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ABSTRACT

Garlic is important source of bioactive compounds with antimicrobial activity. The aim
of this study was to compare the effect of the pretreatments on the bioactive compounds
of garlic (i.e. total polyphenol content, total flavonoid content) and antioxidant activities
by 1.1 -diphenyl-2-picrylhydrazyl radical scavenging (DPPH). Three pretreatment
methods of garlic were used, namely (i) steam blanching at temperature of 100°C for 4,
6, 8 10 min, (i) freezing at temperature of -18°C for 12, 24, 36 and 48 hours, (iii)
combine of steam blanching at temperature of 100°C (410 min) and freezing at
temperature of -18°C (1248 hours). The results showed the total phenolic content,
flavonoid and antioxidant activities of garlics that were blanched for 6 min or were
frozen for 36 hours or were treated by combining of steam blanching for 8 min and
freezing for 36 hours shown higher than those of other treatments. Among the
pretreatment conditions, frozen garlic for 36 hours had the greatest impact on the total
phenolic content, flavonoid and antioxidant activities of garlic (5.181 mgGAE/g, 1.438
mgQF/g va 64.148%, respectively) compared to other treated and control samples
(4.041 mgGAE/g; 1.199 mgQE/g and 53.993%, respectively). These results indicated
that freezing can promote the generation of functional materials.

TOM TAT

T6i chira cdc hop chat sinh hoc quan trong véi hoat dong khang khudn. Nghién ciru
g thwe hién nham danh gid anh hwong ciia bién phdp (i) chan bdng hoi nuée ¢
nhiét dg 100°C trong thoi gian 4, 6, 8, 10 phut, (i) lanh dong & nhiét do -18°C trong
thoi gian 12, 24, 36 va 48 gio va (iii) két hop chan (4+10 phuy) voi lanh dong (12+48
gi0) (cing véi mau doi chimg — khdng thue hién bat ky bién phap tién xir Iy nao) dén
ham lwgng cde chat cé hoat tinh sinh hoc (polyphenol tong 56, flavonoid tong s6) va
hoat tinh chong oxy héa thong qua kha ndng trung hoa goc tw do DPPH (1, 1-diphenyl-
2-picrylhydrazyl). Két qua nghién ciru cho thdy t6i diroe chan bang hoi nuée ¢ 100°C
trong 6 phiit, lanh dong  (~-18°C) trong 36 gio hodc két hop chan 8 phiit va lanh dong
trong 36 gio: cho ham heong cdc hop chat sinh hoc (tong polyphenol, flavonoid) va hoat
tinh chong oxy héa cao nhat khi so sanh voi thoi gian xit Iy khdc 6 cd ba bién phdp thuc
hién. Trong cac diéu kién tien xir ly dwoc thuc hién, toi duoc lanh dong trong 36 gio co
tong ham lwong polyphenol (5,181 mgGAE/g), flavonoid (1,438 mgQE/g) va hoat tinh
logi trir goc t do (64,148%) cao hon ham lwgng pobyphenol (4,041 mgGAE/g),
favonoid (1,199 mgQE/g) va hoat tinh logi trir goc tw do (53,993%) ciia mau doi
chimg. Bién phdp tién xir Iy t6i dwoc thue hién bang phwong phdp lanh dong c6 kha
néng thiic day lam tang cdc hop chat sinh hoc trong toi.

Trich dan: Duong Kim Thanh va Nguyén Minh Thity, 2016. Anh hudng cua phuong phép tién xir Iy dén cac
hop chat c6 hoat tinh sinh hoc va kha nang loai trir goc tu do trong t6i. Tap chi Khoa hoc Truong
Pai hoc Can Tho. SO chuyén dé: Nong nghiép (Téap 1): 25-32.
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1 GIOI THIEU

Céc nghién ctru vé 161 (Allium sativum) va cic
hop chit chiét xuat tir t6i (polyphenol, flavonoid
...) da cho thiy ngudn nguyén liéu nay cé hoat tinh
sinh hoc cao va dong vai trd quan trong ddi véi
dinh dudng ngudi. Toi cung cp cho co thé cac tac
dung c6 loi, 1a chit chdng oxy hoa (Banerjee et al.,
2003; Queiroz et al., 2009), c6 ham lugng khang
sinh cao, ¢6 tac dung ha duong huyét (Eidi et al.,
2006), chéng ung thu (Sasaki and Machiya, 2007).
Cac chiét xuat tir toi duge cong nhéan 1a c6 ich
trong viéc ngan ngira r6i loan chirc ning ndi mac,
lam gidm nguy co cac bénh man tinh (Prasad et al.,
1996), ngin chan tién trién ciia bénh, diéu tri hodc
ngan nglra xo vira dong mach (Morihara et al.,
2011; Yiannakopoulou ef al., 2012).

Céc hoat dong chéng oxy héa ciing duge lién
két v&i sy hién dién cua céc hop chat phenolic
(Willett, 1994). Khi d& cap dén chat khang oxy
hoa, mbi quan tim dau tién 1a ham luong cic hop
chat polyphenol va flavonoid, dugc chimg minh 1a
¢6 kha nang dap tit cac gbc tu do, ngin nglra va
diéu tri nhiéu bénh lién quan dén qua trinh oxy hoa,
vi vy gbp phan cai thién chét luong va dinh dudng
cua thuc phém (Kdhkonen et al., 1999). Pac tinh
va nang lyc chdng oxy hoa cua toi lién quan dén
flavonoid va cac hop chit polyphenol (Bozin et al.,
2008). Cac hop chét phenolic va flavonoid 1a thanh
phan chit khang oxy hoa chinh trong mét sb loai
cay (Cai et al., 2004; Liu et al., 2008).

Cac phuong phap tlen xtr ly nguyén liéu thong
thuong bao gom chan, sy, déng lanh... Trong do,
chan 1a bién phép quan trong, c6 anh huong 16n
dén chat lugng va gia tri cam quan cua san pham,
dong thoi gitip 6n dinh cau tric va mau sic (Lé My
Hong, 2009). Qua trinh chan nguyén liéu giup kich
hoat enzyme pectin methylesterase (PME) va tac
dong dén d6 ester hoa cua pectin, gitp cai thién dac
tinh cdu trac san phim (Tang and McFeeters,
1983). Dang thiét bi, phuong phap chan, thoi gian,
nhiét d, do thuan thuc cua nguyén liéu anh hudng
dén muc do thay dbi cac thanh phan hoéa hoc
(Nguyén Minh Thiy, 2010). Chéan c6 tic dung vo
hoat enzyme alliinase trong toi, do d6 anh hudng
truc tiép dén su hinh thanh cic hop chét hitu co
chtra Iuvu huynh (Tocmo et al., 2014). Qua trinh xu
1y nhiét ¢ thé lam tang hodc giam hoat tinh chéng
oxy hoéa cua tdi, tuy thudc vao sy phan huy cia cac
hop chét polyphenol (Yilmaz and Toledo, 2005).
Bén canh d6, lanh déng la mot trong cac phuong
phap truyén théng duge st dung phd bién trong
bao quan thyc pham. Véi phuong phap nay, san
pham s& gilt dugc hwong vi, cau tric va gid tri dinh
dudng t6t hon so véi bao quan nguyén liéu tuoi
(Delgado and Sun, 2000). Ham luong cac hop chat
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sinh hoc trong nguyén li€u thuc vat sau khi lanh
dong cling c6 kha nang gia tdng (Chan et al., 2013;
Tomsone and Kruma, 2014). Suwan (2015) da
nghién ciru va két luan ddi véi san pham rau néi
chung va dau nanh rau néi riéng khi két hop
phuong phap chin va déng lanh s& cho huong vi,
chu tric va gia tri dinh dudng tét. Olivera et al.
(2008) ciing cho thiy su gia ting ham luong
flavonoid trong bap cai Brussels khi két hop chan
va lanh dong. Trong nghién ctru nay, sy hitu dung
cia cac phuong phap tién xir ly dwoc danh gia
thong qua su bién ddi cac hop chat sinh hoc va
hoat tinh chdng oxy héa (kha ning loai trir gbc tu
do) trén ¢t t6i duoc hién thi.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuong tién nghién ctru

Thi nghiém dugc thuc hién tai phong thi
nghiém Bo mén Coéng nghé Thuc pham, Khoa
Noéng nghiép va Sinh hoc Ung dung, Truong Pai
hoc Cén Tho.

Nguén to1 duchthu‘hoach tai Phan Rang, Ninh
Thuén va van chuyén vé phong thi nghiém B mén
Cong nghé Thyc pham, Truong Pai hoc Can Tho.

2.2 BH tri thi nghiém

Toéi sau khi thu hoach khoang 20 ngay, duoc
thu nhén va lya chon nhiing cu cé hinh dang tuong
d6i ddng déu, khong bi sau bénh, khuyét tat, xay
xat. Khoi lwong mau 1 kg duge chuin bi cho mdi
nghiém thirc. MAu téi sau khi lya chon, dugc xtr ly
theo 3 phwong phap: chan bang hoi nudc & 100°C
trong thoi gian t 4, 6, 8 va 10 phut, lanh dong
trong thoi gian 12, 24, 36 va 48 gio ¢ nhiét do
-18°C, két hop chan va lanh dong & cac diéu kién
nhu trén. MAu téi sau khi xtr Iy duoc trir vao tu mat
(3-5°C) trong thoi gian 6 gid (cb dinh cho tit ca cac
rnau) va tién hanh phén tich ham luong cac hop
chét sinh hoc (polyphenol, flavonoid tong s6) va
kha ning loai bé gbc ty do (DPPH).

2.3 Phwong phap phén tich

Xac dinh TPC (total polyphenol content)
trong dich chiét xuat tir téi

Ham luong polyphenol tong s6 dugc xac dinh
bé’mg phuong phép Folin-Ciocalteu (Singleton et
al., 1999). Phenol phan tUng véi acid
phosphomolybdic ~ trong  thuéc thar  Folin-
Ciocalteau, xuét hién phtrc chit c6 mau xanh trong
moi truong kiém. Po d6 hip thu cia miu ¢ 765 nm
bang may do quang phd UV. Can ctr vao cuong do
mau do dugc trén may quang phd va dua vao
duong chuan acid garlic dé xac dinh ham luong
polyphenol tong s0 co_trong mau. Ham luong
polyphenol tong ciia miu dugc thé hién qua mg
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duong luong acid galic trén mdi gram chét kho
(mg GAE/g)

Xac dinh TFC (Total flavonoid content)
trong dich chiét xuat tir téi

Ham luong tong flavonoid dwoc xac dinh thong
qua phuong phdp tao mau véi AlICl trong moi
truong kiém - tric quang (Zhu et al., 2010). D6 hip
thu ctia dung dich phan ung duoc do & budc song
415 nm. Dya vao dudng chuan quercetin dé xéac
dinh ham lugng flavonoid tong c6 trong mau. Cac
két qua duoc thé hién qua mg duong luong
quercetin (QE) trén mdi g chat khé miu phan tich
(mg QE/g).

Phuwong phap danh gia kha ning loai gbe tw

do DPPH

Kha niang khir gbc tw do DPPH dugc xac dinh
theo phuong phap ctia Mensor ef al. (2001). Cac
chit c6 kha nang oxy hoa s& trung hoa gbc DPPH
bang cach cho hydrogen, lam giam d¢ hap thu tai
budc song cuc dai va mau cta dung dich phan ung
s& nhat dan, chuyén tir tim sang vang nhat.

Phan tich thong ké s6 li¢u

Céc két qua thuc nghiém duogc phén tich bang
phin mém Statgraphics Centurion XVI. D) thi
duoc vé béng ph?ln mém Microsoft Excel véi do
1éch chuén (STD) dugc tinh theo cong thuec:

1z —\2
2L (nm

S

Trong d6: S 1a d6 léch chuén; X; 1a sb hang
trong day sb lidu; X 1a gia tri trung binh va n 1a sb
mau.

——TPC ——TFC

o W A L Y

O =
o
o

Ham luong polyphenol (mgGAE/g),
flavonoid (mgQE/g)

4

Tho1i gian (phut)
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Mobi khao nghiém dugc thyc hién ba lan.
Phuong phap phan tich phuong sai (ANOVA)
dugc su dung dé xac dinh sy khac biét y nghia
(»<0,05) gitra cac trung binh nghiém thirc.

3 KET QUA VA THAO LUAN

31 Anh hwéng ciia phwong phap chian dén
chat lwgng ci téi

Phuong phap chén 1a phuong phap xir 1y nhiét
v6i thoi gian ngin, thuong duoc ap dung cho cac
loai rau, cu trude khi ché bién véi muc dich tang
cuong tinh an toan va gia ting cac thudc tinh chét
luong (Jaiswal ez al., 2012). Chan ciing giup ning
cao chat lugng, mau sac va duy tri gia tri dinh
dudng san pham thyc vét, bat hoat cac enzym gay
hoa nau hodc cic phan ung phan hity cac hogp chat
phenolic (Abu-Ghannam and Jaiswal, 2015).

Ham lugng cac hop chit sinh hoc va kha ning
khir gbc tu do cia toi chan ¢ cac muic thoi gian
khéc nhau duoc thé hién ¢ Hinh 1. Ham luong
polyphenol, flavonoid va kha nang khw goc tu do
tang cao nhét ¢ thoi gian chan 6 phut (gap 1,15;
1,08 va 1,15 lan twong tng so voi mau dbi chung)
(3 thoi gian chin 4 va 6 phat, ham luong
polyphenol tong do duoc tir mau cao hon dang ké
so v6i thoi gian chan 8 va 10 phut (p<0,05). Ham
lugng flavonoid c6 sy khac biét c6 y nghia vé mat
thong ké (p<0,05) & thoi gian chan 6 phut. Véi cac
muc thoi gian chan con lai, ham luong flavonoid
trong toi ting khong dang ké. Két qua ciing dugc
ghi nhan twong ty d6i voi kha nang khir gbe tu do
ctia toi. V6i thoi gian chan tir 4 dén 10 phut, kha
ning khir gbc ty do déu ting & mirc ¥ nghia thng
ké so v&i mau ddi chimg (p<0,05) va dat cao nhét &
thoi gian chan 6 phit.

DPPH
70

50
40
30
20
10
8 10

12

Kha ning loai bo gbc tw do DPPH (%)

Hinh 1: Anh huéng ciia thoi gian chin dén ham lugng polyphenol, flavonoid va kha ning khir gbe tw
do cua toi
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Két qua dat dugce tir nghién ctru phi hop vai két
qua cua Priecina et al. (2013). Nhom tac gia cho
rang, tién xtr 1y bang bién phap chin lam gia ting
ham luong cic hop chit sinh hoc trong nguyén
liéu. V&i phuong phép xir 1y chan bong cai xanh
trong 10 phat, ham luong polyphenol ting 1én
1,634 mgGAE/g (so voi 1,357 mgGAE/g trong
méu ddi chimg) (Roy et al., 2009). Wolfe va Liu
(2003) di bao céo, chan tao trong nudc soi khoang
10-20 giay s€ gitp tang ham lugng polyphenol va
flavonoid so v&i mau tuoi. Twong tu, Nayak et al.
(2011) khi nghién ciru chan mét s6 loai rau, cu
bang hoi nude trong 8 phut ciing cho thiy kha ning
chbng oxy hoa dugc 1én nhiéu lan.

Nhiéu nghién ciru trudc day cho thy, nguyén

nhan ciia sy ting cic hoat tinh chéng oxy héa trong
che bien nhiét c6 the tr sy pha vo thanh té bao cta

——TPC ——TFC

H

o

Ham luong polyphenol (mgGAE/g),
flavonoid (mgQE/g)
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nguyén lidu va giai phong cac hop phan chdng oxy
hoa tir cac thanh phan khong hoa tan hién dién
trong cac nguyén li¢u nhu toi (Kwon et al., 2006),
vo cac loai qua ho citrus (Jeong et al., 2004) va ca
chua (Dewanto et al., 2002). Pong thoi, viée xir 1y
0 nhiét dd cao cling c6 kha niang vd hoat cac
enzyme oxy hoa hop chat phenol, do dé ciing han
ché (hoic giam) tén thdt hop chéat phenolic
(Dewanto et al., 2002).

3.2 Anh hudng ciia phwong phap lanh dong
dén chét lwong ca toi

Thoi gian lanh dong ciing dugc xem 1a mot
trong nhiing nhan t§ quan trong anh huong dén cac
hop chét sinh hoc trong nguyén ligu. Dit lidu thé
hién & Hinh 2 cho thiy anh huong cia thoi gian
lanh dong dén ham lugng polyphenol, flavonoid va
kha nang khir gdc ty do ctia toi.

DPPH S

70 =

> 4 [y
60 o

=

50 =

40 -8

2n

30 8

20 &

—— 20
= 10 5

o £

36 48 60 »

Thoi gian (gi0)

Hinh 2: Anh huéng ciia thoi gian lanh dong dén ham lwgng polyphenol, flavonoid va kha niing khir
goc tw do cia t6i

Khi thuc hién qué trinh lanh dong toi trong 36
gio, cac ham lugng polyphenol, flavonoid va kha
ning khtr gbc tu do ting cao nhat (gap 1,28; 1,20
va 1,19 1an tuong tng so v6i mau ddi chimg). Thoi
gian lanh dong 36 va 48 gid cho ham lugng
polyphenol téng cao hon dang ké so v&i thoi gian
dong lanh & 12 va 24 gio (p<0,05). Ham lugng
flavonoid trong t6i thé hién su khac biét c6 ¥ nghia
vé mit thong ké (p<0,05) trong thoi gian lanh dong
36 gid. Vi cac thoi gian dong lanh con lai, ham
luong flavonoid ting khong dang ké. Kha ning loai
b6 goc tw do cua toi sau 12, 24, 36 va 48 gio lan
luot 1a 58,58; 61,17; 64,15 va 64,03%. Két qua
nghién ctru phu hop véi két luan ctia Tomsone va
Kruma (2014), nhém tac gia cho rang cic hop chat
sinh hoc trong nguyén li¢u thyc vat sau khi dong
lanh dugc gia tang. Két qua tuong tu ¢6 sy gia ting
ham Iuong polyphenol & nhiét 6 dong bang cling
da dugc bao cdo trong nghién cuu cia Chan ef al.
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(2013). Theo Leong va Oey (2012), nhing hop
chat sinh hoc ton tai dudi dang lién két trong mang
té bao thuc vat c6 thé dugc giai phong trong qua
trinh xtr 1y chan hodc dong lanh, do d6 c6 su gia
tang nhimg hop chit sinh hoc sau quéa trinh ché
bién so v6i san pham tuoi.
3.3 Anh huong ciia phwong phap chin két

hop lanh dong dén chét lrgng ci t6i

Hiéu qua cta viéc két hop hai nhan t thoi gian
chan bang hoi nudc tir 4, 6, 8, 10 phut va thoi gian
dong lanh 12, 24, 46, 48 gio dén qua trinh tién xa
ly nguyén li¢u toi duoc danh gia thong qua ham
lugng céac hop chat sinh hoc va kha nang khir gbc
tu do. Két qua tong hop cac gia trj trung binh dugc
thé hién & Bang 1. Khi thyc hién qua trinh tién xir
ly toi bang phuwong phap chan két hop voi dong
lanh, két qua thu nhan dugc cho thdy ham luong
céc hop chat sinh hoc va kha nang khir gbc tu do
clia toi déu ting. Khi két hop qué trinh chan toi véi
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thoi gian 6 va 8 phut véi tién trinh dong lanh trong
36 gio, ham lugng polyphenol, flavonoid va kha
ning khir gbc ty do cua toi dat gia tri cao nhat
twong ung la 4,613 mgGAE/g; 1,394 mgQE/g;
59,259%. Nhin chung, khi thoi gian lanh dong kéo
dai tir 12 dén 36 gid ham luong polyphenol,
flavonoid va kha ning khir gbc ty do ctia toi tang.
Tuy nhién khi kéo dai thoi gian dong lanh téi thi su

S6 chuyén dé: Nong nghiép (2016)(1): 25-32

gia ting cac hop chét sinh hoc ciing khong thé hién
r5. Pidu nay phu hop véi nghién ctru cua Li ef al.
(2014) vé tac dong tién xur Iy dong lanh tir 10 dén
40 gio trén ham lugng duong khir cua t6i va da két
luan thoi gian lanh déng 30 gio cho két qua ham
luong duong khir dat gia tri cao nhit.

Bang 1: Gia tri trung binh ciia ham lwgng polyphenol, flavonoid tong s6 va hoat tinh loai trir gbc tw do

cua téi
Theoi gian lanh  Thaoi gian Chi tiéu

dong (gio) chin (phiit) TPC (mgGAE/g)* TFC (mgQE/g)* DPPH (%)*
4 4,157%¢ 1,163? 54,439

12 6 4,3]3abede 1,2813® 57,3554

8 4,457bede 1,239 56,3343bed

10 4,36]1bcde 1,147* 56,819«

4 4,1550be 1,188% 54,366"

24 6 4,2758bede 1,183% 57,1994

8 4,148® 1,205% 57,1794

10 4,014* 1,113* 55,493abed

4 4,1902b<d 1,135° 54,9037%¢

36 6 4,455bcde 1,394° 57,250%

8 4,613¢ 1,392° 59,259¢

10 4,545% 1,235%® 56,4735

4 4,519¢¢ 1,151° 56,089¢

48 6 4,499¢d 1,207* 56,391¢

8 4,37 12bede 1,255% 54,787%¢

10 4,3593bede 1,182% 55,091°¢

Ghi chii: *Gid tri trung binh ciia 3 lan Idp lai. Cdc chiF cdi di kém cdc trung binh nghiém thirc trong ciing mét cot thé

hién sy khdc biét y nghia 5%

Thoi gian chan khong anh hudéng nhiéu dén
ham luong cac hop chét sinh hoc. O cac muc thoi
gian chan khac nhau khong c¢6 nhiéu khac biét c6 y
nghia vé mit théng ké. Tuy nhién & thoi gian chan
6 va 8 phut, ham lugng cac hop chét sinh hoc dat
gi4 tri cao hon & cac thoi gian chan 4 va 10 phut.
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Theo nghién ctu ctia Heras-Ramirez er al.
(2012), ham lugng polyphenol trong tao chin 4
phut & 86°C tang tur 0,012 (mgGAE/g) 1én 0,015
(mgGAE/g). Cac két qua thé hién ¢ Hinh 3 (A, B,
C) cho thiy 16 hon cac khoang két hop thoi gian
lanh déng va thoi gian chan thich hop dé dat dugc
ham lugng cao cac hop chat sinh hoc.
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Ham lugng polyphenol
tong (mgGAE/g)

Ham lugng flavonoid
tong (mgQE/g)

6

2 10
™ chan (phyt

4

Kha ning loai bo gbe
tu do DPPH (%)

.8
Thoi gjap chan (pht

Phuong trinh hdi quy thé hién tuong quan giita
nhan t6 thoi gian lanh dong va thoi gian chan dén
ham luong polyphenol tong sd, flavonoid va kha
nang khir gc tu do dugc thiét 1ap (phuong trinh 1,
2, 3 tuong ung).

TPC = 0,99953 X - 0,05838 X?* - 0,00497 XY +
0,0626 Y - 0,000333 Y? (1)

(R2=0,99)

TFC = 0,3133 X - 0,0215 X? - 0,00021 XY +
0,0147 Y - 0,0002 Y? ©)

(R2=0,99)

10 N
s
t) K 600
©)
Hinh 3: D6 thi bé mit dap ing thé hién anh hwéng ciia thoi gian lanh dong va thoi gian chin dén (A)
ham lwgng polyphenol, (B) flavonoid va (C) kha ning khir goc tu do ctia téi

N

(B)

12
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Ham lugng polyphenol
tong (mgGAE/g)
2,8-3,0
3,0-3,2
3,2-3.4
3,4-3.,6
3,6-3.,8
3,8-4.0
4.0-4.2
4.2-4 4
4.4-4 6
4.6-4.8
4.8-5,0

Ham lugng flavonoid
tong (mgQE/g)
1,0-1,04
,04-1,08
,08-1,12
12-1,16
,16-1.2
,2-1,24
,24-1,28
,28-1,32
,32-1,36
,36-1,4
1,4-1,44

1
1
1
1
1
1
1
1
1

\

Kha nang loai bo géc
tuw do DPPH (%)
2,8-3,0
3,0-3,2
3,2-3.4
3,4-3,6
3,6-3.,8
3,8-4.0
4.0-4.2
4,2-4 4
4.4-4.6
4,6-4.8
4.,8-5,0

DPPH = 12,7424 X - 0,7514 X? - 0,0597 XY +
0,9954 Y - 0,0092 Y? 3)

(R2=0,99)

Trong d6, DPPH la kha ning khir gbc ty do
(%), TPC 1a polyphenol tong sé (mgGAE/g), TFC
1a flavonoid (mgQE/g), X 14 thoi gian chan (4+10
phut) va Y 1a thoi gian lanh dong (12+48 gio).

4 KET LUAN

‘Két qua nghién ctru cho théy ca ba bién phép
chan, dong lanh va keét hop chan voi dong lanh déu
cho ham lugng cac hgp chat sinh hoc cao hon so
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v6i nguyén lidu toi twoi. Viée két hop bién phap
chin va dong lanh khong tac dong dang ké dén cac
hop chét sinh hoc trong toi so véi phuong phép
dong lanh nhung lai tao ra ham lugng polyphenol
va flavonoid cao hon phwong phap chan. Thuc hién
qua trinh dong lanh tdi trong thoi gian 36 gio 6
nhiét do -18°C 1a bién phap tién xur 1y hiéu qua cho
ham lugng cac hop chat sinh hoc va kha ning
chéng oxy hoéa cao.
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