cac
nghién ctu in vitrocho thay piceatannol c6 kha
nang khang oxi hoa, chong lao hoda, bao vé tim
mach, chong ung thu, khang viém va gidm béo phi
[5]. Bén canh do, nhiéu nghién ctu in vitrova in
vivo gan day chi ra tac dung han ché qua trinh tao
mo, tich liay mo, ha duong huyét mau cua
piceatannol [6].

Hién nay, trén thé gioi da c6 mot s6 nghién
ctru tach chiét va thu nhan dau tir hat chanh leo
bang cac phuong phap khac nhau nhung chi yéu
la stt dung dung moi hitu co. Hiéu suat chiét dau
tir hat chanh leo dat 93,4% khi st dung dung moi n-
hexan voi ty 1&é nguyén liéu/dung moi la 1/11 &
nhiét do 60°C va thoi gian trich ly 8 gio (lan 1: 5
gio va lan 2: 3 gio) [7]. Trong khi d6, dau hat
chanh leo duoc trich ly bang dung moéi ethyl
acetate & nhiét do 30°C, trong thoi gian 30 phut, s6
lan chiét 2 lan voi ty 1é nguyén lieu/dung moi la
1/10 va 1/5 (w/v) cho hiéu suat 1a 78,12%. Tuy
nhién, luong piceatannol bi tén that nhiéu sau qua
trinh tach dau (31,06%) [8]. Két qua nghién ctru
thu nhan dau tir hat kiwi, chanh leo va éi cho thay
ham luong omega 6 linoleic axit ctia dau hat chanh
leo dat toi 73,4%, ngoai ra con c6 chira cac sterols
va tocopherols [9]. Nghién cttu thanh phan dau
chiét tir mot so loai hat qua thu hoach tit Brazil
nhu: Cam, chanh, quyt, dua hau, du da, chanh leo
va 6i bang thiét bi soxhlet cho thdy dau tir cac loai
hat nay chua luong axit béo khong no kha lon
(67,6 - 88,1%), chu yéu la oleic va linoleic axit. Hoat
tinh chong oxi hoa thong qua kha niang quét goc
te do DPPH ctia dau céc loai hat nhu sau: Dua hau
> chanh leo > cam > 6i > chanh > quyt > du du [10].

Dé chiét xuat va thu nhan piceatannol tir hat
chanh leo, mot s6 nghién ctru trén thé gioi da ap
dung nhimg ky thuat chiét xuat nhu st dung dung

moi hitu co hodc dung moi két hop voi xit ly ap
suat cao (PLE), song siéu am (UAE) hay vi song
(MAE),.... De Santana va cs (2017) da t6i wu duoc
quy trinh tach chiét piceatannol tir hat chanh leo
stt dung ethanol lam dung méi chiét & nong do
70%, nhiét do chiét 80°C trong 30 phut thu duoc
dich chiét c6 ham luong piceatannol dat 36,8 mg/g
hat kho [11]. Dos va cs (2021) da thu duwoc luong
piceatannol tir hat qua chanh leo cao gap 2,4 lan
(55,5 mg/g) khi str dung ethanol lam dung moi két
hop xtt ly 4p suét cao so voi phuong phéap chiét
dung moi théng thuong [4]. Gislaine C. Silva va cs
(2021) da xtt ly hat chanh leo bing ethanol két hop
vi song trong 30 phut thu duwoc lwong piceatannol
la 27,17 + 0,9 pg/mg, trong khi chiét xuat bang
phuong phap Soxhlet trong 120 phut luwong
piceatannol thu duoc chi 1a 13,03 + 0,4 pg/mg [12].
Chiét xuat piceatannol bang dung moi htru co két
hop xtt ly 4p suét cao va vi song tuy cé uu diém la
hiéu suat thu hoi cao, thoi gian chiét ngan, tiét
kiém nang luong, nhung can thiét bi chuyén dung
voi chi phi dau tu cao va khé ap dung & quy mo
lon.

Phuong phéap st dung dung moéi hitu co két
hop véi song siéu am ngay cang dugc st dung
nhiéu nho hiéu qua chiét xuit cao hon phuong
phap chiét thong thuong, dong thoi gia thanh thap
va dé van hanh 4p dung & quy mo 16n. Krambeck
va cs (2020) da nghién ctru so sanh kha nang chiét
xuat piceatannol va resveratrol trong hat qua
chanh leo trong & B Dao Nha cta phuong phap
chiét xuat Soxhlet voi chiét xuat c6 hé tro caa
séng siéu am st dung dung moi hitu co ethanol va
acetone. Két qua cho thay, phuong phap chiét xuat
bang Soxhlet trong 8 gio khong thu nhan duoc
piceatannol va resveratrol khi dung ca hai loai
dung moi. Trong khi d6, phuong phap x ly séng
siéu am (35 kHz, 80 W, 60 phut) két hop ethanol
cho ham luong piceatannol va resveratrol trong
dich chiét dat 10 pg/ml va 13,5 pg/ml, con
acetone la 10 pg/ml va 34,5 pg/ml [13]. Lai Thi
Ngoc Ha va cs (2016) da nghién ctu va dua ra
duoc diéu kién tot nhat cho su tach chiét
piceatannol tir hat chanh leo st dung séng siéu am
gom: Nong do ethanol 80% (v/v), nhiét do 70°C,
thoi gian tach chiét 30 phat. Voi diéu kién nay,
hiéu suat thu hoi piceatannol 1a 4,5 + 0,17 mg/g
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chat kho hat. Bot dong kho cua dich chiét
piceatannol thé hién kha niang khang hai dong té
bao ung thu [14]. Qua trinh siéu 4am dua trén nang
luong séng siéu am lam thuc ddy kha niang thim
thau dung moéi vao mau chiét lam tang bé mat ti€p
xuc cing nhu tao ra cac 16 rong giup giai phong
thanh phan vat chat ra khoéi mau chiét. Su gia tang
cuong do chiét xuat bang siéu am duoc cho 1a do
su lan truyén clia séng siéu am qua dung moi va
hién tuong tao 16 rong. Cac co ché kiém soat
thuong 1a cac hiéu tmg co hoc, tao 160 rong va
nhiét, c6 thé dan dén su pha vo thanh té bao, giam
kich thuéc hat va tang cuong truyén khéi qua
mang té bao va tir d6 lam tang hiéu suat chiét xuat.
Su kich thich tir song siéu am c6 thé gy ra cac
hién tuong nhu vi xoay va hon loan cuc do, tao
diéu kién tot cho qua trinh trao ddi chat va tac
dong lén cac phan ttr. Chiét xuit st dung song
situ am lam tang hiéu suat chiét, rat ngan thoi
gian so v6i phuong phap truyén thong (trong vai
phut thay vi vai gio), gidp giam luong dung moi
can stt dung, dem lai hiéu qua vuot troi [5].

Muc tiéu cta nghién cttu nay la xac dinh
nhitng diéu kién thich hop dé thu héi dau va hop
chat giau piceatannol biang phuong phap chiét xuat
stt dung dung moéi hiru co két hop voi song siéu
am tr hat chanh leo tim trong tai Tay Nguyeén.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctu

Hat ctia qua chanh leo tim (Passiflora edulis
Sims.) duoc thu nhan sau qua trinh tach dich tai
Nha may ché bién chanh leo cta Tap doan
Nafoods (Nghé An). Hat sau ché bién da duoc 1am
sach dich qua, dugc dong tui va dem vé siy kho
dén do am 10 -12%) nghién min dén kich thudc qua
ray 0,5 mm, dung trong tui PE kin, bdo quan & -4°C
stt dung cho nghién ctru.

Dung dich natri cacbonat 7,5%, n-hexan, ethyl
acetate, acetone, maltodextrin (DE-20), ethanol,
ethyl acetat, Na,CO,, thuoc thit Folin-Denis,... Cac
hoa chat dung dé chay HPLC: Piceatannol chuin
ctia Merck (Ptc), galic axit chudn cua Merck,
acetonitrile, acetic  axit, ethylenediamine
tetraacetic axit (EDTA), methanol cua Merck
(btrc), cac hoa chat st dung cho phan tich.

May sdy d6i lvu memmert (Puc), thiét bi xac
dinh 4m nhanh (PMB 53 - Adam (Anh), can phan
tich, may voltex, can phan tich, may quang phé UV
- VIS, bo chiét hoi lueu, heé thong co quay chan
khong (Rotovapor R300), bé siéu am, may ly tam
Mikro 220R (Hettich zentrifugen, Pitc), he thong
sic ki HPLC Shimadzu (Nhat Ban) va mot s6 dung
cu khac nhu: Binh cau 500 ml, 1.000 ml; binh tam
giac thé tich; 6ng nghiém, coc dong; 6ng dong...

2.2. Phuong phap nghién ctru
22.1 Chiét xuat dau tir hat chanh leo

Hat chanh leo sau khi da duoc so ché, say kho
dén do 4am 10 -12% duoc nghién min dén kich
thudc qua ray 0,5 mm, roéi cho vao thiét bi chiét voi
dung moi hitu co (50 g nguyén liéu/mau). Sau khi
chiét, tién hanh loai boé ba thu dich trong, thu hoi
dung moi bang may coé quay chan khong (40°C,
100 mmHg) dén khoi luong khong déi dé thu dau
tho. Xac dinh hiéu suat chiét dau tir hat chanh leo.
Két qua ctia thi nghiém trudc duoc stt dung cho thi
nghiém sau. Cac diéu kién khao sat theo th tu
gom:

- Dung moi chiét: n-hexan, ethyl acetate,
acetone. CO dinh thong so: Ty 1é nguyén
liétu/dung moi la 1/4 (w/v), nhiét do 50°C, thoi
gian 30 phut, s6 14an chiét: 1 lan

- Ty lé nguyén liéu/dung moi (w/v): 1/3,
1/4,1/5,1/6,1/7. Co dinh thong s6: Dung moi lira
chon & thi nghiém trén, nhiét ¢ 50°C, thoi gian 30
phtt, s6 1an chiét: 1 lan

- Nhiét d@o chiéet: 40°C, 45°C, 50°C va 55°C.
Co dinh thong so: Dung moi va ty lé nguyén
litu/dung moi lya chon & trén, thoi gian 30 phuit,
s6 1an chiét: 1 lan

- Thoi gian chiét: 45, 60, 75 va 90 phut. Co
dinh thong so: Dung moi, ty 1¢ nguyén liéu/dung
moi, nhiét do duoc Iua chon & thi nghiém trén, so
lan chiét: 1 1an

- S6lan chiét: 1, 2va 3 lan

Hiéu suat chiét dau duoc tinh theo cong thic
(H): H (%) == x 100

Trong d6: m, la khoi luong dau c6 trong
nguyen liéu ban dau (g); m, la khai luong dau tho
chiét duoc (g)
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2.2.2. Chiét xuat piceatannol tir hat chanh leo
sau tiach dau

Trong nghién ctru ndy, chiét xuat piceatannol
bang dung mdi ethanol két hop voi séng siéu am
(40 kHz, 600 W). Can chinh xac khoang 0,5 g
nguyeén liéu bot hat chanh leo sau tach dau, nghién
min cho vao 6ng falcon. B6 sung dung moi ethanol
theo ti 1é thich hop, lic déu cac ong falcon va dat
cac ong nay trong hé thong chiét siéu am. Loai bod
ba, thu dich trong dem phan tich ham lwong
piceatannol. Cac diéu kién nghién ctru khao sat
duoc thuc hién theo thi tu 1an luot bao gom:

% Noéng do dung moi: 40%, 50%, 60% va 70%.
Co dinh thong s6: Nhiét do chiét 1a 50°C, ty le
nguyén liéu/dung moi 1a 1/20 va thoi gian chiét 1a
30 phut.

< Nhiét do chiét: 50°C, 60°C, 70°C va 80°C.
Co dinh thong so: Néng do dung moi lya chon &
trén, ty 1& nguyén liéu/dung moi la 1/20 va thoi
gian chiét 1a 30 phut.

% Thoi gian chiét: 10 phut, 20 phut, 30 phut,
40 phut va 50 phut. Co dinh thong s6: Nong do
dung moi, nhiét do lua chon & trén, ty 1é nguyén
lieu/dung moi la 1/20.

% Ty lé nguyén liéu/dung méi: 1/10, 1/15,
1/20, va 1/25 g/ml. C6 dinh thong so: Nong do
dung moi, nhiét o, thoi gian lua chon & trén.

Phan tich ham luong piceatannol trong dich
chiét thu duoc & modi thi nghiém, quy déi theo
cung thé tich & mau dich c6 ty lé nguyén
lieu/dung moi 1a 1/20 dé xac dinh ty 1é nguyén
litu/dung moi thich hop cho tach chiét
piceatannol tir hat qua chanh leo. Cong thic quy
d6i nhu sau:

Ham luong piceatannol quy déi (ug/ml) = C x
—x100

Trong do: C la ham luong piceatannol trong dich
chiét thu duoc (ug/ml); V, 1a thé tich dich cho vao
mau chiét; V,1a thé tich dich cho vao mau co ty lé
nguyén liéu/ dung méi la 1/20.

Hiéu suat thu héi piceatannol ctia qua trinh

chiét xuat duoc tinh theo cong thic sau:
H %) = x 100

CZxV
Cl xm x 1000

Trong d6: m 1a khoi luong bot hat chanh leo sau
khi lam sach tho dua vao chiét xuat (g); C, 1a ham
luong piceatannol trong bot hat sau khi lam sach tho
dua vao chiét suat (mg/g); C, la ham luong
piceatannol trong dich chiét thu duoc (pg/ml); V la
thé tich dich chiét thu duoc sau qua trinh (ml);
1.000 1a hé s6 quy ddi tir mg sang pg.

2.2.3. Phuong phdp xdc dinh ham leong dau:
theo TCVN 6555:2017 [15]

224 Phuong phdp xdc dinh him Iuong
piceatannol

Str dung cot sic ky silicagel pha dao C18 (250
X 4,6 mm, 5 pm). He thong sic ki long HPLC-
Shimadzu ctia Nhat Ban véi cac bo phan da néu &
phan 2.2.1 dé xac dinh ham luong piceatannol.
Phan mém xt ly peak la phan mém LC-Solution.
Thanh phan cac pha dong: Pha A: 2 pg/mL EDTA,
2% axit acetic, 6% acetonitrile; pha B: 2 pg/mL
EDTA, 2% axit acetic, 70% acetonitrile. Ché do chay:
Nhiét do cot: 35°C; Detector duoc dat & 320 nm; toc
do dong: 1mL/ phut; Thé tich mau: 20 puL. Gradient
pha dong nhu sau: 0 - 4 phut, 0% B; 4 -8 phut, 0 - 35%
B; 8 - 18 phut, 35 - 80% B; 18 - 20 phut, 80 - 100% B;
20 - 25 phut, 100% B; 25 - 30 phut, 100 - 0% B; 30 - 32
phut, 0% B. Him luong piceatannol trong mau duoc
tinh dua theo duong chuén.

2.2.5. Phuong phap xit Iy thong ké

Thi nghiém duoc lap lai 3 lan. So lieu duoc
phan tich st dung hé thong phan tich thong ké
SAS version 6.10. Phan tich gia thiét thong ké theo
ANOVA. Céc gia tri trung binh duogc so sanh bang
LSD & muc P < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru chiét xudt dau tir hat chanh
leo tim

3.1.1. Anh huéng cia loai dung moi dén hiéu
suat chiét dau

Hién nay trén thé gioi da c6 mot s6 nghién
ctru tach chiét va thu nhan dau tir hat chanh leo
bang cac phuong phap khac nhau. Nhin chung,
cac nghién ctru nay déu cho thay tiém ning thu
nhan dau voi chat luong dinh dudong cao, giau cac
axit béo khong no, cac loai vitamin va cac nguyén
to vi lwong. Nghién ctru lwa chon 3 loai dung moi
thuong st dung trong chiét xuat dau dé khao sat
anh huong cta loai dung moi dén hiéu suat chiét
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dau tir hat chanh leo bang thiét bi chiét héi luu.
Két qua duoc thé hién trong bang 1.
Béng 1. Anh huéng ctia loai dung méi dén hiéu
sudt chiét dau tir hat chanh leo

Loai dung moi | Hiéu sudt tach chiét dau (%)
n-hexan 57,22 + 0,85
Ethyl acetate 50,79 + 1,02"
Aceton 46,28 + 0,73¢

Ghi chu: *" ¢ Ky hiéu chir cdi khdc nhau trong
cot thé hién su khdc nhau co y nghia thong ké
(p<0,05)

Két qua nghién ctru cho thay, ¢ cung diéu kién
thi nghiém tach chiét dau trong hat chanh leo, n-
hexan cho hiéu suat tach chiét cao nhat (57,22%).
Su khac biét vé hiéu suat tach chiét dau duoc giai
thich mot phan do d¢ phan cuc cta cac dung moi
stt dung. Su khac biet vé hiéu suat tach chiét dau
duoc giai thich mot phan do do phan cuc ctia cac
dung moi st dung, twong te nhu nghién ctu vé
anh hudng cta loai dung moéi dén hiéu suat tach
chiét dau trong nguyén liéu thuc vat da duoc bao
cao voi hat bi ngo [16]. Hing s6 dién moéi phan
anh do phan cuc cta dung moi, hang s6 dién moi
cang lon thi dung moéi cang phan cuc. Trong
nghién ctu nay, hing s6 dién moéi ctia aceton
(21,0) cao hon ethyl acetate (6,02) va n-hexan (1,9)
c6 nghia 1a n-hexan c6 do phan cuc thap, hoa tan
cac thanh phan chat béo c6 trong hat chanh leo tot
hon so voi ethyl acetate va aceton. Két qua nay
cling twong dong voi két qua nghién cttu ctia Cung
Thi T6 Quynh va cs (2018) [7]. Tuy nhién, dé tach
chiét dau ctia hat chanh leo voi quy mo 16n trong
thuc té c6 thé can nhic va nghién ctru thém vé viéc
stt dung ethylacetate lam dung moi chiét dua trén
do an toan ctia dung moi va toc do bay hoi cta
dung moi thap hon n-hexan giup gidm chi phi san
xuat.

3.1.2. Anh hudng cia ty Ié nguyén liéu/dung
moi dén hiéu suat chiét dau

Anh hudng cta ty 1é nguyén liéu/dung moi
dén hiéu suat chiét dau duoc thé hién & bang 2.

Bang 2 cho thay, khi ty lé nguyén liéu/dung
moi gidm tir 1/3 xudéng 1/5, thi hiéu suat chiét dau
tang tir 50,41 + 0,83% dén 62,32 + 1,14%. Tiép tuc

giam ty lé nay, hiéu suat chiét dau tang lén khong
c6 y nghia. Diéu nay cho thdy, ty ¢ nguyén
lieu/dung moi la 1/5 da dat can bang vé ham
luong dau trong nguyén lieu va dung moi. Viéc
tang thém luong dung moi sé tang chi phi san xuat
va co thé 1am gidm chat luong san pham. Bai vay,
ty 1é nguyén liéu/dung moéi la 1/5 duoc lwa chon
trong cac nghién ctru ti€p theo.

Béng 2. Anh hudng ciia ty 1é nguyén liéu/dung
méi dén hiéu suit chiét dau

Ty lé nguyén Hiéu suat tach

lieu/dung moi chiét dau (%)
1/3 50,41 £ 0,83¢
1/4 57,13+ 1,17°
1/5 62,32+ 1,14*
1/6 63,14 + 1,21°

Ghi chi: ** ¢ Ky hiéu chir cdi khdc nhau trong
cot thé hién sw khdc nhau cé y nghia thong ké
(<0,05)

3.1.3. Anh hudng cia nhiét do dén hiéu suat
chiét dau

Nhiét @6 cung v6i dung méi dong vai tro quan
trong trong qua trinh tach chiét dau tir hat chanh
leo, nhiét do khong chi anh hudng dén hiéu suat
chiét ma con anh huong dén chi phi nang luong va
chat luong ctia dau thu nhan duoc.

Béng 3. Anh huéng nhiét @6 dén hiéu sudt tach
chiét dau

Nhiet @ °C) | Hiéu suat chiét dau (%)
40 52,72 +2,12°
45 55,68 + 2,44°
50 62,21 + 2,53
95 64,29 + 1,92°

Ghi chi: * "¢ Ky hiéu chir cdi khic nhau trong
cot thé hién sw khac nhau cé y nghia thong ké
(p<0,05)
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Két qua nghién ctru cho thay, hiéu suat chiét
tang lén khi tang nhiét do chiét tir 40°C len 55°C va
dat cao nhat 1a 64,29% & 55°C. Tuy nhién, hiéu suat
chiét & 50°C va & 55°C khong c6 su khac nhau co6 y
nghia (P<0,05). Chinh vi vay, nhiét do thich hop dé
Iwa chon cho nghién cttu nay la 50°C. Nghién ctu
khong tang nhiét do cao hon 55°C vi néu nhiét do
chiét gan voi nhiét do soi ctia dung moi sé gay tén
that dung moi kha 16n do bay hoi. Két qua nghién
ctru hoan toan tuong déng véi nghién ctu cua
Cung T6 Quynh va cs (2018) [7].

3.1.4. Anh huéng cua thoi gian dén hiéu suat
chiét dau

Thoi gian chiét c6 anh hudng dén hiéu suat
chiét ctia dau. Trong nghién ctru nay, thoi gian
chiét duoc khao sat tir 45 - 90 phut. Két qua duoc
thé hién trong bang 4.

Béng 4. Anh hudng ciia thoi gian chiét dén hiéu
suat chiét dau

Thoi gian chiét (phat) | Hiéu suat chiét (%)
45 62,41+ 1,07°
60 67,23 +1,21°
75 69,28 £ 1,35°
90 69,93 £ 1,27

Ghi chu:** ¢ Ky hiéu chir cdi khidc nhau trong
cot thé hién su khdc nhau co y nghia thong ké
(0<0,05)

Két qua nghién cttu cho thay hiéu suat chiét
dau tang khi thoi gian chiét ting tir 45 phut lén 60
phut. Tuy nhién, hiéu suit khong khac nhau co y
nghia khi thoi gian chiét kéo dai hon 60 phut. Bé
tranh tang chi phi cho hoat dong cua thiét bi va
han ché bién d6i chat luong dau thi 60 phut duoc
lua chon dé chiét xuat dau tir hat chanh leo.

3.1.5. Anh huéng cia so lin chiét dén hiéu
suat chiét dau

Quy trinh thu héi dau duoc lap lai 3 lan. Hiéu
suat thu hoi duoc danh gia sau nhitng lan lip lai.
Két qua thé hién trong bang 5.

S6 1an chiét anh hudng c6 y nghia dén hiéu
suat chiét dau. Hiéu suat chiét ting khi tang so lan
chiét. Tuy nhién, tir 1an chiét tht ba, dau kho tach
ra khoi ba va c6 nhiéu can lo limg lam giam do
trong ctia dau. Do d9, lua chon s6 1an chiét dau tr

hat chanh leo 1a hai lan. Pay ciing 1a lua chon t6i
uwu trong nghién ctu cta Lai Thi Ngoc Ha (2024)
[8] va Cung T6 Quynh va cs (2018) ([7].

Béng 5. Anh hudng ctia 6 l4n chiét dén hiéu sudt

chiét chat dau
So6 lan chiét (lan) | Hieu suat chiét dau (%)
1 67,23 £ 1,04*
2 81,61 +1,13°
3 83,80+ 1,22°

Ghi chu: * " ¢ Ky hiéu chir cdi khdc nhau trong
cot thé hién sur khdc nhau co y nghia thong ké
(<0,05)

Hinh 1. Hinh anh d4u thé ctia hat chanh leo

Tt két qua nghién ctu trén, thong s6 cong
nghé chiét xuat dau tir hat chanh leo duoc lua
chon gém: Dung moéi chiét 1a n-hexan, ty lé
nguyén liéu/dung moi la 1/5, nhiét do chiét 50°C,
thoi gian chiét 60 phut va so 1an chiét 1a hai lan.
Voi diéu kieén chiét nay hiéu suat chiét dat 81,61%.

3.2. Nghién ctru chiét xuit piceatannol tir hat
chanh leo tim

3.2.1. Anh hudng ctia nong do ethanol dén kha
ndng chiét piceatannol

Lua chon néng d9 dung moéi phu hop la mot
trong nhitng yéu t6 quan trong nhat trong qua
trinh tach chiét polyphenol noi chung va chiét xuat
la piceatannol noi rieng. Nong do dung moi anh
huong nhiéu dén hiéu suat chiét piceatannol. Mot
s6 nghién cttu trong va ngoai nudc da chi ra rang
ethanol 1a dung moi phu hop va an toan dé st
dung cho chiét xuat polyphenol va piceatannol
[16]. Viec st dung ethanol v6i néng d6 pha loang
thuong duoc wu tién hon trong chiét xuat so voi
ethanol tinh khiét nong do cao. Khi st dung dung
moi ethanol pha loang voi nuéc giap tiét kiém
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luong dung moi can diung, giam chi phi san xuét.
Trong nghién cttu nay, ethanol duoc sit dung & cac
nong do khac nhau: 40%, 50%, 60%, 70% dé khao sat
kha nang chiét xuat picetannol tit hat chanh leo.
Cac thi nghiém duoc tién hanh trong hé thong

140

chiét c6 ho tro ctia song siéu am voi tan so 40 kHz,
600 W. Két qua danh gia anh huéng ctia néng do
ethanol dén luong piceatannol thu duoc bing
phuong phap chiét xuét cé su hé tro clia song siéu
am duoc thé hién & hinh 2.
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Hinh 2. Anh huéng néng d6 ethanol dén kha niing chiét piceatannol

Hinh 2 cho thay, nong d6 dung moi anh hudéng
dén kha niang chiét xuat piceatannol. Ham luong
piceatannol thu dugc khac nhau & cac cong thirc
stt dung ethanol v6i néng do khac nhau. Ham
lwong piceatannol c6 xu huéng ting lén (tr 87,1 =
3,9 pug/ml len 125,1 + 3,1 pg/ml) khi st dung
ethanol & nong do tang tir 40 - 70%. Két qua nay phu
hop voi két qua chiét xuat piceatannol bang ethanol
70% da duoc cong bo clia Matsui va cs (2016) [17]
va chiét xuat polyphenol tir 14 6liu ctia Konstantinos
va cs (2014) [18]. Tuy nhién, trong nghién cttu nay,
ham luong piceatannol thu duoc & néng do ethanol
60% va 70% khong co6 sy khac biét c6 y nghia nén
nong do dung moi ethanol 60% duwoc lwa chon cho
cac thi nghiém tiép theo.

3.2.2. Anh hudng cia nhiét do dén khi nang
chiét piceatannol

Nhiét do anh huong khong chi dén hiéu suat
chiét ma con anh huong dén chi phi nang luong va
chat luong san phdm. Nhiet do chiét co tac dong
tich cuc, tang toc va cai thién qua trinh bang cach
gia tang hé s6 khuéch tan va gidm do nhot. Tuy
nhién, néu nhiét d6 qua cao, co thé gay nhimg tac
dong khong mong mudon nhu pha huy glycoside,
thuc ddy qua trinh oxy hoéa va epimer hoa cac
catechin, déng thoi dan dén tiéu ton dung moi va
gay kho khan trong qua trinh tinh ché.

Két qua danh gia anh huong cta nhiét do dén
lwong piceatannol thu duoc bang phuong phap chiét
xuat c6 su hd tro ctia song siéu am st dung dung
moi ethanol 60% voi ty 1& nguyén liéu/dung moi la
1/20 trong thoi gian 30 phut duoc thé hién ¢ hinh 3.
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Hinh 3. Anh hudng ctia nhiét 3o dén kha ning
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chiét piceatannol

Két qua hinh 3 cho thay, luong piceatannol thu
duoc thap nhat (93,1 + 3,3 pg/ml) & cong thic
nhiét do 40°C va dat cao nhat (138,7 + 4,1 ug/ml) &
cong thire st dung nhiét do chiét la 70°C. 0] cong
thic nhiét @6 la 70°C va 80°C thi ham luwong
piceatannol chiét dugc so voi diéu kién chiét &
60°C khac nhau khong co6 y nghia. Dich chiét sau
do tiép tuc qua cac buoc loc loai bo ba, lam sach
dich nén & quy mo san xuat néu chiét xuat & nhiét
do cao sé tang them chi phi nang luong, tén that
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dung moi do bay hoi & cac cong doan sau. Do do,
nhiét do chiét pht hop duoc lia chon 1a 60°C cho
cac thi nghiém tiép theo. Nguong nhiét do nay
thap hon gia tri lya chon trong nghién ctu cta Lai
Thi Ngoc Ha va cs (2016) [14]. Su khac biét nay co
thé 1y giai do su khac nhau vé nguyén liéu dua vao
chiét xuat. Nguyeén lieu dau vao ctia qua trinh chiét
xuat tai nghién ctru cta Lai Thi Ngoc Ha va cs
(2016) [14] 1a bot hat chanh leo, trong khi nguyén
lieu chiét ctia nghién ctu 1a bot hat chanh leo da
duoc tach dau.

3.2.3. Anh huéng cia thoi gian dén kha nang
chiét piceatannol

Thoi gian chiét xuat ciing dong vai trd quan
trong, anh hudng dén hiéu suat va chat luwong cia
san pham. Hiéu qua chiét xuat thuong ting theo
thoi gian chiét. Khi thoi gian chiét ngan, ham
luong piceatannol thu dugc sé thap. Tuy nhién,
néu dé thoi gian chiét qua dai co thé khién cho
polyphenol noéi chung va piceatannol néi riéng co
kha niang bi oxy hoa, tao ra cac san pham khong
mong muon, lam giam chat luong cta dung dich
chiét xuat va anh hudéng dén ham luong
piceatannol chutra trong dich. Ngoai ra, thoi gian
chiét xuat qua dai cting ton nang luong va lam
giam hiéu suat st dung cua thiét bi.

Trong thi nghiém nay, lga chon cac khoang
thoi gian tir 10 - 50 phut dé danh gia hiéu qua chiét
xuat. Qua trinh chiét xuat duoc thuc hién voi dung
moi ethanol & ndong do 60%, ty 1é nguyén liéu/dung
moi 1a 1/20 va nhiét do chiét 1a 60°C. Két qua duoc
thé hién trong hinh 4.
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Hinh 4 cho thdy, thoi gian chiét ting tir 10
phut lén 30 phuat thi ham luong piceatannol tang ti

85,0 + 4,8 pg/ml len 137,3 + 4,1 pg/ml. Tuy nhién,
khi thoi gian chiét tiép tuc tang lén dén 40 phut va
50 phut thi lwong piceatannol ting 1én khong co y
nghia. Diéu nay co thé ly giai la khi thoi gian chiét
xuat ngan, dung moéi khong cé da thoi gian dé xam
nhap vao t€ bao va hoa tan piceatannol dan dén
luong piceatannol thu duogc it hon. Tuy nhién, néu
thoi gian chiét xuat kéo dai, polyphenol co6 thé bi
oxy hoa va luong hoat chat chiét dugc khong tang
thém, dac biét la dudi tac dong ctia song siéu am
[9]. Két qua ctia nghién ctru tuong dong voi két
qua nghién ctu cta Lai Thi Ngoc Ha va cs (2016)
[13]. Tir két qua nay, thoi gian chiét duoc lua chon
la 30 phut cho cac thi nghiém tiép theo.

3.2.4. Anh huéng cia ty Ié nguyén liu/dung
moi dén kha nang chiét piceatannol
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Ty lé nguyen liéu/dung moi c6 thé anh huéng
toi hiéu suat chiét xuat do tac dong dén kha ning
khuéch tan ctia chat can chiét vao dung moi, tién
hanh chiét xuat mau biang dung moi ethanol 60%
lya chon & thi nghiém trén, véi cac ty 1é nguyén
liéu/dung moéi la 1/10, 1/15, 1/20, va 1/25. Nhiét
do chiét 60°C va thoi gian 30 phut. Két qua danh
gia anh huong cuaa ty 1é nguyén liéu/dung moi toi
luong piceatannol thu duoc thé hién trong hinh 5.

Hinh 5 cho thay, luong piceatannol thu duoc
tang dan khi tang dan luong dung moi tir 1/10 len
1/25 (g/ml) va dat cao nhat 1a 152,4 + 4,1 (ug/ml)
oty 1é 1/25 g/ml. Khi luong dung moi tang 1én,
hiéu suat chiét xuat chiét tang lén tuy nhién sé thu
duoc mot luong 16mn dich chiét. Diéu nay sé lam
tang thoi gian thu hoi va chi phi nang luong. Hon
nita, trong san xuat thong thuong, cac nguyén liéu
kho thuong duoc chiét xuat voi ty lé nguyén
lieu/dung moi 1a 1/10 véi so 1an chiét tir 1 - 2 1an.
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Do @06, stt dung ty 1é nguyén liéu/dung méi la 1/20
la pht hop dé thuc hién cac nghién ctu ti€p theo.

Sau khi khao sat, lua chon duoc diéu kién
chiét xuat phu hop cho mau hat chanh leo c6 ho
tro ctia song siéu am (tan so 40 kHz, cong suat 600
W) & cac thong so: Nong do ethanol 60%, nhiét do
chiét suat 60°C, thoi gian chiét suat 30 phut va ty le
nguyén lieu/dung moi 1a 1/20. O diéu kién chiét
xuat ndy, mau bot hat chanh leo sau khi lam sach
tho duoc dua vao chiét xuit c6 ham luong
piceatannol 1a 2,91 mg/g, dich chiét thu duoc sau
qua trinh chiét xuat c6 ham luong piceatannol la
137,1 = 3,6 (ng/ml). Hiéu suat chiét piceatannol
dat 77,1%.

4. KET LUAN

Nghién ctu da lua chon duoc thong s6 cong
nghé chiét dau ctia hat chanh leo gom: Dung moi
chiét 1a n-hexan, ty 1é nguyén lieu/dung moi la
1/5, nhiét @6 50°C trong 60 phut va chiét hai lan.
Hiéu suat chiét dau dat 81,61%. Hat sau tach dau
tiép tuc duoc chiét xuat piceatannol véi thong so
cong nghé nhu sau: Dung moi chiét ethanol 60%
két hop xtr ly song siéu am tan s6 40kHz, cong
suat 600 W, ty lé nguyen liéu/dung moi 1a 1 g/20
ml, nhiét do chiét 60°C, trong 30 phut. Hiéu suat
chiét dat 77,1%. Két qua ctia nghién ctu la co s&
cho nghién cttu chuyén sau hon nhu: Tinh sach
dau va piceatannol dé ing dung trong thuc phdm
va duoc phdm, khai thac toi da tiém nang cua
ngudn phu phdm doi dao nay. Tir d6, nang cao gia
tri kinh té ctia quéa chanh leo, huong dén phat trién
kinh té tuan hoan bén vitng va bao vé moi truong.
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STUDY ON EXTRACTION OF OIL AND PICEATANNOL-RICH COMPOUND FROM PURPLE
PASSION FRUIT SEED (Passiflora edulis Sims.)

Bui Kim Thuy’, Pham Thi Mai’,

Le Thi Thanh Thuy', Pham Minh Tuan', Nguyen Duy Lam®
! Vietnam Institute of Agricultural Engineering & Postharvest Technology

? Nguyen Tat Thanh University

Abstract

The objective of the study was to determine suitable conditions for the recovery of oil and
piceatannol-rich compounds from purple passion fruit (Passiflora edulis Sims.) seeds, a by-
product of the passion fruit processing industry. The conditions for recovering passion fruit seed
oil by reflux extraction method such as: organic solvent (n-hexane, ethylacetate, acetone), raw
material/solvent ratio (1/3; 1/4; 1/5; 1/6; 1/7), extraction temperature (40; 45; 50; 55°C),
extraction time (45; 60; 75; 90 minutes) and number of extractions (1; 2; 3 times) were
investigated. The factors affecting the ability to extract piceatannol by ultrasound-assisted ethanol
including: ethanol concentration (40; 50; 60; 70%), extraction temperature (50; 60; 70; 80°C),
extraction time (10; 20; 30; 40; 50 minutes) and raw material/solvent ratio (1/10; 1/15; 1/20; 1/25
g/ml) were evaluated. The highest oil extraction efficiency (81.61%) was achieved under n-
hexane extraction conditions with a material/solvent ratio of 1/5 (g/ml), temperature of 50°C for
60 minutes and double extractions. The highest extraction yield of 77.1% under the optimal
extraction conditions assisted by 40 kHz, 600 W ultrasound waves with 60% ethanol solvent, 60°C
extraction temperature, 30 mins and material/solvent ratio of 1/20 g/ml was achieved. Under
these conditions, the resulting extract had a piceatannol content of 137.1 pg/ml. The results of
this study are the premise for research on oil and piceatannol extraction for application in food
and pharmaceuticals, maximizing the potential of by-products from passion fruit, aiming at
developing a sustainable circular economy and protecting the environment.

Keywords: Extraction, purple passion fruit seed, piceatannol, ultrasound.
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NGHIEN CUU ANH HUONG CUA MOT sO YEU 10
CONG NGHE DEN KHA NANG PHAN HUY HOU cO
TRONG LEN MEN BA DONG RIENG LAM PHAN BON

HUU CO BANG CHE PHAM VI SINH PBDR5-VIAEP

Nguyén Thi Hong Ha' ", Nguyén Thi Hueong Tra', L& Thi Trang’,
Nguyén Ngoc Huyén!, Nguyén Tudn!, Vii Thu Diém?, Nguyén Dinh Manh?
' Vién Co dién nong nghiép va Cong nghé sau thu hoach

“Cong ty TNHH mot thanh vién ung dung cong nghé mdi va du lich

TOM TAT

"Email: ngthongha77@gmail.com

Muc tiéu ctia nghién ctru nay la xac dinh mot s6 yéu t6 cong nghé trong qua trinh lén men ba
dong riéng bang ché phadm vi sinh PBDR5-VIAEP nham san xuit phan bén hitu co. Két qua
nghién ctru da xac dinh duoc cac diéu kién cong nghé 1én men bao gom: Ty 1é b6 sung ché pham
vi sinh PBDR5-VIAEP 1a 0,2% va tan suat dao tron trong qua trinh lén men 1a 10 ngay/lan. Sau 42
ngay lén men, san phdm phan bon hitu co thu duoc co6 cac chi tieu chat luong dap ting quy dinh
theo QCVN 01-189:2019/BNNPTNT, cu thé: Do 4am 27,2%; pH 7,3; ham luong hitu co 29,8%; nito
téng s6 (N) 1,9%; lan (P,0-) 1,0%; kali (K,0) 1,3%. Dong thoi, cac chi tiéu vi sinh vat (Salmonella,
E. col) va kim loai ning (asen, chi, thity ngan, cadimi) déu dat yéu cau vé giéi han toi da cho
phép déi voi phan bon hitu co theo quy dinh hién hanh.

Tt khoa: Ba dong riéng, ché pham vi sinh PBDR5-VIAEP, phan bon hitu co.

1. DAT VAN BE

Cay dong riéng (Canna elidus Ker.) duoc xép
la cay tréong chu luc cac tinh mién nui trung du
Bac bo va Bac Trung bo. Theo Cuc Trong trot va
Béo vé thuc vat - Bo Nong nghiép va Moéi truong,
trong vai nam gan day, dién tich tréong dong riéng
o Viet Nam udc dat khoang 30.000 ha, san luong
ct twoi hang nam khoang 300.000 tin va cé xu
huéng ngay cang ting. Tinh bot dong riéng va
mién dong 1a hai loai san phdm duoc ché bién ti
ct dong riéng. Hién nay, cac san phdm nay dang
co suc tiéu thu l6n trén thi truong trong nudc va
xuat khéu, tao cong an viéc lam, gia tang gia tri
san xuat nong nghiép, goép phan tich cuc trong
viec chuyén dich co ciu kinh t€ - xa hoi dia
phuong.

Tuy nhién, bén canh nhitng mat tich cuc thi
hoat dong san xuat ché bién tinh bot dong riéng
tai cac lang nghé hay hop tac xa con bat cap.
Luong chat thai ran la ba dong chiém khoang 80%
khoi lugng ct tuoi néu khong xtt ly sé anh hudéng
dén chat luong moi truong séng khu vuc quanh
lang nghé, tac dong truc ti€p toi sttc khoe nguoi
dan, anh hudéng khong nho téi sy phat trién bén

vitng ctia lang nghé va su phat trién bén vimg cta
nén kinh té dat nuoc.

O nuoc ta da c6 mot s6 cong trinh nghién ciu
tmg dung ché phdm vi sinh trong xt ly phu phdm
nong nghiép lam phan bon httu co nhu: Nghién
ciru danh gia kha nang phan giai cellulose ctia cac
chung vi sinh vat phuc vu san xuat ché pham phan
hty rom ra lam phan bén cho thdy, nhém nim
moc cho kha nang phan gidi cellulose tot nhat, thé
hién qua kha nang phan giai cellulose D/d tir 20 -
24, tiép dén 1a vi khuén 5 - 18 va thap nhat 1a nhom
xa khuén 2 - 14 [1]. Nhiéu nghién ctu cho thay,
Trichoderma c6 kha nang phan hay tot phu pham
nong nghiép sau thu hoach vi chung c6 hé enzyme
phan giai lignin, hemicellulose va dac biét la
cellulose. 123 chiung 7richoderma déu c6 hoat tinh
phan giai cellulose va xylan v6i duong kinh vong
phan giai tr 0,2 - 2,8 cm va 0,2 - 3,5 cm, theo thi tu
[2]. Nghién ctu khéac cho thay, trong s6 100 loai
nam duoc tht nghiém, co 42,6% chung thuoc chi
Trichoderma c6 kha nang sinh téng hop hai loai
enzyme la xylanase va cellulase. Trong dé, ching
Trichoderma viride Fd18 cho hoat tinh xylanase va
cellulase cao nhat 1a 1,30 U/mg va 1,23 U/mg,
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theo thu tw [3]. 7richoderma duoc dung dé xu ly
bun thai nha may bia va nha may ché bién thuy
san lam phan boén. Sau 45 ngay xi ly, phan bén
htru co dat chat luong cao voi 2,8% N; 6,6% P,Os,
2,1% K,O va 40,9% C. Ham luong kim loai nang,
Salmonella va Escherichia coli déu dat dudi
nguong cho phép. Mat &6 7richoderma sau 0 dat
7,8 x 10" CFU/g. Phan bon da duoc thtt nghiém
tréen rau cai, dau bap, dua leo va bi dao [4].
Trichoderma con dugc tng dung trong xtt ly rom
ra lam phan bon. Sau 4 tuan xt ly, phan bon hitu
co co ty 1é C/N 20,4 va tang ham luong NPK (1%
N, 0,2% P,0O; va 3,3% K,0). St dung phan bén hitu
co tir rom ra trén cay lua giup giam 30% phan hoa
hoc, ting nang suat lua 3,9 - 4,4% & vu dong xuan
va 1,4 - 3,9% & vu he thu [5]. Ngoai kha nang phan
gidi cac chat hitu co cung cap dinh dudng cho cay
trong, 7Trichoderma con tiét ra cac khang sinh gay
doc cho nam bénh hodc canh tranh diéu kién song
voOi nam gay bénh cho cay trong [6].

Trong cac nghién ctu truoc cta dé tai, ba
dong riéng duoc xac dinh 1a phu phdm giau chat
h@tu co nhung kho phan hay tu nhién do chita ham
lwong hemicellulose (21,83 - 25,36%) va cellulose
(7,35 - 10,81%) cao, cung v6i do am lon (83,5 -
86,4%) va cau truc soi bén vimg. Nhing dac diém
nay gay can tré qua trinh phan hiy sinh hoc, dac
biét trong san xudt phan bon hitu co. Do do, viéc
tng dung vi sinh vat c6 kha nang sinh enzyme
phan giai xo nhu cellulase va xylanase duogc xem la
giai phap hiéu qua nham tang toc do phan hay, rat
ngan thoi gian xtt Iy va nang cao hiéu qua st dung
ba dong riéng. Trong s6 do, cac ching
Trichoderma da dugc chimg minh cé hiéu qua cao
nho kha nang tiét enzyme manh va thich nghi tot
vOi nén nguyen liéu giau chat xo.

Ché pham vi sinh PBDR5-VIAEP 1a san pham
ctia dé tai cap Bo Nong nghiép va Moi truong
“Nghién cttu cong nghé san xuat cac ché pham vi
sinh dé xit ly ba dong riéng”. Ché phdm nay chita
chiung Trichoderma viride D5 voi mat do > 10°
CFU/g. Chung 7. viride D5 c6 kha nang sinh téng
hop cac enzyme ngoai bao cellulase va xylanase,
duoc thé hién qua duong kinh vong phan gidi
tuong ting trén moi truong dac cellulose (3,02 cm)
va xylan (3,43 cm). Ngoai ra, chiing con c6 kha

niang doi khang manh v6i mot s6 ndm gay bénh
tréen rau qua nhu Collefotrichum musae (Gc ché
91,3%), Lasiodiplodia theobromae (70,2%) va
Thielaviopsis paradoxa (77,2%) trong diéu kién in
vitro [7]. Tuy nhién, dé ché phdam PBDR5-VIAEP
phat huy hiéu qua va thuac ddy qua trinh phan hay
chat hiru co trén nén ba dong riéng, can thiét phai
nghién ctru xac dinh cac diéu kién cong nghé toi
uru. Viéc nay nhim dam bao qua trinh 1én men tao
phan bon hitu co dat hiéu qua cao ca vé chat luong
san pham va thoi gian xt ly.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

- Ba dong riéng do Hop tac xa Tai Hoan, dia
chi: thon Ché Co, xa Con Minh, huyén Na Ri, tinh
Bac Kan cung cap.

- Ché phdm vi sinh PBDR5-VIAEP 1a san pham
ctia dé tai cap Bo Nong nghiép va Moi truong
“Nghién ciru cong nghé san xuat cdc ché pham vi
sinh dé xir Iy ba dong riéng”. Ché phdm chira
chiung 7. viride D5 voi mat do >10° CFU/g va do
am khoang 12%. San pham duoc dong goi trong tui
nhom PE, khoi luong 1 kg/tti, bdo quan & noi kho
rdo, thoang mat, nhiét do phong va tranh anh nang
truc tiép.

2.2. Phuong phap nghién ctru

2.2.1. Anh huéng cia ty Ié giong

Ba dong riéng duoc danh toi tao do toi xop va
do dong déu vé kich thudc cia nguyen lieu. Do 4m
ctia ba dong riéng trudc lén men dat 55 - 60%. Co
dinh cac yéu to: ty lé ri duong 0,5%, phan urée 1%,
phan chudng lén men hoai muc 15%, phan supe lan
0,6% va phan kali do 0,8%. Thi nghiém duoc bo tri
voi cac ty lé ché pham PBRD5-VIAEP b6 sung vao
ba dong riéng nhu sau 0,05; 0,1; 0,2 va 0,5%.
Nguyén liéu sau phoi tron duoc phan phéi vao cac
tai nilon, méi tui cé trong luong 2kg, budc kin dau
tui va lén men & nhiét @0 phong. Thuc hién dao
tron sau 10, 20 va 30 ngay 1én men. Sau 40 ngay
léen men, tién hanh 14y mau phan tich. Lia chon ty
lé giong qua chi tiéu ham lwong hitu co (VCK); va
ty 1é phan hty hitu co. Thi nghiém lap lai 03 1an.

2.2.2. Anh hudng ctia ché do do tron

Ba dong riéng dugc danh toi tao ra do dong
déu vé thanh phan co gidi va kich co ctia nguyén
lieu. Do 4m cta ba dong riéng trudc lén men dat
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55 - 60%. C6 dinh cac yéu to: ty lé ri duong 0,5%,
phan uré 1%, phan chuéng lén men hoai muc 15%,
phan supe lan 0,6%, phan kali @6 0,8% va ty lé giong
(1a két qua cua thi nghiém 2.2.1). Nguyén liéu sau
phoi tron duoc phan phai vao cac tdi nilon, moi tai
c6 trong luong 2 kg, budc kin dau tui va 1én men &
nhiét do phong. Sau 10 ngay lén men tién hanh
dao tron voi cac tan suit ddo tron nhu sau: 3
ngay/lan, 5 ngay/lan va 10 ngay/lan.

Sau 40 ngay len men, tién hanh 14y mau phan
tich. Lua chon tan suat dao tron qua chi tiéu ham
lwong hitu co (VCK) va ty 1é phan huy hitu co. Thi
nghiém lap lai 03 lan.

223 Anh huong cua thoi gian Ién men

Ba dong riéng duoc danh toi nham tao do dong
déu vé kich thudc cia nguyén liéu, déng thoi han
ché hién tuong von cuc trong qua trinh phoi tron va
0. b6 4m cta ba dong riéng trudc lén men duoc
diéu chinh & muc 55 - 60%. Co dinh cac yéu to: Ty lé
ri duong 0,5%, phan uré 1%, phan chuong @ hoai
muc 15%, phan supe lan 0,6%, phan kali dé 0,8%, ty
lé giong (1a két qua cuaa thi nghiém 2.2.1) va ché do
dao tron 1a két qua cta thi nghiém 2.2.2). Cac ty lé
trén duoc tinh theo khoi luong ba dong riéng trudc
khi 0, sau khi da duoc diéu chinh vé do am 55 - 60%.
Nguyén lieu sau phoi tron dugc phan phoi vao cac
tai nilon, méi tui c6 trong luong 2 kg, buoc kin dau
tai va lén men ¢ nhiét do phong. Tién hanh 14y mau
tai cac thoi diém 35, 40 va 45 ngay lén men. Lua
chon thoi gian 1én men qua chi tiéu chat luong phan
bon nhu: Ham luong cac-bon, nito, ty 16 C/N, pH,
do 4m. Thi nghiém lap lai 03 lan.

2.2.4. Thir nghiém san xuat phan hiu co tir ba
dong riéng quy mo 300 kg/mé va dinh gid chat
lrong san pham

- Ba dong riéng dugc ép bang may ép véi cong
suat 6,5 tan/gio, toc do truc 650 vong/phut dén do
am dat 55 - 60%. Sau do, nguyén lieu duoc danh toi
tao ra do dong déu vé thanh phan co gioi va kich
c0 cua nguyén liéu.

- Tién hanh lén men theo cac cong thic thi
nghiém sau: Phan chuong G hoai muc 15%; ri
duong 0,5%; phan uré 1%; phan supe lan 0,6%; phan
kali @6 0,8% va ty lé giong 0,2%.

- Cac budc tién hanh: Quy mo dong lén men
300 kg nguyeén lieu ba dong riéng; cac phu liéu

duogc can voi ty 1é nhu trén; ché phdm PBRD5-
VIAEP duoc hoa voi 2 lit nuéc sach va ri duong;
tron déu phan uré, phan supe lan va phan kali do;
rai ba dong riéng da xt ly theo 10p, rong mdi chiéu
khoang 0,8 - 1 m, day 0,2 m; sau do rai déu lén mot
16p phan chuéng, hén hop phan uré, phan supe lan
va phan kali d9; tiép theo, tudi déu phan dung dich
ché pham va nuoc ri duong lén trén. Ct tiép tuc
timg 16p nhw vay cho dén khi hoan thanh sé duoc
dong phan lén men cao khoang 0,5 - 0,6 m. Phu
bat dong 1 dé che mua nang va giit nhiét cho dong
lén men. Sau 10 ngay ti€én hanh dao tron. Tiép tuc
dao tron sau 20 va 30 ngay lén men. Tién hanh
theo doi bién do6i nhiét do, pH dong lén men theo
thoi gian va danh gia chat luong phan 1én men qua
cac chi tiéu nhue ham lwong cac-bon, nito, ty 1é
C/N, pH, @6 4m.

2.2.5. Xac dinh do chin cua phan bon

banh gia do chin (hoai) cia phan bon theo
TCVN 7185:2002 [8] thong qua viec do nhiét do
dong lén men. St dung nhiét ké c6 mirc do nhiét
do ttr 0- 100°C, cam sau 50 - 60 cm vao trong don vi
bao goi c6 khoi luong khong nhé hon 10 kg. Sau
15 phut, doc nhiét do. Do, ghi chép va theo doi su
thay d6i nhiet do trong 3 ngay lién tiép, moi ngay
do 1 lan (nén do vao 9 gio dén 10 gid). Phan hitu
co bao dam do chin khi nhiét @6 ctia don vi bao goi
phan bon khong thay d6i so voi nhiét do moi
truong trong su6t thoi gian theo doi.

2.2.6. Mot so phuong phap Iy hoa

- Xac dinh ham luong cac-bon hitu co va chat
httu co theo TCVN 9294:2012 [9].

- Xac dinh ham luong nito téng s6 theo TCVN
8557: 2010 [10].

- Ti lée C/N: La ti le gitta cac-bon téng so va
nito téng so.

- Ty 1é phan hay httu co

Ty 1é phan hay hitu co (%) = (OMtr - OMs) x
100/OMtr

Trong d6: OMtr 1a ham luong hitu co trudc xit
ly (VCK); OMs la ham luong httu co sau xir ly
(VCK).

- Xac dinh d6 4m theo TCVN 9297:2012 [11].

- X4c dinh ham luwong K,0O téng s6 TCVN
8562:2010 [12].

- Xac dinh ham luong P,O; téng s6 theo TCVN
8563:2010 [13].
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- Xac dinh ham Ilwong asen theo TCVN
11403:2016 [14].

- Xac dinh ham Ilwong chi theo TCVN
9290:2018 [15].

- Xac dinh ham luong cadimi theo TCVN
9291:2018 [16].

- Xac dinh ham luwong thily ngan theo TCVN
10676:2015 [17].

2.2.7. Chi tiéu vi sinh

- Xac dinh FEscherichia coli theo TCVN
6846:2007 [18].

- Xac dinh Salmonela theo TCVN 10780-1:2017
[19].

2.2.8 Phuong phdp xir ly so' liéu

S6 lieu duoc xtr Iy bang phan mém Excel 2010
va SPSS 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia tj lé bé sung ché phdm
PBDR5-VIAEP

Ty lé giong dong mot vai tro quan trong trong
qua trinh G nguyén liéu lam phan bén hitu co. Ty
lé giong thich hop khong nhimg tao cho qua trinh
u dat hiéu qua cao ma con tiét kiem duoc chi phi
san xuat. Thi nghiém xac dinh anh huong cua ty le
b6 sung ché phdm PBDR5-VIAEP chta ching 7.
viride D5 dén hiéu qua phan hay hitu co trong ba
dong riéng duoc khao sat & cac ty lé giong la
0,05%, 0,1% 0,2% va 0,5%. Két qua duoc trinh bay &
bang 1.

Bang 1. Kha niang phan hiy hitu co ctia 7. viride
D5 trong xit ly ba dong riéng lam phan bén hiru co
& cac ty lé giong khéac nhau

Ty le giong | Ham luong hitu | Ty lé phan huy
%) co (% VCK) hitu co (%)
Trudce xit ly 74,8 +0,37¢ -
0,05 38,4 +0,36° 48,7
0,1 33,7+0,41° 54,9
0,2 29,1 + 0,55* 61,1
0,5 28,3 +£0,34* 62,2

Ghi chi: Cac chir cdi a, b, c... trong cung cot
thé hién sir sai khdc co y nghia thong ké giita cdc
nghiém thirc o do tin cdy 95%

Két qua & bang 1 cho thay, ty 1é giong bé sung
c6 anh hudng dén kha nang phan hay hitu co cia
chung 7. viride D5 trong moi truong ba dong riéng.

O ty le giong 0,05%, ty 1é phan hiy hiu co chi dat
48,7%. Khi tang ty lé giong tir 0,1 - 0,5%, kha nang
phan huy hitu co ting dén 62,2%. O ty le gidng 0,2%
va 0,5% cho ham luong hitu co sau 0 khong c6 su
khéc biét nhiéu. Xét vé hieu qua kinh té, da chon ty
lé giong b sung vao ba dong riéng 1a 0,2%.

Qua téng hop cac nghién ctu trong nudc vé
xt ly phu phdm nong nghiép nhu ba dong riéng,
rom ra, phan chuéng... 1am phan bén hitu co biang
ché pham vi sinh don chung hay da chung, ty lé
giong thich hop dao dong tir 0,02 - 0,2%. Ty lé
giong khac nhau do tinh chat cta nguyén lieu
ciing nhu dac tinh cta vi sinh vat, mat dé vi sinh
vat c6 trong ché phiam. Do vay, v6i moi loai
nguyen liéu va moi loai ché phdm vi sinh vat sit
dung, can xac dinh cac yéu t6 cong nghé toi uu dé
qua trinh san xuat phan bon tao san phadm c6 chat
luong dong thoi mang lai hiéu qua kinh té.

3.2. Anh hudng ciia ché do dio tron

Qua trinh 1én men phan chia lam 3 giai doan:
1/Pha thich nghi: La giai doan dé vi sinh vat thich
nghi voi moi truong song mai. 2/Pha tang trudng:
qua trinh phan hiy sinh hoc lam ting nhiét do dén
nguong nhiét do6 mesophilic (khu hé vi sinh vat
chiu nhiét). 3/Pha truéng thanh: Giai doan 6n
dinh chat thai, nhiét do tang lén cao nhat tieu diet
vi sinh vat gay bénh hiéu qua nhat. Giai doan dau
la giai doan vi sinh vat thich nghi va phat trién. Do
vay, trong khoang 7 - 10 ngay khong can dao tron.
Sau 10 ngay tién hanh dao tron. Ngoai thoi gian
dao tron, cach dao tron cting anh hudéng dén kha
nang sinh enzyme ctia hé soi ndm. Pao nhanh,
manh nhanh 1am tan nhiét khoi co chat, dé tao do
x0p, nhung dé lam gay, vo hé soi ndm. Dao cham
kho thoat nhiét nhanh, tao do x6p cham, nhung
bao toan tot he soi. Do vay, khéi i duoc dao tha
cong bang xéng, thao tac nhe nhang theo timg 16p
tir dudi 1én trén trong thoi gian khoang 5 - 7 phut.
Maoi lan dao duogc thuc hién theo chiéu xoan 6c dé
dam bao do toi x6p dong déu, han ché lam dut gay
hé soi ndm phat trién trong khoi 4. Khi qua trinh
phan giai trong dong 0 bat dau thi sy dao tron
duoc xem nhue mot qua trinh cung cap khong khi
cho vi sinh vat phat trién. Sy ddo tron khong
nhitng cung cip khong khi cho qua trinh lén men
ma con giup loai bé b6t hoi nudce, cac loai khi doc
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va lam giam nhiet do dong 0 lén men. Nhiét do qua
cao sé han ché sinh truéng, phat trién cta vi sinh
vat. Néu trong qua trinh lén men ma khong dao
tron, vi sinh vat ky khi phat trién sé 14n at vi sinh vat
hi€u khi va qua trinh phan hay chat hitu co sé hinh
thanh mui hoi trong déng t 1én men chu yéu tir khi
H,S (mui trimg théi) va NH; (mui khai). Pao tron
con giup tao do xop cho co chat, gitp cho cac soi
mixen ndm moc c6 thé phat trién va moc sau vao
trong khoi t (d6i véi nAm moc sinh enzyme, luong
sinh khoi soi mixen cang cao, luong enzyme sinh
téng hop tir nAm moc thu duoc sé cang cao).

Sau 10 ngay lén men tién hanh dao tron lan 1.
Thi nghiém duoc tién hanh voi cac tan suat dao
tron sau 10 ngay lén men nhu sau: 3 ngay/lan, 5
ngay/lan va 10 ngay/lan. Anh hudng cla tin suét
dao tron dén kha niang phan huy hitu co trong san
xuat phan boén hitu co tir ba dong riéng duoc trinh
bay & bang 2.

Két qua nghién cttu cho thdy, tan suat dao tron
10 ngay/lan cho ham luong chat hitu co sau lén
men thap nhat 1a 29,5%, twong duong vdi ty 1€ phan

hty hitu co cao nhat dat 60,6%. O céac thi nghiém voi
tan suat dao tron 3 ngay/lan va 5 ngay/lan déu cho
ty lé phan hay hitu co thap hon, tuong tmg la 51,6%
va 54,1%. Diéu nay cé thé la do khi dao tron qua
nhiéu dic biét & giai doan dau cta qua trinh lén
men sé lam dat gay hé soi moc do vay anh hudng
dén sinh trudng va phat trién cta vi sinh vat.
Bang 2. Kha niang phan hiy hitu co ctia 7. viride
D5 trong xtt ly ba dong riéng lam phan bén hitu co
& céc tan suit ddo tron khac nhau

Tan suat dao Héfm luong T,SI I¢ ?hén
trén hiu co % hay hiu co
' VCK) (%)
Trudc xtx ly 74,8+ 0,374 -
3 ngay/lan 36,2 + 0,32¢ 51,6
5 ngay/lan 34,3 +0,46" 54,1
10 ngay/lan 29,5+ 0,51* 60,6

Ghi chu: Cac chir cdi a, b, c... trong cung cot
thé hién sur sai khdc co y nghia thong ké giita cdc
nghiém thirc o do tin cdy 95%.

3.3. Anh hudng ctia thoi gian lén men dén chét
lirong phan bén hitu co tir ba dong riéng

Bang 3. Mét s chi tiéu chit luong ciia phan bon hiru co tir ba dong riéng theo thoi gian 1én men

Thoi gian lén men Quy dinh vé phan bon hitu co theo
Chitiéu | Pon vi (ngay) QCVN 01-189:2019/BNNPTNT [20]
35 40 45
bo 4m % 31,6 £0,3 27,5+0,4 25,1+0,3 <30
pH 7,0+ 0,12 6,8+ 0,18 7,2+0,15 >0
Httu co % 31,5+ 0,42 29,2 + 0,46 28,5+0,5 > 20
C % 14,3 13,3 13
N % 1,6 + 0,02 1,7+ 0,03 1,8+ 0,01 Khong quy dinh
C/N 8,9 7,8 72 <12
P,O; % 0,8+ 0,02 1,0+ 0,01 1,2+ 0,01 Khong quy dinh
K,O % 1,4+ 0,03 1,3+ 0,05 1,5+ 0,04 Khong quy dinh

Thoi gian lén men phan quyét dinh chat
luong, hiéu qua phan tao ra. Dua vao phuong
phap léen men dé xac dinh duoc thoi gian hoan
thanh qua trinh lén men. Néu st dung phan
bon khi chua dat thoi gian can thiét sé gap phai
mot s6 van dé nhu: Chat hitu co chua duoc
phan giai thanh cac chat dinh duong, mui hoi
thoi, nhiéu bao t, vi khudn, 4u trung cta cac
loai c6 hai cho cay trong van con hoat dong...
Anh huong cta thoi gian lén men dén chat
lwong phan bon hitu co tir ba dong riéng duwoc
trinh bay & bang 3.

Két qua nghién ctru bang 3 cho thay, sau 35
ngay 1, cac chi tiéu chat luong ctia phan bén nhu
gia tri pH 7,0, ham luwong hitu co 31,5%, ty 1é C/N
8,9 dat theo QCVN 01-189:2019/BNNPTNT [20].
Tuy nhién, do 4m 31,6% cao hon so voi mitc quy
dinh. O thoi diém @ 40 va 45 ngay, cac chi tieu chat
luong phan déu dat so vdi quy dinh, cu thé do 4m
tir 25,1 - 27,5%, gia tri pH tir 6,8 - 7,2, ham luong
httu co 28,5 - 29,2%, nito 1,7 - 1,8%, ty 16 C/N 7,2 -
78, P,O;1,0 - 1,2, K,O 1,3 - 1,5%. Nhu vay, & quy
mo thi nghiém, thoi gian lén men cho x ly ba
dong riéng 1am phan bon hitu co 1a sau 40 ngay.
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3.4. Thit nghiém san xudt phan hitu co tir ba
dong riéng quy mé 300 kg nguyén liéu/mé

Dua trén két qua vé thanh phan nguyén lieu
b6 sung vao moi truong lén men ba dong riéng va
mot s6 yéu to cong nghé thich hop trong qua trinh
lén men ba dong riéng lam phan bén hitu co, da
xay dung duogc cong thitc nguyén liéu nhu sau: Ba
dong riéng do 4m 55 — 60%, phan chuong u hoai
muc 15%, ri duong 0,5%, phan uré 1%, phan supe
lan dang bot 0,6%, phan kali d6 0,8%, ché phdm
PBDR5-VIAEP 0,2%. Quy mo6 dong u 300 kg
nguyén liéu ba dong riéng. Thuong xuyén kiém
tra dong 0. Néu c6 hién tuong kho, thiéu do 4m thi
phun thém nud6c 1én bé mat dong t va day bat kin
lai. Qua trinh 1én men xdy ra ngay sau danh dong.
Qua trinh phan huy httu co xay ra nhanh cung voi
cac qua trinh tich tu nhiét. C6 sy khac nhau dang
ké gitta qua trinh 1én men ctia cac loai nguyén lieéu
khac nhau. Nhung nhin chung, nhiét do lén men
sé duoc tich tu ting dan sau 24 gio . Nhiét do lén
men ciing khac nhau, tuy theo timg chat liéu va
kich co ctia dong 4. Nhiet do c6 thé len dén 50 -
65°C trong vong 3 ngay va sé duoc gilt nguyén
trong giai doan dau. Nhiét do cao cho thdy cac vi
sinh vat dang hoat dong va ho hap rat manh, néu
nhiét d0 4 men giam 1a dau hiéu dang thi€u oxy do
d6 can phai dao ngay. Véi nhiét do trén 70°C, do
hoat dong cta vi sinh giam 10 - 15% so véi tai mitc
nhiét 60°C, & nhiét do 75 - 82°C khong con thay
hoat dong nao cua vi sinh vat. Viéc theo doi bién
dong nhiét do dong 4 1a rat can thiét, gop phan
quan trong cho hoan thién chat luong phan bon.
Do vay, nghién cttu da tién hanh theo doi bién doi
nhiet do, pH dong u theo thoi gian 0 va danh gia
chat luong phan u.

O
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pH dong i
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w s on oo
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Thoi gian ( ngay sau i)

—=—Nhiét do ddng i (0C) PH déng it

Hinh 1. Két qua theo doi bién dong nhiét do, pH
trong dong 1

Gia tri pH theo thoi gian lén men: pH ban dau
ctia nguyén lieu khoang 6, day 1a gia tri nam trong
khoang pH thich hop (5,5 - 8,5) cho cac vi sinh vat
trong qua trinh lén men phan. Giai doan dau cta
qua trinh 1én men pH bang 6,1. Sau 3 ngay lén
men, pH gidm xudng 5,7 va tiép tuc gidm manh
nhat dat gia tri 4,5 sau 7 ngay lén men. Diéu nay c6
thé do trong thoi gian nay, vi sinh vat, nam tiéu thu
cac hop chat hitu co va thai ra cac axit hitu co.
Trong giai doan dau cta qua trinh lén men, cac
axit nay tich tu va lam giam d6 pH, kim ham su
phat trién cta vi sinh vat. Tai thoi diém nay, cac
loai nAm chiju axit dong vai tro cuc ky quan trong
trong dong lén men. Tuy nhién, trong qua trinh
léen men khi nhiét d6 tang cao, cac vi sinh vat
nhanh choéng phan huy cac axit hitu co, do d6 pH
dan tang léen dén muc trung tinh va dat gia tri 7,0 -
7,3 sau 40 - 42 ngay lén men. Viéc tang va giam pH
khong chi do su phan huiy cac hop chat hitu co ma
con lién quan truc tiép dén ham luong amon trong
phan lén men va c6 lé do sy phan hiy protein
thanh amon.

Nhiét do theo thoi gian 1én men: Két qua &
bang 3 cho thay, sau 1 ngay lén men, nhiét do cia
dong lén men bit dau thay ddi va tang lén 31°C,
cao hon so véi nhiét do cia moi truong xung
quanh 20 - 25°C. Sau 03 ngay lén men, nhiét do
tang vot lén dén 46°C va tiép tuc tang, dao dong tur
50 - 53°C trong 5 - 9 ngay 1én men. Tt ngay thu 11
tro di nhiét do trong dong lén men bt dau c6 xu
huéng gidm dan. Trong giai doan dau, nhiét do
khoi lén men tiang cao diéu d6 chimng to cac loai vi
sinh vat phan giai chat hitu co phat trién nhanh
cung voi qua trinh phan huy cac hop chat hitu co
trong dong lén men dang xdy ra manh. Nhiét do
tang dot bién nay duoc giai thich 1a do qua trinh
hoat dong ctia ndm 7. viride D5 cling voi hé vi sinh
vat co san trong khoi lén men. Su ting nhiét do
nay con rat co loi vi hau hét cac loai vi sinh vat gay
bénh déu bi tiéu diet & 50 - 60°C trong 1 - 2 gid.

O giai doan cudi, trong 3 ngay lién tiép, 40, 41
va 42 ngay lén men, nhiét do trong khoi lén men
gitt & mic 6n dinh 26°C, gin vo6i nhiét do moi
truong chimg to6 phan hitu co dam bao doé hoai muc
(@6 chin). Do hoai muc la mét chi tiéu quan trong
cho ta biét thoi gian phé thai hoai muc hoan toan,
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phé thai hitu co da hoai muc c6 thé st dung nhu tiéu hoai muc duoc xac dinh bang phuong phap do
mot ngudn phan bon hitu co. Trong nghién ciry, chi  nhiét défs D

Sau 9 ngay v Sau 19 ngay | Sau 42 ngay
Hinh 2. Kiém tra va theo d6i pH dong 1én men theo thoi gian

Sau 11 ngay

” Su 17 ngy Sau 19 ngay | Sau 21 ngay

Hinh 3. Kiém tra va theo doi nhiét @0 dong 1 theo thoi gian

3.5. Panh gia chét lvong phan bén Bang 4 cho thay, sau 40 ngay lén men, cac chi

Tién hanh 14y mau va phan tich chi tiéu chat tiéu chat luong cta phan bén nhu gia tri pH 7,1,
lwong phan bon hitu co sau 40 va 42 ngay lén men. ham luwong httu co 30,6% va ty 1& C/N la 7,7% dat
Két qua duoc trinh bay & bang 4. theo QCVN 01-189:2019/BNNPTNT [20]. Tuy
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nhién, do 4m 31,5% cao hon so véi muic quy dinh.
Thuc té san xuat cho thay, sau 40 ngay lén men
c6 hién tuong nuéc dong xung quanh khoi lén
men nén can mé bat va danh toi dong lén men va
dé noi kho thoang khoang 2 ngay. Két qua cho
thay, & thoi diém sau lén men 42 ngay, cac chi

tiéu chat luong phan déu dat so véi quy dinh, cu
thé do am 27,2%, gia tri pH 7,3, ham luong hitu co
29,8%, N 1,9%, ty le C/N 7,1, P,O51,0%, K,O 1,3%.
Nhu vay, & quy mo pilot, thoi gian lén men tot
nhat cho xtt ly ba dong riéng lam phan bon hitu
co la 42 ngay.

Bang 4. Mot s6 chi tiéu chit leong phan bon hiru co tir ba dong riéng

Thoi gian Ién men (ngiy) Quy dinh vé phan boén hitu co theo
Chi tieu | Ponvi QCVN 01-189:2019/BNNPTNT [20]
40 42
bo 4m % 31,5+0,4 27,2+0,5 <30
pH 7,1+£0,16 7,3+0,18 >5
Httu co % 30,6+0,54 | 29,8+0,46 >20
C % 13,9 13,5
N % 1,8+ 0,02 1,9+ 0,04 Khong quy dinh
C/N 77 71 <12
P,O; % 1,0+ 0,01 1,0+ 0,02 Khong quy dinh
K,0O % 1,3+ 0,05 1,3+ 0,03 Khong quy dinh

bac diém cam quan ctia san pham phan hitu
co sau 42 ngay lén men: Mau sic, do 4m, do toi
XOp ctia san phdm phan hitu co ¢ su khac biét rat
nhiéu so véi lic ban dau. Do su chuyén hoa cta
cac hop chat hitu co nho hoat dong cta vi sinh vat
va cac phan tng héa ly xay ra trong qua trinh 1én
men ma ba dong riéng da co su thay ddi vé trang

thai vat ly. San phdm phan toi x6p, mau den va
khoéng c6 mui.

Sau khi két thuc qua trinh lén men, san phdm
phan bon hitu co tir ba dong riéng duoc kiém tra
cac yéu t6 gay hai bao gom chi tiéu vi sinh vat va
kim loai nang. Pay ciing la cac chi tiéu quan trong
dé danh gia chat luong phan bon va tinh an toan
ctia san pham. Két qua duoc trinh bay & bang 5.

Bang 5. Chi tiéu an toan ctia phan bon hitu co tir b dong riéng sau 42 ngay lén men

Chitiea | Ponvl Kétqua | QN o019 BNNPINT (20
Salmonella CFU/g Khong phat hién Khong phat hién
E. coli MPN/g Khong phat hién <1,1x10°
Asen mg/kg Khong phat hién <10
Chi mg/kg 0,82 <200
Thay ngan mg/kg Khong phat hién <2
Cadimi mg/kg 0,45 <5

Két qua phan tich cho thay, san phdm phan
htru co tir ba dong riéng c6 cac chi tiéu vi sinh vat
(Salmonella, E. col) va kim loai nang (asen, chi,
thtly ngan, cadimi) dat theo mttc quy dinh vé phan
bon hitu co theo QCVN 01-189:2019/BNNPTNT
[20].
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4. KET LUAN

ba xac dinh duoc mot so yéu t6 cong nghe
trong qua trinh lén men ba dong riéng lam phan
bon hitu co nhu sau: Ty 1é bé ché phdm PBDR5
VIAEP 0,2%; tan suat ddo tron 10 ngay/lan. Sau 42
ngay lén men, phan bén httu co lén men tir ba
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dong riéng bing ché phidm vi sinh PBDR5-VIAEP
c6 cac chi tieu chat luong déu dat so voi quy dinh
vé phan béon hitu co theo QCVN 01-
189:2019/BNNPTNT, cu thé d¢ 4m 27,2%, gia tri
pH 7,3, ham luong hitu co 29,8%, N 1,9%, ty 16 C/N
7,1, P,O:1,0%, K,O 1,3%. San ph4m phan httu co tir
ba dong riéng c6 cac chi tieu vi sinh vat
(Salmonella, E. col) va kim loai nang (asen, chi,
thily ngan, cadimi) dat yéu cau vé gioi han t6i da
cho phép d6i v6i phan bon hitu co theo theo quy
dinh hién hanh.
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STUDY ON THE EFFECT OF TECHNOLOGICAL FACTORS ON THE DEGRADATION OF ORGANIC
MATTER IN Canna edulis Ker. RESIDUE USING THE PBDR5-VIAEP MICROBIAL FORMULATION
FOR ORGANIC FERTILIZER PRODUCTION

Nguyen Thi Hong Ha', Nguyen Thi Huong Tra', Le Thi Trang?,

Nguyen Ngoc Huyen?, Nguyen Tuan', Vu Thu Diem!, Nguyen Dinh Manh?
Vietnam Institute of Agricultural Engineering and Post - Harvest Techbnology
?New Technology Application and Tourism One Member Limited Liability Company

Abstract

The objective of this study was to identify key technological factors in the fermentation process of
Canna edulis Ker. residues using the PBDR5-VIAEP microbial formulation for organic fertilizer
production. The study determined optimal fermentation conditions, including a supplementation
rate of 0,2% PBDR5-VIAEP microbial formulation and a mixing frequency of once every 10 days.
After 42 days of fermentation, the resulting organic fertilizer met the quality standards specified
in QCVN 01-189:2019/BNNPTNT, with the following parameters: moisture content of 27.2%, pH
7.3, organic matter content of 29.8%, total nitrogen (N) 1.9%, available phosphorus (P,O5) 1.0%,
and available potassium (K,O) 1.3%. Additionally, microbial safety indicators (Salmonella, E. col)
and heavy metal contents (arsenic, lead, mercury, cadmium) complied with the permissible limits
for organic fertilizers as regulated by current standards.

Keywords: Canna edible Ker. Residue, PBDR5-VIAEP microbial formulation, organic fertilizer.
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NGHIEN CUU SAN XUAT CHE PHAM GIAU ENZYME
LIPASE CHIU NHIET TU CHUNG PBacillus sp.
BANG LEN MEN BE MAT

Nguyén Van Nguyén® ", Lé Thi Trang', Vii Thu Diém!

" Vién Co dién nong nghiép va Cong nghé sau thu hoach

TOM TAT

" Email: nguyen.cnsth@gmail.com

Muc dich ctia nghién ctu 12 xac dinh duoc mot s6 thong s6 cong nghe thich hop cho sinh trudong
va sinh téng hop enzyme lipase chiu nhiét ctia ching B. tequilensis lipase PG2 bang lén men bé
mat (SSF). Tién hanh thuc nghiém 1én men ching véi 6 yéu té duoc khao sat gom: (i) nguén co
chat: Bot cam gao, bot cam lta va tinh bot san; (i) nguon cac-bon: Glucose, sucrose, tinh bot (gao),
maltose va galactose vdi ti 1é 1a 2% theo khoi luong; (iii) nguén nito: NH,Cl, NH,NO,, NH, (H,PO,),
cao thit, pepton va cao ndm men vdi ti 1é 1a 1% theo khoi luong; (iv) ti 1 giong st dung cho lén
men: 1%, 5%, 10% va 15% (thé tich/khoi luong); (v) do 4m co chat: 30%, 40%, 50%, 60% va 70%; (vi)
thoi gian 1én men: 24, 48, 72, 96 va 120 gi¢. Cac thuc nghiém duoc tién hanh trong binh tam giac
500 ml, @6 day co chat 2 cm, nhiét do 50°C va thong gi6 tu nhién. Két qua cho thdy, voi co chat 1a
bot cam gao, glucose 2%, pepton 1%, ti 1é tiép giong 10%, do 4m co chat 60% va thoi gian 1én men
72 gitr 1a thich hop cho san xuat ché phdm chiing B. fequilensis lipase PG2 giau lipase voi mat do
té bao dat 3,54x10° cfu/gva ham luong lipase dat 289,55 U/gtrong diéu kién thuc nghiém.

Tt khoa: B. tequilensis lipase PG2, lipase chiu nhiét, Ién men bé mat chuing Bacillus chiu nhiét.

1. DAT VAN BE

Theo Tap chi Chan nuoi Viét Nam, trong 10
nam qua, s6 luong gia cam lién tuc tang qua cac
nam va dat khoang 578,1 triéu con nam 2024, udc
dat 598,5 triéu con nam 2025 [1]. Sy chuyén ddi tir
chan nuoi quang canh truyén thong sang san xuat
chan nuéi trang trai, quy mo tap trung dang tao ra
khoi luong ngay cang nhiéu chat thai, trong do
chan nuoi gia cam hang nam thai ra khoang 4 - 5
triéu tan, gy 6 nhiém moi truong nghiém trong va
cac cong nghé hién tai stt dung vi sinh vat ua 4m
dé phan hay v6i thoi gian phan hiy qua dai tie 1 - 2
thang [2], chat luong san phdm 0 khong 6n dinh...

St tich tu nhanh chéng cta chat thai chan
nudi gia cam cho thdy, qua trinh @ cham khong
dap tng duoc yéu cau toc do xtr ly hién tai. Do do,
trong nhitng nam gan day, viéc nghién cttu cac ché
phdm vi sinh vat chiu nhiét tng dung trong xtt ly
nhanh chat thai chan nuoéi ngay cang duoc thé gioi
quan tam trong dé c6 ché phdm vi sinh vat chiu
nhiét ing dung phan hay nhanh céac hop chat hiu

co gay 6 nhiém [3]. Trong diéu kién nhiét do cao,
cac vat liéu hitu co ciing tré nén rat kém bén vilmg
va giup hoat dong ctia cac enzyme ti€t ra tir vi sinh
vat hiéu qua hon rat nhiéu so voi & diéu kién nhiét
do thuong, nhitng dic diém nay 1a tiém nang rat
16n ctia ché pham vi sinh - enzyme chiu nhiét tng
dung trong xtt ly cac chat thai chan nuoi [4].

Lipit 1a mot trong cac thanh phéan chinh gay 6
nhiém trong chat thai chian nu6i gia cAm véi ham
luong lén dén 9 - 10% [5] va cac enzyme lipase la
cac enzyme chiu trach nhiém chinh dai dién cho
nhom enzyme phan hiy cac hop chat lipit. Trong
cac chung vi sinh vat chiu nhiét, Bacillus spp. la
cac ching cé kha nang chiu nhiét rat tot (65 -
70°C) va phd bién, chiém tdéi 90% trong pha nhiét
voi kha nang sinh nhiéu loai cac enzyme va co thé
phan giadi duoc hau hét cac hop chat hitu co co
trong chat thai dac biet 1a enzyme lipase [6].

Lipase chiu nhiét cho thay kha ning chong
bién tinh hoéa hoc cao, cé thé st dung trong cac
qua trinh hoa hoc khac nhau & nhiét do cao va
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trong cac dung moi hitu co va Bacillus chiu nhiét
1a cac chi chi1 yéu cho san xuat cac enzyme lipase
chiu nhiét [7] va viéc c6 sdn cdc enzyme nay
trong ché phdm & mic do cao co thé gitup qua
trinh phan huy dién ra dwgc nhanh hon. Tuy
nhién, cac nghién ctu cho thay, dé ché phidm
chita enzyme lipase chiu nhiét & mic do cao,
ngoai lra chon chiing giong, viéc nghién cttu moi
truong dinh duong t6i vu dong vai trd vo cing
quan trong [8, 9].

Nhiéu nghién cttu gan day tng ho viéc ap
dung qua trinh lén men ran (Solid State
Fermentation - SSF) trong san xuat sinh khoi vi
sinh vat va enzyme ctia ching voi chi phi thap. Vi
sinh vat hodc enzyme duoc san xuat theo phuong
phap nay thuong cho kha nang chiu nhiét tot hon
so voi phuong phap 1én men chim [10, 11]. Bén
canh do6 lén men bé mat tiét kiem khong gian can
thiét cho lén men, khong yéu cau may moc phic
tap, nang suat san pham lon, chi phi ban dau va chi
phi dinh ky thép trong san xuit quy mo cong
nghiép [12, 13]. Enzyme lipase c6 thé duoc san
xuat boi Bacilluslen dén 148,932 U/g co chat [14].
Tuy nhién, cac nghién ctru cho thdy, ngudn cac-
bon, nito, ti 1é ti€p giong, d6 4m co chat, thoi gian
lén men dong vai tro quan trong va quyét dinh dén
sinh téng hop lipase [15, 16]. Tai Viét Nam, mot s6
nghién cttu san xuat enzyme lipase tit cac chung vi
khuan Bacillus da duoc thuc hién, tuy nhién céac
cong trinh chu yéu dimg lai & khao sat trong lén
men 16ng va cac chiing wa am [17, 18].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

- Chung B. tequilensis lipase PG2 sinh lipase
chiu nhiét thuoc quy giong ctia Bo mon nghién
ciru c6ng nghé sinh hoc sau thu hoach, Vién Co
dién nong nghiép va Cong nghé sau thu hoach.

- Méi truong dinh dudng co s& Luria-Bertani
(LB) cho nuoi cay giong khoi dong.

- Hoa chat: Glucose, sucrose, tinh bot, maltose,
galactose, pepton, cao thit, cao ndm men, CaCl,,
CuSO,, MgSO,, NH,l, NH,NO, NHH.PO,
isopropanol, p-nitro phenyl acetate, dung dich dém
Sorenson phosphate 0,05 M (pH 8,0), natri
deoxycholate, gum acacia.

- Cam gao, cam mi, tinh bot san, dau lac.

- Dung cu, thiét bi chinh: éng nghiém, binh
tam giac, hop petri, pipet cac loai...; ti cay vo tring
Nuare 425400 E (Ptc); ta nuoi cay Gyromax TM
747R (My), khoang nhiét: Tir +4°C dén 80°C; kinh
hién vi Olympus CH-02 (Nhat Ban); may li tam
Hermle Z 327 K (Ptc); may quang phé dinh luong
Agilent Technology CARY 60 UV-Vis (Malaysia);
td am Memmert, Dtc, Modell 600; can phan tich
Ohaus PR224/E (Trung Quoéc), can ky thuat
Ohaus PR4202/E (Trung Qudc); ndi hap thanh
trung Daihan Labtech LAC-5080SD (class N) (Han
Quoc).

2.2. Phuong phap nghién ctru

2.2.1 Phuong phadp bo tri thi nghiém

- Anh huéng ctia nguén co chit: Cac co chat
duoc st dung cho nghién cttu la cam gao, cam mi
va tinh bot san, d0 4m duoc diéu chinh dén 30%
bang nudc, hap khtt tring & 121°C trong 30 phut.
Déu lac dugc bé sung & nong do 1% theo khoi
luong. Ti le giong st dung cho lén men 10%. Diéu
kién nuoi cay la trong binh tam giac, do day co
chat 2 cm, nhiét do nuoi cay 50°C. Sau 4 ngay, mat
do té bao va hoat luc enzyme lipase duoc danh gia
dé lua chon co chat phu hop cho qua trinh 1én men
[14].

- Anh hudng ctia ngudn cac-bon: Cac nguén
cac-bon khac nhau nhu: Glucose, sucrose, tinh
bot, maltose va galactose duoc bé sung vao moi
truong lén men voi ham luong 2% theo khai luong.
Qua trinh lén men duoc tién hanh & cac diéu kién
twong tu nhu thi nghiém truéc. Lua chon nguon
cac-bon cho mat do té€ bao chung va hoat luc
enzyme lipase cao nhat [14].

- Anh huéng ctia ngudn nito: Sau khi lya chon
duoc nguodn cac-bon thich hop, tién hanh bé sung
1% theo khoi luong cac nguon nito khac nhau nhu
cac nguén nito vo co (NH,Cl, NH,NO,, NH,H.PO,)
va cac ngudn nito hitu co (pepton, cao thit, cao
nam men). Qua trinh 1én men dugc tién hanh &
cac diéu kién tuong tu nhu thi nghiém truéc. Luya
chon ngudn nito cho mat do té bao chiing va hoat
luc enzyme lipase cao nhat [14].

- Anh huéng cta ti 1& giong: Moi truong dinh
duong va diéu kién nuoi lén men ké thtra tir cac
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két qua nghién ctru & muc 1, 2 va 3. Thay dai cac ti
lé giong stt dung cho 1én men (cip 1 lan vao thoi
diém bat dau lén men) lan luot 1a: 1, 5, 10 va 15%
(thé tich/khoi luong). Lua chon ti 1¢ giong cho
sinh trudng va sinh téng hop lipase cao nhat [14].

- Anh huéng cta do 4m: Moéi truong dinh
duong va diéu kien lén men ké thira tir cac két qua
nghién ctru & muc 1, 2, 3 va 4. Thay d6i do 4m co
chat, lan luot 1a 30, 40, 50, 60 va 70%. Lua chon do
am cho sinh trudéng va sinh téng hop lipase cao
nhat [14].

- Anh huéng ctia thoi gian lén men: Moi
truong va cac diéu kién lén men ké thtra két qua
cta cac nghién ciu & muc 1, 2, 3, 4 va 5. Theo doi
sinh truéng va sinh téng hop enzyme lipase trong
cac khoang thoi gian tir 24, 48, 72, 96 va 120 ngay
[14]. Lua chon thoi gian cho mat do té bao chung
va hoat @0 enzyme cao nhat.

2.2.2. Cac phuong phap phan tich

- Xdc dinh mat do t€ bdo ching Bacillus sp.:

Theo phuong phap pha loang hang loat [19].
- Xdc dinh hoat do enzyme:
+ Chuan bi dich enzyme lipase tho

San phdm sau lén men duoc tron déu voi 90
mL dung dich dém Sorenson phosphate 0,05 M
(pH 8,0) va sau d6 lac hén hop trong may lac (180
vong/phut) & 30°C trong 48 gi¢. Enzym tho thu
duoc tir qua trinh ly tam & 10.000 rpm, 4°C trong
30 phut va duoc st dung dé xac dinh hoat dong
cua enzym [20, 21].

+ Phuong phap xac dinh hoat luc enzyme
lipase

10 ml isopropanol chita 30 mg p-nitro phenyl
acetate duoc tron voi 90 ml dung dich dém
Sorenson phosphate 0,05 M (pH 8,0), chia 207,0
mg natri deoxycholate va 100 mg gum acacia. 2,4
ml dung dich thu sau pha dugc tron voi 0,1 ml
enzyme tho. Sau 15 phut 1 & 15°C, mat d6 quang
hoc duoc do & 410 nm so véi doi ching khong c6
enzyme. Mot don vi hoat dong cua lipase duoc
dinh nghia la luong enzyme giai phong 1 mol p-
nitro phenol moéi phut trong diéu kién thit nghiém
[20].

2.2.3. Phuong phap xut Iy so liéu

Xt ly thong ké bang phan mém Irristat 5.0.
Céc thi nghiém dwoc lap lai 3 1an, do tin cay khi xt
1y so6 liéu 1a 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia nguédn co chit

Nguén cacbon da dugc ching minh c6 anh
hudng lon dén sinh truéng va phat trién ctia hau
hét cac vi sinh vat. Nghién ctru kha nang sinh
truong va sinh tong hop lipase cua ching B.
tequilensis lipase PG2 trén 03 co chat khac nhau la
cam gao, cam mi va tinh bot sin. Vi ti 1é giong st
dung 1a 10%, két qua duoc trinh bay & bang 1.

Béng 1. Anh hudng ctia ngudn cac-bon dén sinh
trueong va sinh téng hop lipase chiing
B. tequilensis lipase PG2

Nguén Mat do té | Ham luong lipase
cac-bon bao (cfu/g) U/g)
Cam gao 1,53*x 10° 191,33%
Cam mi 1,21°x 10° 162,31°
Tinh bot san | 1,04°x 10° 104,20°¢

Ghi chu: Chiviét (a, b, ¢) trong cung 1 cot chi
sir khadc biét gitta cac nghiém thire, p<0,05

Két qua cho thay, chung B. fequilensis lipase
PG2 sinh truong tot trén ca hai moi truong la cam
gao va cam mi voi mat do t€ bao kha cao, dat lan
luot 1,53 x 10°cfu/g va 1,21 x 10°cfu/g. Tuy nhién,
ham luong lipase dat dugc trong cam gao la cao
hon, dat 193,63 U/g. Trong khi do, trén co chat la
cam mi, luong lipase chi dat 162,31 U/g, diéu nay
c6 thé do nguon cac-bon la cam gao va cam mi déu
phu hop cho sinh truéng cua chiang B. fequilensis
lipase PG2 nhung cac khoang chat va dau cam
trong cam gao la phong phu va phu hop hon cho
san xuat lipase. Vi nguon cac-bon 1a tinh bot, sinh
truong va sinh tong hop lipase cta chiing nghién
ctru thap hon han, mat do té bao chi dat 1,0 x 10°
cfu/g va ham luong lipase chi dat 104,20 U/g. T
két qua nghién ctru trén, cling voi nguyén liéu cam
gao 1a san co, phd bién va chi phi thap & Viet Nam,
nghién cttu nay da lwa chon nguén co chat thich
hop cho lén men bé mat ching B. fequilensis
lipase PG2 sinh lipase 1a cam gao.
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3.2. Anh hudng ciia cac nguén cac-bon

Voi mong muén tao diéu kién thuan loi hon
nita cho sinh truéng va sinh téng hop enzyme
lipase ctia chiing B. tequilensis lipase PG2, da tién
hanh nghién cttu bé sung cac nguon cac-bon khac
nhau vao moi truong lén men bé mat. Két qua
duoc trinh bay & bang 2.

Béng 2. Anh hudng ctia cac nguén cac-bon khac
dén sinh trudng va sinh tdng hop lipase ching
B. tequilensis lipase PG2

Ngudn cac-bon | Mat d@o té bao | Ham luong
khac (%) (cfu/g) lipase (U/g)
Glucose 2,54*x 10° 210,51°
Sucrose 1,63°x 10° 195,12¢

Tinh bot (gao) 1,24%x 108 192,644
Maltose 1,72°x 10° 198,56°
Galactose 1,85°x 10° 191,45¢

Ghi chu: Chirviét (a, b, ¢, d, e) trong cung 1
cot chi sir khac biét giita cdc nghiém thifc, p < 0,05.

Két qua cho thdy, b6 sung thém cac nguon
cac-bon vao co chat cho thdy, glucose da giip ting
cudng sinh truéng va sinh téng hop lipase clia
ching nghién cttu, 1an luot dat 2,54 x 10° cfu/g va
dat 210,51 U/g theo thit tr. Cac ngudn cac-bon bé
sung khac ciing c¢6 cho cai thién sinh truong va
sinh téng hop lipase cta chiing nghién ctru nhung
khong dang ké, trong do glucose cho kha nang
sinh trudng cao nhat, dat. Diéu nay ciing phu hop
voi két qua nghién ctru cia Bayoumi va cs (2007)
khi nghién ctu anh huéng ctia cac nguédn cac-bon
dén sinh tong hop lipase cta ching B
licheniformis B - 42 [22]. Tt két qua nghién ctu
trén, da lea chon ngudn cac-bon bd sung vao co
chat lén men la glucose dé ting cuong cho sinh
truong va sinh tong hop lipase cta chiing nghién
clu.

3.3. Anh hudng ciia nguédn nito

Trong phat trién ctia cac chiung Bacillus,
nguén nito da dugc ching minh 1a quan trong véi
su sinh trudng cua ching. Nghién cttu anh huéng
ctia cac nguon nito khac nhau dén sinh truéng va
sinh téng hop lipase cua chung B. tequilensis
lipase PG2 véi ba ngudn nito vo co va 03 nguon

nito hitu co khéac nhau véi ti 1é 1% theo khoi luong
co chat. Két qua duoc trinh bay & bang 3.
Béng 3. Anh hudng ctia nguén nito dén sinh
trueong va sinh téng hop lipase chiing
B. tequilensis lipase PG2

Neuén nito Mat do té bao | Ham luong

£ (cfu/g) | lipase (U/g)
NH,C1 2,129x 10° 212,52¢
NH,NO, 1,54'x 10° 208,744
NH,(H,PO,)) 1,80°x 10° 210,42%
Cao thit 3,21°x 10° 213,30¢
Pepton 3,64*x 10° 226,012
Cao nam men 2,86°x 10° 217,34

Ghi chu: Chirviét (a, b, ¢, d, e, ) trong cung 1
cOt chi sir khac biét giita cdc nghiém thife, p < 0,05.

Bang 3 cho thay, da co su khac biét vé mat do
té bao trong qua trinh nuodi cdy ching B
tequilensis lipase PG2 trén co chat co bo sung cac
nguén nito khac nhau, trong dé ngudn nito hitu co
cho kha nang sinh trudng tot hon. Cuing voi do, co
chat duoc bd sung nguon nito 1a hitu co 1a cao thit,
pepton va cao ndm men cung da cho két qua tot
hon so voi co chat dugc bd sung cac nguon nito vo
co, lan luot dat 213,30 U/g; 226,01 U/g; 217,34
U/g, két qua nay cting phit hop v6i nghién ctu ctia
Prasad va Sethi (2013) [23]. Tt két qua nghién cttu
trén, da lwa chon nguédn nito bé sung vao co chat
cho ting cuong sinh truéng va sinh tong hop
lipase cta chung B. tequilensis lipase PG2 la
pepton voi ti 1é 1% theo khoi luong co chat.

Sau khi nghién ctru anh huéng ctia cac yéu to
dinh duong 1a co chat, nguon cac-bon, nguon nito
dén sinh trueong va sinh téng hop lipase ctia chiing
B. tequilensis lipase PG2, ti€p tuc tién hanh
nghién cttu anh hudng cta cac diéu kién lén men.
Két qua duoc trinh bay & cac muc 3.4, 3.5 va 3.6.

3.4. Anh huéng ctia ti 1é gidng sit dung ban
dau

Ti lé giong st dung ban dau c6 anh huéng 16m
dén toc do sinh truong cta vi sinh vat trong moi
truong dinh duong. B6 sung giong qua it lam kéo
dai thoi gian lén men, b6 sung giong qua nhiéu
khong lam ting toc do sinh trudéng tham chi co6 thé

NONG NGHIEP VA MOI TRUONG - THANG 8/2025 55



KHOA HOC & CONG NGHE

lam suy giam kha nang sinh enzyme ctia vi sinh
vat, diéu nay lam suy giam hiéu qua kinh té cta
cong nghé [24]. Tt thuc té trén, da tién hanh
nghién cttu lua chon ti 1é giong b sung vao moi
truong dinh dudng thich hop cho sinh truéng va
sinh téng hop lipase chiung B. fequilensis lipase
PG2. Két qua duoc trinh bay & bang 4.
Béng 4. Anh hudng ciia ti lé giéng dén sinh truéng
va sinh téng hop lipase chiing
B. tequilensis lipase PG2

Ti le tiép Mat do t€ bao | Ham luong
giong (%) (cfu/g) lipase (U/g)
1 1,22¢x 107 86,51°
5 1,54° x 107 187,33
10 3,617 x 10° 225,457
15 3,55 x 10° 224,34

Ghi chu: Chirviét (a, b, ¢) trong cung 1 cot chi
swr khdc biét giita cdc nghiém thire, p < 0,05

Két qua bang 4 cho thay, & cac ti l¢ giong bo
sung thap, 1% va 5%, sau 4 ngay lén men, mat do té
bao va ham luong enzyme lipase tong hop nho hon
dang ké, chi dat mat do té bao khoang 1,22 -1,54 x
107cfu/g va ham luong lipase chi dat 86,51 - 187,33
U/g. Trong khi d6, & cac ti lé ti€p giong cao hon,
10% va 15%, ching B. tequilensis lipase PG2 déu
sinh truong tot va ham luong lipase dat lan luot
225,45 U/g va 224,34 U/g. biéu nay ciing phi hop
voi nghién ctru cia Abbas va cs (2017) [24] khi
nghién cttu ching Bacillus subtilis 1a khi tang ti lé
giong co thé giup ting toc do sinh trudng va sinh
tong hop lipase nhung dén mot ti 1é nhat dinh
nhung viéc ting ti 1é gidng qua muc cé thé lam
giam kha nang sinh enzyme. Diéu nay do vi sinh
vat phat trién qua nhanh va da st dung enzyme tao
ra cho qua trinh sinh truéng. Tir két qua nghién
ctru trén, da lua chon ti 1é tiép giong thich hop la
10% cho 1én men, sinh tong hop lipase cta ching
B. tequilensislipase PG2.

3.5. Anh hudng ctia d@ 4m

Chung B. tequilensis lipase PG2 1a chting hiéu
khi, do d6 oxy la nhan t0 quan trong khong thé
thi€éu trong qua trinh sinh truéng va phat trién.
Trong lén men bé mat, do 4m thap giup khuéch tan
oxy cao nhung néu moi truong kho qua muc khién
cho cac hoat dong sinh truéng va trao déi chat bi

han ché, do 4m cao chita ham luong nudc cao
nhung ham luong oxy thuong thap ciing anh hudéng
dén sinh trudng va phat trién cta ching [25]. Do
do, dé ching sinh truong va phat trién tot, viec xac
dinh do 4m thich hop la rat can thiét. Nghién ctu
anh huong cta do 4m co chat dén sinh truong va
sinh téng hop lipase chung B. fequilensis lipase
PG2 voi cac yéu to co dinh la tién hanh trong binh
tam giac 500 ml, do day co chat 2 cm, nhiét d¢ len
men 50°C va thong gioé ty nhién, moi truong dinh
duong str dung 1a két qua ctia cac nghién ctru trudc
1a bot cam gao (co chat), glucose 2%, pepton 1%, ti lé
tiép giong 10%. Két qua duoc trinh bay & bang 5.
Béng 5. Anh hudng ctia 6 4m co ch4t dén sinh
trudng va sinh téng hop lipase ching
B. tequilensis lipase PG2

bodmco | Matdotébao | Ham luong
chat (%) (cfu/g) lipase (U/g)
30 2,40°x 10° 146,34
40 4,51%x 10° 196,3°
50 6,70°x 10° 204,5
60 3,53*x 10° 225,3?
70 1,27° x 10° 201,6°

Ghi chu: Chi viét (a, b, ¢, d, e) trong cung 1
cot chi s khac biét gitta cac nghiém thitc, p < 0,05.

Két qua cho thay, sinh truong va sinh tong
hop lipase cua chung B. fequilensis lipase PG2
tang dan khi ting do 4m ctia co chat nuoi cay tir 30
- 60% va dat cao nhat & do am 60%, giam khi ting
d6 4m len 70%. O cac do 4m thap hon, 30 - 50%, két
qua phan tich mat do té bao va ham luong lipase
cho thdy, da anh huwong bat loi hon dén sinh
truong va sinh tong hop lipase cta ching B.
tequilensis lipase PG2. Két qua nay cing phu hop
v6i nghién ctu ctaa Singh va cs (2010) [20] 1a do
am thich hop cho sinh truéng va sinh téng hop
lipase ctia ching Bacillus sp. 1a khong qua 70%. Tt
két qua nghién cttu trén, da lwa chon do 4m thich
hop cho lén men ching B. tequilensis lipase PG2
thu lipase 1a 60%.

3.6. Anh hudng ctia thoi gian lén men

Nghién cttu anh hudng caa thoi gian 1én men
dén sinh truong va sinh téng hop lipase ching B.
tequilensis lipase PG2, két qua duoc trinh bay &
bang 6.
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Béng 6. Anh hudng ctia théi gian lén men dén sinh
trudng va sinh téng hop lipase chiing
B. tequilensis lipase PG2

Thoi gianléen | Mat do té bao | Ham luong
men (gio) (cfu/g) lipase (U/g)
24 5,54°x 107 56,23°
48 2,26" x 10° 124,45¢
72 3,54 x 10° 289,55°
96 3,43 x 10° 225,36"
120 3,50° x 10° 160,20°

Ghi chu: Chirviét (a, b, ¢, d, e) trong cung 1
cot chi sw khac biét giita cac nghiém thirc, p<0,05.

Két qua cho thdy, trong diéu kién nudi ciy
50°C, chang B. tequilensis lipase PG2 sinh truéng
rat nhanh ngay sau khi nuéi cdy, cung voi do,
lwong lipase tich lay ciing tang theo va dat cao
nhat tai thoi diém 72 gio sau lén men, dat mat do
té bao 3,5 x 10°cfu/g va hoat luc lipase 289,55 U/g.
Sau 72 gio, mat do té bao it thay déi nhung hoat
luc lipase lai suy gidm ro rét. Két qua nay cing
pht hop voi cong bo cua cua Singh va cs (2010)
[20] 1a hoat luc sé dat cao nhat sau d6 sé giam do
enzyme la san phdm so cdp va ciing tuong dong
voOi cong bo cia Bayoumi va cs (2007) [22] khi
nghién ctru anh hudng ctia thoi gian lén men dén
sinh t6ng hop lipase ctia chung B. licheniformis B-
42. Tir két qua nghién ctu trén, da lua chon thoi
gian lén men thich hop 1a 72 gio @€ thu hoach san
phdm chiung B. tequilensis lipase PG2 voi mat do
té bao va ham luong lipase cao nhat.

4. KET LUAN

Trong cac co chat khao sat, cam gao 1a thich
hop cho sinh truéng va sinh téng hop enzyme
lipase ctua chung B. tequilensis lipase PG2.

Voi thanh phan co chat 1a cam gao duoc bé
sung 2% glucose va 1%, peptone theo khoi luong,
diéu kién lén men thich hop cho sinh truéng va
sinh téng hop enzyme lipase cta ching B.
tequilensis lipase PG2 1a ti l¢ tiép giong 10%, do 4m
co chat 60%, nhiét do len men 50°C, thoi gian lén
men 72 gio¢ dé san xuat ché phdm ching B.
tequilensis lipase PG2 giau lipase. Mat do té bao
sau lén men dat 3,54 x 10° cfu/g va ham luong
lipase dat 289,55 U/g.
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RESEARCH ON PRODUCTION OF HEAT-RESISTANT LIPASE ENZYME PREPARATION FROM
Bacillus sp. STRAIN BY SOLID STATE FERMENTATION

Nguyen Van Nguyen', Le Thi Trang', Vu Thu Diem*
Vietnam Institute of Agricultural Engineering and Postharvest Technology
Abstract

The purpose of this study was to determine suitable technological parameters for the growth and
biosynthesis of heatresistant lipase enzyme from B. fequilensis lipase PG2 via solid state
fermentation (SSF). Experimental fermentation of strains was conducted usinh 6 studied factos:
(i) substrate sources: Rice bran powder, paddy bran powder and cassava starch; (ii) carbon
sources: Glucose, sucrose, starch (rice), maltose and galactose with a ratio of 2% (w/w); (iii)
nitrogen sources: NH,Cl, NH,NO,, NH,(H,PO,), meat extract, peptone and yeast extract with a
ratio of 1% (w/w); (iv) inoculation ratio: 1%, 5% and 10% and 15%(v/w); (v) the substrate moisture
content: 30%, 40%, 50%, 60% and 70%; (vi) the fermentation time: 24, 48, 72, 96 and 120 hours. The
experiments were conducted in a 500 ml triangular flask, with a substrate thickness of 2 cm, at
50°C in incubator and natural ventilation. The results showed that the substrate of rice bran
powder, 2% glucose (w/w), 1% peptone (w/w), 10% inoculum ratio (v/w), 60% substrate humidity
and 72 hours fermentation time were the most suitable for the production of heat-resistant lipase
enzyme preparation from B. fequilensis lipase PG2 strain with a cell density reached 3,54x10°
cfu/g and lipase enzyme content reached 289,55 U/g.

Keywords: B. fequilensis lipase PGZ2, heatresistant lipase, solid state fermentation with heat-
resistant Bacillus sp. strain.
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ANH HUONG CUA MOT SO YEU TO CONG NGHE TRONG
CHE BIEN DEN CHAT LUONG CHE MATCHA

Nguyén T4t Thing', L& Thu Hing', Nguyén Tién Nam?, Vi1 Thi Nhi!, Chu Lé Trang?
Viéen Co dién nong nghiép va Cong nghé sau thu hoach

2 Truong Pai hoc Dwroc Ha Noi
" Email: thangnt07 @yahoo.com.vn

TOM TAT

Anh hudng ctia mot s6 yéu t6 cong nghé trong qua trinh ché bién bot ché matcha nhu diét men
(phuong phéap hép, xdo, vi song), sy, (d0 day lop che, nhiét do sdy), toc do nghién trong quy
trinh cong nghé san xuat bot matcha tir giong cheé Trung du bap xanh da duwoc thuc hién trong
nghién ctru nay. Nguyén liéu: Bup cheé Trung du xanh 1 tém + 3 1a dwoc thu hai tai phuong Phong
Chau, tinh Pha Tho. Vuon che nguyeén liéu dugc che phti @€ gidm cuong do chiéu sang 90% bang
luoi den trong khoang thoi gian 20 ngay. Nguyén lieu c6 ham luong Polyphenol téng so
18,62%CK; Catechin téng s6 14,24%CK; Ltheanin 5,76 mg/g CK. Két qua cho thay, diét men bang
hép hoi nuoc bao hoa & 100°C, thoi gian hap 2 phut; sdy bom nhiét & nhiét do 40°C, do day lop che
sdy 30 mm cho che c6 chat luong t6t nhat, khi d6: ham luong Chlorophyl dat 73,84 mg/g CK; L-
theanin 23,56 mg/g CK; Polyphenol téng s6 18,32%CK; Catechin téng s6 12,86%CK; 1a ché c6 mau
xanh sang, kho déu. Che sau khi duoc 1am kho, duoc nghién bang c6i da véi toc do nghién 20 - 25
vong/phut cho bot matcha che Trung du xanh c6 tong ty 1é hat co kich thudéc phu hop voi kich
thudc matcha dat tir 97,9 - 98,3%. San phdm c6 mau xanh sang, huong vi thom ngay dac trung,
kich thudc hat ché matcha nho, min, dat tiéu chudn. San pham bot matcha c6 do am 4,38%; ham
lwong chat hoa tan 43,14%CK; ham leong Chlorophyll 75,14 mg/g CK; L-theanine 1a 23,1 mg/g
CK; Polyphenol téng so dat 18,22%CK; Catechin téng s6 13,93%CK, mau xanh sang. Chi tiéu vi
sinh vat: Coliforms, E. coli, S. aureus, Salmonella: KPH; téng s6 vi khuan hiéu khi 1,34x10? Cfu/g;
téng s6 bao tir nAm men, nAm moc 18 Cfu/25 g. San phdm dat yéu cau vé an toan thuc phdm theo

quy dinh ctia Bo Y té.

Tt khoéa: Ché Trung du, ché Trung du bup xanh, matcha.

1. BAT VAN BE

Cay che (Camellia sinensis (L) O. Kuntze).
[1], chtta nhiéu hoat chat thudoc nhom catechin
(EGCG, EGC, ECG...), caffein, phenolic axit,
quercetin, chlorophyll, theanine. Thanh phén sinh
hoa chu yéu trong bup ché bao gom: Nudc, tanin,
alkaloid, protein va cac axit amin, gluxit va pectin,
diép luc va sic to, tinh dau, vitamine, enzyme, chat
tro [2].

Cheé c6 nhiéu tac dung tot cho stc khoe nhu
hé tro phong chong ung thu (ung thu gan, da day,
phéi, tién liét,...); ngan ngtra bénh thoai héa than
kinh (Alzheimer, parkinson); chong lao héa va bao
vé tim mach [3, 4]. Nho nhiing phuong phap
nghién cttu hién dai, cac nha khoa hoc da ching

minh dwoc nhimg tac dung vé mat duoc ly va sinh
ly cta che chi yéu dua vao kha ning khang oxy
hoa, khang khué4n, khang nam va khéang virut ctia
nhom hop chat catechin c6 trong che, dién hinh la
epigallocatechin gallate (EGCG).

Matcha 1a bot tra xanh duoc san xuat nhiéu &
Nhat Ban va Trung Quoc. Day 1a loai thic uong
quan trong trong van hoa tra dao cia Nhat. So di
san pham matcha duoc quan tam 1a do chita mot
s6 hoat chat sinh hoc c6 loi cho sttc khde. Matcha
duoc biét dén voi kha nang khang oxi hoa va
khang viém nh¢ su c6 mat ctia epigallocatechin-
gallate (EGCG), caffeine, theanine. Ngoai ra,
matcha c6 tac dung khang ung thu, khang virus,
bao vé tim mach, bdo vé roi loan thoai hoa than
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kinh, ting cuong chiic nang nhan thuic [5]. Mau
sdc va mot so hoat chat sinh hoc cao 1a yéu t6 dé
phan biét bot matcha c6 chat luong voi san phdm
tra kKhac [5]. Ngoai gia tri dinh duong, gia tri cam
quan va mau sic cing gép phan anh hudng chat
lwong bot matcha [6]. Ngoai ra, trong qua trinh
ché bién bot matcha, cong doan diét men va cong
doan say la nhitng cong doan anh hudng truc ti€p
dén chat luong san phidm vé phuong dién cam
quan va hoat chat sinh hoc [7].

Muc dich ctia nghién ctru nay la xac dinh duoc
phuong phéap diét men, phuong phap sy, do day
16p che, nhiét do say, toc do nghién dén chat luong
bot ché matcha. Chat luong bot ché matcha duoc
ché bién voi cac thong so da lua chon tir két qua
cua nghién cttu nay ciing dwoc danh gia thong qua
cac chi tiéu hoa ly (d6 4m, ham luong Chlorophyll,
L-theanine, Polyphenol téng s0), caAm quan (mau,
mui, vi) va vi sinh. Thanh cong cta nghién ctu sé
g6p phan cai thién sinh ké cho nguoi trong ché tai
dia phuong ciing nhu doanh nghiép ché bién cac
san pham tir che.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu nghién ciru

Bup che Trung du xanh (Camellia sinensis
var. Macrophylla) (1 tom + 3 1a) duoc thu hai tai
phuong Phong Chéau, tinh Phd Tho. Vuon che
nguyén liéu duoc che pht dé gidm cuong do chiéu
sang cta anh sang mat troi toi 90% bang ludi den
trong khoang thoi gian 20 ngay. Khi dé, cay che
chi nhan duoc tir 5 - 10% anh sang mat troi dé han
ché su quang hop cta cay ché trong mot khoang
thoi gian nhat dinh [8]. Trong thoi gian nay, 14 che
tich lily nhiéu hop chat hoa hoc cé loi cho chat
luong cta ché nhu cac hop chat Polyphenol,
Caphein, Chlorophyll, dic biét la ham lwong L-
theanine ting dang ké [9]; khong lam anh hudng
dén kha nang sinh truong phat trién cta cay che

[10]).

Bup ché duoc lua chon (loai bé nhiing bup bi
sau, bénh, dap nat) va tién hanh ngay cac thi
nghiém ché bién sau khi lua chon.

2.2. Vat lieu nghién ctu

- Hoa chat: Céon 100% (VN), Chloroform
(Trung Quoéc), nuoc cat, NH,OH (Trung Qudc),

HCl (Trung Quoc); chat chuan: EC, ECG, EGC,
EGCG, axit gallic, L-theanin (Sigma-Aldrich).
Folin- Ciocalteu, methanol, ethanol, natri cacbonat,
EDTA, axit ascorbic, acetonitrile, axit axetic, axit
sunfuric, natri hydroxit, n-hexane, magie oxit, n-
heptan, 6-aminoquinolyl- N- hydroxxy-
succinimidyl carbamat, DPPH, axit (S)-(-)-6
hydroxy-2,5,7,8-tetrametyl-chroman-2-carboxylic
(btic), aceton (Trung Quoc), nudc khir ion (Viet
Nam).

- Thiét bi va dung cu: He thong co6 quay chan
khong (Buchi Rotavapor R-200, Ditc). Sac ky lop
mong, thiét bi xao diét men (Trung Qudc), thiét bi
diét men vi song (Trung Quoc), thiét bi hap hoi
nuoc bao hoa (ED2000, Dai Loan), ti say thuong
(Memmert UF160, Dtc), may sy bom nhiét (Viet
Nam), c6i d4, mdy sac ky 1éng hiéu nang cao
(Shimadzu, Kyoto, Nhat Ban). éng huat biang nhura,
qua bop cao su hut hoa chat, kéo, gang tay, khau
trang va quan 4o bao ho.

2.3. Phuong phap nghién ctru
2.3.1. Quy trinh ché bién Matcha
Matcha duoc ché bién theo quy trinh:

Lwa chon nguyén liéu — Héo nhe — Diét men
— Say — Tach gan 14 — Nghién min — Dong goi
— Bot matcha thanh phdm [11].

Bup ché Trung du xanh (1 tom 3 1a) duoc héo
nhe & diéu kién tw nhién trén nong, phén, liép voi
do day 2 - 3 cm, trong khoang thoi gian 2 - 4 gio.
Tiép theo cheé duoc diét men biang phuong phap
hap hoi nudc bao hoa, phuong phap xao va
phuong phap dung vi song. Két thuc qua trinh
diet men, dua ché vao sdy trong thiét bi say
thuong hodc sidy bom nhiét dén do 4m <5%. Sau
d6, che duoc tach cang va gan 14; nghién che
bang coi da & toc do nghién 20 - 25 vong/phut
dén kich thuoc hat bot ché xanh dang matcha <
20 pym, nhd, min, c6 mau xanh la cay tu nhién,
thom dac trung mui matcha. Pong go6i chan
khong trong bao bi thi€c, bdo quan & noi kho rao,
tranh 4nh sang mat troi chiéu truc tiép.

Trong pham vi bai bao nay, chi dé cap nghién
ctru anh hudng ctia mot s6 yéu t6 cong nghée & mot
s6 cong doan chinh nhu diét men, sdy va nghién
dén chat lwong san ph4m matcha.
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2.3.2. Phuong phap thuc nghiém

- Xdc dinh dnh huong cua phuong phap diét
men dén chat lrong bot ché matcha. Diét men
bang 3 phuong phap khdc nhau

Hap bang hoi nudc bao hoa: Hap & 100°C véi 4
muc thoi gian (1, 2, 3 va 4 phat). Xao diét men: Xao
0 4 mutc nhiét do (nhiét do trong khoi che: 60°C,
70°C, 80°C va 90°C) voi thoi gian xao la 2 phat. Diét
men bang vi song: O cong suét vi séong 1.130 W véi
4 muc thoi gian diét men 1a 1, 2, 3 va 4 phut. Khoi
lwvong mau 10 kg nguyeén liéu twoi/cong thic (3 1an
nhac lai).

- Xdc dinh dnh huong cia phuong phdp sy
dén chat lrong cua bot ché matcha

S4y bang khong khi nong (sdy doi luu), sdy
bom nhiét. Sdy & nhiét do 50°C, voi do day 1op che
20 mm. Khoéi luong mau 10 kg nguyén liéu
tuoi/cong thuc (3 1an nhic lai).

- Xdc dinh anh huong cua nhiét do sdy dén
chat lrong cia bot che matcha

Nhiéet do say 1a 20°C, 30°C, 40°C, 50°C, 60°C,
do day lop chée 20 mm. Khoi luong mau 10kg
nguyeén liéu tuoi/cong thic (3 1an nhac lai).

- Xdc dinh danh huong cua do day Iop ché say
dén chat lrong cua bot ché matcha

bo day 16p che say 1a 10 mm, 20 mm, 30 mm,
40 mm va 50 mm. Sdy & nhiet do 40°C. Khoi luong
mau 10 kg nguyén liéu tuoi/cong thic (3 1an nhic
lai).

- Xdc dinh danh huong cua toc do nghién ché
dén chat lrong cua bot ché matcha

Toc do nghién che 1a 10, 15, 20, 25 va 30
vong/phat. Nghién & nhiét do phong.

1) Ddnh gid chat luong san pham bot matcha
giong che Trung du bup xanh

Chi tiéu theo doi: Ham luong Chlorophyll
(mg/g CK), L-theanine (mg/g CK), Polyphenol
téng so6 (% CK), Catechin téng s6 (% CK). Chi tieu
cam quan va vi sinh vat.

2.3.3. Phuong phap phan tich va ky thuit su
dung

- TCVN 5613:2007, Che -
khoi luong & 103°C [12].

Xac dinh hao hut
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- TCVN 9738:2013, Ché - Chudn bi mau
nghién va xac dinh ham luong chat kho [13].

- Phan tich dinh luwong Polyphenol tong so,
Catechin téng s6 trong 14 ché Trung du bup xanh
bang phuong phap sic ky léng hiéu nang cao
(HPLC) [14].

- TCVN 13283:2021, Thuc phidm - Xac dinh
ham luong chlorophyll téng s6 bang phuong phap
quang phé [15].

- TCVN 13011:2020, Ché va san phiam che -
Xac dinh ham luwong theanin trong che va che hoa
tan dang ran st dung sic ky 16ng hiéu nang cao
[16].

- TCVN 5610:2007, Che - Xac dinh ham luong
chat chiét trong nuoc [17].

- Kiém tra hoat tinh enzym peroxidaza bing
oxymetylbenzen va H,0, 1%.

- TCVN 6846:2007, Vi sinh vat trong thuc
phdm va thtc an chan nu6i - Phuong phap phat
hién va dinh luong Escherichia coli gia dinh - Ky
thuat dém so6 c6 xac suat 1on nhat [18].

- TCVN 4884-1:2015, Vi sinh vat trong chubi
thuc phdm - Phuong phap dinh lwong vi sinh vat -
Phan 1: bém khuén lac & 30°C bang ky thuat d6
dia [19].

- TCVN 8275-2:2010, Vi sinh vat trong thuc
phiam va thitc dn chdn nuodi - Phuong phap dinh
lwrong ndm men va ndm moc - Phan 2: Ky thuat
dém khudn lac trong cac san phdm co6 hoat do
nudc nhé hon hoic bang 0,95 [20].

2.3.4. Phan tich thong ké

Két qua thi nghiém duoc phan tich ANOVA va
kiém dinh LSD (5%) dé so sanh su khac biét trung
binh gita cac nghiém thic va sy bién dong gira
cac lan lap lai trong cung nghiém thic theo thoi
gian. C4c phan tich thong ké stt dung phan mém
SPSS 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chat lwong ctia nguyén liéu giong che
Trung du bup xanh

Bup ché Trung du xanh (1 tom + 3 14) duoc
thu hai vu hé, tai phuong Phong Chau, tinh Phua
Tho. Chat luong ctia nguyén lieu bup che Trung
du xanh duoc thé hién & bang 1.
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Bang 1. Chat lugng ciia nguyén liéu giong ché Trung du bip xanh

TT Tén chi tiéu Don vi tinh Ham luong
A Cam quan
1 Mau sic la che Xanh tu nhién
2 Huong thom Thom tu nhién
3 Hinh thuc 1tom 314
B Ly hoa
1 Chat hoa tan %CK 44,25
2 Chlorophyl mg/g CK 34,22
3 Polyphenol téng s6 %CK 18,62
4 Catechin téng so %CK 14,24
5 L-theanin mg/g CK 5,76

Chat luong cta nguyén lieu giong ché Trung
du bup xanh 1 tom 3 14 nhu sau: Mau sic 14 che
xanh ty nhién, huong thom ty nhién, ham lwong
chat hoa tan 44,25%CK; Chlorophyl 34,22 mg/gCK;
Polyphenol téng s6 18,62%CK; Catechin tong s
14,24%CK; L-theanin 5,78 mg/g CK.

Theo Giang Trung Khoa va cs (2013), ham
luong chat hoa tan trong nguyén liéu giong che
Trung du 1 tom 3 14 dat 45,17%CK; polyphenol tong
s6 dat 21,73%CK; catechin téng so dat 15,93%CK.
Két qua cta nghién ctu ciing phit hop voi két qua
nghién ctu cua Pang Thi Thanh Quyén (2015)

[10] khi nghién ctu ché bién ché matcha tir 02
giong ché Phuc Van Tien va Kim Tuyén cho két
qua Chlorophyl 34,95 mg/g CK va L-theanin 5,87
mg/g CK.

3.2. Anh hudng ctia diét men bing phuong
phap hdp hoi nuéc bao hoa dén chat lwong che
matcha

Sau khi héo so bg, ché duoc cho vao néi hap
dé hap diét men. Xac dinh hoat tinh men
Peroxidaza va chi tiéu cam quan (vi, mau sic cta
la ché). Két qua thi nghiém thu duoc & bang 2.

Béng 2. Anh hudng ctia diét men béng hap hoi nuéc bao hoa dén chét lugng che matcha

Thoi gian hap (phut)

Tén chi tiéu
1 2 3 4
Ty 1é men Peroxidaza
‘ , 93° 98 99* 100*
bi tic ché (%)
Hoat tinh men ) , , . , . ,
Con hoat tinh Mat hoat tinh Mat hoat tinh Mat hoat tinh
Peroxidaza
Huwong thom Hang ngai Hoi hang Hoi hang Hang yéu
Mau sic 1a che Xanh Xanh Hoi vang Vang
Diét men chua Diét men téi " , Diét men qua
L, C.o . . , Diét men qua T
T toi muc, mui ctia | muc, khong co AT muec, 14 ché mau
Nhan xét 1a che . 1, . . .2 | muc,lache mau . A
che con ngai, la | muingai, la che R vang, la bi mém
o . hoi vang. i
che mau xanh. mau xanh. nhin.

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khdc nhau (o

<005
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Két qua bang 2 cho thay, thoi gian diét men 1
phut, ché diét men chua triét d€, mui cta cheé con
hang ngai. Khi diét men & thoi gian 3 phut va 4
phut, che bi diét men qua mac. Mac du hoat tinh
men khong con nhung mau sac 14 ché bi vang.
Nguyén nhan la duéi tic dung cta nhiét do cao,
mau xanh Chlorophyll bi mat di do Protein bi dong
tu lam cho lien két Chlorophyll va Protein tham
gia vao phan ung tao ra Pheophytin, ma
pheophytin c6 mau vang. Khi diét men & 2 phut
cho két qua hoat tinh men mat hoan toan va che
khong c6 mui ngai, 14 ché mau xanh. Két qua cua
nghién ctru ciing phu hop véi két qua nghién ctu
cuia Pang Thi Thanh Quyén (2015) [10] Kkhi

nghién ctu ché bién cheé matcha tir 02 giong che
Phuc Van Tién va Kim Tuyén cho két qua thoi gian
hap diét men 2 phut 1a phu hop vi hoat tinh men
mat hoa toan va cheé khong c6 mui ngai. Nhu vay,
diét men bang phuong phap hip nuéc bao hoa &
100°C va thoi gian 2 phut 1a thich hop dé st dung
cho cac thi nghiém tiép theo.

3.3. Anh hudng ctia diét men bing phuong
phap xao dén chat heong che matcha

Sau khi héo so bo, che duoc xao dé diét men.
Xac dinh hoat tinh men Peroxidaza va chi tiéu cam
quan (huong thom, mau sic cta la che). Két qua
thi nghiém thu duoc & bang 3.

Béng 3. Anh huéng ciia diét men bing phuong phap xao dén chat lugng ché matcha

Nhiét do xao (°C)

Tén chi tiéu

60 70 80 90
Ty 1é men Peroxidaza q . b .
bi tre ché (%) 63 87 93 99
Hoat tinh men ) ) . ) . )
Con hoat tinh Con hoat tinh Mat hoat tinh Mat hoat tinh
Peroxidaza
Huwong thom Hang ngai Hoi hang Thom dac trung Thom nhe
Mau sic 14 che Xanh Xanh hoi den Xanh 14 cay Xanh dam

Diét men chua
téi mirc, mui clia
che hang ngéi, 1a

che mau xanh

hoi tuoi.

Nhan xét 1a che

Diét men chua
téi murc, mui ciia
cheé ngai, 14 che
mau xanh hoi
twoi.

Diét men téi muc,
14 ché mau xanh
hoi den, cuong
mém déo, mui
thom dac trung.

Diét men qua mutc,
14 ché hoi kho mau
xanh bi den, cuong
mém déo, mui
thom nhe.

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khdc nhau (o

<005

Két qua nghién cttu & bang 3 cho thay: Voi
nhiét do xao diet men 1la 60°C va 70°C trong khoi
che, chat luong cheé diét men chua dat yéu cau,
men Peroxidaza van con hoat tinh, mau sic 1a
ché xanh hoi tuoi, mui che hang ngai. Khi nhiét
d0 xao tang lén 80°C trong khoi che, lac nay che
bi diét men hoan toan, mau sac 1a ché xanh hoi
den, 14 va cuong ché mém déo, mui thom dic
trung ro cua che diét men, dam bao gitx duoc cac
tinh chat dac trung vé cam quan cho san pham
sau nady. Tuy nhién, néu tang nhiét do xao diét
men lén 90°C, & nhiét do nay che bi diét men qua
mutc nén anh huong dén chat luong caa che bi

diet men, huong thom gidm dan. Két qua cua
nghién cttu ciing pht hop voi két qua nghién ctru
cia Pang Thi Thanh Quyén (2015) [10] khi
nghién ctu diét men bang phuwong phap xao &
nhiét @6 80°C trén ché Phuc Van Tién va Kim
Tuyeén cho két qua cheé duoc diét men téi mtec,
hoat tinh men mat hoan toan, ché sau diét men
cho chat luong tot nhat vé huong thom va mau
sic; dong thoi thuan loi cho cac cong doan ché
bién ché matcha tiép theo. Do vay, diét men
bang phuong phap xao & nhiét do 80°C, thoi gian
xao 2 phut 1a phu hop cho cac cong doan ché
bién ché matcha ti€p theo.
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3.4. Anh huéng ctia diét men bing phuong
phap vi song dén chat luong ché matcha

Thoi gian diét men bang vi song 1a 2, 3, 4 phut,
cong suat vi song 1.130 W. Xac dinh Hoat tinh men

Peroxidaza va chi tiéu cam quan (huong thom,
mau sac 14 che). Két qua thi nghiém thu duoc &
bang 4.

Béng 4. Anh hudng ctia thoi gian diét men bing vi séng dén chat lwgng ché matcha

. Thoi gian diét men (phut
Tén chi tiéu
2 3 4
Ty 1é men Peroxidaza
o ) 88> 98° 99°
bi ttc ché (%)
Hoat tinh men ) , ) . )
Con hoat tinh Mat hoat tinh Mat hoat tinh
Peroxidaza
Huong thom Hoi hang ngai Thom dac trung Thom nhe
Mau sac 1a che Xanh t6i mau Xanh Xanh hoi den
Diét men chua t6i Diét men chin déu, Diét men qua mtc,
Nhan xét 1a che muc, mui hang ngai, | muithom dac trung, | mui thom nhe, 1a che
la ché xanh t6i mau. 14 ché mau xanh. mau xanh hoi den.

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khédc nhau (o <

0.05)

Bang 4 cho thdy, khi thoi gian diét men bang
vi song 1a 2 phut, chat luong ché diét men chua tot,
hoat tinh men van con, mau sac 14 ché xanh toi
mau, mui hang ngai. Khi tang thoi gian diét men vi
song la 3 phut thi hoat tinh men pe-roxidaza khong
con nita, 14 che chin déu, mau xanh va dac biét co
mui thom dac trung ctia che diét men. Kéo dai thoi
gian 1én 4 phut, che bi diét men qua mirc, mac du
van c6 mui thom dac trung nhung mau sic 14 che
chuyén tir xanh sang xanh hoi den, khong thich
hop cho san phdm bot ché xanh dang matcha. Két
qua ctia nghién ctru cting phu hop voi két qua
nghién ctu ctia Pang Thi Thanh Quyén (2015)
[10] khi nghién ctru diét men bang vi séng & thoi
gian 3 phut trén che Phuc Van Tién va Kim Tuyén

cho két qua ché duoc diét men toi muc, hoat tinh
men mat hoan toan, mau sic 1a ché xanh phu hop
vOi san phdm bot ché xanh dang matcha. Do vay,
diét men bang vi séng véi thoi gian 3 phut 1a phu
hop cho cac cong doan ché bién ché matcha tiép
theo.

3.5. Anh hudng ctia mot sé phuong phép diet
men dén chit lugng ché matcha

Tién hanh so sanh hiéu qua cta 3 phuong
phap diét men & diéu kién nhu sau: Hap hoi nuéc
bao hoa (nhiet do hap 100°C, thoi gian hap 2 phut);
Xao (nhiét do xao 80°C; thoi gian xao 2 phuat); Vi
song (cong suat vi song 1.130 W, thoi gian vi song
3 phut). Két qua thi nghiém thu duoc & bang 5.

Béng 5. Anh hudng clia cic phuong phéap diét men khac nhau dén chét lugng ché matcha

. Phuong phap diét men
TT Tén chi tiéu )
Xao Vi song Hap
1 Ty 1é ttc ché Peroxidaza (%) 95P 98? 99°
2 Ham luong chat hoa tan (%) 44,49 44,27 48,31%
3 Chlorophyl (mg/g CK) 72.4° 74,5° 81,72
4 Polyphenol téng so (%CK) 19,83° 20,52 21,21%
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5 Catechin tong s6 (%CK) 14,47° 15,18® 15,90?
6 L-theanin (mg/g CK) 23,91° 25,12P 25,31%
7 Hoat tinh men Peroxidaza Mat hoat tinh | Mathoattinh | Mat hoat tinh

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khdc nhau (o <

0.05)

Bang 5 cho thay, doi voi ca 3 phuong phap
diét men, ché duoc diét men hoan toan, men
peroxidaza bi mat hoan toan hoat tinh. Tuy nhién,
két qua diét men bang phuong phap hap hoi nuéc
bao hoa (& 100°C) cho ham luong L-theanine va
Chlorophyll trong che la cao hon. Ham lwong L-
theanine ctia phuong phap xao, vi séong va hép lan
lwot 1a 23,91 mg/g CK; 25,12 mg/g CK va 25,31
mg/g CK. Ham luong Chlorophyll 1an luot 1a 72,4
mg/g CK; 74,5 mg/g CK va 81,7 mg/g CK. Do
vay, diét men bang phuong phap hip hoi nudc
bao hoa cho chat luong san phdm cao hon. Két
qua nghién cttu cting pht hop véi két qua nghién
ctru ctia Nguyén Van Toan va cs (2023) [21] khi
nghién ctru anh huéng ctia diét men bang cong
nghé hap hoi nuéc bao hoa dén mot s6 thanh

phan hoa hoc cta ché xanh giong PH8 va LCT1
nhu chat hoa tan, duong, tanin. Mau sic, huong vi
va hinh dang cheé sau khi diét men hau nhu
khong thay déi. Nhu vay, diét men bang hap hoi
nudc bao hoa & 100°C, thoi gian hap 2 phut 1a phu
hop cho cac cong doan ché bién ché matcha tiép
theo.

3.6. Két qua khao sat anh huéng ciia phuong
phap sdy dén chat lueong cta bot ché matcha

Thuc nghiém anh huéng ctia phuong phéap siy
dén chat luong ctia bot ché matcha. Bo tri thi
nghiém gém 2 cong thic: Sdy bang khong khi
nong (say thuong) va sidy bom nhiét. Say ¢ nhiét
do 50°C, thoi gian sdy 180 phut, do day 16p che 20
mm. Két qua duoc trinh bay tai bang 6.

Béng 6. Anh hudng ctia phuong phép sdy dén chit luong ciia ché matcha

TT Tén chi tiéu Phuong php siy
Say thuong Say bom nhiét

1 Chlorophyl (mg/g CK) 69,34 72,63

2 | Polyphenol téng so (%CK) 17,52P 18,19°

3 Catechin téng s6 (%CK) 12,02 12,68°

4 L-theanin (mg/g CK) 20,40P 23,10°

5 Do 4m ctia san pham (%) 4.4 42

T La ché c6 mau xanh, La che c6 mau xanh sang,

6 Nhan xet ld che khé déu khé déu

Ghi chu: Trong cung mot cot, cdc gid tri cé cung it nhat mot chir giong nhau thi khong khac nhau (o

<005

Béang 6 cho thdy, khi sidy bang phuong phap
sdy bom nhiet ham luwong Ltheanine va
Chlorophyll déu cao hon, 14 ché kho va c6 mau
xanh sang so voi mau sdy biang phuong phap sy
thuong. Ham lwong Chlorophyll va L-theanine &
mau cheé siy thuong la 69,34 mg/g CK va 20,40
mg/g CK; & mau say bom nhiét 1a 72,63 mg/g CK
va 23,10 mg/g CK. biéu nay cho thady ham luong
Chlorophyll va I-theanine trong mau ché cua

phuong phap sdy thuong c6 thoi gian sdy lau bi ton
that nhiéu hon so v6i mau che khi sdy bom nhiét.
Két qua ctia nghién ctru cting phu hop voi két qua
nghién cttu ctia Pang Thi Thanh Quyén (2015)
[10] khi nghién cttu say ché Phuc Van Tién va Kim
Tuyén bang phuong phap sdy bom nhiét cho két
qua bao dam duwoc ham luwong Chlorophyll, L-
theanine va gitt duoc mau sic xanh sang cua la
che. Nhu vay, phuong phap sdy bom nhiét duoc
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Bo tri thi nghiém sdy ¢ nhiét do 30°C (thoi
gian say 240 phut), 40°C (thoi gian say 210 phut)
va 50°C (thoi gian say 180 phut), do day 16p che 20
mm. Két qua duoc trinh bay tai bang 7.

lia chon @€ nghién ctru tiép theo trong cong nghé
ché bién ché matcha.

3.7. Két qua khao sat anh huong ctia nhiét do
say dén chat luong ctia bot che matcha

Béng 7. Anh hudng ctia nhiét 6 sdy dén chat lugng ctia ché matcha

. y i Nhiét do sy (°C)
TT Tén chi tiéu 30 40 =0

1 Chlorophyl (mg/g CK) 72,92° 73,86" 72,63*

2 Polyphenol téng s6 (%CK) 18,322 18,36% 18,107

3 Catechin téng s6 (%CK) 12,542 12,812 12,68?

4 L-theanin (mg/g CK) 23,46" 23,62° 23,107

5 Do 4m ctia san pham (%) 43 43 4,2

6 Nhan xét 14 che Lachecomau | Lacheé co mauxanh | Lache c6o mau xanh
' xanh, kho déu. sang, kho déu. sang, kho déu

Ghi chi: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khdc nhau (o <

0.05)

Béang 7 cho thiy, mau ché siy & nhiet do 30°C
c6 ham luwong Chlorophyll va Ltheanine thap nhat
tuong ung la 72,92 mg/g CK va 23,46 mg/g CK.
Voi khoang thoi gian sdy qua dai 1a nguyén nhan
chinh lam cho ham Iwong Chlorophyll va L-
theanine giam, dong thoi day ciing 12 nguyén nhan
dan dén mau xanh cta la ché khong sang. Mau
che¢ siay ¢ nhiét do 40°C cho ham luong
Chlorophyll va L-theanine cao nhat tuong tmg la:
33,86 mg/g CK va 23,62 mg/g CK. Khi nhiét do
say tang léen 50°C mac du thoi gian sdy ngan hon
nhung 14 ché bat dau bi anh hudng béi nhiét do
nén dan dén ham luong Chlorophyll va Ltheanine
gidm so v6i mau say & nhiét do 40°C. Két qua

nghién ctru ciing phu hop voi két qua nghién ctru
cua Pang Thi Thanh Quyén (2015) khi nghién ctru
anh huong cua nhiét do say dén chat luong ctia hai
giong ché Phuc Van Tién va Kim Tuyén, doi voi
mau che siy ¢ nhiét do 40°C déu cho ham luong
Chlorophyll va L-theanine ctia 2 giéng ché cao
nhat tuong tng la: 23,82 mg/g CK va 75,56 mg/g
CK @doi voi giong che Phuc Van Tién; 24,87 mg/g
CK va 76,75 mg/g CK doi voi giong ché Kim
Tuyén [10]. Nhu vay, say ché & nhiét do 40°C duoc
lra chon dé nghién ctru ti€p theo trong cong nghe
ché bién ché matcha.

3.8. Két qua khao sat anh hudng cta d6 diy
16p ché dén chat luong cia bot ché matcha

Béng 8. Anh hudng ctia do day 16p che sdy dén chét luong ciia ché matcha

e ein Do day 16p ché (mm)
TT Tén chi tiéu 10 2 30 10
1 Chlorophyl (mg/g CK) 73,82* 73,86 73,84* 71,66
2 Polyphenol téng s6 (%CK) 18,30* 18,36* 18,32? 17,20
3 Catechin téng s6 (%CK) 12,90* 12,88* 12,86* 11,78°
4 L-theanin (mg/g CK) 23,48 23,62° 23,56 21,42
5 Do 4m ctia san phdm (%) 3,8 43 4.5 5,4
La ché c6 mau Lachecomau | Laché comau | Lacheco
6 Nhan xét 1a che <anh. khé déu xanh sang, kho xanh sang, mau xanh,
’ ' déu. kho déu. che kho.

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir giong nhau thi khong khdc nhau (o

<005
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Bo tri thi nghiém véi do day 16p che sy la 10
mm, 20 mm, 30 mm va 40 mm, say ¢ nhiét do 40°C,
thoi gian say 210 phut. Két qua duoc trinh bay tai
bang 8.

Két qua bang 8 cho thay: Do day 16p che khi
say tir 10 - 30 mm, 14 ché kho déu va c6 mau xanh
sang, so voi nhitng mau che duoc sdy & do day 40
mm mac du 14 ché kho, nhung mau sac 14 ché chi
la mau xanh khong sang. Diéu nay 1a do, voi do
day 16p ché 40 mm, do day qua 16n nén lam giam
kha nang thoat 4m cua khoi che, tir d6 dan téi qua
trinh ty oxy hoa dién ra va kéo dai thoi gian say
lam giam gia tri cAm quan cta che. Tuy nhién, voi
do day 16p che khi sdy tir 10 - 20 mm, ndng suat
thap, hiéu qua kinh té khong cao. Vi vay, lua chon

do day 16p che sdy 1a 30 mm 1a thich hop. Két qua
ctia nghién cttu ciing phu hop véi két qua nghién
ciu cua Pang Thi Thanh Quyén (2015) [10] khi
nghién cttu anh hudng ctia do day 16p che sdy dén
chat luong cta cheé matcha da Iua chon do day lop
che say 1a 30 mm doi voi ché Phuc Van Tién va
Kim Tuyeén la phu hop. Nhu vay, do day 16p che
say 1a 30 mm duoc lua chon dé nghién ctu tiép
theo trong cong nghé ché bién ché matcha.

3.9. Két qua khao sat anh huéng ctia toc do
nghién dén chat luong ctia bot ché matcha

Bo tri thi nghiém v6i toc do nghién 1a 10, 15,

20, 25 va 30 vong/phut, nghién & nhiét do phong.
Két qua duoc trinh bay tai bang 9.

Béng 9. Anh hudng ctia téc d6 nghidn dén ning sust va kich thuée hat bot che matcha

o7 Téc d6 nghién Ning sudt Ty 1é kich thudc hat (%)
(vong/phut) (g/gi0) 5-10ym | 10-15pm | 15-20pm | >20 pm
1 10 30,5 47,6 49,9 2,0 0,5
2 15 33 38,8 56,0 4,1 1,1
3 20 35 34,7 58,0 5,6 1,7
4 25 41,5 31,0 60,9 6,0 2,1
5 30 41,5 19,2 64,5 10,7 5,6

Bang 9 cho thay, ¢ toc @0 nghién nho nhat
10 vong/phut cho ty 1é kich thudc hat tir 5 - 10
pm 1a cao nhat dat 47,6%, ty le kich thuéc hat >
20 um la nho nhat dat 0,5%. O téc do nghién lon
nhat 30 vong/phut cho ty 1é kich thudc hat tir 5 -
10 um 1a thap nhat dat 19,2%, ty 1é kich thuéoc hat
> 20 pym la cao nhat dat 5,6%. Voi toc do nghién
trung binh 20 - 25 vong/phut cho ty 1é kich
thudc hat tir 5 - 10 pm dat 31,0 - 34,7%, ty 1é kich
thuéc hat > 20 pm ctang chi dat dat 1,7 - 2,1%;
téng ty lé hat co kich thuéc phu hop véi kich
thudc matcha van dat tir 97,9 - 98,3%. Khi toc do
nghién tang, niang suit nghién ciing tang. Khi
toc do nghién tang tir 20 - 25 vong/phut thi ning
suat nghién dat tir 35 - 41,5 g/gio. Nhung khi toc
do nghién 1a 30 vong/phut thi nang suat cing
chi dat duwoc 41,5 g/giod khong tang so voi 25
vong/phut. Ngoai ra, toc do nghién cham con

lam giam luc ma sat tir d6 lam giam lwong nhiét
sinh ra trong khéi che giap cho bot ché matcha
c6 mau xanh sang cung vdi huong vi ngon ngay
dac trung ctia san phdm. Két qua ctia nghién ctru
cting phu hop véi két qua nghién ctru ctia Dang
Thi Thanh Quyén (2015) [10] khi nghién cttu
anh huong cua toc do nghién dén chat luong cta
cheé matcha da lya chon toc do nghién 10 - 25
vong/phut 1a phu hop cho kich thuéc hat che
matcha nhd, min, dat tiéu chuan. Nhu vay, toc do
nghién 20 - 25 vong/phut, nang suat dat 35 - 41,5
g/gio 1a phu hop cho ché bién ché matcha.

3.10. Panh gi4 chat luong san phim bot
matcha ché Trung du bip xanh

Chat luong ctia san phdm bot matcha che
Trung du bup xanh duoc danh gia thong qua phan
tich cac chi tiéu hoa ly va vi sinh vat. Két qua duoc
thé hién & bang 10.
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Bang 10. Mot s6 chi tiéu chat leong ciia san phim bot matcha

TT Tén chi tiéu Ham luong Phuong phap thir
A Chi tiéu hoa ly
1 Do am (%) 4,38 TCVN 5613:2007 [12]
2 Chlorophyll (mg/g CK) 75,14 TCVN 13283:2021 [15]
3 L-theanine (mg/g CK) 23,1 TCVN 13011:2020 [16]
4 Polyphenol téng s6 (% CK) 18,22 TCVN 97451 [22]
5 Catechin téng so6 (% CK) 13,93 TCVN 9745-2:2013 [23]
6 Chat hoa tan (% CK) 43,14 TCVN 5610:2007 [17]
7 Kich thuéc hat che (um) <20
B Chi tiéu vi sinh vat
1 Coliforms KPH TCVN 6846:2007 [18]
2 E. coli KPH TCVN 6846:2007 [18]
3 S. aureus KPH TCVN 6846:2007 [18]
4 Salmonella KPH TCVN 6846:2007 [18]
5 | Tong s6 vi khuan hiéu khi (Cfu/g) 1,34x10° TCVN 4884-1:2015 [19]
6 | Longsobao (ffﬁi‘;rggen’ nam moc 18 TCVN 8275-2:2010 [20]

San phdm bot matcha c6 do6 4m thap 4,38%, mau
xanh sang. Ham luong Chlorophyll 1a 75,14 mg/g
CK, Lrtheanine la 23,1 mg/g CK. Nhu vay, ham
luong Chlorophyll trong bot matcha la kha cao.
Ham luong Polyphenol téng s6 dat 18,22% (theo quy
dinh tai TCVN 9740:2013 [24], ham luwong
polyphenol t6i thiéu doi voi bot matcha 1a 8%).

Két qua phan tich vi sinh vat cho thay, cac chi
tiéu vi sinh vat déu dat tiéu chuin an toan thuc
pham theo quy dinh cia B¢ Y té€ [25]. Chi tieu vi

sinh vat: Coliforms, E. coli, S. aureus, Salmonella:

KPH; téng so vi khudn hiéu khi 1,34x10? Cfu/g;
téng so6 bao tr nAm men, ndm moc 18 Cfu/25 g.
Nhu vay, san phdm dat yéu cau vé mat an toan
thuc phdm.

4. KET LUAN

Nghién ctu da khao sat cong doan xit ly diét
men biang hap hoi nudc bao hoa & 100°C, thoi gian
hap 2 phut; sdy bom nhiét & nhiét do 40°C, do day
16p ché sdy 1a 30 mm. Che sau khi lam kho, duoc
nghién bang c6i da voi toc do nghién 20 - 25
vong/phut cho bot matcha cheé Trung du xanh co

téng ty 1é hat co kich thudc phu hop véi kich thudc
matcha dat tir 97,9 - 98,3%. San phdm c6 mau xanh
sang, huong vi thom ngiy dac trung, kich thudc
hat ché matcha nhd, min, dat tieu chudn. San
phiam bot matcha ché Trung du c6 do 4m 4,38%;
ham luong chat hoa tan 43,14%CK; ham luong
Chlorophyll 75,14 mg/g CK; L-theanine la 23,1
mg/g CK; Polyphenol téng so dat 18,22%CK;
Catechin tong s6 13,93%CK, mau xanh sang. Chi
tieu vi sinh vat: Coliforms, E. coli S. aureus,
Salmonella: KPH; tong s6 vi khuidn hi€u khi
1,34x10* Cfu/g; tong s6 bao tit nAm men, nAm moc
18 Cfu/25 g. San phidm dat yéu ciu vé mat an toan
thuc pham.
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IMPACT OF SOME TECHNOLOGICAL FACTORS IN PROCESSING
ON THE QUALITY OF MATCHA TEA
Nguyen Tat Thang', Le Thu Hang!, Nguyen Tien Nam', Vu Thi Nhi!, Chu Le Trang 2
! Institute of Agricultural Engineering and Post-Harvest Technology
?Hanoi University of pharmacy
Abstract
The influence of some technological factors in the process of processing matcha tea powder such
as yeast destruction (steaming, stir-frying, microwave), drying (tea layer thickness, drying
temperature), grinding speed in the technological process of producing matcha powder from the
green bud Trung du tea variety was carried out in this study. Raw materials: 1 bud + 3 leaf green
Trung du tea buds were harvested in Phong Chau ward, Phu Tho province. The raw tea garden
was covered to reduce the light intensity by 90% with black net for a period of 20 days. The raw
materials had a total Polyphenol content of 18.62%CK; total Catechin of 14.24%CK; L-theanine of
5.76 mg/g CK. The results showed that killing yeast by steaming saturated water at 100°C,
steaming time 2 minutes; drying with heat pump at 40°C, drying tea layer thickness 30 mm gave
tea with the best quality, then: Chlorophyll content reached 73.84 mg/gCK; L-theanin 23.56 mg/g
CK; total Polyphenol 18.32%CK; Total Catechin 12.86%CK; tea leaves were bright green, dried
evenly. After being dried, the tea was ground with a stone mortar at a grinding speed of 20 - 25
rpm for green Trung du tea matcha powder with a total particle ratio of size suitable for matcha
size reaching from 97.9 - 98.3%. The product has a bright green color, characteristic rich aroma,
small, smooth matcha tea particle size, meeting the standards. Matcha powder product has
moisture content of 4.38%, soluble matter content of 43.14%CK; Chlorophyll content of 75.14
mg/g CK; L-theanine is 23.1 mg/g CK; total Polyphenol reaches 18.22%CK; total Catechin
13.93%CK, bright green color. Microbiological indicators: Coliforms, E. coli S. aureus,
Salmonella. KPH; total aerobic bacteria 1.34 x 102 Cfu/g; total yeast and mold spores 18 Cfu/25
g. The product meets food safety requirements according to regulations of the Ministry of Health.
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TOM TAT

Trong nghién ctru ndy, cong nghé san xuat cao chiét giau cac hoat chat sinh hoc gém:
Polysaccharides, cordycepin va adenosin tir nAm DPong trung ha thao da duwoc khao sat va xay
dung & quy mo phong thi nghiém, bang phuong phép thiy phan cta té hop 2 enzyme két hop voi
st ho tro cta siéu am. Két qua da chi ra cac diéu kién chiét xuat thich hop bao gdm: Nam duoc
nghién nho voi kich thuoc trung binh 1 mm, ty 1é nguyén lieu ndm/dung méi 1a 1/25. Tién hanh
chiét xuat voi 2 loai enzyme lan luot 1a celluclast 1,5% va alcalase 0,75%, trong 105 phut & 50°C,
bao gdom ca thoi gian siéu am & cuong do 600 W trong 20 phut cho méi loai enzyme. Thu héi cao
chiét bang phuong phap co chan khong dich chiét & nhiét do co dac 60°C, trong 170 phut, ap suit
dat 800 mbar, dén khi ham luong chat kho hoa tan dat khoang 11,5°Brix. Tao san phdm cao chiét
dang bot bang phuong phéap sdy thiang hoa dich co dac. Nguyen lieu duoc cip dong & nhiét do -
30°C trong 6 gio, say thiang hoa voi ap suat 30 - 60 Pa, nhiét do gian ngung -60°C. Cao kho duoc
nghién bot min, san phdm cé dang bot, toi, x6p, mau nau, mui thom dac trung ctia ndm Dong
trung ha thao, c6 do 4m 4,2%, phtt hop véi yéu cau chat luong ctia bot cao kho trong Duoc dién
Viet Nam V (< 5%); ham luong polysaccharides, codycepin va adenosine dat lan luot dat 3.498
mg/100 g, 179 mg/100 g, 81 mg/100 g. Bot cao kho thu duwoc 1a tiém nang cho ché bién cac dang
thuc phdm chtic nang, bao ché vién nang thuc pham bao veé stic khoé tir nAm Pong trung ha thao.

Tt khéa: Nam Pong trung ha thio, polysaccharides, cordycepin, adenosin, siéu am, enzyme
Celluclast® 1,51, enzyme Alcalase® 2,4L FG .

1. DAT VAN BE
N4am Pong trung ha thao la duoc lieu quy

Trén thé gidi, cac hoat chat nay thuong duoc chiét
bang nudc néng, enzyme, dung moi hoa hoc, vi

duoc stt dung rong rai trén thé gioi, do chuia cac
hop chat c6 hoat tinh sinh hoc quy nhu
cordycepin, adenosine va polysaccharides, co vai
tro ting cuong mién dich, ngan ngtra va phong
chong ung thu, gidam cholesterol, diéu hoa tim
mach va tuan hoan nao, ha huyét ap, ting cuong
sinh 1y, ho tro diéu tri vo sinh, hiém muon... [1].

séng hoac song siéu am.... Tuy nhién, phuong
phap dung enzyme két hop sieu am (UAEE) da
duoc cong bo 1a gitp nang cao hiéu qua va rat
ngan thoi gian chiét xuat [2]. Tai Viet Nam, mot so
nghién cttu chiét xuat nim nay da duoc cong bo
gom: (+). Stt dung dung moi hoa hoc - con 50% dé
chiét xuat cordycepin va adenosin [3]; (+). S
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dung nudc nong 1a co hieu qua hon cho chiét xuat
nam, sau do dén cac dung moi methanol, ethanol
va aceton, theo thit tw gidam dan [4]; (+). St dung
enzyme thity phan axit cho chiét xuit nim con lan
trong gia thé nuoi trong [5]; (+). St dung enzyme
alcalase va sieu am cho chiét xuat da cho ché
phdm c6 ham luong adenosin dat cao nhat, cao
hon so voi phuong phap chi sit dung nudc néng,
siéu am va enzyme lan luot 1a 6,8 1an, 1,6 1an va 1,3
lan [6]. Tuy nhién, tai Viet Nam, nghién ctu st
dung t6 hop cac enzyme, thay vi chi st dung
enzyme don 1é, két hop voi siéu am, cho nang cao
hiéu qua chiét xuat dong thoi 3 loai hoat chat quy
tt ndm nay gom: Cordycepin, adenosin va
polysaccharides, tiép theo 1a cong nghé thu héi tao
ché phdm bot cao kho ciing chua duoc cong bo.

Nghién ctru nay sé khao sat stt dung t6 hop 2
enzyme két hop voi siéu am cho nang cao hiéu qua
chiét xuat 3 loai hoat chat cordycepin, adenosin va
polysaccharides, thu hoi va tao ché phdm bot cao
kho & quy mo6 phong thi nghiém. Huéng nghién
ctru ndy sé gop phan ung dung enzyme sinh hoc
than thién voi moi truong cho nang cao hiéu qua
ché bién tinh, ché bién sau thuc pham chitc nang
c6 gia tri gia ting cao tir nAm Pong trung ha thao,
g6p phan ho tro phong chong bénh tat va nang cao
stc khoe cong dong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctu

bong trung ha thao qua thé nuoi trong tai Viét
Nam, c6 mau vang sang dac trung, do 4m < 13%;
ham lugng cordycepin > 70 mg/100 g; adenosine >
30 mg/100 g; polysaccharides > 1,3 g/100 g va
dat chi tiéu an toan vé sinh thuc phdm [7, 8].

2.2. Hoa chat

Ché phiam enzyme Celluclast® 1,5L c6 hoat
tinh cellulases, enzyme Alcalase® 2,4 L FG co
hoat tinh protease (ca 2 enzyme déu thuoc hang
Novozymes, DPan Mach). Cordycepin chuén,
adenosine chuén: Sigma, My. Cac hoa chat khac
dat muc do phan tich.

2.3. Thiét bi

He thong HPLC - Waters Alliance €2695 voi
detector PDA budc song 260, cot phan tich

Xbridge C18 (250 x 4,6 mm, 5 cm). Thiét bi co dic
chan khong (DLAB - My). May say thang hoa. Cac
thié€t bi phuc vu nudi cdy va phan tich mau trong
phong thi nghiém. Heé thong thiét bi siéu am UTS-
SB. Khuc xa ké cam tay PAL-1. M4y do quang phé
(UV-VIS, Trung Qudc) ...

2.4. Phuong phap nghién ctru

2.4.1. Nghién cuu lira chon pH, nhiét do va
thoi gian thich hop cua enzyme cho chiét xuat
cordycepin, adenosin va polysaccharides tir ndm
Pong trung ha thao

- Lura chon pH: Lay 2,5 g bot Dong trung ha
thao (kich thudc trung binh 1 mm) cho vao ting
binh day tron riéng biét, da c6 62,5 ml dung dich
dem phosphat citrat c6 pH lan luot 1a 5, 6, 7, 8. B
sung vao tirng binh 1,5% enzyme celluclast, chiét &
50°C trong 120 phut, bat hoat enzyme & 80°C
trong 2 phuat, ti€p tuc chiét voi enzyme alcalase
0,75% nhu da tién hanh voi celluclast. Loc qua gidy
loc, dich loc dugc co6 quay chan khong va siy toi
khoi luong khong déi & 40°C. Cao kho sau do duoc
hoa vao 10 ml nuwdc cho dinh luong cordycepin,
adenosin va polysaccharides. Thi nghiém duoc lap
lai ba 1an va két qua duoc tinh trung binh.

- Lura chon nhiét do: Tién hanh chudn bi mau
thi nghiém cho tién hanh chiét xuat voi 2 loai
enzyme da néu ¢ trén & cac muc nhiet do chiét
xuat 40°C, 45°C, 50°C, 55°C va 60°C.

- Lua chon thoi gian chiét xuat. Tién hanh
chuén bi mau thi nghiém cho chiét xuat véi 2 loai
enzyme néu trén & cac muc nhiét do va pH da
chon duoc ¢ thi nghiém trudc do, tién hanh chiét
xuat & cac khoang thoi gian 60, 90, 105, 120, 135 va
150 phut.

2.4.2. Nghién cuu Ira chon cuong do va thoi
gian siéu 4m cho chiét xuat cordycepin, adenosin
va polysaccharides tir ndm Pong trung ha thio
bang phurong phdp enzyme két hop siéu am

- Lura chon cuong do siéu anm: Chudn bi mau
nhu ¢ thi nghiém 2.4.1, b6 sung 1,5% celluclast sau
d6 tién hanh siéu am & cac muac cuong do khac
nhau 360 W, 480 W, 600 W, 720 W, 840 W va 960
W trong 15 phut roi chiét tiép & 50°C trong 90
phut, bat hoat enzyme & 80°C trong 2 phut. Ti€ép
tuc bo sung 0,75% alcalase va tién hanh chiét xuat
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tuong tu nhu voi celluclast. Tién hanh thu dich loc
va dinh luong cac hoat chat nhe da mo ta & muc
2.4.1.

- Lira chon thoi gian siéu 4m: Chuén bi mau thi
nghiém tuong tu nhu da néu trén, tién hanh siéu
am ¢ cuong do thich hop nhat da lua chon duoc
truéc do, cho khao sat cac khoang thoi gian khac
nhau 10, 15, 20, 25 va 30 phut, roi chiét tiép & 50°C
trong 95, 90, 85, 80 va 75 phut, theo thu tu, sao cho
tong thoi gian chiét xuat cho méi enzyme van la
105 phut.

2.4.3. Nghién citu tao san pham cao chiét dang
bot

Lua chon phuong phap say dich co dic dua
trén hiéu qua tao cao kho chta ham Ilwong
polysaccharides, cordycepin, adenosin sau khi séy.

- Say thang hoa: Dich c6 dac duoc dong lanh &
-30°C trong 6 gi0. Sy thang hoa & 4p suat chan
khong 30 - 60 Pa, nhiét do gian ngung -60°C, qua
trinh say két thac khi @6 4m < 5%.

- Say kho: Dich co dac duoc say & 40°C hoac
50°C dén do 4m san pham < 5%.

2.5. Phuong phap phan tich

2.5.1. Xac dinh ham Iuwong polysaccharides
trong mau dich chiét.

Dich chiét dugc co dac vé 1/5 thé tich, say &
40°C @én khoi luong khong ddi cho thu cao tho.

Cao tho chtra polysaccharides duwoc lam sach
bang dung dich Sevage (n-butanol/chloroform, 1:
4, v/v) theo phuong phap Staub (1965) [9]. Ham
luong polysaccharides duoc xac dinh gian ti€p
thong qua ham luong glucose bang phuong phap
phenol-axit sulfuric [10]. Hut 1 ml dich mau cho
phan ung voi 1 ml phenol 5% va 5 ml axit sulfuric
dic, dé 6n dinh 10 phut rdi do do hap thu tai budc
song 488 nm. Ham luong polysaccharides duogc
tinh toan dua trén do hdp phu mau ctia mau va
duong chuén glucose va duoc tinh theo cong thtc:

yo Exvanx 107° x 100

m

Trong do: Y la ham luong polysaccharides
(mg/100 g), C 1a nong do polysaccharides thu
duoc tir phuong trinh héi quy da hiéu chudn

(ug/ml), V 1a thé tich dich (ml), n 12 hé s6 pha
loang, m 1a khoi luong mau (g). 10®1a hé s6 quy
d6i pg thanh mg. 100 1a he s6 quy déi (g mau ndm
- 100 g). Ham luong polysaccharides sau d6 duoc
quy doi vé mg/100 g.

2.5.2. Xdac dinh ham Ilrong cordycepin va
adenosine.

2521 Pinh tinh vd bian dinh Iuong
cordycepin va adenosin bang sdc ky bin mdng
(TLO)

Tién hanh theo phuong phap ctia Ma va cs
(2004) [11].

Ban mong Silica gel 60 Fs4 (Merck KGaA,
Darmstadt, Germany) duoc xit ly v6i hon hop
Na,HPO, 0,05 mol/L va carboxymethyl cellulose
0,05% (ti le 4: 1, v/v), sau d6 say & 60°C trong 8
phut. Hé dung moi dé chay sac ky 1a chloroform:
ethylacatate: isopropanol: nuéc (8: 2: 6: 0,6 v/v).
Cham 2 - 3 pl dung dich chudn va mau lén ban
mong, sau do6 tién hanh chay sac ky dén khi dung
moi lén cao 18 cm. Ban mong duwoc lam kho va
quan sat duoi den UV buéc song 254 nm
(Camag).

2.5.2.2. Dinh lirong cordycepin va adenosin

Xac dinh cordycepin bang siac ky 16ng cao ap
(HPLC) [12].

- Chuan bi dung dich chuin cordycepin
(Sigma, USA) voi nong do 4, 8, 12, 16 va 20 ug/ml
dé xay dung dudng chudn. Mau cao kho sau chiét
xuat duoc hoa tan déu trong 10 ml methanol, loc
qua mang loc 0,45 um, thu dich néi cho phan tich.
biéu kien chay HPLC: Thé tich tiém mau 1a 20 pl,
toc do dong 0,8 ml/phut. Cot dao pha (XDB-C185
um, 150 mm x 4,6 mm, Agilent, USA) dugc st
dung cung v6i cot Phenomenex C8 (5 um, 4 mm a
3 mm), nhiét do cot 28°C. Hé dung méi duoc tao
thanh gom 2 keénh: Kénh A 1a H,O (dung moi A)
va kénh B la acetonitrile (dung méi B). Pha dong
chira 0,1% axit acetic. Chuwong trinh chay sac ky
duoc cai dat dua trén tinh chat rira gidi gradient
voi ty 1é v/v cia dung dich B: 0 - 2,5 phat, 2 - 2%;
2,5 - 12,5 phut, 2 - 12%; 12,5 - 14 phut, 12 - 96%.
Detector & budc séong 260 nm. Tiém lan luot dung
dich chuén va dung dich thtt. Can ctt vao dién tich
pic thu duoc tir dung dich tht, dung dich chuén va
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ham luong ctia cac chudn, tinh duoc ham luong
cua cordycepin (hay adenosin) theo cong thic:

H (mg/100 g) = Cc x Sm x V1 x 100/Sc x m X
1.000

Trong d6: Cc 1a néng do chuin cordycepin
(hay adenosin), Sm la dién tich pic ctia mau, Sc 1a
dien tich pic ctia chudn adenosin, V1 1a thé tich
sau hoa mau luc cudi (10 ml), m 1a khoi luong can
ctia mau (g).

Xdc dinh adenosine bang sac ky Iong cao dp
(HPLQO) [6].

- Chuén bij dung dich chuén adenosin (Sigma,
USA) véi nong do 5, 10, 20, 40, 80 va 100 pg/ml dé
xay dung duong chudn. Mau cao kho dugc chuin
bi nhu trén cho phan tich. Piéu kién chay HPLC:
Thé tich tiem 20 pl; toc do dong chay 1a 1 ml/phut,
cot dao pha XRs C18 (250 mm x 4,6 mm, 5 um),
nhiét do cot duy tri & nhiét d6 phong 28°C, pha
dong gém 2 kenh: Kenh A 1a H,O, kénh B la
methanol. Chuong trinh duogc cai dat dua trén tinh
chat rira giai gradient véi ti 1é (v/v) ctia dung moi
B: 0 - 30 phut, 10 - 40%, 30 - 40 phat: 10%, detector
& buodc song 260 nm. Tién hanh tiém 1an luot dung
dich chuéan va dung dich thtt, sau d6 tinh toan ham
lwong adenosin nhu cach lam véi cordycepin theo
cong thic da néu & trén.

2.5.3. Xdc dinh do 4m

Theo phuong phap say dén khoi luong khong
d6i & nhiét do xac dinh.

2.5.4. Phuong phap xuir Iy so’ liéu

S6 liéu duoc xtt ly bang phan mém Excel 2010
va phan mém SPSS 20.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua khéo sat, lrra chon cac thong sé vé
kich thuéc nguyén liéu, loai enzyme va ty 1& dung
moi thich hop cho chiét xuat ndm Pong tring ha
thao

O quy mo phong thi nghiem, bude diu da tién
hanh nghién cttu khao sat va lua chon dugc mot so
thong s6 thich hop cho chiét xuat ndm Pong tring
ha thao bao gém: Kich thuéc nguyén liéu ndm
trung binh 1 mm. Ty lé ndm/dung moi (nuoc) 1a
1/25. Pa lua chon duoc 2 enzyme celluclast va
alcalase, trong d6 chiét xuat ndm lan luot voi

enzyme celluclast 1,5% trong 120 phut & 50°C, bat
hoat enzyme & 80°C trong 2 phut, sau dé ti€p tuc
chiét xuat voi enzyme alcalase 0,75% trong 120
phut & 50°C, bat hoat enzyme & 80°C trong 2 phut.
Két qua da thu duoc ham luong cac hoat chat
cordycepin, adenosin va polysaccharides dat cao
nhat, lan luot theo that tw 1a 79 mg/100 g, 34
mg/100 g va 2.063 mg/100 g. Két qua nay co6 thé
la do dau tiéen enzyme celluclast c6 hoat tinh
protease gitip pha vo thanh té bao ctia nam, tao
diéu kién tot cho enzyme alcalse c6 hoat tinh
protease ti€p tuc thuy phan protein dé giai phong
cac hoat chat sinh hoc mot cach hiéu qua hon. Két
qua thu duoc cting phu hop voi két quéa nghién cttu
cua Vuong va cs (2020) [6] da chi ra enzyme
alcalase 1a thich hop cho chiét xuat adenosin tir
nam Dong trung ha thao.

Két qua dinh tinh va dinh luong cordycepin va
adenosin tir mau chiét xuat nAim Pong trung ha
thdo bang 2 enzyme celluclast 1,5% va alcalase
0,75% néu trén, da duoc chira ¢ hinh 1 va 2.

Két qua dinh tinh cordycepin va adenosin
bang phuong phap chay TLC.

1 2 3 4 o 6 7

r.... “3

e
- - -
- * 5 » 8
(s Gy Ad, ‘ . '..-,_'

Hinh 1. Két qua chay sic ky ban méng (TLC)

Chui thich: Puong chay cordycepin chudn so' 1
@ ul) va 2 (2 ul); duong chay adenosin chuan sé' 3
@ ul) va 4 2 ul); duong chay so 5, 6, 714 3 ul, 2,5
pl va 2 yl dich cua mau chiét nim. Két qua chay
TLC ¢ hinh 1 cho thay, mau chiét xuat nim Pong
trung ha thdo thu dwoc dia xuat hién vét chay
cordycepin va adenosine co gid tri RF tuong duong
voi mau chuan, dong thoi khong ghi nhan vét cua
céc hop chat khac trén ban mong sac ky.
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Két qua xdc dinh phé chay HPLC va thoi gian
Iiru cua cordycepin va adenosine.

Sau khi dinh tinh cordycepin va adenosine
bang TLC, ham luong 2 hoat chat nay tiép tuc
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Hinh 2.1. Phé chay HPLC ctia mau chuin
adenosin (A) va cordycepin (C)

duoc dinh luong bang phuong phap HPLC, két qua
chi ra thoi gian luu cta 2 mau cordycepin va
adenosin da duoc trinh bay & hinh 2.
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Hinh 2.2. Phé chay HPLC mau chiét ndm bang
enzyme cua adenosin (A) va cordycepin (C)

Hinh 2. Sic ky @6 HPLC cho phan tich cordycepin va adenosin

Phan tich HPLC ctia mau chuidn (Hinh 2.1)
va mau chiét xuat ndm Dong trung ha thao bing
enzyme (Hinh 2.2) da chi ra thoi gian luu ctua
adenosine la tr 6 - 7 phat va cordycepin tir 7 - 8
phut. Tiép theo sau do, ham lwong cordycepin va
adenosin da duoc tinh toan dua trén cong thic
da trinh bay & phan phuong phéap nghién ctu, dé
cho ra két qua dinh luong chinh xac cac hoat
chat nay. Ham luong polysaccharides trong mau
chiét xuit ndm da duoc xac dinh bang phuong
phap so mau & budc song 488 nm va tinh toan
dua trén cong thiec & phan phuong phap nghién
cuu. Ttr két qua dinh luong 3 hoat chat trén
trong cac mau chiét xuat nam, da khao sat, chon
ra duoc mau chiét ndm c6 hiéu qua chiét xuat
cao nhat.

Sau khi da lua chon duoc thong sé thich hop
budc dau gom: Kich thudc nguyeén liéu 1 mm,
chiét xuat ndm lan luot bang enzyme celluclast
1,5% va alcalase 0,75% trong 120 phut, da cho
hiéu qua chiét xuat cordycepin, adenosin va
polysaccharides dat cao nhat. Nghién ctru tiép
tuc khao sat mot so diéu kién tiép theo cho
nang cao hiéu qua chiét xuat ndm Dong trung
ha thao.

3.2. Nghién ciru lwa chon mot sd diéu kién
thich hop cho chiét xudt cordycepin, adenosin va
polysaccharides tir nim Pong tring ha thao

bé xac dinh diéu kien pH thich hop cho chiét
xuat nam Pong trung ha thdo, cac thi nghiém
duoc tién hanh khao sat trong khoang pH tit 5 - 8.
Két qua duoc trinh bay trong hinh 3.

Hinh 3 cho thdy, ham luong polysaccharides,
cordycepin va adenosine trong dich chiét ting dan
khi pH tang tit 5 - 7. Tai mic pH7 da cho ham
luong 3 hoat chat polysaccharides, cordycepin va
adenosine dat cao nhat lan luot 1a 2.478 mg/100 g,
125 mg/100 g va 46 mg/100 g, theo thi tw. Khi pH
tang lén 8, hiéu qua chiét xuat ctia ca ba hoat chat
déu giam, két qua nay co thé 1a do pH kiém lam
bién tinh, anh huong dén ciu tric va lam giam
hoat tinh ctia enzyme trong méi truong kiém. Két
qua nay ctng phu hop véi nghién cttu cia Zhang
va cs (2017) [13] trong d6 pH 7 duoc xac dinh la
pht hop nhat cho qua trinh chiét xuat cordycepin
va adenosine khi st dung hoén hop enzyme
celluclast va alcalase. Do do6, dung dich dém pH7
da duoc lua chon cho khao sat chiét xudt nam
bong trung ha thdo & cac nghién ctu ti€p theo.
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Hinh 3. Anh huéng ciia pH dén hiéu qua chiét xudt nim Dong triing ha thao

Ngoai pH, nhiét d¢ ciing 1a mot yéu t6 quan
trong anh huéng dén hiéu qua chiét xuat. Hoat
tinh enzyme phu thuoc dang ké vao nhiét do:
Nhiét do thap lam gidm hiéu qua xuc tac, trong khi
nhiét do cao c6 thé gay bién tinh enzyme. Nghién
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ctru anh hudng ctia nhiét do dén hiéu qua chiét
xuat polysaccharides, cordycepin va adenosine tir
nam Dong trung ha thao da duoc khao sat trong
khoang 40 - 60°C, két qua duoc chi ra ¢ hinh 4.
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Hinh 4. Anh hudng cia nhiét @6 dén hiéu qua chiét xust ndm Pong tring ha tho

Hinh 4 cho thdy, hiéu qua chiét xuat taing dan
khi nhiét do tang tir 40 - 50°C. Tai 50°C, ham luong
polysaccharides, cordycepin va adenosine dat mirc
cao nhat lan luot 1a 2.478 mg/100 g, 125 mg/100 g
va 46 mg/100 g. Khi nhiét d¢ ting lén 55°C va
60°C, ham luong cac hoat chat da giam di. Nguyén
nhan co6 thé do 50°C 1a nhiét do téi wu cho hoat
tinh enzyme celluclast (phan giai thanh t€ bao) va
alcalase (thty phan protein), giup giai phong cac
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hoat chat hiéu qua. Trong khi d6, nhiét do cao hon
c6 thé 1am bién tinh enzyme, tir d6 1am giam hiéu
qua va hoat tinh xuc tac va giai phong hoat chat.
Két qua nghién cttu nay ciing phu hop voi cac
nghién cttu da cong bo trueoc do, nhiét do phu hop
cho hoat dong ctia enzyme noi chung va cho chiét
xuat adenosin tir nAm Pong trung ha thao 1a 50°C
[6, 14]. Do d6 nhiét do chiét xuat 50°C 1a phu hop
va duoc lua chon cho cac nghién citu tiép theo cho
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chiét xuat Dong trung ha thao biang phuong phap
stt dung enzyme celluclast va protease.

Bén canh pH va nhiét do, thoi gian chiét cting
déng vai tro quan trong trong viéc toi wu hoa hiéu
qua chiét enzyme. Nghién cttu khao sat thoi gian
chiét xuat naAm Dong trung ha thao duoc tién hanh
va chi ra két qua ¢ hinh 5.

Hinh 5 cho thay, thoi gian chiét xudt nim
bang enzyme cho ham lwong cac hoat chat
polysaccharides, cordycepin va adenosine tang
lén khi thoi gian chiét xuat tang dan lén tir 60 -
105 phut. Tai thoi diém chiét xuat 105 phut da
cho hiéu qua chiét xuat dat cao nhat, cho ham
luong cac hoat chat polysaccharides, cordycepin
va adenosine dat lan luot 1a 2.625 mg/100 g, 148

3.000
2.625
T
- T
C 2.500 ’
= 148
< 2000 1.538
2@ -
=2 1.444 104
g 5 1.500 =
on S0 [
g E 81
E  1.000 -
=
= #39 56
=s 500 &
31
0
60 90 105

mg/100 g va 56 mg/100 g, theo thui tw. Tuy
nhién, khi kéo dai thoi gian chiét dén 120 phut tré
di, da cho hiéu qua chiét xuat bat dau giam dan.
Tai thoi diém 150 phut, ham luong cac hoat chat
polysaccharides, cordycepin va adenosine tiép tuc
giam, chi con 2.106 mg/100 g, 98 mg/100 g, va 36
mg/100 g, theo thtt tu, gidm xudng con 80%, 66%,
64% theo thi tu, so voi thoi diém enzyme hoat
dong cho hiéu qua chiét xuit cao nhat & thoi
diém 105 phut. Két qua nay ciing phu hop voi
nghién ctu cta Yin va cs (2011) [15] da chi ra
thoi gian chiét phu hop cho chiét xuat
polysaccharides tit cac loai nim thuong nam
trong khoang 1,4 - 3 gio.
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Hinh 5. Anh hudng ctia thoi gian dén hiéu qua chiét xust ndm Pong tring ha thao

O thoi diém chiét ngan duéi 90 phut chua dit
dé enzyme pha vo hoan toan cdu tric té€ bao va
hiéu qua giai phong cac hop chat 1a chua cao.
Tuy nhién, khi thoi gian chiét kéo dai sé lam
thuc ddy qua trinh oxy hod, phan huy dan cac
hoat chat polysaccharides, cordycepin va
adenosin trong dich chiét, dan dén lam giam
ham luong cac hoat chat & thoi diém chiét 120
phut va ti€p tuc gidm & thoi diém 150 phut. Nhu
vay, thoi gian chiét 105 phut duwoc xac dinh 1a
thich hop nhat cho hoat dong enzyme, mang lai
hiéu qua chiét xuat cao cho 3 loai hoat chat va
duoc lua chon cho cac nghién ctru ti€p theo. Sau
thoi diém nay, can tién hanh bat hoat enzyme
bang cach gia nhiét & 80°C trong 2 phut dé ngan

chan qua trinh oxy hoa va phan hay hoat chat,
giup 6n dinh chat lwong dich chiét. Két qua
nghién ctru nay cing phu hop véi nghién ctu
cta Vuong va cs (2020) [6] 1a sau 120 phut khi
chiét ndm DPong trung ha thao véi alcalase, ham
luong adenosin bat dau giam.

3.3. Nghién ciru lga chon cuong d6 va thoi
gian siéu am cho chiét xuit cordycepin, adenosin
va polysaccharides tir nAm Pong triing ha thao

Tir cac két qua da trinh bay & muc truoc, da
lua chon duoc diéu kién thich hop cho chiét xuat
nam Dong trung ha thio voi enzyme, trong dém
phosphat citrat pH7, b6 sung lan luwot 2 loai
enzyme celluclast 1,5% va alcalase 0,75%, ty lé
nam/dung moi 1a 1/25.
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Nghién ctru da tién hanh khao sat khi st dung
phuong phap chiét xuat biang enzyme c6 su ho tro
cua song siéu am & cuong do 480 W & 50°C cho ca
2 loai enzyme (moéi enzyme la 15 phut), két qua da
lam ting dang ké hiéu qua ctia qua trinh chiét
xuat, da cho ham luong polysaccharides tang gap
2 1an va 1,2 1an; cordycepin tang 1,8 1an va 1,15 lan;
adenosin tang 2,5 1an va 1,6 lan, khi so sanh véi
phuong phap chiét don 1é chi ding siéu am va chi
dung enzyme, theo thut tu. K€t qua nghién ctu
ciing phtt hop voi cac nghién ctu da cong bo riang
sieu am khi két hop voi enzyme da ho tro, lam
tang dang ké hiéu qua chiét xuat cta cac hop chat

4.000

sinh hoc don 1é ctia nAm bao gom polysaccharides
[16], cordycepin [17] va adenosin [6].

Trong cong nghé chiét xuat cao chiét giau cac
hoat chat sinh hoc bang phuong phap enzyme két
hop siéu am, hiéu qua chiét xuat phu thuoc vao
cac thong s6 nhu nong do enzyme, cuong do va
thoi gian siéu am [18]. Pé tim duoc cuong do siéu
am thich hop cho nang cao hiéu qua chiét xuat
nam voi 2 loai enzyme ndi trén, da tién hanh siéu
am mau & cac cuong do 360 W, 480 W, 600 W va
720 W, voi thoi gian siéu am c6 dinh cho 2 enzyme
1a 30 phut (moi enzyme la 15 phut) & 50°C. Két qua
dugc trinh bay trong hinh 6.
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Hinh 6. Anh hudng ctia cuong do siéu am dén hiéu qua hé trg enzyme
cho chiét xuat nim Pong tring ha thao

Hinh 6 cho thdy, hiéu qua chiét xuat cta
enzyme tang ro rét khi cuong do siéu am tang tue
360 W dén 720 W. Ham luwong adenosine,
polysaccharides va cordycepin dat cao nhat lan
luot tai 480 W, 600 W, 720 W, theo thut tur. Cu thé,
adenosine tang dan len tir 67 mg/100 g (360 W),
dat gi4 tri cao nhat 1a 90 mg/100 g (480 W), sau do
bat dau giam dan con 85 mg/100 g (600 W) va chi
con 22 mg/100 g (960 W). Ham luong
polysaccharides cing ting khi cuong do siéu am
tang, tir 2.756 mg/100 g (360 W) tang lén dat cao
nhat 1a 3.355 mg/100 g (600 W), sau d6 giam dan
con 2.080 mg/100 g tai 960 W. Cordycepin tang
lén tir 155 mg/100 g (360 W), dat cao nhat la 177
mg/100 g (720 W), sau d6 giam manh con 86
mg/100 g (960 W). Cac két qua nay co thé giai
thich rang: Khi cuong do siéu am tang lén, 1am gia
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tang hién tuong tao va vo bot khi, tao luc cat 16m,
lam tang toc do truyén khoi ctia chat chiét, tao lén
st khudy tron manh, gay ra su pha huy thanh té
bao, ho tro khuéch tan cac hoat chat vao dung
moi, dong thoi lam ting hoat tinh enzyme. Tuy
nhién, néu cuong do siéu am qua cao, cé thé gay
pha vo té bao, thay ddi cau tric va pha huy 1 phan
hop chat c6 hoat tinh sinh hoc (ké ca enzyme,
polysaccharides, cordycepin va adenosin), dan dén
giam hiéu qua chiét xuat, ham luong cac hoat chat
sau khi chiét xuat cting bi giam di. Két qua nay
tuong tu nghién cttu cia Vuong va cs (2020, 2021)
[6, 17], v6i cuong do siéu am toi vu cho chiét xuat
cordycepin va adenosine riéng 1é 1an luot 1a 840 W
va 480 W, theo tht ty. Tuy nhién, véi muc tiéu
chiét xuat déng thoi ca ba hop chat
polysaccharides, cordycepin va adenosin, nhan
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thay & cuong do 600 W duoc xac dinh la phu hop
nhat, cho ham luong polysaccharides dat cao nhat
la 3.355 mg/100 g, cordycepin dat 1a 165 mg/100 g
va adenosine la 85 mg/100 g, chi giam nhe so voi
gia tri cao nhat ctia chung. Do do, cong suat 600 W
duoc Ia chon cho chiét xuat 3 loai hoat chat nay
cho cac nghién ctu tiép theo.

Trong cong nghé chiét xuat ndm, bén canh
cuong do siéu am thi thoi gian siéu am cing la
mot yéu t6 anh huéng 16n dén hiéu qua chiét cac
chat c6 hoat tinh sinh hoc. Tién hanh khao sat thoi
gian siéu am dén quéa trinh chiét ndm béi 2
enzyme, voi cudng do siéu am co dinh & 600 W.
Két qua duogc thé hién ¢ hinh 7.

Két qua khao sat & hinh 7 cho thdy, thoi gian
siéu am anh huong dang ké dén hiéu qua chiét
xuat ndm Dong trung ha thao. Khi ting thoi gian
siéu am tir 10 - 20 phuat da lam tang hiéu qua chiét
xuat cua enzyme lén dang ké, tai thoi diém siéu
am 20 phut da cho ham luong polysaccharides va
cordycepin dat gia tri cao nhat 3.570 mg/100 g va
186 mg/100 g, theo tht tu, riéng adenosin thi
khong c6 su thay déi dang ké so voi mitc cao nhat
1a 85 mg/100 g, dat & mirc 83 mg/100 g. Hiéu qua
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chiét xuat ctia enzyme bat dau gidm manh sau thoi
gian siéu am tir 25 - 30 phut, tai 2 thoi diém nay,
ham luong cac hoat chat gidm manh theo thit tu,
v6i polysaccharides giam con la 2.152 mg/100 g va
1.268 mg/100 g, cordycepin giam con 142 mg/100
g va 79 mg/100 g va adenosine giam con 45
mg/100 g va 26 mg/100 g, 1an luot theo thi tu.
Nguyén nhan duoc giai thich rang siéu am kéo dai,
mot phan cau truc polysaccharides cé thé bi phan
huy va tao thanh goc duong tu do, ngoai ra con
lam tang luong cac hop chat cao phan tr duoc giai
phong ra, tir d6 co6 thé gay tac nghén cac keénh dan
dich chiét trong khoi nguyén lieu. Ngoai ra, thoi
gian siéu am dai con lién quan dén su thay déi cau
trac va phan huy cac hop chat mong muon (ké ca
enzyme, polysaccharides, cordycepin hay
adenosin), dan dén lam giam manh hoat tinh ctia
enzyme va ham luong cac hoat chat sinh hoc thu
duoc sau khi chiét xuat. Vi vay, thoi gian siéu am
thich hop nhat 1a 20 phat cho mdi enzyme, duoc
xac dinh 1a phu hop va lua chon cho chiét xuat
dich chiét giau polysaccharides, cordycepin va
adenosin tir nAm Dong trung ha thao & cac nghién
ctru ti€ép theo.
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Hinh 7. Anh hudng ctia thoi gian siéu &m dén hiéu qué hd trg enzyme
cho chiét xuat nim Dong tring ha théo

3.4. Nghién ctru thu hdi cao chiét giau hoat
chat sinh hoc polysaccharides, cordycepin va
adenosin tir dich chiét

Dich chiét nam Dong trung ha thao sau khi
loc, c6 ham luong chat kho hoa tan téng so dat
1,4°Brix, polysaccharides dat 3.570 mg/100 g,
cordycepin la 186 mg/100 g, adenosin la 83

80

mg/100 g. Tién hanh c6 diac modi mau co thé tich
la 180 ml dich loc (thu dugc tuong tng tir dich
chiét xuat cta 10 g bot ndam/250 ml dung moi)
trén may co quay chan khong & cac nhiét do tur 50 -
70°C, van toc vong quay 120 phut, ap suat dat 800
mbar. Trong thoi gian co dic, tién hanh theo doi
ham luong chat kho hoa tan téng s6 trong dich co
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dac va trang thai san phdm, ham luong hoat chat
thu duoc tit cac mau thi nghiém. Két qua da chi ra
& nhiét do c6 dac 60°C va thoi gian c6 dac la 170
phut, thu duoc 18 ml dich c6 dac c6 ham luong
chat kho hoa tan dat 11,6°Brix, da cho hiéu suat
thu hoéi cac hoat chat dat 1a cao nhat gom:
Polysaccharides, cordycepin va adenosin dat lan
Iwot 1a: 94,2%, 91% va 92%. Dich c6 dac c6 mau nau
vang, mui thom dac trung ctia ndm Dong trung ha
thao. Khi kéo dai thoi gian c6 dac lén 180 phuat,
ham luong chat kho hoa tan dat 13,3°Brix nhung
cho dich c6 dac c6 mau sim va bat dau c6 mui hoi
khét, két qua nay cho thay su phan hiy hoat chat
c6 thé da bat dau dién ra. Do vay, diéu kién co dic
thich hop duoc xac dinh 1a 60°C trong 170 phut, ap

Mau dich chiét
(sau khi c6 dac)

Mau dich chiét
(trudce khi co diac)

Mau cao chiét sau khi

suat dat 800 mbar, sé duoc st dung trong cac
nghién ctru tiép theo.

Dich ¢6 dac sau dé da duoc tién hanh khao sat
va sdy kho theo 3 phuong phap gom sdy thing
hoa, sy kho & 50°C va say & nhiét do thap 40°C
dén khoi lwong khong déi, nghién bot min. Két
qua phan tich da chi ra sy thiang hoa da cho hiéu
qua thu hdi cao kho cac hoat chat dat 1a cao nhat,
gom polysaccharides, cordycepin va adenosin dat
lan luot theo thu tu 1a: 3.489 mg/100 g, 179
mg/100 g va 81 mg/100 g. San pham cao kho thu
duoc c6 mau vang nau, thom, két cau xop, dé
nghién min, phu hop cho bao ché dang vién nang.
Hinh 4nh san ph4m mau trong qua trinh chiét xuat
va thu hoi cao kho duoc chi ra 6 hinh 8.

|
S

MaAu cao chiét sau khi

say thang hoa say va nghién bot min

Hinh 8. Két qua chiét xudt, thu héi va tao mau cao chiét kho tir nim Dong tring ha thao
(quy m6 phong thi nghiém)

3.5. Danh gia chat leong cao chiét kho ndm
dong trung ha thao

Ché pham bot cao chiét ndm Pong trung ha
thdo da duoc phan tich két qua cho thay: San
phdm c6 do 4am 4,2 %, phu hop véi yéu cau chat
luong ctia bot cao kho trong Duoc dién Viét Nam
V (2017) [7]; ham luong polysaccharides dat 3.489
mg/100 g, cordycepin dat 179 mg/100 g va
adenosine dat 81 mg/100 g. San phdm dang bot
kho, toi, mau nau, mui thom dac trung cua nim
dong trung ha thao.

4. KET LUAN

ba lua chon duogc cac yéu to cong nghé thich
hop cho san xudt cao chié€t giau cordycepin,
adenosin va polysaccharides tir nAm Pong tring
ha thao & quy mo phong thi nghiém la nhu sau:

- Kich thuéc nguyén litu 1 mm, ty Ié
nam/dung dich dém phosphat citrat pH7 1a 1/25.

Chiét xuat 1an luot véi 2 enzyme celluclast 1,5% va
alcalase 0,75% trong 105 phut & nhiét do 50°C, bao
gom ca thoi gian két hop siéu am & cuong do 600
W trong 20 phut cho moéi loai enzyme.

- Thu hoi cao chiét giau polysaccharides,
cordycepin va adenosine bang phuong phap co
chan khong dich chiét dén ham luong chat kho tu
nhién dat 11,5°Brix, nhiét d0 c6 dac 60°C, thoi
gian co6 dac 170 phat. Tao san phdm cao chiét
dang bot ttr nim Dong trung ha thdo bing
phuong phap sy thang hoa cho hiéu qua thu héi
cac hoat chat sinh hoc dat cao nhat, cho mui
thom va dé nghién tao san phdm cao chiét dang
b6t min.

- San pham cao chiét kho c6 do 4m dat 4,2%
phu hop voi yéu cau chat luong ctia bot cao kho
trong Duogc dién Viet Nam V (< 5%); ham luong
polysaccharides dat 3.489 mg/100 g, cordycepin
dat 179 mg/100 g va adenosine dat 81 mg/100 g;
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San phdm dang bot kho, toi, mau nau, c6 mui
thom déc trung ctia nam Pong trung ha thao.
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STUDY ON TECHNOLOGICAL PRODUCTION OF EXTRACTS RICH IN ADENOSINE CORDYCEPIN
AND POLYSACCHARIDES FROM Cordyceps militaris BY ULTRASONIC-ASSISTED ENZYMATIC
HYDROLYSIS AT LABORATORY SCALE

Bui Thi Huong Quynh', Hoang Huong Ngoc', Bui Thi Anh Nguyet?,

Hoang Ngoc Dung?, Tran Thi Ngoc Anh? Le Thi Trang®, Le Thi Van Thanh?,

Nguyen Thi Huong Tra?, Nguyen Thi Thu Huyen®, Vu Thu Diem?, Bui Thi Huong?®

!University of Science - Vietnam National University, Hanoi

? Nhat Lan Green Biotechnology Company, Vietnam

*Vietnam Institute of Agricultural Engineering and Post-Harvest Technology
Abstract

In this study, the production technology for extracts rich in bioactive compounds including
polysaccharides, cordycepin, and adenosine from Cordyceps militaris was investigated at the
laboratory scale using ultrasonic-assisted enzymatic hydrolysis. The results showed that the
suitable extraction conditions were as follows: mushrooms were crushed to an average particle
size of 1 mm, and the material-to-solvent ratio was 1:25. Extraction was performed by adding 1.5%
Celluclast® and applying ultrasonication at 600 W for 20 minutes at 50°C, followed by incubation
at 50°C for 85 minutes. The Celluclast enzyme was then inactivated at 80°C for 2 minutes. A
second extraction was carried out by adding 0.75% Alcalase® and applying the same procedure as
with Celluclast and ultrasonication. The extract solution was filtered and concentrated by vacuum
evaporation at 60°C for 170 minutes under a pressure of approximately 800 mbar, until the soluble
solids content reached about 11.5°Brix. The extract powder was produced using freeze-drying:
the concentrated solution was frozen at -30°C for 6 hours and subsequently freeze-dried under a
pressure of 30 - 60 Pa with a condenser temperature of -60°C for 40 hours. The resulting dry
extract powder had a moisture content of 4.2%, meeting the quality standard of the Vietnamese
Pharmacopoeia V (<5%). The contents of polysaccharides, cordycepin, and adenosine were 3,498
mg/100 g, 179 mg/100 g, and 81 mg/100 g, respectively. These results indicate that the dry
extract powder has significant potential for application in the production of functional foods and
dietary supplement capsules derived from Cordyceps militaris.

Keywords: Cordyceps militaris, polysaccharides, cordycepin, adenosine, ultrasonic, Celluclast®
1.5 L enzyme, Alcalase® 2.4L FG enzyme.
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NGHIEN cUU MOT sO YEU TO ANH HUONG TRONG
QUA TRINH TRICH LY POLYPHENOL VA KHA NANG
KHU GOC TU DO TU LA X0AI BA MAU
Tran Xuan Hién" ", Lé Thi Thuy Hing', Nguyén T4n Hiing?

' Khoa Nong nghiép va Tai nguyén thién nhién,

Truong Pai hoc An Giang, Pai hoc Quoc gia thanh pho Ho Chi Minh
? Khoa Nong nghiép va CNTP, Truong Pai hoc Tién Giang

TOM TAT

* Email: txhien @agu.edu.vn

Thanh phan céac hop chét c6 hoat tinh chong oxy hoa trong 14 xoai Ba Mau (Mangifera indical..)
hién nay van chua c6 nhiéu nghién ctru. Nghién cttu nay duoc thuc hién nham khao sat anh
huodng cta cac diéu kien trich ly gdm: Ty 1é 14 xoai/nuwoc, nhiét do va thoi gian trich ly dén ham
lwong polyphenol téng s6 va hoat tinh khang oxy hoéa dich trich ly tir 14 xoai Ba Mau. Két qua
khao sat cho thay, ¢ ty 1é 1a xoai/nuoc thich hop 1/12 (g/mL) két hop nhiét do trich ly 50°C trong
thoi gian 5 phut thu nhan dich trich ly c6 ham luong polyphenol téng s6 dat cao nhat 14,12 + 1,35
(mgGAE/g chat kho) va kha nang khir goc tu do DPPH (2,2-diphenyl-1-picrylhydrazyl) 76,83 +
3,08%. Nghién cttu ndy gép phan cung cip dan liéu khoa hoc t6t vé 14 xoai Ba Mau, tao tién dé cho
viéc tmg dung dich trich ly nay dé phat trién thuc phdm chic nang.

Tie khéa: Khd nang khir goc tir do DPPH, 14 xo4i, polyphenol, trich ly.

1. BAT VAN BE

Xoai Ba Mau (Mangifera indica L.) 1a loai cay
an trai dang duwoc trong nhiéu & déng bang song
Ctru Long, dac biét 1a & huyén Cho Moi, tinh An
Giang. L4 xoai chira nhiéu hop chat quan trong vé
mat y hoc nhu: Ham lueong phenol tong s6 (1,342
mg/g); flavonoid (1,054 mg/g); tannin (0,977
mg/g); alkaloid (0,300 mg/g); saponin (0,244
mg/g); protein thé (18,59%); carbohydrate
(30,60%); vitamin A, B, C, E (121, 189, 30, 10 mg%);
Na, K, Ca, Mg, Fe, Zn, P, N, Mn (28, 589, 368, 98,
343, 14, 480, 2, 3 mg) [1, 2]. Vé mat y hoc, hop
chat mangiferin c6 trong dich triét xuat tir 14 xoai
duoc bao ché thanh cac dang thudc co tac dung
chita bénh nhu: Ha huyét ap, chong lao hoa, suy
giam tri nh¢, ting cuong kha nang mién dich cia
té bao, chong trdm cam, chong m& mau, chong so
vita dong mach, ha duong huyét, trc ché glocogen
thanh gluco gidm nguy co tiéu duong... Dac biét
hoat chat p-taraxerol trong 14 xoai co kha nang lam
giam duong huyét (twong duong véi Glucophage -

thuoc diéu tri tiéu duong tuyp 2 hién nay) [3, 4].
Hop chat polyphenol 1a nhom chat khang oxy hoa
c6 kha nang ngan chan cac chudi phan tng day
chuyén bing cach phan tmg truc tiép voi goc tu do
va tao thanh mot goc tu do moéi bén hon, hoac
ciing c6 thé tao phtc voi cac ion kim loai chuyén
tiép von la xuc tac cho qua trinh tao goc tu do [5].
Cac hop chat polyphenol duoc biét nhu chat chong
oxy hoa va ching c6 thé “trung hoa”cac goc tu do
duoc tao thanh trong co thé do anh hudéng cta cac
tac nhan c6 hai tir moi truong song, 1a nguyén
nhan gay ra cac qua trinh oxy héa phan t sinh
hoc, dan dén lam hong cac té bao va gay ra nhimg
thay ddi cau truc mo [6, 7]. Nghién ctu nay duoc
thuc hién nham danh gia cac thong s6 anh hudng
dén kha nang trich ly ham luong polyphenol téng
s6 va kha nang khtr goc tu do c6 trong dich chiét
tr 14 xoai Ba Mau. Két qua nghién ctru sé cung cip
dir lieu khoa hoc vé diéu kién trich ly 1a xoai Ba
Mau dé thu duoc ham luong polyphenol va kha
nang khtr goc tu do cao nhat.
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2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén liéu va héa chat

La xoai Ba Mau (Mangifera indical..) sit dung
trong nghién ctru khoang 30 + 45 ngay tudi ké tir
khi moc mam (thuong goi 1a 14 trung nién), duoc
thu nhan truc tiép vao budi sang (7 =+ 9 gio) tai cac
vuon xoai ctia Hop tac xa Cu Lao Giéng (xa Binh
Phudc Xuan, huyén Cho Mdi, tinh An Giang). La
xoai Ba Mau sau khi thu hoach dat trong thung
carton van chuyén vé phong thi nghiém trong
ngay, sau do tién hanh rta sach voi nuoc dé tay
sach tap chat tren 14, dé rao va dua vao ton trix &
nhiét do mat (5 = 10°C) dé tién hanh cac thi
nghiém. Truéc khi tién hanh trich ly, 14 xoai duoc
nghién nho véi kich thudc trung binh 0,5 mm.

Cac hoa chat phan tich khac nhu axit gallic
chudn (Sigma), thuoc thtt Folin-Ciocalteu
(Merck), 2,2-diphenyl-1-picrylhydrazyl (DPPH)
(Merck) cung cép tir Cong ty C6 phan Hoéa chat
mién Nam, chi nhanh Can Tho.

2.2. Cac chi tieu phan tich va xtr Iy s6 liéu

Ham luong phenolic téng so6 (TPC) duogc xac
dinh boéi phuong phap Folin-Ciocalteu co diéu
chinh. L4 xoai duoc nghién va chiét voi nudc, loc
voi gidy loc. Hut 0,1 mL dich loc cho vao binh dinh
mtc 10 mL, thém 1,5 mL thudc thit Folin 1/10, lac
déu @é yen 5 phut. Tiép tuc thém vao binh dinh
miutc 4 mL dung dich Na,CO,20%, sau d6 dinh mtrc

len 10 mL bang nuoc cat. Hén hop duoc 1 trong
diéu kién bong toi trong 30 phut dé phan tng xay
ra hoan toan. Po do hap thu cta dung dich & budc
song 738 nm. Don vi tinh bing mg duong luong
axit galic (mgGAE/g chat kho) voi duong chuin
voi axit gallic (GA) [8].

Hoat tinh khang oxy héa dugc danh gia dua
trén kha nang trung hoa goc tu do thong qua phan
tmg mat mau tim cta dung dich 2,2-diphenyl-1-
picrylhydrazyl (DPPH) trong nudc. Hat 3 mL dich
trich, thém 1 mL thuéc tht DPPH 0,1 mM vao 6ng
sam mau, tién hanh vortex va dé phan tmg 30 phut
trong bong t6i. Do do hap thu & budc séng 517 nm.
Tinh toan: DPPH (%) = (Absy, -
Abs, ;) *100/Absy,.., trong do: Abs,,,. 1a gia tri do
hap thu ctia mau trang [9].

biéu kién trich ly duoc thuc hién trén nguyén
tac khi khao sat anh huong ctia yéu to nao thi yéu
to do thay ddi, co dinh cac yéu to con lai. Thi
nghiém sau ké thira két qua cta thi nghiém truoc.
Tat ca cac thi nghiém déu duoc thuc hién lap lai ba
lan. Két quad thuc nghiém duoc phan tich bang
phan mém Statgraphics Centurion 15.2.11.0. Phan
tich phuong sai ANOVA v6i kiém dinh LSD duoc
str dung dé xac dinh s khac biét y nghia (p < 0,05)
gitta cac nghiém thic.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ty 1& 14 x0ai va nuéc
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Hinh 1. Anh hudng t 1é 14 x0ai/nuéc dén TPC va kha ning khir géc tv do DPPH
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Trong nghién cttu nay anh huwong cua ty lé 1a
x0di/nuoc lén polyphenol téng s6 va hoat tinh
khang oxy hoa cua dich trich ly ciing duwoc khao
sat & cac ty lé khac nhau tir 1/10 =+ 1/14 (g/mL).
Cac yéu to khac duoc c6 dinh nhu: Nhiéet do trich
ly 40°C va thoi gian trich ly 3 phut, két qua khao
sat thé hién trén hinh 1. Hinh 1 cho thay, ty le 14
X04i/nudc cé anh huong dang ké dén polyphenol
téng so (p < 0,05). Vé xu huong chung, ham luong
polyphenol tong so trong dich chiét tang khi ting
ty 1é ty 1é la xoai/nuoc. O ty le 1/12 (g/mL) cho
polyphenol téng s6 cao nhat (8,72 + 0,93
mgGAE/g) va khac biét khong y nghia véi cac ty
1é 14 xoai/nudc 1/13 va 1/14. Qua trinh hoa tan cac
hoat chat sinh hoc vao dung méi nudc 1a mot qua
trinh vat ly, khi lvong nudc ting tao co hoi cho cac
chat c6 hoat tinh sinh hoc tiép xtic v6i nuoc, dan
dén kha nang thdm thau cao hon. Khi ty 1é nguyén
lieu/dung moi 16m, nghia la c6 su khac biét gitta
dung moi va chat tan trd nén 16n, vi vay nhiéu hoat
chat sinh hoc c6 thé hoa tan néu luong dung moi
duoc st dung nhiéu hon [10].

Theo Tan va cs (2013) [11], ty 1é dung moi
cao tao diéu kién thuan loi trong viéc trich ly hop
chat polyphenol, diéu nay hoan toan phu hop véi

két qua ghi nhan duoc trong nghién ctru nay. Bén
canh do, khi thay déi ty 1é 14 xoai/nudc thi kha
nang khang oxy hoa dich chiét ciing thay déi, kha
nang khtt goc tu do dich trich ly ciing ting ti
67,89 + 1,98% len 71,06 + 2,04% twong tmg voi ty 1é
la xoai/nudc tang tir 1/10 dén 1/14 (g/mL) (Hinh
1). Ty lé dung moi cao cé thé thuc dady gradient
nong do cang tang, dan dén tang toc do khuéch
tan cho phép qua trinh trich ly chat ran bang
dung moi duoc tot hon [10]. Ngoai ra, co hoi ctia
cac thanh phan c6 hoat tinh sinh hoc tiép xuc véi
dung moéi trich ly duoc mé réong khi gia tiang
luong dung moi, dan dén tang hiéu suat trich ly,
tuy nhién, luong cac thanh phan c6 hoat tinh sinh
hoc sé khong tiép tuc tang khi da dat duoc su can
bang [12]. Nhu vay, ty lé 14 xoai/nuéc tir 1/11
dén 1/13 (g/mL) 1a khoang thich hop cho qua
trinh trich ly va dwoc chon cho budc nghién ctru
tiép theo.

3.2. Anh hudng nhiét do trich ly

Anh huéng nhiét do trich ly dén polyphenol
tong sO va kha nang khtt goc tu do cta la xoai
duoc khao sat voi nhiét do thay doi tir 40 + 60°C
trong 3 phut, ty 1é 14 xoai/nhuwdc 1/11 (g/mL).
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Nhiét dj trich ly (°C)
Hinh 2. Anh huéng nhiét d¢ trich ly dén TPC va kha ning khit géc tv do DPPH

Hinh 2 cho thay, nhiét do trich ly anh hudéng
co y nghia dén polyphenol téng s6 va kha niang
khtt goc tu do cta 1a xoai (p < 0,05). Khi ting
nhiét do trich ly tir 40 + 60°C, thi ham luong
polyphenol tang len dang ké tie 7,57 + 0,78 dén
9,69 + 0,92 (mgGAE/g) twong tng voi su gia ting

ctia %DPPH 1a 69,15 + 2,15 dén 71,49 + 2,02%. Két
qua nay ctang phu hop v6i nghién ctu cua
Mariam va cs (2024) [10] khi trich ly polyphenol
& nhiét do 40 + 50°C. Ngoai ra, khi tang nhiét do
thi kha nang thu nhan duoc nhiéu cac hop chat co
hoat tinh chéng oxy hoa hon (polyphenol nhiéu
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hon), do vay hoat tinh chong oxy hoéa ciing tang
lén [11]. Ttr nhitng két qua dat duoc, chon nhiét
do trich ly trong khoang tit 45 + 55°C cho nhiing
thi nghiém tiép theo.

3.3. Anh hudng thei gian trich Iy

Qua trinh trich ly duoc thuc hién & mot so
thong so6 co dinh: Ty le 14 xoai/nuoc 1/11 (g/mL),
nhiét do trich ly 45°C voi thoi gian trich ly thay doi
tir 3 + 7 phat.

Hinh 3 cho thay, thoi gian trich ly anh huong
c6 y nghia dén ham luong polyphenol va kha nang
khtt goc te do. Theo d6, ham lwong polyphenol
tong s6 va DPPH ting lén nhanh chong theo thoi
gian trich ly va sau do dat dén su 6n dinh voi su
gia tang thoi gian trich ly tit thoi gian 5 phut tré
len (9,01 £ 0,72 mgGAE/g va 71,38 + 2,19%). Thoi
gian trich ly kéo dai thi mutrc do trich ly tot dan dén
luong thanh phan c6 hoat tinh chéng oxy hoéa cta

dich trich ly tang. Tuy nhién, khi thoi gian trich ly
cang kéo dai thi luong thanh phan c6 hoat tinh
chong oxy hoa cua trich ly c6 xu huong giam (9,47
mgGAE va 71,97% & 7 phut). Nguyén nhan ctua
chiéu huéng nay c6 thé 1a do su suy thodi cta cac
hop chat phenolic do st hién dién cua oxy trong
moi truong trich ly, két qua nay cting c6 thé duoc
giai thich bang dinh luat Fick [13] vé su khuéch
tan khi du doan trang thai can bang cudi cung gitra
néong do chat tan trong ma tran chat ran trong
dung moi cé thé dat duoc sau mot thoi gian nhat
dinh. Theo két qua nghién cttu ctia Zheng va cs
(2019) [14] khi x4y dung mo6 hinh mo6 ta qua trinh
tach chiét polyphenol tit 14 Camellia sinensis cho
thay, thoi gian ciing anh huéng cé y nghia dén
ham luong polyphenol. Tir két qua dat duoc, chon
khoang thoi gian trich ly tit 4 + 6 phut cho nghién
ctru tiép theo.
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Hinh 3. Anh huéng thoi gian trich ly dén TPC va kha nang khir géc te do DPPH

3.4. T6i wu hoa qua trinh trich ly 14 xoai Ba
Mau

Str dung mo hinh bé mat dap tng ti€én hanh toi
uu héa qua trinh trich ly voi ba nhan t6 anh hudéng
chinh gém ty lé 14 xoai nuéc (X;: 1/11, 1/12 va
1/13 g/ml), nhiét do6 trich ly (X,: 45, 50 va 55°C)
va thoi gian trich ly (X;: 4, 5 va 6 phat). Phuong
phap bé mat dap ung (Response Surface
Methodology-RSM) thiét ké theo mé6 hinh Box-
BehnKen duoc lwa chon dé woc tinh tac dong ctia
cac nhan t6 d6i voi polyphenol va kha nang khir
goc tu do DPPH) trong 14 xoai Ba Mau. Pham vi
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dao dong ctia cac nhan t6 bo tri la két qua thi
nghiém tham do anh hudéng cta timg nhan to
rieng lé. Thiét ké duoc thuc hién bang phan mém
Stagraphics Centurion XV.I. Ma tran quy hoach
thuc hién duoc trinh bay & bang 1.

Ty lé nguyén liéu/dung moi anh huong co y
nghia dén ham luong polyphenol téng s6 cua dich
trich ly, ty 1¢ dung moéi cao co thé thuc day toc do
khuéch tan, nang cao kha ning tiép xtc, cho phép
qua trinh trich ly chat ran bang dung moi duoc tot
hon [15]. Luong dung moi qua thap khong da kha
nang tao dong luc cho qua trinh thdm thau,
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khuéch tan vao nguyeén liéu, cac hop chat chiét
khong duoc hoa tan triet dé vao dung moi. Ngoai
ra, néu luong dung moi cao thi oxy hoa tan vao

dung moéi cang 16n, su c6 mat ctia oxy khong chi
lam giam ham luong ma con lam suy yéu hoat tinh
cuia polyphenol [16].

Bang 1. Cac bién nhan t6 va khodng gi4 tri bién trong quy hoach thuc nghiém

Muc
Bién so Ki hiéu bon vi
Thap Trung binh Cao
Ty 1é 14 x0ai/nuéc X, g/mL 1/11 (-1) 1/12 (0) 1/13 (+1)
Nhiét do trich ly X, °C 45 (-1) 50 (0) 55 (+1)
Thoi gian trich ly X, phut 4 (-1) 5 (0) 6 (+1)

Két qua nghién ctru cho thay, ty 1é xoai/nudc
c6 anh huong dang ké dén gia tri TPC, gia tri
TPC tang khi tang ty 1é 14 xoai/nudc. Két qua nay
phtt hop véi nguyén tac truyén khoi ma dong luc
cho khoi luong chuyén khoi duogc coi 1a gradient
nong do giita chat ran va dung moi. Tuy nhién,
san luong cac thanh phan co hoat tinh sinh hoc sé
khong tiép tuc tang khi da dat su can bang [17],
do d6 viéc chon ty 1é 1a xoai/nuwdc phu hop khong
nhiing nang cao hiéu qua thu nhan TPC ma con
gitp han ché toi da st dung lang phi mét luwong
dung moéi nham tiét kiém chi phi. Bén canh d6
cac hop chat polyphenol déu la nhitng chat co
kha nang chong oxy hoa va ban than ching ciing
rat dé bi oxy hoa hay bi phan hay, nhat 1a khi co
tac dung ctia nhiét do, nhiét do trich ly tac dong
dén kha nang hoa tan, toc do truyén khoi va su 6n
dinh ctia cac hop chat polyphenol, su gia ting
nhiét do phu hop c6 thé lam tiang hiéu qua trich
ly do 1am giam do nhot, ting kha niang thdm thau
ctia dung moi vao té bao, tang kha ning hoa tan
va hé s6 khuéch tan cua cac hop chat duoc trich
ly [18]. Nhiet do phu hop con c6 thé lam mém
cac mo, lam suy yéu vach té bao, lam thuy phan
cac hop chat polyphenol lién két ciing nhu ting
cuong kha nang hoa tan phenolic, vi vay nhiéu
polyphenol sé hoa tan vao trong ciac dung moi.
Vuot qua giéi han nhiét do trich ly sé lam giam
gia tri TPC c6 do su phan huy cac hop chat
polyphenol tir sy thay phan, oxy hoa khit va
polymer hoéa [16]. Ngoai nhiét do trich ly thi thoi
gian trich ly ciing khéa quan trong trong viéc chiét
xuat cac hop chat phenolic bang dung moi, thoi

gian trich ly thich hop giup tiét kiém thoi gian va
chi phi ctia qua trinh thuc hién [19]. Khi kéo dai
thoi gian trich ly tir 4 + 6 phut, gia tri TPC trong
dung moéi tang lén, viéc kéo dai thoi gian trich ly
da cai thién duoc hiéu suat trich ly, tuy nhién khi
thoi gian trich ly kéo dai sé c6 hiéu suat trich ly
khong cai thién dang ké va tham chi c6 hiéu qua
tieu cuc, khong nhu mong doi, c6 thé ham luong
polyphenol sé giam [20]. Sau khi xtt ly di liéu
thuc nghiém cho thay, két qua thit nghiém co y
nghia doi voi moi hé s6 héi quy, su pht hop ctia
mo hinh duoc kiém tra qua hé so6 xac dinh tuong
quan R% Mo hinh twong quan xay dung tir thi
nghiém da théa diéu kién véi thong s6 R? cao (R?
= 0,98) va tat ca cac hé s6 cua gia tri p déu thé
hién mtc do v nghia cao. Phuong trinh héi quy
(1) mo6 ta ham lwong TPC qua trinh trich ly dich
chiét 1a xoai Ba Mau nhu sau:

TPC = -535,103 + 48,0793X, + 8,57805X, +
18,4711X, - 2,02608X,2 - 0,00975X,X, + 0,2135X X, -
0,0822242X,? - 0,04535X,X, - 1,85958X.2 o))

Phuong trinh hoi quy (1) c6 dang ham bac 2
va dat duoc su tuong quan kha tot voi phan tich
phuong sai (ANOVA) c6 y nghia thong ké (p <
0,05). Két qua nay cho thay, ca ba nhan to6 trich ly
déu co anh hudng dang ké dén gia tri TPC. Két
qua nay cing phu hop véi xu huéng chung ctia cac
qua trinh trich ly cac hop chat co6 hoat tinh sinh
hoc tir nguyén liéu thuc vat.

Theo dd, cac yéu té cong nghé khac nhau co
chiéu anh huwong ciing khac nhau. Két qua tir mo
hinh cho thay, cac yéu t6 cong nghé riéng 1é nhu
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ty le 1a xoai/nuoc (X,), nhiét do trich ly (X,), cong nghé nay sé dan dén lam thay ddi gia tri
thoi gian trich ly (X;) déu c6 anh huong dén ham  cho ham muc tiéu voi hé s6 twong quan kha cao
muc tieu Y (TPC), khi thay déi gia tri cac yéu to  (R*=0,98).

; 2 <
v B g
- e - gL O F \OC‘ L
M ug gy ot W T g o MY
22 126 3 3 “\Q\\ 5 5 o
Ty I¢ 14 xodi/muwée (w/y L (hiét 46 trich Iv (°C . g
v Ig (Wiv) ‘“&t Nhiét dg trich Iy (°C) .‘\\'0‘%'

Hinh 4. M6 hinh héi qui thu nhan polyphenol (TPC) theo ty 1é 14 xoai/nudc (A), nhiét do (B)
va thoi gian trich ly (C) tai diém t6i wu

Néu chi xét hé 6 twong quan R, Simon va cs anh huong dén ham muc tiéu. Khi ting X;, X, va X
(2024) [21] nhan dinh mot mé hinh héi quy da ham luong TPC tang, nhung néu tiép tyc tang cac
bién theo phuong phap bé mat dap tmg phit hop yéu to do thi ham luong TPC sé giam. Bang cac
nén c6 he s6 xac dinh (R téi thiéu 0,80 - gi4 tri thuat toan phan tich t6i wu stt dung chuong trinh
nay thdp hon nhiéu so R® trong nghién ciru tren. Portable Statgraphics Centurion XV.1 thu dugc cac
biéu nay c6 nghia 1a phuong trinh (1) giai thich gid tri t0i uu tmg véi gid tri cyc dai cia ham muc
duoc 98% cac dit lieu thu nhan thuc €. D6 thi be  tew, két qua: Thong so t6i wu cho qua trinh trich ly
thu nhan TPC tt 1a xoai Ba Mau, nhiét do trich ly
50°C trong thoi gian 5 phut, dat gia tri TPC t6i vu
la 14,12 mgGAE/g khi st dung 1/12 g/mL. Két
qua nghién ctu thu dugc ciing tuong tu voi cong
b6 ctia Kossah va cs (2010) [16] khi tién hanh toi
wu hoa viéc thu nhan ham luong polyphenol trong
mot sO thuc vat theo mo hinh bé mat dap tng.

mit dap ung va duong vién gian dé duoc thé hién
& hinh 4 mo ta su thay ddi gia tri TPC duoi anh
hudéng ctia cac diéu kién trich ly. Hinh 4 cho thay,
ca ba nhan to trich ly nhu: Ty 1¢ xoai/nudéc (X)),
nhiet do trich ly (X,), thoi gian trich ly (X;) déu co
anh hudng dén qua trinh trich ly TPC tir 14 xoai Ba
Mau. Qua hinh 4 ciing chi ra rang, ca ba nhan to
bao gom: X, X, va X; déu c6 twong tac véi nhau va

DPPH (%)

DPPH (%)

DPPH (%)

Ty I¢ 14 xoai/nude (wiv)

(A) (B) ©

Hinh 5. M6 hinh héi qui kha ning khit géc te do DPPH theo ty 1¢ 14 x0ai/nuéc (A),
nhiét d (B)va thoi gian trich ly (C) tai diém t6i wu

Ty 1é nguyén liéu/dung moéi ciing nhu nhiét qua trich ly cao hon [15]. Bén canh d6 viéc kéo
do déu c6 anh hudng dén kha nang khtr goc twdo  qua dai thoi gian trich ly lam gidm kha nang kh
dich trich ly, nhiét d¢ cao gay ra cac tuong tac gitta goc tw do DPPH dich trich ly [22]. Thuc nghiém
cac phan tit trong dung moi, 1am ting chuyén cho thay, khi thay ddi ty lé 1a xoai/nudc, kha ning
dong cac phan ttr, do d6 nang cao su dich chuyén khtt goc tv do DPPH dich 14 xoai ciing thay déi
cac chat va lam tang do hoa tan, két qua 1a hiéu theo, ty lé 14 xoai/nudc tang tir 1/11 + 1/13
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(g/mL) thi kha nang khtr goc tu do dich trich ly
cling tang, két qua nghién cttu nay kha phu hop
voi nghién ctru cta Gunathilake va cs (2019) [23]
cho rang, ty 1é nguyén liéu/dung moi anh huéng
c6 y nghia dén kha nang khitr goc tu do cta dich
trich ly tir mot s6 thuc vat. Két qua thuc nghiém
nhan thay nhiét do trich ly anh hudng co y nghia
dén kha nang khtt goc tu do ctia 1a xoai Ba Mau (p
< 0,05), khi tiép tuc nang nhiét thi hiéu qua trich ly
khuynh huéng gidm nhung voi toc do gidm cham
hon [23]. Két qua nghién cttu nay ciing tuong tu
két qua nghién ctru ctia Chu va cs (2022) [24] cho
rang, kha nang khtr goc tv do DPPH ciing bi tac
dong boi nhiét do. Mat khac khi thoi gian trich ly
kéo dai tir 4 + 6 phat nhan thay, kha nang khtt goc
tw do ciing bi tac dong, két qua nay ciing kha twong
déng voi nhitng nghién ctru ctia Herrera-Calderon
va Vega (2020) [25] cho ring, thoi gian chi phoi
viéc chiét xuat kha nang khir goc tv do DPPH
trong mot so loai thuc vat. Mo hinh duoc kiém tra
qua hé so xac dinh tuong quan R?% mo hinh tuong
quan xay dung tir thi nghiém da théa man diéu
kien voi thong s6 R* cao (R*= 0,98) va tat ca cac hé
sO clia gia tri p déu thé hién mac do y nghia cao.
Phuong trinh hoi quy (2) mo ta kha nang khir goc
tw do qua trinh trich ly dich chiét 1a xoai Ba Mau
nhu sau:

DPPH = -450,059 + 45,4495X, + 8,22743X, +
19,0889, 1,88792X,2 0,009575X,X, +
0,078875XX, - 0,0805939X,% - 0,007775X,X; -
1,96078X:% (2

Béang cac thuat toan phan tich téi vu st dung
chuong trinh Portable Statgraphics Centurion
XV.1 thu duoc cac gia tri t6i wu tmg voi gia tri cuc
dai ctia ham muc tiéu, két qua: Kha nang khir goc
te do DPPH dat gia tri toi wu 1a 76,83% voi ty 1 1a
xoai/nuéc 1/12 (g/ml), nhiét do trich ly 50°C
trong thoi gian 5 phut. Két qua nghién ctu thu
duoc ciing tuong tu voi két qua ctia Bharathi va cs
(2011) [26] vé kha nang khtr goc tuw do DPPH khi
toi vu hoa kha nang chiét xuat dich tir mot s6 loai
thuc vat theo phuong phap bé mat dap tmg.

4. KET LUAN

Sau qua trinh nghién ctru thu duoc két qua
qua trinh trich ly thu nhan cac hop chat c6 hoat

tinh sinh hoc va kha nang khtt goc te do trong
dich trich tir 14 xoai Ba Mau t6i wu dat duoc tir mo
hinh véi ty 1é 14 xoai/nuéc 1/12 (g/mL), nhiét do
trich ly 50°C trong thoi gian 5 phuat c6 ham luwong
polyphenol téng 14,12 + 1,35 (mgGAE/g chat
kho) va kha niang loai goc te do DPPH 1a 76,83 +
3,08%.
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STUDY ON EFFECTS OF SOME FACTORS IN POLYPHENOL EXTRACTION PROCESS AND
ABILITY OF DEOXIDIZED FREE RADICAL OF BA MAU MANGO LEAVES

Tran Xuan Hien', Le Thi Thuy Hang', Nguyen Tan Hung?
! Faculty of Agriculture and Natural Resources, An Giang University,

Vietnam National University Ho Chi Minh city

“Faculty of Agriculture and Food Technology, Tien Giang University
Abstract

There have not been many studies assessing the composition of valuable bioactive compounds in
white Ba Mau mango leaves (Mangifera indica 1.). This current study was conducted to
investigate the effects of mango leaves/water, temperature and extraction time on total
polyphenol content and antioxidant activity from the white mango leaves. The results showed that
appropriate ratio of mango leaves/water of 1/12 (w/v), extraction temperature 50°C and
extraction time of 5 minutes, the total phenolic content (TPC) of 14.12 + 1.35 mgGAE/g, the
DPPH free radical scavenging of 76.83 + 3.08%. This study provides scientific data on the potential
values of white mango leaves, establish a foundation for applying this extraction technology to

develop functional foods.

Keywords: DPPH radical scavenging, extraction, mango leaves, phenolics.
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TOM TAT

Voi muc tiéu nghién ctu vé diéu kién say thich hop dé tao san phdm thit vit tim gia vi sdy gion,
khao sat duoc tién hanh véi cac mie nhiét do 1a 60, 70, 80°C cling cac muc thoi gian 1a 3, 4, 5 gio.
Céac mau san phdm duoc danh gia chat luong dua trén cac chi tiéu vé do cimg, dd 4m, do mau sic
va danh gia cAm quan voi 4 yéu cau vé mui, vi, mau sic va cau trac cta san phdm. San phdm
thanh pham duoc xac dinh chat lwong thong qua cac thong s6 vé ham luong dinh duong, chi tiéu
hoa ly va vi sinh. Két qua ctia qua trinh sdy chon duoc diéu kién thich hop nhat dé tao san phdm
la & nhiet do 70°C trong 4 gio. Vi diéu kién nay, do 4m ctia san phdm duoc xac dinh 12 9,17%; do
ctmg 12 6,5 N; gia tri L*1a 28,58; gia tri a*1a 6; gia tri »*1a 8,85; bon yéu t6 vé mui, vi, mau va cau
trac dat diém cao nhat tng voi mui thom déc trung, vi man va ngot hai hoa, mau nau dé hoi sam,
thit kho gion, ctng vira phai, khong gay vun. Bén canh do, san phdm dat chat luong tot voi ham
lwong protein 60,86 g/100 g; lipid 5,07 g/100 g; chi s6 peroxide 0,0022% va NH, 26 mgNH,/100 g.
Chat luong vi sinh vat trong gi¢i han an toan cho phép theo QCVN 83:2012 BYT. Qua d6 cho
thay, tiém nang tmg dung va thuong mai héa san pham thit vit trong thi truong thuc phdm kho.

Tt khéa: Ciu tric, mau sac, sdy gion, sdy nhiét, thit vit say, tim gia vi.

1. BAT VAN BE

Cuoc song hién dai ban ron gop phan lam gia
tang cac nhu cau tiéu dung san phidm thuc phdm
tién loi va giau dinh duong. Thit gia cam sdy, dac
biét 1a cac san phdm tu thit vit, dang dan tré
thanh mot xu huong tiéu dung méi tai Viét Nam
va trén thé gioi. Thit vit khong chi cé gia tri dinh
duong cao ma con mang dac trung huong vi riéng
so voi thit ga, phu hop dé phat trién cac san pham
ché bién nhu thit wép gia vi sdy [1]. Tuy nhién,
qua trinh siy anh huéng mot cach dang ké dén
chat lwong cam quan thé hién qua cac chi tiéu
nhu: Mau sac, do gion, huong vi; cac gia tri dinh
duwong nhu ham lwong protein, lipid; cing nhu do

an toan vi sinh cta san phdm cudi cung [2].
Trong do, viéc lua chon diéu kién say thich hop
vé yéu t6 nhiét do siy va thoi gian siy dong vai
tro then chot trong viéc dam bao do gion mong
muén ma khong lam mat di cac dic tinh dinh
duong tu nhién cuda thit vit cing nhue hwong vi tie
cac loai gia vi tAm uop [3]. Mot s6 nghién ctu da
xac dinh rang nhiét do sdy tir 60 - 100°C va thoi
gian sdy tir 2 - 6 gi¢ 1a khoang bién dong chinh co
anh huong 16n dén céc chi tiéu chat luong cta cac
loai thit sdy noi chung va thit gia cAm noi riéng
[4, 5]. Ngoai ra, thanh phan va phuong phéap tim
u6p gia vi cing anh huéng dén mui vi va mirc do
chap nhan ctia nguoi tiéu dung, tuy nhién trong
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nghién cttu nay, cong thic gia vi duoc ké thira tir
quy trinh san xuat truyén thong dang duoc ap
dung tai cac doanh nghiép véi cac san phidm
mang tén “kh6é ga” hay “lap vit” dang duoc
thuwong mai hoéa trén thi truong hién nay. Cong
thic gia vi duoc chuidn héa & budc chudn bi
nguyén liéu cho phu hop véi nghién ctru dé tap
trung khao sat hai yéu t6 ky thuat quan trong la
nhiét do va thoi gian sdy. Do d6, nghién ctru nay
duoc thuc hién nhidm xac dinh nhiét do va thoi
gian sy tot nhat trong ché bién san pham thit vit
tdm gia vi sdy gion, thong qua viéc danh gia cac
chi tieu vé do cung, do 4m, mau sic va danh gia
cam quan vé mui, vi, mau, cau triuc cia san pham.
Bén canh do, nghién ctru tién hanh xac dinh chat
luong vé gia tri dinh duong, mot so chi tiéu hoa ly
va vi sinh cta san pham. Két qua thu nhan duoc
ctia nghién cttu 1a co sé khoa hoc quan trong dé
phat trién quy trinh ché bién san phdm moi tr thit
vit, gop phan da dang hoa san pham thit gia cam,
nang cao gia tri gia ting va dap tng nhu cau tiéu
dung hién dai.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi méu

2.1.1. Nguyén vat liéu

Qua trinh nghién cttu st dung cac loai nguyén
lieu cu thé 1a thit e vit cia Cong ty Trach nhiém
httu han Thuc phdm Huong vi Viét, Viét Nam;
duong (Cong ty TNHH Oro, Viét Nam); cu ging
tuoi, rugu gao (Thuan Viét, Viet Nam); mu6i (mudi
tinh Visaco, Viét Nam); ngt vi huong (Cong ty
Vianco, Viét Nam); bot 6t (Cong ty Vianco, Viét
Nam); bot sa (Cong ty Vianco, Viéet Nam); tiéu
(Cong ty Vianco, Viét Nam); bot toi (Cong ty
Vianco, Viét Nam).

2.1.2. Mau thit vit ban thanh pham

Thit vit duoc rira sach va tién hanh khttr mui
tanh theo cach lam truyén thong ap dung cac loai
nguyén liéu c6 kha nang khtt mui trong thuc phdm
nhu: Gung va ruou [6]. Thit tc vit duoc ngam voéi
hon hop gimg tuwoi gia nhuyén va ruou trang (ti lé
50%/khai luong thit vit) trong 30 phut réi rira sach
voi nudc va dé rao. Cat miéng day 2 cm doc theo
x¢ thit. Phoi tron thit trc vit da cat miéng voi cac
loai gia vi duoc ké thira tir quy trinh san xudt

truyén thong va duoc chuin hoa cho phu hop véi
diéu kién nghién cttu (voi ham luong tinh trén
khoi luong thit tc vit) nhu: Bot téi (4%), bot tieu
(0,5%), muoi (1%), bot ot (0,2%), bot sa (0,5%), bot
ngt vi huong (0,25%) va 50% nudc loc. Sau khi thit
va cac loai gia vi duoc tron déu, hoén hop duoc rim
20 phut & 120°C. Thit sau rim duwoc ép mong dén
do day 0,3 cm. Pay 1a cac mau duoc chuin bi dé
tién hanh nghién cttu tao thanh san pham thit vit
tAm gia vi sdy gion.

2.2. Phuong phap nghién ctru

Mau thit vit sau khi dugc chudn bi lan luot
duoc dua vao ta sdy (MSD100-160, Mactech Viét
Nam) va tién hanh siy & cac muic nhiét ¢ va thoi
gian theo [4] c6 diéu chinh nhiét do sdy duoc
kiém soat 1a 60, 70, 80°C trong thoi gian lan luot
la 3, 4, 5 gi0v. San phdam sau khi sdy duoc do do
ctmg, do 4am, do mau sic va danh gia thi hiéu caa
nguoi tiéu dung. San phdm thanh phdm t6i wu
duoc chon dé phan tich chat luong vé luong
protein, lipid, peroxide, NH; va chat luong vé vi
sinh vat (téng so6 vi sinh vat hiéu khi, £. coli va
Salmonella spp.).

2.3. Phuong phap phan tich
2.3.1. Do cung

bo ctmg (N) ctia san phdm duoc do bang phan
mém Texture Lab Pro (Force), version 1.18 - 408,
may TMS pro (Trung Quéc) theo chuong trinh
nén mot chu ky voi dau do nhon theo Lu va cs
(2021) [7] c6 diéu chinh phu hop. Do cing 1a luc
dinh (luc nén cuc dai).

232 Do am

Do 4m cda san phdm duoc xac dinh bang may
say 4m nhanh dé ban (KERN DBS 60-3, Kern &
Sohn GmbH, Balingen-Frommern, Dtc). Hoat
dong ctia can sidy 4m dua theo nguyén tac trong
luc nhiét voi bo phan gia nhiét st dung hé thong
den halogen. Két qua do duoc hién thi trén man
hinh LCD ctia may.

2.3.3. Cic gid tri mau sac

Mau sic cta san pham thit vit tAm gia vi sy
gion, thé hién qua ba gia tri L* a*va b* duoc do
bang may do mau Colorlite sph870 (Puc). Trong
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do, gia tri LZ*biéu thi @6 sang cta san pham. Gia tri
a*thé hién do do va gia tri 5*biéu thi do vang ctia
san pham [8]. D¢ sai lech mau AE duoc xac dinh
theo cong thirc AE = [(L*)* + (a”)* + (b")"]Y=

2.3.4. Danh gi4 cam quan san pham

San phdm thit vit tdm gia vi siy gion duoc
danh gid cdm quan theo bon chi tiéu: mau sac,
mui, vi va cau trac, st dung phuong phap cho
diém theo TCVN 321579 [9] (hiéu chinh) v6i
thang diém tir 0 - 5. Muoi cdm quan vién dong thoi
danh gia tat cad mau thit. Diém 5 phan 4nh muc do
ddc trung tot nhat cta ting chi tiéu: Mau nau do
dep (mau sic), mui thom dic trung (mui), vi min
ngot hai hoa (vi), cau tric kho gion, cting vira phai,
khong gay vun (cau truc). Cac muic diém thap hon
tuong tng voi muc do suy giam veé chat luong nhuw
mau chay khét, mui la, vi mat can doi hoac cau
truc mém, dé gay, roi rac.

2.3.5. Danh gi4 chat rong cia san pham

San phdm thanh pham thit vit tdm gia vi say
gion (thanh phdm sau cung duoc sdy & nhiét do
va thoi gian t6t nhat duoc chon tir két qua cua
nghién cttu) duoc phan tich danh gia vé thanh
phan héa hoc nhu: Ham lwong protein, lipid,
peroxide, NH3 va vi sinh vat nhu téng s6 vi sinh
vat hiéu khi, £. coli va Salmonella spp. duoc ti€n
hanh kiém nghiém tai Trung tdm Chat luong,
Ché bién va Phat trién Thi truong ving 6, thudc
Cuc Chat luong, Ché bién va Phat trién Thi
truong (NAFIQPM) véi cac phuong phap thir cia
cac chi tieu duoc cong nhan baoi ISO/IEC 17025
nhuw: Ham luong protein, ham lwong lipid,
peroxide, NH,, téng so vi sinh vat hiéu khi, E.
coli, Salmonella spp.

2.4. Phuong phap xtt Iy s6 lieu

Phan mém thong ké Minitab 18 va Microsoft
Excel 2013 duoc tmg dung dé xit ly so liéu cta thi
nghiém nghién ctu. Phuong phap phan tich
phuong sai (ANOVA) va kiém dinh LSD duoc st
dung d@é danh gia su khac biét gitta trung binh ctia
cac nghiém thirc, voi do tin cay 95%. Cac két qua
duoc trinh bay gom gia tri trung binh cta 3 lan lap
lai + do lech chuén. Cac gia tri P duoi 0,05 thé hién
su khac biét c6 y nghia thong ke.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia nhiét do va thoi gian sdy
dén d6 cimg va d6 4m ctia san phdm thit vit tim
gia vi sdy gion

Qua trinh sdy thu duoc két qua & hinh 1 cho
thdy, do 4m con lai trong thit vit sy giam mot
cach ro ret khi nhiét do va thoi gian sdy ting mot
cach co y nghia thong ké. Do 4m cta san phdm
cao nhat (15,97%) khi duoc sdy & nhiét do thap
nhat va thoi gian ngan nhat (60°C trong 3 gio),
trong khi gia tri nay dat thap nhat (3,99%) khi nhiét
do sdy cao nhat két hop vdi thoi gian siy dai nhat
(80°C trong 5 gi0). Xu huwong nay dugc giai thich
boi su gia ting gradient nhiét va toc do bay hoi
nuoc tu do trong mo co khi nhiét do tang, két hop
voi thoi gian sdy kéo dai giup loai bd nhiéu nuoc
hon. Theo Mujumdar (2014) [10], toc do say tang
khi nhiét do méi truong cao hon do su chénh léch
ap suat hoi nuoc gitta bé mat san phdm va khong
khi xung quanh tang lén, tit d6 thuac ddy qua trinh
khuéch tan 4m ra khoi vat lieu sdy. Ngoai ra, &
nhiét do sy 80°C trong 5 gi¢' (Hinh 1) giup do 4m
dudi 5%; diéu kién nay phu hop véi yéu cau vé do
gion va an toan vé sinh thuc pham [11]. Xu huong
giam do 4m theo thoi gian va nhiét do cing duoc
ghi nhan trong cac nghién ctru thuc nghiém gan
day doi voi san pham thit gia cam va thit dé sdy; cu
thé, voi cong bo vé anh huéng cua diéu kién siy
dén chat luong cta thit heo say [12], hay déi voi
thit say [13].

Két qua vé do ctng cta san pham (Hinh 2)
thay doi dang ké theo nhiét do va thoi gian say,
dao dong tir 1,48 - 6,5 N. Nhin chung, d6 cting cé
xu huong tang khi d0 4m giam, nhung méi quan
hé nay khong hoan toan tuyén tinh. Cu thé, mau
duoc sy & 80°C trong 4 gio c6 do cung (4,20 N)
cao hon so v6i mau say ¢ 70°C trong 5 gio (3,17 N)
voi & mic d6 4m tuong duong 6%. Diéu nay cho
thay, nhiét do 1a yéu to6 c6 anh hudng dang ké dén
do cing do qua trinh bién tinh protein va collagen,
tr d6 anh huéong dén ciu truc co hoc cta san
phiam dan dén viéc cing hoa khong dong déu [13].
Bén canh do, trong diéu kién say nhiét do cao, thoi
gian dai, c6 thé tao nén lop vo ngoai kho cung
trong khi bén trong van giit 4m, dan dén két cau
khong dong nhat [14, 15]. Diéu nay giai thich vi
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sao mau sdy & 80°C trong 5 gio du co do 4m
(3,99%) la thap nhat nhung do cing (3,36 N)

Nhiet do Sé.)’ (°Cyr  ——060 --a--70 ——380

Do ann (%)
.
=

Thén gran sfly (hy

khong dat gia tri cao nhat 1a 6,5 N so voi mau duoc
say & 70°C trong 4 gio.

Nhiét do say (°C): B60 @70 B80

a

£ b
E Dbe ¢
4 d == d

Do cimg (N)
f=2%

NI -
I

1y

3 4 s

Thoi gian say ()

Hinh 1. Anh hudng ciia nhiét 6 va thoi gian sdy dén  Hinh 2. Anh hudng ciia nhiét do va thoi gian sdy

d6 4m cta san phdm

dén do cing ctia san phdm

Ghi chu: Cic chir khdc nhau trong hinh biéu thi sw khac biét co y nghia thong ké ¢ muic y nghia 0,05
theo phép kiém dinh LSD gitta cdc muic nhiét do va thoi gian say.

Do 4m va @6 cing ctia mau sau sdy cé quan hé
hé ty 1é nghich khi d6 4m cang giam thi do ctmg c6
xu hudéng tang. Tuy nhién, do tic dong cta nhiét do
cung su thay déi ctia ciu tric vi mé ciing nhu mic
do bién tinh protein dugc hinh thanh trong qua
trinh sdy lam cho su thay d6i do cung khong ty lé
thuan hoan toan véi su giam do am [16]. Theo
Pham va cs (2022) [17], thit ga duoc sdy nhiét két
hop, diéu kién say tir 70 - 80°C trong 4 - 5 gi¢r co thé
dat duoc @6 gion va do 4m mong muon dé kéo dai
thoi gian bao quan. Nhin chung theo két qua hinh 1
va 2, d0 am giam khi tang nhiét do va thoi gian;
nguoc lai, d0 cing tang dén mot muc do roi giam
nhe do tac dong phtc hop cta ciu tric mo va bién
tinh protein. Nhiét do va thoi gian sdy duoc chon
can duoc xem xét két hop voi thitr nghiém cam quan
tryc tiép ciing nhu x4c dinh mau sic chinh x4c cho
ting diéu kién.

3.2. Anh huéng ciia nhiét do va thoi gian sdy
dén chat leong cdm quan cia ngueoi tieu dung doi
voi san pham thit vit tdm gia vi sdy gion

Két qua hinh 3 cho thay, cAm quan ctia nguoi
tiéu dung doi voi san pham thit vit sdy gion chiu
anh huong ro réet boi nhiét do va thoi gian sdy. Cac
chi tiéu duoc danh gia bao gém: Mui, vi, mau sic
va céu truc; voi thang diém tit 0 - 5. Nhin chung,
cac diéu kién sdy & 70 trong 80°C trong thoi gian 4
- 5 gio mang lai diém cam quan cao hon so voi diéu
kien say & 60°C.

Nhiét o say (°C) -
5 Thot gian say (h)

-==60-3
60-4

Cau truc

Mau

Hinh 3. Chat hrgng cdm quan ctia san phdm

Vé mui, mui thom dic trung dat gia tri cao
nhat ¢ diéu kién nhiet do say 70°C trong 4 gio (4,8
diém), trong khi mau duoc sdy & 60°C trong 3 gid
chi dat 3,3 diém. Su khac biét nay c6 thé lién quan
dén qua trinh phan tng Maillard & nhiét do phu
hop, tao ra cac hop chat thom nhw: Pyrazines va
aldehydes [16, 18]. Tuy nhién, & nhiét do say 80°C
trong 5 gio, diém mui bat dau giam (4,2) c6 thé do
mui bi gidm hodc xuat hién mui chay nhe khi nhiét
do say tang, twong tu theo nghién citu ctia Yang va
cs (2009) [19].

Vé vi, chi tiéu nay duoc danh gia cao nhat khi
sdy san pham & 70°C trong 4 gio (4,5 diém). Diéu
kién sdy nay cho thdy su can bang gitra man va
ngot mot cach hai hoa. O nhiét do thap (60°C),
diém vi chi dao dong tit 3,1 - 3,9. Theo Arora va cs
(2021) [20], viec say thit & nhiét do thap co thé git
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nuodc nhiéu, lam loang huong vi. Mat khéc, khi say
nhiét do cao thé mot s6 phan tng hoa hoc dién ra
tao ra nhitng hop chat moéi lam thay déi vi ctia san
phdm nhu phan tng caramel.

Vé mau, mau sic cing dat diém cao nhat &
nhiét do sdy 70°C trong 4 gio (4,9 diém) vi mo ta
ro nét mau nau do dic trung cho san phidm, duoc
nguoi tiéu dung wa thich. O cac mirc nhiét do say
thap hon va thoi gian sdy ngan (60°C, 3 gio), diém
mau thap hon (3,4 diém), chua dt hap dan nguoi
dung. Nguoc lai, mau duoc sdy ¢ nhiét do cao
trong thoi gian dai (80°C, 5 gi®) cing c6 diém mau
thap (4,0 diém), do xuat hién hién tugng mau sim
qua muc hoac nga sang mau sic dac trung khi bi
chay khét [21].

Vé céu truc, san pham duoc cdm nhan tot nhat
khi duoc siy & 70°C trong 4 gio (4,7 diém) tng voi
dac tinh la gion, cing vira phai, khong gay vun.
Céac mau say ¢ 60°C hodc 70°C trong 3 gid co diém
cau truc thap hon (3,0 - 3,6), do san ph4dm chua du
kho, tao cam giac mém, khong gion. Khi sy san

phiam & nhiét do 80°C trong 5 gid, diém céu tric
ciing giam nhe, do san pham quéa kho va dé gay
vun.

Vay viéc stt dung nhiét do 70°C va say trong
thoi gian 4 gio gitup dat diém cam quan 1a cao nhat
& ca bon tiéu chi vé mui: (4,8), vi (4,5), mau (4,9)
va cau trac (4,7). Pay 1a nhiét do va thoi gian say
tot nhat duoc chon.

3.3. Anh hudng ciia nhiét do va thoi gian sdy
dén mau sic cta san phdm thit vit tdm gia vi sdy
gion

Doi voi san phdm sdy, mau sdc 1a mot trong
nhing chi tiéu quan trong phan anh qua trinh bién
d6i hoa hoc va vat ly trong qua trinh ché bién. Két
qua vé su thay d6i mau trong nghién ctu nay duoc
thé hién & bang 1. Trong d6, cac gid tri mau mau
L*(d6 sang), a* (muc do do) va b* (muc do vang)
duoc st dung dé danh gia mirc do anh hudéng ctia
diéu kién sdy dén mau sic cua thit vit sdy gion.

Béng 1. Anh hudng ctia nhiét d6 va thoi gian sdy dén cac gi4 tri mau sdc clia sin phdm

Nhiét do | Thoi gian N "
€O | (@) L a b hE

60 3 41,00 + 0,94* 6,14 + 2,20% 14,75 + 0,56% 13,88 £ 0,78
60 4 40,16 + 1,93 6,68 + 2,43 14,93 £ 1,37¢ 13,36+ 1,122
60 5 37,72 + 5,942 751+231" | 12,26 + 7,62 12,43 + 3,61
70 3 34,29 + 0,77 8,32 +£0,15* 13,95 + 0,51* 8,01 + 0,81¢

70 4 28,58 + (0,534 6,00 + 0,29% 8,85 + 0,39

70 5 35,38 + 0,23 8,68 £ 0,29* 14,83 + 0,09? 9,45 + 0,26
80 3 33,91 + 0,77 6,62 + 0,68 | 11,12+ 0,28® 5,87 + 0,53
80 4 37,19 + 0,68 7,04+0,30® | 10,51 + 1,29 8,91 + 0,39
80 5 26,74 £ 0,22¢ 4,19+ 0,38 5,86 + 0,030° 3,96 +0,11¢

Ghi chu: Cic chir khdc nhau trén cung mot cot biéu thi sur khac biét co y nghia thong ké ¢ muc y
nghia 0,05 theo phép kiém dinh LSD. Cic gid tri mau cua nghiém thitc nhiét do sy (70°C) va thoi gian
say 14 4 gio duoc st dung lam tiéu chudn dé so sanh sur khdc biét vé mau sac cua cdc nghiém thiic con lai
va AE dwoc tinh theo cong thitc chénh léch mau CIE76.

DPo sang (L* ctia san phidm sdy duoc trinh bay
& bang 1 cho thay, c6 xu huong gidm manh khi
nhiét do va thoi gian say tang. Viéc nay phan anh
hién tuong san phdm tré nén sim mau hon. Mau
c6 do sang cao nhat khi duoc siy ¢ nhiét do 60°C
trong 3 gio (41,00), trong khi thap nhat & 80°C
trong 5 giv (26,74). Diéu nay c6 thé duoc giai thich

do qua trinh phan tng Maillard va Caramel hoa
xay ra manh mé hon & nhiét do cao va thoi gian
dai, dan dén su hinh thanh cac sac t6 nau [22]. Két
qua nay phu hop v6i nghién cttu cia Zhang va cs
(2006) [23], khi say thit heo & 70 - 80°C, gia tri L*
giam tuong tng, tao ra san phadm c6 mau sam nau
dac trung cho snack thit heo.
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Gia tri a* cia san phdm dao dong tir 4,19 -
8,68. Trong d6, mau say & 70°C trong 5 gio dat gia
tri a* cao nhat (8,68) cho thay, su ting cudng sic
d6 do su bién tinh ctia protein ciing v6i su oxy hoa
lipid. Nguoc lai, mau siy & 80°C trong 5 gid c6 gia
tri a* thap nhat (4,19), ching to tai nhiét do qua
cao, mot phan sic t6 c6 thé bi pha hiay dan dén
giam sidc d6 ctia san pham [21].

Gia tri b*thé hién mitc do vang ctia san pham
cling c6 xu huong giam & cac diéu kién nhiét cao
va thoi gian kéo dai. Mau duoc say & nhiét do 60°C
trong 3 gio c6 b* cao nhat (14,75), trong khi mau
80°C trong 5 gio chi dat 5,86. Diéu nay chimng to su
anh hudéng ro rét ctia qua trinh oxy hoéa va phan
ung hoa hoc lén sic t6 thit. Tuong tue voi nghién
cttu ctia Gomez va cs (2020) [24] vé bién ddi mau
sdc trong qua trinh sy thit ga; khi qua trinh gia
nhiét kéo dai mau vang tu nhién ctia san pham bi
giam di ro rét do su phan hiy ctia myoglobin va
cac hop chat chta nito.

Ngoai ra, st khac biét mau sac téng thé (AE)
(Bang 1) so voi mau chudn duoc sdy ¢ 70°C trong
4 git cho thay rang cac diéu kién sdy vé nhiét do
va thoi gian lan luot & 60°C trong 3 gio va 80°C
trong 5 gio ¢ AE cao nhat; ching t6 cé su khac
biét mau 16n nhat so véi mau duoc danh gia 1a toi
uu vé mau khi danh gia cdm quan véi két qua &
hinh 3, c6 diéu kién nhiet do 1a 70°C sdy trong 4
gi0. Diéu nay phan anh rang cac diéu kién sy qua
nhe hoiac qua manh déu dan dén mau sic khac
biét 16m so véi mirc mau duoc cdm nhan tot nhat.

Dua trén cac chi tieu L% a* b*va AE, diéu
kién sdy & 70°C trong 4 gio cho mau sic hai hoa
nhat va duoc xem xét chon vi thé hién su can bang
tot gitta d0 sam mau va do hap dan cam quan
(Hinh 3). O diéu kién nhiét do 80°C trong 5 gid tuy
dat do kho tot nhung lam mau qua t6i va mat sic
to, trong khi & 60°C trong 3 gid gitt mau sang
nhung khong dat duoc mau dé nau dac trung cta
san phadm sy gion.

3.4. Chat leong ctia sin phdm thit vit tim gia
vi sdy gion

Két qua phan tich tir bang 2 cho thay, ham
luong protein trong san pham thit vit sdy gion dat
60,86 g/100 g, trong khi ham luwong lipid la 5,07

g/100 g. Ham luong protein phan anh gia tri dinh
duong va 1a chi tiéu mong muén trong cac san
phdm thit siy. Theo Lawrie va Ledward (2006)
[25], trong diéu kién sdy nhiét, sy mat nudc lam
gia tang ty 1é cac chat ran, dic biét 1a protein. So
sanh v6i nghién ctu ctia Chaudhry va cs (2011)
[26] trén san phdm thit ga sdy ¢ 60°C trong 8 gio,
ham luong protein dat khoang 57 - 59 g/100 g cho
thay, két qua ctia san phdm vit sdy trong nghién
ctru nay 1a phu hop va cé phan cao hon.

Bang 2. Chat luong cia san phdm thit vit tAm gia vi

sdy gion
Chitiéuphan | o vitinh | Ham luong
tich
Protein® g/100 g 60,86
Lipid®” g/100¢ 2.07
Peroxide” % 0,0022
NH," mgNH,/100 g 26
Vi sinh vat hiéu 3
Khi® CFU/g 28X 10
E. col” CFU/g <10
Salmonella | ;i yhin/25¢ | ND
Spp

Ghi chu: (%) Két qua duoc kiém tai Trung
tam Chat luong, ché bién va Phat trién thi truong
vung 6.

Ham luong lipid (Bang 2) cta san phdm duoc
xac dinh 1a 5,07 g/100 g, twong d6i thap so vdi cac
loai thit ché bién khac nhu thit heo sdy hodc bo
kho (thuong tir 8 - 12 g/100 g) [27]. Két qua nay
pht hop voi xu huong san phdm thuc phdm it béo
nhiam d4p tmg nhu cau nguoi tiéu dung hién dai.
Gia tri peroxide ctia san pham 1a 0,0022% cho thay,
muc do oxy hoa lipid rat thap, phan anh san phdm
c6 do tuoi va 6n dinh tot. Theo FAO/WHO (2019)
[28], gi4 tri peroxide dudi 0,1% 1a chip nhan duoc
d6i voi san phdm thit sdy. Ham luwong NH,
(amoniac) dat 26 mg/100 g, thap hon nguong 30 -
40 mg/100 g trong cac nghién ctru vé thit sdy duoc
bao quan trong 1 - 2 tuan [29]. Piéu nay phan anh
qua trinh phan giai protein (sinh ra NH;) chua xay
ra manh, chimg minh san phdm dat chat luong tot
va chua c¢6 hién tuong hu héng do vi sinh vat hoac
enzyme ndi sinh.
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Ngoai ra, qua két qua kiém tra vi sinh (Bang
2), tong so vi sinh vat hiéu khi 1a 2,8 x 103 CFU/g,
thap hon dang ké nguong cho phép theo QCVN 8-
3:2012/BYT [30] doi voi thit va san phdm ché bién
tur thit phai qua x ly nhiét truéc khi st dung (5 x
10°- 5x 10° CFU/g). Vi khuén E. colivéi két qua <
10 CFU/g va Salmonella spp. (ND - khong phat
hién/25 g) cho thay, quy trinh ché bién dam bao
an toan vé sinh thuc phdm. Nghién ctu cua
Rahman va cs (2020) [31] trén thit vit sdy kho
bang sdy nhiét doi leu, néu nhiet do dudi 70°C
hodc thoi gian sdy qua ngan thi thuong van ton tai
vi sinh vat gay bénh, dac biét 1a Salmonella. Do d6,
quy trinh siy ctia san phdm (Hinh 4) nay duoc
danh gia la hiéu qua va an toan.

_— S

bar ANy LA
Hinh 4. San ph4m thit vit t4m gia vi sdy gion
4. KET LUAN
Qua trinh nghién cttu da chon duoc diéu kieén
tot nhat vé nhiét do sy va thoi gian sdy tao san
pham thit vit tdm gia vi sdy gion lan luot 1a 70°C va
4 gid. San pham tao thanh c6 d6 4m (9,17%), do
cuing (6,5 N), mui thom dac trung, vi hai hoa, mau
nau do hoi sam, gion, ctmg vita phai. San phdm cé
ham luong protein 60,86 g/100 g; lipid 5,07 g/100
g; chi s0 peroxide 0,0022% va NH, 26 mg NH,/100
g. Chat luong vi sinh vat trong gi6i han an toan
cho phép theo QCVN 83:2012/BYT. San phim
pht hop véi xu huéng thuc pham sy kho hién dai.
Qua do cho thay, tiém nang tng dung va thuong
mai hoa trong thi truong thuc phdm kho.
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Dé tai nay duoc tii tro boi D 4n Hop téic Ky
thudt cua Co quan Hop tic Quoc té Nhat Bin
JICA). Tic gid chan thanh cam on Truong Pai hoc
Ky thudt - Cong nghé Can Tho di hé tro va tao moi
diéu kién thuan loi trong thoi gian thuc hién nghién
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STUDY ON THE EFFECTS OF TEMPERATURE AND DRYING TIME IN THERMAL DRYING ON
THE QUALITY OF CRISPY SPICED DRIED DUCK MEAT
Nguyen Hong Xuan!, Nguyen Thi Kieu Diem?,
Tran Bach Long®, Nguyen Trong Ngu*
! Faculty of Biochemical and Food Technology, Can Tho University of Technology
? Faculty of Technology and Fisheries, Can Tho Technical Economic College
? [nstitude of Food and Biotechnology, Can Tho University
* College of Agriculture, Can Tho University
Abstract

To investigate suitable drying conditions for the production of crispy spiced duck meat, the
experiment was conducted at temperatures of 60, 70, 80°C with drying durations of 3, 4, 5 hours.
The quality of the samples was evaluated based on indicators such as hardness, moisture content,
colorimetric parameters, and sensory attributes including aroma, taste, color, and texture. The
final product quality was determined through nutritional composition, physicochemical
properties, and microbiological criteria. The most appropriate drying condition was identified as
70°C for 4 hours. Under this condition, the product had a moisture content of 9.17%; hardness of
6.5 N; L*value of 28.58; a*value of 6; and b * value of 8.85; the four sensory attributes achieved
the highest scores, corresponding to a characteristic aroma, a balanced salty-sweet flavor, a
slightly dark reddish-brown color, a crispy yet firm texture without crumbling. In addition, the
product showed good quality with a protein content of 60.86 g/100 g, lipid content of 5.07 g/100
g, peroxide value of 0.0022%, NH, content of 26 mg NH,/100 g. The microbial quality met the
permissible safety limits according to QCVN 8-3:2012/BYT. These results indicate the potential
for application and commercialization of dried duck meat in the dried food market.

Keywords: Color, crispy drying, dried duck meat, marinated, texture, thermal drying.
Ngay nhan bai: 17/6/2025

Ngay chuyén phén bién: 28/6,/2025

Ngay thong qua phéan bién: 3/7/2025
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NGHIEN CUU THU NHAN CAO CHIET GIAU HOAT CHAT
SINH HOC TU VO QUE, UNG DUNG CHO SAN XUAT
SAN PHAM HUONG LIEU KHU MUI

Bui Thij Bich Ngoc®*, Buii Quang Thuat!
"Vien Cong nghiép Thurc pham, Bo Cong Thurong
" Email- ngocbth@firi.vn

TOM TAT

Trong vo qué ngoai tinh dau - thanh phan quan trong va c6 gia tri nhat con chira mot luong dang
ké cac hoat chat polyphenol, nhom hoat chat ty nhién nay cé dac tinh chong oxy hoa, khang vi
sinh vat, khang viém va nhiéu tac dung sinh hoc khac. Su két hop hai nhém hoat chat tinh dau va
polyphenol trong cao chiét thu nhan tir vé qué lam tang manh kha nang chéng oxy hoda, khir
khuén, khir muli... ctia cao chiét, mé ra tiém nang tmg dung rong rai trong cong nghé sinh hoc va
hoa hoc. Mot trong nhimg tmg dung nay tao nén san pham huong liéu khit mti méi thuoc dong
san phdm c6 nguon goc tir tre nhién rat pht hop voi xu huong st dung hién nay cta nguoi tiéu
dung. Trong bai bao nay, nghién ctu tap trung nghién ctru cong nghé thu nhan cao chiét giau
hoat chat sinh hoc tir vd qué dé tao ra loai san phdm huong liéu khit mui than thién, c6 hiéu qua
khtr mui cao. Két qua nghién ctu, cho thay da xay dung duoc quy trinh cong ngheé chiét xuat va
lam giau cac hoat chat sinh hoc tir vé qué tai tinh Lang Son bing ethanol 95% va cac thong so
cong nghé: Nguyén liéu c6 do 4m: 8 - 9%; kich thudc 0,5 mm < d < 1 mm; s6 lan trich ly 2 lan; ty le
nguyén lieu/dung moi: 1/12 (lan 1: 1/7, lan 2: 1/5); nhiét do trich ly: 60°C; thoi gian trich ly
khoang 9 gio (lan 1: 5 gio, lan 2: 4 gio). Véi cong nghé nay hiéu suat trich ly tinh dau va
polyphenol tong dat 91,7 - 92,5%. San pham cao chiét tho duoc tinh sach bang phuwong phép trich
ly lai voi hé dung moi ethyl acetate/nudc (1: 1) sé cho san phdm cao chiét giau hoat chat sinh hoc
voi ham lwong tinh d4u va polyphenol téng rat cao 1an luot dat 477,8 va 182,9 mg/g, ham luong
thanh phan chinh trans-cinnamaldehyde trong tinh dau ciing rat cao (92,18%). San phdm cao chiét
sau tinh sach da duoc thir nghiém san xuat huong lieu khir mui, két qua thir nghiém cho thay, san
pham huong liéu khir mui voi thanh phan chinh 1a cao chiét giau hoat chat sinh hoc tit vo qué co
mui thom dé chiu, hai hoa va c6 hiéu qua khir mui dat 97,3%.

Tie khoa: Vo qué, hoat chat sinh hoc, tinh dau, polyphenol, san pham huong liéu khir mui, cao
chieét.

1. BAT VAN BE

Trong cac loai cay lam san ngoai go cta rimg
nhiét doi Viet Nam, cay qué c6 thé t6 chic san
xuat thanh nguén hang 16n, 6n dinh, lau dai va cé
gi4 tri, nhat 1a gia tri xuat khdu. Nhitng nam gan
day, nganh nuoéi trong va san xuat qué & nudc ta
phat trién manh me, Viéet Nam tr¢ thanh nudc san
xuat va xuat khdu qué dimg thi ba thé gioi [1].
Trudc day, khi noi dén cay qué 1a gan voi tinh dau
qué, thanh phan quan trong va c6 gia tri nhat caa
cay qué. Nho diac tinh quy hiém vé huong vi clia
tinh dau qué ma cay qué 1a loai cay gia vi phd bién
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va duoc wa chuong trén khap thé giéi. Qué 1a mot
trong nhitng nguyén liéu chinh tao nén loai gia vi
“ngtl vi hwong” ndi tiéng va duoc rat nhiéu nguoi
tin dung. Nho nhitng dac tinh sinh hoc cta tinh
dau qué ma vo qué 1a loai thao duoc duoc st dung
trong nhiéu bai thudc dan gian. Thoi gian gan day,
nguoi tieu dung chuyén huong quan tdm nhiéu
dén nhom hoat chat polyphenol v6i ham luong
khong nho trong vo qué (1 - 4% trong luong kho).
Nhiéu nghién ctu da ching minh cac hop chat
polyphenol trong vo qué khong chi c6 kha ning
chong oxy hoa, khang khuin cao, ho tro chita
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bénh ma con c6 kha nang kh mui héi trong
khong khi thong qua nhiéu co ché hoa hoc va sinh
hoc [2, 3]. Dac biét, khi c¢6 su két hop hai nhom
hoat chat tinh dau va polyphenol trong cao chiét
thu nhan tir vo qué sé lam ting manh kha nang
chong oxy hoda, khtt khuan, kht mui... caa cao
chiét, mo ra tiém nang tng dung rong rai trong
cong nghé sinh hoc va hoa hoc. Abeysekera va cs
da st dung hé dung méi dicloromethane:
methanol (1: 1) va ethanol dé thu nhan cao chiét
giau hoat chat chong oxy hda tir 14 va vo qué
ceylon [4]. Két qua cho thay, cao chiét duoc chiét
xuat bang ethanol tir ca 14 va vé cay cho ham luong
polyphenol, flavonoid va kha nang chong oxy hda
(DPPH, ABTS) cao hon so voi cao chiét duoc chiét
xuat bang dicloromethane: methanol. Mot nghién
ctru khac ctia Nguyén Thi Kiéu Diém da thu nhan
cao chiét tir v6 qué bang cach chiét néng véi
ethanol, ham luong polyphenol téng dat toi 263,41
mgGAE/g cao kho [5]. Kha nang khang oxy hoéa
(ICs,) cua cao chiét nay duoc nang cao khi duoc
chuyén duodi dang nano voi lecithin (ti 1e 1: 1). T
cac két qua nghién ctru nay, mot huéng mai duoc
tap trung nghién ctu, do 1a thu nhan cao chiét tir
vO qué chtra déng thoi hai thanh phan quan trong,
gi4 tri nhat - tinh dau va polyphenol tng dung dé
tao nén cac san phidm thuc phdm, dugc phdm va
hoa my pham (trong d6 c6 san phdm huong liéu
khtr mui).
2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Vo qué vun duoc thu mua tai 4 viing nguyén
lieu 16n nhat tai cac tinh mién nuai phia Bac, Viet
Nam (Yén Bai, Lao Cai, Lang Son va Quang Ninh),
vao thoi diém thang 02/2025.

2.2. Phuong phap nghién ctru

221 Phuong phdp chiét xuat cdc hoat chat
sinh hoc

Qua trinh chiét xuat cac hoat chat sinh hoc tir
vo qué duogc thuce hién trong bo trich ly c6 bo phan
khudy tron, & nhiét do nhat dinh. Cac thi nghiem
duoc tién hanh véi 100 g nguyeén liéu da duoc xt ly
dén do am va kich thudc nhat dinh. Sau thoi gian
trich ly véi ty lé nguyén liéu/dung moi nhat dinh,
dich trich ly duoc tach ra khoi ba, roi co kiét dung
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moi bang thiét bi cd6 quay chan khong dén trong
luong khong déi sé thu duoc cao chiét. Sau do, tién
hanh x4c dinh ham luong tinh d4au va ham luong
polyphenol téng c6 trong cao chiét. Hiéu suat trich
ly tinh dau va polyphenol téng duogc tinh bang %
luong tinh dau (hay polyphenol téng) thu duoc tir
cao chiét so vdi luong tinh dau (hay polyphenol
téng) tinh theo ly thuyét c6 trong mau thi nghiém
hay tinh theo khoi luong kho ctia nguyén lieu. Moi
mau thi nghiém duoc lap lai 3 1an va xit ly s6 liéu
bang chuong trinh phan mém Microsoft excel va
IRRISTAT 4.0.

Dé nghién cttu anh hudng cta cac yéu té cong
nghé dén qua trinh trich ly, dua trén nguyén tic:
Khi nghién cttu anh hudng cia mot yéu to nhat
dinh thi cac thi nghiém déu duoc tién hanh ¢ cung
cac diéu kién cong nghé (trit yéu t6 dang duoc
khao sat). Sau khi chon duwoc gia tri thich hop ctaa
cac yéu to da duoc nghién ctu thi cac gia tri do
duoc co6 dinh trong cac thi nghiém tiép theo dé
khéo sat anh hudng ctia cac yéu to con lai. Viec lua
chon cac gia tri thich hop cta cac yéu t6 cong
nghé dua vao hiéu suat trich ly tinh dau va hiéu
suat trich ly polyphenol, chat luong cao chiét va
hiéu qua kinh té.

2.2.2. Cac phuong phap phan tich

- Xac dinh d6 4m (trong nguyén liéu va cao
chiét) bang phuwong phap chung cat véi toluen [6].

- Xac dinh ham luong tinh dau (trong nguyén
liéu va cao chiét) bang phuong phap chung cat 16i
cu6n theo hoi nuoc (trén thiét bi xac dinh ham
luong tinh dau nang kiéu Clevender) [7].

- Xac dinh ham luong polyphenol téng so6
(trong nguyén lieu va cao chiét): duoc xac dinh
theo mo ta ctia Yadav va Agarwal (2011) [8].

- Xac dinh cac hop chat thom dé bay hoi trong
cao chiét vo qué: DPugc thuc hién bing phuong
phap sic ki khi noi ghép khoi phé GC-MS, theo
TCCS: FIRI.M.227 (GC/MS) [9].

- X4c dinh céc chi tiéu an toan thuc phdm vé
kim loai nang, vi sinh, tong du luong thuoc bao ve
thuc vat theo TCVN hién hanh.

- banh gia hiéu qua khtt mui ctia san phidm
huong liéu khtt mui: Puoc thuc hién boi Hoi dong
danh gia gdém 8 thanh vién va dua trén hai chi tiéu
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la: Hiéu qua khtr mui va chat luong cam quan cta
mui san pham. Vé danh gia hiéu qua khit mui duoc
mo phéng theo, ISO 16000-28:2020 va ASTM E544-
18 [10, 11]. C4ch tién hanh nhu sau:

bat nguén mui (vai da duoc tdim dung dich
amoniac va H,S, tao mui hoi théi ro rét) vao hop
nhua c6 ndp kin (dung tich 8 lit), c6 16 nho dé xit
huong liéu khir mui vao hop, roi dé yén 10 phut.
Tiép do, timg thanh vién Hoi déong ngti mui hoi
thoi trong hop dé cho diém danh gia mui hoi thoi
ban dau (truoc xt ly), roi dong nap hop lai. Ngay
sau d9, xit san pham huong liéu khit mui vao hop
(5 lan nhan nut xit) va doi khoang 10 phut dé
huong liéu c6 du thoi gian kht mui. Tiép do, timg
thanh vien Hoi dong ngtii mui trong hop dé cho
diém danh gia mui trong hop sau xir Iy khir mui.
Luu y, cac thanh vién danh gia mot cach doc lap,
khach quan va ghi diém trudc va sau xt ly khir
mui. Thang diém danh gia tir 0 - 5 diém.

Hiéu qua kht mui duoc tinh theo cong thirc
nhu sau:

HQ (%) = DPTXL - bSXL/DSXL.100%

Trong d6: HQ 1a hiéu qua khir mui, %; DTXL la
diém trung binh cta Hoi déng truoc khi xtr ly;
DSXL la diém trung binh cta Hoi déng sau khi xit
ly khit mui.

Vé danh gia chat luong cam quan ctia mui san
phdm huong lieu khtt mui dwgc mo phong tir
TCVN 3215-79 vé phan tich cdm quan san phim
thuc pham [12]. Theo do, danh gia chat luong cam
quan ctia mui san phidm theo thang diém tir 0 - 5
diém. Trong 02 chi tieu danh gia, chi tiéu hiéu qua
khtt mui duoc coi trong hon.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich, danh gia va lga chon nguyén
lieu vé qué

Trong nguyeén liéu vo qué, hai nhom hoat chat
sinh hoc quan trong va co gia tri nhat ciing nhu co
tac dung khtr mui, khang khudn cao nhat 1a tinh
dau va cac hop chat polyphenol. V6i muc dich thu
nhan cac hoat chat sinh hoc tir vo qué dé tng dung
cho san xuat huong liéu khit mui, viec danh gia va
lya chon nguyén liéu sé dua vao ham luong cta
tinh dau va polyphenol tong c6 trong nguyén liéu
vOo qué. Nghién cttu da tién hanh xac dinh ham
luong cta hai thanh phan quan trong nay trong
mau vo qué vun dugc thu thap tir 04 viing nguyén
lieu 16n nhat tai cac tinh mién nai phia Béc, Viet
Nam (Yén Bai, Lao Cai, Lang Son va Quang Ninh).
Mau nguyén lieu duoc ldy ngau nhién trén thi
truong. Két qua duoc thé hién & bang 1.

Bang 1. Ham lugng cac hoat chit sinh hoc trong vé qué tai cac viing nguyeén liéu

. Ham luong ( tinh theo chat kho), %
Nguyeén liéu bo am (%) ) -
Tinh dau Polyphenol tong
Qué tinh Lao Cai 12,5+0,2 3,70+ 0,11 1,88 + 0,08
Qué tinh Quang Ninh 13,0+ 0,3 4,07 +0,14 1,82+ 0,07
Qué tinh Lang Son 12,5+ 0,4 471+0,18 1,77 £ 0,05
Qué tinh Yén Bai 12,0+ 0,3 4,29+ 0,15 1,71+ 0,06

Két qua phan tich tai bang 1 cho thay, ham
luong tinh dau tai cac mau qué c6 su khac biét 16n,
cao nhat c6 trong mau nguyén liéu vé qué tai tinh
Lang Son va thap nhat 1a mau qué tai tinh Lao Cai.
Vé ham luong polyphenol, khong c6 su chénh lech
lon gitta cac mau, viing nguyén liéu c6 ham luong
cao nhat 1a mau tinh Lao Cai va thap nhat 1a mau
tinh Yen Bai. Xét tong thé ca hai tieu chi ham
luong tinh dau va polyphenol téng, mau nguyén
lieu thich hop cho muc dich thu nhan cac hoat
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chat sinh hoc tir vo qué 1a mau vé qué tinh Lang
Son.

3.2. Nghién cttu ché do xir ly nguyén lieu
trudce khi trich ly

Qua trinh trich ly cac hoat chat sinh hoc ti
nguyen liéu thuc vat thuc chat 1a qua trinh khuéch
tan chat hoa tan tir nguyén liéu vao dung méi trich
ly. Do vay, dé qua trinh trich ly dién ra thuan loi,
nguyeén liéu va dung moi can dé dang tiép xuc lan
nhau, dung moi dé dang thdm thau vao nguyén
lieu va nguoc lai hoat chat sinh hoc dé dang hoa
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tan trong dung moi. Vi ly do do, nguyén liéu thuc
vat trudc khi trich ly can duoc xit Iy sao cho qua
trinh trich ly cac hoat chat dién ra thuan loi nhat.
Trong thuc té, dé€ xir ly nguyén liéu trudc trich ly
nguoi ta thuong quan tAm dén hai chi tiéu quan
trong la do 4m va kich thudc nguyén liéu. Do vay,
doi voi timg loai nguyén liéu thuc vat can lua chon
duoc do 4m va kich thudc nguyen liéu thich hop
cho qua trinh trich ly hoat chat. Qua khao sat, do
am va kich thudéc nguyen lieu thich hop duoc xac
dinh 1an luot 1a: 8- 9% va 0,5 mm < d < 1,0 mm.

3.3. Nghién cttu cong nghé thu nhan cao chiét
giau hoat chat sinh hoc tir v qué

3.3.1. Nghién cuu Iira chon phuong phap trich Iy

Trong thuc té san xuat va nghién ctru, da st
dung rat nhiéu phuong phap trich ly cho viéc thu
nhan cac hoat chat sinh hoc tir thuc vat. Moéi
phuwong phap trich ly c6 wu, nhuoc diém nhat
dinh va c6 anh huodng rat lon toi hiéu suat thu
nhan va chat luong san pham cao chiét. Do vay,
doi voi moi loai nguyén thuc vat can lua chon
duwoc phuong phap trich ly thich hop. Trong
nghién cttu nay, cac phuong phap trich ly duoc
lra chon khéo sat 1a: Trich ly tinh (ngam chiét),
trich ly dong (c6 khudy tron nguyeén liéu), trich
ly hoi luu (reflux - trich ly tai nhieét do soi cua
dung moi voi sinh han héi luu). Két qua duoc
trinh bay trong bang 2.

Béng 2. Anh hudng ciia cac phuong phap trich ly cac hoat chét sinh hoc tir vo qué

Phuong Hiéu suat trich ly tinh dau, % Hiéu suat trich ly polyphenol, %
phap trich Iy So voi téng So véi luong tinh dau | So véi téng luong | So véi luong polyphenol
luong chat kho trong nguyén liéu chat kho trong nguyén liéu
Tinh 3,331+ 0,025 70,73 £ 0,53 1,254 + 0,009 70,86 £ 0,51
Dong 4,114 + 0,032 87,34 + 0,68 1,525+ 0,011 86,17 +£ 0,62
Hoi luu 4,100 + 0,029 87,05+ 0,61 1,513+ 0,010 85,49 £ 0,56

Két qua nhan duoc tai bang 2 cho thay,
phuong phép trich ly tinh c6 hiéu suat trich ly tinh
dau va polyphenol téng thap hon han so véi hai
phuong phap con lai. Diéu nay chung té su dao
tron nguyeén liéu, dung moéi va trich ly & nhiét do
cao da lam tang manh hiéu suét trich ly cac hoat
chat sinh hoc. Trich ly dong va trich ly hoi luu cho
hiéu suat trich ly chénh léch nhau khong dang ké,

tuy nhiéen, trich ly héi luu duoc thuc hién ¢ nhiét
do cao (khoang 80°C) da gay anh hudng dang ké
dén chat luong cao chiét. Két qua nay phu hop voi
nhiéu nghién ctru thu nhan cac hoat chat sinh hoc
tr thuc vat trong va ngoai nudc.

3.3.2. Nghién cuu Ilua chon dung mdi trich Iy
thich hop

Béng 3. Anh hudng ciia loai dung méi dén qué trinh trich ly v qué

Hiéu suat trich ly tinh dau, % Hiéu suat trich ly polyphenol, %
Dung méi trich o So véi luong tinh o B
ly So voi tA(,)ng ) déu trong nguyén So voi tf)ng ) So voi luong p(A)lyplAlenol
lwong chat kho liog luong chat kho trong nguyén liéu
Ethyl acetate 4,193 = 0,036 89,03 + 0,76 1,393 £ 0,010 78,68 + 0,56
Methanol 4,155+ 0,035 88,21+ 0,74 1,539+ 0,012 86,95 + 0,68
n-Hexane 4,227 £ 0,041 89,75+ 0,87 0,772 £ 0,007 43,59 + 0,40
Ethanol 95% 4,114+ 0,032 87,34+ 0,68 1,525+ 0,011 86,17+ 0,62
Ethanol 80% 3,681+ 0,028 78,16 + 0,59 1,494 + 0,009 84,42 + 0,51
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Dung moi trich ly gitt vai tro rat quan trong
trong qua trinh trich ly cac hoat chat sinh hoc tir
thuc vat c6 anh huong quyét dinh dén hiéu suat
trich ly va chat luong cta cao chiét. Tiéu chi cho
viéc Iya chon dung moi la tinh hoa tan chon loc
nghia 12 dung moi d6 phai hoa tan t6i da cac chat
can chiét xuat, déng thoi khong hoa tan hoic hoa
tan it nhat cac chat khong can tach ra. Tiép theo 1a
cac tiéu chi nhu: Tinh an toan, kha nang bay hoi,
tinh 6n dinh héa hoc va chi phi kinh té. Can cu
theo ly thuyét vé tinh hoa tan va tai lieu tham khao,
cac dung moi dugc lua chon dé thuc hién thi
nghiém nay gom: Methanol, ethyl acetate, n-
hexane, ethanol 95% va ethanol 80%. Két qua duoc
thé hién tai bang 3.

Két qua thu duoc tai bang 3 cho thay, doi voi
tinh dau cac dung mdi vo cuc nhu n-hexane hay it
phan cuc nhu ethyl acetate cho hiéu suat trich ly
cao hon cac dung moi phan cuc nhu ethanol nhung
& muc do chenh lech khong nhiéu. Trong khi d9,
doi voi hoat chat polyphenol cac dung moéi phan
cuc lai chiém wu thé va co hiéu suat trich ly cao
hon nhiéu, nhat 1a khi so véi n-hexane. Voi muc

dich thu nhan dong thoi tinh dau va cac hoat chat
polyphenol, dung moi ethyl acetate duoc xem la
thich hop nhat cho qua trinh trich ly cac hoat chat
sinh hoc tir vd qué. Két qua nay phu hop voi két
qua nghién ctu ctia Hong va cs (2011) [13] khi
chiét xuat cac hoat chat phenolic tir cay tia to
(Perilla frutescens var. acuta).

3.3.3. Xdc dinh cdc diéu kién cong nghé trich
Iy thich hop

- Anh huéng cia sé'lan trich Iy

Vé mat ly thuyét, khi s6 lan trich ly cang nhiéu
thi hiéu suat trich ly cac hoat chat cang tang. Tuy
nhién, trong thuc té san xuat, can phai coi trong va
xem xét khia canh kinh té (hay chi phi san xuat)
dé sao cho c6 hiéu qua kinh té cao nhat boi s6 lan
trich ly ting len dan dén chi phi cho dung moi,
nang luong va hiéu qua st dung thiét bi giam di.
Do vay, doi voi moi qua trinh trich ly, can xac dinh
duoc s6 1an trich ly thich hop, cho hiéu qua cao
nhat. S6 lan trich ly duoc khao sat ¢ thi nghiém
nay la 1 1an, 2 1an va 3 1an. Két qua duoc trinh bay &
bang 4.

Béng 4. Anh hudng ciia s6 l4n trich ly dén qua trinh chiét xust

Sé lan Hiéu suat trich ly tinh dau, % Hiéu suat trich ly polyphenol, %
tr(ll(;\l}rll)ly So voi téng So voi luong tinh dau | So voi téng luong | So véi luong polyphenol
lwong chat kho trong nguyén liéu chat kho trong nguyén liéu
1 3,111+ 0,023 66,06 + 0,49 1,160 + 0,008 65,52 + 0,45
2 4,114 + 0,032 87,34 £ 0,68 1,525+ 0,011 86,17 + 0,62
3 4,190 + 0,029 88,97 £ 0,61 1,537 £ 0,013 86,83 £ 0,73

Bang 4 cho thdy, s6 lan trich ly cho hiéu qua
nhat 1a 2 1an trich ly vi trich ly 3 1an cho hiéu suat
trich ly cao hon khong dang ké so véi 2 1an trich ly
trong khi chi phi san xuat thi cao hon nhiéu. Do
vay, trich ly vé qué 2 lan 1a thich hop nhat.

- Anh hudng cia ty lé nguyén liéu/dung moi
dén qud trinh trich Iy

Nhu da néu & trén, qua trinh trich ly cac hoat
chat tir nguyeén lieu thuc vat thuc chat 14 qua trinh
khuéch tan hoat chat tir nguyén liéu vao dung moi
trich ly do c6 su chénh léch nong do chat hoa tan
gitta nguyén liéu va dung moi trich ly. Khi luwong
dung moéi trich ly trén mot don vi khdi luong cang
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cao, st chénh léch nong d¢ chat hoa tan cang 16n
hay kha niang khuéch tan ctia hoat chat vao dung
moi cang 16m, dan dén hiéu suat trich ly cang tang.
Tuy nhién, dén mot mic do nhat dinh, khi luong
dung moi stt dung qua 16n ma hiéu suat trich ly
tang khong dang ké thi trich ly sé khong hiéu qua
do chi phi vé dung moi, nang luong va nhan cong,
hiéu suat st dung trang thiét bi thap. Do vay, doi
voi mbi qua trinh trich ly, méi loai nguyeén liéu can
tién hanh khéao sat dé xac dinh duoc ti lé dung
moi/nguyén liéu thich hop cho hiéu qua trich ly
cao nhat. Ty lé nguyén lieu/dung moéi duoc khéo
sat & cac muc la: 1/8, 1/10,1/12, 1/14 va 1/16. Két
qua thi nghiém duoc thé hién & bang 5.
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Bang 5 cho thdy, ty lé nguyén lieu/dung moi
thich hop nhat 1a 1/12 (lan 1: 1/7; 1an 2: 1/5) vi
co6 tang lwong dung moi trich ly 1én nhung hiéu

suat trich ly tinh dau va polyphenol téng tang
khong dang ké nén xét hiéu qua kinh té se
khong co6 loi.

Béng 5. Anh hudng ciia ty 1é nguyén lieu/dung méi dén qua trinh trich ly

T9 16 nguyén Hiéu suét trich ly tinh dau, % Hiéu suét trich ly polyphenol, %
lieu/dung moi So voi tong So vo6i luong tinh dau So voi tong So v6i luong
(g/ml) luong chat kho trong nguyén lieu | luong chat kho polypheflol .tfong

nguyén liéu
1/8 (1/5;1/3) 3,855 + 0,027 81,85+ 0,57 1,429 + 0,009 80,76 = 0,51
1/10 (1/6;1/4) 4,114 + 0,032 87,34 +£ 0,68 1,525+ 0,011 86,17 + 0,62
1/12 (1/7;1/5) 4,285+ 0,035 90,98 + 0,74 1,576 + 0,012 89,02 + 0,68
1/14 (1/8;1/6) 4,304 + 0,038 91,39+ 0,81 1,583 + 0,010 89,41 + 0,56
1/16 (1/9;1/7) 4,317+ 0,034 91,66 + 0,72 1,586 + 0,014 89,62 + 0,79

- Anh huéng cua toc do khudy tron dén quéd
trinh trich Iy

Trong nghién ctru khao sat vé phuong phap
trich ly ¢ trén da cho thay, su vuot troi cia phuong
phap trich ly dong (c6 khudy tron nguyén lieu) so
voi phuong phap trich ly tinh (ngdm chiét). Khi
nguyén liéu va dung moi thuong xuyén duoc dao
tron sé tao diéu kién thuan loi cho qua trinh
khuéch tan tinh dau, polyphenol trong nguyén liéu
vao dung moi trich ly. Tuy nhién, néu toc do khudy
tron qua cao lai gy ra nhitng can tré nhat dinh toi
qua trinh trich ly. Do d9, tién hanh khao sat anh
hudng cta toc do khudy tron nguyén lieu téi qua

trinh trich ly cao chiét tir vo qué dé tim ra toc do
khuay tron thich hop. Cac toc do khuay tron duoc
khao sat la 300 vong/phut, 400 vong/phat, 500
vong/phut va 600 vong/phut. Két qua thi nghiém
duoc trinh bay tai bang 6. Két qua & bang 6 cho
thay, toc do khudy tron nguyén lieu co6 anh hudng
dang ké dén hiéu suat trich ly tinh dau va polyphenol
téng. Voi toc do khudy tron 400 vong/phut cho hieu
suat trich ly cao nhat. Khi toc do khudy tron cao hon
400 vong/ph, dich trich ly rat kho loc nén da bi ton
that phan nao hoat chat trong qua trinh loc. Vi vay,
toc do khudy tron nguyen liéu 1a 400 vong/phut 1a
toc do phu hop nhat.

Béng 6. Anh hudng ciia t6c do khudy tron dén qua trinh trich ly

Tée do Hiéu suét trich ly tinh dau, % Hiéu suét trich ly polyphenol, %
kl\lufiy trQn So véi tong So voi lugng tinh dau So véi tong OISO ‘}Il(e);lnloul’ogrlfn
(vong/phtt) | jyong chit kho trong nguyén liéu luong chdt kho | POYPHCNOITong
nguyén liéu
300 4,150 + 0,031 88,12 + 0,66 1,551 + 0,009 87,63+ 0,51
400 4,297 + 0,033 91,24 + 0,70 1,599 + 0,010 90,35 + 0,57
500 4,285+ 0,035 90,98 + 0,74 1,576 + 0,012 89,02 + 0,68
600 4,129 + 0,029 89,57 + 0,63 1,559 + 0,007 88,09 + 0,40
-Anh huong cua nhiét do trich ly dén qué trinh  liéu tang kha nang truong nd, dung moi trich ly tré
trich Iy nén linh dong hon, lam ting van tdc cta qua trinh

Nhiét d¢ 1a mot trong nhiing yéu t6 cong ngheé
quan trong anh huong lon toi hiéu suat trich ly cac
hoat chat sinh hoc tir nguyén liéu thuc vat. Thong
thuong, nhiét do trich ly cang cao sé lam nguyén
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khuéch tan, lam gidm d6 nhét cta cac hoat chat,
dan dén hiéu suat trich ly duoc tang lén. Tuy
nhién, nhiét do ciing 1a mot trong nhimg yéu to
gi6i han vi néu nhiét do trich ly tang qua cao c6 thé
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sé thuc ddy cac bién déi héa hoc khong mong
muon doi voi cac hoat chat, gy anh hudng toi chat
luong san phdm cao chiét. Dé xac dinh duoc nhiét
do trich ly dén qua trinh trich ly cac hoat chat sinh

hoc tir vo qué, da tién hanh khdao sat tai cac mic
nhiét do: 40°C, 50°C, 60°C, 70°C va 80°C. Két qua
thi nghiém dugc thé hién & bang 7.

Bang 7. Anh hudng ctia nhiét do trich ly dén qua trinh trich Iy

N Hiéu suat trich ly tinh dau, % Hiéu suat trich ly polyphenol, %
1et do N . Ny
trich ly So véi tong dSO ‘ﬁl lwong tinh g 45 téng luong 180 ;710’1 lviot’rrlg
() luong chat kho ad or.lAg ngtyen chat kho POyP eflo N ong
lieu nguyén liéu
40 3,786 £ 0,045 80,39 + 0,96 1,441+ 0,016 81,43 £ 0,90
50 4,180 + 0,042 88,75+ 0,89 1,560 + 0,013 88,16 + 0,73
60 4,297 + 0,033 91,24+ 0,70 1,599 + 0,010 90,35+ 0,57
70 4,331+ 0,038 91,96 + 0,81 1,603 £ 0,011 90,62 + 0,61
80 4,289 + 0,041 91,07 £ 0,87 1,596 + 0,014 90,19+ 0,79
Béang 7 cho thay, hiéu suat trich ly tinh dau va . A’}h huong cf}f thoi gian trich ly dén qud
polyphenol téng tang theo chiéu tang ctia nhiet & mh trich ly cao chiét

d0 dén nguong 60°C thi ching lai hoac ting thém
khong dang ké, hodc c6 chiéu gidm nhe do tac
dong ctia nhiét do cao da co thé xay ra nhimng
bién déi hoa hoc, that thoat tinh dau, anh hudng
dén qua trinh trich ly. Do vay, nhiét do 60°C la
nhiét do thich hop nhat cho qua trinh trich ly cac
hoat chat sinh hoc tir vo qué. Két qua nay tuwong
dong voi két qua nghién ctu ctia Nguyén Vian
Thay va cs (2020) [14], theo d6 nhiét do thich
hop dé trich ly polyphenol tir 14 cady mang cau
xiém la 60°C.

Thoi gian anh hudng t6i hiéu suat cta qua trinh
trich ly cac hoat chat tir thuc vat theo chiéu ty lé
thuan, nghia la thoi gian trich ly cang dai thi hiéu
suat trich ly cang cao. Tuy nhién, thoi gian khong
chi anh hudéng dén hiéu suat trich ly ma con anh
hudng dén chi phi san xuat va chat luong san phdm
cao chiét. Do vay, doi voi moi loai nguyén liéu voi
ham luong, ching loai hoat chat khac nhau va cau
tric nguyén lieu khac nhau can c6 thoi gian trich ly
thich hop khac nhau. Trong thi nghiém nay, thoi
gian trich ly duoc khao sat & cac mac: 6, 7, 8,9 va 10
gi0. Két qua duoc trinh bay trong bang 8.

Béng 8. Anh hudng ciia thoi gian trich ly dén qua trinh trich Iy

Thoi gian Hiéu suét trich ly tinh dau, % Hiéu suét trich ly polyphenol, %
trich ly So véi téng Sf) voi luong tinAh So véi téng luong S0 v6i luong
(giv) luong chit kho dau tror.lAg nguyeén cht kho polypheflol .tArong

lieu nguyén liéu

6 (3,5+2,5) 3,981 + 0,038 84,52 + 0,81 1,481+ 0,013 83,68 + 0,73
7(4+3) 4,188 + 0,041 88,93 + 0,87 1,558 + 0,015 88,04 + 0,85

8 (4,5+3,5) 4,297 +£ 0,033 91,24 + 0,70 1,599 + 0,010 90,35 + 0,57
9(5G+4) 4,355+ 0,036 92,47 + 0,76 1,624 £ 0,012 91,76 + 0,68
10 (5,5 +4,5) 4,379+ 0,031 92,98 £ 0,65 1,632 £ 0,011 92,19+ 0,62

Bang 8 cho thay, thoi gian trich ly anh huéng
l6n dén hiéu suat trich ly cac hoat chat tinh dau va
polyphenol va dat nguong & murc 9 gio (lan 1: 5 gio;

lan 2: 4 gio) vi c6 kéo dai thoi gian trich ly, hiéu
suat trich ly taing khong dang ké, anh hudéng dén
hiéu qua kinh té.
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3.3.4. Nghién cuu Iam gidu cdc hoat chat sinh
hoc trong cao chiét vo qué

Sau qua trinh trich ly, cao chiét vo qué tho thu
duoc & dang sét c6 chira mot luong khong nhé cac
tap chat khac (khong phai cac hop chat tinh dau va
hoat chat polyphenol). D€ lam giau cac hoat chat
chong sinh hoc trong cao chiét, can tach duoc (hay
loai bd) cac tap chat ra khoi cao chiét. Cac tap chat
nay thuong 1a cac hop chat carbonhydrat, cac hop
chat mau, do 1a cac hop chat c6 do phan cuc kha
cao, c6 thé hoa tan trong nudc. Thong thuong dé
tach cac tap chat c6 do phan cuc cho muc dich lam
giau cac hop chat chong oxy hoéa trong cao chiét,
nguoi ta thuong hay st dung phuong phap trich ly
lai voi hé dung moi c6 do phan cuc khac nhau.
Nghién cttu da tht nghiém 03 hé dung moéi diethyl
eter/nudc, ethyl acetate/nuéc va dichloetane/
nudc voi ti le 1: 1 dé 1am giau cac hoat chat chong
sinh hoc trong cao chiét vo qué tho (voi 2 1an trich
ly). Két qua thu duoc cho thay, hé dung moi ethyl
acetate/nuoc (tilé 1: 1) 1a thich hop nhat cho muc

dich tinh sach cao chiét vo qué tho. Cao chiét sau
tinh sach bang ethyl acetate/nudc (ti le 1: 1) da
duoc phan tich chat luong va thanh phan tinh dau
qué trong cao chiét. Két qua phan tich duoc thé
hién & bang 9 va 10.

Bang 9 cho thdy, cao chiét sau tinh sach da
duoc lam giau cac hoat chat sinh hoc véi ham
luong tinh dau va polyphenol t6ng rat cao lan luot
dat 477,8 va 182,9 (mg/g). Két qua phan tich thanh
phan tinh dau qué trong cao chiét béi GC-MS
(Bang 10) cho thay, tinh dau qué hoi tu day da cac
thanh phan chinh, dic biét ham luong thanh phan
cht yéu, quan trong trans-cinnamaldehyde rat cao
(92,18%). Ngoai ra, cao chiét con duoc phan tich
cac chi tiéu vé an toan thuc phdm, qua d6 cho thay
cao chiét sau tinh sach hoan toan dap tmg cac yéu
cau vé chat luong va an toan thuc pham dé c6 thé
lam nguyén liéu cho san xuat thuc phdm va hoa
my phdm (trong d6 c6 san phadm huong liéu khir
mui).

Bang 9. Phan tich chat lrgng san phdm cao chiét giau cac hoat chat sinh hoc tir vo qué

TT Chi tiéu Dbon vi do Két qua

1 Trang thai - Cao dac

2 Mau sic - Mau nau do

3 bo dm % 1,75+0,15

A Mii ) Mui. Ehom (‘i?lc .tru’ng ctia vo qué,

giong mui cinnamaldehyde

5 Ham luong tinh dau mg/g 4778 +5,1

6 Ham luong polyphenol tong mg/g 1829+1,9

7 Du luong ethyl acetate ppm Vét

Bang 10. Ham lugng cac thanh phan chinh ctia tinh ddu trong cao chiét vo qué

TT Teén thanh phan ’Ihmpglriirtl lu, %Iji?; f:;lilc

1 Benzaldehyde 6,36 0,13

2 Benzenepropanal 11,86 0,22

3 Trans-cinnamaldehyde 15,17 92,18

4 2-Propenal, 3-phenyl- 16,13 0,14

5 alfa-Copaene 17,57 1,90

6 Coumarin 19,18 0,95

7 Cinnamyl acetate 19,44 1,10
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gamma-Muurolene 20,08 0,27
alpha-Muurolene 20,66 0,55

10 beta-Bisabolene 20,93 0,16
11 2-Propenal, 3-(2-methoxyphenyl)- 21,57 0,45
12 Trans-methoxycinnamaldehyde 23,23 0,29

3.3.5. Xay dung quy trinh cong nghé thu nhin
cao chiét giau hoat chat sinh hoc tir vo qué

Tt cac két qua nghién ctru duoc trinh bay &
trén, c6 thé dé xuat duoc quy trinh cong nghe
thich hop cho viéc thu nhan cao chiét giau cac
hoat chat sinh hoc tir vo qué, duoc thé hién ¢ hinh
1 (c6 thuyét minh quy trinh kém theo).

Thuyét minh quy trinh cong nghé

- Nguyén liéu: Vo qué vun sau khi thu hoach
duoc phoi hodc sdy kho dén do 4m khoang 12 - 13%
(dam bao tiéu chuin xuat khau va st dung trong
nuoc). Nguyén liéu vé qué can duoc bdo quan
trong tui PE kin, d€ & noi thoang mat.

- Xir Iy nguyén Iliéu: Nguyén liéu sau khi thu
mua duoc sdy trong ti sdy doi luu (co quat gio) &
nhiét do thap hon 80°C dén do 4m khoang 8 - 9%.
Nguyén lieu sau khi siy duoc dem di xay voi kich
thudc 0,5 mm <d <1 mm.

XU LY NGYENLIEU
(W=28-9%:05mm=d <1 mm)

:

TRICH LY (d6ng)
- §6 lin trich ly: 2 1in
- Ty 1&8 NL/DM: 1/12 ((lin 1: 1/7, lin 2: j«—  Ethanol95%
1/5) T
- Téc d6 khmay tron: 400 véng/phit
- Nhiét d§: 60°C Xir ¥ dung moi
} f
A cO DUOI DUNG MOI | Thu héi dung méi
I

CAO CHIET THO

}

LAM GIAU HOAT CHAT SsH
(Ethyl acetae/mwéc; 2 1an trich Iy)

Hinh 1. So @6 quy trinh cong nghé trich ly cac hoat chét sinh hoc tir vé qué

- Cong doan trich Iy: Can 100 g nguyén liéu bot
qué da duoc xtt Iy cting 700 ml dung moéi ethanol 95%
cho vao binh trich ly. Lap dat binh trich ly vao hée
thong thiét bi trich ly. Diéu chinh toc d6 khudy tron

110

khoang 400 vong/phut, rdi gia nhiét sao cho nhiét do
trong suét qua trinh trich ly dat 60°C. Sau thoi gian
trich ly 5 gio, dich trich ly duoc loc tach riéng ra, ba
trich ly dugc cho lai vao binh trich ly cung 500 ml
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ethanol 95% dé trich ly lan hai voi cac diéu kién cong
nghé giong nhu lan 1 voi thoi gian trich ly 4 gio. Gop
dich trich ly 1an 1 va 1an 2 lai roi cho vao binh dé dua
sang cong doan co6 dudi dung moi.

- C6 duoi dung moi: Dich trich ly thu duoc ti
cong doan trich ly duoc co6 dudi dung moi ¢ thiét bi
c6 quay chan khong cho dén can kiét & ap suat
thap sé thu duoc san pham cao chiét vo qué tho.
Dung moéi thu héi duoc xtt Iy va duogc stt dung lai &
quéa trinh trich ly tiép theo. Ba trich ly duoc st
dung cho cac muc dich khac.

- Cong doan lam gidu hoat chat sinh hoc: Cao
chiét vo qué tho (20 g) duoc hoa vao 200 ml nudc,
ro6i cho vao phéu chiét (dung tich 1.000 ml). Thém
200 ml ethyl acetate vao phéu chiét, rdi lic déu
manh, dé lang cho phan ro hai 16p. Rut dung dich
trong ethyl acetate (16p trén) ra. Lop nudc phia
dudi tiép tuc duoc trich ly 1an hai voi 200 ml ethyl
acetate. Gop dung dich trong ethyl acetate lai, lam
kho bing Na,SO,, roi dudi kiet dung moi sé thu
san pham cao chiét da duoc lam giau cac hoat chat
sinh hoc. Dung moi ethyl acetate thu héi sé duoc
xtr ly dé tai st dung.

3.4. Nghién ciru tmg dung cao chiét giau hoat
chat sinh hoc tir vé qué cho san xudt san phim
huong liéu khir mui

34.1. Lua chon cong thirc phoi tron tao sin
pham huong liéu khi mui

Thong thuong, huong liéu khir mui thuong
duoc pha loang trong con 50 - 70% véi ham luong
chat thom khoang 1,0 - 1,4% dé dam bao an toan
cho nguoi st dung, nhat 1a doi voi tré em. Huong
liéu trong san phdm khtt mui thuong 1a mot t6
hop cac mui thom (hay don huong) sao cho san
pham khong chi c6 hiéu qua khtt mui cao ma con
tao ra cam giac dé chiu cho nguoi st dung. Tir cac
tai lieu tham khao va cac két qua nghién ctu
tham do cho thdy, tinh dau bac ha va tinh dau sa
chanh phtt hop cho viéc phoi huong véi tinh dau
qué dé tao ra t6 hop huong thom cé mui dé chiu,
duoc nguoi st dung uwa thich. Twr do, da tim ra
duoc 10 cong thirc phoi tron cho san phdm huwong
lieu kht mui dé dwa ra Hoi déng phan tich va
danh gia chat luong san pham. Két qua duoc trinh
bay trong bang 11.

Bang 11. Cong thitc phdi tron tao san phdm huwong liéu khir mui

Cong thitc Thanh phan tao huong liéu, g
huong liéu Ethanol 60% Cao chiét vo qué | Tinh dau bac ha | Tinh dau sa chanh
CTo01 990 10 -
CT02 988 12 -
CT03 986 14 - -
CT04 988 10 1 1
CTO05 988 9 1,5 1,5
CTO06 988 9 1 2
CT07 988 9 2 1
CTO08 988 8 2 2
CT09 988 8 2,5 1,5
CT10 988 8 1,5 2,5
NONG NGHIEP VA MOI TRUGNG - THANG 8/2025 11
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3.4.2. Phan tich va dinh gid chat lrong sin
pham huong liéu khi mui

Huong liéu khit mui thuwong dugc phan tich va
danh gia chat luong thong qua hai chi tiéu quan
trong, do la: Hiéu qua khit mui va chat lwong mui

thom. Viéc phan tich va danh gia chat luong san
pham duogc thuc hién béi Hoi dong danh gia gém 8
thanh vién. Két qua ctia Hoi dong danh gia duoc
thé hién tai bang 12.

Béang 12. Két qua phan tich va d4anh gia chat lrong san phdm huong liéu khir mui

S8 TT M?u cfmg tEn’rc banh g}é h{éu qlié kht mui banh gié mui san
clia san pham cua san pham,% pham, %
1 CTo1 94,59 3,38
2 CT02 97,30 3,38
3 CT03 97,30 3,25
4 CT04 94,59 3,75
5 CT05 94,59 4,15
6 CT06 97,30 4,25
7 CT07 91,89 4,00
8 CT08 91,89 4,50
9 CT09 86,48 4,75
10 CT10 89,19 4,50

Tu két qua phan tich va danh gia chat luong
cac mau san pham huong liéu khir mui tai bang 10
cho thady, ca 10 mau san pham huong lieu khir mui
(CTO01 - CT10) déu c6 hiéu qua khir mui cao (86,48
- 97,3%), trong d6 c6 03 mau dat hiéu qua 97,3%.
Xét vé tieu chi mui sdn phdm, cac mau san pham
duoc phoi thém tinh dau bac ha va tinh dau sa
chanh c6 diém cam quan vé mui cao hon cac mau
san pham chi c6 riéng cao chiét vo qué. Trong hai
chi tiéu duoc phan tich va danh gia chat luong, chi
tiéu hiéu qua khtt mui 1a chi tiéu quan trong nhat.
Do vay, 03 mau CT01, CT02 va CT06 c6 hieu qua
kht mui 97,3% duoc dua vao xem xét lua chon,
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trong d6 mau CT06 c6 diém danh gia mui cao nhat
(4,25) nén duoc lua chon 1a mau san pham huong
lieu khtr mui thich hop nhat.

4. KET LUAN

Nghién ctru da dé xuat duoc quy trinh cong
nghé trich ly dong, véi toc do khudy tron 400
vong/phut dé thu nhan cao chiét tho chira cac hoat
chat sinh hoc tir vd qué bang ethanol 95% va cac
thong so cong nghé: Nguyén lieu c6 do am: 8 - 9%;
kich thudc 0,5 mm < d <1 mm; s6 1an trich ly 2 lan.
Ty 1é nguyén liéu/dung moéi: 1/12 (lan 1: 1/7, lan
2: 1/5); nhiét do trich ly: 60°C; thoi gian trich ly
khoang 9 gi¢' (lan 1: 5 gio, lan 2: 4 gio). Véi cong
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ngheé nay hiéu suét trich ly tinh dau va polyphenol
tong dat 91,7 - 92,5%. San pham cao chiét tho duoc
tinh sach (hay lam giau cac hoat chat sinh hoc)
bang phuong phap trich ly lai véi hé dung moi
ethyl acetate/nudc (1: 1) sé cho san phidm cao
chiét giau hoat chat sinh hoc v6i ham luong tinh
d4u va polyphenol téng rat cao lan luot dat 477,8 va
182,9 mg/g, ham luong thanh phan chinh trans-
cinnamaldehyde trong tinh dau ciing rat cao
(92,18%). Hon nita, san pham cao chiét con dat cac
chi tiéu vé an toan thuc phdm nén hoan toan dap
ung cac yéu cau vé chat luong va an toan thuc
phdm dé co thé 1am nguyeén liéu cho san xuat thuc
phdm va hoa my pham (trong d6 c6 san phim
huong liéu khtr muii). San phdm cao chiét da duoc
ung dung thtt nghiém cho sdn xuit san phidm
huong liéu khir mui. Két qua thit nghiém cho thay,
san phdm huong lieu khtt mui v6i thanh phan
chinh 1a cao chiét giau hoat chat sinh hoc tir vo
qué c6 mui thom dé chiu, hai hoa va c6 hiéu qua
khtt mui dat 97,3%.
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RESEARCH ON OBTAINING EXTRACT RICH IN BIOACTIVE SUBSTANCES FROM CINNAMON
BARK, APPLICATION FOR PRODUCING DEODORANT FLAVORING PRODUCTS

Bui Thi Bich Ngoc', Bui Quang Thuat!
! Food industries research institute
Abstract

In addition to essential oils - the most important and valuable ingredient, cinnamon bark also
contains a significant amount of polyphenols, a group of natural active ingredients with
antioxidant, antimicrobial, anti-inflammatory and many other biological effects. The combination
of two groups of essential oils and polyphenols in the extract obtained from cinnamon bark
greatly increases the antioxidant, antibacterial, deodorizing, etc. properties of the extract,
opening up the potential for wide applications in biotechnology and chemistry. One of those
applications is to create a new deodorant flavoring roduct belonging to the product line of natural
origin, which is very suitable for the current usage trend of consumers. In this paper, we focus on
the technology of obtaining bioactive extracts from cinnamon bark to create a friendly deodorant
product with high deodorizing effect. Through the research results, we have built a technological
process for extracting and enriching bioactive substances from cinnamon bark in Lang Son
province using 95% ethanol and the following technological parameters: Raw material moisture: 8
- 9%; size 0.5 mm < d < 1 mm; Number of extractions: 2 times; Raw material/solvent ratio: 1/12
(first time: 1/7, second time: 1/5); Extraction temperature: 60°C; Extraction time is about 9 hours
(first time: 5 hours, second time: 4 hours). With this technology, the extraction efficiency of
essential oils and total polyphenols reaches 91.7 - 92.5%. The herbal extract product is purified by
re-extraction with the solvent system ethyl acetate/water (1: 1) to produce an extract product rich
in biological substances with very high essential oil and total polyphenol content such as 477.8
and 182.9 mg/g, the main component frans<innamaldehyde content in the essential oil is also
very high (92.18%). The purified extract product has been tested for the production of deodorant
flavoring, the test results show that the deodorant flavoring product with the main ingredient
being the extract rich in biologically active substances from cinnamon bark has a pleasant,
harmonious aroma and has a deodorizing effect of 97.3%.

Keywords: Cinnamon bark, bioactive substances, essential oils, polyphenols, deodorant flavoring
product, extracts.
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Ngay chuyén phan bién: 22/6/2025
Ngay thong qua phan bién: 14/7/2025
Ngay duyét diang: 30/7/2025
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NGHIEN CUU CHIET XUAT SAPONIN
VA CAC HOAT CHAT THIEN NHIEN TU LA TRA

THACH CHAU HOA VANG (Pyrenaria jongquieriana P.)
CHO SAN XUAT PO UGNG HOA TAN

Bii Quang Thuat »*, Pang Thi Thanh Quyén 2, D4 Thi Kim Loan ?, Bui Thij Bich Ngoc*

! Vien Cong nghiép thuc pham

? Truong DPai hoc Kinh t€ - Ky thuat Cong nghiép, Bo Cong Thuong

* Email: thuatbq@firivn

TOM TAT

Trong nhitng nam gan day, xu huong tng dung cac hoat chat thién nhién tir thuc vat trong ché
bién d6 uong giai khat dang ngay cang tré nén phé bién boi nguoi tieu dung co xu huong thich st
dung cac san phdm an toan, lanh manh va ty nhién. Hang loat san phdm d6 uong st dung cac
dich chiét (ép) tir tia to, dau tay, nha dam, gimg, hing qué, 14 tra xanh, ca rot... da ra doi va duoc
nguoi tieu dung don nhan. Mot trong nhimng loai thuc vat duoc quan tim nghién cttu va st dung
cho nganh @6 uéng la cay tra Thach Chau hoa vang (Pyrenaria jongquieriana P.) boi trong 14 co
chtta nhiéu cac hoat chat quy nhu: Saponin, polyphenol va flavonoid. Trong bai b4o nay, dé cap vé
nghién cttu cong nghé chiét xuat (co6 ho tro siéu am) saponin va cac hoat chat thién nhién tir1a tra
Thach Chau hoa vang dé thu nhan cao chiét tmg dung trong san xuat do uéng hoa tan. Tir két
qua nghién cttu anh huong don yéu t6 ctia cac thong s6 cong nghé dén qua trinh trich ly hoat
chat, da tién hanh t6i wu hoa qua trinh trich ly bang phuong phap bé mat dap tng theo mo hinh
Box Behnken voéi 3 yéu t6 dau vao (Ty lé dung moi/nguyén liéu; thoi gian siéu am va nhiet do
ngam chiét) va 2 ham muc tiéu 1a hiéu suat thu hoi cao chiét va ham luong saponin trong cao
chiét. Phan mém Design Expert phién ban 13 duoc st dung cho phan tich héi qui, thiét lap cac da
thirc bac hai biéu thi mai lién hé gitra cac bién doc 1ap va cac bién phu thuoc. Tt cac két qua thu
duoc, dua ra quy trinh cong nghé chiét xuat saponin va cac hoat chat thién nhién tir 14 tra Thach
Chau hoa vang voi hiéu suat trich ly dat khoang 30% (so voi nguyeén liéu kho). San pham cao chiét
giau cac hoat chat véi ham luong saponin, polyphenol va flavonoid 1an luot 1a: 76,8 + 1,24, 255,7 +
1,66 va 284,2 + 2,07 mg/g. Cao chiét con c6 mui vi dic trung cta la tra Thach Chau hoa vang,
hoan toan dap tmg cac yéu cau chat luong dé lam nguyen lieu cho san xuat do6 uoéng hoa tan.

Tt khoa: 7ra Thach Chau hoa vang, hoat chat thién nhién, trich ly, toi uu hoa, phuong phap bé
mdat dap ung (RSM).

1. DAT VAN BE
Cay tra (hay ché) hoa vang co tén tiéng Anh

nhiéu két qua nghién ctu, hién cé khoang 85 loai
tra hoa vang duoc tim thay tai Trung Quoc va Viét

Golden Camellia hay Yellow Camellia, thuéc ho
Theaceae, da sO cac loai cia chung thuoc chi
Camellia. Day 1a loai cay rat hiém gap trong tu
nhién, c6 ngudn goc tir mién Pong va mién Nam
chau A, tir day Himalaya vé phia dong t6i Nhat Ban
va Indonexia. Tra hoa vang thuong la loai cay ua
bong nén sinh truéng dudi tan ring nguyén sinh
hoac thit sinh da qua tac dong khai thac. Theo
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Nam, trong d6 cé 58 loai duoc rai khap & nuéc ta
nhung tap trung cha yéu & mot s6 tinh mién nui
phia Bac [1]. Trong s6 cac chi tra hoa vang phé
bién ¢ Viet Nam c6 chi Pyrenaria - tra Thach Chau
hoa vang. Chi Pyrenaria hoac Pyren tiéng Hy Lap
dich ra la "Hat cimg" vi thé goi la "Thach chau",
moc tai nhiéu vung trén khip ca nudc...va co 5
loai da dugc cong b6 bao gom: Pyrenaria
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garentiana Craib, Pyrenaria jonqueriana Piere.,
Pyrenaria poilaneana Gagn., Pyrenaria serrata Bl
vd Pyrenaria chelienesis Hu [2].

Trong thoi gian gan day, trén thé giéi ciing
nhu tai Viet Nam da co6 nhitng nghién ctu vé
thanh phan hoa hoc va tac dung sinh hoc (kha
nang chong oxy hoa, khang khudn, hoat tinh
khang ung thu) ctia tra hoa vang noi chung va cia
tra Thach Chau hoa vang (Pyrenaria) noi riéng [2 -
4]. Vé thanh phan héa hoc, tir cac nghién ctru da
duoc thuc hién, c6 thé dua ra nhan dinh budc dau
rang cay tra Thach Chau hoa vang c6 su tuong
déng vé thanh phan hoéa hoc voi cac loai tra hoa
vang khac. Su da dang thanh phan véi su hién dién
ctia nhiéu hop chat thugc cac nhom flavonoid,
saponin, polyphenol, axit amin, vitamin va cac
nguyén t6 khoang, co thé mang lai cho tra hoa
vang nhiéu hoat tinh co gia tri. Nghién ctu ctia Vo
Thién Nhi (2023) vé thanh phan héa hoc, thu nhan
cao chiét tir 14 cta cay tra Thach Chau (Pyrenaria
Jjonquieriana P.), dong thoi danh gia kha nang sinh
hoc (khang khuin, chong oxy hoéa, doc té bao, tc
ché enzyme o-glucosidase) ctia cic cao chiét nay
ciing nhu tmg dung chung cho san xuat com hoa
tan [5].

Nham gép phan tao cac san phdm moéi, hitu
ich va nang cao gia tri cay tra Thach Chau hoa
vang (Pyrenaria jonquieriana P.), dé tai da thuc
hién nghién ctru chiét xuat cac hoat chat thién
nhién quy (saponin, polyphenol va flavonoid) tur 1a
tra Thach Chau hoa vang bang phuong phap trich
ly ¢6 ho tro siéu am, dinh huéng tmg dung cho san
xuat do udéng hoa tan.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

La cta cay tra Thach Chau hoa vang
(Pyrenaria jonquieriana P.), mot loai tra hoa vang
duoc thu hai vao thang 11 nam 2024 & huyén Lam
Ha, tinh Lam Déng.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap phan tich nguyén liéu Ia
tra Thach Chau hoa vang

- Xac dinh d6 4m (trong nguyén liéu va cao
chiét) bang phuong phap chung cat véi toluen.
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- Xac dinh ham luong chat kho hoa tan (hay
chat chiét trong nudc) theo TCVN 5610:2007 [6].

- Xac dinh ham luong polyphenol téng so
(trong nguyeén liéu va cao chiét): Puoc xac dinh
theo mo ta ctia Yadav va Agarwal (2011) [7].

- Xac dinh ham lwong flavonoid tong (trong
nguyén liéu va cao chiét): Puoc xac dinh theo mo
ta ctia Chang va cs (2002) [8].

- Xac dinh ham luong saponin: duoc xac dinh
theo mo ta cia Ahmed [9].

2.2.2. Phuong phap nghién cuu anh huong cua
cdc thong so cong nghé (don yéu t0) dén qua trinh
trich Iy hoat chat tir I4 tra Thach Chau hoa vang

Qua trinh chiét xudt cac hoat chat thién
nhién tir 1a tra Thach Chau duwoc thuc hién trong
bo trich ly c6 ho tro siéu am. Cac thi nghiém
duoc tién hanh vai 100 g nguyén lieu da duoc xtr
ly dén do 4m khoang 12% va kich thudc nguyén
lieu: 1 mm < d < 2 mm. Sau thoi gian trich ly cé
hé tro siéu am véi ty 1é nguyeén lieu/dung moi
nhat dinh, tién hanh ngam chiét & nhiét do va
trong thoi gian nhat dinh. Sau d6, dich trich ly
duoc tach ra khéi ba, roéi co kiét dung moi bang
thiét bi c6 quay chan khong dén trong luong
khong d6i sé thu duoc cao chiét. Sau do, tién
hanh xac dinh ham luong saponin téng c6 trong
cao chiét. Hiéu suat trich ly duoc tinh bing %
khoi luong cao chiét thu duoc so véi trong luong
kho cua nguyén liéu. Mo6i mau thi nghiém duoc
lap lai 3 lan va xit ly so lieu bing phan mém
Microsoft excel va IRRISTAT 4.0.

Khi nghién ctru anh huéng don yéu toé cua
cac thong s6 cong nghé dén qua trinh trich ly
hoat chat, da dua trén nguyén tac: Khi nghién cttu
anh hudng ctia mot yéu to nhat dinh thi cac thi
nghiém déu duoc tién hanh & cung cac diéu kién
cong nghé (trir yéu t6 dang duoc khao sat). Sau
khi chon duoc gia tri thich hop ctia cac yéu to da
duoc nghién ctru thi cac gia tri @6 duoc c6 dinh
trong céac thi nghiém ti€p theo dé khao sat anh
hudéng cua cac yéu to con lai. Viéc lua chon cac
gia tri thich hop cta cac yéu t6 cong nghé dua
vao hiéu suat trich ly va ham luong saponin trong
cao chiét.
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2.2.3. Phuong phap toi wu hoa qua trinh chiét
Xudt saponin va cdc hoat chat tirI4 tra Thach Chau
hoa vang

Viéc thiét ké thuc nghiém va t6i uu hoa qua
trinh trich ly hoat chat duoc thuc hién nhu sau:

+ Thiét ké thuc nghiém: Phuong phap bé mat
dap tng RSM (Response Surface method) theo mo
hinh Box Behnken duoc lwa chon dé nghién ctu
cac yéu to anh huong dén qua trinh trich ly thu
cao chiét tir 14 tra Thach Chau hoa vang bao gom:
Ty 1é dung moéi/nguyén liéu (A, mg/g), thoi gian
xtr ly sieu am (B, phut) va nhiét do ngam chiét (C,
C) dén cac ham mong doi 14 hiéu suat thu cao
chiét (Y1, %) va ham luong saponin ctia cao chiét
(Y2, mg/g). Thiét ké nay gom 15 thi nghiém,
trong do c6 3 nghiém thuc lap lai & diém tam.

+ Toi vu hoéa qua trinh trich ly: Phan mém
Design Expert phién ban 13 duoc st dung cho phéan
tich héi qui, thiét 1ap cac da thic bac hai biéu thi
moi lién hé gitra cac bién doc 1ap va cac bién phu
thuoc. Ung dung phuong phap ham mong doi xac
dinh diéu kién t6i wu cho qua trinh trich ly v6i muc
tiéu 1a hiéu suat thu cao chiét (Y1, %) va ham luong
saponin ctia cao chiét (Y2, mg/g) dat cuc dai.

+ Lap lai thi nghiém & diéu kién t6i vu da lua
chon dé kiém chimng két qua du doan trén phan
mém dua ra.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich, danh gia va lya chon nguyén
lieu

Nguyén liéu 14 tra Thach Chau hoa vang truéc
khi dua vao chiét tach @€ thu nhan cao chiét giau
hoat chat sinh hoc, can duoc phan tich cac thanh
phan hoéa hoc (cac hoat chat chinh) nhiam danh gia
duoc chat luong nguyen liéu, dong théi danh gia
duoc hiéu qua chiét tach cac hoat chat sinh hoc tir
nguyén liéu. La tra dugc thu hai tha cong, vao thoi
diém budi sang trén nhiéu cay & nhing vi tri khac
nhau trong vuon. L4 tra duoc hai ¢ 3 cidp do sinh
truong:

+Do gia 1 (BDG1): La xanh non.

+Do gia 2 (BDG2): La xanh (14 banh té).

+ Do gia 3 (BDG3): La xanh dam (1 gia).

Két qua phan tich x4ac dinh cac thanh phan cac
hoat chat chinh cuta 14 tra Thach Chau hoa vang
duoc thé hién trong bang 1.

Béang 1. Thanh phén cic hoat chat chinh ctia 14 tra Thach Chau hoa vang

Mau nguyen a , Ham luong (tinh theo chat kho), %
liew Do am, % | Chatkho hoa PolyE)henol Flan)noid Sapzonin
' tan tong tong tong
bG1 74,6 +0,6 31,55+ 1,21 17,28 + 0,73 18,77 + 0,82 3,95+0,14
bG2 73,2+0,4 31,24 +1,15 17,91+ 0,77 19,63 + 0,79 4,36+ 0,16
bG3 724 +0,5 30,76 + 1,12 18,62 + 0,80 20,59 + 0,86 4,90+ 0,19

Ghi chu: Ham lirong polyphenol tong duoc tinh theo axit galic, flavonoid tong tinh theo quercetin,

saponin tong duroc tinh theo axit oleanolic.

Tt két qua thu duoc tai bang 1 cho thay, 14 tra
Thach Chau c6 su khéc biét dang ké vé ham luong
ctia cac nhom hoat chat flavonoid, polyphenol va
saponin theo d6 gia ctia 1a. Ham luwong ctia 3 nhom
hoat chat nay dat cao nhat trong 14 gia mau xanh
dam (BG3). So voi 1a che xanh thong thuong, 14
tra Thach Chau c6 ham luong flavonoid va
polyphenol thap hon nhung c6 ham luong saponin
cao hon. Day ciang chinh 1a diém néi troi cha
giéng tra hoa vang. Két qua nay tuong dong voi
mot s6 nghién ctru trong va ngoai nuéc da duoc
cong bo vé tra Thach Chau hoa vang (Pyrenaria
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Jjonquieriana P.). V6i muc dich thu nhan cao chiét
giau hoat chat saponin dé san xuat do6 udng hoa
tan, 1a tra gia PG3 duoc lya chon la loai nguyén
lieu phu hop nhat.

3.2. Nghién ctru anh hudng cia cac thong so
cong nghé (don yéu t6) dén qua trinh trich ly hoat
chat tir 14 tra Thach Chau hoa vang

Nguyeén liéu thuc vat trueoc khi tién hanh chiét
xuat dé thu nhan cac hoat chat sinh hoc can duogc
xt ly nham tao diéu kién thuan loi cho qua trinh
chiét xuat cac hoat chat. Thong thuong, khi xtt ly
nguyén liéu trudc chiét xuat nguoi ta quan tam
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dén hai yéu t6 12 do 4m va kich thudc nguyén liéu.
Tuy nhién, doi voi viéc thu nhan saponin va cac
hoat chat sinh hoc (polyphenol, flavonoid) ttr
nguyeén liéu tra Thach Chau hoa vang bang dung
moi ethanol voi nong do nhat dinh thi do 4m
nguyén liéu khong cé anh huong nhiéu dén qua
trinh chiét xuat. Mat khac, ving nguyén liéu ¢ xa
nén nguyén liéu can say kho dén do 4m khoang
12% dé tién cho viec bdo quan va van chuyén,
khong gay anh hudéng gi téi qua trinh thu nhan
saponin va cac hoat chat sinh hoc. Doi véi kich
thuéc nguyén liéu, qua khao sat xac dinh duoc
kich thudc thich hopla 1 mm <d <2 mm.

3.21. Nghién cuu dnh huong cua nong do
ethanol dén qua trinh trich Iy

Cac hoat chat chinh trong 14 tra Thach Chau la
saponin, polyphenol va flavonoid déu tan tot trong
ethanol. Tuy nhién, tiy thuoc vao thanh phan cta
cac nhom chat nay ma ching sé tan tot nhat trong
ethanol c6 néng do nhat dinh. Do vay, can khao
sat anh huéng ctia nong do ethanol (trong nudc)
dén qua trinh trich ly thu nhan cao chiét giau
saponin, dé tit d6 lua chon duoc dung moi trich ly
thich hop nhat. Nong d¢ ethanol duoc khéo sat &
cac muc: 50, 60, 70, 80 va 96%. Két qua khao sat
duoc trinh bay trong bang 2.

Béng 2. Anh huéng ctia ndng @6 ethanol dén qua
trinh trich Iy

Ham luong
saponin trong
cao chiét, mg/g

Hiéu suat
trich ly, %

Néng do
ethanol, %

50 17,14+ 0,18 52,9+04
60 17,68 + 0,19 62,8 + 0,6
70 18,95+ 0,16 72,5+0,7
80 18,33 £ 0,14 72,7+0,5
96 17,86 + 0,22 72,0+ 0,7

Bang 2 cho thdy, nong d¢ ethanol anh hudng
lon dén hiéu suat trich ly va ham luwong saponin
trong san phdm cao chiét. Xét vé hiéu suat trich
ly, dung moi ethanol 70% cho hiéu suét cao nhat,
trong khi xét vé ham luong saponin trong cao
chiét thi ethanol 80% cho ham luong cao nhat
nhung cao hon khong dang ké so v6i ethanol 70%.
Téng hop ca hai yéu t6 nay, lya chon dung moi
ethanol 70% 1a thich hop nhat qua trinh trich ly

118

thu nhan cao chiét giau saponin va cac hoat chat
tir 14 tra Thach Chau. Két qua nay phu hop voi két
qua nghién ctu ctia Vo Thién Nhi (2023) khi
nghién ctru chiét xuat cac hoat chat sinh hoc tir 14
tra Thach Chau hoa vang (Pyrenaria jonquieriana
P) [5].

3.2.2. Anh huéng cua s lan trich ly

Viéc xac dinh so6 1an trich ly 1a rat quan trong
do6i voi moi qua trinh trich ly cac hoat chat tir thuc
vat vi anh huodng truc tiép dén hiéu qua trich ly. Vé
nguyén tac, sO lan cang ting hiéu suat trich ly
cang cao nhung déng thoi chi phi cho qua trinh
trich ly cting tang lén. Do vay, doi voi moi loai
nguyeén liéu, can xac dinh duoc s6 1an trich ly thich
hop sao cho c¢é hiéu qua kinh té cao nhat. S6 lan
trich ly dugc khao sat 1a: 1 1an, 2 1an va 3 lan cho
qua trinh trich ly cao chiét giau hoat chat saponin
tir 14 tra Thach Chau. Két qua nghién ctru duoc thé
hién trong bang 3.

Béng 3. Anh hudng ctia 6 lan trich ly dén qua

trinh trich ly
S/o lan Hicu sudt Hgm luong
trich ly, trich Iv. % saponin trong cao
lan Ys chiét, mg/g
1 13,64 + 0,19 72,9+0,6
2 18,95+ 0,16 72,5+0,7
3 19,77 + 0,13 70,6 +0,9

Két qua thu duoc cho thay, trich 1y 1 l1an cho
hiéu suat trich ly thap nhat nhung trich ly 3 1an thi
hiéu qua kinh té€ khong cao vi hiéu suat trich ly
tang khong dang ké so véi trich ly 2 1an trong khi
chi phi cho trich ly lan 3 tiang cao. Do vay, s6 lan
trich ly thich hop nhat cho qua trinh trich ly thu
nhan cao chiét giau hoat chat tir 14 tra Thach Chau
hoa vang 1a 2 lan. Két qua nay phu hop voi nhiéu
nghién ctru thu nhan cac hoat chat sinh hoc ti
thuc vat trong va ngoai nuéc.

3.2.3 Anh huéng cia ty lé dung moi/nguyén
liéu dén qud trinh trich Iy

Ty l¢ dung moi/nguyén liéu 12 mot yéu to
quan trong anh huéng toi hiéu qua cta qua trinh
trich ly cac hoat chat sinh hoc tir thuc vat. Khi st
dung qua it dung méi thi hiéu sudt trich ly thap do
dung moi khong da dé hoa tan luong hoat chat co
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trong nguyeén liéu. Néu st dung du thira dung moi
thi sé gay lang phi dung moi, ting luong tap chat,
ton nang luong cho qua trinh c6 thu hoi dung moi
nén hiéu qua kinh t€ khong cao. Do vay, can thiét
phai xac dinh dugc ty 1& dung moéi/nguyén liéu

thich hop cho modi loai nguyén lieu dé c6 hiéu qua
kinh té 1a cao nhat. Ty l¢ dung moéi/nguyén liéu
duoc khao sat & cac muc 12/1, 14/1,16/1, 18/1 va
20/1 (ml/g). Két qua khao sat duoc trinh bay tai
bang 4.

Béng 4. Anh hudng ctia tj 16 dung moi/nguyén lieu dén qua trinh trich ly

Ty 1é dung méi/nguyeén liéu Hiéu sudt trich ly, % Ham llrong.sA,alponin trong cao
(ml/g) chiét, mg/g
12/1 (l4n 1: 7/1; 1an 2: 5/1) 15,81+ 0,19 71,2+0,9
14/1 (lan 1: 8/1; 1an 2: 6/1) 18,95+ 0,16 72,5+0,7
16/1 (lan 1: 9/1; 1an 2: 7/1) 21,47+ 0,20 729+0,8
18/1 (lan 1: 10/1; lan 2: 8/1) 21,84 £ 0,22 72,7+0,6
20/1 (lan 1: 11/1; 1an 2: 9/1) 22,19+ 0,23 72,4+0,7

Bang 4 cho thay, hiéu suat trich ly va ham
luong saponin trong cao chiét tang ty lé thuan voi
chiéu tang luong dung mai trich ly. Tuy nhién, dén
nguong ty 1é dung moi/nguyén liéu: 16/1 néu co6
tang thém luong dung moi thi hiéu suat trich ly
tang khong dang ké, trong khi ham luong saponin
trong cao chiét c6 phan giam xudng, c6 thé 1a do
luong hoat chat khong mong muon (nhu duong,
chat mau) tang manh hon so v6i hoat chat
saponin.

3.24. Anh huong cua thoi gian xir Iy siéu am
dén qud trinh trich Iy

Béng 5. Anh hudng ctia théi gian siéu 4m dén qua

trinh trich ly
rl:ilé(\ﬁ iin Hieu sudt s:)irrrllirllu,t?‘grglg
phut ’ trich ly, % cao chiét, mg/g
15 18,69 + 0,26 71,8 £1,0
20 21,47+ 0,20 72,9+0,8
25 23,85+ 0,23 74,0 £0,9
30 24,12+ 0,21 73,2+0,7
35 24,34 + 0,19 73,0+£0,8

Trong qua trinh trich ly c6 ho tro cta siéu am,
thoi gian x Iy siéu am dong vai tro rat quan trong
va ¢6 anh hudng rat 16n dén hiéu suat trich ly va
chat luong san phim cao chiét. Vé nguyeén tic, thoi
gian xtr ly siéu am cang dai thi hiéu sudt trich ly
cang cao nhung néu thoi gian xt ly siéu am qua
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dai trong khi hiéu suat trich ly tang lén khong
dang ké thi hiéu qua kinh té khong cao. Hon nita,
kéo dai thoi gian xir 1y siéu am gay tang nhiét do
cao, c6 thé anh huong xau dén chat luong san
phdm cao chiét. Do vay, doi voi moi loai nguyén
lieu can xac dinh duoc thoi gian xt ly siéu am
thich hop cho hiéu qua cao nhat. Thoi gian xit Iy
siéu am duoc khao sat & cac muc: 15, 20, 25, 30 va
35 phut. Két qua duoc thé hién & bang 5.

Tt két qua thu duoc tai bang 5, nhan thay thoi
gian xtt ly siéu am (ctia moi lan trich ly) c6 anh
hudng lon dén dén hiéu suat trich ly va ham luong
saponin trong cao chiét. Voi thoi gian xtr ly siéu
am tir 15 - 25 phut, hiéu suat trich ly va ham luong
saponin trong cao chiét tin rat manh theo chiéu
tang cua thoi gian xtt ly. Nhung khi tang thoi gian
xtr ly dén 30 - 35 phut thi hiéu suat trich ly tang lén
khong dang ké, trong khi ham luong saponin
trong cao chiét gidm nhe. Do vay, thoi gian xtt ly
siéu am thich hop nhat cho qua trinh trich ly 14 tra
Thach Chau hoa vang 1a 25 phuit.

3.2.5. Anh hudng cia nhiét do va thoi gian
ngam chiét dén qud trinh trich ly

Sau khi trich ly véi ho tro siéu am, nguyén liéu
can duoc ngam chiét tai nhiét do va thoi gian nhat
dinh dé hoat chat con lai nguyén liéu sau xit ly
siéu am co6 nhitng diéu kién can thiét hoa tan triét
dé hon vao dung moéi trich ly, nang cao hiéu qua
trich ly. Van dé dat ra la xac dinh duoc nhiét do va
thoi gian ngam chiét thich hop cho hiéu qua trich
ly cao nhat. Tién hanh nghién cttu khao sat nhiét
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do ngam chiét & cac muc: 40, 50, 60, 70 va 80°C;
Thoi gian ngam chiét & cac mtc: 40, 50, 60, 70 va 80
phut. Két qua duoc trinh bay tai bang 6 va bang 7.
Két qua thu duoc & bang 6 cho thay, nhiét do
ngam chiét sau xt ly siéu am c6 anh hudéng lon

dén hiéu sut trich ly va ham luong saponin trong
cao chiét. Nhiet do ngam chiét cho hiéu qua chiét
xuat (hiéu suat trich ly va ham luwong saponin
trong cao chiét) cao nhat 1a 60°C.

Béng 6. Anh hudng ciia nhiét @6 ngam chiét dén qua trinh trich ly

Nhiét @6 ngam chiét, °C Hiéeu suat trich ly, % Hélmcl;r;)’rcl}gléip;r?/lgtrong
40 21,39+ 0,20 73,4 +£0,7
50 23,85+ 0,23 74,0 £0,9
60 27,16 £ 0,26 75,1+0,8
70 27,54 +£ 0,24 749+1,0
80 27,98 + 0,27 74,8 £0,9
Bang 7. Anh hudng ctia thoi gian ngam chiét dén qua trinh trich ly
Thoi gian ngam chiét, phut Hiéu suat trich ly, % Hamcl:lr((;)’r(ljgﬁz?’p;r;l;rong
40 27,16 £ 0,26 75,1+£0,8
50 28,25+ 0,28 75,6 £0,7
60 29,53 £0,25 76,3+ 1,0
70 29,89 + 0,29 75,4 +0,9
80 30,07+ 0,31 75,2+0,6

Bang 7 cho thay, thoi gian ngam chiét ciing c6
anh huong dang ké dén hiéu suat trich ly va ham
luong saponin trong cao chiét. Thoi gian ngam
chiét thich hop nhat 1a 60 phut vi khi thoi gian ting
them (70 - 80 phut) hiéu suat trich ly ting khong
dang ké, trong khi ham luong saponin trong cao
chiét c6 phan gidam xudng. Piéu nay ching té khi
tang thém thoi gian ngam chiét (hon 60 phut)
luong hoat chat saponin trong cao chiét khong
tang hoac tang khong dang ké ma chi nhan théem
cac chat tan khong mong muoén khac.

Bang 6 va 7 cho thay, su can thiét ctia qua trinh
ngam chiét sau khi trich ly véi ho tro siéu am vi ca
hiéu suat trich ly va ham luong saponin trong cao
chiét déu duoc tang kha lon.

3.3. Tai uu héa qua trinh chiét xuit saponin va
céc hoat chat tir 14 ché Thach Chau hoa vang

3.3.1. Thiét Idp mo hinh va kiém dinh y nghia
thong ké
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Treén co s6 két qua khao sat xir Iy nguyen liéu,
lya chon dung méi trich ly va anh hudéng cta cac
thong s6 cong nghe (don yéu t0) dén qua trinh
chiét xuat saponin va cac hoat chat tir 14 ché Thach
Chau hoa vang, lua chon 3 thong s6 quan trong
(c6 anh huong lon dén qua trinh chiét suat) bao
gom: TV 1é dung moi/nguyeén lieu (A), thoi gian xt
ly sieu am (B) va nhiét d0 ngam chiét (C) dé
nghién ctru t6i vu. Qua trinh t6i wu héa nay duoc
thuc nghiém & quy moé phong thi nghiém vai cac
bién dau vao la: Ty lé dung moi/nguyén liéu 14/1 -
18/1 ml/g, thoi gian xtt ly siéu am 20 - 30 phut va
nhiét do ngam chiét 50 - 70°C; cac thong s6 khac
ctia qua trinh duoc duy tri ¢6 dinh nhu: Do 4m
nguyén liéu: 12%, kich thuéc nguyén liéu: 1 mm <
d <2 mm, dung moi trich ly: Ethanol 70%V, s6 lan
chiét: 2 1an, thoi gian ngam chiét: 60 phut. Cac
thong s6 dau ra cta qua trinh trich ly 1a hiéu suat
trich ly Y1 (%) va ham luong saponin trong cao
chiét Y2 (mg/g).
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muc tiéu va 3 nghiém thuc tai tam. Két qua thuc
nghiém duoc trinh bay trong bang 8.

Qui hoach thuc nghiém dwoc thiét 1ap theo mo
hinh Box Behnken véi 3 yéu t6 dau vao, 2 ham

Bang 8. Ma tran thiét ké thi nghiém va két qua thic nghiém da yéu t6

A: Ty 1é dung B: Thoi gian C: Nhiét n p Y,: Ham luong
N A b 1s A L Y,: Hiéu suat o

STT | Run mm/ nguyén | xirly siéu am d(_). ngam trich ly (%) Sapgr}ln clia cao

lieu (ml/g) (phut) chiét (C) chiét (mg/g)

9 1 16 (0) 20 (-1) 50 (-1) 24,29 73,2
12 2 16 (0) 30 (+1) 70 (+1) 30,62 75,8
6 3 18 (+1) 25 (0) 50 (-1) 26,55 75,4
4 4 18 (+1) 30 (+1) 60 (0) 30,4 76,5
7 5 14 (-1) 25 (0) 70 (+1) 26,78 74,1
5 6 14 (-1) 25 (0) 50 (-1) 23,53 73,0
8 7 18 (+1) 25 (0) 70 (+1) 30,81 76,6
1 8 14 (-1) 20 (-1) 60 (0) 23,59 73,2
14 9 16 (0) 25 (0) 60 (0) 29,54 76,2
3 10 14 (-1) 30 (+1) 60 (0) 26,43 74,4
13 11 16 (0) 25 (0) 60 (0) 29,61 76,3
10 12 16 (0) 30 (+1) 50 (-1) 26,44 74,5
2 13 18 (+1) 20 (-1) 60 (0) 27,16 75,7
15 14 16 (0) 25 (0) 60 (0) 29.48 76,5
11 15 16 (0) 20 (-1) 70 (+1) 27,37 74,0

Ap dung phan tich hdi qui bac hai da bién doi
v6i cac ham muc tiéu Y, va Y, dua trén cac di liéu
thuc nghiém trén phan mém Design Expert 13.

St tuong thich va c6 nghia cia cic moé hinh
duoc kiém tra qua két qua cac hé so tuong quan R
va d6 chinh xac phu hop “Adeq Precision” (Bang
9) va phan tich ANOVA (Bang 10).

Bang 9. Két qua phan tich sy phi1 hop ctia m6 hinh véi thuc nghiém

Hieu suat trich ly (%)

Ham luong saponin trong cao chiét (mg/g)

bo lech chuén = 0,1443 R2=0,9988 bo lech chuén = 0,2070 R2=0,9912
Gia tri trung binh = 27,51 R2=0,9966 Gia tri trung binh = 75,03 R2=0,9759
Heé so6 bién thién % = 0,245 R2=0,9822 Heé s6 bién thién % = 0,2759 R2 =0,8857

D6 chinh x4c ciia
Adeq = 62,3044

Do chinh x4c clia
Adeq = 21,5997

Bang 10. Két qua phan tich ANOVA t6i vu héa qua trinh trich ly

Hiéu suat trich ly (%) Ham luong saponin trong cao chiét (mg/g)
N‘tig?ln Binh Binh phuon
phuong |GiatriF| Gia tri p (Prob>F) p . & Gia tri F| Giatrip (Prob>F)
. trung binh
trung binh
M6 hinh 9,63 462,76 | <0,0001-c6 y nghia 2,68 62,66 0,0001- c6 y nghia
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A 26,61 |1278,13 <0,0001 11,28 | 263,38 <0,0001
B 1647 | 791,31 <0,0001 3,25 75,90 0,0003
C 27,27 |1309,86 <0,0001 2,42 56,50 0,0007
AB 0,0400 | 1,92 0,2243 0,0400 | 0,9339 0,3782
AC 02550 | 12,25 0,0173 0,0025 | 0,0584 0,8187
BC 03025 | 14,53 0,0125 0,0625 1,46 0,2811
A? 782 | 375,69 <0,0001 0,8926 | 20,84 0,0060
B 525 | 252,39 <0,0001 2,94 68,54 0,0004
c? 506 | 242,96 <0,0001 4,20 98,08 0,0002
Phandu | 0,0208 0,0428
iliﬁhlfor;g 0,0319 753 0,1195 I-ll;;l;ng coy 0,0558 239 0,3083 I—}l;illif;ng coy
ng;jinslién 0,0042 0,0233

Gia tri F ctia hai mo hinh lan luot 1a: 462,76
(Y,) va 62,66 (Y,) chira ca hai mo hinh héi qui co
y nghia thong ké cao v6i do tin cay 99,99% (p <
0,0001). Chuan F cho “su khong tuong thich” caa
mo hinh Y; 1a 7,53 (p = 0,1195), ctia mo6 hinh Y, la
2,39 (p = 0,3083) cho thay, su khong twong thich
ctia m6 hinh 1a khong dang ké do bdi sai so tho
tueong doi.

He s6 tuong quan boi R? ctia mo hinh Y, va Y,
lan luot 1a 0,9988 va 0,9912 ching t6 mo hinh Y,
mo ta dén 99,88%, mo hinh Y, mo ta dén 99,12% su
thay d6i cia ham muc tiéu phu thudc vao cac bién
anh huodng, chi 0,22 - 0,88% su thay dé6i 1a khong
duoc dién ta boi mo hinh. Trong truong hop, mo
hinh c6 nhiéu s6 hang va kich thuéc mau khong
da 16n thi hé s6 twong quan hiéu chinh “Adj R*”
nho hon dang ké so voi hé s6 tuong quan du doan
“Pred R?. Tuy nhién, trong nghién ctru nay, hé so
du doan “Pred R®” ctia ca hai mo6 hinh déu co gia
tri gan bang voi hé so hiéu chinh “Adj R?” (Bang
9). biéu do ching t6 ca hai mé hinh hoan toan
tuong thich véi thuc nghiém. Ngoai ra, hé so bién

122

thién C.V. ctia ca hai mo6 hinh déu thap (C.V.% =
0,245 voi Y,, C.V.% = 0,2759 voi Y,) biéu thi ro su
sai lech gitra gia tri thuc nghiém vé hiéu suat trich
ly, ham luong saponin trong cao chiét vdi cac gia
tri du doan theo mo hinh 1a rat thap; n6 khong chi
cho thay d¢ chinh x4c cao ma con dem lai su tin
cay lon doi voi thuc nghiem da dua ra. Do chinh
xac phu hop “Adeq Precision” ctia mé hinh Y, la
62,3044 va ctia mo hinh Y, 1a 21,5997 ching to tin
hiéu day da va khang dinh hai mo6 hinh nay c6 y
nghia cao doi voi qua trinh trich ly cac chat tan tir
la tra Thach Chau hoa vang.

Su ¢6 nghia ctia mdi hé s6 hoi qui trong mo
hinh Y;, Y, duoc danh gia dua trén chuan F va gia
tri p (Bang 10). Két qua cho thay, cac hé so hoi qui
ctia Y, déu co y nghia thong ké cao & mtc p < 0,05
(ngoai trir hé s6 chéo AB); 6 hé s6 hoi quy clia mo
hinh Y, c6 y nghia thong ké cao & mtc p < 0,05 va
3 hé s6 ho quy ctia mo6 hinh Y, ¢6 0,1 < p < 0,9 thé
hién khong c6 y nghia thong ké nén c6 thé loai bo
hé s6 chéo AB ctia m6 hinh Y, va 3 hé s6 chéo AB,
BC, AC khoi m6 hinh Y, ma khong anh huong dén
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két qua t6i vu ctia mo hinh. Diéu nay cho phép két
luan rang tat ca cac yéu to ty 1é dung moi/nguyén
lieu (A), thoi gian x ly siéu am (B), nhiét do
ngam chiét (C) va su tuong tac ciia cip cac yéu to
tréen dén hiéu suat trich ly Y, c6 muc y nghia cao,
ngoai trir twong tac ctia cap yéu to ty l¢ dung
moi/nguyén liéu (A) va thoi gian xit ly siéu am (B)
dén hiéu suat trich ly Y, c6 y nghia thap. Péong
thoi, cac don yéu t6 ty lé dung moi/nguyén lieu
(A), thoi gian xt ly siéu am (B) va nhiét do ngam
chiét (C) déu anh hudng dén ham luong saponin
trong cao chiét Y, voi mirc y nghia cao nhung
tuong tac ctia cap don yéu t6 d6 dén Y, co mirc y
nghia thap.

Ham muc tiéu Y, va Y, duoc biéu dién boi cac
phuong trinh bac hai theo cac bién ma (1), (2) nhu
sau:
Y, = 29,54 + 1,82A + 1,43B + 1,85C + 0,2525AC
+0,275BC - 1,46A%-1,19B%- 1,17C% (1)

Y,= 76,33 + 1,19A + 0,6375B + 0,55C - 0,4917A?
-0,8917B%- 1,07C% (2)

Hodc viét theo bién thuc (1), (2)

Su nhiéu dong

chiét (%)

sudt thu cao

T T T T T
-1000 0500 0.000 0500 1.000

Deviation from Reference Point (Coded Units)

D6 léch so véi diém tham chiéu (don vi bién ma)

Y, = -144,03375 + 11,54771Z, + 2,18283Z, +
1,24963Z, + 0,012625Z,Z + 0,0055Z,Z - 0,363854Z
-0,047717Z,* - 0,011704Z% (1’)

Y, = 31,8125 + 4,52708Z, + 1,91083Z, + 1,335Z,
-0,122917Z,2 - 0,035667 Z,? - 0,010667Z.2 (2)

Xét anh huong cua ting yéu t6 (khi cac yéu
t6 khac gitt & muc trung binh) dén qua trinh trich
ly cho thay: Déi voi hieu suat trich ly, nhiét do
ngam chiét (C) c6 anh huong manh nhat (duong
cong C doc nhat), ti€p do dén ty le dung
moi/nguyén liéu (A) va thoi gian xitr ly siéu am
(B) c6 tac dong anh huong yéu nhat (duong cong
B phang hon); d6i véi ham lwong saponin cta cao
chiét, ty lé dung moi/nguyén liéu (A) co6 tac dong
anh huéng manh nhat (duong cong doc va ti€p
tuc tang vé phia phai ching t6 khi ting A thi ham
luong saponin ting manh), ti€p d6 dén thoi gian
xtr Iy siéeu am (B) va nhiét do ngam chiét (C) co
tac dong anh huong thap nhat, c6 xu huong lam
giam ham luong saponin néu vuot nguong toi wu
(Hinh 1).

Su nhiéu dong

780111

769977 — - —

759843 4

TA9T09 —f

Ham lugng Saponin clia cao chiét (mg/g)

739576

T29M2

T T T T T
-1.019 -0512 -0006 0501 1.008

Deviation from Reference Point (Coded Units)

Do léch so véi diém tham chiéu (don vi bién ma)

Hinh 1. Anh huéng ciia cic yéu t6 A, B, C dén hiéu suét TL va ham lugng saponin ctia cao chiét

Anh huéng twong tac gitta cac cap yéu t6 nay
dén qua trinh trich ly sé duoc minh hoa r6 rang
khi quan sat trén cac bé mat dap ung Y,, Y, (Hinh
2,3).

Két qua cho thay, doi voi ham muc tiéu hiéu
suat trich ly, tac dong tuwong tac A-C va B-C 1a dang
ké d6i voi ham muc tiéu va can toi wu dong thoi ca

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

hai cap thong s6 nay dé dat hiéu suat cao nhat. Doi
v6oi, ham muc tiéu ham luong saponin ctia cao
chiét, chi c6 cdp yéu t6 AB c6 anh hudng nhat dinh
dén ham muc tiéu. Diéu nay ciing phu hop voi két
qua phan tich ANOVA vé muttc d6 c6 y nghia clia
cac he so hoi quy ctia ham muc tiéu trong mo hinh
Y1, Y2.
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Hinh 3. Bé mit dap tmg ctia cip yéu t6 (A, B) va (B, C) anh huéng dén ham muc tiéu Y2

3.3.2. Toi uu hoa va kiém ching mo hinh

Qua trinh chiét suat nham dat muc tiéu hiéu
suat trich ly l6n nhat va ham luong saponin trong

cao chiét dat cuc dai. Gidi bai toan

phuong phap chap muc tiéu theo thuat toan ham

t6i utu bang

Bang 11. Piéu kién ciia cAc bién va ham muc tiéu mong doi

mong doi trén phan mém Design Expert 13 vdi cac
hé s6 quan trong ctia Y;va Y, 1a 5, cac yéu t6 anh
huéng A, B, C 1a 3 va dé thuan loi cho viéc diéu
khién nhiét do ctia qua trinh ngam chiét, da lua
chon thong so6 C tién toi 60 (Bang 11).

Cac bién va ham muc tiéu Muc tiéu Gioi ha i G101Ahan He s0 quan
dudi trén trong
A:Ty ¢ dung m6i/nguyén licu Trong khoang gi6i han 14 18 3/5
(ml/g)
B: Thoi gian xtt Iy siéu am (pht) Trong khoang giéi han 20 30 3/5
C: Nhiét do ngam chiét (°C) 60 50 70 3/5
Hiéu suat trich ly (%) Cuc dai 23,53 30,81 5/5
HL Saponin ctia cao chiét (mg/g) Cuc dai 73 77 5/5
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Hinh 4. Mic d6 d4p tmg mong doi ctia qua trinh t6i wru héa trich ly thu cao chiét
Bang 12. Gi4 tri dy do4n va thuc nghiém cac ham muc tiéu & diéu kién t6i tu

biéu kién trich ly toi wu Gia tri 16n nhat
D ép lfl’ng e e 5 N N ,
Ty 16 DM/NL Th/o>1‘ glan X0 N}net da Thit nghiem Du dAoar\l theo
ly siéu am |ngam chiét mo hinh
Hiéu suat trich ly, % 30,48 + 0,02 30,55
PR 17,5ml/g 27,5 phut 60°C
HL Sap?nm cua cao 77,05+ 0,09 77,01
chiét, mg/g
Khi do, phuong an t6i uu x4c dinh duwoc 1a: Ty  thu duoc két qua & bang 12.

lé dung moéi/nguyeén liéu la 17,501 ml/g; thoi gian
siéu am 27,585; nhiét do ngam chiét 1a 60°C. Ham
muc tiéu hiéu suat thu cao chiét dat 30,55%, ham
luong saponin cta cao chiét 77,0 mg/g.

Vi diéu kién t6i wu do, cac muc tiéu mong doi
ctia moé hinh hiéu suét thu cao chiét Y;, ham luong
saponin cua cao chiét Y, lan luot dat 96,4862% va
100%, voi muc tiéu két hop dat 98,2274% mong
mudn nam trong mién thuc nghiém (Hinh 4).

bé thuan loi cho qua trinh lam thuc nghiém,
da Iua chon céac thong so ctia qua trinh trich ly la:
Ty 1é dung moi/nguyén liéu la 17,5 ml/g; thoi gian
siéu am 27,5 phut; nhiét do ngam chiét 1la 60°C.
Tién hanh thuc nghiém dé kiém ching lai két qua
ctia mo hinh voi 3 1an thi nghiém

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

So sanh gitra cac gia tri trung binh gitta thuc
nghiém va du doan trén mo hinh vé két qua cta 2
ham muc tiéu cho thay su khac biét gitta thuc
nghiém va du doan phan mém la khong c6 nghia
thong ké voi p>0,05. Tom lai, mo hinh t6i uvu hoa
da xay dung 1a hoan toan phu hop voi thuc t€ san
Xuat.

3.4. Xay dung quy trinh cong nghé chiét xuat
saponin va cac hoat chat thién nhién tir 14 tra
Thach Chau hoa vang

Tt cac két qua nghién ctu duoc trinh bay &
trén, da duara duoc quy trinh cong nghé chiét xuat
saponin va cac hoat chat thién nhién tir 14 tra Thach
Chau hoa vang, duoc trinh bay ¢ hinh 5 (c6 thuyét
minh quy trinh kém theo).
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La tra Thach Chau

XU LY NGYEN LIEU

(W=12%:; 1 mm <d<2mm)

l

-S4 lan trich Iy: 2 1an

TRICHLY (c6 ho trg siéu am)

- Ty 16 NL/DM: 1/17 ((lan 1: 1/9, lan 2: «— Ethanol 70%
1/8) ]
- Théi gian xtr Iy siéu am: 27,5 phat
- Nhiét d ngam chiét: 60°C Xw Iy dung moi
i 1
O PUOI DUNG MOI | Thu hoi dung méi

Sin pham cao chiét

Hinh 5. So @6 quy trinh cong nghé chiét xuat saponin va cac hoat chat thién nhién
tir 14 tra Thach Chau hoa vang

Thuyét minh quy trinh cong nghé

- Xir Iy nguyén liéu: La tra Thach Chau sau
khi thu hai duoc rtra sach réi phoi hodac sdy kho
dén do 4m khoang 12% (Néu chua dua ngay vao
trich ly thi bdo quan trong tui PE kin, dé & noi
thoang mat). Trudc khi trich ly nguyén liéu sau
khi say duoc dem di xay voi kich thuéc 1 mm <d <
2 mm.

- Cong doan trich ly (cé ho tro siéu 4m): Can
100 g nguyén liéu 14 tra Thach Chau da duoc xtt ly
cung 1.000 ml dung moéi ethanol 70% cho vao binh
trich ly. Dat binh trich ly vao thiét bi siéu am roi
cho thiét bi siéu am chay trong thoi gian 27,5 phut.
Sau d6, 14y binh trich ly ra khoi thiét bi siéu am va
dat noé vao thiét bi 6n nhiét voi nhiét do khoang
60°C trong thoi gian 60 phut dé thuc hién qua trinh
ngam chiét. Sau thoi gian ngam chiét, dich trich ly
duoc loc tach riéng ra, ba trich ly duoc cho lai vao
binh trich ly cting 180 ml dung méi ethanol 70% dé
trich ly 1an hai véi cac budc va cac diéu kién cong
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nghé giéng nhu lan 1. Gop dich trich ly 1an 1 va 1an
2 lai dé dua sang cong doan co6 dudi dung moi.

- C6 @udi dung moi: Dich trich ly duoc co dudi
dung moi ¢ thiét bi c6 quay chan khong cho dén
can kiét & ap suat thap sé thu duoc san pham cao
chiét giau saponin va cac hoat chat thién nhién.
Dung moéi thu héi duoc xtt ly va duoc st dung lai &
qua trinh trich ly ti€p theo. Ba trich ly duoc st
dung cho cac muc dich khac.

3.5. Phan tich chit luong san phidm cao chiét
gidu saponin va cac hoat chat thién nhién va tmg
dung cho san xuit d6 uéng hoa tan

San pham cao chiét giau saponin va cac hoat
chat thién nhién thu duoc tir qua trinh trich ly 14 tra
Thach Chau hoa vang dugc dem phan tich cam
quan, do 4m va ham luong céac hoat chat chinh nhuw:
Saponin téng, polyphenol téng va flavonoid tong
nham d4anh gia chat luong san phdm cao chiét ciing
nhu danh gia su phu hop cta san pham cao chiét doi
voi san xuat do uong hoa tan. Két qua phan tich duogc
trinh bay trong bang 13.

NONG NGHIEP VA MOI TRUSNG - THANG 8/2025
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Béng 13. Két qua phan tich chat lueong cao chiét tir 14 tra Thach Chau hoa vang

TT Chi tieu Ponvido | Két qua
1 Cam quan Cao kho c6 mau sam va c¢6 mui vi dic trung
cua la tra Thach Chau hoa vang
2 bo 4m % 1,25+0,2
3 Ham luong saponin téng mg/g 76,8 + 1,24
4 Ham luong polyphenol tong mg/g 255,7 + 1,66
5 Ham luong flavonoid téng mg/g 284,2 + 2,07

Tt két qua phan tich thu duoc (Bang 13) cho
thdy san phdm cao chiét c6 chat luong tot, giau
hoat chat saponin (76,8 mg/g) dong thoi con
chtra ham luong cac hop chat chong oxy hoéa cao
la polyphenol va flavonoid (255,7 mg/g va 284,2
mg/g). Ngoai ra, san pham cao chiét kho (do 4m
khoang 1,2%) dé bao quan va c6 mui vi dic trung
cua la tra Thach Chau hoa vang nén hoan toan
phu hop va dam bao yéu cau cho san xuat doé
uong hoa tan.

ba thit nghiém san xuit d6 udng hoa tan tu
san phdm cao chiét nay & quy moé phong thi
nghiém véi hai dang: Dang bot min (st dung
phuong phap sdy phun) va dang Com (stt dung
phuong phap sy lanh). Két qua ban dau cho thay
ca hai dang san phdm d6 uéng hoa tan c6 huong vi
hai hoa, mui thom dac trung ctia 1a tra Thach Chau
hoa vang, duoc Hoi dong danh gia cdAm quan chdm
dat loai tot.

4. KET LUAN

La tra Thach Chau hoa vang (loai 14 gia) chira
ham luong cac hoat chat saponin, polyphenol va
flavonoid lan luot 1a: 4,90, 18,62 va 20,59 (mg/g
nguyén lieu kho) da duoc nghién ctu chiét xuat
saponin va cac hoat chat thién nhién véi cong
ngheé trich ly c6 hé tro siéu am két hop voi ngdm
chiét (sau xtr ly siéu am). Trén co s& két qua khao
sat xt Iy nguyén liéu, lwa chon dung moi trich ly va
anh hudéng ctia cac thong s6 cong nghé (don yéu
t0) dén qua trinh chiét xuat saponin va cac hoat
chat tir 1a ché Thach Chau hoa vang, 3 thong so
quan trong da duoc lua chon gom: Ty 1é dung
moi/nguyeén liéu, thoi gian xit Iy siéu am va nhiét
do ngam chiét dé nghién cttu t6i vu. Qua trinh toi
uu hoa nay duoc thiét 1ap thuc nghiém & quy mo
phong thi nghiém theo mé hinh Box Behnken véi
3 yéu t6 dau vao, 3 thi nghiém tai tam va 2 ham

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

muc tiéu 1a hiéu suat trich ly Y1 (%) va ham luong
saponin trong cao chiét Y2 (mg/g). Tt d6, da xay
dung duogc quy trinh cong nghé chiét xuat saponin
va cac hoat chat thién nhién tir 14 tra Thach Chau
hoa vang voi hiéu suat trich ly dat khoang 30% so
voi nguyén lieu kho. San phadm cao chiét c6 c6 mui
vi dac trung cua la tra Thach Chau hoa vang, giau
hoat chat saponin (76,8 mg/g) dong thoi con chita
ham luong cac hop chat choéng oxy hoda cao la
polyphenol va flavonoid (255,7 mg/g va 284,2
mg/g). san pham cao chiét nay da budc dau duoc
tht nghiém tmg dung cho san xuat d6 udéng hoa
tan & quy moé phong thi nghiém véi hai dang: Dang
bot min (st dung phuong phap sdy phun) va dang
Com (stt dung phuong phap say lanh).
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STUDY ON SAPONINS EXTRACTING AND NATURAL ACTIVE SUBSTANCES FROM THACH CHAU
GOLDEN TEA LEAVES (Pyrenaria jongquieriana P.) FOR INSTANT BEVERAGE PRODUCTION

Bui Quang Thuat !, Dang Thi Thanh Quyen 2, Do Thi Kim Loan 2, Bui Thi Bich Ngoc!
! Food Industries Research Institute (FIRI)
Z University of Economics and Technology for Industries (UNETID),
Ministry Industry and Trade
Abstract

In recent years, the trend of using natural active ingredients from plants in the processing of soft
drinks has become increasingly popular because consumers tend to prefer to use safe, healthy
and natural products. A series of beverage products using extracts (squeezed) from perilla,
strawberries, aloe vera, ginger, basil, green tea leaves, carrots, etc. have been born and welcomed
by consumers. One of the plants that is interested in research and use for the beverage industry
is the Thach Chau golden flower tea tree (Pyrenaria jongquieriana P.) because its leaves contain
many valuable active ingredients such as saponin, polyphenol and flavonoid. In this article, we
discuss the research on the extraction technology (with ultrasound support) of saponin and
natural active ingredients from Thach Chau golden flower tea leaves to obtain extracts for
application in the production of instant beverages. From the results of the study on the single-
factor influence of technological parameters on the extraction process of active ingredients, we
optimized the extraction process using the response surface methodology according to the Box
Behnken model with 3 input factors (solvent/raw material ratio; ultrasonic time and extraction
temperature) and 2 objective functions: Extraction efficiency and saponin content in the extract.
Design Expert software version 13 was used for regression analysis, establishing polynomial
degrees representing the relationship between independent variables and dependent variables.
From the results obtained, we proposed a technological process for extracting saponin and
natural active ingredients from Thach Chau golden flower tea leaves with an extraction efficiency
of about 30% (compared to dry materials). The extract product is rich in active substances with
saponin, polyphenol and flavonoid contents of 76.8 £ 1.24, 255.7 + 1.66 and 284.2 = 2.07 mg/g,
respectively. The extract also has the characteristic aroma of Thach Chau golden flower tea
leaves, completely meeting the quality requirements for raw materials for the production of
instant drinks.

Keywords: 7hach Chau golden flower tea, natural active ingredients, extraction, optimization,
response surface methodology (RSM).
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NGHIEN CUU SAN XUAT BOT DINH DUONG AN LIEN
TU HAT TAM GIAC MACH THU HOACH TAI TINH HA GIANG
Ding Hong Anh®*, Nguyén Thu Van', Giang Thé Viét!,
Pham Ngoc Thai!, Tran Bao Tram?
! Bo mon Cong nghé ché bién Nong san va Po uong, Vién Cong nghiép Thuc pham
? Trung tam Sinh hoc Thuc nghiém, Vién Ung dung cong nghé
"Email- anhdh@firi.vn
TOM TAT
Tam gidc mach (Fagopyrum esculentum) 1a mot loai cay co gia tri dinh duong cao, khong chia
gluten, giau protein, chat xo va hop chat chong oxy hdéa. Nghién cttu nady nham xay dung quy
trinh san xuat bot dinh duong an lién tir tam giac mach bang cong nghé ép dun. Cong thic phoi
tron nguyén lieu bao gdm 85% hat tam gidc mach, 5% gao té, 5% dau xanh va 5% dau teong. Qua
trinh ép dun duoc thuc hién & nhiét do 160°C, do 4m nguyen lieu 15% va toc do truc ép 200
vong/pht - day 1a cac diéu kién thich hop dé thu duoc phoi c6 hé s6 gian né cao, mat do khoi va
do bén pha vo thap. Phoi sau ép din c6 mau trang nga, mui thom dic trung ctia tam giac mach,
duoc tiép tuc xit ly bang phuong phap nghién truc dé tao ra bot thanh phdm dong nhat. San pham
hoan thién duoc danh gia dat yéu cau vé cam quan, thanh phan dinh duéng (protein, lipid, chat
X0), vi sinh vat va an toan vé sinh thuc phdm. Sau 6 thang bao quan trong tui nilon dugc hut chan
khong, cac chi tieu chat luong van 6n dinh. Két qua nghién citu goép phan khang dinh tiém nang
ung dung ctia cong nghé ép dun trong ché bién thyc phadm tir nguyén liéu ban dia nhu hat tam
giac mach tinh Ha Giang.

Tt khoéa: Bot dinh duong an lién, ép dun, tam giic mach.

1. BAT VAN BE cac dan xult cua chang - gop phan tang cuong
- hoat tinh chong oxy héa va ho tro diéu tri cac roi
loan mach mau. Trong béi canh nhu cau tiéu ding
thuc phdm dinh duong tién loi ngdy cang ting,
viéc phat trién cac san phdm tir tam giac mach nhu
bot dinh duong an lién 1a huéng di phu hop. Bot
uong lién tir hat tam gidc mach khong chi dé st
dung ma con gitr duoc phan 16n gia tri dinh duong
va sinh hoc ctia nguyeén liéu, dac biét khi két hop
cung cac thanh phan bé sung nhu: Gao, dau xanh
va dau tuong [5].

Thanh phan héa hoc cua hat tam giac mach
cho thay, day la nguon nguyén liéu quy giau tinh
bot (59 - 70%), trong d6 ham luong amylose dao
dong tir 15 - 52% [1]. Ngoai ra, hat con chuta cac
loai duong khtt, oligosaccharide, polysaccharide va
cac loai duong c6 khoi lwong phan tix thap nhu
sucrose, glucose, arabinose va melibiose [2]. Dac
biét, tam gidc mach cung cdp cac vi chat quan
trong nhu Ca, Mg, Fe, P, Mn, Zn, cung cac vitamin

nhom B va E ¢6 lgi cho chuyén hoa té bao va stic ) o )
khée tim mach [3]. Ep dun la cong nghé ché bién thong dung de

ap dung tai cac dia ban ving cao do chi phi dau tu
thiét bi khong cao, c6 kha nang bién ddi cau tric
nguyeén liéu nho tac dong dong thoi ctia nhiét, ma
sat, ap suat va luc co hoc, tir d6 cai thién do min,
do xop va tinh hoa tan cua san pham. Tuy nhién,
hiéu qua cta qua trinh nay phu thudc lén vao cac
thong s6 van hanh nhu nhiét do, do am, toc do
truc va ty lé phai tron [6]. Dac biét, viec kiém soat

Protein trong tam gidc mach dao dong tir 7 -
21%, giau lysine (~6%) va cha yéu thudoc nhom
globulin [4]. Tuy nhién, do chita ham luong chat
x0o cao (~17,8%), do tieu hoa protein cuia tam giac
mach thap hon so v4i mot s6 thuc phdm khac,
nhung lai gép phan tao nén gia tri st dung trong
cac ché do an lanh manh [4]. Bén canh d6, ham
lwong flavonoid cao - dac biét la rutin, quercetin va
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toi wu cac yéu to nay sé quyét dinh truc tiép dén
chat luong cdm quan, kha nang bao quan va gia tri
dinh dudong ctia san phdm cuéi cung. Do d9,
nghién cttu xay dung quy trinh cong nghé ché
bién bot dinh duong an lién tir tam giac mach bang
phuong phap ép dun la can thiét va co y nghia thuc
tién trong phat trién san phdm thuc phidm tu
nguodn nguyeén liéu ban dia giau gia tri dac biet doi
voi viung cao con nhiéu kho khan nhu tinh Ha
Giang.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu va thiét bi

2.1.1. Nguyén liéu

- Hat tam giac mach xat vé duoc thu nhan ti
tinh Ha Giang.

- Gao Jasmine 85, d6 xanh X 208, d6 tuong
DT 34 duoc thu mua trén thi truong.

Cac loai nguyén liéu bao quan noi kho rao,
thoang mat, tranh 4nh sang mat troi truc tiép.

2.1.2. Thiét bi

- May ép dun truc don KZM-2, toc do truc 300
vong/phut, ty 1é chiéu dai/duong kinh truc L/D =
6,5, duong kinh 16 khuon 12 mm.

- Cac may nghién:

+ Nghién c6i da (model SM-100; Xianlin Stone-
Mill Co., Ltd., Zhangqiu, China).

+ Nghién truc (model CDI; Xinfeng Flour
Machinery Co., Ltd., Sishui, China).

+ Nghién siéu min (model BFM-6B, Beili
Powder Technology and Engineering Co., Ltd.,
Jinan, China).

- Cac thiét bi phan tich:

+ May phan tich kich thuéc hat bang laser MS-
2.000 laser analyzer (Malvern Instrument Ltd.,
Worcestershire, UK).

+ May do luc van niang (model 1.000, hiang
Instron Corp., Canton, MA).

2.2. Phuong phap nghién ctru
221 Cic diéu kién ép dun

- Nhiét do truc ép: Dugc thir nghiém & ba miic
nhiét do (120°C, 140°C, 160°C). bé danh gia anh
huéng cta nhiét do truc ép dén chat luong san
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phidm ép dun tir hat tam giac mach, thi nghiém
duoc thiét ké theo phuong phap c6 dinh 3 diém
(three-level fixed-point design). Ba mic nhiét do
duoc lua chon la:

+ 120°C: Dai dién cho muc nhiét do thap,
nham khao sat kha nang tao hinh va do truong né
khi mttc nang luong cung cap con han ché.

+ 140°C: Muc nhiét @6 trung binh, duoc chon
lam muc chudn (reference level) dé so sanh xu
hudng bién dong ctia cac chi tiéu.

+ 160°C: Muc nhiét do cao, giup danh gia tac
dong ctia nhiét do lon dén qua trinh gelatin hoa
tinh bot, cau truc phoi, do gion, do truong nd va su
hinh thanh huong vi déc trung trong san pham.

Viéc lya chon ba mitc nhiét do nay dua trén
cac nghién ctru truoc day vé ép dun thuc phdm tie
hat ngii coc va gia ngii coc, ciing nhu khao sat so
bo trong diéu kién thuc té thiét bi, ddm bao pham
vi nhiét do da rong dé danh gia xu huéng bién déi
clia cac chi tiéu chat luong nhu: Hé s6 nd, mat do
khoi, do bén pha v&, cam quan cta san pham. Cac
thong s6 con lai trong qua trinh ép dun nhu: Do
am nguyén lieu (18%) va toc do truc ¢ép (200
vong/phut) duoc gitt co dinh trong sudt qua trinh
thir nghiém dé dam bao tinh don bién khi danh gia
anh hudng riéng biét ctia yéu t6 nhiet do.

- Do 4m nguyén Liéu: Diéu chinh do 4m tir 12,
15, 18%. Nguyén lieu gom hat tam giac mach, gao
té, dau xanh va dau tuong duoc phoi tron theo ti lé
xac dinh, sau d6 duoc diéu chinh do 4m vé cac
muc muc tiéu 1a: 12, 15, 18% (tinh theo khéi luong
uot). Qua trinh diéu chinh d6 4m duoc thuc hién
theo cac buoc sau:

- X4c dinh do 4m ban dau ctia nguyén lieu phoi
tron

- Tinh toan lugng nudc can b sung dua trén
cong thuec:

(Mt — M0)xG
100 — Mt

Trong do: W 1a khoéi luong nuéc can bo sung
(2); Mt 1a @6 4m muc tieu %), vi du: 12%, 15%, 18%;
MO: Do 4m ban dau cta hon hop nguyeén lieu (%);
G: Khoi luong hon hop nguyén liéu kho (g).
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- Phun suwong lwong nuéc da tinh vao nguyén
lieu, déng thoi tron déu bang may tron hodc tron
tht cong trong tui PE 16m.

- U kin hén hop trong bao PE trong 6 - 8 git &
nhiét do phong (25 - 30°C) dé dam bao phan bo 4m
déu trong khoi nguyén liéu.

- Toc do truc ép: St dung ba muc toc do (100,
150, 200 va 250 vong/phut).

- Nghién ctru ty 1é nguyén liéu dung cho ép

dun:
Nguyeén liéu phoi Ty 1& (% chat kho)
tron CT1 | CT2 | CT3 | CT4
Tam giac mach 8 | 8 | 8 | 8
Gao té 15 0 0 5
bau xanh 0 15 0 5
Dau tuong 0 0 15 5

2.2.2. Phuong phap nghién phoi ép dun

Cac mau phoi ép dun dugc xtt ly bang 3
phuong phap:

- Nghién coi da.

- Nghién truc.

- Nghién siéu min.

2.2.3. Chi tiéu phan tich

- He so gian nd: Duoc biéu thi bang ty so gitta
duong kinh mat cat ngang cta phoi ép va duong
kinh mat cat ngang cta dau khuon.

- Do bén pha vo: Pugc do bang may do luc van
nang (model 1.000, hiang Instron Corp., Canton,
MA).

- Mat do khoi: Ty lé khoi luong trén thé tich.

- Kich thuéc hat duoc xac dinh bang may phan
tich laser Mastersizer 2000 (Malvern, Anh).

- Chi s6 hoa tan trong nudc theo phuong phap
Anderson va cs (1969b) [7].

- Xac dinh ham luong 4m: TCVN 14237-1:2024
(ISO 712-1:2024) [8].

- Xac dinh ham luwong protein tho: TCVN
8125:2015 (ISO 20483:2013) [9].

- Xac dinh ham luong chat béo tong s6: TCVN
6555:2011 (ISO 11085:2008) [10].

- Xac dinh ham luong carbohydrate: TCVN
9935:2013 [11].

- X4c dinh ham luong chat xo téng s6: TCVN
9050:2012 [12].

- Xac dinh lam luong gluten: TCVN 7871-
1:2008 [13].

- Xac dinh ham luong cac kim loai niang Pb,
Cd, As, Hg: TCVN 13646:2023 [14].

2.3. Phuong phép xtt ly s6 liéu

Mbi thi nghiém duwoc lap lai 3 lan. St dung
phan mém Microsoft Office Excel dé xit ly so lieu.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Luya chon cong thic nguyén liéu cho bot
dinh duong dn lién tir hat tam giac mach

Cong thic phéi tron duoc t6i wu nham can
bang gitta gia tri dinh duong va ciu tric ctia san
pham. Cac ty lée phdi tron gitra tam giac mach va
cac nguyeén liéu b6 sung nhu: Gao, dau xanh, dau
twong duoc tht nghiéem. Theo khuyén cdo, nhu
cau cac chat dinh duong can thiét trong bot dinh
duong chiém ti 1é % trén tong nhu cau ning luong:
Protein: 12 - 14%; lipit: 18 - 25%; gluxit: 60 - 70% [5].
Thanh phan dinh dudng cta 4 nguyén liéu chinh
duoc thé hién trong bang 1.

Bang 1. Thanh phan dinh dudng c4c nguyén liéu

_ . Thanh phan dinh dudng trong 100 g
Nguyén liéu bo sung
Gluxit (g) Protein (g) Lipit (g) Nudc (g)
Tam giac mach 72,12+ 0,88 12,67 £ 0,41 3,52+ 0,11 11,30 £ 0,36
Gao té 75,45+ 0,74 8,17+ 0,21 1,03+ 0,05 13,89 + 0,27
Dau xanh 52,34 + 0,97 23,62 + 0,56 2,46 + 0,08 14,21 + 0,31
bau tuong 27,32+ 0,60 34,45+ 0,79 18,52 + 0,55 13,89 + 0,29
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Protein gitp ting d6 cung, do gion mot cach
dang ké. Lipit dong vai tro nhu la chat boi tron dé
lam giam nang luong hoat hoa can thiét trong qua
trinh ép dun va tao do6 x6p cho san pham. Su lam
chin ctia qua trinh ép dun duoc biét 1a sy pha huy
cau trac hat tinh bot va tham chi con lam dut gay
lien két o (1-4) va B (1 - 6) trong phan ti tinh bot
[15]. Do tam giac mach khong chia gluten nén sé
khoéng gay di tng cho nguoi sit dung tuy nhién do
khong chira gluten ciing anh huéng dén qua trinh
¢ép dun do thi€u su két dinh nén da so bo khao sat
cho thdy, thanh phan tam giac mach t6i da c6 thé

dung dé ép dun la 85%, khi vuot qua thi gay chay
khét va qua trinh ép khong thuc hién dugc. Voi
mong muoén tao duoc san phdm bot an lién c6 ham
luong tam giac mach cao da st dung ty lé tam giac
mach 1a 85% trong nghién cttu vé ty lé nguyén liéu.

Ty 1é nguyén liéu st dung trong cac céong thirc
thé hién trong phan 2.2.1. Véi cac cong thiec phoi
tron nguyén liéu dua ra thi chat luong ctia phoi ép
duoc danh gia thong qua céc chi tiéu: Do 4m, ham
luong gluxit, protein, lipid, chat lwong cam quan
(d6 phong ndé va chin ctia phoi ép, mau sic, mui,
vi). Két qua duoc thé hién trong bang 2.

Bang 2. Thanh phan dinh dudng va cAm quan ctia phoi ép

Cong Ham luong dinh duong (%) , .
) Chat lwong cam quan

thuc Nuoc Gluxit Protein Lipid

Phoi né déu, mau trang hoi nau, it
CT1 | 13,83+0,25 | 65,56+1,41 [10,89+0,25| 7,23 + 0,06

thom

Phoi khong déu, mau vang hoi nau,
CT2 | 14,15+ 0,47 | 60,28 +1,03 | 13,47 +0,52| 7,59+0,18 |

it thom

Phoi khong déu, mau vang, hoi co
CT3 | 13,68 +0,46 | 56,46 = 0,59 |15,07 +0,47| 9,89 + 0,27

mui chay khét

Phoi déu, mau trang nga, mui thom
CT4 | 1547+0,23 | 60,16+ 0,46 [13,13+0,34| 8,52+ 0,17 .

dac trung cta tam giac mach va dau

San phdm voi cong thiec CT4 hat tam giac
mach 85%, gao té 5%, dau xanh 5%, va dau tuong 5%
duoc danh gia cao nhat.

3.2. Nghién ctru cac thong s6 cong nghé cla
qua trinh ép dun

3.2.1. Hé s6 gian né va mat do khoi

Ty lé gian nd biéu thi mac do gian nd ctia phoi
ép, thuong dugc biéu thi bang ty so gitta duong
kinh mat cit ngang ctia phoi ép va duong kinh mat

cat ngang ctua dau khuon. Cac yéu t6 nhu: Nhiet
do, ap suat, d0 4m, thanh phan nguyén liéu c6 thé
anh huong dang ké dén ty lé gian no cta phoi ép
dun.

Mat do khoi biéu thi ty le gitta khoi luong ctia
phoi ép va thé tich ctia no, bao gém ca cac khoang
trong khong khi gitta cac hat. Mat do khoi anh
hudng dén cac tinh chat co hoc cta bot, bao gom
kha nang hoa tan va do 6n dinh cta san phidm

Béng 3. Anh hudng ciia nhiét d¢ va 4 4m dén he 8 gian né va mat do khéi

Nhiéet do (°C) bo am (%) He s6 né Mat do khoéi (g/cm?)
12,12+ 0,50 1,93 + 0,07 0,67 = 0,01
120 15,15 + 0,54 2,37 + 0,06 0,59 + 0,02
17,84 + 0,59 2,07 + 0,06 0,65 + 0,001
12,17+ 0,34 2,28 + 0,02 0,58 + 0,001
140 14,47 + 0,10 2,72 +0,10 0,54 + 0,02
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18,01 + 0,61 2,35+ 0,09 0,59 + 0,02
12,11 + 0,28 2,35+ 0,04 0,52 +0,01
160 14,57 + 0,45 2,93 +0,10 0,44 +0,01
18,55+ 0,54 2,41+ 0,09 0,48 +0,01

Két qua cho thay, hé s6 gian nd bi anh huong
dang ké boi nhiét do viung ép. Nhiét do 1a yéu to
quyét dinh qua trinh gelatin héa tinh bot va bién
tinh protein. Khi ting tir 120°C lén 160°C, hé so
gian nd ting dang ké (tir 1,9 1én 2,9), ching t6 qua
trinh tao cau truc x6p trong san pham dién ra hiéu
qua hon & nhiét do cao. Giai thich hién twong nay
la do nhiét do cao lam ting 4p suat trong budng
ép, dan dén hién tuong gian nd manh khi nguyén
lieu thoat ra khoi khuon (do chénh léch 4p suat va
su boc hoi dot ngot ciia hoi nudc). Két qua teong
déng voi nghién ctru caa Altan va cs (2009) [16].
bong thoi, mat do khoi giam tir 0,65 xuong 0,45
g/cm3 (thé tich tang), cho thay su tao hinh x0p tot
hon, phtt hop voi cac san pham bot uong lién.

Nhiét do cao ciing anh hudng dén thanh phan
ctia san phdm cudi cung. Su bién tinh protein va
ho hoa tinh bot xay ra & nhiét do cao, dan dén viéc
cac protein bi gidn xoan va hinh thanh cac lién két
ngang moi. O 180°C va tdc do truc vit vong/phut,
tinh bot bi hé héa hoan toan va protein bi phan
hty, tao ra cac thanh phan tan [17]. Theo cac
nghién ctru trude day nhiet do qua cao co thé dan
dén su phan huy protein va carbohydrat va co thé
gay ra hién tuong von cuc va chay khét. Khi tha
nghiém nang cao nhiét do ép lén thém thi nhan
thdy qua trinh ép co6 hién tuong chay khét nén co
thé thay nhiét do cao chi dén 160°C 1a phu hop véi
qua trinh ép dun hat tam giac mach.

Khi ting do 4m tir 12% lén 15%, hé s6 nd ting
nho vao kha nang ho tro qua trinh gelatin héa tinh
bot. Tuy nhién, & do 4m 18%, hé s6 nd bat dau
giam, dong thoi mat do khoi tang nhe (phoi nang
hon, d6 x0p kém hon). Diéu nay duoc ly giai do do
am cao lam gidm 4ap suat bén trong phoi khi ra
khoi dau dun, lam gidm su bay hoi dot ngot va
giam kha nang truong né.

Hé so gian n& va mat do khoi c6 moi tuong
quan nghich - san phdm né& nhiéu thi nhe hon va
nguoc lai.

biéu kién ép dun t6i wu cho hé s6 nd cao va
mat do khoi thap la nhiét do 160°C va do 4m
nguyen liéu 15%. Pay 1a diéu kién phu hop nhat dé
tao ra san pham bot dinh dudong an lién cé cau triac
X0p, nhe, dé hoa tan va cam quan tot.

3.2.2. Do bén pha vo

Do bén pha vo 1a dai luong do luc t6i da ma
mot vat liéu hodc san phdm c6 thé chiu duoc trudc
khi bi vo, ntt, gay hodc bién dang khong phuc hoi
khi c6 tac dong co hoc. Do bén pha vo 1a chi tieu
ky thuat quan trong dung dé danh gia do cimg -
gion - do chac co hoc ctia phoi ép dun va nhiéu loai
thuc phdm khac. Chi s6 nay giup diéu chinh cong
nghé ép dun, phoi lieu va toc do nghién cho phu
hop v6i yéu cau san pham cudi cung.

Toc do truc ép c6 anh hudng truc tiép dén thoi
gian tiép xuc ctua nguyeén liéu trong khoang ép va
muc do phan tan luc co hoc trong qua trinh ép
dun. Cu thé:

-Toc do truc ép thap: Toc do thap dan dén thoi
gian luu tra ctia nguyén liéu trong khoang ép dai
hon, luc tac dong co hoc lén nguyeén liéu nhiéu
hon. Diéu nay cé thé lam tang muac do bién tinh
ctia protein va pha hiy cau truc tinh bot, dan dén
phoi ép c6 do bén pha vo cao hon do cau truc bi
pha vo hoan toan.

- Téc do truc ép trung binh: O mic do nay,
nguyén liéu duoc ép dun voi luc co hoc vira phai,
da dé pha v cau truc tinh bot va bién tinh protein
mot cach dong déu, tao ra phoi ép c6 do bén pha
vo toi ru. Day 1a khoang toc do thuong duoc coi la
ly tuéng trong cac nghién cttu vé ép dun.

- Téc do truc ép cao: O téc do cao, thoi gian
tiép xuc ctia nguyén liéu voi luc co hoc giam di,
dan dén viéc nguyén lieu chua kip bi bién tinh
hodc phan hay hoan toan, khién san phdm c6 do
bén co hoc cao hon nén do bén pha vo cao hon
[18].
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Béng 4. Anh hudng ctia téc do truc ép

dén @6 bén pha vo
Téc do truc (vong/phut) bo ‘tzi/r&zl })lé vo
100 1,80 + 0,001
150 1,50 = 0,06
200 1,20 + 0,001
250 1,40 £ 0,04

Khi ting toc do6 truc vit tx 100 len 200
vong/phut, @6 bén pha vo giam dan, tir 1,8 MPa —
1,2 MPa. Tuy nhién, & 250 vong/phut, do bén tang
nhe tré lai len 1,4 MPa. Diéu nay c6 thé giai thich
nhu sau:

+ O toc do thap (100 - 150 vong/phut): Nguyéen
lieu tiép xuc 1au trong budng ép. Ap luc co hoc va
nhiét tich tu 16n dan dén nguyén liéu bi bién tinh
qua nhiéu, cau trac bi ran chéc lai. Do d6 do bén
pha vo cao.

+ Toc @0 trung binh (200 vong/phut): Pu thoi
gian dé tinh bot gelatin héa va protein bién tinh,
tao cau truc x0p, dong déu va 6n dinh. Két qua la
do bén pha vo thap nhat, phoi gion, dé nghién, phu
hop @€ san xuat bot min.

+ Toc do cao (250 vong/phut): Thoi gian luu
ngan hon, nguyén liéu chua kip chin hoan toan.
Dan dén san phdm c6 mang cau tric chac hon,
kho vo hon, vi vay, do bén pha vo tang nhe tré lai.

Tom lai, o bén pha vo cta phoi ép dun giam
dan khi tang téc do truc vit dén 200 vong/phut,
sau do tang tré lai & 250 vong/phat. Toc do 200
vong/phut 1a muc t6i wvu d€ tao san phidm co6 do
gion - mém phu hop, dé nghién va thuan loi cho
san xuat bot dinh duong.

3.3. Nghién cttu phuong phap nghién phéi ép
dun cho @ min thich hop nhat

Phuwong phap nghién phoi ép dun la mot
buoc kha quan trong trong quy trinh san xuat
bot dinh duong uong lién nhim tao duoc san
phdm c6 d6 min thich hop cho cam quan. Phoi
ép dun duoc tao ra tir qua trinh dun nguyén liéu
dudi ap luc va nhiét do cao, lam thay ddi cau
trac vat ly va hoa hoc cua hat tam giac mach,
giup ting cuong kha ning hoa tan va chat luong
cam quan cua bot dinh duong. Trong ndi dung
nay, cac phuong phap nghién khac nhau va anh
huwong cua chung dén chat luong bot dinh
duong duoc khao sat [19, 20, 21].

Bang 5. Ty 1é phan b kich thudc hat & cac phuong phéap nghién khic nhau

Phuong Ty le phan bo kich thuoc cac hat (%)

phap 0-10] 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
nghién pm pm pm pm pm pm pm pm pm pm

Nghién coi 0 0 1 2 4 9 18 51 12 3
da

Nghién 0 0 2 5 15 50 20 5 2 1

truc
Nghién 2 15 45 18 10 6 3 1 0 0
siéu min

Bang 5 cho théy, phuong phap nghién coi da ti
lé phan bé hat rong, kich thudc 16n va nhiéu hat
tho. Phuong phap nghién truc hat tap trung &

khoang min vira, kha déng déu. Phuong phap
nghién siéu min ch yéu hat siéu nho, min hoan
toan.

Bang 6. Panh gia do 4m, kha ning hoa tan va cdm quan ctia bot sau nghién

Phuong phap nghién bo am %) Khi;in(l;‘f)hoa Cam quan

Nghién c6i da 6,5+ 0,26 85+3,25 Cam gidc min vira phdi, ¢6 gon hat nhe
trong khoang miéng

Nghién truc 5,6 +0,19 80+ 1,90 Cam giac min déu

Nghién siéu min 52+0,16 90 + 3,68 Cam giac min tan hoan toan trong miéng
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Cac két qua cho thay, phuong phap nghién
siéu min cho chat luong cam quan tot nhat nhung
c6 thé gay mat dinh duong do nhiét. Nghién truc
1a Irra chon can bang gitra hiéu suat nghién, cam
quan va bao toan gia tri dinh duong. Nghién co6i da
khong dap tmg yéu cau do phan bd hat khong
dong déu.

Nguyén liéu hat tam
gidc mach

y

3.4. Qui trinh cong nghé san xuit bot dinh
duong tir hat tam gidc mach

Trén co so lua chon duoc cong thirc phoi ché
nguyén lieu, diéu kién ép dun, thiét bi nghién phoi
¢ép, da dua ra duoc quy trinh cong nghé ché bién
bot dinh duong an lién tam giac mach.

Nguyeén liéu bg sung:
- Gao: 5%

- Pau xanh: 5%

- Dau twong: 5%

Phéi tron

Ep din

- Nhiét do: 160°C,
-Do am: 15%

A

-Toc do truc ép: 200 vong/phut

Nghién phoi

I

Bot thanh phdm

Doéng goi

San phdm bot dinh
duong tam giac mach

Hinh 1. So @6 quy trinh cong nghé san xudt bot dinh dudng 4n lién tam gidc mach

Thuyét minh qui trinh cong nghé
(1) Chuén bi nguyén liéu

Hat tam giac mach: 85%, gao té: 5%, dau xanh:
5% va dau tuong: 5%.

(2) Phéi tron

Nguyen liéu duoc tron déu trudce khi dua vao
qua trinh ép dun.

(3) Ep din

biéu kién ép dun:

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

+ Nhiét do: 160°C.

+ Do dm: 15%.

+Toc do truc ép: 200 vong/phuit.

Muc tiéu: Tao phéi c6 do nd cao, gitt nguyén
cac chat dinh duong trong nguyén liéu.

(4) Nghién phoi

Sau khi ép dun, phoi duoc nghién biang may
nghién truc, gitp tao ra hat bot min c6 chat luong
cao.
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(5) Pong goéi va bao quan

San ph4dm bot dinh duong duoc dong géi chan
khéng trong bao bi nilon, bao quan & noi kho rao,
thoang mat, tranh tiép xuc anh sang mat troi, thoi
gian 6 thang.

3.5. banh gia chat luong bot dinh dudng tam
giadc mach

Bot tam giac mach duoc dong tui nilon c6 hut
chan khong, bao quan & noi khé rao, thoang mat,
tranh tiép xuc anh sang mat troi. Két qua phan tich
san pham bot dinh duong tam gidc mach sau 6
thang bdo quan duoc thé hién & bang 7.

Bang 7. Két qua phan tich san phdm bt dinh duong tam gidc mach

STT Chi tieu thir nghiém Dbon vi Két qua

1 Poédm % 5,06 = 0,19

2 |[Nang luong (Tinh tir protein, béo va carbohydrate) | kcal/100 g 388 + 16,23

3 [Pam g/100 g 17,3+ 0,65

4  |Carbohydrat g/100 g 70,0 + 1,51

5 [Chat béo g/100 g 4,3+0,14

6 [Xotong so % 6,00 + 0,001

7 [Pinh tinh di tng gluten mg/kg Khong phat hién

(LOD =3)
8 [|Aflatoxin tong s6 (B1. B2. G1. G2) ng/kg Khong phat hien
(LOD =0,1)

9 |Asen (As) mg/kg Khong phat hién
(LOD = 0,003)

10 |Cadimi (Cd) mg/kg Khong phat hién
(LOD = 0,003)

11 Thay ngan (Hg) mg/kg Khong phat hién
(LOD =0,003)

12 (Chi (Pb) mg/kg Khong phat hién
(LOD =0,003)

13 [Salmonella spp. CFU/g Khong phat hién

14 |Escherichia coli CFU/g <10

15 |Coliforms CFU/g <10

16 |Staphylococcus aureus CFU/g <10

17 |Pseudomonas aeruginosa CFU/g <10

Bot dinh duong tam giac mach c6 trang thai
toi XxOp, mau sic trang nga, c6 mui thom va huong
vi dac trung cta tam giac mach. San phdm khong
chtta kim loai nang, aflatoxin va cac vi sinh vat gay
bénh, ddm bao an toan vé sinh thuc phidm.

4. KET LUAN

Nghién cttu nay da xay dung duoc quy trinh
san xuat bot dinh dudng an lién tit hat tam giac
mach bang phuong phap ép dun. Cong thuc phoi
tron gom hat tam giac mach 85%, gao té 5%, dau
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xanh 5% va dau tuong 5%. Qua trinh ép dun hat tam
giac mach chiu anh huéng manh mé béi cac yéu to
nhu: Nhiét do, do 4m, toc do truc ép. Nhiét do ép
dun 160°C, d0 4m 15%, toc do truc ép 200
vong/phut 1a nhitng diéu kién t6i wvu cho chat
luong phoi ép tot nhat voi hé s6 nd cao, mat do
khoi va do bén pha vo thap. Nghién truc duoc lua
chon cho nghién phoi tam giac mach dé tao ra bot
dinh duong an lién. San phdm co thoi gian bao
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quan 6 thang ma khong bi giam chat luong, dam
bao an toan veé sinh thuc pham.
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STUDY ON THE PRODUCTION OF INSTANT NUTRITIONAL POWDER
FROM BUCKWHEAT HARVESTED IN HA GIANG PROVINCE
Dang Hong Anh?, Nguyen Thu Van!, Giang The Viet!,
Pham Ngoc Thai', Tran Bao Tram?
! Food Industries Research Institute
?Nationl Center for Technological Progress
Abstract

Buckwheat (Fagopyrum esculenturm) is a highly nutritious, gluten-free pseudocereal, rich in
protein, dietary fibre and antioxidant compounds. This study aims to develop a production
process for instant nutritional powder derived from buckwheat using extrusion technology. The
formulation consists of 85% buckwheat, 5% white rice, 5% mung beans and 5% soybeans. The
extrusion was carried out at a temperature of 160°C, with an initial moisture content of 15% and a
screw speed of 200 rpm - identified as appropriate conditions to produce extrudates with a high
expansion ratio, along with low bulk density and breaking strength. The extrudates obtained had
an ivory-white colour and a distinctive buckwheat aroma, and were subsequently milled using a
roller mill to produce a homogeneous powder. The final product met the requirements in terms
of sensory characteristics, nutritional composition (including protein, lipid and fibre content),
microbiological safety and food hygiene. After six months of storage in vacuum-sealed
polyethylene packaging, the product retained its quality and stability. These findings underscore
the potential of extrusion technology for the development of value-added functional foods from
indigenous raw materials such as buckwheat cultivated in Ha Giang province.

Keywords: Buckwheat, extrusion, instant nutritional flour.
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NGHIEN CUU MOT SG PHUONG PHAP LAM GIAU
PEPTIDE CHUC NANG TU DICH THUY PHAN VI TAO

D4 Thi Thay Le® ", Tran Hoang Quyén?, Bui Thi Hong Phuong?,
Biti Thi Thiy Ha', D3 Pinh Hai', Nguyé&n Minh Chau,

Lé Vin Béc!, Pham Linh Khoa!
Vien Cong nghiép Thuc tham, Bo Cong thuong
"Email- ledtt@firi.vn

TOM TAT

Peptide chttc nang thu duoc tir thity phan protein vi tdo c¢6 nhiéu hoat tinh sinh hoc nhu: Diéu
hoa huyét 4p, chong viem, chéng oxy hoa va hoé tro diéu tri ung thu. Cac peptide nay thuong co
chudi ngan tir 2 - 20 axit amin, chtta cAc axit amin thom va ky nuoc, déng vai tro chinh trong hoat
tinh sinh hoc. Pé lam giau peptide chitc ning, nghién ctru khdo sat ba phuwong phép: Sieu loc
dong ngang (cross-flow) qua mang cut-off 10 kDa, sac ky trao déi ion DEAE va c6 quay chan
khong. Két qua cho thay, phuong phép siéu loc dong ngang dat hiéu suat thu hoi peptide 1a
22,29%, voi hoat tinh ttc ché ACE dat 52,12% va hoat tinh chong oxy héa thong qua kha ning bat
goc tu do DPPH 1a 61,01%. Sac ky trao déi ion DEAE dat hiéu suat thu hoi thap nhat 1a 17,36%,
nhung peptide thu dugc c6 hoat tinh ACE 1a 45,76% va hoat tinh DPPH dat 54,51%. Trong khi do,
phuong phéap c6 quay chan khong c¢6 hiéu suat thu héi cao nhat 1a 80,10%, voi hoat tinh ACE 1a
70,07% va DPPH 1a 81,26%, tuy nhién peptide c6 do tinh sach thip hon so voi cac phuong phap
khac. Phuong phép c6 quay chan khong cé vu thé trong viéc thu hoi peptide véi hiéu suat cao va
bao toan tot hoat tinh sinh hoc, thich hop cho tng dung trong thuc phdm chtic nang. Cac phuong
phap siéu loc va sic ky trao déi ion mac du c6 hiéu suat thu hoi thdp hon nhung tao ra peptide c6
do tinh sach cao, phit hop véi tmg dung yéu cau peptide chitc nang tinh khiét nhu trong duoc

pham.
T khéa: ACE, DPPH, vi tdo, peptide.

1. DAT VAN BE

Protein vi tdo duoc téng hop tir 20 axit amin, la
nguon axit amin thiét yéu doc ddo cho dinh dudng
cua con nguoi [1]. Nhing peptide hoat tinh sinh
hoc ton tai nhue mot phan cta protein vi tdo va
khong hoat dong cho dén khi chung duoc giai
phong thong qua enzyme thay phan protease. Tuy
thuoc vao loai vi tdo, loai enzyme va diéu kién thiy
phan khac nhau sé tao ra hon hop peptide c6 hoat
tinh sinh hoc khac nhau. Hén hop peptid giau cac
axit amin thom (Tyr, Trp, Met, Lys, Cys, His), axit
amin ky nuéc (Leu, Val) va nhéom chitc nang dac
biét (nhom sulthydryl cia Cys) lam tang kha nang
chong oxy hoa [2]. Hon hop peptide cé khai luong
phan ttr thap < 10 kDa thi dac tinh ha huyét ap do
tc ché men chuyén angiotensin I (ACE) va hoat

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

tinh chong oxy hda cao hon [1, 2]. Nghién ctru lua
chon phuong phap va diéu kién cong nghée lam
sach ché phdm giau peptide chitc nang tir vi tao la
can thiét va y nghia dé co thé tao ra ché pham giau
peptide chttc nang, tir co s&¢ do co thé tao ra cac
san phdm chtc nang hé tro chong oxy hoa va ha
huyét ap.

Mot s6 phuong phéap lam giau peptide chic
nang tur vi tao:

Mang siéu loc: Mang co kich thuoc 16 0,01 -
0,1 pm, loc duwoc cac phan tir c6 khoi luong tir
1 - 500 kDa, mang lam biang caramic,
polyethersuffon. Trong két qua nghién ctu cta
Megias va cs (2004) [3] da sit dung mang 5 kDa
tinh ché peptide, Alina-Violeta Ursu va cs (2014)
[4] stt dung mang 300 kDa, pH, 10 = 12, phan l6n
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cac protein van ¢ dich retentate, do chu yéu
protein vi tdo c6 kich thuéc 16n hon 679 kDa. 0] pH
= 12, xuat hién peptide c6 khoi luong phan tir tir
1,4-9,2 kDa.

Séc ky loc gel: Khi hon hop protein duoc nap
vao coOt, cac phan tit prortein nho sé khuéch tan
vao cac 10, protein 16n sé khong di qua 16 va ti€p
tuc di doc theo cot va sé som ra khoi cot hon
nhimg hat nho. Keét qua nghién cttu cia I. Chuan
Sheih va cs (2009) [5] da st dung cot High HR
Sephacryl S-100 thu cac phan doan chua peptide
kich thuwéc khac nhau.

Séac ky trao d6i ion: Cho phép phan tach cac
ion hay cac phan tir phan cuc dua trén tinh chat
ctia chung. Do pH quyét dinh trang thai mang dién
cua cac phan t protein khac nhau c6é mat trong
dung dich protein tho nap vao cot. Hiéu suat thu
hoi protein phu thudc néong dd mudi cia dung dich
dém dung dé€ rira giai. Nghién ctu cia I. Chuan
Sheih va cs (2009) [5] da stt dung cot Q-sepharose,
dém Tris-HCI 20 mM (pH = 7,8), rta giai bang
NaCl (0,01 - 1,0 M) thu dich chtra Peptide c6 hoat
tinh sinh hoc ha huyét ap.

Séic ky pha dao: Pha tinh 1a céc silica da duoc
ankyl hoa, khong phan cuc, loai thong dung nhat
la -Cg4H;;, con pha doéng phan cuc: Nuoc,
methanol, axetonitrile... K&t qua nghién ctu cia
Garcia-Vaquero va cs (2019) [6] va Lafarga va cs
(2020) [7] da thu hoi cac peptide sinh hoc tir tao
Ulva spp. st dung MWCO, tinh sach bang RP-
HPLC cho thay, st c6 mat cta axit amin thom. Két
qua nghién ctru cta I. Chuan Sheih va cs (2009)
[5] da tién hanh tinh ché thém cac peptide sinh
hoc tir vi tdo trén cot inertsil ODS3 C18 (10 + 250
mm) va Sephasil Peptide C8 thu duwoc peptide co
hoat tinh ACE cao.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

Ché phdm dich thay phan vi tdo (Spirulina
platensis va Chlorella sp.) c6 ham luong peptide
25,05 mg/ml, hoat tinh ACEIL 58,7%, hoat tinh
chong oxy hoéa thong qua kha nang bat goc tu do
DPPH: 69,1% [8].
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2.2. Phuong phap phan tich

221 Phuong phap xdc dinh him Iluong
peptide protein

Xac dinh ham luong peptide tong theo phuong
phap cai tién cua Church va cs (1983) [9].

Xac dinh ham luwong protein: Theo phuong
phap Bradford (1976) [10].

2.2.2. Phuong phap xdc dinh hoat tinh irc ché
ACE:

Phuong phap xac dinh hoat tinh ttc ché ACE
(ACE]) theo Sun va cs (2019) [11] duoc thuc hién
dua theo phuong phap ctia Cushman va cs (1983)
[12]. Hoat tinh wc ché ACE (Angiotensin-
Converting Enzyme) cta mau thi nghiém duogc
danh gia thong qua kha nang tc ché su thuy phan
cochat Hippuryl-Histidyl-Leucine (HHL) thanh axit
hippuric. St gidm do hap thu quang (OD) ctia axit
hippuric ¢ 228 nm ty 1é v6i hoat tinh tc ché. Mau
tc ché cang manh, luong axit hippuric tao thanh
cang it. Gia tri IC,, 1a néng do peptide (biéu thi
bang pg peptid/ml) can thiét dé tc ché 50% hoat
tinh ACE trong diéu kién thuc hién thi nghiém, do
hap thu cta cac mau duoc do & budc song 228 nm.

2.2.3. Phuong phdp xdc dinh hoat tinh chong
oxy hoa - kha nang bat goc tir do DPPH [13]

Hoat tinh chéng oxy hoa cta dich thiy phan vi
tao duoc danh gia thong qua phuong phap bat goc
te do DPPH (2,2-Diphenyl-1-picrylhydrazyl) theo
nguyeén ly khit goc DPPH% (mau tim) thanh dang
DPPH-H (mau vang), dua trén su suy giam do hap
thu quang & budc séng 517 nm 1. Mau dich thay
phan duoc ly tam (10.000 g, 15 phut), loc qua
mang 0,45 pym va pha lodng trong methanol dén
néong d0 5 mg/mL. Dung dich DPPH 0,1 mM
trong methanol duoc chuédn bi va bdo quan trong
toi. Hén hop phan tng gém 1 mL mau va 1 mL
DPPH duoc vortex ky, ¢ 30 phut & 25°C trong diéu
kién khong anh sang. Do hap thu (OD) do bang
may quang phé UV-Vis (hiéu chinh nén bing
methanol khong DPPH). Hoat tinh bat goc duoc
tinh theo cong thtc:
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d6i ching am

ODlLl:Elll
0D x 100

d6i chimg am

% 1tc ché =

Mau do6i ching duong st dung Trolox (1
mg/mL), thi nghiém duoc lap lai ba lan doc lap

2.3. Phuong phap lam sach dich chita peptit
chitc ning thiy phan tir vi tdo

Phuong phap siéu loc dong ngang (cross-flow)
qua mang cutoff kich thuoc 10 kDa
(WaterSep.net): Cot loc co kich thuédc 3,3 x 30,5
cm, dién tich tiép xuc bé mat 0,13 m? ap suat toi
da 40 Psi (2,8 kg/cm?), nhiét do toi da 60°C, mang
cut-off 10 kDa. Dich thily phan sau ly tam, lam
sach bang mang cut—off 10 kDa véi 4p suat vao 0,6
- 0,7 kg/cm? toc d6 bom 40 vong/phut (70
ml/phut), & diéu kién nhiét do phong. Phan tich
phan dich di qua mang (Permeate) va dich hoi
(Retentate) dé xac dinh hoat tinh ttc ché ACE,
hoat tinh chong oxy hoa thong qua kha ning bat
goc tw do DPPH va chay dién di SDS-PAGE Bio-
Rad, Life Technologies, GE Healthcare dai phan
tach: 3-200 kDa (toi uu < 100 kDa)

Phuong phdp sdc ky trao doi ion DEAE [13]:
Tinh sach trén may AKTA Purifier 100, HR 16/10
diethylaminoethyl fast flow (DEAE FF) anion-
exchange column (16/20 mm, Amersham
Biosciences, Piscataway, NJ, USA) duoc can bang
boi dém sodium acetate (pH = 4) 20 mM. Thé tich
bom mau 15 ml. Dung dich rtra giai NaCl 1M, toc
do raa giai 0,5 ml/phuat. Cac protein sé duoc phat
hién béi dau do cta he thong may tinh sach &
budc song UV 280 nm.

Phuong phdp c6 dic bang cé quay chan
khong: Dich thuy phan vi tao (500 ml) c6 loai bot
nudc (giam khoang 40% thé tich), trong diéu kién
ap suat chan khong 150 + 2 mBar, nhiét do co 60°C
tren hé thong co chiét chan khong EYELA NVC-
2200 Tokyo Rikakikai (EYELA) (Nhat Ban), toc do
bom: 50 lit/phut; @0 chan khong t6i da: 0,1 Pa; bay
lanh: -85°C; dung tich binh thu: 1- 5 lit.

Phuong phdp tinh hiéu suat thu ham lrong
peptide tong: Dua trén ty lé¢ gitta ham luong
peptide tong thu duoc sau qua trinh lam giau va
ham luong peptide téng ban dau c6 trong dich
mau (%).
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2.4. Phuong phép tién hanh thi nghiém

- Phuong phap sdc ky trao doi ion DEAE: Hiéu
qua phan tach peptide dugc danh gia thong qua
phan tich cac phan doan thu duoc tai timg dinh sac
ky: Phan tich hoat luc kim ham ACE, hoat tinh
chong oxi héa thong qua kha nang bat goc tu do
DPPH va thanh phan peptide bang dién di
polyacrylamide (SDS-PAGE). Khao sat dugc thuc
hién v6i ba nong d6 dung dich NaCl: 0,5 M, 1,0 M
va 1,5 M, nhim xac dinh diéu kién rta giai thich
hop giup thu duwoc phan doan peptide co6 hoat tinh
sinh hoc cao nhat.

- Phuong phap siéu loc dong ngang (cross-
flow) qua mang cut-off kich thuoc 10 kDa: Dé nang
cao hiéu qua qua trinh siéu loc, cac thong s van
hanh da duoc khao sat va toi uu, bao gom:

Ap suat van hanh: Thuc hién khao sat trong ba
khoang 4p suat khac nhau: 0,2 - 0,3 kg/cm?; 0,4 -
0,5 kg/cm?; 0,6 - 0,7 kg/cm? nhiam lua chon mtc
ap suat phu hop nhat cho hiéu suat thu héi
peptide.

Toc do bom mau: Khao sat ba muc toc do bom
khac nhau gom 30 vong/phut, 40 vong/phut va
50 vong/phut dé danh gia anh huéng dén luu
luong dong chay va hiéu qua loc.

2.5. Phuong phap xtz Iy s6 lieu

S6 liéu thuc nghiém dugc xtt Iy bang phan
mém xu ly thong ké SPSS st dung thuat toan
ANOVA.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru mét s6 anh hudéng cia diéu
kién lam giau peptide chitc nang tir dich thiy phan
vi tdo bing phuong phap siéu loc dong ngang
(cross-flow) qua mang cut-off kich thudc 10 kDa

Mau dich thay phan vi tdo sau khi loc qua
mang thu duwoc hai phan doan. Phan doan
permeate (dich qua mang) chuta cac peptide co
kich thudc nho hon 10 kDa, voi thé tich thu duoc
trung binh 210 - 220 ml. Phan doan retentate (dich
hoi) thu duoc trung binh 100 - 110 mL. Két qua
phan tich cac mau duoc trinh bay trong bang 1.
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Bang 1. Két qua lam giau peptide chitc ning tir dich thity phan vi tdo bing phuong phap siéu loc dong
ngang (cross-flow) qua mang cut-off kich thuéc 10 kDa

STT Ham luong Hoat tinh Hoat tinh chong oxy héa | Hiéu suat thu
peptit ACEI (%) | thong qua kha nang bat goc hoi (%)
(mg/ml) tu do DPPH, %
Dich truéc loc 25,05+ 0,01* 58,7 + 0,02 69,1 +£0,02™
Dich qua mang | 7,21+0,02° 45,79 + 0,03° 53,90 + 0,02" 19,2 + 0,6"
(Permeate)
Dich héi (Retentate) 39,69 + 0,05 8,80 +0,02°¢ 10,36 + 0,01¢ 52,92 + 0,58

Ghi chu: Cac so'mii a, b, c,... diung dé phan biét sur khac nhau cd y nghia thong ké ¢ muc y nghia p < 0,05

giitia cdc cap gia tri trung binh.

Két qua trinh bay trong bang 1 cho thay, voi
mang siéu loc c6 kich thudc cat 10 kDa, phan doan
dich qua mang (permeate) cht yéu chta cac
peptide co kich thuéc nhé hon 10 kDa va nuéc.
Hiéu suat thu hoi peptide tr dich qua mang
(permeate) dat 19,2%, trong khi dich hoi
(retentate) dat 58,2%. Hoat tinh tc ché men
chuyén angiotensin I (ACEI) tuong tng dat 45,79%
(permeate) va 8,80% (retentate). Hoat tinh chong
oxy hoéa thong qua kha ning bat goc tw do DPPH
dat 53,90% (permeate) va 10,36% (retentate). Diéu
nay cho thdy, dich qua mang giau peptide c6 kich
thudc nho, dong thoi thé hién hoat tinh sinh hoc
ACEI va chong oxy hoda cao, tuy nhién hiéu suét
thu hoi con han ché.

Mot s cdc yéu to dnh huong dén hiéu suat
thu héi peptide chirc ndang cua mang siéu loc:

- Ap suit cot loc: TV 1é thdm qua mang ty 1é
thuan véi ap luc bé mat mang.

- Dong chay tiép tuyén: Toc do dong chay
ctia dung dich doc theo bé mit mang cé anh
hudng truc ti€p dén toc do thdm thau. Tang van
toc dong chay co thé cai thién hiéu qua thadm tach,
dac biét quan trong do6i véi dich chira nhii tuong
hodc huyén phu. Tuy nhién, dong chay cao hon
cling déng nghia v6i muc tiéu thu nang luong va
cong suat bom 16n hon.

Tién hanh lam loc dich thay phéan voi toc do
bom mau 30 vong/phut ¢ cac diéu kién ap suat
khac nhau. Két qua thu duoc ¢ hinh 1.

Ap sudt cot loc cang cao thi ap suét tham thau
cua cac phan tr c6 kich thuéc nho hon 10 kDa
cang lon. Trong dai 4p suat duoc diéu chinh tir 0,2
-0,7 kg/cm?* (day 1a 4p suat an toan cho mang loc),
hiéu qua thu héi cac peptide chtc nang, ciing nhu
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hoat tinh ACEI va oxy hoa khong cé su khac biét
nhiéu, do vay da lua chon khoang 4p suat cot dé
loc trong dai 0,4 - 0,5 kg/cm? 1a thich hop nhat.

Dich thiy phan vi tao c6 do nhét khong cao,
tuy nhién t6c d6 bom nhu dong anh huong téi hieu
suat thu hoi petide chttc nang. Tién hanh loc dich
& ap suat 0,4 - 0,5 kg/cm?, voi cac toc do bom mau
khac nhau. Két qua thu duoc ¢ hinh 2.

70

Ll

Peptit (mg/ml)

ACEI(%) DPPH (%) Hiéu suat thu hoi (%)

802-03  %04-05  00,6-0.7 Ap suatc6t loc (kg/em3)

Hinh 1. Anh hudng ctia 4p sudt cot loc téi hiéu sudt
thu héi va hoat tinh peptid chitc ning

.:-E:EE . Ry
DPPH (%) Hiéu suat (%)

Peptit
(mg/ml)
@30 m40 @50

ACEI (%)

Tée d bom (vong/phit)

Hinh 2. Anh hudng ciia t6c d6 bom t6i hiu sudt
thu héi va hoat tinh peptid chitc ning
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Hinh 2 cho thay: Toc do bom lon, thoi gian loc
rut ngan, tiét kiem duoc ning luong. Tuy nhién,
hiéu suat thu hoi peptide va hoat tinh kim ham
ACE va hoat tinh chong oxy héa goc tue do DPPH &
ca 3 toc do bom khong khac nhau nhiéu. Lua chon
toc d0 bom mau ¢ 40 vong/phut 1a thich hop nhat.

biéu kién thich hop lam giau peptide chiic
nang tir dich thtly phan vi tdo bang thiét bi loc
dong ngang (cross-flow) qua mang cut-off kich
thudc 10 kDa nhu sau: Toc do bom mau: 40 v/ph;
ap suat cot loc: 0,4 - 0,5 kg/cm?, hiéu suat thu hoi
peptit dat 22,29%; hoat tinh kim ham ACE dat
52,12%; kha nang bat goc te do DPPH dat 61,01%.

3.2. Nghién cttu lira chon diéu kién lam giau
peptit chirc ning tir dich thily phan vi tdo bang
phuong phép sic ky trao ddi ion DEAE

Dich thay phan vi tdo dugc duoc lam giau
bang phuong phap sic Ky trao ddi ion DEAE. Sac
ky trao déi anion st dung pha tinh tich dién duong
(DEAE-cellolose) dé tach cac axit amin, peptide va
protein tich dién am. Peptide dé dang bam lén bé
mat ctia bo dém DEAE, tuy vay toc d0 bom mau va
thoi gian Itu mau anh hudéng toi hiéu qua két hop
ctia peptide vdi pha tinh, do vay da lua chon toc do
bom mau 2 ml/phut, thoi gian luvu mau 30 phut,
toc do rira giai 0,5 ml/phut. Luong dich miu bom
vao cot 15 ml, dung dich rtra gidi NaCl 1M. Sac ky
dd thu duoc & hinh 1, mau khong tach duoc cac
dinh rieng biét. Thu dich rtra giai tai khoang dich
chay bat dau chudn bi xuat hién peak va c6 peak,
phan doan 1 (b ml) la dich rta giai thu tir ml
khoang thtr 20 dén 25, phan doan 2 (15 ml) 1a dich
rira giai thu tr ml khoang thi 26 - 40, phan doan 3
(10 ml) 1a dich rtra giai thu tir ml khoang thix 41 -
50. Két qua duoc trinh bay trong hinh 3, 4.

- T I T L I i LY I

I Manuel o 8110 UV 12800 I EHTEISHIRTITRTE L m—-‘-f!*lg‘n nlrgnglg“gggﬁg MR
A I

natned Curves

; A
| ‘&I fo

200 I aela] T Tado W0 w0 480 sl sso S omiliEes
Hinh 3. Sic ky d6 ctia dich thity phan vi tao khi
phan tach bing cot sic ky trao ddi ion DEAE
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Hinh 4. Ham luong, hoat tinh peptide chitc ning
ctia 3 phan doan khi phan tach bang phuong phap
sic ky trao ddi ion DEAE

Két qua & hinh 3, 4 cho thay, 3 phan doan déu
chtta cac peptide chitc nang c6 hoat tinh ACEI ti
40,31- 48,10%, hoat tinh chong oxy hda - bat goc tu
do DPPH trong khoang 49,87 - 57,11%. Nhu vay,
tuy khong c6 cac peak ctia mot peptide cu thé,
nhung peptide thu duoc sau rira giai 1a hon hop
peptide chitc nang c6 hoat tinh ACEI va chong oxy
hoa, thu dich rtra giai ctia ca 3 phan doan dé tién
hanh cac thi nghiém tiép theo.

Néng do6 NaCl trong dung dich rtta gidi anh
hudng dang ké dén hiéu suat thu hoi peptide trong
qua trinh sic ky trao d6i ion. Co ché cta sic ky
trao d6i ion dua trén su gan két thuan nghich giira
cac phan tt mang dién tich v6i nhom chirc trén
chat mang trao déi ion. Trong hé théng st dung
DEAE-cellulose (mang dién tich am), cac peptide
tich dién duong sé duoc gitr lai trén cot. Khi bo
sung dung dich NaCl, ion Na* sé canh tranh véi
peptide dé gan vao cac nhom chitc am ctia DEAE-
cellulose, lam tang luc ion va thuc ddy qua trinh
rira giai peptide khoi cot [14]. Do d6, nong do
NaCl c¢6 anh huong truc ti€p dén kha nang tach va
thu héi peptide. Anh huéng ctia néng do NaCl
dugc trinh bay trong hinh 5.

Ham lugong
peptit (mg/ml) (%)

Hoat tinh ACEI Hoat tinh DPPH Hiéu‘ suat thu
% hdi (%)

=30.5 m1 O1.5

Hinh 5. Anh huéng néng @6 NaCl t6i hiéu sust thu
héi va hoat tinh peptide chttc ning khi phan tach
béng phuong phap sic ky trao ddi ion DEAE

Néng d6 NaCl (M)
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Két qua trinh bay trong hinh 5 cho thay, khi
nong do NaCl tang tir 0,5 M 1én 1,0 M, hiéu suat
thu hoi peptide, hoat tinh ttc ché ACE va hoat tinh
chong oxy hoa thong qua kha nang chong oxy hoa
goc tw do DPPH déu ting dang ké. Tuy nhién, khi
nong do muoi tang lén 1,5 M, cac chi so trén gan
nhu khong thay d6i, cho thdy viéc gia ting nong
do NaCl vuot qua 1,0 M khong mang lai loi ich ro
rét. Do do, nong d@o NaCl 1,0 M duoc xac dinh 1a
pht hop nhat cho qua trinh rita giai.

biéu kién thich hop cho qua trinh lam giau
peptide chttc ning bang phuong phéap sic ky trao
d6i ion DEAE dugc xac dinh nhu sau: Toc do bom
mau 2 mL/phut, thoi gian ltu mau 30 phut, toc do

rita giai 0,5 mL/phut va néong do dung dich NaCl
rira gidi 12 1,0 M. O diéu kién nay, hiéu suat thu
hoi peptide dat 17,36%, hoat tinh ttc ché ACE dat
45,76% va hoat tinh bat goc tw do DPPH dat 54,51%.

3.3. Nghién ctu lya chon phuong phap lam
giau peptit chirc nang thiy phan tir vi tao

Dich thay phan tit vi tdo dugc lam sach bang
siéu loc dong ngang (cross-flow) qua mang cut-off
kich thudc 10 kDa; sic ky trao déi ion DEAE; co
quay chan khong. Panh gia hoat tinh kim ham
ACE va hoat tinh chong oxi hoa thong qua kha
nang bat goc tu do DPPH, hiéu suat thu hoi cta 3
phuong phap thé hién & bang 2.

Béng 2. Nghién cttu Iira chon phurrong phap 1am giau petide chitc ning thich hop nhat

tir dich thiy phéan vi tdo
Phuong phap thu nhan, | Ham luong Hoat tinh Hoat tinh chong oxi héa Hiéu suat
lam sach peptide ACEI (%) thong qua kha nang bat thu héi (%)
(mg/ml) goc tuw do DPPH (%)

Dich thay phan vi tao 25,05 58,7 69,1

Dich c6 dac bang co 33,30 70,07 81,26 80,10
quay chan khong

Dich qua siéu loc dong 8,35 52,12 61,01 22,29
ngang cross - flow voéi
mang cut - off 10 kDa

Dich lam sach bang 7,25 45,76 54,51 17,36
phuong phép sic ky trao

d6i ion DEAE

Hinh 6. Hinh anh dién di trén gel polyacrylamide
(15%) ctia cac méu lam giau peptide chitc ning tix
dich thiiy phan vi tdo

Ghi chu: M: marker; M1: Dich thuy phan vi
tdo, M2: Dich thuy phan vi tdo co dic bang co
quay chan khong, MS3: Dich chua peptide chirc
ndng lam giau bang sic ky trao doi ion DEAE, M4:

Dich chua peptide chirc ning lam gidu bang siéu
loc dong ngang cross-flow vor mang cutoff 10
kDa.

Két qua phan tich dién di (Hinh 6) cho thay,
cac mau M1 va M2 chtra protein c6 kich thudc nho
hon 116 kDa, trong d6 mau M2 cht yéu bao gom
peptide co kich thudc duoi 14 kDa. Mau M3 chia
cht yéu peptide trong khoang 35 — 50 kDa va mot
phan peptide nhé hon 14 kDa, trong khi mau M4
chi chura peptide c6 kich thuéc nhé hon 14,4 kDa.
Tuy nhién, dé danh gia hiéu qua ctia cac phuong
phap lam giau peptide chttc ning, can xem xét
thém hiéu suat thu hoi va hoat tinh sinh hoc cua
peptide.

Két qua téng hop trong bang 2 cho thdy, dich
sau c6 quay chan khong dat hiéu sudt thu hoi
peptide téng cao nhat (80,10%), dong thoi thé hién
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hoat tinh ttc ché ACE (70,07%) va kha niang chong
oxy hoéa-bit goc tu do DPPH (81,26%) cao nhat.
Tiép theo 1a phuong phap siéu loc dong ngang
(cross-flow) st dung mang cut-off 10 kDa, véi hiéu
suat thu hoi peptide dat 22,29%, hoat tinh ACEI
52,12% va hoat tinh chong oxi hoa thong qua kha
nang bat goc tu do DPPH 61,01%. Phuong phap cé
hiéu suat thu héi thap nhat 1a sac ky trao déi ion
DEAE, véi hiéu suat 17,36%, hoat tinh ACEI 45,76%
va hoat tinh DPPH 54,51%.

Mic du, nhiéu nghién ctu truéc day da ghi
nhan rang peptide c6 kich thuéc dudi 10 kDa
thuong thé hién hoat tinh ttc ché ACE manh [3, 7]
song trong nghién ctu nay, dich permeate thu
duoc sau siéu loc lai c6 hoat tinh chitc nang thap
hon mong doi. Nguyén nhan c6 thé do mot phan
peptide chirc nang c6 kich thuéc 1o6n hon 10 kDa bi
gitr lai trong dich retentate hoac hap phu lén bé
mat mang loc (trén thiét bi loc hién c6). Trong khi
d6, hiéu suat thu héi peptide & phuong phap trao
d6i ion DEAE thap do phu thudc vao hiéu qua héap
phu va rira giai, twong tu két qua nghién ctru cta I.
Chuan Sheih (2009) [5] khi stt dung NaCl 1 M dé
tach peptide co6 hoat tinh ACEI tir vi tao.

Hiéu suat thu hoi peptide bang phuong phap
c0 quay chan khong cao hon dang ké so voi hai
phuong phap con lai do dich thu dwoc chta ca
peptide chirc nang va cac peptide cé kich thudc lon
hon 10 kDa. Tuy nhién, hoat tinh sinh hoc (ttc ché
ACE va hoat tinh chong oxi hoa thong qua kha
nang bat goc tv do DPPH) khong ting tuong tng
voi hiéu suat thu hoi, do cac phuong phap siéu loc
dong ngang (cross-flow) va sic ky trao d6i ion
DEAE tao ra cac phan doan peptide chiic nang cé
do tinh sach cao hon. Néu muc tiéu tmg dung yéu
cau nong do peptide chitc nang cao va tinh khiét,
dac biét trong linh vuc duoc phdm, thi phuong
phap siéu loc voi mang cut-off 10 kDa va siac ky
trao d6i ion DEAE 1a Iua chon phu hop hon. Trong
khi do, phuong phap c6 quay chan khong chu yéu
c6 wu thé trong viéc tang hiéu suat thu hoi peptide
va bao toan hoat tinh sinh hoc nho diéu kién van
hanh & ap suat thap, gitup han ché sy mat mat va
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bién tinh peptide. Pay 1a phuong phap an toan,
phu hop véi muc tiéu tng dung trong san xuat
thuc pham chitc nang nhue nuéc udéng rau ca hoic
vién nén, gop phan git lai ham luong protein,
peptide chttc nang va cac hop chat co loi khac tir vi
tao (vi du: vitamin, khoang chat...).

4. KET LUAN

Két qua nghién ctru cho thay, ba phuong phap
lam giau peptide chitc nang tir dich thiy phan vi
tao (c6 quay chan khong, siéu loc dong ngang va
sac ky trao déi ion DEAE) déu c6 nhing wu diém
riéng. Phuong phap c6 quay chan khong cho hiéu
suat thu héi peptide cao nhat (80,10%) va dong thoi
bao toan tot hoat tinh sinh hoc. Tuy nhién, mitc do
tinh sach ctia peptide chic nang trong phuong
phap nay khong cao do khong loai bé duoc cac
phan tit c6 kich thuéc lon hon 10 kDa. Trong khi
do, phuong phap sieéu loc va sac ky trao ddi ion
mic du cho hiéu suat thu héi thap hon (lan luot la
22,29% va 17,36%), nhung cho phép phan tach chon
loc cac peptide c6 kich thudc nhé va do tinh sach
cao hon, véi hoat tinh sinh hoc van dat mic dang
ké. Cac phuong phap nay do dé phu hop hon trong
cac tmg dung yéu cau peptide chic nang c6 do
tinh khiét cao, chang han nhu trong linh vuc duoc
phdm. Tuy theo muc tiéu tmg dung, cé thé lua
chon phuwong phap phu hop: Cé quay chan khong
uu tién cho thuc phdm chic nang nho kha nang
bao toan thanh phan sinh hoc va hiéu suat thu hoi
cao; trong khi siéu loc va trao déi ion phu hop véi
nhu cau tinh sach peptide chic ning cho cac san
ph4am chuyeén biét.
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STUDY ON SEVERAL METHODS TO ENRICH BIOACTIVE PEPTIDES
FROM MICROALGAL HYDROLYSATE BROTH
Do Thi Thuy Le!, Tran Hoang Quyen’,
Bui Thi Hong Phuong?, Bui Thi Thuy Ha!,
Do Dinh Hai', Nguyen Minh Chau’,
Le Van Bac!, Pham Linh Khoa'
1Food Industries Research Institute, Ministry of Industry and Trade
Abstract

The functional peptides obtained from the hydrolysis of microalgae proteins exhibit various
biological activities, such as blood pressure regulation, anti-inflammatory, antioxidant effects, and
support in cancer treatment. These peptides typically consist of short chains of 2 - 20 amino acids,
containing aromatic and hydrophobic amino acids, which play a key role in their biological
activity. To enrich functional peptides, three methods were investigated: Cross-flow ultrafiltration
using a 10 kDa cut-off membrane, DEAE ion-exchange chromatography, and vacuum rotary
evaporation. The results showed that the cross-flow ultrafiltration method achieved a peptide
recovery rate of 22.29%, with ACE inhibition activity of 52.12% and antioxidant activity (DPPH) of
61.01%. The DEAE ion-exchange chromatography method had the lowest recovery efficiency at
17.36%, but the resulting peptides had ACE activity of 45.76% and DPPH activity of 54.51%.
Meanwhile, the vacuum rotary evaporation method had the highest recovery efficiency at 80.10%,
with ACE activity of 70.07% and DPPH activity of 81.26%. However, the peptides obtained by this
method had lower purity compared to the other methods. The vacuum rotary evaporation
method has the advantage of high recovery efficiency and good preservation of biological
activity, making it suitable for use in functional foods. Although the ultrafiltration and ion-
exchange chromatography methods have lower recovery efficiencies, they produce peptides with
higher purity, which is more appropriate for applications requiring pure functional peptides, such
as in pharmaceuticals.

Keywords: ACE, DPPH, microalgae, peptide.

Ngay nhan bai: 20/6/2025

Ngay chuyén phéan bién: 16/7/2025
Ngay thong qua phan bién: 21/7/2025
Ngay duyét ding: 5/8/2025
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NGHIEN CUU BIEU KIEN THUY PHAN TINH BOT GAO
THANH MALTODEXTRIN BANG o-AMYLASE HT-800

TOM TAT

D6 Trong Hung" ", Nguyén Thuy Linh!,
Nguyén Hoang Phi', Luong Thi Nhir Hoa'
! Vien Cong nghiép thurc pham (FIRD

* Email: hungvtp @gmail.com

Maltodextrin 14 mot san phdm duwoc thily phan tinh bot bang enzyme amylase & muc do thuy
phan khac nhau duoc biéu thi bang chi s6 dwong luong duong khir (DE). Tuy thudc vao muc
dich stt dung va nhu cau cta thi truong dé tién hanh san xuat ra san phdm maltodextrin c6 gia tri
DE khac nhau. Maltodextrin c6 khoang DE khac nhau thi c6 dic tinh cta san phdm khac nhau.
Trong nghién cttu nay, maltodextrin DE 12-15 duoc thiy phan tir tinh bot gao tir giong laa IR504
ctia Viét Nam dudi tac dung cia enzyme o-amylase HT-800 (Trung Quéc) 1a mot loai enzyme
thuong mai méi, c6 tinh bén nhiét va hoat luc cao. Cac diéu kién thuy phan thich hop duoc xac
dinh: Nong do enzyme 0,03%, ndong do co chat 20%, nhieét do 90°C, thoi gian 20 phut va pH 5,5.

Maltodextrin thu dwoc c6 gia tri DE 13,3 - 13,5.

Tir khoa: Malfodextrin, dextrose equivalent (DE), tinh bot gao, thuy phén tinh bot, a-amylase

HT-800.

1. DAT VAN BE

Trong xu thé phat trién cac san phdm co
nguodn goc tu nhién, than thién voi moéi truong va
dap ung yéu cau an toan thuc phim, viéc khai thac
va bién tinh tinh bot tir cac ngudn nong san dang
tré thanh mot huéng nghién ctu nhan duoc su
quan tam. Tinh bot, dac biét 1a tinh bot tir gao -
mot loai nong san phd bién tai Viet Nam - khong
chi c6 gia tri dinh duong cao ma con la nguyén
liéu tiém nang cho qua trinh san xuét cac dan xuat
tinh bot, trong d6 maltodextrin la mot trong nhtng
san pham co6 gia tri tng dung cao.

Maltodextrin 1a san pham thily phan mot phan
cta tinh bot, dé hoa tan trong nudc, khong cé vi
ngot ro rét va cé kha nang cai thién nhiéu dic tinh
ctia thuc phdm nhu: Do nhot, do 6n dinh, kha nang
gitt 4m va 6n dinh céu trac [1]. Trong nganh cong
nghiép thuc phdm, maltodextrin duoc st dung nhw
mot chat don, chat mang, chat lam day, chat tao
hinh va chat 6n dinh cho cac san phdm nhu: Nudc
giai khat, stta bot, thuc pham chttc nang, gia vi, san
phdm dong kho va vi nang hoa cac hop chat hoat
tinh. Ngoai ra, maltodextrin con duwoc tng dung
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trong duoc phdm (lam ta duoc), my pham va bao
bi phan huy sinh hoc cho thay tiém ning thuong
mai va gia tang gia tri [2]. Maltodextrin la mot loai
tinh bot bién tinh duoc san xuat tir tinh bot bang
enzyme o-amylase, 1a polysaccharide ciu tao tir
cac D-glucose lién két véi nhau chtt yéu bang lién
két a - 1,4 glucoside va c6 chi s6 duong luong
duong khir (Dextrose Equivalent - DE) < 20. T
gia tri DE cho biét muic do trung hop (DP) don vi
glucose trong phan t tinh bot. Maltodextrin duoc
phan loai dua trén chi s6 DE, moi khoang DE khac
nhau cho dac tinh cta san phdm khac nhau [3].
Tuy thuoc vao muc dich st dung va nhu cau cta
thi truong ma nguoi ta tién hanh san xuét ra san
phim maltodextrin c6 gia tri DE tuong tmg.
Maltodextrin c6 DE thap (12 - 15) dé thu hoi bang
sdy phun, c6 vi trung tinh, it hat 4m do c6 chudi
phan tr dai, nhiet do két tinh cao thich hop dé duy
tri két cau va cai thién cdm quan khi st dung trong
thuc pham nhu d6 uoéng, nudc xot,... Maltodextrin
c6 DE thap c6 ham luong duong thap nén chung
duoc tmg dung trong cac thuc phdm ché bién &
nhiét do6 cao, tranh duwoc phan (ng caramen hoa
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hoac phan tng Maillard tao mau nau [2]. Nghién
ctru cta Simonenko va cs (2020) da thay thé mot
phan duong sita cong thic biang maltodextrin cho
thay maltodextrin duoc stt dung tot trong rudt, co
tac dong tich cuc dén hé vi sinh vat duong ruot.
Do @0, trong cac cong thic sita phu hop voi tré so
sinh dugc thay thé mot phan carbohydrates bang
maltodextrin. Nghién cttu nay mé ra kha nang st
dung maltodextrin duoc san xuat trong cac san
pham thuc phdm chuyén dung vé dinh duong cho
tré so sinh dé dé tieu hoéa thanh phan
carbohydrate ctia san phdm cu6i ciing [4].

San xuat maltodextrin bao gom qua trinh dich
hoa va qua trinh thu hoi san phdm dang bot. Dich
hoa tinh bot bang enzyme a- amylase dé san xuat
maltodextrin c6 DE thich hop phu phudc vao
nhiéu yéu t6 nhu néng do enzyme, nhiét do, thoi
gian dich hoa, nong do bot,... [2, 5, 6, 7]. Tensiska
va ¢s (2016) da nghién ctu st dung enzyme a-
amylase v6i nong do 0,30 ml/kg thuy phan tinh
bot ngd voi diéu kién nhiét do 90°C trong 10 phut
tao ra maltodextrin. Két qua thuy phan,
maltodextrin c6 chi s6 DE 10,8. San phdm thu hoi
bang phuong phap siy phun cé do trang 92,98%,
hiéu suat thu hoi dat 88,43%. [8].

Nghién ctru xac dinh cac diéu kién thily phan
tinh bot gao thanh maltodextrin bang enzyme a-
amylase duoc thuc hién trén d6i twong tinh bot
gao tir giong laa IR504 duoc trong phé bién tai cac
viung dong bang nuoc ta va khdo sat anh hudng
ctia cac thong so ky thuat quan trong dén qua
trinh thay phan tinh bot bing enzyme a-amylase
HT - 800 la loai enzyme moi trén thi truong cé
nguodn goc tir Trung Quéc voi hoat luc cao, 6n dinh
& nhiét do cao va gia thanh hop ly. Két qua thi
nghiém duoc danh gia bang chi s6 DE cta dich
thuy phan. Nghién cttu nay lam tién dé xay dung
quy trinh cong nghé san xuat maltodextrin cé gia
tri DE thap ti tinh bot gao dinh huong tng dung
trong cac loai thuc phdm c6 cau tric dang sét, co
do nhot nhu cac loai nudc xot, do udng,... ma gitt
duoc cdu tric 6n dinh trong qué trinh bao quan.
Két qua nghién ctru sé goép phan vao viéc phat
trién cong nghé ché bién sau tinh bot, nang cao
gia tri st dung ctia gao va gép phan thuc diy
nganh cong nghiép thuc pham.

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit liéu

- Nguyen vat lieu: Tinh bot gao tir giong lua
IR504 (Viéet Nam): Ham luong tinh bot > 85%, do
am < 10%. Enzyme o-amylase HT-800 (Trung
Quoc) duoc sinh tong hop tit ching Bacillus
lichenformis, hoat lyc > 80.000 U/ml, hoat tinh
bén nhiét tir 90 - 100°C

- Hoa chat: CuS0,.5H,0 (Merck-Dirc), Kali
natri tartrate (KNaC,H,0p) (Merck-Dicc), NaOH
(Trung Qudc), xanh metylen (Merck - Pic).

2.2. Phuong phap phan tich

- Xac dinh nong do chat kho (%) bang chiét
quang ké theo TCVN 4414:1987 [9].

- Xac dinh do nhét cta dich thay phan: Dich
tinh bot sau thiy phan roi dem do do nhét bang
may do do nhét Viscometer Brookfield DV-II (My)
& 80°C. o nhot duoc biéu thi gia tri cP [2].

- Xac dinh gia tri DE theo phuwong phap phan
tich Lane - Eynon theo TCVN 10376:2014 [10].

binh nghia: DE 1a s6 duong luong duwong khir
quy ra glucose duwoc tao thanh trong qua trinh
thtly phan tinh bot tinh theo phan tram chat kho.

Co s& phuong phap: Glucose, maltose va cac
dextrin la cac loai duong khtt vi trong phan tir cé
nhom aldehyde. Trong moi truong kiém yéu
duong khtt dé dang khtt ion Cu* thanh Cu* dudi
dang két tia CuO c6 mau d6 nau. bé xac dinh DE
stt dung dung dich Fehling A c6 chita Cu** va dung
dich Fehling B c¢6 chka Natri Kalitatrat
(KNaC,H,0,) trong moi truong kiém yéu. Vi thoi
gian phéan tng dién ra rat nhanh (khoang 2 phut)
nén trong dung dich van con du Cu*™. Hién tuong
nay c6 thé quan sat thay nho kha nang tao phic
khong mau cta xanh metylen v6i dung dich duwong
khtr khi hét Cu™. Cu thé 1a thém 2 - 3 giot xanh
metylen vao dung dich phan tng, khi vira hét Cu™,
duong khit sé tao phuc khéng mau voi xanh
metylen lam cho mau ctia dung dich tir mau xanh
metylen chuyén thanh mau trang. Can ctt vao do ta
két thuc qua trinh phan tmg. Dua vao s6 ml dung
dich duwong khir tiéu hao dem tra bang Eynon-
Lane sé tinh duoc duong luong dwong khir quy ra
glucose can xac dinh. Luong duong khir tinh theo

149



KHOA HOC & CONG NGHE

glucose duoc tinh theo phan tram chat kho goi 1a
DE.

Gia tri DE duoc tinh theo cong thic:

_AX100
DE - B xBx (%)

Trong d6: A: Luong duong khir tra bang Lane-
Enyon. B: Ty 1¢ pha loang. Bx: Nong do chat kho
hoa tan dich (%).

2.3. Phuong phap bé tri thi nghiém

Tinh bot gao dugc hoa voi nudc, tién hanh bé
sung enzyme a-amylase, nang nhiét hé hoa va
thuy phan tinh b6t thanh maltodextrin. Khao sat
cac yéu to6 néng do enzyme, néng do tinh bot,
nhiét do, thoi gian anh huong dén qua trinh thuy
phan. Khi nghién cttu anh huong cta 1 yéu to thi
cac yéu to khac dugc co dinh. Két thuc qua trinh

thuy phan, dich tinh bot thuy phan dugc xac dinh
gia tri DE, do nhot, nong d¢ chat kho hoa tan.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru xac dinh noéng d6 enzyme
thich hop trong qua trinh thuy phan tao
maltodextrin DE12-15

Trong qua trinh san xuit maltodextrin, néng
do enzyme c6 vai tro quyét dinh dén chat luong
san phdm. D& san xuat duoc maltodextrin tir tinh
bot gao c6 DE 12 - 15 can phai xac dinh duoc nong
do enzyme phu hop. Trong thi nghiém, cac thong
s6 duoc c6 dinh: Nong do dich bot: 15%, nhiet do
dich hoa: 90°C, pH: 5,5, thoi gian thuy phan: 30
phut, néong do enzyme dugc khao sat: 0,01 - 0,05%.
Két qua duoc ghi trong bang 1.

Bang 1. Xac dinh nong @6 enzyme thich hop trong qua trinh thuy phan
TT Nong do enzyme Néng o DE Po nhét (cP)
%) chat kho hoa tan (%)
1 0,01 13,0 9,2 16
2 0,02 13,3 11,1 15
3 0,03 13,9 12,2 14
4 0,04 14,0 15,2 12
) 0,05 14,0 16,6 11

Két qua bang 1 cho thdy, nong do enzyme ty
1é thuan vai chi s6 DE va ty lé nghich v6i do nhot,
tic 1a khi nong do enzyme tang thi DE ciing ting
va do nhot gidm. Tuy nhién dé dap ing yéu cau
san pham maltodextrin c6 DE 12 - 15 thi néng do
enzyme thich hop duoc chon 14 0,03% dé thuc hién
cac thi nghiém ti€p theo.

3.2. Nghién ctru xac dinh noéng d6 tinh bot
thich hop trong qua trinh thuy phian tao
maltodextrin DE12-15

Néng do co chat tinh bot 1a yéu t6 cé anh
huéng dén hoat dong ctia enzyme, moi loai tinh
bot khac nhau thi c6 thé co6 néng do thich hop
khac nhau trong qua trinh thday phan bang
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enzyme. Néu ham luong tinh bot thap, enzyme dé
dang ti€p xuc va xuc tac phan hiy mach tinh bot,
phan cat lien két glucoside nhung c6 thé thira
enzyme va loang dich gay ton nang luong khi thu
hoi san phdm sau nay. Néu ham luong tinh bot qua
cao, Sé ngan can enzyme ti€p xuc voi co chat, do
d6 1am han ché kha nang va toc do phan ung thiay
phan cua enzyme. Trong qua trinh thty phan,
noéng do co chat anh hudng dén chi s6 DE, do nhot
cua dich thuy phan. Thi nghiém thuy phan dich
tinh bot gao duoc thuc hién & cac nong do dich
tinh bot khac nhau trong diéu kién sau: Nhiét do:
90°C, pH: 5,5, nong do enzyme: 0,03%, thoi gian: 30
phut. Két qua duoc thé hién & bang 2.
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Bang 2. X4c dinh nong @9 dich tinh bot thich hop trong qua trinh thuy phan

TT Noéng d((()f:)ccr chiat | Nong di)a(rzlh?(;/z)khé hoa DE Df(’cfll)})lé’t
1 10 9,1 12,2 9
2 15 14,0 12,3 14
3 20 184 13,3 18
4 25 23,8 11,8 23
5 30 26,1 10,6 29

Bang 2 cho thay, khi néng do co chat thap (10
- 20%), cho gia tri DE tuong duong nhau, dat yéu
cAu dat ra. O nong do co chat 10 - 15% do nhét thap
nhung & nong do bot thap sé ton dung tich thiét bi,
nang luong (dién, nudc) trong qua trinh thuy phan
va c6 dac, lam anh hudng dén hiéu qua kinh té.
Voi néng do bot 20%, két qua cho gia tri DE dat
yéu cau, do nhot dam bao khudy dao duoc khoi
dich va qua trinh loc duoc dé dang. Con & nong do
tinh bot cao >25% thi chi s6 DE thap hon va do
nhét cao giay kho khan cho qua trinh loc. Vi vay
nong do co chat thich hop 1a 20% la phu hop dé
nghién ctru cac diéu kién tiép theo.

3.3. Nghién ciru x4c dinh pH thich hop trong
qua trinh thuy phan

pH c6 anh hudng téi kha nang thuy phan cua
enzyme. Moi enzyme déu c6 pH hoat dong thich
hop, tai d6 enzyme hoat luc manh nhat. Muc dich
cua nghién cttu nay la xac dinh sy anh huéng ctaa
pH t6i qua trinh thiay phan tinh bot ciia enzyme, ti
d6 chon pH thich hop cho thuy phan tinh bot gao
dé san xuat maltodextrin DE 12 - 15. Trong thi
nghiém nay, dich tinh bot gao c6 néng do 20%,
néong dd enzyme a-amylase 0,03%, thoi gian 30
phut, nhiét do 90°C, pH duoc khao sat tir 4,5 - 6,5.
Két qua duoc ghi trong bang 3

Béng 3. Xac dinh pH thich hop trong qué trinh thuy phin

T pH thug phan Nong do ch?(;(t))kho hoa tan DE thcrg)w’t
1 4,5 15,9 9,1 25
2 5,0 18,2 12,0 19
3 5,9 18,5 13,4 18
4 6,0 17,6 11,1 20
5 6,5 16,1 10,5 22

Bang 3 cho thay: pH < 4,5 hoac pH > 6,0 déu
cho gia tri DE khong dat yéu cau, mat khac do
nhot cao anh huong dén qua trinh loc. pH 5 - 5,5
cho két qua thuy phan voi gia tri DE dat yéu cau va
do nhot thap hon, nhung pH dich hoa & 5,5 cho két
qua tot nhat va 1a pH cuta dich tinh bot nén khong
phéi diéu chinh pH trong qua trinh thuy phan. Vi
vay pH 5,5 duoc chon cho qua trinh thuy phan dé
san xuat maltodextrin DE12-15.

3.4. Nghién ctru xac dinh thoi gian thich hop
trong qua trinh thuy phan

Trong qua trinh thily phan, néu thoi gian thuy
phan qua dai hodc qua ngan déu anh huéng dén

chat luong va chi phi nang luong trong san xuat.
Trong qua trinh dich hoa, thoi gian ngéin thi tinh
bot chua duoc thiy phan triét dé, DE sé khong dat
yéu vau va dich c6 do nhét cao. Néu thoi gian thay
phan dai khéong mang lai hiéu qua gay lang phi
nhiét nang, cong lao dong... Trong thi nghiém nay,
tién hanh xac dinh anh huong cuda thoi gian thich
hop dén qua trinh thuy phan tinh bot gao thanh
maltodextrin DE12 - 15, cac thong s6 ky thuat
duoc co dinh la: Nong do tinh bot: 20%, pH: 5,5,
noéng do enzyme: 0,03%; nhiet do thiy phan 90°C,
thoi gian dich hoa dugc khao sat tir 10 - 30 phut.
Két qua ghi trong bang 4.
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Bang 4. Xac dinh thoi gian thich hop trong qua trinh thuy phan

STT Thoi gian Noéng do chat kho hoa DE bo nhot (cP)
(phut) tan (%)
1 10 17,9 11,3 20
2 15 18,0 11,8 19
3 20 18,4 13,4 18
4 25 18,4 13,5 18
5 30 18,5 13,5 18

Bang 4 cho thdy, véi thoi gian thuy phan 10 -
15 phuat cho két qua thuy phan chua triét dé, gia tri
DE thap khong dat yéu cau. Con voi thoi gian dich
hoa 20 - 30 phut cho gia tri DE gan tuong duong
nhau va dat yéu cau, do nhot khong thay déi. Do
vay thoi gian dich héa 20 phut 1a phu hop nhat dé
san xuat maltodextrin DE 12-15.

3.5. Nghién ciru xac dinh nhiét @6 thich hop

Nhiét do anh hudng nhiéu dén hoat tinh
enzyme trong qua trinh thuy phan tinh bot. Moi
enzyme c6 mot nhiét do hoat dong toi uu. Dé tang
hiéu qua thuy phan trong san xuat can xac dinh
nhiét do thich hop cho enzyme. Diéu kién thuc
hién thi nghiém: Nong do tinh bot: 20%, pH: 5,5,
néong do enzyme: 0,03%; thoi gian thuy phan: 20
phut. Nhiét @6 thuy phan duoc khao sat tir 75 -
100°C. Két qua duogc thé hién trong bang 5.

trong qua trinh thuy phin
Bang 5. Xac dinh nhiét @9 thich hop trong qua trinh thuy phéin
TT Nhiét do thuy phan | Nong do chat kho DE Do nhot
“O) hoa tan (%) (cP)
1 75 15,0 7,1 29
2 80 16,9 9,2 24
3 85 17,8 11,6 20
4 90 18,4 13,3 18
5 95 18,5 13,5 18
6 100 18,0 11,9 19

Enzyme c6 ban chat 1a protein nén & nhiét do
quéa cao sé bi bién tinh 1am hoat tinh cia enzyme
giam. Con & nhiet do thap 75 - 85°C enzyme hoat
dong yéu nén mic do thuy phan dat chua cao. O
nhiét do 90 - 95°C 1a nhiét d¢ tot nhat cho qua trinh
thuy phan, mirc do thuy phan dat cao nhat, chi s6
DE dat yéu cau. O nhiét o 100°C téc do thuy phan
ctia enzyme bat dau giam, boi nhiét @6 cao gan toi
nguong cua nhiét do bat hoat enzyme. Do vay,
nhiét do thuy phan thich hop duoc chon dé san
xuat maltodetrin DE12-15 1a 90 - 95°C.

4. KET LUAN

Nghién ctru da xac dinh duoc cac diéu kién
thuy phan tinh bot gao tir giong lia IR504 dudi tac
dung cta enzyme o-amylase HT-800 thanh
maltodextrin DE 12-15 véi cac thong s6 ky thuat
cu thé nhu sau: Nong do enzyme 0,03%, nong do
co chat 20%, nhiet do 90°C, thoi gian 20 phut va pH
5,5. Maltodextrin thu duoc c6 gia tri DE 13,3 - 13,5.
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RESEARCH ON CONDITIONS OF RICE STARCH HYDROLYSIS
INTO MALTODEXTRIN BY a-AMYLASE HT-800

Do Trong Hung', Nguyen Thuy Linh’,
Nguyen Hoang Phi!, Luong Thi Nhu Hoa'
1Food Industries Research Institute (FIRD

Abstract

Maltodextrin was a product of starch hydrolysis by amylase enzyme at different hydrolysis
degrees expressed by dextrose equivalent index (DE). Depending on the purpose of application
and market demand, maltodextrin products with different DE index were produced. Maltodextrin
with different DE ranges have different characteristics of product. In this research, maltodextrin
with DE 12-15 was hydrolyzed from rice starch of IR504 rice variety in Vietnam under the
reaction of a-amylase enzyme HT-800 (China)- a new commercial enzyme with heat stability and
activity. The suitable hydrolysis conditions were determined: Enzyme concentration 0.03%,
substrate concentration 20%, temperature 90°C, time 20 minutes and pH 5.5. The resulting with

maltodextrin had DE index of 13.3 - 13.5.

Keywords: Maltodextrin, dextrose equivalent (DE), rice starch, starch hydrolysis, a-amylase

HT0-800.
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NGHIEN CUU MOT sO THONG SO CONG NGHE
SAN XUAT NUOC EP BUOI DIEN DONG CHAI
Lurong Hung Tién® ", Pham Thi Ha!, Tran Thi Hing2 HS Phua Ha3

1Vién Cong nghé Sinh hoc - Cong nghé Thurc pham,

Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén

2 Truong Cao ding Thuong mai va Du lich Thai Nguyén
3 Truong Hoa va Khoa hoc Sur song, Dai hoc Bach Khoa Ha Noi

TOM TAT

" Email- luonghungtien @tuat edu.vn

Bai bao trinh bay quy trinh cong nghé san xuat nudc ép budi Dién dong chai nham t6i wu hoa
chat luong cam quan, gia tri dinh duong va d¢ 6n dinh trong bao quan. Quy trinh bao gém cac
buoc: Chan mui budi bang NaOH 1% trong 40 giay, pha loang dich buéi theo ty 1é 1: 1, phéi ché
voi 12,5% duong va 0,35% axit citric, b6 sung 0,1% CMC, déng hoéa trong 10 phut va thanh tring &
85°C trong 6 phut. San pham thu duoc dat tiéu chuan cam quan cao, dam bao an toan vé sinh
thuc phdm va 6n dinh trong bao quan tai nhiét do 4 - 7°C dén 14 ngay. Nghién cttu cung cap co s&
khoa hoc d@é trién khai san xudt nudc ép budi Dién quy mo vira va nho tai cac ving nguyeén liéu.

Tt khoa: Budi Dién, khir ding, nudc ép trdi cdy, on dinh cam quan, thanh trung nhiét.

1. BAT VAN BE

Nudc ép trai cay la mot trong nhitng dong san
phdm thuc phdm tu nhién c6 tiém nang phat trién
manh mé nh¢ vao gia tri dinh duong cao va tinh
tién dung. Trong do, cac loai qua thuoc ho cam
chanh (Citrus) nhu cam, quyt, budi duoc danh gia
cao do giau vitamin C, flavonoid va cac hop chat
chong oxy hoa c6 loi cho stic khoe [1]. Tuy nhién,
viéc bdo quan va ché bién nudc ép tir cac loai trai
cay nay van doi mat voi nhitng thach thie 1on vé
duy tri chat luong cam quan, bao toan hoat tinh
sinh hoc va dam bao an toan vi sinh trong suét qua
trinh luu trix [2].

Budi Dién la giong budi ban dia dac hitu cta
mién Bac Viét Nam, duoc wa chudong nho vi ngot
thanh, tép gion va mui thom dac trung. Tuy nhién,
viéc ché bién san phdm nudc ép tir budi Dién gap
nhiéu kho khan ky thuat, chtt yéu do ham luong
naringin va limonin cao gay vi dang dic trung,
cung voi nguy co phan 16p, mat mau va giam gia tri
dinh duong trong qua trinh x ly nhiét [2, 3].
Nhitng van dé nay doi hoi phai cé cac giai phap
cong ngheé phu hop, tir Ira chon diéu kién chan, ty
lé pha loang, b6 sung chat 6n dinh dén kiém soat
diéu kién dong hoa va thanh trung [4].
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Bén canh cac thach thiuc ky thuat, Viet Nam
hién van chua c6 nhiéu nghién ctru chuyén sau va
hé thong vé ché bién nuoc ép tir giong budi Dién.
Theo Bo Nong nghiép va Phat trién nong thon
(trudc day), ton that sau thu hoach cua trai cay tai
Viét Nam co thé 1én t6i 20 - 30%, chu yéu do han
ché vé cong nghé bdo quan va quy trinh ché bién
chua dugc chudn hoéa [5]. Trong boi canh nguoi
tiéu ding ngay cang wu tién cac san phdm nguon
goc te nhién, khong chat bao quan, tién loi va cé
ham luong dinh duong cao, nudc ép budi dong
chai 12 mot huong di tiém nang dé da dang hoa san
ph4am ché bién tir budi. Tuy nhién, yéu cau cao vé
chat luong cam quan, tinh 6n dinh trong bao quan
va an toan vi sinh khién viéc phat trién dong san
phiam nay can c6 nén tang khoa hoc vimg chac.
Céac nghién cttu gan day da ching minh vai tro
quan trong ctia cac yéu t6 nhu ty lé pha loang, mitc
b6 sung chat 6n dinh nhu CMC, nhiét do chan va
diéu kién thanh trung trong viéc cai thién do 6n
dinh va chat luong nudc ép [6, 7].

Tuy nhién, véi dac thu vé thanh phan héa hoc
va cau trac mo riéng biét, viec 4p dung quy trinh
ché bién tir cac giong budi khac chua chic phu
hop cho budi Dién. Do do, can cé nghién ctru
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chuyén biét nham xay dung quy trinh cong nghé
toi uu cho giong budi nay, khong chi mang lai hieu
qua ky thuat ma con c6 kha nang trién khai thuc té
trong san xuat quy mo vira va nho.

Trén co s& do, nghién ctu nay duoc tién hanh
nham xay dung quy trinh cong nghé san xuat nudc
ép budi Dién dong chai & quy moé phong thi
nghiém, lam co s& khoa hoc cho viéc mé rong quy
mo cong nghiép, dong thoi gép phan giam tén that
sau thu hoach va gia tang gia tri san ph4m nong
nghiép ban dia.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu, héa chat, thiét bi nghién cttu

Vat liéu nghién citu: Qua budi Dién duoc thu
hai tir xa Dac Son, huyén Tan Yeén, tinh Bac Giang,
c6 dac diém vo mong, tép mong nudc, vi ngot ddm
va do Brix dao dong tir 9 - 11%. Budi sau khi thu
hoach duoc chon loc loai boé qua sau, bénh, rira
sach, bao quan & nhiét do 10 - 12°C va st dung
trong vong 48 gio dé dam bao chat luong.

Hoa chat va phu gia: NaOH tinh khiét (Cong
ty Hoa chat Viet My), axit citric (E330 — Cargill,
Trung Quoc), Carboxymethyl cellulose (CMC -
Hoa chat thuc phdm Foodchem, Trung Quéc),
Puong saccharose tring (Vinabeco, Viét Nam),
nudc tinh khiét xtt ly bang hé thong loc RO tai
phong thi nghiém.

Thiét bi nghién ctu: May xay sinh t6 da nang
Philips HR2118, tui vai loc hai 16p, khung inox,
May do pH Hanna HI2211, may do do nhot
Brookfield DV1, may chiét quang ké Atago PAL-1
do d0 Brix, hé thong thanh trung cach thay 85°C -
95°C, chai thuy tinh 360 mL tiét trung bang hoi
nudc, tu lanh bao quan mau hiéu Sanaky (4 + 1°C).

2.2. Phuong phap nghién ctru

Phuong phap bo' tri thi nghiém: St dung thiét
ké hoan nguyén, mau déi chimg va ba lan lap lai
doi voi méi yéu to ky thuat (nong do NaOH (0,5%,

1%, 1,5%), thoi gian chan (20 giay, 40 giay, 60 giay
tai nhiét do 55°C ), ty 1é pha loang (1: 0,5; 1: 1; 1:
1,5 (dich nguyén chat: nudc tinh khiét)), ty le
CMC (0,05%; 0,1%; 0,15% w/v), thoi gian déng hoa,
diéu kien thanh trung.

Phuong phap danh gid cam quan: Theo TCVN
3215-79 [8], danh gia cac chi tiéu: mau sac, mui, vi
va trang thai dich thé bang thang diém hedonic 9
muc boi hoi déng 15 nguoi, do tudi trung binh tir
20 - 35 tudi, co kién thic chuyén mon vé linh vuc
thuc pham.

Phan tich hda Iy: pH: do bang may pH dé ban
(Hanna); ham luong axit téng s6: Chuan do voi
NaOH 0,1N va chi thi phenolphthalein; ham luong
duong tong so6: Phuong phap Bertrand cai tién;
vitamin C: Chudn d6 iod; do nhét: Do & 25°C bang
may Brookfield DV1.

Phan tich vi sinh: Kiém tra tong so vi sinh vat
hiéu khi theo TCVN 4884-1:2015 [9] bang phuong
phap dém khuén lac trén dia thach PCA.

Phan tich thong ké: Xt ly so liéu bang phan
mém Excel 2019 va Minitab 18, phan tich phuong
sai (ANOVA) va xac dinh sai s6 chuén.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat nong &6 NaOH va thoi gian chan

Viéc xtt ly tién ché bién biang dung dich NaOH
dong vai tro quyét dinh trong viéc cai thién chat
lwong cam quan ctia nuéc ép budi, dic biét la khir
vi dang do cac hop chat flavonoid nhu naringin va
limonin. Trong nghién ctru nay, cac mic néng do
NaOH (0,5%; 1,0%; 1,5%) duoc két hop vaéi thoi gian
chan khac nhau (20, 40 va 60 giay). Két qua tai
Bang 1 cho thdy, diéu kién chan bang NaOH 1%
trong 40 giay 1a t6i uu, mang lai cAm quan téng
hop cao nhat, dong thoi duy tri duoc mau sic sang
va cau truc tép buoi.

Bang 1. Két qua d4nh gi4 diém cam quan cta dich budi sau khi chan

Thoi gian chan | ~°" 90 | v | Mii | Vi | Trang | BTBCTL Xép loai
NaOH (%) .
thai
0 450 | 46 | 220 | 40 15,4 Kha
0,5 450 | 45 | 28 | 40 15,9 Kha
20 1 439 | 420 | 350 | 410 16,14 Kha
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1,5 4,0% 3,7% 3,9¢ 4,3% 15,84 Kha
0 4,34 4,5 2,3 4,0 15,16 Trung binh
40 0,5 4,2b¢ 4 3% 2,7% 4,1* 15,32 Kha
1 4,0 4,0 4,0% 4,32 16,24 Kha
1,5 3,8 3,6 4,1¢ 4,3% 15,7 Kha
0 3,82 4,24 2,6% 4,12 14,64 Trung binh
0,5 3,9 3,9 2,9 4,2% 14,18 Trung binh
60
1 3,7 3,5 3,84 4,22 15,1 Trung binh
1,5 3,5% 3,4* 4,1° 4,12 14,98 Trung binh

Ghi chu: Trong cung mot cot, cdc két qua co chung it nhat mot chir cdi thi khong khac nhau ¢ muic y
nghiaa = 0,05, DPTBCTL 4 diém trung binh co trong lirong.

Mtc nong do thap hon (0,5%) khong loai bo
triet dé vi dang, trong khi mitc cao hon (1,5%) gay
hién twong mém nhiin, 1am gidam do gion va cam
quan. Ngoai ra, chan qua lau (60 gidy) lam tang
nguy co hoa tan chat ran vao nuéc chan, gay mat
mat chat dinh duong. Diéu nay ciing phu hop véi
két luan cua Vijaykumar va cs (2014) [10], trong
do6 chi ra rang nong do kiém trung binh va thoi
gian ngin 1a hiéu qua nhat trong khit naringin ma
khong pha hity cau tric mo té bao qua.

Mot van dé quan trong can leu y 1a qua trinh
chan c6 thé kich hoat su hinh thanh "ddng cham"
do thity phan céc tién chat limonoid nhu limonoate

3.2. Ty 1é pha loang dich budi

Ty 1é pha loang dich qua la mot trong nhimng
yéu t6 then chot anh huong truc tiép dén cac dac
tinh cam quan va hoa ly ctua nudc ép. Trong
nghién cttu nay, dich budi sau chan va ép duoc pha
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khi chan

A-ring lactone (LARL) — dan dén su tai xuat hién vi
dang sau vai ngay bao quan. Theo Maria va cs
(2008) [2], nhiét do va thoi gian xtt ly can duoc
kiém soat nghiém ngat dé tranh qua trinh nay.
biéu d6 cang nhan manh gia tri ctia muc chan 40
giay & nong do 1%, vi day la khoang thoi gian du dé
khtt vi dang nhung khong vuot nguong kich hoat
phan tng bat loi.

Két qua phan tich vi sinh sau qud trinh chan
ciing cho thay, téng so vi sinh vat hiéu khi giam
1,2 log CFU/mL, chiing minh hiéu qua tiét trung
so bo trudce khi ché bién. Pay 1a yéu t6 quan trong
g6p phan nang cao an toan vé sinh thuc phdm.

w y

v - w
S ’ V

5

Sau khi chan é

Trudc E’li chan

Hinh 1. Buéi trudc va sau khi chan bing NaOH & cic nong do va thoi gan khac nhau

loang voi nudc theo cac ty lé khoi luong (dich
nguyén chat: nuoc) gom 1: 0,5; 1: 1; 1: 1,5 va 1: 2.
Cac mau sau phoi ché duoc danh gia cam quan va
phan tich hoa ly dé xac dinh ty lé toi wu.
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Két qua cam quan cho thay ty le 1: 1 mang lai
st can bang tot nhat gitta vi, mau va mui thom. Cu
thé, mau nay dat diém wa thich trung binh cao
nhat (8,4/9) vé vi, do gitt duoc do dam dac vira
phai ma khong gay ngot git hay loang vi. O ti le
pha loang 1: 0,5 va mau d6i chimg khong pha
loang do c6 @6 dac cao va vi dang con nhiéu (do ti
lé dich qua cao) nén khong duogc wa thich nhiéu. 0]
cac do pha loang 1: 1,5 va 1: 2 do ti lé dich qua
thap nén mau sic, mui va vi déu giam va hon hop
sau khi pha loang c6 do pha loang cao nén it duoc
ua thich.

Vé mat hoa ly, ty le 1: 1 gitp 6n dinh d¢ Brix &
muc 9,2 = 0,2°Brix - phu hop voi tieu chudn nuéc
ép qua pha loang cuia Codex (> 8°Brix). Miuic pH
dao dong 4,2 - 4,3 1a vang 6n dinh sinh hoc, gitp
han ché phat trién vi sinh vat trong qua trinh bao

/_—.--? =

e -

3.3. Phéi ché dudng va axit

Puong va axit hitu co khong chi quyét dinh vi
clia nuéc ép ma con anh huong dén do on dinh,
pH va kha nang b4o quan san pham. Trong nghién
cuu nay, cac mic duong tir 10 - 13% va axit citric tir
0,3 - 0,4% duoc thtt nghiém dé xac dinh ty 1é phoi
ché t6i uu.

Két qua cho thay, ty ¢ 12,5% duong va 0,35%
axit citric 1a pht hop nhat dé tao nén vi chua ngot
hai hoa, dong thoi duy tri pH trong khoang 4,2 -
4,3 - muc gioi han toi wu dé han ché su phat trién
cua vi sinh vat va tang hiéu qua thanh trung. Mtc
duong thap hon khién san phdm c6 vi gat, chua da
do ngot dé can biang vi chua tu nhién, trong khi
mutc duong trén 13% lam cho nudc ép ngot git,
giam tinh tu nhién va dé bi danh gia la “ngot nhén
tao” trong danh gia cam quan.

Cung voi d6, bd sung axit citric & muc 0,35%
khong chi ho tro vi chua nhe dé chiu ma con dong
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Hinh 2. Nuéc budi khi pha loang & cac ti 1é khac nhau

quan. Diéu nay hoan toan phu hop voi két qua caa
nghién ctu ctia Ali Anwar va cs (2024) [7], trong
d6, nhan manh vai tro ctia pha loang hop ly dé duy
tri gié tri dinh duong va cdm quan dong thoi ho tro
hiéu qua thanh trung.

Ngoai ra, khi phan tich d6 nhét, mau 1: 1 ciing
c6 chi s6 dao dong 6n dinh (40 + 2 mPa.s), dé
uong va c6 do sanh nhe hap dan, khac biét ro rét
so v6i mau 1: 0,5 c6 do nhot cao gay cam giac dac
quanh, mau 1: 2 c6 do nhaot thap, dé phan 16p. Viec
git nguyen ty lé 1: 1 trong phoi ché tiép theo cho
phép toi wu héa cac yéu t6 khac (duong, axit,
CMO).

Cac két qua trén cho thay ty 1é pha loang 1: 1
la t6i uu, ddm bao su hai hoa gitta cdm quan, chat
luong dinh duong va tinh 6n dinh vat ly ctaa san
phdm trong sudt qua trinh bé% quan.

HE
u.ﬂ

i

<= _

vai tro 6n dinh hé déem pH - gitup git cho san pham
khong bi thay déi mau va trang thai trong suot 14
ngay bao quan. Nghién cttu ciia Ahmed Humayun
va cs (2014) [11] cting nhan manh rang axit citric
la axit thuc phdm ly tuéng cho nudc trai cay nho
kha nang 6n dinh vitamin C va tang hiéu qua bao
quan vi sinh.

banh gia cam quan cho thay, mau phai ché &
muc nay dat diém trung binh 8,5/9 vé vi va 8,3/9
vé mui, nho vao su can bang giira cac hop chat hoa
tan va tinh axit vira phai, khong gay cam giac gat.
San phdm gitt dwoc mau vang cam sang dac trung
ctia buoi Dién, khong xay ra hién tuong duc hay
tach 10p. Phan tich hoa ly ciing cho thay d¢ Brix
dat 9,2 + 0,2°Brix - mttc chap nhan duoc cho nudc
ép trai cay dong chai thuong mai.

So sanh v6i cac nghién ctru ctia Maria va cs
(2008) [2], viec phoi ché ty lé duong - axit thich
hop khong chi 1a yéu t6 cam quan ma con anh
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hudng dén do 6n dinh oxy hoéa ctia san pham. Viéc
kiém soat tot ty 1é nay gitp gidm qua trinh oxy hoa
som cuta vitamin C va cac hop chat flavonoid, tit do

kéo dai thoi gian bado quan khong can dung chat
bao quan nhan tao.

R :g;‘h o h
T |

Hinh 3. San phdm nudc budi & cac mirc phéi ché duong va axit citric

3.4. B4 sung CMC

Carboxymethyl cellulose (CMC) la chat 6n
dinh phd bién trong nganh do udng trai cay do kha
nang cai thién do nhot, 6n dinh pha keo va han
ché hién tuong phan 16p. Trong nghién cttu nay,
cac muc CMC 0,05%, 0,1% va 0,15% duoc thir
nghiém dé xac dinh ham luwong t6i wu cho san
phdm nudc ép budi.

Két qua cho thay, & mic 0,1%, CMC gitp tao
ra hé thong keo 6n dinh, duy tri trang thai dong
nhat trong 10 ngay dau bao quan va han ché hién
tuong tach 16p dén ngay thit 14. Mic 0,05% khong
du tao mang gel 6n dinh, trong khi muc 0,15% tao
do nhot cao gay cam giac dinh, khé uéng va diém
cam quan vé trang thai gidm xuéng 7,6/9. D6 nhot
ctia mau 0,1% 6n dinh & muc 40 + 2 mPa.s - phu

hop voi tieu chuin ky thuat cho d6é uéng cé pha
dich qua.

Bén canh do, viec b6 sung CMC con gitp cai
thién cam quan thi giac: Mau c6 mau sang hon,
tranh hién tuong duc ling cua dich treo. Két qua
phu hop véi nghién ctu cua Vijaykumar va cs
(2014) [10], trong @6 ghi nhan rang CMC & mtc
0,08 - 0,12% giup cai thien déng déu trang thai vat
ly trong nudc ép cam, budi va cac loai qua ho
citrus.

Phan tich cam quan cho thdy mau b sung
0,1% CMC dat diém cao nhat & trang thai (8,3/9),
mau sic (8,2/9), cam nhan miéng dé chiu. Mau
dat mtc yéu thich “rat thich” theo thang diém
hedonic.

Bang 2. Két qua khao sat CMC (Cacboxy methyl cellulose)

Néng do CMC b6 sung (%)

Mau 1 (0%)

Mau 2 (0,05%)

Mau 3 (0,1%) Mau 4 (0,15%)

Sau 1 ngay dich
buodi bi lang
can, nhung

khong tach 1op

rod

Thoi gian ling cian

Sau 3 ngay bi lang
can nho dudi day
chai, nhung khong
tach 16p ro

Sau 5 ngay chua
xuat hién can
lang, dich budi
déng nhat, 6n
dinh

Sau 5 ngay chua
xuat hién cin
lang, dich buoi
dong nhat, on
dinh

Viéc kiém soat chinh x4c nong do CMC khong
chi giap 6n dinh pha phan tan ma con anh hudéng
dén su gitt mau sac va hoat tinh sinh hoc ctia hop
chat flavonoid, do han ché oxy ti€p xuc véi dich
treo - moOt yéu to quan trong trong 6n dinh vitamin

C va huong liéu bay hoi tu nhién.
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3.5. bong hoa

béng hoa 1a qua trinh co hoc gitp phan tan
cac hat ran hoac giot chat ldng nhé vao trong pha
lien tuc, tit d6 tao ra hé nhii twong hodc hé keo 6n
dinh. Trong san xuat nudc ép budi, qua trinh nay
c6 vai tro quan trong trong viéc 6n dinh ciu trac
dich qua, ngan ngtra phan lop va cai thién cam giac
miéng.
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Bang 3. Két qua thoi gian dong héa

Hién tuong

Thoi gian dong hoa (phut)

Mau 1 Mau 2 Mau 3 Mau 4

(0 phuat) (5 phut) (10 phut) (15 phut)
Sau 7 gio xudt | Sau 2 ngay bat | Sau 5 ngay chua | Sau 5 ngay chua
hién cin lang, | dau xuat hién | thdy swtach lop | thay su tach lop

nhung chua nhin
thdy su tach lop
trong chai.

Sau 3 ngay bat
dau thay su tach
16p nhung khong

can lang nhung
khong thdy su
tach 1op.

Sau 3 ngay thi
thay su tach lop
nhung khong ro.

ro rét

Nghién ctu tién hanh dong hoéa dich ép budi &
cac khoang thoi gian: 5, 10 va 15 phut voi toc do
quay c6 dinh. Két qua cam quan va phan tich hoa
ly cho thay thoi gian 10 phut 1a t6i wu, dat diém
cam quan cao nhat & chi tiéu trang thai (8,5/9), vi
(8,4/9) va cam giac miéng (8,3/9). Thoi gian dong
hoa ngan hon (5 phut) chua da dé pha vo hoan
toan cac cum soi cellulose ti nhién cta tép budi,
dan dén hien tuong lang nhe sau 3 ngay bao quan.
Trong khi d6, thoi gian 15 phut khong cai thién
dang ké tinh dong nhat nhung lam tang d¢ nhot
vuot nguong dé uong (két qua xac dinh do nhot
dat trén 45 mPa.s) va hao phi nang luong trong
qua trinh ché bién khong can thiét.

Két qua nay phu hop véi nghién ctu cua
Keshani va cs (2010) [12], trong d6 ghi nhan rang

déng hoa ngan (8 - 12 phut) du dé tao su phan tan
6n dinh cho cac hop chat polyphenol trong nudc
ép citrus ma khong pha hdy cau trac huong tu
nhién. Ngoai ra, dong héa con gitp phan tan déu
cac chat bg sung nhu CMC, duong va axit, gop
phan 6n dinh trang thai vat ly va déng nhat mau
sic cua san phdm [13]. Dudi kinh hién vi quang
hoc, dich buéi sau dong hoa 10 phut cho thay kich
thudc tiéu phan phan tan déu tir 5 - 10 pm, khong
c6 su két tu hoac tao giot 16m.

Do nhot dich budi sau dong hoa 10 phut duy
tri & muc ly tuong (40 £ 2 mPa.s), tao cam giac
miéng sanh nhe, dé chiu. Phan héi nguoi tiéu
dung thit nghiém (n = 15) ciing cho thiay muc do
hai 1ong cao nhat & mau nay.

Sau ding hoa

Trade dong héa

Hinh 4. Sy thay d6i mau sic va trang thai ctia nuéc budi trede va sau dong hoa

3.6. Thanh triing va bao quan

Thanh trung la buéc quan trong trong quy
trinh san xuat nudc ép nham tiéu diét vi sinh vat
gay hu hong, kéo dai thoi han st dung va dam bao
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an toan thuc phdm. Nghién ctru nay khao sat anh
huong ctia 4 mic nhiét do (75°C, 80°C, 85°C va
95°C) voi cac thoi gian thanh triing khac nhau (4, 6
va 8 phut) dén chat luong vi sinh va chi tiéu cam
quan ctia san pham.

159



KHOA HOC & CONG NGHE

Béang 4. Két qua danh gi4 cdm quan ctia sin ph4dm sau khi thanh triing

Cong thic Mau mui Vi Trang thai DTBCTL Xép loai

Mau 1 (75°C - 4,5 4,5 4,3 4,5* 17,8 Kha
4 phut)

Mau 2(75°C - 4.4* 4,3 4.4* 4,6 17,66 Kha
6 phut)

Mau 3(75°C - 4,4* 4,2 4,2 4,5 17,28 Kha
8 phut)

Mau 4 (80°C - 4.4* 4,3 4,4* 4,6 17,66 Kha
4 phat)

Mau 5(80°C - 4,5* 4,1 4,2 4,7 17,46 Kha
6 phut)

Mau 6(80°C - 4,3 4,2 4,2 4,8 17,4 Kha
8 phit)

Mau 7 (85°C - 4,4* 4,3 4,4* 4,7 17,74 Kha
4 phut)

Mau 8 (85°C - 4,6 4,3* 4,5 4,8* 18,16 Kha
6 phut)

Mau 9 (85°C - 4,4* 4,2 4,1* 4,5 17,18 Kha
8 phut)

Mau 10(90°C 4,3 4,2° 4,1 4,5 17,06 Kha
- 4 phut)

Mau 11(90°C 4,2 4,1 4,2 4,6 17,02 Kha
- 6 phut)

Mau 12(90°C 4.2 4,1 4,1 4,5 16,84 Kha
- 8 phut)

Ghi chu: Trong cung mot cot, cdc két quad co chung it nhat mot chir cdi thi khong khdc nhau ¢ muc y

nghiaa = 0,05 PTBCTL 2 diém trung binh co trong lirong.

Két qua cho thay, diéu kién thanh trung &
85°C trong 6 phut la t3i wu. O diéu kién nay, téng
s6 vi sinh vat hiéu khi gidm vé < 1 CFU/mL, nim
men va nadm moc khong phat hién trong suot 14
ngay bao quan & 4°C, dam bao theo gioi han quy
dinh ctia Thong tu 35/2010/TT-BYT [13]. Trong

Bang 5. Theo doi chi tiéu vi sinh vat hiéu khi ctia cic miu sau khi thanh triing trong théi gian bdo quan

[14].

khi @6, mau thanh tring & 75°C con ton tai vi sinh
vat gay hu hong sau 7 ngay. Muc nhiét 95°C tuy
khtr khu4n hiéu qua nhung lam bién ddi cAm quan:
Mau sic sam lai, mui thom dac trung gidm va vi
hoi gat do phan tng Maillard nhe bat dau xay ra

Khuan lac/ml
Nhiét @6 thanh trung e - . ; . A
C) Thoi gian gitr Thoi gian bao quan & 3 — 5°C (tuan)
nhiét (phut) Sau khi lam
. 1 2 3
ngudi

4 - 1,45.10° + +

75 6 - 1,36.10° + +

8 - 1,3.107 + +

4 - 1,1.10? + +
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80

0,45.10° +

- - - +

0,36.10° +

85

- - - +

- - - +

- - - +

90

D[ [CO | OY || 0| O

- - - +

8

- - - +

Ghi chu: Dau ) Ia chua 6 vi sinh vat khi kiém tra mau; Dau (+) 12 khong theo doi.

Phan tich héa ly cho thay, vitamin C trong
mau thanh triing 85°C giam 4,6% so voi mau chua
xtt Iy nhiét (28,6 mg% so voi 30,0 mg%). Pay la mic
ton that chap nhan duoc, phu hop véi cong bo cia
Maria va cs (2008) [2], trong d6 néu ro rang thanh
trung ¢ 80 - 85°C trong thoi gian ngan gitp can
bang giita hiéu qua tiét trung va bao toan chat
chong oxy hoa.

banh gia cam quan cho thay, mau thanh trung
85°C dat diém cao nhat (8,5/9 vé vi; 8,3/9 vé mau
sic theo thang diém Hedonic va 18,16 diém tong
cam quan theo TCVN 321579 [9]). Cac mau &
nhiét do cao hon bi chap nhan thap hon vé mau va
mui. San phdm sau thanh trung duy tri trang thai
déng nhat, khong co hién twong phan 16p hay két
thia trong 14 ngay.

Nhu vay, diéu kién 85°C trong 6 phut duoc xac
dinh 1a ly tuong dé két hop hiéu qua gitra chat
lwong vi sinh, cam quan va gia tri dinh duong ctaa
nudc ép budi. Két qua nay co thé mé rong ap dung
& quy mo cong nghiép voi he thong thanh trung
dang ong hodc xit ly nhiét nhanh (HTST).

3.7. Danh gia chit lugng san ph4m hoan chinh

Sau khi ap dung day du quy trinh t6i vu gom:
chan NaOH 1% trong 40 giay, pha loang ty le 1: 1,
phoi ché voi 12,5% duong va 0,35% axit citric, bo
sung 0,10% CMC, déng héa 10 phut va thanh tring
& 85°C trong 6 phut, san phdm nudc ép budi Dién
dong chai da duoc danh gia toan dién vé cam
quan, chi tiéu hoa ly, vi sinh vat va kha ning 6n
dinh trong bao quan lanh (4 + 1°C).

Vé mat cdm quan, san phdm dat mau vang
sang tu nhién, khong duc, khong ling. Huong
thom dac trung cta budi Dién dugc git gan nhu
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nguyén ven. Vi chua ngot can bang, khong con vi
dang, cam giac miéng min va sanh nhe. Téng diém

[

cam quan trung binh dat 8,6/9 - miic danh gia “ra
thich” theo thang do hedonic.
Bang 6. Chi tiéu hoa ly cia sin phdm
sau bdo quan 14 ngay

Chi tiéu Ham luong
Ham luong axit (%) 0,14 + 0,02
Ham luong duong (g/1) 30+0,5
Vitamin C (mg%) 28,6 +0,1
pH 4,22 +0,03
Nong do chat kho hoa tan 11+0,1
(°Brix)
Vi sinh vat (cfu) 0
Do nhoét (mPa.s) 40+ 2

Ghi chi: Cédc chi so ndy déu nam trong gidi
han cho phép cua tiéu chuin Codex vé nudc ép
qud va san phim tir qua (Codex Stan 247-2005)
[15].

Sau thanh tring va trong sudt 14 ngay bao
quan, téng sO vi sinh vat hiéu khi luon < 1
CFU/mL, khong phat hién nim men, ndm mdc.
Khong c6 hién tuong phan 16p, két tta, déi mau
hay sinh khi trong suot 14 ngay bao quan. Trang
thai dich thé, mau sic va mui vi 6n dinh, cho thay
hé keo da duoc t6i wu nho két hop dung ty 16 CMC
va dong hoa. So véi cac san phidm tuong duong
trén thi truong (nudc ép budi dong chai nhap khiu
hodc pha ché cong nghiép), mau nudc ép budi
Dién trong nghién ctru c6 wu thé vé huong vi tu
nhién, d6 twoi, ham luong vitamin C cao hon va it
stt dung phu gia téng hop. Quy trinh c6 thé tmg
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dung trong cac co s& ché bién quy mo vira - nho va
lien két ving trong budi theo mo hinh OCOP. San
phdm hoan chinh dap tmng day du cac yéu cau ky
thuat va cam quan, an toan thuc phadm va c6 kha
nang thuong mai hoa cao trong diéu kién san xuat
noi dia.

r

Hinh 5. Hinh 4nh san phdm sau khi hoan thién
quy trinh
4. KET LUAN

Nghién ctu da thiét 1ap quy trinh t6i vu dé san
xuat nuoc ép budi Dién dong chai gom cac budc
chan NaOH 1% trong 40 giay, pha loang ty le 1: 1,
phoi ché 12,5% duwong va 0,35% axit citric, bo sung
0,1% CMC, dong hoa 10 phut va thanh trung &
85°C trong 6 phut. San phdm dat chat luong cam
quan cao, 6n dinh trong bao quan 14 ngay va dam
bao an toan vi sinh. Quy trinh dam bao hiéu qua ky
thuat va bao toan dinh duong, phu hop véi diéu
kién san xuat trong nuéc. Dé phat trién thuong
mai, can nghién cttu mé rong quy mo, cai tién bao
bi, kéo dai thoi han st dung va danh gia tinh kinh
té. Cac doanh nghiép ché bién nong san co thé
tung dung quy trinh ndy nham gidm tén that sau
thu hoach va nang cao gia tri cho san pham tir budi
Dién.
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STUDY ON TECHNOLOGICAL PARAMETERS FOR PRODUCING CANNED
JUICE FROM DIEN POMELO (Citrus grandis)
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Abstract

This study presents a technological process for producing canned juice from Dien pomelo
(Citrus grandis) with the goal of optimizing sensory quality, nutritional value, storage stability.
The optimized procedure consists of blanching pomelo segments in 1% NaOH solution for 40
seconds, diluting the juice at a 1: 1 ratio, blending with 12.5% sucrose and 0.35% citric acid, adding
0.1% CMC as a stabilizer, homogenizing for 10 minutes, pasteurizing at 85°C for 6 minutes. The
final product exhibited excellent sensory properties, microbiological safety, and physicochemical
stability during 14 days of cold storage (3 - 5°C). This research provides a scientific foundation
for the pilot- and small-scale production of Dien pomelo juice in regional citrus-growing areas.

Keywords: Debittering, Dien pomelo, fruit juice, sensory stability, thermal pasteurization.
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UNG DUNG PROTEASE TRONG TRICH TINH BOT HOT
QUA X0AI (Mangifera indica L.)

Pham Vin Thém?, Vo Khanh Hung?!, Duong Thi Phuong Lién®*
Vien Cong nghé Sinh hoc va Thuc pham, Pai hoc Can Tho
" Email: dtplien@ctu.edu.vn
TOM TAT
Hot xo0ai ¢6 nguon tinh bot ddi dao nhung 1a nguoén phé phdm bo di ctia nganh cong nghe ché
bién thuc phdm. Piéu nay khong chi gay lang phi ma con gy ra 6 nhiém moi truong. Nghién ctru
nay thuc hién nham trich tinh bot tir hot qua xoai véi noi dung khao sat anh hudng cta ty lé
enzyme protease (0, 1, 2, 3 unit/mL) va thoi gian x(t Iy enzyme (2, 3, 4 gi¢) trong qua trinh ngam
nhan hot dén hiéu suat thu hoi va chat luong tinh bot hot qua xoai. Két qua nghién ctru cho thay,
hot qua xoai duoc xt ly enzyme protease véi ti 1é 2 unit/mL va thoi gian x Iy ngam trich trong 3
gid cho hiéu sudt thu hoéi tinh bot 56,35 + 2,94%, ham luong tinh bot trong thanh pham dat 85,32 +
0,30%, ham lwong protein duy tri muc thap 3,44 + 0,06%, tinh bot c6 do trang cao (gia tri L* 94,38
+ 0,02), do hoa tan (WSS), kha nang truong né (SP) va kha nang héap thu nuéc (WAC) cta tinh
bot 1an luot 1a 9,86 + 0,04%, 4,04 + 0,05 g/g va 3,65 + 0,05 g/g, khai luong riéng biéu kién (BD) va
khoi luong rieng thuc (TD) 1an luot 1a 0,46 + 0,01 va 0,61 + 0,01 g/cm?®. Hinh anh hat tinh bot duéi
kinh hién vi dién t&t quét (SEM) c6 dang hinh elip khong déu, bé mat hat nhén va kich thudc
khac nhau voi chiéu rong va chiéu dai trung binh tuong tmg véi 6,33 + 2,10 va 9,61 + 3,06 pum.
Nghién cttu mé ra trién vong trich va tinh sach ngudén phé pham tir hot qua xoai dung dé tng
dung trong cong nghiép nhu: Thuc phdm, my phdm, duoc phadm va cac ing dung khac mang lai
gia tri kinh t€ cao cho nguén nguyén liéu nay, dong thoi gidi quyét duoc van dé 6 nhiém moi
trueong.

Tt khoa: Hiéu suat thu hoi, ham lrong tinh bot, hot xodi, protease, trich tinh bot.

1. DAT VAN BE

Nong nghiép 1a mot trong nhimg thé manh
cua Viét Nam, trong d6 xoai luén la mot trong
nhitng san phadm chi luc ctia déng bang song Clru
Long (PBSCL) néi riéng va ca nudc ndi chung.
Theo thong ké cta Bo Nong nghiép va Phat trién
nong thon tinh dén nam 2023, Viet Nam c6 dién
tich tréong xoai khoang 115.000 ha va san luong
gan 969.000 tAn/nam, trong do DPBSCL 1a viing san
xuat xoai lon nhat voi 49.000 ha. Cac tinh c6 dién
tich va san luong xoai 16n nhat ctia ca nudc lan luot
la: Son La, Pong Thap, An Giang, Dong Nai. Tai
tinh Pong Thap, dién tich trong xoai khoang
14.400 ha, san luong gan 137.000 tan [1].

Xoai (Mangifera Indica L) duoc ménh danh la
vua cta cac loai trai cay [2], cung cap nhiéu chat
dinh duong, huong thom vi chua ngot, da dang
ching loai nhu: Xoai Cat Chu, xoai ghép Budi, xoai
cat Hoa Loc, xoai Mé Qua, xoai Pai Loan, xoai
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Keo,... Trong 100 g xoai tuoi chira: 60 calo; 0,82 g
chat dam; 0,38 g chat béo; 1,6 g chat xo; 14,98 g
tinh bot; 13,66 g duong; 168 mg kali; 36,4 mg
vitamin C; 11 mg canxi; 10 mg magie; 7,6 mg
choline; 0,16 mg sat; 0,119 mg vitamin B6; 0,028
mg thiamin... [2 - 5]. Trong qua trinh tiéu thu va
ché bién xoai, mot s6 luong lon cac san phdm phu
dudi dang vo va hot duoc bi loai boé nhu chat thai
nén can duoc quan tAm va gidi quyét phu hop dé
Xt ly va ting thém gia tri kinh té [6]. Hot xoai
duoc xem 1a mot loai chat thai cong nghiép hang
dau trén thé gioi, khoang 123.000 tdn hat/nam [7],
dan dén 6 nhiém moi truong rat lon. Song nhan
hot xoai lai chtta nguén tinh bt tuong doi cao
(khoang 65%) c6 kha nang tan dung trong san xuat
thuc pham [8]. C6 nhiéu phuong phap duoc st
dung dé trich tinh bot trong nguyeén liéu thuc vat,
bao gom cac phuong phap truyén thong nhu: St
dung nuoc, nhiét, dung dich axit hoac kiém.

NONG NGHIEP VA MOI TRUONG - THANG 8/2025
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Phuong phap trich tinh bot ho tro protease thuong
lien quan dén viec pha vo ma tran protein xung
quanh cac hat tinh bot, giup qua trinh tinh sach
tinh bot hiéu qua hon vé hiéu suat thu hoi tinh bot
va cac tinh chat hoa ly ctia tinh bot, dong thoi con
rut ngan thoi gian trich va gidm nhu cau st dung
hoa chat, gop phan than thién voi moi truong va
pht1 hop v6i dinh huong san xuat xanh.

Vi vay, muc tiéu nghién cttu nay la xac dinh
duoc cac thong so6 thich hop trong qua trinh xt ly
enzyme protease dé trich va thu hoi hiéu qua tinh
bot tir nhan hot xoai nham han ché su lang phi
nguodn nguyeén liéu cé san, tang gia tri kinh té, da
dang hoa cac san phdm tir xoai va tranh gay o
nhiém moi truong.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong tién nghién ciru

Hot xoai Keo tuoi 1a phé lieu tr Cong ty Co
phan Ché bién Thuc phdm Xuat khdu mién Tay
(Westfood) ngay sau quéa trinh san xuat chinh.
Enzyme protease (Complex Protease MF101, xuat
xtt Trung Quoc, Cong ty ICFOOD, Viét Nam phan
phoi), hoat tinh 350.000 U/g, pH tai thich 6,0 - 7,0
va nhiét do 50 - 60°C. Cac hoa chat phan tich khac
nhuw: HCl, H,SO,, NaOH... c6 xuat xt tit Trung
Quéc. Nghién ctu duoc tién hanh tai BO mon
Cong nghé thuc phdm, Vién Cong nghé Sinh hoc
va Thuc pham, Pai hoc Can Tho.

2.2. B4 tri thi nghiém

Hot xoai sau khi van chuyén vé dén phong thi
nghiém Bo mon Cong nghé thuc phdm, Vién Cong
nghé Sinh hoc va Thuc phdm, Pai hoc Can Tho
duoc xtt Iy so b va duoc tach 1ay nhan hot. Phan
nhan duoc cat lat va bam nhoé dén kich thudc
khoang 2 - 3 mm. Can dinh luong chinh xac 200 g
nhan hot cho modi mau, them nuoc cat voi ty 1e 1/2
(w/v) [9], chinh pH dén 6,0 va hoa tan enzyme
protease voi ty 1é 1an luot 12 0, 1, 2, 3 unit/mL. Cac
mau cho vao bé diéu nhiét ngam & 50°C, voi timg
khoang thoi gian 2, 3, 4 gio. Két thac qua trinh
ngam mau hot xoai duoc rira lai va nghién voi ty lé
bot/nudce 1a 1/2. Hon hop duoc loc qua ray kich
thudce 0,25 mm [10]. Phan ba sau khi ray se duoc
rira qua nhiéu lan véi nudc cat cho dén khi trong
dé thu toi da tinh bot con sot lai. Dich loc ban dau
va dich loc tit ba duoc khudy tron va cho vao hop
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nhua c6 nap dé lang qua dém & nhiet do 4°C. Loai
b6 phan ndi phia trén sau khi ldng, tién hanh rta
tinh bot qua ba lan voi nudce cat dé loai bé nhing
tap chat con lai. Tinh bot tho sau khi rira duoc sdy
& 60°C dén khi do 4m cta bot con duwodi 10% [11],
tinh bot kho sé duoc nghién min va ray mot lan
nita voi ludi loc kich thuée 0,25 mm, sau d6 cho
vao tui zip trang nhom dé bao quan 6n dinh ¢ nhiét
d6 phong mot ngay va phan tich cac chi tiéu [12].
Hiéu qua qua trinh tinh bot duoc thé hién qua cac
chi tiéu: Hiéu suat thu héi tinh bot (%), ham luong
tinh bot (%), ham luong protein (%), mau sac (gia
tri L"), @6 hoa tan (WSS, %), kha nang truong no
(SP, g/g), kha nang hap thu nuéc (WAC, g/g),
khoi luong rieng biéu kién (g/cm®) khoéi luong
rieng thue (g/cm) va quan sat hinh anh dudi kinh
hién vi dién ti quét (SEM).

2.3. Phuong phap phan tich

Mau sac (gia tri L") duoc do bang may do mau
Read Color CR20, Nhat Ban. Ham luong tinh bot
(%) duoc xac theo phuong phap Lane-Eynon c6 stta
d6i [11]. Ham luong protein theo phuong phap
Kjeldahl [13]. WSS va SP duoc xac dinh theo
phuong phap cta Takahashi va Seib (1988) [14].
WAC duoc xac dinh theo phuwong phap Sosulski
(1962) [15]. Khoi luong rieng biéu kién va khoi
luong riéng thuc dugce xac dinh theo phuong phap
Bala va cs (2020) c6 stra d6i va bo sung [16].

Hiéu suat thu hoi tinh bot (%) tinh theo cong
, KEhai lwong tinh bit trong san pham
thuec: = x 100.

Khoi lwrong tink bor trong nguyen lieu

2.4. Phuong phap xtx Iy s6 liéu

S6 lieu duoc thu nhan va xtt ly phan tich
phuong sai ANOVA va kiém tra su khac biét y
nghia gitta cac nghiém thuc thong qua kiém dinh
LSD (Least Significant Difference) bang phan
meém Statgraphics Centurion 19. S6 liéu duoc tinh
toan, trinh bay dudi dang trung binh + do léch
chuédn biang phan mém Microsoft Excel 365.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia ti 16 enzyme protease va
thoi gian x(t ly enzyme trong qua trinh ngdm nhan
hot dén hiéu suat thu hoi, ham luong tinh bot, ham
liong protein va @6 tring (L") trong tinh bot thanh
phim
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Béng 1 cho thay, ty 1é enzyme protease va thoi
gian xtt ly enzyme anh huéng c6 y nghia thong ké
dén hiéu suat thu héi tinh bot (p < 0,05). Hiéu suat
thu hoi tinh bot dao dong trong khoang 42,42 -
59,16% va dat cao nhat (59,16%) tuong tng véi mau
st dung enzyme protease la 3 unit/mL véi thoi
gian xtt ly enzyme 1a 3 gio va thap nhat (47,89%)
tuong tng voi st dung ty 1&é enzyme protease 1a 1
unit/mL véi thoi gian ngam xtr ly 2 gio. Tuy nhién,
voi cung thoi gian xt ly thi hiéu suat thu hoi tinh
bot khac biét khong c6 y nghia thong ké khi tang
ty 1&é enzyme protease 2 unit/mL 1én 3 unit/mL.
Bén canh do, hiéu suat thu héi tang khac biét c6 y
nghia thong ké khi thoi gian xtt Iy enzyme tang tir
2 gio len 3 gio, song khi tang thoi gian xt ly
enzyme tir 3 gio lén 4 gio thi hiéu suat thu hoi
khac biét khong c6 v nghia thong ké. Co thé giai
thich diéu nay 1a do ban chat cta qua trinh trich
tinh bot 1a sw khuyéch tan cac phan tt, muon giai
phong tinh bot thuan loi hon can phai pha vo lién
két tinh bot-protein nay. Khi thoi gian tiép xuc gitra
co chat va enzyme cang dai, thi qua trinh thuy
phan cang manh mé hon. Tuy nhién, thoi gian x
ly enzyme kéo dai giap qua trinh trich tinh bot
trong nguyén liéu hiéu qua hon nén hiéu suat thu
hoi tinh bot thanh phdm cang nhiéu hon. Nhung
thoi gian xtt ly enzyme ngam trich kéo dai qua lau
c6 thé dan dén su phan huy cac chat va lam giam
hiéu suat thu hoi tinh bot. Theo Lé Ngoc Tu va cs
(2010), néng do co chat ¢ diéu kién thich hop, van
toc phan tng tuyén tinh v6i nong do6 enzyme. Khi
nong do enzyme ting dén giéi han nhat dinh, van
toc phan tmg khong tang lén ntta ma dat & trang
thai can bang. Tuy nhién, néng do enzyme tang
qué mtc thi van toc phan tng tang cham lai [17].
Bén canh d6, tap chat protein ciing la nguyén nhan
lam cham qua trinh ldng tach céc hat tinh bot nho,
lam cho qua trinh phan tach tinh bot bi that thoat
[9]. Theo Bui Thi Hong Phuong va cs (2020) [18],
chiét xuat tinh bot tir ct khoai lang bang phuong
phap st dung enzyme thi hiéu suat thu hoi tinh bot
cling tang lén so voi mau khong xtt ly enzyme. Két
qua nghién cttu nady ciing cho thay, hiéu suat thu
hoi tinh bot hot qua xoai ciing tang len khi xit ly
bang enzyme. Két luan riang phuong phap nay
mang lai hiéu qua cho qua trinh trich thu hoéi tinh
bot. Két qua nghién cttu twong tu khac vé tinh bot
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hot xoai Chakanan cho thay, hiéu suat thu héi tinh
bot chiét xuat bang nudc-siéu am chi dat 28,59%
[19], con két qua nghién ctu cta Souza va cs
(2021) [20] chiét xuat tinh bot hot xoai bang cach
rira, nghién va xay hat xoai két hop véi sodium
metabisulfit cho hiéu suét thu héi dat 53,89%. Nhu
vay, hiéu suat thu hoi tinh bot (59,16%) khi xtr ly
enzyme protease cao hon so voOi cac két qua
nghién ctu trén.

Ty 1é enzyme protease va thoi gian xt ly
enzyme anh hudng c6 y nghia thong ké dén ham
luong tinh bot (p < 0,05). Bang 1 cho thdy, ham
luong tinh bot trong thanh phdm dao dong trong
khoang 72,82 - 85,65%. Két qua nghién ctu cua
Bangar va cs (2021) [21] cho rang, ham luwong tinh
bot thu duoc khi trich tinh bot hot xoai dat 78,42%
thap hon so véi nghiém thuc t6t nhat ctia nghién
ctru nay, diéu nay cho thay hiéu qua cta viéc st
dung enzyme protease. Trong cung thoi gian x(t
ly enzyme 3 gio va 4 gio khi ty 1é enzyme tang tir 1
unit/mL lén 2 unit/mL, ham luwong tinh bot tang
c6 y nghia thong ke, tuy nhién khi ting ty lé
enzyme 2 unit/mL lén 3 unit/mL thi ham luong
tinh bot khac biét khong c6 y nghia thong ké. Thoi
gian xt ly enzyme 2 gio khi tang ty & 1 unit/mL
lén 3 unit/mL ham luong tinh bot khac biét khong
c6 y nghia thong ké. So v6i mau doi chimg khong
str dung enzyme, voi ty 1é enzyme tir 1 - 3 unit/mL
& cac khoang thoi gian ngam trich, ham luwong tinh
bot thu duoc khac biét c6 y nghia thong ké. Piéu
nay co6 thé 1a do qua trinh trich c6 su ho tro cta
enzyme protease giup cai thién ham lwong tinh bot
trong san phdm. Cac hat tinh bot thuong lién két
chat ché voi mang ludi lien két protein qua tuong
tac cac lien két yéu nhu: Lién két hydro, lien két
teong tac ky nudc va lién két tinh dién. Enzyme
protease xuc tac thuy phan cac lién két peptide
trong chudi polypeptide cta protein. Khi enzyme
protease tiép xuc voi mang ludi protein-tinh bot sé
nhan dién va tdn cong vao vi tri cac peptide dé
phan cét tao thanh cac doan peptide ngan va axit
amin tu do, tir 6 1am mat 6n dinh ciu truc bac cao
ctia protein, dong lam suy yéu hoac pha vo lién két
protein - tinh bot. Theo Ozturk va cs (2021) [22],
mang ludi lién két protein 1a nguyén nhan cha yéu
gitt lai cac hat tinh bot. Khi nghién nguyeén liéu va
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st dung enzyme trong qua trinh ngam lam pha

hay ciu truc té bao, pha vo lien két tinh bot -

protein giup giai phong tinh bot khoi vo boc cta

protein lam cho qua trinh khuéch tan nhanh
chong va thuan loi hon, do @6 ham lwong tinh bot
thu duoc cao hon.

Bang 1. Anh huong ciia ti 1é enzyme protease va thoi gian x ly enzyme trong qua trinh ngam nhan hot
dén hiéu sudt thu héi, ham luong tinh bgt, ham lugng protein va @6 tring (L") trong tinh bot thanh phdm

Thoi gian xt ly Ty le Hieu suat thu |Ham luong tinh|  Ham luong L.
N A ) Do trang
enzyme protease hoi bot protein )
(gio) (unit/mL) %) %) %)
0 42,42+ 0,25" | 7305 + 0,46° 5,47 + 0,04° 93,78 + 0,07¢
9 1 45,10 + 0,41% | 74,53 + 0,35 4,29 + 0,03¢ 93,76 + 0,02¢
2 45,69 + 227> | 75,06 + 0,28 4,25 + 0,06¢ 93,15 + 0,04°
3 46,06 + 0,15 | 75,11+0,20° | 4,20 O 0,09« 92,12 + 0,07
0 43,27+ 0,21" | 7386+ 0,23 4,20 + 0,09 94,27 + (0,044
3 1 49,83+ 0,08 | 77,38 +0,18° 4,03 + 0,09 94,42 + ,07¢
2 56,35+ 2,94 | 85,32 + 0,30 3,44+ 0,06" 94,38 + 0,02¢
3 59,16 + 0,217 | 85,65+ 0,112 3,33 + 0,09 94,33 + 0,04%
0 43,84+ 1,90" | 7989 1 (,75° 4,29 + 0,09° 94,33 + 0,04%
A 1 47,29 + 2,240 | 75 68 + (,42¢ 4,11 + 0,09 94,48 + 0,09¢
2 55,29+ 2,09° | 84,79 + 0,22 3,36 + 0,09 94 46 + 0,06
3 57,01+ 3,08 | 85,29 + 0,78 3,31 + 0,08 94,59 + 0,09"
F 9,36 165,06 31,93 214,12
P 0,0000 0,0000 0,0000 0,0000

Ghi chu: Cdc gid tri duoc biéu thi bang gid tri trung binh va do léch chuan; cdc s6 mang chir sé mi a,
b, c... khdc nhau trong cung mot cot thé hién s khac biét co y nghia thong ké 5% (p < 0,05).

Ty 1é enzyme protease va thoi gian xit Iy anh
huéng cé y nghia thong ké (p < 0,050 dén ham
luong protein trong tinh bot thanh phdm. Bang 1
cho thdy, ham luong protein dao dong trong
khoang tir 3,31 - 5,47%. Thoi gian xitr ly enzyme
tang tir 2 gio lén 3 gio ham luong protein giam c6 y
nghia thong ké, taing thém thoi gian xtt ly enzyme
3 gio 1én 4 gio ham luong protein khong khac biét.
Thoi gian xtt Iy enzyme 3, 4 gi¢, ham luwong protein
giam c6 y nghia thong ké twong tmg tir 4,03%
xudng 3,44% va tir 4,11% xuong 3,36% khi ting ty le
enzyme tir 1 unit/mL lén 2 unit/mL. Khi tang ty 1é
enzyme tir 2 unit/mL 1én 3 unit/mL ham lwong
protein khac biét khong c6 y nghia thong ké.

St dao dong cuia ham lwong protein la do qua
trinh xuc tac thiy phan protein thanh cac chudi
peptide nho hon va cudi cung 1a cac axit amin bdi
enzyme protease, nén khi bé sung enzyme vao thi
qua trinh thay phan protein tré nén hiéu qua hon,

lam suy yéu cac lien két tinh bot-protein. Mat
khac, khi co chat thira, ndng do enzyme tang thi
van toc phan tng ting, nhung khi ndng do co chat
va nong do6 enzyme bao hoa véi nhau thi van toc
phan tmg khong ting hoac khong thay d6i khi
noéng do enzyme [23]. Do qua trinh thuy phan xuic
tac enzyme trong diéu kién enzyme véi co chat van
con tiép xuc. Thoi xir Iy enzyme cang dai thi qua
trinh thuy phan co chat cang dién ra manh mé va
nhiéu, ham luwong protein trong tinh bot cang
giam. Két qua nghién ctu ctia Yaowiwat va cs
(2024) [24] cho thay, ham luong protein do duoc
khi trich tinh bot xoai dao dong trong khoang 4 -
6% khi khong st dung enzyme trong phwong phap
trich. Do d6, két qua nghién ctru nay cho thay, qua
trinh st dung enzyme protease dé gidm luong
protein mang lai hiéu qua nhu mong doi giap cho
do tinh khiét cta tinh bot thanh phdm duoc nang
lén.
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Do trang tinh bot hot xoai bi anh hudng boi ty
lé enzyme protease va thoi gian xit ly enzyme (p <
0,05). Do trang cta tinh bot c6 khuynh huong tang
lén khi kéo dai thoi gian xt ly enzyme protease, do
trang tinh bot cao nhat (L* = 94,59) tuong tmg voi
thoi gian xtt Iy enzyme 4 gi¢ va thap nhat (L* =
92,12) tuong Ung vOi mau c6 thoi gian xir ly
enzyme 2 gio. So sanh véi cac nghién ctu trudc
day, do trang L* cta tinh bot hat xoai cao hon
nhiéu voi do trang (66,11) tinh bot khoai tay khi
chiét xuat bang phuong phap rita sach, got vo, thai
lat va say kho [25] va cao hon do trang (81,09) tinh
bot hot xoai Chok-Anan (Thailand) bing dung
dich kiém [24]. Co thé 1a do khi st dung enzyme
protease dé trich giup loai b6 duoc tap chat protein
hiéu qua hon hon cac phuong phap trich cta
nghién ctu trén. Thoi gian xt ly enzyme tang 2 gio
lén 3 gio thi do trang tinh bot tang khac biét co y
nghia thong ké & cac miuc ty 1¢ khao sat, tuy nhién,
khi tang thoi gian xt ly enzyme 3 gio 1én 4 gio thi
do trang cua tinh bot ting khac biét c6 y nghia
thong ké voi ty 1é enzyme 3 unit/mL va khac biét
khong c6 y nghia thong ke voi ty 1é enzyme 1
unit/mL va 2 unit/mL 1a do cac tap chat bi loai b
da dat dén gioi han nén khong thé cai thién hon do
trang cta tinh bot thanh phdm. Theo Villarreal va
cs (2013) [26] tinh bot thanh phdm thu dwoc c6 do
tinh khiét cang cao thi d¢ trang ctia tinh bot thanh
phdm cang cao.

3.2. Anh hudng cia ti le enzyme protease va
thoi gian x(t ly enzyme trong qua trinh ngdm nhan
hot dén WSS, SP, WAC, khéi luong riéng biéu
kién va khdi lugng riéng thuc caa tinh bot thanh
phim

Ty 1é enzyme protease va thoi gian x ly
enzyme khong anh huong dén WSS cua tinh bot
(p > 0,05). Tuy nhién, thoi gian xit ly enzyme cé
khéc biét y nghia thong ke (p < 0,05) dén WSS cua
tinh bot thanh phdm. Khi tang thoi gian tir 2 gio
len 3 giov WSS thu dugc khac biét khong co y
nghia thong ké va tang 3 gio lén 4 gid gia tri WSS
khac biét co y nghia, cho thiy enzyme protease co
thé lam ting do hoa tan khi xit ly trong thoi gian
du dai. Bang 2 cho thay, WSS dao dong khoang tur
8,51 - 9,88% cao hon so voi bao cdao nghién ctu
trudc day vé tinh bot xoai chiét xuat bang phuong
phap nudc cat va kiém co WSS trong khoang 0,27 -
0,60% [27] va thap hon nghién cttu vé tinh bot hot
xoai khi sttr dung phuong phap siéu am c6 do hoa
tan dao dong 14,88 - 17,11% [28]. WSS ctia tinh bot
cao hay thap phu thuoc vao phuong phap chiét
xuat tinh bot, phwong phap khac nhau thi luc cat
dé pha vo cac lién két cong hoa tri ctia chudi hat
tinh bot khac nhau, nham tao thuan loi qua trinh
tham th4au amylose trong nudc, lam tang kha ning
hoa tan tinh b6t trong nudc. Ngoai ra, do hoa tan
con anh huéng bdi cac yéu té nguodn goc tinh bot,
kha nang truong nd va cac hop chat co trong tinh
bot [29].

Béng 2. Anh hudng ciia ti 1é enzyme protease va thoi gian xit Iy enzyme trong qué trinh ngam nhan hot
dén do hoa tan, kha niing trirong nd, kha ning héip thu nuéc, khdi legng riéng biéu kién va khéi heong
riéng thuyc ciia tinh bt thanh phidm

Thoi gian Tile Khoi luong | Khoi luong
Xt ly pro teése WSS SP WAC rieng biéu | riéng thuc
enzyme . (%) (g/9) (g/2) kién (g/cm?)
. (unit/mL)
(gio) (g/cm®)
0 9,22 + 0,024 | 4,72 + 0,02%" | 4,28 + 0,01** | 0,48 + 0,01 | 0,63 + 0,01*
2 1 9,33 + 0,054 | 4,60 + 0,05 | 4,17 + 0,05 | 0,48+ 0,05 | 0,64 + 0,01*
2 9,28 + 0,094 | 4,68 + 0,04°% | 4,25+ 0,04% | 0,47 + 0,04 | 0,64 + 0,01*
3 9,26 + 0,134 | 4,57 +0,03° | 4,14+0,03"* | 0,46+ 0,01 | 0,63 +0,01*
0 9,74 +0,20™¢ | 4,17+0,21" | 4,77 +1,93" | 0,47 +£0,01** | 0,63 + 0,01*
3 1 9,88 +0,06° | 4,02+0,07* | 3,63+0,06° | 0,46+0,01* | 0,62 +0,01?
2 9,86 + 0,04 | 4,04 +0,05® | 3,65+0,05* | 0,46 +0,01* | 0,61+ 0,01*
3 9,87 +0,03¢ | 4,03+0,03* | 3,64 +0,02* | 0,47 +0,01** | 0,64 +0,03"
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0 8,51+1,61* | 4,81+0,10¢ | 4,37+ 0,09" | 0,48 +0,02> | 0,64 + 0,01
4 1 8,88+ 0,09" | 507 +0,10° | 4,63+0,09" | 0,50+0,01* | 0,67=0,02°
2 8,89 £0,03™ | 5,06+0,04¢ | 4,62+0,03" | 0,52+0,02° | 0,63+0,01*
3 8,86+1,15" | 4,85+0,08 |4,41+0,08"| 0,54+0,01° | 0,68+0,01°
F 0,06 4,72 1,17 9,04 2,65
P 0,9991 0,0026 0,3547 0,0000 0,0410

Ghi chu: Cdc gi# tri diroc biéu thi bang gid tri trung binh va do léch chudn; cdc s6 mang chir s6 mii a,
b, c... khdc nhau trong cung mot cot thé hién sw khac biét co y nghia thong ké 5% (p < 0,05).

SP cua tinh bot dao dong trong khoang 4,02 -
5,07 g/g va khac biét c6 y nghia thong ké (p <
0,05). Gia tri SP cao nhat (5,07 g/g) tuong tng voi
mau ngam trong thoi gian 4 gi¢ voi ty 1é enzyme 1
unit/mL va thap nhat (4,02 g/g) khi nguyén lieu
duwoc xtt ly véi thoi gian ngam 3 gio va ty lé
enzyme st dung 1 unit/mL. Thoi gian x& ly
enzyme tang tur 2 - 4 gio, SP khac biét c6 y nghia
thong keé. Trong cung thoi gian ngam 2 gio va 3
gio khi tang ty 1é enzyme tir 1 - 3 unit/mL, SP khac
biét khong c6 y nghia. Thoi gian ngam 4 gio khi
tang ty lé enzyme st dung tit 1 - 2 unit/mL, SP
khong c6 y nghia thong ke, khi ting ty 1é enzyme
2 unit/mL 1én 3 unit/mL, SP khac biét cé y nghia.
Két qua trén cho thay, thoi gian xtt Iy enzyme la
yéu to anh hudng manh hon ty 1é enzyme dén SP,
tuy nhién thoi gian xt ly enzyme du dai, viéc tang
ty 1é enzyme tiép tuc c6 tac dong anh hudng ro rét
dén SP. SP cta tinh bot co thé bi anh huong boi
cac yéu t6 nhu: Phuong phap chiét xuat, nhiét do,
kich thuoc, su khac biét vé protein, cau truc hat
tinh bot, ti 1é amlylose/amylopectin, mic d0 cac
lien két cong hoa tri gitta cac chudi amylose va
amylopectin voi cac phan tir nudc va trong luong
phan tir ctia cac hat tinh bot [28]. Nghiém thuc tot
nhat ctia nghién cttu nady ciing cho thiay SP cla
tinh bot hot xoai c6 su tuong déng doi voi SP cta
tinh bot hot mit 4,77 g/g [30].

Ty 1é enzyme protease va thoi gian xt ly
enzyme trong qua trinh ngdm khoéng anh huong
c6 v nghia thong ké (p > 0,05) dén WAC ctia tinh
bot hot xoai. WAC dao dong trong khoang tir 3,63 -
4,63 g/g. WAC cao nhat (4,63 g/g) doi voi nghiem
thic co ty 1é enzyme protease la 1 unit/mL véi thoi
gian xit ly enzyme 4 gi¢ va thap nhat (3,63 g/g) voi
mau 1 unit/mL v6i thoi gian xit Iy enzyme 3 gio.
So v6i mau doi chung, thoi gian xt ly 2 gid va 4 gid
khi tang ty 1é enzyme 1 - 3 unit/mL c6 WAC khac

biet khong co y nghia thong ké va thoi gian xt ly
enzyme 3 gio khi ty 1é enzyme ting t 1 - 3
unit/mL, WAC khac biét co y nghia thong ke. Mac
du enzyme protease khong anh huong dén WSS
cta tinh bot, nhung su két hop gitra thoi gian xtr ly
va ty 1é enzyme protease tai thoi gian xtt ly 3 gio co
thé lam thay déi WSS cta tinh bot, co thé 1a do lien
quan dén muc do phan giai protein trén bé mat cac
hat tinh bot ¢ thoi gian enzyme c6 hoat tinh toi wu
trong diéu kién thich hop. Bang 2 cho thay,
nghiém thitc tot nhat cta nghién ctru nay c6 WAC
cao hon so vdi nghién ctru trudc day vé tinh bot
khoai tay Hausa co6 WAC 2,42 g/g duogc chiét xuat
bang phuong phap rira sach, got vd, thai 1at va sdy
khé [25] va tinh bot hot xoai c6 WAC 2,0 g/g [31].
WAC phu thuoc vao cac yéu t6 nhu: Ham luong
protein, chat xo trong tinh bot, nguon goc ctia tinh
bot, cau trac cta hat tinh bot, ham luong amylose
va amylopectin, qua trinh trich [32].

Do hoa tan, kha nang trwong n& va kha nang
hap thu nudc 1a cac chi tieu chitc nang quan trong
anh huodng truc tiép dén tinh kha dung trong cong
nghiép duoc phdm va thuc phidm. Trong duoc
phdm, tinh bot c6 do hoa tan, kha nang hap thu
nudc va truong nd cao giup vién nén ra nhanh, ho
tro giai phong duoc liéu hiéu qua hon va con giup
cai thién su phan tan hoat chat trong moi truong
tiéu hoa, ho tro tang sinh kha dung ctia thuoc [33].
Trong thuc phdm, cac dac tinh nay gop phan tao
nén do sanh, kha nang gitt 4m va cau truc gel
trong san phidm, dong thoi giup cai thién chat dinh
duong va cam quan trong thuc pham [34].

Theo két qua thu nhan duoc (Bang 2), khoi
luong riéng biéu kién va khoi luong riéng thuc cua
tinh bot hot xoai dao dong trong khoang (0,46 -
0,54 g/cm® va khoi luong rieng thuc (0,61 - 0,68
g/cm?). Véi thoi gian xtt Iy enzyme 2 gio, st dung
ty 1é enzyme 1 - 2 unit/mL cho khoi luong riéng
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biéu kién khac biet khong c6 y nghia thong ke so
vOi mau doi chung, khi tang ty 1é enzyme lén 3
unit/ml khoi luong riéng biéu kién cé y nghia
thong ké. Thoi gian ngam trich 3 gio, st dung ty 1é
enzyme 1 - 3 unit/mL cé khdi luong riéng biéu
kién khac biét khong c6 y nghia thong ké so voi
mau do6i chimg va cé y nghia thong ké khi ting
thoi gian 1én 4 gio & cac muc ty 1é enzyme khao
sat. Ty 1é enzyme protease 1 - 3 unit/mL, trong
cung thoi gian ngam trich (2, 3 gi®) khoi luong
riéng thuc cta tinh bot khac biét khong c6 co y
nghia thong keé. Voi ty 1é enzyme 1 unit/mL va 3
unit/mL, thoi gian 4 gid, khoi luong rieng thuc
khac biét khong c6 y nghia va c6 y nghia thong ké
voi ty lé enzyme tang tit 1 - 2 unit/mL va 2 - 3
unit/mL. Do @6, viéc tang thoi gian xtt ly va ty 1é
enzyme giup phan giai protein trong tinh bot manh
hon, lam giam d¢ rong gitta cac hat tinh bot, tir d6
lam ting khoi luong riéng biéu kién va déng thoi
cau truc tinh bot duoc nén chit dan dén khoi
luong rieng thuc tang lén. Qua d6 co6 thé giai thich
rang, st dao dong cta khoi luong rieng biéu kién

va khoi luong riéng thuc cta tinh bot 1a do su phan
bo kich thudc cta hat, hinh thai va do 4m hat [35].
Ngoai ra, ham luong tinh bot tang hay giam ctng
l1a nguyén nhan dan dén su thay doi khoi luong
riéng cua tinh bot [36].

Két qua trong nghién cttu nay cho thay, khoi
luong rieng biéu kién (0,46 - 0,54 g/cm® va khoi
luong rieng thuc (0,61 - 0,68 g/cm®) cao hon nhiéu
so voi nghién ctu trudc day co khoi luong rieng
biéu kién (0,29 - 0,31 g/cm® va khéi luong riéng
thuc (0,43 - 0,46 g/cm® [37]. Nguyén nhan 1a do
khoi lwong riéng biéu kién va khoi luong thuc phu
thuoc vao cach x ly nguyén liéu, thao tac thuc
hién trong qua trinh do, bén canh do su thay ddi
con phu thuoc vao kich thudc, hinh thai, tinh chat
bé mat cua hat tinh bot va khoi lwong riéng cuia hat
[36]. Khoi luong rieng biéu kién va khoi luong
riéng thuc con dung dé tinh toan khoi luong, cong
suat va xac dinh loai vat liéu ctia bao bi trong qua
trinh dong gai.

3.3. Quan sat hinh anh duéi kinh hién vi dién
tr quét (SEM)

SpotSize= 390

Detactor = SET WD= 85 me
Chamber=387e004Fa  Dite -3l 2024

Hinh 1. Hat tinh bot duéi kinh hién vi dién tir quét (SEM)

Hinh 1 cho thay, hinh anh hat tinh bot duoi
kinh hién vi dién tir quét (SEM) Zeiss voi thong so
ky thuat: Pién ap gia toc (EHT) 10,00 kV, dong
dau do (I Probe) 100 pA, khoang cac lam viéc
(WD) 6,5 mm, 4p suat buéng (Chamber) 3,87e-004
Pa va hinh anh dugc chup & @6 phong dai 3.000 X
(Mag = 3,00 KX) va 2.000 X (Mag = 2,00 KX), voi
thang do 2 pum, hat tinh bot c6 dang hinh elip
khong déu, bé mat hat nhan va kich thuéc khac
nhau voi chiéu rong va chiéu dai trung binh twong
ung voi 6,33 + 2,10 va 9,61 + 3,06 um dugc do trén
12 hat tinh bot. Két qua nghién ctu nay, kich
thudc hat tinh bot voi chiéu rong va chiéu dai
trung binh nho hon so v6i nghién cttu ciia Ferreira
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va cs (2019) [37] duoc chiét xuat bang dung dich
sodium bisulfite cé kich thuéc hat tinh bot voi
chiéu rong va chiéu dai trung binh tuong tng la
8,0+ 1,75va 13,0 + 2,9 um va c6 hinh thai tuong tu.
Nguyén nhan la do yéu t6 di truyén, diéu kién sinh
truong, dia li va phuong phap trich. Véi su thay doi
vé hinh dang va kich thudc hat tinh bot c6 thé giup
ich cho viéc phan tich va ché bién thuc pham,
duoc phdm va my phdm [38]. Ngoai ra, kich thuoc
va hinh dang ctia cac hat tinh bot con anh huéng
dén céc tinh chat chic nang nhu kha nang truong
nd, kha nang hap thu nuoc, khoi luong rieng va
kha nang tiéu hoa cta tinh bot [39]. Kich thudc
hat tinh bot cang nho thi c6 ich trong cong nghiép
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thuc pham, duoc phdm, my phdm va cac tmg dung
khéc.

4. KET LUAN

Enzyme protease co tdc dong hiéu qua dén
qua trinh trich tinh bot hot xoai. Cac thong so ky
thuat thich hop dé tng dung enzyme protease
duoc xac dinh tir két qua nghién ctu 1a thoi gian
ngam trich 3 gio véi ty 1é enzyme st dung 2
unit/mL dat hiéu qua tot hon cac diéu kién con lai.
Két qua nghién ctru md ra trién vong trich va tinh
sach nguén phé pham tir hot qua xoai dung dé tmg
dung trong cong nghiép nhu thuc phdm, my
phdm, duoc phdm va cac ung dung khac mang lai
gia tri kinh t€ cao cho ngudén nguyén liéu nay,
déng thoi giai quyét duoc van dé 6 nhiém moi
truong.
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APPLICATION OF PROTEASE IN MANGO SEED (Mangifera indical.) STARCH EXTRACTION
Pham Van Them', Vo Khanh Hung', Duong Thi Phuong Lien'
!Institute of Food and Biotechnology, Can Tho University

Abstract

Mango seeds are a rich source of starch but are a waste product of the food processing industry.
This not only causes waste but also contributes to environmental pollution. This study was
conducted to extract starch from mango seeds with the aim of investigating the effects of
protease enzyme ratio (0, 1, 2 and 3 unit/mL) and enzyme treatment time (2, 3 and 4 hours)
during the seed soaking process on the recovery efficiency and quality of mango seed starch.
The research results showed that mango seeds treated with protease enzyme at a ratio of 3
unit/mL and extraction treatment time of 3 hours gave a starch recovery efficiency 56,35 + 2,94%,
starch content in the finished product reached 85,32 + 0,30%, low protein content 3,44 + 0,06%,
high whiteness of starch (L* value 94,38 + 0,02), water soluble solids (WSS), swelling power
(SP), water absorption capacity (WAC) of starch were 9,86 + 0,04%, 4,04 + 0,05 g/g, 3,65 + 0,05
g/g, respectively, bulk density (BD) and tapped density (TD) were 0,46 = 0,01 and 0,61 + 0,01
g/cm3, respectively. Scanning electron microscopy (SEM) images of starch granules have
irregular elliptical shapes, smooth granule surfaces, and different sizes, with average width and
length corresponding to 6,33 + 2,10 and 9,61 £+ 3,06 ym. The study opens prospects for extracting
and purifying waste from mango seeds for industrial applications such as food, cosmetics,
pharmaceuticals, and other applications that bring high economic value to this raw material while
solving the problem of environmental pollution.

Keywords: Recovery efficiency, starch content, mango seeds, protease, starch extraction.
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ANH HUOGNG CUA SU THAY THE MOT PHAN
MUOI NacCl BANG KCl BEN CAC TiNH CHAT HOA LY
CUA CA LOC FILLET

Nguyén Quynh Nhu', Nguyén Phung Tién’,
Nguyén Vin Muoi?, Tran Hong Quan® *

! Khoa Sinh héa - Thure pham, Truong Pai hoc S pham Ky thuat Vinh Long

? Vién Cong nghé sinh hoc va Thuc pham, Pai hoc Can Tho

TOM TAT

* Email: thquan@ctu.edu.vn

Viec thay thé mot phan muéi NaCl bang KCl & cac ty 1é khac nhau (100: 0%; 70: 30%; 50: 50%; 30:
70%; 10: 90%; 0: 100%) dén cac dac tinh hoéa ly nhu: Do 4m, pH, ham lwong Na, K, chi s6 phan giai
protein (PI), ham luong carbonyl, nhom sulhydryl, hiéu suat va tén that khi ndu cta ca 16c fillet
duoc tién hanh danh gia. Két qua cho thay, ty le NaCl: KC1 50: 50% 1a phu hop nhat, gitup duy tri
do 4m, pH, 6n dinh qua trinh oxy hoda protein va phan giai protein, dong thoi khong anh huéng
dang ké dén hieu suat va tén that khi nau so véi mau doi ching. Pac biét, ty 1é nay gitp giam
dang ké ham luong natri va tang kali. Nghién ctru nay gop phan cai thién sitc khée nguoi tieu
dung thong qua sy giam hap thu Na trong san phidm c4 loc fillet muéi.

Tt khéa: C4 léc fillet, muoi NaCl, muoi KCI, tinh chat hoa ly.

1. DAT VAN BE

Ca 16c (Channa striata) 1a mot trong nhing
loai ca dac trung & vung déng bang song Clru
Long, dé nuoi, c6 chat luong thit ngon va co gia tri
dinh duong cao. Trong 100 g thit ca loc chia 78 g
nuoc; 97 keal; 18,2 g protein; 2,7 g chat béo; 1,1 g
tro va mot so vitamin [1]. Viéc u6p muoi va sy
kho la cac phuong phap bao quan thuong duoc st
dung & hau hét cac quoc gia dang phat trién. Kho
ca l6c co vi ngon dac trung va tir lau rat duoc nguoi
dan wa chuong, duoc san xuat dai tra & nhiéu noi,
dac biét 1a vung cac tinh: An Giang va Ca Mau.
Néng do dung dich muéi NaCl diung dé ngam va
uop ca kha cao (12%) [2]. Viéc tieu thu muosi NaCl
cao c6 thé lien quan dén nhiéu van dé vé suc khoe,
bao gdm tang huyét 4p va bénh tim mach [3]. Nam
2016, T6 chic Y té thé gioi (WHO) uoc tinh 2,5
triéu ca tir vong c6 thé duoc ngan chan moéi nim
néu muec tiéu thu natri toan cau gidm xuéng muc
khuyén nghi [4]. Theo khuyén nghi cia WHO
nam 2012, luwong kali hap thu hang ngay nén l6n
hon 3,5 g. Luong kali hap thu cao hon c6 thé lam
giam muac d¢ lién quan gitta luong natri du thtra
duoc hap thu dén cac loai bénh c6 lien quan [5].
Do d6, bien phap giam tiéu thu mudi hay giam
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luong natri dn vao can duoc thuc hién cap bach,
mot trong nhitng nghién ctru hién nay la stt dung
thay thé mot phan muoi NaCl bang KC1. Mudi KC1
duoc st dung phé bién d@é thay thé cho muéi NaCl
trong cac qua trinh lién quan dén ché bién thuc
phiam. Su thay thé mot phan KCl bang NaCl gitp
giam luong natri nap vao co thé, cai thién van dé
stic khoé d6i voi nguoi cao huyét ap hodc bénh tim
mach [5]. Jing va cs (2023) [6] da nghién cttu anh
hudng cta viéc thay thé mot phan NaCl bang KCl1
dén cac tinh chat protein va thuoc tinh chat luong
ctia ca ro phi fillet mudi. Két qua nay cho thay, viéc
thay thé KCl & mutc 50% da gop phan duy tri cac
dac tinh chat luong mong muén ctia san pham.
Tuy nhién, hién van con thiéu cac nghién ctu
danh gia day da tac dong cua viéc thay thé NaCl
bang KCl dén cac dic tinh héa ly cta ca 1oc fillet.
Do @6, muc tiéu ctia nghién ctru nay la xac dinh ty
lé thay thé KCl phu hop trong qua trinh wop muoi
ca loc fillet, thong qua viéc danh gia anh huong
ctia cac ty 1é NaCl: KCI khac nhau dén cac chi tiéu
hoéa ly nhu: Do 4m, pH, ham luong natri va kali, chi
s6 phan giai protein, chi thi sw oxy hoéa protein
(carbonyl va nhom sulhydryl), hiéu sudt va tén
that khi nau. Ttr d6, nghién ctru huong dén dé xuat
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giai phap san xuat san pham kho c4 16c c6 loi hon
cho sttcc khoe nguoi tiéu dung.

2. PHUONG PHAP NGHIEN CUU

2.1. Anh hudng ctia sy thay thé mot phan mudi
NaCl bing KCl dén cac tinh chit hoa Iy ctia
protein ca 16c fillet

C4 16c song duoc mua tai cho phuong 8, thanh
pho Vinh Long, tinh Vinh Long. Sau khi gitt 6n
dinh khoéng 1 gio, ca duoc lam ngat bang nudc da.
Sau do, ca duoc tién hanh loai bé dau, danh vay,
b6 mang va ndi tang, fillet sau d6 duoc rita sach va
dé rao. Fillet ca 16c sau do duoc ngam trong dung
dich muéi NaCl: KCl & sau ty lé khac nhau: Al
(100: 0%), A2 (70: 30%), A3 (50: 50%), A4 (30: 70%),
A5 (10: 90%) va A6 (0: 100%), véi muc tiéu khao sat
toan dién su thay d6i khi thay thé timg mitc NaCl
bang KCl. Cac ty lé nay duoc lua chon dua trén
nghién ctu trudc do caa Jing va cs (2023) [6], cho
thady muc thay thé 50% KCl gitt duoc chat luong

cam quan mong mudn, dong thoi nhim danh gia
xu huong bién déi cac chi tieu hoéa ly khi ting dan
ham luong KCl. Ty 1é nay ciing goi y tiém nang vé
mat dinh duong khi can bang gitta viéc giam natri
va tang kali theo khuyén cao cia WHO (2016) [4].

Dung dich mu6i dugc pha sao cho néong do
mudi cudi cung dat 12%, thoi gian ngam 1a 3 gio,
voi ty 1e ca: dung dich muéi 1a 1: 2 (w/v), nhiét do
ngam duy tri & 4°C. Sau khi ngam, fillet duoc dé
r4o va tién hanh phan tich cac chi tiéu hoa ly: Do
am (%), pH, ham luong natri va kali (g/100 g can
ban w6t sau ngam), chi s6 phan giai protein (P, %),
ham lwong carbonyl (nmol/mg protein), nhém
sulfhydryl (umol/g protein), hiéu suat (%) va tén
that khi nau (%).

2.2. Phuong phap phan tich va xtr Iy s6 liéu

Phuwong phap phan tich cac chi tiéu hoa ly
duoc trinh bay & bang 1.

Bang 1. Phuong phap phan tich céc chi tiéu héa ly

Chi tieu

Phuong phap phéan tich

bo am (%)

Xac dinh bang phuong phap AOAC (1999) [7]

pH Str dung may do pH (InoLab pH 7110, Dtic)

Hieu suat (%)

Xac dinh bang phuong phap cta Jing va cs (2023) [6]

Tén that khi nau (%)

Xac dinh bang phuong phap ctia Song va cs (2020) [8]

Chi s6 phan giai protein (PI) (%)

Xac dinh bang phuong phap ctia Wu va cs (2014) [9]

Ham luwong carbonyl (nmol/mg protein)

Xac dinh bang phuong phap cia Chen va cs (2021)
[10]

Ham luwong nhom sulthydryl (pumol/g

protein)

Xac dinh bang phuong phap cia Zheng va cs (2019)
[11]

Ham luong natri, kali (mg/100 g)

Xac dinh bang phuong phap AOAC (1999) [7]

Phuong phap xtt ly s lieu: Thi nghiém duoc
tién hanh 3 1an 1ap lai duoc tinh gia tri trung binh va
do lech chuan (STD). St dung phuong phap phan
tich phuong sai (ANOVA) va phép thit LSD dé xac
dinh su khac biét c6 y nghia thong ké ctia cac so
liéu & muc y nghia 95% bang phan mém GraphPad
Prim 9.5.0 (GraphPad Software, Boston, My).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Su thay d6i do 4m va pH ctia c4 16c¢ fillet &
cac ty 1é mudi NaCl: KC1 khac nhau

Anh huéng cta su thay thé mot phan mudi
NaCl bang KCl dén do 4m va pH cta ca 1oc fillet
duoc thé hién & bang 2. Két qua cho thay, ca loc
fillet treoc khi ngdm mudi c6 ham leong 4m kha

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

cao (79,13 + 0,40%). Sau khi ngam mudi gi4 tri nay
giam mot cach dang ké (p < 0,05), su gidm ham
luong 4m nguyén liéu trong qua trinh ngdm muoi
la do hién tuong tach nuoc, thadm thau. Muoi tham
vao co ca thong qua co ché thim phan trong khi
nuéc khuéch tan ra khéi co bang ap suat thim
thau. Toc do hap thu mudi va giai phong nudc phu
thuoc vao su khac biet ndéng @6 mudi trong co ca
va trong dung dich mu6i. Nong do muoi stt dung
cang cao thi luong 4m thoat ra khoi co thit cang
cao [12]. Tuy nhién, khi tang ty lé thay thé NaCl
bang KCl, @ 4m c6 khuynh huéng ting dan (p <
0,05). Ca loc fillet ngam trong 100% dung dich
NaCl c¢6 ham luong 4m 1a 74,70 + 0,60%, gia tri nay
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khong c6 su khac biét y nghia so v6i ham luong
am cua fillet ca 16c khi ngam trong dung dich mudi
NaCl: KC1 & ty 1é 70: 30% va 50: 50% (p > 0,05).
Trong khi tang ty lé thay thé NaCl bang KCl &
muc do 70 - 100%, d0 4m tang dan va dao dong
trong khoang 76%. Theo Jing va cs (2023) [6], két
qua nay la do kha nang liéen két cua cation voi
protein: Na* > K* [13]. Viéc bd sung K* thuc day
qua trinh thily phan oxy hoa protein, gay ra su m&

rong cta mang ludi soi co va hoa tan cac protein
co, cudi cung tao diéu kién thuan loi cho viéc hap
thu do 4m trong qua trinh ngdm mudi [6]. Két qua
tuong dong doi voi thit lon muéi, nghién ctru cho
rang, ham luong nudc ting tir 72,48 - 73,90% khi
tang ty le thay thé KC1 [13]. Do do, viéc thay thé
mot phan muéi NaCl bang KCl giap han ché su
mat 4m va ton that khéi luong trong qua trinh
ngam muoi.

Béng 2. Anh hudéng ciia su thay thé mot phan mudi NaCl bing KC1 dén @6 4m va pH ciia c4 16¢ fillet

. 1A . RS Ham luong natrii Ham luong kali

Ty 1é NaCl: KC1 bo am (%) pH (2/100 g) (2/100 2)

Ca loc fillet truoc khi ngam muoi | 79,13°+ 0,40* | 6,78+ 0,01 0,02*+ 0,00 0,31*+ 0,00
100: 0% 74,70*+ 0,60 6,58+ 0,03 1,22+ 0,02 0,32+ 0,01

70: 30% 73,97°+ 0,12 6,61+ 0,01 0,84°+ 0,02 0,84°+ 0,02

50: 50% 75,17+ 0,06 | 6,72°+ 0,02 0,579+ 0,01 1,09°+ 0,04

30: 70% 76,43+ 0,38 | 6,75+ 0,01 0,34+ 0,01 1,364+ 0,05

10: 90% 76,30°+ 0,10 | 6,79+ 0,01 0,15°+ 0,01 1,78+ 0,03

0: 100% 76,33°+ 0,35 | 6,90+ 0,04 0,04+ 0,01 2,031+ 0,07

Ghi chu: Céc ky tir khdc nhau trong cung mot cot thé hién sw khdc biét y nghia ¢ mutc 5% voi kiém
dinh LSD. Céc gi4 tri thé hién trung binh 3 Iin Iap lai+ do léch chuan.

Két qua bang 2 cho thdy, pH cta ca loc fillet
sau khi ngam muéi thap hon dang ké so voi ca tuoi
6,78 +£0,01) (p < 0,05). Tuy nhién, gia tri pH c6
khuynh huéng tang (tir 6,58 + 0,03 1én 6,90 + 0,04)
khi ting ty lé thay thé NaCl bang KCI (p < 0,05).
Két qua cho thdy voi ty 1é NaCl: KCl1 1a 70: 30%
khong c6 khac biét y nghia thong ké voi mau doi
chimg (st dung 100% NaCl). Mau ca loc fillet
ngam trong dung dich muéi 100% KCl1 dat gia tri
pH cao nhat va c6 khac biét y nghia thong ké voi
cac mau con lai. Két qua nay tuong dong voi
nghién cttu ctia Song va cs (2020) [8] va Han va cs
(1982) [14], cac tac gia da quan sat thay su gia
tang do pH cta thit tc ga va thit heo mudi khi ty 1é
phan tram KCl thay thé mudi NaCl tang lén. Theo
Jing va cs (2023) [6], diéu nay liéen quan dén kha
nang lien két ctia ion Na* va K* voi protein co thit
hodc su khac biét vé kha nang thdm qua mang cta
ion Na* va K*. Viec mu6i bang KClI c6 thé hiéu qua
hon trong viéc thuc ddy cuong do ion cao trong
mo, so véi viec muoi bang NaCl, do kha nang tham
nhap nhanh. Vi vay, tc ché hiéu qua qua trinh
duong phan khi xtt ly bang KCl, cudi cung gop
phan lam tang gia tri pH [7, 15].

Ham luong Kkali trong thit ca 16c fillet tuoi la
0,31 + 0,00 g/100 g cao hon ham luong natri la
0,02 = 0,00 g/100 g (Bang 2). Két luan nay tuong
déng voi nghién cttu ctia Ullah va cs (2022) [16],
theo do, ca loc c6 ham luong kali cao hon so véi
natri. Két qua & bang 2 ciing cho thay, khi tang ty
lé thay thé NaCl bang KCl, ham luong natri c6
khuynh huéng giam tir 1,22 + 0,02 xuéng 0,04 +
0,01 g/100 g va ham luong kali c6 khuynh huéong
tang tr 0,32 + 0,01 len 2,03 + 0,07 g/100 g. Ham
luong natri cao nhat & mau st dung 100% NaCl
(d6i chtrng) va thap nhat & mau stt dung 100% KCI.
Nguoc lai, ham luong kali cao nhat & mau st dung
100% KCl va thap nhat & mau st dung 100% NaCl
(d6i chimg). Gitra cac ty 1é NaCl: KCI khac nhau,
ham luong natri va kali déu khac biét co y nghia
thong ke. Két qua nay ciing twong dong véi nghién
ciu cua Guo va cs (2019) [17], theo do, viéc thay
thé mot phan mudi Na bang mudi K giup gidm
ham luong Na trong san pham co bung va co lung
ca tram c6 mudi. Vi thé, két qua cho thay su cai
thién ham luong kali khi tang ty lé thay thé NaCl
bang KCl. Diéu nay gép phan lam giam su hap thu
Na trong cac san phdm muoéi truyén thong.
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3.2. Su bién d6i ham lwong carbonyl, nh6m
sulhydryl va chi s6 phan gidi protein (PI) ciia co
thit ca loc fillet & cac ty 1&é muéi NaCl: KCI khac
nhau

Lipid céa chtra nhiéu axit béo chua bao hoa nén
rat dé bi oxy hoa trong qua trinh ché bién va bao
quan [18]. Qua trinh oxy hoa lipid sé kéo theo sy
oxy hoa protein ctia co thit ca loc [19]. P 6n dinh
oxy hoa cta protein co thit ca loc fillet bi anh
huodng béi su thay thé mot phan mudi NaCl bang
KCl dugc thé hién & hinh 1 va 2 cho thdy, su bién
d6i ctia ham luong carbonyl va nhom sulhydryl &
cac ty 1é muoi NaCl: KCI khac nhau. Két qua cho
thay, khi tang ty 1¢ thay thé NaCl biang KCl, ham
lwong carbonyl c6 khuynh huéng tang (tir 0,47 +

0,13 1én 0,96 + 0,15 nmol/mg protein). Khi thay
2,0
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thé KCl & muc 50 - 100%, ham luwong carbonyl cé
khéc biét y nghia thong ké so v6i mau doi chung
(stt dung 100% NaCl). biéu nay cho thay, KCI thac
ddy dang ké qua trinh oxy hoa protein. Theo Jing
va cs (2023) [6], carbonyl hoa 1a bién ddi hoa hoc
quan trong ctia qua trinh oxy hoa protein, thuong
duoc stt dung dé mo ta muic do oxy hoa protein.
Du va cs (2022) [20] da bao cao rang ion K lam
cho cau truc protein tré nén 10ng 1éo va ddy nhanh
qua trinh oxy hoa protein. Gan va cs (2019) [21]
cho ring, carbonyl 12 sdn phdm chinh cta qua
trinh oxy hoa protein. Két qua nghién ctru cho
thdy, viec thay thé mot phan NaCl bang KCl c6 thé
thuc ddy qua trinh oxy hoa protein, dac biét la viéc
thay thé 70% KCl thuc ddy dang ké qua trinh nay
trong ché bién thit xong khai.

24
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Hinh 1. Anh hudng ctia sy thay thé mot phan muéi NaCl bing KCl dén ham leong carbonyl,
ham lugng nhom sulthydryl ctia co thit ca 1oc fillet

Khac v6i carbonyl, ham Ilwong nhom
sulthydryl c6 khuynh huéng gidm khi tang ty 1é
thay thé NaCl bang KCl (Hinh 1). Ham luong
nhém sulfhydryl trong mau duoc xit Iy bang 100%
NaCl 1a 23,24 + 0,31 pmol/g protein, gia tri nay
giam xuong con 16,30 + 0,15 umol/g protein khi
mau duoc xit Iy bang 100% KC1 (16,30 + 0,15). Véi
cac ty le NaCl: KC1 70: 30%, 50: 50% va 30: 70%,
ham lugng nhém sulthydryl khong c6 khac biét y
nghia thong ké va dao dong trong khoang 21,57 -
22,08 umol/g protein. Két qua twong tw duoc
Zhang va cs (2020) [13] b4o cdo ring, khi tang ty
lé thay thé NaCl bang KCl trong thit lon mudi,
ham luong sulthydryl téng s6 gidm xudng. Su suy
giam dang ké ham luong nhom sulthydryl khi tang
ty l¢ thay thé KCl duoc cho 1a do cac nhom
sulfhydryl bi oxy héa va hinh thanh céc lién két
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disulfide lién phan tt va ndi phan t, hoac bi oxy
hoéa thanh cac san phdm nhu axit sulfonic [6]. Su
hinh thanh nhém carbonyl va mat nhom sulfhydryl
la nhitng chi s6 duoc st dung rong rai trong thuc

pham dé danh gia qua trinh oxy hoa protein [21].
< 0,80

%
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Ty 1& NaCl:KCI
Hinh 2. Anh hudng ctia sy thay thé mot phin muéi
NaCl bang KCI dén chi s6 phan giai protein (PI)
cuda co thit ca 16c¢ fillet
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Chi s6 phan giadi protein (PI) 1a mét chi so
quan trong dé chi mirc do phan giai protein, day la
mot phan ung sinh héa quan trong trong qua trinh
ché bién cac san pham c4 mudi truyén thong [6].
Anh hudng cta su thay thé mot phan musi NaCl
bang KC1 dén PI ctia ca 16c fillet duoc thé hién &
hinh 2. Chi s6 PI ctia co thit c4 loc ngdm trong
100% dung dich muo6i NaCl kha cao (0,71 + 0,01%).
Tuy nhién, khi thay thé KCI & muc 30 - 50%, chi s0
phan giai protein gidm dang ké so véi mau doi
ching (st dung 100% NaCl), gia tri nay dao dong
trong khoang 0,65 - 0,67% (p < 0,05). Mac khac, khi
tang muc thay thé KCI 70 - 100%, chi s6 phan giai
protein tang lén va khong khac biét so voi mau doi
ching (p > 0,05). Diéu nay ly gidi rang, khi tiép
xuc voi ion K kha nang hydrat héa cao, su phan
giai protein duoc tao ra thong qua viéc tang cuong
16p hydrat hoa trén bé mat protein. Ion K* thuc day
mo cau truc protein lam phoi bay ra cac chudi bén
axit amin nhay cam hoac cac vi tri dac hiéu. Khi
tiép xuc voi ion K* c¢6 kha niang hydrat hoa cao,
qua trinh phan giai protein duoc kich thich thong
qua su gia co lop hydrat hoa trén bé mat protein.
biéu nay cé thé goi y rang ion K*, & mot mirc do
nhat dinh, thuc ddy su mo ra caa cau hinh protein
bang cach phoi bay cac chudi bén axit amin nhay
cam hon hodc céc vi tri lién két dic hiéu axit amin
trén bé mat protein-protein. Vi thé, cac axit amin
nhay cam, chang han nhu proline, axit aspartic va
glutamine dé bi oxy hoa cudi cung dan dén su
phan huy protein [6].

3.3. Anh hudéng ctia ty 16 mudi NaCl: KC1 khac
nhau dén su thay ddi hiéu suit va tén that khi ndu
ctia ca loc fillet

Hiéu suat (%) va ton that khi nau (%) cta ca loc
fillet ngadm trong dung dich muéi & ty NaCl: KCl
khac nhau duoc thé hién & bang 3. Dit lieu cho
thay, hiéu suat & mau xt ly vdi ty 1é NaCl: KC1 50:
50% khong co khac biét co y nghia thong ké so voi
mau do6i chung (st dung 100% NaCl) (98%). Khi
tang ty lé thay thé NaCl bang KC1 & mtc 70 - 100%,
hiéu suat c6 khuynh huéng tang (tir 100,88 + 0,57
len 102,39 + 1,08%). Két qua nay phu hop véi su
thay ddi do 4m khi tang ty lé st dung KCI. Theo
Jing va cs (2023) [6], viéc thay thé NaCl bang KCl
da lam tang dang ké hiéu suat cudi cung, két qua
nay la do viéc tang ham luong 4m trong mo co thit.
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Béng 3. Anh hudng clia sy thay thé mot phan mudi
NaCl bang KCI dén hiéu sudt va
t6n that khi niu cta ca loc fillet

T§ le NaCl: KC1| Hieu sudt (o) | 00 hatkhi
nau (%)
100:0% @61 | gg e, o 50v | 2167058
chtng)
70:30% | 99,78 0,14 | 22,0°%2,00
50:50% | 98,57+ 0,64 | 22,67 L15
30:70% | 100,88 = 0,57 | 22,67" 1,15
10:90% | 101,81 0,84 | 23,33" =231
0:100% | 102,307+ 1,08 | 24,67°= 1,15

Ghi chu: Cac ky tir khdac nhau trong cung mot
cot thé hién su khic biét y nghia ¢ muc 5% voi
kiém dinh LSD. Cic gi4 tri thé hién 3 Ian I3p lai +
do léch chuan.

Tén that khi ndu duoc phan tich dé danh gia
tac dong cta viéc thay thé KCl theo cac ty 1é khac
nhau doi voi kha ning gitt nudc cta co thit (Bang
3). Tén that khi nau tang tir 21,67 + 0,58 lén 24,67
+ 1,15% khi ting ty 1é thay thé NaCl bang KCl1 (p <
0,05). Ton that khi nau thap nhat 1a 21,67% doi voi
mau st dung 100% NaCl (doi ching) va cao nhat la
24,67% d6i voi mau st dung 100% KCI. Cac mau st
dung ty 1é NaCl: KCl 1a 70: 30%, 50: 50%, 30: 70% va
10: 90% khong c6 khac biét y nghia thong ke (p >
0,05). Dai voi ca ro phi fillet muoi, ton that khi nau
(36,18%) & nhom doi chimg dwoc uép mudi bang
NaCl thap hon dang ké so voi cac mau st dung ty
lé thay thé 100% KC1 (40,35%) [6]. Két qua tuong tu
doi vai thit lon muoi, ton that khi nau (40,55%) voi
ty 1é thay thé 100% KCI cao hon dang ké so véi ty
le muoi 100% NaCl (36,45%) [13]. Do do viéc thay
thé KCI da gay ra su thay ddi trong kha ning gitr
nuoc cla c fillet muoi.

4. KET LUAN

Ty lé thay thé muéi NaCl bang KCI anh huéng
dang ké dén cac tinh chat héa ly cta ca 1oc fillet.
Viéc thay thé mot phan mudi NaCl bang KClI giup
han ché st mat 4m va ton that ham luong 4m trong
qua trinh ngam muoéi. Ham leong carbonyl ting va
nhom sulhydryl gidm khi thay thé mot phan mudi
NaCl bang KCl. Ngoai ra, khi thay thé muéi KCl
giup tang hiéu suat nhung tang ty lé tén that khi
nau & ca loc fillet. Nghién cttu nay cho thay rang, &
ty lé muoi NaCl: KC1 50: 50% khong chi gitp duy
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tri duoc cac tinh chat hoéa ly cta protein co thit ca
loc fillet ma con giup giam ham luong Na va tang
ham luong K trong san phdm. Két qua nay gop
phan lam gidm su hap thu Na va giap cai thién stc
khée nguoi tiéu dung.
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EFFECT OF PARTIAL REPLACEMENT OF NaCl BY KCl ON PHYSIOCHEMICAL
PROPERTIES OF SNAKEHEAD FILLET
Nguyen Quynh Nhu', Nguyen Phung Tien', Nguyen Van Muoi?, Tran Hong Quan’®
' Faculty of Food - Biochemistry, Vinh Long University of Technology Education
? Institute of Food and Biotechnology, Can Tho University
Abstract

The partial replacement of sodium chloride (NaCl) with potassium chloride (KCI) at varying
ratios (100: 0%, 70: 30%, 50: 50%, 30: 70%, 10: 90%, 0: 100%) was evaluated for its effects on the
physicochemical properties of snakehead fish fillets, including moisture content, pH, Na and K
levels, protein degradation index (PI), carbonyl content, sulfhydryl groups, cooking yield,
cooking loss. The results indicated that the 50: 50% NaCl: KCI ratio was the most suitable,
maintaining moisture and pH, stabilizing protein oxidation and degradation, and showing no
significant differences in yield or cooking loss compared to the control. Notably, this ratio
significantly reduced sodium and increased potassium contents. This study supports the
development of healthier salted fish products by reducing sodium intake.

Keywords: Snakehead fish fillet, NaCl, KCI, physiochemical properties.
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NGHIEN CUU KY THUAT RAO CAN TRONG SAN XUAT
SAN PHAM TOM KHO THE CHAN TRANG
(Litopenaeus vannamei] XE BUOM

Truong Thi Mong Thu?, Lé Thi Minh Thay?!, Tran Thanh Trac®”

"Truong Thuy sdn, Pai hoc Can Tho

“Vién Cong nghé Sinh hoc va Thurc pham, Pai hoc Can Tho

TOM TAT

"Email- tttruc@ctu.edu.vn

Nghién ctru tmg dung ky thuat rao can trong ché bién san phdm tom kho thé chan trang xé buém
tap trung vao viéc két hop xtt ly nhiét véi bé sung glycerol va NaCl nham kiém soat hoat do nuoc
(a,) ctia san pham. Bén thi nghiém duoc thuc hién gém: (i) Anh huéng cta ty lé glycerol va NaCl,
(i) Nhiet do tAm tom trong qua trinh hap, (iii) Nhiét do sdy tom va (iv) Thoi gian bao quan lanh
dén chat luong san pham. Két qua cho thay, dung dich ngam thich hop nhat 1a 15% glycerol va 5%
NaCl, nhiét do tam tom khi hap 1a 80 + 1°C, sdy tom & 60°C. V¢i diéu kién nay, san phdm tom kho
thé chan trang xé buém thu duoc c6 cam quan tot (19,3 + 0,60 diém), do 4m 32,8 + 0,89%, a,, 0,744
+ 0,009, do ctng 15,9 + 0,203 kg, hiéu suat thu hoi 21,4 + 0,988% va mau sac dep. San phdm van
dam bao an toan vi sinh va chat lwong cam quan trong 4 tuan bao quan & (0 - 4°C) trong bao bi

PA, hut chan khéng.

Tie khéa: Hoat dp nudc, ky thuat rao can, NaCl va glycerol, sdy, tom thé chan trang.

1. DAT VAN BE

Nganh thuy san Viét Nam git vai tro quan
trong trong co cau kinh té€ nong nghiép, dong gop
khoang 3,2% GDP ca nuéc nam 2024. Trong do,
tom thé chan trang (Lifopenaeus vannamei) chiém
hon 40% voi gia tri xuat khau khoang 4 ty USD [1].
Bén canh tom tuoi dong lanh, tom thé chan trang
duoc ché bién thanh cac san phdm nhu: Tom kho,
cha tom, thuc phdm lén men...do c6 ham luong
dam cao, it chat béo va giau axit amin thiét yéu [2].
Trong d6, tom kho chiém ty trong dang ké [3], tuy
nhién, dé san phdm nay dat chat luong 6n dinh va
dap tng yeéu cau ky thuat, can nghién cttu va hoan
thién quy trinh ché bién, dac biet 1a ung dung ky
thuat rao can, nhitng bién phap giup kéo dai thoi
han stt dung, bdo dam an toan thuc pham.

Ky thuat rao can nhu tng dung wép muoi két
hop phu gia (glycerol, sorbitol...) voi xt Iy nhiét
(hap hodc sdy) 1a nhitng rao can gitp giam hoat do
nudc, trc ché vi sinh vat va lam cham qua trinh huw
héng, duoc tng dung trong nghién cttu nay giup
bao quan san pham tom kho [4]. Trong do, xit ly
nhiét nhe (nhiét do tam: 70 - 110°C) c6 thé cai
thién gia tri cam quan va gia tri dinh duong cho
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thuc phdm. Tuy nhién, xt ly nhiét nhe cac bao tt
vi khudn van con tén tai do do dé trc ché can diéu
chinh thém bang a,, pH, Eh,... Trong d6, gidm
hoat do nuoc 1a mot bién phap hiéu qua dé bao
quan thuc phdm, giup tc ché vi sinh vat va lam
cham qua trinh hu hong. DPiéu nay c6 thé thuc
hién bang cach tach nudc thdm thau va siy [5]. Do
d6, Tran Thi Mong Tham (2014) [3] da nghién
ctru tmg dung ky thuat rao can trong ché bién tom
kho st an lién c6 do 4am cao. Vi vay, nghién ctu
duoc thuc hién nham xac dinh cac thong s6 ky
thuat trong qua trinh xt ly nhiét (hap va siy tom)
két hop voi b6 sung NaCl va glycerol dé kiém soat
hoat do nudc nham dam bao chat lugng cam quan,
dinh duong va ciu tric san phdm tom kho thé
chan trang xé budm tot nhat.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi méu

Tom thé chan trang (50 - 60 con/kg) duoc
nuoi tu trai thuc nghiém Khoa Cong nghé Nuoi
trong Thuy san, Truong Thuy san, Pai hoc Can
Tho. Tom sau khi thu hoach duoc so ché (bd dau,
rut chi lung), rtra sach va tién hanh thi nghiém.
Tom nguyeén liéu duoc 10t vo va xay nhuyén dé
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phan tich thanh phan héa hoc co ban nhu do 4m,
protein, lipid va khoang.

Phu gia: NaCl (ham lwong NaCl > 97%) duoc
mua tir siéu thi Coopmart (phuong Ninh Kiéu,
thanh phé Can Tho), glycerol (> 99%) duoc mua
tai Cong ty C6 phan Hoéa chat mién Nam chi
nhanh Can Tho (phuong Ninh Kiéu, thanh pho
Can Tho).

2.2. Phuong phap thi nghiém

2.21. Thi nghiém 1: Anh hudng cia néng do
glycerol va NaCl dén chat luong tom kho thé chan
trang xé buom

Thi nghiém duoc thiét ké voi hai nhan to:
nong do glycerol (10% va 15%) va nong do NaCl
(3%, 5% va 7%). Tong cong c6 6 nghiém thitc, moi
nghiém thic duoc lap lai 3 lan, voi 18 mau thi
nghiém, méi mau c6 khoi luong 200 g. Tom sau so
ché nhu muc 2.1 duoc ngam trong dung dich chia
glycerol va NaCl vé6i néng @0 nhu bo tri thi
nghiém. Thoi gian ngadm 60 phut véi ty 1& tom va
dung dich ngam 1a 1: 1 (w/v) & nhiét do 0 - 4°C.
Sau khi ngam, tom duoc dé rao trong 2 phut, sau
d6 co dinh tom bang xién que. Qua trinh hap duoc
thuc hién cho dén khi nhiét do tam tom dat 75 +
1°C. Sau khi hap, tom duoc 16t PTO, xé buém, xép
léen khay va say ¢ 60°C cho dén khi do 4m dat
khoang 32% [3]. San ph4m tom kho thé chan trang
xé buém duoc phan tich cac chi tiéu nhu hiéu suat
thu héi, @6 4m, hoat d6 nuodc (a,), mau sac, cam
quan va do ctmg nham xac dinh néng do glycerol
va NaCl thich hop nhat.

2.2.2. Thi nghiém 2: Anh huong cua nhiét do
tam tom trong qué trinh hap dén chat luong tom
kho thé chan trang xé buom

Thi nghiém duoc thuc hién véi mot nhan to 1a
nhiét do tAm tom trong qua trinh héip, gom bon
mutc: 70+ 1°C, 75+ 1°C, 80 + 1°C va 85+ 1°C. Téng
cOng c6 4 nghiém thirc, moéi nghiém thic duoc 1ap
lai 3 1an, v6i 12 don vi thi nghiém, méi mau c6 khoi
lwong 200 g. Tom dwoc xt ly nhu muc 2.1, sau do
ngam trong dung dich NaCl va glycerol véi nong
do thich hop duoc xac dinh tir thi nghiém 1. Qua
trinh hap duoc thuc hién cho dén khi nhiét do tam
tom dat gia tri yéu cau theo timg nghiém thirc. Sau
khi hép, tom tiép tuc thuc hién cac cong doan nhw
thi nghiém 1 @€ thu san phdm tom kho thé chan
traing xé buém. Cac chi tiéu chat luong bao gém
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hiéu suat thu hoi, 0 4m, hoat do nuoc (a,), mau
sdc, cam quan va do cung cta san phdm duoc phan
tich nham xac dinh nhiét do tam tom trong qua
trinh hap phu hop nhat.

2.2.3. Thi nghiém 3: Anh huong cua nhiét do
say dén chat luong tom kho thé chan trdng xé
burom

Thi nghiém duoc thuc hién voi mot nhan t6 1a
nhiét do sdy, gom bon muc: 50, 60, 70 va 80°C.
Téng cong c6 4 nghiém thic, moi nghiém thirc
duoc 1ap lai 3 1an, voi 12 mau, mdi mau c6 khoi
luong 200 g. Tom duoc x Iy nhu muc 2.1, sau dé
ngam trong dung dich NaCl va glycerol v6i nong
do thich hop duoc xac dinh tir thi nghiém 1. Qua
trinh hap duoc thuc hién véi nhiét do tam tom phu
hop duoc xac dinh tit thi nghiém 2. Sau khi hap,
tom duoc 10t PTO, xé buém va xép lén khay va say
& cac mutc nhiét d0 khac nhau nhu bo tri thi
nghiém cho dén khi dat do 4m khoang 32% dé thu
duoc san phdm tom kho thé chan trang xé buém.
San phdm dugc danh gia cac chi tiéu chat luong
bao gom: Hiéu suat thu hoi, do 4m, hoat d6 nudc
(a,), mau sic, cam quan va do cung. Tir do, xac
dinh nhiét do siay phu hop nhat nhim dam bao
chat luong tot nhat cho san pham.

2.2.4. Thi nghiém 4: Anh huéng cia thoi gian
bdo quan lanh dén chat hrong sian pham tom kho
thé chéan trdng xé buom

San phdm tom kho thé chan trang xé buém cé
chat luong tot nhat duoc chon tir thi nghiém 3,
duoc bao goi PA, hat chan khong va bao quan &
nhiét do 0 - 4°C trong 4 tuan. Mau duoc thu theo
tan suat 11an/tuan, véi cac moc thoi gian: 0, 1, 2, 3
va 4 tuan. Thi nghiém bao gom 5 nghiém thuc,
moéi nghiém thirc duoc lap lai 3 lan, véi 15 mau,
moi mau cé khai luong 100 g san phdm. Mau duogc
thu dinh ky méi tuan dé phan tich cac chi tiéu chat
luong gom: Do 4m, hoat do nudc (a,), mau sac,
cam quan, do ctmg va téng s6 vi khudn hiéu khi.
Két qua thu duoc giup xac dinh thoi gian bdo quan
lanh van duy tri chat luong san pham.

2.3. Phuong phap phan tich va xtr Iy s6 liéu

2.3.1. Chi tiéu va phuong phap phan tich

bo 4m, ham luong protein, lipid va khoang
ctia nguyén lieu va san phdm duoc phan tich theo
AOAC (2016) [6]. Do hoat dong ctia nudce (a,) cia
san phdm duoc do bang may do hoat do, hoat tinh
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ctia nudc cam tay WA-60A (Trung Qudc). Tong so
vi khudn hiéu khi (CFU/g) dugc xac dinh theo
phuong phap d6 dia theo TCVN 5165:1990 [7].

Hieu suat thu héi san phim %) =
Mq*100/My; (trong d6 My, (g) 1a khoi luong
nguyén liéu ban dau, M (g) 1a khoi luong san
pham.

Mau sic (L*, a*, b*) ctia san phdm duoc do
bang thiét bi do mau (PCE - CSM 2, Trung Qudc)
voi hé mau CIE bang dén D65, cac gia tri L* (mau
den dén mau trang), a* (mau do dén mau xanh 14)
va b* (mau vang dén mau xanh da troi).

Do cung (g luc) ctia san phdm: St dung may
do cau truc TAXT plus Texture Analyser. Dung
dau do P/25 do voi toc do 0,5 cm/giay dén do bién
dang ctia mau la 75%.

banh gia cAm quan san phdm bing phuong
phap cho diém dua trén cac chi tiéu mau sac, mui,
vi va cdu trdc cua san phdm theo bang mo ta san
phdm trinh bay & bang 1 duoc xay dung theo
TCVN 3215-79 [8]. Vé6i hé s6 quan trong cta cac
chi tieu mau sac (1,0), mui (0,8), vi (1,0) va cau
trac (1,2).

Chi tiéu bié

@
=

Bang 1. BAng mé ta san phdm t6m kho thé chan tring xé buém theo thang diém 5

Mo ta

San phdm c6 mau d6 cam

San phdm c6 mau d6 cam nhat

Mau sic

San phdm c6 mau dé cam rat nhat

San phdm c6 mau hong nhat

San phdm c6 mau hong rat nhat

San phdm c6 cau tric san chic, dai

San phdm c6 cau tric sin chac, kém dai

Cau tric

San phdm c6 cau tric kém sin chic

San phdm c6 cau tric cimg hodc mém

San phdm c6 ciu tric rat cimg hodc rait mém

San phdm c6 mui thom dic trung, khong c6 mui tanh

San phdm c6 mui thom kém dic trung, khong c6 mui tanh

Mui

San phdm c6 mui thom nhe khong dic trung

San phdm mui khong thom

San phdm c6 mui la

San phdm c6 vi man ngot hai hoa rat dic trung

San phdm c6 vi min ngot hai hoa dic trung

Vi

San phdm c6 vi man ngot hai hoa kém dic trung

DO (O[O DN (O N[O DN [ [~ (O

San phdm c6 vi hoi man hodc hoi nhat

1 San phdm c6 vi qua min hodc qué nhat

2.3.2. Phuong phap xit Iy so'liéu

Dit liéu thu thap duoc xtt ly bang phan mém
Microsoft Excel 2013 dé tinh toan gia tri trung
binh va do léch chuin. Phan tich thong ké va danh
gia su khac biét gitta cac nghiém thic trong cung
mot thi nghiém duoc thuc hién bang phan mém
SPSS 20.0, ap dung phuong phap phan tich
phuong sai (ANOVA) va kiém dinh Duncan (p <
0,05) nham x4c dinh su khac biét c6 y nghia gitra
cac trung binh nghiém thtec.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan hoéa hoc ctia tom thé chan
tring

Cac chi tiéu hoa hoc co ban ctia nguyén liéu
nhu: Do 4m, protein, lipid va khoang duoc phan
tich nham dé xuat bién phap xtt ly phu hop, giap
nang cao chat luong san phdm va céi thién hiéu
suat thu héi. Két qua thanh phan héa hoc cta tom
thé chan trang duoc trinh bay trong bang 2.

Béang 2. Thanh phin hoéa hoc ciia tom thé chan tring

Chi tiéu Am do (%)

Protein (%)

Lipid (%) Khoang (%)

Ham luong 77,3+0,18

18,7+ 0,2

1,06 + 0,34 1,51+ 0,3

Ghi chu: So liéu thong ké duoc mo t dudi dang trung binh + do léch chuan.
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Két qua phan tich cho thay, ham luong protein
trong thit tom dat 18,7 + 0,2%, day 1a nguén dinh
dudng quan trong cung cip protein va axit amin
thiét yéu cho co thé nguoi [2]. Nguyén liéu tom co
do 4m cao (77,3 + 0,18%), trong khi ham luong
lipid va khoang tuwong doi thap (1,06 + 0,34% va
1,51 + 0,3% tuong tmg), giup san phadm dé tiéu hoa
va han ché qua trinh oxy héa chat béo, gép phan
kéo dai thoi gian bao quan. Tuy nhién, theo
Nguyen (2019) [9] thuc phdm c6 do6 4m cao 1a moi
truong thuan loi cho vi sinh vat phat trién, lam gia
tang nguy co bién ddi chat luong néu qua trinh xtr
ly va ché bién khong duoc kiém soat tot. Do do,
viéc ap dung ky thuat rao can nhu xtt Iy nhiét (hap,
sdy) va két hop véi ngam tham thau la can thiét @é

kiém soat hoat do nudc nham gidm thiéu cac bién
d6i khong mong mudn va nang cao chat luong san
phiam tom kho thé chan tring xé buém 1a can thiét
thuc hién [4].

3.2. Anh huéng ctia nong do glycerol va NaCl
dén chat luong tom kho thé chan tring xé buém

Theo Nguyén Van Muoi va Tran Thanh Truc
(2008) [10], glycerol va NaCl dong vai tro quan
trong trong viéc giam hoat do nudc (a,), tir do6 kéo
dai thoi gian bao quan san phdm. Anh hudng cta
hai yéu t6 nay dén do 4m, a,, hiéu suat thu hoi va
do6 cing cua tom kho thé chan trang xé buém
duoc trinh bay trong bang 3.

Bang 3. D9 4m, a,, hiéu sudt thu héi va do ciing ctia sin phdm theo ndng do glycerol va NaCl

Glycerol % | NaCl % | Posm (%) a, tﬁlle}‘:osl“&f) Po cimg (kg)
3 36,1+ 154" | 0.866=0,027 | 20.1+089% | 14,1+ 0,66
10 5 350+ 0,80" | 0.828+0,003" | 207+0,66° | 13,8+0,72°
7 33,9+ 0,86™ | 0,789+ 0,026 | 20.1+091% | 13,2+ 0,85
3 320+ 0,05° | 0778+ 0,022 | 195+0,12% | 11,2+ 0,28"
15 5 31,9+ 004 | 0746+ 0,024% | 192+ 041% | 11,5+ 0,90"
7 3224159 | 0715+ 0,009° | 184+099 | 10,3+ 0,33"
Gid tri p 0,030 0,000 0,030 0,001

Ghi chu: Cic ky tir khdc nhau trong cung mot cot biéu thi swr khac biét co y nghia thong ké (p <

0,05). So'liéu thong ké duroc mo t duoi dang trung binh + do léch chuan.

Bang 3 cho thay, su thay déi nong do glycerol
va NaCl co tac dong dang ké dén cac chi tieu chat
luong cua san pham (p < 0,05). Khi ting nong do
glycerol tir 10% 1én 15% va NaCl tix 3% lén 7%, thi do
am giam ti 36,1 = 1,54% xudng 32,2 + 1,59%; a,
giam tir 0,866 + 0,027 xudng 0,715 + 0,009; hieu
suat thu hoéi gidm tir 20,1 + 0,89% xu6ng 18,4 +
0,99% va d¢ cing giam tir 14,1 + 0,66 kg xuong 10,3
+ 0,33 kg. Su thay d6i nay cht yéu do hién tuong
thdm thau xay ra trong qua trinh ngam, lam nudc
bén trong nguyeén liéu di chuyén ra ngoai dung
dich va céc chat hoa tan tit dung dich khuéch tan
vao trong mo tom. Tuy nhién, nudc tach ra nhiéu
hon luong chat tan di vao, nén do 4m, a, va hiéu

suat thu héi san phdm giam [11]. Bén canh do,
Nguyén Van Muoi va Tran Thanh Truc (2008) [10]
ciing chi ra rang NaCl c6 kha ning lién két voi
nudc trong nguyeén liéu, giap giam luong nudc tu
do nén a, giam. Theo Mori va cs (2001) [12]
glycerol c6 khoi luong phan tix thap, c6 thé pha vo
mang ludi protein trong co thit, lam tang tinh linh
dong cac phan tr va lam mém cau triac san phim,
nén giam do6 cing san pham khi ting nong do
glycerol tir 10% l1én 15%.

Anh hudng ctia nong do glycerol va NaCl dén
cam quan va mau sic san phdm tom kho thé chan
trang xé buom duoc trinh bay & bang 4.

Bang 4. Mau sic va cAm quan ctia sin phdm theo ndng @6 glycerol va NaCl khac nhau

Glycerol (%) NaCl %) L* a* b* DTBCTL
3 51,0 +£1,5% 19,9 + 0,4% 19,1 +1,66° 16,5+ 0,55¢
10 5 49,9 +1,6* 18,9 + 1,5% 21,5+ 0,91 17,3 + 0,56¢
7 44,5+1,6° 17,6 + 1,3¢ 22,6 + 3,44 17,6 + 0,32
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3 52,8 + 2,2 26,0 + 2,2 30,5 +1,09* 18,5+ 0,15
15 5 51,6 + 2,5 24,4 + 2,7 26,5 + 4,63 19,2 + 0,45°
7 50,7 + 1,0 22,0 £1,5" 26,4 + 2,29 18,2 + 0,36

Giatrip 0,010 0,001 0,011 0,000

Ghi chu: Tuong tur bang 2. PTBCTL: Piém trung binh co trong lirong.

Bang 4 cho thay, su thay déi nong do glycerol
va NaCl c6 anh huéng dang ké dén mau sac (L*,
a*, b*) ciing nhur cam quan ctia tom kho thé chan
trang xé buém (p < 0,05). Tuy nhién, tdc dong dén
mau sac khong qua 16n, ngoai trir mot so truong
hop cu thé: Khi taing nong do NacCl tir 3% len 7%,
gia tri L* giam & muc glycerol 10%. Nguoc lai, khi
tang glycerol tir 10% lén 15%, gia tri L* c6 xu huong
tang & nong do NaCl 7%, gia tri a* tang & tat ca cac
muc NaCl va gia tri b* tang khi NaCl & muc 3%.
Hién tuong nay cé thé giai thich khi nong do NaCl
tang tir 3% lén 7% lam san phdm c6 mau sam hon
do mat nudc nén lam gidm gia tri L*. Trong khi
glycerol tham gia vao cac phan ung Maillard voi
protein [13], nén giad tri a*, b* ting khi tang
glycerol tir 10% 1én 15%.

Bang 4 cho thiy, nghiém thuc c6 nong do
glycerol 15% va NaCl 5% dat diém cam quan cao
nhat (19,2 = 0,45 diém). O mtc nay, san phdm co
su hai hoa gitta vi man va ngot, mau dé dac trung
va cdu trac san chac, déo dai. Trong khi d6, khi

két hop glycerol 15% voi NaCl 3%, san phdm c6 vi
nhat, nguoc lai khi NaCl & mic 7%, vi man ro rét.
Khi nong do glycerol 10%, san phdm c6 vi nhat,
kém hai hoa vé vi man ngot ¢ cac muc NaCl.

Gia tri a,, khoang 0,65 + 0,80 c6 kha nang bao
quan tot, ttc ché hoat dong ctia vi sinh vat [14, 15].
Do do, két hop két qua tai bang 3 va 4, nghiém
thitc voi dung dich ngam 15% glycerol va 5% NaCl
c6 diém trung binh co trong luong cao nhat 19,2 +
0,45, san pham dat do 4am (31,9 + 0,94%), do ctng
11,5 + 0,90 kg, hiéu suat thu héi 19,2 + 0,41%, mau
sdc hap dan va a, thich hop nén duoc Iua chon la
diéu kién tot nhat dé tiép tuc cac thi nghiém tiép
theo.

3.3. Anh huéng ciia nhiet d¢ tim tom trong
qué trinh hdp dén chat heong tom kho thé chan
tring xé buém

Anh hudéng ctia nhiét d¢ tdm tom trong qua
trinh hap dén do 4m, a,, hiéu suat thu héi va do
ctmg cta san phdm tom kho thé chan tring xé
buém duoc thé hién trong bang 5.

Bang 5. Do 4m, a,, hiéu sut thu héi, cAm quan va d9 cimg ctia san phdm tom kho thé chan tring

xé buém theo nhiét do tim tom khéc nhau trong qué trinh hdp
Nhiéet do tam (°C) Do am %) a, Hiéu suat Do cimg
thu héi (%) (kg)
70+1 33,6 £0,55* 0,787+ 0,018 24,9 + 0,554* 13,5+ 0,641°
75+1 32,8+ 0,43 0,766 + 0,017% 21,9+0,931° 13,8 +0,611°
80+1 32,5 + 0,64 0,746 + 0,016™ 20,3 +£0,727¢ 15,8 + 0,300*
8+1 31,6 0,69 0,744 + 0,008 18,6 + 0,557¢ 16,4 + 0,845*
Giatrip 0,022 0,027 0,000 0,001

Ghi chu: Tuong tir bang 2. PTBCTL: Piém trung binh co trong lirong.

Bang 5 cho thay, su thay doi nhiét do tAm tom
trong qua trinh hiap anh huéng dang ké dén do
am, a,,, hiéu suat thu hoi, cAm quan va do ctmg cua
san phdm tom kho thé chan trang xé buém (p <
0,05). Khi nhiét ¢6 tam tom tang tir 70 £ 1°C 1én 85
+ 1°C, d0 4m, a, va hiéu suat thu hoi giam tuong
ung lan luot tir 33,6 + 0,55%; 0,787 + 0,018; 24,9 +
0,554% xuong 31,6 + 0,69%; 0,744 + 0,008; 18,6 +
0,557%, trong khi do cung cta san phdm ting tir
13,5 + 0,641 kg lén 16,4 + 0,845 kg. Nguyén nhan
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cua hién tuong nay la do nhiét do tam tom trong
qua trinh hép cang cao thi thoi gian hap cang kéo
dai (88 - 121 giay), lam luong nuéc gitr lai trong mo
thit tom giam, dan dén do 4m va a, giam. Qua
trinh mat nudc chu yéu la két qua cta su bién tinh
protein trong khi gia nhiét, lam gidm kha nang gi
nuoc trong cau truc co thit. Do d6, nhiét do tam
tom trong qua trinh hap cang cao dan dén khoi
luong hao hut 16n hon, lam gidm hiéu suat thu hoi
san phdm. Ngoai ra, theo Niamnuy va cs (2007)
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[16], qua trinh gia nhiét lam tang tinh dai va co rut
co, déng thoi kich thich su bién tinh va dong tu
protein, giam kha nang gitt nudc cia mo thit, lam
tang do cung san pham.

Anh huéng ctia nhiét do tam tom trong qua
trinh hap dén cadm quan va mau sic cia san phdm
tom kho thé chan tring xé buém duoc thé hién
trong bang 6.

Bang 6. CAm quan va mau sic ctia san phdm tom kho thé chan tring xé buém theo nhiét do tim tom

Nhiét d¢ tam (°C) L* a* b* DTBCTL
70+1 52,1+ 0,4° 19,7+ 0,7¢ 19,0 £ 0,65¢ 16,5+ 0,31¢
7H+1 53,0+ 0,8 21,6 +1,0° 21,7+£0,95 18,3+ 0,57
80+1 54,4 + 1,3 22,1+ 0,6™ 22,5+ 0,93 19,1 + 0,60
85+1 54,8 + 0,4 23,3+0,6" 24,5+ 0,78 17,6 +0,70°

Giatrip 0,010 0,002 0,000 0,003

Ghi chu: Tuong tir bang 2.

Béng 6 cho thay, su thay ddi nhiét d6 tAm tom
trong qué trinh hap c6 anh huong dang ké dén
cam quan va mau sac (L*, a*, b*) ctia san phdm
tom kho thé chan trang xé buém (p < 0,05). Theo
két qua trong bang 5, san pham c6 chat luong cam
quan cao nhat (19,1 + 0,60 diém) khi nhiét do tam
tom dat 80 + 1°C voi dac diém cau truc san chac,
déo dai, vi man ngot can do6i va mau sac hai hoa.
Khi nhiét @6 tam tom & (70 = 1°C va 75 + 1°C), san
phdm c6 két cau kém san chic, trong khi & nhiét
do 85 + 1°C, san pham trd nén cung hon do mat
nuoc. Két qua & bang 6 cho thay, gia tri L*, a* va
b* tang tuong tmg tir 52,1 + 0,4; 19,7 £ 0,7; 19,0 +
0,65 1én 54,8 + 0,4; 23,3 + 0,6; 24,5 + 0,78 khi nhiét
do tam tom tang tit 70 + 1°C lén 85 + 1°C. Diéu nay
duoc giai thich boi dac tinh cua carotenoids, cu thé
la astaxanthin - sdc t6 chinh trong cac loai giap
xac, chiém tir 86 - 98% téng luong carotenoids. Khi
O trang thai két hop voi protein, astaxanthin co6
mau xanh tim, nhung dwdi tac dong ctia nhiét do
trong qua trinh hap, sic t6 nay tach khoi protein va
bi oxy hoa thanh astaxin c6 mau dé gach [17]. Do
do, khi nhiét do tam tom cang cao, cuong dé6 mau
d6 cang 16m, dan dén gia tri a* tang. Bén canh do,

nhiét do tam tom trong qua trinh hép cang cao thi
thoi gian hap cang kéo dai, dan dén phan tng
Maillard gitta glycerol va protein cta thit tom xay
ra nhiéu dan dén gia tri b* tang [13].

Két hop két qua tai bang 5 va 6, nghiém thic
c6 nhiét do tam tom dat 80 + 1°C c6 diém trung
binh c6 khoi lwong cao nhat 9,1 + 0,60, san phdm
dat do 4m (32,5 + 0,64%), do ctmg 15,8 + 0,300 kg,
mau sac hap dan va gia tri a,, (0,746 + 0,016) thich
hop nén duoc lua chon 1a diéu kién tot nhat dé ti€p
tuc cac thi nghiém tiép theo.

3.4. Anh huéng ctia nhiet do sdy dén chét
luong san phdm tom kho thé chan tring xé buém

Qua trinh sdy dong vai tro quan trong trong
viéc bao quan san phdm bang cach loai b mot
luong 16n nuéc, dic biét 1a nudc tu do cod trong
thuc phdm. Nho do, do hoat dong ctia nudc duoc
giam xuong, giup kiém soat hoat dong ctia enzyme
va vi sinh vat - tic nhan chinh gay hu hong thuc
pham [18]. Tac dong cta nhiet do sdy dén cac chi
tiéu chat luong nhu do am, a,, hiéu suat thu hoi,
cam quan va d¢ ctrng san pham tom kho thé chan
trang xé buom duoc trinh bay trong bang 7.

Bang 7. Do 4m, a,, hiéu sudt thu héi, cdm quan va @9 cting ctia san phdm té6m kho thé chan tring xé
buém theo nhiét @ sdy khac nhau

Nhiét d6 sdy (°C) | Po dm (%) a, Hle}‘:;i“(f/;thu D‘ilf;“g DTBCTL
50 3314089 | 0775+0,007° | 221+1278 | 13.6+0,751° | 17,0+ 047°
60 32.8+0,89° | 0,744+ 0,009 | 214+0098%° | 159+0203 | 193+ 0,60°
70 30,9+0,16° | 0,753=0,009° | 21,0+0,554* | 17,6+0971° | 185+ 0,35"
80 29.8+043" | 0,720+0,008 | 195+0270° | 20.2+0473" | 17,6+ 0,72
Gia tri p 0,001 0,001 0,032 0,000 0,004

Ghi chu: Tuwong tir bang 2, PTBCTL: Piém trung binh co trong lirong.
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Béang 7 cho thdy, su thay déi nhiet do sdy anh
huéng dang ké dén cac chi tiéu chat luong nhu:
bo 4m, a,, hiéu suat thu hdi, cAm quan va do cing
ctia san pham tom kho thé chan trang xé buom (p
< 0,05). Khi nhiét do say tang tir 50°C lén 80°C, do
am, a,, va hiéu suat thu hoi giam tuong tmg tir 33,1
+ 0,89%; 0,775 + 0,007 va 22,1 + 1,278% xudng con
29,8 + 0,43%; 0,729 + 0,008 va 19,5 + 0,270%, tuy
nhién do6 ctng san pham tang tir 13,6 + 0,751 kg
lén 20,2 + 0,473 kg. Theo Nguyén Trong Céan va
D6 Minh Phung (1990) [18] khi nhiét do sdy tang,
toc do lam kho cing ting do sy khuéch tan 4m
dién ra nhanh hon, lam gidm d6 4m, a, va hiéu
suat thu hoi cta san phdm. Bén canh d6, khi nhiét
do sdy ting lam ting qua trinh mat 4m, dong thoi
kich thich sy bién tinh va dong tu protein, giam
kha nang gitt nuwéc ctia mo thit, lJam co rut co nén
g6p phan lam ting d¢ cing ctia san phdm. Tir bang
7 c6 thé thay, san phdm co6 chat luong cdm quan
cao nhat khi sidy & nhiet do 60°C (19,3 + 0,60
diém), voi cdu truc sian chac, déo dai va mau siac

dep. O 50°C, san phdm c6 cdu truc kém sin chéc,
trong khi ¢ nhiét do 70°C va 80°C, san pham tr&
nén cung hon.

Anh hudng cta nhiét do sdy dén mau sic ctia
san phdm tom kho thé chan tring xé buém duoc
thé hién trong bang 8.

Bang 8 cho thdy, nhiét do sdy c6 tac dong
dang ké dén mau sic cta san phdm tom kho thé
chan tring xé buém (p < 0,05). Khi nhiét do sdy
tang tir 50°C lén 80°C, cac gia tri L*, a* va b* déu
giam. Diéu nay co thé duoc giai thich do nhiét do
cao cung voi s c6 mat cia oxy trong khong khi cé
thé ddy nhanh qua trinh oxy hoa cac hop chat
carotenoids trong tom. Khi oxy hoa xay ra manh
hon, cac hop chat mau carotenoids bi bién ddi va
phan huay, lam giam gia tri a*, b* [17]. Bén canh
do, khi nhiét do sdy tang, toc do lam kho ciing
tang do su khuéch tan 4m dién ra nhanh hon, lam
giam do6 4m dan dén mau sic san phdm sam hon
nén gia tri L* giam [18].

Bang 8. Mau sic ctia san phdm tom kho thé chan tring xé buém theo nhiét d6 sdy khac nhau

Nhiét d¢ sdy (°C) L* a* b*
50 54,8 + 0,4° 23,2+ 0,9 23,8 +0,26"
60 54,1 + 0,5 224+ 0,9 22,1+0,93
70 53,3+0,7° 21,8+0,8" 21,7 + 0,65
80 50,1 +£0,9° 19,8+ 0,6 20,6 + 0,38°
Giatrip 0,000 0,004 0,001

Ghi chu: Tuong tir bang 2.

Bang 7 va 8 cho thay, nghiém thitc c6 nhiét do
say 60°C dat chat lwong cdm quan t6t nhat (19,3 +
0,60 diém). O nhiéet do sdy nay san phdm c6 do 4m
(32,8 + 0,89%), hiéu suat thu hdi 21,4 + 0,988%, do
ctmg 15,9 + 0,203 kg, c6 mau sic dep va a,, (0,744
+ 0,009) thich hop nén duoc chon dé thuc hién cac
thi nghiém tiép theo.

3.5. Anh hudng ciia thoi gian bdo quan lanh
dén chét luong tom kho thé chan tring xé buém

Anh huéng ctia thoi gian bao quan lanh dén do
am, a,, cam quan va do cung ctia san phim tom
kho thé chan trang xé buém duoc trinh bay trong
bang 9.

Béang 9. o 4m, a,, cAm quan va d6 ctmg ctia sdn phdm t6m kho thé chan tring xé buém

theo thoi gian bao quan lanh
Thoi gian (tuan) Do am (%) a, bo cung (kg) DTBCTL
0 32,3 £ 0,68¢ 0,744 + 0,009¢ 15,2 +£ 0,312 19,1 +£0,70°
1 33,1 +0,68° 0,759 + 0,003" 14,9 + 0,203 18,8 + 0,51°
2 33,9 + 1,63 0,767 + 0,005" 14,2 +£0,737% 18,2 + 0,44%
3 35,4 + 1,01 0,782 + 0,007* 13,1 +0,613" 17,6 +0,72°
4 35,9+ 0,87 0,791 + 0,006 12,5 + 0,889° 17,3 + 0,44°
Giatrip 0,008 0,000 0,001 0,015

Ghi chu: Tuong tir bang 2. PTBCTL: Piém trung binh co trong lirong.
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Bang 9 cho thay, thoi gian bdo quéan lanh cé
anh huong dang ké dén chat luong san phdm (p <
0,05). Khi thoi gian bao quan kéo dai tir tuan 0 dén
tuan 4, do 4m va a, cta san phidm c6 xu huéng
tang tuong ung tir 32,3 + 0,68% va 0,744 + 0,009 1én
35,9 + 0,87% va 0,791 + 0,006, tuy nhién d6 cing
ctia san phdm lai giam tir 15,2 + 0,312 kg xuéng
con 12,5 + 0,889 kg. Nguyén nhan cta hién tuwong
nay c6 thé 1a do san phdm hut 4m trong qua trinh
bao quan, lam tang do 4m va a,, khi san phdm hut
am lam cdu tric mém mai hon nén do ctmg giam.
Mttc do hat am phu thuoc vao phuong thitc dong
g6i, d0 4m moi truong xung quanh va tinh chat

ctia san phdm [18]. Két qua danh gi4 cdm quan
cho thdy san phdm c6 diém s6 cao nhat ngay sau
khi say (tuan 0) voi 19,1 + 0,70 diém. Tuy nhién,
khi thoi gian bdo quan ting dén tuan 4 thi cam
quan gidm con 17,3 = 0,44 diém, co6 thé do su gia
tang d6 4m dan dén giam do cing, lam cho ciu
truc san pham tré nén kém sin chac, mau sic san
phim sam hon, mat mui vi dic trung cta san
phiam nén diém cam quan giam dan.

Anh huéng ctia thoi gian bdo quan lanh dén
mau sic va téng s6 vi khudm hiéu khi cia san
phiam tom kho thé chan trang xé buém duoc trinh
bay & bang 10.

Béang 10. Mau sic va téng sd vi khu4n hiéu khi ctia san phdm tom khé thé chan tring
x€& buém theo thoi gian bado quan lanh

Thoi gian (tuan) L* a* b* S;gﬁiﬁ? z,é;{gu/zl)
0 53,8 +0,7* 22,0+ 0,5 21,9 +£0,28° 7,9x 10?
1 53,2 +0,3* 21,9+ 0,8 21,6 + 0,21 1,3 x 10°
2 52,9 +0,8° 21,6 + 0,5 21,4+0,57® 2,5x 10°
3 51,2+ 0,8 20,7 + 0,4> 20,8 + 0,44 49x10°
4 50,1+ 0,6° 20,3 +£0,2° 20,4 £ 0,55° 5,7x10°
Giatrip 0,001 0,008 0,012

Ghi chu: Tuwong tir bang 2. PTBCTL: Piém trung binh co trong lirong.

Bang 10 cho thay, thoi gian bdo quan lanh anh
huéng dang ké dén mau sac (L*, a*, b*) ciing nhu
téng s6 vi khuén hiéu khi trong san phdm tom kho
thé chan trang xé buém (p < 0,05). Gia tri L*, a* va
b* giam tuong tng tir 53,8 + 0,7; 22,0 + 0,5 va 21,9
+ 0,28 xudng con 50,1 + 0,6; 20,3 + 0,2 va 20,4 +
0,55 khi thoi gian bdo quan ting tir tuan 0 dén tuan
4. Sy suy giam nay c6 thé do qua trinh oxy hoéa
carotenoids, vi cac liéen két doi trong phan tt ctia
hop chat nay rat nhay cam voi anh sang va nhiét
d6. Khi c6 su hién dién cta ion kim loai, 0 4m va
oxy khong khi, phan tmg oxy hoa dién ra manh
me, tao ra H,0, - mot hop chat c6 kha niang lam
mat mau carotenoids, dan dén giam gia tri a*, b*
ctia san phdm [17]. Gia tri L* gidam dan theo thoi
gian bao quan do phan tng Maillard van co6 thé
xay ra ¢ diéu kién nhiet do thap voi toc do rat
cham, dan dén tao ra cac hop chat c6 mau nau
hodc vang sam, lam san phdm ddéi mau theo thoi
gian. Bén canh do, chat béo c6 thé bi oxy hoa, sinh
ra cac hop chat gay déi mau (vang nau) hoic co

thé xay ra hién tuong bi bién tinh hodc oxy hoéa
mau ctia ctia 16p bot theo thoi gian nén mau sic
dam hon [13].

Bén canh d9, téng so6 vi khudn hiéu khi trong
san phdm tang nhe tir 7,9 x 102 CFU/g lén 5,7 x
103 CFU/g khi thoi gian bdo quan ting tir tuan 0
dén tuan 4. Nguyén nhan co6 thé do san phdm hép
thu mot lugng 4m nhd trong qua trinh bdo quan,
tao diéu kién thuan loi cho vi sinh vat phat trién
[18]. Ngoai ra, thoi gian bao quan cang lau, vi
khudn hiéu khi c6 thé dan thich nghi véi diéu kién
moi trueong va tiép tuc phat trién, dan dén so luong
vi khuén gia tang theo thoi gian [19]. Téng so vi
khudn hiéu khi 1a 5,7 x 103 CFU/g & tuan thu 4,
thap hon gia tri toi da cho phép (6 x 10* CFU/g)
theo TCVN 6175-1:2017 [20] vé thuy san kho tdm
gia vi an lién. Két qua phan tich cho thay, san
phiam duoc déng go6i bang bao bi PA van giit duoc
chat luong 6n dinh trong suét 4 tudn bao quan &
nhiét d6 lanh (0 - 4°C).
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Thanh phan hoéa hoc ctia san phdm tom kho
thé chan trang xé buém, bao gdbm d¢ 4m, protein,
lipid va khoang, dugc trinh bay trong bang 11.

Béang 11. Thanh phan héa hoc co ban ctia san
phdm t6m kho thé chan tring xé buém

Thanh phan (%) Gia tri
Do 4m 32,8+0,89
Protein 48,7+ 1,15

Lipip 2,16 + 0,68
Khoang 1,12+ 0,53
a, 0,744 + 0,009

Ghi chu: SO liéu thong ké duroc mo ta duoi
dang trung binh + do léch chuan.

Bang 11 cho thdy, san phdm co6 kha ning bao
quan tot voi a, = 0,744 + 0,009. Ngoai ra, 60 4m cta
san phdm dat 32,8 + 0,89% cho san phdm sin chac,
dai va van gitt duoc do0 mém mai ctia tom. Bén
canh do, san phdm tom kho thé chan trang xé
buém c6 ham luong dinh dudng cao, dic biét la
ham luong protein dat 48,7 £ 1,15%. Trong khi do,
ham luong lipid va khoang & muc thap, 1an luot 1a
2,16 £0,68% va 1,12 + 0,53%.

4. KET LUAN

Qua qua trinh nghién ctru tng dung ky thuat
rao can trong ché bién tom kho thé chan trang xé
buém gbém cac budc chinh nhu sau: Ngam thdm
thau tom vo6i nong do glycerol 1a 15% va NaCl 5%,
nhiét do tAm tom trong qua trinh hap la 80 + 1°C,
nhiét do say tom 1a 60°C. San ph4m van dam bao
an toan vi sinh va 6n dinh chat luong cam quan sau
thoi gian bdo quan 4 tuan trong bao bi PA & nhiét
do lanh (0 - 4°C). Pay la co s& khoa hoc dé timg
buéc tng dung vao thuc tién tai doanh nghiép,
nhim da dang hoéa san phdm tom thé chan trang
trong san xuat, bado quan, ché bién va thuong mai
hoa san phdm ché bién tir d6i tuong nay.
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STUDY ON HURDLE TECHNIC IN PROCESSING DRIED BUTTERFLY SHRIMP
(Litopenaeus vannamel)

Truong Thi Mong Thu!, Le Thi Minh Thuy?, Tran Thanh Truc?

! College of Aquaculture and Fisheries, Can Tho University

? [nstitute of Food and Biotechnology, Can Tho University
Abstract

The study on applying hurdle technology in processing butterfly-cut dried whiteleg shrimp
focuses on combining heat treatment with glycerol and NaCl supplementation to reduce the
product’s water activity (a,,). Four experiments were conducted: (i) the effect of glycerol and
NaCl ratios, (ii) the shrimp core temperature during steaming, (iii) drying temperature, (iv) cold
storage time on the product quality. The results showed that the suitable soaking solution was
15% glycerol and 5% NaCl, with a shrimp core temperature of 80 + 1°C, followed by drying at
60°C. Uunder these conditions, the final product had good sensory (19.3+ 0.60 points), a
moisture content of 32.8 + 0.89%, an a,, of 0.744 + 0.009, a hardness of 15.9 £ 0.203 kg, yield of
21.4 £+ 0.988% and beautiful color. The product remained microbiologically safe and sensory
quality during four weeks of refrigerated storage (0-4°C) in PA packaging.

Keywords: Drying, hurdle technology, NaCl and glycerol, water activity, white leg shrimp.
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NGHIEN CUU CONG NGHE SAN XUAT CANXI XITRAT
CO DO TINH KHIET CAO TU VO TRUNG GIA CAM

Nguyén Hai Van!, Phyo Ei Ei Kyaw’, Nguyén Thi Phirong Thao, Phan Thanh Tam® *
! Truong Hoa va Khoa hoc Sir song, Pai hoc Bach khoa Ha Noi
" Email- tam.phanthanh @hust.edu.vn

TOM TAT

Canxi 1a nguon khoang chat quan trong ctia co thé, trong d6 canxi xitrat 1a mot loai canxi dé duoc
co thé hap thu. Viéc tim ki€m cac nguon canxi te nhién, vi du nhw tir vo tring, duoc xem la mot
huong phat trién bén vimng. Nghién cttu nay dugc thuc hién nham muc dich x4c dinh cac thong
sO ctia qua trinh san xuat canxi xitrat co do tinh khiét cao tir vo trimg gia cam. Nghién ctru da tién
hanh khao sat cac thong sé cta hai qua trinh san xut canxi xitrat tir vé tring: (+) Phuong phap
truc ti€p: Cho axit citric phan tmg voi CaCO, tach chiét tir vo trimg; (+) Phuong phap gian tiép:
Cho axit axetic phan tng voi CaCO; dé thu muéi canxi axetat, sau d6 cho mudi nay phan tng voi
axit citric dé tao canxi xitrat. Voi phuong phép truc tiép, bot vo trimg duoc hoa tan trong dung
dich axit citric voi ty 1é vd tring/dung dich axit citric: 1/25; nong d¢ axit citric 8,4% (21 g); nhiét
d6 phan tmg 40°C va thoi gian phan tng 4 gio, sdy ché pham: 70°C/5 gio. Ché phadm canxi xitrat
thu duoc tir phuwong phap gian tiép dat do tinh khiét 93,12% + 1,68, hieu suat thu hoi 71,78% + 1,29.
Voi phuong phép gian tiép, bot vo tring duoc chiét trong dung dich axit axetic 12% véi ty 1é 1: 15
(w/v), & 30°C va thoi gian phan tng 1a 3 gio. Dich nay ti€p tuc dem phan tng voi axit citric du
9,4% so voi ly thuyét, & 60°C, 4 gid. Muéi canxi thu duoc dem say & 80°C trong 5 gio. Ché pham
canxi xitrat tit vo trimg gia cam theo quy trinh trén thu duoc ché phdm co6 do tinh khiét cao dat >
98% va hiéu suat thu héi 1a 82,62%, dap tmg mot s cac chi tieu theo QCVN 4-9:2010/BYT, cao
hon so voi phuong phap gian tiép. Nghién cttu chirng minh tiém néang ctia viéc khai thac phé lieu
vo trimg trong viéc san xut canxi hiru co nham gidm thiéu 6 nhiém méi truong ciing nhu cung
cap nhu cau canxi cho con nguoi.

Tt khoa: Canxi xitrat, vo trimg, do tinh khiét, canxi axetat.

can doi hoéi su bd sung canxi tir cac nguon thuc
phdm chttc nang hodc duoc phdm khac. Canxi hitu
co duoc nhiéu chuyén gia y té khuyen dung vi
ching c6 @6 sinh kha dung cao, giup ting kha
nang hap thu cta co thé. Ngoai ra, canxi hitru co dé
dao thai ra ngoai néu bi du thira, it ling can nén
gidam nguy co so6i than, cac bénh vé tim mach.
Trong so cac hop chat canxi dugc stt dung, canxi
xitrat (Ca;(C;H;0,),) duoc danh gia cao nho kha

1. DAT VAN DE

Canxi la mot nguyen t6 thiét yéu, dong vai tro
quan trong trong kha nang hinh thanh va phat
trién clia xwong va rang ciing nhu cac chic nang
binh thuong khac cia co thé. Nhu cau canxi hang
ngay la rat 16n, dic biét & tré em, phu nit mang thai
va nguoi cao tudi [1]. Hién nay, viéc bé sung canxi
ttr cac nguodn thue pham nhu sita va cac san phdm
stta, rau cai... 1a mot cach phu hop dé dap ung nhu

cau canxi. Tuy vay, moi nguoi thuong khong tiéu
thu dua canxi tir cac ngudn thuc phdm theo huéng
dan lam sang. Hon ntta, & nhitng khu vuc nhu
chau A, noi c6 s6 luong ngudi mic ching khong
dung nap lactose 1on, diéu quan trong la phai tim
ra cac nguon canxi moi co thé giap dap ung nhu
cau canxi trong ché do an uong [2]. Chinh vi vay,
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nang hap thu tot va it gay tac dung phu [3].

Viéc tim ki€ém cac ngudn nguyén liéu tai tao va
c6 chi phi thdp dé san xuat canxi xitrat 1a mot
huoéng di day tiém nang. Vo tring ga, mot phu
phdm nong nghiép phé bién, chtta ham luong
canxi cacbonat (CaCO,) rat cao va da duoc chiung
minh c6 kha nang duoc st dung dé san xuat cac
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hop chat canxi khac nhau. Hang tin vo tring bi
vt bé méi ngay, nam trong bai rac thai tao ra khi
meé-tan - mot loai khi nha kinh manh giy ra hién
tuong nong lén toan cau [4]. Do d6, tan dung vd
tring khong chi giup giam thiéu luong chat thai ra
moi truong, ma con tao ra mot san pham co gia tri
kinh té va tmg dung cao.

Quy trinh s&n xuat canxi xitrat tir vo trimg van
con gap nhiéu thach thic, dic biét 1a trong viéc toi
uu hoa cac diéu kién phan tng dé dat duoc do tinh
khiét cao va hiéu suat thu hoi t6t. Cac nghién ctru
truoc day da khao sat anh hudng cta nhiéu yéu to
dén qua trinh nay, bao gdom loai axit stt dung, nong
do axit, nhiét do, thoi gian phan tng va cac
phuong phap tach. Hién c6 hai phuong phap san
xuat canxi xitrat tir vo trimg phd bién nhat dang
duogc tién hanh: (+) Phuong phép truc tiép: Cho
axit citric phan ung véi CaCO,; (+) Phuong phap
gian ti€p: Cho axit axetic phan tmg voi CaCO, dé
thu muéi canxi axetat, sau d6 cho mudi nay phan
ung voi axit manh hon 1a axit citric dé tao canxi
xitrat. Li va cs (2012) da nung vo trimg & nhiét do
cao dé CaCO; phan hay hoan toan thanh CaO, sau
d6 thém axit citric dé phan tng tao canxi xitrat.
Két qua cho thay, trong cac diéu kién phan tng toi
uu: Liéu luong nudc 50 mL, ndong do axit citric 1a 1
mol/L, luong axit citric 35 mL, nhiét 6 phan tng
70°C, do tinh khiét canxi xitrat dat duoc 1a 87,84% +
0,51% [5]. Lin va cs (2023) nghién ctru ché do chiét
tach canxi xitrat tir vo hau [6], bot vo hau dugc hoa
tan trong axit axetic 1M, thé tich ctia dung dich
nay gap 40 lan thé tich ctia bot vo va bot dugc dun
nong dén 90°C. Sau dg, bot vo duoc loc. Axit citric
duoc thém vao dung dich canxi axetat da hoa tan
va dé lang trong 12 gio. Canxi xitrat két taa duoc
loc, rtra hai 1an bang nuéc khtt ion, say & 50°C. Tai
ché do nay, canxi cacbonat dugc chuyén ddi thanh
canxi xitrat voi do tinh khiét twong duong khoang
98% [6].

Tuy nhién, mot s6 yéu to6 van chua duoc
nghién ctru mot cach day da, dac biét 1a sy anh
huéng cta thé tich dung moi, ham luwong axit
citric, thoi gian phan tng, nhiét do sy ché pham...
Muc tiéu ctia nghién ctru nay la xac dinh thong so

cong nghé san xuat canxi xitrat tit vé tring bang
phuong phap gian ti€p va truc tiép bao gém ty lé
vo tring/dung dich axit, néng do axit st dung,
nhiét do va thoi gian phan tmg, nhiét do say ché
pham. Cac két qua thu duoc sé dua ra duoc quy
trinh xt ly vo trimg dé thu duoc canxi xitrat c6 do
tinh khiét cao, gop phan nang cao gia tri gia ting
ctia nguon phu phdm nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién cttu

Vo trimg ga sau ap né duoc thu gom tir Trung
tam Nghién ctru Gia cam Thuy Phuong (Ha Noi) -
Vién Chan nuoi - Bo Nong nghiép va Moi truong.
V6 tring dugc thu gom theo ngay, chuwa qua qua
trinh xtt ly, gan nhu con nguyén ven, do 4m < 3%.

2.2. B tri thi nghiém

2.2.1 Chuan bi bot CaCO, tinh khiét tich chiét
tirvo trimg

Vo tring ga 4p nd sau khi thu thap tu trai
giong duoc van chuyén dén phong thi nghiém tai
Khoa Ky thuat Thuc phdm, Truong Hoa va Khoa
hoc Su song, Pai hoc Bach khoa Ha Noi. Vo trimg
duoc rira voi nuoc theo ty 1é vo tring/nuoc 1a 3: 1
& nhiét do phong dé loai bé can ban vat ly bam &
bé mat vo trimg. Vo trimg sau do duoc dem di tiét
trung ¢ 121°C trong 60 phut dé diét khuan. Vo
tring vo trung dugc tach mang theo céac thong so
da dé cap trong nghién ctru [7]. Sau do6, chung
duoc nghién nho va ray qua luoi 250 mesh dé thu
duoc bot CaCO, c6 do tinh khiét cao tir vo trimg.
Bot CaCO; da chuan bi sau d6 duoc st dung 1am
nguyeén lieu dau vao dé tong hop canxi xitrat.

222 Quy trinh sdn xudt canxi xitrat bang
phuong phap truc tiép

Co s0 ly thuyét cia phan tng:

Cho ttr tir 10 g bot vo tring vao dung dich axit
citric (18- 27 g), & ty 1é ran: Long khac nhau (1: 15
- 1: 25), nhiét do (40 - 60°C) va khoang thoi gian (4
- 6 gi0), khudy nhe. Sau phan tmg, dung dich chita
canxi xitrat sé dugc ly tam & toc do 3.500
vong/phut trong 10 phut, rira, sdy kho (60 - 80°C)
va nghién thanh bot min [8].

CaCO; o+ CHgO; (o — CaCH;0; (o + CO, T+ H,0
Axit citric  Canxi xitrat
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Céc yéu to khao sat bao gdm:

- Ty 1é vo tring/dung dich axit: 1/15, 1/20 va
1/25.

- Nong @0 axit citric: 18 g, 21 g, 24 g, 27 g.

- Nhiét d6 phan tng: 40, 50 va 60°C.

- Thoi gian phan tng: 4, 5 va 6 gio.

- Nhiét d¢ say ché pham: 60, 70, 80°C.

223 Quy trinh sian xuat canxi xitrat bang
phuong phap gidn tiép

Co so ly thuyét ctia phan tng: Lay 10 g bot vo
tring, b6 sung tur tir dung dich axit acetic, phan
ung trong bé 6n nhiét, co khudy. Dung dich thu

duoc sau khi phan tmg két thuc duoc dem di ly
tam & diéu kién 3.500 vong/phut trong 15 phuit.
Sau ly tam, thu 14y phan dich trong loc qua gidy loc
20 - 25 pm va gidy loc Whatman No. 1 (duong kinh
11 pm). Dich trong sau loc dem phan tng voi axit
citric, nhiét do phan tng duoc kiém soat trong bé
6n nhiét, c6 khudy. Két thac phan tmg thu duoc
mudi két tinh va phan dung dich axit acetic. Hon
hop dem ly tam 10 phut, 3.500 vong/phut thu
canxi xitrat duéi day. Rira muoi nhiéu lan loai bo
axit du, co dac rdéi dem say kho thu duoc ché phidm
canxi xitrat [9].

CaCO,  + 2 CH,COOH ,, — Ca(CH,COO0) 1, + CO, T+ H,0

Axit axetic

Canxi axetat

Ca(CH,CO0) 4y + CeHyO; oy — CaCeH,0; (o + 2 CH,COOH

Axit citric

+ Noi dung khao sat qua trinh san xuat canxi
axetat:

- Nong do acetic: 8%; 9%; 10%; 11%; 12%; 13%;
14%.

- Nhiét @6 phan tng: 30°C; 40°C; 50°C.

-Tilé vo tring va dung dich axit: 1: 9; 1: 12; 1:
15; 1: 18.

- Thoi gian phan tng: 1,5 gio; 2 gio; 2,5 gio; 3
gio; 3,5 gio.

Canxi axetat

+ Noi dung khao sat qua trinh san xuat canxi
xitrat:

- Thong s6 phan tng:

+ Nhiét do6 phan tng: 40°C, 50°C, 60°C, 70°C

+ Thoi gian phan tng: 2 gio, 3 gio, 4 gio, 5 gio
+ Lwong axit citric: 14 g, 15 g, 16 g, 17 g

(twong tmg voi luong axit du so voi ly thuyét 1a 0;
7,14; 14,30; 21,43%).

-Thu hoi canxi xitrat

+S6 lan ly tam - rira: 1, 2, 3, 4 lan.

+ Nhiét do say ché pham: 60°C, 70°C, 80°C.

Danh gia hiéu qua qua trinh phan tng va thu
hoi canxi xitrat thong qua cac chi tieu: Ham lwong
ion canxi, d¢ tinh khiét ché phdm, hiéu suat thu hoi.
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Canxi xitrat
2.3. Phuong phap phan tich
2.3.1. Phuong phap xdc dinh do 4am
Do 4m ctia nguyén liéu va ché pham thu nhan
duoc duoc xac dinh theo TCVN 10788:2015 [10].
2.3.2. Phuong phap xdc dinh ham Iluong ion

canxi

Ham luong canxi trong mau ché phdm duoc
x4c dinh bang phuong phap chuian do EDTA theo
TCVN 6198:1996 [11].

233 Xdc dinh hiéu sudt thu hoi va do tinh
khiét ctia cdc ché pham canxi xitrat

- Do tinh khiét ctia ché pham canxi xitrat duoc
tinh theo cong thuc:

C{ anxixiirat

m

Do tinh khiét g pyi vivras = » 100 9%

Trong do6: C..yi i 12 KhOi lwong canxi xitrat
thuc té c6 trong ché phdm (g); m 1a khoi luong
chat kho ché phidm canxi xitrat (g)

- Hieu suat thu hoi cta ché phidm canxi xitrat
duoc tinh theo cong thuc:

m
H=

x Do tinh khiet_, x 100%
My
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Trong d6: m la khoi lwong mudi canxi xitrat
thu duoc (g); m, 1a khoi luong mudi canxi xitrat
tinh theo phuong trinh phan tng ly thuyét (g)

2.3.4. Phuong phdp dinh gii chat lrong ché
pham canxi xitrat

Chat luong ché phdm canxi xitrat duoc danh
gia theo QCVN 4-9:2010/BYT [12] bao gém cac
tieu chi: Cam quan (b6t min mau tring, khong
mui), do tan (rat it tan trong nudc, khong tan trong
ethanol), d0 am (khong thap hon 10,0% va khong
duoc qua 14,0%), ham luong Ca;(C;H;0,), khong
thap hon 97,5% tinh theo ché pham da lam kho.

2.3.5. Xur Ii 56 liéu

Tat ca cac thi nghiém duoc lap lai ba 1an d@é lay
gi4 tri trung binh. Cac s6 liéu duoc xit ly bang
phan mém SPSS18, phan tich phuong sai
(ANOVA) va kiém dinh Tuckey, mitc y nghia p =
0,05 duoc sir dung dé so sanh gia tri trung binh su
khac biét.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thong s6 cong nghé qua trinh san xuat
canxi xitrat bing phwong phap truc tié€p

Nghién ctu da tién hanh khao sat ty le vo
tring/dung dich, nong d6 axit citric, nhiét do va
thoi gian ctia phan tng chiét tach canxi xitrat bang
phuong phap truc tiép. Cac két qua duoc thé hién
¢ hinh 1. Khi ty 1é v6 tring/dung dich tang tir 1/15
dén 1/25 thi do tinh khiét tang tir 70,41 + 0,58%
dén 79,0 + 1,55%. Doi voi day néng do axit citric
khéo sat (18 - 27 g), do tinh khiét cao nhat (79,0%)
dat duoc khi xit Iy & ndng do axit 1a 21 g. Véi nhiét
do phan tng, do tinh khiét dat gia tri cao nhat
(92,93%) & nhiét do thap (40°C), sau d6 giam dan
khi nhiét do tang lén, dat muirc thap nhat (75,44%) &
60°C. Hinh 1 cting cho thay do tinh khiét giam khi
thoi gian phan ung ting lén. D¢ tinh khiét cao nhat
(92,93%) dat duoc sau 4 gio phan tng, sau d6 giam
xuong 88,11% & 5 gitr va 84,32% & 6 gio.
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Hinh 1. Anh hudng ciia cac thong s cong nghé dén phén tng chiét tach canxi xitrat bing phuong phép
tryc tiép. (A) ty 1é vo trimg/dung dich, (B) néng d9 axit citric, (C) nhiét o va (D) thoi gian

Su gia ting d¢ tinh khiét khi ting thé tich
phan tng co6 thé do luong nudc cat lon hon giup
tang cuong hiéu qua phan tng, déng thoi cing
giup cho viéc rita két tia duoc dé dang hon, loai bo
cac axit du va cac tap chat tan trong nudc [9]. Ham
luong axit citric trong phan tmg du c6 thé lam
giam pH moi trudng, gay anh huéong dén qua trinh
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két thia canxi xitrat, hodc ttc ché qua trinh két hop
canxi voi ion xitrat. Nhiét do phan tng 1a yéu to
dong hoc quan trong, anh hudng dén nhiéu khia
canh cta phan tmg hoa hoc, bao gém toc do phan
tmg, can bang héa hoc va su tuong tac gita cac
chat phan tng [13]. Trong cac nghién ctu trudc
day vé san xuat canxi xitrat tit vo tring, pham vi
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nhiét d6 phan tng t6i wu thuong duoc bao cao
trong khoang 50 - 80°C, cao hon so véi nghién ctiu
nay [13]. O nhiét do thdp hon, qua trinh két tinh
canxi xitrat co thé dién ra tir tir hon, cho phép cac
tap chat c6 thoi gian hoa tan vao dung dich va dé
dang loai bo trong qua trinh tach chiét va lam
sach. Nguoc lai, nhiét &0 qua cao (trén 80°C) co
thé lam tang cac phan tng phu, gay phan huy
canxi xitrat va 1am giam d¢ tinh khiét cta san
pham. Viéc kéo dai thoi gian phan tng khong chi
lam ting chi phi san xuat ma con cé thé gay kho
khan trong viéc kiém soat qua trinh.

Nhu vay, qua trinh san xuit canxi xitrat bang
phuong phap truc tiép duoc tién hanh vai ty 1e vo
trung/dung dich 1a 1/25, dung dich axit citric co
nong do 8,4%, 40°C, thoi gian phan tng 4 gio, do
tinh khiét san pham cao nhat dat 92,93 + 0,86%. Do
tinh khiét ctia ché pham thu duoc & nghién ctru
nay cao hon vo6i nghién ctu trudc cta Li va cs
(2012) nhung thong s6 phan tng c6 su khac biét
doi chat, da nung vo trimg & nhiét do cao dé
CaCO; phan hay hoan toan thanh CaO, sau do
thém axit citric dé phan tng tao canxi xitrat. Két
qua cho thay, trong cac diéu kién phan tng t6i wu:
liéu luong nudc 50 mL, nong do axit citric 1a 1
mol/L, luong axit citric 35 mL, nhiét 6 phan tng
70°C, san luong canxi xitrat la 84,36% + 0,48% va do
tinh khiét 87,84% + 0,51% [5]. Nhu vay, v6i phuong
phép truc tiép tuy quy trinh khong phttc tap nhung
do tinh khiét chua dap tng duoc yéu cau QCVN 4-
9:2010/BYT [12]. Piéu nay co thé duoc ly giai do
canxi xitrat tao thanh ¢ dang két ta khong tan sé
phan nao tac dong lam giam su hoa tan ctia bot vo
tring lam giam hiéu suat thu héi va do tinh khiét,
vi vay, can giai phap cong nghé méi véi quy trinh
san xuat canxi xitrat bang phuong phap gian tiép
nhidm khac phuc han ché ctia phuong phap truc
tiép.

3.2. Thong s6 cong nghé qua trinh san xuit
canxi xitrat bang phuong phap gian tiép

Trong nghién cttu nay, canxi xitrat duwoc san
xuat bang cach st dung axit acetic dé phan tng
trudc voi canxi cachonat trong vo tring tao canxi
axetat sau d6 st dung axit citric phan tng véi
canxi acetat dé tao ra canxi xitrat. Cho tir ttr 10 g
bot vo trimg phan tng véi dung dich axit axetic
trong bé 6n nhiét. Khi bat dau phan tng co6 hién
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tuong sui bot khi (CO,), khi thoat ra cham do stic
cang bé mit cta dung dich vi vay can hoé tro caa
canh khudy trong qua trinh phéan tmg. Sau khi két
thuc phan tmg, thu dich, ly tam ldy phan dich
trong, co diac & 100°C dén khi hinh thanh muéi
canxi axetat va sy muoi.

3.2.1 Thong so cong nghé qud trinh sian xuat
canxi axetat

Két qua vé viec khao sat cac thong s6 cong
nghé duoc gioi thieu ¢ hinh 2. Két qua hinh 2A
cho thay, tai nong d¢ axit 12% thu duoc ché phdm
c6 do tinh khiét cao nhat 97,89%. Trong 3 nhiét do
khao sat (30, 40, 50°C) thi phan ung & 30°C thu
duoc muoi cé do tinh khiét cao nhat (97,89%). Tai
nhiét do 40°C va 50°C, do tinh khiét ctia ché phdm
canxi axetat déu thap hon so véi nhiét do 30°C, co6
thé do ¢ axit axetic c6 hién tuong bay hoi nhe &
nhiét do cao (Hinh 2B). Nghién ctru tién hanh thay
déi ti le bot vo trimg va dung dich axit axetic lan
luot 1a 1/9; 1/12; 1/15; 1/18. Do tinh khiét ting
nhanh khi ty & bot v trimg va dung dich axit
axetic tang va dat cao nhat tai 1/15 (97,89%), sau
d6 giam dan. Ty 1é ran-long qua thap sé dan dén
phan tng khong hoan toan gitra vo trimg va axit
axetic (Hinh 2C). Két qua khao sat thoi gian phan
tmg cho thay, thoi gian tang thi d¢ tinh khiét mudi
tang, trong thoi gian 3 gio dat do tinh khiét cao
nhat (Hinh 2D). Nhu vay, thong s6 cia qua trinh
san xuat canxi axetat bao gdm néng do axit 12%,
nhiét d6 phan tng 30°C; ti 1é bot vo trimg va dung
dich axit axetic 1a 1/15; thoi gian phan tung 3 gio.

Két qua nay phu hop véi két qua ctia cac
nghién ctu trudce [9, 13]. Yao va cs (2022) bao cao
rang nong do axit cho hiéu suat thu hoi cao nhat la
gap 1,59 lan so véi ly thuyét, twong duong 12%
[13]. Xi va Mei-Hu (2010) t6i uu hoa qua trinh
chuyén déi canxi cacbonat trong vé tring thanh
canxi xitrat. Cac diéu kién nay bao gom tang 30%
hon hop vé trung, ty 1é ran-long 1a 1: 19,8, phan
ung cuia bot vo trimg voi axit axetic & 25,4°C trong
3,5 gi0, sau do 1a phan tng tiép theo cta canxi
axetic voi axit citric & 50°C trong 3 gio. Nong do
axit citric gidm 25,4% so voi diéu kién tiéu chuén.
Tai diéu kién nay, canxi xitrat dat hiéu suat 86,2%.
Sau khi tinh ché, nang suat dat 85,4% va muc do
tinh khiét 16n hon 99% [9].
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3.2.2. Thong so cong nghé qud trinh sian xuat
canxi xitrat tir canxi axetat

Khi cho axit citric dang tinh thé ngam nudc
vao dung dich canxi acetat, axit citric tan hoan
toan va dan dan c6 hién twong két tinh muéi trang
lam duc dung dich, do mudi sé bi lang nén can ho
tro ctia canh khudy dé hiéu suat tang lén. Diéu nay

kha phu hop véi két qua san xuat canxi xitrat c6 ho
tro siéu am voi cac thong s6 téi wu nhu siéu am
trong 22 phut, phan tng 37 phat ¢ nhiét d6 61,2°C
voi ty 1é ran: 10ng 1: 30, phan tram khéi luong ctia
axit citric 1a 1: 1,6. Trong diéu kién nay, hiéu suat
caxi xitrat tir vo tring co thé dat 79,29% + 1,67%
[11].
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gian tiép (A) nhiét do, (B) thoi gian, (C) luong axit citric

Tai nhiét do phan ung thap (40°C va 50°C), do
tinh khiét ctia ché phdm canxi xitrat thap hon so
voi 60°C do phan tng két tinh xitrat & nhiét do
thap dién ra cham, chua hoan toan chuyén hoa hét
canxi vao dang xitrat va kich thuoc tinh thé chua
hoan thién nén khi ly tAm r&ta kho loai sach tap
chat va axit du. O nhiét do cao hon (70°C), d¢ tinh
khiét ctia ché phdm gidm di (Hinh 3A). Nguyén
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nhan c6 thé do su xuat hién cac tap chat hinh
thanh & nhiét do cao bi tinh thé muéi gitt lai, hién
tuong bay hoi nudc dién ra nhanh. Két qua cho
thay, do tinh khiét ctia ché phidm canxi xitrat tai
nhiét do phan tmg 60°C 1a cao nhat 94,89%. Thém
vao d6, khao sat thoi gian phan tng cho thay do
tinh khiét sau 2 va 3 gio phan tng thap hon so véi
4 gi® do phan tng van chua két thuc, do tinh khiét
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ciing thap do tinh thé chua hoan thién (Hinh 3B).
Sau 5 gio phan tmg, hiéu suat thu héi thap hon 4
gior co thé do thoi gian dai l1am tang lién két voi
luong rat nho tap chat con sot lai dan toi do tinh
khiét giam di it nhiéu. Khi ting luwong axit citric
phan tmg thi do tinh khiét tang (Hinh 3C), tuy
nhién khi tdng qua nhiéu axit citric dén 17 g (du

21,43%), c6 thé xuat hién qua trinh tai hoa tan
muoi xitrat trong axit citric du, lam giam luong
mudi thu duoc. Két qua chi ra rang, do tinh khiét
cua canxi xitrat & phan (ng véi 16 g axit citric la
cao nhat 96,835 + 0,556, nén chon luong axit citric
1a 16 g (du 14,3% so voi ly thuyét) cho quy trinh
san xuat.

Hinh 4. Mau canxi xitrat sau cac gio phan tng khéic nhau

Nhu vay, cac thong so ctia diéu kién phéan tmg
gom nhiét do phan tng 60°C, thoi gian phan tng 4
gio, lwong axit phan ung 16 g (du 14,3% so voi ly
thuyét).

3.2.3 Thong sé cong nghé qua trinh thu hoi
canxi xitrat tir canxi axetat

Qua trinh rtta ché phdm nhim loai bd axit

citric du va axit acetic thu héi ra khéi muoi canxi

xitrat, tr do 1am ting do tinh khiét cia muoi. Khi
tang so lan rtra, hiéu suat thu hoi giam di that thoat
mudi troi theo nudc rira sau qua trinh ly tam. Két
qua cho thay, ché phidm canxi xitrat ly tam - rira 3
lan cho d6 tinh khiét cao nhat 1a 98,498 + 0,440% va
hiéu suat thu hoi 1a 82,620 + 1,307 % (Bang 1).

Bang 1. Két qua khao sat s 14n rira - ly tam ché phdm

S6 lan rira - ly tam Khoi luong mudi Ham luong Do tinh khiét Hiéu suat thu
canxi xitrat thu duoc canxi (%) cla canxi xitrat héi (%)
) ()
11lan 14,051 + 0,028 23,333 +0,134° 96,835 + 0,556 83,230 + 0,316
21an 13,928 +0,062° 23,461 +0,053% 97,366 +0,220° 82,956 +0,552°
3lan 13,712 +0,156¢ 23,734 +0,106" 98,498 + 0,440P 82,620 + 1,307
41an 13,426 +0,211°¢ 23,671+ 0,211 98,235+ 0,179 80,677 + 1,215

Chui thich: Céc chir cdi khdc nhau trong cung mot cot thé hién s khdc nhau co y nghia (p < 0,05).

Ché pham thu duoc sau khi rtra ly tam duoc
dem sdy & cac nhiét do khac nhau nhim dam bao
dat do 4m yéu cau bao quan va thoi gian sdy ngin
nhat tranh tiéu hao qua nhiéu nhién liéu ctia qua
trinh san xuat. Két qua bang 2 cho thay, thoi gian
sdy va d0 4m mau giam dan khi nhiét d¢ tang dan.
Do 4m ché phdm khi sdy & cac nhiét do khac nhau
ciing khac nhau. Cu thé, d0 4m cta mau siy &

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

60°C, 70°C va 80°C lan luot 1a 11%, 4,88% va 4,16%.
Ché phdm sau siy c6 mau trang, dé nghién thanh
dang bot min. Nghién cttu chon ché do say 80°C
trong 5 gi0. Do canxi xitrat dé hat 4m nén sau khi
bao quan trong tui zip ldy ra kiém tra do 4m thi do
am c6 tang lén (12,2%) nhung van nim trong
khoang yéu cau do am tir 10 - 14% theo QCVN 4-9:
2010/BYT [12] .

197



KHOA HOC & CONG NGHE

Bang 2. Két qua khao sat ché d¢ sdy canxi xitrat

Nhiét 60°C 70°C 80°C
d6(°C) | Khoiluong | Do am (%) Khoiluong | Do am (%) Khoilwong | Do am (%)
ché phdm ché phdm ché phdm
Thoi (@ @ @
gian (gio)
1 giov 41,41 +1,37° | 31,60 +0,82* | 41,73 + 1,20° | 31,94 +0,48" | 41,05+ 1,80* | 30,36 +1,16"
2 gio 36,08 +1,30° | 27,27 +0,62* | 36,31 + 1,54* | 26,52 +0,12° | 32,65+ 1,53" | 21,95 +0,88°
3 gio 31,61 +0,59° | 23,80 +0,46* | 30,81 +1,77* | 21,03 + 0,528 | 22,32 + 1,58" | 11,62 +0,93°
4 gio 25,16 +1,75" | 20,35 +1,15* | 25,18 + 1,39* | 15,39 +0,20® | 15,80 + 1,30" | 5,11 + 0,65°
o gio 21,73 +1,24° | 17,92 40,78 | 20,83 +1,8* | 11,04 +0,82" | 14,86 + 1,45" | 4,16 + 0,80°
6 gio 18,96 +1,60* | 15,15 +1,15* | 16,17 +0,91° | 6,39 +0,78° |- )
7gio 15,89 +1,64* | 12,08 +1,21* | 14,67 + 1,06* | 4,88 +0,73" )
8gi0  |14,81+1,49 | 11,00 +1,09 |- ) -

Chui thich: Céc chir cdi khdc nhau trong cung mot hang thé hién suw khdc nhau co nghia trén cung

mot chi tiéu (p < 0,05).

- T

Hinh 5. Ché ph4dm canxi xitrat & nhiét d6 sdy khac nhau (A) 60°C, (B) 70°C va (C) 80°C

Ché pham sau sy c6 dang bot min mau trang,
khong mui, rat it tan trong nudc, khong tan trong
ethanol. Ham luong canxi xitrat dat 98,498% (>
97,5%) va do 4m 12,2%, dap tmg QCVN 4-9:
2010/BYT [12]. Nhu vay, phuong phap gian ti€p
dem lai ché pham c6 do tinh khiét cao dat > 98% va
hiéu suat thu hoi 1a 82,620 + 1,307%, cao hon
phuong phap truc tiép.

4. KET LUAN

Nghién ctru da xac dinh duoc cac thong so ctia
qua trinh chiét va thu héi canxi xitrat tir v tring
gia cam bang phuong phap truc tiép va gian tiép.
Vi phuong phép truc ti€p, bot vo tring duoc hoa
tan trong dung dich axit citric véi ty 1é vo tring/
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dung dich axit citric: 1/25; néng do axit citric 8,4%;
nhiét do phan ung 40°C va thoi gian phan tng 4
gi0, mudi canxi xitrat thu dugc duogc rira va ly tam
4 lan, sau d6 duoc say & 70°C/5 gio. Ché phdm
canxi xitrat thu duoc tir phuong phap truc ti€p dat
do tinh khiét 93,12% + 1,68, hiéu suat thu héi
71,78% + 1,29. V6i phuong phap gian ti€p, bot vo
tring duoc chiét trong dung dich axit axetic 12%
voi ty 1é 1: 15 (w/v), & 30°C va thoi gian phan ting
la 3 gio. Ché phdm canxi xitrat tir vo tring gia cam
theo quy trinh gian tiép trén thu duoc ché phdm cé
do tinh khiét cao dat > 98% va hiéu suat thu hoi la
82,62%, dap ing mot so cac chi tiéu theo QCVN 4 -
9:2010/BYT. Nghién ctu chimg minh kha nang
ung dung thuc tién cta viéec chuyén giao cong
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nghé voi cac nha may thu gom xit ly phé lieu vo
tring, ciing nhu tiém ndng trong viéc san xuat
canxi htru co nhiam giam thiéu 6 nhiém moi truong
cling nhu cung cap nhu cau canxi cho con nguoi.
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RESEARCH ON HIGH-PURITY CALCIUM CITRATE PRODUCTION TECHNOLOGY
FROM POULTRY EGGSHELLS

Nguyen Hai Van!, Phyo Ei Ei Kyaw’,

Nguyen Thi Phuong Thao!, Phan Thanh Tam !

1 School of Chemistry and Life Sciences, Hanoi University of Science and Technology
Abstract

This study was conducted to determine the parameters for the production process of high-purity
calcium citrate from poultry eggshells. The research examined two methods for producing
calcium citrate from eggshells, including (i) direct method: Citric acid reacts with calcium
carbonate (CaCQO,) extracted from eggshells, (ii) indirect method: Acetic acid reacts with CaCO,
to obtain calcium acetate, which then reacts with citric acid to form calcium citrate. In the direct
method, eggshell powder was dissolved in a citric acid solution at a 1: 25 ratio, with a citric acid
concentration of 8.4%, at 40°C for 4 hours, followed by drying at 70°C for 5 hours. The calcium
citrate product from this method achieved a purity of 93.12% + 1.68, with a recovery yield of
71.78% £ 1.29. In the indirect method, eggshell powder was extracted in a 12% acetic acid solution
with a 1: 15 (w/v) ratio at 30°C for 3 hours. The resulting solution was then reacted with excess
citric acid (9.4% above theoretical) at 60°C for 4 hours. The obtained calcium salt was dried at
80°C for 5 hours. This process produced calcium citrate with a purityof over 98%, with a recovery
rate of 82.62%, meeting the requirements of QCVN 4-9:2010/BYT and surpassing the results of
the direct method. The findings highlight the potential of utilizing eggshell waste for organic
calcium production, contributing to environmental sustainability while meeting human calcium
needs.

Keywords: Calcium citrate, eggshell, purity, calcium acetate.
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NGHIEN CUU CONG NGHE SAN XUAT NUOC EP
HON HOP Ol (Psidium guajava L.) — DUA
(Ananas comosus) THANH TRUNG BO SUNG
COLLAGEN THUY PHAN TU DA CA TRA
(Pangasianodon hypophthalmus)

Truong Thi Mong Thu?, Lé Thi Minh Thay™*
"Truong Thuy sdn, Pai hoc Can Tho
" Email: Itmthuy @ctu.edu.vn

TOM TAT

Nghién ctru duoc thuc hién nhiam tao san phdm nuéc ép hon hop 6i — dira thanh trung bé sung
collagen thiy phan tir da ca tra dap tmg céc tiéu chi vé dinh duong, cdm quan va an toan thuc
phdm. Két qua nghién ctru cho thdy, phoi tron nuéc ép di va nudc ép dia voi ty 1 4/6 cho san
phdm c6 mau sic dep va diém cam quan cao nhat 1a 18,00 diém. TV 1é collagen thiy phan bd
sung vao hon hop nudc ép 1a 2% cho san phdm c6 hoat tinh chéng oxy hoa va diém cadm quan cao
lan luot 1a 43,58% va 17,56 diém. Khi thanh tring san phdm nudc ép hon hop & 95°C trong 10 phut
thi san pham c6 diém cam quan cao la 18,00 diém va téng vi sinh vat hiéu khi thap 1a 4,09 x 10!
(CFU/mL). San phdm nu6c ép hon hop 6i — dita dong chai thanh trung b6 sung collagen thiy
phan tir da ca tra duoc bédo quan lanh tit 0 - 4°C trong 4 tuan van duy tri dwoc chat luong cam
quan, mau sic san phim, hoat tinh chong oxy hoa tot va tdng vi sinh vat hiéu khi ndm trong giéi
han cho phép, dam bao an toan cho nguoi tieu dung. Két qua cho thdy, tiém nang tmg dung
collagen thiy phan trong phat trién thuc phdm chitc nang huéng dén sirc khoe va lam dep.

Tt khoa: Collagen thiy phan, hoat tinh chong oxy hoa, nudc ép hon hop 01 — dita, thanh tring,

bdo quan.

1. DAT VAN BE

Hién nay, nganh d6 u6ng chttc nang chiém
khoang 12,5% thi phan toan cau. Trong do, nudc ép
trai cay la lua chon phu hop dé phat trién thuc
phdm chttc nang nho gia tri dinh duong cao va loi
ich sttc khoe [1]. Trong @6, trai dta (Ananas
comosus) ¢ vi chua ngot, giup giai khat, ho tro
tiéu hoa va cung cap nhiéu vitamin A, C ¢6 loi cho
suc khoe [2]. Tuong tu, trai 6i (Psidium guajava
L.) v6i huong vi thom ngot, giau vitamin C, kali,
chat xo va chat chong oxy hoa, giup tang cuong he
mién dich [3].

Bén canh do6, phu pham tir ché bién thiy san
nhu: Da, vay, vay la ngudén nguyén liéu tiém nang
dé san xuat collagen nho tinh an toan, nguy co
truyén bénh thap,.... Collagen thiy phan 1a san
phidm thu tir qua trinh thily phan gelatin bang
enzyme, chita day du axit amin thiét yéu, dac biét

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

ham luong glycine va proline cao gap khoang 20
lan so véi cac thuc phdm giau protein khac. Nho
kha nang hoa tan tot, collagen thily phan thuong
duoc b6 sung vao nudc ép trai cay dé ting gia tri
dinh duong va ho tro tiéu hoa [4]. Vi vay, Bilek va
Bayram (2015) [4] nghién ctru b6 sung collagen
thtty phan vao nudéc ép cam, tdo va nho trang;
Verkhivker va cs (2021) [5] nghién ctru b6 sung
collagen c6 nguon goéc khac nhau vao cic san
phdm nudc ép tir trai cay va rau cu; Dharmayanti
va cs (2025) [6] da nghién ctru b6 sung collagen tir
phé liéu da ca ngtr va ing dung vao do udng tra
mat ong cam chanh. Tuy nhién, chua cé nhiéu
nghién ctru bé sung collagen thily phan vao nudc
ép trai cay nhiét doi & Viet Nam. Do d6, nghién
ctru cong nghé san xuat nudc ép hon hop 6i
(Psidium guajava 1) — dta (Ananas comosus)
thanh trung b6 sung collagen thiy phan tir da ca
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tra (Pangasianodon hypophthalmus) 1a can thiét
nhim tao san phidm nudéc ép hon hop 6i - dia
thanh trung, b6 sung collagen thiy phan tir da ca
tra, dap tng cac tiéu chi vé dinh duong, caAm quan
va an toan thuc phdm phu hop véi thi hi€u nguoi
tiéu dung.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Da ca tra (Pangasianodon hypophthalmus)
duoc thu tai Cong ty Thily san Bién Pong (Khu
Cong nghiep Tra Noc II, thanh pho Can Tho).

Oi le (Psidium guajava L) (3 - 4 trai/1 kg) va
dta (Ananas comosus) Cau buc (1 trai/1 kg) duoc
thu mua tai chg Tan An. Oi va dira duoc lua chon
ky, mau sac tuoi tot, khong bi hu, khong c6 dau
hiéu dap ung, dam bao vé do an toan thuc pham.

Nuoc duong (Syrup duwong mia xanh) duoc
san xuat tai Cong ty C6 phan Vagrico va duoc mua
tai Bach hoa Xanh (phuong Ninh Kiéu, thanh pho
Can Tho) c6 d6 ngot 6,7°Brix va pH 6,8. Vitamin C
(axit ascorbic) dang bot duoc mua tai Cong ty C6
phan Hoa chat mién Nam (Phuong Ninh Kiéu,
thanh phé Can Tho).

2.2. Chu4n bi nguyén vat liéu

Chuén bi nudc ép 6i: Oi duoc ria sach véi
nudc mudi pha loang, bé cudng, bo hat, dé nguyén
v0, cit thanh nhitng miéng nho va ép bang may ép
trai cay dé thu nuoc ép 6i. Nuoc ép 6i co do ngot 1a
8,0 - 10,0°Brix va pH 2,0 - 3,0. Nuoc ép duoc git &
nhiét do lanh tir 0 - 4°C va st dung trong 24 gio.

Chuén bi nudc ép dira: Dira got sach vo, bo
mat, rira sach, cat thanh cac miéng nhé va duoc ép
bang may ép trai cay thu nuoc ép dia. Nudc ép
dra c6 d6 ngot 1a 10,0 - 12,0°Brix va pH 3,0 - 4,0.
Nuoc ép duoc gitt & nhiét @6 lanh tir 0 - 4°C va st
dung trong 24 gio.

Chuén bi collagen thiy phan tir da ca tra: Da
ca khi chuyén vé phong thi nghiém va tién hanh
xt li: Dung dao cao sach phan thit, m& con sot lai
va ngam da vao nuéc da dé loai bot mo, rira lai
bang nuoc sach. Sau d6 da duoc dé rao nuoc va cat
nho vai kich thudce 1,5 - 2,5 cm. Quy trinh san xuat
collagen thay phan tir da ca tra duoc tham khao
theo phuong phap thiy phan bang enzyme
Thermoase GL30 cta Lé Thi Minh Thuay va
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Nguyén Van Thom (2019) [7] voi mot so diéu
chinh cho phitt hop. Pau tién, da c4 duoc tién xt ly
dé loai nito phi protein va loai lipid bang cach
ngam NaOH 0,1 M trong 1 gio voi ti 1é da: dung
dich NaOH 1a 1: 8 (w/v), sau d6 ngam Butanol 10%
trong 24 gio vai ti 1é da: dung dich Butanol 1a 1: 8
(W/v). Da ca sau khi tién xt ly dugc ndu chiét
gelatin véi ti 1é da: nuéc la 1: 7 (w/v) & nhiét do
70°C trong 1 gid. Sau khi niu chiét tién hanh loc
bo ba, ly tam toc do 4.000 vong/phut & 20°C trong
20 phuat va lanh doéng tan gia trong 6 - 7 gio, sau do
say & 60°C trong 12 gio, nghién min thu duoc bot
gelatin. Tiép theo gelatin duoc hoa tan trong nudc
cat voi ti lé gelatin: nuoc 1a 1: 25 (w/v) khudy &
60°C va tién hanh thay phan bing enzyme
Thermoase GL30 voi nong do 0,3% & 60°C trong 1
gio. Sau khi thily phan, ti€én hanh bat hoat enzyme
& 95°C trong 5 phuat, ly tam voi toc do 4.000
vong/phut & 20°C trong 15 phut. Sau d6 cap dong
dung dich trong 12 gid va say dong kho trong 48
gi0 thu duoc bot collagen thiy phan. San phdm
collagen thiy phan tir da ca tra c6 hoat tinh chong
oxy hoa (DPPH), do nhot va do sang lan luot la
76,5%, 19,4 mPa.s va L*1a 95,9.

2.3. Phuong phap thi nghiém

2.3.1. Thi nghiém 1: Anh huéng ctia ty Ié phoi
tron nudc ép 01 va nudc ép dita dén chat lwong sdn
pham nuée ép hon hop 6i - dita

Thi nghiém duoc tién hanh v6i 1 nhan to A: ty
lé nudc ép 6i/nuoc ép dia (Al: 6/4, A2: 5/5, A3:
4/6), gbm 3 nghiém thtec, s6 lan lap lai 1a 3, téng
s6 mau thi nghiém 1a 9 mau. Luong nudc ép cho
moi mau thi nghiém 1a 100 mL. Hai loai nuéc ép
duoc chudn bi nhu muc 2.2 duogc tién hanh phoi
tron voi ty 1é nudc ép 6i/nudc ép nhu bo tri thi
nghiém. Phu gia bd sung c6 dinh la 5% nudc
duong; 0,2% vitamin C, sau khi nudc ép duoc phoi
tron va bé sung phu gia duoc loc qua mang loc dé
loai bo ba can, rot chai thay tinh (100 mL) va
thanh trung & nhiét dé6 95°C trong vong 10 phut
theo Nguyén Thi Thu Héng va cs (2019) [8]. San
phiam dugc danh gia cdm quan (mau sic, mui, vi,
trang thai), do do ngot (“Brix), pH va mau sic (L%
a* b*) tit d6 chon ra ty lé phoi tron phu hop cho
san pham dat chat luong tot nhat.
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232 Thi nghiém 2- Anh hudng cia ty Ié
collagen thiuy phan tir da cd tra bo sung dén chat
Iitong san pham nudc ép hén hop 6i - dira

Thi nghiém dugc thyce hién thong qua 1 nhan
to B: ty 1é collagen thuy phan (BO: 0%; B1: 1%, B2:
2%, B3: 3%), 4 nghiém thtc, so6 1an lap lai 1a 3, téng
s6 mau 1a 12. Luong nudc ép cho mdi mau thi
nghiém 1a 100 mL. Nu6c ép hén hop 6i - dia da
duoc chudn bi nhu thi nghiém 1, sau d6 nudc ép
duoc phoi tron collagen thiy phan voi ty 1é khac
nhau nhw b6 tri thi nghiém [9]. Sau khi b6 sung
collagen thily phan tién hanh khudy déu cho dén
khi collagen hoa tan hoan toan vao trong nudc ép
trai cay, rot chai thay tinh (thé tich 1a 100 mL) va
thanh trung & nhiét d6 95°C trong 10 phut theo
Nguyén Thi Thu Hong va cs (2019) [8]. San phdm
duoc danh gia cdm quan (mau sic, mui, vi, trang
thai), phan tich hoat tinh chéng oxy hoéa, do mau
sic (L* a* b*) tir @6 chon ra ty lé phoi tron
collagen thiy phan thich hop nhat.

2.3.3. Thi nghiém 3: Nghién cuu thoi gian
thanh trung anh huong dén chat lrong sian pham
nuoc ép hon hop oi - dita dong chai bo sung
collagen thuy phan tir da ca tra

Thi nghiém dugc thyce hién thong qua 1 nhan
to C: thoi gian thanh trung (C1: 5 phuat, C2: 10
phut, C3: 15 phut), 3 nghiém thtec, s6 1an 1ap lai la
3, téng s6 mau la 9. Luong nudc ép cho moéi mau
thi nghiém 1a 100 mL. Mau nu6c ép hon hop 6i -
dta duoc phoi tron collagen thuy phan voi ty lé
phu hop dugc chon tir 2 thi nghiém, sau d6 thanh
trung & nhiét do 95°C voi 3 moc thoi gian khac
nhau nhu b6 tri thi nghiém. Sau khi thanh triung
san pham duoc tién hanh phan tich tong vi sinh vat
hiéu khi, mau sic (L* a* b*), do pH va danh gia
cam quan (mau sac, mui, vi, trang thai), tir d6 chon
ra thoi gian thanh trung thich hop nhat.

2.3.4. Thi nghiém 4. Anh huong cua thot gian
bdo quadn lanh dén sur thay doi chat lrong sin
pham nuoc ép hon hop o1 - dita dong chai bo sung
collagen thuy phan tir da ca tra

Thi nghiém thuc hién thong qua 1 nhan t6 D:
thoi gian bao quan (DO: 0 tuan, D1: 1 tuan, D2: 2
tuan, D3: 3 tuan, D4: 4 tuan), 5 nghiém thttc, s6 lan
lap lai 1a 3, téng s6 mau la 15. Luong nudc ép cho
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moi mau thi nghiém 1a 100 mL. Nudc ép hon hop
6i - dita duoc thanh trung & nhiet do 95°C voi thoi
gian duoc chon tir thi nghiém 3 va bao quan lanh &
nhiét do tir 0 - 4°C trong thoi gian 4 tuan. Mbi tuan
lay mau danh gia cdm quan (mau siac, mui, vi,
trang thai), do pH, mau sic (L* a* b*), phan tich
téng vi sinh vat hiéu khi va hoat tinh chong oxy
hoa dé tim duoc thoi gian bdo quan lanh van dam
bao chat luong san pham.

2.4. Phuong phap phan tich va xtt Iy s6 liéu
2.4.1. Chi tiéu va phuong phap phan tich

Xac dinh thanh phan dinh dudng cta san
phiam nudc ép gdm: Phan tich ham luong 4m (%)
bang phuong phap sdy, ham luong protein (%)
bang phuong phap Kjeldahl, ham lwong khoang
(%) bang phuong phap nung va ham luong vitamin
C (mg/mL) bang phuong phap chuidn do theo
AOAC (2016) [10]. Xac dinh tong vi sinh vat hiéu
khi ctia sdn phdm nudc ép bang phuong phap dém
s6 khudn lac tréen moi truong PCA theo AOAC
(2016) [10], gi6i han cho phép theo QCVN 6-
2:2010/BYT [11]. Do pH ctia miu nudc ép bang
may do pH dé ban Consort C1020P (Bi). bo do
ngot (‘Brix) ctia mau nuéc ép bing may do do
ngot (°Brix) cam tay Atago Automatic Master-53T
(Nhat Ban).

bo mau siac (L*, a*, b*): Mau nudc ép duoc
rot vao coc nhua va tién hanh do mau bang thiét bi
PCE-CSM 2 (Trung Quéc) véi hé mau CIE bang
den D65. Cac gia tri L* (mau den dén mau trang),
a* (mau d6 dén mau xanh 14 cay) va b* (mau vang
dén mau xanh da troi) [9].

Xac dinh hoat tinh chéng oxy hoa theo
phuong phap DPPH: hat 1,5 ml hon hop dung dich
nuoc ép da duoc bd sung collagen thuy phan vao
ong nghiém, tiép theo lac déu, 0 toi trong 30 phut
va xac dinh bang phuong phap quang phé & budc
séng 517 nm theo mé ta cia Wu va cs (2003) [12]
voi mot s6 diéu chinh phu hop. Hoat tinh chong
oxy hoa tinh theo cong thac: DPPH (%)
— Ablank“25ample 5 ()0 i Ay, la miu doi

Aplank
ching, Ay 12 mau nuoce ép voi DPPH.

Kiém tra chi tiéu cdAm quan cta nudc ép theo
TCVN 3215-79 [13], hoi dong danh gia cdm quan
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gom 5 thanh vién. Cam quan vién duoc yéu cau
danh gia cac chi tiéu bao gom: Mau sic, mui, vi,
trang thai.

2.4.2. Phuong phap xit ly so'liéu

Dit liéu thu thap duoc xtt ly bang phan mém
Microsoft Excel 2013 @€ tinh toan gid tri trung
binh va do léch chuin. Phan tich thong ké va danh
gia su khac biét gitta cac nghiém thic trong cung
mot thi nghiém duoc thuc hién bang phan mém
SPSS 20.0, ap dung phuong phap phan tich
phuong sai (ANOVA) va kiém dinh Duncan (p <

0,05) nham x4c dinh su khac biét c6 y nghia gitra
cac trung binh nghiém thtec.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia ty 16 nuéc ép 6i va nude ép
dira dén chat leong san phdm nuéc ép hén hop 8i -
dira

Ty le phoi tron gitta hai loai nudc ép 6i va nudc
¢ép dira 1a yéu t6 anh huong dén do ngot (‘Brix),
pH va cam quan cta san phdm nuéc ép hon hop
trai cay. Két qua phan tich do ngot (°Brix), pH va
gié4 tri cdm quan ctia nuoc ép hon hop 6i - dira & 3
ty lé khac nhau duoc trinh bay & bang 1.

Béng 1. Anh huéng ciia ty 1é phdi tron nwéc ép dén d ngot (‘Brix), pH va gié tri
cadm quan ctia nuéc ép hdn hop i - dira

Ty 1é nudc ép 6i/dira Do ngot ("Brix) pH bDTBCTL
6/4 14,17 + 0,29 2,91 +0,04* 16,55 + 0,25
5/5 14,33 + 0,58 2,92 + 0,05 16,78 + 0,25
4/6 13,83+ 0,76* 2,89 +£0,03* 18,00+ 0,17

Ghi chu: Céc ky tir (a, b) khdc nhau trong cung mot cot biéu thi sir khac biét ¢ y nghia thong ké (p
< 0,05), so'liéu duoc biéu hién duoi dang trung binh + do léch chuan, n = 3. PTBCTL: Diém trung binh

co trong lirong.

Bang 1 cho thay, ty 1é phoi tron nudc ép 6i va
nuoc ép dira thay déi co anh hudng 16n dén gia tri
cam quan cua san pham. Gia tri cAm quan cta san
phdm nudc ép hon hop 6i - dira dat cao nhat 1a
18,00 diém khi phai tron hai loai nudc ép 6i va dira
O ty 1é 4/6 vi san pham c6 mui thom va vi chua
ngot dac trung cta dira, ngoai ra khi luong nudéc ép
dtra 16n hon luong nudc ép 6i thi vi cia san phdm
duoc cai thién, gidm vi chat ctia nudc ép 6i va tao
vi ngot thanh ctia san phdm nudc ép 6i - dira. Khi
phoi tron hai loai nudc ép 6i va dira & ty 1é 6/4 méc
du mau sic san phdm dep nhung luong nudc ép di
chiém phan l6n nén san phdm c6 vi chat nhe caa
6i va nudc ép von nhe nén diém cadm quan san
phdm dat loai kha 16,55 diém. Khi phoi tron hai
loai nuoc ép 6i va diaa & ty 1é 5/5 tuy mui vi san
phdm duoc cai thién gidm vi chat cta 6i, nhung
van con hién tuong von nhe nén diém cam quan 1a
16,78 diém, tuy nhién khac biét khong c6 y nghia
thong ke vai ty 1é 6/4. Tuy nhién, khi ty 1é nuoc ép
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6i/dtra thay déi thi do ngot ("Brix) va pH cta san
pham khac biét khong cé y nghia thong ke.
Nguyén nhan duoc ly giai 1a do nudc ép 6i ban dau
c6 do ngot (*Brix) la 8,0 - 10,0°Brix va pH 2,0 - 3,0,
nuoc ép daa ban dau c6 d6 ngot (*Brix) 1a 10,0 -
12,0°Brix va pH 3,0 - 4,0. Diéu nay cho thay do
ngot ('Brix) va pH cua 2 loai nudc ép khac biét
khong 1on nén khi phoi tron hai loai nudc ép voi ty
lé khac nhau ciing khong anh hudng nhiéu dén do
ngot (°Brix) va pH ctia san pham. Bén canh do, do
ngot (°Brix) ctia san phidm dao dong tir 13,83 -
14,17°Brix cao hon d6 ngot ("Brix) cua 2 loai nudc
ép ban dau, cé thé 1a do bé sung 5% nudc duong
trong quy trinh ché bién san phidm nuodc ép hon
hop.

Bén canh d6, mau sic cta san pham cing la
mot yéu t6 anh hudng dén quyét dinh lya chon caa
nguoi tieu dung. Két qua mau siac ctia san pham
khi thay déi ty 1é nuoc ép 6i va dira duoc thé hién &
bang 2.
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Béng 2. Anh hudng ciia tj 1& phéi tron nude ép dén mau sic ciia nude ép hén hop 8i - dira

Ty 1é nuéc ép 6i/dira Mau sic
L* a* b*
6/4 28,14 + 3,00* 0,48 + 0,195" 10,73 + 4,08
5/5 26,09 + 0,85* -1,49 + 0,623% 13,69 £ 5,28*
4/6 27,05 +1,25% -2,16 + 0,640° 15,99 + 3,08*

Ghi chu: Cic ky tir (a, b) khdc nhau trong cung mot cot biéu thi sur khic biét ¢ y nghia thong ké (p
< 0,05), s6'liéu duoc biéu hién duoi dang trung binh + dp léch chudn, n = 3.

Béang 2 cho thdy, khi thay déi ty lé phoi tron
gitta hai loai nudc ép khong lam anh huong dén
gia tri L*va b*ctia san phdm. Tuy nhién, gia tri a*
ctia san pham dao dong tir -0,48 dén -2,16 va khac
biét c6 y nghia thong ké. Nguyén nhan 1a do trong
nuoc ép dira chira nhiéu carotenoid (B-carotene,
lutein, zeaxanthin) thé hién mau vang cam,
flavonoid (nhu quercetin, kaempferol) dic trung
cho mau vang nhat hoiac khong mau [2]. Bén canh
d6, chlorophyll thé hién sic té xanh 14 va lycopene
dic trung cho mau hdéng dén dd, carotenoid
thuong c6 mau vang dén cam la nhimg sic to
quyét dinh mau sic cta nudc ép 6i [3]. Khi tién
hanh phoi tron 2 loai nudc ép 6i va dia thi nudc ép
hén hop c6 gia tri a*dao dong tir -0,48 xudng -2,16
(thé hién mau vang xanh nhat vi gia tri b* dao
dong tr 10,73 - 15,99), diéu nay co thé 1a do
chlorophyll tir nudc 6i (nhat 1a vo 6i) con nhiéu,
enzyme va axit trong dia tac dong lam mau xanh
dam hon va st phoi mau tu nhién gita vang ctia
dtta va xanh nhat ctia i tao ra nén vang xanh nhat.
Bén canh do, cac sic t6 1a nhitng nhan t6 rat nhay
cam voi nhiét do, anh sang, oxy, pH va @6 4m, nén
khi nuéc ép hon hop duoc thanh trung & 95°C
trong thoi gian 10 phut ciing c6 thé lam thay daéi
mau sic ctia nudc ép [8].

Bang 1 va 2 cho thay, ty 1é phoi tron 2 loai
nudc ép 6i va nuoc ép dira 1a 4/6 duoc chon 1a ty 1é

thich hop nhat vi cho san ph4dm c6 chat luong cam
quan tot nhat va mau sac dep.

3.2. Nghién ctru anh hudng ctia ty 1& collagen
thity phan tir da c4 tra bd sung vao san phdm nudc
ép hoén hop 6i - dira

Két qua hoat tinh chéng oxy hoa, danh gia
cam quan san pham theo ty l¢ collagen thily phan
khéac nhau duoc thé hién ¢ bang 3.

Bang 3 cho thay, hoat tinh chong oxy hoa cia
nudc ép c6 khuynh huwong ting tix 30,91% lén
46,46% khi ty 1é phoi tron collagen tiang tit 0 - 3% va
khac biét c6 y nghia thong ké. Nghiém thic bo
sung 3% collagen thiy phan c6 hoat tinh chong
oxy hoa cao nhat (46,46%) va khong khac biét co y
nghia théng ké voi nghiém thic bd sung 2%
collagen thiy phan, tuy nhién cao hon va khac biét
c6 y nghia thong ke véi nghiém thic bé sung 1%
va 0% collagen thiy phan (mau doi ching).
Nguyén nhan 1a do kha nang chong oxy hoa cua
cac peptide phu thu¢c vao thanh phan axit amine
trong chudi peptide, cac axit amine ky nudc c6 kha
nang thu nhan goéc hydroxyl cao hon cac axit
amine wa nudc va collagen thily phan tir da ca tra
chita mot luong lon cac axit amine ky nudc nhu:
Glycine, alanine, proline va methionine, do d6 cac
peptide tir collagen thiy phan c6 kha nang chong
oxy hoa tot [4].

Béng 3. Anh huéng ctia ty 1é collagen thity phan dén hoat tinh chdng oxy héa va diém cidm quan ciia sin
phim nudc ép hdn hop 8i - dira

Ty 1é collagen thiy phan (%) Hoat tinh chong oxy hoa (%) DTBCTL
0 30,91 +1,81* 18,00 + 0,17°
1 33,62 + 1,05 17,77 + 0,26°
2 4358 +2,31° 17,56 + 0,34"
3 46,46 + 1,49 15,78 £ 0,35*

Ghi chu: Cac ky tir (a, b) khdc nhau trong cung mot cot biéu thi sur khdc biét cé y nghia thong ké (p<
0,05), sé liéu duroc biéu hién dudi dang trung binh + do léch chudn, n= 3. DTBCTL: Piém trung binh co

trong luong.
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Bang 3 cho thay, diém cam quan ctia nudc ép
hén hop 6i - dea giam tir 18,00 diém con 15,78
diém khi tang ty lé b6 sung collagen thay phan tir
0 - 3%. Khi b6 sung ¢ ty 1é 3% collagen thily phan
thi diém cadm quan gidm xudéng con 15,78 diém do
san phdm xuat hién mui tanh nhe, mau sam va
nuoc ép bi duc. Két qua danh gia cdm quan nay
phu hop voi nghién ctu ctia Truong Thi Mong

Thu va cs (2023) [9] b6 sung collagen thiy phan
vao 3 loai nuoc ép luu, ca rot va dau tam khi tang
ty 1é b6 sung collagen tir 1 - 2% va 3% thi diém cam
quan ctia san pham ctng c6 khuynh huéng giam
dan.

Két qua phan tich vé mau siac san phdm nudc
¢ép hon hop theo ty 1é collagen thily phan khac
nhau duoc thé hién & bang 4.

Béng 4. Anh hudng ciia ty 1& b sung collagen thity phan dén mau sic ctia
san phdm nudc ép hdn hop 6i - dia

Ty lé collagen thuy phan (%) Mau sac
L* a* b*
0 34,27 +0,27¢ -5,06 + 0,214 27,89 + 0,34¢
1 30,03 £ 0,77°¢ -7,55 + 0,40° 25,73+ 0,68"
2 28,39 + 0,65" 9,22 + 0,88" 25,03 + 0,76
3 25,95 £ 0,95 -11,01 £ 0,45* 23,76 £ 1,70

Ghi chu: Cac ky tir (a, b, ¢, d) khdc nhau trong cung mot cot biéu thi sur khdc biét co y nghia thong
ké (p < 0,05), s6 liéu duroc biéu hién duoi dang trung binh + do léch chudn, n = 3.

Bang 4 cho thdy, khi ting ty lé b6 sung
collagen tir 0% 1én 3% thi gia tri L* giam tir 34,27
xudng con 25,95 vi collagen thily phan c6 mau
trang duc nén khi ting ty lé collagen thily phan
lam cho san phdm bi sim mau, anh hudng dén do
sang cua san pham dan dén gia tri L* ctia nuoc ép
giam. Cung véi do, gia tri a*c6 xu huong giam khi
b6 sung collagen thiy phan tir ty 1& 0% len 3%, cu
thé 1a tir -5,06 xuong -11,01 va gia tri A* c6 xu
huéng giam nhe tir 27,89 xudng con 23,76 khi tang
ty 1é b6 sung collagen thily phan tir 0 - 3% va khac
biét c6 y nghia thong ké. Nguyén nhan co6 thé 1a
do collagen thity phan chita cac peptide c6 phan ti
lwong nhé hon 20 kDa va axit amino tu do, cac axit
amino nay co thé tham gia phan tng hoa nau

khong enzyme (maillard) véi duong kht hoac
carbohydrate va sé gay ra sAm mau cho san phim
[14].

Béang 3 va 4 cho thay, ty lé 2% collagen thiy
phan duoc chon 1a thich hop nhat vi cho san phdm
nudc ép hon hop 6i - dira cé hoat tinh chéng oxy
héa cao, mau sac dep va chat luong cam quan cao.

3.3. Nghién ctru thoi gian thanh triing anh
hudng dén chit luong ciia nuéc ép hén hop 6i -
dira @6ng chai bé sung collagen thiy phan tir da ca
tra

Két qua téng vi sinh vat hiéu khi, pH va danh
gi4 cam quan san phadm theo thoi gian thanh trung
duoc thé hién ¢ bang 5.

Béng 5. Anh hudng ciia thoi gian thanh triing dén téng vi sinh vat hiéu khi, pH va diém cim quan ctia
san phdm nudc ép hdn hop 6i - dia

Thoi gian thanh trung (phut) pH bDTBCTL Téng vi sinh vat hiéu khi
(CFU/mL)
5 2,99 + 0,03 18,23 £ 0,10° 9,09 x 10"
10 3,01 +0,02 18,00 + 0,34° 4,09 x 10™
15 3,02 +0,03* 16,22 + 0,34 3,64 x 10™

Ghi chu: Céc ky tir (a, b) khdc nhau trong cung mot cot biéu thi swr khac biét ¢ y nghia thong ké (p
< 0,05), s0'liéu duoc biéu hién duoi dang trung binh + do léch chuan, n = 3. PTBCTL: Diém trung binh

cO trong luong.
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Bang 5 cho thay, pH cta nudc khac biét khong
c6 y nghia thong ké (p < 0,05). Cung véi do, tong
vi sinh vat hiéu khi c6 xu huong giam dan khi ting
thoi gian thanh trung, cu thé tir 9,09x10' CFU/mL
xuong 3,64x10' CFU/mL thap hon gi6i han téng vi
sinh vat hiéu khi t6i da cho phép theo QCVN 6-
2:2010/BYT [11] 1a 10° CFU/mL va khac biét c6 y
nghia thong ké. Nguyén nhan c6 thé 1a do ban
chat ctia san pham nudc hon hop ép 6i - dia c6 pH
thap, tinh axit cao lam cho vi khuan chiu nhiét
khong phat trién duoc, bén canh d6 chung con dé
dang bi tiéu diét khi nang nhiét. Ngoai ra, cac vi
khu4n khac c6 nha bao hay khong nha bao, cac
nam men hay nim moc tuy co thé phat trién trong
moi truong axit nhung hau hét lai kém chiu nhiét
[15]. Vi vay, luong vi sinh vat hiéu khi ban dau
trong san pham twong doi it cung voi viéc thanh
trung & nhiét do cao (95°C) trong thoi gian dai
cang lam giam di lwong vi sinh vat c6 trong san
phdm nudc ép.

Bang 5 cho thay, thoi gian thanh tring cang
ngan thi diém cadm quan cang cao, nguoc lai thoi
gian thanh triing cang dai thi diém cam quan cta
san phdm cang giam, cu thé khi ting thoi gian
thanh trung tir 5 - 15 phuat thi diém cam quan giam
tr 18,23 diém con 16,22 diém va khac biét co y
nghia thong ké. Nguyén nhan 1a do khi thanh
trung trong thoi gian ngan, san phdm git duoc
mui thom tu nhién cta dira va di, dong thoi vi chua
ngot hai hoa dac trung. Tuy nhién, khi kéo dai thoi
gian thanh trung, cidc phan ung hoéa hoc nhu
Maillard va oxy hoa polyphenol va phan hay cac
hop chat huong tu nhién dién ra manh hon, dan
dén giam mui thom tu nhién cta trai cay, san
pham xuat hién mui nau nhe, vi chua dac trung bi
giam ro rét [16].

Két qua phan tich su thay déi mau sic cua
nudc ép hon hop theo thoi gian thanh trung duoc
trinh bay trong bang 6.

Béng 6. Anh hudng ctia thi gian thanh tring dén mau sic clia nuéc ép
hon hop 8i - dira b6 sung collagen thity phan

Thoi gian thanh triing (phut) Mau sic
L* a* b*
5 30,70 + 1,10° -0,42 + 0,093* 11,05+ 1,70
10 27,64+ 1,57 0,06 = 0,304* 10,05 + 0,18%
15 25,70+ 1,17 1,10 + 0,288 8,91 £ 0,49*

Ghi chu: Cic ky tir (a, b) khdc nhau trong cung mot cot biéu thi su khac biét ¢ y nghia thong ké (p
< 0,05), s6'liéu duoc biéu hién duoi dang trung binh + dp léch chuédn, n = 3.

Bang 6 cho thay, gia tri L*va b* clia nudc ép
c6 khuynh huwéng giam khi ting thoi gian thanh
trung va khéc biét c6 y nghia thong ké. Doi lap voi
gia tri L*va b* thi gia tri a*c6 xu huong tang nhe
khi tang thoi gian thanh trung tir 5 phut lén 15
phut va khac biét c6 y nghia thong ké. Nguyén
nhan c6 thé 1a do khi kéo dai thoi gian thanh tring
thi cac phan ung maillard, phan tmg hoéa nau do
enzyme va qua trinh oxy hoa vitamin C dién ra
nhiéu hon, dan dén nuodc ép c6 mau sam lam giam
gia tri L* ctia san pham [17]. Nghién ctu cta
Nguyén Minh Thuay va cs (2014) [18] vé anh
hudng ctia ap suat va thoi gian c6 dic chan khong,
chat chong oxy hoa va ché do thanh trung dén
chat luong dtra c6 dac ciing cho ra két qua gia tri
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L* giam dan tir 28,48 xudng 22,36 khi tang thoi
gian thanh trung.

Bang 5 va 6 cho thay, thanh trung & 95°C
trong thoi gian 10 phut thi san phdm nudc ép hon
hop 6i - dita b6 sung collagen thiy phan tir da ca
tra ddm bao chat lwong cam quan, an toan vé sinh
thuc phdm va mau sic dep.

3.4. Anh hudng ciia thoi gian bdo quan lanh
dén sy thay ddi chat heong ctia nuwée ép hén hop di
- dtra b3 sung collagen thiy phan tir da ca tra

Két qua do pH va hoat tinh chong oxy hoa cia
san phdm nuoc ép hon hop 6i - dda bd sung
collagen thiy phan theo thoi gian bao quan lanh tu
0 - 4°C duoc thé hién & bang 7.
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Béng 7. Anh hudng ctia thi gian bao quan lanh dén pH va hoat tinh chéng oxy héa ciia sin phim

nudc ép hdn hop 8i - diza b6 sung collagen thity phén tir da cé4 tra
Thoi gian (tuan) pH Hoat tinh chong oxy hoa (%)
0 2,94 +0,02° 43,58 + 2,31¢
1 2,92 + 0,042 39,43 + 2,23
2 2,91 + 0,03 37,61 + 0,60°
3 2,89 + 0,02% 35,62 + 247"
4 2,87 +0,05* 29,46 + 3,10

Ghi chu: Cic ky tir (a, b, ¢) khdc nhau trong cung mot cot biéu thi sur khac biét co y nghia thong ké
(v < 0,05), s6 liéu duroc biéu hién dudi dang trung binh + do léch chudn, n = 3.

Bang 7 cho thay, sau 4 tuan bao quan lanh thi
pH va hoat tinh chong oxy hoa ctia san phdm nudc
ép déu co su thay déi. Cu thé, pH cua nuoc ép
giam tir 2,94 xuong 2,87, diéu do cho thay nuoc ép
tré nén chua hon do sy san sinh axit lactic hoac
cac axit khac trong qua trinh 1én men [19].
Nguyén nhan c6 thé 1a do trong thoi gian bao quan
lanh da xay ra qua trinh 1én men hoac su phan hay
cia cac chat co trong nuéc ép nhu duong
(carbohydrate), enzyme va cac vitamin (vitamin C,
vitamin A). Qua trinh nay xay ra chu yéu do hoat
dong cua vi khudn hodc enzyme c6 trong nudc ép,
dac biét khi nudc ép khong co chat bao quan [20].
Tuy nhién, do nuéc ép duoc bao quan & nhiét do

lanh tir 0 - 4°C va kin nén pH cta san phdm nudc
¢ép chi giam nhe. Bén canh d9, hoat tinh chong oxy
hoéa ctia san pham nudc ép hon hop giam tir 43,58%
xuong con 29,46%. Piéu nay c6 thé do cac vitamin
va cac chat quan trong c6 kha niang chong oxy hoa
c6 trong nudc ép dan mat di. Vitamin rat nhay cam
v6i nhiét do, oxy va anh sang, thoi gian bao quan
dai ciing lam anh huong dén ham luong vitamin
trong san pham, dac biét 1a vitamin C [18].

Két qua do mau sic san phidm nudc ép hon
hop 6i - dita b sung collagen thiy phan tir da ca
tra trong suét qua trinh bao quan lanh, duoc trinh
bay & bang 8.

Béng 8. Anh huéng ctia thoi gian bao quan lanh dén mau sic cia sén phidm nuéc ép hén hop 6i - dira b6
sung collagen thily phén tir da ca tra

Thoi gian (tuan) Mau sac
L* ar b*
0 27,17 £ 0,34 0,83 + 0,654¢ 14,48 + 1,86"
1 26,80 + 0,85 -0,48 + 0,274°¢ 13,86+ 1,71
2 30,27 + 0,99% 0,83 + 0,242 12,71 + 1,20®
3 32,26 + 0,66" -1,61 + 0,881 11,27 £ 1,16*
4 39,44 + 4,02¢ -2,14 + 0,166* 11,02 + 1,28

Ghi chu: Cac ky tir (a, b, ¢, d) khdc nhau trong cung mot cot biéu thi sur khdc biét co y nghia thong
ké (p < 0,05), s6'liéu duoc biéu hién duoi dang trung binh + do léch chudn, n = 3.

Bang 8 cho thay, gia tri L* c6 xu huong tang,
tuy nhién a*va b*déu c6 xu huéng giam dan theo
trong 4 tuan bao quan. Doi véi do sang L * tang tir
27,17 lén t6éi 39,44 do trong thoi gian bao quan
nudc ép khong con gitt duoc mau sic dac trung
cung voi do trong cua nuoc ép ting nén do sang
ctia nudc ép ting. Bén canh d9, gia tri a*giam dan
tee 0,83 xudng -2,14 va b* ciing giam tir 14,48
xudng con 11,02; c6 thé 1a do su pha hiy cta chat
mau  carotenoid  (lycopene, xanthophylls),
chlorophyll va cac phan tng hoéa nau nhu phan
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ung caramel, phan tng maillard, phan tmg hoéa nau
do enzyme va qua trinh oxy hoéa vitamin C dién ra
trong qua trinh bao quan [17]. Nghién ctu nay
khac voi nghién ctru bao quan lanh nudc ép trai
cay trong 4 tuan ctia Truong Thi Mong Thu va cs
(2023) [9] vé san xuat nuoc ép giau collagen voi
noéng do collagen thiy phan 1a 2% vao 3 loai nudc
ép 1a: Luu, ca rot va dau tam bao quan & nhiét lanh
trong thoi gian 4 tuan, do sang L* ctia 3 loai nudc
ép c6 xu huong giam dan 1an luot 1a nudc ép luu tir
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27,5 xuong 24,6; nudc ép ca rot giam tir 36,8 xuéng
32,5 va nudc ép dau tam giam tir 7,52 xuong 6,12.
Két qua danh gia cam quan va tong vi sinh vat
hiéu khi theo thoi gian bao quan duoc thé hién &
bang 9.
Béng 9. Anh hudéng ctia thoi gian bao quan lanh
dén diém cdm quan va t6ng vi sinh vat hiéu khi
ctia nuedc ép hén hop 6i - dira bd sung collagen

thiy phan

Thoi gian (tuan) DTBCTL | Téng vi sinh
vat hiéu khi

(CFU/mL)

0 18,05+ 0,26¢ | 1,36 x 10%

1 17,89+ 0,25 | 2,73x 10"

2 17,39+ 0,35° | 5,91x 10"

3 16,72 +0,34" | 1,14 x 10*

4 15,90 + 0,26* | 2,05 x 10%

Ghi chu: Cac ky tir (a, b, ¢, d) khdc nhau trong
cung mot cot biéu thi s khdc biét co y nghia
thong ké (p < 0,05), so lieu duoc biéu hién duoi
dang trung binh + do léch chuan, n = 3. PTBCTL:
Piém trung binh co trong lirong:.

Bang 9 cho thay, diém cam quan cta san
phdm nudc ép c6 khuynh huéng giam dan tir 18,05
diém & tuan 0 nhung qua thoi gian 4 tuan diém
cam quan ctia san phdm giam con 15,90 diém.
Nguyén nhan 1a do su thay déi vé mau sac, mui vi
va trang thai ctia san phdm, d¢ sang ctia san pham
khong hai hoa do phan tng Maillard va oxy héa
polyphenol lam cho nudc ép c6 mau kém dac
trung. Pong thoi, sy mat 6n dinh cta cac hop chat
tao huong dé bay hoi va qua trinh oxy hoéa nhe,
dan dén mui thom cta san phdm gidm. Ngoai ra,
su bién d6i thanh phan axit hitu co va protein thiy
phan nén xuat hién vi chua kém hai hoa. Bén canh
do, trang thai cta san phdm khong déng nhat do
hién tuong tach pha nhe va két taa keo protein
[18].

Bang 9 cho thay, tong s6 vi sinh vat hiéu khi
c6 xu huong phat trién dan trong thoi gian bao
quan voi tuan 0 thi chi c6 1,36x10' CFU/mL, bat
d4u tir tuan 1 dén tuan 4, téng s6 vi sinh vat hiéu
khi ctia san phdm nudc ép tang tir 2,73 x 10!
CFU/mL lén 2,05 x 10> CFU/mL va thap hon gioi
han t6i da cho phép theo QCVN 6-2:2010/BYT
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[11] 1a 10° CFU/mL. Diéu nay la do trong qua
trinh bdo quan, cac vi sinh vat ton tai trong san
pham sé thich nghi dan véi diéu kién moi truong
va phat trién [21].

Bang 7, 8 va 9 cho thay, san phdm nudc ép
hon hop 6i - dita b6 sung collagen thily phan van
dam bao chat lugng cam quan va an toan vé sinh
thuc phdm trong 4 tuan bao quan lanh.

3.5. Thanh phin dinh duéng ctia sian phim
nudc ép hén hop 6i - dira bd sung collagen thiy
phiantirdacitra

Két qua phan tich thanh phan dinh duong caa
nudc ép hon hop 6i - dira bé sung collagen thiy
phan duoc thé hién ¢ bang 10.

Béang 10. Thanh phéan dinh dudng cia nuéc ép hon
hop 8i - dita d6ng chai b sung collagen thity phan

tirdacatra
Chi tieu Pon vi Ham luong
Protein % 11,08 +£ 1,01
Am do % 84,02 + 0,27
Khoang % 1,47 £ 0,70
Vitamin C mg/100 ml 38,00 + 1,20

Ghi chu: S6 lieu thong ké duoc mo 4 duci
dang trung binh + do léch chuin, n = 3.

Bang 10 cho thdy, d0 4m san ph4dm c6 ham
luong 16m nhat 1a 84,02% vi thanh phéan chu yéu cua
san phdm la dich qua. Ham luong protein cia nudc
¢ép dat kha cao 1a 11,08%, chti yéu tir viec b6 sung
collagen thuy phan. Diéu nay cho thdy san phdm
c6 gia tri dinh dudng cao tir viéc bo sung collagen
thay phan vao nudc ép hon hop 6i - dira gitip mang
lai nhitng loi ich cho stitc khde ctia nguoi tiéu
dung.

4. KET LUAN

San phdm nudc ép hon hop 6i - dita dong chai
b6 sung collagen thiy phan tir da ca tra co chat
luong tot nhat khi két hop nudc ép 6i va nuoc ép
dwra & ty 1é 4/6, ty 1é collagen thiy phan phu hop
b6 sung vao nuoc ép la 2%, nuoc ép thanh trung &
95°C trong 10 phut. San ph4m nuéc ép qua 4 tuan
bao quan van dam bao duoc chat luong va an toan
cho nguoi tiéu dung.
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RESEARCH ON THE PRODUCTION OF GUAVA (Psidium guajaval.) PINEAPPLE (Ananas comosus)

PASTEURIZED MIXED JUICE WITH HYDROLYZED COLLAGEN SUPPLEMENT FROM
PANGASIAN FISH (Pangasianodon hypophthalmus) SKIN

Truong Thi Mong Thu', Le Thi Minh Thuy*
1College of Aquaculture and Fisheries, Can Tho University
Abstract

The study was conducted to produce a pasteurized guava-pineapple mixed juice product
supplemented with hydrolyzed collagen from catfish skin that meets nutritional, sensory and
food safety criteria. The research results showed that mixing guava juice and pineapple juice at a
ratio of 4/6 gave a product with beautiful color and the highest sensory score of 18.00 points. The
ratio of added hydrolyzed collagen to the juice mixture was 2%, giving a product with high
antioxidant activity and sensory score of 43.58% and 17.56 points, respectively. When pasteurizing
the mixed juice product at 95°C for 10 minutes, the product had a high sensory score of 18.00
points and a low total aerobic microorganisms of 4.09 x 101 (CFU/mL). The product of
pasteurized bottled guava - pineapple mixed juice supplemented with hydrolyzed collagen from
pangasius skin was refrigerated (0 - 4°C) for 4 weeks and still maintained good sensory quality,
product color, antioxidant activity and total aerobic microorganisms within the allowable limit,
ensuring safety for consumers. The results show the potential for applying hydrolyzed collagen
in the development of functional foods aimed at health and beauty.

Keywords: Antioxidant activity, hydrolyzed collagen, mixed guava - pineapple juice,
pasteurization, storage.
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NGHIEN CUU ANH HUGNG CUA MOT sO YEU 10
HOA LY DEN HIEU SUAT CHIET VA B0 TINH KHIET
PHYCOCYANIN TRONG SINH KHOI
Spirulina SP2 va Spirulina SP4
Buii Thi Thu Uyén?!, Nguyén Thi Phuong Dung? Nguyén Thi Ngoan!,

B4 Thi Duong’, Nguyén Thi Liéu®, Liru Ngoc Sinh?,
D6 Thi Cdm Van*, Tran Dang Thuan®”

"Vien Hoa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

?Khoa Khoa hoc Ung dung, Truong Pai hoc Cong nghé Giao thong Van tii
’Khoa Cong nghé Ky thuat Moi triong, Truong Pai hoc Thi do Ha Noi

*Vien Cong nghé HaUl, Truong Pai hoc Cong nghiép Ha Noi

TOM TAT

*Email: tdangthuan @ich.vast.vn

Spirulina duoc san xuét va ban trén thi truong lam thuc phdm b6 sung giau protein. Vi khuén lam
nay khong chi duoc quan tAm nho ham luong protein cao, ma quan trong hon 1a cac hop chat
trong tdo con c6 gia tri rat 1on ing dung trong duoc, my pham, trong do cé phycocyanin (chiém
khoang 14% khai luwong sinh khoi). Tuy nhién, phycocyanin sé duoc st dung rong rai & cac cap
khéac nhau va c6 hiéu qua hon khi chung duoc stt dung truc ti€p & dang c6 @6 tinh khiét cao hon.
Trong nghién cttu nay, sinh khéi 2 chiing vi khuin lam Spirulina SP2 va Spirulina SP4 duoc st
dung dé nghién cttu chiét phycocyanin, v6i cac yéu t6 anh hudng gom: Dung moi chiét, nhiet do
chiét, khudy tron dén néng do va do tinh khiét ctia phycocyanin. Két qua cho thay, SP2 cho néng
do va do tinh khiét ctia phycocyanin cao hon khi chiét véi nudc, trong khi SP4 cho két qua tot
hon khi diing dém phosphate. Theo d6, xtt Iy lanh & 4°C trong 24 gi¢ 1a diéu kién t6i wu cho SP2
va SP4 khi chiét phycocyanin & trong dung moi nuéc va dém phosphate. Trong diéu kién do,
phycocyanin tho ctia SP2 va SP4 dat nong do va do tinh khiét twong tmg 0,873 mg/mL va 0,9;
0,730 mg/mL va 0,7. Dang chu y, khi chiét & 25°C c6 khudy tir, do tinh khiét ctia phycocyanin tir
sinh khoi SP2 va SP4 dat twong tng 2,5 va 2,0. Phycocyanin chiét tir sinh khéi SP2 dugc tinh sach
bang (NH,),SO, bao hoa va dat do tinh khiét cuc dai 3,37 véi he so tinh khiét dat 3,71 khi 75%
(NH,),SO, bao hoa duoc st dung. Phycocyanin tinh ché tir sinh khoi SP2 dat chat luong thuc
phdm, my ph4m, lam thudc th.

Tt khoa: Spirulina SP2, Spirulina SP4, phycocyanin, chiét, tinh ché.

1. DAT VAN DE

Tao xoan Spirulina 13 mot loai vi khudn lam
dang soi xoan, c6 mau xanh luc dic trung do su
két hop gitra diép luc va phycobiliprotein. Theo t6
chic Y té thé gioi WHO, tao xodn Spirulina duoc
xem la mot ngudn dinh duong va duoc pham tiém
nang cua Thé ky 21. Spirulina khong chi duoc
quan tim nho ham luong protein cao, ma quan
trong hon 1a cac hop chat trong tao con cé gia tri
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rat lon trong chudn doan va diéu tri bénh. Trong
d6, phycocyanin (chiém khoang 14%) 1a thanh
phan dugc cha y dén nhiéu nhat béi né co gia tri
rat lon trong cham soc stic khoe va ho tro diéu tri
mot s6 bénh nan y: Ung thu, HIV... [1]. Tuy nhién,
phycocyanin sé dugc st dung rong rai va coé hiéu
qua hon khi chung duoc st dung truc ti€ép & dang
nguyén chat.
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Phycocyanin 1la mot loai bot mau xanh chiét
xuat tir Spirulina, phttc hop nay da duoc tim thay &
vi khudn lam va cac loai tdo do. Ngoai ra,
phycocyanin thuong duwoc dinh nghia 1a mét sac to
protein phtc tap, co kha nang hap thu anh sang.
bay 1a mot phan ctia nhém phycobiliprotein, dong
vai tro nhu mét sdc t6 phu trong qua trinh quang
hop, gitp tdo hap thu va chuyén déi nang luong
anh sang. Vi phycocyanin 1a mot sac t6 protein nén
phic hop nay c6 tinh chat giong voi protein.
Phycocyanin khong hoa tan trong ruwou va chat
béo, 6n dinh voi anh sang, nhiét do va axit, khong
doc hai va duoc stt dung nhu mot chat phu gia
trong thuc phdm va my phdm. Phitc hop nay bao
gom céac don vi o va B-peptide co khoi lwong phan
ttr trung binh khoang 40 kDa, moi chudi lién két
vOi mot nhom chromophore phycocyanobilin. Phd
hap thu cta trimer c6 mot dinh hap thu riéng biét
& 650 nm, mét dinh hép thu thit cdp & 620 nm, mot
dai hap thu & 360 va 306 nm trong phan tt tia cuc
tim gan va dinh hap thu protein & 280 nm [1].

C-Phycocyanin co6 thé duoc chiét xuat va tinh
ché bang nhiéu phuong phap khac nhau. Mot
phuong phap phd bién lién quan dén viéc pha vo té
bao bao gdm st dung chu ky dong - tan, siéu am
hodc nghién bi sau d6 1a chiét xuat voi dung moi
thich hop nhu nuéc hoac cac dung dich dém. Cac
budc tinh ché thuong bao gom két tiia mudi amoni
sulfat, sac ky trao ddi ion, twong tac ky nudc, tach
bang mang [2]. Cu thé, phycocyanin duoc chiét
bang cach ngam sinh khoi Spirulina trong dung
dich dém phosphate 0,1M c6 pH = 7 hoac dung
dich (NH,,SO, [3]. Phycocyanin duoc chiét theo
chu trinh dong lanh ¢ -25 dén -15°C hodc nitrogen
long va lam ra déong & 4 - 30°C [4]. So véi cac
phuong phap khac thi phuwong phap nay cho hiéu
qud cao nhat. Ngoai ra, phycocyanin con duoc
chiét bang phuong phap pha vo té bao bang bién
phap co hoc, 4p suat cao [2].

Vé tinh ché phycocyanin, phycocyanin tho sau
khi chiét c6 thé duoc tinh sach qua ba budc quy
trinh: Phan doan ammonium sulfate, sic ky loai trtr
kich thuéc Sephadex G-150 va sac ky trao déi ion
DEAE cellulose [4]. Phuong phap nay cho do tinh
khiét 1a 3,64 [3]. Trong nhitng nam gan day, ky
thuat chiét tach 2 pha nudc (ATPE - Aqueous Two-
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Phase Extraction) da duoc 4p dung rong rai dé
tinh sach cac protein, bao gdm ca phycocyanin [5].
Trong hé thong ATPE, 2 pha nudc riéng biét duoc
hinh thanh bang cach pha tron polyethylene glycol
(PEG) vo6i mot polymer khac nhu dextran hoac
mudi & nong do thich hop. Su phan b6 protein
trong hé hai pha phu thugc vao dic tinh bé mat, do
ky nudc va dac tinh héa-ly ciia moéi pha. Cac yéu to
anh hudng dén hiéu qua phan tach bao gom: Loai
polymer, khoi luong phan tit, ty lé thé tich pha, pH,
loai va nong d6 mudi [6]. Tt nhimg tinh chat d6 da
vach ra nhiéu huéng nghién ctu dé tim ra huong
toi wvu. Khi dung ATPE lam tinh sach thi
phycocyanin bi 16i kéo vé mot pha, con cac chat
khac tap trung vao pha phia trén. Ung dung ky
thuat nay, két qua nghién ctu cta Patil va
Raghavarao (2007) da dat duoc do tinh khiét cta
phycocyanin tir Spirulina platensisla 3,52 khi dung
dung méi hai pha polyethylene glycol
(4000) /potassium phosphate system [7].

Do d6, muc tiéu ctia nghién ctu nay la: (i)
khéo sat anh hudng cua cac yéu to dung moi, nhiét
do, va khudy tron dén nong do va do tinh khiét cia
phycocyanin chiét tir sinh khoi SP2 va SP4; (ii)
tinh ché phycocyanin biang dung dich (NH,),SO,
bao hoa & cac nong do khac nhau dé ting do tinh
khiét ctia phycocyanin lén trén 3,0 dap tmg nhu
cau stt dung trong thuc phdm, my phidm va lam
thuoc thtr.

2. PHUONG PHAP NGHIEN CUU

2.1. Vi khuén lam giong va diéu kién bao quan

Giong vi khudn lam gom 2 chung Spirulina
SP2 va Spirulina SP4, cung cép boi GS.TS. Dang
Dinh Kim, Phong Thiy sinh Moéi truong, Vién
Khoa hoc cong nghé Nang luong va Moi truong,
Vién Han lam Khoa hoc va Cong nghé Viét Nam.
SP2 va SP4 duoc nudi gitt trong binh tam giac
1.000 mL chita 500 mL méi truong Zarouk hiéu
chinh voi diéu kién anh sang chiéu tir dén LED
(4.500 LUX) va duoc lac lién tuc trén may lac voi
toc do 150 vong/phut. Thanh phan ctia moi truong
Zarrouk gom (phan A) NaHCO, 16,80 g va
K,HPO, 0,50 g; (phan B) NaNO, 2,50 g; K,SO, 1,00
g; NaCl 1,00 g; MgSO,7H,0 0,20 g; EDTA-
Na.2H,O 0,08 g; CaCl,.2H,O 0,04 g; FeSO,.2H,O
0,01 g; dung dich A5, 1 mL/L.
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Dung dich A5 gém cac thanh phan: H,BO.,
2,86 g/L, MnCl,.4H,0, 1,81 g/L; ZnSO,.7H,0,
0,222 g/L; Na,Mo00O,.2H,0, 0,39 g/L; CuSO,.5H,0,
0,079 g/L; Co(NO,),.6H,0, 0,0494 g/L. pH cta
moi truong nudi duoc chiéu chinh néu can thiét
lén mtc trén 10 bang NaOH 2N.

Dé c6 luong 16m sinh khoi, SP2 va SP4 duoc
nuoi trong binh nhya Viét Nhat loai 10 L da loc tiét
tring qua mang loc 0,45 ym & ty 1é giong 10%
(v/v), nuoi dudi diéu kién suc 5% CO, (0,1 vvm)
duoi diéu kién anh sang xac dinh 9.000 lux. Binh
phan tng duoc trang bi ba dau ong inox 304 (®6)
dé suc khi, 14y mau va thoat khi. Pau inox 304 suc
khi duoc noi voi ong silicon két noi voi dong ho do
luu luong khi dén may suc khi Fujimac va thoi
gian nuoi SP2 va SP4 1a 14 ngay [8]. Sinh khoi SP2
va SP4 duoc thu hoach bang phuong phap loc qua
vai loc. Sinh khéi duoc sdy lanh bang may
(MSL300MT, Mactech Co., Ltd, Vietnam) & 40°C
dén khoi luong khong déi. Sinh khai tao kho duoc
nghién bang may nghién mini (8004, LaLiFa Co.,
Ltd, Vietnam) tao ra bot sinh khoi tdo cé kich
thudc < 5 pm va bao quan duéi 4°C dé phuc vu cho
nghién ctru chiét phycocyanin.

2.2. Cac phuong phap chiét tinh sach
phycocyanin

2.2.1. Chiét phycocyanin tho

Can 0,5 g sinh khoi SP2 hodc SP4 tron véi 25
mL nudc khit ion hodac dung dich dém phosphate
(pH = 7). Hon hop duoc lac xoay 2 phut va xtr ly
lanh duoi cac diéu kién nhiét do va khudy tron
khac nhau trong 24 gio. Cac bién so6 khao sat géom
dung moéi nuwdéc hoiac dém phosphate (pH = 7,0),
nhiét do chiét 4°C hodc - 4°C, khudy tron (khudy
tr & 25°C hoac chi xtr ly lanh 4°C tinh). Hon hop
sau xtt ly lanh duogc ly tam & nhiét do phong, 4.000
vong/phuat, trong 5 phut dé thu dich chiét. Dich
chiét duoc do quang & cac budc song 280, 620, 650
nm dé tinh ham luwong phycocyanin va do tinh
khiét ctia phycocyanin.

2.2.2. Tinh sach phycocyanin

Dung dich phycocyanin chiét tir 10 g sinh khoi
SP2 hodc SP4 dudi diéu kién toi wu nghién ctu tir
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muc 2.2.1 duoc stt dung dé tinh sach phycocyanin
va ting do tinh Kkhiét. Cac budc tinh sach
phycocyanin bao gdm thu hoach phycocyanin tho
va tinh sach bang phuong phap két tha voi
(NH,),SO, tai 25%, 50% va 70% nong do bao hoa &
diéu kién nhiét do phong. Phycocyanin két tua
duoc ly tam 4.000 vong/phtt, trong 5 phut dé thu
dich chiét. Dich chiét duoc do quang & cac buoc
séong 280, 620, 650 nm dé tinh ndéng do
phycocyanin va d6 tinh khiét ctia phycocyanin.

2.2.3. Phuong phap phan tich phycocyanin

- Néng d6 Phycocyanin dugc tinh theo cong
thitc thuc nghiém phat trién boi Bennett va

Bogorad (1973) [9] nhu sau:
PC— OD,, —0.4740D;, M
5.34

Trong d6: PC 1a néng do C-phycocyanin
(mg/mL); 0D620 1a mat do quang cta dich chiét
do tai budc song 620 nm; OD650 la mat do quang
cta dich chiét do tai budc song 650 nm.

Do tinh khiét cta C-phycocyanin duoc tinh
theo cong thitc phat trién boi Abalde va cs (1998)

OD 620 (2)

[10] nhu sau: EP =
ODZSO

Trong do6: OD620 la mat d6 quang caa dich
chiét do tai budc song 620 nm; OD280 la mat do
quang cua dich chiét do tai budc song 280 nm;

Heé s6 do tinh khiét ctia C-phycocamin (PF)
duoc tinh theo cong thitc cong b boi Antelo va cs

(2015) [11] nh PF = 3)
nhu sau: PF =
EP

c

Trong d6: EPP la do tinh khiét cua C-
phycocyanin trudc khi tinh sach; EPC 1a @6 tinh
khiét ctia C-phycocyanin sau khi tinh sach.

2.2.4. Phan tich so'liéu

Thi nghiém duoc lap lai 3 1an va két qua do
duoc trinh bay la gia tri trung binh + do6 léch
chudn. S6 lieu duoc xit Iy bang phan mém excel
ctia Microsoft 2016. Két qua ctia cac thi nghiém
duoc so sanh su khac nhau thong qua chi s6 p
value, voi p < 0,05 duoc xem la su sai khac cé y
nghia thong ke.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1 Anh hudng ciia dung moi dén ndng @6 va
do tinh khiét ctia phycocyanin trong sinh khéi tao
X04n

Trong qua trinh chiét xuat phycocyanin, lua
chon dung moi dong vai tro then chot vi n6 khong
chi anh hudng dén kha niang hoa tan sac t6 ma con
tac dong truc tiép dén hiéu qua thu hoi va do tinh
khiét cta dich chiét. Trong nghién ctru nay, 2 loai
dung moi pho bién 1a nudc cat (H,0) va dung dich
dém phosphate da duoc st dung dé danh gia kha
nang chiét xuat phycocyanin tir sinh khoi hai
chung tao Spirulina: SP2 va SP4. Qua trinh chiét
duoc thuc hién bang cach tron dung moéi véi sinh
khoi ¢ ty 1é xac dinh, sau d6 hon hop duoc xit ly
lanh & 4°C trong 24 gio nhdm pha vé ciu truc té
bao va ho tro gidi phong phycocyanin. Dich chiét
sau do duoc tach biang phuong phap ly tam dé
phan tich nong d¢ va do tinh khiét ctia sic t6. Két
qua phan tich dugc trinh bay trong hinh 1 cho
thay, su khac biét dang ké vé hiéu qua chiét gitta 2
loai dung méi va gitta 2 chting tao. Cu thé, doi voi
chung SP2, nong do phycocyanin thu duoc khi sit
dung nuéc cat va dung dich dém phosphate lan
lwot 1a 0,873 mg/mL va 0,872 mg/mL. Su chénh
léch nay 1a khong cé y nghia thong ke (p > 0,05),
cho thay ca 2 loai dung moéi déu cé hiéu qua teong
duong trong viéc chiét xuat phycocyanin tir SP2.
Tuy nhién, v6i ching SP4, st khac biét tré nén ro
rét hon khi nong do phycocyanin thu duoc tir nudc
cat chi dat 0,495 mg/mL, trong khi dém phosphate
cho gia tri cao hon dang ké 1a 0,730 mg/mL. Diéu
nay cho thay, dém phosphate hiéu qua hon trong
viéc chiét phycocyanin tir SP4 so véi nudc cat
(Hinh 1A). Xét vé d¢ tinh khiét cta phycocyanin
(ty 1é hap thu Agy/As), Xu huong tuong ty ciing
duoc quan sat. Doi voi SP2, do tinh khiét dat duoc
la 0,9 v6i nuoc va 0,8 voi dung dich dém
phosphate; trong khi doi voi SP4, gia tri nay 1a 0,6
va 0,7 tuong ung voi nudc va dém phosphate (Hinh
1B). Nhu vay, cé thé thay rang néu muc tiéu 1a toi
uu hoa ca nong do va do tinh khiét phycocyanin
thu duoc, thi lwa chon dung moi can duoc can
nhéc theo ting chiing tao cu thé: Nuoc cat thich
hop hon voi SP2, trong khi dém phosphate lai phu
hop voi SP4.
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Ngoai ra, s6 lieu thi nghiém ciing chi ra rang
ching SP2 cho hiéu qua chiét phycocyanin vuot
troi hon han so véi SP4, bat ké loai dung moi duoc
stt dung. Cu thé, nong do phycocyanin thu duoc tir
SP2 dao dong trong khoang 0,872 - 0,873 mg/mlL,
so voi 0,495 - 0,730 mg/mL ctia SP4; dong thoi, do
tinh khiét cia SP2 ciing cao hon (0,8 - 0,9) so voi
SP4 (0,6 - 0,7). Diéu nay cho thdy, kha nang tich
lay phycocyanin noi tai cia SP2 ¢6 thé cao hon so
voi SP4, day 1a yéu t6 quan trong can duoc can
nhdc khi lea chon ching tdo 1am nguon nguyén
lieu chiét xuat trong cac tng dung cong nghiép va
nghién ctru.

1,0 A

= SP2 SP4 (A)
0,8
I

’g 0.6 -
g 0,4 E
o T
~

0,2 A

0,0

H,O ’ PP
Dung méi chiét
1,0 7 mSP2 mSP4 B)
0.8
1

0,6 -
o I
[sa)

0.4 -

0,2 A

0,0

H,O PP

Dung mbi chiét
Hinh 1. Anh hudéng ctia dung méi dén néng do va
d6 tinh khiét ctia phycocyanin chiét tir sinh khaéi
SP2 va SP4. PP, dung dich dém phosphate. Néng
d6 phycocyanin trong dich chiét (A), d6 tinh khiét
ctia phycocyanin trong dich chiét (B). Diéu kién
thi nghiém 4°C. PP, dung dich dém phosphate
3.2. Anh hudng ciia nhiét do dén néng do va
do tinh khiét ctia phycocyanin trong sinh khéi tao

X0an

Trong qua trinh chiét xuat phycocyanin, nhiét
do 1a mot yéu t6 c6 anh hudng ro rét dén ca hiéu
suat thu hoi va do tinh khiét ctia dich chiét. Nhiet
do khong chi tac dong dén mirc do pha vo té€ bao
tdo ma con anh hudéng dén do 6n dinh caa
phycocyanin - mot sic t6 protein nhay cam voi
diéu kién moi truong. Trong nghién cttu nay, 2
diéu kién nhiét do 1a +4°C va -4°C duoc lua chon dé
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danh gia anh huong cta nhiét do dén qua trinh
chiét xuat phycocyanin tir 2 chiing tdo Spirulina
SP2 va SP4. Sau khi tron sinh khoi voi dung moi
(nuoc cat hoac dung dich déem phosphate), hon
hop dugc xtt Iy & cac mirc nhiét nay trong 24 gio,
sau d6 ly tam dé thu dich chiét. Két qua vé nong
do va do tinh khiét dugc trinh bay trong hinh 2.
Phan tich s6 liéu cho thay, nhiét do xt ly +4°C cho
hiéu qua chiét xuat vuot troi so voi -4°C & ca 2
ching SP2 va SP4. Cu thé, néng do phycocyanin
thu duoc tir SP2 va SP4 tai +4°C dao dong trong
khoang 0,872 - 0,873 mg/mL va 0,495 - 0,730
mg/mL, twong tmg. Trong khi do, tai -4°C, nong
do phycocyanin ghi nhan duoc 1an luot chi 1a 0,540
- 0,679 mg/mL d6i voi SP2 va 0,340 - 0,446 mg/mL
doi voi SP4 (Hinh 2A). Su chénh léch nay thé hién
anh hudng tiéu cuc cua nhiét do am dén kha nang
chiét xuat sac t6, c6 thé do hién tuong dong da gay
pha huy cau trac protein hodc lam gidm kha nang
khuéch tan cta sic to vao dung moi. Do tinh khiét
ctia phycocyanin - duoc danh gia qua ti s6 hap thu
Ao/ Asg - cling cho thay xu huong twong tu. Tai
diéu kién +4°C, do tinh khiét thu dugc cao hon
dang ké voi gia tri dao dong tir 0,8 - 0,9 (SP2) va
0,6 - 0,7 (SP4); trong khi d6, tai -4°C, cac gia tri
tueong tmg chi dat 0,5 - 0,6 doi voi SP2 va 0,3 - 0,4
doi voi SP4 (Hinh 2B). Két qua nay cling c6 them
nhan dinh ring diéu kién nhiét d6 duong gan 0°C
la phu hop hon d@é bao toan tinh chat protein cta
phycocyanin, ciing nhu ho tro hiéu qua qua trinh
chiét xuat tir sinh khoi tao.
2.5 ~
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SP2/H20 SP2/PP SP4/H20 SP4/PP
Nhiét 46

Hinh 2. Anh hudng ciia nhiét do dén ndng do va
d6 tinh khiét ctia phycocyanin chiét tir sinh khaéi
SP2 va SP4. Nong @6 phycocyanin trong dich chiét
(A), do tinh khiét cia phycocyanin trong dich
chiét (B). PP, dung dich dém phosphate
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Téng hop cac két qua thu duoc, co thé két
luan rang nhiét do xt ly +4°C la diéu kién thich
hop hon so voi —4°C d@é chiét xuat phycocyanin tit
2 chung tdo Spirulina SP2 va SP4, xét ca vé mat
hiéu suat thu héi va chat luong san phdm. Diéu
nay phu hop véi cac nghién ctru trudc do, trong dé
phycocyanin duoc ching minh 1a 6n dinh tot hon &
nhiét do thap va dé bi bién tinh khi tiép xuc voi
diéu kien dong bang va ra dong lap lai.

3.3. Anh hudng ciia phuwong phép xit Iy dén
noéng do va do tinh khiét ctia phycocyanin trong
sinh khdi tdo

Trong quy trinh chiét xuat phycocyanin tir
sinh khoéi tdo Spirulina, phuong phap tién xt ly
sinh khoi dong vai tro thiét yéu trong viéc pha vo
thanh t€ bao va giai phong sac t6 ra moi truong
dung moi. Nghién cttu nay tap trung danh gia anh
hudng ctia hai phuong phéap xtt ly phé bién: (i) xt
ly nhiét lanh & +4°C; (ii) khudy tir & 25°C dén hiéu
qua chiét xuat phycocyanin tit hai ching Spirulina
SP2 va SP4. Két qua vé nong do va do tinh khiét
ctia phycocyanin duogc thé hién lan luot trong hinh
3A va 3B. Dt lieu thuc nghiém cho thay, phuong
phap xt ly nhiét lanh & +4°C mang lai néng do
phycocyanin cao hon dang ké so voi phuong phéap
khudy ti. Cu thé, véi ching SP2, nong do
phycocyanin thu duwoc & +4°C dao dong tur 0,872 -
0,873 mg/mL, trong khi phuong phap khudy tir chi
dat 0,423 - 0,651 mg/mL. Tuong tu, & chiing SP4,
nong do dat duoc tir xi¢ ly lanh 1a 0,495 - 0,730
mg/mL, vuot troi hon so véi 0,291 - 0,347 mg/mL
khi xir ly bang khudy tit (Hinh 3A). Tuy nhién,
diéu dang chu y 1a do tinh khiét ctia dich chiét lai
cho xu hudng nguoce lai. O diéu kieén khudy ti, do
tinh khiét dat gia tri cao hon ro rét: 2,4 - 2,5 doi voi
SP2 va 1,3 - 2,0 doi voi SP4, so voi chi 0,8 - 0,9
(SP2) va 0,6 - 0,7 (SP4) khi xtt ly bang phuong
phap nhiét lanh (Hinh 3B). Su khac biét nay co thé
duoc giai thich do khudy tir giup loai bé cac tap
chat khong tan hodc khong bén trong diéu kién
nhiét do phong, trong khi phwong phap x Iy lanh,
mac du gitp pha vo té€ bao hiéu qua hon, lai khong
loai trir hoan toan céac protein hodc hop chat déng
chiét c6 thé anh huong dén gia tri tinh khiét. Két
qua nay phan nao tuong déng véi cac nghién cttu
khac. Cu thé, nghién cttu cta Patil va Raghavarao
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(2007) chi ra rang, khudy tir két hop véi he 2 pha
nuoc c6 thé nang cao dang ké do tinh khiét cua
phycocyanin, dat gia tri > 4,0, khi so sanh véi cac
phuong phap co hoc don 1é [7]. Tuwong tu, Niu va
cs (2007) ap dung ky thuat chiét bang khudy tir két
hop sic ky trao ddi ion c6 thé tang do tinh khiét
lén dén 5,0, nhung yéu cau quy trinh xt ly nhiéu
budc va diéu kién kiém soat nghiém ngat [12].
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Hinh 3. Anh hudng ctia phuong phép xit ly dén
néng do va do tinh khiét ctia phycocyanin chiét
tir sinh khéi SP2 va SP4. Nong d¢ phycocyanin
trong dich chiét (A), do tinh khiét ciia
phycocyanin trong dich chiét (B). PP,
dung dich dém phosphate

3.4. D¢ tinh khiét cia phycocyanin sau tinh
sach

Trong phan nghién ctru nay luong 10 g sinh
khoi SP2 duoc stt dung dé chiét voi nudce cat trong
diéu kién lanh +4°C. Dich chiét chita phycocyanin
tho sau d6 duoc tinh sach bang phuong phap két
taa voi (NH,),SO, & cac nong do bao hoa 1a 25%,
50%, 75% va 100%. Két qua sau tinh sach thé hién &
hinh 4, cho thay nong do ban dau ctia phycocyanin
tho sau khi chiét 1a khoang 2,5 mg/mL. Gia tri
nong do nay git & muc twong duong 2,51 mg/mL
khi st dung (NH,),SO, 25% bao hoa. Sau do6 tang
lén muc 3,49 - 4,59 mg/mL khi (NH,),SO, bao hoa
tang lén 50 - 75%. Tuy nhién, ting thém néng do
(NH,),SO, bao hoa len mirc 100% thi néng do
phycocyanin két ttia giam xu6ng 3,16 mg/mL. Xu
hudéng cta do tinh khiét phycocyanin ciing tuong
te nhu xu huéng néng do phycocyanin va dat cuc
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dai 3,37 khi st dung (NH,),SO, bao hoa 75% (Hinh
4A). He so tinh khiét cua phycocyanin chiét tie
sinh khoi SP2 ciing dat murc cuc dai 3,71 khi nong
d6 (NH,),S0, bao hoa Ia 75% (Hinh 4B).

SJ. mMn

SP2/H,0 25% 50% 75% 100%
(NH,),SO, bdo hoa

4
B
3
g2
0 . . . .

SP2/H,0  25% 50% 75% 100%
(NH,),SO, bdo hoa

Hinh 4. Néng d6 va do tinh khiét (A) va hé sd tinh
khiét PF (B) ctia phycocyanin chiét tir sinh khéi
SP2 sau qua trinh tinh sach bang phuong phap két
tha voi (NH4),SO, bao hoa

boi voi cac ung dung thuc phdm va duoc
phdm, do tinh khiét ctia phycocyanin thuong duoc
danh gia bang ty 1é hap thu (EP = A620/A280),
trong do6 ty 1é cao hon biéu thi do tinh khiét cao
hon. Ty 1é 0,7 tré 1én thuong duoc coi la cap thuc
pham. Ty lé tix 0,7 - 3,9 duoc coi 1a cap thudc thir va
ty 1e 4,0 tror 1én duoc coi la cap phan tich [13].

Két qua tinh ché phycocyanin tir sinh khoi SP2
trong nghién cttu nay dat do tinh khiét 3,37 nim
trong dang cip thudc thtt. Nhu vay, phycocyanin
sau qua trinh tinh ché voi (NH4),SO, bao hoa 75%
co thé dung tot cho thuc phdm, my pham, lam
thuoc thtt. Tuy nhién, dé tang pham vi tng dung
ctia phycocyanin chiét tir SP2, cac phuong phap
tinh sach khac hién dai hon nhu sic ky cot (trao
déi ion, loc gel, tuong tac ki nudc, cong nghe
mang loc/siéu loc, chiét 16ng ran hai pha) dé co6
thé dat hé so tinh khiét lén toi 5,0 - 7,0 st dung
trong linh vuc duoc phdm va phan tich [14, 15].

4. KET LUAN

Céc yéu t6 anh hudéng gém dung moi chiét,
nhiét do chiét, khudy tron dén néng do va do tinh
khiét cta phycocyanin chiét tir sinh khoi vi khudn
lam SP2 va SP4 da dugc khao sat trong nghién cttu
nay. Két qua nghién cttu cho thiy, SP2 cho néng

= Ndng do = D6 tinh khiét

PC (mg/mL), EP
O =2 N W »
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do va do tinh khiét ctia phycocyanin cao hon khi
chiét véi nuoc, trong khi SP4 cho két qua tot hon
khi dung dém phosphate. Theo @6, x ly lanh &
4°C trong 24 gio 1a diéu kién toi uvu cho SP2 va SP4
khi chiét phycocyanin & trong dung moéi nudc va
dem phosphate. Trong diéu kién do, phycocyanin
tho ctia SP2 va SP4 dat nong do va do tinh khiét
tuong tng 0,873 mg/mL va 0,9; 0,730 mg/mL va
0,7. Pang chu vy, khi chiét & 25°C c6 khuay tt, do
tinh khiét ctia phycocyanin tir sinh khoi SP2 va
SP4 dat tuong tmg 2,5 va 2,0. Phycocyanin chiét tir
sinh khoi SP2 duoc tinh sach bang (NH4),SO, bao
hoa va dat do tinh khiét cuc dai 3,37 voi hé so6 tinh
khiét dat 3,71 khi 75% (NH4),SO, bao hoa duoc sir
dung. Phycocyanin tinh ché tit sinh khoi SP2 dat
chat luong thuc phdm, my pham, lam thudc tht.
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RESEARCH ON THE EFFECT OF PHYSICOCHEMICAL FACTORS ON THE EXTRACTION
EFFICIENCY AND PURITY OF PHYCOCYANIN IN Spirulina SP2 va Spirulina SP4 BIOMASS
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Abstract

Spirulina is produced and marketed as a protein-rich food supplement. This cyanobacterium is
not only of interest because of its high protein content, but more importantly, the compounds in
the algae are also of great value for pharmaceutical and cosmetic applications, including
phycocyanin (accounting for about 14% of the biomass weight). However, phycocyanin could be
widely used at different levels and is more effective when it is used directly in a form of higher
purity. In this study, the biomass of two cyanobacterial strains Spirulina SP2 and Spirulina SP4
were used to study the extraction of phycocyanin, with the influencing factors including
extraction solvent, extraction temperature, and agitation on the concentration and purity of
phycocyanin. The results showed that SP2 gave higher concentration and purity of phycocyanin
when extracted with water, while SP4 gave better results when using phosphate buffer.
Accordingly, cold treatment at 4°C for 24 hours was the optimal condition for SP2 and SP4 when
extracting phycocyanin in respective water and phosphate buffer solvents. Under these
conditions, crude phycocyanin of SP2 and SP4 reached concentrations and purities of 0.873
mg/mL and 0.9; 0.730 mg/mL and 0.7, respectively. Notably, when extracted at 25°C with
magnetic stirring, the purities of phycocyanin from SP2 and SP4 biomass reached 2.5 and 2.0,
respectively. Phycocyanin extracted from SP2 biomass was purified with saturated (NH,),SO,
and reached a maximum purity of 3.37 with a purity factor of 3.71 when 75% saturated (NH,),SO,
was used. Phycocyanin purified from SP2 biomass was of food, cosmetic, and reagent quality.

Keywords: Extraction, purification, phycocyanin, spirulina SP2, spirulina SP4.
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NGHIEN CUU QUY TRINH CONG NGHE SAN XUAT
NUOGC COT CHANH DAY MAT ONG (Passiflora edulis]

Ping Xuan Pao®*, Trin Hoang Ail, Trin Ngoc Diép?,

Nguyén Ngoc Nhi®, Nguyén Ngoc Qui®

!Khoa Nong nghiép - Thuy san, Truong Pai hoc Ciu Long

?Vien Cong nghé thuc pham - Sinh hoc, Truong Pai hoc Cuu Long

TOM TAT

? Phong Quan Iy khoa hoc, Truong Pai hoc Ciu Long

* Email: dangxuandao@mku.edu.vn

Chanh day 1a nguén trai cay giau vitamin C, chat chong oxy hoa va céc vi chat thiét yéu hé tro
tang cuong hé mién dich. Trong khi d6, mat ong tu nhién chita nhiéu enzyme, khoang chat va sé
hiru cac dac tinh khang khudn manh. Su phéi hop gitta 2 thanh phan nay khong chi tao nén
huwong vi dé chiu, thanh mat ma con mang lai gia tri dinh duong cao, dap tnmg xu huéng tiéu dung
hién dai huéng dén cac san phdm an toan va lanh manh. Ngoai ra, viéc ché bién nuéc c6t chanh
day mat ong con gop phan nang cao gia tri kinh té cho nong san dia phuong, déng thoi mé rong
tiém nang phat trién cho nganh cong nghiép thuc phdm va dé uong. Trong quy trinh san xuat,
phan ruot chanh day duoc xir Iy bang enzyme Angel pectinase ctia hang Angel Yeast (Trung
Quoc) & nong do 0,25% trong thoi gian 180 phut voi nhiét do 45°C, pH 4,5. Sau d6, dich chanh day
duoc phoi tron voi 40% mat ong hoa ca phé Coop Select va 0,3% xanthan gum, tién hanh gia nhiét
& 100°C, thoi gian 5 phut dé tao thanh san ph4m nudc cot chanh day mat ong hoan chinh.

Tt khéa: Chanh diy, mat ong, pectinase, do uong.

1. DAT VAN BE

Chanh day (Passiflora edulis) 1a mot loai trai
cay nhiét doi giau gia tri dinh duong va ngay cang
duoc wa chuong nho huwong vi dac trung, vi chua
thanh mat cung voi ham luong cao cac duong chat
c6 loi cho stc khoe. Trai chanh day dac biet néi
bat voi ham luong vitamin C, chat chong oxy hoéa
va nhiéu khoang chat thiét yéu nhu: Kali, magie va
sat, gop phan quan trong trong viéc tang cuong hé
mién dich, bao vé hé tim mach, ho tro tiéu hoa va
cai thién stc khée lan da [1]. Bén canh d6, mat
ong nguyén chat tir 1au da duoc biét dén nhu mot
thuc phdm tuw nhién co gia tri duoc lieu cao, sé hitu
cac dac tinh khang khuén, chong viém, déng thoi
chtta nhiéu enzyme va hop chét sinh hoc c6 loi cho
co thé [2].

Trong bo6i canh xu huong tiéu dung hién dai
dang dich chuyén manh meé sang cac san phdm c6
nguodn goc tu nhién, khong st dung chat bao quan
téng hop, an toan va c6 loi cho strc khoe thi su két
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hop gitta chanh day va mat ong khong chi tao nén
mot huong vi doc ddo, thom ngon ma con moé ra
tiém nang lon trong viéc phat trién san phdm do
uong chic nang. Pay la huéng di tiém nang giup
nang cao gia tri gia ting cho nong san trong nuoc,
g6p phan thuc déy tiéu thu noi dia va timg budc
tham gia vao chudi gia tri nganh thuc phdm - do
uong co loi cho stc khoe [3, 4].

Tuy nhién, dé tao ra san phdm nudc c6t chanh
day mat ong c6 chat luong cao, 6n dinh va phu hop
thi hi€u nguoi tiéu dung, quy trinh cong nghé san
xuat can duoc nghién ctru mot cach bai ban va cé
co s& khoa hoc. Mot trong nhitng giai phap quan
trong giup nang cao hiéu qua san xuat va chat
luong san phidm la tmg dung enzyme pectinase
trong qua trinh xtt Iy dich qua. Enzyme pectinase
c6 kha nang phan giai pectin, thanh phan chinh
trong cau truc vach té bao thuc vat, tir do giup tang
hiéu suat thu hoi dich qua, gidm do nhoét, cai thién
do trong va nang cao chat luong cdm quan ctia san
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phdm [5]. Pay 1a mot budc cai tién cong nghé
quan trong, giup toi wu héa qua trinh xt ly nguyén
lieu, giam lang phi, dong thoi gitt duoc toi da cac
hop chét c6 loi trong dich qua. Viéc bd sung cac
phu gia tu nhién nhu xanthan gum va diéu chinh
ty 1é phoi tron mat ong khong chi gop phan tao do
sanh min, 6n dinh hé keo, ma con anh hudng truc
tiép dén mau sic, huong vi va két cdu cta san
phdm cuéi cung [6, 7]. Tat ca cac yéu to nay doi
héi mot quy trinh san xuat dugc xay dung dua trén
dix lieu thuc nghiém, cé tinh t6i vu hoa cao, dam
bao an toan thuc phdm, én dinh cam quan, bao
toan dinh duong va kha nang tng dung quy mo
cong nghiép.

Do @0, viéc nghién ctru xac 1ap quy trinh cong
nghé san xuat nudc cot chanh day mat ong, dic
biét voi ing dung enzyme pectinase trong giai
doan xtr ly dich qua, 1a hét stc can thiét va co y
nghia thuc tién sau sac. Nghién cttu nay khong chi
g6p phan hoan thién cong nghé ché bién trai cay

theo huong hién dai, ma con thuc ddy gia tri hoa
san phdm nong nghiép dia phuong, phu hop voi xu
huong phat trién thuc phdm chitc nang va do uéng
tién loi, lanh manh trong ky nguyén tiéu dung
xanh va bén vimg.

2. PHUDNG TIEN VA PHUONG PHAP NGHIEN CUU

2.1. Phuong tién

2.1.1. Nguyén vat liéu

Nghién ctu duoc tién hanh trén qua chanh
day tim dwoc thu mua tai phuong DPong Thanh,
tinh Vinh Long.

Mat ong hoa ca phé Coop Select dwoc mua tai
Siéu thi Coopmart, Chi nhanh Vinh Long (phuong
Long Chau, tinh Vinh Long).

Enzyme pectinase ctia hiang Angel Yeast
(Trung Quoc) duoc san xuat tir nam Aspergillus
niger, hoat do: 60.000 Ul/g (t6i thiéu) mua tai
Cong ty TNHH TNKTKH Trung Hai.

Béang 1. Mot s6 thong s6 clia cac nguyén vt lieu st dung

Chanh day tim Mat ong Angel pectinase
pH: 2,7 pH: 4,2 Tén khoa hoc: endo-polygalacturonase
Ham luong pectin: 1,75% bo dm: 21% Nhiét d¢ toi wu: 40 - 50°C

Ham luong duong

A Tt 9
Do Brix: 14,2% khit: 75%

pH t6i vu: 4 -5

Néng @6 khuyén cao: 0,1 - 0,25% tity theo
nguyén liéu st dung

Hoa chat citric axit monohydrate 99,5%
(Trung Quoc) va xanthan gum Lorann (US) mua
tai Cong ty TNHH TNKTKH Trung Hai.

2.1.2. Dung cu va thiét bi

Dung cu. Cac dung cu thong thuwong cua
phong thi nghiém.

Thiét br:

- Bép dién tir KG20IFP1.

- Can phan tich OHAUS PAJ102.
- Chiét quang ké ATAGO N-1A.

- May do pH dang but Aqua Pal Trans
Instruments TP9106.

- Bé 6n nhiet Memmert, WIB11.
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2.2. Phuong phap nghién ctru

2.2.1. Phuong phap xdc dinh hiéu suat thu hoi
dich qua chanh diy

Chanh day, rtta sach, cat doi theo chiéu
ngang, tach va thu hoi ruot chanh day, sau d6 can
1.000 g ruot chanh day, b6 sung ché phdm enzyme
pectinase voi nong d¢, nhiét do thtly phan va thoi
gian thay phan nhu b6 tri thi nghiém. Sau d6 cha,
loc tho dich chanh day va tinh phan trim dich
chanh day thu hoi.

Két qua duoc xac dinh theo cong thirc:
H = (mz/ml) X 100%.

Trong d6: H 1a hiéu suat thu héi dich qua
chanh day (%); m, 1a khoi luong dich qua chanh
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day thu dugc sau qua trinh thiy phan (g); m, la
khoi luong rudt qua chanh day twoi (g) [5].

2.2.2. Phuong phap thuc nghiém xac dinh cac
yéu to anh huong dén chat hrong nudc cot chanh
ddy mat ong

Khao sat cac yéu to anh hudng truc tiép dén
chat luong nudc cot chanh day mat ong 1a nong do
ché phidm enzyme pectinase, thoi gian thiay phan
chanh day, ty 1¢ mat ong va pectin st dung trong
qua trinh phoi tron dé san phdm c6 mui vi va trang
thai tot nhat khi stt dung. Cac yéu t6 thi nghiém
duoc khao sat doc 1ap. Trong d6 moi mot yéu to sé
duoc khao sat 1an luot tai cac mirc khac nhau, cac
yéu to khac sé duoc c6 dinh tai mot gia tri duoc Iua
chon, thi nghiém duoc lap lai 3 1an.

Thi nghiém 1: X4c dinh anh hudng ctia néng
do ché phdm enzyme pectinase va thoi gian thiy
phan dén hiéu suat thu héi dich chanh day. Yéu to
c6 dinh la khoi luong ruot chanh day, loai ché
phdm enzyme pectinase stt dung, chon nhiét do
45°C, pH 4,5 dua trén huong dan sir dung cua hang
san xuat, thong s6 nay cing phu hop voi nghién
cttu ctia Pratik va cs (2021) bao cao hoat tinh toi
wu clia pectinase tir Aspergillus niger & pH 4,5 va
nhiét do 45°C khi nuoéi cdy trén phu phdm vo cam
[8]. St dung dung dich Na,CO, 10% dé diéu chinh
pH cta dich chanh day dén gia tri 4,5. Chi tiéu
theo doi 1a hiéu suat thu héi cta dich chanh day.
Thi nghiém duoc b6 tri nhu sau:

Bang 2. Thi nghiém x4c dinh 4nh huéng ctia ndong do6 ché phdm enzyme pectinase va thoi gian thiy phan
dén hiéu sudt thu héi dich chanh day

g i Cac cong thic thi nghiém
C hi ngh ‘
ac yéu to thi nghiém MBC CT.1 CT-2 CT3
Noéng do enzyme pectinase (%) 0 0,2 0,25 0,3
Thoi gian thiy phan (phut) 0 150 180 210

Ghi chu: MPC (mau doi ching), CT-1 (cong thirc 1), CT-2 (cong thiic 2), CT-3 (cong thirc 3)

Thi nghiém 2: Xac dinh anh huong cua ty 1é
mat ong b sung dén gia tri cdm quan cia nudc
cot chanh day mat ong. Yéu t6 c6 dinh 1a nong do
enzyme pectinase va thoi gian thay phan t6i wu
cua thi nghiém 1, ham luong duong saccharose
20%. Chi tiéu theo doi 1a gia tri cAm quan mau sac,
mui, vi cia san pham nudc cot chanh day mat ong.
Céc thi nghiém nay duoc lap lai 3 1an va duoc thé
hién & bang 3.

Thi nghiém 3: Xac dinh anh huong cua ty 1é
xanthan gum b6 sung dén gia tri cdm quan cla
nudc cot chanh day mat ong. Yéu t6 co dinh la
nong do enzyme pectinase 0,25%, thoi gian thiy
phan 180 phut, ham lwong mat ong b6 sung 30%,
dung dung dich axit citric 10% dé diéu chinh pH

dén 3,3. Chi tiéu theo doi 1a gia tri cAm quan trang
thai ctia san phdm nudc c6t chanh day mat ong.
Céc thi nghiém nay duoc lap lai 3 1an va duoc thé
hién & bang 4.
Bang 3. Thi nghiém xac dinh anh hudng cta ty le
mat ong b sung dén gi4 tri cAm quan cia nudéc
cot chanh day mat ong

. Cac cong thtc thi nghiém
Yeéu t6 thi nghiém
CT-1 CT-2 CT-3
Ty 1é mat ong bo 20 30 10
sung (%)

Ghi chu: CT-1 (cong thic 1), CT-2 (cong thirc
2), CT-3 (cong thiic 3)

Béng 4. Thi nghiém x4c dinh 4nh hudng ctia ty 1é xanthan gum b sung dén gia tri cam quan
ctia nudc cot chanh day mat ong

Cac cong thtrc thi nghiém
Yéu t6 thi nghiém
MDbC CT-1 CT-2 CT-3
Ty le xanthan gum b6 sung (%) 0 0,1 0,3 0,5

Ghi chu: MPC (mau doi ching), CT-1 (cong thic 1), CT-2 (cong thirc 2), CT-3 (cong thiic 3).

222

NONG NGHIEP VA MOI TRUONG - THANG 8/2025



KHOA HOC & CONG NGHE

2.2.3. Phuong phdp xdc dinh mot so chi tiéu
chat lrong cua nuoc cot chanh diy mat ong

Phan tich cdm quan d6i v6i nudc cot chanh
day pha mat ong dwoc thuc hién thong qua
phuong phap mo ta dinh lwong. Phuong phap nay
cho phép danh gia chi tiét cac thuoc tinh cdm quan
ctia san pham, bao gom trang thai, mau sic, mui
va vi. Mot hoi dong gom chin thanh vién da duoc
tuyén chon va huidn luyén theo tiéu chuidn ISO
8586:2023 dé lam quen v6i cac dac diém cam quan
dac trung ctia mau thtr. Sau qua trinh dao tao, hoi
déng xay dung thang do cuong do gdbm nam mtic
nham dinh luong mitc do cam nhan cta ting chi
tieu. Trong qua trinh danh gid, moi thanh vién
duoc cung cdp mau nudc cot chanh day pha mat
ong cung phiéu danh gia, tir d6 tién hanh cham

diém va xac dinh mtc do6 cdm quan cta timg thuodc
tinh dua trén thang do da chuédn hoa [9].

Ham luong chat kho hoa tan trong dich qua
chanh day duoc xac dinh bang chiét quang ké
ATAGO N-1a, don vi do 1a phan tram (%) & nhiét
do6 20°C [10]. P06 pH cuaa dich chanh day duoc do
theo TCVN 12348:2018 [11]. Phuong phap nay dua
trén nguyen ly pH 1a chi s6 biéu thi hoat do ctia ion
hydro (H+), dugc xac dinh théng qua sy chénh
lech dien thé gita dién cuc thay tinh va dién cuc
so sanh khi ca hai duoc nhung ngap trong mau
thir.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng néng d¢ enzyme pectinase va
thoi gian thiy phan dén hiéu sudt thu hoéi dich
chanh day

Bang 5. Hiéu suit thu héi dich chanh day theo néng do enzyme pectinase va thoi gian thiy phan (%)

Néng do enzyme pectinase (%)
Thoi gian xtt ly (phut) 0,2 0,25 0,3 TBNT
150 78,9 + 0,5%¢ 81,3 + 0,5 74,9 + 0,3 78,4 +2,8*
180 79,7 + 0,8% 82,3 +0,3% 76,5+ 0,45 79,5+ 2,5"
210 81,1+0,75% 82,2 + 0,38 76,3 + 0,35 79,9+ 2,8°
TBNT 79,9+ 1,1° 81,9 +0,6¢ 75,9 +0,6°

Ghi chu: Gid tri duoc biéu thi bang trung binh + do léch chudn cua phép do 3 Ian Igp lai: cdc chir cdi
khac nhau dang in hoa trong cung mot cot, dang in thuong trong cung mot hang biéu thi sir khdc biét co
¥ nghia cua cdc nghiém thirc khado sat theo kiém dinh LSD ¢ do tin cdy 95%;: TBNT Ia trung binh nghiém

thire.

Bang 5 cho thay, ndng do enzyme pectinase va
thoi gian thiy phan déu anh hudéng dang ké dén
hiéu suit thu hoi dich chanh day. Khi tang thoi
gian thiy phan tir 150 - 210 phut, hiéu suat thu hoi
c6 xu hudéng ting & ca 3 mic néng do6 enzyme,
hiéu suat trung binh cao nhat la 81,9% duoc ghi
nhan & mic 0,25% pectinase, mau doi chimg khong
stt dung enzyme thiy phan cé hiéu suét thu héi la
68,7%. Cu thé, tai nong do enzyme 0,25%, hiéu suat
thu héi ting nhe theo thoi gian, tir 81,3% (150
phut) dén 82,2% (210 phut), cho thay su 6n dinh va
hiéu qua ctia mic enzyme nay. Nguoc lai, ndng do
0,3% lai cho hiéu suat thap nhat (TBNT = 75,9%) du
co thoi gian thay phan twong duong, nguyén nhan
c6 thé 1a do du thira enzyme dan dén hién tuong
tc ché hoat tinh hoac pha vo ciu trac té bao

khong can thiét, lam gidm hiéu qua trich ly. Xu
huong nay ciing dugc cing c6 boi nghién ctru cia
Tapre va Jain (2014) nhan dinh pectinase giup pha
vO cau trac pectin, lam gidm do nhot va tang hieu
suat ép trong cong nghiép ché bién trai cay [12].
Bén canh d6, nghién cttu cta Kapilavai va cs
(2024) ching minh viéc t6i wu hoda san xuat
enzyme pectinase tir vi Kkhudn Bacillus
licheniformis c6 thé tang hiéu suat thiy phan lén
dang ké, dong thoi giam chi phi nguyén liéu [13].
Pratik (2021) cting ghi nhan hoat tinh cao cua
enzyme pectinase chiét xuat tir Aspergillus niger
khi duoc nuoi cay trén vo cam, goi md tiém nang
tan dung phu phdm nong nghiép dé san xuat
enzyme [14]. Dua trén dix lieu da phan tich va ban
luan tit ca nghién ctru trong nudc va quoc té, diéu
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kién t6i vu cho thi nghiém thu héi dich chanh day
bang enzyme pectinase la nong do enzyme
pectinase 0,25%, thoi gian thiy phan 180 phuit.

Maic du nhiéu nghién cttu cho thay, phoi hop
enzyme pectinase voi cellulase va hemicellulase
giup tang hiéu suat trich ly, trong nghién cttu nay
chi st dung pectinase vi rudét chanh day chua it
cellulose, khong can pha vo toan bo cau truc té
bao. Pha v& qua muc cau truc thanh té bao boi hon
hop da enzyme c6 thé sinh ra cac hop chat phu
nhu duwong trung gian, aldehyde hoac glycoside,
anh huéng dén mau sic va huong vi dic trung caa
nudc cot chanh day - von 1a cac yéu té6 cam quan
then chot anh huong dén kha nang chap nhan san
phdm ctia nguoi tiéu dung [15]. Hon nita, stt dung
pectinase don doc giup don gian hoa diéu kién
phan tmg, dé kiém soat va giam chi phi san xuat

trong khi hiéu suat thu hoi dich qua van dat mic
cao (82,3%) & diéu kién toi uu.

3.2. Anh huéng ty 1&é mat ong dén gié tri cam
quan nudc cot chanh day mat ong

Bang 6 cho thdy, sau khi cho 20% duong
saccharose va thém mat ong thi ty 1é mat ong bd
sung khac nhau ¢ cac mau c6 anh hudng ro rét
dén chat luong cam quan ctia nudc cot chanh day
mat ong, bao gdm cac yéu t6 mau sic, mui va vi.
Cu thé, ty le 30% mat ong cho diém cam quan cao
nhat & ca ba tiéu chi: Mau sac (4,61), mui (4,60) va
vi (4,74). Ty lé nay giup san phdm gitt duoc mau
vang sang dic trung, dong thoi ting cuong huong
thom va do ngot mot cach hai hoa ma khong lam
mat di tinh twoi mat von c6 ctia chanh day.

Bang 6. Piém cdm quan ciia nudc cdt chanh day mat ong theo ty 1& mat ong (%)

biém cam quan
Ty lé mat ong (%)
Mau sic Mui Vi
20 4,64 +0,3* 3,41 +0,6° 3,44+ 0,3¢
30 4,61+ 0,5 4,60 +0,3* 4,74 £ 0,4*
40 4,0+ 0,3 4,56 + 0,4° 4,42 + 0,3

Ghi chu: Gi tri trong bang 14 trung binh cua 3 Ian Iap lai, cdc gid tri ¢ cdc chit cdi khdc nhau dinh kém
trong cung cot thé hién su khdc biét y nghia ¢ muc 5%.

Két qua nay hoan toan phu hop voi cac nghién
cttu ctia Rocha va Bolini (2015) nhian manh ring
muc do ngot vira phai 1a chia khoa dé nang cao
kha nang chiap nhan cadm quan, trong khi du vi
ngot kéo dai c6 thé gay phan tng tiéu cuc tir nguoi
titu dung [16]. Deliza va cs (2005) st dung
phuong phap danh gia Free-Choice Profiling cho
thay, cac thugc tinh nhu “huong thom tw nhién” va
“sac thai tuoi mat” 1a yéu t6 hang dau anh hudng
dén cam nhan tich cuc vé nudc chanh day. Diéu
nay giai thich vi sao mau 30% c6 su can bang tot
nhat gitta mui huwong mat ong va chanh day [17].

Tir két qua danh giad cadm quan va tham khao
cac nghién ctru lien quan c6 thé két luan ty 1é 30%
mat ong bo sung la diéu kién toi vu cho san phdm
nudc cot chanh day mat ong, giup can bang hai
hoa gitta mau sac tu nhién, huong thom dé chiu va
vi chua ngot hap dan. Su dong thuan gita dir lieu
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thuc nghiém va cac két luan khoa hoc truoc do
g6p phan khang dinh tinh kha thi cta ty 1é nay cho
tmg dung thuc tién trong san xuat dé udng cé6 gia
tri cdm quan cao.

3.3. Anh huéng ty 1é xanthan gum dén gi4 tri
cam quan trang thai nudc cot chanh day mat ong

Bang cho thdy, tac dong ctia xanthan gum dén
chat luong vat ly va trai nghiém khi stt dung nuéc
cot chanh day mat ong sau 3 ngay ké tir khi san
xuat. Mau doi ching khong c6 xanthan gum (0%)
chi dat 2,24 diém, phan anh trang thai loang, dé
phan 16p va cam giac uoéng thi€u muot ma. Piéu
nay phu hop voi mo ta cia Chaturvedi va cs
(2021), cho ring, hé thuc pham 1éng khong cé6
chat 6n dinh thuong kém déng nhat, nhanh phan
pha va dé lai cam giac khong dé chiu khi uéng
[18]. Khi b6 sung 0,1% xanthan gum, diém cam
quan tang lén 3,22 cho thay, céi thién ro rét vé do
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déng nhat va do sanh nhe, tuy nhién van con hién
tuong phan lop nhe sau pha loing va cam giac
uong chua tron vi. Theo Singh va cs (2021), néng
do xanthan duoi 0,2% thuong chi du dé cai thién
budc dau vé do nhot ma chua thé tao két cau 6n
dinh bén vimmg [19].
Bang 7. Piém cim quan trang théi ctia nuéc
cot chanh day mat ong theo ty 1é xanthan

gum b3 sung (%)
Ty 1é xanthan gum (%) biém cam ‘?T‘an trang
thai
0 2,24+ 0,3¢
0,1 3,22 + 0,4°
0,3 4,92+ 0,3
0,5 4,07+ 0,5

Ghi chu: Gia tri trong bang Ia trung binh cua 3
1an Iap lai, cdc gid tri co cdc chir cdi khac nhau
dinh kém trong cung cot thé hién su khic biét y
nghia o muc 5%.

bang chu y, mau cé 0,3% xanthan gum dat
diém cam quan cao nhat 4,92, cho thdy su déng
nhat hoan hao, muot miéng khi uéng va gitt 6n
dinh sau pha loang. Nghién cttu ctia Nagwa va cs
(2020) ciing cho thay, cac san phdm nudc trai cay
khi dugc b6 sung xanthan gum & mic 0,3 - 0,4%
dat do “creaminess” (min miéng) ly twéng ma van
duy tri do twoi mat va dé tieu thu [20]. Tuy nhién,
khi tang lén 0,5% xanthan gum, diém cam quan
giam xuong con 4,07, do san pham tré nén dac hon
mttc mong mudn, gay cam giac dinh va nang
miéng. Pay cing 1a diéu ma Chaturvedi va cs
(2021) da leu y khi xanthan gum vuot qua mtc t6i
uu, tinh chat luu bién cta san phdm thay déi theo
chiéu huéng khong mong mudn, anh huong dén
st chap nhan ctia nguoi tieu dung [18].

Tu cac két qua trén, c6 thé khang dinh rang
viéc bé sung 0,3% xanthan gum 1a t6i wu, vira dam
bao trang thai vat ly 6n dinh, han ché phan 16p sau
pha loang, vira mang lai diém cam quan cao nhat
nho trai nghiém uéng muot va tu nhién.

3.4. Mot s chi tiéu chat lugng ctia nudc cot
chanh day mat ong

Viéc xac dinh chi tiéu chat lugng ctia nudc cot
chanh day mat ong c6 y nghia rat quan trong, 1a co
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s khoa hoc dé lya chon dua vao ché bién, giup
chat luong san phdm dat yéu cau va dong nhat
(Bang 8). Két qua danh gia cho thay, nudc cot dat
tiéu chuén cao vé cam quan va thanh phan hoa ly:
Mau vang cam dam bat mat (4,61 diém), mui thom
dac trung (4,60 diém), vi ngot hai hoa voi chua
thanh (4,74 diém), trang thai dong nhat gan nhu
tuyét doi (4,92 diém). Céac chi tiéu hoa ly nhu do
Brix cao (49,86%), pH & muc 3,3 va chi so axit
tuong doi thap (0,28%) phan anh duoc su can bang
tot gitta do ngot va do chua, tao nén san phdm hap
dan va 6n dinh.
Bang 8. Mot s chi tieu chat luong ctia nudc
cot chanh day mat ong

Mot so chi tiéu chat Két qua dénh gia
luong
, 4,61
M \ ’ b
au sac Mau vang cam dam
4,60
Mui =
u Mui thom rat dic trung
4,74
Vi Vi ngot xen 1an voi vi
chua thanh
4,92
T hai - ;
rang thal Dich dong nhat
Chat kho hoa tan 59,86%
(‘Bx)
bo pH 3,3
Chi sp a).ﬂt. (quy vé 0.28
axit citric) (%)
buong tong (%) 52,78

Dua vao cac thong so6 nay, bang huéng dan
pha loang (Bang 9)dong vai tro quan trong trong
viéc t6i wu hoa trai nghiém nguoi tiéu dung theo
ting s& thich va muc dich st dung khac nhau. Cu
thé, muec pha loang 2 14n tao ra vi rat dam da, thich
hop dé diung véi da trong thoi tiét nong; trong khi
pha 3 - 3,5 1an cho ra san pham c6 vi nhe nhang, dé
uong, phu hop voi nguoi khong thich qua ngot
hodc dung cho muc dich phé thong.

Téng thé, viec danh gia chi tiéu chat luong va
xay dung huong dan pha loang khong chi giup tiéu
chuén hoa san ph4m ma con nang cao gia tri cam
nhan va su tién dung, dap tmg nhu cau da dang
clla nguoi tiéu dung.
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Bang 9. Hu6ng din cac mitc pha lodng nudc cot chanh day mat ong

Phaloang | Ham luong |DPuong téng , L
(Lin) | chitkho ) | Gw/w) | PH Cam nhan vi
9 29,93 26,39 35 Rat dam da, co6 thé h(()i’léngot, thich hop uéng
2,5 23,9 21,11 3,6-3,7| Dam vira, vi hai hoa, thich hop uong lanh
3 20,0 17,59 3,7-3,8 Vi vira, dé uong, phu hop dai tra
35 171 15,08 3.9 Vi hoi nhat nhe, phu hop nguoi khong thich
ngot
4 15,0 13,2 4,0 Nhat, mui nhe
4. KET LUAN 5. Nguyén Nhat Minh Phuong, Ché Van

Quy trinh san xudt nuoc cot chanh day mat
ong toi vu duoc xac 1ap voi ba yéu to ky thuat
chinh: St dung enzyme pectinase & nong do 0,25%
trong 180 phut thay phan dé thu héi dich chanh
day hiéu qua; b6 sung 30% mat ong nham dat duoc
chat luong cdm quan hai hoa gitta mau sac, mui va
vi; thém 0,3% xanthan gum dé 6n dinh trang thai
san phdm, dam bao do dong nhat va trai nghiém
uong muot ma. San phdm cudi cung khong chi c6
gia tri dinh duong cao v6i mau sic va mui vi dic
trung, ma con dat cac chi tiéu hoa ly tieu chudn
nhu: Do Brix 49,86%, pH 3,3 va trang thai 6n dinh.
Quy trinh nay gép phan nang cao gia tri nong san
dia phuwong va mé ra huong di moéi cho nganh
cong nghiép d6 uong lanh manh, ty nhién va tién
loi, phu hop véi xu hwong tiéu dung hién dai.
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Abstract

Passion fruit is a rich source of vitamin C, antioxidants, and essential micronutrients that help
strengthen the immune system. Meanwhile, natural honey contains a variety of enzymes,
minerals, strong antibacterial properties. The combination of these two ingredients not only
delivers a pleasant, refreshing taste but also offers high nutritional value, aligning with modern
consumer trends that prioritize safe and healthy products. Additionally, the production of passion
fruit and honey concentrate contributes to enhancing the economic value of local agricultural
products and expanding development potential for the food and beverage industry. In the
production process, the passion fruit pulp was treated with Angel pectinase enzyme (Angel Yeast,
China) at a concentration of 0.25% for 180 minutes at 45°C and pH 4.5. Subsequently, the
extracted juice was blended with 40% Coop Select coffee blossom honey and 0.3% xanthan gum,
then heated at 100°C for 5 minutes to obtain the final honey passion fruit concentrate product.

Keywords: Passion fruit, honey, pectinase, beverage.
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TAC BONG CUA SONG SIEU AM BEN QUA TRINH
LEN MEN DO UuGNG PROBIOTIC TU QUA 01 BONG DU

Nguyén Dtrc Tién" *, Nguyén Thi Huyén'

! Vien Co dién nong nghiép va Cong nghé sau thu hoach

"Email: nguyenductienved @gmail.com

TOM TAT

Lactobacillus plantarum1a mot loai vi khuin probiotic duoc tng dung rong rai trong san xuat
thuc phdm lén men nho kha nang hoé tro tiéu hoa va tang cuong mién dich. Oi bong Du (Psidium
guajava), mot giong 6i dic san dia phuong tai xa Gia Lam, thanh pho Ha Noi, chtta ham luong
cao cac hop chat hoat tinh sinh hoc nhu: Polyphenol, vitamin C va axit hitu co, 1a nguon nguyén
lieu tiém nang cho san xuat do uéng probiotic giau gia tri dinh duong va cam quan. Nghién ctru
nay nham danh gia anh hudng cta séng siéu am dén qua trinh 1én men nudc ép qua 6i Pong Du
bang ching Lactobacillus plantarum T1.9, tap trung vao cac chi tieu: Mat do té bao probiotic,
hoat tinh chong oxy héa (DPPH) va chat luong cam quan san phdm. Céc yéu t6 khao sat gom:
Cuong do6 siéu am tir 0 - 1,5 W/cm2 & tan so6 20 kHz, thoi gian xt ly siéu am tit 0 - 180 giay, thoi
diém xt ly siéu am tir 21 - 33 gio sau khi cdy giong va thoi gian lén men tir 0 - 73 gio. Két qua
nghién ctru cho thdy, diéu kién xt ly siéu am t6i wu 1a 0,9 W/cm? trong 120 giay tai thoi diém 29
gid sau cay giong, gitip rut ngin thoi gian 1én men con 41 gio nhung van dat mat do té bao 6,3 x
10® CFU/mL va hoat tinh DPPH dat 72,36%, cao hon 1,23 lan so v6i mau doi chimg. Panh gia cam
quan cho thdy, san phdm gitt duoc hwong vi ddc trung cta 6i, vi chua, ngot hai hoa va dat tong
diém cam quan 18,72/20, phan anh muic do chap nhan cao tir nguoi tieu dung. Két qua nghién
cttu khang dinh tiém nang tmg dung cong nghé siéu am trong san xuit dd udng probiotic tir
nguyen liéu ban dia, gop phan nang cao hiéu qua lén men, gia tri sinh hoc va cdm quan san

pham.

Tt khéa: Do uong probiotic, Lactobacillus plantarum, lén men, 6i Pong Du, song siéu am.

1. DAT VAN BE

Trong nhitng nam gan day, nguoi tieu dung
ngay cang quan tam dén moi lien he gitta ché do
dinh duong va stic khoe, tir do thuc ddy su phat
trién manh meé cua nganh thuc phdm chtc nang,
dac biét 1a cac san pham chua vi sinh vat c6 loi
(probiotic) [1]. Probiotic 1 nhitng vi sinh vat song,
khi duoc bo sung véi liéu luong thich hop, mang
lai loi ich sttc khée cho vat chd, nhw can bang hé vi
sinh duong rudt, ting cuong mién dich, ho tro tiéu
hoa va phong ngtra nhiéu bénh ly man tinh [1, 2].
Tuy nhién, hau hét san phim probiotic hién nay
duoc 1én men tir sita, dan dén han ché trong viéc
tieu dung doi voi nguoi khong dung nap lactose,
nguoi an chay hodc nguoi c6 nhu cau st dung san
phdm nguén goc thuc vat. D6 udéng probiotic tir
thuc vat, dac biét 1a tir nuoc ép trai cay, dang noi
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lén nhu mot xu huéng thay thé day tiém nang nho
chtra nhiéu vitamin, khoang chat, hop chat chong
oxy hoa va chat xo [2, 3]. Trong s6 cac nguyén liéu
thuc vat, qua 6i Pong Du (Psidium guajava L.),
mot dac san dia phuong cta xa Gia Lam, thanh
pho Ha Noi, duoc biét dén voi ham luong cao
vitamin C, polyphenol, flavonoid va hoat tinh
chong oxy hdéa manh, day 1a nguon nguyeén lieu
phu hop d@é phat trién do uong probiotic tir thuc
vat giau gia tri sinh hoc. Tuy nhién, qua trinh 1én
men lactic truyén thong thuong thoi gian 1én men
kéo dai va doi hoi diéu kién kiém soat chat ché vé
pH, nhiét do, vo trung..., gy trd ngai cho viec mé
rong san xuat va anh huong dén chat luong cam
quan san phdm. Do d6, can nghién cttu cac giai
phap ky thuat méi nham rat ngan thoi gian lén
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men va nang cao hiéu qua sinh hoc ctia san pham.
Cong nghé siéu am 1a mot huong di méi day hia
hen trong linh vuc ché bién thuc phdm nho kha
nang tao ra hiéu tng tao bong bong khi vi moé chan
khong bang séng siéu am (cavitation) gitp tang
tinh thAm mang té bao, kich thich hoat tinh
enzyme va thuc ddy qua trinh trao d6i chat cta vi
sinh vat [4]. Cac nghién cttu da chi ra rang, siéu
am khong chi tang sinh khéi vi khudn probiotic
ma con nang cao ham luong hop chat phenolic,
flavonoid va hoat tinh chong oxy hoa trong cac san
ph4m lén men thuc vat. Dac biét, sieu am & cuong
do thap co thé kich thich sinh truéng, hoat tinh
sinh hoc va kha nang thich nghi
khuan Lactiplantibacillus — plantarumtrong  giai
doan sinh truong lay thita (logarit), tir d6 nang cao
hiéu qua léen men [5]. Mot s6 co ché dua ra 1a hiéu
ung co hoc va xam thuc cta siéu am lam thay déi
tinh thAm mang té bao, m& cac kénh van chuyén
ion va tin hiéu néi bao, kich hoat téng hop cac chat
chuyén hoa tht cap [6]. Ngoai ra, siéu am con
duoc ching minh c6 thé ting cuong kha nang
hinh thanh mang sinh hoc va bam dinh cta vi
khudn probiotic trong moéi truong thuc vat
[5]. Lactobacillus plantarum, hién duoc phan loai
la Lactiplantibacillus plantarum, 1a mét vi khudn
lactic c6 kha nang song sot cao, chiu duoc nhiéu
diéu kién moi truong khac nghiét va dugc cong
nhan 1a probiotic tiém nang. Tai Viet Nam, loai nay
da duoc tng dung trong lén men cac san phdm
nhu stta chua, nem chua chay va nudc ép trai cay
[7]. Tuy nhién, ciac nghién cttu ung dung cong
nghé siéu am trong lén men nudc ép qua 6i Dong
Du van con rat han ché.

Vi vay, nghién cttu nay duoc thuc hién nham
danh gia anh huong cta xit ly siéu am tan so6 20
kHz dén qua trinh lén men nudc ép qua 6i Pong
Du bing ching L. plantarumT1.9. Cac chi tiéu
danh gia gom: Mat do té bao sau len men, do pH,
hoat tinh chong oxy héa (DPPH) va chat luong
cam quan cua san phiam, lam co s& khoa hoc cho
viéc tng dung cong ngheé siéu am trong san xuat
dd udng probiotic tir nguyén liéu ban dia giau hoat
chat sinh hoc.

cua vi
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2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu va thiét bi
2.1.1. Nguyén liéu va vi sinh vat

- Nguyén lieu thuc vat: Qua 6i Pong Du
(Psidium guajava) duoc thu mua tai xa Gia Lam,
thanh pho Ha Noi. Nguyén liéu duoc thu hai dong
loat theo cting diéu kién san xuat, chon qua chin,
con tuoi, mau sic dep, khong bi dap nat, van
chuyén vé phong thi nghiém trong vong 12 gi¢ sau
thu hai.

- Chang vi sinh vat: Chung Lactobacillus
plantarumT1.9 (L. plantarum T1.9) duoc cung cap
boi BO mon Cong nghé Sinh hoc sau thu hoach va
Hop chat thién nhién, Vién Co dién nong nghiép
va Cong nghé sau thu hoach, Bo Nong nghiép va
Moi truong. Ching duoc bao quan lau dai trong
dung dich glycerol 10% & -18°C. Trudc khi thi
nghiém, ching duoc hoat hoa va nhan giong theo
quy trinh mo ta tai muc 2.2.2.

2.1.2. Hoa chat va thiét bi

Hoa chat: Gom axit citricc, NaHCO,, NaCl
(Trung Quoc)...; thiét bi: May siéu am TJS-3000
V6.0, may do mat do quang (Ultrospec 2000,
Pharmacia Biotech), may sdy Grot DZ 47-63, can
phan tich Precisa XT 320M (Thuy Si), can ky thuat
OHAUS Cent-0-Gram (My), thiét bi do pH va Brix
ké.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap ldy mau va xir ly mau

Qua 6i Pong Du twoi dugc ldy mau theo
huong dan Codex CAC/GL 50-2004 [8]. Moi dot
thuc nghiém st dung khoang 40 kg 6i, dong trong
sot nhwa (10 kg/sot), van chuyén vé phong thi
nghiém trong 12 gio. Sau d6, nguyén liéu duoc loai
bo di vat, rita sach, cat nho, nghién va xay nhuyén
voi nudc (ty 1e 1: 1 w/v). Hon hop sau nghién duoc
¢ép loc qua vai loc @é thu dich qua (nudc ép qua 6i
bong Du). Nuoc ép thu duoc sau loc duoc diéu
chinh pH vé 5,5 bang axit citric va hiéu chinh do
Brix vé 8,4°Bx. Trong mdéi mé thi nghiém, khoang
30 L nuoc ép qua 6i Pong Du duoc chuan bi. Sau
d6, nudc ép duoc chia déu vao cac binh tam giac
c6 dung tich 500 mL, méi binh chira 300 mL dich.
Cac mau duoc thanh trung ¢ 95°C trong 15 phut,

229



KHOA HOC & CONG NGHE

sau d6 lam ngu¢i nhanh vé 30°C. Dich nudc ép nay
duoc st dung cho qua trinh 1én men.

2.2.2. Chuan bi giong

Chiung L. plantarumT1.9 duoc hoat hoa (ti
ong bao quan dong glycerol 10% & nhiét do -18°C)
biang cach cdy chuyén 100 pL vao 10 mL moi
truong MRS broth v6 tring, nuéi lac & nhiét do 37
+ 1°C trong 22 gio dé thu sinh khai vi khuén, tao
thanh giong cap 1. Sau d6, 1 mL dich giong cap 1
duoc cdy chuyén vao 100 mL moéi truong MRS
broth, ti€p tuc nuoi ¢ nhiét do 37 + 1°C trong 22
gio dé thugiong cap 2c6 mat do té bao dat
khoang 10° CFU/mL. Dich nuéi duoc ly tam &
4.000 vong/phut trong 20 phut (& nhiét do 4°C),
sinh khéi thu duoc rira 2 1an bang dung dich NaCl
0,85% vo trung, réi hoan nguyén vé thé tich ban
dau bang dung dich dém. Mat d¢ té bao cta giong
cap 2 duoc xac dinh bang phuong phap dém
khuian lac sau pha loang thap phan trén moi
truong MRS agar. Dich giéng sau khi chuin bi
duoc bao quan tam thoi & nhiét do 5°C va st dung
trong vong 24 gio dé dam bao hoat tinh sinh hoc
va kha nang song cta té bao vi sinh vat [9].

223 Lén men

Lén men duoc tién hanh trong diéu kién lén
men chim (300 ml nudc ép qua 6i Pong Du/binh
tam giac 500 ml), cay giong L. plantarum T1.9
duoc cdy vao dich léen men voi ty le 1% (v/v) voi
dat mat do ban dau khoang 10° CFU/mL.

Qua trinh lén men duoc tién hanh & nhiét do
léen men 37 + 1°C trong diéu kién khong khudy,
trong moi truong yém khi tr nhién (day kin bang
nut bong tiét trung nhung khong cép khi).

- Xur Iy siéu am trong qua trinh Ién men: Qua
trinh xtt ly siéu am duoc thuc hién bang thiét bi
siéu am TJS-3000 V6.0 (dung tich bé siéu am 60 L,
tan so hoat dong 20 kHz). Trudc khi xit 1y, bé duoc
bom 30 L nudc va duy tri nhiét do én dinh & 37 +
1°C nho hé thong diéu nhiét tich hop. Binh tam
giac chtra dich 1én men duoc c6 dinh bang gia do
tai vi tri trung tam budng siéu am nham dam bao
phan bo nang luong siéu am dong déu. Cac yéu to
khao sat bao gom: Cuong do siéu am (W/cm?),
thoi gian xtt ly (gidy) va thoi diém xtt ly (gio lén
men) nham xac dinh diéu kién t6i uu cho timg thi
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nghiém. Méi t6 hop thi nghiém duoc 1ap lai 3 1an
dé dam bao do tin cay cta két qua. Sau xir ly, cac
mau duoc chuyén vé buong lén men c6 kiém soat
nhiét do (37 + 1°C) va tiép tuc lén men dén khi két
thuc.

- Trong qua trinh lén men duoc 14y mau dinh
ky dé theo doi mat do té bao, pH, hoat tinh chong
oxy hoa va cac chi tiéu cam quan.

2.2.4. Khio sat anh huong cua cuong do siéu
am

Sau 29 gi¢ lén men nudc ép qua 6i Pong Du,
cac mau duoc xtr ly siéu am trong 120 gidy & cac
muc cuong do sieu am: 0 (doi ching); 0,3; 0,6; 0,9;
1,2; 1,5 W/cm2 ¢ tan s6 20 kHz. Qua trinh lén men
tiép dén 42 gio, sau d6 tién hanh xac dinh mat do
té bao va hoat tinh chong oxy hoa DPPH.

2.2.5. Khdo sat anh huong cua thoi gian xur [y
Siéu dm

Mau dugc xtt ly & cuong do sieu am 0,9
W/cmé, tan s6 20 kHz trong cac khoang thoi gian:
0 (doi chimg), 60, 90, 120, 150 va 180 giay, sau d6
lén men tiép dén 42 gio dé danh gia mat do té bao
va hoat tinh DPPH cta nuéc ép qua 6i Dong Du
sau lén men.

2.2.6. Khao st thoi diém xit Iy siéu am

Thiét lap xt ly siéu am tai cac thoi diém: 21,
23, 25, 27, 29, 31 va 33 gio 1en men. Diéu kién siéu
am: 0,9 W/cm?, 20 kHz va siéu am 120 giay. Sau
xt ly, ti€p tuc lén men dén 42 gid va phan tich
danh gia mat do t€ bao va hoat tinh DPPH cta
nuoc ép qua 6i Pong Du sau lén men.

2.2.7. Khdo st thoi gian Ién men

Lén men nudc ép qua 6i Pong Du kéo dai thoi
gian dén 73 gi0, siéu am duoc ap dung tai 29 gid
sau lén men (xt ly siéu am 0,9 W/cm?, 20 kHz,
150 giay). Mau duoc 14y tai cac thoi diém: 0, 29, 33,
37, 41, 45, 49, 53, 57, 61, 65, 69 va 73 gi¢ 1én men
dé danh gia mat do té bao, DPPH va cam quan ctia
nuoc ép qua 6i Dong Du sau lén men.

2.3. Cac phuong phap phan tich
2.3.1. Xac dinh pH va do Brix

pH duoc do bang may do pH, do Brix x4c dinh
bang khuc xa ké cam tay, 4p dung theo AOAC
(2019) [10] va Ranganna (1986) [11].
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232 Didnh gid khd ning chong oxy hda
(DPPH)

Phuong phéap dua trén viéc khit goc DPPH
(1,1-diphenyl-2-picrylhydrazyl), do do6 hap thu
quang & budc song 550 nm sau 30 phut phan tng &
nhiét do 37 = 1°C trong bong toi [12, 13]. Cong
thie tinh phan tram kha nang tc ché goc tu do
DPPH:

DPPH bi «c
A_mau) /A_blank) x 100

2.3.3. Xdc dinh mat do vi khuan

Mat d¢ té bao duoc xac dinh bang phuong
phap dém khuén lac trén moi truong MRS-agar,
theo ISO 15214:1998 [9].

2.3.4. Panh gid cam quan

St dung phuong phap cho diém theo TCVN
7041:2009 [14]. Tham khao bé sung theo hudng
dan danh gia cdm quan thuc phdm cta Stone va
Sidel (2004) [15].

2.3.5. Xir ly so liéu

Moi thi nghiém déu tién hanh 14p lai 3 1an doc
lap, so liéu 1a két qua trung binh ctia cac lan thi
nghiém. Cac so liéu thi nghiém duoc xt ly bang

ché = ((A_blank -

phan tich phuong sai m¢t nhan t6 (ANOVA) dé

xac dinh sy sai khac gitra cac gia tri trung binh so

sanh bang LSD, c¢6 y nghia véi do tin cay P < 0,05.

Str dung phan mém Statgraphics Plus, versoon 5.1.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia cuong d6 séng siéu am
trong qua trinh lén men dén mat do té bao ctia L.
plantarum 'T1.9 va hoat tinh chéng oxy héa DPPH
clia nuéc ép qua 6i Pong Dur sau 1én men

Nghién ctru t6i wu cuong do siéu am 1a yéu to
quan trong trong qua trinh nuoéi cdy thu mat do te
bao cta L. plantarum T1.9 va hoat tinh chong oxy
hoa DPPH ctia nudc ép qua 6i Pong Du sau lén
men. Theo Krasovitski va cs (2011) [16], Néu
cuong do siéu am qua cao, nang luong co hoc 1éon
c6 thé pha vo cau truc té bao, gay tén thuong dén
cac dai phan ttr sinh hoc hoac dan dén su chét cua
té bao. Nguoc lai, néu cuong do siéu am qua thap,
chi tao ra cac bot khi vi mo trong méi truong chan
khong ma khong da kha nang tac dong lén té bao
dé thé kich thich hoat dong cuta vi sinh vat, do do
hiéu qué sinh hoc dat duoc sé bi han ché [16 -18].

__ 100 - - 100
3 £
= 80 - b R - 8.0 =
H. U
S 60 - . d ab L1 : cd - 6.0 =
(N : ~
a0 - i N: 1 [0 =
2 NN :
20 - ::5:5: 1 I 20
0 - . mEC - 0.0
0 (d&i 0,3 0,6 0,9 1,1 1,4
chirng)

Cuong dé siéu am (w/cm?)

@m Hoat tinh chéng oxy héa DPPH cta nwéc 6i sau Ién men (%)

m Mat dé té bao L. plantarum T1.9 cla nwéce 6i sau 1én men (x 10°

CFU/mi)

Hinh 1. Anh huéng cuong d6 song siéu am trong qua trinh lén men dén mat do t& bao cta L.
plantarumT1.9 va hoat tinh chdng oxy hoa DPPH ctia nuéc ép qua di Dong Du sau 1én men
Ghi chu: Nhitng chit cdi (a, b) khdc nhau trong cung mot cot biéu thi sir khac biét co y nghia thong
ké gitta cdc cong thire (p < 0,05), cdc gid tri duoc thé hién + SD cua 3 Ian Iap lai.

Hinh 1 cho thay, tac dong cta cac cuong do
nang luong siéu am khac nhau doi voi mat do té
bao cta L. plantarum T1.9 va hoat tinh chong oxy
hoa DPPH ctia nudc ép qua 6i Pong Du sau lén
men: Cac muc cuong do siéu am khac nhau sé thu
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duoc mat do té bao cua L. plantarum T1.9 va hoat
tinh chong oxy héa DPPH hoa khac nhau ¢ mtc y
nghia 5%. Cac gia tri cao nhat cia mat do té€ bao
cta L. plantarum'T16 va hoat tinh choéng oxy héa
DPPH cuia nuéc ép qua 6i Pong Du sau lén men
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lan luot 1a 6,3 x 10® CFU/ml va 69,81% duoc quan
sat thay & cuong do sieu am 1a 0,9 W/cm? Khi
tang cuong do siéu am len 1,1 W/cm2, mat do té
bao cua ching L. plantarumT1.9 va hoat tinh
chong oxy héa DPPH cutia nudc ép qua 6i Pong Du
sau lén men c6 huong giam, ti€p tuc tang cuong
do siéu am lén 1,4 W/cm2, mat do té€ bao giam con
4,6 x 10® CFU/mL va hoat tinh chéng oxy hoéa
DPPH chi dat 55,95%, thap hon dang ké so voi mau
siéu am & cuong do song siéu am 0,9 W/cm?.

O cuong do sieu am thdp hon (0,3 va 0,6
W/cm?), két qua cho thay cé su cai thién nhe vé
mat do té bao va hoat tinh DPPH so voéi d6i ching
khong siéu am, tuy nhién van thap hon so véi mau
xtt Iy & 0,9 W/cm2. Piéu nay co thé do nang luong
song siéu am & muc thap chua da dé tao ra hiéu
tng tao bong boéng khi vi mé chan khong bang
song siéu am da manh dan dén tac dong kich
thich té bao ctia vi khudn con han ché [4, 19]. Co
ché tac dong tich cuc & cuong do séng siéu am
pht hop ¢o thé lien quan dén viéc tang tinh tham
mang té bao, kich thich trao d6i chat va ho tro
téng hop céac hop chat hoat tinh sinh hoc [20, 21].
Nguoc lai, khi vuot qua nguong chiu dung, hiéu
tng co hoc, nhiét va héa hoc do siéu am tao ra co
thé gay tén thuong té€ bao, tic ché su phat trién cta
vi sinh vat va lam gidm kha nang song sot cta vi
khuén [21, 5]. Do d6, cuong do song siéu am 0,9
W/cm? duoc xac dinh 1a diéu kién duoc st dung
cho cac thi nghiém ti€p theo trong nghién ctu
nay.

3.2. Anh huéng ctia thoi gian siéu am trong
qua trinh lén men dén mat do té bao cia L.
plantarum 'T1.9 va hoat tinh chéng oxy héa DPPH
ctia nu6c ép qua 6i Pong Dur sau 1én men

Anh huéng cta xtt Iy siéu am trong thoi gian
khac nhau doi voi mat do té bao cta L. plantarum
T1.9 va qua trinh san xuat hoat tinh chéng oxy hoa
DPPH cua L. plantarum T16 duoc thé hién trong
hinh 2: V6i viec kéo dai thoi gian xit Iy siéu am, toc
do ting mat do té bao cta L. plantarum T1.9 va
hoat tinh chong oxy hoa DPPH ctia nuoc ép qua 6i
bong Du sau 1én men luc dau ting lén va sau do6
giam dan. Trong do, khi thoi gian xtt ly 1a 120 giay,
ty lé ting mat do té€ bao cta L. plantarum T1.9 va
sinh hoat tinh chéng oxy héa DPPH déu dat gia tri
cao nhat lan luot 1a 5,4 x 10® CFU/ml va 72,41% (p
< 0,05). Tuy nhién, khi kéo dai thoi gian siéu am
len 150 va 180 giay, hoat tinh DPPH va mat do té
bao déu giam ro rét. Hién tuong nay cé thé do tac
dong xam thuc kéo dai ctia siéu am, tao ra cac
bong bong khi vi m6é chan khong va séong xung
kich pha hiy mang té bao dan dén té€ bao bi ton
thuong boi tic dong xam thuc kéo dai, lam giam
kha nang song sot va hoat tinh sinh hoc cua vi
sinh vat. Theo Chemat va cs (2011) [4], Khadem
va cs (2020) [17], thoi gian siéu am dai c6 thé lam
tang dang ké nang luong co hoc va hoa hoc, dan
dén pha huy cau trac té bao vi sinh vat. Dua trén
cac két qua nay, thoi gian siéu am 120 giay da
duoc chon dé st dung cho céac thtt nghiém tiép
theo.

x 10° CFU/ml
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Thori gian siéu am (gidy)

o Hoat tinh chéng oxy héa DPPH cla nwéc 6i sau lén men (%6)

—— Mt d6 té bao L. plantarum T1.9 cia nwde &i sau Ién men (x 10°

CFU/mi)

Hinh 2. Anh hudng théi gian siéu 4m trong qua trinh 1én men dén mat do t& bao ctia L. plantarum'T1.9
va hoat tinh chéng oxy héa DPPH
Ghi chiu: Nhimg chir cdi (a, b, ¢, d) khdc nhau trong cung mot cot biéu thi sir khiac biét co y nghia
thong ké gitta cdc cong thirc (p < 0,05), cdc gid tri dwoc thé hién + SD cua 3 Ian Iap lai.
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3.3. Anh hudng ctia thoi diém siéu am trong
qua trinh 1én men dén mat d6 t€ bao caa L
plantarum T1.9 va hoat tinh chdng oxy h6éa DPPH
ctia nuéc ép qué 6i Pong Dur sau 1én men

Viéc lua chon thoi diém can thiép siéu am toi
uu 1a diéu can thiét nham dat duoc sy gia ting vé
mat do té bao cta L. plantarum'T1.9 va hoat tinh
chong oxy hoa DPPH ctia nudc ép qua 6i Dong Du
sau lén men. Néu can thiép séng siéu am & thoi
diém qua som, té bao ctia vi khudn con yéu, chua
kip thich nghi voi moi truong nuoi cay sé lam tén
thuong té bao. Trong khi do, ¢ thoi diém thich
hop, tac dong song siéu am vira c6 thé anh huong
tot dén thanh té bao, vira ting cuong su trao doi
chat, tang chuyén khoi, ting toc cac phan ung hoa
hoc va tang hiéu suat sinh khoi cting nhu san
phdm chuyén hoéa [4, 5]. Hinh 3 cho thay, anh
hudéng cta viéc xtt ly siéu am & cac giai doan tang
truong khac nhau do6i voi mat do té bao cua L.
plantarum T1.9 va hoat tinh chong oxy hoa DPPH
ctia nuoc ép qua 6i Pong Du sau lén men. Su can
thiép bang xir ly séng siéu am & giai doan ting
truong logarit 29 gi¢ sau khi cay da thuc ddy qua
trinh lén men ctia vi khuin: So véi d6i ching, mat
do té bao cta L. plantarum T1.9 va hoat tinh chong
oxi hoa DPPH ctia nudc ép qua 6i Dong Du sau
lén men duogc xit Iy song siéu am & 29 gio nudi cay
tang lén gia tri cao nhat la 6,3 x 10* CFU/ml va
72,09% (p < 0,05). Trong giai doan nay, té€ bao vi
khuén phat trién manh, toc do trao déi chat cao va

kha nang thich nghi tot vdi cac tac dong vat ly tir
bén ngoai, nhu da dugc mo ta boi Khadem va cs
(2020) [17], Racioppo va cs (2017) [18]. Trong giai
doan som (tir 21 - 27 gio sau khi cdy giong vi
khudn), cac té bao vi khuén can thich nghi véi moi
truong moi dé€ tang sinh té€ bao. Xt ly siéu am &
giai doan nay c6 thé dé dang gay ra tac dong xau
cho cac té bao vi khuin, dan dén toc do tang
truong tuong doi thap, mat do t€ bao cta L.
plantarum T1.9 va hoat tinh chéng oxi hoa DPPH
ctia nudc ép qua 6i Pong Du sau lén men duoc xit
ly siéu am & 21 gio nuoi cay 1a 4,1 x 10' CFU/ml va
31,68%, & 23 gid nudi cay la 4,6 x 10" CFU/ml va
34,33%, & 25 gior nuodi cay 1a 6,8 x 10" CFU/ml va
49,27%, & 27 gio nuodi cay 1a 5,2 x 10 CFU/ml va
53,18%. Tuy nhién, trong giai doan logarit, vi
khuan phat trién nhanh va trao déi chat manh me.
Mait khac, khi xtr Iy sieu am ¢ thoi diém muon hon
(31 va 33 gior sau khi cay giong vi khudn), mac du
vi khuan L. plantarum T1.9 van trong pha logarit,
nhung toc do tang sinh va trao ddi chat c6 xu
huéng gidm dan, dan dén hiéu tng kich thich caa
siéu am kém ro rét. Do d6, hiéu ung kich thich
sinh hoc tir séng siéu am khong con phat huy ro
rét nhu & giai doan dinh sinh truong. Tai cac thoi
diém nay, mat d¢ t€ bao chi dat 4,3 x 10* CFU/mL
(31 gio) va 4,1 x 10* CFU/mL (33 gio), trong khi
hoat tinh chong oxy héa DPPH lan luot dat 58,72%
va 53,86%, déu thap hon dang ké so voi gia tri toi
uu quan sat duoc ¢ thoi diém 29 gio.

== 100 - r 90 =
T 90 - L so £
S 80 - - 70 S
70 4 I 60 (=
co 4 50 )

40

50 o

40 S 20

30 -gii E L3 10

20 4 Q

21 23 25

29 31 33

Thei diém siéu am (gicr)

m Hoat tinh chéng oxy héa DPPH cltia nudc 6{ sau lén men (%)
@ Mat dé té bao L. plantarum T1.9 cla nwdéc &i sau 1én men (x 107 CFU/mI)

Hinh 3. Anh hudng thoi diém siéu am trong qua trinh lén men dén mat do té bao
cta L. plantarum'T1.9 va hoat tinh chéng oxy héa DPPH
Ghi chi: Nhimg chir cdi (a, b, ¢, d) khdc nhau trong cung mot cot biéu thi swr khac biét co y nghia
thong ké gitta cdc cong thirc (p < 0,05), cdc gid tri duoc thé hién + SD cua 3 Ian lap lai.
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Tang sinh khoi va hoat tinh chong oxy hoa &
thoi diém 29 gio 1én men c6 thé do hiéu tng cong
hudéng ctia song siéu am trong pha logarit, bao
gom: Gia tang oxy hoa tan, ting tinh tham cuda
mang té bao, ting van chuyén chat dinh duong va
kich hoat enzyme néi bao [21]. Nghién cttu cling
cho thdy song siéu am c6 thé lam ting biéu hién
cac enzyme tham gia vao téng hop hop chat chong
oxy hoa noi sinh, tir d6 cai thién gia tri sinh hoc
ctia san phdm sau lén men. Do do, thoi diém 29
gio sau khi cdy giong duoc xac dinh 1a thoi diém
can thiép song siéu am t6i vu va duoc lua chon cho
cac thir nghiém ti€p theo.

3.4. Anh hudng ciia thoi gian 1én men va xir ly
song siéu am dén mat do t€ bao va hoat tinh chong
oxy hoa DPPH ctia nueéc ép qua 6i Pong Du len
men

Hinh 4 cho thay, thoi gian lén men va su hién
dién ctia song siéu am anh huong dang ké dén su
phat trién cta vi khudn L. plantarumT1.9, hoat
tinh chong oxy héa DPPH, ciing nhu chat luong
cam quan cua nudc ép qua 6i Pong Du sau lén
men. O thoi diém ban dau (0 gio), mat do té bao vi
khuén trong c& hai mau (c6 va khong co xtt ly siéu
am) déu & muc thiap (1,4 x 10° CFU/mL) va hoat
tinh DPPH & muc twong duwong nhau (18,52%).
Trong suét qua trinh 1én men, mat do t€ bao va
hoat tinh chong oxy hoa déu gia ting, dac biét &
mau c6 xtt ly sieu am. Cu thé, tai thoi diém 41 gio,
mat do t€ bao & mau co sieu am dat 6,3 x 10°
CFU/mL, cao cao gap khoang 2,5 lan so v6i mau
khong siéu am (2,5 x 10®* CFU/mL). Sau thoi diém
nay, mat do vi khudn cé xu hudng 6n dinh va giam
nhe.

Hoat tinh DPPH trong mau siéu am dat gia tri
cao nhat 1a 72,36% tai 41 gi¢ va duy tri muc cao dén
73 gio (70,28%). Trong khi do, mau khong xtr ly
siéu am chi dat gia tri cuc dai la 58,71% tai 69 gio,
thap hon dang ké tai moi thoi diém khao sat. Diém
cam quan téng hop ciing phan anh r6 hiéu qua caa
Xt ly song siéu am. Mau xit ly song siéu am dat gia
tri cAm quan cao nhat 1a 18,72/20 tai 41 gio lén
men, trong khi mau doi chimg chi dat 17,82/20 tai
65 gio.
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Theo Chen va cs (2023) [22], viéc ap dung
séng siéu am trong lén men nudc trai cay khong
chi rut ngin thoi gian 1én men ma con lam tang
ham luong axit lactic va hoat tinh sinh hoc nho cac
co ché tac dong da chiéu. Hiéu ung tao bong bong
khi vi m6 chan khong bing soéng siéu am: Séng
siéu am tao ra cac vi bot khi hinh thanh va sup dé
lién tuc, tao ra luc cat manh va vi dong, gitp tang
cuong khuéch tan oxy va chat dinh duong, kich
thich trao déi chat qua mang té€ bao vi khuén; ting
tinh thdm ctia mang té€ bao vi khuin: Giup vi
khuan dé dang hap thu glucose, axit amin va
khoang chat, dong thoi hoat héa cic enzyme noi
bao nhu: Lactate dehydrogenase va cac hop chat
sinh hoc; pha v& cau truc thanh té bao thuc vat: Ho
tro gidi phong cac hop chat chong oxy hoa nhu:
Vitamin C, polyphenol va flavonoid 1a nhiing chat
c6 kha nang bat giit goc tu do manh, tir d6 lam
tang dang ké hoat tinh DPPH; rat ngdn pha thich
nghi va kéo dai pha sinh truong lay tién.

Mau c6 xt ly séng sieu am bat dau ting
truong som hon (tir 29 va 33 gio), cho thay vi
khuan thich nghi nhanh va budc vao pha logarit,
som hon mau khong xtt ly; han ché tich lay chat
chuyén hoa bat loi: Hiéu tng tao bong bong khi vi
mo6 chan khong bang séng siéu am gitp phan tan
déu cac chat nhu: Axit hitu co hay aldehyde la
nhitng chat cé thé tc ché vi khuin néu tich liy cuc
bo, tir d6 duy tri moi truong lén men 6n dinh [4,
18, 23]. Nhitng két qua nay phu hop véi Yu va cs
(2021) [24] cho thay, lén men v6i hod tro sieu am
giup tang cuong hoat tinh sinh hoc va chat luong
cam quan sau khi lén men.

Vay, thoi gian 1én men va su ho tro ciia cong
nghé siéu am 1a 2 yéu t6 then chot quyét dinh chat
luong cuia san phdm nudc ép qua 6i Pong Du lén
men. Thoi diém 41 gi¢ 1én men két hop xit ly siéu
am duoc xac dinh 1a t6i wu, cho phép dat dong thoi
mat do vi khuén probiotic cao, hoat tinh chong oxy
hoa manh va chat lwong cam quan tot nhat. Diéu
nay cho thay tiém nang tmg dung cong nghé song
situ am trong phat trién cac san phdm dé uong
probiotic tir trai cay giau hoat chat sinh hoc nhu
qua 6i.
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Hinh 4. Anh hudng ctia thei gian 1én men bing L plantarumT1.9 va xit Iy séng siéu am dén mat do t&
bao va hoat tinh chéng oxy héa DPPH ctia nudc ép qua 8i Pong Due
Ghi chi: Nhimg chir cdi (a, b, ¢, d) khdc nhau trong cung mot cot biéu thi sir khiac biét co y nghia
thong ké gitta cdc cong thire (p < 0,05), cdc gid tri dwoc thé hién + SD cua 3 Ian Iap lai.

3.5. So sanh gitra hai phuong phap 1én men
nudc ép qua 6i Dong Du, c6 va khong xtr Iy séng
siéu am

Bang 1 trinh bay két qua so sanh gitta 2
phuong phap lén men nudc ép qud 4i bang
ching L. plantarumT1.9: (i) c¢6 st dung xit ly siéu
am (20 kHz, 0,9 W/cm?, trong 120 giay), (ii)
khong st dung siéu am. Cac thong so6 ky thuat
khac duoc giit nguyén nham dam bdao tinh so sanh
bao gom: Ty 1é giong (1%), pH ban dau (5,5), nhiét
do lén men (37°C). Sau 41 gio lén men trong diéu
kién co6 ho tro siéu am, mat do té bao L. plantarum
T1.9 dat 6,3 x 108 CFU/mL, cao hon 2,52 lan so voi
mau khong siéu am (2,5 x 10* CFU/mL va cao hon
dang ké so vdi 4,3 x 10° CFU/mL & mau khong xit
ly siéu am sau 69 gio len men. Diéu nay co6 thé 1a
siéu am & cuong do vira phai khong pha vo té bao
vi sinh vat ma c6 thé kich thich tinh thAm mang té
bao va ting kha nang trao d6i chat, mac du néu
cuong do hoac thoi gian siéu am qua 16n co thé
gay pha vo té bao. Mau siéu am c6 pH sau lén men
thap hon (3,2) so véi mau khong siéu am (3,8) va
doi chimg (3,6), cho thady kha nang chuyén hoa
duong thanh axit hitu co manh hon. Dong thoi, do
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Brix gidm xu6ng 6,9°Bx ¢ mau siéu am, thap hon
ro rét so voi mau khong siéu am (7,6°Bx), phan
anh viéc st dung carbohydrate dién ra nhanh hon.
Hoat tinh DPPH & mau siéu am dat 72,36 + 1,40%,
cao hon nhiéu so v6i mau khong siéu am (42,71 +
1,64%) va doi chung (58,71 + 1,27%). Co ché duoc
cho 1a c6 thé do su giai phong hop chat phenolic
va vitamin C tir mé qua nho tac dong song siéu
am, déng thoi qua trinh 1én men tao ra cac peptide
sinh hoc va axit hitu co c6 hoat tinh khang oxy
hoa. Piém cam quan & mau siéu am (18,72/20)
cao hon ca mau khong siéu am (16,41/20) va doi
ching (17,96/20). Diéu nay cho thay san phdm c6
mau sac tuoi sang hon, huong thom dic trung caa
6i ro nét, vi chua diu va hau vi dé chiu hon. Diéu
nay ching minh riang cong nghé st dung séng
situ am khong nhimg rut ngan thoi gian 1én men
ma con nang cao hiéu qua sinh hoc, san phdm tir
phuong phap c6 siéu am ciing cho két qua cam
quan t6t hon, véi huong vi dam hon, mau sic tu
nhién hon [24], khi nghién ctru anh huong cta lén
men va xit ly co hoc dén dac tinh cdm quan ctia
nudc ép trai cay 1én men. Su gia ting nay phan anh
kha nang kich thich sinh téng hop hoac giai phong
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cac hop chat c6 hoat tinh chong oxy hoéa cia qua
trinh lén men khi két hop song siéu am. Piém
dang chu y 13, mac du cac diéu kién lén men duoc
kiém soat chat ché, su khac biét vé thoi gian, mat
do vi khuén va hoat tinh sinh hoc gitra hai phuong
phap cho thay, tac dong tich cuc ré rang ctia cong
nghé siéu am. Ngoai ra, danh gia cam quan cho
thdy, mau co xtt ly siéu &m cO mau sic sang,

huong thom dic trung cta 6i duoc bao ton tot, vi
chua ngot hai hoa, 1a nhitng yéu t6 quan trong gop
phan nang cao diém cam quan téng thé. Két qua
nay cung cap co sé thuc nghiém vitng chac dé ung
dung siéu am vao qua trinh lén men nham rut
ngan thoi gian ché bién, cai thién chat luong sinh
hoc va cdm quan cta san pham.

Bang 1. So sanh gitra hai phirong phép 1én men nuéc ép qua 8i Pong Du, c6 va khong xit ly song siéu 4m

Chi tiéu biéu kién lén men
Khong st dung séng St dung song
Pon vi siéu am siéu am 20
’ kHz, 0,9
w/cm?, 120
giay
Tile giong (Ién men voi mat do t€ bao ban dau o 1
khoang 10° CFU/mL)
pH nudc ép qua 6i Pong Du trudc khi 1en men 5,5
(Ehat kho nudc ép qua 0i Pong Du trudce khi +02°Bx 8.4
lén men
Nhiét do +1°C 37
Thoi gian nuoi cay gior 69 41 41
pH nudc ép qua 6i Pong Du sau khi lén men 3,6 3,8 3,2
Chat kho nuoc ép qua 6i Dong Du sau khi len +0.2°Bx 74 76 69
men
Métt EC) t(:é bao L. p]aHl’a{‘LIfH T1.9 cta nudce ép CFU/ml | 43 10° 95 x 10° 6.3 x 10°
qua 60i Dong Du sau khi 1én men
Hoat tinh chong oxy héa DPPH ctia nudc ép 58,71 + 42,71 +
qua 6i Dong Du sau khi lén men % 1,27 1,64 72,36+ 1,40
Téng
biém danh gia cam quan diém quy | 17,96/20 16,41/20 18,72/20
doi

3.6. Két qua danh gi4 cam quan nuéc ép qua 8i
bong Du lén men

Cam quan la yéu t6 quan trong quyét dinh kha
nang chip nhan ctia nguoi tieu dung doi voi san
phdm do6 udong lén men. Theo Stone va Sidel
(2004) [15] cho thay, cac yéu t6 nhu mau sic, mui
huong va vi anh huéng manh mé dén thi hiéu va
hanh vi tiéu dung. Do d6, danh gia cam quan la
mot budc quan trong trong quy trinh nghién cttu
phat trién san pham. Trong nghién cttu nay, san
phdm nuoc ép qua 6i Pong Du 1én men trong diéu
kien toi vu (pH 5,5; 8,4°Bx; 37°C trong 41 gid; ho
tro siéu am tai 29 gio sau cdy giong, voi tan so 20
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kHz, cuong do 0,9 W/cm? trong 120 giay) da duoc
danh gia cam quan boi 12 nguoi (can bd chuyén
mon trong linh vuc thuc phdm), theo TCVN
7041:2009 [14]. Ba tiéu chi cam quan chinh duoc
stt dung gém: Mau siac, mui huong va vi. Bang
2 trinh bay két qua danh gia cam quan, trong do
téng diém quy doi dat 18,72/20 - phan 4nh muc do
chip nhan rat cao tir nhom danh gia, ti€p dén la
mau 69 gio khong siéu am (17,96/20), thap nhat la
mau 41 gio khong sieu am (16,41/20). Cu thé:
Vi dat diém trung binh cao nhat (9,39 + 1,40), vuot
troi so voi mau 69 gior (8,98 + 0,81) va mau 41 gid
khong siéu am (8,94 + 1,74). Két qua nay phan anh
su can bang gitra do ngot tu nhién cta 6i va vi chua
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nhe tir qua trinh 1én men, mang lai cam giac thanh
mat va dé chiu la dic trung ctia san phim
probiotic. Diéu nay khang dinh siéu 4am khong chi
rut ngan thoi gian lén men ma con nang cao chat
luong cdm quan tong thé, dac biét & mau sac va vi.
Diéu nay c6 thé 1a do téc do lén men nhanh hon &
mau siéu am, han ché su phat sinh cac san phdm
phu gay vi la nhu: Axit acetic, aldehyde bay hoi khi
léen men kéo dai, ngoai ra, su gidi phong hop chat
phenolic va vitamin C tit mé qua; mui huong cho
diém cam quan ctia mau siéu am dat 7,43 + 0,52,
cao hon mau lén men 69 gio (7,04 + 0,48) nhung
thap hon mau 41 gio khong siéu am (5,68 + 0,58).
Cho thday kha nang gitt duoc huong thom diac
trung cta 6i twoi, khong xuat hién mui la, moc
hodc dau hiéu lén men qua mtrc, viéc bao toan mui
huong tu nhién ctia 6i c6 thé lien quan dén kha
nang han ché tén that cac hop chat dé bay hoi nhu:
Aldehyde, ester va terpenoid trong qua trinh lén
men. Hon nita, situ am con co6 thé thuc ddy giai
phong huong tir moé qua trong giai doan tién lén
men, tao ra su can bang gitta huong trai cay va
huong axit lactic sau 1én men. Cé thé nhan dinh
rang viéc rat ngin thoi gian 1én men nho xt ly
so6ng siéu am gop phan han ché oxy héa, tir d6 bao
tén huong tu nhién; Mau sic dat 7,90 + 0,16, twong
ung v6i mau vang nhat dong déu, diac trung cta
giong 6i Pong Du sau lén men. Du gidm nhe do
tuoi so voi nudc ép nguyén chat, mau sic van duoc
danh gia cao vé do 6n dinh va chip nhan cao. Khi
so sanh véi cac mau khong duoc ho tro siéu am,
tong diém quy déi thap hon ro rét: mau lén men 41
gio khong ho tro siéu am chi dat 16,41/20, mau 69
gior dat 17,96/20, cho thay ro vai tro tich cuc cua
siéu am trong viéc cai thién chat luong cam quan
va rut ngan thoi gian lén men.

C6 thé trong qua trinh lén men nuoc ép qua di
bong Du bang L. plantarumb T1.9, dac biét khi co
su ho tro ctia séng siéu am, cac hop chat phenolic
te nhién nhu: Quercetin, catechin, axit gallic,
flavonoid va axit hitu co trong 6i da duoc giai
phong, bién ddi va chuyén héa tich cuc, gép phan
nang cao hoat tinh chong oxy hoa DPPH va cai
thién cam quan ctia san phdm. Ngoai ra, theo Yu
va cs (2021) [24] xtt ly siéu am co6 tac dong tich
cuc dén viéc cai thién hiéu qua lén men cta L
plantarum, thuc ddy su phat trién va chuyén hoa té
bao, dong thoi ting cuong qua trinh lén men va
truong thanh, dan dén cai thién mot s6 dac tinh ly
hoa va cam quan cta thuc phdm 1én men (nhu: két
cau, mau sac, huong vi...), viéc 4p dung song siéu
am trong lén men giup 6n dinh mau sic va cau
truc polyphenol, tit @6 duy tri st hdp dan cam quan
ctia do uong chirc nang. Mot s6 nghién ctu da
ching minh ring L. plantarum co kha nang thay
phan glycoside dé giai phong cac aglycone c6 hoat
tinh sinh hoc cao nhu quercetin aglycone mot chat
chong oxy héa manh, déng thoi qua trinh 1én men
cing san sinh axit httu co (nhu lactic, acetic) va
cac este bay hoi lam gia tang huwong vi dac trung
dé chiu cho d6 uong probiotic [3, 25]. Mat khac,
cong nghé lén men voi hod tro siéu am ho tro da
g6p phan trong viéc pha vo cau tric té bao thuc
vat, giup tang cuong giai phong polyphenol tu do,
thuc ddy qua trinh trao déi chat ¢ té bao vi khuin
va nang cao hiéu suat lén men. Nho do, khong chi
thoi gian lén men duoc rat ngan (tir 69 gid con 41
gi0), ma con pha v cau trac thanh té bao thuc vat,
tee do6ting cuong giai phong cac hop chat
polyphenol nhu: Flavonoid, catechin, axit gallic-..
nhitng hop chat khong chi ting hoat tinh chong
oxy héa DPPH ma con cai thién mui, vi va mau
sdc san pham.

Bang 2. Két qua danh gi4 cdm quan nudc ép qua 6i Pong D lén men

TT | Cac chi tieu danh gia cam quan danh | Trong biém danh gia
gi4 san pham sO Ttmg chi tiéu Tong diém

(Piém trung binh + SD) quy doi

1 Mau sic 0,8 7,90+ 0,16 18,72/20

2 Mui huong 1,2 7,43 +0,52

3 | Vi 2 9,39 + 1,40

Il | Nudc ép qua oi Pong Dir duoc Ién men trong 41 gio khong co ho tro cua song

Siéu dm
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1 Mau sic 0,8 4,02+0,21 16,41/20

2 Mui huong 1,2 5,68 + 0,58

3 | Vi 2 8,94+ 1,74

Il | Nuoc ép qua 6i Pong Dur duroc lén men trong 69 gior khong co ho tro cuia song

Siéu dm

1 Mau sic 0,8 3,96 + 0,19 17,96/20

2 Mui huong 1,2 7,04 + 0,48

3 |Vi 2 8,98 + 0,81

San phdm nudc ép qua 6i Dong Du l1én men  pp.511 518. https://doi.org/10.1016/S0740-

voi hé tro siéu am dat chat lwong cam quan cao, 0020(02)00174-0

dac biét & cac chi tiéu vi va huong, 2 yéu t6 cot 16i
cho kha nang canh tranh trén thi truong. Két qua
nay cho thay, tiém nang ctia cong nghé soéng siéu
am trong phat trién cac dong d6 uéng probiotic tir
nguyeén liéu ban dia, gép phan nang cao gia tri gia
tang va tinh thuwong mai cho nong san Viét Nam.

4. KET LUAN

Nghién cttu da buéc dau khing dinh tiém
nang tng dung céng nghé séng siéu am trong 1én
men nudc ép qua 6i Pong Du bang chiung L.
plantarumT1.9. Xt ly siéu am & tan s6 20 kHz,
cuong do 0,9 W/cm? trong 120 giay tai 29 gio sau
cay giong da cho thay hiéu qua ro rét: Tang dang
ké mat do té€ bao probiotic so vdi doi ching; nang
cao hoat tinh chong oxy hoa DPPH; rut ngan thoi
gian lén men tir 69 gio xuong con 41 gio, cai thien
ro rét chat luong cadm quan san phidm. Két qua
nghién ctru cho thay, siéu am khong chi thuc day
qué trinh sinh truong va chuyén hoa cua vi khuin
ma con nang cao gia tri chitc nang va cam quan
ctia san pham. Qua do, mo ra trién vong tng dung
cong nghé siéu am trong san xuiat do uong
probiotic tir nguyén liéu giau hoat chat sinh hoc
nhu 6i, gop phan nang cao gia tri va kha nang
thuong mai héa nong san.
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EFFECT OF ULTRASOUND ON THE FERMENTATION PROCESS OF
PROBIOTIC BEVERAGE FROM DONG DU GUAVA FRUIT

Nguyen Duc Tien!, Nguyen Thi Huyen'
! Vietnam Institute of Agricultural Engineering and Postharvest Technology
Abstract

Lactobacillus plantarumis a widely applied probiotic strain in fermented food production due to
its ability to support digestion and enhance immune function. Dong Du guava (Psidium guajava),
a local specialty cultivar grown in Gia Lam commune, Ha Noi city, is rich in bioactive compounds
such as polyphenols, vitamin C, and organic acids, making it a promising raw material for the
development of probiotic beverages with high nutritional and sensory value. This study aimed to
investigate the effect of ultrasound treatment on the fermentation of Dong Du guava juice
by Lactobacillus plantarum T1.9 (L. plantarum T1.9), focusing on key indicators including
probiotic cell density, antioxidant activity (DPPH), and sensory quality of the final product. The
investigated factors included ultrasound intensity (0 to 1.5 W/cm?) at a frequency of 20 kHz,
ultrasound treatment duration (0 to 180 seconds), application time (21 to 33 hours after
inoculation), and total fermentation time (0 to 73 hours). Results indicated that the optimal
ultrasound condition was 0.9 W/cm? for 120 seconds applied at 29 hours post-inoculation. This
treatment shortened the fermentation time to 41 hours while achieving a probiotic cell density of
6.3 x 103 CFU/mL and a DPPH antioxidant activity of 72.36%, which was 1.23 times higher than
the control. Sensory evaluation revealed that the product retained the characteristic flavor of
guava, exhibited a balanced sweet-sour taste, and achieved a high overall sensory score of 18.72
out of 20, reflecting high consumer acceptance. The findings confirm the potential of ultrasound
technology in enhancing fermentation efficiency and improving both biofunctional and sensory
properties of probiotic beverages derived from local fruit materials.

Keywords: Probiotic beverage, Lactobacillus plantarum, fermentation, Dong Du guava,
ultrasound.
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