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Tom tit

T6i den duwoc ché bién tir t6i twoi (Allium sativum L.) théng qua qud trinh i trong mét khoang thoi gian
dai ¢ nhiét dé va dp am thich hop. Toi den co nhiéu tdac dung co lpi doi véi sw chuyén héa trong co thé va bénh
tim mach. Trong nghién citu nay, cdc thong sé khao sdt trong qud trinh trich ly la nhiét dp 40 dén 80°C va thoi
gian 30 dén 120 phait. T Gt ca cdc dich trich déu duoc xdc dinh ham luong chat cé hoat tinh sinh hoc
(polyphenol tong sé, flavonoid tong s6 va S-allyl cysteine). Két qua thu dwoc cho thdy diéu kién t6i wu qua trinh
trich ly polyphenol, flavonoid va SAC (gid tri lan heot la 10,93 mg GAE/g d.w, 4,20 mg QE/g d.w va 97,3 mg/kg,

tiwong wng) tir t6i den la 60°C trong 90 phuit.

T khéa: flavonoid, polyphenol, S-allyl cysteine, t6i uu, t6i den, trich ly.

1. Giéi thiéu

Toi da duge st dung nhu [a mét loai duge
phim @& diéu tri nhiéu bénh khac nhau cho con
nguoi. Do sy hién dién cua mét vai hop chét ¢ hoat
tinh sinh hoc dem lai nhiéu hiéu qua trong chiia tri
da duge chimg minh. Quy trinh ché bién chung dé
thu dugce toi den 1a 1 toan bd cu toi & didu kién nhiét
dd cao va do am duoc kiém soat trong khoang mot
thang. Toi den c6 cau tric hoi déo va trong qua trinh
héa nau, ham lugng chdt kho hoa tan (°Brix) ting
cao va vi tré nén ngot. pH cula toi den cling giam tir
khoang 6,0 trong toi tuoi xudng con dudi 3.8 trong
t6i den. Diéu nay ly giai cho viéc thoi han sir dung
t61 den lau hon [1]. M6t thay ddi quan trong trong
qua trinh U 1a sy gia ting ham lugng polyphenol [2]
va do do6 kha nang chong oxy hoa cling tang [3]. Mat
khac, kha nang chéng oxy hda ciing 1a do sy bién
doi ciia mot s6 thanh phan khong 6 on dinh va ¢6 mui
ctia toi tuoi tré thanh cac hop chat on dinh va khong
mui trong sudt qua trinh 1, cha yéu 1a cic hop chat
hitu co luu huynh nhu S-allyl cystein (SAC) [4].
SAC la mét hop chét c6 hoat tinh sinh hoc tan trong
nude duge biét dén véi kha nang chdng oxy hoa rét
cao [5] dugce hinh thanh trong qua trinh thity phan y-
glutamyl-S-allylcysteine do enzyme vy-glutamyl
transpeptidase (y-GTP). Ham lwgng SAC trong toi
tuoi khoang 20-30 pg/g va ting khoang 6 lan trong
sudt qué trinh 0 [6]. Tuy nhién, hoat dong cua v-
GTP bi anh hudng boi nhiét [7] va do d6, nhiét do

cao c6 thé han ché sy hinh thanh SAC trong qua
trinh 1. Muc tiéu cua phu’o‘ng phap trich ly nhim thu
dugce t6i da cac hop chat Vi chat luong cao nhét [8].
Trong qué trinh chiét xudt phai trich ly hoan toan
céc hop chat c6 loi ma khong 1am thay d6i cau trac
hoa hoc cua ching [9]. Vi vay, lua chon didu kién
trich ly t6i uu rat quan trong dbi vai trich ly nguyén
liéu c6 ngudn gdc tur thye vat. Ngoai ra, hién nay c6
rat it dir liéu bao cao vé dicu kién trich ly thich hop
céc hop chit ¢6 hoat tinh sinh hoc trong t6i den. Do
d6, muc tiéu cia nghién ctru nay 1a t6i wu héa didu
kién trich ly céc chit sinh hoc trong toi den.

2. Vatliéu va phuong phap

Nguyén liéu

Téi tuwoi duwgc thu hoach va chon lua tai
phuong Van Hai, thanh phé Phan Rang - Thap
Cham, tinh Ninh Thuan. Téi den dugc ché bién
thong qua phuwong phép U ct t6i tuoi d& xi 1y.

Phwong phdp nghién ciru
Phuong phap trich Iy

Toi den duge nghién va tron v6i dung dich
ethanol 50% theo cac ty 1¢ nguyén ligu tdi den/dung
moi 13 1/10, dé yén & nhiét do phong trong 1 gid.
Téi den duoc trich ly & nhiét d6 40, 50, 60, 70 va
80°C trong khoang thoi gian 30, 60, 90 va 120 phat
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va dem loc qua gidy loc Whatman®. T4t ca dich trich
ly déu duge gitt & 1°C trudce khi phan tich.

Cac phwong phap phdn tich

- Ham luong polyphenol tong sé (TPC) (mg
acid gallic tuong duong (GAE)/g d.-w): ham lugng
polyphenol tong sb duoc xac dinh bing phuong
phap Folin-Ciocalteu [10]. Do do .hép thu ctia mau &
765 nm bang mdy do quang phé UV. Ham luong
polyphenol tong ctia mau dugc thé hién qua mg
duong luong acid gallic trén mdi gram chat kho (mg
GAE/g).

- Ham lwong flavonoid tong sé (TFC): ham
luong tong flavonoid dugc xic dinh thong qua
phuong phap tao mau voi AICl; trong moi trudng
kiém - trac quang [11]. D6 hip thy cia dung dich
phan tng dugc do & bude song 415 nm. Cac két qua
duoc thé hién qua mg duong lugng quercetin (QE)
trén mdi g chit khé miu phan tich (mg QE/g d.w).

- Phan tich ham heong SAC bdng sdc ky long
hiéu nang cao (HPLC): can 10 g téi xay nhuyén cho
vao binh dinh mirc 100 mL va dinh mire dén vach
bang nudc cat khir ion, dé yén 1 gio & nhiét d6 60°C
trong bé diéu nhiét. Sau d6, hon hop duoc loc qua
mang cé kich thude 0,45 pm va thu dugc dung dich
st dung phan tich. Pudng chudn dugc xdy dung
thong qua chit chuin S-allyl-L- cysteine (> 98%,
Sigma-Aldrich Co. LLC).

Phin tich théng ké so ligu

Cac két qua thyc nghiém dugc phan tich bang
phan mém Statgraphics Centurion XVI. Mdi khao
nghiém dugc thyc hién ba lan. Phuong phap phan
tich phuong sai (ANOVA) dugc st dung dé xac
dinh sy khac biét y nghia (p<0,05) giita cac trung
binh nghiém thirc.

3. Két qua va thao luin

Tir cac két qua nghién ctru thue nghiém, cic
phuong trinh hdi quy duoc xay dung dya trén sy anh
huéng ciia nhiét o (X: 40-80°C) va thoi gian (Y:
30-120 phit) trich ly &én TPC, TFC va ham lugng
SAC, Cu thé qua cic phuong trinh (1), (2) va (3) véi
hé s6 xac dinh R? cao. Cac md hinh bé mat dap tmg

Ham hrong

polyphenol (mg GAE/g)
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S
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Ham lwong polyphenol

Nhiét dé (°C)
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thé hién anh huong cta nhiét &6 va thoi gian dén
TPC, TFC va ham hrong SAC gitip du doan céc két
qué trong qua trinh trich ly dwoc thé hién ¢ Hinh 1.
Dua vao céac gia tri X, Y va ba phuong trinh da xay
dung dugc thi diéu kién trich ly tdi uu cac hop chét
sinh hoc cao nhit ¢ nhiét do 60°C trong khoang 90
phut, cu thé TPC 1a 10,93 mg GAE/g d.w, TFC la
4,20 mg QE/g d.w va ham lugng SAC la 97,3
mg/kg.

TPC (mg GAE/g) = -23,949 + 0,7 X + 0,325
Y —0,0051 X*—0,0016 Y> - 0,00106 XY (1) (R* =
0,85)

TFC (mg QF/g) = -6,3816 + 0,1615 X +
0,1505 Y — 0,001 X* — 0,0007 Y* — 0,0009 XY (2)
(R*=0,85)

SAC =-99,1512 + 2,759 X + 1,268 Y — 0,015
X2-0,0049 Y? + 0,0002 XY

(3) (R2=0,97)

Theo Spigno et al. [8], nhiét dJ trich ly anh
huong dén kha nang hoa tan, tbe do truyén khbi (hé
s6 khuéch tan) va sur 6n dinh cta hop chat phenolic.
Trong mét gidi han, nhiét d cao lam tang hiéu qua
trich ly do ting cuong cudng do khuéch tan va do
hoa tan ciia chét cn trich ly trong dung méi. Vuot
qua giol han nay, nhiét dg trich ly cao s€ lam giam
ham hrong polyphenol va flavonoid tdng sd [12].
Gia nhiét lam tang kha niang hoa tan va khuéch tan
clia cac hop chit; giam do nhdt dung dich, ting kha
nang truyén khéi va tham théu ctia dung moéi vao
trong té bao [13]. Ngoai ra, Mohamad ez al. [14] bao
c40 rang nhiét do cao c6 thé 1am giam céc rao can té
bao do su suy yéu cua thanh va mang té bao tao didu
kién cho dung moéi dé& dang tiép xac véi cac hop
chat, 1am ting kha ning trich ly. Thoi gian anh
huong dén kha ning trich ly cac hoat chat. Thoi gian
trich ly ngin, cac hop chdt sinh hoc khéng dugc
trich ly hoan toan. Nguoc lai, thoi gian qua dai, mot
s6 hop chit sinh hoc s& bi oxy héa, chit lugng va sb
Iugng cac hoat chat s& giam. Boi vi héu hét cac hoat
chét sinh hoc nhay cam vdi nhiét do cao, gilt chiing
trong thoi gian dai s& dan dén sy phan huy s dién ra
[14].
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Hinh 1. Sw thay déi TPC, TFC va ham luwgng SAC trong dich trich t6i den & cac diéu kién trich ly
khac nhau
4. Kbt luin trinh trich ly cic chit c6 hoat tinh sinh hoc trong toi
., : o o den. Diéu kién trich ly t6i uu cac hop chat sinh hoc
Két qua nghién cuu cho thay ring cac yéu to cao nhat ¢ nhiét d¢ 60°C trong khoang 90 phat.

nhiét do va thoi gian trich ly déu anh huong dén qua
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OPTIMIZATION OF EXTRACTION CONDITIONS OF POLYPHENOL,
FLAVONOID AND S-ALLYL CYSTEINE FROM BLACK GARLIC

Nguyen Ai Thach”

Faculty of Agriculture and Food Technology, Tien Giang University
*Corresponding author: email: nguyenaithach2001(@gmail.com; Cellphone: 0917813575

Abstract

Black garlic is obtained from fresh garlic (Allium sativum L.) that has been aged for a long time at a high
temperature under high humidity. Black garlic exerts metabolic and cardiovascular beneficial effects. In this
study, the process was investigated in the temperatures ranging of 40 to 80°C during 30 to 120 minutes, as well
as determination of bioactive compounds content (total polyphenols, total flavonoids and S-allyl cysteine
content) of all obtained extracts. The results obtained indicated that the optimal condition for extracting
polyphenols, flavonoids and SAC (the values were 10.93 mg GAE/g d.w, 4.20 mg QE/g dw and 97.3 mg/kg,
respectively) from black garlic was 60°C for 90 minutes.

Keywords: black garlic, extraction, flavonoid, optimization, polyphenol, S-allyl cysteine.
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