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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 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2020 



KHOA HOC CbWG NGHl 

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 

N6NG NGHIEP V A PHAT TRIEN NONG THON - KY 2 - THANG 7/201 



KHOA HOC CONG N G H l 

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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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. 
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