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MUC LUC

PHAM ANH TUAN, NGUYEN SANG, LE HA HAI. Budc ddu phan
ap, tuyén chon va danh gia kha nang (¢ ché mot s6 nam bénh sau
thu hoach trén qua chanh leo tim tai thi x4 Moc Chau, tinh Son La

NGUYEN VAN NGUYEN, PHAM ANH TUAN, NGUYEN TIEN NAM.
Nghién ciru mot thong s6 cong nghé xir Iy ché pham AVG
(Aminoethoxy Vinyl Glycine) dé kéo dai thai gian thu hoach cam
xoan trong tai tihh Bong Thap

VU THI NGA, NGUYEN THI HANH, ‘NGUYEN THI TU QUYNH,
NGUYEN HONG DUNG, LE THI HIEN, NGUYEN MANH HIEU.
Nghién ctu anh hudng clia bao goi MAP dén chét lugng qua chanh
leo tim

NGUYEN MAI HUONG, CAO ST KIEN, NGUYEN THI HANH, O
THU TRANG, NGUYEN MANH HIEU. Anh hudng clia mang ph
chitosan két hop Curcumin-removed turmeric oleoresin dén nam
gay bénh trén chudi tiéu hong sau thu hoach

NGUYEN THI MINH NGUYET, VU THI NGA, TA PHUONG THAO.
Anh hudng cla thi diém xr ly hexanal giai doan can thu hoach dén
thai gian thu hai va chat lugng qua xoai Uc (Mangifera indica L.)

LA MANH TUAN, PHAM CAO THANG, PHAM MINH TUAN. Nghién
clu cong nghé san xuat va danh gia hiéu qua cla tui bao qua trén
cay na dai (Annona squamosa L.) tai huyén Chi Lang, tinh Lang San

LE MINH HUNG, TRAN THI KIM OANH, NGUYEN VINH PHUC, LE

THU LAM, NGUYEN HOAI NAM, DAO VINH HUNG. Nghién ctu
téng quan cong nghé va thiét bi sa ché, x{r ly, bao quan xoai, thanh
long, chanh day va budi

TRAN THI KIM OANH, SAN TRAM ANH, DANG THI SAU, LAM BONG
PHO, NGUYEN VINH PHUC. Nghién cttu &nh hudng clia thoi diém thu
hoach dén chét luong va kha nang bao quan qua chanh day tim

LE MINH HUNG, NGUYEN VINH PHUC. Nghién ctu cong nghé x(r
ly mG va bao quan qua xoai R2E2 (Mangifera indlica L.)

NGUYEN VINH PHUC, NGUYEN LAN THANH, NGUYEN THI HUE,
LE MINH HUNG. Nghién cttu anh hudng clia mot s6 ché pham tao
mang dén chét lugng budi da xanh sau thu hoach

HOANG THI LE HANG, NGUYEN BUC HANH, NGUYEN HOANG

VIET, HOANG THI TUYET MAI. Anh hudng clia do gia thu hoach
dén kha nang bao quan qua chudi tay giong GL3-2

NGUYEN DUC HANH, HOANG THI LE HANG, NGUYEN HOANG
VIET, HOANG LAM TUNG, HOANG THI TUYET MAI, NGUYEN
HOU BUC THINH. Nghién citu anh hudng cla nhiét do va bao bi
dén kha nang bao quan qua chudi tay giéng GL3-2
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MUC LUC

NGO DUY QUANG, MAI CAT DUYEN, LE DUY NGHIA, PHAN THI
THANH QUE. Anh huéng ciia diéu kién x(r Iy trudc gieo hat dén chat
lugng rau mam trong tir hat thanh long rudt dd (Hylocereus
polyrhizus)

LE ANH TUAN, TRAN VAN QUY, VO KIEU SAM, NGUYEN VAN
LQI. Nghién cttu lya chon thdiodié’m thu hoach qua hé tiéu thich hop
cho qué trinh ché bién s&n pham hd tiéu xanh tai tihh Quang Tri

NGUYEN THU HUYEN, CU THI HANG, LE THI THU, PHAN TH|
THU, NGUYEN THI NU, CHU THI MY. Nghién citu mot s6 ky thuat
sa ché va bao quan dén chét lugng va thai gian bao quan bach chi

NGUYEN BUC TUAN, TRAN VAN CHI, PHAM THI VINH, TRINH

THI CHUNG. Nghién ctru anh hudng clia ndng do calcium chloride
dén kha nang bao quan sau thu hoach clia qué dao léng

TRAN THI KIM NHI, NGUYEN BUC CHUNG, NGUYEN TH| DIEM
HUONG, TONG THI QUYNH ANH, NGUYEN THI VAN ANH,
NGUYEN HUYNH PHU LAM, NGUYEN VAN TOAN. Nghién clu
anh hudng cla nhiét do thap dén sy bién déi sinh Iy, sinh héa cla
qua chanh day tim (Passiflora edulis Sims.) trong bo quan sau thu
hoach

TRAN CHI HAI, DANG THI HIEN DIEU, PHAN VAN MAN, NGUYEN
THANH SANG. Nghién ctru sr dung hén hgp dich chiét giau
astaxanthin trong dung moi eutectic sau két hgp chitosan trong qua
trinh bao quan qua chudi gia (Musa paradisiaca L.)

VU DINH TIEN, VO DUY HUNG. Cong nghé bong bong nano trong
bdo quan thdy san: Ca ché va g dung

NGUYEN THI MINH NGUYET, PHAM ANH TUAN, LE BUC
THONG, NGO THI THANH THUY. Nghién citu mot s6 thong s6 clia
qua trinh c&p dong bang chét ti lanh 1dng (g dung trong ché bién
va bdo quan ga dong lanh

TRAN THI TUONG VI, NGUYEN THI VAN LINH, NGUYEN QUGC
DUY, HUYNH QUGC TRUNG, TRUONG THI HONG THAM, NGO

THI NGOC HAN, NGUYEN DUY LAM. So sanh hiéu qua vi bao va
dong hoc phan hlly anthocyanin dau tir tam den (Morus nigra L.) thu
nhan bng phuong phap sy thang hoa va say clra s6 khtic xa

TRAN HOANG QUYEN, DANG THU HUONG, LE VAN BAC, PHAM

LINH KHOA, NGUYEN MINH CHAU, VO BUC MANH. Cong nghé
sdy (mg dung trong san xuét bot qua bo: Tiém nang va thach thirc

CHAU VAN DAN, NGUYEN BINH D;&NG, NGUYEN TUAN ANH,
TRAN CHI NHAN. Xay dung mé hinh dong hoc va su thay déi ham

lugng cac hop chat chdng oxy hoa clia bot rau ma (Centella asiatica
(L.) Urb.) bang phuang phap sy bom nhiét

NGUYEN THI NHU HA, VO TRUNG NGUYEN, LE THI MINH

THUY. Anh huéng clia cao chiét hanh tim (Allium ascalonicum)
dén chat lugng va khd nang bdo quéan lap xudng ca tra
(Pangasianodon hypophthalmus)
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KHOA HOC & CONG NGHE

BUOC BAU PHAN LAP, TUYEN CHON VA DANH GIA
KHA NANG UC CHE MOT sO NAM BENH
SAU THU HOACH TREN QUA CHANH LEO TiM
TAI THI XA MOC CHAU, TiNH SON LA

Pham Anh Tuan"", Nguyén Sang?, Lé Ha Hai'

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

?Cong ty Co phan Pau tir va Thurong mai New Era, Ha Noi, Viét Nam

"Email: phamtuanved @gmail.com

TOM TAT

Muc dich ctia nghién cttu nay 1a phan 1ap, tuyén chon va thuc nghiém xac dinh kha nang tc ché
mot s6 ndm bénh tuyén chon trén vé qua chanh leo tim trong tai thi x4 Moc Chau, tinh Son La.
Két qua tir 18 qua chanh leo tim nhiém nam bénh da phan lap duwoc 42 chiing nam, trong d6 10
ching (ky hieéu NSASF1, NSASF2, MNF1, ASF8, ASF9, ASF10, ASF14, ASF15, ASF18, ASF29)
chiém tan s6 phan lap cao tir 80 - 90% duoc lua chon va phan loai dén loai. Dua trén dac diém hinh
thai khuén lac va bao t, két hop voi so sanh trinh tu viing gen ITS, da xac dinh 10 chiing ndm
thuoc 4 chi gbm: Lasiodiplodia (40%), Aspergillus (30%), Fusarium (20%) va Rhizopus (10%). Cu
thé da dinh danh dén loai: Lasiodiplodia theobromae MNF1; Lasiodiplodia theobromae ASF9;
Lasiodiplodia theobromae ASF18; A. fumigatus NSASF2; Lasiodiplodia laosensis NSASF1; A
niger ASF8; A. niger ASF10; F. foetens ASF14; Fusarium proliferatum ASF15; R. arrhizus ASF29.
Thir nghiém kha nang sinh truéng cta 10 ching ndm trong moi treong nudi cdy véi 2 loai axit
hiru co 1a axit propionic (PPA) va axit citric cho thdy, PPA c6 kha nang ttc ché manh hon axit
citric. Cu thé, trong moi truong axit citric thi nong do trc ché toi thiéu MIC 1a 1,0% va nong do gay
doc toi thiéu MFC > 1,2% con trong mdi truong PPA, néng do tc ché t6i thiéu MIC 1a 0,10% va
nong do gay doc toi thiéu MFC 1a > 0,12%. Két qua nay lam co s& dé tiép tuc nghién ctru vé anh

huéng ctia néng do va thoi gian xtt Iy bang PPA dén hiéu qua bao quan qua chanh leo tim.

Tiekhoa: Qud chanh leo tim, phan Iap, tuyén chon, nam bénh, irc ché, swrphat trién.

1. DAT VAN BE

Chanh leo (Passiflora edulis thuoc ho
Passifloraceae, chi Passiflora, loai Passiflora spp.,
phan bo ¢ ving nhiét doi va can nhiét doi ctia chau
My, chau A va chau Phi. Tai Viét Nam, cay chanh
leo duoc du nhap vao khoang dau thé ky XX [1].
Giong chanh duwoc trong chu yéu la chanh leo tim,
tap trung tai cac vung Tay Nguyén, trung du va
mién nui phia Bac va Bac Trung bg. Qua chanh leo
la ngudén cung cdp chat dinh dudng, dac biét 1a
chat xo, vitamin A va vitamin C, giau cac hop chat
¢6 hoat tinh sinh hoc nhu: Flavonoid, axit phenolic
va proanthocyanidin, cac loai khoang chat (K, P,
Ca, Fe, Mg, S) va protein [2, 3].

Chanh leo 1a loai qua chin sau thu hoach, dé bi
hu hong do mat nudc, giam chat luong cadm quan
va dac biét 1a sw gay hai ctia loai nAm bénh. Dé kéo
dai thoi gian bao quan, viéc phan lap va giai phap
tic ché str phat trién ctia cac loai nAm bénh phé
bién trén qua chanh leo 1a chi @é dang duoc nhiéu
nha khoa hoc quan tAm. Cac nghién ctru vé phan
lap, dinh tén cac loai ndm bénh trén vé qua chanh
leo da duoc cong bo: Két qua phan 1ap mau chanh
leo tim & Kenya da xac dinh duoc 4 loai ndm gay
bénh phé bién 1a Alternaria spp. (45%), Fusarium
spp. (22%), Colletotrichum spp. (7% va
Penicillium spp. (16%) [4]. Tuong tu trén mau qua
chanh leo vang va tim & Trung Quéc c6 4 loai la
Fusarium spp. (26,9%), Cladosporium spp.
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(15,38%),  Alternaria  spp. (19,23%) va
Colletotrichum spp. (7,69%) [5]. Trén mau qua
chanh leo tim & Minas Gerais (Brazil) c6 1 loai la
Diaporthe infecunda [6]. Mau chanh leo & Phuc
Kién c6 1 loai 1a Diaporthe passiflorae [7]. Trén
mau qua chanh leo tim & Quang Dong (Trung
Quoc) co 1 loai 1a Lasiodiplodia theobromae [8].
Trén mau qua chanh leo tim & Van Nam (Trung
Quoc) co6 11oai la Trichothecium roseum [9]. Trén
mau qua chanh leo vang & Sao Paulo (Brazil) c6 1
loai 1a Colletotrichum boninense [10]. Trén mau
qua chanh leo vang & Hai Nam (Trung Quéc), c6 1
loai la Colletotrichum brevisporum [11].

Céc giai phap tc ché su phat trién ctia nim
bénh ciing duoc nghién ctru chtl yéu st dung cac
loai axit httu co. Nghién cttu anh hudéng ctia PPA,
axit axetic, axit formic dén kha nang khang cac
loai ndm bénh (Macrophomina phaseolina,
Botrytis  cinerea,  Sclerotinia  sclerotiorum,
Fusarium oxysporum va Rhizoctonia solani). Két
qua cho thay, PPA c6 kha nang ttc ché ndm va diet
nam vuot troi hon so voi axit formic va axit acetic.
O cac muc ndng do axit PPA 0,7%, axit formic 0,9%
va axit acetic 1,8% la hoan toan tc ché su sinh
truéng cla tat ca cac loai nam khao sat [12]. Tiép
theo nghién cttu ttc ché ctia nam Colletotrichum
gloeosporioides va kiém soat bénh than thu gay
thoi qua xoai bang PPA. Két qua cho thdy, mitc
giam hoan toan su phat trién ctia ndm va su ndy
mam cua bao tit & 0,09% axit PPA. Trong khi voi
muc xi ly voi 0,12% axit PPA, dat hiéu qua bao vé
cao chong lai bénh than thu [13].

Trong pham vi bai bdo nay, nghién ctu tién
hanh phan lap, tuyén chon mot s6 loai nAm bénh
gay hai trén qua chanh leo tim sau thu hoach
trong tai thi xa Moc Chau, tinh Son La va thuc
nghiém giai phap tc ché su phat trién doi voi cac
chung da tuyén chon lam co s& cho cac nghién
ctru ti€p theo vé cong nghé so ché xit ly tién bao
quan qua chanh leo tim.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu va héa chit st dung
2.1.1. Nguyén liéu

Qua chanh leo tim (Passiflora edulis Sims)
trong tai thi xa Moc Chau, tinh Son La (vi do

20°51 B, kinh d6 104°37 D, & @6 cao 1.050 m so
voi muc nudce bién. Cay chanh leo 2 nam tudi da
thu hoach duwoc 2 vu. Thoi diém thu hai thang
5/2024 vao budi sang sém (7:00 - 8:00 gio) theo
ké hoach va phuong phap 1ay mau, qua chanh
leo sau thu hai duoc boc 16p gidy bao va dong
trong thung x0p dot 16 dé van chuyén vé Phong
thi nghiém phan tich Vién Cong nghé sinh hoc -
Vién Han lam Khoa hoc va Coéng nghé Viét
Nam.

2.1.2. Hoa chat st dung

Moi truong PDA dung dé phan lap nam (g/L):
Dich chiét khoai tay 200, dextrose 20, thach 18,
nuoc cat da 1.000 mL; pH 6,5.

Moi truong PDB diung dé hoat hoa nam (g/L):
Dich chiét khoai tay 200, dextrose 20, nudc cat da
1.000 mL; pH 6,5.

Hoa chat st dung cho thuc nghiém tc ché vi
sinh vat: Axit propionic (C,H;COOH) loai 500 ml
do tinh khiét 99,5% cta Cong ty Guangdong
Guanghua Sci-Tech Co., Ltd (Trung Quéc). Axit
citric (CgH3O,H,0) dang bot ham luong 99,5% ctia
Cong ty TTCA Co., Ltd (Trung Qudc).

2.2. Phuong phap 14y mau qua chanh leo tim

Mau chanh leo tim dé phan 1ap ndm bénh
duoc thu hai 18 qua truc tiép tir cac cay chanh leo
& 6 vi tri khac nhau tai vuon voi moi vi tri chon 3
qua c6 dau hiéu bi nhiém nim trén bé mat qua
duoc ky hiéu theo nhéom (3 qua/vi tri). Mo6i nhom
vi tri 14y 1 qua dé phan lap, 2 qua con lai duoc dat
trong hop nhua kin nap c6 khian gidy 4m, 0 &
nhiét do phong (25 + 2°C) trong 24 ngay dé theo
doi, quan sat su bién déi hinh thai vé qua nhiém
bénh [14].

2.3. Phuong phap xir ly va phan 1ap ndm gay
bénh tir qua chanh leo

Cac mau qua bénh dugc cit lat phan vo &
nhitng vung bi tén thuong, rira sach bang nudc
cat, tiép theo cac mau manh vo duoc dat trén moi
truong thach PDA (b6 sung khang sinh
chloramphenicol 100 mg/L) véi 5 manh vo trén
moi dia dugc dat trong moi truong & nhiét do
28°C trong thoi gian 5 - 7 ngay. Quan sat khudn
lac thu duwoc va cdy chuyén ra dia moi truong
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PDA moéi d@é thu dugc khudn lac sach thuan
ching. Cac chiing nam phan lap dugc bao quan
lanh & 4°C trén thach nghiéng & - 80°C trong
dung dich glycerol 20% [15].

Cac mau qua lanh sau khi gay bénh duoc cat
phan vé qua thanh cac mau c6 kich thuéc 3 - 5
mm. Cac mau moé bénh sau khi cat 1an luot duoc
ngam trong ethanol 75% (v/v) trong 30 giay,
ngam véi natri hypoclorit 1% (NaClO) trong 3
phut, rira 3 1an voi nudc cat vo trung, sau do
tham kho trén gidy loc. Pat cac mau mo da khir
trung bé mat lén moi truong thach PDA (b6
sung khang sinh chloramphenicol 100 mg/L),
nudi & nhiét do 25 - 28°C trong 5 - 7 ngay (phan
lap nam gay bénh trén qua chanh leo theo
phuong phap cua Rizwan va cs (2021) [5] c6 cai
tién. Cac khuin lac ndm hinh thanh dugc cay
chuyén ra dia moi truong PDA méi dé thu duoc
khuédn lac sach thuan chung [14]. Cac ching
nam phan lap duoc bao quan lanh & 4°C trén
thach nghiéng va & - 80°C trong dung dich
glycerol 20%.

- Xac dinh tan s6 phan lap (IF) cua ting
chiing phan 1ap duogc theo cong thirc [15]:
sb mau tirng loii

- %100

tong s0 mau

IF (%) =

2.4. Phuong phap phan loai cac chiing ndm da
phan lap

2.4.1. Phan loai bang hinh thdi va bao tir

Hinh thai ctia cac chung ndm duoc nghién ctru
& dang vi mo bang cach quan sat cac dic diém cua
khuan lac (hinh dang, mau sic, kich thuoc). Daoi
voi nghién ctru dudi kinh hién vi, ndm duoc nuoi
trén moi truong PDA & nhiét do 25 + 2°C trong 7 -
10 ngay. Cac manh PDA nho (2 x 2 x 2 mm) duoc
kep gitta hai lam kinh pha 18 x 18 mm va dat trén
dia thach nuoc dé cung cdp d0 4am sau d6 nim
duoc cay trén cac manh PDA nho, truéc khi a &
nhiét do 25 + 2°C trong 2 tuan. Cac lam kinh duoc
gan can than trén cac phién kinh 76 x 26 mm sau
khi cac nén nudi cdy phat trién da. Cac bao t
duoc quan sat dudi kinh hién vi quang hoc bing
may anh ky thuat s6 & do phong dai 40X (Zeiss,
buc) [14].

2.4.2. Phan loai bang trinh tu vung ITS

Cac ching nam phan 1ap duoc hoat hoa trén
moi truong PDB & 28°C trong 3 ngay, li tam dich
nudi cay ¢ toc do 5.000 rpm trong 5 phut va thu
sinh khoi té bao. ADN téng s6 duoc tach chiét
theo bo kit ZR Fungal/Bacterial DNA MiniPrep
(Zymo Research, My) theo huéng dan cta nha
san xuat. Trinh tu ving gen ITS duoc khuéch dai
bang phan tmg PCR st dung cap moéi ITS1-F(5-
TCCGTAGGTGAACCTGCGG-3") va ITS4-R (5-
TCCTCCGCTTATTGATATGC-3). San phim
PCR tinh sach duoc kiém tra bing ki thuat dién di
trén gel agarose 1% (w/v), sau d6 duoc giai trinh
tu Sanger (First BASE Laboratories, Malaysia).
Trinh tu tho sau khi can chinh duoc so sanh voi
cac trinh tu c6 san trong co s¢ dir lieu GenBank
(NCBI) bang cong cu BLASTn. Cay phat sinh loai
duoc xay dung trén phan mém MEGA X st dung
thuat toan Neighbor-joining véi chi s6 bootstrap
1.000 [16].

2.5. Phuong phép thit nghiém tc ché€ ndm gay
bénh trén qua chanh leo in vitro

Céc chting nam tuyén chon lan luot duoc thir
nghiém kha nang sinh trudéng trong cac diéu kién
moi truong co axit citric va axit propionic. Moi
truong thach PDA b sung axit citric & dai nong do
0,2 - 1,2% va axit propionic & dai nong do 0,02 -
0,12% duoc chuan bi va phan phoi déu ra cac dia
Petri. Sit dung dung cu khoan 16 thach vo tring
duc 16 thach trén dia giong ndm sach, cay chuyén
sang dia moi truong PDA bé sung axit. Cac dia sau
khi cdy duoc giit & nhiét do 28°C trong 3 - 6 ngay,
theo doi sy hinh thanh soi ndm sau tirng ngay
nuoi. Sau khi két thac thoi gian nuoi cay, do duong
kinh khuén lac ndm moc trén dia moi truong va
x4ac dinh nong d6 tc ché toi thiéu (Minimum
inhibitory concentration - MIC) va nong do6 gay
doc toi thiéu (Minimum fungicidal concentration -
MFC) [12].

2.6. Phuong phap thong ké va xtt Iy s6 lieu

S6 lieu thu thap duoc xtt ly theo phuong
phap thoéng ké bing chuong trinh thong ke
trong Excel 2016 va phuong phap phéan tich
phuwong sai ANOVA, su khac biét gitra cac gia tri
dung kiém dinh Ducan (p < 0,05) bang chuong
trinh SPSS18.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. K&t qua phan 14p vi sinh vat gay bénh trén
qua chanh leo

3.1.1. Két quad phan lgp ndm bénh trén vo qua
chanh leo

Tt 18 qua chanh leo nhiém niam bénh cho
thay, ty lé cac ching nam gay bénh phan b6 khong
déu va da phan lap duoc 42 chung nam gay bénh.
Trong d6, mau 1 phan 1ap duoc 4 ching nidm
chiém 9,5% trén téng s6 chung nam phan lap duoc,
mau 2 phan 1ap duoc 13 ching nadm chiém 31%,
mau 3 phan lap duoc 5 chung nam chiém 11,9%,
mau 4 phan lap duoc 7 chung nadm chiém 16,7%,
mau 5 phan lap duoc 6 chung nadm chiém 14,2%,
mau 6 phan lap duoc 7 chung nam chiém 16,7%,
trong d6 mau 2 so6 luong ndm gay bénh dat cao
nhat.

Tan s6 phan lap dat cao nhat 80 - 90% ctia 10
ching nam gay bénh va tan s6 50% c6 8 ching

nam gay bénh, tan s6 40% c6 5 ching nim gay
bénh, tan s6 30% co 10 chiing nim gay bénh, tan
s6 20% c6 4 ching ndm gay bénh, tan s6 10% c6 5
ching nam gay bénh. Dua trén khuén lac va tan so
phan lap cta ting chiing da chon ra 10 ching dé
tiép tuc nghién cttu phan loai va tht nghiém tc
ché su phat trién.

3.1.2. Két qua dinh dang, tuyén chon va phan
loai

3.1.2.1. Pac diém hinh thadi va bao tir cia cdc
chiing nam tuyén chon

Tt 10 chiing ndm gay bénh phan lap trén qua
chanh leo da tuyén chon (WVSASF1, NSASF2,
MNF1, ASFS, ASF9, ASFI10, ASFI14, ASFI5,
ASF18, ASF29) dugc mo6 ta hinh thai khuén lac va
tiép tuc quan sat cuong sinh bao tit va bao tit trong
thoi gian 5 ngay nudi cdy. Cac dic diém bao tir
duoc quan sat duoi kinh hién vi quang hoc (Zeiss,
birc) ¢ vat kinh 40X, két qua thé hién tai bang 1.

Béang 1. Pic diém hinh thai bao tit 10 chiing nim tuyén chon trén qua chanh leo

Ky hiéu P Chi ndm tham Tai lieu
STT ching bac diem bao ti chiéu tham khao
- Cuong sinh bao ttr dang 6ng, c6 thanh min va
1 NSASF1 thon & phéin dinh. Lasiodivlodi Ismail va cs
, . siodiplodia
- Cudng sinh bao tir c6 chiéu dai 20 - 30 pm va P (2012) [17].
chiéu rong 10 - 15 pm.
- Cuong sinh bao tit khong phan nhanh, tao ra cac
bao tit dinh. Latgé
2 | NSASF2 | -Bao ti c6 duong kinh tir 2 - 3 um, khi gia chuyén Aspergillus (1999)
mau xanh luc dén xanh xam, bé mat nham, thanh [18].
bao tix day.
- Cuong sinh bao tt dang 6ng, c6 thanh min va
thon & phan dinh. fsmail v
X o smail va cs
3 MNF1 | - Bao tit hinh bau duc, elip hoac hinh tru, hoidep & | Lasiodiplodia (2012) [17]
hai dau. Bé mat bao tir nhan, vach day. Kich thuéc '
bao tir dai ttr 20 - 30 pum.
- Cuong sinh bao tir khong phan nhanh, tao ra cac ,
bao tir dinh Klich
4 ASF8 o A 7l (2002)
- Bao tir c6 thanh day, bé mat nham c6 gai nho SPEIBIs [19]
hodc go néi. Bao tit khi gia chuyén mau den. '
- Cuong sinh bao tir dang 6ng, c6 thanh min va [smail v cs
5 ASF9 thon & phan dinh. Lasiodiplodia ©012) [17]
- Cudng sinh bao tit c6 chiéu dai 20 - 30 ym va '
8 NONG NGHIEP VA MOI TRUONG - THANG 8/2025
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chiéu rong 10 - 15 pm.
- Cuong sinh bao t&t khong phan nhanh, tao ra cac .
bao tir dinh Klich,
6 ASF10 o o ’ o A, Aspergillus (2002)
- Bao tir c6 duong kinh tir 3 - 5 pm, khi gia chuyén [19]
mau den, bé mat nham, thanh bao tix day. '
- Cuong sinh bao tt hinh tru dai cé thé phan Leslie &
nhanh, hinh thanh vach ngan. sie
o N 3 o . Summerell
7 ASF14 - Bao tit nho c6 hinh cau hoac oval. Bao tir 16n c6 Fusarium (2008)
hinh luéi liém voi 3 - 5 ngan. [20]
- Bao tir moc don 1é hodc tao thanh cac chubi )
- Cuong sinh bao tt moc thang, phat trién thanh .
, , 1A , . 4 X Leslie &
cac cum 16m, v4i nhiéu nhanh nho chia cac chuoi Summerell
8 ASF15 bao tir. Fusarium (2008)
- Bao tir hinh cau dén hinh oval. Céac bao tit 1on hon (20]
6 hinh luoi liém hodc hoi cong va nhiéu ngan. '
- Cuong sinh bao ttr dang 6ng, c6 thanh min va
thon & phan dinh. fsmail va
. . . smail va cs
9 ASF18 | - Bao tit hinh bau duc, elip hoac hinh tru, hoidep & | Lasiodiplodia
R A ot LA e . , . (2012) [17].
hai dau. Bé mat bao tir nhan, vach day. Kich thuoc
bao tr dai ttr 20 - 30 pm.
- Cuong sinh bao tit moc thing, chiéu dai ttr 1 - 10
. , ) s Frye &
cm, sinh truedng tao ra cac nang bao tir. Reinhardt
10 ASF29 - Bao tr hinh dang tron hodc hoi bau duc, c6 mau Rhizopus (1993)
trang, xam va chuyén sang mau nau hoac den khi [21]
trudéng thanh. ’

Dua trén két qua nghién ctru hinh thai khuin
lac va dac diém bao tir, két hop tham khao cac
khoa phan loai da duoc cong bo vé hinh thai diac
trung cta ting chi ndm, 10 ching nam phan lap
duwoc phan loai so bo thudc cac chi Lasiodiplodia,
Aspergillus, Fusarium, va Rhizopus. Chi
Lasiodiplodia c6 so6 luong ching duoc phat hién
nhiéu nhat (NSASF1, MNF1, ASF9, ASF18),
tuong ung ti 1lé 40,0%. C6 3/10 chung (NSASF2,
ASF8, ASF10) thuoc chi Aspergillus, chiém ti l¢
30,0%. Chi Fusarium c6 2/10 chiang (ASF14,
ASF15) duoc phat hién, chiém ti 1é 20,0% va chi
Rhizopus c6 duy nhat 1 ching duoc bat gap,
twong ung 10% trén téng s6 cac chiung duoc
nghién ctru.

3.1.2.2. Phéan loai cdc chung nidm tuyén chon
bang gidi trinh tw vung gen ITS

Céc ching nam sau khi phan 1ap va nhan biét
dic diém hinh thai, ti€p tuc dugc phan loai bang
chi thi phan tr 1a trinh tue vung gen ITS. Toan bo
10 ching nam tuyén chon da nghién ctru hinh thai
duoc hoat hoa trén méi truong PDB va tach ADN
téng s6 dé lam khuon cho phan tng khuéch dai
trinh tw viing gen ITS. Két qua tach ADN téng so
va khuéch dai viing gen ITS duoc trinh bay trong
hinh 1 va hinh 2.

Cac mau ADN téng s6 cta 10 chiing nim
tuyén chon duoc dieén di trén gel agarose 1% déu
cho bang vach c6 kich thuéc 16n hon 10 Kb (hinh
1). Cac mau NSASF1, NSASF2, ASF8, ASF10 va
ASF18 cho bang vach sang ro hon ching to6 ham
luong ADN thu dwoc cao hon so v6i cac mau con
lai, trong d6 3 mau ASF8, ASF10 va ASF18 c¢6 hién
tuong smear, do d6 can duoc tinh sach trudc khi
thuc hién phan tmg PCR khuéch dai ving ITS.
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1000 bp

500 bp

Hinh 2. San phdm PCR khuéch dai viing gen ITS
ADN 10 chiing ndm dugc tuyén chon
Chu thich: M - ADN marker 100 bp (PhuSa
Genomics, Viét Nam), 1 - NSASF1, 2 - ASF14, 3 -
MNF1, 4-ASF9, 5-ASF29, 6 - ASF18, 7 - NSASF2,
8-ASFS, 9-ASF15, 10 - ASF10.

Hinh 1. ADN téng s 10 chiing ndm duoc
tuyén chon
Chu thich: M-ADN marker 1 Kb (PhuSa
Genomics, Viét Nam), 1 - ASF9, 2 - ASF10, 3 -
ASF14, 4 - ASF15, 5 - NSASF1, 6 - NSASF2, 7 -
MNFI, 8- ASFS, 9-ASF18, 10-ASF10.

Cac mau con lai c6 bang vach sang m¢ hon
nhung khong c6 hién tuong smear. Két qua dién
di san phdm khuéch dai ving ITS trén gel agarose
1% cho thay, cac bang vach sang ro voi kich thuoc
dao dong tir 500 - 650 bp (Hinh 2). Cac mau
NSASF1, MNF1, ASF9 va ASF18 c6 bang vach
kich thudc tuong duong nhau déu dat khoang 550
bp. Cac mau ASF8 va ASF10 cho bang vach cé
kich thuéc cung bang khoang 500 bp. Mau ASF29

cho bang vach c6 kich thuoc 16m nhat so véi con lai
(khoang 650 bp).

Nghién ctru duoc thuc hién trén co so két
hop gitta diac diém hinh thai va so sanh trinh tu
vung gen ITS v6i cac trinh tu san cé trén co s& dit
litu GenBank (NCBI) thong qua cong cu BLAST,
két qua so sanh trinh tu gen cua 10 chiing nim
tuyén chon duoc thé hién trong bang 2. Toan bo
san phdm khuéch dai ving ITS da duoc doc trinh
tu Sanger (First BASE Laboratories, Malaysia).

Bang 2. Két qua so sanh trinh ti viing ITS 10 chiing nim nghién cttu

STT If;il}lif; Ching tham chiéu bo tuwong dong Glevrll%z(r)lk
Lasiodiplodia laosensis CGMCC 3.18464 100,00 NR_182801
1 NSASF1 Lasiodiplodia parva CBS 456.78 99,80 NR_111265
Lasiodiplodia theobromae CBS 164.96 99,80 NR_111174
Aspergillus fumigatus MSEF106 99,64 KT311000
2 NSASF2 Aspergillus fumigatus NR47 99,64 MH270575
Aspergillus fumigatus ATCC 1022 99,10 NR_121481
3 MNF1 100,00 JX868613
LVPELHI37_10 100,00 MH464421
Lasiodiplodia theobromae SCAU173 ’
Aspergillus niger TUHT73 99,82 LLN482469
4 ASF8 Aspergillus niger109 99,82 MH345949
Aspergillus niger G9 99,82 MT729864
Lasiodiplodia theobromae 100,00 TX868613
5 ASF9 . LV.PEI'H137‘10 100,00 KR709026
Lasiodiplodia theobromae HGAJ-7 100.00 OR453211
Lasiodiplodia theobromae G112-8 ’

10
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Aspergillus niger TUHT73 99,82 LLN482469

6 ASF10 Aspergillus niger strain G9 99,82 MT729864
Aspergillus niger strain HZG8 99,82 OL757558
Fusarium foetens CBS 110286 99,39 NR_159865

7 ASF14 Fusarium foetens NRRL 38302 99,40 PP336532
Fusarium foetens AQF4 99,60 0P020700

Fusarium proliferatum 10R-9 100,00 MF614933
8 ASF15 Fusarium proliferatum 1.C13660 100,00 MW016481
Fusarium proliferatum ZNU38 99,80 ON854055

Lasiodiplodia theobromae HY-23 100,00 MK370861

9 ASF18 Lasiodiplodia theobromae HY-8 100,00 MK696028
Lasiodiplodia theobromae 1.C49 100,00 MK329173

Rhizopus arrhizus TQRF9 100,00 0Q195757

10 ASF29 Rhizopus arrhizus GREF1 100,00 0Q195750
Rhizopus arrhizus V122 100,00 OR501570

NSASFT

so| Lasiodiplodia laocsensis (NR 182801.1)

s | asiodiplodia parva (NR 111265 1)

*4 | asiodiplodia theobromae (MR 11T174.1)
asall | asiodiplodia theobromae (JX868613.1)

l asiodiplodia theobrormae (OR453211. 1)

*2ll 1 asiodipiodia theobromae (KR709026.1)

s | ASF9
ASFT8
NAPNF—T

=7 NSASFZ2

s | Aspergillus fumigatus (KT311000.1)

ASF8

ASFTO

—

Q! Fusaricim foeten
=

Aspergillus funmigatus (MH270575.1)
Aspergillus fumigatus (NR 1271487.17)

Aspergillus foetidus (NR 163668._1)
e Aspergillus niger (NR 111348.1)
s Aspergillus niger (MH279840.1)
Aspergillus awarmori (NR O7 7143 1)

Aspergillus welwitschiae (NR 1375713.1)
Aspergillus niger (MTO79296._1)

ss) ASF29
521 Rhizopus arrhizus (MK396490.1)
Rhizopus arrhizus (MT4489710.7)
90 | Rhizopus arrhizus (MR 103595.1)
ASF14
*Bd| Fusarium foetens (INR 159865.1)
Fusaricirm foetens (OR758879 1)
S (NMT322742.1)

ASF15
de| Fusaricum proliferaturm (MFE14933. 1)
#5 | Fusaricim proliferatum (MWO16481_1)
¢l Fusarivim proliferatum (ON854055. 1)
Streptomyces rarmulosus (NR 043503,

Hinh 3. Cay phat sinh loai thé hién méi quan hé giita 10 ching phan loai véi cac chiing tham chiéu trén
co so dit lieu GenBank (NCBI)

Két qua so sanh trinh tu ving gen ITS cta 10
ching nam nghién cttu triung khop voi phan loai so
bo trude do theo timg chi nam, véi s6 luong chiing
Lasiodiplodia chiém ti 1é cao nhat, tiép theo lan
luot dén cac chi Aspergillus, Fusarium va cudi
cung la Rhizopus (Hinh 3). Toan bo cac chung khi
so sanh trinh tu ITS c6 do twong déng dat trén 99%
voi cac ching tham chiéu trén co so dir lieu
GenBank, két hop véi hinh thai khuin lac va dac
diém bao tr theo khoa phan loai tuong tng va
duoc phan loai dén loai. Cac chung MNF1, ASF9
va ASF18 déu c6 do tuong dong 100% voi trinh tu

vung gen ITS <cha chung Lasiodiplodia
theobromae HY-23, do d6 duoc xac dinh thudc loai
Lasiodiplodia theobromae. Trinh ty ITS cta ching
NSASF?2 tuong déng 99,64% voi chung Aspergillus
fumigatus MSEF106 duoc dinh danh la A
fumigatus NSASF2. Trinh tu ITS cta ching
NSASF1 tuong dong 100% voéi ching Lasiodiplodia
laosensis CGMCC 3.18464 duoc dinh danh la
Lasiodiplodia laosensis NSASF1. Hai chiing ASF8
va ASF10 cung c6 do tuong dong 99,82% voi trinh
tu chiang Aspergillus niger TUHT73 va duoc dinh
danh lan luot 1a A. niger ASF8 va A. niger ASF10.
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Hai chiing thuoc chi Fusarium duoc dinh danh la
F. foetens ASF14 (twong dong 99,39% voi F.
foetens CBS 110286) va Fusarium proliferatum
ASF15 (tuong dong 100% voi F. proliferatum 10R-
9). Chung ASF29 c6 do tuong dong 100% voi
Rhizopus arrhizus TQRF9 duoc dinh danh la A
arrhizus ASF29.

Trong s6 10 chung ndm da phan lap va tuyén
chon c6 3 chung (MNF1, ASF9 va ASF18) thugc
loai Lasiodiplodia theobromae 1a tuong dong voi
két qua nghién ctru ctia Zhang va cs (2021) da
phan lap trén qua chanh Ikeo tinh Quang Dong
(Trung Quoéc) gay hién tuong thoi hong boi cac

d6m nau, uot, sau lan rong thanh nhitng mang 16n
mau den va lom xuong [8].

3.2. Két qua thir nghiém kha ning sinh trudng
clia ndm trén moi trudng axit in vitro

Téng s6 10 chung ndm chon loc tir by suu tap
cac chung phan 1ap lan luot duoc thit nghiém kha
nang sinh truong trong cac diéu kién cé doc to axit
citric va axit propionic. Toan bo cac chiing nim da
khao sat trén dai néng do axit citric moi truong tr
0,2 - 1,2% va dai nong do axit citric moi truong tir
0,02% - 0,12% déu thé hién hoat tinh doi khang voi
ca 2 loai axit.

Béng 3. Anh huéng ctia ndng ¢ axit citric dén kha ning sinh trudng ciia cac chiing ndm

buong kinh khuén lac Nong d¢ axit citric (%)
nam sinh truéng (mm) 0,2 0,4 0,6 0,8 1,0 | 1,2 | Doichung
NSASF1 90+0 | 82+19 | 76+1,1 | 50+1,3 0 0 90+0
NSASF2 90+0 | 80+20 | 65+14 | 60+0,8 | O 0 90+0
MNF1 90=+0 | 74+19 | 62+1,3 | 40+1,8 0 0 90+ 0
ASF8 90+0 | 70+1,3 | 65+1,6 | 40+0,3 0 0 90+ 0
ASF9 90+0 | 8+23 | 60+1,8 | 50+1,2 0 0 90+ 0
ASF10 90+0 | 8&+23 | 80+1,2 | 70+0,9 0 0 90+ 0
ASF14 50+1,7| 3520 | 25+16 | 20+14 0 0 90+ 0
ASF15 70+18 | 40+1,8 | 35+1,9 | 32+0,5 0 0 90+0
ASF18 90+0 | 84+19 | 656+1,7 | 30+1,0 0 0 90+ 0
ASF29 90+0 | 8&+21 | 80+15 | 75+1,3 0 0 90+ 0

Bang 3 cho thdy, khi nu6i 10 ching nim
nghién cttu trén moi truong thach PDA bd sung
axit citric 0,2%, hau hét cac chung déu sinh
truong binh thuong voi duong kinh khuan lac
bang v6i doi chimg (moi truong khong chua
axit), rieng chung ASF14, ASF15 bi ttc ché voi
duong kinh khuén lac 1an luot dat 50, 70 mm. O
nong do axit 0,4% c6 hai chung ASF14 va ASF15
bi tc ché dang ké voi duong kinh khuin lac
tuong tng la 35 £ 2,0 mm va 40 + 1,8 mm trong
khi cac ching con lai bi ttc ché mot phan véi
duong kinh khuén lac déu 16n hon 70 mm. Khi
tang néng do axit trong moi trudng nudi cay lén

dén 0,6% va 0,8%, co 5 chung (NSASF1, NSASF2,
ASF9, ASF10, ASF29) tiép tuc sinh truéng 6n
dinh voi duong kinh khuén lac dat trén 50 mm,
tuong tng 50% s6 chiing nghién ctu. O nong do
axit 1,0%, 1,2% toan bo 10 chiing nAm nghién ctru
gan nhu khong sinh trudng. Nhuw vay, khi ting
nong do axit citric tir 0,2 - 1,2%, s6 luong ching
nam sinh trudng duoc trén moi truong nudi ciy
c6 chtra axit gidm dan va noéng do tc ché toi
thiéu MIC (Minimum inhibitory concentration)
ctia 10 chting ndm tuyén chon 1a 1,0% va néng do
gay doc toi thiéu MFC (Minimum fungicidal
concentration) 1a > 1,2%.

Béng 4. Anh hudng ctia ndng d6 axit propionic dén kha ning sinh truéng ciia cac chiing ndm

Puong kinh khuén lac Noéng do axit propionic (%)

nam sinh truéng (mm) 0,02 0,04 0,06 0,08 0,1 | 0,12 | boichimg
NSASF1 90+0 80+20 | 70+15 | 30+1,2 0 0 90+0
NSASFEF?2 90+0 88+21 | 60+1,2 | 30+0,9 0 0 90+0
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MNF1 90+0 85+1,7 | 45+16 | 40+14 0 0 90+0
ASF8 90+0 75+15 | 45+19 | 30+0,5 0 0 90+0
ASF9 90+0 60+19 | 45+1,7 | 24+1,0 0 0 90+0
ASF10 88+21 | 82+24 | 60+14 | 20+0,8 0 0 90+0
ASF14 70+1,5 | 45+16 | 38+1,3 | 34+1,8 0 0 90+0
ASF15 70+14 | 45+18 | 35+15 | 30+0,3 0 0 90+0
ASF18 90+0 72+22 | 45+16 | 25+1,2 0 0 90+0
ASF29 90+0 8+18 | 75+1,1 | 50+1,3 0 0 90+0

Bang 4 cho thdy, khi nu6éi 10 chiing ndm
nghién ctru trén moi truong thach PDA bd sung
axit propionic 0,02%, c6 7/10 chung déu sinh
truéng binh thuong véi duong kinh khuén lac gan
bang véi doi ching (moi truong khong chia axit).
Hai chiung ASF14 va ASF15 bi ttc ché manh bdi
axit propionic & nong do 0,04% voi duong kinh
khuén lac gidm gan 2 lan so voi d6i ching va cing
dat khoang 45 mm. Khi ting nong do axit trong
moi truong nudi cay lén dén 0,06% thi kha nang
sinh truong cta cac ching nim nghién ctu gidm
dan trong d6 c6 2 ching ASF14 va ASF15 tiép tuc
bi ttc ché manh v6i duong kinh khuén lac dat duoi
40 mm. Khi néng d6 axit trong moéi truong nuodi
cay tiép tuc ting dén 0,1, 0,12%, toan b6 10 chiung
nam nghién cttu gan nhu khong sinh truéng. Nhuw
vay, & nong do axit propionic 0,10, 0,12% toan bo
10 chtng ndm nghién cttu gan nhu khong sinh
truong. Nhu vay, khi ting néng do axit propionic
ter 0,02 - 0,12%, so luwong chiing ndm sinh trudng
duoc trén moi truong nudi cdy co chia axit gidm
dan va néng do uc ché toi thiéu MIC (Minimum
inhibitory concentration) cia 10 chiing nim tuyén
chon 1a 0,10% va néng do gay doc toi thiéu MFC
(Minimum fungicidal concentration) la > 0,12%.

Theo Sercan Sehirli va cs (2016), danh gia
hiéu qua tc ché su phat trién ctia nAm bénh cho
thay PPA tot hon dang ké so voi axit formic va
axetic. PPA & nong d6 0,7% ttc ché hoan toan su
phat trién ctia soi ndm cua tat ca cac loai nam [12].
Theo D6 Chi Thinh va cs (2013) nghién ctu trc
ché cta nam Colletotrichum gloeosporioides va
kiém soat bénh than thu gay thdi qua xoai bang
PPA, cho thay voi muc xt ly 0,12% PPA dat hiéu
qua bao vé cao chong lai bénh than thu [13]. Diéu
nay c6 thé minh chimg tinh hiéu qua ctia PPA
trong xtt Iy ndm bénh, tuy vay trong qua trinh bao
quan rau qua tuoi noi chung va qua chanh leo noi

rieng ngoai mot so loai ndm moc tuyén chon con
cac loai vi sinh vat khac c6 thé phat trién trong qua
trinh bao quan, can nghién ctu thuc nghiém xt ly
PPA & nong do > 0,12%.

4. KET LUAN

ba phan lap va tuyén chon duoc 10 ching
nam bénh thuoc 4 chi gdm: Lasiodiplodia (40%),
Aspergillus (30%), Fusarium (20%) va Rhizopus
(10%). Cu thé duwoc dinh danh dén loai gdém
Lasiodiplodia theobromae MNF1; Lasiodiplodia
theobromae ASF9; Lasiodiplodia theobromae
ASF18; A. fumigatus NSASF2; Lasiodiplodia
laosensis NSASF1; A. niger ASF8; A. niger ASF10;
F. foetens ASF14; Fusarium proliferatum ASF15;
R arrhizus ASF29. Thit nghiém kha niang sinh
truong cua 10 ching ndm trong moi trudng nudi
cay co chura axit cho thay, cac chiing nay bi ttc ché
manh hon badi axit PPA so véi axit citric. Khi tang
noéng do axit citric tir 0,2 - 1,2%, s6 luong chiing
nam sinh truéong duoc trén moi treong nuodi cay co
chtta axit gidm dan va nong do tc ché toi thiéu
MIC ctia 10 chiing ndm tuyén chon 1a 1,0% va néng
do gay doc t6i thiéu MFC > 1,2%. Khi tang nong do
axit propionic tir 0,02 - 0,12%, s6 luong ching nim
sinh truong duoc trén moi truong nuodi cay cé chira
axit gidm dan va nong do tc ché t6i thiéu MIC cua
10 chiing ndm tuyén chon 1a 0,1% va néng do gay
doc toi thiéu MFC > 0,12%. Két qua nay lam co s&
dé tiép tuc nghién cttu vé anh huéng ctia néong do
va thoi gian xt Iy bang PPA dén hiéu qua bao quan
qua chanh leo tim.
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PRELIMINARY ISOLATION, SELECTION AND EVALUATION OF THE INHIBITORY POTENTIAL
AGAINST POSTHARVEST PATHOGENIC FUNGI ON PURPLE PASSION FRUITS
IN MOC CHAU TOWN, SON LA PROVINCE

Pham Anh Tuan?, Nguyen Sang?, Le Ha Hait

Vietnam Institute of Agricultural Engineering and Postharvest Technology

2New Era Investment and Trading Joint Stock Company, Hanoi, Vietnam

Abstract

The purpose of this research was to isolate, select, and experimentally determine the inhibitory
ability against selected pathogenic fungi found on the peel of infected purple passion fruits post
harvest in Moc Chau town, Son La province, Vietnam. From 18 infected purple passion fruit
samples, a total of 42 fungal strains were isolated. Among them, 10 strains (designated as
NSASF1, NSASF2, MNF1, ASF8, ASF9, ASF10, ASF14, ASF15, ASF18, ASF29) with high isolation
frequencies ranging from 80% to 90% were selected for further identification at the species level.
Based on morphological characteristics of colonies and spores, in combination with ITS region
gene sequencing, the 10 strains were identified as belonging to four genera: Lasiodiplodia (40%),
Aspergillus (30%), Fusarium (20%), Rhizopus (10%). Specifically, the species identified included:
Lasiodiplodia theobromae MNF1, L. theobromae ASF9, L. theobromae ASF18, Aspergillus
fumigatus NSASF2, Lasiodiplodia laosensis NSASF1, Aspergillus niger ASF8, A. niger ASF10,
Fusarium foetens ASF14, F. proliferatum ASF15, and Rhizopus arrhizus ASF29. Experiments on
the growth ability of 10 fungal strains in culture media containing two types of organic acids-
propionic acid (PPA) and citric acid-showed that PPA exhibited stronger inhibitory effects than
citric acid. Specifically, in the citric acid medium, the minimum inhibitory concentration (MIC)
was 1.0%, and the minimum fungicidal concentration (MFC) was greater than 1.2%. In contrast, in
the PPA medium, the MIC was 0.10%, and the MFC was greater than 0.12%. These results provide
a basis for further research on the effects of concentration and treatment duration of the PPA on
the postharvest preservation efficacy of purple passion fruits.

Keywords: Purple passion fruit, isolation, selection, pathogenic fungi, inhibition, growth.
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NGHIEN cUU MOT sO THONG SO CONG NGHE XU LY
CHE PHAM AVG (Aminoethoxy Vinyl Glycine)
DE KEO DAI THOI GIAN THU HOACH CAM X0OAN

TRONG TAI TiNH DONG THAP

Nguyén Vin Nguyén® ", Pham Anh Tu4n!, Nguyén Tién Nam'

Vién Co dién nong nghiép va Cong nghé sau thu hoach

TOM TAT

*Email: nguyen.cnsth @gmail.com

Muc dich ctia nghién ctru 1a thue nghiém anh hudng ctia mot s6 thong sé cong nghé gom: Nong
do va thoi diém xtt ly ché phdm AVG (Aminoethoxy Vinyl Glycine) dén kha nang tri hoan qua
trinh chin ctia cam xoan trong tai tinh Pong Thap. Nghién ctru duoc thuc hién trén cay véi 3 ndong
do AVG la 124,5 mg/1, 62,25 mg/1 va 31,125 mg/1 tai 4 thoi diém 1a 4, 3, 2 va 1 tuan truéc thu
hoach thong thuong, twong tmg véi 187, 194, 201 va 208 ngay sau dau qua (DAFS). Két qua thuc
nghiém cho thay, & nong do AVG 124,5 mg/1 tai thoi diém 4 tuan trudéc thu hoach thong thuong
(187 ngay sau dau qua) cho kha niang tri hoan qua trinh chin qua 45 ngay, tuong tng cac chi tiéu
danh gia chat luong twong duong d6i ching tai thoi diém thu hoach voi ham luong nudce ép 51,5%,
TSS 14,3%, axit tong s6 0,51%, do cing qua 14,7 kg/cm?

Tt khoa: Ché pham AVG, Aminoethoxy Vinyl Glycine, cam xoadn trong tai tinh Pong Thap, tri

hoan su chin.

1. BAT VAN BE

Cay c6 mui (cam, budi, chanh, quyt) hién la
nhom cay an qua cé dién tich 1on nhat trong san
xuat cay an qua nuoc ta voi tong dién tich udc tinh
dén hét nam 2024 dat 276 nghin ha, chiém 21,4%
tong dién tich cay an qua ca nudc. San luwong uwdc
dat hon 3,86 triéu tan, tang 5,6% so voi nam 2023
[1], trong d6 san luwong cam lén dén 1,88 triéu tan,
tang 3,6% so voi nam 2023 [2]. San luong lon
nhung ty trong xuat kh4u ctia cam lai rat thap, chi
chiém 1,4% trong co cdu mat hang qua c6 mui xuat
kh4u [1], cht yéu duoc tiéu thu trong nuoc dudi
dang qua tuoi ciing v6i han ché vé cong nghé bao
quan nén gia ca ctia cam cing thuong khong 6n
dinh, khong c6 duoc chat luong dam bao trong
thoi gian can thiét dé ché bién, tiéu thu. Dac tinh
chin tap trung ctia qua cung han ché vé cong nghé
bao quan la mot trong cac nguyén nhan xuat phat
cho cac tén that va thiét hai nay [3]. Dé ting
cuong hiéu qua kinh té, gidm tén that cho nguoi
dan, viéc rai vu cho cam 1a can thiét.

Cam 1a loai qua khong c6 ho hap dot bién va
AVG 1a hoat chat c6 hiéu qua trong tri hoan su
chin, kéo dai thoi gian thu hoach & ca qua c6 ho
hap dot bién va khong ho hap dot bién dua trén co
ché tc ché sinh téng hop ethylene noi sinh. Trong
truong hop ctia dao Monroe, xtt Iy AVG véi nong
do 200 mg/1 & 30 ngay trudc thu hoach thong
thuong giup tri hoan chin qua 4 - 6 ngay, khong co
qua chin & thoi diém thu hoach thong thuong
trong khi 16 qua doi ching c6 ti 1é chin 13,0 - 22,5%
[4]. Trong truong hop cua tao “Mclnstock” &
Maine (My), tng dung AVG & 150 mg/1 tai thoi
diém 4 tuan trudc thu hoach co thé tri hoan chin
18 ngay so voi doi ching, kich thudc qua tang 10%
[5]. Xt ly ché phdm Retain chia 15% hoat chat
AVG cho cam X4 Doai ¢ thoi diém 220 - 227 ngay
sau dau qua (DAFS) véi nong do AVG 124,5 mg/1
c6 thé kéo dai thoi gian bdo quan qua cam trén cay
2 thang so voi dai tra, giam ty 1é rung qua tir 10 -
15%, chat lwong qua tot, mong nudc, mui vi thom
ngon, ma qua dep, ddm bao an toan vé sinh thuc
phiam [6],... Tuy nhién, dé tng dung hiéu qua
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AVG, viéc nghién cttu x4c dinh duoc néng do xtr ly
va thoi diém xtt ly dong vai tro quyét dinh. Khong
nhitng thé, mot s nghién ctru cho thay, st dung
qua muc c6 thé anh huong dén chat luong qua va
gay ton kém kinh té, st dung néng do qua thap
hodc khong dung thoi di€ém sinh ly cta cay co thé
khoéng co6 tac dung [4 - 6]. Muc dich cta nghién
ciu la xac dinh dugc cong nghé cho tri hoan sy
chin ctia cam xoan trong tai tinh Péng Thap ma
khong anh hudng dén chat luong ctia qua. Nghién
ctru nay tap trung vao thuc nghiém 2 thong s co
ban nhat la néng do xit ly va thoi diém xit ly ché
phdm AVG.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit lieu

Ché pham AVG: Ham luong AVG 10% (100
g/kg); pH 5,6 & nong dd 10% va pH 6,9 + 0,4 &
nong do 1%.

Cay cam xoan 9 nam tudi, ho 6ng Leé Ngoc
Duy, xa Binh Hang Tay. Duong kinh tan 4 - 5 m;
duong kinh goc 15 - 17 cm; 3 thang ra dot 1 lan,
luong phan boén hitu co st dung 5 tAn/nam, bén 2 -
3 dot/nam. Thoi gian tir lic xuat hién qua dén khi
thu hoach khoang 215 ngay.

2.2. Phuong phap
2.2.1. Phurong phap thuc nghiém

- Thuc nghiém nghién ctru tai véi 3 nong do
AVG la 124,5 mg/1, 62,25 mg/1 va 31,125 mg/1 tai 4
thoi diém 1a 4, 3, 2 va 1 tuan truoc thu hoach thong
thuong, tuong tng voi 187, 194, 201 va 208 ngay
sau dau qua (DAFS). Téng s6 13 cong thuc duoc
danh so6 thtr tu 1an luot theo thoi diém va néng do
gom 1 cong thic doi chung (BPC) khong st dung
ché pham AVG (BC) va 12 cong thie stt dung ché
phdam AVG (CT 1.1; CT 1.2; CT 1.3; CT 2.1; CT 2.2;
CT 23;,CT 31;CT 3.2; CT33; CT 4.1, CT 4.2 va
CT 4.3). Bo tri 5 cay/1 cong thic voi 3 1an nhéc lai
theo khoi hoan toan ngau nhién, tong so cay tham
gia thi nghiém 1a 195 cay. Cac qua duoc danh dau
su dong loat bang day buoc nilon.

Ché phdm AVG duoc b sung vao nuoc da
c6 chta 0,1% (v/v) chat hoat dong bé mat Tween
20. Khuay cho tan hét ché phdm AVG va phun
swong w6t déu bé mat 1a va qua, luong nudc st
dung 1a 3 lit/cay.

Thoi diém lay mau duoc 1ay theo cac moc
thoi gian tai bang 1.

Béng 1. C4c thoi diém 4y méu

Thoi diélrlrcl) ;(fhl’y V%lgl;% 1);ru’(’rc thu Thoi diégl élllu hoach Ngay sau thu hoach BC1
4 3 2 1 Thu hoach 15 30 40 45 50
Ngay sau dau qua (DAFS)
187 194 201 208 215 230 | 245 | 255 | 260 | 265

Céc chi tiéu theo doi: Ham luong chat kho hoa
tan tong s6 (%), ham luong axit téng s6 (%) va ham
luong nudce ép (%) va cac chi tiéu cam quan la mau
sdc vo qua; mau sic thit qua, mui vi (chi tiéu cam
quan chi danh gia tai thoi diém thu hoach).

2.2.2. Phuong phap Iay mau, phan tich

Mau trén vuon san xuat stt dung cho phan tich
duoc lay theo TCVN 9017:2011 [7]: Theo d6, mau
cam duoc 14y tai 5 cay theo hinh zigzag, mbi cay
lay 1 kg, tron déu, 1ay 2 kg dé phan tich trong vong
24 gio ké tir luc thu hoach.

Ham luwong nudc ép theo TCVN 4411:1987 [8];
axit téng so (tinh theo axit axetic) theo TCVN

5483:2007 [9]; chat kho hoa tan tong s6 (TSS) theo
TCVN 7771:2007 [10]. B cung qua duoc do tai 3
diém khac nhau trén bé mat qua. Lay gia tri trung
binh theo phuwong phap cia Amin va cs (2015)
[11].

223 Phuong phdp xit Iy so liéu: St dung
phan mém IRRISTAT 5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

Theo Lado va cs (2014) [12], cac giong cay co
mui c6 co ché chung vé con duong sinh trudng,
phat trién va chin nhung thoi diém thu hoach phu
thuoc vao diéu kién khi hau, ky thuat canh tac va
cong ngheé sau thu hoach ctia noi san xuat cting
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nhu yéu cau chat luong cua thi truong tiéu thu.
Viéc xac dinh cac chi tiéu truomg thanh cta qua co
mui rat phtc tap vi su khac biét vé s chin bén
ngoai qua (vo) va su chin bén trong qua (thit qua).
Thong thuong, qua c6 mui dugc coi la trudong
thanh dua vao nhiéu yéu t6 nhu: Mau sic bén
ngoai ctia vo, ham luong nudc ép, ti 1é chat ran hoa
tan (TSS)/axit va cac thanh phan bén trong khac.
Do 1a qua khong c6 chin sau thu hoach nén qua cé
mui can thu hoach khi dat do chin trén cay.

boi voi cam, ty l¢ TSS/axit chi s6 truong
thanh dang tin cdy hon mau vo, vi nhitng thay déi
mau sic bén ngoai tiy thugc vao nhiét do va do
am, qua khong thé c6 mau vang dic trung trong
diéu kién do 4m cao va cac chi s6 nay cing tuy
thuoc vao mua vu va dic diém thé nhuong ving
trong [13]. Doi véi cam xoan trong tai tinh Pong
Thap ciing mang nhimg dac diém tuong tu. Do 1a
khi qua chin, qua thuong c6 ham luong nudc cao
(thé hién qua ham luong nudc ép), ngot (thé hién
qua chi s6 TSS) va vi chua mat (axit tong s6) va
mot s6 huong vi, mau sic tép qua dac trung khac.
Ngoai ra, mau sic vo qua ciing c6 thé thay doi phu
thuoc vao troi nang (mau vang) va co thé xanh tré
lai khi gap mua. Khi cam qua chin qua bi héo
(ham luong nudc bi giam), tép qua bi kho, qua
nhat, kém ngot (suy gidm chat luong do TTS
(duong) giam), vi chua (axit tong s6) giam va cudi
cung la rung qua (khéo sat ctia tac gia).

3.1. Anh huémg ciia ché phdm AVG dén bién
d6i ham leong nuwdc ép cam

Dai voi cam & Viet Nam, chi tiéu ham luong
nudc ép dong vai tro vo cung quan trong, chi tiéu
nay quyét dinh lon dén chat luong thuong mai cta

qua. Cam thu hoach can chira ham luong nudc cao
dé dam bao cho do cimg qua, nang suat qua. Cam
qua chin, ham luong nuwdc ép thuong giam, qua
thuong c6 biéu hién mém, x6p, héo, khong dam
bao cho kha nang tiéu thu va giam gia thanh, anh
huong dén hiéu qua kinh té. Theo doi anh huong
ctia ché pham AVG dén bién déi ham luong nudc
¢ép ctia cam thi nghiém, két qua duoc trinh bay &
bang 2.

Tién hanh 14y mau va phan tich chi tiéu ham
luong nudc ép cua cam & cac thoi diém khac nhau
dé danh gia do chin va xac dinh thoi diém chin cia
cam & cac cong thic nghién ctu. Két qua cho
thdy, ham luong nudc ép cta cam ciing tang dan
trong qua trinh phat trién ctia cam va tang khong
dang ké khi ham luong nuodc ép dat trén 50% khoi
luong ctia qua va két qua nay cing phu hop voi
nghién cttu cta Ladanyia va cs (2008) [13]. Tuy
nhién, két qua phan tich cho thay, sau thoi diém
thu hoach thong thuong 30 ngay, cam & mau DC
khong st dung ché phdm ham luong nuéc da qua
thap, chi con 38,76%, cAm quan cho théy, qua ciing
da héo, mém, khong con ciang nhu thoi diém sau
thu hoach 15 ngay. Nhu vay, vé chi tiéu ham luong
nudc ép, cam & mau PC da qua chin, khong con
dat yéu cau cho thuong mai. Trong khi d6, & hau
hét cac mau cam duoc xtt Iy ché phdm AVG, ham
luong nudc duoc gitr kha tot, hau hét dat trén 40%
dén tan thoi diém 50 ngay sau thu hoach. Nhu vay,
hoat chat AVG da cho tac dung tot trong tc ché
sinh tong hop ctia ethylene trong qua, tir do tri
hoan cac hoat dong cta cac enzyme lam chin qua,
tri hoan qua trinh ho héap va gian ti€p tri hoan su
mat nuoc, duy tri ham luong nudc ép trong qua.

Béng 2. Anh hudng ctia ché phdm AVG dén ham lugng nudc ép clia cam (%)

X ) Sau thu hoach DC 1, ngay
Cong fhiic 15 ngay 30 ngay I 40 ngay I 45 ngay i 50 ngay
DC 1-TD1- Nuoc 1a 50,631 38,76' %////////%%/////////%%//////////%
DC 2-Tb4- 124,5 mgAVG/1 52,90" 50,60 49,66° 48,60° 47,56
CT 1.1-TDb1-124,5 mg AVG/1 43,60 49,63° 50,46 51,50° 48,60°
CT 1.2-Tb1-62,25 mgAVG/1 46,40° 49,30° 50,30 46,331 41,76°
CT 1.3-Tb1-31,125 mgAVG/1 53,53" 49,90° 48,23° 47,56° 41,80°
CT 2.1-Tb2-124,5 mg AVG/1 42,90° 45,40° 45,931 45,50° 45,80¢
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CT 2.2-TD2-62,25 mgAVG/1 52,50 51,86 90,83* 49,43° 47,93
CT 2.3-Tb2-31,125 mgAVG/1 96,30° 50,33 46,231 44,26° 45,63°
CT 3.1-Tb3-124,5 mg AVG/1] 52,06 99,26" 50,36" 49,56 42,16°
CT 3.2Tb3-62,25 mgAVG/1 47,50° 47,66° 45,201 44,40° 42,23°
CT 3.3-Tb3-31,125 mgAVG/1 48,13° 45,33° 40,33 41,13 39,63
CT 4.1-Tb4-124,5 mg AVG/1 51,53 48,50¢ 47,23¢ 42,301 45,90¢
CT 4.2-Tb4-62,25 mgAVG/1 51,86 45,13° 47,23° 44,20° 48,73
CT 4.3-Tb4-31,125 mgAVG/1 52,96° 49,70¢ 42,56° 43,26° 44,16°
CV (%) 10,2 6,7 15,5 13,2 14,6
F * * * * *

Ghi chu: TH (thu hoach); STH (sau thu hoach); PC (doi ching); CT (cong thic); TP (thoi diém).

Tuy nhién, cac két qua phan tich ciing chi ra
rang, trong qua trinh chin ctia qua, ham luong
nuoc tang dan, dat cao nhat va duy tri trong mot
thoi gian ngdn sau d6 déu suy gidm hodc gan nhu
khong d6i sau khi dat gia tri cao nhat. Trong do,
cac cong thuc: BDC 2, CT 1.3, CT 3.3, CT 4.1, CT
4.2 va CT 4.3 dat gia tri cao nhat tai thoi diém 15
ngay sau thu hoach d6i chimg. Cac cong thirc co
cam dat gia tri cao nhat ¢ thoi diém ké tiép, 30
ngay sau thu hoach 1a CT 2.1, CT 3.1, CT 3.2. Cam
& CT 1.2 dat ham luong nudc ép mitc cao nhat tai
thoi diém 40 ngay sau thu hoach va cong thic co
cam dat gia tri cao nhat, 51,50% ¢ thoi diém muon
nhat 1a CT 1.1 v6i 45 ngay sau thu hoach DC. biéu
nay ciang phu hop véi nghién ctru cia Nguyén Thi
Minh Nguyét (2013) [6] khi nghién cttu trén cam

Xa Doai trong tai tinh Hung Yén 1a co6 thé kéo dai
thoi gian thu hoach 45 - 50 ngay.

3.2. Anh hudng ctia ché phdm AVG dén bién
d6i ham leong chat kho tdng s6 (TSS) ciia cam
x04an

Bén canh chi tiéu ham lugng nudc ép, chi tieu
TSS ciing dong vai tro quan trong quyét dinh dén
chat luong ctia cam. Ham luong TSS qua thap, do
duong giam lam cam nhat vi, anh huong dén gia
tri thwong mai ctia cam. Trong qua trinh sinh
truong va phat trién cua qua cam, ham luong TSS
ctia qua khi chin qua thuong giam do cac chat kho
bi chuyén hoa theo huong di hda ctia qua. Nghién
ctru anh huéng cta ché phdm AVG dén bién doi
chi s6 TSS ctia cam dé xé4c dinh thoi diém chin cua
qua. Két qua duoc trinh bay & bang 3.

Béng 3. Anh hudng ctia ché phdm AVG dén ham lugng TSS ciia cam (%)

Sau thu hoach DC 1, ngay
Cong thuc
15 ngay 30 ngay 40 ngay 45 ngay | 50 ngay
PC 1-TD1- Nude | 12,561 12,03 / / / /
.
bC 2-Tb4- 124,5 mgAVG/1 14,564 13,66° 12,63¢ 12,33¢ 11,664
CT 1.1-Tb1-124,5 mg AVG/1 14,70¢ 14,46 14,43* 14,307 13,43*
CT 1.2-TP1-62,25 mgAVG/1 14,534 14,36 14,16 13,56 12,76
CT 1.3-Tb1-31,125 mgAVG/1 14,76° 14,33 14,00P 13,20 12,50P
CT 2.1-Tb2-124,5 mg AVG/1 15,10* 14,33 13,02¢ 12,63¢ 12,56
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CT 2.2-Tb2-62,25 mgAVG/1 14,43¢ 14,10° 13,60° 12,76° 12,50
CT 2.3 Tb2-31,125 mgAVG/1 14,96 14,20 13,33¢ 13,16 12,30
CT 3.1-Tb3-124,5 mg AVG/1 14,73° 14,607 13,16¢ 12,83¢ 12,43
CT 3.2-Tb3-62,25 mgAVG/1 14,36° 14,10° 13,00¢ 12,63¢ 12,26°
CT 3.3-Tb3-31,125 mgAVG/1 14,13° 13,80¢ 13,76° 12,63¢ 11,73¢
CT 4.1-Tb4-124,5 mg AVG/1 14,56¢ 13,46° 12,70° 12,46° 11,70¢
CT 4.2-Tb4-62,25 mgAVG/1 13,70° 13,831 12,80° 11,90¢ 11,461
CT 4.3-Tb4-31,125 mgAVG/1 14,60° 12,90° 12,80° 11,73¢ 10,86°
CV (%) 9,8 9,9 8,3 11,2 15,3
F * * * * *

Ghi chu: O boi mau co s6'1a 6 chi thoi diém cam cé ham lrong nurée ép cao nhat; 6 boi mau khong co

s0'la mau khong tiép tuc theo doi.

Két qua cho thay, TSS & cam mau DC da kha
thap, chi dat 12,03% tai thoi diém 15 ngay sau thu
hoach du kién, ching t6 cam da chin ¢ thoi diém
truoc do. Kiém tra ¢ thoi diém ti€p theo, TSS cta
cam & mau DC tiép tuc suy giam két hop mat nudc
manh (ham luong nuéc ép chi con 38,7% & thoi
diém 30 ngay sau thu hoach) khing dinh thém
bang ching cam da qua chin.

Trong khi d6, cam tai cac mau c6 st dung ché
phdm AVG hoic Retain (PC2) c6 ham luong TSS
kha tot, dat 13 - 16% trong sudt qua trinh nghién
ctru dén ngay tht 50 sau thu hoach d6i chung.
Nhu vay, bién d6i cac chi s6 TSS phan anh kha
phu hop voi bién déi ham lwong nudc ép va két
qua nghién ctru ching t6 sau thoi diém qua dat
ham luong nudc ép cao nhat, TSS cta qua cing
dat cao nhat va suy gidm sau do, nhung xtt ly ché
phdm AVG da cho tri hoan suy giam TSS t6t hon
so voi cam khong xit ly ché phadm. Tuy nhién, dé
cam thu hoach dat hiéu qua kinh té cao nhat, cam
can thu hoach tai thoi diém chin voi ham luong
nudc cao nhat va TSS cao nhat va cong thie xtr ly
ché phdm AVG cho tri hoan su chin cia qua dai
nhat duoc xac dinh 1a CT 1.1, cho thoi diém thu
hoach t6i uu tai 260 ngay sau dau qua, tuong
duong véi dat 45 ngay sau thu hoach cam khong
xtt ly ché phdm (doi ching). Cam tai cac cong

thitc khac cho kha nang tri hoan chin kém hon.
Trong do, CT 1.2 dat 40 ngay sau thu hoach, CT
2.1; CT 2.2; CT 3.1; CT 3.2 dat 30 ngay sau thu
hoach va con lai 1a DC 2; CT 1.3; CT 2.3; CT 3.2;
CT 3.3; CT 4.1; CT 4.2; CT 4.3 chi dat 15 ngay sau
thu hoach BC.

3.3. Anh hudng ciia ché phdm AVG dén bién
d6i ham leong axit tdng s6

Ngoai phan tich theo doi anh hudng cta ché
phim AVG dén kha nang tri hoan bién ddi ham
lwong nuéc ép cta cam, dé khang dinh thém tac
dung ctia ché phdm dén kha nang tri hoan su chin
ctia cam, nghién cttu theo do6i bién ddi ctia ham
luong axit téng s6 clia cam. Axit téng s6 1a chi tiéu
quan trong trong xac dinh do chin ctia cam bén
canh cac chi tieu vé ham luong nuoc ép [13, 14] va
ham luong chat kho tong s6 TSS. Theo cac két qua
nghién ctu khi theo doi bién do6i chi tiéu ham
luong axit trong qua trinh sinh truéng va phat
trién [15], ham luong axit téng s6 ting nhanh
trong giai doan dau va suy giam khi qua chin. Dé
x4c dinh thoi diém chin ctia cam xoan trong tai
tinh Pong Thap trong nghién cttu tng dung ché
phdm AVG, chi tiéu axit téng s6 duoc phan tich tir
ngay xut ly dau tién va két thuc khi chi tiéu nay co
dau hiéu ching lai hodc suy giam. Két qua duoc
trinh bay & bang 4.

20 NONG NGHIEP VA MOI TRUSNG - THANG 8/2025



KHOA HOC & CONG NGHE

Béng 4. Anh huéng ctia ché phdm AVG dén ham luong axit tdng s6 ciia cam (%)

. ) Sau thu hoach DC 1, ngay
Cong thire 15 ngay | 30 ngay I 40 ngay i 45 ngay i 50 ngay
DC 1-TD1- Nuoc 1a 0,47¢ 0,45 %////%%////////////%%////////////%
DC 2'Tb4- 124,5 mgAVG/1 0,55 0,54 0,49° 0,41° 0,32°
CT 1.1-Tb1-124,5 mg AVG/1 0,57 0,54 0,52 0,51* 0,38
CT 1.2-Tb1-62,25 mgAVG/1 0,55 0,51 0,46 0,41° 0,39"
CT 1.3-Tb1-31,125 mgAVG/1 0,64° 0,56* 0,50 0,43° 0,39°
CT 2.1-TD2-124,5 mg AVG/1 0,54 0,54 0,43 0,33 0,35
CT 2.2-Tb2-62,25 mgAVG/1 0,53 0,514 0,47° 0,43° 0,34
CT 2.3 Tb2-31,125 mgAVG/1 0,53 0,52¢ 0,46 0,44 0,41°
CT 3.1-Tb3-124,5 mg AVG/1 0,61° 0,54 0,45° 0,42¢ 0,36°
CT 3.2-Tb3-62,25 mgAVG/1 0,57 0,50¢ 0,48° 0,43¢ 0,32°
CT 3.3'Tb3-31,125 mgAVG/1 0,55 0,53 0,48° 0,45 0,38"
CT 4.1-Tb4-124,5 mg AVG/1 0,57 0,51¢ 0,46° 0,41° 0,37°
CT 4.2-Tb4-62,25 mgAVG/1 0,49° 0,48° 0,45° 0,39 0,34°
CT 4.3 Tb4-31,125 mgAVG/1 0,55 0,44" 0,42" 0,37¢ 0,35
CV (%) 7,7 8,3 14,0 16,2 11,4
F * * * * *

Két qua cho thay, v6i cam & cong thic DC
khong st dung ché pham (PC 1), ham luong axit
tong so thé hién dang & giai doan suy giam, chi
con gia tri < 0,5% tai cac thoi diém phan tich tir 15
ngay sau thu hoach va su bién déi nay ciing phu
hop v6i nghién ctu ctia Ladaniya va Singh (2000)
[15]. Bién déi chi tiéu nay nhu vy cam & cong
thize BDC da chin ¢ thoi diém trudce do. Két qua nay
la kha phu hop voi két qua theo doi bién déi ham
lwong nudc ép va ham luwong TSS trong cac phan
tich trudc d6 @ mau cam DC. Cam & cac cong thirc
CT 3.3; CT 4.1; CT 4.2 va CT 4.3, chi tiéu axit tong
so dat cao nhat & thoi diém 15 ngay sau thu hoach
(246 ngay sau ra hoa). Cam & cac cong thic DC 2
(Retain); CT 1.2; CT 1.3; CT 2.2; CT 2.3; CT 3.1,
CT 3.2 & 25 ngay sau thu hoach (256 ngay sau dau
qua), CT 2.1 dat cao nhat & 40 ngay sau thu hoach
(255 ngay sau dau qua) va cudi cung, cong thirc
dat chi tiéu axit tong s6 cao muédn nhat la CT 1.1,
dat 0,51% & 45 ngay sau thu hoach (260 ngay sau
dau qua). O thoi diém 50 ngay sau thu hoach, hau
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hét cac mau cam chi tiéu axit téng s6 déu thap hon
0,5%, diéu nay ching té6 cam chi c6 thé duy tri chi
sO axit tot nhat 1a & CT 1.1 v6i 45 ngay sau thu
hoach, cac cong thic xtt ly khac cam déu thap
hon.

Tt cac két qua nghién ctru trén, dua trén két
qua theo doi bién d6i ham luong nudc ép, ham
luong chat kho téng s6 (TSS), ham luong axit tong
s6, nghién ctru xac dinh duy nhat cong thic xit ly
ché phdm CT1.1 cho thoi gian tri hoan su chin,
kéo dai thoi gian thu hoach cam 45 ngay so voi thu
hoach DC 1 véi cac chi tiéu dat lan luot 1a 51,5%;
14%; 0,51%, dat yéu cau chat luong ctia cam so voi
thoi diém thu hoach chinh thitc (PC 1). Cac cong
thic xtt Iy khac déu cho thay kha nang kéo dai
thoi gian thu hoach, dac biét duy tri chi tiéu TSS
6n dinh 35 - 45 ngay sau thu hoach, nhung xét
téng hop ca 3 chi tiéu la ham luong nuoc ép, ham
luong chat kho téng so6 (TSS) va ham luong axit
téng s6 thi thoi han thu hoach ngan hon. Két qua
nay cing cho thay, déi véi cay cam xoan trong tai
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tinh Péng Thap 9 nam tudi, xt ly sém tai thoi
diém 187 ngay sau dau qua va néng do hoat chat
AVG 124,5 mg/1 cho két qua tri hoan su chin cta
cam tot nhat va kha nang nay tri hoan giam dan
khi néng do gidm va thoi diém xtr Iy muon hon.
bac biet xit Iy tai thoi diém 4 cho kha nang tri
hoan chin ctia cam gan nhu khong dang ké, chi
khoang 15 ngay sau thu hoach mic du cac chat
luong cam quan vé do bong qua va do chiac qua
duoc cai thien dang ké nhu cac nghién ctu dudi
day.

3.4. Anh hudéng ctia ché phim AVG dén cac
chi tiéu cam quan

Ngoai cac chi tieu vé ham luong nuoc ép, TSS
va axit tong s0 1a cac chi tiéu chinh quyét dinh gia
tri sit dung cta qua. Trong thuwong mai cam xoan,
mau sic vo qua, mau sac tép qua va do cing qua la
cac gia tri quan trong, nang cao gia ca ctia cam.
Nghién cttu anh hudéng ctia xit Iy ché phdm AVG
dén bién déi do cimg ctia cam tai thoi diém thu
hoach, két qua duoc trinh bay & bang 5.

Két qua cho thdy, hau hét cac miu qua duoc
xtt Iy ché pham déu cho do cung cao hon qua &

mau DPC tai thoi diém thu hoach, v6i mau DC la
12,80 + 0,89 kg/cm? trong khi cac mau thi nghiém
stt dung ché phdm AVG va Retain dat tir 12,96 +
0,62 kg/cm?* dén 14,70 + 0,89 kg/cm? tai thoi diém
thu hoach. Két qua nay cing phu hop voi cac
nghién ctru cua Nguyén Thi Minh Nguyét (2013)
[6] khi nghién ctu tng dung ché phdm Retain
chtra hoat chat AVG trén cac cay c6 mui nhu: Cam,
quyt.

Ngoai danh gia cac chi tiéu cadm quan, cac chi
tiéu vé an toan thuc phdm nhw: Du luong thuoc
bao vé thuc vat, ham luong kim loai nang, vi sinh
vat ctia cam ciing da duoc phan tich, danh gia. Két
qua cho thay, trong khuon khé nghién ctru, cam
sau thu hoach dat cac chi tiéu vé an toan thuc
phdm nhu: Du luong thudc bao vé thuc vat, kim
loai nang va vi sinh vat theo cac quy dinh cta Viét
Nam thoi diém hién tai va dac biét, khong phat
hién du luong AVG 4p dung tai thoi diém 45 ngay
sau thu hoach DC, diéu nay c6 thé do liéu luong
ap dung thap (ppm), thoi gian thu hoach kéo dai
khién AVG khong con ton tai trong qua.

Bang 5. D6 cimg cam thoi diém thu hoach

Cong thirc bo cimg qua (kg/cm?)

DC 1-TD1- Nuoc 1a 12,80°

bC 2-Tb4- 124,5 mgAVG/1 13,93°

CT 1.1-Tb1-124,5 mg AVG/I] 14,70?
CT 1.2-TP1-62,25 mgAVG/1 13,70
CT 1.3-Tb1-31,125 mgAVG/1 13,46
CT 2.1-Tb2-124,5 mg AVG/1 13,86"
CT 2.2-TD2-62,25 mgAVG/1 13,76
CT 2.3-Tb2-31,125 mgAVG/1 13,26¢
CT 3.1-Tb3-124,5 mg AVG/I] 13,10¢
CT 3.2-TDb3-62,25 mgAVG/1 13,66°
CT 3.3-Tb3-31,125 mgAVG/1 12,96°
CT 4.1-Tb4-124,5 mg AVG/1 13,034
CT 4.2-Tb4-62,25 mgAVG/1 13,13¢
CT 4.3-Tb4-31,125 mgAVG/1 13,23¢

CV (%) 8,3
F %
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a

Hinh 1. Cam xoan tai thoi diém thu hoach (a: PC; b: CT 1.1)

4. KET LUAN

Xt ly ché phdm sinh hoc AVG cho thay, hiéu
qua dé kéo thoi gian thu hoach ma van duy tri
duoc chat luong dinh dudéng va cdm quan cta cam
xoan trong tai tinh DPong Théap. Két qua thuc
nghiém cho thdy, & nong do AVG 124,5 mg/1 tai
thoi diém 4 tuan trudc thu hoach thong thuong
(187 ngay sau dau qua) cho kha nang tri hoan qua
trinh chin qua 45 ngay, tuong tng cac chi tiéu
danh gia chat luong twong duong DC tai thoi diém
thu hoach v6i ham luong nudc ép 51,5%, TSS
14,3%, axit téng s6 0,51%, do ctng qua 14,7
kg/cm?® Trong qua trinh truong thanh ctia qua,
ham luong nuéc ép, ham luong chat kho tong so,
ham luong axit tdng so ting dan, dat dinh va suy
giam khi qua chin.

Stt dung ché pham AVG cho do ctrng qua cao
hon va khong anh huéng dén cac chi tieu khac vé
cam quan cua qua trong cac cong thicc nghién ctru.
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RESEARCH ON SOME TECHNOLOGICAL PARAMETERS OF TREATMENT AVG
(Aminoethoxy Vinyl Glycine) PRODUCT TO EXTEND THE HARVEST TIME
OF ORANGES IN DONG THAP PROVINCE

Nguyen Van Nguyen!, Pham Anh Tuan!, Nguyen Tien Nam!
"Vietnam Institute of Agricultural Engineering and Postharvest Technology
Abstract

The purpose of this study was to experiment test the effects of concentrations and times
treatment of AVG product on the ability to delay the ripening process of oranges were grown in
Dong Thap province, from this extended havest time of them. The study was experimented on
orange plants with 3 concentrations of AVG product: 124.5 mg/1, 62.25 mg/1, 31.125 mg/1 and at 4
times priod: 4, 3, 2, 1 week before normal harvest time, corresponding to 187, 194, 201 and 208
days after fruit set (DAFS). Experimental results showed that at AVG product concentration of
124.5 mg/1 and 4 weeks before normal harvest (187 days after fruit set), it was able to delay fruit
ripening over 45 days, corresponding to quality assessment indicators equivalent to the control at
normal harvest time with juice content of 51.5%, TSS of 14.3%, total acidity of 0.51%, fruit firmness
of 14.7 kg/cm?.

Keywords: AVG product, aminoethoxy vinylglycine, Dong Thap orange, delay ripening.
Ngay nhan bai: 25/6/2025

Ngay chuyén phén bién: 18/7/2025

Ngay thong qua phan bién: 26/7/2025

Ngay duyet diang: 8/8/2025
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NGHIEN CUU ANH HUGNG CUA BAO GOI MAP BEN
CHAT LUONG QUA CHANH LEO TiMm
Vit Thi Nga® ", Nguyén Thij Hanh?, Nguyén Thi Td Quynh!,
Nguyén Héng Diing?, L2 Thi Hién', Nguyén Manh Hiéu!
Vien Co dién nong nghiép va Cong nghé sau thu hoach

? Hoc vién Nong nghiép Viét Nam
* Email: vungasth47@gmail.com

TOM TAT

Nghién ctu duoc thuyc hién nhim danh gi4 anh huéng cta 4 loai bao bi (Bao bi LDPE (Low
Density Polyethylene) va OPP (Oriented Polypropylene) ctia Cong ty TNHH San xuét va Thuong
mai Ngt Long, bao bi MAP ctia Vién Hoa hoc (MAP Vién héa), bao bi MAP Aura pack ctia Cong
ty BelleGreenWise ctia Nhat Ban (MAP Nhat Ban)) dén bién d6i thanh phan khi: O,, CO,,
ethylene trong bao bi va su bién d6i chat luong qua chanh leo tim & diéu kién bao quan lanh (7 +
1°C) trong 28 ngay. Két qua nghién cttu cho thay, bao bi MAP Vién hoa dugc danh gia 1a phu hop
nhat trong bao quéan lanh qué chanh leo tim, vé6i kha nang nhanh chong thiét 1ap moi truong khi
can bang chi sau 1 - 4 ngay bdo quan, v6i néng do khi O, 7,3 - 9,2%, CO, 6,5 - 8,3% va ethylene 31 -
43 ppm. Sau 28 ngay bao quan, mau chanh leo trong bao bi MAP Vién hoa cho hiéu qua bao quan
tot nhat voi ty 1é hao hut khoi luong thap nhat (0,63%), vitamin C 39,01 mg/100 g, ham luong chat
kho hoa tan téng s6 - TSS (15,60°Bx) va chat luong cam quan cao nhat (18,0 diém). Bao bi OPP va
LDPE duy tri chat luong kha, trong khi MAP Nhat Ban gay ra ho hap yém khi do O, thap (< 1,5%)
va CO, cao (~30%), lam giam chat luong ro rét. Mau doi ching khong bao goi ¢ chat luong suy
giam nhanh, ty & hao hut khéi lwong cao nhat (8,96%) va chat luong cam quan rat kém (5,0 diém)

& ngay cudi bao quan.

Tt khoa: Qua chanh leo tim, bao goi khi diéu bién, vat liéu bao goi, bdo quan lanh.

1. AT VAN BE

Chanh leo tim (Passiflora edulis Sims.) 1a loai
qua nhiét doi cé gia tri kinh té cao, duoc trong phé
bién tai Viet Nam, dic biét & cac tinh: Gia Lai, Son
La, Lam Dong va Dak Lk, véi dién tich trén 9.000
ha, chi€ém hon 86% téng dién tich ca nudc [1]. Qua
chanh leo sau thu hoach cé dac diém ho hap dot
bién, thuéc nhém qua san sinh luong ethylene cao
nhat voi cuong do sinh ethylene & dinh ho hap dat
160 - 370 ul C,H,/kg.h & 20°C. Cuong do ho hap
ctia qua & 5°C, 10°C, 20°C 1an luot 1a 15 - 30; 20 - 40;
45 - 100 ml CO,/kg.h [2]. Do d6, qua chanh leo bi
mat nudc, nhan va suy gidm chat luong nhanh
chong sau thu hoach, gay kho khan cho qua trinh
bao quan va van chuyén [3].

Phuong phap bao goi khi diéu bién (Modified
atmosphere packaging - MAP) 1a phuong phap bao
quan hiéu qua duoc ap dung cho cac san phidm

nong san tuoi. Bao géi MAP véi ky thuat st dung
vat liéu bao goéi dang mang polymer thich hop, co
kha nang tao ra duoc moi truong vi khi hau voéi
noéng do khi oxy thap va néng do khi cacbonic cao
dua trén nguyén tic ban tham khi caa bao bi két
hop v6i qua trinh ho hap cta céac loai san phdm
(thuong la rau qua tuoi). Nho do lam giam sy phat
trién cta vi sinh vat gay théi hong, tc ché qua
trinh ho hap, lam giam kha nang san sinh ethylen
va nhitng bién ddi sinh hda, héa hoc va hoat tinh
cta enzyme, tir d6 duy tri chat luong va kéo dai
thoi gian bao quan san phdm. MAP bao goém 2 loai
chinh: MAP thu dong va MAP cha dong. MAP thu
dong dua trén su can bang tu nhién gitta qua trinh
ho hap cta san ph4dm va tinh thdm khi cta bao bi,
tao ra moi truong khi quyén can bing bén trong
bao bi. Trong khi d6, MAP chti dong sit dung hon
hop khi duoc diéu chinh pht hop voi timg loai san
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phdm va duoc cha dong nap vao trong bao bi ngay
tai thoi diém dong goi [4, 5].

Mot s6 nghién ctu trén thé gidi da ching
minh hiéu qua cia MAP trong bao quan qua
chanh leo. Yumbya va cs (2014) [3] nghién cttu tac
dong ctia bao g6i MAP lén chat luong va thoi gian
bao quan qua chanh leo tim. Két qua cho thay, bao
bi MAP activebag® lam cham qua trinh ho hap va
san sinh ethylene, giam hao hut khoi luong dudi
7% so voi 26% & mau khong bao goi, kéo dai thoi
gian bao quan it nhat 14 ngay. Bao bi polyethylene
tuy kéo dai thoi gian bao quan nhung lam tang ti lé
thoi hong ro rét sau 14 ngay.

Maniwara va cs (2015) [6] nghién ctu su
bién d6i chat luong sau thu hoach ctia qua chanh
leo tim (Passiflora edulis Sims) duodi diéu kién
bao goi MAP véi 3 loai vat liéu bao bi khac nhau.
Két qua cho thay, néng do oxy trong bao bi giam
dang ké va duy tri & mirc can bang khoang 3 - 8%,
trong khi nong do khi cacbonic tang lén khoang
10 - 20% do qua trinh ho hap ctia qua va dic tinh
tham khi ctia mang bao bi. Trang thai can bang
khi duoc thiét 1ap trong vong 7 - 14 ngay sau khi
dong goi. Bao bi MAP giup giam dang ké ty le
hao hut khoi lwong va lam cham qué trinh nhian
vo, duy tri chat luong qua.

Theo Rinaldi va cs (2019) [7], danh gid anh
hudng cta cac bao bi (khay x6p boc mang PVC
day 10 ym, mang HDPE day 30 pm, phu sap
carnauba va khong stt dung bao bi) lén chat luong
qua chanh day vang Passiflora alata trong qua
trinh bao quan & diéu kién phong (25°C, 70%RH)
va lanh (10°C, RH 90%). Két qua cho thay, & diéu
kién bao quan lanh, chanh day bao goi trong khay
x0p boc PVC day 10 pm cho chat luong tot nhat
sau 14 ngay bao quan. O diéu kién phong, chanh
day c6 han sit dung 7 ngay va khong nén st dung
bao bi hoac mang carnauba.

Tai Viét Nam, viéc ing dung MAP trong bao
quan qua chanh leo con han ché, chua c6 nhiéu
nghién cttu sau vé anh huong cia cac loai bao bi
khac nhau dén thanh phan khi trong bao bi va chat
luong qua trong diéu kién bao quan lanh. Do do,
nghién ctru anh hudng ctia bao géi MAP dén chat
luong qua chanh leo tim 1a can thiét nham danh
gi4a tac dong cua 4 loai bao bi phé bién (LDPE,

OPP, MAP Vién hoa va MAP Nhat Ban) dén bién
dé6i khi O,, CO,, ethylene va chat luong qua chanh
leo tim bao quan & nhiét d6 lanh 7 + 1°C trong 28
ngay, tir d6 lua chon loai bao bi phu hop nhat dé
bao géi bao quan MAP thu dong cho bao quan qua
chanh leo tim sau thu hoach.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Chanh leo tim (Passiflora edulis Sims.) duoc
trong tai tinh Pak Lak, do tudi 65 - 70 ngay sau khi
dau qua. Qua duoc thu hai vao sang sém, dong
thiing x6p c6 da gel lanh, van chuyén vé phong thi
nghiém tai Viéen Co dién nong nghiép va Cong
nghé sau thu hoach bang duong hang khong va
duoc xt ly thi nghiém sau 24 - 30 gio thu hai. Lya
chon nhitng qua chin dong déu (80 - 90% vé qua
chuyén mau tim), qua tuoi, kich thudc dong déu,
khong nam bénh, khuyét tat.

Vat lieu nghién ctu: Bao bi LDPE (Low
Density  Polyethylene) va OPP  (Oriented
Polypropylene) ctia Cong ty TNHH San xuat va
Thuong mai Ngi Long, bao bi MAP Vién hoa, bao
bi MAP Aura pack ciua Cong ty BelleGreenWise
cua Nhat Ban (MAP Nhat Ban), véi do day 0,02 -
0,03 mm.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phdp ldy mau qua tuoi tai vuon
theo TCVN 9017:2011 [8].

222 Phuong phap so ché va xir Iy nguyén
lieu.

Chanh leo sau thu hoach duogc cat sat cuong,
lua chon nhitng qua dong déu vé mau sac, kich
thuoc, khong sau, bénh théi hong. Nhing qua
chanh leo trong dung dich chlorin 200 ppm trong
3 phut. Qua sau xtt ly dugc dé kho tu nhién, cho bo
tri thi nghiém.

2.2.3. Phurong phap thuc nghiém

Tién hanh khao sat voi 4 loai vat liéu bao goi
gom: LDPE, OPP, MAP Vién hoa va MAP Nhat
Bén véi cung do day 0,02 - 0,03 mm, kich thuéc
bao bi 18 x 18 c¢cm, mdi thi nghiém gom 8 goi
chanh leo duoc déng goéi han kin, khoi luong 200 -
220 g/g6i. Sau bao goi, chanh leo duoc dat trong
thung carton, bao quan & nhiét do 7 + 1°C va do
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am 80 - 90%. Mau doi chimg la mau chanh leo
khéng bao goi, dat trong thung carton va bao quan
& cung diéu kién nhiét do va do 4m. Cac chi tiéu
danh gia bao gom: Bién déi thanh phan O, (%),
CO, (%), khi ethylene (ppm) bén trong bao bi; bién
déi chat luong dich qua chanh leo bao gom: Do
cing (kgf), ty 1¢ hao hut khoi luong (%), TSS
(°Bx), ham luwong vitamin C (mg/100 g), ham
luong axit hitu co tong s6 (%) va chat luong cam
quan (diém). Theo doi va 14y mau phan tich chat
luong trong thoi gian 28 ngay, tan suat 7 ngay/lan.
Theo doi bién ddi thanh phan khi 1 ngay/lan trong
7 ngay dau va 7 ngay 1 lan trong 21 ngay ti€p theo.
Cac thi nghiém duoc bo tri theo kiéu hoan toan
ngau nhién voi 3 1an lap.

2.2.4. Phuong phdp phan tich va dinh gid chat
lirong

- Danh gia chat luong cdm quan: Bang phuong
phap 1ap hoi déng chuyen gia chdm diém dua trén
nguyén tic caa TCVN 3215-79 [9], v6i 4 chi tieu
gom: Mau sic, mui, vi va trang thai qua chanh leo.
Cac chi tieu duoc danh gia riéng ré theo thang 5
diém, diém cao nhat 1a 5, diém thdp nhat 1a 0,
tuong tng hé s6 quan trong: Mau sic (1,2), mui
(0,8, vi (0,8) va trang thai (1,2). Muc xép loai
theo téng diém gém 6 cap do danh gia: Tot (18,6 -
20), kha (15,2 - 18,5), trung binh (11,2 - 15,1), kém
(7,2-11,1), rat kém (4,0 - 7,1) va hong (0-3,9).

- Xac dinh TSS (°Bx): St dung khuc xa ké
Atago, Model PAL-o. (Nhat Ban), pham vi do O -
81°Bx, d6 chinh xac 0,1°Bx.

- Xac dinh do cing (kgf): St dung may do do
cung Algo, Model HF- 20 (Pai Loan). Pham vi do
200 N, do chinh xac 0,1 N, dau do 2 mm. Nguyén
tic do do ctng bang phuong phap dam xuyén tai
mot diém & vi tri duong kinh 16n nhat cta qua,
chiéu sau dam xuyén 5 mm. Gia tri hién trén may

Sy bién déi nong dd khi oxy

7 14 a1 P
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la do cing cta qua.
- Xac dinh ham luong axit (%) theo TCVN
5483:2007 [10].

- Xac dinh ham luong vitamin C (mg/100 g)
theo phuong phap chuan do véi Iod 0,01N

- Xac dinh ty lé hao hut khoéi luong (%): Can
khoi luong qua trude khi dua vao bao quan, can lai
khoi luong qua sau mot thoi gian bao quan. Ty lé
hao hut khoi lwong (%)= (khoi luong qua trudc khi
dua vao bao quan - khoi luong qué sau thoi gian
bao quan)*100%/khoi luong qua trudce khi dua vao
bao quan

- Xac dinh nong do cac thanh phan khi O, (%),
CO, %), C,H, (ppm) trong bao bi: Str dung thiét bi
do nong do khi O, (%) va CO, (%) ctia hang Illinois
Instrument, Model 6600 (My); thiét bi do khi
ethylene ctia hang Felix, Model F950 (My).

2.2.5. Thiét bi st dung

Kho lanh 0 - 25°C, RH 80 - 90%. Can phan tich
Ohaus, thang do 420 + 0,001 g. Thiét bi do nong
do khi O, %) va CO, (%) cta hang Illinois
Instrument, Model 6600 (My). Thiét bi do khi
ethylene ctia hang Felix, Model F950 (My).

2.2.6. Phurong phap xu Iy so liéu

Két qua thi nghiém duoc phan tich phuong sai
ANOVA nham danh gia su khac biét c6 y nghia
thong ké (p < 0,05) gitta cac nghiém thic. Khi cé
st khac biét, kiém dinh hau nghiém Tukey HSD
duoc str dung dé so sanh su khac biét gitra cac gia
tri trung binh. T4t ca cac phan tich thong ké duoc
thuc hién bang phan mém SPSS phién ban 18.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua anh huong cta vat lieu bao goi dén
st bién d6i thanh phan khi bén trong bao bi

Sy bién ddi nong d§ khi cacbonic

7 14 Fil
Thid glan bda quin [ngly)
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Sy bign d8i nong d§ khi ethylene
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Hinh 1. Su bién d6i thanh phan khi bén trong bao bi chanh leo.
(A): Khi oxy; (B): Khi cacbonic; (C): Khi ethylene

Két qua nghién ctru anh hudng cta cac vat liéu
bao géi: LDPE, OPP, MAP Vién hoa va MAP Nhat
Ban c6 cung do day (0,02 - 0,03 mm), cung khoi
lwong qua chanh leo (200 - 220 g) va cung dién tich
trao ddi khi (324 cm? dén su bién ddi thanh phan
khi: O,, CO, va C,H, bén trong bao bi chanh leo
duoc biéu dién tai hinh 1.

Trong qua trinh bao quan sau thu hoach, rau
qua tuoi tiéu thu oxy va thai ra khi cacbonic, dan
dén su gidam nong do khi oxy va tang nong do khi
cacbonic trong khong gian bao go6i. Tuy nhién,
dac tinh tham khi khac nhau cua timg loai vat liéu
bao go6i anh huong dén viéc thiét 1ap trang thai
khi quyén diéu bién can bing bén trong tui. Két
qua (Hinh 1A) cho thay, bao bi LDPE va MAP
Vién hoa nhanh chéng dat trang thai khi diéu
bién can bang trong vong 1 - 2 ngay, véi nong do
khi oxy can bang lan luot 1a 11,5 - 12,7% va 7,3 -
9,2%. Trong khi d6, bao bi MAP Nhat Ban cé
nong do khi oxy giam lién tuc tir 20,9% xudng
khoang 2,3% sau 4 ngay va duy tri & muc rat thap
0,3 - 1,5% trong suét thoi gian bao quan. Nguoc
lai, bao bi OPP duy tri néng do O, & mitc cao
tuong tu khong khi ti nhién (20,1 - 20,7%) xuyén
su6t qua trinh bao quan.

Tuong tng voi bién dong nong do khi oxy,
nong do khi cacbonic (Hinh 1B) tang dan trong
cac bao bi MAP bi dong va dat can bing sau 1 - 3
ngay: Bao bi LDPE 2,7 - 5,2%, mang MAP Vién hoa
6,5 - 8,3%. Bao bi OPP luon duy tri nong do khi
cacbonic & muc thap (0,5 - 1,2%), trong khi mang
MAP Nhat Ban c6 kha nang thdm khi cacbonic
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kém, khién nong d¢ khi cacbonic tang lién tuc va
dat gan 30% tai ngay cudi bao quan

Ethylene la hoocmon thuc vat te nhién, duoc
tao ra trong qua trinh chin cta qua, dac biét la cac
qua ho hap dot bién nhu chanh leo. Tuong tu nhu
khi oxy va cacbonic, mot so vat lieu bao goéi ciing
c6 kha nang thdm thau khi ethylene qua mang bao
bi. Hinh 1C cho thay: Nong do khi ethylene trong
bao bi OPP luon & muc rat thap (1,2 — 8,3 ppm).
Mit khac, néong do khi ethylene trong bao bi
LDPE, MAP Vién hoa va MAP Nhat Ban tang
manh trong 1 - 2 ngay dau bdo quan, véi gia tri cao
nhat lan luot 1a: 134 ppm, 195 ppm va 202 ppm.
Trong thoi gian bao quan ti€p theo, bao bi LDPE
va MAP Vién hoa c6 néng do khi ethylene trong
bao bi gidam dan va duy tri gia tri 31 - 43 ppm trong
thoi gian 4 - 28 ngay bao quan lanh. Bao bi MAP
Nhat Ban c6 néng do khi ethylene gidm lién tuc va
dat khoang 95 ppm sau 28 ngay bao quan, cao hon
nhiéu so voi nong do khi ethylene trong cac bao bi
con lai.

Hién nay, nghién cttu vé bao quan bao goi
MAP trén thé gioi con rat han ché, chua c6 nghién
ctru vé nong do khi oxy va cacbonic toi tu phtt hop
cho bao quan qua chanh leo. Theo Maniwara va cs
(2015) [6], mang MAP-2 dat trang thai khi diéu
bién can bang trong bao bi chanh leo twong tmg
15,0% oxy va 4,8% cacbonic sau khoang 7 ngay bao
quan & 10°C cho két qua tot nhat trong viec duy tri
chat lwong qua, thanh phan khi va kéo dai thoi han
bao quan qua lén dén 51 ngay. Tuy nhién, bao bi
MAP-2 ciing gay ra mui kho chiu & thit qua.
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Téng hop két qua phan tich thanh phan khi
oxy, cacbonic va ethylene trong 4 loai vat liéu bao
bi thi mang MAP Vién hoa va LDPE c6 thé nhanh
chong tao ra moi truong khi quyén diéu bién can
bang sau vai ngay bao quan, gop phan duy tri
chat luong qua trong suét thoi gian bdo quan
lanh.

B olrng

gt

Thurl ghae Db guadr (Pagay)

(A) bo cung

3.2. Két qua anh hudng cua vat liéu bao goi
dén su bién déi chat lwong qua chanh leo

Két qua nghién ctru anh huong cta 4 loai vat
lieu bao goi va mau doi chimg khong bao goi dén
chat luong qua chanh leo trong thoi gian bao quan
lanh & 7 + 1°C duogc thé hién & hinh 2, 3va 4.

321 Anh hudng ciia vét liéu bao goi dén chat
luong co'ly

Ty 1& hao hyt khéi lwgng
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(B) Ty le hao hut khoi luong

Hinh 2. Anh hudng ciia vat liéu bao g6i dén chit lugng co ly quéa chanh leo

- Po cung

Két qua nghién ctru hinh 2A cho thay, d6 cimg
ctia qua chanh leo & mau doi chimg khong bao goi
gidm manh tir 3,05 kgf & ngay dau xuéng con 1,97
kgf vao ngay thir 14, sau d6 tang nhe 1én 2,02 kgf vao
ngay tht 21 va 2,24 vao ngay bao quan tha 28. Su
tang nhe nay duogc cho la do hién twong nhan vé gay
ra boi qua trinh mat nuéc manh & qua khong duoc
bao g6i, lam cho 16p vo tré nén cimg hon, dai hon. O
cac mau c6 stt dung bao bi do cimg gidm nhe theo
thoi gian bao quan. Mac du mau OPP c¢o gia tri do
ctmg cao nhat trong giai doan bao quan, nhung su
khac biét gitta cac mau la khong c6 y nghia thong
ke. Cu thé, vao ngay theo doi cudi cting, do cimg clia
qua & bao bi OPP dat 2,47 kgf, trong khi mau MAP
Vién hoa dat 2,31 kgf.

St anh huong ctia loai mang bao go6i dén do
cung ctia qua chanh leo ciing duoc ghi nhan trong
nghién ctru ctia Rinaldi va cs (2014) [3], khi két hop
b4o quan bang mang bao va nhiét do lanh (10°C).
Theo bao céo, @6 cting chanh leo giam dan theo thoi
gian bdo quan & tat ca cac cong thic, trong do cac
mau duoc bao goi bang mang PVC 10 ym va HDPE
30 um cho thay, mutc do gidm cham hon, v6i do cimg

lan luot 1a gidm xudng con 14,35 N (PVC) va 11,94 N
(HDPE) sau 14 ngay bao quan.

Két qua nghién ciu cho thdy, viéc két hop bao
g6i phu hop voi diéu kién bao quan lanh c6 thé 1am
cham qua trinh mém hoa, gitp duy tri d6 ctmg cta
qua trong su6t thoi gian luu tr.

- Hao hut khoi lrong

bé thi hinh 2B cho thdy, ty lé hao hut khoi
luong tu nhién ctia qua chanh leo tang dan theo thoi
gian bdo quan ¢ tat ca cac cong thuc. Dac biét, mau
doi ching khong bao goi ¢é ty 1é hao hut cao nhat,
dat 8,96% vao ngay cudi. Trong khi d6, cac mau co6
bao bi cho thady mutc hao hut thap hon dang ké: Bao
bi MAP Vién hoa 0,63%, LDPE 0,51%, MAP Nhat Ban
0,70% va OPP 1a 0,87%.

St hao hut khai luong cht yéu do qua trinh ho
hap ti€p tuc dién ra trong thoi gian bdo quan, dan
dén mat nudc, tieu hao chat dinh dudng va 1am giam
khoi luong tw nhién ctia qua. Midc du phan tich thong
ké cho thay, khong co su khac biét c6 y nghia gitra
cac mau c6 bao goi, nhung su chénh léch ro rang
gitta nhom c6 va khong c6 bao bi khang dinh vai tro
cta vat lieu dong gdi. Két qua nay phu hop voi
nghién ctru ctia Yumbya va cs (2014) [3], cho thay
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trai cay khong bao go6i c6 thé mat dén 23% khoi
luong sau bao quan, trong khi bao g6i MAP chi lam
giam khoang 5,7%, chtmg minh hiéu qua ctia phuong
phap nay trong viéc han ché hao hut khoi luong.
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Hinh 3. Anh huéng ciia vat lieu bao géi dén chat luong hoéa ly qua chanh leo.

A. Ham lugng TSS; B. Ham luong axit téng s6; C. Ham leong vitamin C

- Ham lrong TSS

Két qua nghién ctru cho thay, ham lwong TSS
ctia qua chanh leo & hau hét cac cong thic xtr ly
(ngoai trit mau stt dung bao bi MAP Nhat Ban) déu
c6 xu huong tang nhe trong giai doan dau, sau do
gidm dan trong su6t thoi gian bdo quan. Su bién
dong nay duoc cho 1a bat nguon tir dac tinh ho hap
dot bién ctia chanh leo - mot loai qua van ti€p tuc
chin sinh ly sau thu hoach. Trong 1 - 2 tuan dau bao
quan, qua trinh chin sinh ly qua tiép tuc dién ra, thac
ddy su thity phan polysaccharide va tich liy duong
hoa tan, lam gia ting ham luong TSS. Tuy nhién, sau
khi dat dinh, do qua ho hdp manh, st dung duong
lam nguyén liéu trao d6i chat, cling voi su suy thoai
mo6 té bao lam ham luong TSS gidm dan. Mac du
TSS bién d6i theo thoi gian bao quan, mic do dao

dong gitra cac thoi diém theo doi la khong dang ké
(Hinh 3A).

Trong s6 cac cong thirc, bao bi MAP Vién hoa
cho thay, hiéu qua tot nhat trong viéc duy tri ham
luong TSS, véi gia tri TSS tang tir 15,43°Bx & thoi
diém ban dau len 15,60°Bx vao ngay cudi cung cta
qua trinh bao quan. Nguoc lai, mau st dung bao bi
MAP Nhat Ban ghi nhan su suy giam lién tuc vé TSS
trong sudt 28 ngay bao quan, voi gia tri gidm con
14,03°Bx & thoi diém két thuc. O mau st dung bao bi
MAP Nhat Ban, néng do khi oxy duy tri & mirc thap
(< 2%) va khi cacbonic & mtc cao (20 - 30%) da lam
han ché qua trinh chin sinh ly cta qua, dong thoi
thuc ddy ho hap yém khi. Trong diéu kién nay,
duong hoa tan bi phan gidi nhung khong duoc bé
sung qua trinh chin, dan dén su suy giam lién tuc
ctia TSS trong suét thoi gian bao quan.
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Két qua nay tuong dong voi nghién ctu cta
Yumbya va cs (2014) [3], trong d6 TSS cta chanh
leo khong duoc bao goéi dat gia tri cuc dai vao ngay
theo doi thit 3 (14,8°Bx) va gidam manh xuéng con
11,7°Bx vao ngay thtt 9. Nhing so liéu nay gop
phan khang dinh vai tro ctia cong nghé bao goéi
MAP trong viéc lam cham qua trinh chin va duy tri
chat luong cam quan ctia qua chanh leo trong su6t
qua trinh bao quan.

- Ham Irong axit hitu co tong so

Két qua nghién cttu cho thay, ham luong axit
htru co téng s6 cta qua chanh leo cé xu huéng
giam dan trong sudt qua trinh bao quan va muc do
suy giam ty 1é thuan véi thoi gian bao quan (Hinh
3B). Su gidm dan nay la do cac axit hitu co nhu
malic va citric dugc sit dung lam nguyén liéu cho
qué trinh ho hap ctia qua. Phan tich thong ké cho
thay, mau st dung bao bi MAP Vién hoéa duy tri
ham luong axit hitu co téng s6 cao hon so voi cac
cong thtrc con lai trong suot thoi gian nghién ciru.
Cu thé, ham luong axit httu co téng s6 ctia mau
nay giam tir 3,69% & thoi diém ban dau xudng con
2,73% vao ngay bao quan cudi cliing.

boi voi mau stt dung bao bi OPP, ham luong
axit giam con 2,52%, va c6 su khac biét co y nghia
thong ké so voi mau bao bi MAP Vién hoa (p <
0,05). Két qua nay co su khac biét nhat dinh so voi
nghién ctru cua Rinaldi va cs (2017) [7] , trong do
bé4o c4o rang ham luong axit hitu co tdng sé & qua
chanh leo vang Passiflora alata khong bao géi bao
quan & nhiét do thuong cé xu huoéng tang nhe vao
thoi diém cudi bao quan. Su khac biét giita cac
nghién cttu c6 thé xuat phat tir yéu to giong chanh

leo, do chin ban dau ctia qua, ciing nhu diéu kién
va thoi gian bao quan khac nhau

- Ham lrong vitamin C

Ham luong vitamin C ban dau trong nguyén
lieu chanh leo duoc xac dinh la 79,37 mg/100 g.
Két qua nghién ctru cho thay, ham luong vitamin C
giam dang ké & tat ca cac mau thi nghiém sau 21
ngay bao quan va c6 xu huoéng 6n dinh hon vao
giai doan cudi cta qua trinh bao quan. Trong do,
mau doi chimg ghi nhan mitc suy giam vitamin C
nhanh va manh nhat, chi con 33,15 mg/100 g sau
21 ngay.

Nguoc lai, cAc mau stt dung bao bi MAP ctia
Vién Hoa hoc va Bao bi OPP duy tri ham luong
vitamin C cao hon so v6i cac céng thic con lai, véi
gia tri tuong ung la 39,01 mg/100 g va 38,72
mg/100 g sau 28 ngay bao quan. Phan tich thong
ké cho thay, khong co6 su khac biét c6 y nghia (p >
0,05) gitta 2 loai bao bi nay vé kha ning duy tri
ham lwong vitamin C trong suédt thoi gian bao
quan.

Ham luwong vitamin C trong qua chanh leo
giam dan theo thoi gian bao quan do su oxy hoa
dudi tac dong cua oxy, anh sang va qua trinh ho
hap. Cac bao bi MAP da tao ra moi truong c6 néng
do oxy thap, han ché qua trinh oxy hoa vitamin C
va ho hap, nho d6 duy tri ham luong vitamin C tot
hon.

322 Anh hudng cia vét liéu bao goi dén chat
Irong cam quan

Su bién déi chat luong cam quan qué chanh leo

trong suot thoi gian bdo quan duoc thé hién trong
hinh 4.

chat lwgng cdm quan
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Hinh 4. Anh hudng ctia vat lieu bao g6i dén chat lugng cdm quan qué chanh leo
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Mau qua chanh leo ban dau c6 chat luong cam
quan tot (19,6 diém), qua tuoi chic, vd qua mau
hong tim, cang boéng, thit quad mau vang tuoi, vi
ngot chua va huong thom dic trung cta giong
chanh leo tim. Trong qué trinh bao quan, chat
luong cam quan gidm dan theo thoi gian. Sau 28
ngay, mau st dung bao bi MAP Vién hoa duy tri
chat luong tot nhat voi 18,0 diém. Tiép theo la mau
bao goi OPP (17,1 diém) va LDPE (15,9 diém),
déu dat mtc danh gia kha. Bao bi MAP Nhat Ban
ghi nhan diém cam quan thap (10,3 diém), trong
khi mau d6i ching (khong bao goéi) chi dat 5,0
diém.

Vao ngay bao quan cudi ciing, mau st dung
MAP Nhat Ban xuat hién hién tuong ho hap yém
khi, gay mui vi la, trong khi d6 mau doi chimg c6
biéu hién moc cudng, vO qua nhin nheo do hao
hut khoi luong va mat huong vi diac trung cda
chanh leo.

Két qua danh gia chung cho thay: Bao bi MAP
Vién hoa cho hiéu qua bao quan cdm quan cao nhat,
tiép theo la OPP va LDPE. Bao bi MAP Nhat Ban
khong phu hop dé bao goi chanh leo do tao moi
truong khi CO, cao va O, thap, dan dén ho hap yém
khi va lam giam chat luong cam quan ctia qua.

4. KET LUAN

Két qua nghién ctru cho thay, viec st dung vat
lieu bao gdi thich hop c6 anh huong ro6 rét dén kha
nang bao quan lanh qua chanh leo tim. Trong so
cac loai bao bi khao sat, bao bi MAP Vién héa la
vat lieu bao goi toi wu, giap thiét 1ap moi truong
khi quyén diéu bién can bang nhanh chéng sau 1 -
4 ngay v6i nong do O, duy tri & muc 7,3 - 9,2%, CO,
0 6,5 - 8,3% va ethylene 31 - 43 ppm. Bao bi nay duy
tri chat luong ly - héa 6n dinh suot 28 ngay bao
quan lanh, voi ty 1é hao hut khoi luong thap nhat
chi 0,63%, ham luong vitamin C con 39,01 mg/100
g, ham luong chat kho hoa tan tong s6 6n dinh &
15,60°Bx va chat luong cam quan dat diém cao
nhat (18,0 diém).
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EFFECT OF MODIFIED ATMOSPHERE PACKAGING (MAP) ON THE QUALITY
OF PURPLE PASSION FRUIT

Vu Thi Nga!, Nguyen Thi Hanh2, Nguyen Thi Tu Quynh?,

Nguyen Hong Dung?, Le Thi Hien!, Nguyen Manh Hieu?!
1 [nstitute of Agricultural Engineering and Post-Harvest Technology
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Abstract

This study was conducted to evaluate the effects of four types of packaging materials (LDPE,
OPP, MAP from the Institute of Chemistry, and Japanese MAP) on the changes in gas
composition (0, CO,, ethylene) inside the packaging and the quality of purple passion fruit
under cold storage conditions (7 £ 1°C) over a period of 28 days. The results showed that the
MAP packaging developed by the Institute of Chemistry was the most suitable for cold storage of
purple passion fruit. It quickly established a balanced gas atmosphere within 1 - 4 days, with
oxygen levels of 7.3 - 9.2%, carbon dioxide levels of 6.5 - 8.3%, and ethylene concentrations of 31 -
43 ppm. After 28 days of storage, fruit packaged with this material exhibited the best preservation
performance, with the lowest weight loss (0.63%), vitamin C content of 39.01 mg/100 g, stable
TSS (15.60°Bx), and the highest sensory quality score (18.0 points). OPP and LDPE packaging
maintained relatively good quality, while the Japanese MAP film led to anaerobic respiration due
to low oxygen (< 1.5%) and high CO, (about 30%), significantly reducing fruit quality. The
unpackaged control sample deteriorated rapidly, with the highest weight loss (8.96%) and the
lowest sensory score (5.0 points) by the end of the storage period.

Keywords: Purple passion fruit, modified atmosphere packaging (MAP), packaging materials,
cold storage.
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CURCUMIN - REMOVED TURMERIC OLEORESIN
BEN NAM GAY BENH TREN CHUGOI TIEU HONG

SAU THU HOACH
Nguyén Mai Hueong’, Cao Si Kién?, Nguyén Thi Hanh?
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! Vien Co dién nong nghiép va Cong nghé sau thu hoach
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TOM TAT

Bénh than thu do ndm Colletotrichum musae1a nguyén nhan chinh gay tén thét sau thu hoach &
chudi tiéu hong (Musa acuminata). Nghién ctru nay duoc thuc hién nhim danh gia hiéu qua cta
mang phu sinh hoc tir chitosan két hop voi Curcumin-removed turmeric oleoresin (CRTO) - phu
phdm thu duoc sau qua trinh tdch curcumin khoéi tinh dau nghé (Curcuma longa 1.) trong viéc
kiém soat bénh va duy tri chét lwong qua. Tac nhan gay bénh duoc phan 14p tir mau chudi nhiém
va dinh danh chinh x4c bang phuong phap hinh thai két hop giai trinh tw ADN vung ITS. Hiéu
qua khang ndm ctia mang pha duoc danh gia in vitrova in vivo thong qua cac chi tiéu hoa ly va ty
lé bénh trén qua duoc bao quan trong 30 ngay & 13°C. Két qua cho thay, t6 hop 0,5% chitosan va
0,5% CRTO c6 kha nang ttc ché su phat trién ctia C. musae trén 95% (in vitro). Trén thuc t€, mang
pht nay da lam giam dang ké ty 1é hu hong ctia qua, tir 32,4% & 16 doi chimg xudng con 14,3% ¢ 16
xtr ly. Pong thoi, phuong phap xtt ly cting han ché hiéu qua su hao hut khaéi luong (7,56% so voi
10,12%) va lam cham cac bién d6i vé ham luwong chat ran hoa tan (22,33°Brix), duong tong
(17,28%), tinh bot (0,53%) va tanin (0,06%) so voi 16 doi ching. Cac két qua trén khang dinh mang
phu chitosan - CRTO la mot gidi phap sinh hoc hiéu qua, c6 tiém nang tmg dung lon trong viéc

kéo dai thoi gian bao quan va duy tri gia tri thwong phdm cho chudi tiéu hong.

Tt khéa: Chudi tiéu hong, Colletotrichum musae, chitosan, CRTO.

1. BAT VAN BE

Chudi tiéu hong (Musa acuminata) 1a giong
chu6i ban dia co gia tri kinh té cao tai Viet Nam,
duoc trong phd bién & cac tinh nhw: Hung Yén,
Thanh Hoa, Gia Lai va Lao Cai. Giong chudi nay
ndi bat nho nang sut cao, huong vi thom ngon va
kha nang thich nghi v6i nhiéu diéu kién sinh thai
khac nhau. Téng dién tich trong chudi nam 2024
tai Viet Nam dat trén 160,9 ngan ha, san luong
2.640,2 ngan tan [1]. Dac biét, trong nam 2023,
xuat khau chuéi cta Viét Nam dat 380 trieu USD,
ding thit 4 toan cau va chiém 5,32% thi phan thé
gi6i [2]. Tuy nhién, bénh hai sau thu hoach van 1a
yéu t6 chinh anh hudng tiéu cuc dén chat luong va
thoi gian bao quan cta qua chudi. Cac bénh nhu:
Than thu, thoi cuong, dom den thuong do céc loai

nam nhu: Collefotrichum spp., Fusarium spp. va
Lasiodiplodia spp. gy ra, phat trién manh trong
diéu kién néng 4m, dac biét dé lan qua cac vét
thuong co hoc [3].

Truéc nhitng han ché vé hiéu qua va an toan
ctia cac bién phap bao quan hoa hoc truyén thong,
mang phu sinh hoc c6 nguén goc te nhién nhu
chitosan dang duoc nghién cttu nhuw mot giai phap
thay thé tiém nang. Chitosan 1a polysaccharide cé
kha nang tao mang ban tham, giup diéu hoa ho
hap, giam thoat nudc va e ché vi sinh vat gay hai
[4]. Khi két hop Chitosan voi CRTO hiéu qua
khang nam c6 thé duoc tang cuong. Cac nghién
ctru gan day cho thay, lop phu chitosan két hop
tinh dau c6 kha nang kéo dai thoi gian bao quan va
duy tri chat luong trai cay tot hon so voi xtt Iy don
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1é [5, 6]. Trén co s& do, nghién cttu nay duogc thuc
hién nhdm danh gia hiéu qud ctia mang phu
chitosan két hop CRTO trong kiém soat ndm gay
bénh va duy tri chat luong chuéi tieu héng sau thu
hoach.

Trudc nhitng han ché vé an toan cta héa chat
bado quan, viéc tim kiém cac gidi phap bén vimg
nhue mang pht an duoc dang 1a yéu cau cap thiét
trong nong nghiép. Mang chitosan, c6 nguén goc
tu nhién, da ching to hiéu qua trong viéc kéo dai
thoi gian bao quan nong san nho kha nang tao ra
mot 10p rao can ban tham gitp gidm ho hap, han
ché mat nudc va tc ché vi sinh vat [7]. Hiéu qua
nay duoc tang cuong dang ké khi két hop voi
CRTO, mot tac nhan c6 hoat tinh khang nam
manh meé. Cac nghién ctu truéc da ghi nhan
CRTO dang nano - nhil trong c6 nong do tcc ché
50% (ICs,) rat thap (0,11 mg/mL) d6i voi ndm gay
bénh than thu (C. gloeosporioides) trén qua vai
thiéu [8]. Lop phua chitosan két hop tinh dau cé
kha nang kéo dai thoi gian bao quan va duy tri
chat luong trai cay tot hon so voi xtt Iy don 1é [5,
6]. St dung mang phu 2,0% chitosan két hop
CRTO da bao quan thanh céong qua chom chém
trong 15 ngay [9]. Mac du tiém nang da duoc
khéang dinh, hiéu luc cta hé théng mang pht nay
tren d6i twong chudi titu hong van chua duoc
nghién ciru day da. Vi vay, nghién ctru nay duoc
thuc hién nham danh gia kha nang ctia mang phua
chitosan - CRTO trong viéc kiém soat nim bénh
va duy tri chat luong sau thu hoach ctia chudi tieu
hong

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu va héa chit

Qua chusi tieu héong (Musa AAA, nhom
Cavendish) thu hai tai thon Duyén Linh, xa Pong
Ninh, huyén Khoai Chau, tinh Hung Yén (nay la
thon Duyén Linh, xa Chau Ninh, tinh Hung Yén).
Mau duoc chon & @0 chin ky thuat 85 ngay sau khi
tré hoa theo tieu chudn thu hoach cho chu6i xuat
khau [5].

Curcumin-removed turmeric oleoresin
(CRTO) do Vién Hoéa hoc Cong nghiép Viét Nam
cung cap, voi tong ham luong curcuminoid 35,18
mg/g. Chitosan (CTO - MV01, do deacetyl hoa

85%) do Cong ty C6 phan Viét Nam food cung cap,
duoc pha trong dung dich axetic 1% va diéu chinh
pH vé 5,0 trudc stt dung.

2.2. Phuong phap nghién ctru
2.2.1. Phan lgp ching nam gay bénh

Céac mau qua chudi da thu thap (mo ta trong
muc 2.1) duoc bao goi vo trung, rira bang nudc cat
vo trung, lam khoé ty nhién va bao quan & 28°C.
Sau 3 - 5 ngay, cac qua xuat hién triéu ching bénh
duoc chon dé phan lap. Manh mé (5 x 5 mm?) lay
ttr ranh gioi gitta viing bénh va mo khoe duoc cay
lén méi truong PDA va 1 & 26 + 2°C trong 5 - 7
ngay. Khuén lac phat trién duoc cdy chuyén dau
ngon dé thu nhan ching don.

222 Thi nghiém gay nhiém nim gay bénh
trén qua chuor

Thi nghiém gay nhiém duoc thuc hién trén
cac qua chuoi da thu thap theo mo ta tai muc 2.1.1.
Sau khi khtt triung bé mat, méi qua duoc tao vét
thuong kich thuéc 5 x 5 mm? va dat miéng thach
PDA chira khuan lac nAm (7 ngay tudi) lén viung
tén thuong. Moéi ching nim duoc thit nghiém trén
5 qua, c6 doi ching am (khong cdy nam). Mau
duoc 1 & 26 = 2°C trong 3 - 5 ngay. Cac ching gay
hoai tit lan rong va xam nhap sau vao moé duoc
xem la c6 kha nang gay bénh [10].

223 Pinh danh ching nidm bang phuong
phap sinh hoc phan tir

ADN ctia cac chiing nam duoc tach chiét bang
phuong phap CTAB cai tién theo Doyle (1990)
[11], sau d6 st dung lam khuon cho phan tng
PCR vo¢i cap moi ITS1/1TS4. San pham khuéch dai
duoc dién di, tinh sach va giai trinh tw. Trinh tug
ITS thu duoc xtt Iy bang BioEdit v7.2 va so sanh
voi co so dit liéu GenBank bing cong cu BLASTn
dé xac dinh loai. Cay phat sinh loai dwoc xay dung
bang phuong phap Maximum Likelihood véi 1.000
bootstrap trén MEGA11 nham x4c dinh méi quan
hé tién hoa gitra cac chiing phan 1ap va cac loai co
lién quan [12].

2.2.4. Thir nghiém khdng nam bang phuong
phap khuéch tin dia thach

Khuén lac ndm 7 ngay tudi duoc duc (© 5 mm)
va céy lén moi truong PDA c6 b6 sung chitosan
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0,25 - 0,75%), CRTO (0,5 - 1,5%) va cac t6 hop
tuong tng. M6i nghiém thiec 1dp lai 3 1an, 0 & 26 +
2°C trong 7 ngay. Vung tc ché dugc do bang phan
mém Fiji/Image]. Hiéu qua khang ndm (%) duoc
tinh theo cong thic ctia Pandey (2017) [13] dua
trén dién tich khudn lac. Néng do tc ché t6i thiéu
(MIC) xac dinh theo Wiegand va cs (2008) [14].
Cac mutc néng do lua chon dua trén nghién ctu
truoc vé hiéu luc khang nidm cta chitosan (0,1 -
1%) va CRTO (0,5 - 2%) [15], [8].

2.2.5. Phan tich chi sé hoa Iy sau xir ly mang
chitosan - CRTO

Thi nghiém duoc thuc hién trén cac nhanh
chu6i 5 qua (14 nhanh/cong thirc). Cong thic doi
ching (CT1) khong xtt ly. Cong thic xtt ly (CT2)
duwoc nhung trong dung dich chitosan - CRTO
trong 3 phut roi lam kho bang quat gié & 25°C.
Toan bo mau duoc bao quan ¢ 13°C, RH 85 - 90%
trong 30 ngay va duoc theo doi 5 ngay/lan. Cac chi
tieu hao hut khéi luong va ty lé hong duoc danh
gia trén ca nhanh; cac chi tiéu hoa sinh duoc phan
tich trén mau qua dai dién.

Hao hut khoi luong duoc xac dinh bang cach
so sanh khoi luong qua trudce va sau bao quan.

Chat ran hoa tan téng so (TSS) duoc do bang
khuc xa ké dién tit, két qua biéu thi bang do Brix

N T({

B

Tannin téng s6 duoc xac dinh bang phuong
phap chuidn do voi dung dich KmnO, trong moi
truong axit, st dung indigo carmine lam chi thi
[16].

Duong téng so6 duoc xac dinh theo phuong
phap Lane-Eynon bing chuidn do véi dung dich
Fehling trong moéi truong dun nong [17].

Tinh bot dwoc xac dinh theo phuong phap
thtly phan axit véi HCI 6N, sau d6 chudn do bang
thuoc thit Fehling [18].

Ty 1¢ hu hong duoc tinh dua trén ty 1é s6 qua
hu so véi téng s6 qua ban dau trong mdi 16 thi
nghiém.

Dit liéu duoc phan tich phuong sai mét yéu to
(One - way ANOVA), kiém dinh Tukey ¢ mic y
nghia 5% bang phan mém Microsoft Excel va SPSS
20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap chiing nim gay bénh

Chuoi duoc chuén bi theo mo ta tai muc 2.1 va
1 chin sinh ly trong 3 - 5 ngay. Nhitng qua c6 dom
nau den, hoai tr 1om va nhin duoc chon dé phan
lap nam. M6 bénh dién hinh (Hinh 1A) duoc st
dung dé xac dinh tac nhan gay hai.

Hinh 1. (A) Chuéi tiéu héng khi xuat hién mam bénh sau 5 ngay & 28°C, (B) Dia thach

duoc phan 1ap sau 7 ngay nudi ciy
7 o i

7 nr

Hinh 2. Soi ndm va bao tit dugc quan sat duéi kinh hién vi (100x)
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Chting ndm phan lap tit mo bénh phat trién
dién hinh trén moi truong PDA. Sau 3 ngay, khuin
lac mau trang soi min; dén ngay thtt 7 chuyén xam
nhat, trung tAm hdng, mat sau c6 vong dong tam
(Hinh 1B). Duoéi kinh hién vi (100x, hinh 2), soi

nam c6 vach ngan ro, bao tit don bao, khong vach
ngan, hinh tru hoi cong, kich thuéc 10,75 - 13,00 x
3,00 - 4,00 pm.

3.2. Két qua gay nhiém nhan tao

Hinh 3. Mau chudi sau khi t4i 1ay nhiém chiing nim nghi ng¢r Collectotrichum sp. Trong d6, PC 1a
mau déi ching; 1 - 513 mau chudi da gay nhiém tac nhan ndm

Hinh 4. N4dm tai phan 1ap tir miu gay nhiém nhan tao

Hinh 3 cho thdy, ching ndm gay bénh phan
lap c6 kha nang gay bénh ro rét tréen qua chudi
trong diéu kién phong. Sau 5 ngdy, cac mau xtt ly
xuat hién vét bénh dién hinh nhu: Théi nhiin, 16m
mo va chuyén mau nau den, trong khi mau doi
chtmg khong c6 biéu hién bénh. Nam duoc tai

100%

88%

phan lap tit mo bénh c6 dac diém khuin lac va
hinh thai bao t trung khép véi chiing ban dau
(Hinh 4), xac nhan kha nang giy bénh cta ching
Colletotrichum sp. theo cac tiéu chudn ctia Koch.

3.3. Dinh danh chiing nim bing phuong phép
sinh hoc phan tix

CHTH1
PP869260.1:1-594 Colletotrichum musae
0OR543644.1:11-604 Colletotrichum musae

AJ301904.1:1700-2293 Colletotrichum musae

|— XM 066152551.1:5153-5687 Colletotrichum fructicola

|— XM 045412138 1:437-971 Colletotrichum gloeosporioides

|

Hinh 5. Cay phat sinh chiing loai (Neighbor - Joining) dua trén viing ITS cho thdy ching nim
CHTHI1 nidm cling nhanh véi cac chiing Colletotrichum musae, véi muic d6 hé tro bootstrap cao

Trinh tu ving gen ITS (=600 bp), khuéch dai
bang cap moi ITS1/ITS4, cho két qua BLASTn
trung khop 99,83% (E - value = 0.0) voi cac chung
Colletotrichum musae (PP869260.1, OR543644.1,
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AJ301904.1). Cay phat sinh loai xay dung theo
phuong phap Neighbor - Joining (1.000 bootstrap,
MEGA11) cho thay ching CHTH1 nam cung
nhanh véi C. musae, phan biét ro voi C. fructicola
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va C. gloeosporioides, dugc hd tro boi bootstrap
100% [19].

Két qua phan tich trinh tu ITSkét hop cay
phat sinh ching loai da xac dinh ching nim phan
lap tr qud chudi tieu héng 1a Colletotrichum
musae. Ching nay c6 d0 twong dong trinh tu
99,83% voi cac chung C. musaetrén GenBank va
nam cung nhanh voi C. musaetrén cay phat sinh
loai (bootstrap 100%). Pay la loai nAm gay bénh
than thu phé bién trén chuoi tai Vit Nam, dac biét
& céc tinh phia Bac va mién Trung [20].

3.4. X4c dinh hoat tinh khiang ndm cta CRTO

va chitosan bing phuong phap khuéch tan dia
thach

Két qua nghién cttu cho thay, CRTO ttc ché su
phat trién cta Colletotrichum musaetheo xu
huéng phu thuoc ndéng do. O ndéng do 0,5%, hieu
luc tc ché chi dat muc trung binh (42,7%), trong

khi tai 1,5%, soi khi sinh bi ttc ché ro, khudn lac
phat trién yéu va hiéu qua tc ché dat gan 90% —
duoc xem la nong do hiéu qua toi thiéu (MEC)
(Hinh 6A, 7). Hoat tinh nay c6 thé lién quan dén
kha nang pha vo mang té€ bao va tc ché téng hop
ergosterol cta cac hop chat curcuminoids va
turmerone trong CRTO [21]. Tuy nhién, do hiéu
qua tai nong do thap chua t6i vu, viéc phéi hop véi
chitosan dugc xem 1a giai phap ting cuong hiéu
luc ma khong can tiang liéu CRTO. Hiéu tng hiép
déng nay da duoc ghi nhan trong nghién cttu cua
Zahid va cs (2021) [22], twong dong voi két qua
nghién ctru ctia Ameen va cs (2020) [23] vé tac
dong cta tinh dau nghé doi voi C. gloeosporioides.
Su khac biét gitta cac nghién cttu c6 thé do dac
diém loai nam hodc su bién dong trong thanh phan
hoat chat ctia CRTO.

Poi chimg am

Poi chime 4m

0.75%

Hinh 6. (A) S phat trién ctia Collectotrichum musae & moi truong c6 bé sung CRTO véi cac ndong
d06 khac nhau so v6i d6i ching; s phét trién clia Collectotrichum musae & méi truong c¢6 b sung
chitosan véi nong @6 khac nhau so véi d6i chimg

100 1
80 A
60 -
40 -

1L

Poi
Chimg
Noéng d6 CRTO (%)

0.5% 1% 1.5%

Higu Iye tre ché tan nAm (%)

Hinh 7. Hiéu luc tc ché Colletotrichum
musae cia CRTO & cac nong do khac nhau

100 -

Hiéu hre ttc ché tan nim. (%)
.
>

D6i Chimg  0.25% 0.5% 0.75%

Nong dé CTS (%)

Hinh 8. Hiéu luc tc ché Colletotrichum
musae cua chitosan & cac nong do khac nhau
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Hinh 6B cho thay, chitosan phan tt thap (55
kDa) c6 hiéu luc ttc ché Colletotrichum musaerd
rét. Tai nong do 0,25%, soi ndm bi kim ham; 0,5%
lam gidm r6 duong kinh khuén lac; 0,75% gan nhuw
tc ché hoan toan su phat trién, duoc xac dinh 1a
nong do tc ché toi thiéu (MIC). Hinh 8 cho thay,
hiéu luc tang tir khoang 60% (0,25%) len gan 100%
(0,75%). Két qua nghién cttu nay phu hop voi két
qua nghién ctu cia Bautista-Banos va cs (2003)
[24], cho rang chitosan gay pha vo mang té bao va
tc ché su hinh thanh bao tie.

Mac du hiéu qua cao, chitosan va CRTO van
ton tai han ché rieng: CRTO dé bay hoi, chitosan
kém phan tan va nhay cam voi pH. Su két hop gitta
hai chat c6 thé tao hiéu tmg hiép luc, khi chitosan
dong vai tro mang dan truyén va bao vé CRTO,
g6p phan nang cao hiéu qua va kéo dai thoi gian

100
20
80
70
60
50
40
30
20
10

=]

Hiéu lye e ché tan ndm (%)

DPéi
Chimg CTS - CTS- CTS- CTS- CTS- CTS- CTS- CTS- CTS-

05% 1% 15%

0,25% 0,25% 0,25% 0,5% 0,5%

tiép xuc. Hiéu qua nay da duoc xac nhan trong cac
nghién cttu st dung mang bao chitosan-tinh dau
[25, 26].

Hinh 9 cho thdy, t6 hop chitosan va CRTO
mang lai hiéu qua tc ché Colletotrichum musaerat
cao, dac biét & hai cong thuc: 0,5% chitosan + 0,5%
CRTO va 0,25% chitosan + 1,5% CRTO, déu dat
muc tc ché gan nhu tuyét doi. Tuy nhién, cong
thie 0,5% chitosan + 0,5% CRTO dugc danh gia la
toi vu nho tao thanh 16p mang bén, dan hoi tot va
kha nang bao phu hiéu qua. Mac du néng do
CRTO 1,5% van hiéu qua sinh hoc cao, nhung
tiém 4n nguy co anh huong cam quan va doc tinh
tich lay [8]. Stt dung CRTO & murc 0,5% giup giam
chi phi va dam béo an toan, dong thoi gitr hieu luc
khi két hop voi chitosan 6n dinh [22].

0,5% 0,75% 0,75% 0,75%

05% 1% 15% 05% 1% 15%

CRTO CRTO CRTO CRTO CRTO CRTO CRTO CRTO CRTO
Nong dé két hop CTS va CRTO (%)

Hinh 9. Hiéu luc trc ché tan ndm khi két hop CRTO va Chitosan theo cac nong do khac nhau

Chitosan va CRTO déu c6 kha nang khang
nam riéng biét, voi co ché tac dong khac nhau:
Chitosan gay roi loan mang té bao va chic nang
noi bao [3, 4], trong khi CRTO chtta curcuminoid
va turmerone c6 thé pha hiy cau tric mang va tc
ché enzyme nam [27]. Tac dung hiép luc gitta 2
chat duoc cing c6 boi vai tro dan truyén cta
chitosan do6i véi cac hop chat ky nudc trong tinh
dau.

Tai Viét Nam, chitosan da duoc st dung trong
bao quan nong san két hop véi cac tinh dau nhw
sa, qué, tram tra [14] Viec tmg dung CRTO - mot
phu pham giau hoat tinh sinh hoc, gia thanh thap -
trong t6 hop mang phu 1a huong tiép can moi, than
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thién méi truong, phu hop xu huéng giam st dung
hoa chat trong nong nghiép [22, 27]. T6 hop 0,5%
chitosan + 0,5% CRTO duoc xac dinh 1a t6i wu vé
hiéu qua sinh hoc, chi phi va an toan st dung [28].

3.5. Anh hudng ciia 16p phit chitosan - CRTO
dén cac chi tieu hoa Iy cia chudi tiéu héng sau thu
hoach

Két qua nghién cttu cho thay, mang sinh hoc
két hop giita chitosan 0,5% va tinh dau nghé
(CRTO) 0,5% giup cai thién ro rét hiéu qua bao
quan chudi trong qua trinh luu trix. Két qua ¢ hinh
10 cho thay, ty 1é hao hut khéi luong tang theo
thoi gian & cd hai mau, tuy nhién mau phit mang
c6 muc hao hut thap hon dang ké, chi 7,56% sau 30
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ngay, trong khi mau doi chimg dat 10,12%. Mang
chitosan dong vai trd nhu hang rao ban tham, lam
giam thoat hoi nuoc, diéu chinh trao d6i khi va han
ché ho hap, trong khi CRTO, mot hop chat giau
curcumin va turmerone, c6 kha nang khang khu4n
va chong oxy hoa, gép phan lam cham qua trinh
chin va hu hong [29]. So voi cac hé mang khac
nhu Pectin - Chitosan hay Pectin - Alginate [9], t6

10 A

8

hop CTS + CRTO cho thay wu thé vuot troi vé hieu
qua va thoi gian bdo quan. TSS cta chudi ting
theo thoi gian, nhung mitc ting & mau phit mang
thdp hon (22,33°Brix) so voi do6i chung

(23,23°Brix), phan anh vai tro diéu hoa sinh ly cia
mang trong viéc lam cham qua trinh thay phan
tinh bot thanh duong.

Ié hao hut khoi lwong (%)
=y

1 5 10

7
).

15 20 25 30

Theoi gian bao quan (Ngay)

—— Pdi chimg
= ¥ = 0.5% Chitosan+ 0.5% CRTO

Hinh 10. Ty 1¢ hao hut khéi luong chudi tiéu hong sau xit ly bang chitosan - CRTO (13°C)

25 A
20 Ao
15 o
10 A
5 =
0

1 5

Ham hrong chit ran hoa tan
(°Brix)

—— Dbi Chiing

10 15 20 25 30
Thoi gian bio quan (Ngay)

— # =— (5% Chitosan+ 0.5% CRTO

Hinh 11. Ham leong chit rdn hoa tan cta chudi tiéu hong sau xtt Iy Chitosan - CRTO (13°C)

4 A

3

Tananh (%)
[ o)

1 5 10

Théi gian bao quan (Ngay)
—— Doi Chimng

= ¥ = (0.5% Chitosan+ 0.5% CRTO

15 20 25 30

Hinh 12. Ham luong tanin cia chuéi tiéu héng sau xit Iy chitosan-CRTO (13°C)
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1 5 10
Theoi gian bao quan (Ngay)

—+— Pbi Chiing

15 20 25 30

— % = 0.5% Chitosan+ 0.5% CRTO

Hinh 13. Ham luong duong téng s ctia chudi tiéu hong sau xiz ly chitosan-CRTO (13°C)

Ngoai kha nang kiém soat tén that khoi luong
va toc do chin, mang phu chitosan két hop CRTO
con cho thay hiéu qua trong viéc duy tri cac hop
chat 4anh huong dén chat luong cadm quan nhu:
Tanin va duong tong s6. Ham luong tanin (Hinh
12) giam dan trong qué trinh bdo quan, tuy nhién
toc do suy giam & mau xtt ly cham hon dang ké so
voi doi chimg (0,06% so vai 0,01%) cho thay, mang
sinh hoc cé kha nang lam cham qua trinh oxy hoa
polyphenol, mot phan nh¢ vao dic tinh ban tham
cta chitosan va kha niang chéng oxy héa cua
CRTO [30, 31].

Ham luong duong téng so (Hinh 13) ting
nhanh & mau doi ching, phan anh qua trinh phan

Tinh bt (%)
O = b W oty

1 5 10 15 20 25 30
Thoi gian bao quan (Ngay)

—r— doichung = % — mang

Hinh 14. Ham heong tinh bot cta chudi
tieéu hong trong qua trinh bao quan (13°C)

Ham luong tinh bot trong chudi gidm ro rét
theo thoi gian bao quan (Hinh 14), phan 4nh qua
trinh chin sinh ly. Dit méc gidam & ca hai mau la
tuong duong (tir 4,81% xudng khoang 0,51 - 0,53%
sau 30 ngay), mau phtt mang chitosan + CRTO van
cho thay tac dung lam cham nhe qua trinh chuyén
hoa tinh bot thanh duong. Lop mang ban tham cua
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giai tinh bot va chuyén hoéa trong giai doan chin.
Nguoc lai, su gia ting ham luong duong & mau xtt
ly duoc kiém soat tot hon (17,28% sau 30 ngay),
cho thay 16p mang chitosan gitp diéu chinh moi
truong khi vi mé quanh bé mat qua. Cac hop chat
hoat tinh trong CRTO nhu: arturmerone va
zingiberene c6 thé gép phan tc ché enzyme lién
quan dén chuyén hoa duong va bao vé cau trac mo
qua [32].

Su phoi hop gitra chitosan va CRTO tao 16p
mang ban thiam, giup diéu hoa trao ddi khi va lam
cham cac bién dai sinh ly trong qua, ttr d6 kéo dai
thoi gian bao quan va duy tri chat luong.

Tilé hw hong (%)

1 5 10 15 20 25 30
Thei gian bao quan (Ngay)

—+—doichung - =¥ — mang

Hinh 15. Ty Ié hu hong cia chudi tiéu héng sau

bao quan (13°C)
chitosan giup gidm trao ddi khi va thoat hoi nuoc,
con CRTO gép phan ttc ché enzyme phan gidi tinh
bot nho hoat tinh chong oxy hoéa [33, 34]

Ty 1é hu hong (Hinh 15) 1a chi tiéu quan trong
trong bao quan, phan anh kha nang thuong mai
ctia san phadm. Trong sudt qua trinh bdo quan, mau
chitosan + CRTO cho thay, mic do hu hong thap
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hon ro rét, chi yéu giéi han & cuéng qua, trong
khi mau doi chung bi moc lan rong hon. Tuy
nhién, hiéu qua chua t6i vu, cho thay can nghién
ctru thém vé ty lé phoi tron dé nang cao kha nang
tec ché vi sinh vat. T6 hop CTS + CRTO khong chi
dong vai tro 1a hang rao vat ly, ma con bo sung kha
nang khang khuén, chong oxy hoda, tao nén tang
cho mot huong bao quan sinh hoc an toan va bén
ving.
4. KET LUAN

Nghién ctu da phan lap va dinh danh
Colletotrichum musae la tac nhan gay than thu
chudi, dua trén hinh thai va gen ITS. Ca chitosan
va CRTO déu co6 kha nang tic ché C. musae, trong
dé6 t6 hop 0,5% chitosan + 0,5% CRTO cho hiéu qua
cao nhat. Xir Iy chuéi bang t6 hop nay giup duy tri
chat luong, han ché hu hong va kéo dai thoi gian
bao quan. Két qud chimg minh tiém nang tmg
dung cua chitosan + CRTO trong bao quan sinh
hoc chuéi sau thu hoach.
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EFFECT OF CHITOSAN COATING COMBINED WITH CURCUMIN - REMOVED
TURMERIC OLEORESIN ON POSTHARVEST PATHOGENIC FUNGI
IN CAVENDISH BANANA (Musa acuminata)

Nguyen Mai Huong!, Cao Si Kien?,
Nguyen Thi Hanh?, Do Thu Trang, Nguyen Manh Hieu®
! nstitute of Agricultural Engineering & Technology After Harvest
? Vietnam National University of Agriculture
Abstract

Post-harvest anthracnose, caused by the fungus Colletotrichum musae, is the primary cause of
losses in Cavendish banana (Musa acuminata). This study was conducted to evaluate the
effectiveness of a biodegradable coating made from chitosan combined with Curcumin-removed
turmeric oleoresin (CRTO) - a byproduct from the curcumin extraction process of turmeric
(Curcuma longa L.) in controlling the disease and maintaining fruit quality. The pathogenic agent
was isolated from infected banana samples and accurately identified using morphological
methods combined with DNA sequencing of the ITS region. The antifungal efficacy of the coating
was assessed in vitro and in vivo through physicochemical parameters and disease incidence on
fruit stored for 30 days at 13°C. The results showed that a combination of 0.5% chitosan and 0.5%
CRTO could inhibit the growth of C. musae by over 95% (in vitro). In practice, this coating
significantly reduced fruit spoilage from 32.4% in the control group to 14.3% in the treated group.
Additionally, the treatment effectively limited weight loss (7.56% compared to 10.12%) and slowed
down changes in total soluble solids (22.33°Brix), total sugar content (17.28%), starch (0.53%),
tannin (0.06%) compared to the control. These findings confirm that the chitosan-CRTO coating is
an effective biological solution with great potential for extending the shelf life and maintaining the
commercial value of Cavendish banana.

Keywords: Cavendish banana, Colletotrichum musae, chitosan, CRTO.
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ANH HUOGNG CUA THOI BIEM XU LY HEXANAL
GIAI BOAN CAN THU HOACH BEN THO1 GIAN THU HAI
VA CHAT LUONG QUA XO0AI UC (Mangifera indica L.)

Nguyén Thi Minh Nguyét® *, Vii Thi Nga!, Ta Phuong Théo?

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

TOM TAT

" Email- ntmnguyet@mae.gov.vn

Nghién ctru xac dinh thoi diém xt Iy ché phdm hexanal giai doan can thu hoach dén thoi gian thu
hai va chat luong ctia qua xoai Uc (Mangifera indica L.) tai thoi diém thu hai. Két qua cho thdy,
viéc xtr ly hexanal & nong do 0,04% vao thoi diém 79 + 2 ngay sau dau qua co6 hiéu qua ro rét trong
viéc lam cham qua trinh chin sinh ly ctia qua, kéo dai thoi gian thu hoach thém 30 ngay so voi doi
chtmg véi khoi lwong qua 907 + 2 g, kich thuéc 11,5+ 1 x 13,1+ 2 cm va do cing qua dat 81,0 + 1
kg/cm2. Dong thoi, ty 1é rung qua duoc gidm dang ké, con khoang 41,8% so véi 16 khong xt 1y.
Céc chi tieu chat luong tai thoi diém thu hoach cho théy, qua duoc xtt ly hexanal van duy tri duoc
do cing tot, ham luong chat ran hoa tan (TSS) dat 9,26'Bx, ham luong duong téng s6 1a 5,17% va
ham luong vitamin C dat 25,14 mg/100 g khoi lwong tuoi. Két qua nghién cttu chi ra tiém nang
tmg dung ctia hexanal trong quy trinh canh tac xoai, gép phan cha dong diéu tiét thoi vu thu
hoach, giam that thoat sau thu hoach va nang cao chat luong thuong pham ctia qua.

Tt khoa: Xodi Uc, hexanal, xi Iy can thu hoach, thoi gian thu hoach, chat Irong.

1. DAT VAN BE

Tai Viét Nam, xoai la loai cay an qua co6 gia tri
dinh duong va dem lai hiéu qua kinh té cao. Cay
x0ai duoc trong trén nhiéu vung sinh thai khac
nhau véi san luong nam 2024 woc dat 1.051 nghin
tan, tang 3,6% so voi nam 2023 [1]. Tuy nhién, t6n
that sau thu hoach do6i voi qua xoai tir giai doan
thu hai dén phan phoi thi truong udc tinh dao
dong tir 30 - 35% [2]. Ttr thuc trang nay, can sém c6
giai phap lua chon ra cong nghé nhiam giap nguoi
nong dan chu dong trong san xuat, giam tén that
giai doan thu hoach, cting nhu kéo dai thoi gian,
duy tri chat luong qua xoai sau thu hai.

Trong giai doan qua trudng thanh va chin cta
rau, qud, qua trinh dong hdéa gan nhu dimg lai,
thay vao d6 la cac phan tmg sinh hoa dién ra theo
con duong di hoa [3]. Pé c6 thé lam cham qua
trinh gia chin, duy tri chat luong rau, qua sau thu
hai, dong nghia la phai lam cham lai qua trinh di
hoa trong té bao thuc vat. Gan day, cac nghién ctru
moéi hau hét tap trung vao tc ché enzym
phospholipase D (PLD), mot enzym diéu khién

qua trinh chuyén hoa lipit gay suy gidm mang té
bao thuc vat trong qua trinh di hoa khi qua gia va
chin [4]. Cac enzyme PLD truc ti€p tham gia vao
viéc truyén tin hiéu hodc gian tiép bang cach tao ra
PA trong mot loat cac qua trinh sinh ly va té bao,
nhu: Su phan hiy, 120 hoa, bai tiét, sap xép té bao...

Hexanal (C,H,0) la mot alkylaldhyde, da
duoc ching minh 1a chat tc ché thanh cong doi
voi enzyme PLD, gitp han ché duoc cuong do ho
hap va san sinh ethylen, lam cham qua trinh chin
va gia hoa & rau, qua, qua do kéo dai han sir dung
cua qua. Hexanal ciing dugc cong nhan la mot
chit phu gia thuc phidm theo tieu chudn chau Au
(EU Regulation 1223/2009) [5].

Hiéu qua ctia hexanal trong xt ly can thu
hoach da duoc ching minh thanh cong trong viéc
duy tri chat luong ciing nhw 1am cham chin va kéo
dai thoi gian bao quan sau thu hoach trén trai cay
nhu: Nhiung xoai trong hexanal nong do 0,02%
giup kéo dai thoi gian bao quan sau thu hai & diéu
kieén thuong 1a 24 - 25 ngay, diéu kién lanh 1a 36 -
40 ngay [5, 6]; x Iy 2% hexanal lén qua xoai tai
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thoi diém 15 va 30 ngay trude thu hai, sau thu hai
tiép tuc nhing xoai trong 2% hexanal voi thoi gian
2 phut va bao quan & diéu kién nhiét do thuong da
lam tang thoi gian bao quan tir 5 ngay lén 10 ngay
(diéu kien thuong) va 12 ngay lén 20 ngay (diéu
kién mat) [7]. Bén canh do, hoat tinh khang vi sinh
vat gay bénh cho hoa, qua giai doan sau thu hai
cting da duoc thr nghiém va c6 hiéu qua tc ché
vuot troi trén cac chiing ndm gay bénh nhu:
Penicillium expansum, Botrytis cinerea, Alternaria
alternata, Sclerotinia sclerotiorum, Colletotrichum
gloeosporioides, Monilinia fructicola [8].

Giong xoai Uc R2E2 duoc trong tai tinh Khanh
Hoa sé duoc thu hai khi dat do chin sinh ly (do
tudi 4) voi do chuyén mau vo dat 50 - 70% [9];
khoang thoi gian thu hai dao dong tir 95 - 105 ngay
(ké tir ngay dau qua), khi do6 tong s6 chat ran hoa
tan cta qua dat dao dong tir 9 - 10°Brix, khoi luong
trung binh dat ttr 640 - 900 g.

Thoi gian thu hoach ngdn khién xoai thuong
phai duoc thu hoach nhanh va dong loat. Vao mua
vu thu hai thi cac xudng so ché thuong bi qua tai,
kho kiém soat nhiét do, rita ma, phan loai, dong
g6i dan dén rdi ro thai, ri mu. Viéc thu hoach xoai
0 at ciing dan dén viéc gia thi truong dé bién dong,
cac nha so ché sé kho chu dong lich giao hang.
Bén canh d6, truong hop trai dé lau trén cay
thuong bi niit qua va sau, bénh, dong thoi do cing
clia qua giam sé lam anh huéng dén chat luong
cua qua xoai sau thu hoach, giam thoi gian bao
quan va van chuyén phan phoi san pham trén thi
truong.

Tt thuc té trén, nghién cttu nay nham danh
gia anh huong cta x ly hexanal duoc xr ly giai
doan can thu hoach dén chat luong qua, thoi gian
thu hai doi voi qua xoai Uc (Mangifera indica L.)
tai huyén Cam Lam, tinh Khanh Hoa.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Nguyen lieu: Qua xoai Uc (Mangifera indica
L.), giong R2E2, cay dong déu c6 do tudi 6 nam
tudi, trong tai Hop tac xa Cam Thanh Bic, xa Cam
Lam, tinh Khanh Hoa.

bia diém nghién ctu: Xt ly tréen dong ruong
tai vuon xoai cua Hop tac xa Cam Thanh Bac.

Phan tich danh gia chat luong tai B mon Nghién
ctru bao quan nong san thuc phdm, Vién Co dién
nong nghiép va Cong nghé sau thu hoach. Xoai
duoc thu hoach theo céac @9 tudi ctia cac cong thic
thi nghiém, dé cuong dai 10 - 15 cm, boc x6p ludi,
dong thung carton khoang 15 - 20 kg, van chuyén
bang may bay vé phong thi nghiém, thoi gian ti
lac thu hai dén khi dua vao xtt Iy khong qua 24 gio.

Hoa chat: Hexanal (Sigma Aldrich, do tinh
khiét > 99%).

2.2. Phuong phap nghién ctru

221 Phuong phdp bo tri thi nghiém trén
dong ruong

- Bo tri thi nghiém: D¢ chin thu hoach thong
thuong 1a khi qua dat do chin sinh ly ¢ do tudi 4,
khoang 100 + 5 ngay ké tir ngay dau qua: Qua cang
tron, cung, vé qua mau xanh sang tmg hong (mau
vo chuyén mau dat 50 - 70%). Cac cong thic phun
xtt ly ché phdm hexanal trén cay dugc bo tri theo
khoi ngau nhién hoan chinh RCBD vo¢i nong do
0,04% tai cac do tudi qua xoai twong tng 1a: 58, 65,
72, 79 ngay. Mau khong phun ché pham hexanal,
chi phun nuoc 14, duoc chon lam cong thuc doi
ching. St dung may phun cam tay dé phun ché
phdm hexanal w6t déu tan 14 va qua cta cay. Cac
thi nghiém duoc bo tri trén dién hep véi 21 cong
thitc duoc bo tri hoan toan ngau nhién, méi cong
thirc 5 cay, 3 lan nhac lai. Gitra cac cong thic thi
nghiém c6 1 hang cay phan cach [10].

- Cac chi tiéu theo doi:

+ Danh gia sy sinh truong, phat trién ctia qua
dua trén: Khoi luong qua (g), duong kinh lon nhat
va chiéu doc qua (mm), do ctmg (kg/cm?), mau
sic vo qua (L, a, b, AE), ty lé rung qua (%) tai cac
thoi diém: 93 + 2 ngay, 100 + 2 ngay, 107 + 2 ngay,
114 £ 2 ngay va 122 + 2 ngay sau dau qua.

+ Chi tiéu chat lwong qua: Ham luong duong
(%), ham luong chat kho hoa tan téng s6 TSS
(‘Brix), vitamin C (mg/100 g).

2.2.2. Phuong phadp Idy mau qua tuoi

Lidy mau trén dong ruong theo TCVN
9017:2011 [11].

Lay mau qua tuoi sau thu hai theo TCVN
5102:1990 [12].
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2.2.3. Phuong phap phan tich va d4nh gid chat
lirong

- Xac dinh ham luwong TSS (‘Brix): Stt dung
khtc xa ké Atago, model PAL-o. (Nhat Ban).

- Xac dinh ham luong duong téng sé bing
phuong phap Lane-Eynon.

- Xac dinh ham luong vitamin C bang phuong
phép chuén do Iod.

- Xac dinh do cung bang may do do ctng
(penetrometer) xuyén tam.

- X4c dinh khoi lwong qua bang phuong phap
can khoi luong ctia qua.

- X4c dinh kich thuéc ctia qua bang thuoc do
palme c6 do chinh xac 0,01 mm.

Ty le rung qua = s6 luong qua

rung*100%/téng s6 luong qua ban dau.

2.2.4. Phuong phap xir Iy so liéu

Két qua thi nghiém duoc phan tich ANOVA va
kiém dinh Turkey (5%) dé so sanh su khac biét
trung binh gitta cac lan lap lai trong cung thi
nghiém. Cac phan tich théng ké st dung phan
mém SPSS 16.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia hexanal dén su phét trién
(kich thuéc va khdi lwong) cta qua

Thi nghiém duoc tien hanh phun ché phim
hexanal voi nong d6 0,04% giai doan trudc thu hoach
tai cac do tudi ctia qua xoai 1a: 58, 65, 72, 79 ngay. Két
qua thi nghiém duoc thé hién & bang 1 va 2.

Béng 1. Anh hudng ctia hexanal dén su phat trién khéi lvong clia qua xoi

Thoi diém xit ly Khoi luong qua xoai tai cac ngay tudi (g/qua)
(i tirngay dau qua) 93 ngay 100 ngay | 107ngay | 1ld4ngay | 122 ngay
Déi ching (khong xir y) 861,6° 905,2 " . - -
58 ngay tudi 873,92 905,2° - B
65 ngay tuéi 877,7° 904,1" ) )
72 ngay tudi 865,5 ° 903,7" - ;
79 ngay tuéi 863,2 ° 880,5 * 908,3 907,3 908,1

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot biéu thi swr khdc biét co y nghia thong ké ¢ muic
a < 0,05. —: Khong thu thap so'liéu, qud da dat do chin.

Béng 2. Anh hudng clia hexanal dén sy phét trién kich thuéc clia qua xoai

) Kich thudc qua xoai tai cac ngay tudi (cm)
Thoi diem xtir ly . \ . \ .
(ké tir ngay dau qud) 93 ngay 100 ngay 107 ngay 114 ngay 122 ngay
L D L D L D L D L D
boi ching . . . .
(khong xit If) 11,1* | 129* | 11,5 13,1 - -
58 ngay tudi 11,1* | 12,8* | 11,3* | 13,2* - -
65 ngay tudi 11,1* | 13,0* | 11,5* | 13,1* - -
72 ngay tudi 11,0 | 13,0* | 11,4* | 13,0* - -
79 ngay tudi 11,1* | 12)9* | 11,5* | 13,1* | 11,5 | 13,0 | 11,5 | 13,1 | 11,5 | 13,1

Ghi chi: Céc chir cdi khdc nhau trong cung mot cot biéu thi sur khdc biét co y nghia thong ké ¢ mutc
a < 0,05. -: Khong thu thap so'liéu, qua da dat do chin.
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Két qua theo doi su tang truong hinh thai
(khoi luong va kich thuoc) qua xoai tai cac do tudi
93, 100, 107, 114, 122 ngay (ké tir ngay dau qua)
cho thdy, viéc xtt Iy hexanal giai doan can thu
hoach & céac thoi diém khac nhau cé anh hudng
nhat dinh dén dong thai phat trién khdéi lwong qua
(Bang 1) va khong c6 su anh huong cta hexanal
dén su phat trién kich thuoc cta qua (Bang 2). O
16 d6i chung (khong xtr ly), khoi lwong qua tang tir
861,6 + 2 g (93 ngay tudi) len 905,2 + 2 g (100 ngay
tudi); tuong tmg kich thudc cia qua tang tir 11,1 x
12,9 cm tai thoi diém 77 ngay tudi len 11,5 x 13,1
cm tai 92 ngay tudi. Tuong tu, cac cong thuc xt ly
hexanal tai 58, 65, 72 ngay tudi ciing cho thay, xu
hudng tang nhe vé khoi luong va kich thuoc cta
qua & giai doan tir 93 - 100 ngay tudi, nhung khong
c6 su khac biét c6 y nghia thong ke gitra cac cong
thitc nay so voi doi chimg (o < 0,05). Biéu nay cho
thay, xtt Iy hexanal qua som trudc thoi diém chin
sinh ly co thé khong phat huy hiéu qua ro rét
trong viéc cai thién sinh trudong qua.

Cong thuc xtr ly hexanal tai thoi diém 79 ngay
tudi 1a cong thic duy nhat duoc theo doi lién tuc
dén thoi diém 122 ngay tudi. O cong thic nay,
khoi luong qua tiép tuc tang tir 880,5 g (ngay 93),
len 908,3 g (ngay 107), sau do duy tri 6n dinh &
muc trén 907 g dén thoi diém 122 ngay tudi. Két
qua cho thay, hexanal da lam cham qua trinh gia
hoa té bao va kéo dai giai doan tich lay sinh khoi,
dac biéet 1a & giai doan tién chin ctia qua xoai.

Céc két qua tren phu hop véi gia thuyét vé co
ché tac dong ctia hexanal trong viéc ttc ché hoat
dong ctia enzyme PLD, gitap duy tri tinh toan ven
ctia mang té bao va kéo dai chitc nang sinh ly ctia
mo qua [13, 14]. Diéu nay c6 thé da tao diéu kién
thuan loi cho qua trinh tich lay chat kho va nudc
vao qua kéo dai hon so voi doi ching. Ngoai ra,
cac nghién cttu ciing chi ra riang, hexanal c6 thé
lam giam do6 nhay cam véi ethylene trong giai
doan chin, tir d6 lam cham lai qua trinh phan giai
chat du trit va 1ao hoa té bao [15].

3.2. Anh hudng cta thoi diém xt Iy hexanal
dén chi tieu do cing chia qua

Béng 3. Anh huéng ctia xtt Iy hexanal giai doan can thu hoach dén do cimg ciia qua xoai

Thoi diém xir ly Do cing qua xoai tai cac ngay tudi (kg/cm?)
(i tirngay dau qua) 93 ngay 100 ngay | 107 ngay | 1l4ngay | 122 ngay
boi chimg (khong xtt ly) 94,5° 84,42 - - -
58 ngay tudi 95,3* 85,1° - - )
65 ngay tudi 95,0° 84,3¢ - - -
72 ngay tudi 95,1° 85,6° - - ]
79 ngay tudi 95,4 94,3" 92,6 90,0 81,0

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot biéu thi swr khdc biét co y nghia thong ké ¢ murc
a < 0,05. —: Khong thu thap so liéu, qua da dat do chin.

Do cing qua 1a mot chi tiéu quan trong phan
anh tinh trang mo té bao va muc do chin sinh ly
ctia qua. Két qua theo doi do cimg qua xoai tai cac
moc: 93, 100, 107, 114, 122 ngay tudi duoc thé hién
trong bang 3. O cac thoi diém xtt Iy sém (58, 65, 72
ngay tudi), khong co su khac biét co y nghia thong
ke vé do cung gitta cac cong thic va 16 doi chimg
trong giai doan 93 - 100 ngay tudi (o < 0,05). Cu
thé, gia tri do cimg dao dong tir 94,3 - 95,4 kg/cm?
(93 ngay tudi) va tir 84,3 - 85,6 kg/cm? (100 ngay
tudi).

Tuy nhién, tai cong thic xit ly & 79 ngay tudi,
do cimg qua tai 93 ngay tudi dat 94,3 kg/cm?, cao
hon ro rét so voi doi chimg (84,4 kg/cm?) va cac
cong thuic con lai, voi su khac biét c6 y nghia
thong ké (o < 0,05). Sau @6, do cimg gidm dan 1a
92,6; 90,0; 81,0 kg/cm? tuwong tmg theo thoi gian
do tudi qua la 107, 114, 122 ngay tudi. Diéu nay
cho thay, xtt ly hexanal tai thoi diém 79 ngay tudi
giup duy tri do citng mé qua lau hon, von 1a mot
déc trung sinh ly ndi bat trong qua trinh chin va
lao hoa ctia qua xoai. Co ché chinh duoc cho 1a do
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hexanal c6 kha ning ttc ché enzyme PLD - enzyme
xtc tac sw phan hay phospholipid cau trac cta
mang sinh hoc, tir d6 duy tri tinh toan ven mang té
bao va ngan can sy mat nudc va ciu trac
turgor cia moé [13, 14]. Ngoai ra, hexanal cing
duoc bao céo la chat diéu tiét co kha nang tc ché
ethylene noi sinh, lam cham hoat dong cta cac
enzyme liéen quan dén lam mém qua nhu
polygalacturonase va pectin methyl esterase [15].
Két qua nay phu hop véi xu huong da quan sat &
chi tieu khoi luong va kich thudc qua, cing co
thém nhan dinh rang, giai doan 79 ngay tudi la thoi
diém toi wu dé xtt Iy hexanal nham kiém soat hiéu

qua tién trinh sinh truéng - chin - 1ao hoa ctia qua
xo0ai Uc R2E2.

3.3. Anh huéng ctia hexanal dén sy bién ddi
mau sic vd qua xoai

Mau sic vo qua la thong s6 chi bao cho trang
thai chin sinh ly cia qua. Trong nghién cttu nay,
chi s6 AE (delta E) duoc st dung dé danh gia su
thay déi téng hop mau sic vé qua qua do tudi cta
qua xoai, ttr d6 phan anh tac dong cua xir ly
hexanal dén qua trinh chuyén mau ctia qua xoai
trong giai doan phat trién va chin. Két qua thi
nghiém duoc trinh bay trong bang 4.

Béng 4. Anh hudng ctia hexanal dén mau séc v6 qua

Bién ddi mau vo qua tai thoi diém (AE)
Thoi diém
i ly 93 + 2 ngay 100 + 2 ngay W72 114z lzz2
(ngay) ngay | ngdy | ngay
L a b L b AE AE AE AE
Dé6i chimg | 56,59° | -11,49° | 2527 | 6897¢ | -692° | 2072° | 13,93 | - - -
58 56,15¢ |-11,32* | 26,17* | 6883 | -7,27* | 30,13> | 13,89° | - - -
65 55,62" | -10,99° | 26,08* | 67,40° | -7,55* | 30,68" |13,11° | - - -
72 55,58 | -10,67* | 25,88* | 60,32" | 694* | 30,28" | 747" - - -
79 5556" | -11,85* | 25,52% | 5641°* |-10,03" | 26,11° | 2,09° | 2,55 398 | 2815

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot biéu thi swr khdc biét co y nghia thong ké ¢ murc
a < 0,05. —: Khong thu thap so'liéu, qud da dat do chin.

Déi
chitng

X Iy
tai 79

ngay
tubi

100 ngay tudi

93 ngay tudi

107 ngay tudi

122 ngay tudi

114 ngay tudi

Hinh 1. Mau sic vé qua xoai Uc duge xtt Iy hexanal giai doan can thu hoach

Tai thoi diém 100 ngay tudi, tat ca cac cong
thiec (ké ca doi chimg) déu cho thay, su gia ting

chi s6 L* (d¢ sang) va giam chi s6 am a* (chuyén
tir xanh sang d0), kem theo tang b* (vang hoa),
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thé hién tién trinh chin ty nhién cta qua. Pang
chu y, khi qua xoai vao d¢ tudi 100 ngay thi AE
ctia cong thire xir ly tai 79 ngay tudi cho gia tri AE
thap nhat (2,09), thap hon dang ké so véi doi
ching (13,93) va cac cong thuc xt Iy sém hon
(7,47 - 13,89). Gia tri AE cua cong thic xit ly tai
79 ngay tudi ti€p tuc duy tri & muc thap tai cac
thoi diém 107 ngay (2,55), 114 ngay (3,98) va chi
dén 122 ngay tudi moi ting manh (28,15) (Bang
4, hinh 1).

St duy tri mau xanh vo qua dwoc ly giai la
do hexanal c6 kha nang tic ché qua trinh phan hiy
chlorophyll (diép luc) va lam cham sy tich lay
carotenoid - cac sic to tao mau vang dic trung
trong qua trinh chin qua. Co ché tac dong nay co
lien quan dén tic ché hoat dong cia enzyme PLD,
bao vé cau truc mang bao quan - noi dién ra qua
trinh thoai hda siac t6 [14]. Ngoai ra, hexanal
ciing tc ché ethylene noi sinh, hormone déng vai
tro trung tdm trong diéu hoa qua trinh chin, bao
gom chuyén déi mau vo [15].

3.4. Anh hudng ciia hexanal dén ty lé rung qua
trén cay dén thoi diém thu hai

Rung qua sinh ly 12 van dé thuong gap & xoai
trong giai doan phat trién qua non va giai doan gan
thu hoach, gay thiét hai nghiém trong dén nang
suat. Trong nghién ctu nay, ty lé rung qua duoc
theo doi tai cac thoi diém 93, 100, 107, 114, 122
ngay tudi nham danh gia hiéu qua cda viec xt ly
hexanal tai cac moc khac nhau trong giai doan sinh
truong (Bang 5).

Két qua cho thdy, & cac thoi diém 93 va 100
ngay tudi, cong thuc xit ly hexanal déu co ty lé
rung qua thap hon dang ké so véi doi chimg (o <
0,05). bac biét, cong thirc xtt ly xoai khi qua dat do
tudi 79 ngay cho két qua tot nhat, véi ty lé rung
chi 1,45% (& 93 ngay tudi) va 2,64% (& 100 ngay
tudi), thap hon gan 13 lan so vé6i doi chung tai 100
ngay tudi (31,95%). Trong khi do, cac cong thirc xit
ly som hon (58, 65, 72 ngay tudi) ciing lam giam
rung qua so voi doi ching, nhung muc giam it hon
va c6 xu huéng giam dan theo d¢ tré cta thoi diém
xtt ly. Tir 107 ngay tudi tré di, chi c6 cong thic xtr
ly tai 79 ngay tudi duoc theo doi ti€p va ti€p tuc
cho thay ty lé rung qua tang cham: 3,57% (107
ngay), 5,46% (114 ngay) va chi 18,59% dén 122
ngay tudi, giam gan 50% so voi ty 1é rung cta doi
chung tai 92 ngay tudi.

Két qua nay cho thdy, xit Iy hexanal gan thoi
diém chin sinh ly (79 ngay tudi) 1a hiéu qua nhat
trong viéc gidm rung qua kéo dai suot giai doan
phat trién va chin. Cac nghién ctu truoc day da chi
ra rang, rung qua sinh ly c6 lién quan dén su suy
giam chttc nang vung cudng qua (abscission
zone), thuong chiu anh huwong béi sy tich
tu ethylene va hoat dong cia enzyme PLD [14,
15]. Hexanal c6 kha nang ttc ché hoat dong cua
enzyme PLD, lam cham qua trinh thoai h6a mang
té bao va giir vimg lién két moé & cudng qua, tir
d6 tri hoan hoac ttc ché sy hinh thanh wving
rung [14]. Ngoai ra, hexanal con cé tac dung tic
ché ethylene sinh ly, gidm phan tmg stress ctia cay
trong diéu kién ngoai canh bat loi (gi6, mua, thiéu
nudc...) - cac yéu t6 goép phan lam tang rung qua.

Béng 5. Anh hudng ctia hexanal dén ty 16 rung qué trén cay dén thoi diém thu hai

Thoi diém Ty 1é rung qua (%)
xtly (ngay) | 93+2ngay | 100+2ngay | 107+2ngay | 114+2ngay | 122+2ngay
PC 5,97° 31,95° : i i
58 3,78" 27,80° : i i
65 3,64" 26,55° : i i
72 2,47 17,31 : i i
79 1,45° 2,64° 3,57° 5,46° 18,59°

Ghi chi: Cic chir cdi khdc nhau trong cung mot cot biéu thi sur khdc biét co y nghia thong ké ¢ mutc

a < 0,05, —: Khong thu thap s 'liéu, qua da dat do chin.
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3.5. Anh hudng ciia hexanal dén chit lugng
qua xoai thoi diém thu hai

Chat luong qua xoai duoc xac dinh béi t6 hop
cac chi tiéu hoa sinh nhu: TSS, ham luong duong
téng s6 va vitamin C, von anh hudéng truc ti€p dén
cam quan, gia tri dinh duong ctia qua. Cac két qua
thu duoc tai thoi diém thu hai 100 va 122 ngay tudi
cho thay 4nh hudng ro rét cua xir ly hexanal dén
tién trinh chuyén hoa chat kho va chong 6 xy hoa
trong qua (Bang 6).

Tai thoi diém 100 ngay tudi, cac mau xodi trén
cong thic doi chung va c6 xit Iy hexanal duoc thu

hai. Két qua cho thdy, mau déi chimg dat TSS va
ham luong dudng co gia tri cao nhat (9,58 Brix,
5,87%), ti€p theo la cac nghiém thuc xit ly tai 58,
65, 72 ngay tudi; ham luong vitamin C trong mau
doi ching (19,6 mg/100 g) 1a thap hon so vdi cac
mau xoai duoc xtt Iy hexanal. Thong qua cac chi so
TSS, duong téng s6 va vitamin C da thay ro,
hexanal tuy khong anh huéng dén do cing, khoi
luong va kich thudc ctia qua xoai & cac cong thic
Xt ly tai thoi diém tir 58 - 72 ngay nhung da c6 tac
dong dén sinh hoa ctia qua xoai.

Bang 6. Anh hudng clia xtt Iy hexanal dén chit luong qué xoai tai thoi diém thu hai

Chi tieu chat luong
Thoi diém ‘ ‘
Xt Iy 100 + 2 ngay 122 + 2 ngay
(ngay) TSS Puong tong Vitamin C TSS | Puong téong | Vitamin C
(‘Brix) s6 (%) (mg/100 g) (‘Brix) s6 (%) (mg/100 g)
bai chung 9,58¢ 5,87¢ 19,607 - - -
58 9,08° 5,15 2543° - - -
65 9,02¢ 517 25,55 - - -
72 877 5,21° 25,40° - - -
79 8,01? 4,85 33,58° 9,26 517 25,14

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot biéu thi swr khdc biét co y nghia thong ké ¢ muic
a < 0,05, —: Khong thu thap so'liéu, da duoc thu hdi: TSS: Chat kho hoa tan tong so.

Mau xoai duoc xtt ly tai do tudi 79 ngay duoc
tiép tuc theo doi dén ngay tudi thir 122 thi thu hai.
Tai thoi diém thu hai, gia tri dinh duong trong xoai
dat TSS 1a 9,26'Brix, duong dat 5,17% va ham luong
vitamin C dat 25,14 mg/100 g. Két qua nay cho
thdy, hexanal c6 tic dung lam cham chin va
chuyén hoa carbohydrate, thong qua co ché tc
ché hoat dong enzyme PLD - von lién quan dén
qué trinh thoai héa mang té bao, phat sinh tin hiéu
ndi bao thuc ddy chin qua. Diéu nay phu hop véi
két qua nghién ctru cia Jincy va cs (2017) [6], theo
d6 hexanal lam giam hoat tinh PLD, tir d6 diéu hoa
mtc peroxide lipid va hoat do cac enzyme chong 6
xy hoa nhu: SOD, CAT, APX, gitp duy tri su 6n

dinh ctia m6é qua va han ché chuyén héa nhanh
tinh bot thanh duong hoa tan. Ngoai ra, két qua
nghién cttu ctia Preethi va cs (2018) [8] cting nhan
dinh rang, hexanal c6 thé kéo dai thoi gian bao
quan va duy tri chat luong cadm quan ctia qua
xo0ai trong thoi gian dai bang cach tri hoan chin va
lam cham bién d6i sinh héa nhu mat vitamin C va
su phan giai pectin.
4. KET LUAN

Xtr ly hexanal nong do 0,04% trudc thu hoach
trén qua xoai vao thoi diém qua dat 79 + 2 ngay
tudi co hiéu qua ro rét trong viéc 1am cham qua
trinh chin, gidm ty lé rung qua va duy tri chat
luong sau thu hoach. Tai thoi diém thu hai, kéo
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dai thoi gian thu hai thém 30 ngay so véi doi
chimg, khoi luong qua dat 907 + 2 g, kich thudc
11,5 £+ 1 x 13,1 + 2 cm va d0 cung 81,0 + 1
kg/cmz2. Ty lé rung qua ciing giam ro rét, chi con
khoang 41,8% so voi 16 doi chung; voi TSS dat
9,26'Brix, duong tong so 5,17% va vitamin C dat
25,14 mg/100 g.
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EFFECT OF PREHARVEST HEXANAL APPLICATION TIMING ON HARVEST PERIOD
AND FRUIT QUALITY OF AUSTRALIAN MANGO (Mangifera indica 1.)

Nguyen Thi Minh Nguyet', Vu Thi Nga!, Ta Phuong Thao'
Vietnam Institute of Agriculture Engineering and Post Harvest - Technology
Abstract

Mango (Mangifera indical..) is a climacteric fruit prone to rapid ripening and high postharvest
losses, especially under tropical conditions. Regulation of harvest timing and fruit ripening
through natural compounds is a potential strategy to improve fruit quality and reduce postharvest
losses. This study aimed to determine the optimal timing for preharvest application of hexanal, a
natural inhibitor of phospholipase D, to delay physiological ripening, extend the harvest period
and maintain postharvest quality in Australian mango (cv. R2E2). Hexanal was applied as a foliar
spray at a concentration of 0.04% at different time points (58, 65, 72 and 79 + 2 days after fruit set).
Fruit samples were collected and analyzed for physical attributes (weight, size, firmness),
physiological responses (fruit drop) and biochemical quality indices (TSS, total sugars, vitamin
C) at the harvest stage. Hexanal application at 79 = 2 days after fruit set significantly delayed the
physiological ripening process and extended the harvest period by 22 days compared to the
untreated control. Treated fruits maintained a weight of 907 + 2 g, dimensions of 11.5+ 1 x 13.1 £
2 c¢cm and firmness of 81.0 = 1 kg/cm?2. The fruit falling ratio was significantly reduced to
approximately 41.8% of that in the control group. Furthermore, treated fruits retained good
internal quality at harvest, with a total soluble solids content of 9.26°Brix, total sugar content of
5.17% and vitamin C content of 25.14 mg/100 g. Overall, the results indicate that pre-harvest
application of hexanal allows mango fruits to remain on the tree for an additional 3 - 4 weeks
without compromising their quality.

Keywords: Hexanal, pre-harvest treatment, mango (Mangifera indica 1.), ripening delay, fruit
quality, harvest management.
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NGHIEN CUU CONG NGHE SAN XUAT
VA BANH GIA HIEU QUA CUA TUI BAO QUA
TREN CAY NA DAl (Annona squamosa L.)
TAI HUYEN CHI LANG, TINH LANG SON
La Manh Tuan" ", Pham Cao Thing', Pham Minh Tu4n'

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

TOM TAT

" Email: lamanhtuanhy @gmail.com

Nghién cttu nham xay dung quy trinh cong nghé san xuat tui bao chuyén dung cho qua na dai
(Annona squamosa L), st dung mang LDPE phéi tron véi cac phu gia chic niang (HALS,
Irganox, Atmer 103, silica, Palmowax va masterbatch). Thi nghiém bao qua duogc tién hanh trén
giéng na dai tai huyén Chi Lang (tinh Lang Son) véi 3 cong thic xtt Iy (khong bao, bao bang tui
bai Loan, bao bang tui bdo quan thir nghiém do nghién ctru nay san xuat (tai DT), méi cong thirc
lap lai 3 1an v6i 15 cay/lan. Két qua cho thdy, thoi diém bao qua 1a 30 ngay sau dau qua, giup gidm
ty 1é rung qua tir 26,10% xudng 14,27% va ty 1é nhiém sau, bénh tir 40,02% xuong 14,94%. Qua bao
tai c6 kich thuoc va khoi lwong 16n hon, vé sang dep hon, trong khi thanh phan dinh duong
khong khac biét dang ké so véi doi ching. Diéu nay khang dinh tai bao qua 1a giai phap hiéu qua,
g6p phan bao vé qua na va nang cao gia tri thwong phdm theo huong canh tac an toan, bén ving.

Tiekhoa: 7ui bao qud, na dai, mang LDPE, thoi diém bao qua.

1. DAT VAN BE

Trong diéu kién khi hau nhiét d6i am gié mua
dac trung caa Viét Nam, canh tac cay an qua, dac
biét 1a cay na (Annona squamosa L.), thuong chiu
anh huong 16n tir sau, bénh, con trung va cac yéu
to thoi tiét bat loi nhu: Mua 1on, ning git va gio
manh. Nhimg tac dong nay lam gidm nang suét,
déng thoi anh huong dang ké dén hinh thai, mau
sic, chat luong va gia tri thuong phdm cua qua [1,
2]. Véi dac diém vo mong, thit qua mém, dé tén
thuong co hoc, qua na can dugc ap dung cac bién
phap bao vé hiéu qua ngay tir giai doan qua non.
Giong na dai Chi Lang 1a dac san néi tiéng cta
huyén Chi Lang, tinh Lang Son. Nam 2023, dién
tich trong na toan huyeén dat 1a 2.046 ha, san luong
dat 24.137 tan [3]. Na dai Chi Lang duoc danh gia
cao nho thit qua ngot, it hat, vd mong, c6 mui
thom dac trung. Tuy nhién, trong qua trinh canh
tac, giong na nay gap kho khian do sau, bénh va
diéu kién thoi tiét bat loi, anh huong dén chat
luong, mau ma va kha niang bao quan sau thu
hoach, tir do tac dong truc ti€p dén kha niang tieu
thu va gia ban.

Ky thuat bao qua bang tui chuyén dung da
duoc nghién ctru va tng dung rong rai nhu mot
giai phap canh tac bén vimg, gitp han ché sau
bénh, gidm tén that sau thu hoach, cai thién dic
tinh hinh thai va cdm quan cta qua [4, 5]. Nhiéu
nghién cttu cho thay, bao qua lam giam ty lé rung
va con trung gay hai, dong thoi nang cao mau sic,
do sach ctia vo va kéo dai thoi gian bao quan [6, 7].
Hién nay, cac vat lieu stt dung phd bién dé san
xuat tai bao qua gom gidy kraft, vai khong det,
mang polyetylen (PE) va polypropylene (PP) [8].
Trong do, mang PE (cht yéu 1a LDPE) duoc danh
gia cao nho do bén co hoc, kha ning truyén sang
va thong khi c6 thé diéu chinh thong qua phdi tron
v0i cac phu gia chitc nang nhu chat 6n dinh quang
hoc (HALS), chat chong oxi héa (Irganox), chat
chong dong swong (Atmer 103), silica hodc sap
thuc vat nhu Palmowax [9]. Viéc phat trién tui bao
ttr vat liéu polyme nhiét déo voi dic tinh cai tién
dang duoc nhiéu qudc gia quan tAm nham giam st
dung thudc bao vé thuc vat va thuac ddy san xuat an
toan, hitu co. Cac nghién ciru trude day cho thay,
tai bao c6 thé tac dong tich cuc dén hinh thai va
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chat lwong qua. Kiran va cs (2020) ghi nhan bao
polypropylene khong dét véi mau sic khac nhau
anh huong dén kich thuoc, khoi luong va do chin
cua nho [10]. Wang va cs (2021) chung minh tui
polyethylene day 20 pym gitp tc ché nau hoa vo
qua vai, duy tri chat luong tot hon so voi cac do
day khéc [11]. Doi v6i cay na, mot so nghién ctru
tai An Po va Thai Lan cho thdy, mang PE gitp
giam ty lé sau, bénh va tang do dong déu qua [12,
13]. Tuy nhién, cic nghién cttu chuyén sau vé
cong nghé san xuat tui phu hop diéu kién khi hau
nong am tai mién Bac Viét Nam con han ché, can
duoc tiép tuc hoan thién.

Trén co s& do, nghién cttu nay dugce thuc hién
nham phat trién cong nghé san xuit tai bao qua
chuyén dung cho cay na, st dung nén vat liéu
LDPE phoi tron véi cac phu gia chic ning, dong
thoi danh gia hiéu qua tmg dung trong diéu kién
canh tac thuc té tai huyén Chi Lang, tinh Lang
Son. Két qua nghién cttu du kién dong gop vao
viéc hoan thién quy trinh canh tac, giam tén that
sau thu hoach, han ché st dung hoa chat bao vé
thuc vat, nang cao chat luong va gia tri thuong
phdm cta qua na, huéng toi san xuat an toan va
bén ving.

2. BOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu va dd6i tugng nghién ctru

- Nhua polyetylen ty trong thiap (LDPE 0,92
g/cm3)) san pham thuong mai ctia Malaysia.

- Chat phu gia 6n dinh quang, chong lao hoa
do UV: HALS (Tinuvin 783 - Thuy Sy).

- Chat phu gia chong oxi héa Irganox 1010
(Thuy Sg).

- Chat phu gia chong dong swong (Atmer 103 -
Cong ty C6 phan Nhua Chau A).

- Phu gia tro gia cong Palmowax (Malaysia).

- Giong na dai (Annona squamosaL.) trong tai
x4 Chi Lang, huyén Chi Lang, tinh Lang Son, vu
mua 2023. Thoi diém ra hoa, dau qua tir thang 5
dén thang 6 trong nam.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap bo tri thi nghiém

- Thi nghiém 1 (Nghién cuu Ira chon phuong
phdp thoi mang): Ba phuong phap théi mang duoc
khao sat gom (i) thdi mang truc tiép (tron phu gia

voi nhua LDPE va dun truc tiép), (i) thdi mang tir
hat compound (CP) va (i) théi mang tir hat
masterbatch (MB), v6i ham luong phu gia silica co
dinh & mutc 5% khoi luong. Cac thi nghiém duoc
thuc hién trén thiét bi théi mang SJ-45, moi
phuong phap lap lai 3 1an, véi nhiét do cac ving gia
nhiét duy tri c6 dinh & 170°C. Sau khi théi, mau
mang dugc phan tich bang kinh hién vi dién ti
quét (SEM) nham danh gia micc do phan tan cia
phu gia va lua chon phuong phéap théi mang phu
hop.

- Thi nghiém 2 (Ankh hudng cia céc thong sé
ky thuat dén chiéu ddy mang): Hai thong so cong
nghé duoc khao sat gdm van toc kéo (500, 650, 800
va 950 vong/phut) va chiéu rong cuon mang (30,
40, 50 va 60 cm). Cac thi nghiém duogc thuc hién
tréen thiét bi théi mang SJ-45, moi diéu kién 1ap lai
3 lan, vo6i nhiét do cac viung gia nhiét duy tri co
dinh & 170°C.

- Thi nghiem 3 (Xdc dinh thoi diém bao qua
na): Ba thoi diém bao qua duoc khao sat gom 30
ngay sau khi dau qua (T30), 40 ngay sau khi dau
qua (T40) va 50 ngay sau khi dau qua (T50). Qua
na duoc bao timg qua riéng 1é. Méi cong thirc thi
nghiém duoc 1ap lai 3 14n, v6i 15 cay na cho moi
lan lap.

- Thi nghiém 4 (Panh gid anh huong cua tui
bao qua trén qud na): Thi nghiém duoc tién hanh
tai vuon na voi 3 cong thuc xit ly gom: DC - doi
ching khong boc qua, tui Pai Loan (DL - tdi bao
qua cua Pai Loan va tai DT. Qua dugc bao ting
qua riéng lé. Méi cong thirc duoc lap lai 3 lan, voi
15 cay na cho moi lan lap.

2.2.2. Phuong phap thoi mang

Thoi mang duwoc thuc hién trén thiét bi SJ-45
(Trung Quoc) duong kinh truc 45 mm, ty 1é L/D
28, toc do truc 10 - 120 vong/phut, chiéu day san
pham 0,004 - 0,08 mm, cong suat dong co chinh 7,5
kW, cong suat gia nhiét 12 kW, nang suat 30 - 40
kg/gio. Théi mang duoc thuc hién trén thiét bi SJ-
45 (Trung Quoéc) voi duong kinh truc 45 mm, ty lé
L/D 28, toc do truc 10 - 120 vong/phut, chiéu day
san pham 0,004 - 0,08 mm, cong suat dong co chinh
7,5 kW, cong suat gia nhiét 12 kW va nang suat 30 -
40 kg/gio. Nguyen ly hoat dong cuta thiét bi dua
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trén qua trinh gia nhiét va dun chay nhya LDPE
(hoac hat phoi tron phu gia) qua truc vit, sau do
dong nhua néng chdy duoc théi phong bang khi
nén tao mang mong va duoc cudn lai thanh san
pham.

2.2.3. Phuong phap phan tich

+ Xac dinh do6 day mang: St dung thiét bi do
do day mang dién tr QuaNix®1500 - Pic (hoat
dong theo nguyén ly cam tmg dién tir (voi nén
thép) va dong dién xody (voi nén phi ttr), cho phép
do nhanh, khong pha hay va khong can hiéu
chuén lap lai).

+ Phan tich SEM st dung kinh hién vi dién tr
quét - SEM (Jeol JSM 6490 JED, Nhat Ban) voi khay
coaster (JFC 1200, JEOL, Nhat Ban) d€ danh gia muc
d06 phan tan phu gia silica trong nén nhua LDPE.

+ Xac dinh ty 1é rung qua: Ty 1é rung qua (%) =
(S6 qua rung/Téng s6 qua boc tui) x 100.

+ Xac dinh ty 1é qua bi sau, bénh: Ty 1é qua
nhiém sau, bénh = (S6 qua nhiém sau, bénh/Téng
s6 qua boc tui) x 100.

Qua na bi nhiém sau bénh c6 dic diém: Xuat
hién nhitng dom nau, den hodc cac vét thoi hong;
Bé mat qua c6 16 nho, vét duc cta sau; qua bi bién
doi hinh dang, méo md, phat trién khong déu do
anh hudéng ctia sau non hodc 4u trung.

Hinh 1. Anh SEM ciia mang
duoc phan tan bing phuong
phap théi truc tiép
Két qua phan tich anh SEM (Hinh 1 - 3) cho
thay, su khac biét ro rét vé kha nang phan tan phu
gia silica trong nén nhua LDPE gitta cAc phuong
phap:
Hinh 1 (Théi truc ti€p) c6 bé mat mang khong
déng déu, xuat hién nhiéu 16 réng va cac vét

Hinh 2. Anh SEM ctia mang
duoc phan tan bang phuong
phap théi mang CP

+ Xac dinh mau sic qua: Do d6 sang vo qua
(chi s6 L) bang may do mau Minota (CR-300)

+ Ham luong vitamin C theo TCVN 8977: 2011
[14].

+ Ham luong duong téng s6 theo TCVN 4594:
1988 [15].

+ Ham luong axit tong so6 (tinh theo axit citric)
theo AOAC 942.15. [16].

2.2.4. Phuong phap xu Iy so liéu

S6 lieu 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. Phan
mém SPSS ver 16.0 duoc stt dung cho cac phan
tich da néu.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xay dung quy trinh cong nghé san xudt tai
bao qua na

3.1.1. Nghién cuu lira chon phuong phap thoi
mang

Dé lua chon phuong phap phu hop cho ché tao
mang tui bao qua, 3 phuong phap dun théi duoc
khao sat gom: (i) théi mang truc tiép, (i) thdéi
mang tit hat compound (CP) va (iii) thoi mang tir
hat masterbatch (MB).

Hinh 3. Anh SEM ctia mang
duoc phan tan bang phuong

phap thdi mang MB
khong lién tuc, phan anh sy phan tan phu gia kém,
phu gia chua dong nhat trong nén polymer.

Hinh 2 (Thdi tir hat CP) c6 bé mit mang dong
déu hon so voi phuong phéap truc tiép, tuy nhién
van xuat hién mot so 16 rong nhé va ving phan bo
phu gia chua that sw dong nhat.
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Hinh 3 (Théi tir hat MB) c6 bé mit mang min,
déng déu, khong xuat hién 16 hng hay hién tuong
két tu, chung t6 phu gia silica duoc phan tan tot
nhat trong nén nhua LDPE.

Cac két qua nay phu hop véi nghién ctu cta
Treece va cs (2007), khi chi ra ring st dung hat
MB gitip dam bao su phan tan dong déu cac thanh
phan vo co trong nén nhua va han ché hién tuong
két tu phu gia [17]. Do d6, phuong phap théi mang
tir hat masterbatch (MB) duoc lua chon 1a toi wu
nhat trong nghién ctru nay.

3.1.2. Anh hudng ciia cdc thong so ky thuat
dén chiéu day mang

Chiéu day ctia mang LDPE la mot yéu to ky
thuat quan trong, anh hudéng truc tiép dén hieu
qua bao qua, do bén co hoc va kha nang st dung
thuc t€ cua tai bao qua trong diéu kién tu nhién.
bé danh gia anh huong cta cac yéu to cong nghé,
thi nghiém duoc bo tri voi 2 thong s6 chinh: Van
toc kéo va chiéu rong cudén mang. Két qua do
chiéu day mang thu duoc dugc trinh bay trong
bang 1.

Bang 1 cho thdy, xu huéng giam dang ké
chiéu day mang khi ting dong thoi van toc kéo va
chiéu rong cuén mang. Vi du, & cung van toc kéo
650 vong/phut, ting chiéu rong cudn tir 30 - 60 cm
lam chiéu day gidm tir 65 pm xuong 34 pm. Trong
khi d6, gitt nguyén chiéu rong cuén 40 cm, ting
van toc kéo tir 500 vong/phut lén 950 vong/phut
lam chiéu day giam tir 67 pm xuong 35 pm. Piéu
nay cho thay, ca 2 thong s6 déu c6 tac dong ro rét
dén do day thanh phdm.

Su giam chiéu day mang c6 thé ly giai do tang
van toc kéo 1am dong nhua bi kéo gian manh hon,
hinh thanh 16p mang moéng hon, trong khi tang
chiéu rong cudn lam tiang téc do quay cta truc
cuon, tang luc cang bé mat mang, kéo dan vat lieu
nhiéu hon. Xu huong nay phu hop véi ly thuyét
qua trinh théi mang LDPE duoc ghi nhan trong
nghién ctu trudc day ctia Badgujar va cs (2024)
[18].

Mit khac, mot s6 nghién cttu da chi ra rang,
mang nhua stt dung cho bao qua thuong c6 chiéu
day t6i uu trong khoang 20 - 40 pm, dap ung duoc
cac yéu cau vé do bén co hoc, do truyén sang va

thoat hoi nudc [19, 20, 21]. Tir két qua nghién ctru
nay cho thdy, voi t6 hop van toc kéo 950
vong/phut va chiéu rong cudn 40 cm, mang dat do
day trung binh 35 £ 5,0 ym, nam trong khoang t6i
uu néu trén va phi hop dé€ san xuat tui bao qua na.

Bang 1. Anh hudng ctia cac thong s6 ki thuat dén

chiéu day mang
.. .. | Chiéurong Chiéu day
V%n toc }11{?0 cudén mang mang
(vong/phut) (cm) (um)
30 84+ 3,6
40 67 + 2,2
500
50 53+ 14
60 45+ 6,4
30 65+ 1,6
40 54 +1,7
650
50 42425
60 34428
30 51+8,3
40 45+ 5,3
800
50 36+ 4,8
60 25+ 2,6
30 42+ 59
40 35+ 5,0
950
50 922+ 27
60 13+1,8

3.1.3. Quy trinh céng nghé san xuat tui bao
qud na

Quy trinh san xuat tui bao qua chuyén dung
cho cay na (Annona squamosa 1..) duwoc thuc hién
bang phuong phap théi mang tir nguyén liéu nén 1a
nhua LDPE phdi tron véi cac phu gia chic nang.
So d6 quy trinh duoc thé hién tai hinh 4, bao gém
cac cong doan chinh nhw sau:

+ Chuén bi nguyén lieu: Nhua LDPE (275,2
kg), MB mau tring (40 kg), chat 6n dinh quang
hoc HALS (0,64 kg), chat chong dong suong
Atmer 103 (3,2 kg), chat chong oxy hoa Irganox
(0,12 kg), silica (0,32 kg) va phu gia tro gia cong
Palmowax (3,2 kg). Tat ca duoc dinh luong chinh
xac theo ttmg mé trudc khi phoi tron [22].
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+ Kiém tra va chuén bi thiét bi: Toan by hé
thong may moc (may tron, may dun théi mang, hé
thong gia nhiét, may cat - han, thiét bi duc 16) duoc
kiém tra tinh trang ky thuat, nguon dién, khi nén
va an toan van hanh trudc khi tién hanh san xuat.

+ Phoi tron va théi mang: Nguyén lieu duoc
phoi tron déng nhat va nap vao phéu may dun. Sau
khi gia nhiét dat 155 - 170°C (chia 4 vung nhiét),
qua trinh théi mang duoc thuc hién voi cac thong
so6 chinh: Toc do truc dun 35 Hz, cuén mang 40
cm, toc do kéo mang 950 vong/phut, toc do thu
mang 630 - 710 vong/phut, d6 mé gié 15%, cho san
phdm mang day khoang 35 ym va bé rong 300
mm. Mang sau khi hinh thanh duoc lam ngudi
bang khi théi va cudn lai.

Masterbach + Phu gia

v

+ Han mép va cét tui: Mang duoc dua vao may
cat - han tao tui véi chiéu dai tiéu chuin 180%mm.
Dao han van hanh & 100 - 110°C, toc d6 phong
5.000 - 7.000 vong/phut. Mép tai duoc han nhiét
nham dam bao duong cat phang, chic, khong rach
hoac chay.

+ Tao 16 thong khi: Tui sau khi tao hinh duoc
duc 16 thong khi bang laser Aiko véi khoang cach
16 5%mm, muc nang luong 15 - 20%.

+ Kiém tra chat luong va dong goi: Tui thanh
pham duoc kiém tra va phai dat cac yéu cau chat
lwong nhu trong bang 2 truedc khi dong goi va luu
kho.

Thiét bi phoi trgn siéu toc
- Toe d§ 300 rpm

Phéi trén nguvén ligu [*
v

‘ Phéu nap liéu ‘
v

‘ D théi
v

| Kéo, ép bong l
v

‘ Thu cudn l
v

| Buc 16

-

| Chia cudn |

¥

| Ghép — Cat tii

].7

- Nhiét do: 75°C
- Toe d6 nap li¢u: 100 -150 kg/h

Miy thoi mang
- Nhiét d6 155-170°C
- Van tée kéo: 650 spm
= Van toc thu: 630-710 rpm
- Do mo gié: 15%
- B4 rong cudn mang: 40cm

_ May duc 16
Toce do duc: 80 meter/phut

May ghép tai
- Nhiét d¢: 100-110°C
- Téc d6 phong: 5000-7000
- S6 lén dap: 1

Hinh 4. So @6 quy trinh sin xudt tdi bao qua na

Bang 2. Yéu ciu chat luong san phdm tdi bao qua na

STT Chi tieu Don vi tinh Két qua
1 Trang thai - Tui nhua dang mang théi
2 Mau sic - Mau trang, cho anh sang truyén qua
3 Do day pm 25
4 Kich thuéc cm 20x 25
5 Do bén nhiet °C 408 £ 5
6 bo bén kéo dut MPa 90 + 2
7 Do gian dai % 405+ 4
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8 Mat do duc 16 mm 5x5
9 Kich thudc 16 pm 12+ 2
10 bo truyén sang % 80+ 0,7
11 DPo bén thoi tiét ngay 210+ 10
12 Ham luong Cd ppm KPH
13 Ham luong Hg ppm KPH
14 Ham luong Pb ppm 0,19

3.2. Panh gi4 hiéu qua tai bao qua déi voi qua
na

3.2.1 Xac dinh thoi diém bao qua na

Trong qua trinh phat trién ctia qua, hién tuong
rung sinh ly thuong xdy ra khi qua con non,
khoang 20 - 30 ngay sau khi dau qua [23]. Do do,
nghién cttu nay lua chon ba thoi diém tién hanh
bao qua, gom: Sau khi dau qua 30 ngay (ky hiéu
T30), 40 ngay (T40) va 50 ngay (T50).

30

26,5¢

25
20 . 17,7°
15 1
10
5
0
T30 T40 T50

Cong thirc thi nghiém

Ty 1¢ nhiém sau bénh (%)

Hinh 5. Ty lé nhiém sau, bénh ctia qua na & cac
thoi diém bao tui
Ghi chu: Ciac gid tri co chir cai khiac nhau
trong cung don vi tinh Ia khac nhau co y nghia voi
p<0,05)

Két qua thi nghiém duoc trinh bay tai hinh 5
cho thay, su khac biét ro rét vé ty lé nhiém sau,
bénh ctia qua na tuong tmg v6i 3 thoi diém bao tai
khac nhau. Cu thé, ty 1é nhiém sau, bénh & cong
thie T30 la thap nhat, chi 15,1%, trong khi T40 1a
17,7% va 'T50 cao nhat, dat 26,5%. Su gia tang ty l¢

sau, bénh theo thoi gian cho thdy ring viéc bao
qua cang muon thi mic do tén thuong do sau,
bénh cang cao. Nguyén nhan co thé xuat phat tu
dic diém sinh ly cia qua na, von c6 vO mém va
nhiéu khe nut, 1a moi truong thuan loi cho con
triung va nam bénh xam nhap. Viéc bao qua som
¢o6 tac dung nhu mot 16p mang vat ly, giup cach ly
qua khoéi méi truong ngoai, ngan chan sy xam
nhap cta cac doi tuong gay hai nhu rudi vang, sau
duc qua, hodc bao tir nam.

Két qua nay phu hop voi nghién cttu ctia Ali va
cs (2021), theo @6, bién phap bao qua tir giai doan
som c6 thé giap giam dén 50 - 70% ty 1¢ ton thuong
do sau, bénh trén cac loai qua nhiét déi [24]. Vi
vay, thoi diém thich hop dé bao tui qua na 1a sau
dau qua 30 ngay.

3.2.2. Pdnh gid anh huong cua tii bao qua dén
dic diém hinh théi, ty I¢ rung qua va chat luong
qud na

+ Anh hudng cia tii bao qui dén dic diém
hinh thai cua qua

Két qua xac dinh mot so chi tiéu hinh thai cta
qua na duoc thé hién trong bang 3. Theo do, qua &
cong thic BDC (khong boc) c6 chiéu cao trung
binh 6,41 cm, dudng kinh 6,01 cm va khoi luong
trung binh 207,2 g. Trong khi d6, qua na boc bang
tai Pai Loan (tai PL) c6 chiéu cao trung binh 6,82
cm, duong kinh 6,47 cm va khoi luong trung binh
238,1 g. Tuong tu, qua boc bang tai DT c6 chiéu
cao 6,74 cm, duong kinh 6,28 cm va khoi luong
2244 g. Nhu vay, viec boc qua da gép phan cai
thién ro rét cac chi tiéu vé hinh thai ctia qua na so
voi doi ching khong boc.
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Két qua nay tuong dong voi nghién ctu cta
Mondal va cs (2021) trén qua na (Annona
reticulata), theo d6, viéc boc qua bing tai vai
khong dét giap tang chu vi qua tir 26,6 £ 0,6 cm
(khong boc) 1én 30,1 + 0,5 cm (c6 boc), dong thoi

khoi luong qua duoc cai thien dang ké so voi doi
chtng [25]. Diéu nay khang dinh hiéu qua tich cuc
cua bién phap bao qua trong viéc nang cao dac
tinh hinh thai va tiém nang thuong phim cta qua
na.

Béang 3. Mot s chi tieu vé hinh thai ctia qua na

Cong thiic Chitieu Chiéu cao qua (cm) | Puong kinh qua (cm) | Khoiluong qua (g)
bC 6,41° 6,01° 207,2*
Tui DL 6,32 6,47° 238,17
Tui DT 6,74 6,28° 2244

Ghi chu: Trong cung mot cot cdc gid tri ¢é chir cdi khdc nhau thé hién swr khdc nhau co y nghia

thong ké voi p < 0,05.

+ Anh huéng cia tii bao qué dén ty Ié rung
qua

Két qua thi nghiém & hinh 6 cho thay, ty le
rung qua ¢ cong thiee DC dat 26,1%. Viéc st dung
tui bao qua da giup giam ty 1é rung xuéng gan mot
ntra (khoang 46% so voi doi chimg). Hiéu qua nay
c6 thé duoc giai thich béi vai tro bao vé co hoc cta
tai bao, giup han ché tac dong bat loi tr moi
truong bén ngoai nhu mua, gio, cén trung hay va
cham co hoc, déng thoi han ché sy mat nudc, 6n
dinh vi khi hau xung quanh qua, tir d6 lam giam
hién tuong rung qua.

30

76,17

25
< 20
‘= 14,27° 14,310
[=2}
o 15
g 10
Al
&S

0

pC Tai BT Tai DL

Cong thire thi nghiém
Hinh 6. Anh huéng ctia tti bao qué dén tj 1&
ryng qua
Ghi chu: Cac gid tri co chir cai khiac nhau
trong cung don vi tinh Ia khac nhau co y nghia voi
p<0,05)
Két qua nay phu hop v6i nghién ctu ctaa
Singh va cs (2024), khi st dung tui bao qua cho
qua vai vang (sau 15 ngay dau qua) giup giam ty lé
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rung qua xudng con 9,66%, thap hon dang ké so
v6i nhom khong duoc bao qua [26].

+ Anh huéng ciia tii bao qué dén mau sic vé
qua

Két qua thi nghiém & hinh 7 cho thay, 2 cong
thirc c6 boc qua (tui DT va tui PL) déu cho vo qua co
do sang cao hon ro rét so voi doi chimg khong boc
(BC). biéu nay chimg t6 viéc boc qua giup cai thién
chat luong cam quan cia qua na, gitp bé mat qua
sang va dong déu hon.

70

= 67,5
; 68 66,20
=66
)
T 64
c a
S & 61,0
=]
g 60
8 58

56

BC Thi DT Thi L

Cong thirc thi nghiém

Hinh 7. Anh hudng ciia ti bao qué
dén mau sic vé qua
(Céc gid tri co chir cdi khdc nhau trong cung
don vi tinh I4 khac nhau co y nghia voi p < 0,05)
Hiéu qua nay co thé ly giai do tai bao qué han
ché tiép xuc truc ti€p clia qua voi anh sang mat
troi, mua, bui ban va cac tac dong co hoc, nho do
giam hién twong nam vo hoac xin mau. Két qua
nay phu hop véi nghién ctu cia Zhang va cs
(2021), theo @6, ky thuat bao qua khong chi bao vé
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qua khéi sau, bénh va tén thuong co hoc, ma con
cai thién mau sic vo, giup qua dong déu va hap
dan hon so voi nhém khong bao [27].

+ Anh hudng ctia tii bao qui dén chat luong
qua

Két qua thi nghiém & bang 4 cho thay, viec
bao tui khong lam thay doi chat luong ctia qua, su
chénh léch & cac cong thic la khong co y nghia
thong ké. Ham luong dudng tong so6 dao dong tir
18,15 - 18,62%, ham lugng vitamin C dao dong tir
65,41 - 65,58 (mg/100 g), ham luong axit tong so6
dao dong twx 0,17 - 0,18%.

Béang 4. Mot so chi tiéu chat hugng na sau bao qua

Cong | Duong téng | Vitamin C | Axit téng
thic so (%) (mg/100 g) s6 (%)
bC 18,30* 65,41° 0,18
Tui DL 18,15% 65,46° 0,17
Tui DT 18,62? 65,58 0,172

Ghi chu: Trong cung mot cot cac gid tri co chir
cdi khdc nhau thé hién sw khidc nhau co y nghia
thong ké voi p<0,05.

Két qua nay phu hop voi nghién ctu téng
quan trén mot s6 loai qua nhu: T4o, nho, cam cua
Malini va cs (2025), theo do, bién phap bao qua
thuong khong lam gidm cac chi tiéu chat lwong noi
tai, dong thoi cai thién hinh thic bén ngoai va do
déng déu qua [28].

Nhu vay, bao qua sau 30 ngay dau qua khong
lam suy gidm cac dic tinh chat luong chinh cia qua
na, dong thoi gép phan gidm ty 1é nhiém sau, bénh
so voi doi chimg khong bao.

4. KET LUAN

Quy trinh cong nghé san xuat tai bao qua
chuyén dung cho ciy na da duoc xay dung, st
dung vat liéu chinh 1a mang théi LDPE két hop voi
cac phu gia chic nang nhu chat 6n dinh quang
(HALS), chat chong oxy hoa (Irganox), phu gia
chong dong suong (Atmer 103), silica, Palmowax.

Két qua thit nghiém bao qua trén giong na dai
tai huyén Chi Lang, tinh Lang Son cho thay, bao
qua sau 30 ngay dau qua giup giam dang ké ty le
rung qua tir 26,1% xuong 14,27% va ty 1é nhiém sau

bénh tir 40,02% xudng 14,94% so voi doi chung
khong bao, dong thoi cai thién hinh thai qua
(chiéu cao, duong kinh, khéi luong qud) va tang
do sang, tinh thAm my cta vé qua. Cac chi tiéu hoa
sinh (ham luong duong tong, vitamin C, axit téng
s0) khong c6 su khac biét so vdi doi chimg khong
bao qua.

Két qua nay cho thay, tui bao qua 1a bién phap
don gian, hiéu qua va than thién voi méi truong, co
kha nang nang cao gia tri thuong phdm va dap ung
yéu cau san xuat na an toan, bén virng.
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STUDY OF THE PRODUCTION TECHNOLOGY AND EVALUATION OF FRUIT BAG EFFECTIVENESS
FOR SUGAR APPLE (Annona squamosal..) IN CHI LANG DISTRICT, LANG SON PROVINCE

La Manh Tuan', Pham Cao Thang’, Pham Minh Tuan'
! Vietnam Institute of Agicultural Engineering and Post Harvest Technology
Abstract

The objective of this study was to develop a technological process for producing specialized fruit
bags for sugar apple (Annona squamosa L.), using LDPE film blended with functional additives
(HALS, Irganox, Atmer 103, silica, Palmowax, and a masterbatch carrier). The bagging
experiment was conducted on a sugar apple variety in Chi Lang district (Lang Son province) with
three treatments: Unbagged (control), bagged with Taiwanese bags and bagged with
experimental bags developed in this study. Each treatment was replicated three times with 15
trees per replicate. Results indicated that bagging at 30 days after fruit set, reducing fruit drop
rate from 26.10% to 14.27% and pest/disease infestation rate from 40.02% to 14.94%. Bagged fruits
exhibited larger size and weight, brighter skin color, while their nutritional composition did not
differ significantly from the control. These findings confirm that fruit bagging is an effective
solution for protecting sugar apple and enhancing their market value under safe and sustainable
cultivation conditions.

Keywords: Fruit bags, sugar apple (Annona squamosal..), LDPE film, bagging time.
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1Phan vién Co dién nong nghiép va Cong nghé sau thu hoach

TOM TAT

* Email: hungle.siaep @gmail.com

Két qua nghién ctru trinh bay téng quan vé cong nghé va thiét bi sau thu hoach nham kéo dai thoi
gian bdo quan, nang cao chat luong va gia tri qua tuoi, dac biét 1a xoai, thanh long, chanh day va
budi duoc xem 1a cac loai qua cht luc trong xuat khiu ctia Viet Nam. Cac thiét bi va cong nghé
cho cac cong doan so ché, xit Iy va bdo quan cac loai qua nhu: Xac dinh chi s6 thu hoach, phan
loai, rira, Xt Iy nuwéc nong, phit mang, déng goi va bao quan lanh da duoc nghién cttu va tng dung
nhim han ché hu hdng, gidm tén that sau thu hoach. Két qua nghién ctru minh hoa cho cac hé
thong thiét bi va cong nghé sau thu hoach d6i voi 4 loai qua trén, da gop phan cai tién cac quy
trinh cong nghé xtt ly sau thu hoach dé dap tmg tiéu chuidn xuat khiu va phat trién bén vimg

chubi cung tng trai cay Viet Nam.

Tt khoa: Xodi, thanh long, chanh déy, budi, chi sé thu hoach, xir Iy nudc nong, phi mang.

1. DAT VAN BE

Trong boi canh nhu cau tiéu thu trai cay tuoi
ngay cang gia ting va chudi cung Uing ngay cang
mo rong, viéec kéo dai thoi gian bao quan sau thu
hoach dang tré thanh mot thach thic 16n doi voi
nganh nong nghiép va cong nghiép thuc phdm. Dé
dap ung yéu cau nay, nhiéu cong nghé tién tién da
va dang duoc nghién ctu, phat trién va tng dung
rong rai nham duy tri chat luong, gia tri dinh
duong cing nhu kéo dai thoi gian bao quan cua
trai cay. Viéc két hop thiét bi va cong nghé sau thu
hoach cho trai cay déng vai tro then chét trong
viéc nang cao chat luong san phdm, kéo dai thoi
gian bao quan va giam thiéu tén that. Cac thiét bi
nhu: May rita, may phan loai tw dong, hé thong xt
ly nhiét (nuéc nong hoac hoi nuéc), may phun
mang phu va thiét bi bao quan lanh duoc tich hop
déng bo nham dam bao quy trinh xt ly hiéu qua va
tiét kiém nhan luc. Ngoai ra viec ap dung cong
nghé kiém soat khi quyén (CA), diéu chinh khi
quyén bang bao bi MAP va tng dung cac chat tc
ché ethylene nhu 1-MCP giip diéu chinh qua trinh
ho hap va lam cham su lao hoéa cta trai cay. Viéc

tich hop cac cong nghé trén mot cach linh hoat,
phu hop véi timg loai qua cu thé sé gop phan toi
wu hoa hiéu qua bao quan, giam chi phi, giam
thiéu that thoat va nang cao gia tri san pham va cai
thién su bén vig trong chudi cung tng trai cay
hién dai.

Viet Nam hién 12 mot trong nhimg qudc gia
san xuat va xuat khdu trai cay hang dau thé gioi,
voi dien tich va san luong 16n ctia nhiéu loai qua
cht luc nhu: Xoai, thanh long, chanh day va budi.
Xoai dugc trong trén hon 115.000 ha, cha yéu &
dong bang song Ctru Long (BPBSCL) dic biét tap
trung tai cac tinh nhu: Pong Thap, Tién Giang, An
Giang (nay 1a tinh Pong Thap va An Giang),
nhitng ving nguyén liéu chu luc cung cap xoai Cat
Chu xuit khiu, cho san luwong gan 969.000
tan/nam; Viét Nam ding thir 13 thé gioi vé xuat
kh4u xoai, v6i hon 40 quéc gia nhap khéu, gia tri
xuat khau nam 2021 dat tren 180 trieu USD, tap
trung cha yéu vao thi truong Trung Quéc (84%)
cung cac thi truong Nga, My, Han Quoc, EU, Uc
va Nhat Ban [1, 2]. Thanh long cé dién tich
khoang 55.000 ha, tip trung tai cac tinh: Binh
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Thuén, Long An va Tién Giang (nay 1a tinh: Lam
bong, Tay Ninh, Dong Thap) voi san luong tir 1,2
- 1,4 triéu tAn m6i nam; thi truong xuat khau lon
nhat 1a Trung Quoc, chiém 68% gia tri xuat khau,
tuy nhién xuat khau thanh long da giam tir 1,3 ty
USD nam 2018 xuong con khoang 574 triéu USD
nam 2023 [3]. Chanh day voi dién tich ca nudc
nam 2025 Kkhoang 10.400 ha, san luong dat
khoang 163.400 tan, tap trung ¢ ving Tay Nguyén
va mién Trung, trong d6 80% san luong duoc xuat
khiu sang chau Au, Trung Quéc va My; gia tri
xuat khau nam 2023 vuot 222 trieu USD [4]. Hién
nay, tong dién tich tréong budi trén ca nudc dat
trén 100.000 ha, cho san lugng udc tinh khoang
900.000 tan/nam. Trong do6, khu vuc dong bang
song Ctu Long (PBSCL) chiém khoang 32.000
ha, twong ung san luong khoang 370.000 tan,
duoc xac dinh 1a mét trong nhimg ving san xuat
budi trong diém ctia ca nudc. Cac giong budi diac
san cé gia tri kinh té€ cao va tiém nang xuat khau
lén bao gom: Budi Da xanh, budi Nam Roi va
budi Tan Triéu [5]. Mic du cé tiém nang xuat
khau 16n, nganh trai cay Viet Nam dang doi mat

voi nhiéu thach thic vé canh tranh quéc té, tieu
chuén chat luong va bién déi khi hau. Do do, viec
nang cao chat luong san phdm, da dang hoa thi
truong va ung dung cong nghé tién tién trong san
xuat va bao quan la yéu to then chot dé duy tri va
phat trién nganh nong nghiép [6].

Két qua nghién cttu nay tap trung vao cac
nghién ctru vé cong ngheé va thiét bi so ché, xit ly
va bao quan 4 loai qua, thanh long (vo d6é ruot
trang) trong & tinh Long An (nay la tinh Tay
Ninh), xoai (giong Cat Chu) & tinh Dong Thap,
budi (giong budi da xanh) & tinh Bén Tre (nay la
tinh Vinh Long) va chanh day (giéng v6 mau tim)
o tinh Gia Lai da duoc Phan vién Co dién nong
nghiép va Cong nghé sau thu hoach thuc hién
trong thoi gian gan day nham gop phan phat trién
nghién ctu khoa hoc va tng dung vao trong san
xuat cho doanh nghiép dap tmg dugc cac yéu cau
ngay cang cao cua cac thi truong quoc té vé chat
luong va tinh phat trién bén vitng. Quy trinh téng
hop tng dung cac cong nghé trong bao quan trai
cay sau thu hoach duoc thé hién ¢ hinh 1.

Xac dinh chi s6 thu hoach ‘

!

Phan loai

v

Rua —Lam rao

v

Xt Iy mrede nong

P

Phi méang —

bé rao

v

DBong bao bi, thing

!

Bao quan (lanh)

Hinh 1. So @6 quy trinh so ché, xt ly va bdo quan trai cay [7]

2. CHi S0 THU HOACH QUA

Chi s6 thu hoach qua 1a cac tiéu chi hoac chi
s6 sinh ly, hoa hoc, hodc hinh thai dugc st dung
dé xac dinh thoi diém thu hoach t6i uu cta trai cay

nham dam bao chat luong va kéo dai thoi gian bao
quan. Nhitng chi s6 nay thuong lién quan dén do
chin sinh ly va do chin thuong phdm cua trai cay.
Qua co6 thé chia lam 2 nhém chinh duwa vao hoat
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dong ho hap va san sinh ethylene trong qua trinh
chin. Doi voi trai cay co dinh ho hap (Climacteric
fruits), sau khi dat d¢ chin sinh ly, ho hap tang dot
bién (goi la dinh ho héap), kem theo sy san sinh
manh ethylene tiép tuc chin sau khi thu hoach. C6
thé thu hoach trudc khi chin hoan toan, mién 1a
dat do chin sinh ly. Qua khong c6 dinh ho hap
(Non-climacteric fruits), khong ti€p tuc chin sau
khi thu hoach [7].

Xoai thuoc nhom qua c6 dinh ho hép, qua chin
nhanh sau khi thu hoach nén gay kho khan trong
bado quan va tiéu thu. Chi s6 thu hoach qua xoai
dua vao kinh nghiém ctia nguoi nong dan doi voi
cac chi tiéu mau sic thit qua, ngay nd hoa, kich co,
hinh dang qua, mau phan trén qua, mau siac vo va
thit qua, d¢ Brix, do axit, @0 cting thit qua. Doi voi
xoai Cat Chu thu hai & d¢ Brix tir 10,5 - 11,5°Bx,
khong vét nam, bénh, con trung, sach, hinh dang
dep, vo xanh sang déu 95% va lang, khong ton
thuong co gidi, vét tham, d6éi mau vang, chay nang,
phun héa chat. Chon qué chim khi tha trong nudc
dua theo khoi luong riéng ctia qua xoai. Xoai Cat
Chu khi chin gia c¢6 hinh ma bau, vai trai nho cao
trén gan cudéng, mau vo chuyén tir xanh dam sang
xanh nhat, 75% mat cat doc thit qua mau vang, mua
thay d6i tir chat 16ng nhét tring duc sang trong
suot. Hién nay, da s6 nha vuon da bao qua nén
viéc quan sat mau sic, hinh dang qua kho thuc
hién, do do6 chi s6 thu hoach duwoc 4p dung phd
bién 12 dém s6 ngay sau khi ra hoa, xoai Cat Chu
duoc thu hoach khoang 105 - 120 ngay sau né hoa
[8].

boi voi qua thanh long, do han ché co sd vat
chat, von va trinh d¢ ky thuat, nén thuong lai chi
thué cong lao dong thu hai thanh long, tap két va
phan loai so qua dua vao hinh dang kich thudc bén
ngoai: Loai 1 1a nhitng qua trén 300 g khong bi xu
xi, khong bi siu; loai 2 la nhitng qua dudi 300 g,
ban lai cho nhitng vira phan phdi tiéu thu trong
nuoc. Vé mau sic, vo qua bat dau chuyén do tir
ngay thit 25 va dat mau do6 hoan toan vao ngay thu
30 sau khi hoa né. Thong thuwong d6 chin thu
hoach thanh long ruot trang 1a ¢ thoi diém 30 - 34
ngay sau hoa nd. Do chin thu hoach thanh long
rudt do & thoi diém 29 - 32 ngay sau hoa no. Do
chin thu hoach thanh long tim héng ¢ thoi diém 30

- 33 ngay sau hoa no [9]. Do ngot (d0 Brix) c6 thé
dat toi da 14,1% vao khoang ngay thit 40. Thanh
long dat do chin thu hoach khi v dé boc, thit qua
c6 mau trang hodc doé tuy giong, vi ngot thanh,
khong chua va mui thom dic trung; do axit thap
g6p phan lam tang vi ngot va kéo dai kha ning bao
quan. Doi voi thi truong xuat khau, qua can dat
yéu cau vé khoi luong, mau sac dong déu, khong
tray xudc, tai 14 con xanh tuoi, khong cé ddu hieu
sau, bénh va khong chta ton du thudc bao vé thuc
vat vuot mitc cho phép. Trong khi do, qua thanh
long tiéu thu noi dia thuong duoc thu hoach mudn
hon dé qua phat trién to hon va c6 do ngot cao
hon, phu hop voéi thi hiéu nguoi tiéu dung trong
nuoc.

Chanh day 1a qua c6 dinh ho hip nén co6 thé
chin tiép sau thu hoach. Mau sac v qua la chi tieu
cht yéu duoc st dung dé xac dinh do chin thu
hoach ctia chanh day. Ngoai ra, chi tiéu kich co,
hinh dang qua va s6 ngay sau khi nd hoa ciing
duoc st dung dé xac dinh do chin thu hoach qua.
Thong thuong, chanh day tim dugc thu hoach sau
khoang 3 thang (twong duong 90 ngay) ké tir khi
ra hoa hoac sau 2 thang (twong duong 61 - 70
ngay) tit ngay dau qua. Chanh day tim dugc thu
hoach khi qua chuyén mau trén 50% [10], khi chin,
vo qua chuyén sang mau tim dam hodc d6 tuoi tuy
theo giong, qua c6 do mém nhe khi bop va toa ra
mui thom dac trung. Khéi luong trung binh méi
qua dao dong tir 50 - 100 g. Vé chat luong, chanh
day tim dat chat luong tot nhat khi do Brix khoang
17 - 18%, trong khi do axit thap khoang 4,1% giup
qua c6 mui thom, vi chua nhe va kha nang bao
quan tot hon [11, 12]. D6i v6i thi truong xuat khiu,
qua can c6 mau sic dong déu, khong tray xuoc,
khong sau, bénh va khong chta ton du thudc bao
vé thuc vat vuot mic cho phép. Trong khi do, san
pham tiéu thu néi dia cé thé duoc thu hoach muén
hon dé tang kich thuoc va do ngot, phu hop voi thi
hi€u nguoi tiéu dung trong nudc.

Chi s6 thu hoach budi thuong duoc xac dinh
dua trén nhiéu yéu t6 khac nhau, trong do phan
lén néng ho dya vao kinh nghiém quan sat kich co
va hinh dang qua, con lai x4ac dinh thoi diém thu
hoach dua trén s6 ngay ké tir khi ra hoa, thuong la
khoang 220 - 230 ngay (twong duong 7 - 8 thang).
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Khoi luong trung binh cta qua dao dong tir 1,2 -
2,5 kg/qua, voi vo chuyén tir mau xanh sang xanh
nga vang khi chin [13]. Qua dat do chin khi vo
moéng, dé béc, mui c6 mau héng, vi ngot thanh,
khoéng chua va c6 mui thom dac trung; khi dung
tay an nhe vao day qua sé cam nhan duoc do lan
nhat dinh. Vé tiéu chudn chat luong, do Brix toi
thiéu dat tréen 10% dé dap tmg yéu cau xuat khiu
sang EU va thi truong quoc té, trong khi thi truong
ndi dia chap nhan muc tir 8,5% tré lén. o day vo
thuong duéi 2 cm. Vé thanh phan dinh dudng,
budi & thoi diém 7,5 thang tudi c6 ham luong
vitamin C cao nhat, dat 594 mg/100 g, dong thoi
c6 do axit thap nhat 1a 0,59%; so voi budi 7 thang
tudi, ham lwong vitamin C la 588 mg/100 g va do
axit 1a 0,81% [13].

3. SO CHE TRAI CAY

Quy trinh so ché va bdo quan trai cay sau thu
hoach thuong tuan theo cac budc chinh: Phan loai,
rira sach va vé sinh qua roi lam kho bé mat sau do
xt ly nwéc nong hoac nhing vao dung dich bao
quan hodc pht 16p mang thich hop nham han ché
mat nuoc, diéu hoa qua trinh ho hap va tc ché san
sinh ethylen, truéc khi dua vao bao quan lanh [14].

3.1. Phan loai

Phan loai va phan c¢& qua la mot cong doan
hau thu hoach quan trong trong chudi gia tri nong
san. Muc tiéu chinh 1a ddm bao su dong déu vé
kich thudc, chat luong va hinh thic ctia quéa dé dap
ung yéu cau thi truong (tieu dung trong nudc, xuat
kh4u, ché bién...). Qua trinh phan loai qua c6 thé
duoc tién hanh ngay sau khi thu hoach hodc tich
hop trong hé thong 1am sach va vé sinh qua. Trong
thoi ky chinh vy, tiéu chi phan loai cha yéu dua
trén mau sic clia qua, trong khi & giai doan dau va
cudi vy, viec phan loai thuong wu tién dua vao cac
thong s6 vat ly nhu khéi luong va kich thuoc.

Xoai dugc phan loai theo hinh dang, kich co va
khoi luong theo 10 TCN 778:2006 [15]. Tiéu chuin
phan loai xoai Cat Chu: Loai 1: > 250 g, da dep, trai
suodn; loai 2: 200 - 250 g, da dep; loai 3: < 200 g,
hodc da x4u, bi can dap.

Trong khi do, phan loai thanh long bang thu
cong chu yéu dua vao cam quan dé danh gia cac
dac diém ngoai quan nhur mau sic vé qua (xanh,

d6 hong hoac vang), do dong déu va tuoi xanh cua
tai qua, cting nhu phat hién cac tén thuong co hoc
hodc dau hiéu sau, bénh. Tai mot s6 co sé co diéu
kien trang thiét bi hién dai, phuong phap phan loai
ban tu dong hoac tu dong duoc ap dung véi su ho
tro cia bang chuyén, cam bién khoi luong va doi
khi tich hop hé thong camera xtt ly hinh anh nham
phan loai theo kich thuoc, khoi luong (thuong tir
300 g trd lén do6i voi tieu chudn xuat khau) va mau
sic qua dé chon loc lai nhitng qua dua tiéu chuén
nhu: Qua tuoi, chin do déu, tai trai xanh ctng,
khong c6 dau hiéu cta ndm bénh hay con triung.
Sau do6 thanh long duoc phan loai theo khoi luong
tuy thuodc vao ting thi truong muc tiéu. Khoi luong
qua thanh long cho thi truong tiém nang nhu sau
[10]: Thi truong Nhat Ban: 350 - 500 g/qua; thi
truong Han Quéc: 500 - 600 g/qua; thi truong Uc,
New Zealand: 350 - 500 g/qua; thi truong Dai
Loan: > 500 g/qua.

Trong khi do, phuong phap kiém tra chat
luong va phan loai chanh day dang ap dung cha
yéu hién nay 1a dua vao mitc do ndm bénh, mau
sac, khoi luong qua, hinh dang va kich co, do chin,
do nhan va tén thuong co hoc. Co sé thu mua sé
dua vao cac chi tiéu trén dé phan loai ra chanh day
tiéu thu noi dia, chanh day cho Cong ty ché bién,
chanh day xuit khiu Trung Quéc va chau Au.
Chanh day xuat khdu chau Au ngoai cac tiéu chi
chat luong trén con phai dam bao du luong thuoc
bao ve thuc vat trong giti han cho phép va cht yéu
stt dung cac thuoc va ché phdm sinh hoc.

Dboi voi qua budi, quy trinh phan loai nhim
loai bé cac qua co6 hinh dang bat thuong, mau sic
khong dat chudn, bi tén thuong co hoc, nhiém
bénh hodc c6 cac khuyét tat ngoai quan khac.
béng thoi, lva chon nhitng qua dat yéu cau vé
hinh thai, kich thudc va do chin dong déu 1a can
thiét nham dap ung cac tiéu chuin ky thuat trong
chudi cung tng. Cac tiéu chi phan loai cu thé bao
gom: Vo qua c6 mau xanh dong nhat, hinh dang
tron déu, khong bi dap nat, hu hong hay tham den;
bé mat vo mong, min, d6 cang tot va cac tui tinh
dau phan b6 déu trén bé mat. Khoi luong qua can
dat trong khoang tur 1 - 2 kg, tuy theo yéu cau va
quy cach ky thuat cua timg thi truong tiéu thu
[13].
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3.2. Xt Iy mi1 (nhya qua)

Xt Iy ma qua 1a cong doan can thiét doi voi
cac loai qua c6 nhua hodc ma nhu xoai, mang cau,
mit, chudi... nham loai bd cac hop chat gay ban vo,
anh huong dén cam quan, lam tham vo hoac tang
nguy co nhiém vi sinh vat. Xit Iy mu c6 thé duoc
thuc hién tai veon ngay sau khi thu hoach hoac tai
co s& dong goi. Can thao tac dung dé khong gay
chay mu trén vo qua. Qua xo0ai can phai duoc xit ly
mu bang viéc giit cho phan cuéng huéng xuong
duoi, bé nguoc cudng, up qua dé nhua cay chay ra
khéi qua trong khoang 20 - 30 giay, sau d6 cho qua
vao dung dich nudc voi nong do 0,5% hoac dung
dich rtta ma xoai chuyén dung dé trung hoa do
axit trong 2 phut trudc khi cho vao sot dé lam kho.
Hodc sau khi bé cudng qua c6 thé dugc dat huéng
cudéng xudng gia rao mu trong khoang 20 phut dé
mu chay ra khéi qua [8, 16 - 19]. Cac loai qua
thanh long, chanh day va budi khong can xtt ly
mu.

3.3. Rira va vé sinh qua

Viéc rtta va vé sinh qua sau thu hoach la mot
budc cuc ky quan trong dé loai bd bui ban, vi sinh
vat gay bénh, du luong thudéc bao ve thuc vat, cac
tap chat khac. Quy trinh nay giup dam bao an toan

I Phiu ciip

I

thuc pham, kéo dai thoi gian bao quan va nang cao
gi4 tri thuong pham ctia san pham. Sau thu hoach,
qua rat dé bi lay nhiém boéi cac tac nhan sinh hoc,
hoéa hoc va vat ly. Nhimg tac nhan nay c6 thé lam
giam chat luong, gay thoi hong, giam gia tri
thuong phdm va tham chi gay mat vé sinh an toan
thuc phdm néu khong duoc kiém soat tot.

Xoai sau xtt ly mu duoc rita sach tap chat hoac
mu coOn bam trén vd, co thé rira thtt cong hoac
dung may rtra xoai. Quy trinh nay gép phan bao
dam vé sinh an toan thuc phdm, han ché nguy co
lay nhiém chéo trong céac cong doan tiép theo nhu
xtt ly hoa chat, bao go6i va bao quan. Qua trinh rtra
xoai thuong st dung bé ngam hodc bé suc khi
hoac voi phun (Hinh 2) c6 b6 sung dung dich khit
trung, phé bién nhat 1a chlorine & nong do 100 -
150 ppm, trong thoi gian tir 1 - 2 phut. Sau khi rira,
xo0ai can duoc trang lai bang nuoc sach dé loai bo
du luong hoa chat, sau do dé rao hoac lam kho
bang quat gi6 trudc khi chuyén sang cong doan xtr
ly tiép theo. Viéc kiém soat dung thoi gian va ndng
do chat rta gitup bao vé 1op vo xoai, han ché hu
hong co hoc, dong thoi dap tng cac tieu chudn
xuat khdu vé ve sinh va an toan thuc pham [8, 17 -
19].

13. Thanh ching
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Hinh 2. He thong thiét bi rita qua xoai [20]

Cong doan rtta qua thanh long gép phan nang
cao vé sinh an toan thuc ph4m, han ché nguy co
nhiém chéo trong cac khau tiép theo va kéo dai
thoi gian bao quan. Thong thuong, rita duoc tién

hanh theo 2 giai doan: Vé sinh so bo bang nuédc
sach v6i voi 4p luc hoac khan mém dé loai bo tap
chat co hoc; rita chuyén sau bang hé thong bé
suc khi c6 b6 sung dung dich khit triung, phd bién
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nhat 1a chlorine voi néng do khoang 100 - 200
ppm. Thoi gian ngdm khong vuot qua 2 phut dé
tranh anh hudng dén chat luong vo. Sau do, qua
duoc trang lai bing nudc sach va dua qua hé
thong lam rdo hoac say kho bé mat. Viéc stt dung
chlorine & néng do phu hop giap kiém soat tot vi
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sinh vat hiéu khi, nAm men va nim moc, dong
thoi dam bao an toan cho nguoi tiéu dung va dap
tmg tiéu chudn vé sinh trong xuat kh4u. Thiét bi
rita qua thanh long duoc thiét k€, ché tao va tng
dung tai cac co s& dong goéi @ DPBSCL (Hinh 3)
[17].
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Hinh 3. He thong thiét bj rita qua thanh long [17]

Trong khi do, viéc rita qua chanh day co thé
duoc thuc hién tha cong bang nudc sach két hop
ban chai mém hoac st dung hé thong thiét bi rtra
co6 trang bi voi phun ap luc, bé suc khi va day
chuyén van chuyén. Trong mot s6 mo hinh ché
bién hién dai, nudc rira c6 thé duogc b sung chat
kht trung nhe (nhu chlorine, ozone hoac nudc
dién phan hoat héa) véi néng do an toan, nham
tang hiéu qua diet khudn ma van dam bao an toan
thuc ph4m. Sau khi rtra, chanh day can duoc dé
r4o nudc hoan toan trudc khi chuyén sang cac
cong doan ti€p theo nhu phan loai, bao goi hodc
bao quan lanh [11, 12].

boi voi qua budi, cong doan rita va vé sinh 1a
budc quan trong nham loai bd cac tap chat bam
dinh trén vo, bao gdm bui ban, du luong héa chat,
phan bon va mot phan vi sinh vat hoiac ndm bénh.
Quy trinh nay thuong duwoc thuc hién theo 2 budc.
Buoc dau la ve sinh so bo, st dung voi nudc hodc
khan wot dé lam sach bé mat qua. Budc tiép theo
1a rira bang thiét bi chuyén dung, thuong 1a bé rira
dang suc khi co stt dung dung dich tdy rita. Dung
dich duwoc khuyén nghi 1a chlorine & nong do 200
ppm, voi thoi gian xtr Iy khong qua 2 phut dé dam
bao an toan va khong anh huéng dén chat luong
qua. Sau khi rira, qua budi can duoc trang lai bing
nudc sach va lam kho hoan toan bé mat [13].

4. XU LY BAO QUAN TRAI CAY

Nhiéu phuong phap xtt ly sau thu hoach bang
tac nhan vat ly, héa hoc va khi co thé duoc ap

dung nham duy tri chat luong tuoi méi, gia tri dinh
duong cao va dap tng cac tiéu chuin an toan doi
v6i nong san tuoi. Cac phuwong phap xt ly sau thu
hoach nay thuong duoc két hop voi viec quan ly
nhiét do bao quan mot cach phu hop.

4.1. Xtz Iy nuéc néng

boi voi qua tuoi, xtt ly nhiét da duoc nghién
ctru nhe mot phuong phéap thay thé cho cac bién
phap xt Iy hoa hoc sau thu hoach. X ly nudc
nong (hot water treatment — HWT) 1a mot bién
phap sau thu hoach duoc 4p dung phd bién doi voi
qua xoai nham kiém soat sinh vat gay hai, mot
phan cac con trung gay hai nhu rudi duc qua
(Bactrocera spp.) va mot s6 nam bénh gay thoi vo
trong qua trinh bao quan va van chuyén. Phuong
phap nay déng thoi giup kéo dai thoi gian bao
quan, duy tri chat lugng cadm quan va dap tmg cac
tiéu chuén kiém dich thuc vat cta thi truong xuat
va nhap khiu. Quy trinh xtt ly thuong st dung
nudc nong & nhiét do 52°C trong khoang 5 phut
(Hinh 4) dé diét nAm bénh cho xoai Cat Chu [17 -
20]. Trong mot s6 truong hop, nudc néng co thé
duoc bo sung chat diéu chinh pH nhu: Axit citric,
CaCl, hodc chat diet nAm nhe nhu NaHCO, hoac
b6 sung mot s6 ché phdm nhu Syngenta Scholar &
néong do 0,2% da duoc st dung thir nghiém tai
Phan vién Co dién Nong nghiép va Cong nghé sau
thu hoach dé ting hiéu qua diét nam va tang hiéu
qua xtr ly [8]. Sau khi xir ly nhiét, qua xoai can
duoc 1am ngudi nhanh bang nuéc mat hodc dé rao
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trong moi truong thong thoang nham tranh lam hu  vi néu vuot qua nguong cho phép cé thé gay tén
hong mo qua. Viéc kiém soat chat ché thoi gian va  thuong té bao, lam mém qua va anh hudng dén
nhiét do trong qua trinh xtt ly 1a yéu t6 then chét, chat luong thuong pham [20].

. 2. Tm che vime xit Iy

1 1 1. Cum khung chinh 3.Cym con lin
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E: Hi— e
i o]
—
@) ——
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\.7.Motor giam tc 1HP 1:200
Hinh 4. Hé thdng xtt Iy nuéc néng cho qua xoai [20]
Trong khi d6, qua thanh long sau khi rita duge ~ aXit citric (pH = 3,5) trong thoi gian 12 phut [17].
dua vao thiét bi xt Iy héa ly dé diét nam. Thiét bi Thi€t bi xir Iy nuéc néng két hop v6i hoa chat,
héa 1y Ia thiét bi xir Iy nuwoc nong & 50°C c6 pha Nang suat 2,5 tan/gio duoc thé hieén & hinh 4 [17].
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Hinh 5. Hé thong xtt Iy nuéc néng cho qua thanh long [17]
Qué chanh day duoc dua vao hé théng xt Iy 2 sot/1an (20 kg/sot), thoi gian xtt ly 5 phut (Hinh
nudc nong ban tu dong duoc cai dat san ti€p nhan o) [11].
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Hinh 6. Hé thong xit Iy nuéc néng cho qua chanh day [11]
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Ché do xtr ly nuéc nong thich hop cho qua
chanh day tim la 48,5 + 0,5°C trong thoi gian 5
phut, c6 kha nang lam han ché muic d6 ndm bénh
va ty lé hu hong do ndm bénh, gidm hao hut khoi
luong qua, giam do nhan vo va duy tri chat luong
qua trong thoi gian bao quan 9 ngay ¢ diéu kieén
mat 20 - 25°C va 28 ngay & diéu kién lanh 5 + 1°C
[11].

4.2. Pht mang

Lop phtt mang la nhimg 16p mong duoc phu
lén bé mat cta rau qua twoi nham tang cuong 16p
sap biéu bi tv nhién hoac thay thé hang rao tu
nhién khi 16p biéu bi nay da bi loai bo. Viec ap
dung 16p phu dan duoc lén bé mat qua tuoi tao ra
mot hang rao can tré mot phan su di chuyén cua
hoi 4m, tir d6 gidm thiéu sy mat nuoc trong qua
trinh bao quan sau thu hoach; tao ra mét hang rao
khi, hinh thanh bau khi quyén bién déi xung
quanh san pham, giup lam cham qua trinh ho hap,
lao hoéa va oxy hoa enzyme, dong thoi duy tri mau
sac va két cau; giup gitr lai cac hop chat bay hoi tao
ra huong thom tu nhién va ngan mui la xam nhép;
duy tri d6 bén céu truc ctia qua tuoi va bao vé khoi
tén thuong co hoc; dong thoi dong vai tro 1a chat
mang cho cac hop chat chic nang hoic hoat tinh
nhu chat chong oxy hoa va chat khang khuidn
nhiam duy tri hoac cai thién chat luong va do an
toan cua san pham [21, 22].

Hién nay, cting c6 mot s6 nghién cttu vé chat
phtt mang cho xoai nhu chitosan, sap ong va mot
s6 nguyén lieu moi nhu: Sy két hop gitra natri
alginate va dich trich tao spirulina/nha dam/guar
gum. Hay céac chat pht mang cho thanh long nhu
chitosan, carrageenan, glycerol, nano bac [21, 23,
24]. Phan vién Co dién nong nghiép va Cong nghé
sau thu hoach ciing da nghién ctru chat phtt mang
cho chanh day giup han ché sy xam nhap cta vi
sinh vat gay hu hong, giam bay hoi nudc lam héo
vo qua, tir d6 duy tri chat luong va kéo dai thoi
gian bao quan. Qua chanh day duoc pht ché phdm
Citrosol EU chtta cac thanh phan nhuw
Polyethylene va shellac, tao 16p mang sinh hoc
giup bao vé qua va lam cham su thoat hoi nuéc,
bao mot 16p moéng bén ngoai bé mat qua dong déu.
Sau do, qua chanh day duoc dé thoang cho 16p ché

pham kho rdo bam dinh vao vo qua trudc khi dong
thung, két qua duy tri duoc chat luong qua trong
thoi gian bao quan 12 ngay & diéu kién mat 20 -
25°C va 35 ngay ¢ diéu kién lanh 5+1°C [11].

Mic du két qua nghién ctru kha tot voi cac chi
tieu ky thuat ctia mang rat kha quan dé bao quan
cho xoai, thanh long va chanh day [21, 23, 24, 25,
26]. Tuy nhién, viec ap dung vao trong san xuat
thuc té€ chua phé bién va hiéu qua chua cao. Riéng
chat phtt mang cho budi lai cho két qua rat kha
quan.

Xt ly pht mang trén qua budi st dung ché
phdm Siaep Citrus Wax, mot ché pham do Phan
vién Co dién Nong nghiép va Cong nghé Sau thu
hoach nghién cttu san xuat véi thanh phan cha yéu
la sap carnauba c6 nong do 20% la phuong phap
hiéu qua nham han ché qua trinh ho hap, tao do
bong va gitt mau xanh tuoi ctia vo, tir do kéo dai
thoi gian bao quan va giam thiéu ty l1é hu hong.
Luong dung dich pha dugc ap dung khoang 0,3 -
0,5 ml/qua hoac twong duong 0,5 g trén dién tich
25 cm2 Sau khi phua, qua duoc dé kho tu nhién
trong khoang 5 - 10 phut hodc st dung quat, thiét
bi théi kho, dong thoi can thuong xuyén tré déu
qua dé 16p phu khong tich tu qua nhiéu & mot mat,
dam bao su bao pht dong déu. Nghién ctru cho
thay, st dung carnauba 20% giup gidm hao hut
khoi luong qua hiéu qua nhat, chi khoang 4,8% sau
8 tuan bado quan, so voi 28,9% & mau doi ching
khong xt ly, déng thoi gitt 6n dinh mau sic qua
trong suot thoi gian bao quan [13].

Do su da dang vé kich thuwoc va hinh dang cta
qua, nhiéu phuong phap bao mang da duoc nghién
ctru va tmg dung nham dam bao hiéu qua pha déu
mang sinh hoc lén bé mat qua. Cac phuong phap
nay bao gom: Nhung, chai, ting soi, quay va phun
tinh dien [21 - 25]. Trong s6 d6, phuong phap
nhung va phun 1a 2 ky thuat duoc stt dung phé
bién nhat nho wu diém vé mat ky thuat, khong doi
hoi he thong thiét bi phuc tap, dé trién khai trong
diéu kién san xuat da dang, ké ca & quy mo nho
hoac tai hién truong. Cac phuong phap nay chi yéu
cau dap tmg mot so diéu kién co ban vé nhiét do,
do nhot dung dich va thoi gian xt ly, do dé phu
hop hon so v6i cac phuong phéap tang so6i, quay
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hodc phun tinh dién von can cong nghé va thiét bi
chuyén dung hon.

Thiét bi pht mang buoi da duoc nghién ctu
thiét ké, ché tao va ung dung trong san xuat cho
nha déng goi budi xuat khau (Hinh 6) [13].
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Hinh 7. He thong thiét bj phtt mang cho qua budi [13]

4.3. Déng géi

Chi trong truong hop c6 pht mang, bao géi la
bao bi thtt cip con trong truong hop khong phu
mang, bao goi 1a bao bi so cép ti€p xtuc truc tiép
qua. Cac loai bao bi so cap phé bién gom tuai ludi,
tai PE/PP duc 16, gidy boc, luéi x0p va mang co,
giup qua thong thoang, tranh tray xudc va giam
mat nuoc [21, 27, 28]. Khi d6 bao bi thir cap nhu
thung carton, hop nhua PET, khay x6p boc mang
co thuong duoc dung dé dong goi, van chuyén va
trung bay. Ngoai ra, cac loai bao g6i chuyén dung
nhu tui khi diéu chinh (MAP), tti hat 4m hodc tai
pht khang khuén ciing duoc st dung nham kéo
dai thoi gian bao quan va nang cao gia tri san
pham [27 - 30]. Viéc lua chon loai bao géi phit hop
giup bao vé qua dong thoi gop phan nang cao tinh
thuong mai va kha niang canh tranh ctia san phdm
trén thi truong.

Xoai thuwong khong phtt mang va khong dung
bao hay tai ma duoc déng goi tha cong vao thung
carton. Theo yéu cau cta moét so thi truong moi
qua xo0ai c6 thé duoc boc ludi xop trude khi xép
vao thung carton. Trong khi d6, thanh long dwoc
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dong bao MAP trong d6 10 - 12 qua thanh long
(khoang gan 5 kg) duoc déng trong mot bao. Bao
MAP st dung c6 tén 1a Fresh Fruit Pack duoc cau
tao boi nhiéu 16p voi cac vat lieu khac nhau
(PE/PA/EVOH/PA/PE) vo6i toc do tham khi oxy
(OTR) 1a 3,13 cc/m?ngay va toc do tham nuoc
(WVTR) 1a 5,05 g/m*ngay. Khoang 10 - 12 qua
thanh long duwoc dong chung trong mot bao MAP
co @0 day 0,07 mm va kich thudc dai x rong = 550
X 450 mm [17, 31, 32]. Qua chanh day dugc bao
g6i bang bao bi bao goéi khi quyén diéu chinh
MAP, chang han nhu bao bi GreenMAP, dan kin
miéng tui, ti€p dé cho cac tui chita chanh day vao
thung carton 1 16p, kich thudc thung dai x rong x
cao: 40 cm x 30 cm x 10 cm, ¢6 6 16 duong kinh 2
cm [11, 12]. Bén canh d6, budi duoc phtt mang
sap duoc xem nhu bao bi so cap, bao bi thit cap la
mang co polyolefin duoc xem la phuong phap toi
uu nham kéo dai thoi gian bdo quan, dong thoi tao
diéu kién thuan loi cho qua trinh van chuyén va
han ché tén thuong do va dap gay dap nat qua.
Mang co polyolefin gitup kiém soat su trao d6i khi
va do 4m, tir @6 lam cham va duy tri 6n dinh céac
chi s6 chat luong nhu: Do Brix va do axit, gop
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phan giit nguyén huong vi diac trung cua budi
trong suot thoi gian bao quan [13]. Bén canh do,
viéc st dung vat liéu nay con giam thiéu dang ké
hao hut khéi luong qua, nang cao hiéu qua bao
quan va gia tri kinh t€ cho san pham.

4.4. Bao quan lanh

Béo quan lanh trai cay la mot trong nhimng
phuong phap phé bién va hiéu qua giap kéo dai
thoi gian bao quan, duy tri do twoi ngon, mau sic
va gia tri dinh duong qua sau thu hoach. Nhiét do
thap lam cham qua trinh ho hép, tc ché su phat
trién cua vi sinh vat gay hu hong va han ché hién
tuong mat nuoc.

Qua xoai sau khi dong goi, cac thung xoai
duoc xép trén pallet va cho vao lam lanh nhanh
dén nhiét do bao quan. Va duy tri trong chudi lanh
dén khi xuat hang. Nhiét do lam lanh tir 10 - 12°C,
do 4m 85 - 90% xo0ai Cat Chu duy tri duoc chat
lwong cam quan trong 21 - 28 ngay, dap tng yéu
cau xuat khdu ma khong xuat hién hién tuong tén
thuong lanh [8]. Khi xoai duoc bao quan & nhiét
do thap hon muc chiu dung sinh ly cta no thi sé
xdy ra hién tuong tén thuong lanh voi cac trieu
ching nhu vo xoai bi xam, nau toi hoac den sam,
thuong xuat hién thanh mang loang 16. Mat di mau
xanh dic trung hoac khong thé phat trién mau
vang déu khi chin. Vo c6 thé xuat hién nhiéu vét
tham, 16m, cac dom nay c6 thé lan rong va dan dén
thoi mém. Tham chi qua khong thé chin, thit qua
co thé bi swong, nhiin, xanh, hodc qua c6 thé
chuyén mau vang hoi sam, khong c6 mui vi dac
trung cuia xoai chin.

Qua thanh long thuong duoc bao quan & nhiét
do tir 4°C voi do 4m tuong doi cao, khoang 85 -
90%, dé han ché qua trinh ho hap va ngan ngtra
mat nudc, dong thoi gidm su phat trién cta vi sinh
vat gay hai. Nhiét do bao quan qua thap co thé gay
hién tuong tén thuong lanh, lam thay ddi cau trac
va mau sic vo qua. Thoi gian bdo quan lanh phu
hop thuong kéo dai 5 tuan, tuy thudc vao giong va
diéu kién thu hoach [17, 30, 31].

Qua chanh day duoc bao quan & nhiét do 5°C,
do am 85 - 95%, dong thung carton. Cac thiung
chanh day duwoc dat trén gia, ké hoac pallet trong
phong (kho) bao quan. Xép thiung trong kho bao

quan yéu cau dé khe ho gitta cac day hang dé dam
bao do luu thong khong khi co thé bao quan 32 -
35 ngay [11].

Bao quan lanh qua budi duoc tién hanh & nhiet
do toi vu khoang 10°C nham duy tri chat luong va
kéo dai thoi gian bao quan [13]. Theo cac nghién
ctitu, qua budi co thé duoc bao quan trong vong 8
tuan dudi diéu kién nhiét do nay ma van gitt duoc
do twoi va cac dac tinh cam quan. Tuy nhién, mirc
do nhay cam ctia qua budi doi voi ethylene trong
qua trinh bao quan lanh chuwa duoc xac dinh ro
rang, do do viéc kiém soat khi ethylene can duoc
nghién cttu va diéu chinh phu hop dé tranh anh
hudng tieu cuc dén chat lwong san pham.

5. KET LUAN

Hién nay, cong nghé va thiét bi phuc vu cho
qua trinh so ché, xtr Iy va bao quan trai cay sau thu
hoach da cé nhiéu buéc tién dang ké, gop phan
nang cao chat luwong san pham, kéo dai thoi gian
bdo quan va dap tmg cac yéu cau khat khe vé an
toan thuc phdm ciing nhu tiéu chudn xuat khau.
Céac phuong phap xtt ly truyén thong nhu rira,
phan loai, lam kho va bao goéi da duoc cai tién nho
su ho tro cia cac thiét bi ban tu dong va ty dong
héa. Dong thoi, nhiéu cong nghé hién dai nhu xtr
ly nhiét (nuoéc néng, hoi nuéc nong), khi quyén
diéu chinh (CA), khi quyén bién déi (MAP), chiéu
xa, pht mang sinh hoc, cong nghé nano, ozone, tia
UV, hay diéu bién ethylene dang duoc ap dung
linh hoat tuy theo timng loai qua va muc dich bao
quan.

Xu huéng hién nay tap trung vao viéc giam st
dung hoéa chat, ting cuong cac phuong phap sinh
hoc va vat ly, huéng dén san phdm an toan, than
thién moi truong, phu hop voi yéu cau cuaa thi
truong trong va ngoai nudc. Bén canh do, viec két
hop cong nghé xtt ly véi hé thong thiét bi phu hop
vé quy mo (nho, vira, lon), dé van hanh va tiét
kiém ning luong ciing 1a mot yéu t6 quan trong
trong viéc nang cao hiéu qua sau thu hoach. Tuy
nhién, dé dat duoc hiéu qua t6i wu, can cé su dau
tu déng bo tir khau nghién ctru, chuyén giao cong
nghé dén dao tao ngudn nhan luc va xay dung hé
thong logistics lanh phu hop véi timg chudi gia tri
noéng san.
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TOM TAT

Muc tiéu ctia nghién ctu 1a xac dinh duwoc chi s6 thu hoach va thoi gian thu hai thich hop cho bao
quan qua chanh day tim lam co s& dé xay dung quy trinh cong nghé thu hoach va bao quan
chanh day phuc vu noi tieu va xuat khau. Nguyén liéu thi nghiém 1a giong chanh day tim trong tai
tinh Gia Lai. Chanh day duoc thu hoach & cac giai doan chin khac nhau: 50 - 60 ngay, 61 - 70 ngay,
71 - 80 ngay sau ngay dau qua. Sau do, duoc phan tich céc chi tieu héa ly ban dau, bado quan va
theo doi chat luong & nhiét do phong. Cac chi tiéu chat luong cdm quan mau siac vo qua, do nhan,
muc do ndm bénh va cac chi tiéu hoa ly bao gom: D9 cing, tdng chét ran hoa tan, axit téng so, ty
lé hao hut khoi lwong, duoc phan tich danh gia trong thoi gian theo doéi bao quan. Tur két qua
nghién ctru, da xac dinh duoc thoi diém thu hoach chanh day thich hop la giai doan 61 - 70 ngay
sau ngay dau qua, tirong tng voi cac chi so chat luong 1a qua day dan, vo bong va mau sic chuyén
tim lac thu hoach 50 - 60%, ham lwong téng chat ran hoa tan 17,5 + 0,5%, ham luong axit tong 4,1 +
0,2%. Qua duoc thu hoach & giai doan nay c6 thé duy tri chat luong thuwong phdm tot nhat trong

khoang 5 - 7 ngay va c6 gia tri sit dung trong khoang 9 ngay & nhiét doé thuong.
Tt khéa: Chanh day tim, do chin, chi s6 thu hoach.

1. DAT VAN BE

Chanh day (Passiflora edulis Sims), c6 nguon
goc tit cac nudc Nam My, duoc trong & nhiéu noi
trén thé gioi. Tai Viet Nam, Gia Lai l1a tinh c6 viing
nguyén lieu chanh day 16n nhat ca nuoc, voi dién
tich hon 4.263 ha, téng san luong dat hon 134
nghin tan, cht yéu phuc vu xuat khau [1]. Day la
loai qua giau chat dinh duong, cung cip nhiéu loai
vitamin, hop chat hitu co va giau duong chat
chong oxy hoda c6 1oi cho strc khoe.

Chanh day 1a qua ho hap dot bién. Pinh ho
hap duoc ghi nhan ¢ tit ca cac giai doan thu
hoach, bat ké mitc do chin ban dau [2]. Chanh day
sau khi thu hoach van dién ra cac qua trinh sinh ly,
sinh ho4 phtc tap, qua van ti€p tuc chin sau thu
hoach. Su thay d6i vé ham luong duong, axit,
protopectin thuy phan lien két glycosid thanh
pectin hoa tan, enzym phan cat chudi pectin thanh
axit pectic va oligosaccharide, ting do hoa tan va
lam mém vo qua trong giai doan chin va nhimg
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bién d6i vé mau sic, mui vi lam thay ddi chat
luong sau thu hoach. Pac diém chinh cta thoi ki
chin 1a su tang ho hap, san sinh etylen, khdi phat
ctia qua trinh san xut etylen 1a yéu t6 kich hoat
cac thay d6i vé mau sac va huong vi. Téc do san
sinh ethylene ting gan 8,15 lan so voi ban dau, dat
muc dinh 505,35 pL C.Hi.kg 1.gio"! & cac qua
duoc thu hoach khi 50% bé mat vo da chuyén mau
[2]. Luong etylen duoc san xuat ting hon 20 lan
sau khi qua tach khoi day [3]. Chat lwong qua
chanh day sau thu hoach phu thuoc nhiéu vao do
chin thu hoach, thoi tiét, thoi diém thu hoach va
cac diéu kién bao quan. Két qua nghién ctru vé
sinh ly va chat luong trong qua trinh chin sau thu
hoach qua chanh day tim (Assiflora edulis Sims)
cua Pinzon va cs (2007) [4] da xac dinh 6 giai doan
chin ctia qua chanh day tim dua trén mau sac cta
vo, trong do giai doan thu hoach ly tudéng 1a khi
qua co6 40 - 50% mau xanh va 40 — 50% mau tim. 0]
giai doan nay, qua co6 khoi luong riéng lon nhat va
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khoi luong tuoi cua toan qua va phan com (thit
qud) cao nhat. Cac diac diém hoa hoc quan trong &
giai doan nay bao gom: Do Brix 1a 15,9%, do pH
khoang 3,6 va do axit chuin do 1a 13% [4]. Trong
khi d6, két qua nghién ctru ctia Alemwati va cs
(2014) [2] cho thay, su phat trién mau sic toi wu
chi xay ra & cac qua thu hoach sau khi 50% vo da
chuyén mau. Cac chi tiéu chat luong qua ciing tot
hon ro rét & nhitng qua thu hoach sau khi 50% vo
d6i mau so voi cac giai doan thu hoach sém hon
[2]. Theo huong dan thuc hanh tot nhat cho qua
chanh day cta Uc, chanh day c6 thé duoc thu
hoach khi da chuyén mau khoang 3/4 ma khong
anh hudng dén huong vi hodc mau sic [5].

Qua chanh day rat kho bao quan, ndm mdc,
bénh than thu, bénh dom nau phat trién manh
trong thoi gian bao quan luu trit va van chuyén.
Trong qua trinh bao quan qua thi sy thoat hoi
nudc 1a hién tuong thuwong xuyén xay ra lam cho
qua bi héo, vé nhan, giam khai luong, dan dén mat
gi4 tri cdm quan va bi hong. Pa c6 mot s6 nghién
ctru vé bién phap cong nghé xt ly sau thu hoach
doi voi qua chanh day nhu xit ly nhiét, bao bi, ché
do nhiét do bao quan nham kéo dai thoi gian bao
quan tuoi. Tuy nhién, viéec xac dinh do6 chin phu
hop cho muc dich bao quan - mot trong nhimg yéu
té quan trong anh hudng dén kha niang bao quan
lai chua duoc nghién cttu doi voi giong chanh day
tim trong tai Viet Nam.

Do chin thu hoach anh huéng truc ti€p dén
chat luong qua chanh day, néu thu hoach sém qua
chua phat trién day da vé kich co, chat luong dinh
duong, mau sic va huong vi kém. Néu thu hoach
muén, qua chanh day co6 thé dat toi da vé kich co
va chat luong luong dinh dudéng phu hop cho
chanh day ché bién nhung qua bi mém, dé bi hu
hong dan toi gidam thoi gian bao quan, khong phu
hop cho chanh day xuat khau tuoi. Thoi diém thu
hoach 1a mot trong nhitng yéu t6 quan trong quyét
dinh chat luong cting nhu kha nang bao quan sau
thu hoach ctia qua twoi néi chung va qua chanh
day tim noi riéng. Vi vay, viéc nghién cttu xac dinh
thoi gian thu hoach thich hop cho muc dich bao
quan 1a mot trong nhitng co s& dé xay dung quy
trinh cong nghé bao quan sau thu hoach qua
chanh day tim phuc vu noi tiéu va xuat khau.

Nghién cttu nay nham tim hiéu 4nh huéng ctia cac
giai doan chin khac nhau, cu thé 1a mic do phat
trién mau sic, cac chi tieu hoa sinh anh huong dén
chat luong qua sau thu hoach, qua do xay dung
duoc bo chi s6 thu hoach cho chanh day tim nhiam
nang cao chat luong téng thé ctia chanh day, kéo
dai thoi gian bdo quan chanh day dap tmg yéu cau
thi truong xuat khau.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyeén liéu

Giong chanh day tim trong tai tinh Gia Lai.
Qua duogc thu hoach tai cac giai doan chin khac
nhau. Trong ting giai doan chin, chon nhiing qua
déng nhat vé kich ¢, mau sic, loai bé nhing qua
dap nat, tray xuoc, sau, thoi do bénh li, sinh li. Qua
duoc dong thung carton 116p (duoc san xuat tai Viet
Nam) van chuyén dén phong thi nghiém ctia Phan
vién Co dién nong nghiép va Cong nghé sau thu
hoach ngay sau thu hai khong qua 24 gio.

2.2. Phuong phap nghién ctru
2.2.1. BO tri thi nghiém

Thu hoach qua tai cac giai doan chin khac
nhau, cu thé nhu sau:

DC1: Cac qua & giai doan 50 - 60 ngay sau
ngay dau qua.

DC2: Cac qua & giai doan 61 - 70 ngay sau
ngay dau qua.

DC3: Cac qua & giai doan 71 - 80 ngay sau
ngay dau qua.

Tai moéi giai doan chin, thu hoach qua vé
phong thi nghiém, qua duoc rira bang nudc sach,
dé kho rao va duoc xép vao sot nhua, moi sot 25
qua (3 lan 1ap). Sau do, cac sot dugc dat ¢ diéu
kién nhiét d6 phong (25 - 30°C). Theo doi thoi gian
ton trir va ldy mau danh gia cac chi tiéu sinh ly va
chat luong qua hai ngay mot lan cho t6i khi qua c6
dau hiéu hu hong.

2.2.2. Phuong phap ddnh gii chat rong

banh gia chat luong cdm quan bang cach lap
hoi dong cham diém danh gia cac chi tieu chat
luong bén ngoai.

- Chi tiéu mau sac vé qua duoc danh gia theo
thang diém 6 ctia Pinzon va cs (2007) [4]: 0 = 100%
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xanh; 1 = 90% xanh va 10% tim; 2 = 70 - 80% xanh va
20 - 30% tim; 3 = 40 - 50% xanh va 50 - 60% tim; 4 = 5
- 15% xanh va 85 - 95% tim; 5 = 100% tim; 6 = 100%
tim dam, khong bong, doéi khi cé nhan.

- Chi tiéu do nhan vo qua dugc danh gia theo
thang diém 5 cta Golding va cs (2015) [6]: 1 =
Khong nhin vd, qua day dan hoan toan; 2 = Nhan
nhe (< 10% bé mat qua bi nhan); 3 = Nhan nhe ro
hon (< 25% bé mat bi nhan); 4 = Nhan vira (khoang
50% bé mat bi nhan); 5 = Nhin nang, sau.

- Do cing qua: D6 cing ctia chanh day duoc
danh gia cadm quan theo thang diém 4 ctua Golding
va cs (2015) [6]: 1 = Ctng; 2 = Hoi mém; 3 = Mém;
4 = Rat mém va khong thé chap nhan.

- Chi tiéu cam quan chung duoc danh gia theo
thang diém 4 ctia Golding va cs (2015) [6]: 1 = Qua
chat luong cao voi vo bong va khong co dau hiéu
mat nudc, nhan vo, thoi hong hoac dap nat; 2 =
Qua dat chat luong chap nhan duoc voi vo xin mau
va c6 d4u hiéu nhan nhe, dap nhe va mém nhe; 3 =
Qua khong dat chat luong voi vo xin mau, cé dau
hiéu nhan vira phai, nau hoa, kho, dap va mém ro
rét; 4 = Qua chat luong kém véi cac dau hiéu ro rét
nhu nhan nhiéu, 10m bé mat, mém nhiin va bi thoi
héng nghiém trong.

- Mttc d6 ndm bénh duoc danh gia theo thang
diém 4 cua Golding va cs (2015) [6]: 1 = Khong c6
dau hiéu ndm bénh; 2 = Bat dau c6 vét nam bénh;
3 = Vét ndm bénh rat 16 (< 1 cm?); 4 = Vét nam
bénh nghiém trong (> 1 cm?).

- Xac dinh téng chat ran hoa tan (°Brix) bang
khuc xa ké Atago do & nhiét do phong 20°C.

- Xac dinh ham luong axit t6ng s6 theo TCVN
5483:2007 [7].

- Do hao hut khoi luong qua duoc xac dinh
bang ty 1¢ (%) gitra khoi luong qua tai thoi diém ldy
mau so véi khoi luong qua ban dau.

2.3. Phuong phap xtx Iy s6 liéu

Dt lieu duoc phan tich phuong sai (ANOVA)
bang phan mém Minitab va JMP 18 véi cac giai
doan chin va thoi gian bdo quan la cac nguédn bién
thién. Sy khac biét gitta cac gia tri trung binh duwoc
kiém dinh bing phuong phap sai s6 khac biét nhé
nhat c6 y nghia (LSD c6 bao vé theo Fisher) &
muc y nghia p <0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sy thay déi mau sic vé qua & cac do chin
thu hoach trong qua trinh bdo quan

Mau sac vo qua la mot trong nhimg chi tieu
danh gia do chin thu hoach ctia chanh day. Mau vo
qua chanh day thu hoach & cac thoi diém khac
nhau chuyén tir mau xanh sang mau tim trong qua
trinh chin. Két qua phan tich thong ké cho thay, cé
su khac biét c6 y nghia ctia mau sac vé qua anh
hudng boi do chin thu hoach va thoi gian ton trit
(p < 0,05). Mau sic vo qua lac thu hoach ctia cac
mau DC2 va BC3 1a 50 - 60% bé mat qua tim da
chuyén hoan toan sang mau tim (95 - 100% bé mat
qua tim), déu mau hon so véi mau PC1. Qua thu
hoach & giai doan 50 - 60 ngay c6 mau sic vo qua it
déng déu hon va chuyén sang mau d6 tim nhat
hon so voi cac nghiém thitc con lai, mot s6 qua van
con mau xanh va ti lé loang mau khi chin cao.
Nguyén nhan chinh dan dén su thay déi mau sic
ctia vo qua sau thu hoach 1a do su thoéi hoa chat
diép luc, san sinh va phan huy anthocyanins va
carotenoid [8].

Bang 1. Su thay d6i diém cdm quan mau sic vé qua & cac do chin thu hoach trong qua trinh ton trix
Nghiém thitc Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 9
bC1 1,7" 35" 4,61 5,4 5,7 %
bC2 2,4¢ 4° 5,4 " 5,8 % 5,8
bC3 4,2 % 5,2 ¢ 5,8 ® 59* 6,0*
F ok . . . ok

Ghi chu: Cic ky tir khac nhau chi sur sai khac co y nghia thong ké voi p< 0,05. **: C6 sur khac biét co

v nghia thong ké.
Két qua & bang 1 cho thdy, c6 thé bat dau thu
hoach qua tir giai doan chin BPC2 (61 - 70 ngay sau

ngay dau qua), cho mau sic qua chuyén tim déng
déu trong thoi gian ton trix.
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3.2. Chat luong cdm quan bén ngoai ctia qua
chanh day tim & cic d6 chin thu hoach khac nhau

Chat luong cam quan la tiéu chi quan trong dé
danh gia muc do thuong pham cua qua, thong qua
cac chi tieu: Mau sic vo qua, do nhan, mic do ndm
bénh va cdm quan tong thé hinh thic bén ngoai
qua.

Su thay déi vé gia tri cdm quan chat luwong bén
ngoai cua qua chanh day trong qua trinh ton tri
duoc trinh bay trong bang 2. Két qua cho thay,
khong co su khac biét c6 y nghia thong ké vé chat

2

luong cam quan gitta cac qua thu hoach & cac thoi
diém khac nhau (50 - 60 ngay, 61 - 70 ngay va 71 -
80 ngay). Tuy nhién, c6 su khac biét c6 y nghia
thong ke vé gia tri cAm quan ctia chanh day theo
thoi gian ton trix (p < 0,05). Mau chanh day c6 chat
luong cam quan bén ngoai tot nhat trong vong 5
ngay ton trit. Sau 7 - 9 ngay, vd qua nhin nhe va
hoi mém & tat ca cac nghiém thie. Nghiém thic
DC2 va DC3 cho két qua tot hon so voi DC1 do c6
mau sac chuyén tim dong déu.

Bang 2. Su thay d6i chat heong cdm quan bén ngoai & cac do chin thu hoach trong qua trinh ton trie
Nghiém thuc Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 9
bC1 1,1¢ 1,2¢ 1,9° 2,2 2,3%
DC2 1,0° 1,1¢ 1,8 2,1% 2,2°
DC3 1,0° 1,1 1,7° 2,0°° 2,17
F ns ns ns ns ns

Ghi chu: Céc ky tir khac nhau chi sur sai khac co y nghia thong ké voi p < 0,05. ns: Khong co sur khac

biét co y nghia thong ké.

3.3. Do cimg ctia qua chanh day trong qua
trinh bao quan

Do cing 1a mot chi tiéu quan trong danh gia
chat luong cam quan chanh day trong qua trinh
tén trit. Két qua cho thdy, do ctng ctia cac qua
chanh day khi duoc thu hoach & cac @6 chin khac
nhau (50 - 60 ngay, 61 - 70 ngay va 71 - 80 ngay)
khong co su khac biét co y nghia thong ke (p >
0,05), két qua nay la do sy mat nudc ctia qua & cac
giai doan chin khong khac biét dang ké. Tuy

nhién, c6 su khac biét c6 y nghia thong ke vé do
ctmg qua theo thoi gian ton trit (p < 0,05) & ngay 7
va 9 (khac biét theo hang). D6 mém qua ting sau
7 ngay ton trit do su thily phan thanh té bao va
carbohydrate bang enzym [9]. Cic enzyme phan
giai pectin va hemicellulose, cellulose nhu: PG
(polygalacturonase), Cx (cellulase), a-ARF, p-GAL
tang hoat dong qua thoi gian luu tri, la nguyén
nhan chinh khién trai mém di [10].

Bang 3. Su thay d6i ¢ ciing cia qua chanh day trong qua trinh ton trix

Nghiém thuc Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 9
bC1 1,0° 1,0¢ 1,1¢ 1,4° 1,9
bC2 1,0° 1,0¢ 1,0¢ 1,4° 1,9
bC3 1,0° 1,0¢ 1,0¢ 1,3° 1,8

F ns ns ns il iid

Ghi chu: Cdc ky tir khdc nhau chi s sai khdc co y nghia thong ké voi p < 0,05. **: Co sw khac biét co
y nghia thong ké; ns: Khong co sw khac biét co y nghia thong ké.

3.4. Do nhin vé qua trong qué trinh ton trie

D06 nhan gitta cac qua thu hoach & cac thoi
diém khac nhau (50 - 60 ngay, 61 - 70 ngay va 71 -
80 ngay) khong c6 su khac biét c6 y nghia thong
ké (p > 0,05). Mau chanh day co6 chat lwong bén
ngoai tot nhat, qua bong dep, khong bi nhan trong

vong 5 ngay ton trir trd lai. Sau 5 ngay ton trix, qua
chanh day da co trieu ching mat nuéc dan dén
nhan v qua, lam giam gia tri cam quan cho san
pham. Hién twong nhin vé qua trong qua trinh ton
trir 1a do qua bi thoat hoi nudc tu do qua thanh té
bao ra ngoai moi truong xung quanh va do qua
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trinh ho hdp tiéu hao co chat sinh ra hoi nuéc
thoat qua biéu bi vo qua khién d¢ truong luc

giam, lam cho té€ bao khong con cang dan toi vo
bi nhan [11].

Béng 4. Sy thay déi d9 nhin ctia qué chanh day trong qua trinh ton trix

Nghiém thuc Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 9
bC1 1,0° 1,4° 2,1 2,2% 2,9°
bC2 1,0° 1,4° 2,1 2,2% 2,5*
bC3 1,0° 1,3° 2,0° 2,1* 2,9°

F ns ns ns ns ns

Ghi chi: Céc ky tir khdc nhau chi suwr sai khdc co y nghia thong ké voi p < 0,05. ns: Khong co s

khac biét co y nghia thong ké.

3.5. Ham lugng chat ran hoa tan téng sd

Ham luong chat ran hoa tan tong s6 duoc do
bang do Brix. Két qua ham luong chat ran hoa
tan téng ctia mau DC1 luc thu hoach thap nhat,
khéc biét c6 y nghia thong ké so voi mau DC2 va
bC3. bo Brix mau DC2 va BC3 luc thu hoach
khong c6 su khac biét dang ké. Do Brix cta tat ca
cac mau sau khi ton trit 9 ngay & diéu kién
thuong déu giam va khong co6 su khac biét dang
ké gitta cac mau. Nhu vay, c6 thé thu hoach
chanh day bat dau & giai doan thu hoach mau
bC2 (61 - 70 ngay sau ngay dau qua), tuong tng
vOi mau sic vo qua chuyén tim 50 - 60%. Két qua
nay ciing tuong tu voi két qua nghién ctu cta
Alemwati va cs (2014) [2].

Bang 5. Ham luong chat rdn hoa tan téng so
ban d4u va sau khi ton trit ctia chanh day

& cac nghiém thirc
Nghiém D¢ Brix (%)
thic Ban dau Sau khi ton trir
PC1 16,24 + 0,56 17,20 <+ 0,47
bC2 17,50 * £ 0,50 17,44 <+ 0,46
bC3 17,89 %+ 0,61 17,55 ¢+ 0,56
F ** * %

Ghi chu: Cic ky tir khac nhau trong cung mot
cot chi sir sai khdc co y nghia thong ké voi p <
0,05. **: Co swr khac biét co y nghia thong ké.

3.6. Him luong axit tdng

Ham luong axit téng lac thu hoach va sau khi
tén trir cia mau DPC1 cao nhat, khac biét c6 y
nghia thong ké (p < 0,05) so voi mau DC2 va BC3.
Ham luong axit tdng & cac giai doan chin khac
nhau giam dan khi qua & giai doan gia hon cung
voi st tang ham luong chat ran hoa tan téng s6 co

su tuong quan tuyén tinh theo phan tich thong ke
(Rs = 0,83). Do do, chi s6 tuong quan gitta chat ran
hoa tan téng so6 va axit tong tang lam cho qua co vi
chua ngot hai hoa hon. Ham luong axit téng giam
trong qua trinh ton trir 1a do céc axit tham gia vao
qua trinh ho hép cta qua [9, 12]. Qua thu hoach &
giai doan muon (71 - 80 ngay) va qua & giai doan
ton trir c6 toc do ho hap manh, c6 thé cao hon 8
lan so voi qua & giai doan con xanh [2].

Bang 6. Ham luong axit tdng ban dau va sau khi
ton trit ctia chanh day & cdc nghiém thixc

Nghiem Ham luong axit 500) thfeo khoi
thte : luong chat tuoi
Ban dau Sau khi bao quan
bC1 4,58+ 0,20 2,524+ 0,03
bC2 410"+ 0,20 2,22¢+ 0,02
bC3 3,82°+0,1 2,19+ 0,01
F *x ns

Ghi chu: Cédc ky tu khdc nhau chi sur sai khdc
c0 y nghia thong ké voi p < 0,05. **: Co sur khdc
biét cé y nghia thong ké' ns: Khong co su khic
biét co y nghia thong ké.

Két qua & bang 6 va nhimg phan tich ¢ trén cho
thdy, c6 thé thu hoach qua bat dau & do chin BC2
(giai doan 61 - 70 ngay sau ngay dau qua), cho chat
lwong huong vi t6t hon giai doan trudgce do.

3.7. Mitc d6 phat trién ndm bénh

Mttc do ndm bénh 1a mot chi tiéu quan trong
dé danh gia chat luong chanh day trong qua trinh
ton trir. Két qua xtr Iy s6 lieu thong ké cho thay,
muc do ndm bénh gitta cac nghiém thac DCI,
bC2, bC3 khong co su khac biét co y nghia thong
ké (p > 0,05). Tuy nhién, mic do nam bénh theo
thoi gian ton trit cé su khéac biét co y nghia thong
ké (p <0,05). Mau ton trit cang lau thi mic do ndm
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bénh cang cao, mot s6 qua bat dau c6 diau hiéu
bénh nhe sau 9 ngay ton trix.

Két qua & bang 7 cho thay, & ngay tht 9, qua &
tat ca cac mau déu c6 mirc bénh nhé hon diém 2,

nhu vay thu hoach qua & cac giai doan chin khac
nhau khong anh huong dang ké t6i mic do bénh
ctia qua trong thoi gian ton trit 9 ngay.

Bang 7. Mitc d6 nim bénh ctia chanh day trong qua trinh bdo quan

Nghiém thitc Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 9
bC1 1,0° 1,0¢ 1,20 1,3% 1,4*
bC2 1,0° 1,0¢ 1,1% 1,3% 1,4*
bC3 1,0¢ 1,0¢ 1,2b 1,3% 1,5

F ns ns ns ns ns

Ghi chi: Céc ky tir khdc nhau chi suwr sai khdc co y nghia thong ké voi p < 0,05. ns: Khong co sur

khac biét co y nghia thong ké.
3.8. Ty le hao hut khdi luong
Bang 8. Ty 1¢ hao hut khdi liong timg nghiém

thirc sau 9 ngdy ton trir
Nghiem thic Do hao hut khoi luong
(%)
bC1 6,2%
bC2 6,3
bC3 592
F ns

Ghi chu: ns: Khong co su khac biét co y nghia
thong ké voi p< 0,05.

Su hao hut khéi luong 1a chi tieu quan trong
nhat dé danh gia chat luong ciing nhu tinh kinh té
clia qua trong qua trinh ton trit. Trong qua trinh
tén trir khong tranh khéi su hao hut khéi luong,
cht yéu do qua trinh ho hap tiéu hao chat kho va
st mat 4&m do qua trinh bay hoi nudc. Thoi gian
ton trir cang dai hao hut khéi luvong cang tang. Sau
9 ngay ton trix, & cac nghiém thic c6 do chin thu
hoach khac nhau déu xay ra su hao hut khéi luong
va khong c6 su khac biét c6 y nghia thong ké gitra
cac nghiém thace (p > 0,05). Su hao hut khoéi luong
& tat ca cac mau sau khi ton trir giong nhau dan
dén su nhan vo & tat ca cac mau 1a nhu nhau. Diéu
nay phu hop voi két ludn vé muic do nhan vo &
bang 4.

Tt cac két qua nghién cttu trén cho thay, mau
sic vO qua, st chuyén mau tim, ham luong axit
téng va ham luong chat ran hoa tan tdng 1a nhing
chi s6 c6 su thay d6i khac biét ro nét & cac giai
doan chin khac nhau ctia qua chanh day tim.

4. KET LUAN

Viéc xac dinh thoi gian dau qua va thu hoach &
dung do chin khong chi thuc ddy qua trinh phat
trién mau sidc ma con nang cao chat luong cam
quan va gia tri dinh duong cta qua. Thoi diém thu
hoach thich hop cho qua chanh day tim la giai
doan 61 - 70 ngay sau ngay dau qua, tuong ung voi
su phat trién mau sic ctia vo qua lac thu hoach 50 -
60% tim va ham luong téng chat ran hoa tan dat
17,5 + 0,5%, ham luong axit tong s6 4,1 + 0,2% nhu
mot bo chi thi cho d6 chin thu hoach qua chanh
day tim.
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INVESTIGATING INFLUENCE OF HARVEST TIME ON THE QUALITY AND POSTHARVEST
STORABILITY OF PURPLE PASSION FRUIT

Tran Thi Kim Oanh’, San Tram Anh’,

Dang Thi Sau', Lam Dong Pho!, Nguyen Vinh Phuc!
! Sub-Institute of Agricultural Engineering and Post-Harvest Technology

Abstract

This study aimed to determine the appropriate harvest index and harvest time for optimal storage
of purple passion fruit, serving as a basis for developing standardized harvesting and postharvest
handling protocols for both domestic consumption and export. The experimental material used
was a purple passion fruit cultivar grown in Gia Lai province. Fruits were harvested at three
ripening stages: 50 - 60 days, 61 - 70 days and 71 - 80 days after fruit set. Following harvest, fruits
were evaluated for initial physicochemical characteristics and then stored at ambient temperature
for quality monitoring. Parameters assessed during storage included sensory attributes (peel
color, degree of wrinkling and incidence of fungal infection) and physicochemical indicators such
as firmness, total soluble solids (TSS), titratable acidity (TA), weight loss percentage, and
spoilage rate. Based on the results, the optimal harvest time was identified as 61 - 70 days after
fruit set, corresponding to the quality indicators, the fruits exhibited full development, glossy skin
and approximately 50 - 60% purple coloration at harvest. The total soluble solids content was 17.5
+ 0.5% and the total titratable acidity was 4.1 + 0.2%. Fruits harvested at this stage can retain
optimal marketable quality for approximately 5 - 7 days and remain consumable for up to 9 days at

ambient temperature.

Keywords: Purple passion fruit, ripeness stage, harvest index.
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NGHIEN CUU CONG NGHE XU LY MU VA BAO QUAN
OUA X0AI R2E2 (Mangifera indica L.)

Lé Minh Hing" ", Nguyén Vinh Phuc!

1 Phan vién Co dién nong nghiép va Cong nghé sau thu hoach

TOM TAT

"Email- hungle.siaep @gmail.com

Nghién cttu nay danh gia hiéu qua xt Iy ma va han ché bénh sau thu hoach trén xoai R2E2 bang
dung dich rira ma c6 pH cao két hop véi phuwong phap xir Iy nudc nong (Hot Water Treatment -
HWT) va thudc diét nam Fludioxonil. Xoai duwoc xtt Iy ma bang cong thic t6i uu gdm: CaO 50%,
Na,CO; 30%, Na,SiO; 20%, 2.500 ppm trong 2 phut, sau d6 xir ly nuéc néong & 55°C két hop
Fludioxonil 300 ppm trong 5 phut. Két qua cho thdy, ty 1é chay nhua gidm tir 3,80 xuéng 0,59
diém (thang 0 - 5), ty le benh thoi giam con 1,67% sau 9 ngay bao quan ¢ 13°C, trong khi doi
chimg dat 9,27%. AE mau vo ting cham hon & cac mau xt ly. Phuong phap nay giup duy tri hinh
thitc qua, han ché ndm bénh va kéo dai thoi gian bdo quan thém it nhat 4 - 5 ngay so véi doi

chung.

Tt khoa: Xodi RZE2, xur Iy mui, xir Iy nurdc nong, xir Iy nam.

1. BAT VAN BE

Xoai 1a mot loai trai cay rat dé hu hong, hao
hut nhiéu sau thu hoach do dic tinh sinh ly, sau,
bénh va xt Iy bao quan sau thu hoach chua phu
hop [1, 2]. Giam thiéu that thoat sau thu hoach
thong qua viéc kéo dai thoi han st dung la mot
cach hiéu qua dé tang luong lwong thuc sin c6 ma
khong can thuc ddy san xuit cay tréong hon nita.
Giam t6n that sau thu hoach can duoc coi 1a mot
yéu cau chién lugc dé tang hiéu qua chudi cung
ung thuc phdm, cai thién chat luong xoai thong
qua cac nghién ctru va phat trién sau thu hoach la
rat quan trong [3].

Qua xoai Viéet Nam c6 huong vi ngon, dé an,
nhung nhuoc diém 1a vd mong va chat luong san
xuat chua dong déu. Chinh vi vay, qua trinh bao
quan xoai twoi thuong kha kho khan va khi xuat
kh4u di xa dé lam giam chat luong. Ngoai ra, sau
khi thu hoach, vo qua thuwong bi dinh nhua trén
cuoéng qua dan dén hién tuong chay nhua lam anh
huéng dén chat luong bén ngoai vo trai. Doi voi
xuat khiu, xoai can phan loai dé dap tmg yéu cau
ctia cac thi treuong nhu: Nhat Ban, Han Qudc,
Trung Quoc. Tuy nhién, dai dich COVID-19 da lam
gian doan nghiém trong hoat dong xuat khau, so
luong chuyén bay khai thac cua cac hiang hang

khoéng thuwong mai giam, chi phi van tai taing va gia
trong nuoc giam da gay thiét hai nang né cho nong
dan trong xoai [4].

Viéc van tai hang hoa bang hang khong duoc
xem la phuong thitc hiéu qua dé ti€p can cac thi
truong nudc ngoai [5]. Trong khi d6, van tai bién
phé bién hon nho chi phi thap va kha nang van
chuyén khoi luong lon, song thoi gian kéo dai 15 -
23 ngay, vuot xa giéi han bao quan xoai tuoi 2 - 4
ngay), dong thoi diéu kién container khép kin tao
thuan loi cho ndm bénh va vi sinh vat phat trién [6, 7].

T nhitng thach thuc trén, “Nghién cuu cong
nghé xur Iy mu va bdo qudn qud xoai RZEZ
(Mangifera indica L.)” duoc thuc hién nham phat
trién quy trinh cong nghé xt ly va bdo quan xoai
R2E2 - mot gidng xo0ai cao cap co6 tiém nang xuat
kh4u 16n. Muc tiéu la nghién ctru &nh huéng cta ty
lé hoa chat xtr Iy mu xoai, thoi gian va nhiét do xir
Iy qua xoai R2E2 bang phuong phéap xit ly nudc
nong (HWT) két hop voi thuoc xit Iy nam.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu va thiét bi

Xoai R2ZE2 duoc thu hoach & giai doan chin
sinh ly “mature green” tai thoi diém khoang 85 - 90
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ngay sau khi ra hoa, do Brix 7 - 8%, qua déng déu,
khong sau, bénh, cuong dai 5 - 10 mm.

Cac hoa chat xtt ly nam trong nghién cttu bao
gom: Ca0, NaCO,, Na,SiO,, Fludioxonil (tap chat
<0,1%) duoc mua ¢ Sigma (Trung Qudc).

Céc thiét bi trong nghién cttu bao gdm: Buéng
chup anh Puluz, tGd mat KT1121, may do do cung
trai cay Fruit Hardness Test Lutron FR-5105, may
do mau Konica Minolta CR410, can dién tit 2 s6 18,
nhiét ké.

2.2. Phuong phap nghién ctru

)

Lva chon
v
Cit cudng
v
Xur Iy mu
v
¥ ¥ v ¥ —
Doi chung (khong xur 1) CT1 CT2 CT3 Mau thi trieémg
¥ v v v ¥
v
Xac dinh cong thire xir Iy mu
t61 vu theo muc tidu nghién ctiu
+ e - I3 ks
Xt ly nude nong Chat xtt Iy nam
v [ |
v v v v v v v
Dbi chimg 45°C 50°C 55°C 45°C 50°C 55°C
v 2 v " v ¥ v v

Xac dinh nghiém thirc toi wru theo
muc tiéu nghién citu

Hinh 1. Quy trinh bé tri thi nghiém bao quan xoai R2E2

Phuong phap thi nghiém duoc thuc hién theo
nhu so dé cta hinh 1, bao gom cac budc nhu sau:
Xoai duoc thu hai vao budi sang hoac budi chiéu
mat; duoc cat dé cuong dai 5 cm hoac dai hon;
duoc chia thanh nhimg kich thuéc tuong déng
nhau, loai bé nhitng qua bi sau, bénh hoac tham
chi mét s6 trung tAm xtt ly sau thu hoach con c6
thé phan loai theo chat lwong xoai, mau ma; sau
khi phan loai, xoai sé duoc cat cuong dai khoang
tee 5 - 10 mm, dé chuin bi cho cong doan xir ly mu
dién ra t6t hon (dé nguoc xudng cho chay mu).

Xt ly ma bang cach ngam & cac ti 1é va nong
do nghién ctu (2.500 ppm) khac nhau (Bang 1),
thoi gian xtr Iy 1a 2 phut.

Sau khi xtr Iy ma bang cong thtc toi vu, qua
duoc chia nghiém thac: HWT & 45°C, 50°C, 55°C
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(5 phat); HWT + Fludioxonil 300 ppm (5 phut);
Fludioxonil 300 ppm don; doi ching khong xit ly.

Qua sau xtr ly sé dugc dong goi vao bao x6p va
dung trong thung co6 16 thong thoang, dé & diéu
kién cach ly. Bao quan lanh & 13°C = 1°C [8], RH
85 - 90%, theo doi sau 3, 5, 7, 9 ngay.

Bang 1. Nong d6 dung dich xtt Iy mi

theo timg nghiém thitc
CT1 (%) | CT2 (%) | CT3 (%)
Calcizl(r:ré) g)xide 30 10 5
Cart?sr?;r;n(so 10 20 30
Metagi(l)i((izialiren(SM) 60 40 20
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2.3. Phuong phap danh gia
Bang 2. Thang diém cam quan

biém Mb ta
5 Tot Chat luong tuyét voi, vo
khong khiém khuyét
4 ) Chat luong tot, it khiém
Kha it tn o2
Kkhuyeét trén vo
3 ’[E‘;I;lg Gié’i‘han khé nang l?én duoc,
nhiéu khiém khuyét trén vo
Te Thi truong rat han ché,
2 ‘ nhiéu khiém khuyét, vo
nhan va tham
1 Rat té Khong thé ban duoc

Cac chi tiéu danh gia chat luong xoai trong
qué trinh bao quan, bao gdm: (1) Muc do hu hong
do bénh chay nhua va khuyét tat vo theo thang
diém tir 0-5 (0 = nil; 1 =< 3% (1 cm? bé mat vod bi
anh huong; 2 =~3% (1 -3 cm?; 3 =~ 10% (3 - 12
cm?®); 4 = 10% - 25% (12 - 25 cm?); 5 => 25% bé mat
vo bi anh hudéng); (2) Do cimg qua duoc do bang
thiét bi Lutron FR-5105; (3) Su thay d6i mau vo
thong qua thong so L*, a*, b* va chi so AE [9], do
tai 3 diém trén quad; (4) Do hao hut khoi luong tinh
bang phan tram chénh léch khéi luong trudc va
sau bao quan; (5) Cam quan bén ngoai theo thang
diém tir 1 - 5 dua trén muc do khiém khuyét cta vo
(Bang 2); (6) Ty lé béenh thoi dau cudong va than
thu tinh theo phan tram s6 qua bi bénh; (7) Cap do
bénh dugc xac dinh dua trén ty 1é dién tich bé mat
bi bénh trung binh ctia qua.

boi chimg

CT1 CT2 CT3

2.4. Phuong phap xtt Iy s6 lieu

S6 liéu duoc xt Iy bang phuong phap ANOVA
1 chiéu thong qua phan mém thong ke
Statgraphics. Cac gia tri trung binh duoc so sanh
bang phép thit LSD & mtc y nghia 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat anh huéng cia ty 1& hoa chat xir
Iy ma xoai

Theo Sivakumar va cs (2011) [10], ma xoai cé
tinh axit tw nhién véi pH khoang 4,3; hién tuong
chay nhua cht yéu do axit hitu co va hoat dong
ctia enzyme polyphenol oxidase (PPO) gay sam
mau vd. Cac nghién cttu chi ra rang, viec xtr ly
bang dung dich kiém manh nhu NaOH 1% (pH ~
13,2) hoac Ca(OH), 1% (pH = 12,4) c6 thé trung
hoa nhanh axit va gidm dang ké ty lé chay nhua
ma khong anh hudng tiéu cuc dén chat luong
thuong pham ctia qua xoai [11].

Bang 3. Mitc 6 chay nhua trén vé qua xoai R2E2

Xoai R2E2
Sau 3 ngay | Sau 7 ngay
Mau doi chung 347 a 3,80 ¢
Mau CT1 0,67 b 0,73 ab
Mau CT2 0,53 b 1,13b
Mau CT3 0,33 b 0,59 ab
Mau thi truong 0,20 b 0,20 a

Hinh 2. Vét chay nhua & xoai R2E2
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CT3 c6 kha ning kiém soat tot cac vét chay
mu vi & CT nay c6 néng do pH cao (Bang 3) cta
chat calcium oxide, chiém ti 1& 50%, cao hon cac
CT con lai, 1a mot bazo manh (pH = 12,6) duogc st
dung rong rai c6 kha nang lam giam nhing vét do
do axit. Ciing c6 thé trung hoa nhimg axit manh
trong nhua qua gitp bao vé v xoai khong bi ton
thuong khi ti€p xuc voi nhua xoai. Cac hop chat
canxi da cho thay c6 kha nang duy tri chat luong
cua trai cay thong qua viéc duy tri do ciing, giam
toc do ho hap, san sinh khi ethylene va giam thoi

rita trong qua trinh bao quan [12]. Ngoai ra,
sodium carbonate chiém ti 1& cao nén khi két
hop voi nudc tao thanh NaOH c6 ban chat nhay,
tao mot 16p pht ngan can sy mat do 4m cua qua,
giip cho qua gitt duoc d6 cting trong qua trinh
bao quan. Xt dung hoa chat CT3 duoc lua chon
dé xtt ly mu cho xoai R2E2 trong nghién cttu nay
(Hinh 2).

3.2. Khao sat nhiét do xt ly bang phuong phéap
x(t Iy nuedc néng va chat xir Iy nim

Béng 4. Ty lé bénh va cdp do bénh ctia xoai R2E2

Thoi gian
Xoai R2ZE2
Nhiét do
3 ngay 5 ngay 7 ngay 9 ngay

TIB | CbB | TIB | CbB | TLB | CbB | TLB CbB
Mau d6i ching 0 0 40 4,67 47 6,00 60 9,27
45°C 0 0 27 2,33 53 5,33 67 7,67
50°C 0 0 33 2,13 40 4,00 60 5,47
55°C 0 0 13 0,80 20 1,33 40 2,80
45°C + Xit Iy ndm 0 0 33 2,00 40 2,20 47 3,33
50°C + Xtt Iy nAm 0 0 33 2,07 33 2,27 40 3,00
55°C + Xt Iy nAm 0 0 7 0,67 20 1,00 33 1,67

Ghi chu: TLB: Ty I¢ bénh; CPB: Cap d¢ bénh.

Mtc du luong t6i da (MRL) cho Fludioxonil
duoc quy dinh khac nhau & cac thi truong: Khoang
5 mg/kg tai Hoa Ky va Lién minh chau Au va 15
mg/kg tai Viet Nam [13]. Nghién cttu nay st dung
nong do xu ly 300 ppm (0,3 g/L), kém budc ria
sau xtt ly, nhim dam bao du luong trén qua sau
bado quan thap hon mic MRL, dap tng yéu cau
xuat khau.

Trong giai doan bao quan, bénh than thu do
Colletotrichum gloeosporioides trén qua xoai
biéu hién qua cac dom tron nau den cé quang
vang, 10m va lan rong trén vo, dic biét duoi diéu
kién 4m cao [14]. Bénh thoi cuong do Alternaria
alternata khoi phat voi dom den nho & cuong, lan
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vao thit qua gay nau héa moé, mém nhiin va phan
hty nhanh khi chin. Ca hai bénh lam suy giam
nghiém trong chat luong cdm quan va gia tri
thuong phdm ctia qua trong bdo quan sau thu
hoach [15, 16].

Bang 4 cho thay, nhiét do cang cao thi kha
nang trc ché ndm bénh cang tot va viéc két hop voi
chat xtt Iy ndm cho két qua tot hon. Theo két qua
nghién ctru ctia Swart va cs (2009) [17], viéc xir ly
xoai Kent ¢ nhiét do 50°C két hop voi Fludioxonil
c6 kha nang tc ché duoc bénh théi cudng va than
thu. Nhu vay, viéc két hop phuong phap xtt Iy nudc
nong voi thudc xtr Iy nam la kha thi trong viéc tc
ché céac loai ndm bénh trén xoai.
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Ddi chimg 45°C

45°C + chdt xi Iy ndm

50°C+ chit xr If ndm

0°C

55°C+ chat xir I ndm

Hinh 3. Tinh trang xoai R2E2 sau xtt Iy 9 ngay

hut khoéi luong & cac nghiém thic xtr ly khong co
chat xt Iy ndm & nhiét do 45, 50, 55°C 1an luot 1a
8,35; 7,9; 6,78% va & cac nghiém thic c6 chat xt ly
nam & nhiét do 45, 50, 55°C lan luot 1a 6,94; 7,62;
9,43%.

Hinh 4 cho thay, @ hao hut khoi luong & tat
ca cac nghiém thic déu tang trong suot thoi gian
bao quan. O nghiém thic doi ching, vao ngay 9
l1a cao nhat (9,61%) va thap nhat la nghiém thic
xtt ly 55°C (6,78%). Sau 9 ngay bao quan, do hao

12%
10%
8%
6%
4%
2%

0%

50°C

Doi chimg
2%

Ngay 0 (sau xu ly) @ Ngay 3

ol

45°C +chat  50°C + chat

55°C , , 55°C+ qllél
xtrlynam  xlynam Xt Iy nam
B Ngay 5 B Ngay 7 Ngay 9

Hinh 4. St hao hut khéi hrgng ctia xoai R2E2 khi xtt Iy nuedc ndng va chat x(rly ndm

Viéc xtt Iy nudc nong co6 tac dung hiéu qua doi
voi viec han ché hao hut khai luong véi xoai R2E2,
do xo0ai R2E2 ¢6 1op vo day nén khi ti€p xuc voi
nhiét do cao, qua c6 kha nang han ché duoc nhiing

tén that sau bao quan. Xoai khi duoc xit 1y va bao
quan & bat ki diéu kién nao déu khong tranh khoi
viéc giam khoi luong. Tuy nhién, khi diéu kién bao
quan tot co thé lam gidm su hao hut khoi luong

88 NONG NGHIEP VA MOI TRUONG - THANG 8/2025



KHOA HOC & CONG NGHE

ctia xo0ai. Khoi luong ctia xoai giam di phu thuoc
vao rat nhiéu yéu t6 nhu: Giong, ving khi hau,
phuong phap va diéu kién bao quan.

Trong qua trinh bao quan, su thay déi mau sac
clia xo0ai gan lién voi su thoai hoa diép luc
chlorophyll va su bién d6i ham luong cac sic to
carotenoid [18]. Qua trinh téng hop cartotenoid c6
lien quan chat ché voi su trao d6i glucid. Trong khi
d6 ham luong cac sic t6 khac nhu carotenoid hay
anthocyanin c6 thé ting hodc gitt mitc 6n dinh, tuy

25,00
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15.00

=
<
10,00

5,00

0,00

Ngay 0

Ngay 3
——Dbi chitng —B—45°C
—*—55°C

—+—55°C + chit xir 1y nim

—%—45°C + chét xir Iy ndm

nhién, do ham luong diép luc suy giam dang ké,
sdc xanh cta qua bi mat di, lam cho cac sic to
khac tré nén ro rang hon. Trong khi su suy giam
dang ké ham luong diép luc chlorophyll dan dén
mat mau xanh dic trung ctia qud, ham luong cac
sdc t6 nhu carotenoid va anthocyanin cé thé tang
lén hoac duy tri 6n dinh, qua d6 lam cho cac sic to
nay trd nén ro rang va chiém uu thé hon vé mat thi
giac [19].

Ngay 5 Ngay 7 Ngay 9
——50°C

—8—50°C + chét xir ly nam

Hinh 5. Su thay ddi mau sdc ctia xoai R2E2 khi xit ly nuéc néng va chit xir Iy ndm

Cac két qua AE trong nghién ctu cho thay, toc
do thay déi mau vo xoai R2E2 phu thuoc ro rét vao
cong thuc xt ly va diéu kién bao quan. Sy gia tang
AE phan anh qua trinh phan giai diép luc, hinh
thanh va boc 10 carotenoid ciing nhu anthocyanin
tréen bé mat vo qua. Nhu vay, kiém soat pH dung
dich xtr ly, két hop v6i nhiét do bao quan thich
hop, khong chi han ché chdy nhua ma con diéu
chinh duoc toc do bién d6i mau, qua do duy tri gia
tri thuong pham va kéo dai thoi gian bao quan cua
xo0ai R2ZE2.

4. KET LUAN

ba xac dinh duoc cong thic x ly nhua mu
CaO 50%, Na,CO; 30%, Na,SiO; 20% (2.500 ppm, 2
phut) két hop HWT 55°C va Fludioxonil 300 ppm
(5 phut) gitp giam hién twong chdy mu, han ché
bénh thoi va kéo dai bao quan xoai R2E2.
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Xtr Iy nhiét truée bao quan cho thay, hiéu qua
ro rét doi voi xoai R2E2 trong viéc han ché bénh
thoi dau cuong, than thu va kéo dai thoi gian bao
quan, tuy nhién lai gay hién tuong teo top trén bé
mat qua ¢ xoai. Khi két hop xit ly nudc néong voi
chat xtt Iy nam cho két qua tich cuc trong viéc han
ché nam bénh. Viéc tiép tuc theo doi thoi gian bao
quan, khao sat nhiét do bao quan phu hop cho
nhiéu giong xoai va trién khai & quy moé 16n nham
tmg dung vao thuc tién san xuat 1a nhimg huéng
phat trién can thiét.
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RESEARCH ON SAP BURN MANAGEMENT AND POSTHARVEST PRESERVATION TECHNOLOGY
OF R2E2 (Mangifera indical..)

Le Minh Hung', Nguyen Vinh Phuc'
! Sub-Institute of Agricultural Engineering and Post-Harvest Technology
Abstract

This study evaluated the effectiveness of an integrated postharvest treatment including a high-pH
sap burn treatment, hot water treatment (HWT) and Fludioxonil fungicide application for
controlling sap burn and postharvest rots in R2E2 mangoes (Mangifera indica L..). Mangoes were
treated with the optimal sap treatment formula composed of 50% calcium oxide (CaO), 30%
sodium carbonate (Na,CO;) and 20% sodium metasilicate (Na,SiO;) at a concentration of 2,500
ppm for 2 minutes, followed by hot water treatment at 55°C combined with 300 ppm Fludioxonil
for 5 minutes. The results showed sap burn scores decreased from 3.80 to 0.59 (0 - 5 scale) and
stem-end rot incidence reduced to 1.67% in treated fruits after 9 days of storage at 13°C, compared
to 9.27% in the control. The AE of peel color increased more slowly in treated samples. This
combined treatment effectively maintained fruit appearance, suppressed fungal growth and
extended shelf life by at least 4 - 5 days relative to the control.

Keywords: R2E2 mango, sap burn treatment, hot water treatment.
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BUOI1 DA XANH SAU THU HOACH
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1Phan vién Co dién nong nghiép va Cong nghé sau thu hoach
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TOM TAT

Qua budi da xanh mang lai rat nhiéu gia tri dinh duong va kinh t€ cho con nguoi. Tuy nhién, viéc
bao quéan va xit ly sau thu hoach khong dung cach dé gay ra tén thuong trén qua dan dén giam
gia tri kinh té gay anh hudng cho nong dan va nha thu hoach. Hién nay, viéc stt dung ché phdm
bao quan dé hé tro gidm sy mat nudc ciing nhu tao duoc mot rao can bao vé qua dang duoc
nghién cttu rong rai. Nghién ctru ndy da tap trung vao viéc phat trién ché phdm bao quan tir cac
loai sap khac nhau dé han ché su hao hut khéi luong, gitr dwoc mau sac ctia vé qua, kéo dai duoc
thoi gian bao quan phuc vu cho viéc giam hu hong trén duong van chuyén dén tay nguoi tiéu
dung. Mat @6 ndm men nam moc trén qua sau khi duoc xit Iy so bo thi gan nhu bang khong.
Trong 8 tuan & diéu kién 20°C va duoc phu 1 16p ché phdm bao quan tir sap carnauba va sap ong
da hé tro kéo dai thoi gian bdo quan so voi cac mau doi ching. Vé cadm quan mui vi mau sac hay
cac do axit va brix ctia qua déu dat chi s6 6n dinh va binh thuong so véi qua thong thuong, tir d6

cho thay hiéu qua cua viéc xit ly sau thu hoach mang lai trong viéc bao quan qua tuoi.

Tt khoa: Budi da xanh, chat phi, sdp carnauba, sdp ong.

1. DAT VAN BE

Buédi da xanh (Citrus maxima (Burm.) Merr.),
con dugc goi 1la “pummelo” hoidc “shaddock”, 1a
mot loai cay an qua thuoc ho Rutaceae. Mac du C.
grandis (L.) Osbeck duoc st dung thuong xuyén
hon C. maxima (J. Burman) Merrill nhung ca hai
ten déu dang theo Quy tidc danh phap thuc vat
quoc té [1]. Budi duoc trong va tiéu thu trén toan
thé gioi duoi dang qua tuoi hodc cac san phdm ché
bién nhu nudc trai cay va dé hop [2]. Qua budi co
vo day va co thé chiém trén 30% khoi luong qua.
Chang dugc nguoi tiéu dung wa chudng do kich
thudc to, gia tri dinh duong cao va c6 mui thom
dac trung [3].

Theo quy hoach ciia B0 Nong nghiép va Phat
trién nong thon, budi da xanh duoc coi 1a mot
trong 12 loai cay tiém nang va ch luc ctia khu vuc
Nam bo cht yéu 1a & cac tinh mién Tay Nam bo
[4]. Trong d6, tinh Bén Tre 1a mot trong nhimg
khu vuc c6 dién tich canh tac 16n nhat nuoc [4].
Trong nhitng ndm gan day, budi da xanh da tro

thanh mot san phdm nong nghiép quan trong &
tinh Bén Tre. Theo S& Khoa hoc va Cong nghé
tinh Bén Tre, dién tich trong budi da xanh toan
tinh 1a 8.824 ha chiém khoang 30% dién tich cay an
trai [5]. Hon thé nita, theo thong ké, ning suat
trung binh cta budi da xanh dat khoang 11 tin
tréen mot héc-ta dat [4], gia buoi nay ting cao va
dem lai thu nhap dang ké cho nguoi nong dan va
cac bén lién quan trong chudi cung tng. Piéu nay
thuc d4y nhiéu nong dan chuyén déi tir cac loai
cay trong khac sang tréong budi da xanh, tao ra
hiéu qua kinh té va xa hoi tich cuc cho dia phuong.
Cac hiép dinh thuong mai ty do gitta Viét Nam va
cac nén kinh té lon trén thé gioi da tao ra co hoi
tiép can thi truong quoc t€ cho nong san Viet Nam.
Tuy nhién, dé dap tmg cac yéu cau khit khe vé
chat luong va an toan thuc phdm cua timg thi
truong, cac doanh nghiép nong nghiép trong nudc
can phai dau tu manh vao cong nghé va thiét bi xt
ly nong san. Diéu nay sé gitp ting cuong chat
luong san phdm va dam bao duoc an toan vé sinh
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thuc pham, tir 6 tang cuong kha nang canh tranh
ctia nong san Viet Nam trén thi truong quoc té. Do
d6, nghién cttu vé ting cuong nang suat, nang cao
chat luong ctia budi da xanh ciing nhu bdo quan
dé giam tinh trang hu hong sau khi thu hoach va
van chuyén co thé sé con 1a mot huong di tiém
nang dé phat trién nong nghiép va kinh té tai dia
phuong [5].

Tat ca céc loai trai cay va rau qua noi chung
cling nhu qua budi noi rieng déu cé mot lop sap
pha ty nhién trén bé mat ctia chung. Lau rtra trai
cay hoac lam tray xudc bé mat bang gidy goi déu
lam giam tac dung bao vé ctia 16p sap va lam tang
toc do ho hap ctia qua. Do do, viéc nghién cttu mot
16p mang sap khac phu trén qua sau khi x Iy rira
so bo duoc nghién ctru d€ tang thoi gian bao quan
qua [6]. Gan day, do moi quan tAm ngay cang ting
vé cac van dé stc khoe con nguoi va bao vé moi
truong, viéc phat trién cac lop phd an duoc tu
nhién c6 thé phan hay sinh hoc dé duy tri chat
luong rau qua sau thu hoach cang tré nén cap
thiét. Chung c6 kha ning thay thé cac loai sap
tong hop thuong mai hién dang duoc stt dung trén
thi truong, cé thanh phan cha yéu 1a polyetylen bi
oxy hoa [7, 8]. Lop pht tv nhién cé thé an duoc
“natural edibile coating” hoac vat liéu tao mang
bao gom cac loai nhu: Polysacarit, protein, lipid va
cac vat lieu tong hop khac nhau [8, 9]. Do tinh
phan cuc thap, tao mang va 16p pha goc lipid co
dac tinh ky nuoc, do dé chiung duoc coi la ¢6 hiéu
qua cao trong viéc giam that thoat do 4m [9]. Cho
dén nay, hau hét cac nghién ciu vé 16p pha cho
loai trai cay co mui tap trung vao cac vat liéu téng
hop nhu:  Hydroxypropyl  methylcellulose
(HPMC)/shellac [8, 9, 10]. Chitosan, mot
polysaccharide mang dién tich duwong duoc tao ra
tur chitin thong qua qua trinh khir acetyl trong moi
truong kiém, c6 thé hinh thanh mot 16p ban tham
tréen bé mat qua giap diéu chinh khi quyén bén
trong, tir d6 lam cham qua trinh chin va lao hoa &
nhiéu loai cay trong lam vuon, déng thoi lam giam
dang ké toc do ho hap va su phan giai tinh bot
cing nhu tang cuong kha nang khang bénh cho
cay [11, 12, 13]. Bén canh d0, chat phu tir sap ciing
duoc st dung trong viéc bao quan qua gidp ngan
viéc mat do 4am cua qua nhat 1a trong mua kho
[14]. Sap duoc st dung lam mang ngan khi va do

am va dé cai thién hinh thic bé mat cta cac loai
trai cay va rau qua khac nhau. Sap (dac biét la
paraffin, carnauba, candelilla va sap ong) la nhiing
hop chat hiéu qua nhat cung cidp mot 16p mang
ngan can viéc hut 4m va hao hut khoi luong [15].
Mot s6 nghién ctru da duoc thuc hién dé phat trién
sap “edibile wax” tur cac vat liéu sinh hoc nhu:
Semperfresh va jonfresh [16], kafirin tit cao luong
[17] va vat lieu két hop sap ong, tinh bot san [18].
Trong so cac chat béo, sap carnauba, mot loai sap
c6 nguon goc tir thue vat, da duoc stt dung rong rai
cho cac tmg dung thuc phdm bao gém lam mang
va 16p phu dé tang cuong thoi gian bao quan sau
thu hoach ctia nhiéu loai trai cay va rau qua [9, 19,
20]. Sap Carnauba 1a chat tiét ra tir 1a cay co Brazil
(Copernica ceirifera) co nhiét do nong chay rat
cao va duogc st dung nhu mot phu gia cho cac loai
sap khac dé tang do bén va bong [21]. Sap
Carnauba duoc coi 1a mot chat GRAS (thuong
dugc cong nhan la an toan) va duoc phép st dung
trong 16p phu trai cay va rau qua tuoi, keo cao su,
banh keo va nudc sot ma khong cé gioi han nao
[22]. Sap ong hay “sap trang” duoc tiét ra boi ong
mat trong khi xay t6, khi két hop voi mot loai chat
pht khac c6 kha nang ngan chin sy mat nuoc,
chong hut 4m. Sap ong co6 thé duoc lam tan chay
bang nudéc noéng, hoi nudc hoidc ning luong mait
troi [22, 23]. Loai sap nay mang tinh déo & nhiét do
phong nhung tré nén gion hon & nhiét do thap.
Sap ong c6 thé hoa tan trong hau hét cac loai sap
va dau khac. Sap ong duoc coi 1a chat GRAS (duoc
xem la an toan) va duoc phép st dung truc ti€p
trong thuc phdm véi mot s6 han ché. Muc toi da
cho phép la 0,065% trong keo cao su, 0,005% trong
banh keo va kem phu, 0,04% trong keo cing, 0,1%
trong keo mém va 0,002% trong tat ca cac loai thuc
phdm khac [22]. Véi tinh chat, kha nang bao quan
cing nhu sy an toan cua ca 2 loai sap nay
(carnauba va sap ong), viec nghién ctru st dung dé
bao quan dang duoc quan tam. Bén canh viéc 16p
pht trén bé mat qua dé bao quan, thi trai cay sau
thu hoach ciing can mét s6 buoc xtt ly so bo nhu 1a
rita qua giup tang cuong thoi gian bao quan qua.
Viéc vé sinh so by bé mat qua c6 bé sung mot so
dung dich tay rtra giup loai bo cac chat ban bam
dinh cting nhu mot s6 vi sinh vat c6 hai trén qua.
Tt cac nghién ctu ké trén cting nhu tinh hinh cta
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viéc bao quan budi, da dé xuat huong nghién ctru
hoan thién quy trinh so ché xit ly so bo va bao
quan qua budi da xanh biang 16p phu tu nhién tai
tinh Bén Tre dat chat luong tot nhat va giam ty le
hu héng.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi vat lieu

Buéi da xanh dugc thu hoach & xa Giong
Trom, tinh Bén Tre, sau d6 duoc xir ly so bo voi
cac dung dich rtra trong vong 5 phut (m6i dung
dich rira gdm 6 qua) bao gom khong xtt ly (ki hiéu
bC 1), Mango Wash (ki hiéu R1), Chloramine B
(ki hiéu R2), Chlorine (ki hiéu R3), dugc bao quan
& nhiet do phong mat 20°C + 1°C dé theo doi qua
trinh. Véi diéu kién t6i wu tir thi nghiém rira qua
budi sau dé thuc hién pha ché phdm (mbi ché
phdm 6 qud) bao gom: Khong xit ly (BC 2),
Carnauba + Ong (CP1), Beewax (CP3), Chitosan
(CP4), Citrosol (CP5) va duoc bao quan & nhiét do
20°C + 1°C dé theo doi qua trinh. T4t ca cac hoa
chat xtt ly déu c6 do tinh khiét cao (> 99%) va duoc
pha loang hodc xtt Iy bang nuodc cat 1 lan. Ché
phdm duoc phtt bang phuong phap nhung truc tiép
vao dung dich va dung tay xoa déu dé han ché du
lwong. Sau d6 qua sé duoc phoi kho va vao quan
theo nhiét do néu trén.

2.2. Chu4n bi ché phdm

Cac chat phu duoc st dung trong thi nghiém
Citrosol (tr polyethylene va shellac, A Limes EU)
va Chitosan (CAS 9012 - 76 - 4). Bén canh d6, chat
pht carnauba duoc chuédn bi theo nghién ctru cta
Hagenmaeir [12, 13] va beewax duoc chuin bi
theo nghién cttu ctia Hassan va cs (2014) [24].

Ché pham carnauba va sap ong duoc diéu ché
bang hon hop 20% sap carnauba va sap ong (% téng
chat kho, ty 1é 1: 1) va 3% axit béo (axit oleic,
China) duoc dun & nhiét d6 cao hon nhiét do nong
chay ctia carnauba (82 - 86°C) tir 10 - 20°C. Sau do
dung dich 3% morpholine (Merck, 21 CFR
172.235) sé duoc thém vao hon hop sap da chay,
cho cham rai 60 - 70% nudc néng (95 - 100°C) vao
hon hop sap. Cudi cuing, 1am lanh san phdm xuong
50°C, hén hop can duoc khudy déu trong sudt ca
qua trinh [12, 13].

Ché phidm beewax (sap ong, USA) duoc diéu
ché nhu sau: 100 g sap duoc hoa tan voi 100 mL
nudc nong (90 - 100°C, dam bao nhiet do dé sap
duoc thily phan hoan toan). Ti€p theo do, 20 mL
axit oleic va 6 mL morpholine duoc thém vao hon
hop sap. Cudi cung, sau khi hén hop da duoc hoa
lan véi nhau, dinh mtc lén 1.000 mL véi nudc cat.
San pham nhi hoa la mot dang xa phong duoc tao
ra boi phan tng gitta axit béo va morpholine. Axit
oleic dugc hoa tan & trong pha sap, trong khi
morpholine dwoc hoa tan & pha nuéc. Thay vi st
dung axit oleic va morpholine, c6 thé thay bang
axit stearic, axit mystiric, triethanolamine, NaOH,
KOH, hoac NH; [24].

2.3. Phan tich chat heong qua

Céc chi tiéu theo doi mdi tuan bao gém hao
hut khoi luong qua (m,/m, * 100 voi m, khoi luong
ban dau, m, chénh léch khoi luong tai thoi diém t,
can dien t&r 2 s6 Shimadzu TX3202L), mau sic (do
L', a’, b, may do mau Konica Monilta CR-410) va
danh gia cam quan [25]. Bén canh d6 cac chi tiéu
duoc tién hanh lac ban dau va ngay khi két thuc
qua trinh bao quan bao gom téng chat ran hoa tan
TSS (“Brix, may do Brix Atago RX-5000), axit t6ng
(chudn do6 bang dung dich NaOH 0,1M, axit
citric/100 mL mau) va mat do vi sinh vat (ndm
men, moc, vi sinh vat hiéu khi CFU/cm?. Cac chi
tiéu phan tich déu duoc lap lai 3 1an dé dam bao do
chinh x4c va tinh toan do lech chuin (standard
deviation).

2.4. Phuong phap xtx Iy s6 liéu

Mboi thi nghiém duoc thiét ké ngau nhién va
lap lai 3 1an @€ dam bao do chinh xac va duoc tinh
toan do lech chuén (Standard deviation). Cac phan
mém duoc st dung dé st xy so6 lieu bao goém
Minitab 18 va Excel.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia dung dich rtra len thoi
gian bao quan qua

Su khac biét thong ké clia cac tinh chat vé
khoi lwong, téng chat ran hoa tan, do axit va chi
tiéu vi sinh ctia qua budi sau thoi gian 4 tuan bao
quan & 20°C voi 3 mau chat rita khac nhau va 1
mau doi ching duoc trinh bay & bang 1.
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Béng 1. Anh hudng ctia dung dich rira dén chi tieu danh gi4 chét lugng qua budi

Chi tiéu /Chat rira R1 R2 R3 bC1
Hao hut khoi luong (%) 11,72+ 0,366a | 9,67+0,366ab | 9,83+0,366b | 10,67+ 0,448a
Mat do VSV hiéu khi
(CFU/cmd) 44925+ 734a | 230,19+ 734a | 146,00+734a | 268091+ 734a
Mat do ndm moc (CFU/cm?) | 90,727 + 27ab 15,,611 +27b 13,284 +27b 157,35+ 27a
Ty lé ndm men (CFU/cm?) 29,28 + 135a 165,63 + 135a 0,00 £ 135a 499,59 + 135a
TSS (°Brix) 10,50+ 0,447a | 10,92+0,447a | 10,51+0,447a | 11,36+ 0,447a
Do axit 0,54+0,075a | 0,71£0,075a | 0,55+0,075a 0,62 £0,075a
Hinh dang 1,50 £0,052¢ 1,81 £0,052b | 2,08 +0,052a 1,59 £ 0,064c
Cam |Mau sic 323+0,125b | 328+0,125b | 3,42+0,125b | 4,17+0,153a
quan |\ Tgp thuong vo 2,96+0,134a | 2,98+0,134a | 2,93+0,134a 3,39 +0,164a
Tén thuong co hoc 3,02+0,117b | 2,73+0,117b | 2,83+0,117b 3,73 £0,143a
Chiso L 73,784+ 0,447b | 74,375 +0,455b | 76,335+ 0,440a | 76,319+ 0,548a
18\2:11 Chiséa’ -11,167 £0,442a | -11,596+ 0,450a | -10,318 +0,435a | -10,374 = 0,541a
Chiso b’ 20,988+ 0,691b | 21,874 +0,703b | 24,602 = 0,680a | 25,729 + 0,846a

Ghi chu: *Céc so lieu khong cung ki tir diroc xem 13 co sw khac biét vé thong ké (p < 0,05).

Bang 1 cho thay, vé chi tieu hao hut khéi luong
gitta mau doi ching va mau rita bang mango wash va
chloramine B khong c6 su khac biét vé mat thong ke
(p > 0,05). Tixr d6 co thé két luan, dung dich rtra
khong anh hudéng nhiéu dén viec giam khai luong &
qua. Vé cac chi tiéu tdng chat ran hoa tan, do axit
cho thay, so lieu khong c6 su khac biét ro rang vé
mat thong keé. Cac dung dich rita dudng nhue khong
anh huong qua nhiéu dén chat luong bén trong lan
bén ngoai qua. O cac chi tiéu vi sinh nhw ndm méc
va nam men sau 4 tuan bao quan thi tdng so vi sinh
vat hiéu khi lan téng s6 bao tir nAm men, nAm moc &
cac nghiém thutc c6 dau hiéu gidm, hodc tang cham
so v6i ban dau. Vi trén vé budi c6 chira tinh dau co
kha nang tiéu diét va tc ché su sinh san, phat trién
ctia vi sinh vat. O dung dich rtta R3 (chlorine) cho
thay, kha ning xit ly vi sinh vat (184,51 CFU/cm?

ciing nhu ndam men (0 CFU/cm®, ndm moc (0
CFU/cm?) tot hon cac loai con loai. Téng chat ran
hoa tan va do axit ctia qua dugc do & mau ban dau va
mau sau bon tuan déu cé cung mot xu huong ting
nhe. Chi s6 b” dai dién cho mau chuyén vang & qua,
sau bon tuan cé thé thay, chi s6 cao nhit & mau R3
(28,23) va khong c6 khac biét qua lon voi mau doi
ching 4 tuan (27,72). Bén canh do, gia tri dwong ctia
a thé hién mau d6 & qua va nguoc lai gia tri Am cua
a’ thé hién mau xanh 14 & qud, & tuan dau tién sic
xanh & qua chua ro rang. Sau 1 tuan thigid tria” & ca
4 mAu tang lén ro rét, ngoai trir mau R3. O tudn thi
2, sic xanh ctia qua c6 dau hiéu gidm nhe, mau R3
c6 gia tri a" cao nhat -14,26 vao tuan tht 3. Tom lai,
dua trén kha nang khit khuin ctia qua thi mau R3
(chlorine) sé duoc lwa chon lam dung dich rita toi wu
cho céc thi nghiém tiép theo.
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3.2. Anh hudng ciia ché phim t6i thoi gian bao quan qué

Béng 2. Cac gi4 tri thong ké ctia ché phdm bao quan va mau déi ching

Chi tieu/Chét rira PC2 CP1 CP2 CP3 CP4
Hao hut(lj/})‘o‘ luong | 15 09103420 | 1.96+0342d | 839+0342¢ | 1128+ 0342b | 727+ 0.342¢
0
Hinh dang | 0,29 +0,039b | 0,30+0,039b | 0,53+0,039a | 0,38+0,039b | 0,33+ 0,039b
Mau sic | 245+0,1a 0,92+ 0,1c 1,64 +0,1b 2,63+0,1a 1,82 +0,1b
Cam | Ton thwong | | 45 1 0.0481ab | 0,89 £ 0,0481c | 126+ 0,0481b | 1.46=0,0481a | 1,35+ 0,0481ab
quan VO
Tén ﬂ}‘l‘r‘mg 1,75+ 0,0686a | 0,72+ 0,0686¢ | 1,33 +0,0686b | 1,97 +0,0686a | 1,29+ 0,0686b
co hoc
Viay | ChisSL | 7545+033b | 7277033 | 74,19%033be | 77.23+033a | 74.08+0.33c
A Chissa | -1333+0,171a | -12,68+0,171a | -13,06 £0,171a | -13,27 £0,171a | -13,22+0,171a
SC T Chise b’ | 24.30=0472a | 20,19+ 0,472d | 21,62 + 0,472¢d | 26,71 = 0.472ac | 22,18% 0,472¢

Ghi chu: *Céc so liéu khong cung ki tir diroc xem 13 co sw khac biét vé thong ké (p < 0,05).

. , b 2 A
(@ Hinh dang qua (®) Ton thuwong ban dau

0.8 3
0.7 1 2.5 A
0.6 - 2 A
0.5 - 15
04 1 se 3¢ 333y X 1 - o
0.2 0

Tuén Tuin Tuin Tuin Tuin Tudn Tuin Tuin Tuin Tuin Tudn Tuin Tuin Tuin Tuin Tudn Tudn Tuin

0o 1 2 3 4 5 6 7 8 0o 1 2 3 4 5 6 7 8
—=—DC CP1 —&— CP2 —<—CP3 CP4 —8—DC CP1 —#— CP2 —<—CP3 CP4

(© Mau sac (@ Ton thuong co hoc

7 7

P

Tuin Tuin Tuidn Tuidn Tuin Tuin Tuin Tuin Tuin

Tudn Tuin Tuan Tuin Tuian Tudn Tudn Tudn Tuidn 0 1 5 3 4 5 6 7 s
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—m—DC CP] —d— CP2 —=—CP3 CP4 —il—PC CPl] —de— CP2 =—=—(CP3 CP4
Hinh 1. Panh gi4 cdm quan trén budi phti ché phdm bao quan
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Qua budi ¢ timg nghiém thic duoc phta ché
phdm theo thu tu timg nghiém thtc trén muc 2.1
phuong phap duoc danh gia cam quan theo thang
tr 0 - 5 (tot nhat dén té nhat) duoc biéu dién trén
hinh 1. Hinh dang qua gan nhu khong cé thay ddi
qua nhiéu vé diém cam quan. Vé t6n thuong vo
ban dau, mau sic va tén thuong co hoc sau 8 tuan

(®  Hao hut khdi lwong (%)
35

30 A
25 1
20 A
15 ~
10 H
5 -
O 4 =
Tuin Tuin Tudn Tuin Tuin Tuin Tuin Tuin
1 2 3 4 5 6 7 8
—i—DBC CPl —&—(CP2 =—=—(CP3 CP4
(© Chiso a
-10
-10.5 4
-11 A+
-11.5 4
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125 1 —4@ é
&1 ¢
-13 | : —\
T
-13.5 1 i
-14 4
-14.5 4
-15
Tuin Tuin Tudn Tudn Tuin Tudn Tuin Tudn Tuin
0 1 2 3 4 5 6 7 8
—i—DBC CPl —&—(CP2 =—=—(CP3 CP4

c6 xu huong ting. Bén canh do, CP1 so vai cai ché
phdm con lai c6 xu huong ting nhe hon. Cu thé &
mau sac so voi tuan ban dau CP1 tang 63%, trong
khi d6 mau DPC tang 85%. Qua d6, chi tiéu ton
thuong co hoc ciing nhu tén thuwong vo cta CP1
tang 6n dinh hon cac mau con lai. Do do, CP1 cé
thé duoc lua chon dé tiép tuc thi nghiém ti€p theo.

(b) Chi Sé L
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70
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Hinh 2. Anh hudng ciia ché phdm phi dén chi tieu (2) hao hut khéi luong %,
(b) hé¢ mau L, (c) hé mau a, (d) hé maub

Hao hut khoi luong %, hé mau L, a, b trong do
L chi d6 sang mau cia qud den (am) trang
(duong), a chi mau xanh 14 (dm) dén do (duong),
b chi xanh duong (am) dén vang (duwong) duoc mo
ta trong hinh 2. Qua trinh chin ctia qua dién ra sé
dan dén hao hut khoi luong ciing nhu qua trinh

mat nuéc & qua, ché phdm pht bén ngoai dé giam
qua trinh ho hap ciing nhu mat nuéc caa qua. T
hinh 2a c6 thé thay, phan tram hao hut khéi luong
ctia CP1 théap hon céac ché pham con lai, cu thé so
tuan 8 voi tuan 1 (tuan 1 1a 0,5%, tuan 8 1a 4,8%),
mau doi chimg (tuan 1 1a 3,99%, tuan 8 1a 28,9%).
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Tuy nhién, qua pha CP1 khong c¢6 d6 sang mau
bang cac ché phdm con lai, c6 thé 1a do béng cta
ché phidm khong bing cac ché phdm khac. O chi
s6 a, CP1 va CP4 1a hai mau c6 do 6n dinh mau
kha tot, khong c6 qua nhiéu su thay d6i vé chi s6 a
ttr tuan 0 dén tuan 8. Bén canh d6, & hinh 2d, CP1,
CP2 va CP4 ciing gitt 6n dinh ma kha tot, khong co
su chénh léch chuyén sang sic vang so véi tuan
dau. Chi so thay ddi mau sac tong thé (AE) duoc
tinh toan dua trén su khac biét gitta ba thanh phan
mau (L*, a*, b*) ctia cac mau xir ly (CP1 - CP4) so
voi mau doi ching (BC 2). Két qua cho thay, CP1
co gia tri AE cao nhat, dat 4,95, phan anh su khac
biét mau sic ro rét so voi mau doi chimg. Cu thé,
CP1 ghi nhan muc giam dang ké vé do sang (L*)
va do vang (b*), cho thdy xu hudng mau sam va
kém tuoi hon. Nguoc lai, cac mau CP2, CP3 va
CP4 c6 gia tri AE lan luot 1a: 2,97, 2,99 va 2,52 cho
thay, muc do thay déi mau sac nhe dén trung binh.
Maic du gia tri AE cia CP3 tuong duong CP2,
nhung mau nay lai c6 chi s6 L* cao nhat (77,23),
biéu thi cho mau siac sang hon ro rét so véi cac
mau con lai. Trong khi @6, CP4 c6 AE thap nhat
(2,52), chtimg té6 su bién d6i mau sic & muc toi
thiéu va gan giong nhat véi mau doi chimg vé mat

(a) Do Brix

15
14 +
13 +
12 +
11 +
10 +

th Ch =1 S0 D
1

Tuén 1 Tuén 8

ObC BCPl EBCP2 OCP3 HCP4

thi giac. Theo phan loai phé bién ctia AE: AE < 11a
khong phan biét duoc bang mat thuong; tir 1 dén
duoi 3 1a c6 thé cam nhan nhe; tir 3 dén dudi 6 la
khac biét ro rang va tit 6 tré 1én 1a su khac biét 1on.
Do @6, chi c6 CP1 dat nguong thay doi ro rét,
trong khi cac mau con lai chi thay d6i nhe vé mau
sdc. Diéu nay cho thay, tic dong ctia cac chat xt ly
lén mau vo budi co6 su khac biét dang ké, voi CP1
gay anh hudng manh nhat va CP4 gitt duoc mau
nguyén ban tot nhat. Tuy nhiéu, sau 8 tuan thi sy
thay d6i mau siac cta CP1 lai cham hon cac mau
con lai cho thay, su gitt mau kha tot cia ché phdm
nay. Véi chat phu CMC trén qua quyt Kinnow da
ho tro gidm ho héap va he hong som ngay ca sau 60
ngay bao quan lanh (bing thoi gian so véi CP1 cia
nghién cttu) [26]. Cac ché phdm phu dua trén cac
dan xuat cellulose tan trong nuéc, chang han nhu:
hydroxypropyl methylcellulose (HPMC) hoac
methylcellulose, duwoc bé sung nim men doi
khang Candida oleophila, da lam giam dang ké ty
lé thoi hong va kéo dai thoi gian bdo quan cta budi
len dén 5 tuan (thap hon so véi CP1 cta nghién
ctu nay) [27]. Theo nghién cttu ctia Linh va cs
(2024) [28], qua budi da duoc cat pha alginate va
xtt Iy voi ascorbic bao quan duoc téi 6 ngay.

(b) bo axit

1.4 A

1.2

1 4

0.8 A

0.6 1

0.4 ~

0.2 ~
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Hinh 3. Anh hudng ciia ché phdm dén d¢ Brix va axit ctia qua

Hinh 3 moé ta anh hudéng cta ché phdm phu
dén chat luong bén trong cua qua, duoc do & tuan
bat dau va tuan ket thac thi nghiém. So véi tuan 1,
thi ca hai chi tiéu déu c6 xu huong ting do Brix
(tang khoang 10%) va axit (ting khoang 50%). Diéu

do6 c6 nghia 1a do chua cua qua c6 xu huong cao
hon do ngot. Ché phdm phu chi ddm bao han ché
st mat nudc cta qua, coé lé khong anh huéng qua
nhiéu dén tinh chat bén trong cua thit qua. Ttr cac
két qua trén, c6 thé két luan CP1 1a 6n dinh nhat
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va co thé duoc st dung cho cac nghién ctu ti€p
theo. Theo nghién ctru El-Otmani va cs (2011), &
cac loai qua c6 mui nhu cam, quyt, budi... khi &
nhiét do cao khong gian doan (khi hau nhiét déi)
thi ham lwong duong va axit trong qua giam nhanh

[29]. Tir nghién cttu nay cé thé thdy, nhiét do bao
quan qua cing kha quan trong trong viéc thay doi
sinh 1y bén trong qua. Can c6 thém nghién ctu vé
nhiét do bao goi két hop voi viec pha ché phdm dé
danh gia chinh xac hon.

Bang 3. Hinh anh qua buéi duogc phit ché phdm trong 8 tudn

A

Tuan

bC

CP1 Carnauba

CP2 Bee wax

CP3 Chitosan

CP4 Citrosol

o<

% . g
. 5 i
8 : - 1 ;3

@D

4. KET LUAN

Sau khi duoc thu hoach qua budi duoc xir ly
rita voi chlorine va phti ché phdm bao quan dé han
ché viéc hao hut hoi nudc ciing nhu git qua duogc
lau hon. Tuy nhién, nghién cttu chi dimg lai duoc &
cong doan xtr ly ban dau va chua cé nhimg cong
doan bao quan sau nay. Viec pht ché phdm hién
tai dang duoc nghién ctu va phat trién nhiéu,
trong d6 ché phidm pht cta nghién ctu duoc bat
nguodn tir sap thién nhién khong gay anh hudng
qua nhiéu dén chat luong qua dang duoc quan tam
va nghién ctu rong rai hon. Theo két qua nghién
ctru thi khi duwoc bao quan & khoang 20°C va duoc
xtt ly rira véi dung dich chlorine 200 ppm cung voi
viéc pht ché phdm bao quan tir carnauba va sap
ong da mang lai hiéu qua giap kéo dai thoi gian
bao quan ctia qua. Mau duoc pht ché pham CP1
(carnauba va sap ong) so voi mau doi chung thi
khong gay anh huéng dén mui vi, khong c6 mui la
anh huéng dén cam quan qua. Nho vao tién dé
nhu trén co thé tiép tuc cac nghién ctru vé nhiét do
bao gdi va cac phuong phap hodc cac loai ché
pham tir polymer dé bao quan qua.
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STUDY ON THE INFLUENCES OF COATING WAX
ON QUALITY OF POST - HARVEST POMELO
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Abstract

Green skin pomelo (Citrus maxima) is an economically and nutritionally valuable fruit; however,
improper post-harvest handling and storage practices can cause mechanical injuries that
significantly reduce its market value, adversely affecting farmers and distributors. The application
of preservative formulations has emerged as a promising strategy to minimize moisture loss and
provide a protective barrier against external damage. This study aimed to develop and evaluate
preservative formulations based on various waxes to reduce weight loss, maintain peel color, and
extend storage life, thereby minimizing post-harvest losses during transportation to consumers.
Following preliminary surface treatments, yeast and mold populations on the fruit surface were
nearly undetectable. Under storage at 20°C for eight weeks, fruit coated with a carnauba wax-
based preservative exhibited a markedly prolonged shelf life compared to untreated controls.
Sensory attributes, including aroma, flavor, and peel color, as well as physicochemical parameters
such as titratable acidity and soluble solids content (Brix index), remained stable and within
acceptable ranges, comparable to freshly harvested fruit. These findings demonstrate that the
application of carnauba wax-based coatings is an effective post-harvest treatment for maintaining
quality and extending the shelf life of fresh pomelo.
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ANH HUGNG CUA D0 GIA THU HOACH DEN KHA NANG
BAO QUAN QUA CHUGOI TAY GIONG GL3-2
Hoang Thi Lé Hing', Nguyén Dic Hanh!, Nguyén Hoang Viét!, Hoang Thi Tuyét Mai!

TOM TAT

! Vien Nghién ciru Rau qua

" Email- hoangthilehang @yahoo.com

Nghién ctru duoc thuc hién nham xac dinh do gia thu hoach thich hop cho giéng chudi tay GL3-2
nham nang cao chat lugng va kéo dai thoi gian bdo quan sau thu hoach. Qua chudi duoc thu hai
tai 5 thoi diém sau tré hoa: 90, 100, 110, 120 va 130 ngay, sau d6 duoc bao quan & 15 + 1°C cho
dén khi ty 1é hu hong > 10%. Tién hanh phan tich cac chi tiéu hinh thai, sinh ly, hoa ly va kha
nang bao quan ctia qua chudi tay giong GL3-2 tai cac do gia thu hai khac nhau. Két qua cho thay,
cac chi s6 hinh thai (chiéu dai, duong kinh, khoi luong), thanh phan hoa hoc (tinh bot, duong,
tanin) va chat luong cam quan thay déi ro rét theo do gia thu hai. Thu hoach chudi tay giong GL3-
2 & giai doan 110 ngay sau tré hoa duoc xac dinh 1a phu hop nhat cho muc dich bao quan tuoi, &
do gia nay chudi c6 ham luong duong thip (2,02%), tinh bot cao (18,4%), c6 ty 1é hu hong thap
nhat (< 10%) sau 12 ngay bao quan & nhiét do 15 + 1°C.

Tt khoa: Chudi tiy, giong GL3-2, do gia thu hoach, kha nang bao quan.

1. DAT VAN DE

Chuo6i (Musa spp.), diac biét 1la chuoi tay
(nhém Musa ABB), la mot trong 14 loai cay chu
luc ctia Viet Nam, duoc trong rong rai trén ca
nudc. Voi diac tinh da dung, khong chi qua ma cac
bo phan khac nhu: Hoa, than gia, ct va 14 chudi
déu co thé duoc khai thac trong nhiéu linh vuc
nhue thuc phdm, duoc liéu, nong nghiép va tha
cong my nghe [1]. Trong bdi canh nhu cau tiéu
thu trong nudc va xuat khiu ngay cang ting, viéc
nang cao chat luong va kha niang bao quan sau thu
hoach ctia qua chudi tay dang la yéu cau cap thiét.

Qua chuoéi tay thuoc nhom qua ho hap dot
bién, cé toc do chuyén héa manh sau thu hoach,
dan dén hién tuong chin nhanh, mat nudc, tham vo
va dé hu hong néu khong duoc xtt ly va bao quan
dung cach. Theo Dadzie va Orchard (1997) [2],
thoi gian bado quan chuoi tay ¢ diéu kién thuong
chi kéo dai khoang 3 - 4 ngay, gay khé khan cho
van chuyén va tiéu thu, dac biet doi voi thi truong
xuat khau doi hoi thoi gian bdo quan dai va chat
luong déng déu.

Mot trong nhitng yéu t6 quan trong anh
huéng dén kha nang bao quan va chat luong qua
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chudi 1a @6 gia thu hoach. Qua thu hoach qua non
sé c6 vi nhat, chin cham, khong déng déu; trong
khi qua thu hoach qua gia lai nhanh chin, dé mém
nhiin, hu hong va dé bi ton thuong lanh [3]. Tuy
nhién, hién nay nguoi trong chuéi tay cha yéu dua
vao kinh nghiém, hinh thai bén ngoai va thoi gian
trong ma chua co6 can ct khoa hoc ro rang dé xac
dinh thoi diém thu hoach t6i wu. Piéu nay dan dén
st khong 6n dinh vé chat luong, thoi gian bao
quan ngin va ty 1é tén that sau thu hoach cao.

Do d6, nghién cttu xac dinh @6 gia thu hoach
pht hop cho qua chudi tay c6 y nghia quan trong,
g6p phan kéo dai thoi gian bao quan, dap tmg nhu
cau tiéu dung trong nudc va xuat khau. Nghién
ctru nay nhiam danh gia anh hudng cta cac do gia
thu hai dén dac tinh ly hoa va kha nang bao quan
sau thu hoach ctia giong chuoi tay GL3-2, tir d6 xac
dinh d6 gia thu hoach thich hop cho muc dich bao
quan tuoi mot cach hiéu qua nhat.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Qua chuoi tay giong GL3-2 duoc trong tai xa
Ngoc Thanh, huyén Kim Poéng, tinh Hung Yén
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duoc thu hoach & cac @0 gia khac nhau. Qua chudi
sau khi thu hoach duoc van chuyén dén phong thi
nghiém B moén SLSH & CNSTH, Vién Nghién
ctru Rau qua. Thoi gian tir khi thu hai dén khi dua
vao thi nghiém khong qua 24 gio.

Qua chudi duoc 1dy mau vao chinh vu thu
hoach vao thang 5 nam 2023.

2.2. Phuong phap nghién ctu

2.2.1 B tri thi nghiém

Tién hanh bo tri thi nghiem véi 5 mic do gia
thu hoach (thu hoach sau 90, 100, 110, 120, 130
ngay sau khi tré hoa), sau thu hai qua chuéi duoc
pha nai, dong goéi trong thung carton c6 16t tui PE
(30 - 40 pm) va duogc bao quan & nhiét do 15+ 1°C.
Trén co so phan tich chat luong ctia qua chudi tai
thoi diém thu hai va trong qua trinh bao quan cho
dén khi ty 1é hu hong > 10%, tir do xac dinh duoc
do gia thu hai thich hop cho muc dich bao quan.

Khoi luong mau: 5 cong thirc x 3 1an nhac x 20
kg (01 buong) /mau.

Cac chi tiéu theo doi: Chiéu dai (mm), duwong
kinh (mm), khoi luong (g), do cing (kg/cm?), ty lé
thit qua (%), cuong do ho hap (ml CO,/kg.h), ham
luong chat kho hoa tan tong s6 (°Bx), ham luong
tinh bot (%), ham luong duong téng s6 (%), ty 1é hu
héng (%), mau sic vo qua.

2.2.2. Phuong phap phan tich

- Phuong phéap lay mau qua tuoi theo TCVN
9017:2011 [4].

- buong kinh qua: Qua dai dién dé xac dinh
duong kinh qua 1a qua & gitta nai chuoi va & hang
ngoai nai chuéi. Cat ngang qua & vi tri gitta qua,
tién hanh do khoang cach hep nhét giita hai canh
ctia mat cat ké ca chiéu day cua vo qua. Két qua la
trung binh cong cta cac gia tri do noi trén. Do
bang thude kep hién sé Digital Caliper (Uc) tix 0 -
200 mm, do chinh xac 0,01 mm.

- Chiéu dai qua: Qua dai dién dé xac dinh
chiéu dai qua 1a qua co chiéu dai 16n nhat, & hang
ngoai cta nai chudi. Tién hanh do chiéu dai duong
cong ngodi ctia qua, két qua la trung binh cong
cuia cac gia tri da do noi trén.

- Khéi luong qua: Lay 10 qua sau d6 can trén
can ky thuat va tinh s6 liéu trung binh.
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- Ti lé phan an duoc (%): Lidy 10 qua ngau
nhién, cit cuéng qua sat véi phan vo qua roi can
khoi luong qua. Tach bo vo qua, 14y thit qua va can
khoi luong. Ti 1é phan an duoc = (khoi luong thit
qua/khai luong qua ) *100.

- Do cting cua thit qua (kg/cm?: Puoc biéu thi
cho @0 chin ctia qua chudi va xac dinh bang thiét
bi do do cting Penetrometer duoc san xudt tai Y.
Puong kinh dau do 1a 0,5 cm, chiéu sau dam
xuyeén la 0,5 cm

-Xac dinh cuong do ho hap cua qua: Nong do
CO, duoc xac dinh biang thiét bi Felix F-960 Gas
Analyzer do hang Felix Instruments — Applied
Food Science (Hoa Ky) san xuat.

Cuong @0 ho hap cta qua duoc xac dinh theo
cong thic sau:

%CO,%(V—v)
X =
100xwxt

Trong d6: X 1a cuong d0 ho hap (ml
CO,/kg.h); %CO, 1a nong do CO, do duoc (%); V 1a
thé tich hop (ml); v 1a thé tich mau (ml); w 1a khoi
luong mau (kg); t 1a thoi gian ho hap (gio).

- Ham luong chat kho hoa tan tong s6 (°Brix)
duoc do bang khuc xa ké dién tir Digital
Refactometer (Atago Co., Ltd, Tokyo, Nhat Ban)
thang do do: 0 - 32° va duoc biéu thi bang °Brix
theo TCVN 7771:2007 [5].

- Ty 1é hu héng (%) duoc xac dinh bang ty 1é
phan tram qua cé cac triéu chimg bat thuong trén
vo qua: Nhiin, bién mau, thoi.

- Mau sidc cta vé6 qua: Puoc x4c dinh bang
may do mau KONICA Minolta ctia Nhat Ban dua
trén 3 thong so L, a, b (theo Hunter value).

- Xac dinh ham luwong tinh bot theo TCVN
4594:1988 [6].

- Xac dinh ham luong duong téng so theo
TCVN 4594:1988 [6].

- Xac dinh ham luong tanin bang phuong
phap Lowenthal (1877) [7].

22.3 Phuong phap xut Iy s6 liéu

Két qua thi nghiém duoc phan tich ANOVA va
kiém dinh LSD (5%) bang phin mém théng ke
SAS 9.0.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua vé s bién déi hoa Iy cua qua
chudi tay giong GL3-2 & cac do gia thu hai khac
nhau

3.1.1. Anh hudng ctia do gia thu hdi dén bién
doi hinh thai va khoi lrong qua

Kich thuoc va khéi luong 1a nhimg chi tieu
phan anh truc ti€p qua trinh phat trién va thanh
thuc ctia qua chuéi [2]. Vi vay, da theo doi su bién
d6i vé hinh thai va khéi luong qua tuong tmg voi
thoi gian sinh truéng tir 90 - 130 ngay sau khi tro
hoa. So liéu thu duoc thé hién ¢ bang 1.

Bang 1. Su bién d6i hinh thai va khéi luong qua chudi GL3-2 & cac do gia thu hai khac nhau

. bo gia thu hai (ngay sau tré hoa)
Chi tiéu
90 100 110 120 130
Chiéu dai (mm) 129,541 137,16° 145,42° 146,377 147,25
Duong kinh (cm) 4,73¢ 4,75° 4,87 4,90 4,93*
Khoi luong trung binh (g) 106,08¢ 119,12¢ 136,62° 138,43% 139,98?

Ghi chu: Trong cung mot hang, nhimg gid tri trung binh co chir ¢ mi khac nhau thi khiac nhau co y

nghia omico = 0,05.

Két qua & bang 1 cho thay, cac chi so chiéu dai,
duong kinh va khoi luong trung binh ctia qua chudi
tay GL3-2 c6 xu hudng ting dan theo thoi gian sinh
truong tir 90 - 130 ngay sau khi tr6 hoa nhung &
timg giai doan c6 murc do tang khac nhau. Cu thé, &
thoi diém sinh trudng tir 90 - 110 ngay sau tré hoa,
kich thuoc va khéi luong qua ting nhanh: Chiéu dai
qua tang tir 129,54 - 145,42 mm; duong kinh ttr 4,73 -
4,87 mm; khoi luong qua tang tir 106,08 - 136,62 g.
Giai doan nay phéan anh thoi ky phat trién sinh
dudong manh meé, tich lay khoi luong va kich thudc
ctia qua. Giai doan 110 - 120 ngay sau tré hoa, toc
do tang cham lai, duong kinh va khoi luong ting
khong nhiéu, cho thay day la giai doan cu6i clia qua
trinh sinh truong, qua chuén bi budc sang giai doan
thanh thuc. Giai doan 120 - 130 ngay sau tré hoa,

kich thudc va khéi luong qua ting khong dang ké,
su khac nhau khong c6 y nghia thong ké (o = 0,05),
diéu nay cho thay, qua trinh phat trién hinh thai da
dat nguong bao hoa. Két qua nay phu hop voi nhan
dinh cta Robinson va Galan Sauco (2010) [8] cho
thay su 6n dinh vé hinh thai cta giong chuoi tay &
giai doan cu6i phat trién, chuin bi budc sang giai
doan chin.

3.1.2. Anh huéng cia do gia thu héi dén mot
S0 chi tiéu sinh Iy cia qua chuoi tiy giong GL3-2

Trong qua trinh sinh trudéng, phat trién cta
qua, mot so chi tiéu sinh ly nhu: Cuong do ho hap,
trang thai, ty 1é phan an duoc c6 su thay d6i ro rét
va duoc thé hién qua cac so liéu duoc phan tich
danh gia thé hién & bang 2.

Bang 2. Su bién d6i trang thai, ti 1é phan an duoc va cuong do ho hap ctia qua chudi tay giong GL3-2
& cac d6 gia thu hai khac nhau

. Do gia thu hai (ngay sau tré hoa)
Chi tiéu
90 100 110 120 130
Do cing (kg/cm? 5,15% 4,38" 4,34° 4,08¢ 3,784
Ty lé phan an duoc (%) 67,544 70,85¢ 76,82 79,13? 79,19
Cuong do ho ha
& P 11,13¢ 12,01° 12,45° 12,52° 14,73
(ml CO,/kg.h)

Ghi chu: Trong cung mot hang, nhiing gid tri trung binh co chir & mi khac nhau thi khiac nhau co y
nghia omico = 0,05.

Do cimg thit qua 1a mot trong cac chi tiéu
danh gia su phat trién, thanh thuc va mic do chin

cta qua. Gia tri d6 cung giam dan theo thoi gian
thu hai tr 5,15 kg/cm? (90 ngay sau tré hoa)
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xudng con 3,78 kg/cm? (130 ngay sau tré hoa).
biéu nay phan anh ro qua trinh mém hoa mé qua
do su phan huy cau tric pectin va cellulose trong
qué trinh trudng thanh va chuyén sang chin sinh
ly. Giai doan 90 - 110 ngay sau tré hoa cho thay,
toc do giam do cing twong doi nhanh (giam 0,81
kg/cm?), trong khi gia tri nay & giai doan 110 - 130
ngay sau tré hoa van ti€p tuc gidm nhung voi toc
do cham hon. Két qua nay phu hop v6i nhan dinh
ctia Marriott va cs (1981) [9] va Wills va cs (2007)
[10] vé qua trinh gidm do cing trong qua ho hap
dot bién nhu chuoi. Nghién ctru cta Chen va cs
(2002) [11] ciing ghi nhan @6 ctmg chuoi giam ro
rét trong giai doan chuyén sang chin sinh ly.

Ty 1é phan dn duoc tang tir 67,54% (90 ngay
sau tré hoa) len 79,19% (130 ngay sau tré hoa), va
khong c6 su khac biét co y nghia giita mau thu hai
& thoi diém 120 va 130 ngay sau tré hoa. Diéu nay
cho thdy, phan thit qua ting dang ké trong giai
doan phat trién, dac biét tir giai doan tir 90 - 110
ngay sau tré hoa (tang ~9,3%) - day la thoi ky tich
lily vat chat chinh. Sau 120 ngay, qua trinh tich lay
chimg lai. Diéu nay c6 thé duwoc ly giai boi qua
trinh phat trién ctia qua gan dat cuc dai, phu hop
voi két qua nghién ctu ctia Kader, A. A. (2002)
[12] khi nghién ctru trén mot s6 gidng chudi tay
cling ghi nhan muc tang phan an duogc 6n dinh tir
120 ngay tro di.

Cuong do ho hap cta qua chudi tay GL3-2 co
su bién ddi ro réet tuy theo do gia thu hoach, duoc
thé hién qua su khac biét vé luong CO, thai ra (ml
CO,/kg.h). Két qua duoc trinh bay trong bang 2
cho thay xu huong ting dan cuong do ho hap theo
do gia thu hai. Cu thé, chudi thu hoach & thoi diém
90 ngay sau tré hoa c6 cudng do ho hap thap nhat,
dat 11,13 ml CO,/kg.h, cho thay hoat dong sinh ly
bén trong qua dién ra cham, qua con non va qua
trinh ho hap ¢ muc thap. Khi do gia tang lén,

cuong do ho hap tiang theo, dic biét ting manh &
mau duoc thu hoach ¢ thoi diém 130 ngay sau tré
hoa (14,73 ml CO,/kg.h), cho thdy qua da budc
vao giai doan ho hap manh, chuén bi cho qua trinh
chin sinh ly. Su gia ting cuwong do ho hap ¢ cac
thoi diém thu hoach muédn phan 4nh tinh chat ho
hap dot bién (climacteric) dién hinh cta chuoi, dac
trung boi mot dinh ho hap xay ra trudc hoac trong
qua trinh chin. Mau thu hai & thoi diém 130 ngay
sau tré hoa c6 cuong do ho hap cao nhat, ching to
qua da dat do gia sinh ly toi uvu dé budc vao qua
trinh chin sau thu hoach, diéu nay dong nghia véi
thoi gian bao quan ngan hon va nguy co hu hong
cao néu khong cé bién phap xtt ly thich hop. Két
qua nay twong dong véi dic tinh sinh 1y cta chudi
da duoc mo ta boi Dadzie va Orchard (1997) [2] va
Ahmad va cs (2001) [13]. Chudi 1a loai qua dién
hinh c6 ho hap dot bién, nén su gia ting manh &
cu6i giai doan sinh trudng 1a yéu t6 chi thi ro rang
cho thoi diém thu hoach thich hop nham kéo dai
thoi gian bao quan va van chuyén.

Nhu vay, viec lua chon thoi diém thu hoach
phu hop sé anh huong dang ké dén cuong do ho
hap va tir d6 anh huéng dén kha niang bao quan.
Chuéi thu hoach & thoi diém 110 ngay sau tré hoa
c6 cuong do ho hap trung binh (12,45 ml
CO,/kg.h), day la khoang thoi gian thich hop dé
dam bao can bang gitra kha nang bao quan va chat
luong an duogc sau khi chin.

3.1.3. Anh hudng cia dp gia thu hdi dén cdc
chi tiéu hoéa hoc cia qua chuoi tay giong GL3-2

Cac chi tiéu hoa hoc 1a mot trong nhing co s&
dé danh gia chat luong dinh dudéng va cam quan
clia qua tuoi noi chung va qua chudi tady giong
GL3-2 noi rieng. Su bién d6i thanh phan hoa hoc
ctia qua chudi & cac thoi diém thu hai khac nhau
duoc thé hién ¢ bang 3.

Béng 3. St bién d6i thanh phan héa hoc ctia qua chudi tay giong GL3-2 & cac do gia thu hai khac nhau

) i Do gia thu hai (ngay sau tré hoa)
Chitiéu 90 100 110 120 130
Ham luong chat kho hoa tan téng so (°Bx) 1,9°¢ 2,84 3,5° 4,6 5,8
Ham luong tannin (%) 0,94? 0,74 0,56 0,47° 0,45°
Ham luong tinh bot (%) 17,83° 18,95* 18,40P 17,62¢ 15,89°¢
Ham luong duong téng s6 (%) 1,12¢ 1,25¢ 2,02¢ 2,85 3,78

Ghi chu: Trong cung mot hang, nhiing gid tri trung binh co chiv ¢ mi khac nhau thi khiac nhau co y

nghia o miic o= 0,05
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Két qua & bang 3 cho thdy, cac chi tieu hoa
hoc nhu ham luong chat kho hoa tan téng so
(°Bx), tinh bot, duong téng s6 va tannin clia qua
chudi tay giong GL3-2 bién dong ro rét theo do gia
thu hai. Nhing bién dong nay phan anh cac qua
trinh chuyén héa néi sinh quan trong trong qua
trinh truong thanh va chin sinh ly ctia qua chuoi.

Ham luong chat kho hoa tan téng s6 tang dan
ter 1,9°Brix & 90 ngay sau tré hoa lén 5,8°Brix ¢ 130
ngay sau tré hoa, cling voi su gia ting ham luong
duong téng so tir 1,12 - 3,78%. Két qua nay phu hop
voi két qua nghién ctu trén giong chudi
Cavendish “Pei Chiao” tai Dai Loan [14], chu6i
Williams AAA tai Ecuador [15], cting nhu két qua
nghién cttu ctia Zhang va cs (2005) [16], trong d6
ghi nhan su gia ting ham luong chat kho hoa tan
téng s6 va duong tu do trong qua trinh qua dat
chin sinh ly. Pay la hé qua ctia qua trinh thiy phan
tinh bot thanh duong dudi taic dong ctia enzyme
amylase va invertase, giup cai thién vi ngot va chat
lwong cam quan cta qua.

Ham luong tinh bot ctia qua duoc bién déi
theo 2 giai doan: Trong khoang thoi gian thu hai tir
90 - 100 ngay, ham luong tinh bot tang ti 17,83%
dén 18,95%, diéu nay cho thay, qua chudi co6 do gia
thu hai 90 ngay sau tré hoa chua duoc phat trién
day dda, chua tich luy t6i da luong vat chat trong
qua; voi do gia thu hai tir 100 - 130 ngay sau tré hoa,
ham luong tinh bot gidm dan tir 18,95% xudéng con
15,89%, twong tu voi xu huong ghi nhan & chuoi
Cavendish [17] khi ma tinh bot gidm tir 74% xudng
31% chat kho trong qua trinh qué chin. Tuy nhién,
muc d6 gidam & qua chudi tay giong GL3-2 thap hon,
diéu nay c6 thé do su khac biét vé giong, diéu kien
sinh thai, hoac thoi diém thu hoach chua tring
khop hoan toan véi dinh sinh ly tich liy tinh bot.

Ham lwong tannin (gay vi chat cia qua) giam
tir 0,94% & mau thu hai 90 ngay sau tré hoa xuéng
con 0,45% & mau thu hai 130 ngay sau tré hoa,
cho thay su gidm dan ro rét caa hop chat phenolic
nay trong qua trinh phat trién qua. Co ché loai bo
tannin thong qua su polymer hda va két tha &
dang khong tan da dugc moé ta boi Seymour va cs
(1993) [18] va cac nghién ctu cua Garcia va
Barrett (2002) [19], phan 4nh qua trinh khir vi
chat tu nhién cta qua dé chuyén sang trang thai
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an duoc.

Tom lai, cac két qua thu duoc cho thay, cac
qua trinh sinh hoa bén trong qua chudi tay giong
GL3-2 thay d6i dang ké theo d¢ gia thu hai, voi xu
huéng: Ham luong tinh bot va tannin gidm dan,
trong khi ham luong dudng va chat kho hoa tan
téng sO tang. Nhimg bién ddi nay la co s& quan
trong dé xac dinh thoi diém thu hoach t6i wu, giup
can bang gitta kha niang bdo quan va chat luong
cua qua sau chin. Trong d6, giai doan 100 - 120
ngay sau tré hoa cé thé duoc xem la thoi diém phu
hop, khi qua bat dau tich lily duong, gidm tannin
va van duy tri mot phan tinh bot & muc twong doi
(18,95 - 17,62%): Pay la yéu to rat quan trong do
néu tinh bot gidam qua nhiéu (nhu & mau thu hai
130 ngay sau tré hoa), qua sé chin nhanh va rat
khoé bao quan. Trong giai doan 100 - 120 ngay, voi
ham luong tinh bot nay sé ti€p tuc qua trinh
chuyén hoa sau thu hoach, gitup qua chin tir tt,
déu mau, khong bi nhiin nhanh, thuan loi cho bao
quan, van chuyén va tiéu thu.

3.2. Két qua nghién ciru &nh hudng cta do gia
thu hai dén chat lwong qua chudi tay giong GL3-2
trong qua trinh bao quan

3.2.1. Anh huong ctia do gia thu hdi dén mau
sac vo quad chuoi tay giong GL3-2 trong thoi gian
bdo quan

Hinh thitc bén ngoai, diac biét 1a mau sac vo
qua, 1a yéu t6 quan trong tao nén gia tri cam quan
va thuong phdm ctia qua chudéi. Trong qua trinh
sinh trudong, bao quan sau thu hoach va chin, mau
sdc vo thay ddi dang ké do qua trinh phan hay sac
to diep luc va biéu hién cac siac t6 khac nhu
carotenoid [20]. Chinh vi vay, nghién ctu tién
hanh danh gia anh huéng cta cac do gia thu hai
khac nhau dén su bién déi mau sic vo qua thong
qua céc chi s6 L, a va b. Két qua nghién cttu duoc
thé hién & hinh 1.

Hinh 1 cho thay, gia tri L cua vo qua chudi
thu hoach ¢ thoi diém 90 ngay sau tré hoa va 100
ngay sau khi tré hoa tang nhe trong giai doan dau
bao quan va gan nhu khong thay déi dang ké dén
cudi chu ky. Piéu nay phan anh hién tuong cham
chin, vé qua duy tri do sang 6n dinh do chua du
do chin sinh ly dé enzyme chlorophyllase hoat
dong manh me.
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Thoi gian bao quan

Hinh 1. Sy bién d4i gia tri L ctia vé qua chudi tay giong GL3-2 theo cac d¢ gia thu hai khac nhau trong
qua trinh bao quan

Nguoc lai, & cac do gia thu hai tir 110 ngay sau
tré hoa tro di, gia tri L gidm ro rét sau ngay thu 5
va dac biét giam manh tir ngay tha 15 tro di. Voi

mau thu hai ¢ thoi diém 130 ngay sau tré hoa, toc
—— 90 ngay 100 ngay

10

Gia tri a
n

—&— 110 ngay —— 120 ngay

do suy giam gia tri L 1a nhanh nhat, thé hién qua
nhanh chéng mat mau xanh va nga mau vang dac
trung cua giai doan chin va lao hoa.

130 ngay

Thoi gian bao quan (ngay)

Hinh 2. Sy bién d6i gi4 tri a ciia vd qua chudi tay giong GL3-2 & cac d9 gia thu hai khac nhau
trong qué trinh bao quan

Gia tri a thé hién dai mau xanh 14 cay dén do,
hinh 2 cho thay, gia tri a taing dan & tat ca cac do
gia thu hai, cho thdy qua trinh chuyén tir sic xanh
14 sang d6 - vang dang dién ra, dong thoi phan anh
st phan huay chlorophyll va boc 160 sic to
carotenoid [10]. Pang chu y, chuéi thu hoach &
thoi diém 100 va 110 ngay sau tré hoa c6 gia tri a
thap trong nhimg ngay dau nhung lai ting nhanh

G0 ngay 100 ngay

40

20 o—____/

10

Giatrib

==d—110 ngay

Ngay 6

va vuot qua cac thoi diém thu hai khac vao cudi
chu ky bdo quan. Diéu nay cho thay, day la do gia
c6 qua trinh chuyén mau hiéu qua va can bang,
pht hop v6i mitc @ chin thuong pham cao, dé hap
dan nguoi tieu dung. Véi 3 do gia con lai (twong
ung voi cac thoi diém thu hai 90, 120, 130 ngay) thi
gia tri a c6 xu huéng bién déi tuong doi dong déu
nhung khong dot bién.

e 120 ngay 130 ngay

30 ;‘;f “\-—M
- \\ﬁ‘,

Ngay 9 Ngay 12 Ngay 15

Thoi gian bao quan

Hinh 3. Sy bién ddi gia tri b cia v qua chudi tay giong GL3-2 & cac d9 gia thu hai khac nhau
trong qua trinh bao quan
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Két qua cho thdy, & tat ca cac do gia thu hai,
gi4 tri b déu ting trong giai doan dau bao quan (0 -
10 ngay). Theo Chen va Ramaswamy (2002) [20]
va Wills va cs (2007) [10]: Su bién déi mau sic
duoc ly gidi cht yéu do hoat dong ctia enzyme
chlorophyllase phan huy chlorophyll va su biéu
hién ctia carotenoid - tao nén mau vang dac trung
& chuoi chin. Sy gia taing nhanh va manh hon & cac
mau thu hoach tai d6 gia cao (110 - 130 ngay sau
tr6 hoa) cho thdy moéi tuong quan thuan gitta do
gia va toc do chuyén mau vo qua.

Tuy nhién, sau khoang 15 ngay bao quan, gia
tri b & cac mau thu hoach sém (90 - 100 ngay sau
tr6 hoa) bat dau gidm manh, c6 thé do qua bi thoai
hoa vo hoac phat trién cac vung nau do tac dong
ctia qua trinh oxy héa va lao hoa mo vo [2]. Doi voi
cac mau thu hoach muon (dic biét 1a 130 ngay sau
tré hoa), tuy dat gia tri b cao hon ¢ giai doan dau,

nhung su suy giam ciang dién ra nhanh hon sau
ngay thtt 15, cho thay qua c6 xu huéng chin nhanh
va giam gia tri cam quan sém hon.

Nguoc lai, qua thu hoach & 110 - 120 ngay sau
khi tré hoa khong chi dat gia tri b cao, thé hién gia
tri cdm quan tot, ma con duy tri duoc gia tri nay
lau hon trong thoi gian bao quan, cho thay day la
thoi diém thu hoach thich hop dé t6i wu hoa mau
sdc vo trong qua trinh bao quan.

3.2.2. Anh huong ctia do gid thu héi dén chat
lrong cua qud chudi tay giong GL3-2 trong qud
trinh bdo quan

Két qua danh gia cac chi tiéu hoa hoc dac
trung ctia qua chudi tay giong GL3-2 trong thoi
gian b4o quan sau thu hoach véi tan suat 1ay mau 5
ngay/lan duoc trinh bay & bang 4.

Bang 4. Su bién @6i ham lugng tinh bot va ham luong dudng ctia qua chudi tay giong GL3-2 & cac do gia
thu hai khic nhau trong thoi gian bao quan

Chi tieu Do gia thu”héi Thoi gian bao quan (ngay)
(ngay sau tro hoa) 0 3 6 9 12 15

90 17,87¢ 17,45% | 16,95 | 16,20 | 15,31* | 14,05%

100 18,95° 18,33* | 17,538 16,45 15,028 | 13,74°

Ham luong 110 18,46" 17,65° | 16,85¢ 15,36° | 13,47° | 10,98°
tinh bot (%) 120 17,62 16,41¢ | 14,91° | 13,15 | 11,41° 8,92
130 16,01% 14,72 | 12,06" 9,72F 6,93" 3,87F

90 1,155 1,178 1,98 2,23F 2,54" 2,88"

Ham luong 100 1,27° 1,464 1,97¢ 2,724 3,53P 4,21¢
duong tong 110 2,03¢ 2,41¢ 2,97" 3,72¢ 4,65° 6,12¢
so (%) 120 2,84" 3,63" 451" 5,50" 6,75" 8,26"
130 3,80% 4,93% 6,86" 8,95 11,06 | 13,234

Ghi chu: Trong cung mot hang, nhiing gid tri trung binh co chir & mi khac nhau thi khiac nhau co y

nghia o miic o = 0,05

Két qua & bang 4 cho théy, xu huéng giam dan
ctia ham luong tinh bot va tang dan cia ham luong
duong téng s6 trong sudt thoi gian bao quan & tat
ca cac mau.

Tai thoi diém bat dau bao quan (ngay 0), ham
luong tinh bot cao nhat & cac mau thu hai 100 va
110 ngay sau tré hoa (18,95% va 18,46%), phan anh
qua trinh tich lay tinh bot dang ¢ dinh. Trong khi
d6, cac mau thu hai ¢ 120 va 130 ngay sau tr6 hoa
da bat dau giam tich lay, cho thay chudi & cac mau
nay da budc vao giai doan chin sinh ly. Sau 15
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ngay bao quan, ham luong tinh b6t gidm manbh,
dac biet @ mau thu hai 120 va 130 ngay sau tré hoa,
chi con 8,92% va 3,87% - thap hon dang ké so voi
cac mau thu hai som hon (13,74 % & 100 ngay sau
tré hoa va 14,05% & 90 ngay sau tré hoa).

Nguoc lai, ham lwong duong téng s ting ro
rét & cac mau thu hai muon. Sau 15 ngay, mau thu
hai 120 va 130 ngay sau tré hoa c6 ham luong
duong téng sO cao nhat (8,26% va 13,23%), trong
khi cac mau thu hai 90 va 100 ngay sau tré hoa chi
dat khoang 2,88% va 4,21%. Qua trinh nay phan anh
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co ché thiy phan tinh bot thanh duong dudi tac
dung ctia enzyme amylase, 1a d4au hiéu cta qua
budc vao hoac dat dinh chin sinh ly [16].

bac biét, sau 6 ngay bao quan, toc do chuyén
hoa tinh bot thanh duong dién ra nhanh chong & cac

mau thu héi 120 - 130 ngay sau tré hoa. Trong khi
do6, cac mau thu hai 100 - 110 ngay sau tré hoa co su
chuyén hoa cham hon, ching t6 chuéi & giai doan
nay chua san sang budc vao giai doan chin nhanh,
thich hop cho bao quan kéo dai hodc van chuyén xa.

Béng 5. Anh hudng ctia do gia thu hai dén cuong d6 hé hép ciia chudi tay giong GL3-2
trong thoi gian bao quan (ml CO,/kg.h)

Po gia thu héi Thoi gian bao quan (ngay)
(ngay sau tr6 hoa) 0 6 9 12 15
90 11,134 | 7,12 | 9,28° | 13,83° | 15,70° | 18,91°
100 12,01° | 7,31° | 9,49° | 14,71 | 16,77 | 19,32¢
110 12,45 | 7,76° | 9,64° | 15,46° | 19,10° | 20,81°
120 12,52 | 8,85% | 13,33 | 16,50 | 19,97 | 23,65
130 14,73* | 11,17* | 15,76* | 27,24* | 39,83" | 26,45

Ghi chu: Trong cung mot cot, nhiimg gia tri trung binh co chir ¢ mii khac nhau thi khac nhau co y

nghia ¢ mic a = 0,05.

Bang 5 cho thay, do gia thu hai c6 anh hudéng
ro rét dén cuong do ho hap cua chudi tay giong
GL3-2 trong suot thoi gian bao quan. Tai thoi diém
bat dau bao quan (ngay 0), mau chuéi thu hoach &
130 ngay sau tré hoa c6 cuong @6 ho hap cao nhat
(14,73 ml CO:/kg.h), trong khi mau thu hoach
som nhat (90 ngay sau tré hoa) chi dat 11,13 ml
CO:/kg.h. Su khac biét nay cho thay mitc do chin
sinh ly ctia qua tai thoi diém thu hoach da tac dong
truc tiép dén cuong do6 ho hap ban dau. Qua thu
hoach muon c6 xu huéng tién gan dén hoac da
budc vao giai doan ho hap dot bién - mot dic trung
dién hinh cta céac loai qua ho hap dot bién nhu
chuoi [12], [2].

Tuy nhién, trong ba ngay dau bao quan, cuong
do ho hap cta tat ca cac mau déu giam dang ké.
biéu nay duoc ly gidi bang hién tuong sinh ly thich
nghi nhiét. Chuéi sau thu hoach duoc chuyén tir
diéu kién nhiét 3o moi truong (~25 - 28°C) vao moi
truong lanh (15 + 1°C), dan dén gidm toc do cac
phan tmg sinh héa, bao gém cd ho hap, theo
nguyén ly Q:., khi nhiét do giam 10°C thi toc do
phan tmg enzyme giam khoang 2 lan [21]. Day la
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giai doan trc ché sinh ly tam thoi, gitp lam cham
cac qua trinh trao d6i chat va kéo dai thoi gian
chin.

T sau giai doan thich nghi (sau ngay thi 3),
cuong do ho hap bat dau gia tang trd lai, thé hién
ro nhat & mau thu hoach 130 sau tré hoa. Cuong
do ho hap & mau nay ting nhanh, dat dinh vao
ngay 12 (39,83 ml CO./kg.h), sau d6 giam nhe
vao ngay 15, phan anh dac diém ho hap dot bién
va qud trinh chin nhanh, cé thé lam rut ngan thoi
gian bao quan. Su gia tang manh mé nay co lién
quan dén hoat dong manh cta hé enzyme tong
hop ethylene nhu ACC synthase va ACC oxidase
[22], kich thich cac qua trinh chuyén héa lam
mém mo qua, phan giai tinh bot va bién d6i mau
Ssac.

Nguoc lai, caic mau thu hoach sém hon (90 -
100 ngay sau tré hoa) duy tri muic ho hap thap hon
va ting cham qua thoi gian, phan anh mac do chin
sinh 1y con non va qua trinh ho hip chua duoc
kich hoat manh. Diéu nay kéo dai thoi gian bao
quan nhung c6 thé anh hudng dén chat luong cam
quan va dong déu trong qua trinh chin sau nay.
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Céac mau thu hoach & 110 va 120 ngay sau tré
hoa cho thay, cuong do ho hap ting déu va on
dinh qua cac giai doan bao quan. Mac du khong
dat dinh ho héap cao nhu mau 130 ngay sau tré hoa,
nhung toc do gia tang tir ngay 3 dén 15 6n dinh,
cho thady mutc do chin sinh ly phu hop, gitp can

bang gifta qua trinh chuyén hoéa chat luong va kha
nang kéo dai thoi gian bao quan. Pay co thé 1a giai
doan thu hoach t6i wu d6i voi chu6i tay giong GL3-
2 dé vira dam bao chat luwong thuong pham, virta
kéo dai thoi gian ton trit.

Béng 6. Anh hudng ciia d6 gia thu hai dén ty 1& hu hdng ctia chudi tay giéng GL3-2

trong thoi gian bdo quan
Po gia thu héi Thoi gian bao quan (ngay)
(ngay sau tr6 hoa) 0 3 6 9 12 15
90 0 0 2,4* 6,6 12,7° 15,8°
100 0 0 2,2 6,3 13,2¢ 16,4
110 0 0 1,2¢ 3,6° 9,1¢ 11,6°
120 0 0 1,5 4,4° 10,4¢ 12,24
130 0 0 2,3 74 13,8? 18,7%

Ghi chu: Trong cung mot cot, nhimg gia tri trung binh co chir ¢ mii khac nhau thi khac nhau co y

nghia ¢ mic a = 0,05.

Bang 6 cho thdy, ty 1é¢ hu hong cia chudi
trong qua trinh bao quan c6 su khac biét dang ké
gitra cac do gia thu hai. Sau 12 -15 ngay bao quan,
chu6i thu hoach ¢ thoi diém 130 ngay sau tré hoa
c6 ty l1é hue hong cao nhat (twong tng 13,8% va
18,7%), tiép theo 1a cac mau thu hoach & thoi diém
100 va 90 ngay. Trong khi do, cac mau thu hai ¢
thoi diém 110 va 120 ngay sau tré hoa cho thay ty
lé hue hong thap hon dang ké (twong tmg 11,6% sau
15 ngay; 9,1% sau 12 ngay & do gia thu hai 110
ngay va 12,2% sau 15 ngay; 10,4% sau 12 ngay & do
gia thu hai 120 ngay).

Ty 1é hu hong cao & mau thu hai 130 ngay sau
tr6 hoa la do qua da buoc vao giai doan chin khi
thu hoach, mé qua mém, dé tén thuong co hoc.
Trong khi d6, mau thu hai ¢ thoi diém 90 - 100
ngay sau tré hoa tuy con xanh va chac nhung chua
hoan thién vé sinh ly, dan dén su tich lay dinh
duong chua day dd, dé bi hu hong do tac dong co
ly hodc hoat dong enzyme chua 6n dinh. Cac mau
thu hai ¢ thoi diém 110 - 120 ngay sau tré hoa duoc
danh gia 1a giai doan t6i vu, khi qua dat do thanh
thuc sinh Iy ma chuwa buéc vao giai doan chin. Xu
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huéng nay tuong déng voi két qua nghién ctru cia
Kader (2002) [12] va Dadzie va Orchard (1997)
[2], trong d6 nhan manh thoi diém thu hoach phu
hop ¢6 vai tro quyét dinh dén ty 1¢ hu hong va hiéu
qua bao quan doi voi cac loai qua ho hap dot bién
nhu chudi.

Téng hop cac két qua thu duoc cho thay, do
gia thu hai anh huong dang ké dén chat luong va
kha nang bao quan ctia qua chudi tay giong GL3-
2. Néu thu hoach qua som (90 - 100 ngay sau tré
hoa), chuéi chua dat do chin sinh ly, ham luong
tinh bot cao, duong thép, thoi gian bao quan kéo
dai nhung huong vi chua hoan thién. Néu thu
hoach qua muon (130 ngay sau tré hoa), chudi
dat gia tri cAm quan va ham luwong duong cao
nhat, nhung lai c6 thoi gian bdo quan ngan, ty lé
hu hong cao. Mau thu hai ¢ thoi diém 100 - 110
ngay sau tré hoa cho thay ty l¢ hu hong thap nhat
sau 12 - 15 ngay bao quan & nhiét do 15 + 1°C.
biéu nay khang dinh day 1a do gia thu hai t6i uu,
két hop gitra chat luong cam quan (ngot, it chat,
cau truc con nguyén ven) va kha niang bao quan
hiéu qua.
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4. KET LUAN

Két qua danh gia va theo doi chat luong cta
cac mau chudi tay giong GL3-2 & do gia thu hai
khac nhau trudc va sau bao quan & nhiét do 15 +
1°C da cho thay, cac chi tiéu vé khoi luong, kich
thudc, ham luong dudng cua qua chudi tay giong
GL3-2 tang dan theo do gia thu hai voi muc do
tang khac nhau. Dong thoi, do gia thich hop cho
muc dich bdo quan déi voi qua chudi tay GL3-2 1a
110 ngay sau khi tré hoa, & do gia ndy qua chuoi
c6 ham lugng duong thap (2,02%), tinh bot cao
(18,40%), c6 ty le hu hong thap nhat sau 12 ngay
bao quan & nhiét do 15+ 1°C.

TAI LIEU THAM KHAO

1. Tran Danh Stru, Bui Thi Thu Huyén, Pham
Thi Xuan, Ha Minh Loan, Tran Thi Anh Nguyét,
b6 Thi Thu Trang, Nguyén Thi Tuyét (2017). Ky
thudt trong va cham séc cdy chudéi. Vién Khoa hoc
Nong nghiép Viet Nam — Trung tam Khuyén nong
Quoc gia. ISBN 978-604-9803-10-9.

2. Dadzie, B. K. & Orchard, J. E. (1997).
Routine post harvest Screening of
Banana/Plantain hybrids: Criteria and methods.
INIBAP technical guidelines No. 2. International
plant genetic resources Institute (IPGRI),
Montpellier, France.

3. Pathak, N. & Srivastava, R. (2020). Post-
harvest management of banana: A review.
International Journal of Chemical Studies, 8(4),
2936 - 2942,

4. Tiéu chudn Quoc gia TCVN 9017:2011. Qua
tuoi - Phuong phap 14y mau trén vuon san xuat.

5. Tiéu chuin Quéc gia TCVN 7771:2007. San
phdm rau, qua - Xac dinh ham luong chat ran hoa
tan - Phuong phap khuc xa ké.

6. Tieu chuidn Quoc gia TCVN 4594:1988. Do
hop - Phuong phép xéac dinh duong téng s6, duong
khtt va tinh bot.

7. Lowenthal J. (1877). Uber die bestimmung
des gerbstoffs. Z. Anal. Chem., 16: 33 - 48.

8. Robinson, J. C. & Galan Sauco, V. (2010).
Bananas and Plantains, 2nd ed. CAB International.

9. Marriott, J., Robinson, M., & Karikari, S. K.
(1981). Starch and sugar transformation during
the ripening of plantains and bananas. Journal of

NONG NGHIEP VA MOI TRUONG - THANG 8/2025

the Science of Food and Agriculture, 32(10), 1021 -
1026.

10. Wills, R., McGlasson, B., Graham, D. &
Joyce, D. (2007). Postharvest: An Introduction to
the Physiology and Handling of Fruit, Vegetables
and Ornamentals. 5th Edition. UNSW Press.

11. Chen, C. R, Paull, R. E., & Nishijima, W.
T. (2002). Postharvest handling and storage of
banana fruit: Changes in firmness and cell wall
components. Postharvest Biology and Technology,
26(1), 85-95.

12. Kader, A. A. (2002). Postharvest
Technology of Horticultural Crops. 3rd ed.,
University of California, Division of Agriculture
and Natural Resources.

13. S. Ahmad, B. Clarke, A. Thompson (2005).
Banana harvest maturity and fruit position on the
quality of ripe fruit. Ann. Appl. Biol 139(3), 329 -
335.

14. Wang, Y. S, Lin, H. T. & Chen, K. S.
(2015). Ripening behavior and quality of “Pei-
Chiao” bananas stored at different temperatures.
Scientia Horticulturae, 190, 32 - 37.

15. Gonzalez-Montelongo, R., Gloria Lobo, M.,
& Gonzalez, M. (2010). Antioxidant activity in
banana peel extracts: Testing extraction
conditions and related bioactive compounds. Food
Chemistry, 119(3), 1030 - 1039.

16. Zhang, C., Tanabe, K., Tamura, F., Itai, A.,
Yoshida, A. & Mitani, N. (2005). Accumulation of
sugars and acids in the fruit of Japanese pear
during maturation. Journal of the Japanese Society
for Horticultural Science, 74(4), 261 - 265.

17. Liu, F., Fu, S., Bi, X,, Chen, F. & Liao, X.
(2018). Sugar and organic acid composition of
banana ripened in different storage conditions.
Food Chemistry, 260, 193 - 199.

18. Seymour, G. B., Taylor, J. E. & Tucker, G.
A. (Eds.). (1993). Biochemistry of fruit ripening
(Ch. 9, pp. 83 - 106). London: Chapman & Hall.

19. Garcia, E. & Barrett, D. M. (2002).
Preservative treatments for fresh-cut fruits and
vegetables. In: Fresh-cut Fruits and Vegetables:
Science, Technology, and Market (eds. O.
Lamikanra), CRC Press, 267 - 304.

111



KHOA HOC & CONG NGHE

20. C. R. Chen, H. S. Ramaswamy (2002). o the physiology and handling of fruit, vegetables
Color and texture change Kinetics in ripening and ornamentals (6th ed.). CABI

bananas, LWT Food Sci. Technol, 35, 415 - 419 22. Saltveit, M. E. (1999). Effect of ethylene on

21. Wills, R., Golding, J., McGlasson, B. & quality of fresh fruits and vegetables. Postharvest
Graham, D. (2016). Postharvest: An introduction  Biology and Technology, 15(3), 279 - 292.

EFFECT OF HARVEST MATURITY ON THE STORABILITY OF GL3-2 BANANA FRUITS
Hoang Thi Le Hang', Nguyen Duc Hanh', Nguyen Hoang Viet'!, Hoang Thi Tuyet Mai
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Abstract

The study was conducted to determine the appropriate harvest maturity stage for the GL3-2
banana cultivar in order to enhance fruit quality and extend postharvest storage life. Fruits were
harvested at five stages after flowering: 90, 100, 110, 120, 130 days and were subsequently stored
at 15 + 1°C until the spoilage rate exceeded 10%. Morphological, physiological, physicochemical
and storability parameters of GL3-2 bananas at different harvest maturities were analyzed. The
results showed that morphological traits (length, diameter, weight), chemical composition
(starch, sugar, tannin) and sensory quality changed markedly with harvest maturity. Harvesting
at 110 days after flowering was identified as the most suitable stage for fresh storage, as fruits at
this stage had a low sugar content (2.02%), high starch content (18.4%) and the lowest spoilage
rate (< 10%) after 12 days of storage at 15+ 1°C.
Keywords: Banana, GL3-2 cultivar, harvest maturity, storability.
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NGHIEN CUU ANH HUONG CUA NHIET DO
VA BAO Bi BEN KHA NANG BAO QUAN
QUA CHUOI TAY GIONG GL3-2

Nguyén Pic Hanh" ", Hoang Thi Lé Hing!, Nguyén Hoang Viét!,
Hoang Lam Tung!, Hoang Thi Tuyét Mai', Nguyén Hitu Pttc Thinh?
! Vien Nghién ciu Rau qua

? Hoc vién Nong nghiép Viét Nam

"Email- hanhbgch@yahoo.com.vn

TOM TAT

Nghién cttu nay duoc tién hanh nham danh gia anh huéng cia cac diéu kién nhiét do bao quan
(12 £ 1°C, 15 £ 1°C, 20 + 1°C) va cac loai bao bi (mang LDPE d6 day 30 va 40 pm, mang
GreenMAP d6 day 30 va 40 ym va khong bao bi) dén chat luong va kha nang bao quéan cia qua
chudi tay giong GL3-2 sau thu hoach. Céc chi tiéu bao gém: Ty 1é hao hut khéi lwong, ham luong
chat kho hoa tan tong s6 (TSS) va ty lé thoi hong, cuong do ho hap, cuong do san sinh etylen
duoc theo doi trong sudt thoi gian bao quan. Két qua cho thay, bao quan & nhiét do thap 15+ 1°C
va stt dung mang bao go6i GreenMAP c6 hiéu qua ro rét trong viéc tc ché qua trinh chin, giam
hao hut va kéo dai thoi gian bao quan. Véi viéc st dung bao bi GreenMAP c6 d6 day 30 ym va bao
quan & nhiét do 15 + 1°C, sau 30 ngay ton trit ty ¢ thoi hong 1a 4,46%; ty 1é hao hut khai luong tu
nhién 1a 4,40%; ham lwong tinh bot 1a 10,92% va ham luong TSS 1a 5,7%; trang thai qua qua xanh,
ctng, thit qua mau trang nga, cuéng qua khong bi héo.

Tt khoa: Chudi tay GL3-2, bdo quadn sau thu hoach, nhiét do, bao bi LDPE, bao bi GreenMAP.

1. DAT VAN BE

Chudi 1a mot trong nhing loai cay an qua
quan trong bac nhat thé gidi, ding thit tu vé san
luong sau lua, lua mi va ngd, dong thoi 1a mat hang
xuat khau chua luc ctia nhiéu quoc gia dang phat
trién [1]. Chuoi tay (nhom AAB), dac biét 1a giong
GL3-2, 1a mot giong chudi phé bién va co gia tri
kinh té cao tai Viet Nam, duoc wa chuong bdi
huong vi dac trung va gia tri dinh duong phong
pht [2] Chuéi chita nhiéu vitamin (C, B6), khoang
chat (kali, magié) va chat xo, mang lai nhiéu loi
ich cho sttc khoe con nguoi [3].

Tuy nhién, chuéi 1a loai qua ho hap dot bién,
c6 toc do chin nhanh sau thu hoach, dan dén qua
trinh chin nhanh va thoi gian bdo quan ngin,
thuong dudi 7 - 10 ngay ¢ diéu kién thuong dan
dén tén that 16n vé chat luong va s6 luong néu
khong cé bién phap bao quan phu hop [4]. Qua
trinh chin ctia chu6i lién quan chat ché dén su gia
tang cuong do ho hap va san sinh etylen, lam thay
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d6i mau sac, do ctmg, mui vi va gia tri dinh duong
cua qua. Hién trang nay dat ra thach thac 1én
trong viéc kéo dai thoi gian bao quan, van chuyén
va phan phoi, dac biét doi voi chudi tay giong GL3-
2 khi can phuc vu ca thi truong noi dia va xuat
khau.

Nhiet do va bao bi 1a hai yéu t6 vat ly then
chot, tac dong manh meé dén cac qua trinh sinh ly
sau thu hoach ctia chudi va cac loai rau qua ndi
chung. Nhiét do cao thuc ddy manh mé cuong do
ho hap cua qua (Q10 rule), lam tang toc do tiéu
thu chat du trit, san sinh nhiét va CO,, dan dén lao
héa nhanh va suy giam chat luong [5]. Dong thoi,
nhiét do cao ctng lam tang hoat dong ctia cac
enzyme gay hoa nau (polyphenol oxidase) va lam
mém qua (pectinase, amylase) cung voi viéc thuc
ddy toc do thoat hoi nuoc, gay héo va giam khoi
luong. Nguoc lai, du nhiét do thap c6 thé lam
cham qua trinh chin, nhung chuéi 1a loai qua nhiét
doi, dac biét nhay cam voi tén thuong lanh
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(chilling injury) khi bao quan dué6i 13°C, dan dén
vo chuyén mau nau sam, thit qua chai va mat kha
nang chin binh thuong [6, 7].

Bén canh nhiét o, bao bi dong vai tro quan
trong trong viéc tao ra mot vi moi truong thich hop
xung quanh quda, dac biét la thong qua ky thuat
bao goi khi quyén bién déi (Modified Atmosphere
Packaging - MAP). Cac loai vat liéu bao goi voi kha
nang tham khi chon loc cho phép kiém soat nong
do O, va CO, bén trong, ttc ché cuong do ho hap,
lam cham qua trinh chin va san xuat etylen [8, 9].
boéng thoi, bao bi con tao hang rao vat Iy han ché
st mat nudc, duy tri do tuoi va khaéi luong cta san
phdm, cting nhu bao vé qua khoi cac tén thuong
co hoc trong qua trinh van chuyén. Vi vay, nghién
ctru nay sé cung cap co s& khoa hoc va thuc tién
cho san xuat, gép phan nang cao gia tri kinh té cta
chuoi tay, giam ton that sau thu hoach, dap tmg
nhu cau thi truong trong nudc va xuat khiu.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu

boi tuong nghién ctru: Chudi tay (Musa ABB)
duoc tréng tai xa Ngoc Thanh, huyén Kim Dong,
tinh Hung Yén. Mau qua chuéi dugc thu hoach
dung do chin ky thuat theo bang do6 gia thu hai tai
vuon chudi duoc chim so6c theo tiéu chudn
VietGAP. Phuong phap ldy mau duoc thuc hién
theo TCVN 9017:2011 [10].

Bao bi: Bao go6i bang LDPE c6 d6 day 30 p va 40
pm, san xuat tai Cong ty TNHH KOJIN Viét Nam.
Bao goi bang tui GreenMAP c6 do day 30 pm va 40
pm, san xuat tai Cong ty C6 phan Thuong mai va
Dich vu Quéc té Sao Nam. Mai tui dong 12 kg chudi.

2.2. Phuong phap nghién ctru

2.2.1. B0 tri thi nghiém

Thi nghiém dwoc bo tri theo phuong phap
hoan toan ngau nhién véi 3 1an lap lai.

- Thi nghiém 1: Nghién ctu xac dinh loai
bao bi va do day thich hop.

Céc buong chudéi duoc thu hoach & do gia 110
ngay sau khi tré hoa, pha nai, Iuta chon nham loai
bd cac nai bi hu hong, bam dap. Tiép do, cac nai
chu6éi rtra sach, ngam trong dung dich
azoxystrobin voi néng do 0,01% trong thoi gian 5
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phut, dung dich KAI(SO,), 1% trong thoi gian 2
phut, theo két qua cac thi nghiém xac dinh do gia
thu hai, xt ly thoi hong, nau hda vét cat cuong da
duoc thuc hién. Chuoi sau khi xtt ly duoc dé rao va
tién hanh bao goi trong cac loai bao bi khac nhau
theo b6 tri thi nghiém, sau d6 dong trong thing
carton c6 khoi luong 13 + 0,5 kg/thung va bao
quan & nhiét do 15 + 1°C. Qua trinh theo doi két
thuc khi ty 1é hu hong ctia mau dat > 10%.

Thi nghiéem gém 5 cong thiac: BB1: Doi
ching, khong bao goéi; BB2: Bao goéi bang LDPE
c6 do day 0,03 mm; BB3: Bao géi bang tui LDPE
c6 do day 0,04 mm; BB4: Bao goi bang tui
GreenMAP c6 do day 0,03 mm; BB5: Bao goi bang
tui GreenMAP c6 @6 day 0,04 mm.

Céc chi tieu theo doi: Ty lé thoi hong (%), hao
hut khoi luong tu nhién (%), cuong do ho hap
(mlCO,/kg.h), cuwong do0 san sinh etylen
(ulC,H,/kg/h), TSS (%), ham lugng tinh bot (%).

Thi nghiém 2: Nghién cttu anh hudéng cua
nhiét do bao quan dén chat luong qua chudi tay
sau thu hoach.

Chuoi tay duoc thu hoach, xtt ly va tién hanh
bao g6i trong bao bi da duoc chon & thi nghiém trén,
c6 b6 sung thém go6i hap thu etylen va duoc bao
quan & cac nguong nhiét do khac nhau, tir d6 xac
dinh duoc nhiét do bao quan phu hop nhat.

Thi nghiém gém 4 cong thicc: CT1: Bdo quan

o nhiét do 12 + 1°C; CT2: Bao quan & nhiét do 15 +

1°C; CT3: Bao quan ¢ nhiét do 18 + 1°C; CT4: Bao
quan & nhiét do thuong.

Céc chi tiéu theo doi: Ty le thoi hong (%), hao

hut khoi luong tu nhién (%), TSS (%), ham luong
tinh bot (%), cam quan.

2.2.2. Phuong phap phan tich

-TSS (%) dugc do bang chiét quang ké dién ti
Digital Refactometer (Atago Co., Ltd, Tokyo, Nhat
Ban) theo TCVN 7771:2007 [11].

- Ty 1é hu hong (%) duoc xac dinh bang ty 1é
phan tram qua cé cac triéu chimg bat thuong trén
vo qua: Nhiin, bién mau, thoi.

X=100xA/B

Trong do: X 1a ty 1é thoi hong (%); A 1a khoi

luong qua hu hong; B 1a khoi lwong qua theo doi.
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- Ty 1é hao hut khoi lwong tu nhién (%) duoc
xac dinh bang ty 1é phan tram khoi luong qua &
modi cong thitc theo doi so vdi khoi luong ban dau.

+ Xac dinh cudng do ho hap va cuong do san
sinh etylen: Pugc do bang may F950 ctia hang
Felix (Uc). Mau duoc day kin trong hop co thé tich
nhat dinh c6 nut cao su dé 1dy mau ra. Mau duoc
can khoi luong, do thé tich tu do cta hop va duoc
day tai nhiét do bao quan trong thoi gian 2 - 3 gio,
sau d6 cam xy lanh hut khi cta thiét bi do F950 da
duoc bat.

Nguyén tic: Cuong do ho hdp ctia qua dugc
xac dinh dua trén nguyén tac s6 ml khi CO, tao
ra do qua ho héap trong mot don vi thoi gian trén
mot don vi khoi luong qua. Cuong do ho hap cta
qua duoc xac dinh theo cong thirc sau:

(%CO; sau - %CO; gin) X thé tich chtra tw do cua hop (ml)

ml CO, kgl bl =
Thoi gian (h) x khéi lwong qua (kg) x 100
+ Cuong do6 san sinh etylen: Pugc xac dinh
trén nguyeén tic so pl etylen do qua tao ra trong
mot don vi thoi gian trén mot don vi khéi lwong
qua. Cuwong do san sinh etylen dugc xac dinh
theo cong thirc sau:
PP C2Hai do duoe X thé tich chira te do cua hop (1)

pngH4.kg'l4h'l =
Thoi gian (h) x  Khéi luong qua (kg)

- Panh gia chat luong cam quan dua vao
phuong phap cho diém theo TCVN 3215:1979 [12],
bang cach cho diém cac chi tieu: Mau sic vé qua,
vi, trang thai bén trong, mui theo thang diém 0 - 5.

Hoi dong cam quan gom 10 nguoi. Méi thanh vien
duoc phat mot phi€éu danh gid cdm quan va cac
mau da duoc ma hoa bang cac chit s6, sau d6 1ap
bang thong ké diém doi voi timg mau. Thit ty danh
gia cac chi tieu theo doi: Mau sic vé qua, trang
thai bén trong, mui, vi.

2.3. Phuong phap xtr li s6 liéu

- Két qua duoc phan tich tai Phong thi nghiém
Bo moén Bao quan va Ché bién, Vien Nghién ctu
Rau qua.

- Két qua thi nghiém duoc phan tich phuong sai
ANOVA va kiém dinh LSD (5%) dé so sanh sy khac
biét trung binh gitta cac nghiém thuc. Két qua thi
nghiém duoc xit Iy trén phan mém SAS 9.0.

2.4. Dia diém nghién ctru

Bo tri thi nghiém va danh gia kiém tra cac chi
tiéu theo doi, phan tich tai Phong thi nghiém Bo
mon Sinh ly Sinh hoéa va Cong nghé sau thu
hoach, Vién Nghién cttu Rau qua.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia bao bi bao quan dén cac
chi tieu chat leong chuéi tay GL3-2

bé danh gia tac dong riéng biét ctia bao bi,
chuoi tay GL3-2 duoc thu hai va bo tri thi nghiém
nhu da néu tai thi nghiém 1, muc 2.2.1.

3.1.1. Sur bién doi mot sé chi tiéu vat Iy cua
qua chuodi tiy trong qud trinh bdo quan

Két qua theo doi anh hudng cta loai va do day
bao bi dén ty le thoi hong cta qua chudi tay trong
thoi gian bao quan duoc trinh bay & bang 1.

Bang 1. Su bién d6i ti 1¢ thdi hong ctia qua chudi trong qua trinh bao quan

Ponvi tinh: %
Cong thite Thoi gian bao quan (ngay)
0 6 12 18 24 30
BB1 0,00 0,73* 2,87% 6,25% 11,45* -
BB2 0,00 0,00° 0,76° 2,37¢ 5,52¢ 9,25"
BB3 0,00 0,00° 0,84° 2,62° 6,38" 10,04*
BB4 0,00 0,00° 0,614 1,85¢ 4,824 7,02¢
BB5 0,00 0,00° 0,644 1,88¢ 4,851 7,09¢

Ghi chu: Trong cung mot cot, cdc so co chir cdi giong nhau thi khong khdc nhau ¢ mic y nghia o, =
0,05. BB1: Doi chiing, khong bao goi: BB2: Bao goi bang tii LDPE c6 dp day 0,03 mm; BB3: Bao gdi bing tii
LDPE c6 do ddy 0,04 mm; BB4: Bao goi bang tii GreenMAP c6 do day 0,03 mm; BB5: Bao goi bang tii

GreenMAP co do day 0,04 mm.
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Bang 1 cho thay, ty 1é théi hong ctia chuéi tay
trong qua trinh bao quan c6 su khac biét ro rét
gitta mau doi ching va mau st dung bao bi bao
g06i. Qua do co thé thay hiéu qua cta viéc st dung
bao bi trong qua trinh bao quan qua chuoi tay.

Bao bi GreenMAP c¢6 hiéu qua han ché thoi
hong tot hon so voi bao bi LDPE: Sau 30 ngay bao
quan, cac mau st dung bao bi LDPE so v6i bao bi
GreenMAP c6 muc chénh léch cao nhat 1a 3,03%.
Cac mau stt dung bao bi LDPE c6 d6 day 0,03 mm
va 0,04 mm c6 ty lé thoi hong l1an luot 1a 9,25% va
10,04%, khac nhau c6 y nghia thong ké & mic o =
0,05. Trong khi d9, ty 1¢ thoi hong clia cac mau st
dung tui GreenMAP c6 do day 0,03 mm va 0,04
mm khong c6 su sai khac vé mat thong ké. Diéu
nay duoc giai thich, 1a do tui GreenMAP duoc ché
tao ttr hon hop cac thanh phan nhua polyetylen ty
trong thap (LDPE), két hop véi mot s6 chat phu
gia vO co nhu: Silica, zeolit, bentonite va duoc duc
vi 16 nén c6 tinh tham khi chon loc, cho phép O,,

CO, va C,H, khuéch tan ra vao ¢ toc do phu hop
nén giap giam luong O,, C,H, bén trong bao bi va
thoat CO, dong thoi hip thy mot phan do 4m tao
ra trong khong gian tdi tranh hién tuong dong
nuoc, giam hién tuong gay thoi hong. Trong khi
d6, bao bi LDPE voi do day 0,04 mm, khong duc 16
nén giam toc do khuéch tan CO,, O,, C,H, va hoi
nuoc, tir do6 dé gay tich tu CO, qua muc lam giam
suc dé khang ctia qua, déng thoi giy nén hién
tuong dong nudc va tang nhiét d6 bén trong bao
bi, tao diéu kién cho vi sinh vat (ndm moc, vi
khuin) gay thoi hong phat trién. Két qua trén
cling tuong doéng voi két qua nghién ctu cua
Victor Rodov va cs (2022) [13], khi nghién cttu
ung dung bao bi sinh hoc c6 duc vi 16 dén chat
lwong qua chudi da xit Iy etylen.

Két qua theo doi anh hudng cta loai va do day
bao bi dén sy bién ddi cuong do ho hap cta qua
chuoi tay trong thoi gian bao quan duogc trinh bay
& bang 2.

Béang 2. Su bién d6i cuong do ho héip va cudng san sinh etylen ctia qua chudi trong bao quan

Thoi gian bao quan (ngay)
Cong thic
0 6 12 18 24 30

BB1 3,05 590° | 11,65° | 22,70° | 2645° -
BB2 3,05 545° | 923> | 13,75° | 14,20° | 13,65
Cuong do ho hap BB3 3,05 4,85¢ 845 | 14,30° | 16,05° | 18,40
(ml CO,/kg.h) BB4 3050 | 390" | 694 | 905" | 1015 | 12,85
BB5 3,05 3,75¢ 6,401 8,901 990¢ | 12,58

BB1 0,22° 0,65 2,250 3,85¢ 4,40° -
o BB2 0,22° 0,35¢ 0,68 1,40° 1,70° | 2,000

Cuong do san

sinh etylen BB3 0,22 0,41" 0,78" 1,65 1,90° | 2,85
(WlC.H./ke/h) BB4 0220 | 034 | 0540 | 0750 | 1,080 | 1,72
BB5 0,22? 032 | 0,50 0,71¢ 1,05¢ | 1,70

Ghi chu: Trong cung mot cot, cdc so co chir cdi giong nhau thi khong khdc nhau ¢ nuic y nghia o =
0,05. BBI: Doi chiing, khong bao goi: BB2: Bao goi bang tii LDPE c6 dp day 0,03 mm; BB3: Bao gdi bang tii
LDPE c6 do ddy 0,04 mm; BB4: Bao goi bang tii GreenMAP c6 do day 0,03 mm; BB5: Bao goi bang tii

GreenMAP co do day 0,04 mm.
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Két qua & bang 2 cho thdy, cong thitc BB1 c6
cuong do ho hap ting nhanh va dat dinh vao ngay
thi 24 (26,45 ml CO,/kg.h), sau d6 giam nhe do
qua trinh thoai héa mo6 va phan hay. O cac cOng
thic st dung bao bi LDPE, mac d6 tang cuong do
ho hap thap hon so véi doi chimg. Pang chu y, cong
thic BB3 kiém soat ho hap tot hon trong giai doan
dau (ngay 6 va 12) so vdi cong thiec BB2, nhung sau
18 ngay tr& di, cuong d6 ho hap cia BB3 tiang
nhanh hon BB2, c6 thé do su tich tu CO, va etylen
noi sinh gay kich thich hoat dong trao déi chat va
qué trinh chin nhanh hon. Pac biét, cac mau st
dung bao bi GreenMAP c6 murc ting cuong do ho
hap thap nhat va 6n dinh nhat. Sau 30 ngay bao
quan, gia tri cuong do ho hap cua BB4 va BB5 lan
luot 1a 12,85 va 12,58 ml CO,/kg.h, khong co6 su sai
khac vé mat thong ke. Diéu nay ching to, bao bi
GreenMAP c6 kha nang diéu tiét moi truong khi
quyén vi mo xung quanh qua chuéi, giup lam cham

toc do ho hap dang ké.

Co ché tac dong cta bao bi dén cuong do ho
hap 1a do kha ning thay ddi néng do O, va CO,
bén trong bao bi. Bao bi LDPE c6 d¢ tham khi
trung binh, ban dau giup giam toc do ho hap nho
han ché that thoat 4m va trao d6i khi. Tuy nhién,
khi do day tang, kha nang khuéch tan khi bi han
ché, dé dan dén tich tu CO, va etylen, thuc diy

chin nhanh.

Nguoc lai, bao bi GreenMAP la loai mang ban
tham c6 kha nang diéu chinh chon loc ty 1é khi O,
va CO,, gitp duy tri moéi truong phu hop, tc ché
hoat dong ctia cac enzyme lién quan dén ho hap
nhu: ACC synthase va ACC oxidase - qua d6 lam
giam toc do chin clia qua. Két qua nghién cttu ctia
Kader (2002) [14] ciing chi ra rang, bao bi MAP c6

hiéu qua cao trong viéc kiém soat ho hap va etylen
& céc loai qua climacteric nhu: Chuoi, xoai va du da.

Két qua & bang 2 ciing cho thdy, cuong do san
sinh etylen ctia chudi tay tang dan theo thoi gian
bao quan, voi muc do khac biét ro rét gitra cac loai
bao bi. Cong thitc BB1 c6 cuong do san sinh
etylen cao nhat & tat ca cac thoi diém, dat dinh
4,40 ul C,H,/kg/gio sau 24 ngay bao quan - dac
trung cho qua trinh chin nhanh khong kiém soat.
Trong khi d6, cac mau BB2 va BB3 gitp lam cham
qua trinh sinh t6ng hop etylen, tuy nhién bao bi
LDPE day hon (0,04 mm) lai ¢6 xu huéng tang
etylen manh hon & giai doan sau, c6 thé do kha
nang khuéch tan khi kém gay tich tu etylen noi
sinh - diéu nay phu hop voi nhan dinh ctia Kader
(2002) [14], theo d6 bao bi khong chon loc khi dé
lam réi loan can bang 0,/CO, va kich thich hoat
dong sinh ly chin.

Nguoc lai, hai mau st dung bao bi GreenMAP
c6 muc san sinh etylen thadp va tang cham nhat,
cho thay hiéu qua ro rét trong viec kéo dai thoi
gian chin. Khong c6 su khac biét dang ké gitta hai
do day 0,03 mm va 0,04 mm, ching to bao bi
GreenMAP phat huy tot vai tro cia minh nho tinh
tham khi chon loc — giap duy tri moi truong khi t6i
uu cho bao quan. Két qua nay phu hop voi két qua
nghién ctu ctia Beaudry (2000) [15], Yahia (2011)
[16], khi st dung bao bi khi quyén bién déi c6 thé
tc ché hoat dong ctia enzyme ACC oxidase, tit d6
lam giam toc do sinh tong hop etylen.

3.1.2. Sur bién doi mot sé thanh phan hoa hoc
ctia quad chudi trong qud trinh bdo quan

Bao bi c6 anh hudng gian tiép dén su thay ddi
TSS ctia qua chudi tay trong qua trinh bao quan
thong qua viéc diéu tiét toc do ho hap, qua trinh
chin sinh ly va mat nudc.

Bang 3. Su bién @6i ham luong chat khé hoa tan va tinh bt clia qua chudi trong bdo quan

. Cong Thoi gian bao quan (ngay)
Chi tiéu th
ue 0 6 12 18 24 30
TSS (%) BB1 3,522 524* | 9,50° 13,65% 21,13 -
BB2 3,52% | 4,15 | 5,07° 6,39° 7,85¢ 9,25°
BB3 3,52% | 4,05 | 5,05 6,70° 8,46" 11,28
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BB4 3,52¢ | 3,69° | 4,12¢ 4,75° 5,44¢ | 6,724
BB5 3,52¢ | 3,62¢ | 4,26 4,98 5820 | 7,28

BB1 18,47* | 15,28 | 10,54% | 7,48 3,48¢
Ham BB2 18,47 | 17,85" | 1647 | 14,81 | 12,90 | 10,42°

luong tinh

bot BB3 1847* | 17,54° | 16,35° | 14,27¢ | 12,31¢ | 9,38
) BB4 1847* | 18,19* | 17,35* | 16,45* | 1526* | 13,35
BB5 1847* | 18,10° | 17,32* | 16,48 | 15,01° | 12,90

Ghi chu: Trong cung mot cot, cdc so co chir cdi giong nhau thi khong khdc nhau ¢ muc y nghia o, =
0,05. BB1: Poi ching, khong bao goéi; BB2: Bao goi bang tui LDPE cé do day 0,03 mm; BB3: Bao goi
bang tui LDPE c6 do day 0,04 mm; BB4: Bao goi bang tui GreenMAP cé do day 0,03 mm; BB5: Bao goi

bang tui GreenMAP c6 do day 0,04 mm.

T cac so6 liéu thu duoc cho thay, mic do bién
d6i cia TSS & cac mau thap nhat & mau BB4 va cao
nhat & mau BB3 sau 30 ngay bao quan. Diéu nay
duoc giai thich, 1a do bao bi GreenMAP cé tinh
tham khi chon loc nén han ché va 6n dinh cuong
do ho hap, do @6 qua trinh chuyén hoa tinh bot
thanh duong cham hon dan dén TSS ciing tang
cham va 6n dinh. V6i mau BB3, do do day cta bao
bi cao nén sé han ché duoc qua trinh ho hap trong
thoi gian ngén, sau d6 do luong etylen tao ra ting
nhanh va muic do khuéch tan cham nén da lam
cuong do ho héap tang, do doé thuc ddy qua trinh
chin va quéa trinh chuyén hoa tinh bot thanh
duong, tir d6 lam tiang TSS trong qua chuoi. Két
qua trén phu hop véi két qua nghién cttu vé anh
hudng ctia bao bi va chat hap thu etylen trong bao
quan qua chudi tiéu héng ctia Nguyén DPic Hanh
va cs (2020) [17].

Ham luong tinh bot cta qua chudi gidm dan
trong qua trinh bao quan do su chuyén hoa tir tinh
bot thanh duwong khi qua trinh chin va gia hoa xay
ra. Tuy nhién, mic do bién d6i ham luong tinh bot
O cac mau cé su khac nhau ro rét, cac mau duoc
bao g6i GreenMAP c6 ham luong tinh bot thay déi
it nhat, nguoc lai mau doi chung lai c6 su thay doi
cao nhat, sau 30 ngay bao quan, ham luong tinh
bot con lai ctia mau st dung bao bi GreenMAP la
12,90 - 13,35%, mau str dung tui LDPE do day 0,04
mm 12 9,38%, LDPE do day 0,03% la 10,42%. Diéu
nay dugc giai thich, 1a do bao bi GreenMAP co
tinh tham khi chon loc nén han ché qua trinh ho
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hap, han ché qua trinh chin ctia qua chudi tay, nén
kha nang chuyén hda tinh bot thanh duong thap
hon so voi cac mau con lai. Mau st dung tai LDPE
c6 do day 0,04 mm co do khuéch tan khi thap nén
trong thoi gian ngan ban dau sé han ché duoc qua
trinh ho hap, nhung sau d6 do luong etylen tao ra
tang nhanh va muc do khuéch tan cham nén da
thuc ddy qua trinh chin, cuong do ho hap tang
nhanh nén kha nang chuyén ho4 tinh bot thanh
duong cao hon so voi mau stt dung tui LDPE c6 do
day thap 0,03 mm. Nhu vay, c6 thé thdy rang, bao
bi GreenMAP la tot nhat va trong khoang do day
khao sat 0,03 - 0,04 mm khong anh huéng dang ké
dén kha nang nay.

Cac két qua cho thay, bao bi GreenMAP c6
hiéu qua trong viéc han ché cac bién déi sinh ly va
sinh héa cta qua chudi tay trong qua trinh bao
quan ¢ nhiét do 15 + 1°C, qua d6 lam cham dang
ké qua trinh chin. Trén co s& do, bao bi
GreenMAP voi d6 day 30 ym duogc lwa chon cho
cac thi nghiém ti€p theo.

3.2. Anh hudng ciia nhiét d6 bao quan dén chst
leong qua chudi tay trong qua trinh bao quan

3.2.1. Anh hudng cia nhiét do bdo quén dén
sw bién doi mot so chi tiéu Iy hoa cia qua chuoi
tay trong qua trinh bdo quan

Thi nghiém duoc tién hanh nhu & muc 2.2.1 va
duoc bao quan & cac diéu kién nhiét do khac nhau.
Trong qua trinh bdo quan, tién hanh 14y mau va
danh gia ty lé thoi hong qua, ti lé hao hut khoi
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luong tu nhién va danh gia cam quan, két qua
duoc trinh bay & bang 4.

Két qua & bang 4 cho thay, ty lé thoi hong & tat
ca cac mau déu tang dan theo thoi gian bao quan
va nhiét do bao quan qua chudi tay c6 anh huéng
ro rét dén ty lé thoi hong cua qua chudi tay. Cu
thé, & thoi diém 18 ngay bao quan, mau duoc bao
quan & nhiét do CT1 chua xay ra hién tuong thoi
hong, nhung mau duoc bao quan & nhiét do con lai
da xuat hién thoi hong & thoi gian som hon, lan
luot sau 18 ngay (voi ty 1é 4,12%), 12 ngay (voi ty lé
3,21%) va 6 ngay (voi ty 1é 5,78%). Sau 30 ngay bao
quan, chi c6 mau duoc bdo quan & nhiét do 15 +
1°C ¢6 ty 1é hu hong dusi 10% (voi ty 1 2,54%).
biéu nay duwoc giai thich, do chuéi 1a loai qua rat
man cam voi nhiét do lanh nén mau duogc bao quan
& nhiét do thap (12 + 1°C) bi tén thuong lanh lam
giam suc dé khang ctia qua, dé bi hu hong do su

tdn cong cua vi sinh vat, tang ty lé thoi hong. Thi
nghiém cho thay, tai thoi diém 18 ngay bao quan,
mau duoc xtr ly & nhiét do CT1 ¢6 mau vo xanh
den va c6 xuat hién cac dom den do réi loan
chuyén hoda lipit mang té bao moé qua do ton
thuong lanh gay ra. Diéu nay phu hop véi két qua
nghién ctru cta S. H. Satyan va cs (1992) [18] vé
st nhay cam nhiét do cao hon cta giong chuoi tay
so voi mot s6 giong chudi khac trong qua trinh
bao quan. Nguoc lai, voi cac mau duoc bao quan &
nhiét do cao la CT3 va CT4, cac phan ung sinh ly
sinh hoa ciing nhu hoat dong ctia cac hé enzym
xay ra manh meé nén dan dén qua trinh chin va hu
hong x4y ra rat nhanh, cuong do cta cac qua trinh
nay tang ty 1é thuan voi nhiét do bao quan. Trong
khi do, mau duoc bao quan & nhiét do 15 + 1°C cé
ty 1& hu hong thap nhat (voi ty 1é hu hong sau 30
ngay la 2,55%).

Béng 4. Anh huéng ctia nhiét do dén ty lé thdi hong ctia qua chudi tay trong qua trinh bao quan

Thoi gian bao quan (ngay)
Chi tiéu Cong thic

6 12 18 2 30
CT1 0,00 0,00 4,12 637 | 14,37
T¥ 1é thi hong CT2 0,00 0,00 0,00 1,12 2,55

o) CT3 0,00 3,21 781 11,43 ;

CT4 578 9,79 - - -

CT1 0,13 0,16 2,28 5,15 ;
CT2 0,15 0,28 0,67 1,38 2.45

Ty 16 HHKLTN (%)
CT3 2.35 5,12 8,14 ; ;
CT4 4,72 9,21 - - -

Ghi chu: Trong cung mot cot, cdc so co chir cdi giong nhau thi khong khdc nhau ¢ muic y nghia o, =
0,05. CT1: Bio quan ¢ nhiét do 12+ 1°C; CT2: Bdo quan ¢ nhiét do 15+ 1°C; C13: Bdo qudn ¢ nhiét do 18
+ 1°C: CT4: Bdo quan ¢ nhiét do thuong; HHKLTN: Hao hut khoi Iwong tir nhién.

Ty le HHKLTN ting dan trong qué trinh bao
quan va muic do tang ty 1é thuan véi nhiét do bao
quan & tat ca cac thoi diém theo doi. Sau 12 ngay, ty
lé HHKLTN ¢ cac mau tang dan theo nhiét do bao
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quan, trong do ty 16 HHKLTN ctia 2 mau bao quan
& CT1 va CT2 van c6 gia tri thap nhat, lan luot 1a
0,16% va 0,28%. Nguoc lai, 2 mau duoc bao quan &
nhiét o CT3 va CT4 c6 gia tri cao, 1an luot 1a 5,12%
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va 9,21%. Sau 30 ngay bao quan, ty 16 HHKLTN cua
mau bao quan & nhiét do 15 + 1°C 1a 2,45%.

Trong qua trinh bao quan rau qua noi chung
va qua chudi noi rieng, chat luong cam quan cta

qua sau khi bao quan déng gop rat 16n vao gia tri
thuong phdm ctia san phdm. Chat lwong cam quan
ctia qua chudi trong qua trinh bdo quan duoc trinh
bay & bang 5.

Béng 5. Anh hudng ctia nhiét do dén chét lugng cim quan ctia qua chudi tay trong qua trinh bdo quén

hoi gian
Cong the 0 ngay 6 ngay 12 ngay 18 ngay 24 ngay 30 ngay
ong thic
Qua xanh, vo
va cuéng déu
Qua xanh, héo, mat
ua xanh, , , . . . cung, bit | thuong co thé
Q , . Qua xanh, bong | Qua van duy tri | Qua van duy N £ . . g~ "
CT1 bong va ., i ) . \ , dau xuat | nhin ro. Xuat
) : va cung. Thit | xanh, bongva |tri xanh,béng|, ..  , .. |... .
. ctng. Thit ud mau trn ctine. Thit qua | va ctne. Thit hién cac vét | hién nhiéu vét
1210 qud mau ! nga ¢ méu;gr 'trén. g a | qua méi'tréﬁ nau. Thit nau, tham
trang & gnga 1 d & qua mau | den. Qua con
tring nga |ctmg. Thit qua
c6 mau vang
nhat
Qua xanh Qud xanh,
bone va ’ | Qua xanh, bong | Qua van duy tri | Qud van duy | Qud xanh, | ctng, thit qua
CT2 ot gThit va cung. Thit | xanh, béng va |tri xanh, béng| ctng, thit | mau tring
15+ 1°C) uég'maﬁ qua mau trang | cung. Thit qua | va cing. Thit | qua mau nga, cudng
d trdn nga mau trang nga | qua mau trang | trang nga | qua khong bi
g héo
5 h R
Qua xanh, X Qua mau vang Qud c “?’en
, . Qua xanh, . . sang mau
CT3 bong va ) ., xanh, bong va . S
ctme. Thit bong va ciing. ctme. Thit qua vang tuoi, hoi
(18 + 1°C) " ég 'mélu. Thit qua mau niu Véinq mém. Thit '
d J trang nga B g qud c6 mau
trang trang . .
vang trang
Qué din Qua c6é mau
. vang dam,
chuyén sang cun, gcé(': vét
Qua xanh, | mau vang, vai A g(gien mot
CT4 bong va qua da chuyén <5 it qu’é c6
et d6 ctng. Thit ua mau van \ - - -
(nhl‘et @ uég maﬁ ?:u’oi ua héf mau vang Xin
thuong) d B ’ q: . va tham den.
trang nhu van con . h s
ctme. Thit qua Qua rat méem.
\g. . d . Thit qua cé
mau trang nga . . .
mau vang tuoi

Bang 5 cho thay, qua chuéi tay khi dé & nhiet
do thuong thi sé nhanh chin va théi hong hon so
voi duoc bao quan & nhiet do thap. Sau 24 ngay
bao quan, chi con 2 mau 1a CT1 va CT2 c6 chat
lwong cam quan khong cé sy khac nhau: Qua
xanh, cing, bat dau xuét hién cac vét nau den nho,
thit qua mau trang nga. Tuy nhién, sau 30 ngay bao
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quan, mau CT2 c6 qua xanh, cung, thit qua mau
trang nga, trong khi mau CT1 c6 qua xanh, vé va
cudéng déu héo, mat thuong c6 thé nhin ro, xuat
hién nhiéu vét nau den, vét tham den, qua con
ctimg, thit qua c6 mau vang nhat. Tir két qua trén,
CT2 co chat luong cam quan to6t nhat so vdi cac
mau bao quan con lai.
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3.2.2. Sur bién doi mot so thanh phan hoa hoc cua
qua chuoi trong qud trinh bdo qudn

Két qua & bang 6 cho thay, TSS ctia mau duoc
bao quan & nguong nhiét do CT1 hau nhu khong
c6 su thay déi, mau duoc bao quan & CT2 c6 muic
bién déi rat it, nguoc lai, mau duoc bao quan &
CT3 va CT4 c6 muc tang kha cao. Piéu nay duoc
giai thich, 1a do & nhiét do thap (CT1) trong thoi
gian dai da lam cho qua bi ton thuong lanh nén da
lam roi loan qua trinh trao d6i chat, trong d6 c6 hé
enzyme phan giai tinh bot thanh duong nén TSS
gan nhu khong thay déi trong thoi gian bao quan.
V6i nguong nhiét do bao quan lanh CT2, da han

ché hoat d6 cta cac hé enzym (nhu hé enzym
amylase, glucoamylase, pectinase, cellulase) nén
qua trinh thuy phan tinh bot thanh duong, thuy
phan cac hop chat khong hoa tan thanh hoa tan
van dién ra nhung cham hon, do d6 TSS van tang
dan theo thoi gian, nhung téc do6 tang cham.
Nguoc lai, @ nguong nhiét do bao quan cao la CT3
va CT4 sé tao diéu kién cho cac hé enzym hoat
dong manh, tinh bot chuyén héa nhanh sang
duong, protopetic thuy phan thanh pectin hoa tan,
thanh phan xenlulo va hemixenlulo bi thuy phan
thanh duong don (nhung khong dang ké so véi
phan giai tinh bot), vi vay TSS tang nhanh.

Bang 6. Su bién d6i TSS va ham hrgng tinh bot ciia qua chudi tay trong qua trinh bao quan

Chi tiéu Cong thuc 6 ngay 12ngay | 18ngay | 24 ngay 30 ngay
CT1 3,50¢ 3,50¢ 3,55¢ 3,62" -
TSS CT2 3,53¢ 3,60¢ 3,72" 4,06* 4,58
) CT3 6,71 12,28° | 19,56° - -
CT4 13,72 20,08 - - -
CT1 18,50 18,50° | 1830 18,00° -
Ham luong CT2 18,150 | 18,000 | 17,96 | 17,45 16,24
tinh bot (%)
CT3 16,72" 12,25¢ 8,78¢ - -
CT4 8,53¢ 4,69 ; ] ]

Ghi chu: Trong cung mot cot, cdc so co chir cdi giong nhau thi khong khdc nhau ¢ mic y nghia o, =
0,05. CT1: Bdo quidn ¢ nhiét do 12+ 1°C; CT2: Bdo quadn ¢ nhiét do 15+ 1°C; CT3: Bao qudn ¢ nhiét do 18

+ I°C; CT4: Bdo qudn ¢ nhiét do thuong.

Két qua ciing cho thay, ham luong tinh bot co
trong cac mau thi nghiém déu gidm dan theo thoi
gian b4o quan. Trong d6, mau bao quan ¢ ngudong
nhiét do CT1 hau nhu khong c6 su thay déi va sau
24 ngay bao quan, ham luong tinh bot con lai la
18% (chi giam 2,7% so v6i nguyén liéu). Ham luong
tinh bot & mau bao quan CT1 c6 muc bién ddi thap
va sau 30 ngay giam 12,2% so voi nguyén liéu.
Nguoc lai, ham luong tinh bot con lai trong cac
mau duoc bao quan & CT3 va CT4 gidm nhanh:
Sau 12 ngay & mau CT4 1a 4,69%; CT3 sau 18 ngay
la 8,78%. Piéu nay duoc giai thich, 1a do & nhiet do
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thap (12 + 1°C) trong thoi gian dai da tc ché hé
enzym amylase (a-amylase va p-amylase) thuy
phan tinh bot nén gan nhu da dinh chi qua trinh
chuyén hoa tinh bot thanh duong, vi vdy ham
luong tinh bot gan nhu khong thay déi trong thoi
gian bao quan. V&i nguong nhiét do bao quan lanh
CT2, chi han ché su hoat dong ctia hé enzym thuy
phan tinh bot, nén qua trinh thuy phan tinh bot
thanh duong van dién ra nhung cham hon, do dé
ham luong tinh bot van giam theo thoi gian, nhung
toc do giam cham. Nguoc lai, & nguong nhiét do
bado quan cao CT3 va CT4 sé tao diéu kién cho
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enzym hoat dong manh, qua trinh thay phan tinh
bot dién ra manh mé nén ham luong tinh bot giam
rat nhanh, ty lé thuan véi nhiét do bao quan (diac
biet & mau d6i chung). Nhu vay, c6 thé thay,
nguong nhiét do bao quan 15 + 1°C da han ché
duoc su bién d6i ham luong tinh bot, tir d6 han ché
duoc qua trinh gia hoa va chin cua qua chudi tay
trong thoi gian bao quan sau thu hoach.

Két qua trén cho thdy, nhiét do bao quan
chu6i tay cao hon nhiét do bao quan chudi tiéu
(12°C) trong két qua nghién ctu ctia Chu Doan
Thanh (2006) [19], nhung phu hop v6i két qua
nghién cttu cta S. H. Satyan va cs (1992) [18] vé
st nhay cam nhiét do cao hon cta giong chuéi tay
so voi mot s6 giong chudi khac trong qua trinh
bao quan.

4. KET LUAN

ba xac dinh duoc cac thong s6 bao bi bao
quan thich hop cho qua chuéi tay 1a bao bi
GreenMAP c6 d¢ day 30 pm va nhiét d6 bao quan
thich hop 1a 15 + 1°C. Sau 30 ngay ton trix, ty lé
thoi hong 1a 2,55%; ham luong tinh bot 16,24% va
TSS 1a 4,58%; trang thai qua xanh, cung, thit qua
mau trang nga, cuéng qua khong bi héo.
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THE EFFECTS OF TEMPERATURES AND PACKAGING ON THE STORABILITY
OF BANANA VARIETY GL3-2

Nguyen Duc Hanh!, Hoang Thi Le Hang!, Nguyen Hoang Viet!,
Hoang Lam Tung', Hoang Thi Tuyet Mai', Nguyen Huu Duc Thinh?
! Fruit and Vegetable Research Institute

? Vietnam National University of Agriculture

Abstract

This study was conducted to evaluate the effects of temperatures in storage (12 + 1°C, 15+ 1°C,
20 + 1°C) and different packaging materials (wrapping LDPE with two thickness levels of 30 and
40 pm, wrapping GreenMAP with two thickness levels of 30 and 40 ym, and no packaging) on the
quality and storability of fruits of the banana variety GL3-2 after harvest. The indicators including
weight loss, total soluble solids content (TSS), fruit rot rate, respiration rate and ethylene were
monitored throughout the storage time. The results show that storage at low temperatures 15 +
1°C and using the wrapping material (GreenMAP) had considerable effects on slowing the
ripening process down, lowering weight loss and extending the storage time of banana fruits.
With using the wrapping GreenMAP having thickness of 30 ym and the storage temperature of
15 + 1°C, after 30 days in storage, the fruit rot rate was 2.55%; the natural weight loss was 2.45%;
the starch content was 16.24% and the TSS was 4.58%; the fruits remained green and firm with
ivory-white flesh and the fruit petiole remained unwilted.

Keywords: Banana GL3-2, postharvest storage, temperature, wrapping LDPE, wrapping
GreenMAP.

Ngay nhan bai: 30/6/2025
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ANH HUONG CUA BDIEU KIEN XU LY TRUOC GIEO HAT
DEN CHAT LUONG RAU MAM TRONG TU HAT
THANH LONG RUOT B0 /Hylocereus polyrhizus)
Ng6 Duy Quang!, Mai Cat Duyén?®?3,
Lé Duy Nghia?, Phan Thj Thanh Qué*”
!Hoc vién cao hoc nganh Cong nghé thuc pham K30, Pai hoc Can Tho
“Vién Cong nghé Sinh hoc va Thurc pham, Pai hoc Can Tho
*Khoa Ky thuit Cong nghé, Truong Pai hoc Nam Can Tho
*Emalil: pttque@ctu.edu.vn
TOM TAT
Hat thanh long ruot do giau cac hop chat cé hoat tinh sinh hoc va 1a loai hat tiém nang dé phat
trién san phdm méi, rau mam trong tir hat thanh long. Nghién cttu duwoc thuc hién nham muc
dich xac dinh anh hudéng ctia cac phuong phép xtt ly truée ndy mam (7 phuong phap) va thoi gian
a (0 - 8 gid) dén nang suat va chat luong rau mam duoc trong tir hat thanh long ruot dé. Chat
luong ctia rau mam duoc danh gia thong qua cac chi titu ham luwong chat kho hoa tan, cac hop
chat c6 hoat tinh sinh hoc: Polyphenol téng s6, vitamin E va C, kha niang loai goc tw do DPPH.
Két qua nghién ctru cho thdy, qua trinh xit ly trudc ndy mam va thoi gian  &nh huong dén nang
suat ciing nhue ham luong cac hop chat c6 hoat tinh sinh hoc trong rau mam. Hat duoc xt ly bang
phuong phap say ¢ nhiét do 37°C trong 2 gid va t trong thoi gian 2 gio truéc khi ndy mam co
nang suat cao (400,67%); dong thoi ham lwong polyphenol, vitamin E trong rau mam lan luot la
9,10 mgGAE/g va 2.605 mg/100 g; kha nang loai goc tw do DPPH dat 102,21 uM Trolox/g. Két
qua nghién ctru cho thdy, rau mam trong tir hat thanh long 1a san ph4m méi, c6 nhiéu tiém nang
g6p phan phat trién nong nghiép bén virng va kinh té tuan hoan, tan dung hiéu qua phu phdm hat
thanh long, dé tao ra loai rau mam cé gi4 tri dinh duong cao.

Tt khéa: Hat thanh long rudt do, rau mam, xu Iy trude ndy mam, thoi gian .

1. DAT VAN BE

Cay thanh long duoc tréong phé bién & Viet
Nam. Trong qua thanh long phan thit qua chiém
khoang 66,2 - 67,4%, phan vo chiém khoang 24,5 -
25,2% va hat chiém khoang 7,9 - 8,6% [1]. Bén canh
luong puree st dung trong qua trinh ché bién cac
san phdm nhu nudc ép, nudc uong lén men,... mot
luong 16n cac thanh phan phu phdm 1a vé va hat sé
thai ra. Do vay, nhitng phu phdm nay néu duoc xir
1y va tan dung sé gop phan lam gidm 6 nhiém moi
truong dong thoi lam tang gia tri kinh té cho qua
thanh long. Hat thanh long tuy cé kich thudc nho
nhung gia tri dinh dudng lai rat cao [2]. Két qua
nghién ctru ctia Chemah va cs (2010) [3] cho thay,
trong hat thanh long ruot d6 co6 chata 26,3%
protein, 22,8% dau, 6,1% tro, 44,8% carbohydrate.
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Ngoai cac thanh phan dinh duong da lwong, hat
thanh long con chitta cac hop chat co hoat tinh sinh
hoc quy doi voi stic khoe con nguoi, co thé ké dén
nhu: Chat xo, cac chat chong oxy hoa, cac axit béo
khéng no, vitamin E. Tuy nhién, ciac nghién ctu
trén hat thanh long hién nay tap trung chu yéu vao
viéc trich ly dau [4, 5]. Trong nghién ctru nay, hat
thanh long duoc huéng dén mot tmg dung mai la
san xudt rau mam, loai thuc phdm giau dinh duong
va dé trong, md ra huéng tiép can moi trong viec
tan dung phu phé phdm, nhiam gia tang chudi gia
tri thanh long, gop phan phat trién nén nong
nghiép bén viing va kinh t€ tuan hoan.

Rau mam 1a loai rau dugc thu hoach sau khi
hat ndy mam tit 4 - 10 ngay, tiy thudc vao loai rau
[6]. Qua trinh ndy mam lam ting ham luong dinh
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duong vi vay rau mam dugc xem nhu 1a nguon
cung cap protein, vitamin nhom B, C, E, enzyme,
cac axit amin, khoang chat va mot s6 chat chong
oxy hoéa quan trong nhu: Phenol, glucosinolate [7,
8, 9]. Nay mam la mot ky thuat xtt ly sinh hoc duoc
nganh cong nghiép thuc phdm st dung dé ting
cuong chat dinh duong trong hat ngii coc, hat co
dau, cay ho dau va hat rau [10, 11]. Cac san phdm
rau mam hién nay déu tap trung san xuat tir cac
loai cay ho dau, rau qua (cai bap, bong cai xanh...)
[9, 12]. Theo Choudhury va Karmakar (2020) [13],
qua trinh ndy mam trai qua ba giai doan, cu thé la
giai doan hap thu hat, giai doan hoat hoa va giai
doan nay mam. Trong giai doan dau, hat can duoc
phd vo mién trang dé cé thé ndy mam. Theo
Bewley (1997) [14], mién trang la hién tuong hat
con song ma khong nay mam hodc ndy mam cham
ngay ca khi duoc tao diéu kién thuan loi dé phat
trién. Moi loai hat sé cé dac tinh mién trang khac
nhau, do d6 can phai c6 phuong phéap xit ly thich
hop. Polyphenol, carotenoid, axit ascorbic va
tocopherol 1a chat chong oxy hoa bao vé cac thanh
phan té bao cay con khéi bi tén thuong oxy héa
[15]. Cho dén nay chua co nghién cttu vé gia tri
dinh dudng ciing nhu thanh phén céac hop chat c6
hoat tinh sinh hoc nhu phenolic téng (TPC), kha
ning khang oxy hoa (DPPH), vitamin C, E trong
rau mam trong tir hat thanh long. Nghién ctru nay
duoc thuc hién budc dau xac dinh anh hudng cua
cac phuong phap x Iy trudc ndy mam va thoi gian
1 dén ti lé ndy mam (nang suat) va thanh phan cac
hop chat c6 hoat tinh sinh hoc trong rau mam.

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

Hat thanh long (Hylocereus
polyrhizus) con 1an ba thit qua duoc thu gom tir
cac nha may ché bién nudc ép & dong bang song
Ctru Long va van chuyén vé phong thi nghiém, sau
d6 duoc cha va rira qua nudc dé thu duoc hat sach.
Hat duoc sdy lanh & nhiét do 25 - 28°C dén do 4m
trong khoang 8 - 10% va bao quan & nhiét do 4°C st

ruot do

dung trong nghién ctu. Ché phidm sinh hoc
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HTMAXigest 2S nong d6 5% (thanh phan gom:
Hon hop hemicellulase, cellulase,
pectinase; loi khudn Bacillus subtilis 1 x 10®
CFU/g) (san phdm cua Cong ty TNHH DVDT &
XTTM Hung Thinh, Viét Nam).

2.2. B0 tri thi nghiém

enzyme

221 Khdo sdt anh huong cua cdc phuong
phap xit Iy trudc ndy mam dén chat hrong va nang
Sudt rau mam

Cac nghiém thic duogc thiét ké dua trén viéc
tham khao ciac phuong phap pha vo tinh mién
trang dugc dé cap boi Willan (1987) [16], déng
thoi can ctt vao cac két qua cia thi nghiém tham
do dé dua ra cac ché do xtt ly phu hop.

Can chinh x4c 50 g hat thanh long cho vao coc
thay tinh. Cac mau duoc xt ly voi cac diéu kién
bao gom: Doi ching (A); sdy & 37°C, 2 gio (A);
ngam ¢ nhiét do phong 30 phut, sdy & 37°C, 2 gid
(Ay); ngam nuoc am 37°C, 2 gio (A;); ngdm nudc
mat 5 - 7°C, 12 gi¢ (A,); ngadm dung dich HC1 0,1M,
4 gio (Ay); ngam ché pham sinh hoc, 4 gio (Ay).
Thi nghiém duoc ldp lai 3 1an, két qua thi nghiém
truoc stt dung lam co sé cho thi nghiém tiép theo.
Qua trinh ndy mam duoc thuc hién & nhiét do moi
truong (28 - 30°C), duoc do bang nhiét ké dién ti
Hanna HI98509 (Romania) sai s6 khong qua 1°C,
do 4m tuong doi 95%. Sau 10 ngay tir khi gieo, rau
mam thanh long duoc thu hoach, x4c dinh nang
suat va phan tich cac chi tieu chat luong gom:
Ham luong chat kho hoa tan, polyphenol tong so
(TPC), vitamin C va E, kha nang loai goc tu do
DPPH.

2.2.2. Khdo sat anh huong cua thoi gian u hat
dén chat lrong va ndng sudt rau mam

Hat thanh long dugc xtt ly truedc ndy mam voi
phuong phap thich hop tir két qua & noi dung 2.2.1,
1 & nhiét d6 37°C voi cac mue thoi gian: 0, 2, 4, 6, 8
gi0 trudc khi gieo vao gia thé cho ndy mam. Cac
cong doan tiép theo va chi tiéu phan tich duoc
thuc hién tuong tu nhu noéi dung 2.2.1.
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2.3. Phuong phap phan tich

Nang suit duoc tinh bang cong thuc:
%XIOO. Trong d6: m, 1a khéi lwong rau mam

0

thu duoc (g), m, 1a khoi luong hat ban dau (g).
Ham luong polyphenol téng s6 (TPC) duoc xac
dinh dua trén phan tmg khit ctia thudc thir Folin-
Ciocalteu hép thu anh sang cuc dai & budc song
765 nm [17]; kha nang loai goc te do DPPH duoc
xac dinh bing phan tng tiép xuc voi cac chat
chong oxy hoa nhu hop chat phenol, 2,2-diphenyl-
1-1picrylhydrazyl (DPPH) sé nhan hydro va bi khir
lam chuyén mau dung dich tir mau tim sang mau
vang sang va duoc do quang phd & budc song 517
nm [18]; ham luong vitamin E duoc xac dinh dua
tréen phan tmg tao mau cta vitamin E v6i thuoc
tht gém FeCl;, va 22 dipyridin (hodc
ophenantrolin), vitamin E sé khit Fe* thanh Fe* va
Fe* 2,2-dipyridin  (hoac
ophenantrolin), tao mot hop chat mau @6 hap thu

phan ung voi
cuc dai & buéc song 520 nm [19]. Ham luong
vitamin C duoc xac dinh biang phuong phap chudn
do iod [20]. Ham luong chat kho duoc xac dinh

bang chiét quang ké cam tay ATAGO (Nhat Ban).
2.4. Phuong phap xtx Iy s6 liéu

So6 lieu duoc xtr ly thong ke thong qua phan
tich phuong sai ANOVA bing chuong trinh
Statgraphics Centurion 19.5.01 va Design Expert
12.0.3. Su khac biét y nghia gitta cac nghiém thirc
duoc danh gia thong qua LSD (Least Significant
Difference). Vé @6 thi bing phan mém Microsoft
Excel 2013.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia phuong phap xit Iy truée
nidy mam dén ning sudt va chat luong rau mam
thanh long

Két qua & d6 thi hinh 1 cho thay, cac phuong
phap x¢ ly tru6c ndy mam khac nhau c6 anh
huéng dén ham luong cac hop chét co hoat tinh
sinh hoc trong rau mam trong tir hat thanh long
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rudt do. Cu thé, ham luong vitamin E trong mau
rau mam thu nhan tir phuong phap siy & 37°C
trong 2 gio (A,) va phuong phap ngam trong nuéc
& nhiét do 5 - 7°C, 12 gio (A, lan luot 1a 4.189 va
4.069 mg/100 g, cao hon va khac biét c6 y nghia
thong ké so voi mau doi ching (A,) va cac phuong
phap ngam nudc am 37°C, 2 gio (A;), ngdm dung
dich HCI1 0,1M, 4 gi¢ (A;) va ngam ché phdm sinh
hoc, 4 gio (Ay) (p < 0,05). Két qua & hinh 1 ciing
cho thday, ham luong vitamin C trong mau rau
mam thu nhan tir phuwong phap sdy & nhiét do 37°C
trong 2 gid (A;) va mau ngam ché phdm sinh hoc,
4 gio (Ay cao, khac biét c6 y nghia thong ké (p <
0,05) so voi cac phuong phap x ly con lai. Qua
trinh sdy va cac thanh phan cé trong ché phim
sinh hoc, dic biét 1a cac enzyme, c6 thé 1a tac nhan
kich thich qua trinh sinh t6ng hop 1a nguyén nhan
dan dén ham luong vitamin C trong rau mam cao.
Két qua nghién cttu ctia Liu va cs (2019) [21] cho
thdy, cac tac nhan gay kich thich sinh hoc
(enzyme) va tac nhan phi sinh hoc nhu nhiét do
giup rau mam tang tich tu cac hop chat cé hoat
tinh sinh hoc nhuw vitamin C. Nguoc lai, phuwong
phap xitr ly ngam dung dich HCI 0,1M, 4 gio lam
giam dang ké ham luong vitamin C, nguyén nhan
c6 thé lam cho mam bi t6n thuong do mai truong
axit nén anh huéong dén qua trinh sinh téng hop
vitamin C.

Qua trinh x ly tredc ndy mam ciing giup thac
ddy qua trinh ndy mam, phan huay va st dung chat
kho hoa tan trong hat dé phat trién cac té€ bao va
mo cta cay. Mau khong xtt ly (d6i chimg) c6 ham
luong chat kho trong hat cao c6 thé 1a do qua trinh
nay mam dién ra cham hon. Phuong phap ngam
nuoc am 37°C, 2 gio (A;) c6 xu huéng lam giam
ham luong chat kho hoa tan. Nguyén nhan c6 thé
do phuong phap nay giup kich thich cac enzyme
thtty phan & giai doan ndy mam sém, déng thoi
ciing lam that thoat chat kho hoa tan thong qua
qua trinh thdm thau. Ham lwong chat kho tan & cac
mau xtt ly con lai khac biét khong co6 y nghia
thong ke (p > 0,05).
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Phuong phap xir ly truéc ndy mam

B Vitamin E

B Vitamin C

B Chéat khé hoa tan

Hinh 1. Anh huéng ciia phuong phép xt Iy truée ndy mim dén ham luong vitamin E, vitamin C
va chit kho hoa tan ctia rau mam thanh long
Ghi chu: A, Poi ching; A,: Sdy ¢ 37C, 2 gio; A Ngam & nhiét do phong (28 - 30°C) 30 phuit, sdy ¢
37C, 2 gio; Ay Ngam nuoc am 37°C, 2 gio; A,: Ngdm nudc mét 5 - 7C, 12 gio; As: Ngam dung dich HCI
0,1 M, 4 gio; Ay Ngam ché pham sinh hoc, 4 gio. Cdc chir cdi khdc nhau trong cung mot chi tiéu biéu thi

sw khac biét co y nghia thong ké ¢ muc y nghia 5%.

Béng 1. Anh huéng ctia phuong phép xit Iy truéc ndy mam dén ham leong TPC
va kha ning vé hoat goc tue do DPPH ciia rau mam thanh long

Phuong phép xtt ly truéc ndy mam TPC DPPH
(mg GAE/g) | (uM Trolox/g)
A,: Doi ching 12,35 + 3,12%° | 206,32 + 8,19
A;: Say & 37°C trong 2 gio 15,73+ 1,85¢ | 239,37 + 19,02°
A,: Ngam & nhiét do phong 30 phut, sy & 37°C trong 2 gio | 13,44 = 1,80™¢ | 192,18 + 29,67
A,: Ngam nudc am 37°C trong 2 gioy 10,85 + 1,13* | 170,71 + 31,19
A,: Ngam nudc mat 5 - 7°C trong 12 gid 11,59 + 1,83* | 176,69 + 16,93
A;: Ngam dung dich HC1 0,1M trong 4 gio 9,70 +0,77% 152,80 + 7,207
A, Ngam ché phdm sinh hoc trong 4 gio 14,94 + 1,90°¢ | 208,29 + 28,60

Ghi chu: Gig tri trung binh trong cung mot cot co cdc chir cdi khdc nhau biéu thi sur khic biét co y

nghia thong ké ¢ miic y nghia 5%.

Rau mam duogc thu hoach tir hat thanh long
duoc xtt ly truéc ndy mam bang phuong phap siy
o 37°C trong 2 gio (A,), cho ham luong TPC cao
nhat (15,73 mgGAE/g), khac biét ¢ y nghia thong
ké so voi d6i voi mau doi ching va cac phuong
phép xtt Iy khac: Ngam nudc am 37°C, 2 gio (Ay);
ngam nudc mat 5 - 7°C, 12 gio (A,) va ngam dung
dich HC10,1 M, 4 gio (A,). Diéu nay cho thay, qua
trinh sdy co thé kich thich su téng hop hoac bao
téon cac hop chat phenolic. Qua trinh ndy mam
tang khi nhiét do ting nhung néu nhiét do qua cao
c6 thé dan dén lam hong mang té bao [9, 22].
Thuc vat san xuat va tich lay nhiéu anthocyanin,
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flavonoid, flavanol va phenolic hon khi bi cang
thang do nhiét do, khi d6 cac chat chuyén hoa nay
giup bao vé té bao thuc vat khoéi moi tén thuong do
tac dong nhiet gay ra [23]. Ché phdm sinh hoc c6
thé dong vai tro trong viéc giai phong hoac chuyén
hoa cac hop chat phenolic. Su két hop cac enzyme
hemicellulase, cellulase, pectinase giup pha vo lién
két phenolic voi mang té bao tir do lam gia tang
ham lugng polyphenol [24]. Dong thoi, loi khuin
Bacillus subtilis giup gia tang luong enzyme
cellulase, pectinase, hemicellulase tir d6 gop phan
gia tang ham luong polyphenol [24, 25]. Trong khi
phuong phap ngam HCI cho ham luong TPC théap
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nhat, c6 thé do su pha hiy hoac tc ché téng hop
phenolic boi axit hodc moi truong axit c6 thé lam
tén thuong mam, anh huéng xau dén kha niang
phat trién ctia cay con. Qua trinh xt ly bang axit
khong pht hop c6 thé pha hiy ca vo ngoai ciing
nhu phan néi nha cta hat tir d6 lam anh hudng
dén qua trinh ndy mam cing nhe ham luong
phenolic tao thanh [26].

Bang 2. Két qua phan tich trrong quan gitra ham

luong TPC, vitamin C, vitamin E va kha niang vo

hoat gdc te do DPPH
TPC Vitamin| Vitamin DPPH
E C
TPC 0,5444"10,8624""0,8898"""
Vit. E 0,5444" 0,5106" [0,5852"
Vit. C  [0,8624""| 0,5106" 0,8478""
DPPH |0,8898"(0,5852™(0,8478""

Ghi chu: " 0,01 <p < 0,05 "": 0,001 <p < 0,01,
" p <0001

Kha ning loai goc tw do DPPH c6 xu huong
bién d6i twong déng véi ham luong polyphenol
téng so, vitamin C va E. Tuy nhién, trong méi loai
thi cac thanh phan khac nhau c6 muc do déong gép
vao kha nang chong oxy héa khac nhau [27]. Két
qua & bang 2 cho thdy, ca ba thanh phan
polyphenol, vitamin C va E déu c6 tham gia vao
kha nang loai goc tu do DPPH. Trong d6, vitamin
C va polyphenol 1a hai thanh phan c6 anh hudng
l6n hon so voi vitamin E, thé hién qua hé so twong
quan Pearson (r) gitta kha nang loai goc tu do
DPPH va ham luong vitamin C, TPC va vitamin E
lan luot 1a: 0,8478; 0,8898; 0,5852. Vitamin C va E
da dugc ching minh 1a cac hop chat c6 kha nang
chong oxy hoa manh. Két qua nghién ctu cta
Andés va cs (2023) [28] va Brboric va cs (2023)
[29] cho thdy, khong phai tAt cad cac hop chat
polyphenol déu cé tac dung chong oxy hda, tac
dung nay phu thudc vao cau triac cta polyphenol
cling nhu thanh phan cta thuc phdm. Ngoai ra,
phuong phap thir khac nhau ciing sé cho cac két
qua khac nhau [30]. Thuoc tht DPPH chta goc
nito 6n dinh twong tac voi cac goc peroxid lién
quan dén qua trinh peroxid héa chat béo do do
kha nang phan tng ctia DPPH bi gi6¢i han ¢ phan
ua béo [31]. Két qua nay cho thdy, thanh phan
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polyphenol trong rau mam thanh long ciing c6 kha
nang chong oxy hoa manh.

Két qua & hinh 2 cho thay, ning suit rau mam
thu duoc & mau xir Iy ngam dung dich HC1 0,1 M,
4 gio thap nhat (197,37%) khac biét c6 y nghia
thong ke (p < 0,05) so voi cac mau con lai, nang
suat dao dong trong khoang 313 - 374%, nguyén
nhan c6 thé do viéc ngam axit &nh huong dén sic
s6ng ctia mam. Két qua nghién ctru ctia Mandic va
cs (2023) trén ngo6 cho thdy, néu pH moi truong
thap hon 5 c6 anh huong tiéu cuc dén su phat trién
clia mam ngo, lam gidm ning suit ndy mam, chiéu
dai ré [32].

450 1 b by

S WL L b b
‘é 300 - a
=]
£ 150 -
Z.
0

A0 Al A2 A3 A4 AS A6
Phwong phap xir Iy trrée niy mam

Hinh 2. Anh hudng ctia phuong phép xtt Iy trudc
nay mam dén niing suit rau mam
Ghi chu: A, Poi ching; A, Sdy ¢ 37°C, 2 gio; Ax
Ngam ¢ nhiét do phong (28 - 30°C) 30 phiit, sdy &
37C, 2 gio; Ay Ngam nuoc am 37C, 2 gio; Ay
Ngam nuoc mat 5 - 7C, 12 gio; Ay Ngam dung
dich HCI 0,IM, 4 gio; Ay Ngdm ché pham sinh
hoc, 4 gio. Cic chir cdi khdc nhau biéu thi s khac
biét co y nghia thong ké ¢ muc y nghia 5%.

Tt cac két qua trén cho thay, xt ly hat thanh
long trudc ndy mam bang phuong phap siy & nhiét
do 37°C trong 2 gio (A,) c6 nhiéu vu diém khong
nhitng d0i voi chat luong ma con giup ting nang
suat rau nén duoc lua chon lua dé thuc hién thi
nghiém tiép theo.

3.2. Anh hudng ctia thoi gian o dén ning sudt
va chit lugng rau mam thanh long

Két qua ¢ bang 3 cho thay, ham luong vitamin
C trong rau mam gidm khi thoi gian 0 hat dai,
trong d6 mau 1 6 gio c6 ham luong vitamin C thap
nhat (175,00 mg/100 g), khac biét c6 y nghia
thong keé (p < 0,05) so voi mau doi ching va mau u
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2 gi0. Két qua nay tuong dong voi két qua nghién
ctru cua Riddoch va cs (1998) [33]. Mau khong u
c6 qua trinh ndy mam dién ra cham hon nén trong
cung thoi gian ndy mam thi ham luong vitamin C
con gitt lai nhiéu hon, trong khi cac mau hat xit ly
1 giup qud trinh ndy mam dién ra nhanh dan dén
vitamin C suy giam nhiéu hon. Tuong tu, hat xt ly
1 6 gio cho két qua ham lwong vitamin E va chat
kho hoa tan trong rau mam théap nhat, 1an luot 1a
1.678 mg/100 g va 27,56°Brix. Diéu nay c6 thé
duoc giai thich, do qua trinh G thuac ddy cac hoat
dong nady mam, dic biét 1a cac enzyme phan giai
cac hop chat dinh dudng du trit thanh cac thanh
phan don gian hon 1am cho chat kho hoa tan tang
léen dang ké & giai doan dau. Theo Zhao va cs
(2018) [34] thi ham lwong duong coé lién quan chat
che dén mtc do ndy mam caa hat va tinh bot la
nguodn cung cap nang luong cht yéu. Hat cé nhiéu

dau thi ti lé tinh bot bi phan gidi cao hon & hat
nhiéu tinh bot, c6 thé lén dén gan 90% khi budc
vao giai doan ndy mam manh nhat. Tuy nhién dén
giai doan mam cay phat trién, chung lai stt dung
cac chat kho hoa tan d€ san sinh nang luong thong
qua qua trinh hoé hap ciing nhu san sinh cac cau
trac moi ctia cay mam, két qua lam luong chat kho
hoa tan giam di ro rét & giai doan sau ctia qua trinh
nay mam. Qua trinh 0 gitp cay hap thu nuoc dé
dang hon & giai doan dau nén thuc ddy qua trinh
nay mam dién ra nhanh hon cho nén thoi gian u
cang dai thi ham luong chat kho hoa tan cang
giam vi da duogc cay st dung. Két qua nay ciing
phu hop vé6i két qua nghién cttu ctia Palmiano va
Juliano (1972) [35] trén hat lua ndy mam cho thdy,
ham luong duong tu do dat dinh sau 7 ngay nay
mam, ham luong protein hoa tan dat dinh 6 ngay
sau ndy mam sau d6 bat dau giam dan.

Béng 3. Anh hudng ctia thoi gian @t dén ham luong vitamin E, vitamin C,
chat kho hoa tan ctia rau mam thanh long

Thoi gian G Vitamin E Vitamin C Chat kho hoa tan
(gi0) (mg/kg) (mg/100 g) (°Brix)
0 2.518 + 253P 220,67 + 14,43° 35,56 + 3,00
2 2.605 + 373" 210,67 + 7,02 36,23 + 5,08"
4 2.337 + 416" 178,00 + 34,70* 30,75 + 3,28
6 1.678 + 254* 175,00 £ 12,172 27,58 £ 0,16
8 2422+ 211° 191,33 + 8,09 27,56 £ 2,21°

Ghi chu: Gia tri trung binh trong cung mot cot co cdc chir cdi khdc nhau biéu thi swr khac biét co y

nghia thong ké ¢ muic y nghia 5%.

Két qua ¢ hinh 3 cho thay, ham luong TPC va
kha nang loai goc te do DPPH ctia mau rau mam
dat gia tri cao nhat & nghiém thic 0 2 gio, khac
biet co y nghia thong ke (p < 0,05) so voi cac
nghiém thac con lai. Khi hat duoc 01 & thoi gian
thich hop thi qua trinh ndy mam duoc kich thich
c6 thé 1a nguyén nhan lam tang ham luong TPC va
kha nang loai goc tw do DPPH. Tuy nhién, khi thoi
gian G qua dai sé tao diéu kién cho su phat trién
qua muc cua cac nhom vi sinh vat gay hai (vi
khuédn, ndm moc), lam anh huong dén kha nang
ndy mam va phat trién cta rau mam. Két qua
nghién ctru ctia Kim va cs (2022) [36] cho thay,
mat so vi sinh vat tang lén nhanh chong trong suot
qua trinh san xuit rau mam. Nghién ctru cta
Margot va cs (2016) [37] ciing cho ring, su phat
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trién ctia vi sinh vat c6 thé gay bat loi cho mam cay
thong qua viéc gay bénh hoac canh tranh dinh
duong trong hat truc tiép voi mam cay.

120 S IDPPH = TPC
100 H

<
bc b
ab a
8O
40
20 b b a a a
o
O 2 4 (¢] 8

Thoi gian i (Zido)

Hinh 3. Anh huéng ctia thoi gian ¢t @&n ham lugng
TPC va kha niing loai gdc tr do DPPH ciia rau
mam thanh long

Ghi chu: Cic chir cdai khac nhau trong cung
mot chi tiéu biéu thi swr khdc biét co y nghia thong
ké o muc y nghia 5%.

Ham lrgng TPC (mg GAE/g)
v DPPH (M Trolov/g)
0
0
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bc ab I ab
2 4 6 8
Thoi gian u (gio)
Hinh 4. Anh hudng ctia théi gian @
dén ning sudt rau mam

Ghi chu: Cic chir cdi khdc nhau biéu thi su
khac biét co y nghia thong ké ¢ muc y nghia 5%.

0

Két qua ¢ hinh 4 cho thay, thoi gian @ ¢6 anh
hudng dén ning suat cia rau mam. Nang suat dat
gi4 tri cao nhat & thoi gian u 6 gio (412,80%), khac
biét co y nghia thong keé (p < 0,05) so véi mau doi
chimg khong u (380,13%), mau 1 4 gio (391,20%)
va mau u 8 gio (388,40%). Qua trinh u giup hat hat
dd nuéc cho nén qua trinh ndy mam dién ra
nhanh, thu duogc nang suat cao. Tuy nhién, néu
thoi gian 0 qua lau c6 thé dan dén su phat trién
ctia vi sinh vat gay hu hong cho hat dan dén hiéu
qua ndy mam kém, nang suat thu duoc thap [36,
371.

Hinh 5. Rau mam dugc trong tir hat thanh long
rudt dé sdy & 37°C trong 2 gidr va 1 2 gior

4. KET LUAN

Hat thanh long ruot dé duwoc x& ly bang
phuong phap sdy & 37°C trong 2 gio va u 2 gio
trudc khi ndy mam cho thay hiéu qua vuot troi
trong viéc tang cuong ham luong TPC, vitamin C,
vitamin E va kha nang khang oxy hoa (DPPH),
déng thoi ddm bao ning sudt cao. Nghién cttu nay
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mé ra huong di moi cho viéc tan dung phu phdm
hat thanh long ru6t dé trong san xuat thuc pham
giau dinh dudng, gép phan phat trién nong nghiép
bén vitng va kinh té tuan hoan.
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EFFECT OF PRE-SOWING TREATMENT CONDITIONS ON THE QUALITY OF SPROUTS
PRODUCED FROM RED-FLESHED DRAGON FRUIT SEEDS (Hylocereus polyrhizus)

Ngo Duy Quang!, Mai Cat Duyen?3, Le Duy Nghia?, Phan Thi Thanh Que®

'Master student cohort 30, Can Tho University

?Institute of Food and Biotechnology, Can Tho University

Faculty of engineering and Technoloty, Souther Can Tho University
Abstract

Redfleshed dragon fruit seeds, which are rich in bioactive compounds, have potential for
developing novel products such as nutrient-rich spouts. This research aimed to determine the
effects of pre-germination treatments (7 methods) and incubation times (0 - 8 hours) on the yield
and quality of sprouts produced from red-fleshed dragon fruit seeds. The total soluble solids, and
bioactive compound such as total polyphenols, vitamin E, and vitamin C and DPPH free radical
scavenging capacity were determined. The results showed that both pre-germination treatments
and incubation time significantly influenced sprout yield and the accumulation of bioactive
compounds. Notably, pre-germination treatment of seeds by drying at 37°C for 2 hours followed
by a 2 hours incubation yielded the highest sprout mass (400.67%). Under these conditions, the
sprouts exhibited a total polyphenol content of 9.10 mg GAE/g, vitamin E content of 2,605
mg/100 g and DPPH radical scavenging activity of 102.21 pM Trolox/g. Research results show
that sprouts grown from dragon fruit seeds are a new product with great potential to contribute
to the development of sustainable agriculture and circular economy, effectively utilizing dragon
fruit seed by-products to create sprouts with high nutritional value.

Keywords: Incubation time, pre-germination treatment, red-fleshed dragon fruit seed, sprout.
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!Khoa Moi truong, Truong Dai hoc Khoa hoc Tir nhién, Dai hoc Quoc gia Ha Noi
?Khoa Co dién va Cong nghé thuc pham, Truong Dai hoc Nong Iim Bac Giang
"Email- letuan.fes@hus.edu.vn
TOM TAT
Tinh Quang Tri c6 diéu kién tr nhién thuan loi dé phat trién cay hé tiéu. Hién nay, ho tieu duoc
xéac dinh 1a mot trong nhitmg cay trong cht luc c6 loi thé canh tranh cta tinh Quang Tri. Trong
ho tieu thuong cé chita cac thanh phan tao mui thom, cac thanh phan tao vi cay va cac thanh
phan c6 hoat tinh sinh hoc. Cac thanh phan héa hoc dic trung trong hé tiéu la tinh dau va
alcaloid. Muc tiéu ctia nghién cttu nay 1a xac dinh thoi diém thu hoach qua ho tiéu thich hop cho
qua trinh ché bién san phdm hé tiéu xanh. Thi nghiém duoc thuc hién véi qua ho tiéu thu hoach
& cac thoi diém: 180, 195, 210 ngay ké tir khi dau qua. Dya vao chi tiéu co ly, dinh dudng va cam
quan, da lra chon duoc thoi diém thu hoach qua ho tiéu thich hop cho ché bién san pham ho tiéu
xanh 1a tir 195 - 210 ngay ké tir khi dau qua. Qua ho tiéu c6 khoi luong 1a 0,1 + 0,01 g, do ctng
7,43 + 0,16 kg/mm?, ty 1e vo 49,26 + 0,21% va ty 1é hat 50,74 + 0,17%, ham luong alcaloid tir 0,05 -
0,06%, ham luong tinh dau tir 2,64 - 2,65%. Qua ho tiéu c6 mau xanh dam déu dén xanh phét vang,
mui thom, vi cay, cau trac hat binh thuong va vé binh thuong.

Tt khoa: Chr tiéu co Iy, chi tiéu cam quan, chi tiéu dinh duong, ho tiéu xanh, thoi diém thu

hoach.

1. DAT VAN BE

Hién nay, trén thi truong, ho tiéu duwoc tim
thay dudi 2 dang chinh 1a ho tiéu den va ho tieu
trang. Trong khi d6, san phdm ho tiéu xanh sy
kho khong phd bién bdi van chua c6 phuong phap
sidy kho hoan chinh d6i v6i tiéu xanh. Phuong
phép phoi va siy kho thong thuong cting da duoc
ap dung, song san phdm c6 mau sac thay déi, cht
yéu la mau nau hodc den va v ciing bi co lai, lam
giam gia tri cia san pham. Bén canh do6, ho tieu
xanh dang tuoi chita nhiéu gia tri dinh duong
nhung sé nhanh chong chuyén sang mau den va
lam giam gia tri dinh duong, gia tri cam quan
trong qua trinh bao quan [1].

Cay ho tiéu duoc trong nhiéu ¢ tinh Quang
Tri, Pha Yén, Ba Ria - Vung Tau, Binh Phuéc, Kién
Giang, cac tinh Tay Nguyén va Dong Nam bd...
bac biet, tinh Quang Tri 1a dia phuong cé diéu
kién tu nhién thuan loi dé phat trién cay ho tiéu.
Hién nay toan tinh c6 gan 2,2 nghin ha hé tiéu,
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trong d6 dién tich cho san phdm trén 2 nghin ha,
voi nang suat dat 12,5 ta/ha, ho tieu duoc xac dinh
la mot trong sau cay trong chu luc c6 loi thé canh
tranh cta tinh Quang Tri. Trong hé tiéu thuong cé
chtta cac thanh phan tao mui thom, cac thanh
phan tao vi cay va cac thanh phan c6 hoat tinh sinh
hoc. Cac thanh phan héa hoc dic trung trong hé
tiéu 1a tinh dau va alcaloid. Cac thanh phan nay
trong qua ho tiéu thuong thay déi ¢ cac thoi diém
sinh trudng khac nhau [2]. Tuy theo nguoi trong
ho tiéu mudn cé san phdm ho tiéu xanh, den, trang
hay d6 ma xac dinh thoi diém thu hoach khac
nhau [3].

Tuy nhién, viéc nghién ctru xac dinh thoi diém
thu hoach qua hé tiéu thich hop cho qua trinh ché
bién cac san pham ho tiéu xanh, den, trang hay do
co rat it cac cong trinh nghién ctru da cong bo.
Néu thu hoach khong dung thoi diém sé anh
huong dén chat luong ctia san phadm. Néu dé qua
lau trén cay sé lam cho vo qua bi kho, mat nuoc,
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rung qua va anh huwong téi sy sinh trudng, phat
trién clia cay, anh huong téi ltta qua ti€p theo [4,
5]. D€ xac dinh thoi diém thu hoach, ngoai viec
dua vao cac chi tiéu co ly, chi tiéu cam quan con
phai phan tich xac dinh cac chi tiéu dinh duong
[4].

Vi vay, dé c6 co s khoa hoc, khuyén cao
nguoi nong dan trong cay ho tieu thu hoach dat
hiéu qua cao thi viéc xac dinh su bién déi cac chi
tiéu co ly, dinh duong va cdm quan ctia qua ho tiéu
& cac thoi diém thu hoach khac nhau phuc vu cho
qua trinh ché bién san phdm ho tiéu xanh 1a rat
can thiét, c6 y nghia khoa hoc va thuc tién cao.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén viat lieu
2.1.1. Nguyén liéu

Qua ho tiéu thu hoach & cac thoi diém: 180,
195, 210 ngay ké tir khi dau qua tai cac huyén Vinh
Linh, Huéng Hoa ctia tinh Quang Tri. Nguyén liéu
dam bao do tuoi mai, nguyeén ven, khong bi tén
thuong va khong bi sau, bénh. Sau khi thu hai, cac
qua ho tiéu duoc chira dung trong thing x6p duc
16 va van chuyén bang 6 t6 c6 may diéu hoa nhiét
do dén phong thi nghiém dé tién hanh phan tich,
danh gia xac dinh thoi diém thu hoach, nghién ctu
ché bién san pham ho tiéu xanh.

2.1.2. Hoa chat

Céc hoa chat st dung trong nghién cttu nay
bao gom: Fe,(SO,),, KMnO,, NaOH, CH,COOH,
CaCl,, AgNO,, 2,6 diclorophenolindophenol,
phenolphthalein va nudc cat. Héa chat dam bao do
tinh khiét cao va c6 nguon goc xuat xit ro rang.

2.1.3. Dung cu, mdy mdc va thiét bi

Dung cu, may moc va thiét bi st dung trong
nghién cttu gém: Chiét quang ké ATAGO N-1a cta
Nhat Ban, thiét bi ly tam, can dia Nhon Hoa loai 5
kg, can phan tich 4 s6 1& (ABT 220-5DNM) cuta
hang Kern - Ptc. Ngoai ra, con stt dung mot so
dung cu nhu: Thuoc kep hién s6, day loc inox,
pipet, 6ng dong, 6ng nghiém va nhiét ké.

2.1.4. Pja diém thuc hién

Thi nghiém duwoc thuc hién tai Phong thi
nghiém thuoc Bo mon Khoa hoc va Cong nghé
thuc phdm, Khoa Moi truong, Truong Dai hoc
Khoa hoc Tu nhién, Pai hoc Quéoc gia Ha Noi.

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025

Phong thi nghiém thu¢oc Khoa Co dién va Cong
nghé thuc phdm, Truong Pai hoc Nong 1am Bic
Giang. Phong thi nghiém thuoc Vién Kiém nghiém
va Kiém dinh chat luong VNTEST.

2.2. Phuong phap nghién ctru
2.2.1 Phuong phadp Idy mau

Qua hoé tieu duoc ldy mau theo TCVN
9017:2011 [6].

2.2.2. Phuong phap xdc dinh cédc chi tiéu co Iy
- Phurong phép xdc dinh khoi Itong cia qua

Khoi luong ctia qua ho tieu duoc xac dinh
bang phuong phap can, st dung can phan tich 5 s6
1é (ABT 220-5DNM) cua hang Kern - Ptc [7].

- Phuong phap xac dinh kich thuoc cua qua

Puong kinh va chiéu dai ctia qua ho tieu duoc
x4c dinh bang thuéc kep hién s6 CD0021 (sai so
0,1 mm) [7].

- Phurong phap xac dinh do ciung

Do cing ctia ho tieu duoc xac dinh biang may
do d0 cung Absolute. Qua trinh dugc thuc hién
bang cach xac dinh d¢ lan cta dau do trén thit qua
(mm) dudi tac dung ctia qua can co khoi luong
nhat dinh (200 g) trong mot thoi gian nhat dinh
(30 giay). Néu trong thoi gian dai di chuyén cta
dau do cang 16n thi do lan cang nho [7].

- Phuong phap xac dinh ty Ié vo va ty 1é hat

Ty 1é vé va ty 1é vd hat duoc xac dinh bing
phuong phap tinh phan tram so voi khoi luong cia
qua. Qua ho tiéu sau khi thu hoach, rta sach, dé
rao nuéc, dem can 100 g qua tuoi. Dung dao boéc
vo va tach hat, can khoi luong vo, can khoi luong
hat thu duoc va tinh phan tram [8].

2.2.3. Phuong phap phan tich céc chi tiéu dinh
duong
- Phuong phap xédc dinh ham lirong tinh dau

Ham luong tinh dau trong hé tiéu dugc xac
dinh bang cach can 100 g mau da duoc nghién nhé
va dong 500 ml nudc cat (sao cho nguyén lieu
ngap trong nuoc), cho vao binh cau 1.000 ml roi
dem chung cat tinh dau theo phuong phap chung
cat 16i cuon theo hoi nuéc biang bo xac dinh ham
luong tinh dau nhe clevenger (d < 1) ciing véi sinh
han hoi lwu [7]. Ham lwong tinh dau cé trong
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nguyén liéu duoc xac dinh theo cong thiec:

4

X = V.d.10 (% )

m (100 —w)

Trong d6: X 1a ham luong tinh dau c6 trong
nguyén liéu (%); m 1a khoi luong nguyén liéu dem
chung cét (g); d 1a ty trong ctia tinh dau; w 1a ham
lwong nudce cta nguyén lieu (%).

- Phuong phap xac dinh ham lirong alcaloid

Mau ho tiéu duoc ngam chiét bang ethanol
96%, NH,OH 12,5% va ngam chiét kiét bang
ethanol 96%. Dich chiét duoc chung cat loai dung
moi dé thu héi cin, hoa tan can bang H,SO, 2%, loc
lay dich loc (cac alcaloid luc nay & dang mudi,
khéng tan duoc trong CHCl;). Pem dich loc loai
tap chat bang CHCl,, rdi dua vé pH = 9 - 10 bang
NH,OH dam dic (cac alcaloid khi nay & dang bazo
tu do, tan duoc trong CHCL) va chiét 1ay alcaloid
bang CHCL,. Loc dich chiét CHCl, qua gidy loc va
c6 Na,SO, khan trén gidy loc, rtra gidy loc va
Na,SO, khan biang CHCL roi cho béc hoi CHCL,
(bdng cach c6 quay chan khong & 50°C) thu duoc
can alcaloid toan phan. Sau d6, dinh luong alcaloid
toan phan tinh khiét trong can alcaloid toan phan
bang phuong phap chuén do axit - bazo [9].

- Phuong phap xac dinh ham lrong glucid
tong so

Ham luong glucid tdng s6 ctia hd tiéu duoc
xac dinh bang phuong phap phan cuc. Nguyén tic
cua phuwong phap nay dugc xac dinh dua trén tinh
chat co ban cua glucid c6 kha niang phan cuc anh
sang. Khi anh sang di qua dung dich chta glucid
sé tao thanh mot géc quay cuc, tri s6 goc quay cuc
phu thudc vao nong do ctia ching trong dung
dich, stt dung phan cuc ké hodc duong ké dé phan
tich glucid tong s6 [10].

- Phuong phdp xdc dinh ham lirong protein
tong s6

Ham luong protein téng s6 cta ho tieu duoc
xac dinh theo TCVN 8125:2009 [11]. Phuwong phap
nay xac dinh bing cach nhan tdng nito thu duoc &
thoi diém xac dinh véi hé s6 chuyén ddi phu hop.

- Phuong phap xac dinh ham lirong vitamin A

Ham luong vitamin A ctia hd tiéu dugc xac
dinh theo TCVN 8674:2011 [12]. Phuwong phap
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duoc thuc hién theo nguyén tic la mau duoc xa
phong héa v6i dung dich kali hydroxit trong
ethanol va vitamin A dugc tach chiét trong dau
nhe. Loai bé dau nhe bang cach cho bay hoi va
phan can dugc hoa tan trong 2-propanol. Nong do
vitamin A trong dich chiét 2-propanol duoc xac
dinh bang sic ky 16ng pha dao dudi cac diéu kién
cho pic don 1é d6i voi tat ca cac dong phan retinol.

- Phuong phap xac dinh ham lirong vitamin PP

Ham lwong vitamin PP hay vitamin B, con goi
1a niacin duoc xac dinh theo TCVN 9045:2012 [13].
Nguyeén tac thuc hién 1a cac dang cta niacin dugc
chiét xuat ra khéi mau thuc phdm bang cach xit ly
voi axit hodc enzyme hay axit/kiém va duoc dinh
luong bang HPLC.

- Phuong phap xdc dinh ham liong vitamin B,

Ham luong vitamin B, cia ho tiéu duoc xac
dinh theo TCVN 5164:2018 [14]. Phuong phap nay
duoc thuc hién theo nguyén tac vitamin B, hay
thiamin duoc chiét ra khoi thuc pham sau khi thay
phan bing axit réi tach phospho st dung cach xt
ly bang enzyme va dinh luong bang sic ky 1ong
hiéu nang cao.

- Phuong phap xac dinh ham lirong vitamin B,

Ham luong vitamin B, cta ho tiéu duoc xac
dinh theo TCVN 8975:2018 [15]. Nguyén tic cua
phuong phap nay la vitamin B, hay riboflavin duoc
chiét tir thuc phdm bang cach thiy phan axit, sau
do6 dephospharyl héa bang enzyme, dugc tach
bang sic ky 16ng hiéu nang cao.

- Phuong phap xac dinh ham lirong phospho

Ham luong phospho ctia hé tiéu duoc xac dinh
theo TCVN 9043:2012 [16]. Nguyén tac thuc hién
la mau duoc tro hoa kho dé loai bo chat hiru co.
Phan phosphat con lai c6 thé tan trong axit tao
thanh phtic chat mau xXanh
[(M00,.4Mo00,),.H;PO,] v6i Na,MoO, khi dung
axit ascorbic lam chat khit. Cuong do ctia mau
xanh duoc do quang phd tai budc song 823 nm + 1
nm.

- Phuong phap xac dinh ham lirong canxi, kali
va natri

Ham luong canxi, kali va natri ctia hd tiéu
dugc xac dinh theo TCVN 10916:2015 [17].
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Phuong phéap nay duoc thuc hién theo nguyén tic
mau thir duoc phan hiy trong hon hop axit nitric/axit
percloric va duoc xac dinh bang do phd phat
xa plasma cam tng cao tan [17].

2.2.4. Phuong phap x4c dinh chi tiéu cam quan

Chi tiéu cdm quan cta qua ho tiéu duoc xac
dinh theo phuong phap moé ta. Phuong phap nay
duoc stt dung dé mo ta chi tiét cac tinh chat cam
quan cta qua hé tiéu nhu: Mau sic, mui, vi va ciu
trac... Hoi dong gom c6 9 thanh vién, cac thanh
vién duoc hoc va huén luyén lam quen véi cac tinh
chat caAm quan mau sic, mui, vi va ciu truc cua
qua ho tiéu & cac thoi diém thu hoach khac nhau,
sau do xac dinh thang cuong do la thang 9 diém.
Cac thanh vién sé nhan duoc phiéu cho diém va
cac mau qua ho tiéu can danh gia, sau d6 danh gia
thtt mau va xac dinh cuong do cua tung chi tiéu

yéu cau trén thang 9 diém da st dung. Phuong
phap mo ta duoc thuc hién qua cac budc nhu sau:
Lua chon cac dic tinh can danh gia, thuc hién cac
phép thir so bo dé cac thanh vién cung thong nhat
cach st dung thang cuong do da dua ra va danh
gia cuong do cac dac tinh da chon trén thang diém
[18].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chi tiéu co ly ctia qua hé tiéu & cac thoi
diém thu hoach khac nhau

Dé co co so cho viéc lua chon thoi diém thu
hoach qua ho tiéu thich hop cho ché bién sin
pham ho tiéu xanh thi xac dinh su bién ddi chi tieu
co ly ctia qua ho tiéu 1a rat can thiét. Thi nghiém
duoc thuc hién & cac thoi diém: 180, 195, 210 ngay
ké tir khi dau qua. Két qua duoc thé hién & bang 1.

Bang 1. Chi tiéu co Iy ctia qua hé tiéu & cac thoi diém thu hoach khac nhau

TT Cac chi tiéu co' ly Céc thoi diém thu hoach khac nhau

180 ngay 195 ngay 210 ngay
1 Khoi luong (g/qud) 0,09 + 0,01 0,1+0,01 0,11+0,01
2 Dbuong kinh (mm) 52+0,1 59+ 0,2 6,1 +0,2
3 Chiéu cao (mm) 51+0,1 56+0,1 58+0,2
4 bo cimg (kg/mm?) 6,75+ 0,14 7,43+0,16 7,67+0,19
5 Ty levo (%) 51,47 + 0,23 49,26 + 0,21 4359+ 0,18
6 Ty 1é hat (%) 48,53 + 0,16 50,74 + 0,17 56,41 + 0,26

Két qua & bang 1 cho thay, & thoi diém thu
hoach 180 ngay ké tir khi dau qua, qua ho tieu
xanh c6 khoi luong 12 0,09 + 0,01 g, duong kinh 5,1
+ 0,1 mm, chiéu cao 5,1 = 0,1 mm, do ctng 6,75 +
0,14 kg/mm? ty lé vé 51,47 + 0,23% va ty lé hat
48,53 + 0,16%. O thoi diém 195 ngay, khoi luong
cua qua la 0,1 £ 0,01 g, duwong kinh 5,9 = 0,2 mm,
chiéu cao 5,6 + 0,1 mm, do ctmg 7,43 + 0,16
kg/mm?, ty lé vo 49,26 + 0,21% va ty 1é hat 50,74 +
0,17%. Dua vao két qua nghién ctru cho rang, khi
dén thoi diém 195 ngay, cac chi tieu khoi luong,
duong kinh, chiéu cao va do cing cta qua déu
tang cao. Nhung dén thoi diém 210 ngay ké tir khi
dau qua, cac chi tieu khoi luong, duong kinh,
chiéu dai taing cham c6 xu huong 6n dinh. Cu thé,
& thoi diém nay khoi luong ctia qua 1a 0,11 + 0,01
g, duong kinh ctia qua 1a 6,1 + 0,2 mm, chiéu cao
cua qua la 5,8 + 0,2 mm, do cing ctia qua la 7,67 +

0,19 kg/mm? va ty lé hat 1a 56,41 + 0,26% déu tang
so vo6i giai doan 180 va 195 ngay, riéng ty 1é vo lai
giam. S¢ di c6 hién tuong nay la do & thoi diém
210 ngay qua ho tiéu da chuyén sang giai doan
truong thanh, cac bo phan da phat trién thanh
thuc. Ham luong 4m, mau sic va do ctng c6 anh
hudng 16n dén thoi gian siy ho tieu, khi thu hoach
qua tiéu ¢ giai doan truéng thanh lam tang hiéu
qua ctia qua trinh sdy [19]. Qua hé tiéu & giai doan
xanh chua gia c6 ham luong 4m ban dau cao hon
79,11% so voi qua chin 71,6%, qua ho tiéu chin cé ty
lé thu hoi san phdm kho cao hon 28,84% so voi qua
tiéu con xanh chua gia la 15,78%, dong thoi qua ho
tiéu chin c6 do ctmg cao nhat 10,5 kg/mm? so voi
qua ho tiéu con xanh chua gia 5,8 kg/mm? [19].
Trong qua trinh lam kho, ty 1é gidam khoi luong
ctia qua hé tiéu thu hoach khi con xanh cao hon so
voi qua ho tieu thu hoach & thoi diém chin.
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Nguyén nhan la do ham luwong nudc cao va ham
luong chat kho thap & qua ho tiéu xanh so voi qua
ho tiéu chin [19]. D€ san xuat tiéu kho c6 hinh
thitc dep va cac phdm chat khac, qua ho tiéu phai
duoc thu hoach & dung giai doan chin, diéu dé rat
quan trong vi hiéu suat sau thu hoach ctia ho tiéu
duoc xac dinh boi do chin hoac trang thai sinh ly
ctia qua khi thu hoach két hop voi cac bién phap
quan ly sau thu hoach duoc 4p dung [20]. Chat
luong ctia ho tieu sé giam khi qua ho tiéu duoc thu
hoach ¢ giai doan chin sém hoac qua chin [21].
Nhu vay, dua vao chi tiéu co ly thi thoi diém 195 -

210 ngay la thoi diém thu hoach qua hé tieu thich
hop cho ché bién san phdm ho tiéu xanh.

3.2. Chi tieu dinh duong ctia qua ho tiéu & cac
thoi diém thu hoach khac nhau

Viéc xac dinh cac chi tiéu dinh duong ctia qua
ho tiéu & cac thoi diém thu hoach khéac nhau c6 y
nghia khoa hoc va thuc tién cao. Chi tiéu dinh
duong cta qua ho tieu thuong thay déi theo thoi
gian sinh trudng va phat trién. Dua vao cac chi tiéu
nay sé gitp nguoi san xuat, ché bién lua chon duoc
thoi diém thu hoach phu hop, dem lai hiéu qua
kinh té cao. Két qua duoc thé hién & bang 2.

Bang 2. Chi tiéu dinh dudng ctia qua ho tiéu & cac thoi diém thu hoach khac nhau

TT Cac chi tieu dinh duong Cac thoi diém thu hoach khac nhau
180 ngay 195 ngay 210 ngay
1 Ham luong tinh dau (%) 2,59 2,64 2,65
2 Ham luong alcaloid (%) 0,05 0,05 0,06
3 Ham luong glucid téng s6 (%) 23,04 23,27 23,69
4 Ham luong protein tong so6 (%) 6,58 6,61 6,63
5 Ham lugng vitamin A (mg/kg) 0,02 0,023 0,025
6 Ham luong vitamin PP (mg/kg) 2,37 2,43 2,45
7 Ham luong vitamin B, (mg/kg) 0,04 0,04 0,05
8 Ham luong vitamin B, (mg/kg) 0,45 0,48 0,53
9 Ham luong phospho (mg/kg) 38,27 39,52 39,86
10 | Ham luong canxi (mg/kg) 712 728 729
11 Ham luong kali (mg/kg) 1.126 1.132 1.146
12 Ham luong natri (mg/kg) 42,87 43,06 43,28

Bang 2 cho thay, cac chi tieu dinh duong nhu:
Ham luong glucid tong so; protein téng s0; vitamin
A, B,, B,, PP; canxi; phospho; kali; natri; tinh dau;
alcaloid c6 xu huong tang dan tir thoi diém thu
hoach tir 180 - 195 ngay va 6n dinh dan & thoi diém
thu hoach 210 ngay. Két qua nghién ctru cho rang,
ham luong tinh dau trong qua hé tiéu chiém ty lé
cao & cac thoi diém thu hoach qua hé tiéu xanh.
Cu thé, & thoi diém thu hoach 180 ngay, ham
luong tinh dau 1a 2,59%; & thoi diém thu hoach 195
ngay, ham luong tinh dau 1a 2,64% va & thoi diém
thu hoach 210 ngay, ham luong tinh dau 1a 2,65%.
Ham luong alcaloid ¢ thoi diém thu hoach 180 va
195 ngay déu 1a 0,05% va tang lén 0,06% ¢ thoi diém
thu hoach 210 ngay. Ham luong glucid téng s6 &
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thoi diém thu hoach 180 ngay 1a 23,04%, tang lén
23,27% & thoi diém thu hoach 195 ngay va 23,69% &
thoi diém thu hoach 210 ngay. Trong qua ho tiéu
xanh, ham luong protein téng s6 & thoi diém thu
hoach 180 ngay 1a 6,58%, thoi diém thu hoach 195
ngay 1a 6,61% va tang lén 6,63% & thoi diém thu
hoach 210 ngay. Két qua nghién cttu cho thay, giai
doan phat trién quyét dinh thanh phan sinh héa va
chat luong ctia qua héd tieu [19], ham luong
piperine trong qua ho tiéu chin cao hon qua hé
tiéu chua chin [22]. Vi vay, dua vao su bién déi cac
chi tieu dinh duong ciua qua hé tiéu & cac thoi
diém thu hoach khac nhau, thoi diém tir 195 - 210
ngay ké tir khi dau qua 1a thoi diém thu hoach
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thich hop cho qua trinh ché bién san ph4m ho tieu
xanh.

3.3. Chi tiéu cdm quan ctia qua hé tiéu & cac
thoi diém thu hoach khac nhau

Chi tiéu cdm quan cta qua ho tiéu & cac thoi

diém thu hoach khac nhau duoc biéu thi bang mau
sdc vo qua, mau sac cua hat, mui, vi ciia qua va cau
triac ctia qua. Két qua xac dinh chi tiéu cam quan
ctia qua hé tieu ¢ cac thoi diém thu hoach khac
nhau duoc thé hién & bang 3.

Bang 3. Chi tiéu cdm quan ctia qua hé tiéu & cac thoi diém thu hoach khac nhau

TT | Chatkho hoa tan va Cac thoi diém thu hoach khac nhau
cac chi tiéu cam quan 180 ngay 195 ngay 210 ngay
1 Mau sac Xanh nhat, non Xanh dam déu Xanh phot vang
2 Mui Mui thom nhe Mui thom Mui thom
3 Vi Vi cay nhe Vi cay Vi cay
4 Cu triic C4u truc hat mém, vo C4u truc hat binh C4u truc hat ctng,
binh thuong thuong, vo binh thuong vo binh thuong

Két qua & bang 3 cho thay, & thoi diém thu
hoach 180 ngay ké tir khi dau qua, qua ho tiéu co
mau xanh nhat, non, mui thom nhe, vi cay nhe,
cau trac hat mém va vo binh thuong. Pén thoi
diém thu hoach 195 ngay ké tir khi dau qua, qua
ho tiéu c6 mau xanh dam déu, mui thom, vi cay,
c4u tric hat binh thuong va vé binh thuong. O thoi
diém thu hoach 210 ngay ké tir khi dau qua, qua
ho tiéu c6 mau xanh phot vang, mui thom, vi cay,
cau truc hat ctmg va vo binh thuong. Cac thanh
vién hoi dong cam quan déu cho rang, & thoi diém
thu hoach tir 195 - 210 ngay, qua ho tiéu co gia tri
cam quan, mau sic, mui, vi va ciu truc hap dan
hon, cac thanh phan dinh duong da phat trién
hoan thién hon, diéu d6 da lam tiang gia tri cam
quan ctia qua ho tiéu. Su gidm mau vang, ting mau
d6 va sAm mau nhiéu hon & qua hé tiéu co lien
quan dén di truyén, dén qua trinh phat trién sinh
ly. Su sim mau nhanh chéng cta qua ho tiéu chin
so voi qua ho tiéu xanh c6 lien quan dén su tich tu

ctia mot s6 hop chat bao gom: Chat kho, piperine,
enzyme va chat chong oxy hoa [22]. Xét vé mat
cam quan, ho tiéu thu hoach & thoi diém 195 ngay
ké tir khi dau qua dé ché bién san phidm ho tieu
xanh c6 nhiéu vu diém hon thu hoach & thoi diém
180 ngay ké tir khi dau qua, vo c6 mau xanh dam,
mui thom, vi cay, cau trac hat binh thuong, da
hinh thanh so, sdn pham sau khi ché bién c6 mau
séc, mui, vi va cdu trac hap dan hon. O thoi diém
thu hoach 180 ngay va truéc 180 ngay ké tir khi
dau qua, qua ho tiéu chua hinh thanh so, mau
xanh nhat, non, mui thom nhe, vi cay nhe, ciu tric
mém, khi sy thi hao hut 16n. D6i voi thoi diém thu
hoach 16n hon 210 ngay ké tir khi dau qua, qua cé
mau vang, mau hong va do, thich hop cho ché bién
san pham ho tiéu do, khong thich hop cho ché
bién san phdm ho tiéu xanh. Nhu vay, dua vao chi
tiéu cam quan thi thoi diém 195 - 210 ngay la thoi
diém thu hoach qua ho tiéu thich hop cho ché bién
san pham ho tiéu xanh.

Hinh 1. Qua hé tiéu xanh &4thoi  Hinh 2. Qua ho tiéu xanh & thoi
diém thu hoach 195 ngay ké tir
khi dau qua

diém thu hoach 180 ngay ké tir khi
dau qua
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Hinh 3. Qua hé tiéu xanh &
thoi diém thu hoach 210 ngay
ké tir khi dau qua
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4. KET LUAN

Pa lua chon duoc thoi diém thu hoach qua hé
tiéu thich hop cho ché bién san pham hé tiéu xanh
1a tir 195 - 210 ngay ké tir khi dau qua, thich hop
cho qua trinh ché bién san phim hd tieu xanh. O
thoi diém nay, qua ho tieu c6 cac dac diém nhu:
Khoi luong 1a 0,1 + 0,01 g, duong kinh 5,9 + 0,2
mm, chiéu cao 5,6 = 0,1 mm, d¢ ctmg 7,43 + 0,16
kg/mm?, ty lé vo 49,26 + 0,21% va ty 1é hat 50,74 +
0,17%, ham luong alcaloid dao dong tir 0,05 - 0,06%,
ham luong tinh dau dao dong tir 2,64 - 2,65%, qua
ho tiéu c6 mau xanh dam déu dén xanh phot vang,
mui thom, vi cay, cdu trac hat binh thuong va vo
binh thuong.
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Abstract

Quang Tri is a locality with favorable natural conditions for growing pepper. Currently, pepper
is identified as one of the key crops with a competitive advantage in Quang Tri province.
Pepper contains aromatic compounds, pungent components, and biologically active
substances. The characteristic chemical components in pepper are essential oils and
alkaloids. The objective of this study is to determine the appropriate peppercorn harvest time
for processing into green peppercorn products. The experiment was conducted using
peppercorns harvested at 180, 195, 210 days after fruit set. Based on physical, nutritional, and
sensory criteria, the appropriate harvest time for producing green peppercorns is between 195
and 210 days after fruit set. At this stage, the peppercorns have a weight of 0.1 = 0.01 g,
hardness of 7.43 + 0.16 kg/mm?, peel ratio of 49.26 = 0.21% and seed ratio of 50.74 + 0.17%.
The alkaloid content ranges from 0.05% to 0.06% and the essential oil content ranges from
2.64% to 2.65%. The peppercorns develop from a uniform dark green to a slightly yellowish-
green color, with a pleasant aroma, a spicy taste and a normal seed and peel structure.

Keywords: Green peppercorns, harvest time, nutritional indicators, physical indicators,
sensory indicators.

Ngay nhan bai: 30/6/2025

Ngay chuyén phéan bién: 14/7/2025
Ngay thong qua phan bién: 28/7/2025
Ngay duyét ding: 5/8/2025

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025 141



KHOA HOC & CONG NGHE

NGHIEN CUU MOT SO KY THUAT SO CHE VA
BAO QUAN DEN CHAT LUONG VA THOI1 GIAN
BAO QUAN BACH CHI
Nguyén Thu Huyén" ", Ct1 Thi Hang', Lé Thi Thu!, Phan Thi Thu', Nguyén Thi Nu!, Chu Thi My"

Trung tam Nghién ciu trong va Ché bién cay thuoc Ha Noi, Vién Duoc liéu

* Email: cuhang159@gmail.com

TOM TAT

Nghién ctru danh gia anh hudng ctia bién phap so ché lam kho va bao quan dén chat luong dugc
lieu bach chi (Radix Angelicae dahuricae) sau thu hoach. Thi nghiém st dung axit citric, phén
chua va nuoc dién phan dé xac dinh bién phap xt Iy bach chi. Lam khé duoc lieu bang phuong
phap sdy nhiet d6i luu, sdy bom nhiét va dung phoi nang lam doi ching. Bén canh d6, stt dung ap
suét thap dé danh gia hiéu qua bao quan duoc liéu bach chi. Két qua cho thay, xit Iy ngdm trong
dung dich chtra axit citric pH 2 - 3 trong 30 phut han ché duogc su phat trién cta vi sinh vat va lam
kho duoc lieu bang phuong phap say nhiét déi lueu & 50°C trong thoi gian 20 gio dam bao chat
luong duogc lieu. Bao quan duogc lieu bach chi bang viéc st dung 4p suat thap 200 mmHg, 250
mmHg, 300 mmHg bao bi PVC day 0,04 mm sau 6 thang & nhiét do thuong 25 - 30°C do 4m 80 -
90%, cho chat luong duoc liéu tot hon so véi mau déi chimg, mau cho két qua tot nhat 1a & ap suat
250 mmHg khong c6 con trung gay hai, duy tri do 4m duoc liéu, hoat chat imperatorin ¢ cac mau
thi nghiém bién ddi cham, vi sinh vat tong s6 ting cham trong thoi gian bao quan, dat tieu chuin

Duoc dién Viet Nam V (2018).

Tt khéa: Bach chi, axit hitu co, dung dich mudi dién phan, siy doi luu, ap suat thap.

1. AT VAN BE

Cay bach chi (Angelica dahurica (Hoffm.)
Benth. & Hook. f. ex Franch. & Sav.), ho Hoa tan
(Apiaceae) 1a mot loai than cé nhiéu nam, cao tir 1
- 1,5 m. Ré coc moc thang xuéng dat va phinh lén
thanh ca, d6i khi ¢c6 phan nhanh. Than c6 duong
kinh tir 2 - 3 cm, rong, bén ngoai c6 mau tim hong,
than non c¢6 16ng che ché. La co6 kich thudc 16m, be
14 phat trién 6m lay than. Phién 14 xé long chim tir
2 - 3 1an tao cac thuy hinh trimg c6 chiéu dai 2 - 6
cm, rong 1 - 3 cm, mép 1a co6 rang cua, co6 long &
mat trén 14 tai vi tri cac duong gan [1].

bong y, duoc liéu bach chi (Radix Angelicae
dahuricae) c6 vi cay, tinh 6n. Duogc liéu c6 tinh giai
biéu, khu phong, thiang thap, hoat huyét dé loai
mu, sinh co, gidm dau, lam than kinh tré nén hung
phan, khi huyét luu thong mau chong nén duoc
dung dé diéu tri nhuc dau, rang dau, cac bénh vé
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dau, mat, chira huyét trang, diéu hoa kinh nguyét.
Duoc liéu con dugc dung giam dau, hut ma trong
truong hop sung vu, ghé 16. Ngoai ra, con giam
dau trong nhttc dau, cdm mao, hoa mat, dau rang,
hoac cam mau & nguoi chdy mau cam, di tiéu ra
mau [2].

Theo Duoc dién Viet Nam V (2018) [3], cach
ché bién bach chi da duoc thu hai khi 14 chuyén
vang, tién hanh thu hai ré (khong iy ct & cay ra
hoa). Phoi niang hoic sdy kho 40 - 50°C. Bo phan
dung cta bach chi 1a ré ci (Radix Angelicae
dahuricae) phoi hay sdy kho. Ré cti c¢6 dang hinh
chuy duwong kinh khoang 3 cm, dai tir 10 - 20 cm.
Mit ngoai c6 mau nau nhat, c6 dau vét caia ré con
va nhiéu duong nhan doc. Cat ngang c6 mau trang
dén trang nga, mui thom héc, vi cay, hoi dang.

Cong nghé sau thu hoach bach chi da duoc
thuc hién theo ky thuat don gian [4]: Ré cay bach
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chi thuong duoc thu hai vao mua thu luc troi kho
r4o. Nhitng cay khoang 10 thang tudi tré lén, c6 1a
bat dau ua vang nhung ra hoa dugc dao len dé lay
ré, rtra sach, cat bo ¢6 ré va cac ré con nhdé moc
xung quanh, roéi tién hanh dic ché bach chi nhu
sau:

Cach 1: Bo ré bach chi vao vai chua voi, day
nap kin lai. Sau 7 ngay 14y ra phoi ning hoac say
kho. Cudi cung dung dao cao sach 16p vo mong
bén ngoai.

Cach 2: Sau khi rtra sach ré bach chi, cho vao
1o xo6ng v6i luu huynh lam 2 lan. Thoi gian x6ng
khoang 1 ngay mét dém cho dén khi ré chin mém
va dat do am duéi 13% . Pem phoi kho thu duoc ré
bach chi c6 mau trang.

Cach 3: Cao sach vo ré bach chi, thai nho. Sau
d6 @6 chung vo6i hoang tinh theo ty le 1: 1 va lay
bach chi ra phoi kho. Bach chi sao chay hoac sao
tdm voi giam.

Bach chi dugc bdo quan trong hop, day nap
kin lai € noi kho rao. Tranh dé chd 4m hoac co
nang nong [4].

Két qua nghién cttu ctia Phan Ba Hoat (2005)
[5] cho thay, thang 6 - 7, bach chi bat dau vang ua
14 Iui. Cat hét phan than 14 trén mat dat, dung mai
thuong dao lay cu, tranh dut, xay xat ré, cu, ria
nudc sach, phoi kho va bao quan, bao ché: Co thé
xong sinh dé bao quan lau hon: Bach chi phién:
Ngam bach chi trong mét chau nong chira nuéc
sach. Néu luong bach chi 16n thi phai ngam trong
1 thoi gian thich hop, sau d6 dem 1t cho mém. Sau
d6 thai phién day 1 - 3 mm, dai 5 - 7 cm. Phoi hodc
say nhe dén kho. Bach chi sao chay: Bach chi sau
khi thai lat di sao cho dén khi mat phién bach chi
chuyén mau den, c6 mui chay. Bach chi duoc lieu
khi phoi say xong duoc dong trong bao nilon ngoai
bao dira, xép lén ké cach mat dat it nhat 50 cm
trong kho thoang, mat.

Cac bién phap so ché va diac ché bach chi van
chiu yéu huong dan chung chung, theo kinh
nghiém dan gian, c6 st dung luu huynh khong
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dua ra liéu dung ciing nhu danh gia du lugng luu
huynh sau qua trinh lam khé, nhu vay, anh huong
dén chat luong duoc lieu va nguoi tieu dung, mo ta
cach lam kho khong cu thé dé giap nguoi thuc
hién dé ap dung.

Hién c6 mot s6 nghién ctru xir Iy san phdm
bang axit httu co va dung dich nudc dién phan...
dé giam luong vi sinh vat bé mat va dam bao duy
tri duoc chat luong san pham. Phuong phap siy va
bao quan bang 4p suat thap ciing 1a tAc nhan quan
trong anh hudng chat luong san phdm duoc liéu.
Trong pham vi nghién cttu anh hudng ctia mot s6
bién phap so ché, lam kho va bao quan bach chi
huéng dén san xuat duoc lieu an toan, voi muc tiéu
han ché cac hu hong do con trung, vi sinh vat va
niam moc gay ra cho duoc liéu bach chi.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyeén liéu

Cay bach chi (Angelica dahurica (Hoffm.)
Benth. & Hook. f. ex Franch. & Sav.) trong tai
Trung tam Nghién ctu trong va Ché bién cay
thuoc Ha Noi, thu hoach khi cay dat do sinh
truéng trén 240 ngay trong, cay sinh truéng tot,
chua ra hoa va dam bao hoat chat theo tiéu chudn
Duoc dién Viet Nam V (2018) [3].

2.2. B4 tri thi nghiém

Duoc liéu bach chi dat do tudi thu hoach duoc
thu hoach van chuyén vao phong thi nghiém,
Trung tam Nghién ctu trong va Ché bién bién cay
thuoc Ha No¢i. Bach chi duoc phan loai so bo,
duong kinh cti tuoi 5 - 7 cm, kich thudc cu dai 10 -
15 cm, loai bo ct théi hong khong dat yéu cau, tiép
theo rita dat cat bang nudc may. Tién hanh bé tri
ngau nhién cac thuc nghiém nhu sau:

- Thi nghiém anh hudng cta bién phap xi ly
so ché dén chat luong duoc lieu, luva chon nguyén
lieu dat tieu chuén, cong thirc nhu sau: BC1: Xt ly
nudc dién phan anlyte 10% trong 30 phut; BC2: Xk
ly phén chua 10 g/lit trong 30 phut va BC3: Xt ly
axit citric pH 2 - 3 trong 30 phut; cong thicc BCO la
mau doi ching khong xtt ly. Nguyen liéu sau khi
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xtr ly duoc lam kho dén do 4m < 14% va tién hanh
danh gia cac chi tiéu: Dinh lwong hoat chat
imperatorin, vi sinh vat tong s6, d6 4m, cAm quan

- Thi nghiém anh huong cta phuong phap lam
kho lga chon nguyén lieu dat tiéu chuén, cong
thitc nhu sau: BCO0.1: Déi ching (Mau khong xt
ly, phoi nang nhiét do (30 - 35°C), cac mau con lai
déu xt ly dung dich axit citric pH 2 - 3 trong 30
phut: BC0.2: phoi nang nhiét do (30 - 35°C), BC4:
S4y bom nhiét hang Mactech nhiét do (45°C),
BC5: Say doi luu hang menmert nhiét do (50°C).
Nguyén lieu sau khi xtt Iy duoc lam kho dén do 4m
< 14% va tién hanh danh gia cac chi tiéu: Pinh
luong hoat chét imperatorin, d6 4m, cdm quan, vi

sinh vat téng so0, thoi gian lam kho.

- Thi nghiém anh huong cta 4p suat thap dén
chat luong duogc liéu trong bao quan; duoc liéu
duoc nhung dung dich axit citric pH 2 - 3 trong 30
phut, 1am kho bang may sy doi leu dén do 4m <
14%, sau d6 dong goi trong bao bi Polyvinyl
chloride (PVC) do day 0,4 mm dan kin sau do6
dung may bom chan khong hut ban chan khong
qua cac van lap tai bao bi chita duoc liéu & cac mic
nhu sau: BC6: Ap sudt 200 mmHg; BC7: Ap suit
250 mmHg; BCS: Ap suat 300 mmHg va mau
BC0.3 1a mau doi ching khong xtt ly dong goi
trong bao bi PE day 0,1 mm, dan kin; mau BC0.4 1a
mau doi ching dung dich axit citric pH 2 - 3 trong
30 phut déng goi trong bao bi PE day 0,1 mm, dan
kin; thoi diém ldy mau danh gia 1a sau thu hoach
(0 thang), 2 thang, 4 thang va 6 thang. Diéu kién
theo doi bao quan & nhiét do phong 25 - 30°C. Tién
hanh danh gia cac chi tiéu: Dinh luong hoat chat
imperatorin, d0 4m, cdm quan, con trung, vi sinh
vat tong so (VSVTS).

boi voi moéi thi nghiém lwa chon duoc cong
thuec tot nhat & cac thi nghiém trén dé lam co so xtt
ly nguyén liéu cho cac thuc nghiém sau. Moi cong
thitc trong cac thi nghiém duoc lap lai 3 1an.
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2.3. Phuong phap danh gia chat luong

Phuong phdp Idy mau: Phuong phéap 1dy mau
duoc lieu theo Duoc dién Viéet Nam V (2018) [3].

Panh gid chat Irong cam quan: Xay dung bang
danh gia xép hang bang mo ta muc chat luong cia
nguyén liéu theo tiéu chudn Duogc dién Viét Nam V
(2018) [3] va danh gia chat luong cdm quan dua
theo phuong phap 1ap hoi dong cham diém theo
TCVN 3215-79 [4].

Hoat chat: Phuong phap dinh luong hoat chat
chinh c6 trong duoc lieu bang phuwong phap HPLC-
UV: Dinh luong hoat chat impratorin (%) tham
khéao Duoc liéu Viet Nam V (2018)[3] trong duoc
lieu khong dudi 0,08%.

Vi sinh vat tong so: Xac dinh so luong té bao
VSV téng so theo phuong phap TCVN 6404:2016
[6]. Tiéu chudn theo Duoc dién Viet Nam V (2018)
[3] tong s6 vi khudn hiéu khi < 5.10* (cfu/g).

Po dm: Theo Duoc dién Viet Nam V (2018)
[3] stt dung phuong phap siay dén khoi luong
khong d6i: Can 3 g nguyén liéu siy & nhiét do
105°C trong thoi gian 1 gio dén khoi luong khong
doi, do 4m dat dudi 14%.

Xac dinh mat do con trung: Xac dinh luong
con triung séng quan sat bang mat/1 kg san pham
theo phuong phap ctia Bui Cong Hién (1995) [7].

Thot gian Iam kho (gio). Puoc xac dinh tir luc
duoc lieu so ché xong dua vao thiét bi sdy hoac bat
phoi.

Xir Iy s6 liéu: Cac phan tich thong ké stt dung
phan mém SPSS va excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua anh hueong cia bién phap xtt ly so
ché dén chat luong bach chi

Duoc liéu bach chi duoc lwa chon nguyén liéu
dat tieu chuén, lam sach va b6 tri cong thitc nhu
sau: BC1: Xt Iy nuéc dién phan anlyte 10% trong
30 phut; BC2: Xir ly phen chua 10 g/lit trong 30
phut va BC3: Xt ly axit citric pH 2 - 3 trong 30
phut; BCO 1a mau déi ching khong xtt ly, két qua
nghién cttu anh hudng cta bién phap xt ly so ché
dén chat luong cta bach chi duoc thé hién trong
bang 1.
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Béng 1. Anh hudng ctia xit Iy so ché dén chét lwgng bach chi

Mau Imperatorin (%) Cam quan (diém) VSVTS (cfu/g)
BCO 0,22b 18,13a 5,28.10",
BC1 0,17a 19,20ab 1,18.10°,,
BC2 0,18a 18,57¢ 1,52.10%,
BC3 0,25¢ 19,47bc 7,60.10°%,

Ghi chu: Trong cung mot cot, cdc s6 co chir cdi giong nhau thi khong sai khac nhau co y nghia ¢

muc o = 0,05.

BC3 axit citric pH 2-

BCO0 Doi ching

Két qua bang 1 va hinh 1 cho thay, cac bién
phép xtt ly so ché tac dong dén tong so vi khuin
hiéu khi trén bé mat san phim, gitta cac cong thirc
¢o su sai khac nhau c6 y nghia & mic o = 0,05. Cu
thé, cac mau xir ly BC1, BC2, BC3 ¢6 VSVTS hon
so voi mau doi ching BCO voi mat do dao dong
7,6.10% - 1,52,10° cfu/g, trong khi gia tri nay & mau
doi ching BCO 1a 5,28.10 cfu/g. Két qua nghién
cttu ctia Cu Thi Hang va cs (2022) [8] cho thay,
VSVTS ciing giam khi nhdng trong dung dich
chtra axit citric, ascorbic dé xit ly duong quy, khi
bao quan trong 9 thang. Két qua phu hop véi mot
s6 nghién cttu chi ra bach chi nhung trong dung
dich chura axit citric cho thdy hiéu qua khir khuin
tréen bé mait san phdm. Hoat chat imperatorin 1a
thanh phan hoat chat chinh ctia bach chi, vi vay nd
duoc st dung dé danh gia chat luong ctia bach chi,
Trong thi nghiém nay, cac phuong phap xtt ly so
ché it anh huéong dén ham luong hoat chat co
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BC1 dién phan anlyte 10%

BC2 phén chua
10 g/lit
Hinh 1. Xtz ly bach chi trong ciac dung dich khac nhau

trong san pham van dat yéu cau chat luwong theo
tiéu chuan Duoc dién Viét Nam V (2018) [3].

Cam quan cho thiy, mau sac duoc liéu trang
sang, duogc liéu sau khi xt ly dong déu, sang mau
so voi doi chung mau tham sam, diém cam quan
co su sai khac gitta cac mau thi nghiém ¢ muc y
nghia a = 0,05.

Tt cac két qua cho thdy, mau BC3 xtt ly bach
chi trong dung dich chta axit citric pH 2 - 3 trong
30 phut cho két qua tot nhat trong viéc han ché vi
sinh vat bé mat ma khong anh hudéng dén hoat
chat c6 trong duoc liéu.

3.2. Két qua anh huéng cta phuong phap lam
kho dén chat lugng duoc liéu

Trong quéa trinh lam kho, nhiét do, do 4m va
thoi gian déu c6 tac dong nhat dinh dén cac phan
ung enzym, phan ung oxy héa va phan hay san
phdm. Vi vay, viéc lua chon phuong phéap lam kho
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v6i nhiét 6 phu hop c6 y nghia to 16n trong viéc
dam bao chat luwong cta duoc lieu [9].

Sau khi duoc liéu dugce xit ly trong dung dich
axit pH 2 - 3 tién hanh lam kho san phdm bang cac

cach: BC0.2 phoi nang, BC4 st dung may say bom
nhiét va BC5: May say déi luu. Két qua duoc thé
hién & bang 2.

Béng 2. Anh hudng ciia phuong phép lam khé dén chét luegng duoc lieu bach chi

Mau Imperatorin (%) | Cam quan (diém) | VSVTS (CFU/g) | Thoi gian lam kho (gi®)
BCO0.1 0,19a 17,27a 5,80.10* d 60
BC0.2 0,26b 17,80 b 3,04.10° ¢ 60

BC4 0,41c 19,67¢ 1,84.10° b 20,5

BC5 0,38¢ 19,20c 1,16.10°a 20

Ghi chu: Trong cung mot cot, cdc s6 co chir cdi giong nhau thi khong sai khac nhau co y nghia ¢

muc o = 0,05.

Két qua bang 2 cho thay, phuong phap lam
kho & cac nhiét do khac nhau c6 tac dong dén ham
luong hoat chat c6 trong duoc lieu. Mau BC4 va
BC5 sy bom nhiét va siy doi luu cho ham luong
imperation 0,41 va 0,38% c6 su sai khac c6 y nghia
& muc o = 0,05 v6i mau doi chimg lam kho bang
cach phoi. Giai doan dau say nhiét véi nhiét do cao
ddy toc do sdy nhanh va thoi gian sdy ngan, lam
tang nhanh su thoat hoi nuéc cta duoc liéu, giam
toc do phan tng oxy hda bén trong tir d6 lam giam
su phan huy hoat chat.

Cam quan ct bach chi trang, ciu trac chac, vi
thom dac trung va hoi dang, diém cam quan cao
19,67 va 19,20 & cac mau sdy bom nhiét va say doi
luu, twong tmg. Téng s6 vi khuan hiéu khi ¢ cac
mau lam kho khac nhau ciing c6 su khac nhau cé
y nghia & mtc o = 0,05. Mau con lai sdy bom nhiét
va doi luu c6 mat do VSVTS thap nhat 1a 1,84.10°
va 1,16.10° (cfu/g).

Két qua nghién ctu cho thdy, mau BC5 cho
chat lwong duoc liéu tot nhat vé ham luwong hoat
chat, cdAm quan va VSVTS trén bé mat duoc liéu,
bén canh d6 phuong phap say doi luu nay nhiét do
say 50°C trong thoi gian 20 gio ciing giam thoi
gian sdy, nang cao chat luong duoc lieu bach chi
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so voi lam kho bang phoi ndng mat 60 gio (tuong
duong voi 8 - 9 ngay phoi tiy thudc vao thoi tiét).

3.3. Anh huéng ctia bao quan 4p sudt thdp dén
chit Iuong duoc liéu bach chi

Bao quan trong diéu kién ap suat thap la loai
bé khong khi khéi tui san phdm va han kin lai.
biéu nay lam tang thoi gian luu trit sin pham bang
cach tic ché sy phat trién cta vi sinh vat va giam
nguy co lay nhiém chéo. Phuong phap nay ciing
dam bao huong vi va ngan can su nhiém am tro lai
ctia san phdm [10].

Cac mau duoc lieu thi nghiém duoc so ché va
dong goi trong bao bi Polyvinyl chloride (PVC) do
day 0,4 mm dan kin sau d6 hat ban chan khong:
BC6: Ap suit 200 mmHg; BC7: Ap sudt 250
mmHg; BCS: Ap suat 300 mmHg va mau BC0.3 1a
mau doi ching khong xt ly dong goi trong bao bi
PE day 0,1 mm; mau BC0.4 14 mau doi chimg co
xtt ly dung dich axit citric pH 2 - 3 trong 30 phut
dong goi trong bao bi PE day 0,1 mm dan kin, thoi
gian theo doi (0 thang), 2 thang, 4 thang va 6
thang & nhiét do phong 25 - 30°C. Két qua nghién
ctru anh huong ctia bao quan ap suat thap dén chat
luong duoc liéu bach chi duoc thé hién trong bang
3.

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025



KHOA HOC & CONG NGHE

Bang 3. Anh hudng ctia bao quan 4p sust thidp dén chét huong duoc lieu bach chi

Chi tiéu danh gia
TT
Chi tiéu BC03 BC04 BC6 BC7 BC8

0 thang
1 | Imperatorin (%) 0,31a 0,29a 0,3a 0,34a 0,31a
2 | VSVTS (cfu/g) 2,98.10'b 1,22.10°%a 1,14.10°a | 1,20.10%a | 1,24.10%a
3 | Do am (%) 10,30a 10,23a 10,36a 10,48a 10,23a
4 | Cam quan (diém) 17,40a 18,00b 18,80c¢ 19,20cd 19,60d

2 thang
1 | VSVTS (cfu/g) 3,73.10'e | 5,40.10°d | 2,15.10% | 1,78.10°b | 1,50.10°a
2 | Do am (%) 10,68¢ 10,56bc 10,39ab 10,48abc 10,29a
3 | Cam quan (diém) 16,47a 17,77b 18,27b 19,17¢ 18,87¢

4 thang
1 | VSVTS (cfu/g) 5,22.10'd | 9,86.10°c | 2,35.10°b | 1.96.10°a | 1,84.10%a
2 | Do am (%) 10,81b 10,73b 10,50a 10,56a 10,48a
3 | Cam quan (diém) 14,33a 16,03b 17,83c¢ 18,60d 18,27c
4 | Mat do con trung (con/kg) 8b 0a Oa 0a Oa

6 thang
1 | Imperatorin (%) 0,1a 0,12a 0,22b 0,25b 0,25b
2 | VSVTS (cfu/g) 5,62.10% 1,32.10'd 6,19.10°c | 4,55.10°b | 2.81.10°a
3 | Do am (%) 10,92¢ 10,83¢ 10,67b 10,66b 10,50a
4 | Cam quan (diém) 9,33a 11,07b 17,60c 18,20c 17,97c
5 | Mat d6 con trung (con/kg) 12b 10b Oa Oa Oa

Ghi chi: Trong cung mot hang, cdc so co chir cdi giong nhau thi khong sai khac nhau co y nghia ¢

muc o = 0,05.
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Trong qua trinh bao quan, d0 4m trong
nguyén liéu 12 mot trong nhitng yéu t6 quan trong
anh huong toi thoi gian bao quan, Do 4m la tac
nhan cho nhiéu mam bénh phat trién do vi sinh vat
gay ra. Két qua bang 3 cho thdy, sau 6 thang bao
quan, stt dung ap suat thap 200, 250, 300 mgHg, do
am gan nhu khong ting cao so voi ban dau trong
khi d6 cac mau khac do 4m tang cham. biéu cho
thdy, uvu diém chinh ctia bao quan bang ap sudt
thap 1a duoc lieu duoc c6 bao bi kin kiém soat hieu
qua do 4am cua san pham [9]. Trong qua trinh bao
quan, khong phat hién con trung gay hai & tat ca
cac mau thi nghiém, con cac mau doi ching st
dung bao bi PE xuat hién con triing gay hai duoc
liéu.

Trong qua trinh bao quan ham luong hoat
chat co su bién dong dang ké, co su khac nhau &
mutc v nghia 0,05. Diéu nay cho thdy, bao quan
trong moi truong ap suat thap co hiéu qua trong
viéc duy tri hoat chat duoc liéu.

Trong 6 thang bao quan, téng so6 vi sinh vat co
su ting lén & cac mau va co su sai khac nhau co y
nghia & mic o = 0,05 gitta cac mau thi nghiém va
mau do6i ching. Két qua phu hop véi mot so
nghién ctu cuia Sanjeev va Ramesh (2006) [11]
cho rang mac du bao goi ap sudt thap cé thé duoc
stt dung dé kéo dai tudi tho va giir chat lwong san
phdm, nhung su hut hong do vi sinh vat hiéu khi
van co thé xay ra & cac san phdm da bao goi, tuy
thuoc vao muc do oxy trong khoang khong gian
trong tui. Két qua tuong tu voi két luan cta Cu Thi
Hang va cs (2024) [12] két luan ring, bao quan
bang ap suat thap han ché vi sinh vat phat trién doi
voi duoc liéu huyén sam, dam bao chat luong sau 9
thang bao quan.

Tt cac két qua trén cho thay, bao quan bach
chi & mturc 4p suat 250 mmHg cho chat luong tot vé
cam quan, do0 4m, giam su phat trién cua vi sinh
vat va ngan ngura su pha hoai ciia con trung, duy tri
hoat chat trong duoc lieu bach chi sau bao quan 6
thang.

4. KET LUAN

Nghién ctru da tién hanh so ché xtt ly bach chi
trong dung dich chua axit citric pH 2 - 3 trong 30
phut c6 hiéu qua tot trong viéc han ché vi sinh vat
bé mat, ting cdm quan va git ham luong hoat chat
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c6 trong duoc lieu. Lam khé duoc liéu st dung
phuong phap say doi lueu & nhiét do 50°C phu hop
dé lam kho duoc liéu bach chi, d@m bao chat luong
duoc lieu. Bao quan bang ap suat thap & muc 250
mmHg st dung bao bi PVC day 0,04 mm cho chat
luong duoc liéu tot sau 6 thang bao quan & nhiét
do thuong: Téng ham luong hoat chat duoc duy
tri, do 4m va téng so vi sinh vat ting cham, khong
c6 con trung gay hai va dat tiéu chuidn Duoc dién
Viéet Nam V (2018).
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RESEARCH ON TREATMENT PRELIMINARY METHODS AND STORAGE ON QUALITY AND
STORAGE OF Radix Angelicae dahuricae
Nguyen Thu Huyen?, Cu Thi Hang?, Le Thi Thu?,
Phan Thi Thu', Nguyen Thi Nu?, Chu Thi My
! Hanoi research center for Cultivation and Processing of Medicinal Plants,
National Institute of Medicinal materials
Abstract

The effect of pretreatment, drying and storage methods on maintaining the quality of Radix
Angelicae dahuricae postharvest was studied. The experiments used organic acid as acid citric,
kali alum, and electrolytic solution to evaluate the pretreatment of Radix Angelicae dahuricae.
Roots of Angelica dahurica were dried by heat pump machine, convection drier, dry by sun was
preserved by low pressure. The results showed that dipping acid citric solution pH 2 - 3 for 30
min restricted the developing of total microorganisms. Using convection drier were good sensory
quality and retaining imperatorin content in Radix Angelicae dahuricae. The method of
preserving Radix Angelicae dahuricae by the low pressure 200 mmHg, 250 mmHg, 300 mmHg in
PVC 0.04 mm after 6 months at room temperature maintained better quality than the control,
sample gives the best results at the low pressure 250 mmHg. Beside, the moisture’s medicine
total content, imperatorin content, total microorganisms, insects in the experiment samples
changed slowly during the storage period.

Keywords: Radix Angelicae dahuricae, organic acid, electrolytic solution, low pressure.
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NGHIEN CUU ANH HUOGNG CUA NONG DO
CALCIUM CHLORIDE BEN KHA NANG BAO QUAN
SAU THU HOACH CUA QUA DAO LONG
Nguyén Dtic Tuan® ", Tran Vin Chi', Pham Thi Vinh!, Trinh Thi Chung!

TOM TAT

Vien Cong nghé Sinh hoc - Cong nghé Thuc pham,
Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén
"Email: nguyenductuan @tuat.edu.vn

Nghién cttu nay nham xac dinh nong do6 CaCl, thich hop dé kéo dai thoi gian bdo quan, duy tri
chat luong va giam ty 1é hue hong cta qua dao long sau thu hoach tai Viet Nam. Thi nghiém duwoc
tién hanh xtt ly & 3 néong do CaCl, khac nhau (0,5%; 1,0%; 1,5%). Két qua cho thay, xt ly CaCl, &
nong do 0,5% da kéo dai thoi gian bao quan qué dao 1ong dén 36 ngay & nhiét do bao quan 3 +
2°C, d6 4am tuong doi (RH) 90 - 95%. Sau 36 ngay bao quan & néng do 0,5% CaCl,, cac chi tiéu chat
luong ctia qua dao long duoc danh gia nhu sau: Ty 1é thoi hong 4,28%; hao hut khoi lwong tu
nhién 7,50%; ham luong vitamin C 15,31 mg%; ham luong axit httu co tong s6 0,79% va ham luong

duong téng s6 8,95%.

Tt khéa: Pdo long, bdo quan qua ddo, duy tri chat luong, thoi gian bao quan, nong do CaCl,.

1. DAT VAN DE

bao 1a loai qua duoc nhiéu nguoi trén thé gioi
wa chudng boi huwong vi thom ngon va giau dinh
duong thiét yéu t6t cho stic khoé con nguoi [1]. O
Viet Nam, dao 1ong duoc trong nhiéu tai cac tinh
Lai Chau, Lao Cai, Ha Giang, Lang Son... cho hiéu
qua kinh té cao. Tuy nhién, qua dao long c6 ham
luong dinh duong cao, ham lwong nudc nhiéu, vo
qua mong va cau triuc kém bén nén rat dé bi tén
thuong co hoc va vi sinh vat tan cong. Mic du cho
san luong va gia thanh kha cao nhung qua dé hu
hong sau thu hoach, dac biét khi duoc bao quan
trong diéu kién nhiét 0 moi truong. D€ lam cham
qua trinh chin va tri hoan su suy giam chat luong,
dao thuong duoc luu trit & nhiét do thap. Tuy
nhién, can c6 cac cong nghé phu hop két hop giita
cong ngheé sau thu hoach véi nhiet do thap dé han
ché thap nhat su théi hong va phan giai cac hop
chat hoa hoc bén trong cta qua, nguyén nhan
chinh dan dén su suy giam chat luong trong qua
trinh bao quan [2, 3].

Canxi dong vai tro 1a thanh phan xay dung va
lam vimg chic mang vach t€ bao thuc vat, giup
duy tri cau tric va hinh dang té bao. Canxi duoc sit
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dung sau thu hoach dé lam cham qua trinh chin va
lao ho4, duy tri su vitng chic, lam gidm nhing roi
loan sinh ly hoc, tit d6 gidm t6n that sau thu hoach
[4 - 7]. Viéc xtt Iy qua tuoi sau thu hoach bang
phuong phap nhung trong dung dich canxi cé tac
dung 6n dinh chat luong qua trong qua trinh bao
quan [8, 9]. Nhing qua sau thu hoach trong dung
dich calcium chloride két hop voi nhiét do thap
cho phép tao thanh nhém ion COO' tir thanh phan
pectin ctia qua voi ion Ca*. Tir d6, vach té bao tro
nén ctmg chac hon, lam cham qua trinh mém hoa
qua, gop phan kiém soat duoc toc do chin va han
ché tén thuong co hoc [10]. Két qua nghién ctru
cua Conway va Sam (1984) [11] ciing da chi ra
rang, canxi con gop phan han ché su xam nhap
ctia vi sinh vat gay thoi héong bang cach tang
cuong su vitng chac cta vach té bao. Cac nghién
cttu cho thay, do gion cua tdo duoc duy tri va céi
thién nho viéc ngadm tao trong dung dich CaCl,
1,0% [12]. Nghién cttu ctia Nguyén DPic Tuan va cs
(2024) [13] cang da tién hanh xtr Iy qua man Tam
hoa v6i dung dich CaCl, 1,5% két hop v6i cong
nghé vi bot khi trong vong 10 phut da giup kim
ham ty l¢ thoi hong, ty 1é hao hut khoéi luong tu
nhién va lam cham céac bién d6i hoa hoc nhu: Ham
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luong vitamin C, ham luong axit hitu co téng so,
ham luong duong téng so6 va kéo dai thoi gian bao
quan dén 50 ngay. Cac két qua da chung minh vai
tro cua CaCl, véi rau, qua nhu kéo dai thoi gian
bao quan sau thu hoach, giam ty l¢ thoi hong va
duy tri chat luong qua twoi dén nguoi tiéu dung.
Bien phap két hop cong nghé vi bot khi va CacCl,
tng dung trén qua dao long tuoi da mang lai hiéu
qua cao hon so v6i phuwong phap ngam, nhung
truyén thong.

Cho dén nay, Viéet Nam chua c6 cong trinh
khoa hoc duoc cong bo vé nghién citu va st dung
CaCl, két hop voi cong nghé vi bot khi, bdo quan &
nhiét do lanh trén qua dao 16ng nham duy tri chat
luong, giam ty le ton that, kéo dai thoi gian bao
quan va giup tang gia tri kinh té cia san pham. Vi
vay, viéc nghién cttu x4c dinh néng do xtt ly CaCl,
thich hop @€ duy tri chat luong va kéo dai thoi gian
bao quan qué dao 16ng 1a can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Qua dao long (Prunus salicina (L.) Batsch)
duoc thu hai tai vuon & huyén Bac Ha, tinh Lao
Cai. Qua dam bao do chin ky thuat va kich thudc
déng déu. Hinh thai qua dao 1ong dat do chin thu
hai phuc vu cho bdo quan c6 dic diém: Huong
thom nhe, vi ngot diu, kich thuéc qua ti 5,00 - 6,75
cm, mau tir xanh vang va xuat hién dém hong,
trang thai qua cing chac. Qua duogc thu hai, dong
hop x0p co 16t 14 va gidy bao dé tranh va dap, van
chuyén bang xe 6 to vé dia diém thi nghiém trong
vong 24 gio.

Muoéi calcium chloride dang ran, mau trang,
c6 do tinh khiét 99% duoc cung cap boi Cong ty
TNHH Thien Dai Phuc. Muéi CaCl, duoc dong lo
500 g va luu trix trong diéu kién kho rao, thoang
mat trudc khi st dung.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phédp bo'tri thi nghiém

Thi nghiém duogc tién hanh theo so do: Qua
dao long — thu hoach — lua chon — rira bang
nuoc sach — dé rao — xtt ly CaCl, (¢ cac nong do:
0,5%; 1,0%; 1,5%) va doi chimg (B/C) trong thoi
gian 10 phut voi thi€t bi tao vi bot khi cho tat ca
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cac mau thi nghiém — dé rdo — xép hop carton
voi khoi luong moi hop 1a 5 kg — bao quan lanh &
nhiét @6 3 + 2°C, RH: 90 - 95%.

Thi nghiém duoc bé tri hoan toan ngau nhién,
moi thi nghiém duoc thuc hién véi 3 1an lap. Moi
cong thic nghién cttu c6 khoi lwong 60 kg qua dao
long.

Céac chi tiéu chat luong nhu: Ham luong
vitamin C; ham luong axit hitu co téng so6; ham
luong duong tong s, ciing nhu ty 1¢ thoi hong, ty
lé hao hut khoi luong ctia cac mau dugc phan tich
dinh ky 6 ngay/lan. Qua trinh theo doi dugc duy
tri cho dén khi ty 1é hu hong ctia mau dat nguong
10%. Tai thoi diém nay, nghiém thic duoc xem la
két thuc. Dix lieu thu thap tai thoi diém két thuc
duoc st dung dé danh gia hiéu qua bao quan cta
timg cong thic xtt ly.

2.2.2. Phuong phap phan tich

Xac dinh ty lé théi hong va ty 1é hao hut khoi
luong tu nhién bang phuong phap can c6 do chinh
xac 0,001 g. Ham luong vitamin C dugc xac dinh
theo TCVN 8977:2011 [14]. Ham lwong axit hitu co
tong so6 theo TCVN 5483:2007 [15]. Ham luong
duong tong so6 theo TCVN 4074:2009 [16].

2.2.3. Phuong phap xu Iy so liéu

Két qua thi nghiém duoc phan tich phuong sai
ANOVA va kiém dinh LSD (5%) dé so sanh su
khac biét trung binh gitta cac nghiém thic. Két
qua thi nghiém duoc xtt ly trén phan mém SPSS
20.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia ndng 6 CaCl, it ly dén ty
1é théi hong ciia qua dao 1ong

Su thoi hong cta qua trong qua trinh ton trie
do nhiéu nguyén nhan gay ra. Nhig loai qua co
vo mong, thit mém, qua qua chin rat dé bi hu hong
dan dén giam nhanh vé ham luong dinh duong va
tang kha nang vi sinh vat xam nhap [17, 18]. Két
qua nghién cttu vé anh hudng ctia néng do dung
dich CaCl, xtt ly toi ty le thoi hong ctia qua dao
long duoc trinh bay & bang 1.
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Bang 1. Su thay déi ty le thoi hong (%) cta qua dao long trong qué trinh bao quan
khi dugc xtt ly & cac ndng do6 CaCl, khac nhau

Thoi gian bao quan
(ngay) 0 6 12 18 24 30 36
Néng do CaCl, (%)
b/C 0,00 1,34* [ 2,05* | 3,66* | 7,08 | 8,32* [ 11,49*
0,5 0,00 0,19 | 0,42° | 1,08" [ 2,17¢ | 2,94° | 4,28
1,0 0,00 0,28" | 0,27¢ | 1,68" | 3,08" | 4,57° | 6,85"
1,5 0,00 0,21° | 0,25¢ |0,93" | 3,65" [5,19°| 7,04"

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir cdi thi khong khdc nhau vé muic y

nghiao = 0,05.

S6 lieu & bang 1 cho thdy, hién tuong thoi
hong ctia qua bat dau xuat hién sau 6 ngay bao
quan & tat ca cac cong thiee thi nghiém va ty 1é nay
c6 xu huong tang dan trong sudt qua trinh bao
quan. Ty lé thoi hong & cong thic doi ching luon
cao nhat & mirc c6 nghia so vdi cac cong thirc co
xtt ly dung dich CaCl,. Ty lé théi hong ting nhanh,
ro rét & thoi diém 24 ngay bao quan, dat 8,32%,
tang 1én 11,49% & giai doan 36 ngay bao quan. Cac
cong thic co xtt ly CaCl, & cac néng do khac nhau
tee 0,5 - 1,5% da lam cham dang ké ty lé thoi hong
ctia qua dao long. Hiéu qua nay cé thé 1a do CaCl,
da gian ti€p trc ché toi viec san sinh ethylene - mot
loai hormon gay chin qua, khi qua qua chin sé gay
thoi hong. Ngoai ra, canxi la thanh phén cau tao va
lam vimg chic mang vach t€ bao thuc vat, giup
duy tri cdu truc va hinh dang té bao [10]. Ca®* két
hop voi protopectin trong qua dé tao ra phic hop
Ca-pectates bén vimg, lam gia ting d¢ cing chac
ctia qua [19]. Tuy nhién, ty lé théi hong ctia qua
khac nhau tuy thudc vao néng do xt ly. Ty lé thoi
hong ciing ting 1én lan luot 4,28%; 6,85%; 7,04%,
tuong ung voi xtt ly CaCl, & 0,5%; 1,0%; 1,5% sau 36
ngay bao quan. Két qua ciing cho thay, ty 1é thoi
hong ctia mau xit ly dung dich CaCl, & nong do
0,5% thap hon c6 nghia khi so voi cac mau xtt ly &
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nong do 1,0% va 1,5% voi miec y nghia thong ké 5%.
Su gia tang ty lé thoi hong cé thé do & cac néng do
CaCl, cao gay mat can biang ion va 4p suat thim
thau, dan dén tén thuong té bao biéu bi cua qua
dao long. Bén canh do, su tich tu ion Ca* trén bé
mit qua cé thé 1am thay d6i moi truong vi sinh vat,
tao diéu kién thuan loi cho su phat trién ctia cac
loai nAm gay bénh. Hién tuong nay cing da duoc
ghi nhan trong két qua nghién ctru ctua Ali va cs
(2021) [18], khi nong do CaCl, vuot qua ngudng
toi uu c6 thé gay tac dong tieu cuc dén chat luong
qua trong qua trinh bao quan. Do d6, mac du xit ly
CaCl, & nong do thap (0,5%) co6 hiéu qua trong viéc
han ché théi hong, nhung khi ting néng do xit ly
lén 1,0% va 1,5% lai khong mang lai hiéu qua bao
quan tuong tng, tham chi c6 thé lam gia tang ty le
thoi hong.

3.2. Anh huéng ctia nong d¢ CaCl,xit ly dén ty
1é hao hut khéi lwong tu nhién ctia quéa dao long

Hao hut khoi luong te nhien (HHKLTN) la
mot trong nhiing chi tiéu quan trong danh gia chat
luong qua sau thu hoach. HHKLTN dién ra & hau
hét cac loai qua sau khi thu hoach, dac biét 1a qua
ho hap dot bién [20]. Su bién thién ty l¢ HHKLTN
ctia cac mau khi duoc xit Iy bing CaCl, & cac néng
do trong qua trinh bao quan duoc trinh bay & bang 2.
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Bang 2. Sy thay ddi ty 16 HHKLTN (%) ctia qua dao 16ng trong qua trinh bao quan
khi duoc xtt ly & cac ndng do CaCl, khac nhau

Thoi gian bao quan
(ngay) 0 6 12 18 24 30 36
Néng do CaCl, (%)
b/C 0,00 | 594* | 7,05 | 10,01* | 13,48 | 16,72* | 18,10"
0,5 0,00 | 0,21° | 0,44° | 2,02° | 3,31 | 549° | 7,50°
1,0 0,00 | 0,19 | 0,42°| 1,97° | 3,32" | 5,50° | 7,68
1,5 0,00 | 0,28 | 0,80° | 2,83" | 4,56" | 7,26" | 9,13

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir cdi thi khong khdc nhau vé muic y

nghiao = 0,05.

Tt két qua thu duoc cho thay, ty le HHKLTN
ctia cac cong thic thi nghiém déu tang dan, ty 1é
thuan voi thoi gian bao quan va xu hudéng nay
tueong tu nhw két qua nghién cttu ctia Nguyén Dic
Tuan va cs (2024) [13] trén qua man Tam hoa. Ty
lée HHKLTN cua cac cong thirc c6 xtt Iy dung dich
muodi CaCl, & nong do 0,5% (7,50%); 1,0% (7,68%);
1,5% (9,13%) thap hon so voi B/C (18,10%). Giita
cac cong thuc cé xit ly CaCl,, thi mau 0,5% cé su
sai khac c6 nghia vé ty 16 HHKLTN ¢ giai doan 36
ngay bao quan voi muc y nghia 5%. Két qua phan
tich chi ra, CaCl, da lam cham téc do0 HHKLTN
ctia qua dao long trong thoi gian 36 ngay ton trix.
biéu nay duoc giai thich, khi qua duogc xit ly CaCl,

co tac dung duy tri tinh trang nguyén ven va chic
nang ctia thanh té bao. Két qua nay ciing hoan
toan phu hop voi quy luat giam khoi luwong cia qua
trong két qua nghién cttu ctia Tran Thi Kim Nhi va
cs (2021) [20] khi xtt Iy CaCl, trén qua bo Booth 7.

3.3. Anh huéng ciia néng do CaCl, xtt Iy dén
ham lugng vitamin C ctia qua dao long

Vitamin C la chi tiéu hoa sinh quan trong danh
gia chat luong cua qua dao long sau thu hoach.
Phuong phéap bao quan tot sé han ché su tén that
vé ham luong vitamin C. Sy bién d6i ham luong
vitamin C ctia qua dao 16ng khi duoc xtt ly CaCl, &
cac nong do khac nhau duoc thé hién & bang 3.

Bang 3. Su thay d6i ham lwong vitamin C (mg/100 g) ctia qua dao 16ng trong qua trinh béo quan
khi duoc xit ly & cac ndng do CaCl, khac nhau

Thoi gian bao quan
(ngay) 0 6 12 18 24 30 36
Néng do CaCl, (%)
b/C 30,53 | 13,11° | 10,95" | 8,72° | 6,53° | 2,40° | 0,43¢
0,5 30,53 | 24,04* | 21,90* | 21,81* | 19,61* | 17,47* | 15,31*
1,0 30,53 | 26,23* | 24,08 | 23,99* | 21,79* | 19,65 | 17,52°
1,5 30,53 | 21,85* | 19,71* | 17,44 | 15,25* | 13,10 | 10,94°

Ghi chu: Trong cung mot cot, cdc gid tri cé cung it nhat mot chir cdi thi khong khac nhau vé muc y

nghiao = 0,05.

Bang 3 cho thdy, ham luong vitamin C giam
dan trong thoi gian bado quan. Sau 36 ngay, cong
thitc duoc xtt Iy & nong do dung dich muoi CaCl,
khac nhau cho ham lwong vitamin C khac nhau.
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Két qua phan tich cho thay, mau xt ly CaCl, 0,5%
c6 ty 1é hao hut vé ham luong vitamin C thap hon
¢O y nghia so voi mau 1,5%, tuy nhién khong co su
sai khac c6 y nghia khi so véi mau 1,0% vao ngay
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bao quan thtt 36 & muc y nghia a = 0,05. Su bién
dong vé ham luong vitamin C & mau DC cé toc do
bién thién nhanh nhat va c6 su sai khac c6 y nghia
vOi cac mau thi nghiéem khac & muc y nghia 5%.
biéu nay c6 thé duoc ly giai, do CaCl, lam cham
qué trinh lao hoa va giam thiéu hoat dong cta
enzyme, qua d6 gop phan duy tri ham luong
vitamin C. Tt d6, qua trinh ho hap va trao ddi chat
cla qua giam sé lam cham qua trinh st dung axit
va chuyén héa chung thanh duong [21]. Két qua
cho thay, khong c6 su khac biét thong ke dang ké
gitta mau xt ly CaCl, & néng do 0,5% va 1,0% vé
hiéu qua duy tri ham luong vitamin C. Trong khi
do, nong do 0,5% cho ty 1é théi hong thap hon va

hiéu qua kinh té cao hon, vi vay duoc xem 1a néng
do xtt ly phu hop trong diéu kién nghién ctru.

3.4. Anh huéng ciia néng @0 CaCl, xtt ly dén
ham lugng axit hiru co téng s6 cta qua dao long

Axit httu co 1a thanh phan chinh tao nén mui vi
dac trung cho qua dao. Trong qua trinh bao quan,
ham luong axit hitu co téng so6 thuong thay dai, su
bién déi nay co anh huéng khong nhd dén chat
luong qua trong qua trinh bao quan. Trong qua
dao, ham luong axit httu co cia qua sau bao quan
ciing 1a chi s6 quan trong anh hudng téi mirc do ua
thich ctia nguoi tiéu dung. Axit malic, axit quinic,
axit succinic va axit citric 1a nhitng axit phong phu
nhat trong qua dao [22, 23].

Bang 4. Sur thay @6i ham luong axit hitu co tdng s6 (%) ctia qua dao 16ng trong qua trinh bao quan
khi duoc xit ly & cac ndng do CaCl, khac nhau

Thoi gian bao quan
(ngay) 0 6 12 18 24 30 36
Néng do CaCl, (%)
b/C 0,96 0,76° 0,71¢ 0,63> | 0,56 0,43 | 0,36"
0,5 0,96 0,87 0,86* 0,84* 0,83 0,81* | 0,79
1,0 0,96 | 0,84* | 0,83* | 0,81° 0,79 0,78 | 0,76
1,5 0,96 | 081> | 0,79 0,78 0,76 0,74* | 0,73

Ghi chu: Trong cung mot cot, cdc gid tri cé cung it nhat mot chir cdi thi khong khac nhau vé muc y

nghiao = 0,05.

Ham luong axit hitu co téng so6 cta dao long
khi dua vao bao quan (0 ngay) dat 0,96% khoi
luong tuoi. Sau d6, thanh phan nay giam dan trong
qua trinh bao quan ¢ tat cac cac mau thi nghiém.
Su bién thién vé ham luong axit hitu co tong so
trén qua dao long pht hop voi két qua nghién ctu
cua Khalid va cs (2023) [21] trén qua dao;
Mahajan va cs (2008) [24]; Nguyén DPuc Tuan va
cs (2024) [13] trén qua man. Trong thoi gian bao
quan, ham luong axit hitu co & cac cong thic duoc
xtt ly CaCl, déu cao hon so voi cong thuc doi
ching. O cac mau co xit Iy CaCl, tir 0,5 - 1,5% sau
thoi diém 18 ngay ton trit khong cé su sai khac &
mtuc y nghia a = 0,05. Két qua thyc nghiém chi ra
rang, qua dao long xtr ly CaCl, & nong do tir 0,5%

tré 1én c6 hiéu qua han ché su bién d6i vé ham
luong axit hitu co téng s6 trong suét qua trinh bao
quan.

3.5. Anh huéng ciia néng do CaCl, xtt Iy dén
ham luong duong téng s6 ctia qua dao long

Ham luong duong téng so 1a mot chi tiéu rat
quan trong khi danh gia chat luong cta qua dao
long tuoi trong qua trinh bao quan. Cung véi ham
luong axit hitu co tong s6, ham luong duong téng
s6 ctia qua dao sau bao quan cing la chi s6 quan
trong anh huéng té6i makc do wa thich ctia nguoi
tieu dung [22]. Két qua theo doi su thay d6i ham
duong tong so6 & cac cong thuc thi nghiém trong
thoi gian bao quan 36 ngay ¢ diéu kién lanh duoc
trinh bay & bang 5.
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Bang 5. Sur thay d6i ham luong dudng tdng s6 (%) ctia qua dao 1ong trong qua trinh bao quan
khi duoc xit ly & cac ndng do CaCl, khac nhau

Thoi gian bao quan
(ngay) 0 6 12 18 24 30 36
Noéng do CaCl, (%)
b/C 5,96 6,46 7,45 7,70 8,45 8,95 | 9,44*
0,5 596 | 621* | 6,96" | 7,45® | 7,95 8,20 | 8,95"
1,0 5,96 5,46° 6,71° 6,96" 7,45° 7,95° | 845"
1,5 5,96 571 | 6,46 6,96 8,20° 845" | 870"

Ghi chu: Trong cung mot cot, cdc gid tri cé cung it nhat mot chir cdi thi khong khac nhau vé muc y

nghiao = 0,05.

Két qua nghién ctru cho thdy, su bién ddi cta
ham luong duong téng s6 & cac mau thi nghiém
trong qua trinh bao quan la khac nhau & do tin cay
95%. O' néng do xir Iy CaCl, tir 0,5 — 1,5%, ham
luong duong téng so co su sai khac cé nghia & giai
doan 6 ngay va 24 ngay ton trit. Sau 24 ngay bao
quan, ham luong duong téng so tang cao nhat &
giai doan nay, tang tir 1,2 - 1,4 1an so v6i ham luong
duong trong qua dao l6ng nguyén liéu, dat cao
nhat & mau DC (8,45%) va thap nhat la CaCl, 1,0%
(7,45%). O giai doan sau 30 ngay bao quan, ham
luong duong tang cham va 6n dinh & tat ca cac
cong thire thi nghiém. Ham luong dudng tong so
duoc xit Iy dung dich muéi CaCl, & cac néng do tir
0,5 - 1,5% khong c¢o su sai khac c6 nghia véi muc y
nghia a = 0,05. Két qua nay cho thay, dung dich
CaCl, c6 thé lam cham qua trinh thdy phan
polysaccharide va diéu hoa hoat dong cta cac
enzyme lién quan dén chuyén héa duong. Nhiéu
nghién ctu cho thdy, viéc xit ly sau thu hoach
bang CaCl, giup tc ché cac enzyme nhu
polygalacturonase, pectin methylesterase va
invertase - nhitng enzyme dong vai tro then chot
trong phan gidi polysaccharide va chuyén hoda
duong [10]. Pong thoi, ion Ca®* con gop phan 6n
dinh enzyme noi bao va giam toc do ho hap, tir do
duy tri ham luong duong tong s6 trong suét thoi
gian bdo quan [24]. Két qua nghién ctu thuc
nghiém trén phu hop véi quy luat vé su thay doi
ham luong duong téng so trong két qua nghién
ciu cua Nguyén Thi Hanh (2018) [25] trén qua
hong Thach That, Nguyén Dtrc Tuan va cs (2024)

[13] trén qua man Tam hoa sau thu hoach. Tuy
nhién, xu huéng vé su thay déi ham luong duong
sau thu hoach trai nguoc voi két qua nghién ctu
ctia Tran Thi Kim Nhi va cs (2021) [20] trén qua
bo Booth 7 sau thu hoach, ghi nhan sy giam sut
lién tuc ctia ham luong duong trong sudt thoi gian
ton trit. Su khac biét nay co6 thé do dic diém sinh
ly khac nhau gitta cac loai qua va anh huong ctaa
cac yéu t6 cong nghé sau thu hoach 4p dung trong
timg nghién ctru.

Tém lai, két qua cho thay, nong do CaCl, thich
hop nhat @€ xt ly qua dao 16ng v6i muc dich én
dinh chat luong va kéo dai thoi gian bao quan la
0,5%. O nong do xtt ly 0,5% CaCl, cho két qua vé
ham luong chat dinh duong t6t hon cic nong do
xtr ly CaCl, khac da nghién ctu. Vi vay, lwa chon
néong do6 dung dich CaCl, 0,5% 1a thich hop nhat
nham giam ty 1é thoi hong, duy tri chat luong va
kéo dai thoi gian bao quan qua dao long sau thu
hoach.

4. KET LUAN

Néng do xtt ly CaCl, thich hop nham kim ham
ty lé thoi hong, ty le HHKLTN va lam cham cac
bién déi hoa hoc (ham luong vitamin C, ham luong
axit httu co tong s6, ham luong duong téng so) xay
ra trong qua dao long sau thu hoach 1a 0,5%. Trong
pham vi nghién ctu nay, néng do CaCl, 0,5% la
muc xt ly thap nhat duoc khéo sat tréen qua dao
long. D€ danh gia toan dién hon vé hiéu qua bao
quan va xac dinh chinh xac nguong toi uu, cac
nghién ctru ti€p theo can duoc thuc hién voi dai
noéng do thap hon, nhim lam ro hiéu qua vé mat
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dinh duong va tinh kinh té, ciing nhu kha nang
ung dung trong thuc tién bao quan qua sau thu
hoach.
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RESEARCH ON THE EFFECT OF CALCIUM CHLORIDE CONCENTRATION ON THE
POSTHARVEST PRESERVATION OF FUZZY PEACHES

Nguyen Duc Tuan’, Tran Van Chi', Pham Thi Vinh!, Trinh Thi Chung®

! [nstitute of Biotechnology and Food Technology, Thai Nguyen University of Agriculture and
Forestruy, Thai Nguyen University

Abstract

This study aimed to determine the optimal CaCl, concentration for extending the storage
duration, maintaining quality and reducing the spoilage rate of postharvest fuzzy peaches in
Vietnam. Experiments were conducted by treating the fruit with three different CaCl,
concentrations (0.5%, 1.0% and 1.5%). Results indicated that treatment with 0.5% CaCl, extended
the storage life of fuzzy peaches to 36 days under storage conditions of 3 = 2°C and 90 - 95%
Relative Humidity (RH). After 36 days of storage with 0.5% CaCl, treatment, the quality
parameters of fuzzy peaches were evaluated as follows: A spoilage rate of 4.28%; a natural weight
loss of 7.50%; a vitamin C content of 15.31 mg%; a total organic acid content of 0.79%; a total sugar
content of 8.95%.

Keywords: Fuzzy peach, peach preservation, maintaining quality, storage time, CaCl,
concentration.
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NGHIEN CUU ANH HUOGNG CUA NHIET BO THAP
PEN SU BIEN D01 SINH LY, SINH HOA
CUA QUA CHANH DAY TIiM (Passiflora edulis Sims.)
TRONG BAO QUAN SAU THU HOACH

Tran Thi Kim Nhi', Nguyén Dic Chung’,
Nguyén Thi Diém Huong', Tong Thi Quynh Anh’,

Nguyén Thi Van Anh!, Nguyén Huynh Pht Lam? Nguyén Vin Toan® "

TOM TAT

"Truong Dai hoc Nong Lam, Dai hoc Hué
“Hop tic xa Nong nghiép Cay an trdi TAy Nguyén

"Email- nguyenvantoan @huaf edu.vn

Nghién cttu duoc thuc hién nhidm xac dinh nhimg thay déi sinh ly, sinh héa ctia qua chanh day
tim trong qua trinh bao quan & nhiét do thap. Qua sau khi thu hoach duoc bao quan & nhiét do 3
+1°C, 5+ 1°C, 7 + 1°C, do am 85 + 5% va doi ching 25 + 3°C trong cac khoang thoi gian 0, 5, 10,
15, 20, 25, 30 ngay, sau dé duoc danh gia cac chi tiéu bao gom: Cudng do ho hap, cudng do san
sinh ethylene, ham luong chét ran hoa tan (TSS), ham luong vitamin C, hao hut khoi luong, ty 1é
hu hong, mau sic ctia vo va dich qua trong suét thoi gian bao quan. Két qua cho thdy, qua chanh
day tim khi bao quan & nhiét do 5 + 1°C c6 thé lam cham qua trinh chin va han ché su giam chat
lwong qua, giam bién déi vé mau sic, hao hut khéi luong va ty 1é hue hong ctia qua, nhung cac chi
sO nay bi suy gidm nhanh chéng & 3 + 1°C va gay nén hién tuong tén thuong lanh. Mau chanh
day bao quan & diéu kién tot nhat 5 + 1°C, 85 + 5%, 20 ngay bao quan) duoc danh gia voi cuong do
ho hap 74,92 mL CO,kg'h?'; cuong do san sinh ethylene 65,68 pL C,H,. kg.h?; ham luong
vitamin C 41,07 mg/100 g; ham luong chét ran hoa tan 17,13°Brix; ty 1é hao hut khéi luong 9,56%;
ty 1¢ hu hong 7,48%.

Tt khoa: Qud chanh day tim, bién doi chat lirong, nhiét do bao quan, ton thuong lanh, sau thu

hoach.

1. DAT VAN BE

Chanh day tim (Passiflora edulis Sims.) 1a mot
loai cay an qua nhiét doi thuoc ho Passifloraceae,
c6 nguon goc tir Nam My. Qua chanh day c6 gia
tri cao nho chita nhiéu vitamin (A, C), khoang chat
(sat, kali, magie, natri, luu huynh, clorua), cting
v0Oi chat xo, protein va cac hop chat c6 hoat tinh
sinh hoc nhu: Flavonoid, tannin, phenol, glycoside,
axit béo va alkaloid [1]. Cac thanh phan nay khong
chi mang lai gia tri dinh duéng ma con gilip tang
cuong strc khoe, gop phan nang cao gia tri kinh té
cuia qua chanh day.

Trong nhitng nam gan day, chanh day tim
duoc trong phé bién tai cac ving c6 diéu kién khi
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hau thich hop & cac tinh: Gia Lai, LAm Déng, Dak
Lik. Tinh dén nay, dién tich trong chanh day trén
toan quoc udc dat khoang 9.500 ha, v6i san luong
dao dong tir 300.000 - 400.000 tAn/nam. Tinh Gia
Lai 1a dia phuong co6 dién tich va san luong 16m
nhat, dat hon 4.263 ha va khoang 134.000 tdn/nam.
Theo dinh huong phat trién, dién tich canh tac tai
tinh Gia Lai du kién sé dat 20.000 ha vao nam 2025
[2]. Diéu nay thé hién tiém ning phat trién manh
meé cta chanh day trong co ciu cay tréong qudc gia.
Tuy nhién, trong qua trinh thuong mai hoa, chanh
day tim ciing do6i mat voi nhiéu thach thice, dac
biét 1a vé viéc han ché su ton that chat luong sau
thu hoach. Pay 1a loai qua ho hap dot bién
(climacteric), c6 kha nang san sinh ethylene cao,
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lam quéa chin nhanh, chin déng loat trong thoi gian
ngan, tir d6 anh hudng dén qua trinh van chuyén,
tieu thu noi dia va xuat khau [3]. Mot trong nhitng
yéu to gioi han 16n nhat trong bao quan qua chanh
day 1a kha nang bi tén thuong lanh khi bao quan &
nhiét do thap, tinh trang phé bién & cac loai qua co
ngudn goc nhiét doi [4]. Tén thuong nay cé thé
lam gidm chat luong cam quan va gia tri thuong
mai cta qua [5]. Bén canh d6, mat nuoc va giam
khoi luong tuoi 1a nhitng van dé thuong gap trong
qué trinh bao quan rau, qua, nguyén nhan chu yéu
1a do su thoat hoi nudc qua 16p biéu bi va toc do ho
hap cao [6, 7].

Bao quan nhiét do thap la mot trong nhimg
phuong phap phd bién va hiéu qua nham kéo dai
thoi gian st dung cta cac loai qua nho tac dung
lam cham qua trinh ho hap va ngin ngtra mat nudc
[8]. Tuy nhién, méi loai qua lai c6 muc nhiét do toi
uu khac nhau dé bao quan, néu nhiét do bao quan
khong phu hop c6 thé dan dén t6n thuong lanh va
lam gidm chat luong qua. Déi voi chanh day tim,
mot s6 nghién cttu cho thay, viéc bao quan & nhiét
do 5°C [9, 10], 7°C [11] va 8°C [12] giup duy tri
huong vi, do twoi va kéo dai thoi gian bao quan
hiéu qua. Tuy nhién, khi bdo quan & nhiét do thap
hon, chang han nhu 4°C, qua c6 thé xuat hién cac
dau hiéu tén thuong lanh nhu hién tuong bi ngdm
nuoc hoic teo lai [13].

Do do, viéec xac dinh nhiét d6 bao quan phu
hop 1a hét strc can thiét dé duy tri chat luong cho
qua dugc bao quan. Tai Viéet Nam, hién chua co
cong b6 chuyén sau nao danh gia duoc anh hudéng
ctia cac murc nhiét do bao quan lanh dén chat
lwong chanh day tim sau thu hoach, dac biét tai
cac vung nguyén liéu chinh nhu tinh Gia Lai.
Nghién ctu nay dugc thuc hién nhiam xac dinh
anh huong cta nhiét do bao quan thap dén cac chi
tieu chat luong va thoi gian bdo quan cua chanh
day tim trong qua trinh bdo quan, tir d6 dé xuat
giai phap bao quan hiéu qua nham phuc vu tiéu
thu noi dia va xuat khau.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Cac qua chanh day tim (Passiflora edulis
Sims.) st dung lam nguyén liéu cho nghién ctu
duoc thu hoach tir 60 - 65 ngay sau khi dau qua
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[14] vao thang 8 — 10/2024 tir vueon trong chanh
day tim thuoc Hop tac xa Nong nghiép Cay an trai
Tay Nguyén, tinh Gia Lai. Qua c6 hinh dang tron
dén hoi bau duc, vé mau tim dam khi chin, khoi
luong trung binh dat khoang 70 - 75 g/qua.
Phuong phép 14y mau duoc thuc hién theo TCVN
9017:2011 [15]. Viéc thu hoach duoc thuc hién vao
sang som va dam bao qua dong déu vé mau sac,
kich thuéc, qua con nguyén ven, khong co dau
hiéu nhiém bénh. Thiing carton loai 3 16p duoc san
xuat tai Viet Nam. Qua chanh day duoc lam sach
so bo, dong trong tui LDPE 40 pm va xép vao
thung carton. P4 kho duoc boc trong x0p cach
nhiét, dat xung quanh thung chtra chanh day dé
duy tri nhiét do 5 - 10°C trong qua trinh van
chuyén chanh day tir tinh Gia Lai vé phong thi
nghiém véi thoi gian 12 - 16 gio.

2.2. B0 tri thi nghiém

Qua sau thu hoach — phan loai va chia mau
(200 qua mdi mau) — rira sach — dé rao nuoc (10
- 20 phat) — déng goéi vao bao bi LDPE 40 pym
[16] — b6 tri mau vao cac diéu kién nhiét do bao
quan khac nhau 3+ 1°C, 5+ 1°C, 7 + 1°C; @0 4m
khong khi 85 + 5% va mau DC bao quan & 25+ 3°C;
do 4m khong khi 65 - 70%) — theo doi cac chi tiéu
chat luong theo dinh ky (5 ngay/lan) trong suot
thoi gian bdo quan cho dén khi mau t6t nhat cé ty
le hu hong < 10% thi két thuc bdo quan. Thi
nghiém hoan toan ngau nhién, duoc 1ap lai 3 1an.

2.3. Phuong phap nghién ctru

Cuong do ho hap va cuong do san sinh
ethylene ctia qua chanh day dugc xac dinh bang
hé thong do kin voi thiét bi CO, ICA-250 va
ethylene ICA 56 (International Controlled
Atmosphere 1td Instrument Division, Nhat Ban).
Phuwong phap duoc mé ta bai Nguyen va cs (2022)
[17] v6i mot s6 diéu chinh. M6i mau (4 qud) duoc
dat vao mot hop nhua kin 3 L va mot 16 nho duoc
tao ra trén nap ctia méi hop. Lo nay sau do duoc
bit kin bang nut cao su. Cac hop chira qua chanh
day duoc gitt & nhiét do bao quan trong 8 gio trudc
khi tién hanh do. Cuong do ho héap cta qua duoc
biéu thi dudi dang mL CO,kg'h?!, trong khi
cuong do san sinh ethylene dugc biéu thi dudi
dang pL C,H,.kg'.h. Téng chat ran hoa tan (TSS)
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trong dich ép tir qua chanh day ban dau va sau moi
5 ngay trong suot thoi gian bao quan duoc xac
dinh bang khuc xa ké ky thuat s6 (Atago Co. Ltd.,
Tokyo, Nhat Ban) & 20°C [18]. Ham luong vitamin
C xac dinh bang phuong phap chuin do iod 0,01N
[19]. Mau sic cta vo va dich qua duoc do bing
may quang phé mau (Konica Minolta CR-400,
Nhat Ban), duoc hiéu chudn bang gach tiéu chuin
trang va den. Mau vo qua duoc do tai 3 vi tri khac
nhau trén moi qua trong téng so 4 qua. Trong khi
do, nuoc ép duoc tach rieng tir qua dé xac dinh
mau sic ctia nudc ép. Cac gia tri toa dd mau L*, a*,
b* duoc ghi nhan va cac gia tri a*, b* duoc chuyén
d6i thanh géc mau Hue (H°) theo phuong phéap
cua Ambuko va cs (2014) [20] va duoc tinh theo
cong thec:
Hue = Arctan (b*/a*)

Hao hut khoi luong qua (W) & cac mau bao
quan duoc xac dinh theo mo ta cua Adhikary va cs
(2021) [21] bang can dién tir (Nippon Denshoku,
NF 333, Nhat Ban), gitta khoi luwong trudc bao
quan (W1) va khoi luong sau mdi lan theo doi
(W2) duoc tinh toan theo cong thic sau:

W1-W2

W (%) = 100%

Ty 1é hu héng ctia qua duoc xac dinh bang
cach do dién tich bé mat bi hu hong cta qua theo
mo ta cua Nguyen va cs (2022) [17]. Trong do,
muc do hu hong duoc biéu thi bang 4 cap do gém:
Cap 0 (N1) cho qua khong bi hue hong; qua cap 1
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(N2) bi hu hong 1/4 bé mat; cap 2 (N3) gdm qua
bi hu hong tir 1/4 - 1/3 bé mat; cap 3 (N4) con lai
qua bi hue hong tir 1/3 - 1/2 dién tich bé mat. Mot
mau gom 60 (N) qua duoc chon ngiu nhién vao
ngay dau tién va lap lai cach nhau 5 ngay trong
mot 1an xit ly trong sudt thoi gian bao quan. Phan
tram hu hong (T) duoc tinh theo cong thiic:

T =[AxN1+2xN2+3xN3+4xN4)/(4
xN)] x 100

2.4. Xtr ly s6 lieu

Dt liéu thu thap duoc cho cac chi tiéu khac
nhau trong suét thoi gian bao quan duoc nhap
bang phan mém Microsoft Excel 2010 va phan
tich bang phuong phap phan tich phuong sai
(ANOVA) bing phan mém SPSS 20. So sanh gitta
cac gi4 tri trung binh dwoc thuc hién bang cach
st dung phép thitr Duncan’s Multiple Range Tets
(P<0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Su thay d6i vé cuong do ho hip va cuong
d06 san sinh ethylene

Qua chanh day tim la mot loai trai cay nhiét
d6i, thuoc nhom qua ho hap dot bién, voi cuong do
ho hap va san sinh ethylene ting manh trong giai
doan chin. Nhiét do bao quan déng vai tro quan
trong trong viéc kiém soat cac qua trinh sinh ly
nay, anh huong truc tiép dén thoi gian bao quan va
chat luong qua va duoc thé hién ¢ hinh 1.

Sén sinh ethylene (uL C,H,.kg'.h!)

Thoi gian bao quan (ngay)

Hinh 1. Sy thay d6i cuong do ho hap (A) va ethylene (B) trong thoi gian bdo quan

Két qua cho thay, cuong do ho hap ciua chanh
day tim (Hinh 1A) bién dong ro rét theo nhiét do
va thoi gian bao quan. O diéu kién doi ching (25 +
3°C), ho hap tang nhanh va dat dinh vao ngay bao
quan tht 10 (78,85 mL CO,.kgh™) réi giam. Xu
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huéng nay phan anh dic trung ctia qua ho héap dot
bién trong giai doan chin va twong dong voi két
qua nghién cttu cia Kundan va cs (2011) [12].
Mau 3 + 1°C c6 cuong do ho hap dat dinh som
nhat (ngay bao quan thw 5), voi gia tri cao nhat
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(79,86 mL CO,.kg".h"), cho thay c6 thé da xay ra
hién tuong tén thuong lanh (chilling injury). Hién
tuong nay ciing duoc bao cao trong két qua nghién
ciu cua Nunes va cs (2022) [11], khi chanh day
duoc bao quan & nhiét do thap trong thoi gian dai
gay ra roi loan sinh ly va tang manh cuong do ho
hap. Nguoc lai, cic mau bdo quan 65+ 1°Cva 7 +
1°C ¢6 thoi diém dat dinh ho hdp muon hon (sau
bao quan 15 - 20 ngay) va duy tri gia tri ho hap
thap hon so voi mau 3 + 1°C va BC. Diéu nay cho
thay, khoang nhiét 5 - 7°C phu hop dé lam cham
qua trinh ho hap ma khong gay tén thuong lanh.
Két qua nay tuong dong voi két qua nghién ctu
cua Shahidah va cs (2021) [22], theo d6 bao quan
chanh day tim & 10°C kéo dai thoi gian bao quan
dén 21 ngay ma van duy tri duoc chat luong cam
quan va sinh ly ctia qua. Két qua nghién ctru ctia
Tran Thi Van va Nguyén Thi Hué (2017) [9] ciing
ghi nhan, nhiét do bao quan qua chanh day & 5°C
c6 tac dung kim ham ho hap ctia chanh day tim.

Su bién d6i vé cuong do san sinh ethylene
(Hinh 1B) cho thay, mau déi chimg (25 + 3°C) c6
cuong do san sinh ethylene cao, dat dinh vao ngay
b4o quan thwtr 10 (67,26 pL C,H,.kg"h™), phu hop
voi sinh ly qua ho hap dot bién, ethylene noi sinh
thuc ddy manh qua trinh chin, 1am tang ho hap va
thay déi dac diém cam quan [23]. Sau khi dat dinh,

ethylene giam do qua trinh lao hoa bit dau. O mau
bdo quan 3 + 1°C, ethylene dat dinh soém nhat
(ngay bao quan thi 5), voi gia tri cao nhat (69,76
nL C,H,.kg'h™), c6 thé do t6n thuong lanh kich
hoat manh hé enzyme téng hop ethylene (ACC
synthase va ACC oxidase), tuong tu voi két qua
nghién ctu cua Diaz va cs (2012) [13], khi bao
quan chanh day tim xay ra hién tuong tén thuong
lanh & 4°C. Trong khi d6, cac mau bao quan & 5 +
1°C va 7 + 1°C cho thay, ethylene dugc san sinh
cham hon, dat dinh muén (ngay bao quan thi 15 -
20) va & muc thap hon so voi mau 3 + 1°C va DC.
bay 1a bang ching cho thdy, khoang nhiét do 5 -
7°C 1a thich hop nhat dé lam cham tién trinh chin
te nhién ma khong gay ton thuong lanh, nho e
ché hoat dong enzyme lién quan dén téng hop
ethylene. Két qua ctia nghién cttu nay phu hop véi
két qua nghién cttu cta Abeles va cs (1992) [24],
khi chi ra rang, bdo quan qua nhiét déi & nhiét do
thap sé lam giam hoat luc enzyme ACO, tir d6
giam ham luong ethylene giup kéo dai thoi gian
bao quan.

3.2. Su thay d6i mau séc cta vé va dich qua

Su bién thién gia tri do Hue cta vo va thit qua
chanh day theo nhiét do bao quan duogc thé hién &
bang 1 va hinh 2.

Béng 1. Thay déi ctia mau séc ctia vé va dich qua chanh day tim trong thoi gian bdo quan

Ngay
0 5 10 15 20 25 30
Mau
Mau vé bC 262,70 281,44 289,78 293,93° 301,07° - -
+ 0,03 + 0,07 + 0,02 + 0,01 + 0,02
3+1°C |262,70*+0,03| 291,74¢ 296,14¢ 309,06¢ - - -
+0,09 +0,09 + 0,06
5+1°C |262,70°+0,03| 278,83 283,52% 287,14* 291,62° 297,32 302,87
+0,01 + 0,03 +0,01 +0,02 +0,02 +0,02
7+1°C (262,70 +0,03| 284,51" 287,99 291,12 298,64" 301,52° -
+0,08 + 0,02 + 0,08 +0,05 + 0,03
Mau bC 82,02° 80,84° 78,48 76,09 75,812 - -
dich +0,02 + 0,04 + 0,01 + 0,07 +0,09
3+1°C 82,02° 76,107 72,36 69,45* - - -
+ 0,02 + 0,02 +0,09 + 0,02
5+1°C 82,02° 82,15 80,05 78,56 77,06 74,06 72,04*
+0,02 + 0,03 + 0,04 +0,01 + 0,06 + 0,09 + 0,08
7+1°C 82,02 81,75 79,87 77,05 76,02 72,02 -
+0,02 +0,09 + 0,06 + 0,04 +0,02 + 0,06
NONG NGHIEP VA MOI TRUONG - THANG 8/2025 161
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Hinh 2. Mau sic ctia vo va dich qua chanh day tim & nhiét do bao quan khac nhau

Ghi chii: -: Mau da ding bao quan.

Bang 1 cho thdy, cuong do mau vé qua chanh
day tim theo thoi gian bao quan cé xu huéng tang
dan & vé qua nhung giam dan & dich qua trong tat
cd cac mau bao quan. Cuong d0 mau mau doi
ching tang tir 262,70° & ngay 0 1én 301,07° & ngay
bao quan thtt 20 doi voi vo qua nhung chi s6 nay
giam tr 82,02° xudng 75,81° & thit qua trong cling
thoi diém bao quan. Mau bao quan & 5 + 1°C ciing
thé hién xu huéng tuong tu, voi cuong do mau vo
tang tr 262,70° & ngay 0 lén 302,87° & ngay bao
quan thtt 30, chi s6 nay ¢ thit qua 1a 83,21° va
72,04° & cung thoi diém bao quan. Quan sat trén
banh xe mau cho thay, gia tri goc mau do duoc cia
vO qua nim trong géc phan tu thit II ctia banh xe
va cho thay qua da chin. Mau 5 + 1°C duy tri mau
xanh cta vo qua dai hon mau DC, do nhiét do thap
tc ché enzyme chlorophyllase, lam cham qua trinh
phan huy chlorophyll [1]. Két qua nay hoan toan
khong mau thuan voi két qud nghién ctu cua
Alemwati va cs (2014) [25] vé su chin sau thu
hoach ctia chanh day tim va phu hop véi két qua
nghién ctru ctia Pongener va cs (2014) [1], khang
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dinh nhiét do thap han ché su thay déi mau sac
cua vo va dich qua trong qua trinh bao quan.

3.3. Hao hut khéi lrong va ty 1& hu hong

Trong qua trinh bao quan, cac mic nhiét do
bao quan khac nhau déu xay ra hién tuong hao hut
khoi luong, ty 1é hu hong va két qua danh gia duoc
thé hién qua do thi hinh 3. Két qua cho thay, hao
hut khoi luong (Hinh 3A) va ty lé hu hong (Hinh
3B) ctia qua chanh day tim tang dan theo thoi gian
bao quan, nhung muc do phu thudc vao nhiét do
bao quan. Mau DC c6 hao hut khéi lwong & 10,82%
va hu hong & 11,13% sau ngay bao quan thw 20,
cho thay diéu kién nay khong phu hop cho bao
quan thoi gian dai. Mau 5 + 1°C ¢6 hao hut khoi
lwong la 10,18% va hu hong la 10,44% sau 30 ngay
bao quan, ching minh day la nhiét do bao quan
pht hop nhat. Nguoc lai, mau 3 + 1°C ¢6 ca hai chi
s6 tang cao rat nhanh (hao hut cao sau 10 ngay, hu
hoéng 11,56% sau 15 ngay bao quan) do ton thuong
lanh. Nhiét do 7 + 1°C cho két qua trung binh, véi
hao hut cao hon mau 5 + 1°C va hu hong dat
10,49% sau 25 ngay bao quan.

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025



KHOA HOC & CONG NGHE

14 -
s 12 A /{ .
- LI L
g1o P &_,_‘_:._;__
E ook
-8 4 //
«©
= / s ’
N 7
T 6 / }' ’
= 1,77 - DC
=] 7
g 4 ///' y —e—321°C
> 10 / ——5£1°C
q /7
b/ - & -7£1°C
0 T T T T T |
0 5 10 15 20 25 30
(A) Thai gian bao quan (ngay)

—_— — —
o (%] =N
1 1 ]

Ty 1€ hw héng (%)
o0

0 5 10 15 20
Thoi gian bao quan (ngay)

(B)

abcC A3£]°C @5£1°C @7+1°C

Hinh 3. Sy thay d6i ty 1é hao hut khdi long (A) va ty 1é hue hong (B)

Cac két qua trén phu hop voi két qua nghién
citu ctia Kundan va cs (2011) [12], Cun va cs
(2022) [26], khi cho rang nhiét do thap (G - 7°C)
giup duy tri chat luong qua, trong khi nhiét do qua
thap co thé gay tén thuong lanh. Két qua nghién
cttu cta Cha va cs (2019) [27] trén qua Kiwi cting
khang dinh, hiéu qua ctia 5°C trong viéc gidm hu
héng. Nghién cttu nay cung cdp bang chimg ro
rang vé nhiét do bao quan anh huéng dang ké dén

ty 1é hao hut khoi luong va ty 1é hu hong. Tom lai,
nhiét d6 bao quan 5 + 1°C duoc xem la nhiét d6
thich hop nhat dé 1am cham cac qua trinh bién déi
sinh 1y, sinh hoa sau thu hoach ma khong gay ton
thuong lanh.

3.4. Su thay d6i ham liong vitamin C

Su bién thién ham luong vitamin C trén qua
chanh day tim trong qua trinh bdo quan duoc thé
hién & bang 2.

Bang 2. Ham lugng vitamin C trong chanh day tim theo thoi gian bdo quan

] Ngdy 0 5 10 15 20 25 30
Mau
pC 49.14° | 4459 | 41,65° | 32,79 | 22,28
+ 0,02 +0,02 + 0,03 +0,02 +0,03
Hamlwong | 5% 1C | 49147 | 3509 | 2551 | 1957 -
o £002 | £001 | 002 | +001
mg/100g | 5FUC| 4914 | 4752 | 4635 | 4402 | 4L07° [ 3531 | 2137
£002 | £003 | £001 | £003 | £0,02 |+0,02 | +0,03
7+1°C | 4914* | 4693° | 44,59 | 41,65° | 36,96° | 22,207
£002 | £009 | £001 | £001 | £0,02 |+0,03

Ghi chu: - Mau da dung bdo quan.

Ham lwong vitamin C trong qua chanh day tim
giam dan theo thoi gian bado quan, do qua trinh
oxy hoa axit ascorbic dudi xic tdc cia enzyme
ascorbate oxidase [28], ciing nhu do anh huodng
cua oxy, anh sang va nhiét do [29]. Tuy nhién,
muc do suy gidm khac nhau tuy theo nhiét do bao
quan. Mau 5 + 1°C duy tri ham luong vitamin C tot
nhat (41,07 mg/100 g sau 20 ngay bao quan),
trong khi d6 mau 3 + 1°C giam rat nhanh (chi con
19,57 mg/100 g sau 15 ngay bao quan), cho thay
nhiét 36 qua thap co thé gay tén thuong lanh, pha
vO cau trac té bao va thuc ddy qua trinh oxy hoa

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025

vitamin C [1]. So voi mau doi ching (25 + 3°C),
viéc bao quan & 5 + 1°C giup duy tri vitamin C cao
hon, pht hop voi két qua nghién cttu ctia Aratjo va
cs (2017) [30]; Yumbya va cs (2014) [31]; Lé Ha
Hai va Nguyén Sang (2021) [10]. Nhu vay, mau
bao quan ¢ nhiét do 5 + 1°C cho thay hiéu qua tot
trong viéc lam cham su bién d6i ham luong
vitamin C trong qua chanh day tim.

3.5. Ham luong chat rdn hoa tan

Két qua nghién ctru vé ham luong TSS cta qua
chanh day tim trong thoi gian bao quan duoc thé
hién & bang 3.
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Bang 3. Ham lugng TSS trong chanh day tim theo thoi gian bao quan
] Nedy 0 5 10 15 20 25 30
Mau
bC 15,122 16,17% 17,77 16,03" 14,83% -
+ 0,01 +0,03 +0,01 + 0,02 + 0,03
3+1°C| 15,12° 17,03% 15,47% 13,63* - -
Ham luong TSS +0,01 +0,02 +0,01 + 0,01
(*Brix) 5+1°C | 15,122 15,23% 16,07* 16,13" 17,13* | 16,27° | 14,12°
+ 0,01 + 0,02 + 0,02 + 0,01 +0,02 | £0,02 | £0,01
7+1°C | 15,12* 15,91° 16,17% 17,53" 15,20? 14,412
+0,01 +0,01 + 0,02 + 0,02 +0,01 | £0,01

Ghi chu: -: Mau da dung bdo quan.

Nhin chung, TSS tang trong giai doan dau bao
quan, sau d6 giam dan, dac biét ro6 & cac mau BC
va 3 + 1°C. Su gia tang TSS ban dau c6 thé do qua
trinh ho hip va phan giai tinh bot thanh duong
don, lam tang luong chat hoa tan trong dich qua
[29]. Tuy nhién, sau do TSS bat dau giam, phan
anh qua trinh stt dung duong lam co chat cho ho
hap, ciing nhu qua trinh phan hily mo té bao khi
qua bat dau chin qua va suy giam chat luong [32].
Trong so cac nhiét do khao sat, mau 5 = 1°C cho
thay hiéu qua duy tri TSS tot nhat, voi gia tri cao
nhat 1a 17,13°Brix tai ngay bao quan thu 20, phan
anh su trc ché hoat dong ctia enzyme va vi sinh vat
trong diéu kién lanh vira phai. Két qua nay phu
hop voi két qua nghién ctu ctia Tran Thi Van va
Nguyén Thi Hué (2017) [9], Akath va cs (2007)
[33], khi bao quan chanh day tim & 5°C giip kéo
dai thoi gian bao quan va duy tri mot so6 chi tiéu
chat luong cua chanh day tot hon so voi cac muc
nhiét do thap hon hodc cao hon.

4. KET LUAN

Chanh day tim bao quan & nhiét do 3 £ 1°C da
xuat hién tén thuong lanh vao ngay bao quan thi
5. Pa xac dinh duoc 5 + 1°C 1a nhiét d6 thich hop
nhat voi muc dich kim ham su bién déi vé sinh ly,
sinh hoa, dong thoi kéo dai thoi gian b4do quan sau
thu hoach quéa chanh day tim. O diéu kién nay, qua
c6 thé duoc bao quan leén dén 20 ngdy ma van gitr
duoc chat luong thuong pham tot. Két qua nghién
cttu nay la co s& khoa hoc quan trong cho viéc lua
chon nhiét d6 bao quan phu hop trong quy trinh
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sau thu hoach chanh day tim phuc vu tiéu thu
trong nudc va xuat khau.

LOI CAM ON

Nhom téc gid cam on sur ho tro téi chinh tir Bo
Gido duc va Pdo tao thong qua Dé tai nghién ciu
Khoa hoc va Cong nghé cap Bo nam 2025 voi ma
s0 B2025-DHH-11 va HTX Nong nghiép Cay an
trdi T4y Nguyén, tinh Gia Lai. Tran Thi Kim Nhi
nhan hoc bong ddo tao Tién si cia VinlF voi ma s
VINIF.2025.TS00217.

TAI LIEU THAM KHAO

1. Pongener, A., Sagar, V., Pal, R. K., Asrey,
R, Sharma, R. R. & Singh, S. K. (2014).
Physiological and quality changes during
postharvest ripening of purple passion fruit

(Passiflora edulis Sims.). Fruits, 69(1), 19 - 30.

2. Hoa Binh (2023). Gia Lai lién két dé phat
trién chanh
https://baodantoc.vn/gia-lai-lien-ket-de-phat-trien-
cay-chanh-day-ben-vung-1694070977132.htm. Ngay
truy cap 17/3/2023.

3. Abreu, S. P. M., Peixoto, J. R., Junqueira,
N. T. V. & Sousa, M. A. F. (2009). Caracteristicas
fisico-quimicas  de genotipos  de
maracujazeiro-azedo Distrito
Federal. Revista Brasileira de Fruticultura, 31(2),
487 - 491.

4. Aharoni, N., Rodov, V., Fallik, E., Afek, U.,
Chalupowicz, D., Aharon, Z., Maurer, D. and

cay day bén  vimg.

cinco
cultivados no

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025



KHOA HOC & CONG NGHE

Orenstein, J. (2007). Controlling humidity
improves efficacy of modified atmosphere
packaging of fruits and vegetables. Acta

Horticulturae, 8(804): 74 - 103.

5. Lufu, R., Ambaw, A. & Opara, U. L. (2021).
The influence of internal packaging (Liners) on
moisture dynamics and physical and physiological

quality of pomegranate fruit during cold storage.
Foods, 10(6), 1 - 25.

6. Siddiqui, M. W. (2015). Postharvest
biology and technology of horticultural crops:
Principles and practices for quality maintenance
(1st ed.). Boca Raton: CRC Press.

7. Wei, S., Mei, J. & Xie, J. (2021). Effects of
edible coating
technology on the physiology and quality of

and modified atmosphere
mangoes after low-temperature transportation at
13°C in vibration mitigation packaging. Plants
(Basel), 10(11), 1- 15.

8. Singh, V., Hedayetullah, M., Zaman, P. &
Meher, J. (2014). Postharvest technology of fruits
and vegetables: An overview. Journal of
Postharvest Technology, 2(2), 124 - 135.

9. Tran Thi Van va Nguyén Thi Hué (2017).
Anh hudng ctia nhiét do va mang bao g6i dén thoi
gian bao quan cta qua chanh day (Passiflora
edulis Sims.). Tap chi Khoa hoc Nong nghiép Viét
Nam, 15(10), 1382 - 1389.

10.Le Ha Hai va Nguyén Sang (2021). Anh
huéng ctia xit ly axit propionic két hop voi bao
mang sap sau thu hoach dén chat luong qua chanh
leo tim (Passiflora edulis Sims.). Tap chi Khoa hoc
Nong nghiép Viét Nam, 19(6), 819 - 828.

11. Nunes, V, X., Rosado, L, D., Ribeiro, F, C.,
Finger, F, L., Santos, C, M. (2022). Effect of cold
storage on shelf life of sour passion fruit
progenies. Food Science and Technology,
Campinas 42, e65521.

12.Kundan Kishore; K. A. Pathak; Rohit
Shukla; Rinku Bharali (2011). Effect of storage
temperature on physico-chemical and sensory

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025

attributes of purple passion fruit (Passiflora edulis
Sims.). Journal of Food Science and Technology,
48(4), 484 - 488.

13. Diaz, R. O., Moreno, L., Pinilla, R., Carrillo,
W., Melgarejo, L. M., Martinez, O., Fernandez-
Trujillo, J. P. and Hernandez, M. S. (2012).
Postharvest behavior of purple passion fruit in
xtend® bags during low temperature storage. Acta
Horticulture, 934, 727 - 731.

14. Zhang, Rong, Lan, Wenting, Ding, Jie,
Ahmed, Saeed, Qin, Wen, He, Li, Liu, Yaowen
(2019). Effect of PLA/PBAT antibacterial film on
storage quality of passion fruit during the shelf-
life. Molecules, 24(18), 1 - 18.

15. Tieu chuidn Quoc gia TCVN 9017:2011.
Qua tuoi - Phuong phép ldy mau trén vuon san
Xuat.

16. Buthelezi, N. M. D. & Mafeo, T. P. (2024).
Effect of perforated low-density polyethylene films
on postharvest quality of avocado fruit. Heliyon,
10(5), e27656

17. Nguyen, L. L. P., Pham, T. T., Syium, Z. H.,
Zsom-Muha, V., Baranyai, L., Zsom, T., Hitka, G.
(2022). Delay of 1-MCP treatment on postharvest
quality of ‘Bosc Kobak’ pear. Horticulturae, 8, 2 -
11.

18. Chen, Y., Ge, Y., Zhao, J., Wei, M., Li, C.,
Hou, J., Cheng, Y., Chen, J. (2019). Postharvest
sodium nitroprusside treatment maintains storage
quality of apple fruit by regulating sucrose
metabolism. Postharvest Biology and Technology,
154, 115 - 120.

19. Cai, S., Zhang, Z., Wang, J., Fu, Y., Zhang,
Z., Khan, M. R. & Cong, X. (2024). Effect of
exogenous melatonin on postharvest storage quality

of passion fruit through antioxidant metabolism.
Food Science and Technology, 194, 1 - 9.

20. Ambuko, J., Yumbya, M. P., Shibairo, S. &
Owino, W. O. (2014). Efficacy of 1-
methylcyclopropene in purple passion fruit
(Passiflora edulis Sims.) as affected by dosage and

165



KHOA HOC & CONG NGHE

of
Postharvest Technology and Innovation, 4, 126 -
137.

21. Adhikary, T., Gill, P. P. S., Jawandha, S. K.,
Bhardwaj, R. D. and Anurag, R. K. (2021). Efficacy
of postharvest sodium nitroprusside application to

maturity  stage. Infernational Journal

extend storability by regulating physico-chemical
quality of pear fruit. Food Chemistry, (346),
128934.

22. Shahidah, M. N., Siti, N. F. M. H., Ding, P.
(2021).
duration on keeping quality of Malaysian grown
passion fruit (Passiflora edulis Sims.
f. flavicarpaDeg.) Acta Horticulturae, 1327, 557 -
561.

23.Kader, A A (2002).
technology of horticultural crops an overview from

Effects of temperature and storage

Postharvest

farm to fork. Ethiopian Journal of Applied Science
and Technology, 1,1 - 8.

24. Abeles, F. B., Morgan, P. W. & Saltveit, M.
E., Jr. (1992). Ethylene in plant biology. Academic
Press, 1-13.

25. Alemwati, P., Vidyaram, S,, Ram, K., Ram,
A., Ram, S., Sanjay, K. (2014). Physiological and
quality changes during postharvest ripening of
purple passion fruit (Passiflora edulis Sims.).
Fruits, (69), 19 - 30.

26.Cun, D.Z.,Du, Y. X, Li, D. P., Li, J., Dong,
J. M, Li, J. X., Duan, M. X,, Zhu, C. H., Gao, J. Y. &
Zhou, X. Y. (2022). Storage temperature of mature
passion fruit: Effect on storage quality. Chinese
Agricultural Science Bulletin, 38(24), 38 - 44.

27.Cha, G. H., Kumarihami, H. M. P. C., Kim,
H. L., Kwack, Y. B. & Kim, J. G. (2019). Storage
temperature influences fruit ripening and changes
in organic acids of Kkiwifruit treated with
exogenous ethylene. Horticultural Science and
Technology, 37(5), 618 - 629.

166

28. Appiah F., Kumah P. P. and Idun I. (2011).
Effect of ripening stage on composition, sensory
qualities and acceptability of Keitt mango
(Mangifera indica 1.) chips. African Journal of
Food, Agriculture, Nutrition and Development, 11,

5-10.

29. Maniwara, P., Boonyakiat D., Poonlarp P.
B., Natwichai J. & Nakano K. (2015). Changes of
postharvest quality in passion fruit (Passiflora
modifed

packaging conditions. International Food Kesearch
Journal, 22, 1596 - 1606.

edulis Sims.) under atmosphere

30. Aratjo, L. S, Costa, E. M. R, Soares, T. L.,
Santos, I. S. & Jesus, O. N. (2017). Effect of time
and storage conditions on the physical and
physico-chemical characteristics of the pulp of

yellow and purple passion fruit. Food Science and
Technology, 37(3), 500 - 506.

31. Yumbya, P., Ambuko, J., Shibairo, S. &
W. O. (2014). Effect of modified
atmosphere packaging on the shelf life and

Owino,

postharvest quality of purple passion fruit
(Passiflora edulis Sims.). Journal of Postharvest
Technology, 2(1), 25 - 36.

32.Dutra, J. B. B., Luiz, E. B. L., Leonardo, F.
C., André, F. (2018). Use of hot water, combination
of hot water and phosphite and 1-MCP as post-
harvest treatments for passion fruit (Passiflora
edulis 1. flavicarpa) reduces anthracnose and does

not alter fruit quality. Horticulture Environment
and Biotechnology, 59, 847 - 856.

33.Akath Singh, Yadav DS, Patel RK,
Mousumi Bhuyan (2007). Effect on shelf-life and
quality of passion fruit with polyethylene
packaging under specific temperature. Journal of
Food Science and Technology, 44(2), 201 — 204.

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025



KHOA HOC & CONG NGHE

STUDY ON THE EFFECTS OF LOW TEMPERATURE ON THE PHYSIOLOGICAL AND
BIOCHEMICAL CHANGES OF PURPLE PASSION FRUIT (Passiflora edulis Sims.) DURING
POSTHARVEST STORAGE

Tran Thi Kim Nhi', Nguyen Duc Chung', Nguyen Thi Diem Huong?,
Tong Thi Quynh Anh', Nguyen Thi Van Anh’, Nguyen Huynh Phu Lam? Nguyen Van Toan'
!University of Agriculture and Forestry, Hue University
“Agricultural Cooperatives of High Principles
Abstract

The study aimed to investigate the physiological and biochemical transformations occurring in
purple passion fruit during low-temperature storage. The freshly harvested fruits were stored at
temperatures of 3 + 1°C, 5+ 1°C, 7 + 1°C, with a relative humidity of 85 + 5%. Samples stored in
these conditions were compared with fruits in a control group (25 + 3°C) over storage durations
of 0, 5, 10, 15, 20, 25, 30 days. To gauge the quality of the fruits, the evaluation parameters
included respiration rate, ethylene production rate, total soluble solids (TSS), vitamin C content,
weight loss, decay rate and changes in peel and juice color throughout the storage periods were
estimated. The results demonstrated that storing purple passion fruit at 5 + 1°C effectively
delayed ripening and minimized quality degradation, reducing color changes, weight loss and
decay rate. In contrast, storage at 3 £ 1°C led to rapid declines in these indices, resulting in
chilling injury. The optimal storage conditions were found to be at 5 + 1°C, accompanied by 85 +
5% relative humidity for 20 days. With 85 + 5% relative humidity for 20 days. Under these
conditions, the fruit exhibited a respiration rate of 74.92 mL CO,.kg™.h?, an ethylene production
rate of 65.86 nL C,H,.kg’.h' a vitamin C content of 41.07 mg/100 g, total soluble solids of
17.13°Brix, a weight loss of 9.56% and a decay rate of 7.48%.

Keywords: Purple passion fruit, quality changes, storage temperature, chilling injury,
postharvest.
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NGHIEN CUU SU DUNG HON HOP DICH CHIET GIAU
ASTAXANTHIN TRONG DUNG MOI EUTECTIC SAU
KET HOP CHITOSAN TRONG QUA TRINH BAO QUAN
QUA CHUOI GIA (Musa paradisiaca L.)

Tran Chi Hai!, Ding Thi Hién Dieul,
Phan Vin Man*", Nguyén Thanh Sang®

"Truong Pai hoc Cong Thuong thanh pho Ho Chi Minh
“Truong Cao ding Ky thuit Cong nghé Ba Ria - Ving Tau

*Truong Pai hoc Cong nghé Sai Gon

"Email- pvman.dbv@moet. edu.vn

TOM TAT

Chuoi 1a mot loai trai cay dé chin va dé hong sau thu hoach, gay ra nhiéu khoé khan trong viec
béo quéan va phan phoi. Nghién cttu nay da phat trién mot 16p phu sinh hoc tir chitosan két hop
voi dung moi eutectic sau (DES) giau astaxanthin — mot chit chéng oxy hoa manh mé, nham kéo
dai thoi gian bao quan va duy tri chat luong cta chudi twoi. Lop phtt duoc 4p dung bang phuong
phap nhing va dé kho, tao thanh mot 16p mang mong bao pht truc tiép bé mat vo chudi. Trong
suot 15 ngay bdo quan, cac chi tiéu chat luong nhu: Mau sac vé (L*, a*, b*), do hao hut khoi
lwong, ham luong duong khit, axit hitu co va chat ran hoa tan duoc phan tich va danh gia. Két qua
cho thay, 16p phu chitosan - DES & ty 1é 4: 1 mang lai hiéu qua tot nhat trong viéc lam cham qua
trinh chin tr nhién cta chudi, giup duy tri mau sic tuoi sang, han ché mat nudc va bao vé cac
thanh phan hoéa hoc quan trong. Loai mang pht nay khong chi than thién véi moi truong ma con
tiém nang trd thanh mot giai phap don gian va hiéu qua cao cho viéc bao quan chuéi cting nhu
cac loai trai cay nhiét d6i sau thu hoach.

Tt khéa: Bdo qudn chudi, chitosan, dung moi eutectic siu, astaxanthin, Iop phu sinh hoc, chat

lirong sau thu hoach.

1. AT VAN DE

Chu6i (Musa spp.) 1a mot trong nhing loai cay
an qua nhiét doi quan trong nhat trén thé gioi, voi
san luong toan céu dat khoang 179 triéu tan trong
nam 2022 [1]. An Do, Trung Qudc, Indonesia,
Brazil va Philippines 1a cac qudc gia san xuat hang
d4u, trong khi Ecuador va Philippines 1a hai nudc
xuat khau chuoi lon nhat, cha yéu la giong
Cavendish — loai chu6i dugc va chuong nhat trén
thi truong quoc té [1, 2].

Tai Viét Nam, chudi duoc canh tac trén dién
tich khoang 162.000 ha, cho san luong gan 3 trieu
tan vao nam 2024 [3]. Trong cac giong chudi phd
bién, chuodi titu (con goi la chudi gia (Musa
paradisiaca L.), thuoc nhom giong AAA) chiém ty
trong 16n do kha nang thich nghi tot, nang suat 6n
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dinh va gia tri thuong phdm cao [2]. Chudi tiéu
duoc trong tap trung tai cac tinh nhu: Pong Nai,
Son La, Long An va Hung Yén. Du san luong chudi
& Viet Nam kha 16n, nhung chi khoang 15 - 20%
dugc xuat khiu, cht yéu sang cac thi truong:
Trung Quéc, Han Qudc, Nhat Ban va chau Au,
trong do Trung Quoc 1a thi treong cha luc [3, 4].
Tuy nhién, viec mé rong thi phan chuoi Viet
Nam trén thi truong qudc té hién van gip nhiéu
rao can. Cac thach thtc bao gom: Tén du thuoc
bao vé thuc vat, tén that sau thu hoach cao, mo
hinh san xuét nho 1 va thoi gian bdo quan ngin
[3, 4]. Cac phuong phap truyén thong nhu bao
quan lanh hoac xit Iy héa hoc tuy c6 hiéu qua nhat
dinh nhung khong con phu hop véi xu huong tiéu
dung hién dai, von dé cao tiéu chi an toan thuc
pham va than thién véi moi truong. Trong boi canh
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do, cac cong nghé bao quan sinh hoc, dic biét 1a
tng dung mang phu sinh hoc tir polysaccharide
nhu chitosan, gelatin, két hop véi cac hoat chat co
ngudn goc tu nhién dang duoc nghién cttu nhuw
mot gidi phap tiém nang, bén virng va phu hop véi
yéu cau thi truong [5, 6].

Trong s6 cac vat liéu sinh hoc, chitosan - mot
polysaccharide thu duoc tir vo giap xac, 1a vat liéu
ndi bat nho kha nang khang khuén, tao mang, tinh
phan hiy sinh hoc cao va twong thich sinh hoc [5 -
7]. Nhiéu nghién ctru da ching minh rang, mang
chitosan c6 thé 1am cham qua trinh oxy hoa, tic
ché vi sinh vat va kéo dai thoi gian bao quan cho
cac loai trai cay nhiét doi nhw chuoi, 6i, vai [5 - 9].
Tuy nhién, nhuoc diém chinh ctia chitosan nguyén
chat 1a tinh gion, dé nut, thiéu dan hoi, anh hudng
dén kha nang tmg dung thuc té [10, 11].

bé khac phuc nhuoc diém nay, cac dung moi
sinh hoc nhu deep eutectic solvents (DES) da
duoc st dung nhu chét héa déo thay thé an toan
cho cac dung moi hiru co truyén théng [10 - 12].
Nhiéu nghién ctru cho thay, viec bé sung DES vao
mang chitosan giup tang do bén kéo, do gian dai,
cai thién tinh dan hoi cing nhu ho tro tai, giai
phong hoat chat sinh hoc nhu polyphenol, genipin,
proanthocyanidin [12, 13, 15, 16]. Nh¢ d6, mang
chitosan chtta DES c6 kha ning chong oxy hoa,
khang khuédn va 6n dinh co hoc vuot troi hon so
v0i chitosan nguyén chat.

Mot hoat chat sinh hoc c6 tiém nang cao dé bo
sung vao mang chitosan la astaxanthin — mot
carotenoid tu nhién véi hoat tinh sinh hoc manh
meé, néi bat nhat la kha nang chong oxy héa manh
mé, vuot troi hon ca B-caroten va vitamin E [17,
18]. Astaxanthin con duwoc ching minh c6 kha
nang khang khuén, khang viém va bao vé té bao
khoi stress oxy hoa [18]. Gan day, astaxanthin da
duoc tich hop thanh cong vao mét s6 hé mang
sinh hoc nhu pullulan/gellan gum, gelatin va cac
hé polysaccharide phttc hop, gép phan tang cuong
hoat tinh khang oxy hoéa va cai thién tinh chat co ly
cua mang [12, 13, 19]. Tuy nhién, tng dung cta
cac hé mang nay trong bdo quan trai cay tuoi van
con han ché. Nghién cttu ctia Yao va cs (2025) [19]
da phat trién mang pullulan/gellan gum chita nano
astaxanthin va tng dung thanh coéng trong bao
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quan dau tay, gitup gidm mat nudc, han ché oxy
héa lipid, duy tri mau sic va kéo dai thoi gian bao
quan tir 12 - 18 ngay. Du vay, cho dén nay, chua c6
nghién ctru nao tich hop astaxanthin vao hé mang
chitosan chita DES dé tng dung trong bao quan
trai cay tuwoi, diac biét 1a chuoi gia (Musa
paradisiaca L..). Vi vay, nghién ctru nay duoc thuc
hién véi muc tiéu phat trién mot hé mang chitosan
chtta DES va astaxanthin & cac ty 1é phoi tron khac
nhau va danh gia hiéu qua bao quan chudi trong
diéu kién luu trit lanh. Céc chi tiéu chat luong nhu:
Mau sic vé qua, ton that khoi lugong, ham luong
duong téng va axit hitu co sé duoc theo doi dé
danh gia tinh kha thi va tiém nang tmg dung thuc
tién ctia hé mang sinh hoc nay trong bao quan trai
cay tuoi sau thu hoach.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu chudi

Chuoi gia (Musa paradisiaca L) duoc thu
nhan tir nong trueong trong chudi xuat khau huyén
Chau buc, tinh Ba Ria — Viing Tau. Cac budng
chudi duoc cat vao ngay thir 70 sau khi né hoa tir
cac cay chuoi 6 thang tudi. Nhimg qua chudi co
mau xanh, kich thuéc dong déu (dai 18 - 23 cm,
duong kinh va chuvilan luotla 1,5-2cmvab5-7
cm), khong bi hu hong va nhiém bénh da duoc st
dung cho nghién cttu nay.

2.2. Chu4n bi dung dich nhing chudi

Dung dich chitosan 1% duoc chudn bi bang
cach hoa tan 10 g chitosan (muc do deactyl hoa
16n hon 90%, Trung Quéc) vao 1 lit dung dich axit
acetic 1%. Hon hop duoc khudy tron trong 24 gio
dén khi hoa tan hoan toan va bao quan & ngan mat
ta lanh it nhat 8 gi¢ trudc khi duoc st dung dé loai
b6 cac bot khi.

Hon hop dich chiét astaxanthin trong dung
moi eutectic sau gém cholin chloride: Axit lactic (ti
1é mol 1: 2) duoc thu nhan theo quy trinh chiét cta
Tran Chi Hai va cs (2025) [17], c6 ham luong
astaxanthin dat xap xi 5 + 0,2 mg/L. Cac dung dich
nhing c6 chta astaxanthin duoc chuin bi bang
cach phoi ché dung dich chitosan 1% va dich chiét
astaxanthin trong dung moi eutectic sau véi cac ti
lélan luot1la4: 1;5: 1va6: 1.

169



KHOA HOC & CONG NGHE

2.3. Quy trinh nhung chuéi

Céc qua chu6i duoc nhung ngap vao cac dung
dich nhung (dung dich chitosan 1%, dung dich
chitosan: Dich chiét astaxanthin cac tilé (4: 1; 5: 1;
6: 1) trong 1 phut trudc khi duoc dé rao & nhiét do
phong trong 30 phut [20]. Mau dugc bdo quan &
nhiét do 26 + 2°C trong 15 ngay, dinh ky 3 ngay
mot 14n tién hanh 14y mau dé danh gia chat luong.
Mau doi chimg 12 mau khong duoc nhing dung
dich pht mang.

2.4. Danh gia chat leong ctia chudi

2.4.1. Panh gia cdc chi tiéu vt Iy

- Do hao hut khoi luong

Do hao hut khoi luwong ctia chudi dugc xac
dinh 1a phan tram khoi luong hut di gitra ngay bao
quan thtr t va ngay bao quan 0 (1a khoi luong ctia
chudi & ngay bao quan ban dau) [20] va dugc mo
ta theo cong thirc sau:

Khoi hmngugay 0" Khoi hm”grzga_\‘ bao quan thirt X100

B0 hao hut khoi wang (%) = T
Kho fegng, . o

- Mau sac vo qua chuoi

Mau sic vo qua chudi gia trong qua trinh bao
quan duoc xac dinh dua trén 3 chi s6 L*, a*, b*
theo hé mau CIELAB. Moi qua duogc do tai 3 vi tri
(dau, gitra, cudi), sau d6 ldy trung binh. Phép do
duoc thyc hién bang may so mau CR-400 (Minolta,
Nhat Ban) [20]. Trong do: L* 1a biéu thi do sang (0
—100); a* 1a biéu thi sac thai tir xanh 14 (gia tri am)
dén @6 (gia tri duong); b* 1a biéu thi sic thai tur
xanh lam (am) dén vang (duwong). Su bién d6i cac
chi s6 nay phan anh qua trinh chin va thay ddi chat
luong vo qua trong suot thoi gian bao quan.

2.4.2. Panh gid cac chi tiéu hoa hoc
- Tong ham lirong chat ran hoa tan va do axit

10 g hén hop thit chuoi duoc dong nhat va xay
v6i 40 mL nudc cat bang may xay sinh t6. Hon hop
sau d6 duoc ly tam 5.500 rpm trong 5 phut va thu
lay phan dich trong. Dich trong duoc xac dinh
ham lugng chat ran hoa tan bang khuc xa ké (do
Brix) [16, 21]. Trong khi do, 6 axit duoc xac dinh
bang phuong phap chuin do dién thé. 5 mL dich
trong duoc b6 sung bang 2 - 3 giot chi thi
phenolphtalein 0,1% va chuin d¢ bang axit NaOH
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0,1 N dén khi pH dat 8,1 thi ghi nhan thé tich [9].
Két qua dugc thé hién 13 % axit malic trén 100 g
khoi luong tuoi.

- Ham lrong duong khir

Ham luong duong khir duoc xac dinh bang
phuong phap quang phé so mau voi thuoc thir
DNS (3,5-dinitrosalicylic axit) [22]. Dich chudi
trong thu duoc chuén bi teong tu phuong phap xac
dinh ham luong téng chat ran hoa tan. Sau do,
phan dich chiét nay duoc phan tmg voi thudc thit
DNS va xac dinh ham luong duong khtt voi chat
chuén la glucose.

2.5. Phuong phép xtr ly s6 liéu

Cac thi nghiém duoc lap lai 3 1an, két qua duoc
trinh bay duéi dang gia tri trung binh + do léch
chuan. Su khac biét c6 y nghia thong ké gitra cac
nghiém thirc duoc danh gia bang phép kiém dinh
Duncan & murc y nghia 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién d6i chi tiéu vat ly cta chudi trong
qua trinh bao quan

Trong suét 15 ngay bao quan, cac chi tieu vat
ly nhu mau sac vo qua (L*, a*, b*) va ty lé ton that
khoi lwong (%) ctia chudi Musa paradisiaca L. c6
su bién d6i ro rét, phan anh tién trinh chin sinh ly
tu nhién cting nhu mitc do anh huwong caa 16p pha
sinh hoc dén chat luong va kéo dai thoi gian bao
quan. Nhimg bién déi nay chd yéu bat nguédn tir
qua trinh phan hty chlorophyll duoi tac dong cua
cac enzyme nhu: Chlorophyllase, Mg-dechelatase
va pheophytinase; dong thoi di kem véi su tich liy
carotenoid va hién tuong mat nudc qua bé mait vo
[21, 23]. Pay la nhitng yéu t6 then chot chi phoi
chat luong cam quan va mic do hao hut sau thu
hoach cua trai cay tuoi.

Chi s6 L* (d0 sang) c6 xu huéng ting & tat ca
cac mau trong suédt qua trinh bao quan, cho thay
st chuyén mau ctia vo chudi tir xanh sang vang
nhat — dac trung ctia qua trinh chin do sy suy giam
ham luong chlorophyll (Hinh 1 va bang 1). Déi voi
mau doi ching, chi s6 L* ting manh tir 51,43 lén
63,81, cho thay chudi chin nhanh khi khong c6 lop
bao vé. Trong khi d6, voi lop pht chitosan, chi so
L* chi tang lén 60,84, cho thdy mang chitosan da
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lam cham qua trinh chin nay. Pac biét, cic mau
chuoi duoc xtt ly bang dung dich chitosan — DES
chira astaxanthin cho thay hiéu qua kiém soat mau
sac vuot troi. Mau CS — DES voi ty 1é 4: 1 ¢6 muic
tang L* thap nhat, tir 51,43 lén 58,85 (ting 7,42 don
vi), chimg t60 kha niang tc ché phan huy
chlorophyll va duy tri mau xanh tét hon so voi cac
ty 1é khac (5: 1: +8,19; 6: 1: +8,96). Két qua nay cho
thay, lop pht CS — DES ty lé 4: 1 tao ra mét hang
rao ban tham hiéu qua trén bé mat vo, lam giam s
xam nhap caa oxy, tir d6 lam cham qua trinh oxy
hoa va trc ché hoat dong ctia cac enzyme gay bién
mau. Két qua tuong tw ciing duoc ghi nhan trong
nghién cttu ctia Roidoung va cs (2025) [6] khi ap
dung lop pht sinh hoc trong bao quan chudi
Cavendish.

Tuong tu, chi s6 a* — biéu thi s chuyén tu
xanh (gia tri am) sang do (gia tri duong) cing
tang & tat ca cac mau chuoi gia (p < 0,05). Mau doi
chimg tang nhanh nhat tr -20,26 léen -11,57
(+8,69), trong khi mau chitosan va CS — DES 4: 1
chi tiang 1an luot +5,39 va +5,18, cho thay hiéu qua
gitt mau xanh va lam cham qua trinh chin. Chi s6
b* — phan anh mac d6 vang hoéa ciing ting manh &
mau doi chirng (+11,19 don vi), trong khi mau CS
— DES 4: 1 chi taing +5,48 don vi. Két qua nay
tuong tu voi két qua ctia cac nghién cttu khac, cho
thdy mang sinh hoc c6 kha ning diéu hoa trao déi
khi, @ ché su hoat dong cua enzyme
chlorophyllase va lam cham qua trinh ho hép — cac
yéu to lien quan truc ti€p dén duy tri mau sac vo
qua [6, 7, 21].

Ngoai mau sac, ton that khoi luong 1a mot chi
tiéu vat ly quan trong phan anh muc do thoat 4m
trong qua trinh bdo quan. Chudi c6 vd mong va
hoat tinh sinh ly cao, do d6 rat dé mat nudc va chin
nhanh néu khong c6 16p bao vé. Két qua & hinh 2A

da chimg minh diéu nay: Mau doi ching mat dén
12,38% khoi lwong sau 15 ngay bao quan, trong khi
mau duoc pht lop chitosan chi mat 9,24%. Dic
biét, cac mau st dung mang chitosan — DES chia
astaxanthin cho thay, hiéu qua bao quan vuot troi
hon, voi tén that khoi lwong chi dao dong tir 8,72 -
8,93%, trong d6 mau CS — DES ty 1é 4: 1 c6 ton that
khoi luong thap nhat (8,72%, p < 0,05). Hién tuong
nay co thé giai thich, bdi cau tric mang ban tham
hinh thanh nh¢ céc lien két hydro gita nhém amin
va hydroxyl cua chitosan véi cac nhém chirc phan
cuc trong DES. Nhimng lién két nay tao thanh mot
rao can vat ly, lam cham qua trinh khuéch tan hoi
nuoc. Pong thoi, tinh ky nuéc chia astaxanthin
giup tang cuong su 6n dinh ctia mang trong moi
truong c6 do 4m thay déi [13 - 15]. Astaxanthin,
vOi cau tric phan tir chtta nhom hydroxyl (-OH)
va ketone (C=0), dé dang tuong tac véi chitosan
va DES thong qua lién két hydro, nho d6 cai thién
do bén va tinh déng nhat ctia mang bao ve [11, 24,
25].

Bén canh vai tro cau trac, astaxanthin con la
mot chat chong oxy héa manh, c6 kha ning tc ché
qua trinh oxy hoa lipid va hoat dong ctia cac
enzyme, giup bao vé cau tric moé vo qua, lam
cham qua trinh chin va gian tiép giam thoat nudc
do ho hap va boc hoi [11, 25]. Két qua nay tuong
dong voi két qua nghién ctru ctia Yao va cs (2025)
[19]; Tran Chi Hai va cs (2025) [24], da chung
minh ring, 16p mang chitosan két hop astaxanthin
c6 thé cai thién cac dic tinh rao can, tang do bén
co hoc va kéo dai thoi gian bao quan, dac biét la
trong bdo quan dau tay. Diéu nay cho thay, tiém
ning utng dung cta hé mang chitosan — DES —
astaxanthin trong bao quan cac loai trai cay tuoi
nhay cam voi mat nudc nhu chudi.

Bang 1. Thay d6i mau sic vé chudi gia (L*, a*, b*) trong qua trinh bao quan 15 ngay
véi cac loai mang phi khac nhau

0 bai ching 51,43+ 1,29 -20,26°+ 0,41 37,79°+ 1,02
Chitosan 51,43+ 1,29 -20,26°+ 0,41 37,79°+ 1,02
CS-DES4:1 51,43+ 1,29 -20,26°+ 0,41 37,79°+ 1,02
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CS-DES5: 1 51,43'+ 1,29 20,26+ 0,41 37,79°+ 1,02

CS-DES6: 1 51,43'+ 1,29 -20,26%+ 0,41 37,79°+ 1,02

boi chimg 54,56°+ 1,36 -18,62"+ 0,37 40,457+ 1,09

Chitosan 53,37°+ 1,33 -19,03%+ 0,38 40,119+ 1,08

3 CS-DES4:1 52,76°+ 1,32 -19,49°+ 0,39 38,87%+ 1,05
CS-DES5: 1 52,94°+ 1,32 -19,37*+ 0,39 39,167+ 1,06

CS-DES6: 1 53,11°+ 1,33 -19,25"+ 0,39 39,459+ 1,07

boi chimg 56,56+ 1,41 -16,69°+ 0,33 42,82°+ 1,16

Chitosan 54,78+ 1,37 -16,97°+ 0,34 42,67°+ 1,15

6 CS-DES4:1 53,81°+ 1,35 -17,68°+ 0,35 40,96+ 1,11
CS-DES5: 1 53,91°+ 1,35 -17,51°+ 0,35 41,319+ 1,12

CS-DES6: 1 54,02°+ 1,35 -17,34°+ 0,35 41,65+ 1,12

Doi chimg 08,79+ 1,47 -15,17°£ 0,3 43,09°+ 1,16

Chitosan 57,37+ 1,43 -16,01°+ 0,32 43,06°+ 1,16

9 CS-DES4:1 57,08+ 1,43 -16,36°+ 0,33 41,89+ 1,13
CS-DES5: 1 57,19+ 1,43 -16,24°+ 0,32 42,16°+ 1,14

CS-DES6: 1 57,127+ 1,43 -16,12°+ 0,32 42,43°+ 1,15

Doi chimg 61,23+ 1,53 -13,629+ 0,27 45,45+ 1,23

Chitosan 59,62+ 1,49 -15,73°+ 0,31 43,49°+ 1,17

12 CS-DES4:1 58,48+ 1,46 -15,86°+ 0,32 42,67°+ 1,15
CS-DES5: 1 08,83+ 1,47 -15,77°+ 0,32 42,76°+ 1,15

CS-DES6: 1 59,17°+ 1,48 -15,69°+ 0,31 42,84°+ 1,16

boi chimg 63,81*+ 1,6 -11,57°+ 0,23 48,98+ 1,32

Chitosan 60,84"+ 1,52 14,874+ 0,3 43,69°+ 1,18

15 CS-DES4:1 08,85+ 1,47 -15,08°+ 0,3 43,27°+ 1,17
CS-DES5: 1 59,62+ 1,49 -15,02°+ 0,3 43,40°+ 1,17

CS-DES6: 1 60,39+ 1,51 14,974+ 0,3 43,52°+ 1,18

Ghi chu: Trong moi cot, cdc chit cdi thuong khdc nhau di kém voi cdc gid tri cho thiy suw khac biét co

y nghia thong ké ¢ muc p < 0,05.
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Hinh 1. Bién d6i mau sic vé chudi gia khi bao quan: (A) khong diing mang, (B) nhung trong dung dich
chitosan, (C - E) nhung trong dung dich chitosan két hop véi DES chira astaxanthin & cac ty 1& khac
nhau (4: 1; 5: 1; 6: 1) qua 15 ngay bao quan

3.2. Bién d6i chat leong qua chudi dudi anh huedng ctia cac loai mang bao quan

Qua trinh bao quan chudi trong 15 ngay, cac
chi tiéu chat luong nhu: Ham lwong duong kht,
axit hitu co va tong chat ran hoa tan déu cé su bién
dong dang ké, phan anh khong chi dién tién sinh
ly tw nhién ctia qua ma con cho thay hiéu qua diéu
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tiét cta cac 16p pht sinh hoc dugc ap dung (Hinh
2). Su khac biét ro nét gitta cac mau khong phu,
phu chitosan va phu chitosan két hop DES giau
astaxanthin (CS - DES) cho thay vai tro ctia 16p
pht trong viéc kiém soat chudi phan tmg hoa sinh
bén trong moé qua.
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Trong s6 cac chi tieu theo doi, su thay déi
ham luong dudng khir co6 méi quan hé chat ché voi
qua su thay d6i vé khoi luong mau sic, ciing nhu
cac chi tiéu vé téng chat ran hoa tan va do axit. Két
qua & hinh 2A cho thay, mau déi ching c6 su phan
giai manh mé véi ham luong duong khkr tang
nhanh va dat cuc dai 17,33% vao ngay thit 9, sau do
giam manh do bi tiéu hao qua ho hap (Hinh 2B).
Trong khi do, mau chitosan c6 dinh muon hon
(17,29% vao ngay 12), phan anh tac dung tri hoan
qué trinh chin. Pang cha y, cac mau CS - DES
khong chi lam cham ma con giéi han dang ké mic

14

(A

Do hut khoi hrong (%)

0 3 6 9

12 15
Thoi gian bao quan (ngay)

Ham luong dwong ki (%)

Tho gian bao quan (ngay)

tang duong kht, duy tri duoi 9% trong suot thoi
gian bao quan, thap nhat 1a mau CS - DES 4: 1 v6i
chi 6,34%. Su trc ché nay co thé duoc ly giai boi lop
pht ban tham lam giam kha nang khuéch tan oxy -
chat can thiét cho hoat dong enzyme nhu amylase;
invertase va moi truong axit nhe ma DES tao ra
khong thuan loi cho hoat dong enzyme phan giai
[16, 26, 27]. Nhu vay, 10p mang phu chitosan chira
DES - astxanthin thé hién ro kha ning tc ché
ethylene - chat kich thich chin, ciing nhu kiém
soat cac phan tng phan hay duong [18].

(C

Dd acid (%)

0,1 o 3 6 9 12 15
Thot gian bao quan (ngay)

(D

Ham lwong chét ran hoa tan (%)

0 3 6 9 12 15
Thoi gian bao quan (ngay)

Hinh 2. Bién d6i chit lugng ctia chudi gia (@6 hut khéi luong (A), ham heong dudmg khir (B), do axit (C)
va ham lueong chét ran hoa tan (D) trong 15 ngay bao quan véi cadc phuong phap tao mang khac nhau

(——: bai ching (khong nhiing), —— : Chitosan,

: Chitosan — DES (4: 1), —s—: Chitosan: DES

(5: 1) va —e— : Chitosan : DES (6: 1))

Tac dong diéu tiét tuwong tu cting duoc ghi
nhan & axit hitu co, yéu t6 anh hudéng dén vi chua
va 1a san pham phu cta qua trinh ho hap. Tat ca
cac mau déu cho thay xu hudng tich liy axit noi
sinh theo thoi gian. Mau doi ching ting nhanh va
dat 1,36% vao ngay 15, trong khi 16p pht chitosan
gi6i han & muc 1,17% (Hinh 2C). Pac biét, cac mau
CS - DES cho thay su tich lay axit thip hon dang
ké (0,97 - 1,08%), trong d6 mau CS - DES 4: 1 thap
nhat. Diéu nay mot 1an nira nhdn manh vai tro cta
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cau triuc mang ban tham, khong chi can tré oxy ma
con diéu hoa khuéch tan khi (CO,, thylene) va trao
d6i ion, tir @6 han ché hinh thanh axit va duy tri pH
6n dinh [16, 26]. Su giam tich lay axit hitu co cling
déng nghia véi viéc 1am cham qua trinh mém hoéa
va hu hong moé qua, qua d6 nang cao chat luong
cam quan trong suot thoi gian bao quan.

Cuoi cung téng chat ran hoa tan, dai dién cho
cac hop chat hoa tan nhu dudng va axit, 1a dau
hiéu quan trong phan anh qua trinh chin va su
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thay déi bén trong té bao qua. Mau doi chimg cho
thay su tich lity manh meé khi téng chét ran hoa tan
tang twr 2,57% lén 17,63% vao ngay 15 (Hinh 2D).
Mau phu chitosan ghi nhan mic tang cham hon
(11,95%), trong khi cac mau CS - DES chi dao
dong trong khoang 8,15 - 8,71%, thap nhat van la
CS - DES 4: 1. Diéu nay khong chi phan anh su
kiém soat qua trinh thdy phan tinh bot ma con lién
quan dén hiéu qua han ché thoat 4m, giup duy tri
ap suat thdm thau va gidm nong do tuong doi cua
cac chat hoa tan trong té bao [26, 27]. Nho do,
mutc do ngot cia qua duoc duy tri & nguong dé
chiu va 6n dinh trong thoi gian dai.

Tt cac chi tieu cho thay, 1op phu chitosan, dac
biet 1a khi két hop v6i DES chira astaxanthin
khong chi don thuan dong vai tro nhu hang rao vat
ly ma con can thiép sau vao cac qua trinh sinh héa
bén trong mé qua. Nho dac tinh tao mang ban
tham, khang khuén va tuong tac phan tt hiéu qua,
mang CS - DES da lam cham dang ké cac phan
ung lién quan dén chin sinh ly va hinh thanh cac
chat chuyén hoéa. Trong dd, cong thic CS - DES 4:
1 néi bat voi kha nang kiém soat t6i wu qua trinh
mat nudc, thiy phan tinh bot tich liy duong, axit
va tong chat ran hoa tan, qua d6 khang dinh tiém
nang ung dung nhu mét 16p pht sinh hoc hiéu qua
cho bao quan sau thu hoach trai ciy tuwoi nhu
chuoi.

4. KET LUAN VA KIEN NGHI

Lop phu sinh hoc chitosan két hop dung moi
eutectic sau (DES) chua astaxanthin c6 kha nang
kéo dai thoi gian bdo quan va duy tri chat luong
chuoi gia (Musa paradisiaca L.) trong 15 ngay &
diéu kién thuong. Lop phu nay giup lam cham qua
trinh bién d6i mau vo, giam tén that khoi luong,
han ché thty phan tinh bot thanh duong, 6n dinh
ham luong axit hitu co va duy tri tdng chat ran hoa
tan &@ muc 6n dinh hon so véi doi chimg. Trong so6
cac cong thic khao sat, ty 1é chitosan - DES 4: 1
cho két qua toi vu nhat, voi ton that khoi luong
thap nhat (8,72%) va su bién d6i mau cham nhat,
c6 su khac biét ro rét so voi mau doi chung (p <
0,05). Ttr nhitng két qua nay, c6 thé dé xuat ung
dung 16p phu chitosan - DES chita astaxanthin nhw
mot gidi phap bao quan sinh hoc tiém ning cho
trai cay tuoi ndi chung va chudi noi rieng theo
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huéng tu nhién, an toan va than thién véi méi
truong.
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APPLICATION OF A DEEP EUTECTIC SOLVENT - BASED
ASTAXANTHIN - RICH EXTRACT COMBINED WITH CHITOSAN FOR
THE POSTHARVEST PRESERVATION OF Musa paradisiacal.. BANANAS

Tran Chi Hai!, Dang Thi Hien Dieu', Phan Van Man? Nguyen Thanh Sang®
'Ho Chi Minh city University of Industry and Trade
?Ba Ria - Vung Tau College of Technology
’Saigon Technology University
Abstract

Bananas (Musa paradisiaca L.) are highly perishable fruits that undergo rapid ripening and
deterioration after harvest, leading to significant losses during storage and transportation. This
study investigates the use of an edible coating composed of chitosan and a deep eutectic solvent
(DES) enriched with astaxanthin, a potent antioxidant, to extend the shelf life and preserve the
postharvest quality of bananas. The coating was applied by immersing the bananas in the
chitosan — DES - astaxanthin solution, followed by air-drying to form a thin protective layer on the
fruit peel. Over a 15 day storage period, key quality parameters including peel color (L*, a*, b*),
weight loss, reducing sugars, organic acids and total soluble solids were monitored. The results
indicated that the chitosan - DES coating, particularly at a 4: 1 ratio, was most effective in
maintaining the fruit’s quality. This coating significantly slowed down the ripening process,
preserved the peel’s color, reduced water loss and helped retain the internal quality of the
bananas. These effects were attributed to the semi-permeable barrier created by the coating,
which reduced the exchange of oxygen and moisture and to the antioxidant properties of
astaxanthin, which protected the fruit from oxidative damage. This natural, biodegradable
coating offers a sustainable solution for postharvest preservation, providing an environmentally
friendly alternative to conventional chemical treatments. The findings suggest that chitosan-
based coatings enriched with DES and astaxanthin have significant potential for enhancing the
shelf life and quality of bananas and other tropical fruits.

Keywords: Banana preservation, chitosan, deep eutectic solvent, astaxanthin, edible coating,
postharvest quality.
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CONG NGHE BONG BONG NANDO TRONG BADO QUAN
THUY SAN: CO CHE VA UNG DUNG

TOM TAT

Vii Binh Tién" ", Vit Duy Hung®
'Dai hoc Bich Khoa Ha Noi

* Email: tien.vudinh @hust. edu.vn

Nganh thay san doéi mat voi nhitg thach thirc dang ké trong viéc duy tri chat luong va kéo dai
thoi gian bao quan san phdm do qua trinh hu hong nhanh chong béi vi sinh vat, enzyme noi tai va
qua trinh oxy hoéa. Cac phuong phap bao quan truyén thong nhu st dung nudc da, cap dong hay
hoa chat déu cé nhitng han ché nhat dinh. Cong nghé bong béng nano (nanobubble - NB) néi lén
nhu mot giai phap "xanh" va tién tién, vdi cac bong bong khi kich thuwoc siéu nhé mang nhitng
dac tinh ly hoa doc dao. Bai bao nay tong quan vé dinh nghia, dic diém, phuong phap va cac yéu
to6 anh huéng dén sy hinh thanh bong béng nano. Dac biét, bai viét tap trung phan tich co ché va
tng dung cta bong boéng nano st dung cac loai khi khac nhau (oxy, ozone, nito) trong viéc tang
cuong oxy hoa tan, kiém soat vi sinh vat gay bénh, rra va kht triing, tir d6 kéo dai thoi han st
dung va nang cao chét luong thily san sau thu hoach. Cong nghé nay hita hen mang lai nhimng cai
tién dot pha, tuy nhién van con nhitng thach thic vé chi phi, quy trinh chu4n hoéa va can nhiéu
nghién ctru hon dé toi wu héa tmg dung trong nganh thiy san.

Tt khoéa: Bong bong nano, bdo quén thuy hai san, Ozone nanobubble, kiém sodt vi sinh vat.

1. AT VAN BE

Nganh thay san toan cau dong vai tro thiét
yéu trong viéc cung cap thuc phdm, nhung céac san
phdm nay rat dé hong sau thu hoach. Su suy giam
chat luong nhanh choéng 1a do vi sinh vat, enzyme
tu nhién va cac phan tng hoéa hoc nhu oxy hoa
chat béo, dan dén ton that kinh té va rti ro an toan
thuc pham [1]. Cac phuong phap bao quan truyén
thong nhu dung da lanh, cap dong hoac hoa chat
déu c6 han ché. Bdo quan bang nuéc da chi hiéu
qua trong thoi gian ngan va co6 thé lam gidm chat
luong san pham. Cap dong kéo dai thoi gian st
dung nhung lam thay ddi cdu truc va chat luong
cam quan khi ra dong. Hoa chat bao quan gay lo
ngai vé an toan thuc phdm. Do d6, can c6 cong
nghé bao quan moi, hiéu qua, an toan va bén vimng
hon.

Cong nghé bong bong nano (NB) dang ndi lén
nhu mot gidi phap tién tién. DPay 1a nhimg bong
bong khi siéu nho véi cac dac tinh ly hoa doc dao,
duoc xem la cong nghé "xanh" va cé tiém niang
ung dung rong rai. Trong nganh thuc phidm va
thuy san, NB duoc ky vong sé cai thién chat luong,
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dam bao an toan va kéo dai thoi han st dung san
pham. Cac loai khi nhu oxy, ozone, nito co thé
duoc st dung dé tao bong bong nano, méi loai co
co ché bao quan riéng biét, tir cung cip oxy hoa
tan, khtt trung, tao moi treong yém khi chong oxy
hoa dén ho tro lam sach.

2. BONG BONG NANO

2.1. Dinh nghia va dic diém bong bong

Dua trén kich thuéc, bong bong nudc, la cac
khoang chutra khi trong chat 1ong, co thé duoc
phan thanh 3 loai: Bong bong con goi la bong
bong 16n, microbubble (MB) va nanobubble (NB).
Bong béng lon duoc dinh nghia la c6 kich thudc
trong pham vi > 100 ym, da 16n dé néi lén nhanh
chong trong moi truong nudc va vo ra khi dén bé
mat. Cac bong bong min c6 thé duoc tach thanh
MB va NB [2].

Bong bong nano (Nanobubble - NB), con goi
la bong bong siéu min, la cac khoang chwa khi
trong chat 16ng voi duong kinh hiéu dung nho hon
1 pm (1.000 nm) [3]. Chung bao gdbm NB bé mat
(ton tai & dang ran va 1ong) va NB khoi (ton tai
trong dung dich) [4]. NB c6 nhimg dac diém néi
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bat nhu: Do hoa tan cao, dién thé zeta cao, kha
nang hinh thanh goc tu do, dién tich bé mat 16m va
giai phong nang luwong cao khi phan hay [5]. Khac
voi cac bong bong 16m, NB c6 thé lo ltmg trong
chat 16ng thoi gian dai (hang gio hodc hang ngay)
[6] nho kich thuéc nho va van toc ting thap
khoang 2,7 nm.s ! v6i NB 50 nm [3] va 272 nm.s
“1voi NB 500 nm [7]. Tuéi tho dai nay giup NB t6i
uu hoa qua trinh truyén khoi.

0,01 0,1 1,0 10 100 1000 nm

0 0
- ||
| |
\ \
i i
| |
|

|

I
1
O Nanobubble |

|

(O Microbubble

O Bong béng min

O Bong bdng

Hinh 1. Phan loai kich thueéc bong béng sira theo
Khan va cs (2020) [2]

Ap sudt ben trong NB ty 1& nghich voi ban
kinh, do d6 NB c6 4p suat noi tai rat cao, co thé
gap hang chuc hoac hang tram lan 4p suat khi
quyén (Vi du: Khoang 30 atm d6i voi NB 100 nm)
[8]. Ap sudt cao nay gitip hoa tan khi vao chit 1ong
tot hon va giai phong nhiéu niang luong bé mat khi
bong bong vo, thuc ddy cac phan tmg hoa hoc nhw
tao goc tu do. NB c6 kha ning tao ra cac loai oxy
phan tng (Reactive Oxygen Species - ROS) giup
ching lam sach hiéu qua [9]. Phuong trinh Young-
Laplace chi ra ring ap suat bén trong NB cao hon
ap suat khi quyén. Khi vo, nang lwong bé mat giai
phong sé chuyén ddi phan tr oxy thanh ROS. NB
oxy co6 thé lién tuc tao ROS trong it nhat 24 gid
[10]. Theo Chu va cs (2008) [11], bong bong siéu
nho co thé tao goc hydroxyl trong qua trinh ozone
hoa, cac goc nay phan tng manh voi chat thai htru
co va hoa chat trong nuoc, tmg dung trong vé sinh.
Co ché hinh thanh ROS dua trén su vo cua NB,
giai phong nang luong bé mat kich thich electron,
tao ROS bang cach phan tach phan tit nuéc [12].
Dién thé zeta 1a dién thé tai mat phang truot cta
lop dién kép NB. Dién thé zeta cao lam ting do 6n
dinh ctia cac NB trong huyén phu do luc ddy gitta
cac bong bong. Dién thé zeta gidm dan dén do 6n
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dinh va dong tu kém hon. Dién thé zeta ctia huyén
phu NB khoi 1a ham cta chat dién phan, chat hoat
dong bé mat trong dung dich, do pH va loai khi.
Cac bong bong nano dugc bao céo la tich dién am
& cac gia tri pH tir 4 - 12 va gia tri dién thé zeta ti
—4,3 dén —62 mV. O do pH trung tinh, cac gia tri
dién thé zeta do duoc nim trong khoang tir —20
dén -30 mV [13].

2.2. Phuong phap tao MB va NB
2.2.1. Hoa tan duoi ap suat

Dé tao bong bong bang phuong phap hoa tan
duoi ap suat, khi sé duoc hoa tan trong nuoc dudi
ap suat cao (thuong 1a 3 - 4 atm) bén trong binh
bao hoa dé tao ra trang thai siéu bao hoa [14]. Khi
dong nudce siéu bao hoa nay duoc dua vao bé nude
thong qua voi phun dudi 4p suat khi quyén (Hinh
2), MB duogc hinh thanh nhanh chéng do khi thoat
ra.

Microbubble
- | -
el D%
§ Van J\
Vi phun L
Pau cap khi
—
Van
Bé chira ot Bom Binh béo hoa

Hinh 2. M4y tao bong bong hoa tan du ap suit
stra theo Agarwal va cs (2011) [14]

Bang cach tang néng do khi hoa tan trong pha
long, duong kinh trung binh va s6 luong bong
bong cing sé tang lén. Sit dung may tao bong
bong dua trén phuong phap hoa tan dudi 4p suat
va thoi gian van hanh ting dan dén néng do bong
bong khi cao hon va su phan bo kich thudc bong
bong khi dich chuyén vé kich thudc nhé hon khi
thoi gian van hanh dai hon [15].

2.2.2. Venturi

Qua trinh tao bong bong khi dya trén nguyén
ly Venturi bao gom 3 b6 phan chinh: Mot dau vao

hoi tu, mot doan thit va mot dau ra phan ky nhu &
hinh 3.
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Hinh 3. Nguyeén ly tao bong bong kiéu Venturi
stra theo Zhao va cs (2017) [16]

Qua trinh nay bao gom viéc bom khi vao 6ng
Venturi cung véi nudc thong qua dau vao hoi tu
hodc tai doan that. May tao bong bong kiéu
Venturi tao bong bong do su gidm ap suat va ting
toc do tai vung that. Khi cac bong bong nay di vao
doan dau ra phan ky, chung giam t6c dot ngot do
phuc héi ap suat. Sy chénh léch van toc giita pha
long va bong bong khi tao ra song xung kich voi
luc cét cao, lam bién dang va vo cac bong bong khi
lon thanh nhiéu bong béng nhé hon [16]. Cac
bong bong khi siéu nho véi duwong kinh nhé hon
100 pm c6 thé duoc tao ra bang phuwong phap nay.
Goc phan ky va toc do dong chay cta chat long la
hai yéu t6 quan trong anh huéng dén hiéu suat ctua
may tao bong bong kiéu Venturi: Kich thuéc bong
bong giam khi goc phan ky ting va toc do dong
chay chat léng cao hon gitip tao ra st phan b6 kich
thudc bong bong dong déu hon [17].

2.2.3. Dong chdy xody

Bong béng duoc tao ra hiéu qua bang cach
bom nudc ap suat cao vao mot binh try, tao ra
dong chay xoan 6c (Hinh 4).

Dong chay nay hinh thanh ving 4p suat thap &
truc trung tam, hat khong khi tir day binh vao tam
xody nudc. Cac bong bong nho xuat hién & phan
trén cta binh do luc cét 1on khi dong xoday bi pha
vo [14].
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Hinh 4. Nguyén ly tao bong béng dang dong chat
10ng xo4y sira theo Agarwal va cs (2011) [14]

2.2.4. Mang xop

Qua trinh tao bong bong mang x6p dién ra khi
khi nén duoc dua vao bén trong mang qua cac 16
nho, dong thoi pha 16ng chay bén trong mang tao
ra luc cat hinh thanh bong boéng [18]. Xie va cs
(2021) [19] da thiét ké hé thong tao microbubble
bang mang gém x6p. Két qua nghién cttu cho
thay, kich thudc 16 mang 1a yéu té quan trong, voi
16 mang nho hon tao microbubble nhé hon. Nguoc
lai, Khirani va cs (2012) [18] da nghién ctru su
hinh thanh microbubble qua mang gém hinh 6ng
vOi cac pha khac nhau. Két qua nghién ctu cho
thay, kich thudc 16 mang nhé hon dan dén kich
thuéc bong bong 1on hon.

2.2.5. Dién phan

bién phan tao bong bong khi oxy va nito tai
cue duong va cuc am théng qua phan tng oxy hoa
khtr [20]. Mat do dong dién 1a yéu t6 chinh kiém
soat toc do tao bong bong, voi mat do dong dién
cao hon lam tang toc do nay. Thém NaCl va giam
khoang cach dién cuc gitp giam cong suat dién
phan. Két qua nghién cttu cta Ulatowski va cs
(2021) [21] cho thdy, néng do mudi lam tang
duong kinh bong bong khi nito va oxy, trong khi
kéo dai thoi gian dién phan chi lam giam kich
thudc bong bong hydro.
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2.3. Cac yéu td anh hudng dén sy hinh thanh
NB

2.3.1. Nhiét do va ap suat

Nhiét do va 4p suat c6 anh hudng lon dén su
hinh thanh ctia cac bong bong khi nano. Ap suit
tac dong manh meé dén duong kinh cta cac NB
duoc tao ra. Nhiéu nghién ctru da chung minh
riang viéc ting ap suat trong qua trinh tao bong
bong khi dan dén su gia ting mat do khi, tir d6
hinh thanh ciac NB c¢6 kich thuéc nho hon [22].
Nhiét do cling c6 vai tro quan trong trong viéc tao
ra NB, anh huong dén cac dic tinh khac nhau cua
chat 1ong duoc sit dung dé tao NB. Cac dac tinh
nay bao gom suc ciang bé mat, ap suat hoi va kha
nang hoa tan khi ctia chat 16ng. Nhiét do tang lam
giam d¢ hoa tan cta khi [23].

2.3.2. Loai khi va nong do

Loai khi duogc st dung déng vai tro quan trong
trong viéc hinh thanh va hoat dong ctia bong bong
nano. Luong khi hoa tan trong nudc va toc do hinh
thanh mam bong béng c6 méi lién hé mat thiét. Co
thé tao ra nhiéu bong béng hon biang cach st
dung cac loai khi c6 @ hoa tan cao va toc do tao
mam tot do stic cing bé mat giam. Do hoa tan cta
khi ting dan dén giam 6n dinh hinh dang va stc
cang bé mat. Nong do oxy hoa tan cao giup duy tri
su chénh léch nong d¢ khi thap gitta bong bong va
moi truong chat 1ong [24].

2.3.3. Chat hoat dong bé mat va chat dién phan

Céac nghién ctru da chi ra rang cac phan ti
chat hoat dong bé mat c6 kha nang hydrat héa c6
thé bam vao bé mat ti€p xuc gitta khong khi va
nuoc cua cac NB, tao ra mot 1op rao can bao vé
giup chung cuc ky 6n dinh [25]. Viéc them chat
long ion vao nuoc cat két hop voi siéu am co6 thé
lam giam kich thuoc ctia NB. Su thay d6i dien thé
zeta c6 thé do su hép thu cac chat hoat dong bé
mat ion hda vao cau truc 1op chat long bao quanh
NB hoac do cac ion bi gitr lai trong mang bong
bong [5]. Trong dung dich dién phén, cac dién tich
c6 thé bi hap thu trén bé mat NB, tao ra luc ddy
tinh dién ngan chian su két tu ctia cac bong bong.
Ngoai ra, su hién dién cua cac ion dién c6 thé lam
giam do day cuaa lop dién tich kép, tao diéu kién
cho sttc cang bé mat lam gidm kich thuoc cta
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bong bong. Két qua nghién ctru ctia Uchida va cs
(2016) [26] cho thay, viec thém mot luong nho
natri clorua c6 thé giup 6n dinh NB thong qua
hiéu tmg che chén ion. Cac nghién ctru chi tiét vé
anh huong ctia cac chat dién phan khac nhau
(NaCl va CaCl,) va chat hoat dong bé mat len NB
da cho thay, trong dung dich chita chat hoat dong
bé mat, NB thé hién kich thuéc nho hon dang ké
(150 - 350 nm) (p < 0,05).

2.4. Po kich thuéc NB

Trong nhiéu linh vuc tmg dung ctia cac NB,
viéc xac dinh su ton tai va phan bo kich thuéc ctia
chung 1a rat quan trong. Cac cong cu nhu tan xa
anh sang dong hoc (Dynamic Light Scattering -
DLS), kinh hién vi luc nguyén t& (Atomic Force
Microscope - AFM), kinh hién vi dién t¢ truyén
qua (Transmission Electron Microscopy - TEM)
va kinh hién vi dién tir quét (Scanning Electron
Microscopy - SEM) c6 thé xac minh su hién dién
cua NB trong moéi truong nudc va trén ranh gidi
chat 16ng - bé mat ky nuoc. Trong d6, DLS va AFM
duoc xem 1a céc thiét bi tieu biéu nhat dé do luong
kich thudc va phan bé kich thuoc ctia NB.

2.4.1. Tian xa anh sang dong hoc

Phuong phap tan xa anh sang dong hoc da
duoc biét dén nhu mot phuong phap da duoc tmg
dung d@é do kich thuoc va su phan bé kich thuoc
cua cac hat nano trong pham vi rong tit 0,5 - 6 pm
trong dung dich hodc huyén phu keo. Nguyén tic
co ban cta phuong phap nay 14 mau duoc chiéu
sang bdi mot chum tia laser va cuong do anh sang
tan xa dao dong véi toc do phu thuoc vao kich
thuéc ctia cac hat hodc bong bong. Sy dao dong
nay 1a do chuyén dong Brown cua cac NB lo ling,
trong d6 cac NB 16n hon gay ra su tan xa manh
hon nhung dao dong cham hon. Bang cach phan
tich toc do chuyén dong cua NB hodc cuong do
dao dong, su phan b6 kich thudc cé thé duoc danh
gia bang cach st dung phuong trinh Stokes-
Einstein. Pa c6 mot vai noé luc duoc thyc hién dé
mo ta dac diém kich thuoc va su phan bo kich
thudc ciia NB bang hé thong DLS. Vi du, su phan
b6 kich thudc nano ctia cac NB oxy hoa tan siéu
nho dao dong tir 0,5 - 10.000 nm véi dinh & 137 nm,
da duoc xac dinh bang cach 4p dung DLS [27].
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2.4.2. Kinh hién vi lirc nguyén tir

Phuong phap kinh hién vi luc nguyén tir voi
ché do go (Tapping Mode - TM) da tré thanh mot
cong cu hiru ich dé xac dinh thong tin vé hinh
dang ctia cac NB tai giao dién ran - long [28].
Phuong phap nay mang lai kha nang lam viéc
trong moi truong nuodc va cung cap do phan giai &
kich thuéc nanomet. Do AFM voéi ché @ TM c¢6
diéu kién quét nhe hon so voi cac ché do ti€p xuc
thong thuong, von tao ra tuong tac dao dong lap di
lap lai voi bé mat mau, nén TM AFM phu hop dé
nghién ctu cac mau mém nhu NB bé mat ma
khong pha hay cau trac. TM AFM ciing cé uu
diém trong viéc phat hién su khac biét vé tinh chat
co hoc dua trén su dich pha cia dao dong dau do
trong qua trinh quét. Ngoai ra, n6 co6 thé duoc ap
dung truc tiép cho bé mat ky nuoc trong nudc bat
ké do 6n dinh cta nd, cac NB tai giao dién ran -
long c6 hinh dang tuong tu nhu cac chom cau voi
chiéu cao 10 nm va duong kinh khoang 100 nm.

3. CONG NGHE BONG BONG NANO TRONG NUOI TRONG VA
BAO QUAN THUY SAN

3.1. Cong nghé bong bdéng nano trong nudi
trong thiy san

3.1.1. Bong bong nano trong viéc tang nang
Suat nudi cd va tom

NB khong khi va oxy c6 thé 1am ting nong do
oxy hoa tan (DO) trong nuéc. Ebina va cs (2013)
[29] d@a bao c4o mirc tang DO lén hon 4 lan, giup
tang khoi luong cudi cung cta ca héi huong va ca
hoi van lan luot 1a 127% va 37% so v6i nhom doi
chimg. Diéu dang chu y 1a su gia ting oxy do NB
khong gay ra bénh bot khi & c4, khong giong nhuw
cac phuong phap bao hoa oxy qua muc trudc day,
do ban chat caa khi dugc st dung twong tw nhu
khong khi trong khi quyén. Trong hé théng nuoi
trong thiy san tuan hoan (RAS) suc khi NB giup
cai thien dang ké nang suat va khoi lwong ca mu,
déng thoi duy tri cac thong so6 chat luong nudc
thuan loi, bao gém ca viéc diéu chinh do pH vé
muc trung tinh c6 loi cho ca va hoat dong ctia bo
loc sinh hoc [30].

Theo Rahmawati va cs (2021) [31], tom duoc
nuoi bing NB oxy tinh khiét c6 khoi luwong va
chiéu dai trung binh cao hon dang ké so voi tom
duoc nuoi bang macrobubble khong khi. Diéu nay
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dan dén san luong thu hoach tang gap doi, voi muc
tang trung binh 214 kg va ty 1é song sot duoc cai
thién 17%, khong can bé sung thirc an. Ngoai ra,
NB khong khi con cho thay kha nang tang ty 1é loi
khuin trong duong rudt tom. Nhimg loi khudn
nay, bao gém céc chi Rhodobacter, Oscillospirava
Faecalibacterium, tic ché vi khudn gay bénh, thuc
day tiéu hoa tot hon va cai thién chitc ning mién
dich. Phat hién nay cho thdy, viéc xt ly bang NB
c6 thé gitp giam st dung khang sinh do tan suat
mac bénh & tom thdp hon, gidi quyét mot trong
nhing thach thic 16n nhat trong cac hé thong san
xuat tom hién nay 1a dich bénh [32].

312 Bong bong nano trong viéc xir Iy
anumonia, nitrite, nitrate.

Trong nuéi trong thiy san, ngd doc ammonia
la nguyén nhan chinh gay t vong, lam giam ty lé
song sot, tcc ché ting truong va gay roi loan sinh ly
& cac loai thuy san. NB c6 kha nang chuyén oxy
hiéu qua vao nuoc thai va thuc ddy qua trinh phan
htty ammonia sinh hoc. Mot s6 két qua nghién cttu
gan day da kiém tra thanh cong tac dung ctia NB
doi voi qua trinh nitrat héa, mac du viéc tng dung
chung trong hé thong nudi trong thily san van con
it duoc kham pha [33]. Subhan va cs (2021) [34]
da stt dung NB khong khi va oxy (kich thudc
duong kinh trung binh 432 - 608 nm) dé loai bo
ammonia tir hé thong nudi trong thily san tuan
hoan (RAS) cho trai ca da tron. Két qua nghién
ctru cho thay, NB khong khi va oxy da loai bd 1an
luot 62 - 67% va 70 - 83% ammonia trong 45 phuit,
trong khi nuoc thai nuéi trong thdy san cho thay,
giam 40% ammonia voi NB oxy. DO t6i da duoc
bao cao trong nghién cttu nay la 25,4 mg/L.

3.1.3. Bong bong nano trong viéc kiém sodt vi
sinh vat gay bénh

NB dang duoc nghién cttu rong rai dé kiém
soat cac vi sinh vat gay bénh trong nuoéi trong thiy
san. Mot trong nhitng méi quan tam lon nhat 1a vi
khuén Vibrio parahaemolyticus, nguyén nhan gay
bénh "vibriosis" 1a mam bénh lay truyén qua thuc
pham & nguoi. Két qua nghién citu ctia Nghia va cs
(2021) [35] da chirg minh rang, NB khong khi va
oxy c6 thé loai bd V. parahaemolyticuslan luot 54%
va 31% trong mot tuan, NB ozone c6 thé loai bo
100% vi khuén trong vai phut do nong do DO cao
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va tiém nang oxy hoa tang. NB ozone cé thé tieu
diét > 99,99% V. parahaemolyticus trong 1 phut va
kéo dai su song cua tom bi nhiém bénh & nong do
thap, mac du nong do cao lai gay doc cho tom.
Mot vi khuidn gay bénh khac la Aeromonas
hydrophila, gay bénh bai huyét di dong (MAS) &
ca. Rafeeq va cs (2020) [36] da thanh cong trong
viecc bat hoat ca A hydrophila va V.
parahaemolyticus bang cach két hop NB oxy véi
Xt ly siéu am cuong do cao, dan dén giam dang ké
s6 luong vi khuan.

3.2. Cong nghé bong béng nano trong viéc
bao quan thiy san

3.2.1. Bong bong nano trong bdo qudn van
chuyén cd song

Nghién cttu vé viéc sit dung NB trong van
chuyén cé song da cho thay, két qua dang ké trong
viéc nang cao ty 1é song sot ctia ca va duy tri chat
luong nuodc. Trong hé thong kin, ca hoi van duoc
van chuyén trong tui chira 500 - 750 con c4 moi tui,
NB ozone dat ty 1é song sot cao dang ké 1a 99,6 +
0,10% va 99,3 £ 0,0% so voi 64,5% khi st dung
phuong phap dong goéi oxy thong thuong. NB
ozone cling kéo dai thoi gian duy tri oxy hoa tan
cho dén khi nong do dat 4 mg/L. Déi véi hinh
thic van chuyén mé, NB oxy véi kich thuoc duong
kin khoang 100 - 600 nm da mang lai ty 1é song sot
12 99,0 + 0,10% vuot troi dang ké so voi 76,7 + 5,20%
cua phuong phap suc khi oxy thong thuong. Cac
hé thong nanobubble duy tri nong do oxy hoa tan
cao 6n dinh (8 - 9 mg/L) va gidm nong d6 amoniac
(0,01 - 0,03 mg/L), cho thay kha nang bao vé ca tot
hon trong qua trinh van chuyén [37].

3.2.2. Bong bong nano trong bao quan ca

NB nito dé bdo quan ca ngtr vay vang tuoi
(Thunnus albacares) da chung minh hiéu qua
trong viéc duy tri chat luong, ttc ché su phat trién
cua vi sinh vat va kéo dai thoi han st dung.
Phuong phap NB nito duge chimg minh la duy tri
muc oxy hoa tan thdp (< 1 mg/L) trong suét qua
trinh xtt ly, diéu nay rat quan trong dé ngan chin
qua trinh oxy hoa lipid va su phat trién cta vi
khuén hiéu khi. Mac du cac dac tinh cam quan
(mau sic, két cau va mui thom) gitra xtt Iy NB nito
va phuong phap bao quan théong thuong khong co
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su khac biét dang ké, nhung ham luong histamine
va thily ngan thap duoc tim thay trong xit Iy NB
nito 1an luot 1a 11,8 mg/kg va 0,14 mg/kg [38].

3.3. So sanh cong nghé bong bong nano véi
cac phuong phap bao quan c4 truyén thong.

3.3.1. NB so voi uop lanh

Uép lanh hiéu qua trong viéc bdo quan ngin
han biang cach lam cham qua trinh hue héng. NB
(dac biét 1a oxy) chu yéu tap trung vao viéc duy tri
stc khoe ca song va chat luong nuoc, diéu nay co
thé gian ti€p dan dén chat luong t6t hon khi thu
hoach. Tuy nhién, NB ozone c6 thé kéo dai thoi
han stt dung cta ca uép lanh bang cach gidm tai
luong vi sinh vat. NB nito mang dén mot cach ti€p
can khac bang cach tao ra moi truong oxy thap,
teong tu nhue MAP duoc st dung két hop voi viéc
uop lanh.

3.3.2. NB so voi uép mudi

U6p muoi chi yéu duoc st dung dé bao quan
lau dai bang cach gidm hoat do nuéc. Cong nghé
NB khong truc ti€p lam gidm hoat do nudc. Tuy
nhién, NB ozone c6 thé cung cap mot gidi phap
thay thé khong hoa chat dé kiém soat vi sinh vat,
day la mot trong nhiing muc tiéu cta viéc udp
mudi. NB nito nhdm muc dich ttc ché st hu hong
do vi khuédn hiéu khi, twong tu nhu mét khia canh
ctia viec uop muoi. Cong nghé NB mang dén mot
chién luoc bao quan khac biét so voi wop muoi,
chu yéu tap trung vao viéc cai thién moi truong
(oxy, khtr trung) thay vi truc tiép l1am thay d6i hoat
do nudc cua ca.

3.3.3. NB so voi phoi kho

Phoi kho dat duoc su bdo quan lau dai bang
cach giam ham luong nuéc. Cong nghé NB khong
truc tiép loai bd do 4m khoi ca. Tuy nhién, bang
cach cai thién chat luong nudc va giam tai luong vi
sinh vat (dac biét voi NB ozone), né co thé giap
duy tri chat luong ca du dinh @€ phoi kho. Cong
nghé NB va phoi kho gidi quyét van dé bao quan
thong qua cac co ché hoan toan khac nhau. NB tap
trung vao moi trudng nudc va kiém soat vi sinh
vat, trong khi phoi kho truc ti€p lam thay déi trang
thai vat ly ctia ca bang cach loai bé nudc.
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3.3.4. NB so voi xéng khoi

Xong khoéi bao quan thong qua kht nudc va
cac hop chat khang khuén tir khoi. Cong nghé NB
khong truc tiép lam kho ca hodc tao ra huong vi
khoi. Tuy nhién, NB ozone cé thé cung cip tac
dung khang khuén, day 1a mot trong nhing loi ich
ctia viéc xong khoi. Cong nghé NB mang dén mot
cach tiép can bao quan khac biét voi xong khoi.
Trong khi xo6ng khoi cung cip huong vi va bao
quan thong qua nhiéu co ché, NB ozone chu yéu
nham vao viéc kiém soat vi sinh vat.

3.4. Thach thirc va co hoi ciia cong nghé bong
bong nano trong nganh thiy san

3.4.1. Thach thuc

Mic du c6 nhiéu tiém ning, cong nghé NB
van doi mat voi mot so thach thire trong tmg dung
bao quan thay san nhu:

- Tinh 6n dinh va co ché hoat dong: Can
nghién cttu thém dé hiéu ro co ché hinh thanh va
hoa tan, ciing nhu dat dugc su 6n dinh lau dai cta
bong bong nano.

- Chi phi va hiéu qua nang leong: Can danh gia
ky leong téng muc tiéu thu niang luong va phan
tich chi phi - loi ich dé ching minh hiéu qua kinh
té so voi cong nghé hién co, do chi phi dau tu va
san xuat ban dau cao.

- Thiéu tiéu chuén quy trinh: Hién chua c6 quy
trinh chuén cho viéc sit dung NB trong bao quan
thay san cho cac loai thuy san va muc tiéu khac
nhau.

- Anh huéng ctia chét luong nuéc: Hieu qua
ctia NB bi anh huong boéi do man, do pH va chat
hitu co trong nude, doi hoi nghién ctru dé xac dinh
cac thong so t6i uu.

- Nghién ctru han ché vé bdo quan sau thu
hoach: Hau hét cac nghién ctru hién tap trung vao
nuoéi trong thay san. Can nhiéu nghién cttu hon vé
ung dung NB (oxy, ozone, nito) dé bao quan thiay
san sau thu hoach, nham kéo dai thoi han st dung,
duy tri chat luong va ddm bao an toan.

3.4.2. Co hoi

Cong nghé NB mang lai nhiéu loi ich dang ké
trong viéc bao quan thay san, gép phan nang cao
chat luong va tinh bén vimg cta nganh:
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- Kéo dai thoi gian bao quan: NB giup kéo dai
dang ké thoi gian bdo quan san phidm tuoi song,
giam thiéu hu hong va lang phi thuc pham.

- Cai thién chat luong: Cong nghé nay duy tri
do tuoi, mau sic, két cau va gia tri dinh duong cua
thiy san trong thoi gian dai hon.

- Giam phu thuoc hoa chat: NB cung cip mot
phuong phap bao quan tu nhién va vat ly, giam sy
phu thuoc vao cac chat bdo quan hoa hoc truyén
thong.

- Tang cuong an toan thuc phdm: NB hiéu qua
trong viéc giam hoac loai bo cac vi sinh vat gay
bénh va gay hu hong, nang cao an toan thuc pham.

- M& rong thi truong: Bang cach kéo dai kha
nang van chuyén thiy san tuoi va chat luong cao,
NB gitip m& rong co hoi tiép can cac thi truong
moi.

- Dong gop vao tinh bén vimg: Cong nghé nay
g6p phan xay dung mot nganh cong nghiép thay
san bén virng hon thong qua viéc gidm thiéu ton
that sau thu hoach.

4. KET LUAN

Cong nghé bong bong nano dang cho thdy
tiém nang 16n trong bao quan thiy san nho cac
dic tinh doc ddo nhu do 6n dinh cao va dién tich
bé mat lon. Bong bong nano oxy giap duy tri do
tuoi bang cach tang cuong oxy hoa tan, tcc ché vi
khuan ky khi. Bong béng nano ozone c6 kha nang
khang khuidn manh me, giup giam vi sinh vat va
kéo dai thoi han st dung, nhung can luu y vé doc
tinh va san phdm phu ¢ noéng do cao. Trong khi do,
bong bong nano nito tao moi trudng it oxy, trc ché
vi khudn hiéu khi va qua trinh oxy hoa lipid, dic
biét hiéu qua voi ca ngir. Mac du cong nghé nay
mang lai nhiéu loi ich, van con nhing thach thic
vé m& rong quy mo, chi phi va quy dinh can duoc
nghién ctru thém. Tuy nhién, bang ching hién tai
cho thay, day la mot giai phap bén ving va hiéu
qué dé duy tri chat luong va an toan ctia thity san.
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NANOBUBBLE TECHNOLOGY IN SEAFOOD PRESERVATION:
MECHANISMS AND APPLICATIONS

Vu Dinh Tien?, Vu Duy Hung!
!Ha Noi University of Science and Technology
Abstract

The seafood industry faces significant challenges in maintaining product quality and extending
shelf-life due to rapid spoilage caused by microorganisms, endogenous enzymes, and oxidation.
Traditional preservation methods, such as icing, freezing, or chemical use, have certain
limitations. Nanobubble (NB) technology is emerging as a "green" and advanced solution,
featuring ultra-fine gas bubbles with unique physicochemical properties. This paper reviews the
definition, characteristics, methods and factors influencing nanobubble formation. Particularly, it
focuses on the mechanisms and applications of nanobubbles using different gases (oxygen,
ozone, nitrogen) in enhancing dissolved oxygen, controlling pathogenic microorganisms,
washing and disinfection, thereby extending the shelflife and improving the quality of post-
harvest seafood. This technology promises breakthrough improvements, although challenges
related to cost, standardized protocols, and the need for further research to optimize its
application in the aquaculture industry remain.
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NGHIEN cUU MOT sO THONG SO CUA QUA TRINH
CAP DONG BANG CHAT TAI LANH LONG UNG DUNG
TRONG CHE BIEN VA BAO QUAN GA DONG LANH

Nguyén Thi Minh Nguyét"*, Pham Anh Tu4n’,
Lé Ptec Thong!, Ng6 Thi Thanh Thuy'

Vien Co dién nong nghiép va Cong nghé sau thu hoach

"Email- ntmnguyet@mae.gov.vn

TOM TAT

Nghién ctru nay danh gia anh huong ctia mot s6 thong s6 cong nghé dén qua trinh cip dong thit
ga mia lai (duwoc nuoi tai xa Yén Thé, tinh Bac Ninh) bang chat tai lanh 16ng. Ga sau giét mé duoc
dong go6i chan khong bang mang polyamide (PA) c6 do day 100 pm, & 4p suat chan khong 200
mmHg, sau d6 duoc cap dong bang chat tai lanh 16ng. Két qua cho thdy, nhiet do cap dong thap
két hop véi van toc doi luu chat tai lanh 10ng cao giup rut ngan dang ké thoi gian cap dong va cai
thién chat luong san phdm. Dé dat duoc hiéu qua toi wu, nhiét do cap dong can dugc duy tri &
muc < -32 + 1°C, v6i van toc d6i luu t6i thiéu 1a 0,5 m/s. O diéu kien -33 dén -35°C va van tdc doi
lwu 0,5 m/s, thoi gian cip dong twong tmg 1a 70 + 10 phut d6i véi ga c6 khoi luong 1,2 - 1,9 kg va
85 + 5 phut déi voi ga co khoi luong tir 1,9 - 2,3 kg. San phdm sau cip dong cho thay, thit ga c6
chat luong cadm quan tot, cau tric mo co duoc bao toan tot voi ty 1é hu hai té€ bao khoang 0,01%.
Sau 6 thang bao quan & nhiét do -18 + 2°C, san phdm van dap tng cac yéu cau theo TCVN
7047:2019 doi voi thit gia cam dong lanh. Céac chi tiéu cam quan cta thit song, thit chin va nuéc
ludc duy tri 6n dinh trong suét qua trinh bao quan, voi diém s6 1an luot 1a 21,7; 23,0; 14,1 tai thoi
diém ban dau va 21,2; 22,8; 13,9 sau 6 thang. Him luong amoniac do duoc 1a 9,23 mg/100 g, nam
trong giéi han cho phép, cho thay san phdm duoc bdo quan hiéu qua vé do twoi va chat luong

trong suot thoi gian luu trit.

Tt khoa: Cap dong nhanh, chat lanh Iong, thit g4 dong lanh, bao quan.

1. DAT VAN BE

Giong ga mia lai duoc lai tao gitta ga mai
(Luong Phuong ctia Trung Quoc) x ga trong (Mia
dia phuong) va duoc nuoi tai xa Yen Thé, tinh Bac
Ninh, 1a mot trong nhitng giong duoc phat trién
thanh cong va pho bién tai Viet Nam, voi dac diém
ndi bat nhu: Thit san chic, thom ngon, phtt hop thi
hi€u nguoi tieu dung va cé tiém nang cao trong
chudi gia tri xuat kh4u. Tuy nhién, ciing nhw cac
loai thit gia cAm khac, thit ga lai sau giét mé rat dé
bi hut héong do anh huéng ctia qua trinh phan giai
protein dudi tic dong ctia enzyme noi sinh va su
phat trién nhanh choéng cta vi sinh vat gay hai.
Céc bién d6i chat luong bao gom: Suy giam két
cau mo co, tang ty 1é ri dich, bién d6i mau sac, mui
vi va tich lity cac chat chuyén hoa nhu amoniac - 1a
nhitng yéu t6 anh huéng truc ti€p dén cam quan,
an toan thuc pham va kha nang tiéu thu san pham.

188

bé kiém soat cac qua trinh hu hong nay, cac bién
phap bao quan sau giét mé dong vai tro then chot.
Trong do, cap dong la phuwong phap phé bién nhat
nham tc ché su phat trién vi sinh vat va 1am cham
cac phan ung sinh hoa. O nhiét do -20 + 2°C, cac
enyme bi ttc ché nho do cac phan tng sinh hoa
dién ra bi cham lai giap han ché duogc t6i da muc
tén that chat luong trong suét qua trinh bao quan
dong. Tuy nhién, chat luong san pham dong lanh
lai bi anh hudng bdi cac tinh thé da hinh thanh
trong suét qua trinh cap dong, chung c6 thé gay
pha vo cau triac té bao hodc pha huy céac soi co.
Khi kich thudc cta tinh thé da cung mic do khong
déng nhat cang lon thi ciu tric t€ bao va mic pha
huy lam rach dut cac soi co cang nhiéu. Diéu nay
lam giam chat luong cting nhu gia tri cdm quan
ctia san pham. Nhiéu nghién cttu da ching minh
qua trinh 6 xy ho4 chat béo va protein xay ra trong
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suot qua trinh bao quan [1]. Toc do cap dong cang
nhanh gitp cau trac té bao cang it bi pha vo ciing
nhu mic do dut gay cac soi co cang nhé thi qua
trinh 6 xy hoa chat béo va protein trong sudt qua
trinh bao quan dién ra cang cham [2]. Trong khi
do, kich thuéc va do dong nhat caa tinh thé da
hinh thanh trong suét qua trinh cap dong thuc
phdm phu thuodc vao toc do cap dong [3]. Toc do
cap dong cang nhanh thi tinh thé da cang nho va
déng nhat [4], chung phu thudc chat ché vao ché
do cong nghé va ché do cap dong. V6i phuong
phap ciap dong khac nhau stt dung cac tadc nhan
lanh khac nhau thi c6 hé so truyén nhiét khac
nhau [5, 6]. Ché do cong nghé cap dong c6 hé so
truyén nhiét cao gitp toc do cap dong nhanh sé
tao ra cac mam tinh thé da nho va déng nhat. So
luong va kich thuoc cta tinh thé da duoc xem 1a
tham s6 quan trong dé danh gia anh hudng cta
phuong phap cap dong lén su thay déi chat luong
ctia san phdm dong lanh [7].

Cong nghé cap dong nhanh bang chat tai lanh
long (liquid refrigerant freezing) dang dugc quan
tam nho vu diém lam lanh sau va nhanh, cho phép
san phdm di qua vung nhiét do nguy hiém (-1
dén -5°C) trong thoi gian ngan, giup han ché hinh
thanh tinh thé d4 16m, ttr d6 bao toan tot cau trac
mo co va chat luong cam quan.

Muc dich cta nghién cttu nham danh gia anh
hudéng cta thong s6 cong nghé cidp dong biang
chat tai lanh 16ng (nhiét do, van toc dong chay va
khoi luong than ga cap dong) dén chat luong cap
dong ctia san phdm ga mia lai Yén Thé, giup giadm
duy tri duoc chat luong san phdm sau cap dong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

- Nguyén lieu ga: Giong ga mia lai (Gallus
gallus) duoc chan nudi tai xa Yén Thé, tinh Bac
Ninh, voi cung diéu kién vé ché do dinh duong, co
do tudi dong déu =~ 6 thang va khéi luong trung
binh 1,6 + 0,2 - 2,8 + 0,2 kg/con.

2.2. Vat liéu nghién cttu

Hoa chat: Formalin (Trung Qudc); con 100%
(Viet Nam), acetic (Trung Quoéc), chloroform
(Trung Quoc), nudc cat, xylen, hematoxylin harris
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(Merck, Ptc), eosine Y (Merck, Puc), NH,OH
(Trung Quoc), HCl (Trung Quoc), axit picric
(Trung Qudc), toluidine blue O (An Po). Keo dan
la kinh (Laika, My).

Dung cu: éng huat bang nhua, qua bép cao su
hut hoa chat, kep khong mau, kéo, phién kinh, 14
kinh, ging tay, khdu trang, kinh bao vé mat va
quan 4o bao ho.

Thiét bi cap dong nang suat 200 kg nguyén
lieu/gio, nhiét do lanh -26 dén -35°C.

2.3. Phuong phap nghién ctru

2.3.1. Phuong phap so ché va xir Iy nguyén
lieu

Ga sau khi duoc gay ngat, cat tiét va danh long
theo thong s6 cong nghé ké thura tir thi nghiém 1,
tién hanh rtra sach va moi noi tang theo cac cong
doan tir 1 - 7, sau d6 dwa di thit nghiém hiéu qua
xt ly vi sinh vat biang dung dich dién hoéa véi 4
muc nong do clo hoat tinh (25 - 50 - 75 - 100 ppm)
& pH 4, nhiét do 4 - 8°C. Sau do, lam kho rao nudc
bé mat than ga, déong géi hut chan khong trong
bao bi PA (day 100 pym), ap suat 200 mmHg va
duoc dua di cap dong trong thiét bi cap dong bang
chat lanh 16ng.

2.3.2. Phurong phap thuc nghiém

- Bo tri thi nghiém: Khoéi luong nguyén liéu
duoc bo tri tai hai mirc khoi luong trung binh tai
nguong trén va nguong dudi ciia giong ga mia lai:
1,6 +£ 0,2 - 2,8 £ 0,2 kg/con. Nhiét do cap dong
duoc tién hanh thi nghiém tai 4 muec: -35°C, -32°C, -
29°C va -26 + 1°C; tai van toc doi luu chat tai lanh
l16ng 1a 0,3 m/s; sau khi lua chon duoc nhiét do cap
dong, tién hanh thi nghiém van toc doi luu tai 4
muec: 0,3 m/s, 0,4 m/s, 0,5 m/s, 0,6 m/s. Theo doi
va danh gia chat luong dinh ky sau cap dong, 3
thang/lan do6i voi mau bdo quan lanh dong. Moi
mau thi nghiém c6 5 con, lap lai 3 lan, két qua la
gi4 tri trung binh ctia 3 14n lap lai.

- Cac chi tiéu theo doi:

+Thoi gian cap dong.

+ Panh gia chi tiéu vi sinh vat (£ col
Salmonella), chi tiéu hoa ly (pH, H,S, amoniac).

+ Chat luong hoa ly cia san pham (ty 1é nuoc
tach ra (%), ty lé rach té bao (%), hinh anh chup
cau truc té bao va chat luong cadm quan san phdm
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sau ra dong cua thit song, thit luoc chin, nudc
luoc).

2.4. Phuong phap phan tich va danh gia chat
lwong

- Lay mau theo TCVN 7925:2018 [8].

- Xac dinh ty lé hao hut khoi luong tu nhién:
Can khoi luong.

- Xac dinh pH theo TCVN 4835:2002 (ISO
2917:1999) [9].

- Xac dinh ham lwong amoniac theo TCVN
3706:1990 [10].

- Thit dinh tinh hydro sulfua theo TCVN
3699:1990 [11].

- X4c dinh ty 1é rach té bao bang Image].

- X4c dinh ham luong nudc tach ra: Can khoi
luong nguyén liéu mau sau ra dong, luong nudc
tach ra la hiéu ctia nguyén liéu ban dau trudc tach
dong va mau can sau ra dong.

- Do nhiét @9 dat tAm san phdm: Bang nhiét ké
te ghi voi dau sensor LogTag RID30-7R (New
Zealand) voi dai do -30°C ~ +60°C va chip i button
(My), dai nhiet do do tir 100°C dén -40°C.

- Xac dinh van toc dong chay bing thiét bi do
van toc dong Valeport 801 (Anh) voi dai do tir -5
m/s dén 5 m/s.

- Xac dinh thoi gian cip dong: Thoi gian cap
dong duoc tinh tir thoi diém dua san pham vao moi
truong cap dong dén khi tAm san phidm dat -18°C.

- Su hinh thanh va phat trién cta tinh thé bang
trong mo co dong lanh duoc xac dinh bang kinh
hién vi bang cach quan sat su thay ddi ciu truc cta
cac mo co theo phuong phap cta Shi va cs (2018)
[12]: Mau tuoi dugc c6 dinh mau trong dung dich
c6 dinh carnoy (60% ethanol tuyét doi, 30%
chloroform va 10% axit axetic) trong 24 gio tai 4°C.
Mau dong lanh duoc c6 dinh mau trong dung dich
davidson (50 ml formalin (37%), 75 ml cén tuyét
doi, 25 ml axit acetic va 75 ml nuéc cat) trong 24
gio tai 4°C. Sau d6, mau duoc rta lai bang cén
ethanol 50% (v/v), tiép tuc dehydrated khtt nudc
qua con (70%, 80%, 90%, 95%, 100%) va duoc duc
khuon paraffin. Mau duoc cat & do day 10 pm va
nhuém H&E. Tiéu ban dugc quan sat va chup anh
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duoi kinh hién vi quang hoc Axio lab Al (ZEISS -
buc).

- banh gia chat luong cam quan theo phuong
phap cho diém; cac yéu cau chung dé danh gia
cam quan dugc ap dung theo muc 2 cta TCVN
3215:1979 [13]. Hoi dong danh gia cAm quan cua
ga tir 5 - 9 thanh vién duoc lya chon tir mot nhom
nhiéu nguoi thong qua cac bai thit co ban vé mui,
vi, mau sac. Sau khi duoc lua chon, cac thanh vién
duoc tap hudn, 1am quen voi mot s6 mau ga dé
thong nhat cac khai niém, thuat ngit va cach st
dung thang diém. S6 mau duoc danh gia cling mot
lac tir 3 - 6 mau va duogc lap lai it nhat 2 1an trén
mot mau thir. Cac tinh chat duoc chon dé danh gia
chat luong cam quan ga theo TCVN 7046:2019
[14], TCVN 12429-3:2021 [15] va TCVN 7047:2020
[16]. Thang diém: Cac chi tieu dugc danh gia
rieng 1é bang cach st dung thang 5 diém tir 1 - 5,
diém cao nhat 1a diém 5, diém thap nhat 1a diém 1
theo quy dinh trong bang 2.1. Hé s6 quan trong 1,0
doi voi tat ca cac chi tieu danh gia cam quan.

2.5. Phuong phap xtt Iy s6 lieu

Két qua thi nghiém duoc phan tich ANOVA va
kiém dinh Turkey (5%) dé so sanh su khac biét
trung binh gitta cac lan lap lai trong cung thi
nghiém. Cac phan tich thong ké st dung phan
mém SPSS 16.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia nhiét d¢ cdp dong dén thoi
gian cdp dong va chat luong thit ga

Két qua cho thay, khi nhiét do cap dong giam
tir -26°C xudng -35°C tai van toc luu chuyén dong
la 0,3 m/s, thoi gian cap dong giam ro rét tie 191
phut xuéng con 108 phat (Hinh 1). Diéu nay hoan
toan phu hop véi nguyén ly truyén nhiét, khi do
chénh léch nhiét d¢ gitta san phdm va moi truong
cap dong tang lén sé lam tang toc do trao ddi
nhiét, rut ngan thoi gian cap dong. Thoi gian cip
dong ngin gitp gidm thiéu sy hinh thanh tinh thé
da 16m, tir d6 han ché tén thuong ciu trac té bao
trong thit [2]. Chat luong dwoc minh chimg qua
cac chi tiéu phan tich nhu: Ty 1é rach cau truc té
bao gidm dan theo chiéu gidm cta nhiét do cap
dong, tir 1,97% & -26°C xudng con 0,97% & -35°C
(Hinh 2). b6 pH caa thit c6 xu huéng giam nhe
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theo nhiét do cap dong, dao dong tir 6,13 & -26°C
dén 6,00 ¢ -35°C (Hinh 3). Chi tiéu cam quan
(Hinh 4) cac mau cap dong & nhiét do thap hon (-
32°C va-35°C), dat diém cam quan cao hon & ca ba
tiéu chi: Thit song, thit chin va nudc luoc thit. Cu
thé, diém cam quan ctia nuoc luoc thit tang tir 13,1
diém (6 -26°C) len 13,7 diém (& -35°C). Két qua da
phan anh anh huwong tich cuc ctia qua trinh cép
dong lén hoat tinh enzym va bién déi sinh hoa
trong mo thit.

Hinh 5 minh hoa roé rang méi quan hé gitra
nhiét do cap dong va mitc do bao toan ciu trac mo
té€ bao thit ga. Qua hinh anh hién vi moé hoc, c6 thé
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191

153
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Ty 1& réch ciu tric md & bao (%)

Nhiét do cap dong (°C)

Hinh 1. Anh huéng cia nhiét do cip dong
dén thoi gian cdp dong ga thit
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Hinh 3. Anh huéng ctia nhiét do cdp dong
dén pH ciia thit ga
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thé da hinh thanh c6 kich thudc rat nho, phan bo
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muc nhiét do thap nay, trong khi & -26°C va -29°C,
ty 1é rach tang lén dang ké do toc do cap dong
cham hon, tao diéu kién cho su phat trién cta tinh
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-26°C

Nguyén liéu

-29°C

32°C -35°C

Hinh 5. Anh huéng ctia nhiét do cdp dong dén cdu tric mo t& bao
(d6 phong dai x 10.000)

Theo Sun va Holley (2012) [17], nhiét do cap
dong cang thip cang tao diéu kién cho su hinh
thanh tinh thé bang nho & giai doan s6m, gitup duy
tri tinh toan ven ctia cau truc mo thit. Khi nhiet do
cao hon (chi duéi diém dong bang moét chut), nudc
trong té bao co6 thoi gian két tinh cham hon, tinh
thé bang c6 co hoi phat trién 16n hon, gay ton
thuong nghiém trong cho mo co, diéu nay ciing
dan dén hién tuong tang ri dich sau ra dong va
giam gia tri cdm quan. Két qua nghién ctru cia
Zhou va cs (2010) [18] vé anh huong ctia nhiét do
cap dong dén thit gia cam ciing cho thay, nhiét do
cap dong dudi -30°C 1a nguong quan trong dé han
ché ton thuong té bao. Mo co dugc cap dong & -
35°C c6 mat do té bao nguyén ven cao hon 20 - 25%
so voi mau duoc cap dong & - 25°C, nho vao co ché
hinh thanh tinh thé nhanh va déng déu [18].
Ngoai ra, theo Li va cs (2020) [19], su t6n thuong
té bao trong cap dong cham khong chi anh hudéng
dén cau trac vat ly, ma con dan dén mat chat dinh
duong tan trong nudc va enzym ndi sinh bi kich
hoat tré lai sau ra dong, day la mot nguyén nhan
quan trong lam giam chat luong toéng thé cia san
phdm dong lanh. Tt thuc nghiém va tai liéu cho
thay, nhiet do cap dong cang thap (<-32°C) khong
chi gitp rut ngan thoi gian cdp dong ma con bao
toan tot cau truc vi mo cuaa thit, qua d6 nang cao
gié tri cdAm quan va kéo dai tudi tho bao quan.

3.2. Anh huéng ciia van téc d6i luu chat tai
lanh 16ng dén thoi gian cdp dong va chat luong san
phim thit ga

Voi cac thong s6 cap dong da lua chon ké thira
tir thi nghiém 3.1, nhiét do cap dong -35°C, van toc
doi luu chat tai lanh 16ng thay dai tir 0,3 - 0,6 m/s,
tién hanh danh gia thoi gian cap dong va chat
luong san phadm sau cap dong. Két qua cho thay,
qua trinh cdp dong thuc phdm chiu anh huéng
dang ké tir van toc doi uu. Van toc doi luu cang
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cao dan dén heé so truyén nhiét cang 16n 1a nguyén
nhan dan dén thoi gian cdp dong cang rut ngin sé
tao ra cac mam tinh thé da nho va déng nhat, tir d6
anh huong dén ty 1é rach cau truc té€ bao giam, duy
tri duoc su bién d6i vé pH thit va chat luong cam
quan cta san phdm sau ra dong [7]. Khi van toc
doi Iuu tang tir 0,3 - 0,6 m/s, thoi gian cap dong
giam ro rét tir 110 phat xuéng con 83 phut. Mitc
giam nhanh nhét nidm trong khoang tir 0,3 - 0,4
m/s (giam 18 phut), cho thay hiéu qua ro cta viéc
tang van toc doi luu chat tai lanh long (Hinh 6).
Mttc do anh huong ctia van toc doi luu trong qua
trinh cdp dong dén ciu truc mo té bao duoc thé
hién & hinh 10, & van toc > 0,5 m/s tuong tng voi
thoi gian cap dong < 90 phut da giup qua trinh cap
dong xay ra nhanh, kich thudc tinh thé da nhé min
da khong lam rach cau truc mo té bao (0,1 - 0,09%)
(Hinh 7).

Gia tri pH gidm nhe tir 6,02 xuéng 5,92 theo
chiéu tang van toc doi luu. Mac du su thay doi
khong 16n, nhung gi4 tri pH thap hon & van toc cao
c6 thé cho thiy qua trinh chuyén hoéa noi sinh
trong thit duoc kiém soat tot hon, dac biét 1a hoat
dong cta enzym phan giai protein va qua trinh tao
amin da duoc kiém soat tot hon & diéu kién cap
dong nhanh, dan dén chat luong 6n dinh hon
(Hinh 8). Diéu nay, thé hién chat luong cam quan
cta thit ga. Khi tang van toc 0,3 m/s lén 0,6 m/s,
thit séng c6 diém cam quan tang tir 20,6 1én 21,9,
cho thay thit gitt duoc mau sic va cau truc tot hon
& toc d0 cao; thit chin c6 diém ting
tir 22,2 1én 23,0, phan anh chat luong tot hon sau
nau, ca vé mui vi 1an két cau; nudc ludc thit co
diém tang tir13,51en 14,2, cho thdy nudc ludc
trong hon, it béo va hap dan hon vé mat cAm quan
(Hinh 9). Két qua thi nghiém thu duoc da phan
anh trung thuc hién tuong hinh thanh tinh thé da
min hon khi toc o cap dong cao, mot yéu té quan
trong dé bao toan gia tri dinh duong va cam quan.
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3.3. Anh hudng ctia khéi luong ga dén thoi
gian cdp dong va chat lueong thit ga

Ga duoc cap dong tai nhiet do -35+ 2°C va van
toc doi luu 14 0,5 m/s (duoc ké thira tir thi nghiém
3.1 va 3.2) voi hai muc khoi luong. Két qua ¢ hinh
11 cho thay ro moi twong quan khoi luong ga va
thoi gian cap dong: Khi khoi luong than thit tang
tir 1,6 kg lén 2,4 kg, thoi gian cap dong tang tuong
ung tir 57 phut len 84 phut. Piéu nay, hop ly do
kich thudc 1on hon 1am ting ban kinh truyén nhiét
tir 10i ra ngoai, dan dén toc do dong cham hon &
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tam thit. Su gia tang thoi gian cap dong ciing kéo
theoty lé rach cau truic mo té bao cao hon:
Tw0,01% & ga 1,6 kg lén 0,1% & ga 2,4 kg (Hinh
15). biéu nay cho thay, cac mau c6 kich thuoc lon
do qua trinh cap dong kéo dai da hinh thanh nhiéu
tinh thé @4 16n hon, gay tén thuong cau truc mo.
Két qua nay phu hop voi két qua nghién ctu
cta Zhou va cs (2010) [18]; Leygonie va cs (2012)
[20], theo d6 toc do cap dong cham la nguyén
nhan chinh lam tang ty 1é mat nuoc sau ra dong.
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Hinh 15. Anh huéng ctia khéi luong ga den cdu triic mo t€ bao
(d6 phong dai x 10.000)

Vé chat luong cam quan, cAc mau ga nho hon
(1,6 kg) dat diém cam quan cao hon ro rét: Thit
song dat 22,2 diém so vo6i 21,7 diém & mau 2,4 kg.
Thit chin va nudc ludc ciing c6 diém cao hon (23,3
va 14,4 so voi 23,0 va 14,1, tuong ung), cho thay
thit it bi bo, gitt dwoc mau sic va két cau sau ché
bién to6t hon & mau cé khoi lugng nhé (Hinh 14).
Cac chi so pH trong ba nhom khong khéc biét coy
nghia thong ké (dao dong tir 5,90 - 5,93), chimng té
st 6n dinh sinh hoa giita cac nhom khoi luong.
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Tuy nhién, anh hudng ctaciau tric mo bi tén
thuong do cap dong cham van thé hién roé qua cam
quan va ty lé rach cau trac mo té bao (Hinh 13).

Tuong tu, két qua nghién cttu cua Tippala va
cs (2020) [21] vé thit ga nguyén con cap dong &
cac muc khoi luwong khac nhau ciing ghi
nhan, mau ga ning hon can thoi gian cap dong dai
hon va co6 ty 1é tach dich khi ra dong hon dén 25 -
30% so v6i mau nhe. Cac phuong phap cai tién
nhu ting van toc luu chuyén moi chat hoac chia
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nho than thit truéc khi cdp dong sé giup rut ngan
thoi gian va cai thién chat luong [22].

3.4. Chit luong thit ga trong bdo quin lanh
dong

San phdm ga cap dong ¢ ché do 35 + 2°C va
van toc doi Iuu 1a 0,5 m/s (duoc ké thura tur thi
nghiém 3.1 va 3.2) & khoi luong thit trung binh 1a
2,4 + 2 kg. Két qua cho thdy, phuong phéap céap
dong trong chat tai lanh 16ng gitp cai thién ro rét
chat luong bao quan san phdm ga lai Yén Thé so
voi phuong phéap cap dong truyén thong (Bang 1).
Sau 6 thang bao quan, cac chi tieu pH, amoniac va
cam quan & nhom thi nghiém déu dat muc tot hon

so voi nhom déi chimg, phan anh hiéu qua cua
cong nghé cap dong mai trong viec duy tri chat
luong san pham.

Do pH thap hon & nhom thi nghiém (5,85 so
voi 6,06 & nhom DC sau 6 thang) cho thay qua
trinh bién ddi sinh hoéa trong thit da dwoc kim
ham. Theo két qua nghién ctru ctia Leygonie va cs
(2012) [20], su tang pH trong qua trinh bao quan
dong thuong gan voi su phan hay protein va hoat
dong vi sinh vat, dac biét khi cau truc té bao bi pha
vo boi qua trinh cap dong cham. Nhu vay, cap
dong nhanh bang méi chat 16ng da giup bao toan
cau trac mo, han ché tang pH.

Béng 1. Anh hudng ctia thoi gian bio quan déng dén chi tieu chét lugng
ctia san phdm ga sau khi ra dong

Chi tiéu chat luong bao quan dong
Thoi
gian CT Chi tiéu cam quan
bao pH Phan tng dinh | Amoniac
quan tinh H,S (mg/100 g) Thit séng | Thit chin Nu(;’}cliltuoc
bC | 591° G 6,11° 20,5 22,0 13,7¢
0 ngay
TN | 5,78 ) 5,71° 21,7 23,0° 14,1°
bC | 597 G 9,01° 20,0 21,7 13,5°
3 thang
TN | 5,84° G 6,21° 21,5 22,9 14,0°
bC | 6,06° ) 12,61° 19,2* 21,1° 13,2*
6 thang
TN | 5,85 G 9,23* 21,2 22,8 13,9°

Ghi chu: Trong cung mot cot va thoi gian bdo quan, cdc gid tri cé cung it nhat mot chir giong nhau
thi khong khdc nhau ¢ mutc y nghia o < 0,05. CT: Cong thirc; PC: Poi ching; TN: Thi nghiém.

Chi tiéu amoniac (danh gia qua trinh Kkhir
amin va phan hay protein) & nhém thi nghiém
(9,23 mg/100 g) thap hon dang ké so voi doi
ching (12,61 mg/100 g). Biéu nay phu hop voi két
qua nghién cttu ctia Zhou va cs (2010) [18], theo
do toc do cap dong cao giup han ché hoat dong
enzym noi sinh va giam san sinh cac hop chat bay
hoi nhut amoniac trong thit ga va ca déong lanh.
Bén canh d9, chi tiéu cam quan thong qua su 6n
dinh ctia hwong vi, mau siac va két cau thit ciing
thé hién hiéu qua cta cip dong bang chat lanh
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long dén chat luong san phdm cdp dong. Diém
cam quan cua thit séng, thit chin va nuoc ludc git
6n dinh, lan luot 1a 21,7; 23,0; 14,1 tai thoi diém
ngay 0; 21,2; 22,8; 13,9 sau 6 thang bao quan dong.
Két qua nay tuong déng véi két qua nghién ctru
ctia Sun va Holley (2012) [17], trong d6 nhan
manh rang phuong phap cap dong siéu nhanh gitp
han ché hinh thanh tinh thé da 16n — nguyén nhan
chinh gay hu hong mo co va giam cam quan trong
san phdm thit sau ra dong.
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4. KET LUAN

Cac yéu to cong nghé nhu: Nhiét do cap dong,
van toc luu chuyén moi chat va khoi luong than
thit c6 anh huong dang ké dén thoi gian cap dong,
cau trac mo té bao, chat luong cam quan, ciing
nhu kha nang bao quan lau dai cta thit ga (giong
mia lai) dong lanh. Nhiét do cap dong thap (-32°C
dén -35°C) gitp giam t6én thuong cdu tric mo nho
hinh thanh tinh thé d4 nho va dong déu, tir d6 duy
tri dugc do tuoi, mau sic va gia tri cdm quan cta
thit. Tang van toc doi luu chat tai lanh long (ttx 0,3 -
0,6 m/s) giup rut ngan thoi gian cap dong, giam ty
1é rach cau triuc mo té bao sau ra dong va cai thién
chat luong thit chin va nuéc lugc. Ga c6 khoi luong
nhe hon (1,6 - 2,0 kg) cap dong nhanh hon, it mat
nudc hon va gitt cdm quan to6t hon so voi ga nang
hon (2,4 kg). Ngoai ra, cac chi tiéu vi sinh va héa
ly nhu pH, ham luong amoniac va cdm quan déu
duoc duy tri 6n dinh sau 6 thang bao quan & -18 +
2°C. Diéu nay cho thay, gia tri tng dung thuc tién
cao cua viéc kiém soat chat ché cac thong s6 ky
thuat trong cap dong thit gia cam, goép phan nang
cao chat luong san phdm va hiéu qua bao quan
lanh trong cong nghiép ché bién thuc pham.
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STUDY ON SELECTED PARAMETERS OF LIQUID CRYOGEN FREEZING PROCESS APPLIED TO
THE PROCESSING AND PRESERVATION OF FROZEN CHICKEN

Nguyen Thi Minh Nguyet!, Pham Anh Tuan’,

Le Duc Thong', Ngo Thi Thanh Thuy!

Vietnam Institute of Agriculture Engineering and Post Harvest-Technology
Abstract

This study investigates the effects of key technological parameters on freezing efficiency and
product quality of hybrid mia chicken using a liquid refrigerant-based freezing system, in
comparison with conventional freezing methods. Following slaughter, chickens were dried and
vacuum-sealed in polyamide (PA) film (100 pm thickness) at a vacuum pressure of 200 mmHg,
then frozen using a liquid refrigerant system. Results demonstrated that lower freezing
temperatures combined with increased refrigerant flow velocity significantly reduced freezing
time and enhanced overall product quality. Optimal performance was observed at temperatures <
-32 + 2°C with a refrigerant flow velocity of > 0.5 m/s. Under these conditions (-33 to -35°C, 0.5
m/s), chickens weighing 1.2 - 1.9 kg reached complete freezing in 70 + 10 minutes, while those
weighing 1.9 - 2.3 kg required 85 + 5 minutes. Products frozen under these optimized conditions
exhibited well-preserved muscle structure, low drip loss and superior sensory characteristics.
After six months of storage at -18 + 2°C, the products continued to comply with national standard
TCVN 7047:2019 for frozen poultry. Sensory evaluation scores for raw meat, cooked meat and
broth remained stable - recording values of 21.7, 23.0 and 14.1 at day 0 and 21.2, 22.8 and 13.9
after six months, respectively. Additionally, ammonia content remained within acceptable limits
(9.23 mg/100 g), indicating effective preservation of freshness and quality throughout the
storage period.

Keywords: Fast freezing, liquid refrigerant, frozen chicken, storage.
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TOM TAT

Dau tam den (Morus nigral.) 1a nguon anthocyanin ti nhién déi dao véi tiém nang tmg dung 16n
trong thuc pham ciing nhu thue pham chttc ning do hoat tinh sinh hoc cao va dic tinh tao mau tu
nhién. Tuy nhién, anthocyanin rat dé bi phan hty dudi cac yéu t6 moéi truong nhu nhiét, anh sang
va oxy, doi hoi si can thiép cta cac cong nghé tién tién dé ting cuong do 6n dinh ctia hop chat
nay trong qua trinh ché bién va bao quan. Nghién ctru nay danh gia hiéu qua ctia phuong phap vi
bao st dung 2 ky thuat sdy tién tién 1a sdy thang hoa (FD) va sdy ctra s6 khuc xa (RW) trong qua
trinh thu nhan bot giau anthocyanin tir dau tam den. Két qua nghién ctru cho thdy, ca 2 phuong
phap sdy déu dat hieu qua vi bao cao (99,33% doi voi mau FD va 98,56% do6i voi mau RW) va kha
nang giit lai anthocyanin twong duwong. Mac du phuong phap sdy thang hoa tao ra bot
anthocyanin cac dac tinh vat Iy t6t hon, nhung mau RW lai thé hién do 6n dinh cao hon trong
diéu kieén bao quan, duoc thé hién qua thoi gian ban huy dai (968,0 ngay). Nhitng phat hién nay
lam ndi bat tiém nang cta sdy ctra s6 khuc xa nhu mot cong nghe tiét kiém nang luong va co thé

mé rong quy mo dé san xuat bot giau anthocyanin chttc nang tir dau tim den.

Tu khoa: Anthocyanin, dau tam den, siy thang hoa, sdy cira so khiic xa, dong hoc phan huiy.

1. BAT VAN BE

Dau tim (Morus spp.) 1a loai thuc vat c6 qua
thuoc ho Moraceae, phan bé rong khap chau A,
chau Au va Bac My [1]. Trong s6 cac giong thuoc
ho nay, dau tam den (Morus nigra) dic biét ndi
bat voi qua mau tim sdm dén den dic trung, duoc
danh gia cao vi huong vi ngot ngao, dam da va két
cau mong nudc [2]. Thanh phan hoéa hoc ctia dau
tam den rat da dang va dang chu y la anthocyanin,
sdc t6 tu nhién chu yéu tao nén mau sic ruc ro va
hoat tinh chéng oxy hoa manh cta dau tim [3].
Tuy nhién, tinh khong 6n dinh cao cuta
anthocyanin van 1a mot han ché 16n doi voi viec sit
dung rong rai hon cta chiang. Do d6, qua trinh
chiét xuat anthocyanin va cong nghé vi bao da
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duoc nghién ctru nhu nhitng phuong phép tiép can
hiéu qua dé tao ra mot hang rao bao vé gitp 6n
dinh c4u truc phan tir va kéo dai thoi han st dung
ctia hop chat nay. Vi bao 1a qua trinh bao boc cac
hop chat hoat tinh trong mot hé théng chat mang,
tao thanh cac hat co6 kich thuéc nano hoac micro,
trong do vat lieu 16i duoc giit lai bang mot 16p pht
hoac ma tran phan tan dong déu [4]. Trong s6 cac
ky thuat vi nang hoa khac nhau, hai phuong phap
say tién tién 1a say thang hoa (FD) va say ctra s
khac xa (RW) da duoc ap dung rong rai do hiéu
qua cua chung trong viéc bao quan hoat tinh sinh
hoc ctia cac hop chéat nhay cam. Miac du cac ky
thuat vi bao két hop voi sy thiang hoa va sy ctra
s6 khuc xa da duoc ap dung dé bao quan cac hop
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chat hoat tinh sinh hoc, rat it nghién ctru so sanh
toan dién gitta 2 phuong phap nay st dung cung
mot nguon anthocyanin tu nhién, dac biét 1a tir dau
tam den. Do d6, nghién cttu nay duoc tién hanh dé
danh gia va so sanh cac tinh chat ly héa, hiéu qua
vi bao va dong hoc phan hiy ctia bot hoa tan giau
anthocyanin c6 nguon goc tir dau tam den stt dung
2 cong nghé siy nay. Cac phat hién nham muc
dich cung cdp bing ching khoa hoc thiét yéu dé
lwa chon phuong phéap sdy phu hop nhat dam bao
ca viéc bao quan chat luong va kha nang mé rong
quy mo cong nghiép.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Dau tim den (Morus nigra L) st dung trong
nghién cttu duoc thu hoach tai xa Phu Son, tinh
Lam Dong. Nhimg qua dau tim duoc dua vao
nghién cttu ddm bao do chin c6 mau sic den dong
nhat. Sau d6, nguyen liéu duoc rira sach, dé rao va
bao quan lanh dong & -18°C cho dén khi st dung.
Maltodextrin (DE 10 - 12, Qinhuangdao Lihua
Starch Co., Ltd., Trung Quoc), gum Arabic (do
nhét ctia dung dich 25% 1a 60 cP, Alland & Robert,
Phap) va guar gum (83,27% galactomannan, do
nho6t cta dung dich, 1% 1a 5.000 cP, Rama Gum
Industries Limited, An P¢) dwoc mua tir cac nha
cung cap dia phuong. Thuoc thit Folin-Ciocalteu,
2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2’-Azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS),
2,4,6-Tris 2-pyridyl)-s-triazine (TPTZ) duwoc mua tir
Sigma-Aldrich (Singapore). Cac hoa chat khac st
dung trong nghién cttu déu dat chuan phan tich.

2.2. Trich ly va vi bao anthocyanin tir dau tim
den

Truéc khi dua vao nghién ctu, 500 g dau tim
da lam sach duoc chan bang nudc & 85°C trong 3
phut nham tc ché hoat dong ctia cac enzyme oxy
ho4 cac hop chat phenolic ciing nhu thuan tién
cho cong doan ép. Sau qua trinh chan, toan bo
nguyeén lieu duoc ép bang thiét bi ép cham va loc
thu dich ép dau tim. 400 mL dich ép duoc phéi
tron voi hon hop chat mang maltodextrin 25,5%
(w/v), gum Arabic 3% (w/v) va guar gum 1,5%
(w/v) trong thoi gian 30 phut véi toc do khuay 500
vong/phuat. Hén hop trén duoc chia lam 2 phan,
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phan 1 (200 mL) duoc tién hanh sy thiang hoa ¢ -
60°C trong 24 git sit dung thiét bi say thang hoa
FDU-2100 (Eyela Tokyo Rikakikai Co., Tokyo,
Nhat Ban) va phan 2 (200 mL) duoc tién hanh siy
ctra s6 khuc xa ¢ 90°C trong 18 phut khi do am dat
duoi 5%. Bot vi bao hoat chat anthocyanin tir 2
phuong phap siy duoc thu nhan va tién hanh phan
tich cac chi tiéu hoa ly, hiéu qua vi bao va dong
hoc phan huy anthocyanin trong 35 ngay béo
quan.

2.3. bong hoc phan hiy anthocyanin trong
qua trinh bao quan

M6 hinh Weibull (Cong thic 1) da duoc
chtmg minh 1a moé hinh phu hop nhat dé moé ta qua
trinh phan huy ham luong hop chat phenolic va
vitamin C trong qua trinh sdy kho muop dang [5],
cling nhu suy giam sac to chlorophyll trong qua
trinh bao quan 14 dinh ling (Polyscias fruticosa
(L) Harms) [6]. Vi vay, trong nghién cttu nay da
duoc str dung trong nghién ctru nay dé mo ta dong
hoc phan hily cac hop chat anthocyanin trong bot
chat mau trong qué trinh bao quan thong qua dir
liéu thue nghiém nhu sau:

Oz enp[- ()]

Trong do: C.(t) va C. la ham luong

anthocyanin (mg C3G/g D.W.) tai thoi diém t va
thoi diém ban dau; r1a hang so thoi gian phan tng
(phut); a1a he s6 hoi quy.

Héang so6 dong hoc (&, ngay™) duoc tinh toan
ttr nghich ddo ctia hang s6 thoi gian phan tng va

duoc trinh bay trong cong thirc 2:

Gia tri thoi gian ban huy (4,5, ngay) duoc

1
tip = (IM2)a X1

dua ra trong cong thic 3:
2.4. Phuong phap phan tich
24.1 Chi s6 mau sac va do hoa tan va do xop
Gia tri mau (L% a*, b*) ctia mau bot vi bao
duoc xac dinh bang may do mau st dung hé thong
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mau CIELab (HunterLab, Miniscan, EZ, EUA) tai
nam diém khac nhau. Do hoa tan cta bot vi bao
duoc danh gia theo phuwong phap do Nguyen va cs
(2022) [7] mo ta. Cu thé, 1 g bot vi nang duoc
phan tan trong 100 mL nudc cat va khudy bang
may khuay tit & toc do 5.000 vong/phut trong 30
phut & 25°C. Sau do, hén hop duoc ly tam & toc do
3.000 vong/phut trong 5 phut. Sau do, thu thap 25
mL phan dich néi va say kho & 105°C. o x6p cua
bot duoc xac dinh dua vao khoi luong riéng va
khoi luong riéng thuc cta bot [8]. Khoi luong
rieng cta bot duoc xac dinh bang cach can 1 g
méu va cho vao éng dong cé thé tich 10 mL. Ong
dong sau d6 duoc go nhe biang tay va khai luong
rieng duoc tinh bang ty s6 gitra khoi luong bot
chtta trong ong va thé tich ma bot chiém cho.
Trong khi do khoi lwong riéng thuc duoc xac dinh
bang cach st dung binh do ty trong véi chat 16ng
stt dung la ethanol tuyét doi, day la chat long
khong hoa tan mau bot. Do xop cua bot duoc xac
dinh bang (1 — Khai luong rieng/Khoi luong riéng
thuc).

2.4.2. Ham lirong phenolic tong

Ham luong phenolic tong duoc xac dinh theo
phuong phap Folin-Ciocalteu [7]. Cu thé, 0,6 mL
mau pha loang duoc tron voi 1,5 mL thudc thi
Folin (pha loang 10 lan) va  trong bong t6i trong
5 phut. Sau do, 1,2 mL dung dich Na,CO; 7,5%
duoc thém vao hon hop va t trong 30 phut & nhiét
do phong. Do hap thu cta dung dich duoc do &
budc séng 765 nm bang may quang phé UV-1800
(Shimadzu Inc., Kyoto, Nhat Ban), véi nuoc cat
duoc st dung lam mau d6i chimg. Ham luong
phenolic téng s6 dugc tinh bing duong cong
chuén axit gallic va duoc biéu thi bang mg duong
luong axit gallic trong 1 g bot tinh trén chat kho
(mg GAE/g D.W.).

2.4.3. Hoat tinh chong oxy hoa

Phuong phap DPPH: Hoat dong chéng oxy
hoa dugc danh gia thong qua kha nang khit goc tu
do DPPH dua trén su thay d6i mau tim cta dung
dich DPPH (0,6 mM) duoc do & budc séng 515 nm
khi phan tng vo6i chat chong oxy hoa [7]. Hoat
dong chong oxy hoa DPPH duoc tinh theo duong
chudn Trolox va duoc biéu thi bing mg duong
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luong Trolox trong 1 g bot tinh trén chat kho (mg
TE/g D.W.).

Phuong phap ABTS: Hoat dong khtt goc tu do
ABTS duoc thuc hién dua trén sw d6i mau cta
dung dich ABTS (7,4 mM) duoc do & budc séng
734 nm khi phan tng voi chat chong oxy hoa [7].
Hoat dong chong oxy hoa ABTS duoc tinh theo
duong chuin Trolox va duoc biéu thi bang mg
duong luong Trolox trong 1 g bot tinh trén chat
khoé (mg TE/g D.W.).

2.4.4. Him Irong anthocyanin va hiéu qua vi
bao

Ham luong anthocyanin téng s6 (TAC) va
anthocyanin bé mat (SAC) duoc do theo phuong
phap duoc mo ta trong nhiéu nghién cttu trudc do
voi mot so stta doi [7]. Cu thé, 100 mg mau duoc
tron voi 1 mL nudc cat hoac 10 mL ethanol tuyét
doi @é xac dinh ham luwong TAC hodc SAC. Mau
duoc nghién bang c6i chay st dé pha hiy cau trac
vi mo va dugc chiét xuat trong 5 phut. Dich loc
duoc thu thap va phan tich ham luong anthocyanin
bang phuong phap pH vi sai. Hai dung dich dém
duoc st dung dé pha loang dung dich mau: bém
KC10,2 M (pH 1,0) va dém acetate 0,1 M (pH 4,5).
Do hap thu cta hai mau duoc xac dinh bang may
quang phé & hai budc séng khac nhau 1a 520 va
700 nm. Két qua duoc biéu thi bang mg cyanidin-3-
glucoside trong 1 g mau tinh trén chat kho (mg
C3G/g D.W.). Hiéu qua vi bao dugc tinh theo
cong thie: (TAC - SAC) x 100/TAC.

2.4.5. SEM/TEM

Hinh thai bé mait duoc xac dinh bang kinh
hién vi dién tr quét (SEM) str dung FESEM S4800
(HITACHI) & ché do quét 15 kV va kinh hién vi
dién tr truyén qua do phan giai cao (JEOL Nhat
Ban, JEM-2100 plus) & dién ap hoat dong 100 kV.

2.5. Phuong phép xtt ly thong ké

Dit lieu thuc nghiém duwoc phan tich bang
phan mém R version 4.4.2 stt dung nhitng ky thuat
thong ké co ban. Ngoai ra, phan tich phuong sai
mot nhan t6 duoc ap dung dé xac dinh suw khac
nhau gitta cac phuong phap sdy va kiém dinh
Tukey duoc 4ap dung dé xac dinh su khac biét co y
nghia gitra cac gia tri trung binh & muc y nghia 5%.
Cac heé sO tir mo hinh dong hoc dugc wdc luong

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025



KHOA HOC & CONG NGHE

bang phuong phap Levenberg-Marquardt, do
chinh xac trong du bao ctia mé hinh duoc xac dinh
dua vé hé s6 xac dinh (R) va do léech chuin
(RMSE). ' ’

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh chat héa Iy ctia bot anthocyanin dau tim

3.1.1. Mau sac

Céc thong s6 mau 1a do sang (L%, d6/xanh 1a
cay (a® va vang/xanh lam (b% cua bot vi bao
anthocyanin tir dau tam duoc trinh bay trong bang
1. Bot duoc san xuat bang phuong phap sy thiang
hoa (FD) thé hién céc gia tri L* va a* cao hon so
voi bot duoc san xudt bang phuong phap siy cira
s6 khuc xa (RW). Diéu nay cho thdy, mau FD c6
vé ngoai sang hon véi tong mau do ruc ro, trong
khi mau RW c6 vé toi hon, voi tong mau do dam

hon. Trong qua trinh sdy thing hoa, mot mang
ludi 16 rong nhé mé thu duoc khi cac tinh thé bang
nho hinh thanh nhanh chong thang hoa tir mau
dong lanh, gay ra su tan xa anh sang 16n hon so
voi khi cac 16 rong lon hinh thanh do qua trinh
dong lanh cham [9]. Ngoai ra, diéu kién nhiét do
thap va chan khong cta qua trinh sdy dong lanh
giup giam thiéu hiéu qua sy phan hiy cac sic to tu
nhién nhay cam véi nhiét nhu anthocyanin [10].
Nguoc lai, phuong phap RW lién quan dén viéc
tiép xtc voi nhiét do cao hon, cé thé thuc diy su
phan huy cac sac t6 tw nhién [11]. Hon nira, su
xuat hién ctia phan tmg Maillard & nhiét do cao
g6p phan hinh thanh cac hop chat lam nau, dan
dén giam do sang ctia san pham [10].

Bang 1. Mot s6 thong s6 hoa Iy ctia bt chit mau anthocyanin dau tdm dugc thu nhan bing ky thuat sdy
thiing hoa (FD) va sdy ctra s6 khiic xa (RW)

Chi tiéu danh gia* RW FD

Do 4m (%) 4,27+0,11a 5,36 + 0,27b

Hiéu suat vi bao anthocyanin (%) 98,56+ 0,51a 99,33+ 0,21a
Anthocyanin (mg C3G/g D.W.) 0,628 + 0,027a 0,660 + 0,011b
Phenolic (mg GAE/g D.W.) 13,55+ 0,27a 14,20 + 0,30b
DPPH (mg TE/g D.W.) 15,76 + 0,22a 16,56 + 0,20b
ABTS (mg TE/g D.W.) 21,93+ 0,42a 22,64 +0,93a
L* 36,20 + 0,40a 47,35+ 1,00b
a* 42,55+ 0,35a 46,12+ 1,01b
b* 12,47+ 0,07a 11,60 + 0,43b
Do hoa tan (%) 86,30 + 0,75a 89,03 + 0,72b
Do x0p 0,364 = 0,021a 0,840 + 0,060b

Ghi chu: Dir liéu diroc trinh bay dudi dang trung binh + do léch chuan cua ba Ian Iap. Gid tri trong
cung mot hang co chir cdi giong nhau thé hién swr khdc biét thong ké ¢ muc y nghia 5% (p < 0,05). *D.W.

— tinh trén ham lrong chat kho
3.1.2 Do xop

P o x0p ctia cac mau bot, chiu anh huéng cta 2
phuong phap sdy: Say thiang hoa (FD) va siy ctra
s6 khuc xa (RW) duoc trinh bay trong bang 1. Dix
lieu chi ra rang bot FD thé hién do x6p gap doi bot
RW. Trong qua trinh sdy thiang hoa, nudc trong
mau truoc tién duoc dong bang va sau d6 thang
hoa truc ti€ép trong diéu kién chan khong, tao
thanh nhiéu 16 rong cuc nho & noi trudc dé co cac
tinh thé bang. DPiéu nay dan dén cau tric c6 do

XOp cao trong san phadm say cudi cung [12]. Nguoc
lai, phuwong phap RW loai bé nudc trong pha long
duoi tac dong cta nhiét, khién vat liéu co lai va
nén chat, dan dén giam do xop [11]. Do d6, say
thang hoa tao ra ciu trac giong t6 ong nhe hon
dang ké, xop hon, trong khi RW tao ra vat liéu dac
hon va it xop hon.

3.1.3. D¢ hoa tan

Bang 1 cho thdy, cd 2 mau bot vi bao
anthocyanin tir dau tam st dung sdy thing hoa va
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sdy ctta s6 khuc xa déu khong coé su khac biet
dang ké (86,30 - 89,03%). Do hoa tan cao ctia bot
FD chu yéu 1a do cau truc xo6p hinh thanh trong
qué trinh thang hoa cac tinh thé bang trong qua
trinh sdy thang hoa, tao ra nhiéu khoang tréng bén
trong cho phép nuéc nhanh chéong tham nhap va
phan tan bot [10]. Nguoc lai, bot sdy RW c6 xu
huéng thé hién cau truc diac hon, it x6p hon do
nudc bi loai b trong pha 16ng dudi tac dong cta
nhiét, khién cac hat két tu va lam giam kha nang
phan tan ctia chuang [11].

3.1.4. Ham lwong phenolic va hoat tinh chong
oxy hoa

Két qua cho thay, khong c6 su khac biét dang
ké vé ham luong phenolic tong va hoat tinh chong
oxy hoa DPPH va ABTS cta 2 mau bot vi bao
anthocyanin dau tam sir dung 2 ky thuat say thang
hoa va ctra s6 khuc xa. Nhiéu nghién ctu da bao
cao kha nang gitr lai chat chong oxy hoa cao twong
tu nhau trong cac san phdm duoc ché bién bang
FD va RW va khong co6 su khac biet dang ké nao
gitta 2 phuong phap nay [13]. Kaspar va cs (2012)
cling ching minh rang trong khi say déi luu thong
thuong lam gidm muc chat chong oxy hoa trong
khoai tay c6 sic t6, ca 2 phuong phap FD va RW
déu co thé bao quan nong do cao cac hop chat
hoat tinh sinh hoc [14]. Dua trén nhting phat hién
trén, RW c6 thé duogc coi la mot cong ngheé siy day
htta hen dé san xuat bot chic niang c6 kha nang
chong oxy héa dang ké, mang lai su can bang
thuan loi gitta kha nang duy tri hoat tinh sinh hoc
va hiéu qua quy trinh.

3.1.5. Him Irong anthocyanin va hiéu qua vi
bao

Hiéu qua vi bao duoc danh gia dua trén kha
nang bao ve va gitt lai cac hop chat hoat dong bén
trong céac vi nang, dong thoi gidm thiéu sy mat mat
hodc tuong tac cua cac hop chat hoat dong nay
trén bé mat. Thong so6 nay dong vai tro quan trong
trong cong nghé vi bao, vi n6 phan anh hiéu qua
cta vat liéu vo trong viéc bao gdéi va duy tri do 6n
dinh cta cac thanh phan 16i [15]. Két qua trinh bay
trong bang 1 cho thay, hiéu qua vi bao cta ca hai
mau bot anthocyanin cao twong duong nhau (98,56
- 99,33%). biéu nay c6 thé duoc giai thich bang kha
nang bao vé cta ca 2 ky thuat dong goéi doi voi cac
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hop chat hoat dong. Sdy thang hoa la mot qua
trinh lién quan dén viec dong bang vat lieu va sau
d6 gidm 4p suat xung quanh dé cho phép nuoc
dong lanh trong vat liéu thang hoa truc tiép tir pha
ran sang pha khi. Phuong phap nay dic biét hieu
qua dé dong gobi cac thanh phan nhay cam nhu
dau, phan ttr sinh hoc hoat dong va té bao, vi n6
hoat dong & nhiét do thap, bao ton hoat tinh sinh
hoc va tinh toan ven ciu truc cua vat lieu duoc
dong goi [10]. Nguoc lai, sdy RW 1a mot ky thuat
say 16p mong moi st dung su két hop cua dan
nhiét, btic xa va doi luu dé truyén nhiét tir nudc
néng tuan hoan sang vat lieu dugc sdy kho.
Phuong phap nay duoc dac trung boi nhiét do hoat
dong thap (thuong 1a 60 - 70°C) va thoi gian sdy
ngan (2 - 6 phut), gitp bao ton cac thuoc tinh chat
luong ctia san phdm kho, chang han nhur mau sac,
huong vi va chat dinh duong [11]. Diém chung cta
ca hai phuong phap déu thu duoc cac manh san
phdm kho va theo sau do6 1a qua trinh nghién dé
thu dugc bot vi bao hoat chit anthocyanin. Piéu
nay dan dén trang thai san phdm thu nhéan sé c6
dang hat, dang manh vo bat dinh va bé mat nham
hon so voi khi sdy phun. Tom lai, cA 2 phuong
phap sdy déu ching minh hiéu qua bao gdi va bao
quan anthocyanin cao. Tuy nhién, do c6 wu diém
vé thoi gian say va chi phi nang luong, phuong
phap sy ctra s6 khuic xa néi bat trong boi canh san
xuat cong nghiép trong khi van dam bao chat
luong cta san phdm cudi cung. Piéu nay mo ra
nhitng nghién ctru méi va tng dung thuc té cho
RW trong viéc bao quan cac hop chat hoat tinh
sinh hoc nhu anthocyanin trong tuong lai.

3.2. Hinh &nh SEM va TEM
3.2.1. SEM

Hinh anh kinh hién vi dién ti quét (SEM) thé
hién trén hinh 1 cho thay, su khac biét ro rét vé
mat hinh thai gitta cac mau anthocyanin duoc vi
bao biang 2 phuong phap sdy khac nhau. Mau RW
cho thay, hinh khoi khong déu véoi bé mat go ghé,
nép nhan c6 thé nhin thdy va bé mat phang, phan
anh su boc hoi nuoc khong déu dan dén co rat cua
vat lieu khi sdy. Nguoc lai, mau FD lai cho thay
cau trac roéng, x0p, giong nhu t6 ong voi nhiéu
khoang va céac 16p moéng chong lén nhau - dic
trung cua qua trinh thang hoa, trong d6 tinh thé da
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duoc loai bo truc tiép dudi ap suat thap ma khong
di qua pha 1ong. Cau truc x6p nay gitup bao vé
anthocyanin hiéu qua hon khoéi qua trinh oxy hoa
va phan huy nhiét, dong thoi ting cuong kha ning
hut nuoc khi tiép xac voi dung moi. Nhing phat
hién nay phu hop véi két qua nghién ctru cua
Kanha va cs (2021) [16] va Athira va cs (2023)
[17], chttng minh rang FD vuot troi trong viéc bao
quan cac hop chat nhay cam nhu anthocyanin.
Nguoc lai, RW c6 loi thé vé chi phi thap hon va
thoi gian sdy ngan hon nhung c6 han ché vé kha
nang bao vé hop chat hoat dong. Do do, viec lua
chon phuong phap sy phu thudc vao muc tiéu san
phdm cudi cuing can bang gitta kha ning bao veé toi
uu va hiéu qua san xuat.

3.2.2. TEM

Hinh 1 trinh bay két qua kinh hién vi dién ti
truyén qua (TEM), minh hoa su khéc biét ro rét vé
mat hinh thai gitta cac vi cdu tric anthocyanin
duoc tao ra boi 2 phuong phéap sdy. Cac hat vi bao
anthocyanin thiang hoa (FD) biéu hién cac hat
hinh cdu déng nhat & thang nano dén micro, cé
cac canh sang ro va 16i toi, dac trung ctia cau truc
vi nang 16i-vo. Bé mat hat nhan voi rat it dau hieu
nuit, phan anh kha nang tao ra cac hat 6n dinh
trong diéu kién nhiét do thap va chan khong cta
phuong phap FD, bao vé hiéu qua cac hop chat
nhay nhiét nhu anthocyanin. Nhiing phat hién nay
phu hop véi két qua nghién cttu cia Nawawi va cs
(2023) [18] va Modesto va cs (2023) [19] trong do
chi ra rang siy thang hoa duy tri cau trac hat vi
bao déng nhat va giam thiéu mat hoat tinh sinh
hoc trong qua trinh sdy. Nguoc lai, cac hat vi bao
sdy bang phuong phap cira s6 khuc xa cho thay,
cau truc khong dong nhat véi cac hat phan bo
ngau nhién c6 xu huéng két tu. Mot so6 hinh anh
cho thay, ranh gi¢i khong ro rang gitta 16i va vo, c6
thé 1a do bé mat sdy nhanh khién su co rut khong
déu trong qua trinh sdy. Piéu nay phu hop voi co
ché truyén nhiét dac trung ctia RW, trong do vat
lieu duwoc lam nong gian tiép thong qua mang
polymer va nudc nong, cho phép siy nhanh nhung
c6 kha nang tao ra ma tran khong lién tuc [20].
Mac du cac hat vi bao RW biéu hién hinh thai kém
déng nhat hon so véi FD, chung van thé hién mot
s6 kha ning tao thanh cac cum hat bao ve
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anthocyanin. Diéu nay cé thé duoc giai thich bang
thoi gian sdy ngin hon va nhiét do thap hon so véi
say doi luu thong thuong, giup han ché sy phan
hity anthocyanin trong khi van duy tri toc do say
pht hop voi san xuat quy mo lon [19].

Hinh anh SEM TEM

RW

Hinh 1. Ngoai quan va hinh anh chuyp hién vi SEM
& d6 phong dai x 1.000 va TEM & d6 phong dai x
5.000 ctia bot chat mau anthocyanin dau tam duoc
thu nhan bang ky thuat siy thang hoa (FD) va siy
ctra s6 khac xa (RW)

3.3. Phé FTIR

Phé FTIR cta bot dau tim den duoc sdy bang
2 phuong phéap sdy ctra s6 khuc xa va siy thang
hoa duoc trinh bay trong hinh 2 cho thay, nhitng
thay déi vé cau truc hoéa hoc lién quan dén cac
nhom chtic nang chinh sau khi sdy. Ca 2 mau déu
thé hien cac dinh hép thu dic trung quanh ~3.300
cm’, tuong ung voi cac dao dong kéo gian cua lién
két hydroxyl (-OH) lién két véi cAc nhom phenolic
va nuoc lien két hydro [21, 22]. Tuy nhién, mau
RW cho thay, st hap thu manh hon ¢ ving nay,
phan anh ham luong —OH cao hon, c6 thé 1a do
mat nudc khong hoan toan hoic bao quan tot hon
cac hop chat chira hydroxyl do thoi gian sdy ngin
hon va nhiét d¢ thap hon cia RW.

Cac dai hap thu ¢ 2.920 — 2.850 cm? twong tng
voi cac dao dong kéo gian C-H ctuia cac nhom
methyl va methylene, déu c6 mat ro rang trong ca
2 mau. Dai hap thu gan ~1.650 cm™ c6 thé 1a do cac
dao dong uon cong ctia nhom nudc hodc carbonyl
(C= 0), thuong lien quan dén anthocyanin va hop
chat phenolic c6 nhan flavonoid. Tin hiéu ro rét
hon trong mau FD cho thdy, cau trac carbonyl
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duoc bao quan tot hon trong diéu kién nhiét do
thap, sy cham [22].
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Hinh 2. Phé FTIR ctia bot chat mau anthocyanin
dau tdm duoc thu nhan bing ky thuat (A) sdy
thang hoa (FD) va (B) sdy cira s6 khuc xa (RW)

Vung phé tir 1.200 dén 900 cm™ biéu thi cac
dao dong kéo gian cta lien két C-O-C (ether) va C-
O (ruou), dac trung cta cau truc polysaccharide
nhe nhém maltodextrin va glycoside trong
anthocyanin. Trong nghién ctu ctia Ying va cs
(2017) [23], vung nay duwoc xac dinh la dai dién
cho cac dao dong kéo gian C-O-C trong
carbohydrate. Pang chu y, cuong do tin hiéu trong
vung nay doi voi mau RW c6 xu huéng giam so voi
mau FD, diéu nay c6 thé 1a do cac stra d6i cau truc
nhe cta polysaccharide do nhiét do cao hon va toc
do say nhanh hon trong qua trinh RW, dan dén
tuong tac yéu hon gitta ma tran bao boc va cac hop
chat hoat dong.

3.4. bong hoc phin hiy anthocyanin trong
qua trinh bao quan

Dong hoc phan huy anthocyanin cta bot vi
bao duoc tao ra biang ky thuat siy cira s6 khuc xa
va sdy dong kho duoc trinh bay trong bang 2 va
hinh 3. M6 hinh Weibull déu phu hop voi dit lieu
thu duoc cho ca 2 mau (R? > 0,98, RMSE < 0,01).
Dbang chu y, tham so t - thoi gian tré ban dau trudc
khi bat dau phan huy dang ké - doi voi cac mau
RW (841,2 ngay) dai hon gan 2,7 lan so v6i mau
FD (311,0 ngay), cho thay anthocyanin trong RW
duoc 6n dinh trong thoi gian dai hon trudc khi
budc vao giai doan phan hily nhanh [24]. Hang s6
toc do phan hay k doi voi RW (0,00119 ngay-! ciing
thap hon gan 3 lan so voi FD (0,00324 ngay-' cé
nghia 1a toc @6 mat mau cham hon nhiéu, dan dén
thoi gian ban hay t,/, dai hon 2,9 1an (968,0 so voi
325,4 ngay). Tham s6 hinh dang o d6i voi RW
(0,603) thap hon FD (0,667), phan anh su phan bo
thoi gian phan hay dong déu hon va it pha phan
hty dot ngot hon. Nhimg két qua nay phu hop voi
danh gia cia Waghmare (2021) [25] chi ra rang
RW khong chi bao quan tot hon cac hop chat nhay
nhiét do thoi gian sdy ngin hon va nhiét do ti€p
xtc thap hon ma con tao ra cau tric ma tran sau
hon giup han ché sy phan hay sinh hoa trong thoi
gian leu triv dai. Do do, vé do 6n dinh mau sic va
bao quan lau dai, RW vuot troi hon FD, dong thoi
van duy tri loi thé vé hiéu qua chi phi va ning
luong cho san xuét cong nghiép.

Bang 2. Dong hoc phan hily trong qua trinh bao quén ciia anthocyanin dau tdm duoc thu nhan bang ky
thuat sdy thing hoa (FD) va sy ctra sd khic xa (RW)

Mau R? RMSE T (ngay) o k (ngay™) t,/» (ngay)
RW 0,9911 0,0052 841,2+ 30,4 0,603 + 0,019 0,00119 + 0,00004 968,0 + 61,3
FD 0,9896 0,0087 311,0+ 33,9 0,667 + 0,041 0,00324 + 0,00035 325,4 + 55,6
204
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Hinh 3. Dong hoc phan hiy trong qua trinh bao
quan anthocyanin dau tim dwoc thu nhan bing ky
thuat sdy thing hoa (FD) va sdy ctra s khic xa
(RW) str dung mo6 hinh Weibull

4. KET LUAN

Nghién ctru cho thay say thang hoa giup bao
quan toi vu cau truc sinh hoc, trong khi sy ctra s6
khuc xa duogc danh gia cao vé hiéu qua nang luong
va thoi gian siy ngdn hon, cho thay tiém nang 16n
dé san xuat quy mo cong nghiép. Ca 2 phuong
phap sdy déu dat hiéu qua vi bao cao v6i ham
luong anthocyanin va phenolic téng so6 tuong
duong nhau. Ngoai ra, mau FD thé hién nhimg wu
diém vé do sang mau, do xop, do hoa tan va cau
truc vi nang déng nhat, trong khi mau RW ndi bat
voi @0 6n dinh anthocyanin vuot troi trong qua
trinh bao quan lau dai, thé hién qua thoi gian ban
htty dai hon va hang s6 toc do phan hty thap hon
so voi FD. Mac du c6 két qua kha quan, nghién
ctru nay van chi gi6i han & quy mo phong thi
nghiém. Cac huéng phat trién trong tuong lai bao
gom toi wu hoa cac thong so sy RW dé cai thien
tinh dong nhat vé cau truc vi nang, thit nghiém cac
ung dung san phidm trong thuc phdm chic ning va
danh gia do 6n dinh trong cac diéu kién bao quan
thuc té hon.
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A COMPARATIVE STUDY ON SELECTED PHYSICOCHEMICAL PROPERTIES,
ENCAPSULATION EFFICIENCY, DEGRADATION KINETICS OF ANTHOCYANIN-RICH
POWDER FROM BLACK MULBERRY FRUITS PRODUCED BY REFRACTANCE
WINDOW DRYING AND FREEZE DRYING TECHNIQUES

Tran Thi Tuong Vi!, Nguyen Thi Van Linh', Nguyen Quoc Duy’,
Huynh Quoc Trung?, Truong Thi Hong Tham?, Ngo Thi Ngoc Han?, Nguyen Duy Lam!
! Faculty of Applied Science and Technology (FAST),
Nguyen Tat Thanh University, Ho Chi Minh city
Z VINACROP Company Limited, Ho Chi Minh city
Abstract

Black mulberry (Morus nigra L.) is a natural source rich in anthocyanins, with high potential in
functional food applications due to its bioactivity and natural coloring properties. However,
anthocyanins are highly susceptible to degradation under environmental factors such as heat,
light, and oxygen, necessitating technological interventions to enhance their stability during
processing and storage. This study evaluated the efficiency of microencapsulation method using
two advanced drying techniques, namely freeze drying (FD) and refractance window drying
(RW) in obtaining anthocyanin-rich powder from black mulberry. The results showed that both
drying methods achieved high encapsulation efficiency (99.33% for FD and 98.56% for RW) and
comparable anthocyanin retention. Although the freeze-drying method resulted in anthocyanin
powder with betetr physical properties, the RW sample exhibited significantly higher stability
under storage conditions, as demonstrated by a long halflife (968.0 days). These findings
highlight the potential of refractance window drying as an energy-efficient and scalable
technology for the production of functional anthocyanin-rich powders from black mulberry.

Keywords: Anthocyanin, black mulberry, freeze drying, refractance window drying, degradation
kinetics.
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BOT QUA BO: TIEM NANG VA THACH THUC
Tran Hoang Quyén®*, Ding Thu Huong!, Lé Vin Bicl,
Pham Linh Khoa!, Nguyén Minh Chau!, Vii Pitc Manh!

! Trung tam Thuc nghiém san xuat va Chuyén giao cong nghé thuc pham,
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TOM TAT

Qua bo (Avocado) 1a loai trai cay c6 gia tri kinh té cao duoc trong phé bién & cac tinh khu vuc
Tay Nguyén co dién tich canh tac va san luong ngay cang tang phuc vu nhu cau tiéu thu trong
nudc va xuat khau. Phan 16n qua bo hién dang duoc phan phoi, kinh doanh ¢ dang qua tuoi, thit
qua dong lanh, mot phan rat nhé duoc ché bién san phdm: Thit qua cap dong, dau bo, bot bo
sdy... Viéc ché bién thanh c4c san phdm c6 thoi han bao quan dai hon nhu bo déng lanh hodc bot
bo, duoc xem 1a hudéng di trién vong dé san phdm qué bo Viét Nam tham nhap cac thi treong nay.
Trong d6, bot bo 1a loai san phdm vira c6 thé dong vai tro nguyén lieu san xuat thuc pham, vira st
dung 1a thuc phdm an lién c6 gia tri cao. Bén canh cac cong nghé thu hoach, bdo quan va so ché
sau thu hoach cong nghé say la mot trong nhiing yéu t6 then chot quyét dinh chat luong va loi
thé canh tranh cho san phdm bot bo. Thuc trang nay dan dén nhu cau can c6 nhitng nghién ctru
téng quan cung cdp thong tin danh gia anh hudéng ctia qua trinh siy dén chat luong dinh duong
va cam quan cua thit qua bo, ciing nhu phat trién cac san phdm bo siy kho co gia tri gia ting cao.
Phat trién nganh cong nghiép san xut tao san pham bot bo cho thuc phdm bao veé stc khoe, tién
dung va bén vimg 1 huéng di day trién vong ca vé mat kinh té va xa hoi. Nhiéu cong nghe say da
duwoc nghién ciu, thir nghiém va cong bo cac két qua tmg dung cho qua trinh siy tao bot bo
thanh phdm: Cong nghé say phun, sdy thang hoa, sdy lanh, sy chan khong, say hong ngoai, say
ctra s6 khuc xa... Bai b4o nay trinh bay tdng quan phan tich anh hudng ctia 4 cong nghé say ap
dung cho qua trinh siy bot nhdo qua bo: Sy phun, siy thang hoa, sdy lanh va sy ctra s6 khuc xa
dén chat lwong san ph4dm va hiéu qua kinh té€, dong thoi xac dinh cac han ché ky thuat, dé xuat

huéng céi tién quy trinh cong nghé san xuat bot qua bo.

Tt khoéa: Avocado, qua bo; cong nghé say.

1. BAT VAN BE

Bo (Persea americana) 1a loai cay an qua can
nhiét doi co gia tri dinh duong cao va duoc ua
chuong trén toan thé gidi. Qua bo giau axit béo
khong bao hoa don c6 loi cho stic khée tim mach,
chtra nhiéu chat xo (khoang 7% khoi luong) ciing
cac vitamin va khoang chat thiét yéu nhu vitamin
K, C, E, B5, B6, folate va kali. Do c6 ham luong
dinh duong phong phu va loi ich sic khoe da
dang, qua bo dugc ménh danh 1a “siéu thuc phdm”
va ngay cang phé bién trong ché @6 an dinh duong
lanh manh [1, 2].

Véi cac gia tri dinh dudong, qua bo mang lai loi
ich kinh té dang ké cho nganh nong nghiép va
cong nghiép thuc pham. Tuy nhién, do thit qua bo
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rat giau do 4m (70 - 80%) cung nhiéu enzym oxy
hoa, khién san phdm bo khi ché bién rat nhanh bi
nau hoa va hong do nhiém vi sinh vat. Boi vay, qua
bo sau thu hoach can duwoc xit ly so ché va bao
quan kip thoi dé tranh cac bién déi chat luong. Ap
dung cong nghe say kho la giai phap hiéu qua giuap
kéo dai thoi han st dung va duy tri chat luong qua
bo. Bén canh do, dang bot kho con giup giam khoi
luong, thuan tién cho qua trinh logistic va tao ra
nguyeén liéu c6 thanh phan dinh duong tmg dung
cho nhiéu nganh cong nghiép thuc phdm nhu dé
uong, banh keo, thuc phdm bé sung, thuc phdm
chttc nang.

Hién nay, nhiéu cong nghé siy khac nhau da
va dang duoc tmg dung dé ché bién bot qua bo
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nghién nhuyén. Trong d6, bon cong nghé siy
duoc Ira chon phan tich trong bai la cac cong nghé
hién dai, hiéu suat cao khi 4p dung & quy moé cong
nghiép duoc chu trong nghién ctru va phat trién
gém siy phun, sdy thing hoa, sdy lanh va sy
mang mong bic xa nhiét (Refractance Window -
RW). Mo6i cong nghé c6 nguyén ly van hanh va
thong so ky thuat rieng, dan dén anh huong khac
biet dén chat luong san phdm cudi ciing.

Tt thuc trang nhu cau vé ché bién qua bo va
cac cong bo, nghién ctru thuc t€ cia su phat trién
cong nghé sdy qua bo, bai bdo nay huéng dén
cung cip mot cai nhin tong quan vé mot s cong
nghé siy bot nhao bo hién c6, dong thoi so sanh
dac tinh ky thuat, hiéu qua va tinh phu hop cta
timg phuong phap. Cu thé, bai viét tap trung phan
tich bon cong nghé chinh 1a sdy phun, sdy thang
hoa, sdy lanh va sdy mang mong bic xa nhiét RW
(Refractance Window) khi ap dung cho thit qua
bo. Cac phuong phap nay sé duoc so sanh vé
nguyén ly hoat dong, cac diéu kién van hanh tiéu
biéu, chat luong san phdm bo siy (vé mat dinh
duong, mau sic, cau trac va huong vi), Xac dinh
han ché ky thuat va dé xuat giai phép cai tién cing
nhu hiéu qua kinh té€ va mirc do kha thi trong thuc
tién san xuat. Qua do, bai bao nhim lam r6 wu
diém, han ché cta timg cong ngheé va goi y huong
lira chon phtt hop dé€ ché bién san pham bo sdy dat
cac yéu cau chat luong va gia thanh khac nhau
phuc vu tiéu dung va xuat khau.

2. PHUONG PHAP NGHIEN CUU

Cac bai bao khoa hoc va cong nghé duoc tim
ki€ém tir cac co s& dir lieu Science Direct, Google
Scholar va ResearchGate cho cac nghién ctru duoc
cong bo tir nam 2017 dén nam 2025 va thong qua
cac Al consensus, chatgpt. Két qua sau khi lua
chon va loc lai da nhan duoc danh sach 17 bai bao
lien quan vé cong nghé. Cac bai bao lién quan
danh gia vé hiéu qua kinh té va tinh kha thi vé mat
kinh té ctia cac ky thuat say kho, thanh phan dinh
duong cta qua bo cong nghé so ché, cac thong tin
vé nhu cau thi truong, ciing duoc dua vao. Tiéu chi
dua vao bao gém cac bai bao duoc binh duyét toan
vian dugc xuat ban bang tiéng Anh, tiéng Viét.
Ngoai cac tai lieu tham khao chinh vé cong nghe
say bot bo, cac tai lieu tham khao lién quan vé san
luong, vung trong, chat luong dinh dudng ctia qua
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bo ciing da duoc trich dan trong bai bao lam tai
lieu ho tro trong nghién ctru.

2.1. Téng quan vé san leong, nhu cau tiéu thu
qua bo va san phdm bot bo trén thé gioi va & Viét
Nam

Cay bo (Persea americana Mill.) 1a mot loai
thuc vat thuoc ho Lauraceae, duoc trong rong rai &
cac vung nhiét déi va can nhiét déi nhu chau A,
chau Phi va My Latinh v6i cac giong thuong mai
duoc chia lam ba nhom chinh c6 cac dic diém
sinh thai va hinh thai khac nhau: Mexican,
Guatemalan va West Indian. tap trung chu yéu &
10 quoc gia chiém gan 80% san luong toan cau:
Mexico, Colombia, Peru, Dominican Republic,
Kenya, Indonesia, Brazil, Viét Nam, Israel va Haiti.
Viet Nam voi san luong 211.000 tdn mua vu
2022/2023 vuot 1én trén Israel va Haiti ding thi 9
trong danh sach [1, 3, 4]. Theo bao c4o Trién vong
Nong nghiép 2021 - 2030 ctia T6 chitc Hop tac va
Phat trién Kinh té€ (OECD) va T6 chitc Nong luong
Lien hop quoc (FAO), téng san luwong qua bo toan
cau uoc tinh dat khoang 10,5 triéu t4n vao nim
2023 va sé tré thanh loai trai cay nhiét doi duoc
thuong mai héa nhiéu nhat vao nam 2030 du kién
sé dat 12 trieu tan [4].

Cay bo (Persea Americana Mill) duwoc du nhap
vao Viét Nam tir nhimg nam 1940 - 1950 tai vung
chuyén canh cta tinh Lam Dbéng, bak Lik, véi
khoang 2.700 ha, 80.000 ho dan, san luong khoang
40.000 tan/nam; gan day mé rong cac vung trong
bo méi & tinh Son La, Phu Tho, Tuyén Quang, véi
hai vu thu hoach: Vu chinh tir thang 2 - 7: Cac
giong noi dia nhu bo 034, bo nam long, Quoc
Minh... va vu sau tir thang 8 - 12: Cac giong nhap
ngoai nhu: Booth7, Hass, Reed, Pinkerton [5 - 7].

Qua bo cht yéu duoc tiéu thu ¢ dang tuoi, chi
mot phan nhé duoc ché bién thanh cac san phdm
nhu: Bo dong lanh, bot bo, dau bo, purée, sot
guacamole va bo sdy. Nhu cau tiéu thu bot bo trén
thi truong quoc té dang trén da tang manh, dich
chuyén o rét theo xu huong “eat clean” va cac ché
do an thuan thuc vat. Trong nam 2024, cac khao
sat thi truong udc tinh gia tri toan cau bot bo dao
dong tir 431,6 - 620 triéu USD, voi du bao dén nam
2030 - 2032 dat 540 - 1.200 triéu USD, phu thudc
vao nguon bao cao [8, 9].
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Tai Viet Nam, bot bo van 1a san phdm con kha
m6i mé nhung c6 tiém nang phat trién. San phdm
bot bo sdy lanh, bot bo nguyén chat dang bat dau
xuat hién & thi truong noi dia, phuc vu cho ché
bién thitc uéng, banh ngot, thuc phdm tién loi va
my phdm tu nhién - dang c6 xu huéng phat trién
thanh mot dong san phdm tién ich phu hop véi thi
hi€u hién dai. Nhiéu cong ty trong nudc, dac biét
tai tinh Lam DPéng, Dik Lik da bat dau san xuat
tht nghiém bot bo, véi quy mo ché bién tir chuc
dén hang tram tan moi nam [5, 7].

Bot bo duoc st dung voi nhiéu tmg dung
trong nganh cong nghiép thuc phdm. Ngoai cac
gia tri dinh duong, cac thanh phan dinh duong con
g6p phan tao ra cho san phdm mot s6 tinh chat
cong nghé dac biét nhu: Chat nha héa tu nhién
giup tao va duy tri cau trac do c6 ham luong chat
béo cao, dic biét 1a chat béo khong bao hoa don,
thanh phan chat xo va protein gép phan nang cao
kha nang gitt nuéc (WHC) va giit dau (OHC), cai
thiéen do 4m, két cau va huong vi; chét xo ciing ho
tro hinh thanh gel sau khi hydrat hoa, dong thoi
giup két nodi cau truc téng thé trong san phim;
protein trong bot bo c6 kha ndng bién tinh va tao
mang gel & nhiét do hoac moéi truong pH phu hop,
giup tang do lién két va do chac cho thuc phim;
cac hoat chat chong oxy hoéa nhu: Carotenoid
(lutein, zeaxanthin), vitamin E va phenolic giup
bao vé san phdm cham bi bién ddi chat luong. Do
vay, bot bo ngoai dugc st dung voi gia tri dinh
duong con dong vai tro nhu cac chat phu gia nham
tao cau truc, tang do 6n dinh, duy tri huong vi,
mau sac, kéo dai thoi gian bao quan, nang cao chat
luong cam quan va duy tri chat luong san phidm
trong thoi gian bao quan [3, 10 - 13].

bé dam bao chat luong san pham bot bo, can
kiém soat chat ché cac chi tiéu bao gom mau sic
(vang sang dén kem, khong nau hoéa), do am thap
< 5%, ham luong lipid > 12%, kha nang hoa tan va
cam quan khong ding, khong bi oxy hoda tao
huong vi xau. D& san xuat duoc bot bo thanh san
phdm gia tri cao c6 kha ning md rong tng dung
can tich hop cac giai phap cong ngheé siy toi wu
dya trén kién thic chuyén sau vé dic diém sinh
hoa va tinh chat cong nghé cta nguyén liéu thit
qua bo va luea chon cong nghé siy phu hop (sdy
phun, say thang hoa, siy lanh hay siy ctta s6 khuc
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xa) viec kiém soat cac thong s6 diéu kién sy
(nhiét do, do 4m, thoi gian, toc do dong khi) ciing
doéng vai tro quyét dinh trong viéc bao toan cau
trac, ham luong hoat chat sinh hoc, tinh chat cong
nghé va cam quan ctia san phdm sau sy [3, 6, 11 -
14].

2.2. Nguyén ly va kha niang tng dung ctia cac
cong ngheé sdy trong san xuat bot qua bo

Thong thudng mot quy trinh sdy quéa duoc tién
hanh theo cac cong doan chinh sau: Xir ly trudc
khi sdy (bao gbém lua chon, lam sach, xt ly giir
mau va cac vi chat), loai nudc - sdy, xtt ly sau khi
say (b6 sung phu gia, kiém tra) va cudi cung 1a bao
g0i bao quan.

Trong giai doan dau tién cta lich st san xuat
san pham bot bo, thit qua bo thuong duoc siy
bang cong nghé nhiét d6i luu tinh, sy thing quay
hoac say phun. Nhitng ky thuat sy kho bang nhiét
nay tao ra mot san phdm c6 mau xanh luc nhat va
c6 mui hic, vi dang, chat luong cam quan dudi
muc trung binh do vay khong duoc thi truong wa
chudng va luong tiéu thu rat it. Bot bo say nhiét
thuong duoc stt dung theo cach thém mot s6 gia
vi, huong vi khac che di mui va vi x4u, cht yéu dé
san xuat hon hop guacamole. Ngay nay, cac he
thong sy nong thong dung nhu: Say doi luu; say
d6i lru tuan hoan nhiét; siy tiép xtc; sdy bt xa; it
con duoc ap dung trong san xuat san phdm bot bo
say [15 - 18].

Céc ky thuat sdy moi da duoc thir nghiém trén
qua trinh say bo cho thdy, thuc té kha niang ing
dung quy mo cong nghiép bao gom: Sy phun, siy
lanh, sdy thiang hoa (dong kho) va gan day 1a cong
nghé siy mang mong btic xa nhiét RW [15, 16,
19].

2.2.1. So ché chong bién mau qua bo trucc khi
ché bién

Thit qua bo rat dé bi héa nau enzyme do hai
nguyén nhan: Enzyme polyphenol oxidase (PPO)
xuc tac phan tng oxy héa phenol thanh quinon va
cac polyme nau. Péng thoi, qua trinh dun néng
thit qua bo trén 70°C hinh thanh cac alkanol gay vi
dang kho chiu lam gidm gid tri cdAm quan cua
thanh phdm. Piéu nay c6 thé dan dén su bién déi
mau sic va tao vi dang khong mong mudn va suy
giam chat luong cua bot bo. Viec kiém soat hoa
nau ciing nhu tao ding trong qua trinh sy tao bot
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bo 1a mot thach thic dang ké. Ham luong chat béo
cao trong bo, dic biét 1a chat béo khong bao hoa
don va khong bao hoa da, cing lam cho thit qua va
san phdm bot bo dé bi oxy hoa. Qua trinh oxy hoa
c6 thé dan dén sy hinh thanh mui vi 6i thiu, bién
d6i mau sac va mat chat dinh duong, anh hudng
dén thoi gian bao quan va chat luong téng thé ctia
bot bo [14, 17].

bé khac phuc, nhiéu giai phap cong nghé da
duoc nghién ctru. Mot s6 giai phap cong nghé da
duoc dé xuat nham khac phuc han ché trong qua
trinh sdy nhw: Xt ly tién nhiét (blanching), sit
dung chat chong oxy hoéa (ascorbic axit, citric
axit), hoac ap dung cac cong nghé phi nhiét (xi ly
ethanol, song siéu am) trudc say [3, 12, 18, 20].

222 Cong nghé sy phun

La mot ky thuat sdy phé bién duoc sit dung
trong nganh cong nghiép thuc phdm khi muén
chuyén nguyén liéu tir trang thai long thanh dang
bot. Quy trinh sdy phun thuong bao gém bon
budc chinh: Phun chat long cap, sdy phun trong
thap say, tao thanh cac hat kho, tach va thu thap
san phdm kho tir khi sdy. Nhiét do dau vao, luu
luong cap, loai va nong do tac nhan la cac yéu to
quyét dinh chat luong ctia bot sy phun [16, 17].

Say phun la phuong phéap kha thi va dé tng
dung nhat & quy mo cong nghiép. Loi thé cta siy
phun trong san xuat cong nghiép bao gom: Thoi
gian siy ngan, san xuat lién tuc, cong suat lon va
tao ra cac hat bot min, c6 kich thuéc déng nhat, do
am cudi ctia san pham thap. Tuy nhién, nhuoc
diém 1a nhiét do say cao nén mot s6 hop chat nhay
cam voi nhiét dé bi bién déi hodc pha hiuy. Theéem
vao d6, mot s6 van dé ky thuat ctia qua trinh siy
phun nhw: Hién twong tic nghén cac voi phun va
su bam dinh cta cac hat bot vao thanh budng, 1am
tang chi phi vé sinh va gidm hiéu suat thu héi.
Dich sdy phun thuong can bé sung cac chat mang
nhu: Maltodextrin, arabic gum, cyclodextrin va
whey protein dé bao vé cac hop chat dé bay hoi,
giam do dinh ctia san ph4dm va tang hiéu suat thu
hoi bot [13, 17, 18].

Nghién cttu st dung phuwong phap mat phan
ung t6i wvu (Response Surface Methodology) da toi
tu hoa cac tham so6 nhu: Maltodextrin 2,8 - 11,3%,
nhiét do dau vao 140 - 160°C, dau ra 80 - 90°C va
toc do atomizer (20 k - 26 k RPM). Két qua cho
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thay, cac thong so ky thuat cé6 anh huong dang ké
(p < 0,05) dén cac thong so chat luwong bot bo
thanh phdm: D¢ 4m, d¢ hoat héa nudc, do tan, chi
s6 mau sic, dau chiét va kha nang hinh thanh can
[15]... Hiéu qua bao vé ctia chat nha hoa dang hat
hon hop trong qua trinh say phun bot qua bo ciing
da duoc nghién ctu. Két qua cho thay, hon hop
tinh bot phosphoryl héa va n-octenyl succinic
anhydride (HI-CAP 100) c6 hiéu qua vi nang cao
nhat. HI-CAP 100 1a tinh bot c6 ngudn goc sinh
hoc ttr ngd sap cé do nhot thap & néng do chat kho
cao, huong vi va mui vi trung tinh, kha nang chéng
oxy hoda tot, tuy nhién kha niang vi nang kém.
Trong khi d6, tinh bot phosphoryl héa hoat dong
nhue mot vat liéu bao boc trong qua trinh say phun.
Su két hop cuta hai vat liéu nay cai thién hiéu qua
bao goi téng thé. Trong mot nghién ciu khac, bot
stta lac qua bo duoc siy phun voi 12% maltodextrin
(MD) khong bi dinh va co vi dang, qua do cho
thay loi thé ctia MD va arabic gum trong viéc giam
thiéu nhimg van dé vé do hut 4m va nhiét déo & do
am va nhiét do cao [21]. Cong thic b6 sung 10%
chat tro sy maltodextrin cung véi cac thong so
ctia ché do sdy phun bao gdm: Nhiét do dau vao la
170°C, nhiet do dau ra la 60°C, toc @6 bom dich 1a
30 v/ph, toc d0 quay ctua dia phun la 30.000 -
35.000 v/ph sé cho san phdm c6 mau sic vang
tuoi, it dang, huong thom dic trung, do 4m dat
3,15% voi hiéu suat thu héi 1a 76,3% [22].

Cong nghé say phun duoc tmg dung san xuat
bot tir cac phan khac nhau ctia qua bo, tir hat dén
phu pham, v6i két qua vé do 4m, do tan va mau sac
kha 6n dinh. Cong nghé nay phu hop st dung dé
ché bién cac phu phdm tir cac cong nghé san xuat
dau bo, bo nhuyén dong lanh hodc ap dung cho
nguyén liéu c6 chat luong trung binh va kém dé
tao ra cac san pham c6 chat luong va gia thanh
hop ly, lam nguyén lieu b6 sung chat xo,
carbonhydrate, protein phuc vu cho cac nganh san
xuat thuc phdm phé thong va thic dn chan nuoi.
Doi voi cong nghé sdy phun, yéu t6 ky thuat quan
trong can chu trong 1la loai chat mang
(maltodextrin, cac hydrocolloid hodc két hop
protein), ty 1é chat mang va diéu kién siy dé can
bang chat lwong cam quan, thanh phan dinh
duong va hiéu suat kinh té€. Bén canh do, viéc
chuén bi hon hop sdy déng nhat bang cac ky thuat
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vat ly ciing can quan tam dé tranh céac hién tuong
tac nghén voi phun va nang cao hiéu suat thu hoi
bot [15, 16].

2.2.3 Cong nghé sdy lanh bom nhiét

Phuong phap say & tir 10 - 60°C, voi khong khi
sdy trong buong siy c6 do 4m 10 - 30%. Do nhiét
do moi truong sdy thap, nén chat luong san phdm
it bi anh huong so voi nguyén liéu ban dau. Cau
tao ctia mot may sdy lanh gom mot may bom nhiét
tao ra huong cap nhiét va thoat 4&m phu hop nhat
nhiam dam bao vat say kho déu [20, 23].

Phuong phap sdy lanh c6 hé tro bom nhiét co
uu diém la qua trinh say trong khoang nhiét do va
do 4m ctia tAc nhan sdy rong, c6 thé thuc hién qua
trinh sdy & nhiet do thap hon cac phuong phap say
truyén thong (co thé thap dén 10°C) va co hieéu
qua st dung ning luong cao. Dong thoi, hé thong
say c6 ho tro bom nhiét 1a mot hé thong kin, nén
kha nang gitt mui tot, gitp han ché ton cac thanh
phan tao mui cta nguyén liéu, diéu rat kho thuc
hién trong cac phuong phap sdy truyén thong
khac. Diéu nay gop phan lam nang cao chat luong
ctia san pham sau khi say [20, 24, 25].

Cong nghé siy lanh bom nhiét st dung nhiét
do thap (35 - 50°C) va moi chat lanh R134a dé say
lat bo day khoang 2 mm véi luong khong khi tuan
hoan 0,5 - 2 m/s, cho két qua toi vu & 50°C nho
thoi gian siy ngan hon va chat luong bot t6t hon.
Khi tang nhiét do sy tir 35°C lén 50°C, hé so
khuéch tan 4m tang gan gap doi tir ~1,9 x 101
lén ~4,1 x 10" m?/s giup d4y nhanh qua trinh lam
kho ma khong lam gidm do 6n dinh mau. M6 hinh
Page dugc xac nhan phu hop dé mo ta dong hoc
sdy voi hé s6 xac dinh R2 > 0,996 [20]. Do d6i mau
(AE) ctia bot bo khi sdy & 50°C duoc giam dang ké,
san pham c6 mau sic tuoi sang hon nho han ché
oxy hoa. So sanh véi sdy thang hoa, say lanh bom
nhiét mang lai chat luong tuong duong vé do mau
va chat dinh duong nhung hiéu qua nang luong
cao hon [11, 20]. Mot nghién ctu tai Sri Lanka
[24] da chi ra rang, phuong phap nay can bang tot
gitta chi phi va chat luong bot, so voi cac phuong
phap thong thuong. Phan tich cho thay, nhiet do
van hanh 50°C 1a diém t6i vu, can bang gitra toc do
lam kho va ngan ngtra mat mau. Bot bo thu duoc
dat d0 4m can bang khoang 7 - 8%, giitt mau tu
nhién va cau truc té bao tot.
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Cong nghé siy lanh bom nhiét 14 mot cong
nghé tao ra san phdm bot bo c6 mau sic te nhién
hon rat nhiéu so voi phuong phap sdy phun, san
phdm ciing c6 do 4m dé bao quan (thuong < 8%),
déng thoi cho phép tai sit dung nhiét, gidm dang
ké tiéu thu nang luong so voi cong nghé sy thing
hoa. Sdy lanh bom nhiét 1a mot lua chon hiéu qua
vé chi phi va chat luong, dac biet phu hop voi san
xuat bot bo quy moé cong nghiép vira va nho [11,
20].

2.2.4. Cong nghé say thang hoa

Duoc st dung phé bién trong cac nganh cong
nghiép thuc phdm va duoc phidm. Qua trinh siy
thang hoa c6 3 giai doan chinh: Dong lanh ban
dau, sdy so cap va say tht cap, trong d6 toan bo
cac budc dan dén viéc loai bdo 99% nuoc [20, 23,
24].

+ Giai doan 1: Dong lanh vat liéu am

Vat lieu 4m (VLA) duogc lam lanh tir nhiét do
moi truong xuong -10 dén - 25°C. Toan bo 4m tu do
trong VLA chuyén tir trang thai long sang trang
thai ran. Trong giai doan nay, khong gian trong
binh thang hoa c6 ap suat rat nhé (chan khong),
do d6 phan 4p suat hoi nuoc cing giam so voi
phan 4p suat hoi nuéc trong long vat liéu, lam
thoat 4m vao khoang khong trong binh thang hoa
(khoang 10 - 15%). Nhiét do vat lieu sdy giam
xuong dudi nhiét do diém S (diém 3 thé) [20, 23].

+ Giai doan 2: Say thing hoa (sdy so cép) &
nhiét do va ap suat thap nho hon trang thai ba thé
(0,0098°C; 4,58 mmHg) lam cho 4m trong vat liéu
ttr trang thai ran thang hoa sang trang thai hoi va
thoat ra khoi vat liéu. Giai doan thing hoa co thé
xem toc do sdy khong doi. Nhiet do vat lieu say
hau nhu khong ddi. Két thuc giai doan nay 4m
dong bang trong vat lieu sdy thiang hoa hoan toan;
cu6i giai doan nay nhiét do vat liéu tang tir -15 -
10°C len t6i 0°C. Tai day qua trinh thang hoa két
thac [20, 24].

+ Giai doan 3: Boc hoi 4m con lai (sdy thit cap)

0] giai doan nay, nhiét do vat liéu tang, do do
do 4m trong vat lieu trd vé dang 1ong. Ap suat
trong binh thiang hoa van nhé hon 4p suat khi troi
nho bom chan khong va vat lieu van tiép tuc gia
nhiét nén 4m van boc hoi va di vao budng say. Nho
thé qua trinh boc hoi 4m con lai chinh 1a qua trinh
sdy chan khong trong binh thuong. O giai doan
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nay, nhiét do khay say c6 thé ting lén 50 - 60°C (co
khi ting dén 80°C nhu may Epsilon cta Chirst-
btc), tuy theo dac diém san phdm dé dam bao
chat luong va do kho. Két thuc giai doan nay khi
c6 su can bang nhiét xay ra [20, 23].

Trong qua trinh sdy thang hoa, cac phan ti
nuoc thoat ra khong va cham nhau, nén bao toan
chat luwong sinh hoc ctia san phdm say. Ky thuat
sdy thang hoa co tac dung bao quan duoc gia tri
dinh dudng, vitamin, cac hoat chat sinh hoc ctia
cac san pham nhw hoa qua, ché phdm enzym, ché
phdm vi sinh vat s6ng... & muc t6i da nhat so voi
cac cach ché bién khac. Thong thuong, say thang
hoa giup bao toan 75 - 85% vitamin trong hoa qua
[23, 24].

Trong cac nghién cttu nam 2005, cong nghé
san xuat guacamole thiang hoa chat luong cao va
cac dac tinh hat 4m ctia san pham trong qua trinh
b4o quan cho thiy, guacamole sdy thing hoa c6
chat luong cam quan, kha niang hoan nguyén khi
hut nudc tot hon han so voi guacamole siy phun.
Nam 2007 cting da c6 nghién cttu dong hoc qua
trinh siy ctia qua bo duoc hd tro béi may bom
nhiét 1am kho voi do day 5 mm, can 360 phut dé
loai nuoc cua miéng bo dén do 4am 0,35 g H,0/g
chat kho hoa tan [26, 27]. Nam 2020, mot so
nghién cttu da cong bo ky thuat sy thang hoa thit
qua bo (Persea americana var. Pollock) dé tao ra
mot loai bot dé st dung trong cac thuc phdm khac
nhau. Cac mau thit qua bo dong lanh, da nghién
duoc say bang thiét bi sdy thing hoa Benhay SB-4
so sanh véi cac mau bot qua duoc sdy kho trong ti
say Unitemp & 60°C. Cac mau duoc lam kho cho
dén khi khoi lwong khong déi dat duoc sau tron
thanh bot va phan tich cac chi tiéu: Do 4m, hoat do
nuoc, pH va téng luong chat kho hoa tan, ham
luong chat ran, danh gia mau sic, phan tich gan,
tinh chat vat ly, hoat dong bu nuéc va danh gia so
bo vé luu trit. So véi cac bo sdy nhiét bang ti sdy,
cac mau dong lanh duoc say kho dén cac gia tri do
am can bang thap hon, khong bi chuyén mau nau
va c¢6 ham luong protein va chat béo cao hon. Bot
thang hoa nhe, chay tu do, khi hoa vao nuéc sé
hoan nguyén thanh hon hop gan giong voi qua bo
tuoi xay nhuyén. Do d6, sdy thang hoa 1a mot lua
chon hip dan dé san xuat bot bo Pollock chat
luong cao ma khong can st dung nhiét hodc st
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dung chat bao quan hoa hoc dé bao quan mau sic
[28].

Trong nghién ctru nam 2020, sdy thiang hoa
tao ra bot bo c6 do 4am (2,1% wb) va hoat do nudc
trung binh (o = 0,356), thap hon ro rét so voi bot
say nhiet (5,03% wb; o = 0,644). Bot thang hoa
ciing gitt lai ham luong chat béo (47,22%) va
protein (6,87%) cao hon so véi say 10 (40,66% va
1,06%). Vé tinh chirc nang, bot sdy thing hoa cé
kha nang hoa tan (11,4%) va kha nang hap thu
nuoc (10,6%) vuot troi, dong thoi tai hydrate hoa
tot, cho hon hop c6 hinh thitc va cdm quan nhu
san pham tir bo twoi. Ngoai ra, bot thing hoa co
cau truc xo0p, dé nghién min, trong khi bot say doi
luu bét cting va sim mau [28].

Nhu vay, say thang hoa la cong nghé dic biét
pht hop v6i san xuat bot bo say do c6 thé gitr duoc
chat luong dinh duong nhu: Cac vitamin, dau, chat
luong cam quan (mau sic, huong vi ctia nguyén
lieu), déng thoi tao ra san phdm c6 cau trac va cac
tinh chat cong nghé (do tan, kha nang hap thu, tai
hydrate) tot hon so vdi cac cong nghé say khac.
Tuy nhién, nhuoc diém chinh cua siy thiang hoa 1a
thoi gian say dai (> 20 gid) va tiéu thu nang luong
nhiéu, yéu cau st dung thiét bi dat tién, he thong
phu tro 16n, can nhan cong ky thuat dan dén chi
phi cao 1am han ché kha nang tmg dung & quy mo
cong nghiép.

22.5. Cong nghé sdy mang mong buc xa nhiét
(Refractance Window Drying - RWD)

La mot phuong phép sdy thé hé moi, duoc xép
vao “thé he thit tu” ctia cong nghé sdy thuc pham.
Ky thuat nay st dung nuéc noéng nhu nguon
truyén nhiét: Vat lieu 4m duoc dan thanh mot 1op
mong trén bé mat mot mang film trong suodt phia
tréen bé mat dung dich duoc gia nhiét, cho phép
nang luong nhiét hong ngoai truyén qua mang vao
vat lieu sdy. Nho hiéu ung 1am mat bay hoi, nhiét
do cua vat liéu sdy trong qua trinh RWD thuong
chi khoang 60 - 70°C, thap hon dang ké so voi
nhiét d6 khong khi trong siy phun hodc siy néong
truyén thong. Voi lop vat lieu mong va co ché
truyén nhiét két hop dan nhiét, doi luu va birc xa
qua “ctra s6” mang mong, RWD thuc ddy qua trinh
bay hoi am & nhiét do sdy thap nhanh hon nhiéu
so voi phuong phap truyén nhiét doi luu bé mat
truyén thong [19, 29]. Thuc t€, RWD co thé lam
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kho hau hét cac san phdm chi trong vai phut
(thuong 2 - 6 phut cho mot mé lién tuc) thay vi
hang gio nhu sy nong doi luu hoac hang chuc gio
nhu sdy thang hoa. Do do, RWD diac biét phu hop
dé sdy cac nguyen lieu dang bot nhdo, nhay cam
voi nhiét, giup han ché t6i da hién tuong suy giam
chat luong do nhiét do cao [19, 24].

So v6i ky thuat sdy phun - phuong phap phd
bién dé san xuat bot tir dich qua - RWD c¢6 uvu thé &
cho thoi gian sy ngan va san phdm it bi ton that
chat luong hon. Say phun thuong doi hoi khong
khi néng 150 - 300°C, khién san phdm chiu tac
dong nhiét rat lon, gay that thoat dang ké duong
chat va mau sic te nhién. Nguoc lai, RWD tién
hanh sdy & 4p suat thuong voi nhiét do nuoc
~95°C, nh¢ do san phdm duoc sdy nhanh & nhiét
do thap va git duoc mic do6 mau sic, huong vi va
dinh duong cao hon so v6i cac phuong phap siy
doi luu hay say phun. Thi nghiém cho thay, RWD
dat hiéu suat gitr chat luong vuot troi: San phdm
sdy bang RWD c6 ham luong duong chat va mau
sic gan tuong duong so voi sdy thang hoa (von
duoc coi 1a chudn muc vé chat luong) nhung voi
chi phi nang luong thap hon dang ké [19, 24]. Dic
biét, nghién ctu nam 2022 vé siy bot bo bang
RWD da ghi nhan kha nang giir lai tréen 80% tong
ham luong polyphenol va hoat tinh chéng oxy hoa
trong san phdm bot so voi nguyén liéu tuoi [18].
Tuong tw, cac nghién ctru nam 2023 ti€p tuc cho
thay, viéc b6 sung maltodextrin nhu chat mang khi
sdy bo bang RWD giup bot bo gitt duoc khoang
85,6% ham luwong polyphenol, 78,8% diép luc to (sic
t6 mau xanh) va 83,5% kha nang khang oxi hoa so
voi ban dau [30]. Nhing mtc do gitt mau sac va
chat chong oxy héa cao nhu vay vuot troi hon han
so v6i cac phuong phap sdy truyén thong, khang
dinh uwu thé cta cong nghé RWD trong viéc siy
cac san phdm nhay cam ma van bao toan chat
lwong cam quan va dinh duong [18, 30].

2.2.6. Cdc nghién cuu ung dung cong nghé siy
san xuat bot qua bo ¢ Viét Nam

Cac nghién ctu trong linh vuc sdy hoa qua,
dac biét sdy qua bo da duoc mot s6 co s& trong
nudc thue hién nghién ctu va cong bo. Phan Vien
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Cong nghiép thuc pham da thuc hién dé tai cap Bo
Cong thuong nam 2008 “Nghién ctu cong nghé
san xuat dau béo va bot bo loai béo tir trai bo
(avocado)” [31]. Két qua nghién ctru da xay dung
duoc quy trinh san xudt bot trai bo tach béo bang
phuong phap sdy chan khong 60°C, 4p suat 125 -
150 mbar trong 8 gio [31]. Nam 2017, Pham Thi
My Phuong da thtt nghiém san xuat bot bo dinh
duong 4ap dung quy trinh khit ding bo bang
cyclodextrin 2%, xt ly chéng déi mau ctia bo bang
axit ascorbic 0,05%, tao bot bo bang cong nghé sdy
phun va b6 sung chat tro sdy Maltodextrin 3% dé
tang hiéu suat thu héi bot va luu lwong bom nhap
lieu 1a 5 lit/gio, nhiét do say la 160°C [32]. Két qua
Nguyén Thi Thao, Nguyén Van Minh (2022) [33]
cong bo san xudt bot bo bing phuong phap siy
phun voi cac thong s6 nong do maltodextrin bé
sung: 13% (w/w), nhiét do say: 140°C va toc do
bom nap liéu: 17 vong/phut. Két qua cho bot bo
c6 lipid téng s6 15,6%; chi so axit 2,69 mgKOH/g,
chi so peroxide 16,18 meq/kg, do am < 5% kha
nang git nude cta bot dat 86,8%. Du an “Ung dung
cong nghé trong bao quan va ché bién trai bo theo
phuong thitc san xuit cong nghiép tai tinh Dak
Lak” thuc hién tai Cong ty C6 phan An Phua thanh
pho Buon Ma Thuot, tinh Pak Lak da hoan thién
cong ngheé xir ly so ché thit qua bo nguyén liéu
bang dung dich axit citric, axit ascorbic, mudi an,
glucose, enzyme glucose oxidase, ché d¢ say
trong téng thoi gian 18 gio gdm cac giai doan: Ché
do say dong kho va chan khong (-30°C/3 gid) - (-
10°C/3 gio) - (0°C/0,12 mbar/3 gio) - (5°C/0,12
mbar/3 gio) - (10°C/0,06 mbar/3 gio) - (15°C/0,03
mbar/3 gio); ché do say tht cap 15 - 25°C/0
mT/1,5 - 2 gio. Va da xay dung mo hinh cong
nghé, thiét bi san xuat bot bo tit bo miéng siy
thang hoa dong tai chan khong quy moé 30 kg
thanh phdm/mé v6i quy trinh siy thang hoa bo
miéng trong 18 - 24 giv (tuy theo khoi luong, do
am nguyeén liéu), san phdm cudi cung c6 ham
luong protein 6 - 7%; lipid 35 - 37%; chi s6 axit 0,9
mgKOH/g, chi s6 peroxide 2,54 meq/kg, vitamin
C > 40 mg%, dat do am 2 - 3% [34].
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Bang 1. Panh gi4 vu diém va nhuogc diém cta cac ky thuat siy bot bo

Nhuoc diém

Nhiét do cao anh huong dén chat luong
dinh duong va cam quan cta san phim,
cac tinh chat cong nghé ctia san phdm
nhu do tan, do xop,... kém

Do 4m cudi ctia san pham cao hon so voi
cac phuong phéap siy khac. Kho kiém
soat tinh trang nhiém khuédn trong qua
trinh sy cting nhu trong san pham cuoi.

Thoi gian kéo dai, chi phi niang lwong
cao, dau tu 16n bao gém ca dau tu vé
thiét bi, nha xudéng, cac diéu kién ha
tang va phu tro lién quan dan dén kho
ung dung & quy mo cong nghiép.

Chi phi thiét bi ban diu cao, doi hoi
chuyén mon ky thuat, can co6 cac nghién
cuu thém

Ky thuat say Uu diém
Sdy phun Thf:ri g}an sdy ngan, céng Asu?it lc’in, san
xuat lién tuc, tao hat min, dong nhat.
Nhiét do say tir 40 - 60°C, san pham c6
S4y lanh bom | mau sic va huong vi tu nhién, thoi gian
nhiét va chi phi nang luong thap hon so véi
say thang hoa
Bao quan toi da chat dinh duong nhay
cam voi nhiét, huong vi va két cau; bot
S4y thang hoa| x6p, hut nuodc tot, duy tri mau sic va
huong vi tu nhién. D6 4m cudi clia san
phdm thap
Toc do sdy rat nhanh, chat luong san
S4y mang | phdm cao, hiéu suit nang luong, thich
mong bttc xa | hop san phdm nhay cam voéi nhiét, phu
(RWD) hop voi san phdm dang bot nhao, duy tri
mau sic, huong vi va chat dinh duong.

2.3. Kha ning mé rong phat trién va tmg dung
thuee tién ctia cac cong nghé sdy trong san xuat bt
qua bo

Nghién ctru tinh hinh ¢ng dung cac cong nghé
say bot bo trong thuc té san xuat va nghién ctwu,
bao gdém cac cong nghé va san phdm cu thé da
duoc phat trién va thuong mai hoa c6 thé nhan
thay cac van dé sau:

2.3.1. Tiém nang ung dung cong nghé siy phu
hop trong san xuat bot bo tai Viét Nam

boi voi nguyén lieu qua bo Viéet Nam c6
chung loai va chat luong da dang, theo cac nghién
ctru cong bo va thuc té€ thuc hién cac nghién ctu,
thr nghiém tmg dung cho thay, phuong phép tach
dau bo sau d6 ap dung cong nghé siy phun la
phuong an kha thi va cho hiéu qua kinh té cao,
déng thoi cho san phdm bot c6 chat luong dat yéu
cau tng dung rong rai ttt my phadm, nguyén liéu bé
sung dinh dudéng thuc pham, phu gia thuc pham.
Cong nghé say dong kho tao ra chat luong san
phdm cao cap tuy nhién khi chua c6 cac cong nghé
sau thu hoach va so ché phu hop, chi c6 thé ap
dung voi mot s6 san pham bo cao cap va it co vi
ding nhu: Bo Hass, bo Pinkerton... Cong nghe
say lanh tao ra san phdm thong thudng kho canh
tranh voi san pham say dong kho va chi phi cao,
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chua phu hop voi san xuat cong nghiép. Cong
nghé siy RWD hién nay chua co cac thiét bi quy
mo 1on & Viet Nam.

232 Cdc thach thiurc trong cong nghé sian
xudt, ung dung va thuong mai san pham bot bo

Muitc dp hit 4m va von cuc: Bot bo thuong
duoc say dén do am cuoi kha thap (< 8%) do vay co
kha niang hat 4m rat cao tir moi trudong xung
quanh. Kha nang hut 4m nay c6 thé dan san phidm
thuong bi von cuc va gidm kha nang chay cua bot,
bot dé bi nhiém vi sinh vat, moc, anh hudéng dén
chat luong cong nghé san pham. Viéc duy tri hoat
do nuoc thap va st dung bao bi thich hop la rat
quan trong dé ngan chin st hut 4m va von cuc
[16, 28].

Chi phi sdn xuat cao: Mot s6 ky thuat siy,
chiang han nhu siy thiang hoa, sdy lanh va ngay ca
say phun, c6 thé co chi phi nang luong va chi phi
thiét bi ban dau cao, 1am tang téng chi phi san xuat
bot bo. Can tim kiém cac ky thuat sdy tiét kiém chi
phi va hiéu qua dé dam bao kha ning canh tranh
cua bot bo trén thi truong [15, 16].

Bién doi vé chat lrong va do dong déu: Chat
luong cta bot bo co thé thay doi tuy thudc vao
giong bo, do chin va diéu kién sdy. Viec dat duoc
chat luong va do déng déu san phdm nhat quan la
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mot thach thic, dac biét 1a khi lam viéc voi nguon
nguyén liéu bo tir cac giong khac nhau [3, 11].
bong thoi cac cong nghé so ché hé tro truoc khi
sdy nhu chong bién d6i mau sic, huong vi ciing
dong vai trd quan trong dén chat luong cta san
phdm cudi.

Kho khan trong ung dung trong cong nghiép
thuc pham: Do san pham c6 ham luong chat béo
cao, khi tng dung trong cac san phdm thuc phdm
c6 thé gap cac van d@é nhu kho tan, tach pha, két
taa.. Doéng thoi, san phdm c6 thanh phan dinh
duong cao nhu bot bo yéu cau viéc quan ly quy
trinh san xuat va logistic san phdm bot bo can phai
tuan tht cac quy dinh va tieu chuin vé an toan
thuc phdm [3, 11, 35].

8. KET LUAN VA HUONG BI TRONG TUONG LAI

Bai bao tap trung phan tich bén cong nghé say
cht yéu ap dung cho thit qua bo - gom sy phun,
say thang hoa, sdy lanh va sdy mang mong bitc xa
nhiét (RW) - thong qua viéc so sanh nguyén ly
hoat dong, diéu kién van hanh, chat luong san
phdm (dinh duong, mau sac, cau trac, huong vi),
hiéu qua kinh té va tinh kha thi tng dung thuc
tién.

MOobi cong nghé co vu diém va han ché riéng
khi 4p dung cho qua trinh san xuat bot bo - mot
loai san phdm c6 cac tinh chat dac thu, doi hoi lua
chon phu hop theo muc tiéu chat luong va chi phi
san xuat. Tuy nhién, san xuat san phdm bot bo &
quy mo6 cong nghiép van doi mat nhiéu thach thic
nhu hda nau, oxy héa chat béo, hut 4m, von cuc va
chi phi nang luong cao. Do do, can tiép tuc nghién
ctru cac gidi phap cong nghé kiém soat bién doi
sinh hoa, t6i wvu hdéa quy trinh, tich hop nang luwong
tai tao va m& rong tng dung bot bo trong cac linh
vuc thuc phdm, my phdm va duoc phdm va mo
rong thuc hién cac thuc nghiém quy mo pilot va
cong nghiép.

Thuc hién cac hoat dong nghién ctu, thuc
nghiém nay sé gop phan tao ra co s dit lieu thong
tin, cting nhu can ct khoa hoc dé ho tro cho viéc
san xuat bot bo & quy mo cong nghiép va gép phan
da dang héa san pham, d6i madi sang tao trong san
xuat, phat trién nganh ché bién san xuat qua bo
noi chung va bot qua bo tai Viet Nam ciing nhu
trén thé gioi.
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DRYING TECHNOLOGIES FOR AVOCADO POWDER PRODUCTION:
POTENTIALS AND CHALLENGES
Tran Hoang Quyen!, Dang Thu Huong?, Le Van Bac!,
Pham Linh Khoa', Nguyen Minh Chau’, Vu Duc Manh*
! Food Technology Production and Transfer Experimental Center,
Food industries research institute

Abstract

Avocado (Persea americana Mill.) is a semi-tropical fruit with high nutritional value and are
increasing global demand. However, avocado products are almost exclusively consumed as fresh
fruit, IQF, or purée. Process avocado into a stable product - especially avocado powder - expands
opportunities to create value - added products, decrease post - harvest losses, and diversify
applications. Drying is a common processing method that transforms fresh fruit into low -
moisture products, extending shelf life and enhancing storage convenience. This article’s goal is
to provide a technical comparison and analysis of the four drying techniques often used in the
production of avocado powder: spray drying, low-temperature drying, freeze drying, and
refractance window drying (RWD). The freeze - drying method aids in the production of powders
with best nutritional and sensory properties, although it requires costly equipment and a lot of
energy. Spray drying is scalable and profitable, it may destroy heat - sensitive chemicals and
needs carrier agents to regulate stickiness. Low - temperature drying is more cost-effective than
freeze drying but often results in moderate product quality, longer processing times, and
increased risk of microbial cross-contamination. RWD has emerged as a promising method that
balances product quality, energy efficiency, and drying time - especially for heat - sensitive
materials like avocado - though research on this technology remains limited and its industrial
adoption is still uncommon. The article also compares these technologies in terms of technical
efficiency, economic feasibility, product quality (including nutritional composition, sensory
characteristics, and techno - functional properties), and scalability. Furthermore, it explores the
practical potential and industrial applicability of avocado powder and proposes future research
directions for avocado processing technologies both in Vietnam and globally.

Keywords: Avocado powder, drying technologies.
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XAY DUNG MO HINH BONG HOC VA SU THAY B0I
HAM LUONG CAC HOP CHAT CHONG 0XY HOA CUA
BOT RAU MA (Centella asiatica (L.) Urb.)
BANG PHUONG PHAP SAY BOM NHIET

Chau Vin Pan'? Nguyén Binh Dang’,
Nguyén Tu4n Anh’, Tran Chi Nhan®"
Vien Cong nghé Sinh hoc va Thuc pham, Pai hoc Can Tho
?Khoa Cong nghé - Thiiy san, Truong Cao dang Kinh té - Ky thuat Can Tho
*Email: tcnhan@ctu.edu.vn
TOM TAT
Nghién ctru nham x4c dinh moé hinh va diéu kién sdy bom nhiét thich hop tao ra bot rau ma
(Centella asiatica (L)) Urb.) dat gia tri cao vé mau sac va ham luong cac hop chat chéng oxy héa.
Nguyén lieu duoc sdy trong thiét bi sdy bom nhiét & nhiét do 20, 25, 30°C cho dén khi dat do 4am
can bang. Sau qua trinh sdy, gia tri mau sic, hoat @6 nuoc, ham luong polyphenol téng (TPC),
flavonoid téng (TFC) va kha ning loai goc tu do DPPH cua bot rau ma dugc phan tich. Pong
thoi, mo hinh dong hoc sdy bot rau mé bang ky thuat sy bom nhiét ciing duoc xay dung. Két
qua cho thay, mo hinh Midilli phtu hop dé mo phong qua trinh sdy bom nhiét rau ma véi hé s6 R?
rat cao (0,9969 - 0,9980), trong khi RMSE (0,0143 - 0,0172) va %2 (0,0002 - 0,0004) thap. He s6
khuéch tan 4m ting theo nhiét do sy (20 - 30°C) va dao dong tir 2,489 x 102 dén 4,363 x 102
m?.s. Nang luong hoat hoa can thiét cho qua trinh say rau ma 1a 41,44 kJ.mol*. Bén canh do, két
qua ciing cho thay, bot rau ma c6 hoat do nudc thap (0,5766 + 0,015) va mau sic dic trung (L*=
64,92 + 0,57; a* =-8,59 + 0,16 va b* = 26,8 + 0,80) khi say & 25°C. Dong thoi, san phdm sdy & 25°C
ciing ghi nhan TPC (79,57 + 2,85 mg GAE/g), TFC (44,28 + 0,15 mg QE/g) va kha nang loai goc
te do DPPH (9,12 + 0,02 mg TE/g) dat gia tri cao.

Tt khoa: Pong hoc say, hop chat chong oxy hda, mau sac, rau md, say bom nhiét.

1. BAT VAN BE

Rau ma (Centella asiatica (L.) Urb.) 1a mot loai
thuc vat giau thanh phan c6 hoat tinh sinh hoc,
trong do la cta cay rau ma duoc phat hién 1a co
hoat tinh chéng oxy hda cao hon so voi cac bo
phan con lai [1, 2]. Do 4m trong rau ma tuong doi
cao (84,30%) dan dén suy giam chat luong do dap
nat va hu hong trong qua trinh thu hoach va van
chuyén [3]. Pang chu y, luong rau ma hu hong
qua lon c6 thé dan dén nhiéu van dé vé 6 nhiém
moi trudng va phat trién bén virng.

Nham gidm thiéu ton that sau thu hoach ciing
nhw nang cao gia tri kinh té ctia nguon nguyen lieu
nay, say kho tao thanh bot duoc xem 1a mot trong
nhitng phuong phap xt ly phu hop. Say kho la mot
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ky thuat bao quan thuc phdm so bo giap loai bo
nuoc trong san pham dén mitc nhat dinh va co thé
tic ché su phat trién cta vi sinh vat, tir 46 lam tang
thoi gian bao quan ctia nguyén liéu. Tuy nhién, x
ly nhiét va phan tmg oxy hoa trong qua trinh siy
c6 kha nang phan hiy dang ké cac hop chat
glycoside triterpene va polyphenol trong nguyén
lieu thuc vat [4]. Cac phuong phéap sdy kho thong
dung nhu phoi nang hay say doi lteu & nhiét do cao
tao san phdm bot rau ma khong duoc danh gia cao
vé mau sic va kho duy tri cac hop chat sinh hoc
trong rau ma [5].

Hién nay, bén canh cac phuong phéap say
truyén thong, sdy bom nhiét 1a mét trong nhing
phuong phap sdy hién dai va duoc 4p dung nhiéu
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doi voi nguyen liéu thuc vat. Stt dung khong khi &
nhiét do thdp trong qua trinh sy, sdy bom nhiét
tao diéu kién thuan loi cho viec lam kho nguyén
lieu, dac biet 1a cac loai rau, ct va qua chira nhiéu
hop chat sinh hoc nhay cam véi nhiét. Bén canh
do, viec tiét kiém nang luong ctia ky thuat sy bom
nhiét dya trén nguyén ly ctia chu trinh carnot dao
nguoc (chu trinh lam lanh) c6 thé thu hoéi ning
luong tir khi thai va kiém soat doc 1ap nhiét do va do
am cta khong khi [6]. Ngoai ra, ky thuat sy bom
nhiét hién nay dang dan tré thanh cong nghé
khong thé thiéu va cé thé gop phan hudéng t6i mot
moi truong sach hon, bén viig hon.

Trong nhitng nam gan day, sdy bom nhiét duoc
ung dung nhiéu & cac loai rau, ct, qua nhu: Ca chua
[7], mang cau xiém [8], voi muc dich duy tri t6i da
chat luong san phdm va tiéu thu it nang luong hon so
voi cac phuong phéap sdy khac. Mat khac, cac nghién
ctu tmg dung ky thuat sdy bom nhiét trén nguyén
liéu rau méa chua dugc thuc hién & nudc ta. Trén co sé
do, nghién ctru nay duogc thuc hién véi muc dich xay
dung mo6 hinh dong hoc sy va xac dinh nhiét do, thoi
gian sdy nham tao ra bot rau ma dat chat luong vé
mau sic, thanh phan va hoat tinh sinh hoc cao.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Rau ma dugc thu mua c6 dinh tai Hop tac xa
Na Thai (xa Thoi Lai, thanh pho Can Tho). Sau d9,
rau ma duoc dong goi trong tui PE v6i quy cach 1
kg mbi tui. Cac tui rau ma duoc van chuyén ngay
lap tirc vé phong thi nghiém, thoi gian van chuyén
khong qua mot gio. Rau ma dwoc lwa chon phai
dap tmg cac tieu chuin vé chat luong, khong bi
dap nat, hu hong, sau, bénh va duoc thu hoach
trong khoang thoi gian tit 30 - 35 ngay sau khi
trong. Sau d6, rau ma duoc lam sach so bo nham
loai bd cac bo phan khong dat yéu cau nhu goc, ré,
bui ban va tap chat trudc khi tién hanh thi nghiem.

2.2. Phuong phap nghién ctru

Can 100 g rau ma, cho vao hop thay tinh co
day ndp va gia nhiét kho trong 10 vi séng (R-
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G52XVN-ST, Sharp, Nhat Ban) & cong suat 500 W
trong 60 giay, sau d6 duoc lam lanh ngay bang
nudc da & 0 - 4°C trong 60 gidy voi muc dich vo
hoat enzyme hoa nau, duy tri mau sic ctia nguyén
lieu. Cong doan nay duogc thuc hién nhiéu lan cho
dén khi da khoi luong mau cho thi nghiém. Qua
trinh sdy duoc thuc hién trong thiét bi sdy bom
nhiét (PF MAX VC-20AN, Asahi, Nhat Ban). Sau
d6, rau ma (200 g) duoc xép vao khay say voi do
day khoang 20 mm, qua trinh say duoc tién hanh &
cac nhiet do 20, 25, 30°C. Ghi nhan khéi luong rau
ma sau 5 phut sdy, qua trinh say duoc thuc hién
cho dén khi @6 4m cta rau ma 1a 3 - 6%. Tién hanh
xac dinh cac hé so va cac tham s6 cta cac mo hinh
dong hoc sdy duoc trinh bay & bang 1. Dong thoi,
hoat d6 nudéc (a,), gia tri mau sic, ham luong
polyphenol tong (TPC), flavonoid téng (TFC) va
kha nang loai goc tv do DPPH cta bot rau ma
ciing duoc phan tich nhim xac dinh nhiét do siy
thich hop cho nguyén liéu nay.

2.3. Phuong phap phan tich

Hoat do nuoc (a,) duoc xac dinh bang thiét bi
do hoat d6 nuéc (Meter Group TDL, Aqualab, Hoa
Ky). Gi4 tri mau siac (L', a” va b") duoc ap dung
theo phuwong phap do mau CIELAB va duoc xac
dinh bang may do mau ky thuat s6 (WR10QC,
FRU®, Trung Quéc). TPC (mg GAE/g) va kha
nang loai goc tw do DPPH (mg TE/g) duoc xac
dinh theo phuong phap ctia Nguyen va cs (2019)
[9]. TFC (mg QE/g) duoc phan tich theo mo ta
cta Pham va cs (2020) [10].

2.4. Phuong phép thu thap va xi ly s6 liéu

2.4.1. Phuong phap xdc dinh dong hoc sdy

Ty 1é do &m (MR) ctia rau ma trong qua trinh
say duoc tinh toan theo cong thic (1):

M, — M,
MR = — 6))
M, — M,

Trong do: M,, M, 1a do 4m tai timg thoi diém
ghi nhan va do 4m ban dau (tinh trén khéi luong
chat kho), M, 1a do 4m can bang, vi M, tuong doi
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nho so voi M, va M,. Do d6, cong thic (1) duogc
don gian hoa thanh MR = M,/M, [11].

Puong cong say dugc kiém tra su phu hop voi
10 mo hinh sdy duoc st dung rong rai trong hau
hét cac vat liéu tir rau qua. Cac mo hinh toan hoc
duoc st dung trong nghién cttu nay duoc liét ke
trong bang 1. Phan tich héi quy tuyén tinh va phi
tuyén tinh duoc thuc hién bang phan mém
Statgraphics Centurion (19.1, Statgraphics Tech.,
Inc., Virginia) dé uoc tinh hé s6 ctia cac mo hinh.
M6 hinh phtu hop nhat duoc kiém tra bang cach
tinh toan cac tham so6 thong ké nhu: Hé s6 xac
dinh (R, chi binh phuong (x% va sai s6 trung
binh (RMSE) gitta dit lieu mo6 hinh va thuc
nghiém. Trong d6, gia tri y* 1a binh phuong trung
binh ctia do léch gitra gia tri thuc nghiém va gia tri

tinh toan. Gia tri R* cao nhat, ¥* va RMSE thap
nhat 1a nhitng tham s6 quyét dinh mé hinh phu
hop. Cac tham s6 nay co6 thé duoc tinh toan bang
cac stt dung cac phuong trinh sau [12]:

o Z?: MR re,i MRE'{ i ;
'R— _ 1 _ -_1_[ pre,: X! ): (2)
E?:l[MRpre - MRE.‘CP-:)
N (MR, — MR,_,)’
o= 2=t (MRymes “MRog) g

N—n

| 1 " 2
RMSE = | [EEFI{MRM: -MR,..)’| @

Trong d6: MR,.;, MR.,;, MR, lan luot Ia ti
le @0 4am du doan thuw i, ti 16 do 4m thuc nghiém
thit i, ti 1é d6 4m du doéan trung binh, N va n tuong
tmg 1a s6 dit lieu va s hang so ctia mo hinh.

Bang 1. Cac mé hinh toan hoc dugc 4p dung trong qué trinh sy bom nhiét rau ma

STT M6 hinh Phuong trinh Tai liéu tham khao
1 Henderson va Pabis (1961) MR = aexp (-kt) [13]
2 Logarithmic MR = aexp(-kt)+c [14]
3 Midilli MR = aexp (-kt"'n) +bt [15]
4 Page hiéu chinh MR = exp(-kt)n [16]
5 Lewis MR = exp(-kt) [17]
6 Page (1949) MR = exp (-kt"*n) [18]
7 Hai giai doan MR = aexp (-kt) + bexp (-k,t) [19]
8 Hai giai doan hiéu chinh MR = aexp(-kt) + (1-a)exp(-kat) [20]
9 Verma va cs (1985) MR = aexp(-kt) + (1-a)exp(-gt) [21]
10 Wang va Singh (1978) MR =1 + at + bt"2 [22]
2.4.2. Phuong phap xdc dinh hé so khuéch tin  yp — E “ 1 exp (_ (Zn+ ”:I-Deﬁt) )
2 m L —g(2n41)- 4L

am

Qua trinh sdy xay ra cht yéu trong giai doan
sdy gidm toc va su truyén am trong qua trinh siy
duoc kiém soat bang su khuéch tan bén trong chat
ran. Hé s6 do am khuéch tan 4m ctia rau ma trong
qua trinh sy bom nhiét duoc giai thich bang cach
st dung moé hinh khuéch tan Fick don gian.
Phuong trinh téng quat cta dinh luat Fick tha hai
voi cac gid dinh vé su di chuyén do 4m bing
khuéch tan, co rut khong dang ké, hé s6 khuéch
tan 4am va nhiét do khong déi duoc thé hién &
phuong trinh (5) [12].
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Trong d6: D412 hé s6 khuéch tan do 4m (m’.s
1), L1a chiéu day ctia cac mau (m), n 1a s6 nguyén
duong, t1a thoi gian sdy (giay).

Doi voi qua trinh sdy kéo dai, chudi vo han
trong cong thic trén c6 thé duoc xdp xi bing so
hang dau tién (tic 1a 1y n = 0) ma khong anh
huong dang ké dén do chinh xac ctua du doan, dac
biét cong thirc nay giup tinh toan nhanh hon va
van dam bao mo ta tot sy suy giam ham luong 4m
trong vat liéu (phuong trinh (6)). Phuong trinh
tren co thé duoc chuyén thanh dang logarit tu
nhién nhu phuong trinh (7) [12]; tir d6, Dz duoc
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udc tinh dua trén hé s6 goc thu duoc bang phan

tich hoi quy tuyén tinh.
MR = 8 D (6)
TP\ TR
8 TF:D ft't
In(MR) =1 —ﬂ) - (7
n( ) n (.'r- E @)

2.4.3. Phuong phap xac dinh nang lrong hoat
hoa

Su phu thugc vao nhiét do ctia D co thé duoc
mo ta bang phuong trinh Arrhenius (8) [11].

D, = Dyexp (— ®

E-E.
R(T+ 2:«’3,15))
Trong d6: D, 1a hing s6 truéc mi (m?s™), E, 1a
nang luong hoa kJ.mol?), T la nhiet do (°C), R 1a
hang so6 khi li tuéng (8,314 x 10° kJ.molL.K?).

Logarit hai vé ctia phuong trinh (8) ta duoc
phuong trinh (9).

E

: ©)

In(Dy) = 1n(Do) ~ gt

Phuong trinh (9) c6 dang phuong trinh ham
s6 mi véi nhiét do voi do doc bang (E,/R). Tir do,
E, duoc udc tinh dua trén hé s6 goc thu duoc bang
phan tich hoi quy tuyén tinh phuong trinh (9) [11].

2.4.4. Phuong phap phén tich thong ké so liéu

S6 lieu duoc thu nhan va xit ly thong ke thong
tich  ANOVA tir chuong trinh
Statgraphics Centurion (19.1, Statgraphics Tech.,

qua phan

Inc., Virginia) dé kiém tra sw khac biét y nghia
gitta cac nghiém thic thong qua LSD (Least
Significant Difference); s6 liétu duoc tinh toan,
trinh bay dudi dang trung binh + d¢ léch chuén 3
lan lap lai va ve @6 thi tir chwong trinh Microsoft
Excel 2019.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Dong hoc qua trinh sdy bom nhiét rau ma

Xay dung duong cong sdy va xac dinh mé hinh

"

say

Nhiét do st dung trong qua trinh sdy rau ma
anh huodng truc tiép voi ty 1é do 4m trong nguyén
lieu. Két qua nghién ciu cho thay, MR giam dan
theo su gia tang nhiét d¢ va thoi gian say (Hinh 1).
Do 4m khi say dén khoi luong khong ddi ctia rau
ma dao dong trong khoang 3 - 6% sau 5 - 6 gio sdy
tuong tmg voi nhiét do tir 20 - 30°C.

1,0
\
AN
099 T \T\\
\\\ A 20°C
0,8 1 l\\\ e 25°C
NANW m 30°C
0,7 - . R - = = = M6 hinh Midilli 20°C
AR - = = = M6 hinh Midilli 25°C
0,6 - | \‘\\ - = == M5 hinh Midilli 30°C
\ \ A
Qﬁ | AR
S 03 R
0.4 - e
NN
031 AN N
0.2 1 TR
3
0,1 T \'l\*lf‘—
0,0 T T T f***‘b?“'gf-‘;‘;ﬁ
0,0 1,0 2,0 3,0 4,0 5,0 6,0
Tho1i gian (g10)
Hinh 1. Su thay ddi MR ctia rau m4 theo théi gian sdy & cac nhiét do khao sat
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Trong qua trinh sdy, do su chénh léch ap suat
hoi rieng phan ctia bé mat nguyén liéu va moi
truong sdy dan dén su khuéch tan ctia nudc tir
trong nguyén liéu ra bé mat va sy bay hoi cta
nudc & bé mat nguyén liéu. O nhiét do cang cao,
kha nang truyén nhiét cta tdc nhan khong khi
cang lon lam cho 4m trong nguyeén liéu boc hoi
nhanh dan dén thoi gian siy giam. Qua d9, c6 thé
két luan, nhiét do cang cao kha nang thoat 4m cta
nguyén liéu cang nhanh, thoi gian siy cang duoc
rut ngan [23]. Qua trinh siy rau ma ¢ 30°C ton it

thoi gian nhat véi 5,5 gio. Vé mat li thuyét, su
truyén nhiét va truyén khoi gitra moi truong siy va
vat lieu say chu yéu thong qua co ché doi luu. Diéu
nay c6 nghia 1a nhiét do sdy cang cao thi thoi gian
mat 4m ctia vat liéu cang ngan [24]. Mo hinh toan
hoc 1a mot cong cu tot dé hiéu va kiém soat qua
trinh ché bién va bao quan thwc phdm. Trong
nghién ctru ndy, ty 1é do 4m cta rau ma & cac nhiét
do6 khac nhau duoc phan tich thong ké dua trén
cac mo hinh sdy, cac tham s6 thong ké ctia mo
hinh duoc trinh bay & bang 2.

Bang 2. Hang s6 t6c do sdy, hé s6 va tham so thong ké clia cac mé hinh sdy bom nhiét rau ma

Mo hinh Nhiét do (°C) Hang s6 mo hinh R x’ RMSE
Handerson 20 k = 0,6087; a = 1,0587 0,9854 | 0,0016 | 0,0381
va Pabis 25 k = 0,6739; a = 1,0472 0,9907 | 0,0010 | 0,0297
(1961) [13] 30 k = 0,7018; a = 0,9964 0,9955 | 0,0004 | 0,0198
20 k =0,5033; a = 1,1045; ¢ =0,0741 | 0,9924 | 0,0009 | 0,0281
Logarithmic 25 k =0,5966; a = 1,0716; c = 0,0435 | 0,9943 | 0,0006 | 0,0239
30 k =0,6429; a = 1,0110; ¢ =0,0290 | 0,9970 | 0,0003 | 0,0164

k = 0,4294; a = 0,9652
20 0,9973 | 0,0004 | 0,0172

n = 1,3417; b = 0,0003

o k = 0,5307; a = 0,9740
Midilli 25 0,9980 | 0,0002 | 0,0143

n = 1,2676; b = 0,0003

k = 0,6608; a = 0,9808
30 0,9960 | 0,0004 | 0,0171

n =1,0141; b = 0,0042
> 20 k = 2,4025; n = 0,24025 0,9819 | 0,0020 | 0,0425
rase 25 k - 2,5408; 1 = 0,25407 0,9885 | 0,0012 | 0,0331

hiéu chinh
30 k = 2,6551; n = 0,26551 0,9954 | 0,0004 | 0,0198
20 k =0,5774 0,9819 | 0,0018 | 0,0416
Lewis 25 k = 0,6455 0,9885 | 0,0011 | 0,0324
30 k = 0,7050 0,9954 | 0,0004 | 0,0194
20 k = 0,4706; n = 1,2740 0,9965 | 0,0004 | 0,0188
Page (1949)

18] 25 k =0,5625; n = 1,2145 0,9976 | 0,0002 | 0,0150
30 k = 0,6905; n = 1,0352 0,9958 | 0,0004 | 0,0191

k = 0,6088; k, = 0,6086
20 0,9854 | 0,0019 | 0,0399

a=0,5293; b = 0,5293

Hai giai doan k =0,6736; k, = 0,6737
25 0,9907 | 0,0012 | 0,0311

a=0,5235; b = 0,5235
30 k = 0,7027; k, = 0,7010 0,9955 | 0,0005 | 0,0208

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025 223



KHOA HOC & CONG NGHE

Mo hinh Nhiét do (°C) Hang s6 mo hinh R? x’ RMSE
a=0,4977; b =0,4977

20 k =0,5745; a = 1,0082 0,9819 | 0,0020 | 0,0425

Hai giai doan
) . 25 k = 114,66; a = 0,0056 0,9879 | 0,0012 | 0,0339

hiéu chinh

30 k = 28,515; a = 0,0241 0,9953 | 0,0004 | 0,0200
. 20 k=0,5772;a=0,5343; g = 0,5761 0,9819 | 0,0021 | 0,0434

Verma va cs
(1985) [21] 25 k =0,8657; a =1,6923; g =1,5739 0,9978 | 0,0003 | 0,0149
30 k =0,8662; a = 2,7788; g = 0,9854 0,9962 | 0,0004 | 0,0185
Wang va 20 a=-0,4093; b = 0,0420 0,9943 | 0,0006 | 0,0238
Singh (1978) 25 a=-0,4401; b =0,0478 0,9858 | 0,0015 | 0,0367
[22] 30 a=-0,4761; b = 0,0564 0,9709 | 0,0027 | 0,0500

Ghi chu: k, k, I3 hang s6 toc do sdy (gio”) va a, b, ¢, g, n 14 hé s6 cia mo hinh.

Két qua & bang 2 cho thdy, hing s6 toc do sdy
(k) tang ty le thuan vo6i nhiét do khong khi say.
Chang han, hang s6 k trong moé hinh Midilli tang
ter 0,42294 gio & 20°C 1én 0,5307 gio™ & 25°C va dat
0,6608 gio! & 30°C. Theo Tran Chi Nhan va cs
(2024) [11], nhiet do sdy cang cao thi kha nang
truyén nhiét cia khong khi néng vao nguyéen lieu
sé cang lon, do do su di chuyén 4m tir nguyén liéu
ra khong khi sdy sé cang nhanh. Tuy nhién, hang
s6 k & mo hinh hai giai doan hiéu chinh khong ghi
nhan xu huéng ting theo nhiét do. Cu thé, hing so
k tang tir 0,5745 gio™* (20°C) len 114,66 gio™ (25°C)
sau d6 giam xuong 28,515 gio! (30°C). Su khac
biét nay co thé duoc gidi thich, do su phu thuoc
ctia hang s6 k vao hé so con lai ctia mo hinh [11].
Bén canh do, bang 2 ciing trinh bay chi tiét gia tri
ctia cac tham so6 thong ké (R?, ¥*va RMSE) doi voi
10 mo hinh khéo sat. Két qua cho thay, gia tri R
dao dong trong khoang 0,9709 - 0,9980, chung
minh rang tat cd cac mo hinh khdo sat déu phu
hop dé 4p dung trong mo ta qua trinh siy rau ma.
Viéc tinh toan cac gia tri cho mo hinh duong cong
sdy dua trén dir liéu thuc nghiem cho két qua
nam trong khoang 0,0002 - 0,0027 va RMSE dao
dong trong khoang 0,0143 - 0,05 (Bang 2). Bén
canh d9, gia tri R? 1on nhat, y* va RMSE thap nhat
& ca ba nhiet do khao sat déu duoc ghi nhan & mo
hinh Midilli. Cu thé, R? dat 0,9973; 0,9980; 0,9969;
x? dat 0,0004; 0,0002; 0,0004; RMSE dat 0,0172;
0,0143; 0,0171 twong tng khi siy & 20, 25, 30°C.
Nhu vay, moé hinh Midilli dwoc xac dinh 1a mo hinh
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thich hop nhat trong cac mo hinh khao sat, duoc
stt dung dé mo ta qua trinh sdy tao bot rau ma voi
do chinh xac rat cao. Ngoai ra, nhiéu nghién cttu
sdy rau qua tao bot tir nguyen liéu khac nhu: L4 tia
to [11] va rau ma [25] v6i cac phuong phap say
khac cing cho thdy sy phu hop cia moé hinh
Midilli nhu 14 tia t6 va rau ma khi say déi luu (50 -
70°C). Nham xac thuc tinh chinh x4c ctia mé hinh
Midilli trong viéc mo ta qua trinh siy, ty 1é do 4m
tinh toan theo mo hinh va ty I¢ do 4am thu duoc ti
di liéu thuc nghiém khi sdy ¢ 25°C da dwoc danh
gi4 va so sanh, két qua duoc thé hién qua hinh 2.
Két qua phan tich héi quy tuyén tinh cho thay, gia
tri thuc nghiém dao dong gan duong thang c6 do
doc 45°, ching té su phu hop cia mo hinh Midilli
trong viec mo ta qua trinh sdy bom nhiét rau ma
voi he s6 tuong quan R? 1a 0,9980.

1,0
0.8 y = 1,0002x - 9E-05 e
’ R2 = 0,998 -
'
£ 0,6 _."
= o
= »
=
o~ 0,4 ..
= o
n‘.
0,2 R
-...
®
0.0
0.0 0.2 0.4 0.6 0.8 1.0
MR 1y thuyét

Hinh 2. Sy teong thich giira MR thyc nghiém va ly
thuyét theo mé hinh Midilli & 25°C
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He s6 khuéch tan 4m (D.y) khi siy rau ma &
20 - 30°C dao dong trong khoang 2,489 x 10? dén
4,363 x 10" m?s? duogc trinh bay ¢ bang 3. Két qua
nghién ctru cho thay, D ;tang lén dang ké khi taing
nhiét do sdy, cu thé D, tang 1,35 lan khi tang
nhiét do tir 20 - 25°C va ting 1,75 lan khi tang tir 25
- 30°C. Két qua tuong tu ciing duoc bao cdo boi
Thuy va cs (2022) [26], theo d6 D 4 cia bot khoai
lang tim ciing ting lén dang ké khi tang nhiét do
say ttr 50 - 80°C. Bén canh dd, D, ctia 14 tia to cting
cho thdy, khuynh huong tang khi ting nhiet do
say chan khong tir 35 - 55°C (1,64 x 10%°-2,97 x 10
m®s?) va nhiét do say doi luu tir 60 - 70°C (1,54 x
102,34 x 10" m%s?) [11]. Hé s6 khuéch tan 4m
thé hién toéc do nudc trong thuc phdm di chuyén tir
bén trong ra bé mat vat liéu. Do vay, nhiét 6 cang
cao nudc di chuyén tir vat lieu siy ra ngoai moi
truong cang nhanh.
Bang 3. Hé s6 khuéch tan va ning hugng hoat hoa
& c4c nhiét d6 sy bom nhiét khac nhau

Nhiét do say
0) Dy (m*s?) | E, (kJ.mol")
20 2,489 x 1012
25 3,351 x 1012 41,44
30 4,363 x 1012

Theo Correa va cs (2011) [27], nang luong
hoat hoa (E,) la nang luong ma cac phan tk nuédc
can thiét dé chuyén dong bén trong vat liéu siy, E,
cang thap, D.; cang cao. Diéu nay ciing déng
nghia 1a E, cang cao thi can nhiéu niang luong hon
dé thuc hién qua trinh sdy. Nguoc lai, E, thap hon
cho thay qua trinh siy kho c6 thé dién ra dé dang
va hiéu qua hon trong thoi gian ngan. Gia tri E,
trong nghién ctu nay duwoc tinh toan dua trén hé
s6 goc cua phuong trinh Arhenius voi két qua la
41,44 kJ.mol* (Bang 3). Gia tri nay twong duong voi
nhom cac san pham nong nghiép véi E, dao dong tir
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12,7 - 110 kJ.mol* [28]. Gi4 tri E, clia rau ma 16n
hon mot s6 thuc phdm nhwe mang tay (30,32 kJ.mol
) [29] va 14 tia t0 (39,44 kJ.mol") [11]. Tuy nhién,
gia tri nay lai thap hon 6t chuong (44,49 kJ.mol?)
[30] va c6 xa huong (74,96 kJ.mol?) [31]. Su khac
biét nay phu thuoc dang ké vao cau trac va dac tinh
cta vat lieu sdy, dong thoi nhiét do sdy ciing anh
hudng dang ké dén gia tri nay.

3.2. Anh huéng ctia nhiet do sdy dén chit
lrrong, thanh phan va hoat tinh chéng oxy hda ctia

bot rau mé sdy bom nhiét

3.2.1. Anh hudng ciia nhiét do sy dén hoat do

nuéc va mau sac cua bot rau ma

Hoat do nuéc (a,) 1a mot thong s6 mo ta tinh
chat nhiét dong luc hoc ctia qua trinh sy, duoc
dinh nghia 12 ty s6 gitta 4p suat hoi ctia nudc trong
mot heé thong va ap suat hoi ctia nudc tinh khiét &
cung nhiét do, hodc do 4m tuong do6i ctia khong
khi bao quanh hé théng & cung nhiét do. Hoat do
nuéc dong mot vai tro quan trong trong viéc van
hanh va kiém soat cdc qué trinh siy kho. Anh
hudng ctia nhiét do sdy dén hoat do nudc cta bot
rau ma duoc trinh bay & bang 4. Trong nghién ctru
nay, a, ctia bot rau ma dao dong trong khoang
0,5030 - 0,6233 va c6 xu huong gidm & nhiét do say
cao hon. Cu thé, a, cia bot rau ma giam tur 0,62322
+ 0,018 & 20°C xuong 0,5030 + 0,020 & 30°C.

Khuynh huong nay cé thé duoc giai thich, la
do nhiét do cao hon giup loai bé nhiéu nuéc tu do
hon khéi san phdm. Labuza va Altunakar (2020)
[32] da bdo cao rang, su phat trién cta vi sinh vat,
qua trinh oxy hoa lipid va phan tng Maillard la
khong thé xay ra trong thuc pham c6 a,, < 0,6. Nhu
vay, bot rau ma say & 25°C va 30°C (a, lan luot 1a
0,5766 va 0,5030) c6 do 6n dinh cao hon va it bi hu
hong hon so véi bot rau ma sdy & 20°C voi a,, la
0,6232.
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Béng 4. Anh hudng ctia nhiét do sdy dén hoat do nuéc va mau sic ctia bot rau ma

Nhiét do sdy Gia tri mau sac
©0) o
L* a* b*
20 0,6232 + 0,018 65,59 + 0,15 -8,65 £ 0,78 27,0 £1,42°
25 0,5766 + 0,015 64,92 + 0,57 -8,59 +0,16° 26,8 + 0,80°
30 0,5030 + 0,020¢ 64,29 + 0,85" -7,30 £ 0,99° 18,9+ 0,33°

Ghi chu: Cic gia tri trung binh co cung chir cai di kém trong cung mot cot thi khac biét khong co y

nghia thong ké ¢ muic 5%.

Mau sic 1a mot trong nhitng thuoc tinh quan
trong nhat ctia cac san pham thuc phdm siy kho,
la chi tiéu anh huodng truc ti€p dén kha nang chap
nhan san phidm cta nguoi tiéu dung. Mau siac bi
anh hudng dang ké boi nguon goc thuc vat, qua
trinh tién xt ly, phuong phap va nhiét do say khac
nhau. Két qua & bang 4 cho thiy, gia tri mau sic
cua bot rau ma & cac nhiét do khac nhau khac biét
c6 y nghia thong ké (p < 0,05). Do trang (gia tri
L*) cta bot rau ma sy bom nhiét dao dong trong
khoang 64,29 + 0,85 - 65,59 + 0,15 véi gia tri cao
nhat duoc ghi nhan & mau bot say & 20°C (65,59 +
0,15) va khac biét khong c6 y nghia thong ké (p >
0,05) so voi mau bot sdy & 25°C (64,92 + 0,57). Say
¢ 30°C tao ra bot rau ma c6 do sang thap hon so voi
bot rau ma sdy ¢ hai nhiét do siy con lai voi L* =
64,29 + 0,85. Nhu vay, nhiét do sdy cang thap cang
duy tri tot do sang ctia bot rau ma. Két qua nghién
ctru ctia Mohapatra va cs (2022) [33] cho thay bot
rau ma say dudi anh sang mat troi co6 do sang
twong doi thap (L* = 48,83 + 0,95). Dong thoi,
nghién cttu nay ciing phat hién phuong phap sy
doi Ivu & 60°C lam suy giam dang ké do sang
(49,98 + 0,35) ctia bot rau ma do nhiét do cao va
thoi gian say kéo dai [33]. So sanh voi két qua thuc
nghiém, nhan thdy rang rau ma siy bing cong
nghé sdy bom nhiét da han ché dang ké su suy
gidm mau sic ctia bot rau ma trong qua trinh siy.
Khong chi wu thé vé do sang, bot rau ma say bom
nhiét cho gia tri a* rat thap, dao dong tir -8,65 +
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0,78 dén -7,30 + 0,99 phan 4nh mau xanh dic trung
ctia nguyeén liéu khong bi mat di trong qua trinh
sdy. Bén canh do, gia tri b* ctia bot rau ma sy &
30°C (18,9 + 0,33) dat gia tri thap hon so voi mau
bot duoc say & 20°C (27,0 + 1,42) va 25°C (26,8 +
0,80), khac biet c6 y nghia thong ké (p < 0,05).
Theo Chua va cs (2002) [34], ky thuat sdy bom
nhiét han ché phan tmg oxy hoa xay ra trong qua
trinh sy dan dén mau sic cta thuc phdm duoc
duy tri tot hon dang ké.

3.2.2. Anh hudng ctia nhiét do sdy dén ham
lirong polyphenol, flavonoid va kha nang loai goc
tirdo DPPH cua bot rau ma

Két qua ¢ bang 5 cho thay, nhiét do say khac
nhau c6 anh hudéng dang ké dén TPC, TFC va kha
nang loai goc tw do DPPH ctia bot rau ma (p <
0,05). TPC, TFC va kha nang loai goc tw do DPPH
ctia bot rau ma déu dat gia tri cao nhat khi say & 20
va 25°C, khac biét khong co6 y nghia thong ké. Cu
thé, TPC, TFC va kha nang loai goc tw do DPPH
ctia bot rau ma say & 20°C lan luot 1a 80,70 + 2,36
mg GAE/g, 44,48 + 0,33 mg QE/g va 9,19 + 0,06
mg TE/g va ctia bot rau ma say ¢ 25°C 1a 79,57 +
2,85 mg GAE/g, 44,28 + 0,15 mg QE/g va 9,12 +
0,02 mg TE/g, tuong tmg. Nhiét do sdy cao hon
(30°C) dan dén su suy giam dang ké TPC (73,91 +
4,57 mg GAE/g), TFC (38,62 + 2,43 mg QE/g) va
kha nang loai goc tw do DPPH (9,06 + 0,04 mg
TE/g). Nhu vay, nhiét do say thap hon (20 - 25°C)
giup bao toan tot hon cac hop chat va hoat tinh
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chong oxy hoa trong bot rau ma. Cac hop chat
chong oxy hoa rat nhay cam voi nhiét, do d6 ham
luong va hoat tinh ctia cac chat ndy suy gidm dang

ké dudi tac dong ctia nhiét do cao trong thoi gian
dai [35].

Bang 5. TPC, TFC va kha niing loai goc tv do DPPH c1a bt rau ma & cac nhiét do sdy khac nhau

Nhiét do say (°C) TPC (mg GAE/g) TFC (mg QE/g) DPPH (mg TE/g)
20 80,70 + 2,36 44,48 + (0,33* 9,19+ 0,06*
25 79,57 + 2,85 4428 + (0,15 9,12 + 0,02%
30 73,91+ 457" 38,62 + 2,43" 9,06 = 0,04°

Ghi chu: Cic gia tri trung binh co cung chir cai di kém trong cung mot cot thi khac biét khong co y

nghia thong ké ¢ muc 5%.

Trong nghién cttu nay, TPC ctia bot rau ma
dao dong tir 73,91 + 4,57 mg GAE/g dén 80,70 +
2,36 mg GAE/g va cao hon so vdi bot cam gao
(4,15 £ 0,19 mg GAE/g) [36], bot 14 khoai lang
9,73 £ 0,09 mg GAE/g) [37]. Bén canh do,
flavonoid la mot phan l6p chinh ctia polyphenol
trong thuc vat va duoc bao cdo la mot trong nhiing
nhom chat phytochemical tu nhién chinh c6 trong
chiét xuat ctia rau ma [3]. TFC ctia bot rau ma siy
bom nhiét cao hon dang ké so voi bot téi den
(14,37 mg QE/g) [38], tuy nhién lai thap hon so
voi bot tao bién (45,93 + 0,56 mg QE/g) [39]. Kha
nang loai goc te do DPPH 12 mot chi tieu dung dé
kiém tra kha nang chong oxy hda, gia tri nay dao
dong tir 9,06 + 0,04 dén 9,19 + 0,06 mg TE/g & bot
rau ma siy bom nhiét. Tt ca cac hop chat sinh
hoc c6 kha nang trung hoa goc tu do DPPH bang
cach lay mot nguyén t hydro. Nghién ctu cta
Sabaragamuwa va Perera (2023) [3] da chung
minh su twong quan gitta TPC, TFC va kha nang
loai goc tw do DPPH trong chiét xuat rau ma. Phan
tich twong quan Pearson cho thay, moi twong quan
duong manh meé gitra méi cap bién voi mic do tin
cay 95%. biéu d6 ching minh rang, cac hop chat
sinh hoc co trong rau ma da goép phan lam giam
goc te do DPPH va cho thay tiém nang chong oxy
hoa manh mé ctia san pham nay.

4. KET LUAN

Nghién ctru da xac dinh mo hinh Midilli c6 thé
duoc ap dung dé du doan chinh xac qua trinh siy
bom nhiét bot rau ma. Dong thoi, sdy bom nhiét &
25°C 1a phuong phap say thich hop tao ra san
phdm bot rau ma dat chat luong cao vé mau sic va
duy tri tot ham luong céac hop chat sinh hoc ciing
nhu kha niang chong oxy hoda trong san pham.
Nghién ctru c6 y nghia thuc tién va quan trong
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trong viéc mo ra tiém nang ung dung ctia rau ma
trong nganh cong nghiép thuc phdm, gép phan gia
tang gia tri kinh t€ va cai thién doi song ctia nguoi
nong dan trong ngudén nguyén litu nay. Cac
nghién ctru tiép theo nén tap trung vao phat trién
san ph4dm thuc phdm tir bot rau ma sy bom nhiét
nhiam da dang héa san phdm tir nguyén liéu rau
ma. Ngoai ra, st phan hiy mau sac va su thay doi
ham luong hop chat sinh hoc hay kha niang chong
oxy hoéa ctia bot rau ma ciing can duoc khao sat
trong thoi gian bado quan véi cac diéu kién bao
quan khac nhau.
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MODELING THE DRYING KINETICS AND CHANGES IN ANTIOXIDANT COMPOUNDS
OF GOTU KOLA (Centella asiatica (L.) Urb.) POWDER USING HEAT PUMP DRYING METHOD

Chau Van Dan"?2, Nguyen Binh Dang’,

Nguyen Tuan Anh’, Tran Chi Nhan'

!Institute of Food and Biotechnology, Can Tho University

?Faculty of Fisheries-Technology, Can Tho Technical Economic College

Abstract

The study aimed to identify a suitable drying model and heat pump drying conditions for
producing Gotu Kola (Centella asiatica (L.) Urb.) powder with high sensory quality in terms of
color and antioxidant compound content during drying. The material was dried in a heat pump
dryer at temperatures of 20, 25, 30°C until equilibrium moisture content was reached. After
drying, the color values, water activity, total polyphenol content (TPC), total flavonoid content
(TFC), DPPH radical scavenging activity of the Gotu Kola powder were analyzed. In addition, a
drying kinetic model for Gotu Kola powder under heat pump drying was developed. The findings
showed that the Midilli model best described the drying behavior of Gotu Kola under heat pump
drying, with a very high coefficient of determination (R2 = 0.9969 - 0.9980) and low RMSE (0.0143
-0.0172) and ¥ (0.0002 - 0.0004) values. The effective moisture diffusivity increased with drying
temperature (20 - 30°C), ranging from 2.489 x 102 to 4.363 x 102 m2Us™. The activation energy
required for the drying process was 41.44 kJ.mol*. Additionally, the results indicated that drying
at 25°C yielded Gotu Kola powder with low water activity (0.5766 + 0.015) and a bright green
color (L = 64.92 £ 0.57; a = -8.59 + 0.16; b* = 26.8 = 0.80). Furthermore, drying at 25°C also
resulted in the highest values of TPC (79.57 + 2.85 mg GAE/g), TFC (44.28 + 0.15 mg QE/g),
DPPH radical scavenging capacity (9.12 + 0.02 mg TE/g).

Keywords: Antioxidant compound, color, drying kinetic, Gotu Kola, heat pump drying.
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TOM TAT

Nghién ctru nham xac dinh kha ning khang khuén va hoat tinh chéng oxy hoéa cta cao chiét
hanh tim (Alium ascalonicum) duoc trich ly bang ethanol 70% (1: 8 w/v), dong thoi danh gia
hiéu qua tng dung trong bdo quan lanh (4 + 1°C) lap xudng ca tra (Pangasianodon
hypophthalmus). Cao chiét hanh tim thé hién hoat tinh khang khuan voi MIC 3,13 mg/mL trén
Edwardsiella ictaluri va chong oxy hoa manh véi ICy, 0,22 mg/mL (ABTS®™). Thi nghiém duoc
thuc hién trén bon nhéom lap xudng bd sung cao chiét & cac néng do: 0 (doi chung), 0,22; 1,68;
3,13 g/kg, bao quan trong 8 tuan. Két qua cho thay, mau bé sung cao chiét hanh tim nong do
1,68 g/kg dat diém cam quan cao nhat (6,78 diém) sau 8 tuan bdo quan lanh. Déng thoi, b6 sung
cao chiét & nong do 1,68 g/kg gitp han ché sy thay ddi vé do cing, 36 4m, ham luong peptide
hoa tan trong TCA, chi s6 PV, TBARS va téng so6 vi sinh vat hiéu khi. Cac gia tri nay lan luot la
2.666 g;, 45,1, 6,23 umol tyrosine/g, 2,04 mEq peroxide/kg, 0,99 mg MDA/kg va 4,97

log,,CFU/g sau 8 tuan bao quan lanh.

Tt khéa: Bio quan lanh, cao chiét hanh tim, chong oxy hoa, khang khuan, lap xudng cd tra.

1. DAT VAN BE

Lap xudng truyén théng mién Tay thuong
duoc ché bién tir thit két hop mo lon va duoc siy
kho dé bao quan. San phdm gia tri gia tang moi
nhu lap xuéng cé 1a san pham tiém nang voi muc
tieu dem lai nhiéu lua chon cho nguoi tiéu dung,
ly tudng trong cac ché do an kiéng low-carb va
phuc vu do6i tuong han ché stt dung thuc pham la
dong vat trén can. Nghién ctu cua Tran Xuan
Hién va H6 Thi Ngan Ha (2018) [1] da ché bién
thanh cong lap xudng tir thit ca 16c b6 sung mo ca
tra. Nam 2024, Viét Nam c6 dién tich tha nuéi ca
tra dat 5,7 nghin ha v6i san luong 1,787 triéu tan
[2]. Thit va m& ca tra c6 gia dinh dudong cao nho
vao ham luong protein cao va thanh phan axit béo
(ty e axit béo bao hoa, axit oleic va axit linoleic
cao, cung ty lé axit béo khong bao hoa da noi doi
n3/n6 thap), duoc khuyén nghi tiéu thu bdi
chuyén gia dinh duong [3, 4]. Lap xuong tu thit
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va mo ca tra 1a mot san pham gi4 tri gia ting maoi
thay thé hoan toan nguyén liéu tit lon, nham giam
chét béo bao hoa va tan dung nguon thiy san ban
dia, gop phan da dang héa san phidm, dap tng
nhu cau nguoi tiéu dung, tao ra san phdm dinh
duong, an toan, tién loi. Tuy nhién, véi ham luong
cao axit béo khong bao hoa, mo ca dé bi oxy hoa
lipid, gay 6i dau, dé anh hudng khong tot dén
mau sac, mui vi va han stt dung, tir d6 gay giam
chat luong san phdm.

Hién nay, phu gia nhu: Sorbat, phosphate,
nitrit/nitrat, BHT/BHA duoc st dung phé bién dé
bado quan lap xuéng truyén thong. Mac du hiéu
qua nhung cac hop chat nay tiém 4n du luong hoa
hoc c6 thé gay rdi ro cho stc khoe. Xu huéng st
dung chat bao quan tu nhién, gidm du luong hoa
chat nhung van dam bao ham luong chat chong
oxy hoa va khang khudn doi voi thuc pham néi
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chung va san phiam thiay san néi riéeng dang rat
duoc quan tam [5].

Allium 1a chi don ti diep dugc x€p vao ho
Amaryllidaceae, ho Liliaceae va mot ho riéng biét
1a ho Alliaceae. Cac loai Allium da dwoc trong dé
lam thuc pham, thudc hoac muc dich ton gido. Cac
loai thuoc chi Allium nhu: Hanh tay (A. cepa), toi
(A. sativum), hanh tim (4. ascalonicum) déu dugc
ghi nhan chtta nhiéu hop chat sinh hoc co hoat
tinh khang khu4n va chong oxy héa manh. Cac
nhom hop chat chinh trong Allium bao gom:
Organosulfur, flavonoids, saponins va phenolic
axit, c6 lién quan mat thiét dén cac tac dung sinh
hoc nay [6]. Nhiéu nghién cttu da bé sung cao
chiét hoac bot tir Alium nhu hanh tay, toi va hanh
tim vao nguyeén liéu ca phi lé va san pham thay san
(surimi, xdc xich) nham nang cao chat luong nho
vao hiéu qua chong oxy hoa va kéo dai thoi gian
bao quan [5, 7 - 9]. Cao chiét tir hanh tim (Alium
ascalonicum) c6 nguodn goc tai thi xa Vinh Chau,
tinh Séc Trang, duoc nghién ctru nham danh gia
cac dac tinh khang khuén va chong oxy hoa. Trén
co s& do, nghién cttu xac dinh dwoc nong do bé
sung phu hop vao lap xudng ca tra nham duy tri
chat luong trong diéu kién bdo quan lanh (4 +
1°C), dong thoi gop phan phat trién san phdm lap
xXuong ca an toan va da dang.

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

Hanh tim (AZium ascalonicum) duoc thu mua
truc tiép tai ho gia dinh trong hanh tim & thi xa
Vinh Chau, tinh Séc Trang, sau d6 duoc van
chuyén vé phong thi nghiém. Cac mau duoc rita
sach, dé rdo, cat 1at mong va say kho & 55°C trong
48 gi® va nghién thanh bot. Sau do, bot hanh duoc
ngam trong ethanol 70% (1: 8, w/v) & 37°C va lac
trong 24 gior [10]. Dich chiét thu duoc duoc loc,
sau do tién hanh c6 quay chan khong & 50°C dé
thu cao chiét. Cao chiét dugc bao quan lanh dong
(-18 £ 2°C) dén khi tién hanh thi nghiém.

Ca tra (Pangasianodon hypophthalmus) c6
khoi luong 1.500 + 200 g thu mua tir cho Tan An,
thanh pho Can Tho. C4a dugc dam bao con song,
khong bi tray xudc hodc mac cac bénh trén da. Ca
duoc cho vao thung chuyén dung van chuyén vé
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Phong thi nghiém, Khoa Khoa hoc va Céong nghé
Ché bién thuy san, Truong Thiy san, Pai hoc Can
Tho.

Phuong phap tién hanh san xuat lap xuong:
Lap xuong ca duoc san xuat dua trén nghién ctu
tham do véi quy trinh cé6ng nghé nhu sau: Thit ca
sau xay tho duoc b6 sung mo ca (10% w/w, mo ca
duoc cat hat luu tir dé ca da loai bd da) va cao chiét
hanh tim v6i ba mtc nong d9, trong d6 mau doi
ching 1a khong b6 sung cao chiét. Hon hop thit ca
xay dugc phoi tron voi phu gia va gia vi (tiéu hat:
1%, tieu xay: 0,5%, duong: 5%, mudi: 1%, bot ngot:
0,5%, ruou: 10%, sorbitol: 1,5%, STPP: 0,2%, gelatin:
0,2% (w/w theo khoi luong c4). Hon hop duoc gia
15 phut, tién hanh dinh hinh trong vé collagen va
say & nhiét do 80°C (4 gid) theo nghién ctu cta
Tran Xuan Hién va Ho Thi Ngan Ha (2018) [1] co
diéu chinh. Lap xudng duoc dé ngudi, bao goi
chan khong (bao bi PA) va bao quan ¢ diéu kién
lanh (4 +1°C).

2.2. Phuong phap nghién ctru

22.1 B tri thi nghiém

Noi dung 1: Khdo sit kha nang khang khuan
va chong oxi hda cua cao chiét ham tim.

Khdo sat hiéu qua trung hoa goc tr do
ABTS" " Hoat dong loai bd goc tu do duogc xac dinh
bang phuong phap khit mau ABTS®* theo phuong
phap cta Nenadis va cs (2004) [11]. Khi cho chat
chong oxy hoa vao dung dich ABTS*, cac chat
chong oxy hoa sé khtrion ABTS®* thanh ABTS lam
cho dung dich mat mau xanh. Hon hop phan tmg
gbém 10 pL cao chiét hanh tim va 990 pL dung dich
ABTS*" duogc t trong 6 phut ¢ nhiét do phong. Hon
hop sau khi 1 duoc do d@o hap thu quang phd &
budc song 734 nm.

DPanh gid kha nang khang khuan cua cao chiét
hanh tint. Néng do tc ché toi thiéu (MIC) cta cao
chiét hanh tim d6i voi vi khuan Edwardsiella
ictaluri duoc thuc hién trén dia 96 giéng theo
phuong phap ctia Oonmetta-Aree va cs (2006) [12]
va Sarker va cs (2007) [13]. Cao chiét hanh tim
duoc pha loang trong 25% DMSO. Trong khi do,
chat chi thi resazurin va gentamicin (d6i chung
duong) duoc pha trong nudc khir ion vo trung &
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noéng do lan luot 1a 10 va 200 pg/mL. Vi khudn
FEdwardsiella ictaluri duoc tang sinh trong moi
truong TSB. Mat s6 vi khuan thu duoc ¢ 5 x 10°
CFU/mL. Hon hop chtta 50 pL. mau cao chiét hanh
tim, 50 pL dung dich vi khu4n va 20 pL dung dich
resazurin dugc bom vao moi giéng. Sau khi 4 &
37°C trong 18 gio, cac dia duoc quan sat dé xac
dinh nong do thap nhat cta cao chiét c6 kha nang
tc ché su phat trién cta vi khudn th nghiém.
Mau sic cta dung dich chuyén tir tim sang hong,
duoc xac dinh 1a gia tri MIC [13].

Noi dung 2: Khdo sdt anh hudng cua cao chiét
hanh tim bo sung dén chat luong va thoi gian bao
quan lanh (4+ 1°C) lap xuong cd tra.

Thi nghiém duoc bo tri hoan toan ngau nhién 1
nhan t6 voi 4 nghiém thic va 3 1an lap lai. Nhan to
khao sat 1a 3 nong d6 cao chiét hanh tim bé sung
lan luot 1a 3,13; 1,68; 0,22 g/kg (mau do6i chung
khong b6 sung cao chiét hanh) (nong do bd sung
dua vao két qua gia tri MIC (3,13 mg/mL), IC;,
(0,22 mg/mL) ctia cao chiét hanh & noi dung 1 va
gia tri trung binh hai gia tri nay). Tai cong doan
phoi tron, paste ca duoc bd sung cao chiét (voi cac
noéng do theo timg nghiém thitc) cting voi cac loai
phu gia va tiép tuc thuc hién cac buoc da duoc mo
ta & noi dung chuén bi vat lieu. Mau lap xudng sau
dé6 duoc bao goi chan khong (bao bi PA) va bao
quan lanh (4 + 1°C). Mau duoc phan tich chi tiéu
héa ly, vi sinh va cdm quan vao cac tuan 0, 2, 4, 6, 8.

2.2.2. Phurong phap phan tich

Bang 1. Phurong phap phéan tich

Chi tiéu phan tich Phuong phap phan tich
Am %) Phuong phép say dén khéi luong khong ddi [14]
Gia tri pH l[-)l(; ]theo phuong phap ctia Hultmann va cs (2012)
D6 clmg () May do cau truc TA Xtplus Texture Analyser

(Stable Micro Systems, YL, Anh)

Chi s6 peroxide (PV, mEq peroxide/kg)

Phuong phap ctia International IDF Standards
(2006) [16]

Chi s6 TBARS (mg MDA/kg)

Phuong phéap so mau quang phé [17]

Téng so6 vi sinh vat hiéu khi (log,,CFU/g)

Phuong phép d6 dia [18]

banh gia cam quan (diém)

Cho diém theo phuong phap Hedonic [19]

Ham luong peptide hoa tan trong TCA (umol
tyrosine/g)

Phuong phap cta Benjaku va cs (2002) [20];
Lowry va cs (1951) [21]

Hiéu qua trung hoa goc tu do ABTS** (%)

Phuong phap khir mau ABTS®*" mo ta boi Nenadis
vacs (2004) [11]

Néng @6 tc ché toi thiéu (MIC, mg/mL)

Phuong phap ctia Oonmetta-Aree va cs (2006) [12]
va Sarker va cs (2007) [13]

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha niing chdng oxy héa cta cao chiét
hanh tim

3.1.1. Khd nang trung hoa goc tir do ABTS*

bé xac dinh kha nang trung hoa goc tu do
ABTS*, cao chiét hanh duoc pha loang thanh day
nong do tir 31,25 - 250 pg/mL. Hiéu qua trung hoa
goc tu do cta cao chiét ting tir 9,23% & nong do
31,25 pg/mL dén 56,07% & nong do 250 pg/ml.
Kha ning chong oxy hoa ciing nhu hiéu qua trung

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025

hoa goc t do ABTS®* ctia cao chiét hanh duoc so
sanh dua vao gia tri ICs,. Gia tri IC;, ctia cao chiét
hanh duoc tinh duwa vao phuong trinh héi quy
tuyén tinh (Hinh 1).

Két qua cho thay, gia tri IC;, cia cao chiét
hanh tim 1a 220 ug/mlL, thé hién kha nang chong
oxy hoéa manh hon so v6i két qua nghién ctru cia
Alagarsamy va cs (2018) [22], v6i kha nang trung
hoa 50% goc tw do ABTS® & nong do 546,7 pg/mL.
Kha nang trung hoa 50% goc tu do ABTS* (ICs,)
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ctia hanh vang, hanh do6 va hanh trang lan luot 1a
145,4 pg/mlL, 128,8 ng/mlL va 48,2 ng/mkL [23].
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Hinh 1. Kha ning trung hoa goc tir do ABTS**

3.1.2 Khad nang khdng khuin cua cao chiét
hanh tim

Kha ning khang khuén ctia cao chiét hanh tim
trong thi nghiém nay duoc thuc hién trén dong vi
khuan Edwardsiella ictaluri. Cao chiét hanh tim c6
gia tri MIC déi voi vi khuidn Edwardsiella ictaluri
duoc xac dinh la 3,13 mg/mL. Trong nghién ctu
ctia Jaikhamwang va cs (2023) [24], cao chiét &
nong do 10 mg/mL c6 thé tc ché duoc
Staphylococcus aureus, S. epidermidis va Bacillus
cereus. Hoat tinh khang khudn cta cac loai
Allium da duoc cong nhan tir 1au, voi allicin va cac
thiosulfinate khac va cac san phdm bién ddi cta
chung thé hién hoat tinh khang khuan ro rét [25].
Cac hop chat duoc tim thay trong chiét
xuat Allium co6 hoat tinh tc ché d6i voi nhiéu loai
vi sinh vat, nhu vi khudn, ndm, vi rut va ky sinh
trung. Cac hop chat khang khudn c6 ngudn goc tir
Allium &c ché vi sinh vat bang cach phan tng véi
cac nhom sulfhydryl (SH) cta protein dich. Theo
Nemati va cs (2018) [26], bot hanh tim twoi duoc
sdy dong kho c6 hiéu qua chong lai £ col
Klebsiella va Staphylococcus aureus, voi nong do
tc ché t6i thiéu (MIC) lan luot 1a 3,29; 3,6; 3,8
mg/mL. Két qua nghién ctu ctua Adeniyi va
Anyiam (2004) [27] caing cho thdy, cao chiét hanh
tim c6 hiéu qua chong lai 5 ching Helicobacter
pylori, voi MIC dao dong tir 6,25 - 12,5 mg/mL.

3.2. Anh hudéng ctia ndng d6 cao chiét hanh
dén thoi gian bao quin lanh (4 + 1°C) cta lap
xuong

3.2.1. Thanh phéan hoa hoc cua nguyén liéu

Céc thanh phan héa hoc co ban nhu: Do 4m,
protein, lipid, khoang ctia ca tra phi 1é va ca tra
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nguyén con duogc xac dinh dé 1am co s¢ danh gia
chat luong nguyeén liéu ban dau cta qua trinh san
xuat. Két qua phan tich duoc trinh bay & bang 2.

Bang 2. Thanh phin héa hoc ctia ¢4 tra phi lé

Thanh phan (%) Ham luong
Do 4m 78,81+ 0,90
Protein 16,02 + 0,10

Lipid 2,97 £0,11
Khoang 1,61+ 0,07

Két qua & bang 2 cho thay, ham luong protein
trong két qua nghién ctru ctia Nguyén Lée Anh Dao
va cs (2025) [28] 1a 16,01%, tuong duong voi két
qua phan tich trong nghién cttu nay la 16,02%. Tuy
nhién, ham luong lipid va khoang ctia ca tra phi lé
(2,97% va 1,61%) cao hon so véi két qua nghién cttu
ctia Nguyén Le Anh DPao va cs (2025) [28] 1a 1,37%
va 0,92%, trong khi d6 ham luwong 4m dat 78,81%
thap hon so voi két qua nghién ctru ctia Nguyén Leé
Anh Dao va cs (2025) [28] 1a 80,86%. Su khac biét
trong phan hoa hoc duoc giai thich, c6 thé do anh
hudng ctia moi truong song, diéu kién chan nuoi
va nguon thic dn da tao nén su khac biét vé thanh
phan hoéa hoc cta ca.

3.2.2. Do cung

Céc thong s6 vé do cing cé tac dong 16n dén
kha nang chip nhan cau truc lap xudng ctia nguoi
tieu dung. Két qua & bang 3 cho thay, do ctimg cta
cac mau b6 sung cao chiét hanh tim cao hon mau
khong b6 sung cao chiét, tuy nhién khac biét
khong c6 y nghia thong ké (p > 0,05) gitta cAc mau
lap xudng vao ngay dau ctia qua trinh bao quan.
Do cimg ctia cac mau lap xudng cé xu huong ting
dan trong qua trinh bdo quan lanh (1.813 - 3.891
g). Do cimg ting lén trong cac san phdm thit
trong qua trinh bao quan lanh duoc cho 1a két qua
ctia sy mat 6n dinh nhit twong do nudc va chat béo
tach khoi ma tran protein [29]. Bén canh d6, qua
trinh oxy hoa protein cting cé thé dan dén do ciung
tang lén thong qua su hinh thanh ciac nhom
cacbonyl, mat chttc niang protein va hinh thanh
lien két chéo protein thong qua lién két disulphide
[30]. PO ciing ctia mau lap xudng doi chimg ting
dang ké va khac biét co y nghia thong ke (p <
0,05) so voi mau bé sung cao chiét 1,68 va 3,13
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g/kg sau 2 tuan bao quan lanh. Cac mau lap xudéng
b6 sung cao chiét hanh ty 1é cang cao thi do cung
cang thép, cho thay chat chong oxy hoéa tu nhién
c6 thé lam gidm d¢ cing cua cac san pham thit
bang cach tang d¢ 6n dinh nhii tuong va gidm lién
két chéo thong qua kha nang bao vé protein khoi
qué trinh oxy héa. Hon nita, chat chong oxy hoa tu

nhién c6 thé bao vé mang co khoi qua trinh oxy
hoa lipid, tir @6 sé co tac dung co loi doi voi cac
dac tinh vé két cau [31]. Két thuc qua trinh bao
quan, mau lap xuéng bo sung cao chiét hanh 1,68
va 3,13 g/kg c6 do ctmg thap nhat (2.666 va 2.450
gy, khac biét co y nghia thong ke (p < 0,05) so voi
hai mau con lai.

Bang 3. Su thay d6i pH, ham lhzgng peptide hoa tan TCA (pmol tyrosine/g) va do cimg (g)
cuia lap xudng trong qua trinh bao quan lanh

Thoi gian bdo | Noéng do Ham luong peptide L

quan (tuan) (g/kg) pH (umol tyrosine/g) Do cimg ()
boi chung 6,32 +0,10* 5,07 +0,07% 1.813 + 167*

0 0,22 6,35+ 0,03* 5,01 +0,06* 1.928 + 1312

1,68 6,33 + 0,01* 5,09 +0,15* 1.913 + 85*

3,13 6,34 +0,07* 5,07 +0,14* 1.944 + 120?

boi chung 6,20 + 0,06* 543 +0,11* 3.006 + 179
9 0,22 6,21 + 0,09* 5,354+ 0,10° 2.686 + 134*
1,68 6,23 + 0,05* 521+0,12* 2.380 + 172"

3,13 6,23 + 0,05* 5,18+ 0,10% 2.031 + 124¢

boi chung 6,07 £ 0,012 6,65+ 0,13* 3.514 + 162°

A 0,22 6,09 + 0,01 6,14 + 0,14° 3.056 + 14°
1,68 6,13 + 0,02 5,55+ 0,13° 2.372 +157¢

3,13 6,14 + 0,02¢ 538 +0,11° 2.095 + 13¢

boi ching 6,18 + 0,012 7,76 +0,14* 3.843 + 150°

6 0,22 6,17 +0,02* 7,21 +0,15° 3.604 + 121°
1,68 6,17 + 0,022 597 +0,17° 2.579 + 143P

3,13 6,19 + 0,02* 571 +0,13° 2.358 + 134"

boi ching 6,38 + 0,04* 8,13 +0,07% 3.891 + 180?

3 0,22 6,34 + 0,02 7,53 +0,15° 3.681+91°
1,68 6,29 + 0,02 6,23 +0,14° 2.666 + 121°

3,13 6,26 + 0,02¢ 5,92 +0,15° 2.450 + 113P

Ghi chu: Nhitng chit cdi a, b, c... khdc nhau trong mot ngdy 1ay mau biéu thi sur khic biét co y nghia

thong ké (p < 0,05).
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323 Do am cua lap xuong trong qua trinh
bdo quan lanh

Su thay déi do 4m cta lap xudng trong 8 tuan
bao quan lanh duoc thé hién ¢ hinh 2. Do 4m ban
dau cta san pham lap xuéng khong bi anh hudéng
bdi nong do cao chiét chiét hanh tim bd sung (p >
0,05). Theo thoi gian bdo quan, do 4m cua lap
xudng c6 xu huong ting dan tir 43,3 - 47,6%. Sau 6
tuan ngay bao quan lanh, mau do6i ching c6 do 4am
cao hon va khac biét co y nghia thong ké (p < 0,05)
so voi hai mau b6 sung cao chiét cao nhat. Mau
doi chimng va mau b6 sung cao chiét 0,22 g/kg co
do 4m cao hon va khac biét c6 y nghia thong ke (p
< 0,05) so v6i hai mau b6 sung cao chiét con lai.
Két qua nay tuong tu voi két qua nghién ctru cia
Ajiboye va cs (2011) [32], Nurullah va cs (2007)
[33], khi do 4m ctia kho ca Mola ting dan trong
qué trinh bao quan. Thuc phdm khi c6 do 4m cao
sé tao diéu kién thuan loi cho su tang trudng cta vi
sinh vat [34].

3.2.4. Tong so vi sinh vat hiéu khi (TVC) cua
lap xuong trong qua trinh bdo quan lanh

Gia tri TVC duoc st dung nhu mot chi so chap
nhan doi voi cac san phdm thty san [35]. Gia tri
TVC ctia lap xudng & tat ca nghiém thie déu c6 xu
huéng ting dan trong 8 tuan bao quan, dao dong
trong khoang 3,22 - 5,88 log;,CFU/g (Hinh 2). Sau
2 tuan bao quan lanh, gia tri TVC ctia mau b6 sung
cao chiét hanh 1,68 va 3,13 g/kg thap hon va khac
biét co y nghia thong ké (p < 0,05) so véi mau doi
ching va mau b sung cao chiét 0,22 g/kg. Dén
tuan 4, tat ca cac mau bd sung cao chiét déu co gia
tri TVC thap hon va khac biét c6 y nghia thong ké
(p < 0,05) so voi mau doi ching. Diéu nay co lién
quan dén viéc tang do 4m cua mau lap xuong, su
gia tang mat so vi sinh vat trén cac mau thit kho
trong thoi gian bao quan c6 lién quan dén su hap
thu do 4m tir moi trudng ctia san pham [36].

Mau d6i chung c6 gia tri TVC la 5,88
log,,CFU/g sau 8 tuan bao quan, vuot gidi han
duoi 5 x 10° CFU/g theo TCVN 7049:2020 [37] vé
gia tri TVC doi voi thit ché bién da qua xtt ly nhiét.
Trong khi do, mau lap xudng bé sung 0,22 g/kg
sau 8 tuan bao quan lanh c6 gia tri TVC 1a 5,63
log,,CFU/g, gan vuot gi¢i han dudi cho phép, mau
lap xuéng bé sung 1,68 va 3,13 g/kg c6 mat so vi
sinh vat lan luot 1a 4,97 va 4,81 log,,CFU/g, van

236

nam trong giéi han cho phép. Mot s6 nghién ctru
da chi ra rang, hanh tim c6 hoat tinh khang khuin
va chong oxy hoda, trong d6 chtta hai nhém hop
chat chinh c6 tac dung chong oxy héa va khang
khuin nhu cac hop chat chta luu huynh (allyl
trisulfide, allyl-cysteine, diallyl sulfide) va flavonoid
(quercetin, flavone) [38]. Nhitng hop chat nay co6
thé pha vo mang té bao vi khuén, tc ché téng hop
protein hoac enzyme thiét yéu, tit d6 lam cham
hodc han ché su phat trién ctia chung.

3.2.5. Sur thay doi pH cua lap xuong trong qud
trinh bao quan lanh

Gia tri pH ctia mau lap xudng dao dong tir 6,07
- 6,38 (Bang 3). Trong 4 tuan bao quan lanh dau
tién, pH ctia cac mau cé xu huéng giam dan. Su
giam pH ctia cac mau doi chimg nhanh hon, dat
gi4 tri 6,07 sau 4 tuan bao quan. Nguyén nhan cé
thé do trong qua trinh bao quan, san pham c6 thé
trai qua su giam pH do nhiéu yéu t6 khac nhau,
nhu sw chuyén ddi carbohydrate thanh axit lactic
va axit acetic béi mot s6 LAB nhu: Lactobacillus,
Streptococcus, Pediococcus [39, 40]. Sau 4 tuan
bao quan, pH tir cic mau cé dau hiéu tang dén khi
két thuc thi nghiém, gia tri pH dao dong trong
khoang 6,07 - 6,38 tir tuan 4 dén tuan 8 bao quan
lanh. Nguyén nhan 1a do su phat trién cta vi khuin
gay hu héng, cung voi su hoat dong cua cac
enzyme ndi sinh dan dén viéc phan huy protein
thanh cac hop chat nito bay hoi [41, 42]. Trong
sudt qua trinh bao quan, mau déi ching cé su thay
d6i pH dang ké so voi mau bd sung cao chiét 1,68
va 3,13 g/kg.

3.2.6. Ham luong peptide hoa tan trong TCA
cua lap xuong trong qua trinh bao quan lanh

Ham luong peptide hoa tan trong TCA cho
thay su bién tinh va phan hiy cta protein [43, 44].
Bang 3 thé hién su gia taing ham luong peptide cia
lap xuong trong qua trinh bao quan tir 5,01 - 5,09
dén 5,92 - 8,13 (umol tyrosine/g), cho thiy hoat
dong phan giai protein trong cac mau lap xudng.
Su gia ting nong do peptide chti yéu la do hoat
dong vi sinh vat [45]. Trong nghién cttu nay, ham
luong peptide mau doi chimg ting manh sau 2
tuan va mau bé sung 0,22 g/kg ting manh sau 4
tuan quan lanh. Trong khi do, ham luong peptide
mau bé sung 1,68 va 3,13 g/kg c6 xu huong tang
6n dinh trong suot thoi gian bdo quan. Sau 4 tuan
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bdo quan, mau do6i ching va mau bé sung 0,22
g/kg (6,65 va 6,14 pymol tyrosine/g) c6 ham luong
peptide cao hon va khac biét cé y nghia thong ké
(p < 0,05) so v6i mau b6 sung 1,68 va 3,13 g/kg
(5,55 va 5,38 ymol tyrosine/g). Két qua nay ching
minh tac dung tc ché hoat dong cta vi sinh vat khi
b6 sung cao chiét hanh vao lap xudng & néng do
1,68 va 3,13 g/kg. Dong thoi, ham luong peptide
ctia mau bé sung 1,68 va 3,13 g/kg khac biét
khong co6 y nghia thong ké (p > 0,05) sau 8 tuan
bao quan lanh.

3.2.7. Chi so PV

Chi s6 PV la mot trong nhimg chi tiéu quan
trong dé danh gia su oxy hoa chat béo so cap [46].
Trong nghién ctru nay, PV ban dau dao dong ti
1,51 - 1,75 meq peroxide/kg va c6 xu hudong ting
dan trong sudt qua trinh bao quan lanh, dat 1,88 -
2,59 vao cudi thi nghiém (Bang 4). Nguyén nhan la
do ham luwong hydrogen peroxide hinh thanh
nhiéu trong giai doan dau, lam cho chi s6 PV ting

nhanh [47]. Pang chu y, cac mau c6 bd sung cao
chiét hanh tim & nong do 1,68 va 3,13 g/kg c6 gia
tri PV thap hon dang ké so voi hai mau con lai va
su khac biét c6 y nghia thong ké ngay tir tuan dau
(p < 0,05). Sau 8 tuan bao quan, mau doi chimg va
mau 0,22 g/kg dat PV lan luot 2,59 va 2,36 meq
peroxide/kg, trong khi mau 1,68 va 3,13 g/kg chi
dat lan luot 2,04 va 1,88 meq peroxide/kg, cho
thay hiéu qua ttc ché qua trinh oxy hda lipid ro rét
khi st dung cao chiét hanh tim & néng do phu
hop. Diéu nay phu hop véi két qua nghién ctru cia
Zielinska va cs (2008) [48], theo d6 cac hop chat
phenolic trong hanh @6 bao gom: Anthocyanin,
flavonoid, quercetin va cac thanh phan luu huynh
dé bay hoi co hoat tinh nhat goc tu do, gitp kéo
dai thoi han st dung thuc phdm chita chat béo.
Trong két qua nghién ctru nay, toan bo gia tri PV
thu duoc déu thap hon giéi han cho phép 1a 10 - 20
meq/kg [49].

Bang 4. Sy thay d6i chi s6 PV (meq/kg) lap xudng trong qua trinh bao quan lanh

R . Thoi gian bao quan (tuan)
Nong do (g/kg) 0 5 A P 3

boi chimg 1,75+0,11° 1,91+ 0,117 2,07 £ 0,07* 2,31 £0,02% 2,59 + 0,06*

0,22 1,66 +£0,09* | 1,79+0,09® | 1,99 + 0,24 2,14 £ 0,05* 2,36 +0,05°

1,68 1,54 +0,03" 1,64 + 0,06 1,72 + 0,07 1,85+ 0,07" 2,04 + 0,09¢

3,13 1,51 + 0,04° 1,58 +0,10" 1,57 £ 0,04¢ 1,67 +0,10° 1,88 £ 0,08¢
Ghi chu: Nhimmg chit cdi a, b, c... khdc nhau trong mot cot biéu thi sur khac biét ¢ y nghia thong ké

(v < 0,05).

328 Chi s6 Thiobarbituric axit reactive cta mau b sung cao chiét duoc ttc ché ngay tir
substances (TBARS) dau. Két qua nay tuong déng voi két qua nghién

TBARS 1la mét chi s6 cia su oxy hoa lipid
thong qua xac dinh ham luong malondialehyde
(MDA) va cac aldehyde khac. Su thay d6i ctia chi
s6 TBARS cta lap xudng duogc trinh bay & bang 5.
Két qua phan tich cho thdy, chi s6 TBARS trong
khoang 0,68 - 1,37 mg MDA/g, tang dan tir tuan
dau dén tuan 4 trudc khi gidm dén tuan 6 roi lai
tang cho dén khi két thuc thi nghiém. Viéc bo
sung cao chiét lam gidm noéng do MDA dang ké.
Ngay ca ngay dau tién bao quan, mau doi chimg c6
chi so TBARS 1a 0,85 mg MDA/g, cao hon va khac
biét co y nghia thong ké so voi mau bé sung cao
chiét 1,68 va 3,13 g/kg, voi gia tri TBARS lan luot
la 0,69 va 0,68 mg MDA/g, do qua trinh oxy hoa
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ctru ctia Bedrni¢ek va cs (2020) [8], khi b6 sung
bot hanh vao xdc xich tir thit ca. Sy bién dong cta
chi s6 TBARS trong 8 tuan bao quan lanh do cac
hydroperoxide khong dugc phan hiy hoan toan
thanh cac san phdm tht cdp ma tén tai & dang
khong tan trong mau lam can tré phan tng xay ra
[50]. Sau 8 tuan bio quan, mau b sung cao chiét
1,68 va 3,13 g/kg c6 chi s6 TBARS khac biét c6 y
nghia thong ké (p < 0,05) so voi hai mau con lai.
Chi s6 TBARS sau 8 tuan bao quan lanh cua tat ca
cac mau thap hon so vdi gia tri chap nhan vé gia tri
TBARS cho su oxy hoa ctia chat béo 1a 5 - 8 mg
MDA/kg [51].
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Bang 5. Sur thay d@6i chi s6 TBARS (mg MDA/kg) lap xudng trong qué trinh bdo quan lanh

R R Thoi gian bao quan (tuan)
Nong do (g/kg) 0 5 1 5 3
bai chimg 0,85+ 0,012 1,15+0,09° | 1,34 +0,20* 1,20 + 0,03* 1,37 £ 0,09*
0,22 0,77 + 0,05 1,04 +£0,07* | 1,20+0,05" | 1,08 + 0,04? 1,21 + 0,05*
1,68 0,69 + 0,07 0,85+ 0,06 | 0,99 +0,03> | 0,88+ 0,04 0,99 + 0,06"
3,13 0,68 + 0,04" 0,76 + 0,06 | 0,87 +0,02¢ 0,76 + 0,08 0,86 = 0,05"

Ghi chu: Nhimmg chit cdi a, b, c... khdc nhau trong mot cot biéu thi su khac biét cé y nghia thong ké

v < 0,05).

3.2.9. biém cdm quan cua lap xuong trong qua
trinh bdo quan lanh

Danh gia cam quan dwoc thuc hién theo
phuong phap cho diém theo thang diém 9 [19] cho
tat ca cac mau. Viéc danh gia cdm quan duoc tién

hanh sau khi cac mau lap xuéng duogc xt Iy nhiét
nhim phan anh dung dic diém cam nhan va chap
nhan cta nguoi tiéu dung khi dn san phdm. Diém
cam quan cua lap xuong trong qua trinh bao quan
lanh duoc trinh bay & hinh 3.
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Hinh 3. Sy thay déi diém cdm quan ciia lap xudéng trong qua trinh bao

Ghi chu: Nhitng chit cdi a, b, c... khdc nhau trong mot ngdy 1ay mau biéu thi sur khic biét co y nghia

thong ké (p < 0,05).

Tuan dau tién, mau bd sung cao chiét nong do
3,13 g/kg c6 mau sic sam hon dang ké so véi cac
mau con lai, c6 diém cam quan thap hon va khac
biét co y nghia thong keé (p < 0,05) so véi mau doi
ching. Trong khi mau d6i chirng va mau bé sung
0,22 va 1,68 g/kg c6 mau do diac trung ctia san
phdm lap xuwong, do trong cao chiét hanh c6 chtra
anthocyanin nhu la chét tao mau te nhién [52]. Sau
4 tuan bao quan lanh, mau bé sung 1,68 g/kg dat
diém cam quan 1a 8,17, cao hon va khac biét c6 y
nghia thong ké (p < 0,05) so v6i mau doi chung
(7,50) va mau bé sung 0,22 g/kg (7,56), thé hién
qua mau sic 6n dinh, mui vi thom nhe va cau trac
mém vira phai sau khi xit ly nhiet. Két thuc qua
trinh bao quan, mic du khong c6 mau nao c6 dau
hiéu hu hong ro rét vé mat cadm quan, tuy nhién
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mau doi chung va mau bé sung 1,68 g/kg cé xu
huong gidm chat luong cam quan, trong khi mau
b6 sung 1,68 g/kg van gitt duoc mui vi dac trung,
mau sic déng déu va cau trac 6n dinh. Mau bé
sung 1,68 g/kg sau 8 tuan bao quan hoan toan
chua c6 dau hiéu hu hong, véi diém cam quan cao
nhat 1a 6,78 va khac biét c6 y nghia thong ké (p <
0,05) so voi cac mau con lai. Két qua nay cho thay,
vai trd quan trong cta cao chiét hanh tim trong
viéc duy tri chat luong cam quan va kéo dai thoi
gian bao quan cua lap xudng.

4. KET LUAN

Cao chiét hanh tim (Allium ascalonicum) cé
hoat tinh khang khudn (MIC = 3,13 mg/mL doi
vOi Edwardsiella ictaluri) va chong oxy hoa (ICs,
= 0,22 mg/mL). Viéc b6 sung cao chiét vao lap
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xudng ca tra & nong do 1,68 va 3,13 g/kg giup
kéo dai thoi gian bao quan lanh (4 = 1°C) thong
qua viéc trc ché su phat trién cta vi sinh vat, gidm
qua trinh oxy hoa lipid va duy tri chat luong cam
quan, trong d6 néng do 1,68 g/kg dat hiéu qua
cam quan tot nhat sau 8 tuan.

TAI LIEV KHAM KHAO

1. Tran Xuan Hién va Ho6 Thi Ngan Ha
(2018). Ché bién lap xudng tir ngudn nguyen lieu
ca loc sach. 7ap chi Dinh duong va Thuc
pham, 14(3), 62 - 71.

2. Vietnam Association of Seafood Exporters
and Producers - VASEP (2025). Ca tra chép thoi co
vuot kho vuon lén. https://vasep.com.vn/san-
pham-xuat -khau/ca-tra/nguyen-lieu/nam-2025-ca-
tra-chop-thoi-co-vuot-kho-vuon-len-32664.html.
Ngay truy cap 8/6/2025.

3. Orban, E., Nevigato, T., Di Lena, G., Masci,
M., Casini, 1., Gambelli, L. & Caproni, R. (2008).
New trends in the seafood market. Sutchi catfish
(Pangasius hypophthalmus) fillets from Vietnam:
Nutritional quality and safety aspects. Food
Chemistry, 110(2), 383 - 389.

4. Hassan, H. U., Ali, A., Al Sulivany, B. S,,
Bilal, M., Kanwal, R., Raza, M. A,, Arslan, A., Ljaz,
M. Z., Kabir, M., Khan, M. R., Rasdi, N. W. & Arai,
T. (2025). Investigation of the effects of phytogenic
dietary additives on growth performance, nutrient
utilization, economic efficiency and health of
Pangasius  hypophthalmus. Implications for
sustainable aquaculture development. Scientific
Reports, 15(1), 22661.

5. Ha, N. T. N, Dao, N. L. A. & Truc, T. T.
(2025). Assessing red onion (A/ium cepa 1.) peel
extract as an antioxidant and antimicrobial agent
for ice storage of tilapia (Oreochromis niloticus)
fillets. Journal of Food Processing and
Preservation, 1, 6642585.

6. Iwar, K., Ochar, K., Seo, Y. A, Ha, B. K &
Kim, S. H. (2024). Alliums as potential antioxidants
and anticancer agents. Infernational Journal of
Molecular Sciences, 25(15), 8079.

7. Majumdar, R. K., Saha, A., Dhar, B,
Maurya, P. K., Roy, D., Shitole, S. & Balange, A. K.

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025

(2015). Effect of garlic extract on physical,
oxidative and microbial changes during
refrigerated storage of restructured product from
Thai pangas (Pangasianodon hypophthalmus)
surimi. Journal of Food Science and Technology,
52, 7994 — 8003.

8. Bedrnicek, J., Kadlec, J., Laknerova, I.,
Mraz, J., Samkova, E., Petraskova, E. & Smetana,
P. (2020). Onion peel powder as an antioxidant-
rich material for sausages prepared from

mechanically separated fish meat. Antioxidants,
9(10), 974.

9. Raeisi, S., Sharifi-Rad, M., Quek, S. Y.,
Shabanpour, B. & Sharifi-Rad, J. (2016). Evaluation
of antioxidant and antimicrobial effects of shallot
(Allium ascalonicum 1) fruit and ajwain
(Trachyspermum ammi (L) Sprague) seed
extracts in semifried coated rainbow trout
(Oncorhynchus mykiss) fillets for shelf-life
extension. LW7T, 65,112 -121.

10. Benito-Roman, O., Blanco, B., Sanz, M. T.
& Beltran, S. (2021). Freeze-dried extract from
onion (Allium cepa cv. Horcal) skin wastes:
Extraction intensification and  flavonoids
identification. Food and Bioproducts Processing,
130, 92 - 105.

11. Nenadis, N., Wang, L.-F., Tsimidou, M. Z.
& Zhang, H.-Y. (2004). Estimation of scavenging
activity of phenolic compounds using the ABTS**
assay. Journal of Agricultural and Food Chemistry,
52(15), 4669 - 4674.

12. Oonmetta-Aree, J., Suzuki, T., Gasaluck, P.
& Eumkeb, G. (2006). Antimicrobial properties
and action of galangal (Alpinia galanga Linn.) on
Staphylococcus aureus. Tropical Journal of
Pharmaceutical Research, 6(6), 717 - 723.

13. Sarker, S. D., Nahar, L. & Kumarasamy, Y.
(2007). Microtitre plate-based antibacterial assay
incorporating resazurin as an indicator of cell

growth and its application in the in witro
antibacterial ~screening of phytochemicals.
Methods, 42(4), 321 - 324.

14. AOAC (2016). Official Methods of
Analysis, Association of official analytical
Chemists, Washington, DC.

239



KHOA HOC & CONG NGHE

15. Hultmann, L., Phu, T. M., Tobiassen, T.,
Aas-Hansen, 0. & Rustad, T. (2012). Effects of pre-
slaughter stress on proteolytic enzyme activities

and muscle quality of farmed Atlantic cod (Gadus
morhua). Food Chemistry, 134(3), 1399 - 1408.

16. International IDF Standards (2006).
Section 74A, International Dairy Federation, IDF-
Square Vergote 41, Brussels.

17. Raharjo, S., Sofos, J. N. & Schmidt, G. R.
(1992). Improved speed, specificity and limit of
determination of an aqueous acid extraction
thiobarbituric acid-C18 method for measuring lipid
peroxidation in beef. Journal of Agricultural and
Food Chemistry, 40(11), 2182 - 2185.

18. Nordic Committee on Food Analysis
[NMKL] (2013). Aerobic microorganisms:
Determination in foods at 37°C, 30°C, 25C, 20°C,
17/7C or 6.5°C by the colony count method
(Method 86). Bergen: NMKL.

19. Lawless, H. T., Popper, R. & Kroll, B. ]J.
(2010). A comparison of the labeled affective
magnitude (LAM) scale, an 11-point category scale
and the traditional 9-point hedonic scale. Food
Quality and Preference, 21(1), 4 - 12.

20.Benjakul, S., Veessanguan, W. &
Leelapongwattana, K. (2002). Characteristics of
muscle from two species of bigeye snapper,
Priacanthus tayenus and Priacanthus

macracanthus. Journal of Food Biochemistry,
26 @), 307 - 326.

21. Lowry, O. H., Rosebrough, N. J., Farr, A. L.
& Randall, R. J. (1951). Protein measurement with
the Folin phenol reagent. Journal of Biological
Chemistry, 193(1), 265 - 275.

22. Alagarsamy, S., Chellappan, P., Jesuraj, M.
T., Mohan, M. S. G. & Balakrishnan, R. (2018).
Phytochemical analysis and antioxidant potential
of the crude extract of Allium oschaninii scape.
Oriental Pharmacy and Experimental Medicine,
18, 309 - 316.

23. Hajiguliyeva, S., Yilmaz Sarialtin, S.,
Kurtul, E., Eryilmaz, M., Giirpinar, S. S., Yaylaci,
B., Coban, T. Bahadir Acikara, O. (2021).
Evaluation of biological activities of onion from

240

Turkey and determination of phytochemical
contents. Journal of Research in Pharmacy, 25(5),
554 - 563.

24. Jaikhamwang, N., Juapprasop, T. &
Boonprakob, N. (2023). Antibacterial and
antioxidant  activities of shallot (Alium

ascalonicuny) extract in Lablae district, Uttaradit
province. Journal of 7Thai Traditional and
Alternative Medicine, 21(3), 649 - 660.

25.Kyung, K. H. (2012). Antimicrobial
properties of Allium species. Current Opinion in
Biotechnology, 23(2), 142 - 147.

26. Nemati, A., Hoseini, M. S., Zahra-Tazakori,
Z. & Ettehad, G. H. (2018). Antibacterial effect of
lyophilized  powder of shallots (Alium
ascalonicum) against nosocomial infections,
Ardabil, Iran. Annals of Tropical Medicine and
Public Health, 16(Supplement), S8805.

27. Adeniyi, B. A. & Anyiam, F. M. (2004). In
vitro anti — Helicobacter pylori potential of
methanol extract of Allium ascalonicum Linn.
(Liliaceae) leaf: Susceptibility and effect on urease
activity. Phytotherapy research: An International
Journal Devoted to Pharmacological and
Toxicological Evaluation of Natural Product
Derivatives, 18(5), 358 - 361.

28. Nguyén Lé Anh Pao, Duwong Thi Huynh
Nhu, Huynh Thi Kim Duyén, Nguyén Quéc Thinh
(2025). Su bién déi chat luong ctia phi lé cac nhom
mau thit ca tra (Pangasianodon hypophthalmus)
trong qua trinh bdo quan lanh bang nuéc da. 7ap
chi Khoa hoc, Pai hoc Can Tho;, 61(3), 201 - 216.

29. Estévez, M., Ventanas, S. & Cava, R
(2005). Protein oxidation in frankfurters with
increasing levels of added rosemary essential oil:

Effect on color and texture deterioration. Journal
of Food science, 70(7), c427 - c432.

30. Ganhao, R., Morcuende, D. & Estévez, M.
(2010). Protein oxidation in emulsified cooked
burger patties with added fruit extracts: Influence

on colour and texture deterioration during chill
storage. Meat science, 85(3), 402 - 409.

31. Magsood, S., Benjakul, S. & Balange, A. K.
(2012). Effect of tannic acid and kiam wood extract

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025



KHOA HOC & CONG NGHE

on lipid oxidation and textural properties of fish
emulsion sausages during refrigerated
storage. Food Chemistry, 130(2), 408 - 416.

32. Ajiboye, A. E., Kolawole, O. M., Oladosu,
T. O., Adedayo, M. R. & Akintunde, J. K. (2011).
Studies on the microorganisms associated with
dried meat (7inko) sold in Ilorin, Nigeria. Afr J
Microbiol Kes, 5, 4150 - 4154.

33. Nurullah, M., Kamal, M., Islam, M. N,,
Ahasan, C. T. & Thilsted, S. H. (2007). Shelf life of
dried products from small indigenous fish species
under various packing and storage
conditions. Bangladesh Journal of Fisheries
Research, 11(2), 229 - 236.

34. Kolawole, O. M., Kayode, R. M. O. & Aina,
J. (2010). The drying effect of varying light
frequencies on the proximate and microbial

composition of tomato. Journal of Agricultural
Science, 2(2), 214 - 224.

35.Coban, O. E. & Patir, B. (2013).
Antimicrobial and antioxidant effects of clove oil
on sliced smoked Oncorhynchus mykiss. Journal fiir

Verbraucherschutz und Lebensmittelsicherheit,
8(1), 57 - 64.

36. Fakolade, P. O. & Omojola, A. B. (2008).
Proximate  composition, pH  value and
microbiological evaluation of ‘Kundi’(dried meat)
product from beef and camel meat. In Conference
on International Research on Food Security,
Natural Resource Management and Rural
Development. Meat Science Laboratory, Animal
Science Department, University of Ibadan.
Nigeria. October, 7 -9.

37.Tieu chudn Quoc gia TCVN 7049:2020.
Thit ché bién da qua xi ly nhiét.

38. Brewer, M. S. (2011). Natural antioxidants:
Sources, compounds, mechanisms of action and

potential applications. Comprehensive reviews in
food science and food safety, 10(4), 221 - 247.

39. Lestari, R. B., Permadi, E. & Harahap, R. P.
(2020). Decrease quality during storage packaged
beef sausage edible coating by durian seeds
starch-chitosan with the addition of kesum leaf
extract. In /OP Conference Series: Earth and

NONG NGHIEP VA MOI TRUGNG - THANG 8/2025

Environmental Science. 10P Publishing, 478(1)
012036.

40. Luan, X., Feng, M. & Sun, J. (2021). Effect
of Lactobacillus plantarum on antioxidant activity
in fermented sausage. Food Research
International, 144, 110351.

41.Yasin, N. M. & Abou-Taleb, M. (2007).
Antioxidant and antimicrobial effects of marjoram
and thyme in coated refrigerated semi fried mullet
fish fillets. World Journal of Dairy & Food
Sciences, 2(1), 01 - 09.

42. Bekhit, A. E. D. A,, Giteru, S. G., Holman,
B. W. & Hopkins, D. L. (2021). Total volatile basic
nitrogen and trimethylamine in muscle foods:
Potential formation pathways and effects on

human health. Comprehensive Reviews in Food
Science and Food Safety, 20(4), 3620 - 3666.

43.Zhang, Y. I. N., Zeng, Q. X,, Zhu, Z. W. &
Zhou, R. U. 1. (2011). Effect of ultrasonic treatment
on the gel strength of tilapia (Sarotherodon
nilotica)  surimi. Journal of Food process
engineering, 34(2), 533 - 548.

44.7Zhang, Y., Zeng, Q. X. & Zhu, Z. W. (2011).
Effect of ultrasonic treatment on the activities of
endogenous transglutaminase and proteinases in
tilapia (Sarotherodon nilotica) surimi during gel
formation. Journal of Food process
engineering, 34(5), 1695 - 1713.

45.Yi, Z. & Xie, J. (2022). Assessment of
spoilage potential and amino acids deamination &

decarboxylation  activities  of = Shewanella
putrefaciens in  bigeye tuna  (7hunnus
obesus). Lwt, 156, 113016.

46. Olafsdottir, G.,  Martinsdéttir, E.,

Oehlenschliger, J., Dalgaard, P., Jensen, B,
Undeland, I., ... & Nilsen, H. (1997). Methods to

evaluate fish freshness in research and
industry. 7rends  in Food  science &
Technology, 8(8), 258 - 265.

47. Benjakul, S, Visessanguan, W,
Phongkanpai, V. & Tanaka, M. (2005).

Antioxidative activity of caramelisation products
and their preventive effect on lipid oxidation in fish
mince. Food chemistry, 90(1 - 2), 231 - 239.

241



KHOA HOC & CONG NGHE

48. Zielinska, D., Wiczkowski, W. & Piskula,
M. K. (2008). Determination of the relative
contribution of quercetin and its glucosides to the
antioxidant capacity of

onion by cyclic

voltammetry and spectrophotometric
methods. Journal of Agriculfural and Food

Chemistry, 56(10), 3524 - 3531.

49.Huss, H. H. (Ed.). (1995). Quality and
quality changes in fresh fish. FAO Fisheries. FAO,
Rome.

50. Semb, T. N. (2012). Analytical methods for
determination of the oxidative status in oils.
Master’s thesis, Institutt for Bioteknologi.

51. Sallam, K., I. (2007). Effect of d-lactic acid
bacteria on keeping quality and shelf life of
refrigerated beef patties. Journal of Food
protection, 70(12), 3100 - 3107.

52. Om-Hashem, M. H., El-Zalabani, S. M. &
Shaltout, O. E. (2016). Stability of anthocyanins
extracted from red onion skin and its use as a

natural colorant in yogurt. International Journal of
ChemTech Research, 9(5), 76 - 84.

EFFECT OF SHALLOT (Allium ascalonicum) EXTRACT ON THE QUALITY AND SHELF-LIFE OF
DRIED STRIPED CATFISH (Pangasianodon hypophthalmus) SAUSAGE

Nguyen Thi Nhu Ha!, Vo Trung Nguyen?, Le Thi Minh Thuy*

1College of Aquaculture and Fisheries, Can Tho University

?Graduate student of Food technology K30, Can Tho University
Abstract

The study aimed to determine the antibacterial and antioxidant activities of shallot (A/um
ascalonicum) extract using a 70% ethanol solution (1: 8 w/v) and to evaluate its effectiveness
in cold storage (4 + 1°C) of dried striped catfish sausage (Pangasianodon hypophthalmus).
Shallot extract exhibited antibacterial activity with an MIC of 3.13 mg/mL against
Edwardsiella ictaluri and strong antioxidant activity with an ICy, of 0.22 mg/mL (ABTS®).
The experiment was conducted on four groups of sausages supplemented with extract at
different concentrations of 0 (control), 0.22, 1.68 and 3.13 g/kg, which were stored for 8
weeks. The results showed that the sausages supplemented with extract at a concentration
of 1.68 g/kg achieved the highest sensory score (6.78). Adding 1.68 grams of shallot extract
per kilogram could reduce the negative changes in the quality of dried striped catfish stored
in cold temperatures for 8 weeks. This can be observed in the hardness (2666 g;), moisture
(45.1%), TCA-soluble peptide (6.23 pumol tyrosine/g), PV (2.04 mEq/kg), TBARS (0.99 mg
MDA/kg) and total viable count (4.97 log,, CFU/g).

Keywords: Antimicrobial, antioxidant, cold storage, dried striped catfish sausage, shallot

extract.
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