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Toém tit

T6i da duwoc sir dung lam thwe pham chike nang va dirge pham trong y hoc cé truyen qua nhiéu thé ky. Tuy
nhién, vé 16i dwpe coi 1 chat thai néng nghiép. Cdc nghién ciu gan ddy di phat hién ra rdang cdc chat dwoc
trich ly tir v6 toi ¢ chira cdc hop chdt sinh hoc ¢6 hoat tinh chong oxy héa (c6 thé dwoc dp dung trong cong
nghiép thuwe pham va dwoc pham) Trong nghién ciu nay, cdc thong so khdo sat trong qud trinh trich ly la nhiét
do thay doi trong khodng 40 dén 80°C trong thoi gian tir 30 dén 1 20 phut. Ta dt ca cdc dich trich déu durpc xdc
dinh ham lwong cde chdt ¢é hoat tinh sinh hoc (polyphenol tong sé, flavonoid téng s6, anthocyanin va
thiosulfinate). Ham lwong cdc hop chat co hoat tinh sinh hoc thu duoc cao nhat ¢ nhiét dé 60-70°C ‘trong
khoang thoi gian 60-90 phut. Vo toi la nguon cung cdp chat chong oxy héa ti nhién ddy hira hen va cé thé dwoc

ing dung trong dwoc pham va thue pham.

Tw khéa: Trich ly, nhiét do, thoi gian, hop chdt c6 hoat tinh sinh hoc, vo téi

1. TONG QUAN

Tu lau, téi da dugce st dung nhu 1la mot loai
duoc phérn dé diéu tri nhiéu bénh khac nhau cho con
nguoi. Do su hién dién ctia mdt vai hgp chit ¢6 hoat
tinh sinh hoc dem lai nhiéu hiéu qua trong chita tri
d3 dugc ching minh [1]. Hau hét cac nghién ciru
déu ¢6 lién quan dén allicin va cac dan xudt cua no.
Allicin 14 thiosulfinate chu yéu trong téi twoi nghién.
Allicin dam nhiém vé dac tinh mui vi dac trung cua
téi [2]. Allicin c6 tinh khong on dinh cao tai pH g'?m
gid tri trung tinh, & nhiét d cao hodc cé sy hién dién
ctia ddu va thodi héa nhanh chéng trong sudt qué
trinh ché bién hodc bao quan, lam han ché sinh kha
dung cua allicin [3]. Bén canh do, anthocyanin la
hop chat thude ho flavonoid, 14 sic té tan trong nudc
pho bién & thuc vat, thuong biéu hién cdc mau tim,
do tia hodc xanh trong cac loai rau cu, trai cay, hoa
14 va ré& cua céc loai thuc vét. Cac hop chit nay cé
kha ning chéng oxy hoa, ngin ngira ung thu va
chéng 130 héa cho nguoi sit dung. Tuy nhién, vo toi,
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mot san pham phu tir cong nghiép ché bién thuc
pham, chiém 25% trong cui toi va duoc coi nhur chat
thai nong nghiép [4]. Nhin chung, chit thai nong
nghiép 1a nguyén li¢u lignocellulose. Cac nghién ctru
gan déy da phat hién ra rang chat chiét xuét tir v toi
c¢6 chat cac hop chat phenolic v6i hoat dong chéng
oxy héa va khang khuan cao [5].

Hién nay, c6 rat nhiéu k¥ thuat dé thu céc chat
chéng oxy héa tir thuc vit nhu trich ly Soxhlet,
ngam, trich ly 16ng siéu téi han, trich ly bang nudc
siéu t6i han va trich ly bang siéu 4m. Tuy nhién,
hiéu suét trich ly va hoat dong chdng oxy héa khong
chi phu thu¢c vao phuong phap trich ly ma con nhiét
d6 va thoi gian trich ly. Theo Spigno et al. [6], nhiét
do6 va thoi gian trich ly anh huong dén kha ning hoa
tan, toc do truyén khdi (h¢ s6 khuéch tan) va sy on
dinh ctia hop chat phenolic.

Ngoai ra, chua co dir li€u bao cao vé viée trich
ly cac hop chét c6 hoat tinh sinh hoc tir vé t6i. Muc
ti€u cua nghién ctru nay la xac dinh nhiét d¢ va thoi



gian thich hop cho viéc trich ly cac hop chét ¢6 hoat
tinh sinh hoc tr vo t6i bang cach sir dung phuong
phéap trich ly dung méi.

2. PHUONG TIEN VA PHUONG PHAP
2.1. Nguyén vat liéu

Téi tuoi duge thu hoach va chon lra d6 tudi
130-135 ngay (sau khi gieo) tai phuong Van Hai,
thanh phd Phan Rang - Thép Cham, tinh Ninh
Thuan. Vo to1 kho dugce tach ra khoi cu t6i. VO toi
khé dugc thu nhan va siy kho dén 6 am 3-5%. Tiép
theo, mau vo toi khd duogc nghién min va cho qua
rdy sang 1 mm. Sau dd, bot vo toi dugc goi trong
bao bi plastic trang nhom va bao quan ¢ 4°C trude
khi trich ly.

2.1.1. Plwrong phap nghién ciru
Phwong phdp cong nghé

Bét vo t6i (5 g) duge tron véi 250 mL nudc
cat va dem trich ly ¢ nhiét d6 40-80°C trong khoang
thoi gian 30-120 phut. Sau d6, hén hop dugce loc qua
gidy loc Whatman® 41. Tét ca dich trich ly déu duoc
gilr ¢ 4°C trude khi phan tich.

Phuong phdp phan tich

Ham luong polyphenol tong sé (TPC) (mg
acid gallic tuong duong (GAE)/g chat kho): ham
lugng polyphenol tong sd duoc xdc dinh bang
phuong phap Folin-Ciocalteu [7]. Phenol phan {rng
v6i acid phosphomolybdic trong thudc thtr Folin-
Ciocalteau, xuat hién phtrc chat ¢6 mau xanh trong
moi truong kiém. Do do hap thu ciia mau & 765 nm
bing may do quang pho. Can cit vao cudng do mau
do dugc trén may quang phd va dua vao duong
chuan acid gallic de xdc dinh ham lugng polyphenol
téng so c¢6 trong miu. Ham lugng polyphenol téng
clia mau dugc thé hién qua mg duong luwong acid
gallic trén mdi gram chét kho (mg GAE/g).

Ham luong flavonoid tong sb (TFC): ham
lugng tong flavonoid dugc xic dinh théng qua
phuong phap tao mau v6i AlCl; trong moéi truong
kiém - tric quang [8]. PO hdp thu cua dung dich
phan tng dugc do & budc séng 415 nm. Dya vao
dudng chuan quercetin de xac dinh ham luong
flavonoid téng c6 trong miu. Cac két qua duoc thé
hién qua mg duong lugng quercetin (QE) trén mdi g
chat kho mau phan tich (mg QE/g).

Ham luong thiosulfinate tong s& (umol/g)
(TSF): do d6 hip thu & budc séng 412 nm cia 2-
nitro-5-thiobenzoate durgc tao ra bang cach két hop
cac phuong phap cua Kinalski and Norefia [9].

Ham lugng anthocyanin (mg/g) (ATCN):
phén tich theo phuong phap pH vi sai [10] dua trén
su thay d6i mau theo cau tric clia anthocyanin gilta
pH= 1,0 va pH= 4,5. Tai pH= 1, cac anthocyanin t6n
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tai & dang oxonium hodc flavium c6 do hép thu cuc
dai, tai pH= 4,5 thi chung lai & dang carbinol khong
mau. Phuong phap pH vi sai cho phép xdc dinh ham
luong anthocyanin tong s6 chinh x4c va nhanh
chdng, tham chi khi ¢é sy hién dién cia cac hop chét
can thi€p khac.

2.1.2. Phén tich thong ké s6 liéu

Céc két qua thuc nghiém duge phan tich bang
phan mém Statgraphics Centurion XVL Mbi khao
nghiém duoc thyc hién ba ldn. Phwong phap phan
tich phuong sai (ANOVA) duogc sir dung dé xéc
dinh su khéc bi¢t y nghia (p<0,05) gifta cac trung
binh nghiém thuec.

3. KET QUA VA THAO LUAN

T céc két qua nghién ctru thyc nghiém (Bang
1, 2, 3 va 4), cac phuong trinh héi quy dugce xay
dung dua trén sy anh hudng cia nhiét d6 (X: 40-
80°C) va thoi gian (Y: 30-120 phut) trich ly dén ham
lugng ATCN, TFC, TPC va TSF (lan lugt cac
phuong trinh 1, 2, 3 va 4) véi hé sb xdc dinh R? kha
cao (R>>0,7). Cac md hinh bé mit dap tng thé hién
anh huong ciia nhiét d6 va thoi gian dén ham lugng
ATCN, TFC, TPC va TSF ¢6 thé gitip du doan céc
két qua trong qua trinh trich ly dwoc thé hién lan
luot 6 Hinh 1, 2, 3 va 4.

ATCN = -0,0151 + 0,0005 X + 0,00013 Y —

0,310° X>-5,6667 107 Y*—0,1 10° XY
(HR*=10,91
TFC = -0,05128 + 0,00159 X + 0,00075 Y —
0,910*X*-0,310°Y*-0,510° XY
(2)R*=0,72

TPC = -25,9 + 0,6888 X + 0,3353 Y — 0,0049
X*-0,0017 Y*=0,00113 XY

(3)R*=10,86

TSF =-13,8 + 0,386 X + 0,16 Y — 0,00234 X*
—0,0007 Y>-0,0002 XY

4R’ =

Anthocyanin 1a mot hop chit tan tét trong
nuée. Két qua phan tich & Hinh 1 cho thiy nhiét do
va thoi gian trich ly déu c¢é anh huéng dang ké
(p<0,05) d&n ham luong anthocyanin trong dich
trich vo toi. Vo toi dugc trich ly & nhiét do 80°C
trong 120 phut cho thay ham anthocyanin 13 thap
nhit (0,0010 mg/g). Khi gia ting nhiét do trich ly,
ham lugng anthocyanin thu dugc cling ting. Tuy
nhién, anthocyanin s& bi phan hity néu thoi gian trich
ly kéo dai. Nhiét d6 va thoi gian thich hop dé trich
anthocyanin tir vo toi 1a 70°C trong 60 phut.

0,92
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Hinh 1. Anh hwéng ciia nhiét d9 va thoi gian trich ly dén ham hrgng ATCN trong vo toi

Bing 1. Sy thay d6i ham hrgng ATCN trong vo toi & cac diéu kién trich ly khac nhau

A a0 Thoi gian (phut)
Nhict do (©) 30 60 90 120
40 0,0019+0,0007  0,0024+0,0003  0,0027£0,0001  0,001840,0002
50 0,0035+0,0003  0,0041+0,0001  0,0037%0,0003  0,002540,0002
60 0,0045+0,0004  0,0047£0,0001  0,0040£0,0003  0,0033£0,0001
70 0,0053+0,0002  0,0055%£0,0003  0,0047£0,0001  0,002540,0001
80 0,0047+0,0002  0,0057£0,0003  0,0035%+0,0004  0,0010£0,0002
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Hinh 2. Anh huéng ciia nhiét d¢ va thoi gian trich ly dén TFC trong vo toi
Bang 2. Su thay d6i TFC trong vé tbi ¢ cac diéu Kién trich ly khac nhau
ar xA /O Thoi gian (phut)
Nhict do (©) 30 60 90 120
40 0,015+0,001 0,018+0,001 0,022+0,001 0,018+0,001
50 0,018+0,002 0,02040,001 0,027+0,002 0,020+0,001
60 0,020+0,001 0,024+0,001 0,028+0,002 0,025+0,001
70 0,021£0,002 0,026+0,001 0,025+0,003 0,017£0,002
80 0,023£0,001 0,030+0,002 0,023+0,002 0,01020,001
Ham lreng polyphenol
(mg GAE/D
— 1.0
= — 3.0
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Hinh 3. Anh huwdng ciia nhiét do va thoi gian trich ly dén TPC trong vé t6i
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Bing 3. Sy thay d6i TPC trong vé téi & cac diéu kién trich ly khac nhau

A 1A /O Thoi gian (phut)
Nhiet do (°C) 30 60 90 120
40 1,50+0,33 5,90+0,41 6,33+0,39 3,79140,22
50 2,7610,12 6,35+0,45 7,71£0,61 6,3910,20
60 3,1340,26 7,291+0,31 8,93£0,25 6,57+0,35
70 4.26+0,31 8,70+0,70 7,94+0,41 4.44+0,77
80 4.49+0,72 5,31+0,57 5,90+0,55 3,15%0,53
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Hinh 4. Anh hwéng ciia nhiét d9 va thoi gian trich ly dén ham lwong TSF trong vé toi

Bang 4. Sy thay d6i ham lwgng TSF trong vo toi & cac diéu Ki¢n trich ly khac nhau

A AA (O Thoi gian (phut)
Nhigt do (C) 30 60 90 120
40 23540.11 4474011 6.65+0.10 5.96+0.92
50 3.5940.15 5.68+0.13 7.70+0.23 7.29+1,08
60 426+0.16 6.66+0.19 9.67+0.16 9.97+0.30
70 5.62+0,22 7.48+0,17 9.73+0,07 10,40+0.16
80 6.2040,15 8.65+0.27 9,81+0,05 8.67+0.22

sinh hoc nhay cam véi nhiét dd cao, gilr ching trong

Tuong tw, ba hop chét con lai (polyphenol, o N R g
A thoi gian dai sy phan huy sé€ dien ra.

flavonoid va thiosulfinate) trong vo toi cling déu bi
anh huong dang ké (p<0,05) bdi nhiét d6 va thoi

gian trich ly. Trong mot gidi han, nhiét d6 cao lam
tang hi€u qua trich ly vo téi do ting cuong cuong do
khuéch tan va d6 hoa tan cta chit can trich ly trong
dung moi. Vuot qua gidi han nay, nhiét d trich ly
cao s€ lam giam ham lugng polyphenol, flavonoid
tong s6 va thiosulfinate. Thoi gian anh huong dén
kha ning trich ly cac hoat chat. Thoi gian trich ly
ngin, cac hop chit sinh hoc khéng dugc trich ly
hoan toan. Nguogc lai, thoi gian qua dai, mot sb hop
chat sinh hoc s& bi oxy hoa, chat lugng va sé luong
cac hoat chit s¢ giam béi vi hiu hét cic hoat chat

4. KET LUAN

Két qua nghién ciru cho thy ring hai yéu t6
nhiét d6 va thoi gian trich ly déu anh huéng dén qué
trinh trich ly cac hop chat ¢6 loi cho sttc khoe tir vo
téi. Ham lugong cac hop chét ¢ hoat tinh sinh hoc
thu dugc cao ¢ nhiét do 60-70°C trong khoang thoi
gian 60-90 phut. Didu ndy cho thiy vo t6i co thé la
mdt ngudn tiém nang cic hop chat cé hoat tinh sinh
hoc gitp hd tro tang cudng sic khoe va diéu tri
bénh.
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THE EFFECTS OF EXTRACTION TEMPERATURE AND TIME ON
POLYPHENOLS, FLAVONOIDS, ANTHOCYANINS AND THIOSULFINATES
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Abstract:

Garlic has been used as a functional food and medicine in traditional medicine for centuries. However,
garlic husk are considered as agricultural waste. Recent studies have found that garlic husk extract contain
bioactive compounds that have antioxidant activity (can be applied in the food and pharmaceutical industries).
In this study, the parameters extraction were temperature varied from 40 to 80°C for 30 to 120 minutes. All
garlic husk extracts were determined for the content of bioactive compounds (total polyphenols content, total
flavonoids content, anthocyanins and thiosulfinates). Bioactive compounds were found to be highest at 60-70°C
for 60-90 minutes. Garlic husk is a promising source of natural antioxidants to be used for different medicinal
and food applications.

Keywords: Extraction, temperature, time, bioactive compound, garlic husk.
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