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Tom tat. Toi den 1a san phdm 1én men tir toi qua Mot qua trinh 1én men dugc kiém soét chit ch& vé nhiét
d6 va do am. Toi den 1a mot loai thuc pham chire ning duge wa chudng vi san pham c¢6 vi ngot va khéng
con mui hing dic trung, ham lugng cac chat chdng oxy hoa ciling ting nhiéu lan so vai toi tuoi. Toi den
thuong duoc st dung truc tiép thuc hodc dudi dang cac san phﬁm ché bién nhu vién nang, purée, rugu, cao
chiét, nude toi den. Nhitg nam gin dy, mot s nha nghién ciru ciing da tién hanh thir nghiém nham da
dang hoa cac dang san pham ché bién khac tir toi den nhu bot cao t6i den sdy phun hoidc nudc ép toi trich
ly tir enzyme. Tuy nhién anh hudng cua cac yéu tb trong qua trinh trich ly bang cellulase ty 16 téi den: nudc,
ty & enzyme, nhiét do dich hoa va thoi gian trich ly 1én kha ning chong oxy hoa va ham lugng polyphenol
clia nudc €p toi den van chua duoc nghién cau. G nghién ctru nay chung t6i da khao sat va chitng minh
rang khi toi den dugc trich ly & cac diéu kién sau: ty 1 toi den: nudc (1:10), ty 1é cellulase bo sung 0,06%
(wiw), nhiét @6 dich héa la 45°C, thoi gian trich ly 1a 3 gio thi nur6c ép toi den ¢d ham lwong polyphenol va
kha ning chéng oxy hda cao nhat (11,00 + 0,16 mg GAE/g va 59,26 + 3,82%).

Tir khoa: dich chiét, kha nang chong oxy hoa, polyphenol, toi den, trich ly bang cellulase.

EFFECT OF SOME FACTORS OF CELLULASE-ASSISTED
EXTRACTION ON POLYPHENOL CONTENT AND ANTIOXIDANT
ACTIVITY OF LY SON BLACK GARLIC AQUEOUS EXTRACT

Abstract. Black garlic is a processed product fermented from raw garlic under a fermentation process in
which temperature and humidity are strictly regulated. Black garlic also is a favorite functional food because
it has sweet taste and omit of the unpleasant flavor of raw garlic, as well as its antioxidants are increased
several times after fermentation process. Black garlic could be used directly or as processing products,
including capsule, purée, extract, and juice. Recently, some researchers have studied for diversification of
black garlic product such as drying spray black garlic powder and enzyme-assisted black garlic extract.
However, the effect of some factors of cellulase-assisted extraction on polyphenol content and antioxidant
activity of black garlic extract has not been studiet yet. In this research, we investigate and prove that black
garlic agqueous extract which is extracted with following conditions: black garlic: water ratio (1:10),
cellulase (0.06%) at 45°C in 3 hours possesses the highest values of polyphenol content and antioxidant
activity (11,00 + 0,16 mg GAE/g va 59,26 + 3,82%).

Keyword. antioxidant activity, aqueous extract, black garlic, polyphenol, cellulase-assisted extraction
1. GIOI THIEU

Toi den 1a san pham |&n men tir ti (Allium sativum) qua mot qua trinh 18n men duoc kiém soét chit chg vé
nhiét d6 va d6 am. Sau qua trinh 1&n men, san pham tao thanh c6 mau den, vi ngot, khong con mui cay hing
cua toi thuong va co tac dung chdng oxy hoa hon nhiéu lan so véi loai toi thong thuong. Thanh phan hoa
hoc cua toi den chira chu yéu cac axit amin, peptide, protein, enzyme, glycosid, vitamin, ... Cac thanh phan
quy trong toi sau khi trai qua qua trinh 1én men thi ham luong cac chat chdng oxy hoa ciing nhu hoat tinh
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chbng oxy hoa cua toi tang 1én rat nhiéu lan. Theo nghién cau cia Nguy2n T.N. va cong su, sau 30 ngay
Ién men ¢ 60°C, ham lwong hop chét polyphenol tong sé va ham luong flavonoid tong sé trong toi den ting
15.5 1an va 6.5 1an so vai t6i tuoi [1]. Nghién ciru cua Sato E. va cong sy cho thay hiéu luc chdng oxy hoa
clia toi den cao gip 25 1an toi tuoi [2]. Kha ning chdng oxy hoa cao cua toi den gilp bao vé co thé khoi
cac tn hai do cac goc ty do san sinh thong qua céc qué trinh trao ddi chat binh thudng trong co thé hoic
tir cac tac nhan doc hai bén ngoai nhu khoéi bui, ruou bia, thude 14, cafein,...Vi thé toi den tré thanh loai
thuc pham 1y twong dé hd trg diéu tri cho cac bénh mén tinh nhu bénh tim, bénh Alzheimer,... Ngoai ra,
H) A.S. va Vii B.D. da ching minh t6i den c6 kha ning bao vé chdng lai tac dong c6 hai thir phat cia qua
trinh oxy hoéa do xa tri gay ra [3].

Toi den thuong dugc st dung tryc tiép hodc duédi dang thyc phém chuc nang, dd uéng ché bién nhu vién
nang, purée, rugu, cao chiét, nudce toi den. Nhiing ndm gﬁn day, mot sb nha nghién ctru ciing da tién hanh
thir nghiém nham da dang hoa cac dang san phém ché bién khéc tir toi den [4, 5]. Nam 2014, nhom tac gia
Vi B.D. va Nguyen T. D stir dung phuorng phap say phun v6i maltodextrin:aerosol dé tao nén bot cao kho
toi den v6i hiéu suat thu hdi hoat chat va hiéu suat sy phun lan luot 1a 91,60% va 86,06% [4]. Nhom tac
gia Kim J. H. va cong sy dd nghién ciru va chimg minh nude ép toi den dugc trich ly bing enzyme pectinase
gitip giam duong huyét va phuc hdi cac ton thuong & dao tuy trén moé hinh chudt tiéu dudng do
streptozotoxin [5]. Tuy nhién, tic dong ciia cac thong s qua trinh ly trich Ién kha ning chong oxy hoa va
ham lugng cac hop chat polyphenol, mot nhém hop chat co kha niang chong oxy héa va co cac tac dung
sinh hoc quan trong, trong dich chiét toi den xir Iy bang enzyme cellulase vin chua dugc lam rd. Trong
nghién ctru nay, chiing toi tién hanh xac dinh tic dong cac thong sb clia qua trinh trich ly nhu ty 1& nguyén
lidu: nudc, ty 18 enzyme cellulase bd sung, nhiét dg, thoi gian thuy phéan 1én kha ning khang oxy héa va
ham luong cac hop chat polyphenol trong dich chiét toi den.

2. VAT LIEU & PHUONG PHAP
2.1. Quy trinh chiét xuit dich t6i den

Toi twoi nhiéu nhanh (Allium sativum) duoc thu mua tai huyén dao Ly Son, Tinh Quang Ngai vao thang
6/2017. Sau khi thu mua t6i, toi dugc phan loai va lua chon cac cu toi khdng bi hu hong vat ly, khéng sau
mot dé tién hanh céc nghién ctu tiép theo. Toi duoc boc vo va 1én men trong tu 130 hoa (Shellab, Hoa Ky)
véi nhiét d6 75°C d6 am twong d6i 90% sau 15 ngay [6]. Sau khi 1én men, t6i den duoc nghién trong nuréc
véi ty 16 1:10 (nguyén liéu: nudc) bang may xay sinh to. H3n hop nudc toi den duoc i véi enzyme cellulase
(Novozymes, Pan Mach, 700 EGU/g) véi ty 1¢ 0,06% & nhiét do 45°C trong 3 gio. Hn hop dich chiét duoc
dun & nhiét 6 90°C trong 5 phit nham bat hoat enzyme cellulase. Sau khi bat hoat enzyme, ching t6i tién
hanh thu nhan dich chiét bang phuong phap loc chan khong qua gidy loc Whatman sé 1. Dich loc s& duoc
chia nho trong cac 6ng ly tam 50 mL va luu trit & nhiét d6 -20°C cho dén khi sir dung & céc thi nghiém tiép
theo.

2.2. Xéc dinh anh hwéng ciia cac thdng sb ciia qua trinh trich ly nhim thu dwoe dich chiét téi den
¢6 kha ning khang oxy héa va ham lugng polyphenol tong s6

Nham khao sat anh huong caa ty 1¢ nguyén li¢u: nuéc 18n kha nang chong oxy héa va ham lugng polyphenol
tong sé cua dich chiét toi den, toi den duoc nghién trong nudc véi cac ty 1é 1:5, 1:10, 1:15 (téi den: nudc)
bang may xay sinh t. Sau d6 hdn hop duoc i véi enzyme cellulase 0,06% & nhiét do 45°C trong 3 gio. Sau
khi thay phan bang cellulase, hon hop nudc toi den s& dugc dun 1én nham bat hoat enzyme va loc qua may
loc chan khong. Dich loc s& dwoc st dung dé khao sat kha ning chéng oxy hoa va ham lwgng polyphenol
tong so.

Nham khao sat anh huéng cua ty 16 enzyme bé sung 18n kha ning chdng oxy héa va ham lugng polyphenol
téng sb cua dich chiét toi den, t6i den duoc nghién trong nudc véi ty 16 1:10 bang may xay sinh t. Sau d6
hdn hop duoc i vai cac ty & enzyme cellulase nhu sau: 0%, 0,02%, 0,04%, 0,06%, 0,08%, 0,10% & nhiét
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d6 45°C trong 3 gio. Sau khi thay phan bing cellulase, hdn hop nudc toi den s& duge dun 16n nham bt hoat
enzyme va loc qua may loc chan khong. Dich loc s& duoc sir dung dé khao sat kha ning chdng oxy héa va
ham luong polyphenol téng sé.

Nham khao sat anh huéng caa nhiét do thay phan Ién kha niang chdng oxy héa va ham luong polyphenol
tong sb cua dich chiét toi den, t6i den duoc nghién trong nudc véi ty 16 1:10 bang may xay sinh td. Sau d6
hdn hop duoc 1 véi ty 1& enzyme cellulase 0,06% & nhiét do 40, 45, 50, 55, 60°C trong 3 gio. Sau khi thity
phan bang cellulase, hdn hop nudc téi den s& duoc dun 1én nham bét hoat enzyme va loc qua may loc chan
khong. Dich loc s& duoc st dung dé khao sat kha ning chong oxy héa va ham lugng polyphenol tong sé.

Nham khao sat anh huong cua thoi gian thuy phan 18n kha nang chdng oxy hda va ham lugng polyphenol
tong s6 cua dich chiét toi den, toi den duoc nghién trong nude vai ty 16 1:10 (nguyén lidu: nuwdc) bing may
xay sinh td. Sau d6 hdn hop duoc u vai cac ty & enzyme cellulase nhu sau 0,06% & nhiét do 45°C trong 1,
2,3, 4,5 gio. Sau khi thuy phan bang cellulase, hdn hop nuéc téi den s& duoc dun 1én nham bat hoat enzyme
va loc qua may loc chan khéng. Dich loc s& dugc sir dung dé khao séat kha ning chéng oxy hoéa va ham
lugng polyphenol tong sé.

2.3. Xac dinh ham hrong polyphenol tong sb ciia dich chiét

Ham lugng polyphenol tong s6 duge xac dinh dua trén phuong phap do mau dung thudc thir Folin-Ciocalteu
[7]. Dich chiét toi den (2,4 mL) va tron véi thude thir Folin-Ciocalteu (0,15mL) va 0,45 dung dich 1M
NaCOs. Hdn hop phan tng dugc dat vao budng téi & nhiét ¢ phong trong 30 phit. Sau thoi gian phan
g, d hap thu caa hdn hop phan ung s& dugc do ¢ budc song 750 nm bang may do quang UV-Vis
(Genesys 20 UV-Vis, Hoa Ky). Ham luong polyphenol tong sé caa mau duoc thé hién qua mg dwong luong
gallic acid trén khéi lugng chat khd (mg GAE/Q)

2.4. Xac dinh kha niing chdng oxy héa ciia dich chiét

Kha ning chéng oxy hoéa dugc xac dinh dya trén vao kha ning khtr goc ty do 1,1 — diphenyl-2-
picrylhydrazyl cua dich chiét [8]. Dung dich 0.2mM DPPH trong ethanol (1 mL) duoc tron véi 1 mL dung
dich mau. Hon hop dugc giir & nhiét do phong trong 30 phat ¢ trong budng téi. Sau thoi gian phan tng, do
hap thu caa hdn hop phan ng s& duoc do ¢ budc séng 517 nm bang may do quang UV-Vis (Genesys 20
UV-Vis, Hoa Ky).

Kha nang khtr gbc tu do DPPH dugc xac dinh theo cong thirc:

Abs — Abs
Kha nang khir géc tw do DPPH (%) = C‘Xltt)r:l L %100
control

Trong d6: Abs control: 1a do hap thu ctia mau tring gdm DPPH va ethanol, duoc do & 0 phut, Abs test: 1a
d6 hap thu ctia mau thir gdm DPPH va dich trich, dugc do sau 30 phut giit trong tdi.

2.5. Phwong phap xir 1y s6 liéu

Tat ca cac thi nghiém dugc bd tri ap lai 3 1an, két qua duoc trinh bay duéi dang sé trung binh (cua 3 lan

lap lai) £ d6 léch chuan. S6 liéu dugc phan tich ANOVA bang phan mém xu ly s6 liéu chuyén dung

Statgraphics Centurion XVI (Statpoint Technologies, Hoa Ky). Kiém dinh Multiple range test duoc thuc

hién dé danh gia mac do khac biét gitra cac gid tri véi mirc do ¥ nghia 1a p<0.05.

3. KET QUA VA BAN LUAN

3.1. Anh huéng ciia ty 1§ nguyén li¢u: nwée 1én kha ning chéng oxy hoéa ciia dich chiét toi den va
ham lwgng polyphenol tong sb

Tac dong cua ty 18 toi den: nudc 1én qué trinh trich ly polyphenol bang cellulose duoc trinh bay trong hinh
1A. Ham lugng céc hop chat polyphenol ting 1én cting vai Sy tang ty 1¢ toi: nwdc (w:v) tir 1:5 dén 1:10 (p
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< 0,05), twong (g v6i d6 1a gia tri ham luong cac hop chét polyphenol thu duoc ting tir 9,04 + 0,10 mg
GAE/g Ién 11,04 £ 0,15 mg GAE/g. Sau d6, khi chung toi tang ty 1€ téi den: nudc 1én 1:15 thi ham luong
hop chét polyphenol giam xudng 8,86+ 0,13 GAE/g. Két qua nay tuong ddng véi két qua cua nhém nghién
ctru ciia Pham va cong su. Khi nghién ciru anh huong caa ty 1é nguyén liéu: dung méi dén qué trinh trich
ly polyohenol, Pham va cong sy (2017) nhan thiy khi tang dan ty & nguyén liéu: nudc dén gia tri toi wu
(1:10) thi ham lwong polyphenol ciing ting dan rdi dat cuc dai, sau d6 ham lugng polyphenol lai giam dan
khi ting ty 1¢ nguyén liéu: dung mdi (1:12) [9]. Bén canh do, ty Ié toi den: nudc ciing c6 anh huong dén
kha nang chéng oxy hoa cua dich chiét toi den (Hinh 1B). Theo do6, kha ning chong oxy hoa cua dich chiét
tang 1én cung voi su tang ty 1¢ toi: nudc (w:v) tir 1:5 dén 1:10 (p < 0,05), twong tng Vi d6 1a kha nang bt
géc tu do DPPH ting tir 43,40 + 4,99% lén 59,12 + 5,76%. Tuy nhién, sau d6 khi ty 18 trich ly toi: nudc
(w:v) tang 1én 1:15 thi kha ning bat goc ty do DPPH giam xudng 45,28 + 5,66%. Ching t6i nhan thay kha
nang chdng oxy hoa cua dich chiét toi den dat gia tri cuc dai (59,12 + 5,76%) ¢ ty 18 t6i den: nudce 1a 1:10,
ddng thoi ham lugng polyphenol tong s6 cuaa dich chiét toi den khi trich ly bang ty 18 toi den trén (1:10)
cling dat gid tri cao nhat (11,04 + 0,15 mg GAE/q). Ty Ié nguyén liéu: nudce (1:10) ciing duge nhom nghién
ctru Kankara va cong su chang minh 1a ty 1& phi hop dé trich ly dich chiét co ham luong flavonoid va kha
ning chéng oxy hda tong cao nhat [10]. Do d6 ching t6i chon ¢b dinh ty 1& nguyén lidu: nude 1a 1:10 dé

tién hanh nhitng thi nghiém tiép theo.
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Hinh 1. Anh huong cua ti 1é t6i den: nwée dén ham lwong polyphenol téng cia dich téi den (A) va khd ndng chong
oxy héa (B).

3.2. Anh huéng ciia ty 1é enzyme 1én kha ning chdng oxy héa ciia dich chiét t6i den va ham lwong
polyphenol téng 50

Két qua chi ra ring ndng d6 enzyme cellulase bd sung cé anh huéng dén hiéu suit trich ly cac hop chat
polyphenol tir toi den. Ham luong cac hop chat polyphenol ting 1én cing vé6i su ting ndng d enzyme tir
0% dén 0,06%, twong tng gia tri ham luong cac hop chét polyphenol thu dugc ting tir 6,52 + 0,27 mg
GAE/g 1én 11,05 + 0,20 mg GAE/g. Tuy nhién, khi ndng do cellulase tiép tuc ting dén 0.1% thi ham luong
céc hop chat polyphenol thu duoc lai khong d6i 11,11 + 0,13 mg GAE/g. Két qua nay twong dong véi két
qua cua nhém nghién ciru Sun va cong su [11]. Khi khao sat cac yéu té anh huong qua trinh trich ly hop
chat polyphenol tir trai cdy Xoan Nhir bing enzyme, Sun Z. va cong su nhan thiy khi ting dan ty 1& enzyme
tir 0-1.5% thi ham luong polyphenol s& ting dan, rdi dat gia tri cuc dai sau d6 khi ty 18 enzyme tiép tuc ting
(2%) thi ham luong polyphenol lai khong ting thém ma giit dn dinh. Theo Nguy&n va cong su (2009), khi
thira co chét, van téc phan tng ting khi ndng d6 enzyme ting nhung khi ndng do enzyme béo hoa vai ndng
d6 co chét thi van toc phan g khong thay ddi hodc khong ting thém khi ting ndng do enzyme [12]. Ngoai
ra, ching tdi nhan thay kha niang bat géc tu do DPPH ting 1én cing véi sy ting nong do enzyme tir 0% dén
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0,1%, twong tng kha ning bat gbc tr do DPPH thu duoc ting tir 22,75 + 3,74% lén 61,08 + 3,59%. Nong
d6 enzyme cang cao thi hiéu suit trich ly cac hop chit chng oxy hoa cang cao, diéu nay dugc giai thich
dua trén co ché tac dung ciia enzyme x(c tac. Khi ndng do enzyme cang cao, dan dén su ting kha nang pha
V& cau tric thanh té bao, day von 1a co quan che ché bén ngoai cua té bao 1am giai phong cac hop chat
chéng oxy hda bén trong. Tuy nhién khdng cé su khac biét vé kha ning bét gdc ty do DPPH thu dugc & cac
nong do enzyme 0,06%; 0,08% va 0,1%. Do d6 ching t6i chon ndng do cellulase 1a 0.06% dé tiét kiém
luong enzyme, chi phi va thu duoc dich chiét co kha ning chéng oxy hoa cao nhat va (59,28 + 4,75% va
11,05 + 0,20 mg GAE/Q).
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Hinh 2. Anh hwong cua ti 1é enzyme bé sung dén ham lwong polyphenol tong cua dich téi den (A) va kha ndng
chang oxy hoa (B).

3.3. Anh hwéng ciia nhiét d§ dich héa Ién khi ning chdng oxy héa ciia dich chiét t6i den va ham
lwong polyphenol tong sb

Ching tdi nhan thiy nhiét d6 dich hoa co tac dong l6n dén kha ning chéng oxy héa va ham luong
polyphenol tong s6 caa dich chiét. Cu thé, khi nhiét do trich ly ting tir 30°C 1én 45°C thi kha ning bét goc
tu do DPPH cua dich chiét toi den ting tir 27,97 + 1,33% lén 59,00 + 3,51%. Nhung khi chung ti tiép tuc
tang nhiét d6 dich hoa l&n 55°C thi kha nang chdng oxy hda cua dich chiét t6i den khong khac biét so véi
dich chiét khi dich hda & 45°C (58,62 + 2,30%). Ngoai ra, khi ting nhiét do trich ly tir 30°C Ién 45°C thi
ham luong céc hop chat polyphenol trich ly trong dich chiét ciing tang (9,13 + 0,12 mg GAE/g va 11,02 +
0,23 mg GAE/g, p <0,05). Tuy nhién & nhiét d6 55°C thi ham luwong cac hop chat polyphenol giam. S¢ di
nhiét d6 tang thi hiéu suat thu dugc ham luong cac hop chét polyphenol ting 14 vi khi ting nhiét d, ting
khuéch tan phan tu tir bén trong ra bén ngoai, ciu trdc cia nguyén liéu ciing bi suy yéu do nhiét do, tao diéu
kién cho viéc giai phong cac chat tir trong té bao nguyén liéu ra bén ngoai. M&i enzyme lai c6 mot khoang
nhiét do hoat dong tbi wu, khi nhiét do dich hda ¢ trén hoic dudi khoang tdi wu thi hoat tinh enzyme s&
giam, do d6, kha nang trich ly cac hop chat polyphenol va kha ning chéng oxy héa cua dich chiét & ngoai
nhiét d6 toi wu ciia enzyme ciing giam. Mot s6 nghién ciru da cong bo cho thdy méi lién hé chat chg
gitra nhiét @6 dich hoa véi ham lugng polyphenol, flavonoid tong va kha nang chéng oxy hoa
cua cac dich trich tir thuc vat [13, 14]. Theo Pan va Wu, thi nhiét d6 téi thich cho qué trinh trich
ly polysaccharides va hop chat chdng oxy héa tir toi bang cellulase 1a 45°C. Két qua trén ciing
kha tuong déng véi két qua caa ching téi, khi ching toi trich ly téi den vgi nhiét do 45°C thi
ham lugng polyphenol va kha nang chdng oxy hda cua dich chiét toi den dat gia tri cuc dai
(11,02 + 0,23 mg GAE/g va 59,00 + 3,51%).

© 2018 Trudng Pai hoc Cong nghiép Thanh phé H6 Chi Minh



TAC PONG CUA CAC THONG SO TRONG QUA TRINH TRICH LY BANG CELLULASE LEN HAM 29
LUGNG POLYPHENOL TONG SO VA KHA NANG CHONG OXY HOA CUA DICH CHIET TOI BEN LY SON

120 70

T : a
D
b b a a a
100 C T T T
b
50
o 80
3 ¢
. ~ 40
“0 ‘e
60 - e d
= N 30
T 40
' ’ 20 -
20 - :
10
00 g -
30 35 40 45 50 55 10 1 40 15 " -

A Nhit 9 (°C") B Nhiét do (°C)

Kha nang bat goc tu do DPPH

Ham lwong Polyphenol tong
mg GAE /g chat kho

Hinh 3. Anh huong cua nhiét dg dich hda bé sung dén ham heong polyphenol téng cua dich téi den (A) va khd nang
chang oxy héa (B).

3.4. Anh hwéng ciia thoi gian trich ly 18n khé niing chdng oxy héa ciia nwéc ép toi den va ham
lwong polyphenol tong s6

Ciing twong ty nhu yéu té nhiét do thi thoi gian trich ly cang dai thi hiéu suét trich ly céc hop chat phenolic
cang cao, cac polymer va céc hop chat phenolic s& hoa tan vao dung mdi trich ly cang nhiéu [16]. Tuy
nhién, khi qua trinh khuéch tan da dat duoc trang thai can bang hay noi cach khac, ndng do chat khuéch tan
bén trong nguyén liéu va bén ngoai dit trang thai can bang, khi d6 khong ton tai su chénh léch vé gradient
nong d6. Piéu nay dan dén qua trinh khuéch tan cham lai hoic khong dién ra nira. Thoi gian trich ly qua
dai ciing khong co tac dong tich cuc cho viéc trich ly cac hop chit phenolic [17]. Theo Kankara va cong su
(2014), thoi gian trich ly cang dai thi dich chiét cang tiép xtc nhiéu vai nhiét dg, anh sang, oxy, nhing yéu
t6 gay phan g oxy hoa cac hop chat phenol va phan hiy enzyme [10].

Két qua cho thiy ham luong céc hop chit polyphenol ting 1én cing véi su ting cua thoi gian trich ly tir 0
gio cho dén 5 gio (Hinh 4A). Khi thoi gian trich ly tang tir 0 gid dén 3 gid twong ung 1a gia tri ham luong
céc hop chét polyphenol thu dugc ting tir 8,24 + 0,164 mg GAE/g dén 11,00 + 0,16 mg GAE/g. Khi thoi
gian trich ly tiép tuc tang dén 5 gio thi ham luong céc hop chat polyphenol trong dich chiét toi den khong
ddi (11,35 + 0,29 mg GAE/g ,p >0,05). Bong thoi chdng ti nhan thiy kha ning bat gbc tu do DPPH ting
I&n cuing vai su ting cua thoi gian trich ly tir 0 gio' cho dén 3 gid, trong ung 1a kha ning bat gbc tu do
DPPH thu duogc tang tir 22,93 + 1,62% dén 59,26 + 3,82% (p<0,05). Tuy nhién khéng c6 su khac biét gitra
cac khoang thoi gian 3, 4 va 5 gio. Tir két qua hinh 4A va 4B, chlng tdi chon thoi gian trich ly 1a 3 gio
nham thu dich chiét c6 ham luong polyphenol va kha niang chdng oxy hda cao nhét. Thoi gian trich ly trén
(3 giv) ciing 14 thoi gian téi vu dugc Kanrara va cong su ding trich ly va thu dwgc dich chiét ¢6 kha nang
chbng oxy hoa cao nhat.
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Hinh 4. Anh huong cua thoi gian trich ly dén ham lrong polyphenol tong cia dich téi den (A) va kha nang chong
oxy héa (B).
Bdng 1 Bang tong hop danh hwong ciia cdc yéu t6 ti ¢ t6i den: miede, ty 1é enzyme, nhiét dg va thoi gian trich ly dén
ham lwong polyphenol tong sé va kha ndng chong oxy héa ciia dich t6i den.

Ham lwong polyphenol tong so Kha ning bit goc tw do DPPH
(mg GAE/g chét khd) (%)
1. Ty I&€ nguyén li¢u: nwéc
1:5 9,04 + 0,102 43,40 =
4,992
1:10 11,04 +0,15P 59,12 =
5,76"
1:15 8,86 + 0,132 45,28 =
5,662
2. Ty I&¢ enzyme (%)
0 6,52 = 0,27° 22,75 +
3,744
0,02 9,53 +0,27° 38,92 +
2,74°
0,04 9,93 + 0,14° 47,90 =
2,740
0,06 11,05 £ 0,202 59,28 +
4,752
0,08 11,08 + 0,162 59,88 £
2,748
0,1 11,11 + 0,132 61,08 £
3,592
3. Nhiétdp (°C)
30 9,13+£0,12° 27,97 =
1,334
35 10,10 + 0,20P 33,33 %
1,99¢
40 10,31 £ 0,21° 42,91 +
2,89°
45 11,02 £0,232 59,00 +
3,612
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50 10,93 £ 0,302 59,39 +
3,69?

55 10,48 +0,07° 58,62 +
2,30°

4. Thoi gian (gio)

0 8,24 + 0,16 22,93
1,62°

1 9,41+ 0,08° 37,74 +
2,20°

2 10,09 +0,07° 41,62 +
2,66°

3 11,00 £ 0,162 59,26 +
3,822

4 11,31 + 0,06° 59,96 +
3,40°

5 11,35 £ 0,29? 60,32 +
2,80°

Trong bang trén, cac chit cdi a, b, ¢, d, e biéu thi sy khac biét vé thong ké gitta cac so liéu trong cot.
4. KET LUAN

Trong nghién ciru ndy, ching t6i da khao sét va chimg minh tac dong cua cac yéu té trong qué trinh trich
ly bing cellulase nhu ty 1& t6i den: nudc, ty 16 enzyme bé sung, nhiét do dich hoa va thoi gian trich ly 1én
kha ning chéng oxy hoa va ham luong polyphenol téng s6 caa dich chiét toi den. Chung t6i ciing x4c dinh
dugc cac didu kién phd hop nhu ty 18 téi den: nude (1:10), ty 1é cellulase bé sung (0,06%), nhiét d6 dich
hoa (45°C), thoi gian trich ly (3 gio) dé trich ly nham dich chiét ¢6 ham lwong polyphenol va kha ning
chéng oxy héa cao nhat (11,00 + 0,16 mg GAE/g va 59,26 + 3,82%). Qua trinh trich ly toi den trudc day
chu yéu bang nhiét d6 cao dé tao nuéc ép hoic cao chiét, do d6 két qua nghién ctiru mé ra mot hudng nghién
clru méi san xuat cac san pham dd udng c6 hoat chit sinh hoc va kha ning chéng oxy héa cao véi phuong
phép trich ly bang enzyme. Ddng thoi, nghién ciu ciing cung cap nhitng thdng s6 co ban dé trich ly toi den
bang enzyme dé phuc vu cho nhiing nghién cuu tiép theo & quy mé pilot.

LOI CAM ON
Nhom nghién ctu xin chan thanh cam on sy hd tro kinh phi cua truong Pai hoc Cong Nghiép TP.

HCM trong khuén kho dé tai cap co s6 ma s6 184-TP08 da gitip nhom tac gia hoan thanh noi dung
nghién cau nay.
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