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T6MTAT 
Miic dich cua nghien ciiu nham xac dmh anh huong ciia ch^ do ch^n d^n hoat d6 ciia enzyme 
polyphenoloxydase (PFO) va enzyme peroxidase (POD) gay hoa nau qua nhan long Hung Yen 
{Dimocarpus longan) d^ tir do xac dinh che dp tien xu ly thich hop tnroc cac cong doan ch^ bien tiep theo. 
Qua nhan Idng Himg Yen sau khi duoc thu hai cr do chin thich hop Uen hanh chSn d cac nhiet dp 85''C, 90"C 
va gŜ C trong thoi gian 9 phut. Sau khi lira chon duoc thoi gian va nhiet do thich hop, da tien hanh chan 
nhan trong dung dich axit citnc o pH 2,0-3,5 hoac dung dich NaHSO:, nong do 0,1-0,3% va theo doi sir thay 
doi hoat do cua 2 enzyme PPO va POD theo thai gian chan. MSu ddi chiing la vahx chan trong nuoc thirong 
b cimg nhiet do. Ket qua nghien cuu cho thay chan trong dung dich axit ciUic co pH3 a SÔC trong 5 phiit 
tam mat hoat tinh cua enzyme PPO va POD. Dac biet, n^u sir dung tac nhan chan NaHSO, a nong d6 0,1% 
chi can chdn nhan tir 3-4 phiit cho ket qua tuong tir. 
Tli khda: TVfian long, axit xitric, bisuWt natri (NafiSO), polyphenoloxydase, peroxidase. 

1. DAT VAN BE 

Cay nhan {Dimocarpus longari) thupc ho Bo hon 
(Sapindaceae), la cay an qua duoc trdng pho bien d 
cac nuoc can nhi^t ddi va nhiet ddi, dac biet la d cac 
nuoc fhudc khu vuc chau A 6 Vidt Nam, nhan duoc 
frong rdng khdp ca nuoc, mpt so tinh lua chon cay 
nhan la cay an qua chu luc nhu Bac Giang, Hung 
Yen, Tidn Giang,... vdi dien tich trdng va san luong 
ldn. Nhan Idng Himg Yen cd qua to hon cac gidng 
nhan khac, khoi lupng frung binh dat 11-12 
gam/qua, qua to khoang 14-15 gam/qua. Qua chin 
an gidn va ngpt dam. 

Qua nhan trong qua trinh so che bien va bao 
quan Ak hi hda nau trong khdng khi. Nhieu nghien 
cuu da chi ra nguyen nhan do boat dpng cua mot sd 
enzyme oxi hda khu frong cui nhan, dien hinh la 
enzyme polyphenoloxydase (PPO) va enzyme 
peroxidase (POD). Yueming Jiang va cpng su (2002) 
da cho rang xu ly nhiet ket hop chieu xa cd th^ giii 
dupc mau sac cua vo qua nhan. Athiwat Chumyam 
Cling cpng su (2014) da khao sat hieu qua khii trung 
cua do dioxide (CIO2) b cac ndng dp khac nhau de 
giam su hda nau cua vd qua nhan va chi ra phuong 
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phap nay cd hieu qua frong viec keo dai thdi gian bao 
quan nhan tir 1 den 5 ngay [2, 4, 6,10]. 

Mpt sd nghien cuu gdn day da cho thay hoat dp 
CLia enzyme PPO va POD phu thupc rat ldn vao didu 
kien pH va nhiet dp. 6 dieu ki^n pH thap, cac 
enzyme rat dk bi vd boat d nhiet dp cao frong thdi 
gian ngdn. Cd rat nhieu phuong phdp dupc su dung 
de vd boat cac enzyme nay nhu su dung chat oxi hda 
NaClO,;, SO2, chieu xa, su dung dp suat cao, su dung 
axit de thay ddi pH,... Trong cdc phuong phap fren 
thi su dung SOava axit de thay ddi pH mdi trudng ket 
hpp vdi nhiet dp cao la mpt phuong phdp hidu qua va 
d& dp dung [1,7,9]. 

Trong pham vi nghien cuu nay da nghien cuu 
anh hudng nhiet dp, thdi gian va tac nhan chan den 
boat dp cua 2 enzyme PPO va POD hda nau frong cui 
nhan. Qua nhan sau thu hoach dupc chan frong dung 
dich axit xitnc b pH 2,0-3,5; dung dich NaHSOj 0,1-
0,3% d nhiet dd 90''C va theo doi su thay ddi hoat dp 
enzyme frong khoang thdi gian nhat dinh. Ket qua 
cua nghien cuu nay da xdc dinh chd dp thich hpp de 
tign xir ly qua nhan ldm dinh hudng cho cdc nghien 
cuu ti^p theo. 

2. N^JYEN UEU VA PHUONG PHAP NGHHI CUU 

2.1. Nguyen li§u nghidn cuu 

Nguyen heu nhan {Dimocarpus longari) thudc 
gidng nhan long duoc frong va thu hoach tai huyen 
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*.. "'•,. - u r i ^ \ ^ * ^ n h i n dugc lay mdu vao chinh 
n,. \ v o ^ e&.'v< > '̂•am l\nS dat 160 - 170 ngay 

-.o V-,- v î -a diu q u i khdi hrong trung binh dat 11-

\hSn du^ic thu hai nhe nhang vao budi sang khi 
.?^« a ^ khd rao, sau do dupc budc thdnh chum va 
\;x> qua \~ao trong thung xdp due Id va van chuyen ve 
ĵ hOwiS thi nghiem. Qua dupc bd tri thi nghiem trong 

2.2. PhuDDg phap nghien cihi 

2.2.1. Phuong phap bd tri thi nghiem 

2.2.1. J. Nghien cuu lua chonnhietdd va thdi 
gian chan 

Qua nhan dupc tach cdnh, rua sach va de rao, 
dinh lupng 1 kg/mSu, sau do dem chan frong nude 
sach vdi ti le nguydn heu : nude = 1:3 b cac nhiet dp 
SS^C, 90''C va gS^C. Theo ddi nhiet dp cua ciii nhan 
frong 9 phut ke tir khi bat dau chan, tdn suat 1 
phut/Ian. Hii nghiem duoc bd tri hodn toan ngdu 
nhien, mdi cdng thuc lap lai 3 lan vd d cung mdt thdi 
diem. 

Qua nhan sau khi chan d cac nhiet dd khdc nhau 
vdi cac khoang thdi gian khdc nhau dupc dem di tdch 
cui va xac dinh boat dp enzyme PPO va POD. Sau dd 
ty le hoat dp enzyme cdn lai so vdi hoat dp enzyme 
ban dau (%). 

2.2.1.2. Nghien cuu lira chon tac nhan chin 

Anh huong cua dung dich axit citric den hoat 
lire enzyme PPO va POD 

Qua nhan sau khi lam sach dupc chdn trong 
dung dich axit cifric cd pH=2; pH=2,5; pH=3; pH=3,5 
b nhiet dp 90°C va thdi gian 5 phut. Sau do tien hanh 
xac dinh hoat dp enzyme PPO vd POD. Mdu ddi 
chung Id mdu nhan dupc chdn frong mrdc thudng 
cung dieu kien. 

Anh hudng cua dung dich NaHSOs din boat luc 
enzyme PPO va POD 

Su dung NaHSOsvdi ndng do 0,1%; 0,2%; 0,3% bd 
sung vao nude chan vd tien hdnh chan nhan b nhiet 
dp 90°C vd thdi gian 5 phut. Sau dd tien hanh xac 
dinh boat dp enzyme PPO vd POD. Mdu ddi chung Id 
mdu nhan dupc chan frong nude thudng cung didu 
kien. 

2.2.2. Phuong phap phan tich 
Xac dinh nhiit do cui nhan bang nhiet ki do tam 

Xac dinh ho^tdo enzymepolyphenoloxidase 

P h u o n g phdp t r i ch ly vd xac d i n h hoa t do 

e n z y m e P P O d u p c t h u c h i en d u a t h e o p h u o n g phdp 

cua Athiwat C h u m y a m c u n g c d n g s u (2013) [3] . 

l i y 2 g thi t q u a ngh idn n h d frong 20 m l dung 

d ich d e m p h o s p h a t k a h pH=6,2 frong 5 p h u t . Sau do 

ly t a m 5 p h u t a 9000 g, 20°C va thu n h a n p h a n dich 

ndi Id e n z y m e thd . C h u a n bj h d n h p p p h a n u n g 2 ml 

g d m ; 1,3 ml d e m p h o s p h a t e k a h pH=7,5; 0,2 ml 

ca techol 0,2M va 0,5 m l e n z y m e thd. H d n h p p dupc 

giir frong 5 p h u t b 30°C sau dd d p h a p t h u q u a n g p h o 

d b u d c s d n g 4 2 0 n m b a n g m a y q u a n g phd . M a u k i e m 

c h u n g g d m 1,3 ml d e m p h o s p h a t e k a h p H = 7,5 vd 0,2 

ml ca t echo l 0,2M. 

,0H 1/Z02 HiO Q Further 

(f^ reactions C D W 

•v ̂ ^ . . Catalyzedby ^ y L products 
polyphenol oxidase 0 

Calccliol ^quinonc 

Hinh 1. Co chd phan dng hda nau ciia enzyme PPO 
Mdt don vi boat dd enzyme PPO 

(U=Abs/ml*phut) dupc xac dinh la lupng enzyme 
gay ra su thay doi 0,01 dp hap thu frong mdt don vi 
thdi gian (1 phiit), boat dp enzyme dupc tinh theo 
cdng thtrc: 

AAbs 

Trong do: A.4is la ket qua do do hap phu OD. 

ht la thoi gian phan ung (5 phtit). 
V, la th^ tich enzyme dem phan ung (0.5 ml). 
Xac dinh hoat luc enzyme peroxidase 
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Hinh 2. Cor ch^ phan ilng t?o tetraguiacol n iu tim a i a 
enzyme POD 

Phuong phap trich ly va xac dinh hoat do 
enzyme POD tuong tu PPO [3]. TOn hanh thu nhan 
enzyme tho. Sir dung guaiacol lam chat n^n. Chuan 
bi hon hop phan ung 2.5 ml g6m: 2.3 ml dem natri 
axetat pH= 6.0; 0.05 ml guaiacol 0.1%; 0.05 ml H^O^ 
0.1% va 0.1 ml enzyme tho. Ong chiia h6n hop phan 
img duoc u trong 5 phut o trong hi 6n nhiet 30«C va 
dp hap thu duoc do o 470 nm. Mau Idem chiing gom 
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fl2,3 ml dem nafri axetat pH=6,0; 0,05 ml guaiacol 

E.OSmlH^OgO.n. 

ot don vi hoat do enzyme POD 

s/nil*phut) dupc xdc dinh bdng lupng enzyme 

if ra sit thay ddi 0,01 dd hap phu frong mot don vi 

igian, boat dp enzyme POD duoc tinh theo cong 

W 
-iAbs 

-(Abs/ ml*phut) 
0.01 * V^ 

Trong dd: AAbs Id kdt qua do dp hap phu OD. 

I At la thdi gian phan ung (5 phut). 

f V2 Id the tich enzyme dem phan ung 
,1ml). 

2.2.3. Phmmg phap xu ly sd h^u 

• Ket qua thi n g h i e m d u p c p h a n tich ANOVA va 

liem dinh LSD (5%) b a n g p h a n m d m thdng ke SAS 

SIO. 

3 . KET QUA VA THAO LUAN 

I 3.1. Nghidn c&a lua chpn nhiet dd vd thdi gian 

3.1.1. Anh hudng cua nhiet do va thdi gian chin 
ik nhiSt do cui nhan 

Chan cd tac dung loai bd mdt phan vi sinh vat 
bam tren be mat qua nhan, vd boat mdt sd enzyme 
gay bien mau ciia qua nhan va nguyen lidu sau khi 
chan se dk tdch vo, tdch hat hon do lien ket giira cac 
0n cua qua nhan bi yeu di dudi tac dung cua nhiet 
io. Tuy nhien, ndu chdn d nhiet do qua cao trong 
thoi gian qud dai se lam cho qua bi qua nhiet, mat 
ciilt dinh duong (vitamin dd dang bi phan buy, chat 
Itho bi hao hut...), cdu tinic qua bi mem. Chinh vi vay 
vite lira chpn nhiet dp vd thm gian chdn thich hop 
cho nguyen lidu la can thiet. 

Dd ddnh gia su bi^n ddi chat hiong cua qud nhan 
frong qua trinh chan, da tien hanh theo ddi su thay 
ddi nhiet dp cua cui nhan theo thdi gian b cac nhiet 
dp chdn khac nhau. Ket qua su thay ddi nhiet dp tam 
cua ciii nhan khi chdn duoc thd hien fren hinh 3. 

Tir ket qua thu duoc fren hinh 3 ta thay rdng 
nhiet dp mdi trudng chdn cang cao thi nhiet dp cui 
nhan tang cdng nhanh. 6 cimg mpt di^u kien nhiet 
dp, nhiet dp cui nhan ty le thuan vdi thdi gian chan. 
O phut thu 5, nhiet dp ciii nhan deu dat fren 70''C, 
tuy nhien cd su chenh lech ddng kd giua nhidt dp cui 
nhan b ba nhiet do chan: d 85°C. nhidt dp cui dat 
72,4°C thap hon nhieu so vdi nhiet dp cui d 90°C la 
80,1^C vd d 95°C la 81,3=C. Tuy nhien de lua chpn 
dupc dieu kien chan thich hpp cdn phai danh gid 
dupc boat dp cua 2 enzyme PPO vd POD, ddy Id 2 
enzyme anh hudng den su bien ddi mau cua ciii 
nhan. Cu the la, khi 2 enzyme nay boat ddng cang 
manh thi tdc dp hda nau cua ciii nhan khi de frong 
khdng khi cdng ldn. 

3.1.2. Anh hudng ctia nhiet do va thoi gian chan 
din boat do enzyme PPO va POD 

Qua nhan sau khi chdn b cdc nhiet dp vd thdi 
gian khac nhau duoc dem di tdch ciii va xac dinh 
boat dp enzyme PPO va POD de ddnh gid muc dp vd 
boat cdc enzyme nay dudi tac ddng cua nhiet dd. Ket 
qua nghien cuu dupc the hien fren hinh 4 vd 5. 

Ket qua thu dupc tren hinh 4 va 5 cho thdy nhiet 
dp cdng cao thi muc dp enzyme PPO va POD hi vd 
hoat cang ldn. Cac enzyme gan nhu bi mdt boat tinh 
khi chan b nhiet dd tu 85"C den 95''C tir phut thu 6 
trd di va gdn nhu bi vd boat trong 9 phut cua qua 
trinh chan. 

'^ Tvleboal.lo _^^__^^^ _ ^ , . , , „ , _^ , , ,y 

Hinh 3. Anh huong ciia nhidt dp chdn ddn nhidt dO 

cui nhan theo thdi gian 

TliolElauiphull 

Hmh 4. Anh hudng diajihi^t dO chAn d&i hoft dO 
enzyme FP6 tfaeoflidi gian 
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An Thi, Hung Yen. Qua nhan duoc lay mSu vao chinh 
vu thu hoach thang 8 nam 2018 dat 160 - 170 ngay 
tuoi ke tir khi dau qua, khoi luong trung binh dat 11-
12 gam/qua. 

Nhan duoc thu hai nhe nhang vao buoi sang khi 
thai Uet kho rao. sau do duoc buoc thanh chiim va 
xep qua vao trong thiing xdp due 16 va van chuyen v^ 
phong thi nghiem. Qua duoc bo tri thi nghifem trong 
ngay. 

2.2. Phuong phip nghita ciiu 

2.2.1. Phuongphap bd tri thi nghiem 

2.2.1.1. Nghien ctru lira chon nhidt dii va thin 
gian chan 

Qua nhan duoc tach canh. rua sach va de rao. 
dinh luong 1 kg/mlu. sau do dem chSn frong nuoc 
sach voi ti le nguyen lieu : nuoc = 1:3 o cac nhi6t do 
85"C. OCC va 95"C. Theo doi nhiet do cua ciii nhan 
trong 9 phut ke tu khi bat dau chan. tan suat 1 
phiit/lan. Thi nghiem duoc bo tri hoan toan ngau 
nhita. mdi cong thiic lap lai 3 lan va d ciing mdt thdi 
diem. 

Qua nhan sau khi chan d cac nhiet do khac nhau 
vdi cac khoang thdi gian khac nhau dugc dem di tach 
ciii va xac dinh hoat do enzyme PPO va POD. Sau dd 
ty le boat dp enzyme cdn lai so vdi hoat do enzyme 
ban dau (%). 

2.2.1.2. Nghien cuu lua chon tac nhan chan 

Anh hudng cda dung dich axit citric den hoat 
luc enzyme PPO va POD 

Quii nhan sau khi lam sach duoc chan trong 
dung dich axit citric cd pH-2; pH-2,5; pH=3; pH=3.5 
d nhiet dd 90°C va thdi gian 5 phiit Sau dd faen hanh 
xac dinh hoat dd enzyme PPO va POD. M û ddi 
chiing la miu nhan duoc chan trong nude thudng 
cling dieu kien. 

Anh hudng cua dung dich NaHSO^ den hoat lire 
enzyme PPO va POD 

Sii dung NaHSOjVdi ndng dd 0.1%; 0.2%; 0.3% bd 
sung vao nude chan va tien hanh chan nhan d nhiet 
dd 90*'C va thdi gian 5 phiit. Sau dd den hanh xac 
dinh boat dd enzyme PPO va POD. Mau ddi chiing la 
miu nhan duoc chan trong nude thudng cung diSu 
kien. 

2.2.2. Phmmg phap phan tich 
Xac dmh nhiet do cui nhan bang nhiet kd do tim 

Xic dmh hoat do enzyme polyphenoloxidase 
Phuong phap trich ly va xac dinh boat do 

enzyme PPO duoc thuc hien dua theo phuong phap 
cua Athiwat Chumyam ciing cdng sir (2013) [3]. 

liy 2 g thit qua nghien nhd trong 20 ml dung 
djch dim phospbatkali pH-6.2 trong 5 phut. Sau dd 
ly ttm 5 phiit d 9000 g. 20°C va thu nhan phan dich 
ndi la enzyme thd. Chuan bi hdn hop phan ling 2 ml 
gdm: 1.3 ml dem phosphate kali pH=-7.5; 0,2 ml 
catechol 0.2M va 0,5 ml enzyme thd. Hdn hop duoc 
giu trong 5 phiit d 30°C sau dd dd hap thu quang phd 
d budc sdng 420nm bang may quang phd. MSu \ditn 
chiing gdm 1.3 ml dem phosphate kali pH - 7.5 va 0.2 
ml catechol 0,2M. 

OH 1/2 Ol H:0 

\ ^ , 
products 

On polyphenoloxidase 0 
Catechol o-tjuinonc 

Hinh 1. Co chd phan ling hda nau cua en^Tne PPO 
Mdt don vi boat dp enzyme PPO 

(U=Abs/ml*phiit) dupc xac djnh la lupng enzyme 
gay ra su thay doi 0,01 dp hap thu frong mpt don vi 
thdi gian (1 phut), boat dp enzyme duoc tinh theo 
cdng thuc: 

A.\bs 

*= O.DI • 7, -^t '*"^/""**"« 
Trong dd: Ai46s la ket qua do dp hap phu OD. 

At la thdi gian phan ung (5 phut). 
Vj la the tich enzyme dem phan ling (0.5 ml). 
Xac dinh hoat luc enzyme peroxidase 

IXntiiiMllu.tinil 

Hinh 2. Co ch^ phan ling tjo tetraguiacol n4u tim cua 
enzyme POD 

Phuong phap hich ly va xac dinh hoat dd 
enzyme POD hrong hr PPO [31. Tidn hanh thu nhan 
enzyme thd. Sir dung guaiacol lam chat nta. Chuan 
bi hdn hop phan ling 2.5 ml gdm: 2.3 ml dem nabi 
axetat pH- 6.0; 0.05 ml guaiacol 0.1%; 0.05 ml H 0 
0.1% va 0,1 ml enzyme thd. Ong chua hdn hop pha ^ 
ung duoc u b-ong 5 phiit d trong be dn nhia 30=C ' 
dd bap thu duoc do d 470 nm. Miu kidm rt.™ = cnimg gom 
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c6 2,3 ml dem natii axetat pH=6,0; 0,05 ml guaiacol 
0,1%; 0,05 ml H2O2 0,1%. 

Mot don vi hoat dp enzyme POD 
(U=Abs/ml*phtit) dupc xac dinh bdng lupng enzyme 
gay ra su thay ddi 0,01 do hap phu trong mdt don vi 
thdi gian, boat dp enzyme POD dupc tinh theo cong 
thuc: 

A = -
AAbs 

- (Abs/ ml*pbut) 
0 .01 * V7 * At 

Trong dd: A4 bs la ket qua do dp hap phu OD. 
Af la thdi gian phdn ung (5 phut). 
Va Id the tich enzyme dem phan ling 

{0,1ml). 

2.2.3. Phuongphap xuly sdlieu 

K t̂ qua thi nghidm dupc phan tich ANOVA va 
kiem dinh LSD (5%) bang phdn mem thdng ke SAS 
610. 

3.KFTqUAVATHA0LUAN 

3.1. Nghidn cuu lua chpn nhi$t dO vd thdi gian 
chin 

3.1.1. Anh hudng cua nhiet do va thdi gian chan 
din nhiet do cui nhan 

Chan cd tac dung loai bd mdt phan vi sinh vat 
bam frdn bd mat qua nhan, vd boat mdt sd enzyme 
gdy bifo mdu cua qua nhan va nguyen lieu sau khi 
chan se dd tach vd, tdch hat hon do hen ket giua cac 
phan cua qua nhan bi yeu di dudi tac dung ciia nhiet 
d6. Tuy nhien, neu chan b nhiet dd qua cao trong 
thdi gian qua dai se lam cho qua bi qua nhiet, mat 
chat dinh duong (vitamin dd ddng bi phan huy, chat 
kho bi hao hut...), cau true qua bi mem. Chinh vi vay 
viec lua chpn nhiet dp va thdi gian chan thich hpp 
cho nguyen lieu la can thiet. 

De ddnh gia su bien ddi chdt lupng cua qua nhan 
frong qua trinh chdn, da tien hanh theo doi su thay 
doi nhiet dp cua cui nhan theo thdi gian d cac nhiet 
dp chan khdc nhau. Kdt qua su thay ddi nhiet do tam 
cua cui nhan khi chan dupc the hien frdn hinh 3. 

Tir ket qua thu dupc fren hinh 3 ta thay rdng 
nhiet dp mdi trudng chan cang cao thi nhiet dp cui 
nhan tang cdng nhanh. 6 cung mdt dieu kien nhiet 
do, nhiet dp cui nhan ty le thuan vdi thdi gian chdn. 
O phut thu 5, nhiet dp cui nhan deu dat fren 70**C, 
tuy nhien cd su chenh lech dang ke giua nhiet dd cui 
nhan b ba nhidt dp chan: d 85''C, nhiet dp cui dat 
72,4'*C thdp hon nhidu so vdi nhiet dp cui b 90°C Id 
SCl-'C va d gS^C la 81,3°C. Tuy nhien dd lua chpn 
dupc didu iden chan thich hpp can phdi danh gia 
dupc boat dp cua 2 enzyme PPO va POD, day la 2 
enzyme dnh hudng ddn su bien ddi mdu cua cui 
nhan. Cu tb^ Id, khi 2 enzyme ndy boat ddng cdng 
manh thi tdc dp hda nau ciia cui nhan kbi de frong 
khdng khi cdng ldn. 

3.1.2. Anh huong cua nhidt do va thdi gian chin 
den boat do enzyme PPO va POD 

Qua nhan sau khi chan d cdc nhiet dd va thdi 
gian khdc nhau duoc dem di tdch cui va xdc dinh 
hoat dp enzyme PPO va POD de ddnh gid muc dp vd 
boat cdc enzyme nay dudi tac ddng cua nhiet dp. Ket 
qua nghien cuu dupc the hien fren hinh 4 va 5. 

Kdt qud thu duoc fren hinh 4 va 5 cho thdy nhiet 
dp cdng cao thi muc dp enzyme PPO va POD bi vd 
hoat cdng ldn. Cac enzyme gan nhu bi mat boat tinh 
khi chan d nhiet do tir 85"C den QŜ C tir phut thu 6 
trd di vd gdn nhu bi vo boat trong 9 phut cua qua 
trinh chdn. 

l^"""T\lellii.ililo 

Hinh 3. Anh hu6ng ciia nhifet dd chan ddn nhidt dO Hmh 4. Anh huong cua nhi^t dd chdn ddn hoat dO 
cui nhan theo thdi gian enzyme PPO theo thdi gian 
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chung la mdu nhan duoc chdn frong nude thuong 

cung didu kien nhiet dp. 
Kdt qua nghien cuu boat dp enzyme PPO frong 

cui nhan sau khi chan frong cdc mdi trudng cd pH 
khdc nhau dupc the hidn fren hmh 6. 

Hinh 5. Anh huong ciia nhidt dO chdn d^n ho^t d0 
enzyme POD theo thdi gian 

Miic dp vd boat cdc enzyme nay b cdc nhiet do 
chan khdc nhau cd su khdc biet Ididng ddng ke. PPO 
vd POD hi mat boat tinh rdt nhanh sau khoang 1 
phut sau chan (boat dp cdn lai lan luot la 70,45% vd 
28,96% b 90^0 so vdi ban dau). Sau dd thi boat dp 
giam ddn, sau khi chan b thdi gian 5 phut d OÔ C thi 
boat dp PPO cua cui nhan cdn lai Id 28,76% va boat dp 
POD cdn lai la khoang 11,48% va sau 6 phut thi boat 
dp cdn lai khdng ddng ke. 

Nhiet dp chan cao va thdi gian chdn dai cd the 
ban chd sir bidn mdu do enzyme nhung lam cho cau 
tnic cua cui nhan bi nhun, nhan bi giam thanh phdn 
huong di rat nhieu vd mat mdt chat kho ra mdi 
tnrdng chdn. Vi vay vdi dp chan 90''C vd thdi gian 
chan 5 phut la hop ly de ban che su hoat ddng ciia 
cdc enzyme oxy hda khu cung nhu giam cac tac ddng 
bat lpi cua nhiet tdi chat lupng san pham. 

3.2. Nghidn cuu lua chpn tdc nhan chdn 

3.2.1. Anh hirdng cua dung dich axit citnc din 
hoat do enzyme PPO va POD 

Enzyme PPO vd POD nhay cam frong mdi 
trudng cd pH thap va cd mat cac chat cd tinh oxi hda 
khi ket hop vdi gia nhiet b nhiet do cao. Vi vay sir 
dung axit citric de ha pH cua dung dich chan nhdm 
tang hieu qud vd hoat enzyme cua qua trinh chan. 
Cling vdi tac dung ha pH cua dung dich chdn, axit 
cihic cdn cd khd nang ket hpp vdi nguyen td d trung 
tam boat do enzyme PPO vd POD ldm bat boat cac 
enzyme nay [5]. 

Qua nhan sau khi lam sach dupc chdn frong 
dung dich axit citiic cd pH=2; 2,5; 3 vd 3,5 b nhiet dp 
90°C frong thdi gian 5 phut. Sau dd dupc mang di 
xac dinh boat dd enzyme PPO vd POD. Mdu ddi 

Hinh 6. Anh hudng cua dung dich axit citric ddn ho ît 
do enzyme PPO frong thdi gian 

Ket qua fren binh 6 cho thay frong ciing mdt 
dieu kien nhiet dp, d pH cdng thap thi enzyme cdng 
dd bi vd boat. Tuy nhien su khac biet ndy khdng 
nhi^u. 6 pH thdp va cung didu kien nhiet do chdn thi 
hieu qua vd boat enzyme ldn hon rat nhidu so vdi 
mau kidm chung. Khi chan d pH-3, frong 5 phut thi 
boat dp enzyme PPO frong cui nhan cdn 4,36 U (cdn 
lai 28,76%), frong khi dd b mdu kiem chung enzyme 
PPO frong cui nhan cdn 9,24 U (cdn lai 60,95%), didu 
dd chung td su dung axit citric de ha thap pH cd hipu 
qua vd hoat enzyme PPO ro ret. 

Ket qua nghien cuu su thay ddi cua boat dp 
enzyme POD sau khi chdn tai pH khac nhau dupc 
the hien fren hinh 7. 

Hinh 7. Anh hudng aia dung dich axit citric ddn h 
dd enzyme POD frong thdi gian chdn 
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Tu dir lieu frdn hinh 7 cho thay hoat dd enzyme 
POD cua ciii nhan khi chan d cdc pH khdc nhau cung 
CO xu hudng gidm tuong tu nhu hoat dp enzyme 
PPO. pH cang thap thi kha nang vo boat enzyme 
cdng cao. Dac bidt enzyme POD nhay cam ban so vdi 
enzyme PPO rat nhidu khi chan d cac didu kien pH 
khac nhau. Khi chan d pH=3, sau 1 phut, boat dp 
enzyme POD da giam tir 36,6 U xudng cdn 10,6 U 
(con lai 28,96%). Dieu dd cho thay, enzyme POD 
nhay cam vdi nhidt dd hon so vdi enzyme PPO. Hoat 
dp enzyme POD khi chdn frong mdi trudng axit giam 
nhanh hon ro ret so vdi mdu kiem chung. 

Nhu vay, ket qud phan tich fren dd thi hinh 6 va 
7 cho thay rdng chan frong didu kien pH=3 d nhiet do 
gCC frong 5 phut la hpp ly de vd hoat enzyme hda 
nau frong ciii nhan md khong anh hudng den chat 
lupng ciia cui nhan sau khi chan. 

3.2.2 Anh hudng cua dung dich NaHSO^ den 
hoat do enzyme PPO va POD 

Su dung NaHSOs d cdc ndng dp khac nhau bd 
sung vdo dung dich chan de tang kha nang vo boat 
cac enzyme nay. NaHSOg cd kha nang uc chd boat 
dong cua enzyme, gdc HSO3 cd the phan ung true 
tî p vdi cac quione dd giam su hinh thdnh hpp chat 
mau nau [8]. 

Su dung NaHSOs vdi ndng dp 0,1%; 0,2% vd 0,3% 
bo sung vao dung dich chan va tien hanh chan nhan 
h nhiet dp 90°C frong thdi gian 9 phut va danh gia 
hî u qua vd hoat enzyme PPO va POD tuong tu nhu 
thi nghiem su dung axit citric. Mlu kiem chung la 
mlu nhan duw: chan frong nude thudng cung dieu 
kien nhiet dp. Kdt qua boat dp enzyme PPO va POD 
tai cdc ndng dp NaHSOg dupc tiie bien d hinh 8 vd 9. 

Hinh 8. Anh huong cua nong dO NaHSOg ddn boat 
do enzyme POD frong thdi gian chdn 

K t̂ qua thi nghidm fren hinh 8 chi ra rdng, boat 
do enzyme POD cung bi vd boat rat nhanh khi chdn 
frong dung dich NaHSO;j vdi ndng dp khdc nhau. 
Tuy nhien hieu qua vd boat enzyme POD d cac ndng 

dp NaHSOa khdc nhau khdng cd su khdc biet nhieu. 
Hieu qua vo boat enzyme cua dung dich NaHSOg cd 
su khdc bidt ro rdt so vdi mdu kiem chung. Theo sd 
heu fren hinh 8 cho thay de giam di 82,51% boat tinh 
enzyme POD chi can chan frong NaHSOj 0,1% frong 
1 phut. 

Hmh 9. Anh hudng ciia ndng dd NaHSOj ddn ho^t 
do enzyme PPO frong ihdi gian chdn 

Ket qua thi nghiem the hien d hinh 9 cho thay, 
boat dp enzyme PPO cung giam di khi chan frong 
dung dich NaHSO^ b cac ndng dp khdc nhau, khac 
biet hdn so vdi mdu kiem chung vd cd xu budng gidm 
nhu boat dp enzyme PPO. Tuy nhien, boat dp 
enzyme PPO trong cui nhan b ndng dp khdc nhau dd 
khdng cd su khac biet nhidu. Enzyme PPO bi vd boat 
nhanh d nhirng phut dau tien sau khi chdn, ndu tidp 
tuc chdn hon 4 phiit thi boat dp enzyme nay gidm di 
khdng ddng ke. Vi vay, n^u su dung NaHSOj dd 
giam hoat do enzyme PPO va POD frong cui nhan 
thi cd the su dung NaHSOj d ndng dd 0,1% va rut 
ngdn thdi gian chdn tir 3-4 phut. 

4. KETLUAN 

Ket qua nghien cuu ve ddnh gia dnh hudng cua 
che dd chdn den boat dp cda 2 enzyme PPO va POD 
gay bien mdu ciia qua nhan da cho thay anh budng 
tich cue cua nhiet dp, thdi gian vd tdc nhan chdn den 
boat ddng cua 2 enzyme ndy. Ket qua da chi ra khi 
chdn nhan d nhiet dp 90^0 frong 5 phut frong mdi 
trudng axit cifric cd pH 3 lam mat boat tinh ciia 
enzyme PPO va POD. Dac biet, neu sir dung tac 
nhan chdn NaHSO^ d ndng dp 0,1% chi cdn chan 
nhan tir 34 phut cd the cho ket qua tuong tu. Ket qud 
nghien cuu lam tien de cho nhdng nghien cuu tiep 
theo de phdt frien cdc san pham td qua nhan Idng 
Hung Yen. 
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Bach khoa Ha Not (MUST) ti-ong di tai ma so T2018-
PC-013 

N 6 N G NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2020 141 



KHOA HOC CONG NGHE 

TAI U ^ THAM KHAO 

1. Esma Hande Ahci, Gulnur Arabaci (2016). 
Determination of SOD, POD, PPO and CAT Enzyme 
Activities ui Rumex obtiisifoUus L. Annual Research 
& Review in Biology, 11(3): 1-7. 

2. J. U, Y. Jiang, S. Miao (2009). Changes in 
quahty attributes of longan juice during storage in 
relation to effects of thermal processing. Joumal of 
Food Quahty, 32(1): 48-57. 

3. Kobkiat Saengnil, Athiwat Chumyam, 
Bualuang Faiyue, Jamnong Uthaibufra (2014). Use of 
chlorine dioxide fumigation to alleviate enzymatic 
brownnig of harvested Daw' longan pericarp during 
storage under ambient condition. Postharvest 
Biology and Technology, 91: 49-56. 

4. K. Saengnil, A. Chumyam, B. Faiyue, and J. 
Uthaibufra (2014). Use of chlorine dioxide 
fumigation to alleviate enzymatic browning of 
harvested Daw' longan pericarp during storage 
under ambient conditions. Postharvest Biology and 
Technology, 91: 49-56. 

5. P. M. Lee, K.-H. Lee, M. Ismail and A Karim 
(1991). Biochemical studies of cocoa bean 

polyphenol oxiase. Joumal of Science and Food 
Agriculfrire, 55(2): 251-260. 

6. S. Zhang, H. Lin, M. Lin, Y. Un, Y. Chen, H. 
Wang, Y.Un, J.Shi (2019). lasiodiplodia theobromae 
(Pat.) Griff. & Maubl reduced energy statiis and 
ATPase activity and its relation to disease 
development and pericarp browning of harvested 
longan fruA. Food Chemisfry, 275: 239-245. 

7. Nguydn Mmh Chon, Nguydn Phuong Thuy 
(2006). Anh huong cuapHva nhiet do len suhda nau 
gay ra bdi enzyme peroxidase tii hot sen. Tap chi 
Nghien cihi Khoa hpc, 6: 24-32. 

8. T. A Demet Kavrayan (2001). Partial 
purihcation and characterization of polyphenol 
oxidase ffom peppermint (menthapiperita). Food 
Chemistry, 74(2): 147-154. 

9. V. T. Pham, M. Herrero and J. L Hormaza 
(2015). Phenological growth stages of longan 
(Dimocarpus longan) according to the BBCH scale. 
Scientia Horticultiirae, 189: 201-207. 

10. Yuemingjiang, ZhaoqiZhang, D. CJoyce and 
SaicholKetsa (2002). Postharvest biology and 
handling of longan tuit (Dimocarpus longan Lour.). 
Postiiarvest Biology and Technology. 26(3): 241-252. 

THE EFFECTS OF BLANCHING MODES TO ENZYME ACnVHY CAUSES THE COLOR CHANGE 
OF HUNG YEN LONGAN 

Nguyen Tlii Hanh', Dinh Le Khanh ,̂ Nguyen Van Hung^ 
^Institute of Biology and Food Technology, School of Hanoi University of Science and Technology 

^ Fruit and Vegetable Research Institute 
Email hanh.nguyentbi@bust.edu.vn 

Summary 
The purpose of this research is determine the effect of blanching modes to acUvity of the enzyme 
polyphenoloxydase Ô PO) and the enzyme peroxidase (POD) causing browning of Hung Yen longan 
{Dimocarpus longan) to determine the pre-treatraent modes before processing Hung Yen longans were 
harvested at suitable ripenmg, were blanched at 85''C, 90"C and 95"C for 9 minutes. After selecting the time 
and temperature, longans were blanched in citric acid solution at pH 2.0-3.5 or NaHSO, solution at 0.1-0 3% 
concenUation and monitoring the activity change of two enzymes PPO and POD dunng blanching time. 
The control sample is a blanched in water at the same temperature. The study results showed that 
blanching in citric acid solution at pH 3, QCC for 5 minutes deacUvated the enzyme PPO and POD 
Especially, the NaHSOj is used at 0.1% concentration, longans were only blanched for 3-4 minutes for the 
same results. 
Keywords: Longan, citric acid, bisulGtnatn. polyphenoloxydase. peroxidase. 

Ngudi phan bi^n: PGS.TS. Ph^m Anh Tuan 
Ngay nhdn bdi: 6/3/2020 
Ngdy thdng qua phan hidn: 7/4/2020 
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AlMH HLTOIVG P U A TRilMH THUY PHAM DEIV HAIVI 
LUQ1VG POLYPHEIVOL VA KHA MAIMG KHAIMG OXY HOA 

CLIA DICH QUA LEKIMA (Pauterla campechianaj 
Tran Xuto Hifo', H u ^ Li6n Huong ,̂ NguySn Trang Thinh' 

T6MTAT 
Cac dac tinh duoc li^u cua qua lekuna {Poutena campecNana) a Viet Nam hien nay vln chua duoc nghien 
cuu nhi^u. Nghien ciju nay dupc thuc hien nham danh gia anh huong ciia qua trinh thiiy phan den ham 
lupng polyphenol tdng va hoat tinh khang oxy hoa cua dich quii lekima. Anh huong ciia dieu kien thuy phan 
len hoat tinh sinh hoc ciia dich qua bao gom loai enzyme, npng do enzyme, nhiet dp va thoi gian thiiy phan 
se dupc khao sat. Ket qua thuc nghiem cho thay o npng dp enzyme pectinase 0.6 wt%. nong dp enzyme 
celluase 0.6 wt%. nhiet dp thiiy phan SÔC va thin gian 65 phiit. dich thuy phan dat ham lupng pplyphenol 
tong so (TPC) 8.239+0.07 ragGAE/g. kha nang Ipai gpc tu dp (DPPH) la 78.73±2.71% va co gia tn IC50 dat 
7.818 mg/mL. K t̂ qua ttr nghien cuu nay gop phan cung cap din heu khpa hpc quy gia ve qua lijkima dac 
biet cho nganh cong nghe thuc pham. 
Tiikhda: Lekima, polyphenol thuy phan, Idia nang ctidng oxy hoa, trung hoa gdc tir do DPPH. 

1. BAT VAN BE 

Lekima {Pouteria campechlana) la loai cay an 
trai duac trong nhieu a cac nuoc Peru. Ecuador. 
Chile va Mexico va la mpt phan quan trong trong che 
dp dinh duong cua nguoi Tay Ban Nha (Yahia & 
Guttierrez-Orozco. 2011; Duarte etal, 2015). O Viet 
Nam. miia thu hoach lekuna bat dau tit thang 7 den 
thang 11 (D6 Tat Loi. 2012). Thit qua co mau vang 
cam. huong thom dac tnmg va vi nggt tu nhien. Qua 
lekima la mpt loai thuc pham quy da dupc su dung 
lam thuc pham dinh duong cttng nhu trong chira tri 
mpt so benh tat hong dan gian t i lau. Qua lekima 
thuong dupc an tuoi. sii dung duoi dang bpt dong 
lanh hay hi sung trong cac san pham kem. keo, mut 
(Apostohdis etal, 2009; Yahia & GutOerrez-Orozco. 
2011). Thit qua co chiia nhieu thanh phan dmh 
duong. dac biet la nhimg thanh phan chdng oxy hoa 
cin thift cho hoat dpng cita co the nen qua lekima 
giiip tang ty le hong cau frong mau. kich thich boat 
dong cua he than kmh, chdng tram cam. giam 
cholesterol va triglyceride hong man, ngan ngiia cac 
benh ttm mach va beo phi. ban che cac con nhdi mau 
CO tim. tang hieu qua cua he mi6n nhiem va tang 

' Bp mon Cpng nghe Thuc phSm. Truimg Dai hoc An 
Gang (DHQG TP. HCM) 
• Bp mpn C6ng nghe Hoa hpc. Truong Dai hpc Can Tho 
' Ph6ng Dao tap. Trupng Dai hpc An Giang (DHQG TP. 
HCM) 
Email: ixhicii'n ,i;iii cdii M> 
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cuong nang iLrgng rat tdt (Apostolidis etal., 2009; D6 
Tat Lgi, 2012). Tuy nhien, nhung hieu biet ve hoat 
tinh sinh hoc cua qua leldma chua duoc cong bo mpt 
each ddy du, dac biet la hoat tinh chong oxy hoa cua 
no. Tai Viet Nam, viec khao sat polyphenol va boat 
chat Ichang oxy hoa tren qua lekima chua co nhieu 
nghien cuu. Nghien ctru nay duoc thirc hien nh^m 
danh gia anh huong cua qua trinh thuy phan den 
ham luong polyphenol va hoat tinh chdng oxy hoa 
cua dich qua lekima. Ket qua nghien cuu se cung cap 
du lieu khoa hoc v^ dieu kien thuy phan dich qua 
lekima de thu duoc ham luong polyphenol va hoat 
tinh chdng oxy hoa cao nhat. 

Z. VAT LIB)VA PHUONG PHAP 

2.1. Nguyen li$u v^ h6a chit 

Qua lekima duoc thu hoach vao thang 9-10, thu 
nhan true tiep vao budi sang ( 7 - 9 gio) tai vuon b xa 
My Khanh, huyen Phong Di^n, thanh phd Cdn Tha. 
Do tudi qua lekima khi thu hoach trong khoang 120-
125 ngay sau Ithi dau qua (da duoc theo doi danh 
dJtu). Khdi luong qua dao dong khoang 200-250 gam 
(thu hoach 20 qua/cay). Qua lekima sau khi thu 
hoach duoc bao goi bang giay xdp, dat trong Ihiing 
carton van chuyen ve phong thi nghiem trong ngay 
va bao quan b 6.\kn kien nhiet do phong (30-32^C). 
Tiep theo, qua dupc rira sach va cho vao thiet bi cha 
(Pulper Finisher), tach hat, thu thit qua nghien 
(paste). Paste sau dd duoc tru trong tu dong (-IS^C) 
cho cac thi nghiem thuc hien. 
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Enzyme Pectinase va Cellulase (Denmark-Cong 
ty Novoenzyme) va cac hda chat phan tich khac nhu 
add gallic chuan (Sigma), thudc thii Fohn-Ciocalteu 
(Merck), 2,2-diphenyl-l- picrylhydrazyl (DPPH) 
(Merck) duoc cung cap ttr Cdng ty Hda chat mien 
Nam, Chi nhanh Can Tho. 

2.2. Chuln bi dich thiiy phan lekima 

Paste lekima sau khi ra ddng duoc bo sung ntrdc 
vdi ti le nguyen lieu; nude la 1:4 (w/v). Hdn hpp dirpc 
Xii ly vdi sdng sieu am trong 5 phiit. Hdn hop sau khi 
tien xii ly se dupc thiiy phan. Cac y6u td anh hucmg 
den qua trinh thtiy phan nhu loai enzyme (pechnase. 
cellulase). ndng dp enzyme 0-1 wt%. nhiet dp (40-
eS^C) va thdi gian thiiy phan (45-75 phiit) dupc lan 
luot khao sat. Sau qua trinh thiiy phan. mlu dupc vp 
hpat enzyme d SS'̂ C trong 5 phiit. Iy tam vdi tdc dp 
2000 v/phiit trpng 5 phiiL Phan dich thu dupc sau 
qua trinh thiiy phan dupc sii diing de xac dinh ham 
lupng pplyphenpl tdng sd (TPC) va boat tinh khang 
oxy hda DPPH (gia hi IC50). 

2.3. Ham lugng phenolic tdng v^ hoat tinh khdng 
oxy hda 

- Ham luong phenolic tdng sd (TPC) dupc xac 
dinh bdi phuong phap Foiin-Ciocalteu (SusuGiang et 

al., 2013) bang each xay dung dudng chuan vdi 

acidgallic (GA). Ham lupng TPC dupc hiia didn thep 

miligam dupng lupng acid galhc tren gam chat khd 

(mgOAE/g). 

- Hoat tinh khang oxy hda dupc danh gia dua 
tren kha nang ming hda gdc tir do thdng qua phan 
ling mat mau tim cua dung dich 2.2-diphenyl-l-
picrylhydrazyl 0DPPH) trong methanol h-en co so 
phuong phap cua Anshu etal. (2011) dimg dudng 
chuan bieu diSn mdi hrong quan gitia % hoat tinh loai 
gdc hr do cia DPPH va ndng dp mlu khac nhau. Dija 
vao phuong Wnh dudng chuan mdi hrong quan giOa 
phan tram loai tni gdc hr do ctia DPPH vdi cac ndng 
dp khac nhau de xac dinh gia tri IC50. 

Tit ca cac thi nghiem dSu dupc thiic bidn lap lai 
ba lan. Ket qua thuc nghiem duoc phan tich bang 
phan mem Statgraphics Centunon 15.2.11.0. Phan 
tich phuong sai ANOVA vdi kiem dmh LSD dupc sir 
dirng d^ xac dinh su khac biet y nghia (p<0,05) giira 
cac ydu td va phin mem Sigma Plot 10.0.54 dupc sii 
diing d^ ve dd thi. 

S. KET QUA VAnUO LUAN 

3.1. Anh hudng ndng dO enzyme pectinase 
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Polyphenol la nhdm chat khang oxy hda cd kha Vi vay. khao sat ham lupng pplyphenol tong sd la mdt 
nang ngan chan cac chudi phan tmg day chuydn chi tieu quan ti-png nhlm dinh gia kha nang khang 
bang each phan ting hue tiep vdi gdc tu do vl tao oxy hda cua mdt nguydn Ueu. Anh hudng ciia ham 
thanh mdt gdc hi do mdi ben hon, hoac cung cd the luong pectinase len boat tinh sinh hpc ciia dich qua 
biO phiic vdi cac ton kun loai chuyfo Uep vdn la xue thiiy phan dupc khao sat voi ndng dp enzyme thay 
tac cho qua hinh tao gdc ht do (Petti & Scully. 2009). ddi hr 0-1.0 wt%. Cac ydu td khac cha qua tiinh Uiuy 
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phan dugc cd dinh 6- nhiet do 40X, pH 5 trong thoi 
gian 45 phtit (nong dO enzyme cellulase 0,2 wt^). Ket 
qua dugc trinh bay b hinh 1. 

Ket qua 6 hinh lA cho thay, khi thay ddi ndng 
dp emzyme pectinase thi TPC cung thay ddi theo. 
Khi tang ham lugng pectinase, TPC cua dich qua co 
xu huong tang dan. TPC dat cao nhat (8,027+0,06 
mgGAE/g) khi 0,8 wt% pectinase duoc sii dung va 
qua phan tich ANOVA cho thay cung khong cd su 
khac biet thdng ke (p< 0,05) giua ty le nay vdi ty le 
0,6 wt% (7,999 mgGAE/g) va ty le 1 wt% (8,018 
mgGAE/g). TTiuc te, thanh te bao cua thuc vat duoc 
cau tao chii yeu bod cellulose, hemicellulose, pectm, 
protein va cac hgp chat phenolic hfen ket vdi cac 
polysaccharides thong qua lien ket hydro va cac li^n 
ket ky nude, vi vay cd tiie su dung cac enzyme nhu 
cellulases, pectinases va hemicellulases de thuy phan 
pha vo thanh te bao. M|t khac, cac enzyme tren cung 
CO the dugc su dung nham tang kha nang xam nhap 
th^h t^ b^o giup phdng thich cac hgp chat phenolic 
cung nhu tang hieu suat trich ly cac hop chat mang 
boat tinh sinh hpc (Miron et al, 2013). Ngoai ra, su 
gia tang gia tri TPC cd the dugc giai thich theo co 
ch^ khac la do su tac dgng true tiep ciia enzyme len 
qua trinh pha vo lien k^t "ester" gi&a cac phenols va 
cac polymer thanh te bao thtrc vat (Pinelo et al., 
2008). Tren thuc t^, pectinase lam cho pectin bi thay 
the hoac bi pha vo, dan den pha hiiy thanh te bao va 
phdng thich cac hgp chat phenolic (Fernandez et al., 
2015). Tuy nhien, khi ndng do enzyme bao hda voi 
nong do CO chat thi van tdc phan ung se khong thay 
doi vi vay khi tiep tuc tang ham lugng pectinase thi 
TPC ciia dich qua van khdng thay ddi (Nguyfin l%at 
Minh Phuong va ctv., 2011). 

Ngoai gia tri TPC ra, phuong phap loai gdc tu do 
bang DPPH duoc lua chgn de ddng danh gia kha 
nang khang oxy hda cua dich qua thiiy phan vi 
DPPH la phuong phap kha don gian, cho ket qua 
nhanh cd tinh dn dinh va la phuong phap phd bien 
mang tinh chat sang Igc tac dung khang oxy hoa cac 
chiit khang oxy hoa (BrandWilliams etal, 2011). K^t 
qua tir hinh lA cung cho thay, khi thiiy phan bang 
enzyme pectinase vdi cac ndng do khac nhau thi kha 
nang khang oxy hda cung thay ddi theo. Khi ndng do 
pectinase tang tir 0 den lwt9& thi kha nang bat gdc bs 
do ciia dich thiiy phan cung tang tir 69,96±2,36% len 
77,15+2,05%, tuy nhien khi tiep tuc tang ndng do 
pectinase 0,8 - 1,0 wt% thi khong co su khac biet y 

nghia ve kha nang khang oxy hda cua djch so voi 0,6 
vd% pectianse (77,47+2,68%). Dac biet, gia tri IC50 
cho biet ndng do ma tai dd pectinase cd kha nang 
loai tni 50% gdc tu do cua DPPH, vi vay IC50 thudng 
duoc dimg de so sanh kha nang loai gdc tu do ciia 
cac chat khang oxy hda; gia tri IC50 cang nhd, kha 
nang loai trir gdc tu do cua dich qua lekima thuy 
phan cd kha nang loai gdc tu do cang manh. Ket qua 
phan tich ham lugng TPC va DPPH d cac nghidm 
thuc nhan thay cd mdi tuong quan nghich giua ham 
luong TPC va kha nang loai g6c tu do thdng qua gia 
tri IC50 vdi R^=0,993 (Hinh IB). Khi ham lugng TPC 
d cac ndng do pectinase khao sat cang cao, hoat tinh 
khang oxy hda cang manh thi kha nang loai gdc tu 
do cua DPPH cang cao, nghia la IC50 cang nho 
(Miliauskas et al., 2004), gia tri IC50 giam tir 9.519 
mg/mL xuong 7,833 mg/mL tuong ung, khi thay ddi 
ham lugng pechnase tir 0-6 wt%. Tu k^t qua tren, 
ndng do tdi uu cho qua trinh thiiy phan dich qua 
lekima bang enzyme pectinase la 0,6 wt%. 

3.2. Anh hudng ndng dd enzyme cellulase 
Tuong tu nhu pectinase, anh hudng ciia ham 

lugng cellulase len TPC va hoat tinh khang oxy hda 
ciia dich chiet cung dugc khao sat d cac muc ndng 
do khac nhau tir 0-1 wt%. Cac yeu td khac dugc cd 
dinh nhu pH 5, nhiet do thuy phan 40''C va thdi gian 
thiiy phan 45 phiit (ndng do enzyme pectinase 0,6 
wt%). Ket qua duoc trinh bay trong hinh 2A va 2B. 

Theo hinh 2A cho thay, ham lugng TPC tang khi 
tang ndng do emzyme cellulase, d' ndng dg cellulase 
0,6 wt% cho ham lugng TPC cao hon dang ke so voi 
ndng do 0,2 wt% va 0,4 wt% (p<0,a5) la 7,938+0,06 
mgGAE/g va khong su khac bi^t ve mat thdng k6 
khi nong dp enzyme su dung hep tuc tang. Khac voi 
pectinase, cellulase tac dgng den thanh phan 
cellulose d" Idp te bao lamella chinh va giua ciia cac 
te bao thuc vat. Ldp lamella chinh dugc cau tao bdi 
mpt cau tnic vung chac cac cellulose li^n kdt voi cac 
hemicellulose, pectin va glycoprotein. Cellulase giiip 
xiic tien su phan buy cellulose thanh glucose va 
cellobiose (Choudhari & Ananthanaraya, 2007). Tren 
thuc t^, cellulose thiic d^y qua trinh thiiy phan cac 
lien ket endo-1, 4-E-d-glycosid trong cellulose, cung 
nhu chuyen hda cello-oligosacarit cellotriose thanh 
cellohexaose. Vi vay, xu ly enzyme lam tang kha 
nang pha hiiy thanh tk bao, tang kha nang hda tan va 
giai phdng cac hgp chat cd hoat tinh sinh hgc 
(Sharma etal, 2014; Neidhart etal., 2002). Dieu nay 
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hoan toan phti hop vdi ket qua thu dui^c, khi thay ddi cung tang theo, hr 69.48+0.33% ten 77.27+2.27% va 
nong dp cellulase thi kha nSng khang oxy hoa dich cung khong co str khac biet khi phan hch ANOVA 6 
qua cung thay doi, nong do cellulase tang hi 0 den 1 ty te enzyme cellulase sti dung hi 0.6-1 wt%. 
wtS6 thi kha nang bat goc hi do ciia dich thuy phan 

0.00 0.20 0.40 0.60 0.1 

Nong do Cellulase (%) 

(A) 

Hinh 2. Anh hudng ndng dO enzyme cellulase 

Mat khac dua vao hinh 2B cung cho thay giua 

ham lugng TPC va gia tri IC50 ciing cd mdi tuong 

quan nghich, gia tri IC50 giam tu 9,636 mg/mL 

xuong 8,169 mg/mL, vdi gia tri R̂  cua phuong trinh 

hdi quy kha cao (0,987). Dua vao cac ket qua phan 

tich tren, ndng do enzyme cellulase 0,6 vd% dugc lua 

chgn cho budc nghien cuu ti^p theo. 

3.3. Anh hudng nhi^t do thiiy phan 
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Hmh 3A the hien anh huong cua nhiet dp tbCty cua dich qua tekima. K«t qua cho thay, khi tjng nhiet 

phan d^n ham lupng TPC va boat tinh khang oxy hoa do thiiy phan Hr 40 len 60»C, ham lupng TPC va 
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DPPH tang len dang k^ (p<0,05), tir 6,518+0,05 -
8,251±0,05 (mgGAE/g) va 69,74+3,24 - 81,73+2,91 
{%), tuy nhien neu tiep tuc tang len 65"C thi TPC va 
DPPH lai cd khuynh hudng giam (7,997 mgGAE/g 
va 78,23%). Didu nay cd the dugc ly giai la khi tang 
nhiet d6, kha nang phan cat cua cac phan tu peptide 
ra moi trudng thiiy phan tot hon va vi vay thu nhan 
dugc nhieu cac chat hoat tinh chdng oxy hda hon 
(polyphenol nhidu hon), do vay hoat tinh chdng oxy 
hoa cung tang len. Su dong gop ciia cac hgp chat 
polyphenol ddn kha nang khang oxy hda cua cac loai 
thyc pham dugc xac dinh tir mdi tuong quan giua 
TPC va kha nang chdng oxy hda (Komes etal., 2010; 
Vaquero et al., 2010). Trong nghien ciiu nay, mdi 
tuong quan giua hoat tinh khang oxy hda (the hien 
qua gia tri IC50) vol TPC dugc the hi§n tren hinh 3B. 
Theo ket qua, gia tri R̂  cua phuong trinh hdi quy kha 

cao (0,987), da cho phep khang dinh cac hgp chat 
polyphenol ddng gdp chinh vao kha nang chdng oxy 
hda cho dich lekima. Tir nhung kdt qua d^t dugc, 
chgn nhiet do thuy phan eO^C cho nhung thi nghiem 
tiep theo. 

3.4. Anh hudng tfadi gian thuy phdn 

ViSc lua chgn thdi gian thuy phan thich hop la 
budc cudi cimg trong chudi thi nghiem va thdi gian 
thiiy phan cung la mdt nhan td quan trgng anh 
hudng den qua trinh thiiy phan. Qua trinh thiiy phan 
dugc thuc hien b mdt sd thong sd cd dinh: pH 5, 
ndng do enzyme pectianse 0,6 wt%, ndng do enzyme 
cellulase 0,6 wt%, nhiet do thuy phan 60''C. Vdi thdi 
gian thuy phan thay ddi tir 45-75 phiit. Ho^t tinh sinh 
hgc cua dich qua lekima va k^t qua dugc trinh bay d' 
hinh 4A va 4 B. 
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Hinh 4. Anh hutag thdi gian thiy ph4n d^n TPC (A) vJ hrong quan giira TPC-IC50 (B) 

Theo hinh 4A. ham lupng TPC va DPPH tang 
dang ki theo thoi gian va dat den dinh diem hiong 
ling voi thin gian 65 phiit (8.239±0.07 mgGAE/g va 
78.73±2.71%). Khi thoi gian tang tir 45 den 70 phut thi 
TPC tang 1.652 mgGAE/g. Thoi gian diuy phan dai 
thi muc dp thiiy pbjn tdt din den hoat tinh sinh hpc 
ciia dich diiiy phan tang. Tuy nhien khi muK do thiiy 
phan cang sau sic thi hoat hnh smh hoc ciia dich 
thiy phan cd xu huong giim (78.47% o 70 phut), 
khong khac biet thong ke so voi thoi gian 65 phut, 
nguyen nhan cd the la do sit suy thoai cua cac hpp 
chat phenolic do su hien dien cia oxy hong moi 
huong thiy phan. Trong nghien cuu nay. moi hiong 
quan giiia gia hi IC50 vtji TPC dupc the hien hen 
hinh 4B. theo ket qui thdng ke cho phuong hinh hoi 

quy CO R-- 0.988 khi gia hi 1C50 giim hr 9.686 
mg/mL xuong 7.814 mg/mL. dieu nay c6 th^ khing 
dmh cic bop chit polyphenol dong vai tro chinh vao 
khi nang khang oxy hoa cia dich lekima. Tu nhiing 
ket qua dat duoc, chon thoi gian thuy phan 65 phiit la 
toi tm nhat. 

4. KET LUAN 

Til ket qui nghien ciiu co the thay ring thiy 
phan lekuna dudi tac dung cua enzyme la phuong 
phap hieu qui giup tang ham luong phenoUc tong so 
vi do do tang khi nang khing oxy hoa. Dieu kien toi 
uu cho qua trinh thuy phan ta xti ly o nhiet do 60°C 
trong thoi gian 65 phut voi nong dp enzyme 
pechanse 0.6 wtS6/ceUulase 0.6 wt%. Gia hi TPC vi 
boat tinh khang oxy hda cua dich thiy phan dat cao 
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nhit l i 8.239+0.07 mgGAE/g va 78.73+2.71% tuong 
ung vol IC50 l i 7.818 mg/mL Kft qui cia nghien 
cuu gop phan cung cap nhimg din lieu khoa hoc quy 
gi i vi qua lekuna. co y nghia quan hpng hong viec 
su dijng cd hieu qua qua lekima 
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EFFECTS OF ENZYMATIC HYDROLYSIS ON TOTAL POLYPHENOL CONTENTAND ANTIOXIDANT 
ACnVTTY OF Pouteria campechiana 

Tran Xuan Hien, Huynh Lien Huong, Nguyen TVung Thanh 
Simunary 

Phytochemistry and antioxidant properties of Poutena campechiana has not been well studied in VieUiam. 
This study was conducted to evaluate the effect of enzymatic hydrolysis on total polyphenol content and 
antioxidant activity of Pouteria campechiana hydrolysate. Important parameters affecting hydrolysis process 
including type of enzyme (pectinase, cellulase), enzyme concentration, hydrolysis temperature and reacUon 
time were investigated. Experimental results showed that at pectinase as well as cellulase concentration 
enzyme of 0.6 wt%, reaction temperature 60"C and duration of 65 minutes, highest TPC of 8.239 ± 0.07 
mgGAE/g was obtained while DPPH test results indicated that antioxidant property of the hydrolysate was 
78.73 ± 2.71% with an IC50 value of 7.944 mg/mL. The results of this study provides valuable nutrion 
information of Poutena campechiana, especially for the food industry. 

Keywords: Pouteria campechiana, phenolics, hydrolysis, anUoxidant activity, DPPH radical scavengwg 
activity. 
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