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Characterization of Polyphenol Oxidase Extracted from White Radish
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Abstract: As the second major vegetables in China, the mainly browning.of white radish during its storage and processing was enzy matic
browning. A comprehensive and systematic understanding of polyphenol oxidase (PPO) in white radish and its suppression means is of great
significance to promote quality and commercial value of white radish and its produds. In this study, the fresh white radish was taken as the
material, the PPO was extracted and characterized. The results showed that with catechol as substrate, the optimum pH and reaction temperature
of the enzyme were 6.0 and 40 °C, respectively. Km and Vmax were 53.8 mmol/L and 588 U/min, respectively. The enzyme activity was
completely inactivated by heatingat 90 ‘C for 2.5 min or'85_.“C for'3.5 min, and ascorbic acid, isoascorbic acid as well as L-cys had obvious

inhibition effects on the PPO enzyme activity.
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Fig.1 Effect of pH on PPO activity in white radish
AP 1 AT ARG uE A, R pH (R I I,
PPO XS IESEHE NGRS, £ pH {H 6.0 A AAH XS



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.1

B AR i, pH KT 3.0 i, FAE M PPO
TG, XERRIATT, £ B3 MigiEan Tk fE 4,
NiiEEG pH AT 5.0~6.0 B, IXFE A RG]
PPO WGP, J8C/HE AN 72 i i IR s ok, @
A3 PR A BEAG pH SR (L8 A2 e P
2 W B AR TR —, ASCARM IR A4
IR N2, 25 TEN, 2.4,

22 BEXNEE N PPO B

100 f*\
90 L
80 b ;If/ ;

0 / kY
& - r

50k f
ol o g

20

HEF RS ¢

20 L1l 40 a0 il

2 BREXEZE s PPO SE RSN

Fig.2 Effect of temperature on PPO activity in white radish
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Fig.3 Thermalstability of PPO in white radish
R, Hig BAEE NI RERRE sl R A TR 28
e AR A L PPO BEATEYE, SEZZARE, (HIE,

A2 MEKERR, Ho™ il e R b 2R,
rein AT T % MR RECR, T HL SERr iR I
FErf, RV Rl 23] PPO W&, (HEP= MR fk
SYEIEE, XA RED g AL S i A T2 F
B, WTTINIE 1 PPO SEEMIREAMIEE, Ji5h, B
AR SRR R A AR et AR S NAT 5% AT
SN TECARR S, —RIER AR B4 2 AP,
PrUAEI Tt ferh, £ RE SRR VG, SRR
TN 24 PPO 7], LAE I[R) I  Agims AT_EOREF
FE D i G A R H .

2.3 MK E AT PPO YE A H B

AFERE AR —BRA RS BZ N PPO FHERHK
JNL, TERERS 71, G5A LK 4.

00

w50t i S .
&+

2} 4/

150 | / -

i) /

i

0oFe

S {Umin)

PPOGG T

000 001 002 003 004 005 006
ECETRCRE ¢ (mol'L)y
E 4 RYREXTBE |S PPO SEM RIS

Fig.4 Effect of different substrate concentrations on PPO

activity
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PPO and catechol

FH P 4 R, ZE AR A ) 2 1K) PPOH BB R 1 T
TE IR FERAR ([S]<30 mmol/L) I, Bk
B, PPO JEME AN, AF& MR — i [
B 2 s BE B R YK Bk — B R (30
mmol/L<[S]<45 mmol/L), PPO &I A Hr ik
AN, RIRE B 4[S]>45 mmol/L i, PPO j& Tk
KB KAETEORIFAAE, RN BRI AR

71



M BEmBHL

Modern Food Science and Technology

2014, Vol.30, No.1

5 PPO i1 (1155 Z310E Michaelis-Menten [RIEE (L5 11
o X BN AR AR BRI, PPO &b T 87K T,
b 5 e AR S B HG I, R R 2 (M 7 SRS &
TR IR Y 2 A, i RS 1 =R AL
SN T 33— D mER AR A AN 2 P v S R
Xt T JE W0k BE [S]<30 mmol/L 1) %
Lineweaver-Burk XUEEELL V[SPNEAL PR, U[VIA
PALFRIER] 5, RAETHERITE, B3 b PPO XTARAR —
T3 1] Kin 11 Vi {73731 4 53.8 mmol/L #1588 U/min .

24 WHE A EE | PPO B
1 R RTINS R AR

Table 1 Gradient concentrations of different inhibit reagents

P ER ot
1# 2# 3# 4# S5#
L-cys 0.1 0.2 0.3 0.5 0.75
AT AR 0.1 0.15 0.3 0.5 0.75
Fiti 0.1 0.15 0.3 0.5 0.75
Ve 0.1 0.15 0.3 0.5 0.75
5+ Ve 0.1 0.15 0.3 0.5 0.75
EDTA 0.1 0.15 0.2 0.25 0.3

NaHSO; 01 015 02 025 03

Z Wy AR — M SR INE, REMEIL PSS ERA
[FIFR B E: — oMt il , Az okl A 4= Fa b fl
Y, AB-TEpEAL, ARAR-TR. PR RN TR A
TESNM o AL LA R A S 7R 7 07
B AR ) BB, HAh 2 Wy A gL
i B2 AR = AR

IR 1 BOE MIRERCH MG 5 B % b
PPO MBI ARIR S, 6 T AFE 5omin, 5 #
AR PPOIEYE, LAZRTACREAL

100
IJ[| -
g omnf
= Tt
= a0t
=
o sor
=
B

0

Feidjig
6 AEHIFIFIRT PPO FE RIS
Fig.6 Effects of different inhibit reagents on PPO activity
SEIG 25 RN 6 F g, e B 70 v B B8
PPO WL/ 3 S m . W FTHa R, SR AR SR
R (A A FN 1177 A% A2 Ve, B BERT DAFE A (i J5

72

I, SCRTUE SRS T B T ROR R, BT
L bk PO ELIEUL, BB SHEIMBIRINIE . KRk
2 b, BRI RAEE N . 1 6 R, Vo
IFURCRIT, (AR o BRI AR S, (A
%, IS Ve %, W 6 IR, 5 Ve Al Loys A
R Y, FT R N O e
BT HOMR PR, T (P T2 B L 6 4 2
[11~12]

ERPE (IR, FPIRED BB G pH (K
5] PPO i, [N, SRR PP AR I,
HE— 5 DR AL s EDTATE S A 5
PPO 43 T 11 T AL BAL S T i

3 g

3.1 % N PPO £ pH 5.0~6.0 3453 NI R =
FEALT 30 Cui T 50 CIF, AN BEEEU%, 90 C
HAEFE 2.5 min 8 85 C AU 3.5 min RJ FEA 5E 44l
e LiE

3.2 WSIMAHFIERY PPOKHBEA, KA (AR )

W EERUR([S]<30 mmol/L) Ik}, [t ik Bahn, PPO
T T BRI, £ A A — R Y IR, K
H N max B 7512~ 53.8 mmol/L A1 588 U/min;

3.3 BEASANHFIRE R, HxrE% b PPO i
TE PRSI, Ve, 5 Ve Lcys U -

B E

[1]  BARIZR, 200 (A o B Dl A J RS i 7 0
[9]. 4% Mk & B2,2012,10:35-37
HU Xiang-dong, LI Na, HE Zhong-wei. Analysis of the
Current  Situation and Prospect of Radish Industry
Development in China [J]. Agricultural Outlook, 2012, 10:
35-37

[21 MOWLACH G TAKONO K, KAMIO I. Browning
phenomenon by banana polyphenol oxidase [J]. Journal of
Japanese Society of Food Science and Technology, 1983,
30(4): 245-251

[3] Owen R FENNEMA 3 FE /ISR IT S5k & Wb o
[M]AE5T A ERR Ol Rk, 2003
Owen R FENNEMA. Transferred by WANG Zhang, XU
Shi-ying, JIANG Bo e al. Food Enzymology [M]. Beijing:
ChinaLight Industry Press,2003

[4] 5 R T 4673 S L Lg% il [I] AR M TR 41, 1994, 10(3):
143-147
DONG Ying. Browning Reaction of Lotus Root Juice and Its
Control [J]. Transactions of The Chinese Society of


http://192.168.171.99/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=%7b拼音刊名%7d&NaviLink=%e5%86%9c%e4%b8%9a%e5%b1%95%e6%9c%9b
http://192.168.171.99/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=%7b拼音刊名%7d&NaviLink=%e5%86%9c%e4%b8%9a%e5%b7%a5%e7%a8%8b%e5%ad%a6%e6%8a%a5

M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.1

[5]

(6]

[7]

(8]

(9]

Agricultural Engineering, 1994, 10(3): 143-147
WHITAKER JR, LEE C Y. Recent advances in chemistry of
enzymatic browning: an overview. Enzymatic browning and
Its Prevention [M]. WashingD C: eds.ACS, 1995

RUSZ L, L2, AL 3 R 2 Ty S A Ml PO 4R B L A0 1)
P RO 72 [9] DA R £, 2006,4(22):82-84

LIU Wen-shan, XIAO Kai-wen, GUO Siyuan. The
Extraction and Inhibition of Apple Polyphenol Oxidase [J].
M odern Food Science and Technology, 2006, 4(22): 82-84
FRANCESO P. Inhibition of apple polyphenoloxidase (PPO)
by ascorbic acid, citric acid and sodium chloride [J]. Journal
of Food Processingand Preservation, 1993,17:21-30
KOUAKOU T H, KOUADIO Y J, KOUAME P. & al.
Purification and Biochemical Characterization of Polyphenol
Oxidases from Embryogenic and Nonembryogenic Cotton
(Gossypium hirsutum L.) Cells [J]. Applied Biochemistry and
Biotechnology, 2009,158:285-301

ZHENG Yong-ju, SHI Jun-ling, PAN Zhong-li. Biochemical

[10]

[11]

[12]

characteristics and thermal inhibition kinetics of polyphenol
oxidase extracted from Thompson seedless grape [J].
European Food Research and Technology, 2012, 234: 607-
616

FBE A A M) Ab 50 A Rcrt 1991

WANG Zhang. Food Enzymology [M]. Beijing: China Light
Industry Press, 1991

WANG Si-yuan, LIN Tian-tian, MAN Guo-wei, et al. Effedts
of Anti-browning Combinations of Ascorbic Acid, Citric Acid,
Nitrogen and Carbon Dioxide on the Quality of Banana
Smoothies [DB/OL]. (2013.5).
article/10.1007/s11947-013-1107-7
PR AL S SR E O B ) S ) A AR AT 9 0] 30
AR iR ,2009,9(25):1024-1028

LU Ying, ZHENG Jian-xian. Antibrowning Effects of a
Compound Reagent on Fresh-cut Apples [J]. Modem Food
Science and Technology; 2009, 9(25): 1024-1028

http ://link.springer.com/

73


http://192.168.171.99/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=%7b拼音刊名%7d&NaviLink=%e5%86%9c%e4%b8%9a%e5%b7%a5%e7%a8%8b%e5%ad%a6%e6%8a%a5
http://192.168.171.99/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=%7b拼音刊名%7d&NaviLink=%e7%8e%b0%e4%bb%a3%e9%a3%9f%e5%93%81%e7%a7%91%e6%8a%80
http://link.springer.com/article/10.1007/s12010-008-8339-4
http://link.springer.com/article/10.1007/s12010-008-8339-4
http://link.springer.com/article/10.1007/s12010-008-8339-4
http://link.springer.com/journal/12010
http://link.springer.com/journal/12010
http://link.springer.com/journal/217
http://link.springer.com/search?facet-author=%22Siyuan+Wang%22
http://link.springer.com/search?facet-author=%22Guowei+Man%22
http://link.springer.com/%20article/10.1007/s11947-013-1107-7
http://link.springer.com/%20article/10.1007/s11947-013-1107-7
http://192.168.171.99/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=%7b拼音刊名%7d&NaviLink=%e7%8e%b0%e4%bb%a3%e9%a3%9f%e5%93%81%e7%a7%91%e6%8a%80
http://192.168.171.99/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=%7b拼音刊名%7d&NaviLink=%e7%8e%b0%e4%bb%a3%e9%a3%9f%e5%93%81%e7%a7%91%e6%8a%80

