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Study on A New Method for Extracting Polyphenol Oxidase Compared with Conventional Methods

BI Yun-feng et al (Food Quality and Safety Laboratory, Jilin Agricultural University, Changchun, Jilin 130118 )

Abstruct [ Objective ] A new method for extracting polyphenol oxidase was compared with several conventional methods. [ Method | Using hom-
ogenization method, homogenization adsorption method, homogenization post-acetone extraction method, acetone powder method, acetone ex-
traction post-adsorption method to have extraction of polyphenol oxidase from Pyrus bretschneideri Rehder. And the results of absorbency, total
activity and stability were compared. [ Results ] The results showed that acetone extraction post-adsorption method was the best in the five
methods. The enzyme solution obtained by acetone extraction post-adsorption method was the remain of polyphenolic compounds were little and
maintaining good the total activity of polyphenol oxidase. Glutataione, glutamine, cysteine and glutamate on each polyphenol oxidase activity

were the inhibitory effects. The ICs, of 4 kinds of amino acids were (0.48 £0.028 ), (0.59 +0.032), (0.37 £0.016) and (1.87 £0.087)

mmol/L, respectively. [ Conclusion ] The stduy can provide reference for relavant research of polyphenol oxidase.

Key words

FEAK S, 35 S 00 SR A0 38 0 o T A 38 25 5o 7 o 3
2R EARS R T B S SR e
TRKMZF L. B E B F 2N 2 2 Ak
BErIVE . 2By 40 (EC 1. 14.18. 1 1 EC 1.10. 3.1,
PPO ) J2—Fl AR IR, At Al B0 I 2% A Sy — T, PEA AL
T IR PR R Y R T4 T, T AR
SN eSO EED . PPO R LB R . B
BEAER e V) 0, SRR S R SR AR R A S R
PERRZS o TR I S L ) SR T, 2 4
PR EER S50 PPO BT (O 2SI IR . P 2K R
VB S0t 52 322 02 S O S, 7 A SRk B 8 B SR
TERAIG o DRI, Yo 3o 28 S5 325 0 4 78 TR AT 400 0, 445 SR8 1
P TR R RN ) RO AT G TR A L R AT R
#eh PPO HEA LT IR BT ST A% A B IR IR 5
W 265 T RIFSY , B0 S0 22 1 A Bl M o 43 Bl 1
K. PPO (% IR IR B2 VF 2R A48 50 3 1 50 3 W i
SIS TR 1 B AR . (H K )y 2 2k Ak
A £, 5R B B B2 22 5 I A VE I STSS 4 2
LRGN E (OMERAE . B H 1K Sy B I R R L,
Tl (4 2 B S A R B By e P R W B
ASE SR AL bR, 357 5 LR 3 7 B2 2 B2 e 49
FRAx T B MO R SE PEVEAT T HRAE , 3B 0o LA R i %

ESTIH THALHHITAL (20090553); EHE X FFAE (FH1H4
452011 ]% 35 5 ).

HEZM (1976 - ), B, EHGHRA,HIF, i+, N FiF R
By F A M F B R, E-mail : Yunfeng5609 @ sohu. com, = i
WAEH o

2013-06-24

EEEN

Wi B H

Polyphenol oxidase; Extraction method; Total activity; Stability

i S TR 0 R 15 LA T TR, 75 28X PPO [ AHOCIF XA
UEriIe

1 #5757

L1 &R SEREL WA & Tk R A& . IR,
S3HT4l s PVPP (R M M e Bl ) 4B 2K 13, 3¢ [ SIGMA 23
Al A AR A B e B =R, HAS TCL A ],
BT FHE M3 6 BET R B UV-1800, H A B HEA 7

1.2 A&

1.2.1 ZWAALERHEE .

L.2.1.1 533k, 30 g REAIN 4 °C T8 I B R 2% vhl (pH
7.3) 40 ml, 53K idk FE L EJLIKL4 CTF 15 000 r/min
BLL 15 min, BT 4 CukAfRregmT

1.2.1.2 5P . 30 g BES N4 CHIR M E 2% 1)
PVPP [R5 RRZE W (pH 7.3) 40 ml, 213 54 0.5 h, 5 &,
KEJLIKR,4 °CF15 000 r/min 20> 15 min, B EFER T4 C
WA

1.2.1.3  SPRETRERMIETS . 30 g KSR A SRR I
BRI 2.5 AR A RN ER( =20 C),4 CF
15 000 t/min B5.0> 15 min, B ILIEYIA T 0. 2 mol/ L HRA%E
i (pH 7.3) 40 ml A7, FRUES O B IE T 4 CUKAG 1R
e,

1.2.1.4 Nk k. 30 g B 40 ml ¥ VR T R ( -
20 CHEIIK . AR 5135 AR [ U <1 B g 4CHh U8 , U8 R
FHYA VR TR TR 22 U BBl & 25 0 (0, 49 BRI K, B A oK
JHCA 38 ARG T 3 XA B B 25 I A 2 5, R DL 1:8 (W V)
(LA T 0.2 mol/L AR 22 whi Wi (pH 7. 3), B $F 10
min, 7E 4 °C "F15 000 r/min &> 15 min, B EFIER T 4 C¥K



41 %22 4

HmME  —A S B RACERR I A ik 5 JUAYF AL K LT R 9419

R
1.2.1.5 NEIhARE R . 30 o B A0 3% 5 73 i 12
IR UIEITE 4 C A S 2% (1 PVPP (85 R 2 nr
W (pH7.3) 40 ml, fig$4 0.5 h, &, R ZJLIK, £ 4 CF
15 000 r/min 0> 15 min, B EIEWT 4 COKFHPAT & -
FARBOTIEIEAT 83 K TR B PEG2000 k47 25
20 ml F 4 CUKFRAE ) -
1.2.2 g ANOGREINE o K45 SR IO 25 45 21 1 il P
2% thf (pH 7.3 ) 52 758 A A AR RS 7E D% K 420 nm b3
SEWOGRE
1.2.3 AR T2 o WS I LAAE IR B N Y
FHEEHM3 66 BEHM G K 420 nm R B BEAR SN R 1 G
JBEARAY, , g I3 B R B ] Cmin ), 547 R FH (ml )
R SR 05 2 149 0. 01 OD (W e FE AR Ak, 45 S BU)
TS B BTG T
1.2.4  FRORCEMEIE o A HEIUOy T8 A B v 46 )5 S B
W52 36 F7 SR TCE IR 1 d e AR A
1.2.5  HsHIF0 %R TE A A9, 0.0.1.0.5.1.0.2.0.5.0
mmol/L 4 e H K 48 2 BE e L 1 e 2 4 282 i A TR B
iR W PR BT A AR & 2 min S5, AU 9948 K i F
GRII o AR 3 A FATRER
2 BER5H
2.1 EBHIEMRNEEBEDLL B A i TR I
TV 4 0 RV T 22 B 25 R A AR A B LR R B
7R T A AR VL A 28 RO B LA DL I 1, DAS) 3R ok
JFEd5e i, AR 100% , W51 R 70. 23% T 513K 5 TR
T W2 B3 PR T o PR TR 452 S VR B (R W Y B 4 SR )
W 35.13% . 10. 17% 11.22% . 4% $2 508 b (5 W% 60 i
SHSER AL TS ) 20 B 25 A KA SR B #E R PPO ik
XS LA A AL . FR AT L, AT 3Kk B o R R, (L
TTERAR I Z B 2 S AL = e 2 . PVPP AR JEAR 4P
22 B 55, AFLATS SR O BE W B 5 45 VY A el 1O BE T i
PPO {H BEAR G vy g 22 B 2 K HCF= W, 7 L REAR g b 2 B3k 17y
Fgr o B LA S TR 3R 2 B 2 pk Ax g >, LA 5)
Wi 35.13% o TR 2 PR 22 R R, WO B HL 3R AR,
LR A D o T DN A S R B RO B L D T
PR 1% , AR bR 5 .
2.2 BEEMBFENESE K2 M FHREOT k0B
T T 40, Horb LA (100% ) 1 8T 1 s , 2038 W FfT
2k 98.61% , 51 3 J TR il $2 1 hy 94. 46% , TR K5y 2k
51.58% , PSRN EE S5 W B A 89.47% o Horp LT A 1545
BB IS H A 2, B —2F . Al 3 FhOy 5445
4 ) BTG 7 BV AR AR /D, DRIl 12 I R B 32 (S A R A1 1 3T
10% , 1% FIURFRF AR I A H B TIE BH , DA BRDRS 325 T 448 it 11 ity
S S AR AR L I LIS IR AR T D R B ik PR T
A3 S PR B A A o, % iR AR L b i P 5 R A T T AR
P, T LATE RN

2.3 EERRBEHNESLL K3 NS FEREOE IR

10H}

El

Gl

el £ A L]

I

¥k "H‘i s @A SR
'-'; ,'!j'_i.f{ﬂr td'?!- Mﬁ'
N

H.-TL'.I ik

BEl1 JURREUT R PTSHEE R ENBEET St
10 I

20

iall

40

LRt AR

a0

AFE AR 3 AW AW
WM ALk, ik MRS
Mk L

LN LS T S

B2 JIMRERAEAGHEEBNAENESL

TE 2 I ARSE PR, M HP R DL AT 30 R 5 S5 0 Bk BT A il
W ATRSE , JCHIETERT 6 d, 1% 1 T RE LB, 5 6 R Y
BRANIE J1 A HIHEET Y 23. 5% F125. 1% ,6 d J5 1 J1 N Rk
JEAEZE 8 d I A 10% Aidy s Fofb 7 i P i BT T 6 d A2
TR HEE NS 6 d BT RELR RS T0% 2 Ay, SR Ja D F B, (R AR
SRECHT 2 FOTIEFRARTE v o AT UL, SR 233 )5 Y b
i PR A RO A5 i S B9 T 41 M) Tl ) R R AT
SIHE R SIH EE

Mo,
|

B

M -—aza
—a 2 el B i

- 3 HE M
il —a— ARG
™ —o— i AR

[ |

i

MAEH 4%

2 F 3
B ¥ d

B3 PPO ZERTFEHRRFENTK
2.4 AMEEBWNSEHMELEBEANEE  SHRHKS
AR P IR E R A 2R % 2 S ALY PPO A 0 i 4
(1), Horpep g me iy 40 il 58 1 ek, H IC (60 (0.37 =
0.016 ) mmol/L; 4% fift H KRN 4% S Bk e 1) %o S SR AL 11 PPO
BRI HIAE L, 5 1C, (8430 4 (0. 48 +0.028 ) F1(0. 59
+0.032) mmol/L. AW X EHRALN PPO il BE 77 5555 ,
I1C, {8 2 A7 (1.87 +0. 087 )mmol /L.



9420 ZOR A

2013 £

F1 4 HEEEHIERREET NN

[iass JEY) ICy, //mmol/1,
AT K A3y 0.48 +0.028
1 Bk iy N 0.59 +0.032
R AN 5 ) 0.37 +0.016
B[R ABHE 1y 1.87 +0.087
3 g

I AS R AT LU Y, JURR 0T b 5155 T 5H 2 1
KR Z BT T HATRRE s SR bl A R
By 2R 5 A% 5 21 H 5 O I S B 06 P A S TG g L L (B 2
TR AT B 35% 5 TN A B3 025 I A+ T V8 A AN 05 T R
T 278 AR Y DR il 522 5 W BRR 4545 1 503 S IN Tk vk
AP AL T TS ) T 22 B 2R 5 B /0, T s, AR RS E Tt
i, T PR A% 22 55, = LRI 5 i vh B A R 4R O ko 4%
PO AR A e 2R A SRR SR ALY PPO A
VR G rp e P 2R B 41 i E g e, E U A B H KD
R , A5 IR RAL PPO I RE 1 555
&% Lk
[1 ] LOPEZ-RUBIRA V,CONESA A,ALLENDE A,et al. Shelf life and overall

quality of minimally processed pomegranate arils modified atmosphere
packaged and treated with UV = C[J . Postharvest Biology and Technolo-
ay,2005,37:174 — 185.

[2 ] MAGHOUMI M,GOMEZ P A, ARTES-HERNANDEZ F,et al. Hot water,
UV-C and superatmospheric oxygen packaging as hurdle techniques for

maintaining overall quality of fresh-cut pomegranate arils [J J. J Sci Food
Agric,2013,93(5) :1162 —1168.

(3 ] MBIz, XA, TR, Bt O ) L B R AR AR SR
Fe[J ] frREL ,2012(10) :35 - 38.

[4] KAVRAYAN D, AYDEMIR T. Partial purication and characterization of
polyphenoloxidase from pepper mint[J |. Food Chemistry,2001,74:147 —
154.

[5 ] DEGL'INNOCENTI E,GUIDI L,PARDOSSI A, et al. Biochemical study of
leaf browning in minimally processed leaves of lettuce (Lactuca sativa L.
var. acephala ) [ J 1. Journal of Agricultural and Food Chemistry,2005,53
(26) :9980 —9984.

[6 ] MISHRA B B,GAUTAM S,SHARMA A. Browning of fresh-cut eggplant:
Impact of cutting and storage [ J ]. Postharvest Biology and Technology,
2012,67:44 -51.

(7 ] 2382 201, KBRS, 5. O BEE 2 By SRR T ot [0 ], i
,2007,28(1):187 - 191.

[8 ] MI-JEONG K,CHOON Y K,INSHIK P. Polyphenoloxidases in Jerusalem
artichoke[J |. Food Chemistry,2005,89:181 — 184.

[9 ] Jkarte, PG ¢, e, 55, AR 22 B S AU 9 S R K HATn 1) 51
AT LT ] e dtil,2007,28(5) :216 - 219.

(10 ] P72, Q2RI 2 A i I 7 5 R s R 5T L) .

BhR,2002,23(8) :69 - 71.

(11 ] e, bOvzR, i, . S 2Ry s rem [ ] T TR
SF2EA1,0003,22(1) 7 1.

[12 ] SEGOVIA-BRAVO K A,JAREN-GALAN M,GARCIA-GARCIA P et al.
Characterization of polyphenol oxidase from the manzanilla cultivar (Olea
europaea pomiformis ) and prevention of browning reactions in bruised ol-
ive fruits[J ]. J Agric Food Chem,2007,55:6515 —6520.

[13 ] KOBREHEL K, LAIGNELET B, FEILLET P. Study of some factors of
macaroni brownness[J |. Cereal Chem,1974,51:675 —683.

[14 1 ROCHA A M,GALEAZZI M A,CANO P, et al. Characterisation of ‘star-
king’ apple polyphenoloxidase[J ].J Sci Food Agric,1998,77:527 —534.

S G S S GG G GGG S GG S S GO 0 W S G 0 G G G G G S G GO W S GO WO O P GO WO SO G Wy

(3% 9403 )

o Hoh SRl 32 F 5ol )2 X H e Aok iE AT 3R
AR SHETEA , 10 P14 2 SR AL TR0 43 AT ik T LAAE Sy
B B VTAS DA R A5 B35 R St 1) A B 4 T A
{ER BRI, BB BEERBERLRI S0 A 3EAG 7 k4754 T4
K B 07 AR B RN B 22 AL, I A T —E R
FAHIE AR R . IAGE IR TAER IR,
WARFIF A2 B AP T REee & S . R, 357 58
LB TR R 585 &R s R e 5L
il I A AT IEAL O S, 2 EH S SE E
QURESZS NN UbA NI A E

& & 3k

(1] EEERR R BRI R RIS r) SR B2 BRI R M L
e AR R, 1994,

(2 ] SREE B0 RS — s [T ] BB s 3L 594 , 2007
(5):382 -386.

(3 ] Bk, HXEMFA G S S FERIRE 247 ) ] By,
2008 ,30(3):38 —41.

[4 ] f5E. MRS EF IS R —— DL i e i X R s
HEPFASREAFILC VAR 2x. HIRIGIHT—2010 HhlE
TRIRIFE 2216308, K E PRI, 2010.

[5 ] R, SO, 28, 5. SRR T — £ MR p R
AT5iE M L At s EERETR AR, 2011

[6 ] ELLIS M, GUNTON T, RUTHERFORD M. A methodology for evaluating

environmental planning systems: A case study of Canada[]J ]. J Environ
Manage ,2010,91 (6):1268 —1277.
(7 ] S5, R, [ MR S PPN R 8 5 0 M LA I A g RO AR 5T
BT ] LARE LR, 2010(2) 133 - 35.
[8 ] BRODY S D,HIGHFIELD W E. Does Planning Work?: Testing the Imple-
mentation of Local Environmental Planning in Florida [ J 1. Jourhal of the
American Planning Association,2005,71 (2):159 -175.
(9 17477, Bl 2R, 5. TR E PR R R (i B 2 S 22 1A
WL ] ERES IS4 ,2000 (10) :91 -94.
(10 ] ESIEAE R RHRI S5 45 5. ESRGERT 1 A7 A
(M ] dbmt: chEERERRA G, 2002.

(11 ] 4R R, T4, M. F5 1 SRR R e ety (M ],
dent: FREEREERR R, 2006.

(12 ] 5. G REZRes sy 1 1 BRI, 2009(20) :107.

(13 ] 145y, Tatert, 2508, BRSBTS i s —— LIk DR B %
BILT 1. 51RAF5,2002(3) 49 - 53.

(14 ] 5KEAR, AR, v EX I pr SERSE bR R Tl b [ 1. ikt
,2003(2):2 -6.

(15 ] ey, e MR, 8P R T (M 1 dbat: hEdkiE
ik, 1998.

[16 ] 25} GM (1, 1) BRI g3 7 5550 /57 [ J/OL http:// wenku. baidu.

com/vien/6¢5b2d08bal aa8114431d997. html.
(17 ] RS I 2 e i (M 1. D AR B TR i, 1987 :1
-27,104 - 105.

(18 ] SR PSR, BNFRE AR M e BB e [T ] AR EER
$ER12,1998,18(3 ) :227 -230.

(19 T BB, (3 VR L 5 TEERES 2R ARk a5k (T 1. wh AR IRIRE,
2000(3) :51 -56.




