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ABSTRACT

Acerola (Magnolyophyta glabra) is rich resource of human nutritious
benefits. The study was undertaken to examine the change of compound to
prevent from oxidizing as well as the enhancement for juice extraction
performance for the processing procedures of the diversified range of
product from acerola. This study focused in the factors that affect juice
extraction efficiency by using the combination of pectinase and cellulase.
The results showed that this fruit could be blanched at 90°C for 120 seconds
to ensure the highest recovery efficiency (50%), while ensuring vitamin C
content, total polyphenol content, antioxidant activity and flavonoid content
at 0643.86 mg%, 5 mgGAE/mL, 72.92% and 199.67 ugQ/mL. When
pectinase-cellulase combination in percentage 2P:2V was used [Pectinex
Ultra SP-L (P) va Viscozyme L (V)], the results showed that the retrieval
performance was 55.32% at 50°C, pH 4.5 for 60 minutes. Overall
antioxidant activity remained at 83.52%, total polyphenolic content could
also be maintained at 5.29 mgGAE/mL, flavonoid content at 233.67 ugQ/mL
and vitamin C content levels decreased from 679.07 mg% to 602 mg%.

TOM TAT

So ri (Magnolyophyta glabra) la nguon nguyén liéu gidu dwuéng chat cho
nguoi sir dung. Nghién ciru nham khdo sat sw bién doi cac hop chat khdang
oxi héa ciing nhw ting cwong hiéu sudat trich ly dich qua phuc vu cho quy
trinh ché bién da dang héa nhiéu san pham tir so' ri bang cdch sir dung
enzyme. Két qua cho thdy, so ri ¢é thé chan ¢ 90°C trong 120 gidy dé dat
hiéu sudt thu hoi cao nhdt (50%) nhung van dam bdo hoat tinh khdng oxi
hoa (AA), ham lwong polyphenol t(fng s6 (TPC), flavonoid téng va ham
lwong vitamin C én dinh ¢ mirc 72,92%, 5 mgGAE/mL, 199,6 ugQ/mL va
643,86 mg%. Khi sir dung hon hop pectinase-cellulase & ty 1é 2P:2V (%
enzyme) [Pectinex Ultra SP-L (P) va Viscozyme L (V)], ket qud cho thcfy
hiéu sudt thu héi cao nhdt 55,32% ¢ ché do i 50°C, pH 4,5 trong 60 phiit.
Hoat tinh khang oxi héa (AA) duy tri o murc 83,52%, ham luong polyphenol
tong s6 (TPC) 5,29 mgGAE/mL, ham lwong flavonoid 233,67 ugQ/mL va
ham lwgng vitamin C giam tir 679,07 mg% xuong con 602 mg%.

Trich dan: Mai Thanh Trung, Nguyen Vuong Tudng Van, Nguyén Cong Ha va Lé Nguyén Poan Duy, 2016.
Nghién ctru cac yeu t6 anh huong dén kha nang trich ly dich qua so ri (Magnolyophyta glabra)
bang enzyme. Tap chi Khoa hoc Truong Pai hoc Cin Tho. 42b: 11-18.
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1 MO PAU

Trai so ri la mot loai trai cay cé nhiéu lgi ich
cho strc khoe vi n6 chira rat nhiéu cac hop chit c6
gia tri sinh hoc nhu polyphenol, flavonoid, vitamin
C... Trong d6 so ri ngot la mét loai cdy an trai dac
thu & GO Cong, Tién Giang dugc hinh thanh do qua
trinh tuyén chon ctia nong dan tir nhitng giéng so ri
dia phuong. Trai so ri c6 huong vi dac trung ma
cac loai khac khong co dugc, khi chin qua chuyén
tor mau xanh sang mau do tuoi, thit qua mau vang
nhat, hat ¢c6 mau tring nga, qua mong, vo qui
nhin, bong, mong va mém nén dé bi dap.

Trai so ri ciing dé& hu hong sau thu hoach, diéu
nay cang lam gidi han viéc st dung ching cho céac
thi truong xa va lam giam gia tri kinh té. Do do,
viéc da dang hoa cac san pham tir so ri s& mang lai
hiéu qua kinh té cao, nang cao gi4 tri s dung tir
loai trai cdy giau hop chit sinh hoc nay. Trong
cong nghé san xuit nudc qua ty nhién nédi chung,
nudc ép so ri noi riéng, viéce trich ly dich qua va xtr
ly d6 duc nuéc qua con gip nhidu kho khian do
trong qua chtra pectin va cellulose (Faigh, 1995;
Tucker and Woods, 1991). C6 nhiéu phwong phap
khéc phuc nhu loc, xt Iy nhiét, sit dung pectinase
(Hohn, 1996), trong d6 giai phap st dung enzyme
dugc coi 1a hidu qua nhat. Trong nghién ctru nay,
sir dung 2 ché phdm enzyme 1a pectinex Ultra SP-L
(P) va Viscozyme L (V) trong giai doan trich ly
dich qua dé ché bién san phidm nudc ép so ri co gas
dang trong dugc thyuc hién.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuén bi nguyén liéu, chin va trich ly
dich qua

Thi nghiém duoc thuc hién tai B moén Cong
ngh¢ thuc pham — Khoa Néng nghi¢p va Sinh hoc
Ung dung — Trudng Pai hoc Can Tho.

So ri ngot dugc tréng va thu nhan & huyén Go
Cong Pong, Tién Giang, lwa chon trai c6 kich
thude va chin do ddng déu, sau do dugce dem vé sir
dung ngay (tdi da 4 gid). Nguyén lidu dugc chan
trong nudc nong nhiét d tir 80-100°C trong thoi
gian tir 90-150 gidy, ti 1é nudc chan/ nguyén liéu 1a
3/1. Tién hanh xac dinh hiéu suét thu hoi va chit
lwong dich qua. Can mdi mau 100 g (dé nguyén) va
tién hanh thuy phan véi cac ti 18 2 enzyme
Pectinase va Viscozyme (3P:3V; 2P:2V; 1P:1V) va
nhiét d6 (30-60°C) xur ly v6i 2 enzyme pectinase va
hemicellulase thich hgp. Ché pham Pectinex Ultra
Sp-L va Viscozyme L (Novozyme-Dan Mach) &
dang dich 16ng c6 mau nau va mui nhe.
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2.2 Phwong phap nghién ciu
—  Xac dinh hi¢u suit thu hdi

Chuén bi mdi miu 100 g qua tuoi (m). Thuc
hién qua trinh chan va bd sung enzyme véi ty 18,
ndng do6 va thoi gian thuy phan khac nhau. Loc tho
liy dich qua (m’). Tinh phan trim dich qua thu hoi.
Két qua dugc xac dinh theo cong thirc:

H = (m’/m) x 100%.

V6i H: Hiéu suat thu hdi (%)

m’: khdi lwong dich qua thu duoc sau qua trinh
thiy phén (g)

m: khéi lugng miu twoi (g)

— Xac dinh hoat tinh khang oxi hda theo
phuong phép quét goc tu do DPPH (2,2 diphenyl-
1-picryl-hydrazyl) (Leonardo, 2011).

— Xéc dinh ham luong polyphenol tong theo
phuong phép cta Folin — Ciocalteau (Leonardo,
2011).

Két qua ham lugng polyphenol tong dugc tinh
tuong duong axit galic (mg GAE/mL).

—  Xéc dinh ham lugng Flavonoid tong s theo
phuong phéap Quercetin (Leonardo, 2011).

— Xéc dinh ham lugng vitamin C theo phuong
phap Tod (Nguyen Vian Mui, 2011).

— Xulisd liéu.

Két qua phan tich dugc xir li, thong ké theo
chuong trinh Statgraphics Centurion XVLI va
Microsoft Office Excel 2010.

3 KET QUA VA THAO LUAN

31 Al}h huéng cia thoi gian ch}‘ln va nhiét
do chan den hi€u suat thu hoi va chat lwgng
dich qua so ri

Két qua khao sat mot sd thanh phan hoa hoc
cia nguyén liéu duoc trinh bay ¢ Bang 1. Anh
huong cua thoi gian chan va nhiét 6 chan dén hiéu
suat thu hoi va chat lugng dich qua so ri dugc thé
hién Hinh 1, 2, 3,4 va 5.

Bang 1: Thanh phin nguyén liéu so ri
(trén 100 g thit qua)
Thanh phan Ham lwgng
Do am (% trong thit qua) 88,15+0,22
Téng chét kho hoa tan (0Brix) 9,7+0,01
pH (xac dinh trén dich qua) 3,92 +£0,01
Vitamin C (mg%) 679,07 £0,11
Polyphenol téng (mgGAE/mL) 4,67+0,01
Flavonoid (ngQ/mL ) 181,47 £ 0,02
Hoat tinh khang oxi hoa (%) 57+0,15
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Hinh 1: Hi¢u suét thu hdi (%) dich qui sau khi chin

Nhiét do va thoi gian chan c¢6 anh huong dén
hiéu suat thu hdi dich qua (James, 2006). Nhiét do
cang ting cang lam cho hiéu suit trich ly ting
(Hinh 1); dac biét 6 2 mtrc xur 1i 90°C-120 gidy va
90°C-90 gidy, hiéu suét thu hdi dich qua dat gid tri
cao nhit 50% so voi khong xir li nhiét (chan) thi
hi¢u suét thu hoi chi 1a 33%. O mitc nhiét d 90°C
céc hoat tinh sinh hoc thu duoc tdt nhit, vitamin C
it bi that thoat vi ngoai myc dich hiéu suét thu hdi
coOn quan tam tdi cac hoat tinh sinh hoc.

Theo cic két qua nghién ciru cho thay, acid
ascorbic dé bi bién ddi nhét trong cac loai vitamin
khi xtr 1y nhiét (Sheetal et al., 2008), chat nay
khong nhiing dé hoa tan trong nudc ma con bi oxi
héa nhanh, nhat 12 & nhiét d6 cao hodc mdi trudng
kiém (Emese, 2008). Tuy theo cac cong doan ché

800 +
700
600 -

bién bang nhiét _ (chan, hap, nu....) ma luong
vitamin C bién ddi khac nhau. Nhiét do cang cao,
thoi gian dun nau cang lau thi kha ning vitamin bj
pha hity cang nhidu. Khi chan & nhiing diéu kién
t6t nhét thi chi giir lai khoang 70 + 90% vitamin C
so v6éi nguyén liéu ban dau. Theo bao céo cua
Robert et al. (2006) trén chip khoai tay thi ham
luong vitamin C ¢6 thé giam dén 68% khi ngam -
chan & 80°C trong 30 phut. Tac gia Sheetal ef al.
(2008) dé nghi nén chan & nhiét d6 80°C trong 1
phat dbi voi cac loai rau dang 14 s& giam dugc ton
that vitamin C nhiéu nhat. Tuy nhién & 80°C, ham
lugng vitamin C van bi mat nhiéu hon so v6i 90°C
vi cac phan tir oxi hién dién trong mo6 qua chua bi
dudi ra ngoai hoan toan nén ching d& dang tiép xuc
v6i cac phan tir acid ascorbic khi vach té bao bi
pha v&. O 100°C vitamin C hao t6n rit nhidu.
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Hinh 2: Sy thay ddi ham lwgng vitamin C (mg%)
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Nhiét d6 cang cao, thoi gian dun niu cang lau
thi kha nang vitamin bi pha huy cang nhiéu
(Emese, 2008). Két qua ¢ Hinh 2 cho thiy nhiét o
chan cang cao & mirc 100°C anh huong 16n dén su

6 -

ton that vitamin C. O nhiét do chan 90°C, 120 gidy
c6 thé giup vitamin C on dinh & muc cao nhat dat
643,86 mg%.

Thoi gian
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Hinh 3: Sy thay d6i ham lwgng polyphenol téng (mgGAE/mL)

Chan véi muc tiéu chinh 14 han ché qua trinh
héa ndu do enzyme polyphenol oxidase (PPO)
(Donghyun et al., 2006). Két qua phan tich ham
lwong polyphenol con lai sau quéa trinh chan cua
céc ché dd chin khac nhau cho théy nhiét d6 chin
cao lam cho sy ton thit polyphenol tong giam
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60 - .
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10 -

Hoat tinh khang oxy hoéa (%)

(Hinh 3). O 2 mitc nhiét d6 90-100°C d c6 thé uc
ché tot hoat dong cua PPO lam han ché ton thét
polyphenol tong, lam cho ham lugng polyphenol
téng cao nhat dat 5 mgGAE/mL. Nhu vay, ché
d6 chan thich hop nhat 1a 90°C trong thoi gian
120 giay.

Thoi gian
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Hinh 4: Sy thay ddi hoat tinh khang oxi héa (%)

Két qua phén tich cho thdy nhiét d6 va thoi gian
chan anh huéng hoat tinh khang oxi héa cua trai so
ri (Hinh 4). O nhiét d6 80°C enzyme peroxidase
hoat dong manh lam giam hoat tinh khang oxi hoa,
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ngugc lai & nhiét @6 100°C lam thay ddi céu truc
phan tir cac chét khang oxi hoa. Nhu vay, ché do
chan 90°C trong thoi gian 120 gidy 1a tdi wu nhét,
ham luong chit khang oxi héa cao nhét.
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Hinh 5: S thay d6i ham lwong flavonoid (ngQ/mL)

Két qua Hinh 5 cho thdy ham luong flavonoid
bi anh hudng boi nhiét d6 va thoi gian chan. O
nhiét do 80-90°C thi han ché ton thét, ché do xur Iy
nhiét & mirc 90°C trong thoi gian 120 gidy thi ham
luong flavonoid cao nhat dat 199,67 pgQ/mL.

3.2 Anh huéng nhiét dd va pH xir Iy dén
hiéu suét thu hdi va chét lrong dich qua

Hop chit pectin va hemicellulose thudng ton tai
& véch té bao clia cac loai rau qua. Trong qua trinh
nghién va trich ly dich qua, cic hop chat nay s&
phong thich cung véi dich qua lam cho dich qua co
trang thai keo. Do d6, dich qua khong thoat ra dugc
trong qua trinh ép va dich qua co6 tinh sét va do
nhét cao, kha ning giit nude 16n. Vi thé, viée trich
ly dich qua bé‘mg cach loc rat kho khan va hiéu suét
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trich ly dich qué khong cao (Bang Thi Thu, 2004).
Enzyme Pectinase hoat dong ¢ khoang pH 4,0-5,0,
nhiét d6 30-50°C (Nguyén Vian Mui, 2011).
Viscozym L c¢6 pH tdi wu trong khoang 4,5-5,5,
nhiét do 40-50°C, hoat tinh 700 Ul/mL. Nhin
chung, pH va nhiét d6 téi thich cua 2 ché phdm
enzyme nay la gin nhau nén thich hop cho viéc
phdi tron nang cao hiéu suét trich ly. Khi ting hay
giam nhiét d6 va khoang pH ngoai khoang ti wu
thi lugng dich qua thu duoc it hon. Két qua Hinh 6
cho thay hiéu suit trich ly ting 1a do ti 1& phéi tron
thich hop ctia 2 ché phim enzyme lam pha v& vach
té bao triét dé hon giup dich thoat ra d& dang hon.
Hiéu suét trich ly cao nhét & nhiét do 50°C, pH 4,5
voi ti 1¢ enzyme 2P:2V.

04
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m5

30 40
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Hinh 6: Anh hwéng nhiét d9 va pH dén hiéu suit thu hdi dich qua (%)
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Hiéu suat thu hodi dich qua gan nhu khong khac
biét theo d6 léch chuan khi nhiét do tang tir 30 dén
50°C (Hinh 6), trong khi & pH = 5, hiéu suit thu
hoi dich qua ting c6 y nghia ¢ nhiét d6 40°C. Do &
40°C hiéu suit thu hdi cao va co ¥ nghia vé mat
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thong ké vi viscoenzyme tdi uwu tir 25-55°C,
pectinase t6i wu & 40-60°C vay khi két hop lai thay
50°C hiéu suét thu hdi cao va thu duoc cac hoat
chét sinh hoc 1a cao nhit.

-2239.95 + 4.30872*X - 0.118111*X*X+ 1.70967*X*Y + 1250.62*Y - 152.883*Y*Y
R?=95,167

Vitamin C (mg%)

Nhiét 3 (°C)

Hinh 7: Anh huéng nhiét d9 va pH dén ham lugng vitamin C (mg%)

Ham lugng vitamin C gidm dan khi nhiét do
tang dan vi acid ascorbic d& bién dbi nhit trong cac
loai vitamin khi xtr Iy nhiét (Sheetal et al., 2008).
Két qua phan tich ham lugng vitamin C & cac mic
nhiét d6 va pH khac nhau trong qué trinh xtr ly

enzyme dugc thé hién ¢ Hinh 7. Nhin chung, ham
luong vitamin C cao nhét (613,8 mg%) O nhiét do
40°C, pH 4,5 va thip nhit 476,3 mg% & nghiém
thue 30°C, pH 5,0.

-38.879 + 0.395044*X - 0.002274*X*X - 0.042416*Y*X + 15.5102*Y - 1.53673*Y*Y

Polyphenol (ngGAE/mL)

Nhiét @ (°C)

R?=98,24

Hinh 8: Anh huéng nhiét d va pH dén ham lwgng polyphenol téng (mgGAE/mL)

Khi nhiét d6 > 60°C bat dau xay ra qua trinh
suy thodi cac hop chét polyphenol & nhiét d6 cao,
tao diéu kién cho cac phan g oxi hoa polyphenol,
hon nira 60°C ciing 1a nhiét ¢ thich hop cho hoat
dong cua enzyme polyphenoloxidase do do lugng
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polyphenol con lai thap hon (Akuwah et al, 2009).
Két qua & Hinh 8 cho thiy ham luong polyphenol
téng cao nhét (5,29 mgGAE/mL) ¢ nghiém thirc
nhiét d6 50°C, pH 4,5 va thép nhit (3,27
mgGAE/mL) ¢ nhiét d6 60°C, pH 5,0.
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-38.879 + 0.395044*X - 0.002274*X*X - 0.042416*Y*X + 15.5102*Y - 1.53673*Y*Y

Polyphenol (ngGAE/mL)

Hinh 9: Anh hwéng nhiét d9 va pH dén ham lwong flavonoid (ngQ/mL)

Céc két qua thé hién ¢ Hinh 9 cho thiy khi thyc
hién thay phan bang hdn hop enzyme & nhiét do
50°C, pH 4,5 thi ham luong flavonoid cao nhat
233,67 pgQ/mL.

Su gia ting nhiét d6 sé& thuc ddy cac phan tng
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40 +
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10

0

Hoat tinh khang oxi héa (%)

xay ra, do d6 né co thé lam ting hodc giam kha
ning khang oxi hoa ciia mot chat (Pokorny, 1986
trich dan cua Réblova, 2012). Két qua ¢ Hinh 10
cho thdy hoat tinh oxi hoa tong cao nhét (83,52%)
& nghiém thirc 1 nhiét d6 50°C, pH 4,5 va thip nhat
6 nghiém thurc 40°C, pH 5.

pH

——4
=45

——5

30 40

50 60

Nhiét dé (-C)

Hinh 10: Anh hwéng nhiét dd va pH dén hoat tinh khang oxi héa (%)

Nhu vay, 0 & nhiét d6 50°C, pH 4,5 cho két qua
tot nhat vé hiéu sudt trich ly, ham lugng vitamin C,
hoat tinh khang oxi hoa, flavonoid va polyphenol
tong con lai. Két qua nay tring hop véi nghién ctru
tmg dung ché phim enzyme pectinex dé nang cao
hiéu suét trich ly va chét luong nuéc qua dia
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(Ananas comosus) (Ngd Xuan Manh va Tran Thi
Lan Huong, 2005).

Ché pham enzyme thuong mai thuong chira
nhiéu phitc hop enzyme (Nguyén Duc Lugng,
2004). Viscozym L duoc san xudt tr loai
Aspergillus aculeatus. San phim gdm nhiéu
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enzyme khac nhau nhu B-glucanase, arabanase,
xylanase, cellulose va hemicellulase. Pectinase
thwong mai 14 mot phirc hé enzyme bao gom
pectinase, hemicellulase, cellulose va protease. Khi
bd sung ché phim enzyme vao dich qua thi phuc
hop cac enzyme sé& lan lugt phan cit cac thanh
phan cdu tao nén thanh té bao nhu pectin cellulose,
hemicellulose. Két qua cia viéc nay lam pha vo
chu tric thanh té bao, day von 1a co quan che cho
bén ngoai cua t& bao lam gidi phong cac thanh
phin bén trong bao gdm ca nudc va cac hop chat
tan (Nguyén Cong Ha va ctv., 2014). Vi vay, i &
nhiét d6 50°C, va pH 4,5 lam cho luong dich qua
tang 1én dang ké va tang chat lwong dich qua.

Truong hop miu dbi chung khong st dung
enzyme thi sau thoi gian 60 phut ¢ nhiét do 50°C
thi hiéu suét trich ly va cac hop chit sinh hoc thap
hon so v&i mau co sir dung enzyme (dit liéu khong
thé hién ¢ day).

4 KET LUAN

Su lya chon thoi gian chin va nhiét d6 chan
phu hop (90°C, 120 gidy) co thé mang dén hiéu
suét thu hdi dich qua cao nhét (50%) va giit dugc
ham luong vitamin C va cac hgp chit sinh hoc.
Nghién ctru cting cho thiy viéc két hop dong thoi 2
ché phim enzyme Pectinex Ultra Sp-L va
Viscozym L v6i ti 1¢ 2P:2V 1 ¢ nhiét d6 50°C, pH
4,5 trong 60 phut lam tang hiéu sudt trich ly, giam
ton that vitamin C, chat khang oxi héa tong,
flavonoid va polyphenol téng. Nghién ctru nay la
budc dau trong viéc xay dung quy trinh trich ly tdi
uu cho qua so ri, mét loai qua khong c6 gia tri kinh
té cao, dé tao ra cac loai nudc uong khéc nhau co
gia tri dinh dudng cao tir qua so ri nhdm nang cao
gia tri kinh té cho loai trai cdy nay, gop phan néng
cao thu nhép ctia noéng dan.

TAI LIEU THAM KHAO

Akuwah, G. A., A. Mariam, J. H. Chin, 2009.
The effect of extraction temperature on total
phenols and antioxidant activity of Gynura
procumbens leaf. University College
Sedaya International. Vol.5,

Issue 17, Page 81- 85.

Donghyun Kim, Jiyeoun Park, Jinhee Kim,
Cheolkyu Han, Jeonghyeoky Yoon,
Namdoo Kim, Jinho Seo, Choonghwan Lee,
2006. Flavonoids as Mushroom Tyrosinase
Inhibitors: A Fluorescence Quenching
Study. J. Agric. Food Chem., 54: 935- 941.

bang Thi Thu, 2004. Céng nghé enzyme, Nha
xuit ban Khoa hoc-K¥ thuat, Ha Noi.

18

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 42 (2016): 11-18

Emese, J., P. F. Nagymate, 2008. The Stability of
Vitamin C in Different Beverages. British
Food Journal. Vol 110, Issue 3, pp 296-309.

Faigh J. G., 1995. Enzyme formulations for
optimizing juice yields. Food. Tech. 49 (9), 79-83.

Hohn A., 1996. Enzyme in the fruit juice and
wine industry. In L. P. Somogyi, H. S.
Ramaswamy, H.Y. Hui (Editors).
Processing fruit: Science and Technology.
CRC Press, UK.

James G. Brennan, 2006. Food Processing
Handbook. WILEY-VCH Verlag GmbH &
Co. KGaA, Weinheim, Germany. ISBN: 3-
527-30719-2.

Leonardo F. M., 2011. Antioxidant activity,
total phenolic compounds and flavonoids of
mangoes coming from biodynamic, organic
and conventional cultivations in three
maturation stages. British Food Journal 113
(9), 1103-1113.

Ngé Xuan Manh va Tran Thi Lan Huong,

2005. Ung dung cac ché phdm enzyme
Pectinex dé nang cao hi¢u suat trich ly va
chat lugng nudc qua dira (Ananas comosus)
ty nhién. Tap chi Khoa hoc va Cong nghé
sb 4, 333-338.

Nguyén Cong Ha, Trinh Thi Anh Téam, Tran
Ngoc Dién, Nguyén Hoai Thanh, Lé Nguyen
DBoan Duy, 2013. Nghién ciru cac yéu t6 anh
huéng dén kha ning trich ly dich qua bang
enzyme ddi voi dau Ha Chau. Tap chi khoa
hoc va Cong ngh¢ 51 (6A), 177-182.

Nguyén Pirc Lugng, 2004. Cong nghé enzyme.
Nha xuat ban Dai hoc Quéc gia, thanh phd
H6 Chi Minh.

Nguyén Vin Mui, 2011. Thyc hanh héa sinh hoc,
Nha xuét ban Pai hoc Qudc gia, Ha Noi.

Réblova, Z., 2012. Effect of temperature on the
antioxidant activity of phenolic acids. Czech
J. Food Sci., 30: pp. 171-177.

Sheetal Gupta, Jyothi Lakshmi A, Jamuna
Prakash, 2008. Effect of different blanching
treatments on ascorbic acid retetion in green
leafy vegetables. Natural Product Radience,
Vol. 7(2), pp. 111 — 116.

Tucker G. A., Woods L. F.J., 1996. Enzymes in
Food Processing. Blackie Academic and
Professional. Glasgow.



