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Abstract: In this study, the polyphenoloxidase (PPO) was extracted using the homogenate extraction from Solenocera crassicornis (S.
crassicornis) in the East China Sea, and purified through ammonium sulphate precipitation, ion-exchange and gel filtration. The substrate
specificity (L-dihydroxyphenylalanine (L-DOPA) as the substrate) and kinetic properties of the purified PPO, along with the effects of different
inhibitors and metal ions on the PPO, were determined. The obtained results showed the optimal conditions for the homogenate extraction were:
the material to liquid ratio 1:2 (W/V), pH 7.5, time 3 h, and temperature 50 “C. The yield and purification factor were 1.2% and 25.9, respectively.
This PPO significantly catalyzed the oxidation of L-DOPA and catechol (p<0.05), with the Km values being 3.8 mM and 8.12 mM, respectively,
indicating that the PPO belongs to the catechol enzyme family. The PPO was sensitive to phenylthiourea, ascorbic acid, and citric acid, and its
activity was strongly inhibited by Cu®", anf and ethylenediaminetetraacetic acid (EDTA). Thus, the PPO from S. crassicornis could be a
metalloenzyme containing Cu®* in its active center. The results of this study provide the basis for controlling the melanotic blackening of S.
crassicornis.
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FHRYE Bibhuti 251"\ 71 PPO VEME. BARE
®H. R, B AAiib .

A 4-FRIEAR2K W N, VN 0.88 mL PR ER
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& 71LL Units/ml £, P2 UL (%) FoR,
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7R 7095 2.5 mL ) L-DOPA. JLZSHY . 4 iyl
KR A BN 3 mL [ Tris-HC1 2507 (pH 7.5),
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1.4.4 VA L-DOPA A k449 PPO 5 /) 4

P L-DOPA AJEY), 73l B EEA 0.01. 0.05.
0.10. 0.15. 0.2, 0.3 A1 0.4 M. B 1 mL JEY# 5 1 mL
BRIV B TR S, 45 C/KS 10 min, 490 nm
AL e SR, THHEBEE /7, H Lineweaver-Burk X{
{RIH/E 22 PPO Bl 724l 28
145 REpH R A& T3 PPO EHHE4Y
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0.015. 0.02. 0.03+ 0.04. 0.05. 0.06. 0.07. 0.08. 0.09.
0.1 10.2 M,

BT mL IR BB, 43BN 1 mL &RL
ARSI, 7E 4 COKFEHHH 0.5 h, FE/EESIN
2.5 mL J&E¥) L-DOPA . 3 mL Tris-HCl ZE34, 7E
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Fig.1 The profiles of PPO from Solenocera crassicornis
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Fig.2 The profiles of purified PPO from Solenocera crassicornis
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RS R IR 1, PPO IR ZIRFHARIN 3.7 mL, 4
WA 25.9, T~ 8A0H 1.2%. FEZH T4
WAREA H R CERIEE X 8 PPO H T F—
aifh, FEEGEEMA AR, SERE . AR
FER o
1 L ERYPLEEHRAT PPO ELEER
Table 1 The results of purified PPO from Solenocera

crassicornis

st 3R RAR/mL FE/% shAAE S
A5 3000.00£0.00  100.00£0.00  1.00+0.00

FRERA & 55K
400.00+826  52.1042.17  2.68+0.01

F B(40%~60%)
E e 50.00£1.63  13.20+098  7.81+0.13
Btk 3.70£0.87 1.20+0.11  25.90+0.38

23 JRME— WM KB A R

AR L-DOPA. LAY XK . 7K
WM, WA 4ifk s PPO I —1, 45
W& 3 fiizs. PPO {4k L-DOPA FlJ LA LA A
AP N D R 8 (Y S S NS T NS o 9l
L-DOPA 1 JLZE3E N PPO HI4s S E RN 75 J12
Rtk Wl 4a)F1E 4(b) 7 377K L L-DOPA FIUAJK
I Lineweaver-Burk XU Z & fi7~, L-DOPA ] Km
A, AN 3.8mM, JLAH 8.12 mM.
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Fig.3 The substrate specificity of purified PPO from Solenocera

crassicornis
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Fig.5 Effects of different inhibitors and some metal ions on the
oxidizing activity of the purified PPO from Solenocera
crassicornis

Zn*. Mg*". Cu’". Ca™". EDTA. Cys. KGR,
TR MBRAATRERR S PPO W& PRSI E] 5. A
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T AR E A .
3 &g
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FEHUL PPO3 hy, B2 57t Ji R ] B R A SR AT
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T e I 2 o 50 B e SR HH AR BT PPO, R
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5, BAEREREAIE N 50%, AT RS SR & H0E
REIS S AR HET PPO MM GBI FEDLIE. 7
Ab, MITRDUREREASZAENF PPO I, FfEMES B
B TR R A BOE L  Eedn FLmEst i 40%)°. H
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B A B 2 AT RSB e e g 4iib S , PPO
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3.3 ABEFRBL, HAEE IR PPO XY ) LASE} . L-DOPA
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FERA SRR o A g, IS 25 Wy 2RIy AR
FHRAR, HERTH AT RE 8 ) LA A 5%E(EC 1.10.3.1),
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B2 PPO 119 Km [H /N SR8 R LA BAH
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Cu™'\ FFEEIR. EDTA BEIH] PPO itE, FPiEIR. K
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USIEDTA £ —FiE—1E & BB 7847, 5 PPO
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VER], HEWTZ A HIE PPO TTRERE —Fid @Al . %
BlRAZ Cuy BAT, FrigiRIBL K pH F12#4 PPO
TP X Cuy TR R . SRRIRAE s M
A HANHMANK PPO &J@BHETLI Cuy 121E

BT R, AR R, AR R PPO X 6T
AP IR U, DR %N T RE A — iy 50
figy Cu” & mEE. AW SE RS HASHED. g
TERHHRCL, Tl RO R 25 A — 35, A AR
iF PPO JET&H Cu”'i)LAMYALE R BN,
Ca® ' il Mg™ %} PPO TEARATHMHI{E T, s hn 7 PPO
MBS 77, SRSV E, R Cat A
Mg” VAT I PPO (14 @S IS s 1E
FH o ARSI gz i AR HEMT PPO SRR IME )
FERER .

3.5 ARsEERAify [ AREHIE PPO, BFFEHEN )R
fEA PPO H. HFFCRIL, 4 h PR (A KI g LLIE ]
i% 86.79 Units/(mg protein), PPO [ =& HIY 5
1.2%, Mtk Hon 25.9, DIGZE —F . KBy, LA
M. L-DOPA AJKAIRT, X LA, L-DOPA BA#
KA T, WS Wy REYEAE AR, Frig
B2, KRR, EDTA #it) PPO ihPERom, ilidsh B
WriZ PPO J& T & Cu™ LA AL & R Ay 5 e . A
WFFTRE NI H AT HIIR PPO  BEASHR LA 1 52
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R A R 5%
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