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TOM TAT

Bai b4o trinh bay két qua nghién ctru khao sat va toi ru hoa mot s6 yéu té anh hudéng dén cong
doan xtt ly nhiét 4m trong qua trinh ché bién hanh den titr ct hanh tim. Cac thi nghiém duoc b6
tri theo phuwong an quy hoach thuc nghiém Box - Behnken (BBD), voi 3 yéu t6 thuc nghiém
tuong tmg mién khao sat gom: Nhiét do xix ly 65 - 75°C, thoi gian xtt Iy 12 - 18 ngay va do 4m
tuong doi ctia khong khi 70 - 90%. Muc tiéu thuc nghiém da yéu t6 gom ham luong phenolic t6ng
s6 (mgGAE/g ck), ham luong flavonoid téng s6 (mgQE/g ck), chat luong cadm quan (diém). Toi
uu héa str dung thuat toan ham mong doi véi ham luong phenolic téng s6, ham luong flavonoid
téng so, chat luong cdm quan tuong tmg hé s6 quan trong 5/5, 4/5, 4/5. Két qua da xac dinh
duoc ché do xt Iy nhiét 4m t6i vu nham thu dwoc san phdm hanh den c6 chat luong tot, ting
cuong ham luong cac hoat chat sinh hoc nhu sau: Nhiét do xt ly 71°C véi do 4am tuwong doi 82%
trong thoi gian 14,9 ngay. O diéu kién nay, hanh den thu dugc ¢6 ham luong phenolic téng s6,
flavonoid téng s6 va diém danh gia chat luong cdm quan 14n luot 1a 24,12 + 0,08 mg GAE/g ck,

6,65 + 0,03 mgQE/g ck va 18,95 + 0,09 diém.

Ti khoéa: Allium ascalonicum, hanh den, xit Iy nhiét 4m, t61 uu hda, phenolic, flavonoid.

1. DAT VAN BE

Hanh tim c¢c6 tén Kkhoa hoc la Allium
ascalonicum L., @uoc st dung phé bién lam gia vi
thuc pham va thudc dan gian & chau A. Bén canh
cac thanh phin dinh dudng nhw: Protein,
carbohydrate, chit béo khong no, khoang chat
(Ca, K, Na, Cu, Fe, Zn va Se), vitamin A, B va C,
trong hanh chira mot luong 16n cac hop chat: Luu
huynh, flavonoid, saponin va cac dan xuat
polyphenol khac. Trong do6, quercetin la mot
flavonoid dién hinh c6 trong hanh tim, duoc biét
dén voi kha niang chéng oxy hoéa ciing nhu kha
nang bao vé chong lai bénh tim mach, ching con
c6 tac dung ro rét trong diéu tri di tng, hen suyén,
viem khop, ung thu, bién ching tiéu duong, roi
loan thoai héa than kinh va bénh loang xuong [1].

Hanh tim mang lai nhiéu loi ich cho stic khoe
nhung van bi han ché béi mui hiang va vi cay nén
chi dugc stt dung nhu mot loai gia vi. Tuy nhién,
qua trinh ché bién véi cac phuong phép xtt ly nhiét

nhu: Ludc, xd0, hap, chién, sdy... da lam gidm mui
vi hang cay. Trong d@6, hanh den la mot dang san
phdm méi duoc ché bién bang cach xit Iy cit hanh
tim tuoi trong diéu kién nhiét do va do 4am duoc
kiém soat ma khong sit dung chat phu gia, & diéu
kién nay hanh c6 sy thay d6i vé mau sac (chuyén
sang mau den), trang thai két cdu (mém déo hon),
déng thoi cac hop chat kém bén va c6 mui kho
chiu trong hanh tuoi sé chuyén thanh hop chat
bén va mui vi ngot diu hon [2].Theo mot so6
nghién ctru d6i voi san phdm hanh, téi den (duoc
ché bién tir nguyen lieu hanh tay, téi, cung chi
Allium va c6 nhiéu thanh phan hoa hoc tuong
déng v6i hanh tim), su thay ddi trén lién quan dén
qua trinh thay phan fructans va oligosaccarit (qua
trinh chiém wu thé & giai doan dau) va tiép theo 1a
phan tng hoéa nau phi enzym, bao gém phan tng
Maillard, qua trinh oxy hoéa phenol duoc thuc hién
déng thoi trong qua trinh lén men. Két qua nghién
ctru ctia Herlina va cs (2019) [3], Tran Phuong Chi
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va cs (2023) [4] cho thdy, phuong phap tién xit ly
va ché @6 1én men (xtt Iy nhiét 4m) 1a nhitng yéu to
chinh anh hudéng dén chat luong ctia hanh téi den.
Két qua nghién cttu ctia Tran Phuong Chi va cs
(2023) [4], khi ap dung c4c phuong phap tién xtt Iy
nguyén liéu hanh tim (tién xtt ly lanh dong, tién xtt
ly song siéu am) két hop lén men noi sinh (giai
doan dau), trudc khi xt Iy nhiét 4m cao trong qua
trinh ché bién hanh, da gop phan nang cao chat
luong san phdm hanh den va gidm thoi gian ché
bién. Trong d6, mau hanh den & phuong phap tién
xtt Iy lanh dong c6 ham luong cac chat chong oxi
ho4 (cac hop chat phenolic, flavonoid) cao nhat,
déng thoi c6 thoi gian ché bién ngan nhat. Theo
Tran Phuong Chi va cs (2024) [5], ché do tién xir
ly lanh dong & nhiét do -20°C trong 30 gio, ché do
lén men noi sinh (giai doan 1) & nhiét do 45°C
trong 2 ngay la phu hop, san phdm hanh den thu
duoc dat chat luong tot va rat ngan téng thoi gian
lén men con 17 ngay so voi doi ching 24 ngay.

Nhiét o, 0 4m tuong doi ctia khong khi, thoi
gian xtt Iy nhiét 4m 1a nhitng yéu t6 lién quan chit
che hoat dong cta cac enzym noi tai va toc do cta
cac phan tng hoa hoc lién quan dén su bién déi
cac thanh phén hoa hoc trong hanh tim, dic biéet 1a
phan tng hoa nau phi enzyme (phan (ng
Maillard). Theo Sang va cs (2014) [6], xt 1y toi &
nhiét @6 40°C phu hop cho enzym vy - glutamyl
transpeptidaza, lam tang ham luong S-allyl-L-
cysteine. Viéc ting nhiét o tir 40°C lén 80°C trong
qua trinh xt¢ ly nhiét 4m dan dén sy gia ting dang
ké hoat tinh chéng oxy hoa DPPH cua téi den
(DPPH 22,5% khi 01 & 40°C; 44,77% khi 1 & 80°C;
6,21% doi voi toi tuoi ban dau) [6]. Fang (2017) [7]
da tién hanh khao sat anh hudéng ctia d60 4m tuong
doi ctia khong khi (70%, 80%, 90% va 98%) dén chat
lwong toi den cho thay, do 4m khong khi lién quan
chat ché voi qua trinh thdy phan cac chat cao phan
tr va cac phan ung hoéa nau phi enzym & nhiét do
cao. Do 4m tuong doi cta khong khi cao c6 thé
dan dén ham lugng duong khir va phenolic trong
toi den cao hon thong qua qua trinh thay phan cac
polysa carit va polyphenol, trong d6 d¢ 4m tuong
doi ctia khong khi 80% 1a diéu kién pht hop dua
trén dic tinh cdm quan va thanh phan cta tdi den
thu duoc.

Nham tao ra san phdm hanh den c6 chat luong
tot, co6 ham luong cac hoat chat sinh hoc cao,
nghién ctu “767 vu hod mot sé yéu to cong nghé
trong qud trinh lén men hanh den biang phuong
phdp nhiét 4nt’ 14 rat can thiét.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vt liéu

Hanh tim (Alium ascalonium L) tréng tai
huyén Vinh Chéau, tinh Séc Trang duoc thu hoach
& do gia 70 - 75 ngay (ké tir thoi gian bat dau
trong), dong thung carton va van chuyén dén
Trung tdm Thuc hanh Thi nghiém, Truong Dai
hoc Vinh trong thoi gian to6i da 3 ngay. Tai day,
tién hanh lua chon cac cit hanh déng déu vé mau
sic va kich thuéc (duong kinh 20 - 30 mm), rta
sach, cat bo ré roéi lam kho dén do 4m 75 — 80%.

2.2. Hoéa chit va thiét bi st dung

22.1 Thiét bi va dung cu:

+ Tt 1én men ty dong CYF - 32P (Hang Chin
Ying Fa, Dai Loan) gom 32 khay, kich thuéc (46 x
72 cm) /khay. Thiét bi c6 chuc nang diéu khién tu
dong 2 thong s6 gom nhiét do trong khoang (30 -
100°C) va do 4m khong khi (30 - 100%).

+ T lanh am sau ULT340 (Anh).

+ Can ky thuat va can phan tich dién tx, may xay
Philips HR2221 (Trung Qudc)...

222 Hda chat:

Axit gallic, quercetin, AlCl;, NaOH, Na,CO,,
axit 3,5-dinitrosalicylic  (DNS), ninhydrin,
ethanol,...

2.3. Phuong phap nghién ctru

2.3.1. Phuong phdp bo'tri thi nghiém don yéu to
Hanh tim sau tién x ly bang phuong phap
dong lanh & nhiét do -20°C trong 30 gio [4], duoc
chia thanh cac mau c6 cung khoéi luong (m = 1 kg)
roi duoc boc trong gidy bac co duc 16 va thuc hién
qua trinh 1én men noi sinh trong ti 1én men &
45°C, d0 4m twong doi ctia khong khi (RH) 80%
trong thoi gian 2 ngay [5]. Két thuc thoi gian len
men ndi sinh, tién hanh khao sat &nh huéng cta
ba yéu t6 trong qua trinh xtt Iy nhiét 4m, bao gom:
Nhiéet do, RH, thoi gian. Méi thi nghiém don yéu to
gom 5 cong thire. M6i cong thiee 1ap lai 3 1an.
+ Thi nghiém 1 (TN1) - Khéo sat anh hudéng
cua nhiét do6 khac nhau: 60°C, 65°C, 70°C, 75°C,
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80°C (cac yéu to6 khac c6 dinh: RH 80%, thoi gian
15 ngay).

+ Thi nghiém 2 (TN2) - Khao sat anh huéng
cua RH khac nhau: 50%, 60%, 70%, 80%, 90% (cac
yéu to khac co dinh: Nhiét do Iua chon tir TN1,
thoi gian 15 ngay).

+ Thi nghiém 3 (TN3) - Khéo sat anh hudéng
ctia thoi gian khac nhau: 9, 12, 15, 18, 21 ngay (cac
yéu t6 khac c6 dinh: Nhiet do lua chon tir TN1, RH
duoc Iwa chon tir TN2).

Sau d6, cac mau duoc sidy bom nhiét & nhiét
d0 53 - 55°C cho dén khi san phdm dat d6 4m yéu
cau (45 £ 2%). Treén co sé theo doi su thay déi chat
luong cta ct hanh den tao ra (pH, su bién d6i mau
sdc, axit amin téng sO, duong khir, ham luwong
phenolic va flavonoid téng s6 va cac chi tiéu cam
quan), tir d6 xac dinh duoc mién anh huéng ctia
cac don yéu to.

2.3.2. Phurong phap thuc nghiém da yéu to

Mién t6i wu duoc chon sau khi khao sat don
yéu t6 dugc dua vao quy hoach thuc nghiem. Cac
thi nghiém duwoc b6 tri theo phuwong 4n quy hoach
thuc nghiém Box-Behnken (BBD). Cac bién doc
lap 1a X, - nhiet do (°C), X, - d6 4m twong do6i (%),
X, - thoi gian (ngay) va cac ham muc tiéu 1a Y, -
ham luong phenolic téng s6 (mgGAE/g ck), Y, -
ham luong flavonoid tong s6 (mgQE/g ck), Y, -
chat lvong cam quan (diém). Tién hanh giai bai
toan t6i uu bang cach chap muc tiéu theo thuat
toan “Ham mong doi” duoc dua ra boi Derringer
va Suich (1980) [8].

2.3.3. Phuong phadp phan tich

- Xac dinh pH theo TCVN 7806:2007 (ISO
1842:1991) [9].

- Xac dinh su bién d6i mau siac ct hanh (AE)
qua ting giai doan bang may do mau (Konica
Minolta, Nhat Ban).

- Xac dinh ham luong duong khit theo phuong
phap DNS, dua vao phan g tao mau gitta duong
khtt véi thudc thtr 3,5-Dinitrosalicylic axit (DNS)
[10].

- Ham lwong axit amin dugc xac dinh theo
phuong phap ctia McGrath (1972) [11].

- Ham luong phenolic téng s6 (TPC) duogc xac
dinh theo phuong phap Folin-Ciocalteu [12].

- Ham luong flavonoid téng s6 (TFC) duoc xac
dinh theo phuong phéap tao mau véi AICl,; trong
moi truong kiém - trac quang [13].

- Panh gia chat luong cdm quan bing phuong
phap cho diém dua theo TCVN 3215 - 79 [14]. Voi
4 chi tieu danh gia gdm mau sic, trang thai, mui, vi
ctia hanh den. Cac chi tiéu dugc danh gia riéng ré
bang phuong phap moé ta déi voi mau séc, trang
thai va thtr ném véi mui va vi theo thang 5 diém,
diém cao nhat 1a 5, diém thap nhat 1a 1. Mac do
quan trong cla timng chi tiéu thong qua hé sé quan
trong (HSQT) tuong tng: Mau sic (0,8), trang thai
(0,8), mui (1,2) va vi (1,2). Mtc xép loai theo tong
diém: Tot tie 18,6 - 20, kha tir 15,2 - 18,5, trung
binh tir11,2- 15,1, kém txr 7,2 - 11,1, hong < 7,1.

2.3.4. Phuong phap xut If théng ké

St dung phan mém Exel dé phan tich di lieu,
phan mém Design-Expert 12.0 dé danh gia anh
hudng cua cac thong s6 ctia qua trinh xtt ly nhiét
4m va tim ra diéu kién t6i vu.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat anh huong ciia cac don yéu t6
(nhiét do, 0 4m tuong doi, thoi gian xit Iy nhiét
4m) dén chit luong hanh den

3.1.1. Anh hudng cia nhiét do xir Iy dén chat
lirong hdanh den

Nhiét do 1a yéu t6 quan trong trong qua trinh
xt ly nhiét 4m, lien quan chat ché dén su dut gay
cac lien két trong cau truc phtc tap (cac hop chat
polysa carit, polyphenol,...) va phan tmg Mailard,
tao mau, mui, vi, cau trac dac trung cho hanh den.
Két qua theo doi anh huéng cua nhiét do xit ly
nhiét &m dén chat luong hanh den duogc thé hién &
bang 1.

Su thay dé6i mau sic ctia hanh trong qua trinh
xt ly nhiet 1a melanoidin (polyme c6 khéi luong
phan tir Io6n va mau nau) duoc hinh thanh trong
phan tmg Maillard. Két qua & bang 1 cho thay, toc
d6 hoa nau trong cac mau ty lé thuan véi nhiét do
xt ly va twong dong voi két qua nghién cttu ctia
Zhang va cs (2016) [15]. Do pH ctia cac mau ty le
nghich v6i nhiét d6 4, nguyén nhan do duong
hexose va pentose bi phan huy tao P-carbonyl
hoac dicarbonyl & nhiét do cao, dan dén su hinh
thanh cac axit, gép phan tao nén huong vi dac
trung nhu vi chua nhe [16].
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Sy thay déi mau sic ctia hanh trong qua trinh
xt ly nhiét 12 melanoidin (polyme c6 khdéi luong
phan tr 16n va mau nau) duoc hinh thanh trong
phan tng Maillard. Két qua & bang 1 cho thdy, toc

do hoa nau trong cac mau ty lé thuan véi nhiét do
xtt ly va twong déng véi két qua nghién ciru ctia
Zhang va cs (2016) [15].

Béng 1. Anh hudng cia nhiét 6 dén chit lugng hanh den

Nhiét do (°C)

Chitie 60 65 70 75 80
?fgén 461 mau sic 37,20+ 0,74 | 50,114+0,98" | 61,09 0,98° | 68,45+ 1,13¢ | 72,80+ 1,21°
pH 4,78 £0,05° | 443+0,03% | 4,11+0,03° | 3,85+0,04° | 3,37+0,03"
DPuong khir (mg/g ck) | 475,97 £2,55% | 667,87 +2,14% | 756,8 £2,25° | 654,32 +2,18°| 588,17 + 1,23
Axit amin (mg/g ck) 6,19+ 0,03" | 7,56+0,05° | 821+0,05¢ | 7,43+0,04% | 7,.26+0,05"
TPC (mgGAE/g ck) 1526+0,19° | 18,33+0,28° | 23,67 +0,16° | 19,72+0,28" | 17,76 + 0,24°
TFC (mgQE/g ck) 4,95+0,02" | 5,87+0,03 | 660005 | 6,15+0,04% | 5,20+0,03°
DPanh gia cAm quan 15,49 +0,08" | 16,37 +0,09° | 18,78 +0,05¢ | 17,19+ 0,06° | 16,54 + 0,03°

Ghi chi: Két qud phan tich duoc trinh bay dudi dang trung binh = SD, cdc chir cdi khac trong mot

cot thé hién y nghia cua dir liéu ¢ muic p < 0,05.

Do pH ctia cac mau ty 1é nghich véi nhiét do 4,
nguyén nhan do duong hexose va pentose bi phan
huy tao P-carbonyl hoic dicarbonyl & nhiét do cao,
dan dén sy hinh thanh cac axit, gép phan tao nén
huong vi dic trung nhu vi chua nhe [16].

Ham luong duong khtr, axit amin trong hanh
den phu thudc vao hai qua trinh: sy thuy phan cac
polysaccharite thanh duong kht, protein thanh cac
axit amin va su tiéu thu duong khit, axit amin khi
tham gia phan tng Maillard [17]. Ham luwong
duong khtr, axit amin trong cidc mau duoc 0 &
65°C, 70°C cao hon khi 0t & nhiét d6 75°C, 80°C cho
thdy, duéi nhitng nhiét do nay toc do hinh thanh
duong khtr, axit amin nhanh hon téc do tiéu thu.
Toéc do phan tng Maillard tang ¢ nhiet do cao
(75°C, 80°C), dan dén ty le tieu thu duong khtr,
axit amin vuot qua toc do tao thanh [18].

TPC tang lén do cac lien két dut gay trong
cau truc phtc tap (lien két este, lien két glycozit)
dudi tac dung ctia nhiet do dan dén viec giai phong
hop chat tu do [19]. Twong tu, su ting lén cta TFC
co thé gidi thich do su thodi hoéa nhiét cta
quercetin-diglucozit tao tanh quercetin aglycone
trong qua trinh xt Iy nhiét. Sau 15 ngay a, TPC va
TFC trong mau hanh @ & 70°C dat gia tri cao nhat.

54

Tuy nhién, khi nhiét do ting léen dén 75°C va
80°C thi TPC va TFC khong ting nita ma lai giam,
do Iic nay mot so hop chat phenolic, flavonoid
nhay cam vo6i nhiét bi phan huy & diéu kién nhiét
do cao kéo dai, dan dén toc do phan hay lon hon
toc do hinh thanh.

Chat luong cam quan cta hanh den sau 15
ngay xt ly nhiét 4m & 65°C, 70°C, 75°C cho thay,
luong duong khir tich liy cao, voi huong vi ngot dé
chiu, c6 mau nau den dong nhat tir trong ra ngoai,
trang thai mém déo, duoc danh gia cao hon so voi
hanh den duoc xt ly nhiét ¢6 60°C, 80°C.

Dua vao xu huéng s6 lieu vé thanh phan
dinh duong va hoat chat sinh hoc, két hop véi
diém danh gia cdm quan ctia san phdm, quyét dinh
chon nhiet @6 xtt Iy 70°C cho nghién ctu tiép theo,
va lua chon khoang nhiét do 65 - 75°C dé tién
hanh quy hoach thuc nghiém da yéu to.

3.1.2. Anh hudng cta do m tuong doi (RH)
dén chat hrong hanh den

Su tuong tac gitta nhiét dé xit ly va RH lién
quan chit ché téi do 4am san phidm va qua trinh
thity phan cac chat cao phan tir va cac phan tmg
héa nau phi enzym [7]. Anh huéng ctia d6 4m
tuong doi (RH) dén chat luong hanh den dugc thé
hién & bang 2.
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Béng 2. Anh hudng ctia do 4m trong d6i dén chét lugng hanh den

RH (%)

Chi tiew 50 60 70 80 90
Subién déi mau sic (AE) | 33,29 +0,74* | 41,11+0,56" | 50,97 +0,75° | 61,13+0,78" | 62,80+ 1,21¢
pH 5,58 +0,05 | 4,94+0,03° | 445+0,04° | 4,12+0,05° | 3,97 +0,03°
DPuong khir (mg/g ck) 405,97 + 1,35 | 504,32 +2,52° | 621,87 +2,34° | 754,7 +2,13° | 743,17 + 2,239
Axit amin(mg/g ck) 5,19+0,03° | 6,43+£004° | 726+0,09° | 824+0,06° | 7,66+ 0,05°
TPC (mgGAE/g ck) 12,26 £0,09° | 15,33+0,08° | 17,45+0,10° | 23,77+0,08° | 17,76 + 0,09°
TFC (mgQE/g ck) 429+0,06" | 5,07+007° | 5,75+0,02° | 6,56+0,08" | 5,83 +0,05°
Dénh gi4 cam quan 12,49 +0,08* | 13,87+0,09° | 15,79 +0,06° | 18,73 £0,07° | 16,54 +0,05°

Ghi chu: Két qua phan tich duoc trinh by dudi dang trung binh = SD, cdc chit cdi khéc trong mot

cot thé hién y nghia cua di liéu ¢ muic p < 0,06.

Bang 2 cho thdy, xit Iy nhiét 4m & méi truong
khong khi c6 do 4m tuong doi thap (50%, 60%) thi
cac mau hanh nhanh kho, nén téc d¢ cac phan tng
thuy phan bén trong dién ra cham. Khi RH tang
(70%, 80%), kha nang hoa tan va d6 linh dong cta
cac co chat phan tng tiang, dan dén téc do cac
phan tmg tang. Cu thé, RH tang ty lé thuan voi su
bién ddi mau sic AE, ham luong duong khtr, axit
amin, TPC, TFC, ty 1é nghich véi @6 pH. Tuy
nhién, khi RH tang dén 90%, hanh trong qua trinh
xtt ly nhiét 4m c6 trang thai w6t nhao, dinh vo
ngoai nén ham luong duong khtt, axit amin, TPC,
TFC bi tdn that.

biéu kién xt ly nhiét 4m véi RH 80%, hanh
den kho réo, vi ngot hai hoa véi trang thai mém,
déo, do dan hoi tot hon, cac 16p ctia ci hanh da

khong con phan biét ro rang so véi xtt ly nhiét 4m
voi RH 90%. Khi xtt Iy nhiét &m & RH 50%, 60%,
hanh den trang thai kho va ctmg, vi hoi dang. Diéu
nay duoc thé hién ro trong két qua danh gia cam
quan ctia caic mau hanh den thanh phim.

Do @6, lwa chon xtr Iy nhiet &m & RH 80% cho
nghién ctu tiép theo va lua chon khoang RH 70 -
90% dé tién hanh quy hoach thuc nghiém da yéu
to.

3.1.3. Anh huong cia thoi gian xir Iy nhiét 4m
dén chat hrong hanh den

Céac mau hanh duoc xtt Iy nhiét 4m & nhiet do
70°C, RH 80% trong cac khoang thoi gian khac
nhau (9, 12, 15, 18, 21 ngay). Két qua theo doi anh
huodng cta thoi gian x ly nhiet 4m dén chat luong
hanh den duoc thé hién & bang 3.

Béng 3. Anh hudéng ciia thoi gian xit 1y nhiét 4m dén chét lrong hanh den

Thoi gian
9 ngay 12 ngay 15 ngay 18 ngay 21 ngay

Chi tieu

Su bién déi mau sic (AE) | 37.29+0,74* | 50,11+0,98" | 61,17+0,68 | 6245+093" | 63,01 +1.21¢
pH 498+0,05 | 453+0,03% | 4,09+0,03 | 3,85+0,04° | 3,52+0,03"
DPuong khtt (mg/g ck) 47597 +1,55" | 618,32 +2,58° | 757,4+2,92° | 637,87 +2,14% | 598,17 +2,23°
Axit amin (mg/g ck) 573+0,03" | 6,83+004° | 826+0,04" | 7,19+0,11° | 581+0,05
TPC (mgGAE/g ck) 1526 +0,05* | 1825+0,08° | 23,79+0,11° | 17,72+0,07° | 15,76 +0,04®
TFC (mgQE/g ck) 439+006" | 567+0,07° | 6,55+0,04° | 6,05+0,02° | 543+0,02°
Panh gia cam quan 13,49+0,05° | 15,17+0,07° | 18,71+0,1° | 16,59+0,08" | 14,24 +0,06"

Ghi chu: Két qua phén tich diwroc trinh bay dwdi dang trung binh + SD, cdc chir cdi khic trong mot
cot thé hién y nghia cua di liéu ¢ muc p < 0,05.

Bang 3 cho thay, khi thoi gian xtt Iy nhiét 4m
tang thi ty lé thuan voi st bién d6i mau sic va ty lé
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hoa. Tuy nhién, khi kéo dai thoi gian xit ly dén 21
ngay thi sy bién d6i mau sic khong dang ké va
hanh c¢6 vi hoi chua.

Ham luong duwong khtt, axit amin ctia hanh c6
xu huong tang khi ting thoi gian xit Iy tir 9 - 15
ngay, tuy nhién khi kéo dai thoi gian dén 18, 21
ngay thi c6 xu huong gidm, thé hién luong duong
khir, axit amin tham gia phan tng Maillard nhiéu
hon so v6i lugng duong khtr, axit amin sinh ra tir
cac phan ung thuy phan [17]. Tuong tw, TPC va
TFC dat gia tri cao nhat sau 15 ngay, sau d6 c6 xu
hudéng giam khi kéo dai thoi gian xt ly. Nguyén
nhan do mot s6 hop chat phenolic, flavonoid bi
phan huy & diéu kién nhiet do cao kéo dai, dan dén

Sau khi khao sat so bé anh huéng ctia cac don
yéu t6 (nhiét do, do 4m twong doi, thoi gian xit ly
nhiét 4m), ti€n hanh t6i wu hoa qua trinh xtt ly
nhiét 4am nham thu duoc hanh den thanh phidm cé
ham luong cac hoat chat sinh hoc (ham lwong
phenolic, flavonoid tdng s6) va chat luong cam
quan cao nhat. Cac muc tién hanh thuc nghiém
cho ca 3 yéu t6 duoc trinh bay trong bang 4. Két
qua cta thuc nghiém da yéu t6 duoc téng hop tai
bang 5. Phan mém Design Expert 12 duoc ap dung
dé phan tich su phu hop, cé y nghia cia mo6 hinh
va céc chi s6 tuong quan (Bang 6).

Bang 4. Bang gi4 tri ma hoa va thygc nghiém

toc do hinh thanh nho hon téc d6 phan hay [19]. ciia cac yéu t3
Két qua & bang 3 ciing cho thay, hanh den sau )
15 ngay xtt ly nhiét 4m c6 ham luong cac chat dinh Bién s6 an Mﬁ Mue
dudng va cac hoat chat sinh hoc cao nhat va gia tri vi | héa| g 0 1
cam quan tot nhat. Do do, lva chon khoang thoi Nhietdo | °C | X, | 65| 70 | 75
gian. 12 - 18’ n%ay dé tién hanh quy hoach thuc Po 4m % X, | 70 | 80 90
nghiém da yéu to. trong ddi
3.2. Thiét 1ap mo hinh
Bang 5. Tng hop két qua thuc nghiém da yéu to
S6 TT X, X, X, Y, Y, Y,
1 65 70 15 18,32 4,67 14,12
2 75 70 15 21,60 5,7 16,03
3 65 90 15 21,69 9,92 16,67
4 75 90 15 22,51 5,94 17,07
5 65 80 12 20,70 9,54 13,72
6 75 80 12 23,28 5,75 15,46
7 65 80 18 19,36 4,09 15,93
8 75 80 18 20,06 5,13 16,98
9 70 70 12 21,21 5,06 13,81
10 70 90 12 23,05 6,36 14,46
11 70 70 18 19,69 4,79 14,27
12 70 90 18 20,85 4,55 16,54
13 70 80 15 24,02 6,74 19,02
14 70 80 15 23,87 6,48 18,78
15 70 80 15 23,77 6,37 18,86
Bang 6. Két qua phan tich hdi quy cho m6 hinh da thirc bac hai
. Y, Y, Y,
Nguon 7oA F | Giatrip | GiatriF | Giatrip | GiatriF | Giatrip
Mo hinh 60,34 0,0001 61,98 0,0001 88,68 | <0,0001
X, 83,29 0,0003 58,92 0,0006 55,71 0,0007
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X, 81,04 0,0003 37,36 0,0017 90,78 0,0002
X, 104,84 | 0,0002 | 139,21 | <0,0001 | 84,21 0,0003
XX, 18,51 0,0077 6,02 0,0578 9,77 0,0261
XXs 10,81 0,0218 11,14 0,0206 2,04 0,2126
XoXs 1,41 0,2878 38,34 0,0016 11,24 0,0203
X2 116,12 | 0,0001 76,89 0,0003 73,91 0,0004
X, 70,95 0,0004 60,89 0,0006 | 212,66 | <0,0001
X, 92,80 0,0002 | 166,46 | <0,0001 | 329,86 | <0,0001
Thiéu phu hop | 7,94 0,1139 | 0,0473 | 0,9829 5,85 0,1495
R* 0,9909 0,9911 0,9938

Céc gia tri p va R? tuong ung trong bang 6
danh gia két qua ANOVA cho phan tich héi quy va
mo6 hinh bé mat dap ung bac hai ctia Y;, Y, va Y,.
Gia tri F cta Y,, Y,, Y; duoc tinh 1a 60,34; 61,98;
88,68 (voi p <0,01) cho thdy, ca 3 mo hinh déu rat
c0 y nghia thong ké. Cac gia tri F thé hién su thiéu
phu hop ctia Y;, Y, va Y; 1an luot tirong tmg 1a 7,94;
0,0473 va 5,85 cho thay, su thiéu phu hop 1a khong
dang ké so voi sai s6 thuan tuy. He s6 xac dinh ctia
cac m6 hinh (R? 1an luot 1a 0,9909; 0,9911; 0,9938,
nghia 1a hon 99,09%; 99,11%; 99,38% cac bién dap
tng va cho thdy, moé hinh da thiét 1ap c6 do chinh
Xac cao.

Mo hinh thuc nghiém da thic bac hai téng
quat cta ham muc tleu Y,;,Y,, Y;nhu sau:

v=F+ ZS +?°1+$y“11

Trong d6: y 1a ham muc tiéu; B, 1a hé s6 chan;
Bi la hé s6 tuyén tinh; Bii la hé s6 binh phuong; Bij
1a hé s6 tuong tac; Xi va Xj 1a cac bién doc lap duoc
ma hoa.

Két qua chay phan mém Design Expert 12 dua
ra mo hinh thuc nghiém da thiuc bac hai caa TPC
Y 1) TFC (Y,), chat luong cdm quan (Y. 3) theo bién

Perturbation

C - Théi gian
e "7 0'0.:%0,‘
- | ‘0 RN
‘ % l' 205 0:%% ‘ “
| BRE ,‘;0"0‘:0:0’0:“" N

BRI
(XX )

A-Nhiét 8

Deviation from Reference Point (Coded Unit)

coded da duoc ma héa (la, 2a, 3a) va bién thuc
(1b, 2b, 3b) nhu sau:

Y, = 23,89 + 0,923A + 0,91B - 1,04C - 0,615AB
-0,47AC - 0,17BC - 1,6A% - 1,25B*~ 1,43C* (1a)

Y, = -530,01 + 10,62X; + 3,04X, + 7,08X; -
0,012X,X, - 0,031X;X; - 0,006X,X; - 0,064X,
0,013X,%- 0,159X;* (1b)

Y, = 6,53 + 0,34A + 0,27B - 0,52C - 0,15AB+
0,21AC-0,39BC - 0,57A% - 0,51B* - 0,84C* (2a)

Y, = 180,13 + 328X, + 1,24X, + 2,67X; —
0,003X,X, + 0,014X,X; — 0,013X,X; — 0,023X,2
0,005, 0,093X.2 (2b)

Y, = 18,89 + 0,64A + 0,81B + 0,78C - 0,38AB
0,17AC+ 0,41BC - 1,08A% - 1,83B* - 2,28C* (3a)

Y- 42488 + 696X, + 334X, + 7,50X, —
0,0076X.X, - 0.0115X,X; + 0,0135X,X, — 0,043X.% —
0,018X,2— 0,254X.2 (3b)

Cac d6 thi mo hinh 2D va 3D (Hinh 1, 2, 3) thé
hién anh huéng cta cac bién nhu nhiét do, do am
tuong ddi va gian xt ly nhiét 4m déi voi TPC, TFC
va chat luong cam quan.

Hinh 1. Biéu dién 2D va 3D quan hé gitta cac yéu t6 thuc nghiém dén ham muyc tieu Y; (TPC)
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Hinh 2. Biéu dién 2D va 3D quan hé gitra cac yéu t6 thuc nghiém dén ham muc tiéu Y, (TFC)
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Hinh 3. Biéu dién 2D va 3D quan hé giira cic yéu t6 thuc nghiém dén ham muc tiéu Y,
(Chat luong cam quan)

Hinh 1, 2, 3 cho thdy: Thoi gian xt ly nhiét 4m
la yéu t6 c6 anh huong lon nhat dén cac ham muc
tieu Y, Y,, Y, ti€p theo dén nhiét do va do 4m
tuong d6i ctia khong khi. O khoang thoi gian 12 -
15 ngay, TPC va TFC c6 xu huéng tang cham, sau
d6 gidm nhanh khi kéo dai thoi gian dén 18 ngay;
trong khi d6 chat luong cdm quan c6 xu huong
tang nhanh tit 12 - 15 ngay, sau d6 giam déu khi
kéo dai dén 18 ngay. O khoang nhiét d¢ 65 - 70°C,
TPC, TFC va chat luong cam quan cé xu huéng
tang nhanh va gidm cham khi ting nhiét do lén
dén 75°C. Anh huong ctia yéu t6 do 4m tuong doi
ctia khong khi dén TPC, TFC va chat luong cam
quan trong mién khao sat tuong tu yéu to nhiét do.
Do vay v6i muc tiéu cta qua trinh x ly nhiét 4m
tao hanh den c6 TPC, TFC, chat luong cam quan
cao thi can uu tién ting nhiét do va do 4m tuong
doi, dong thoi rat ngan thoi gian so voi tam thuc
nghiém (70°C; 80%; 15 ngay).

3.3. Tdi ru héa qua trinh xit Iy nhiét 4m

Tién hanh giai bai toan t6i wu bing cach chap
muc tiéu theo thuit toan “ham mong doi” duogc

dua ra boi Derringer va Suich (1980) [8] véi cac
diéu kién nhu & bang 7.
Bang 7. Diéu kién va hé s6 quan trong cia
c4c ham muc tiéu
a1 He so
T Cac bién Va ham muc Diéukien | quan
tiéu
trong
1 Nhiet do 65- 75°C 4/5
2 | Do am tuong doi 70 - 90% 3/5
3 Thoi gian 12-18 ngay| 5/5
5 Ham lugng pPenohc Cue dai 5/5
tong so
6 Ham lu(zng ﬂévonmd Cuc dai 4/5
tong so
7 | Chat luong cdm quan| Cuc dai 4/5

Dua theo mitc @6 anh hudng ctia cac yéu to
thuc nghiém, lua chon hé s6 quan trong cta thoi
gian xtt ly nhiét 4m (5/5), nhiét do (4/5) va do am
tuong do6i cta khong khi (3/5). D6i véi cac ham
muc tiéu thi hé s6 quan trong cta ham luong
phenolic tdng s6 duoc uvu tién (5/5), trong khi ham
luong flavonoid téng s6 va chat luong cam quan
chon mttc vu tién thap hon (4/5).
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Két qua toi uu bing phan mém Design-Expert
12.0 nhu sau: Nhiét do 71,31°C, RH 82,08%, thoi
gian x(t ly nhiét 4m 14,88 ngay. Khi d6 san phdm
hanh den thu duoc c6 ham lugng phenolic téng so,
flavonoid téng so va diém danh gia cdm qua du
doan 1an luot 1a 24,16 mgGAE/g ck; 6,63 mgQE/g
ck va 19,01 diém.

Dua trén kha nang hoat dong san xuat thuc té,
da tién hanh diéu chinh thong s6 phu hop trong
diéu kién xit Iy nhiét 4&m nhu sau: Nhiéet do 1a 71°C,
RH 1a 82%, thoi gian 14,9 ngay (twong tng voi 357
gi0). Thuc nghiém duoc tién hanh lap lai 3 1an voi
diéu kién trén, thu duoc két qua & bang 8.

Béng 8 cho thdy, qua trinh xir ly nhiét 4m thuc
nghiém hoan toan phu hop véi gia tri du doan tir
mo hinh t6i uu.

Bang 8. Gi4 tri du doan va thuc nghiém ciia cac
dap tmg trong diéu kién t3i uu

Dicu kién xttly nhiet | 0 4 1on nhat
., am toi uu
Dap img Thoi | The | D
Nhietdo |[RH| " u v
gian nghiém | doan
TPC
24,12+ 0,08) 24,16
(mg GAE/g)
TFC 14,9
71°C |82%| 7 |6.65+0,03 | 6,63
(mg QE/g) °| ngay
Chat luong 18,95 +0,09| 19,01
cam quan
4. KET LUAN

Nghién cttu anh huéng ctia mot sé thong so
trong qua trinh xt ly nhiét 4m t6i ci hanh tim
nhim tao ra san phdm hanh den c6 chat luong tét,
tang cuong toi da ham luong cac hoat chat sinh
hoc. Két qua thu duoc cac thong s6 cta qua trinh
xt ly nhiét 4m t6i vu nhu sau: Nhiét do 71°C, do
4m tuong d6i 82%, thoi gian 14,9 ngay. O diéu kién
nay, hanh den thu dugc c6 ham luwong phenolic
tong so, flavonoid téng so va diém danh gia chat
lwong cam quan l4n luot 1a 24,12 + 0,08 mgGAE/g
ck, 6,65 + 0,03 mgQE/g ck va 18,95 + 0,09 diém.
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OPTIMIZATION OF SOME TECHNOLOGICAL FACTORS IN THE FERMENTATION OF BLACK
SHALLOT USING MOIST HEAT METHOD
Tran Phuong Chi!, Hoang Thi Le Hang? Tran Dinh Thang®
!Institute of Biotechnology and Environmental Technology, Vinh University

?Fruit and Vegetable Research Institute
? Industrial University of Ho Chi Minh city

Summary

The purpose of this study was to survey and optimize several factors affecting the moist heat
treatment during black shallot processing. The experiments were arranged according to the Box
- Behnken (BBD) experimental planning model, three corresponding experimental elements
survey domains, including treatment temperature (65 - 75°C), treatment time (12 - 18 days) and
relative humidity (70 - 90%). The multi - factor experimental goals included total phenolic content
(mgGAE/g ck), total flavonoid content (mgQE/g ck), sensory quality (score). Optimization was
done using the expected function algorithm with total phenolic content, total flavonoid content,
and sensory points, corresponding to important factors 5/5, 4/5, 4/5. The results determined the
optimal technology mode for the moist heat treatment to obtain good quality black shallots
products, increasing the content of biologically active ingredients as: Treatment temperature
71°C, relative humidity 82%, time 14.9 days. In this condition, the obtained black shallots have
total phenolic content, total flavonoid content and sensory quality scores of 24.12 + 0.08 mg
GAE/g ck, 6.65 £ 0.03 mgQE/g ck and 18.95 + 0.09 points.

Keywords: Allium ascalonicum, black shallot moist heat treatment, optimization, flavonoids,

phenolics.
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