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Purification and Some Properties of Peroxidase from Pericarp of
Litchi (Litchi chinensis Sonn.)
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Abstract: Peroxidase (POD) from pericarp of litchi (Litchi chinensis Sonn.) was purified by 12.5-fold and a
1.9% yield using ammonium sulfate, DEAE-Sepharose and Sephadex G-75. The enzyme was determined to be
homogenous by SDS-PAGE, which was relatively heat stable with a optimum temperature of 35°C, requiring a
time of at least 30 min at 75°C for 50% loss of the activity. Litchi POD had a optimum pH at 6.5, but it was stable
within a range of pH 4.0-8.0. The apparent Km values with guaiacol, catechol and pyrogallol as substrates were
2.75, 12.4 and 12.8 mmol/L at 25°C and pH 7.0, respectively. The presence of Fe** and Cu** enhanced POD
activity. L-cysteine, citrate acid, FeSO,, SDS, GSH and ZnSO, partially inhibited POD activity, but it was completely

inhibited by dithiothreitol and ascorbate.

Key words: Litchi chinensis; Peroxidase; Purification; Property

it AL &g (Peroxidase, POD, EC 1.11.1.7) #§
HA L E AN B KRR, SBEARB .
POD #ik 5 5 T 3P 3 RO NS L5
. HBRETWAFERE S8 POD, A% POD
S5 THBERERES. BEHBREBE R,
B B B AE +<, SR B2 POD J R 18 ™, BRIG T A
FRASRAESE, B R B POD my i b L By ) i

WK HE:2003-10-21 #&3 H M :2004-02-23

R, B, #0 POD UM NS5 THR
B &5 {248 2% , Underhill 1 Critchley £ 2 #: ],
POD 7£ 7% 1% F B2 4B 2Z o I 1 FE T e b 2 By UL B
(PPO) B R, {HAHBRELEBFR D, X RE
POD W RIERFZE B EM, X POD £nfd
SEBREREBREN, THRIEDY. RSBk
TR POD B, AR T 2 IR, A5

ESWA -RFARMEELS RN A (30070534) ; BF BRBHEES (39900102) ;)" R EHHE T A RB £ RS (200002) 3B)

* & iR {£ ¥ Corresponding author



http://www.cqvip.com

450 P ERFEYER

BV

B IE (REHR SRR
IR LT IVIRES

L6 B 4

POD RI#REL S5 4 (b % M Sciancalepore %
N Y, FerE st . EREFLL R R B, IO 2 £5
R T (4°C) 1 0.05 moV/L Ry BERRZE i (pH
7.0) FIREEE S%HA B PVP (F 2 &g bt
B, A mE AR nENL B, H 4 ERAEZmid
UE. JEVRTE 15000 x g FELL 20 min, _EF5WEEDA
POD 1R o ] B KR SR P 43 4 2 0\ [ 4B AR
B % 30%MFEE, 15 000 x g 3.0 20 min, FITIE.
ek EEBE T IR S 80% M, Hiik.
FE 1-2h, SRET 15000 x g 3.0 20 min, F ¥
B PUIEH 0.05 moV/L (¥yBERR 22 ik (pH 7.0) %5,
FHUARBRE MR EN 2d, FEHBLE SOCT n#
20 min, 10 000 x g B.C» 20 min, FFYTIEEL L 5%, 18
2| POD 125U . ¥ b iABFREUH b DEAE-Sepharose
B (1.5 cmx50 cm) , 1%iE 5 B 0.05 mol/L {5
B2 Ml (pH 7.0) Y475, A& 0-0.5 mol/L NaCl
BEREMBIHATE TIHRERMERSERRRER
0.5 ml min") , W& RAH K& POD BRI 47T .
SR J5 ¥ ML B 4 B W b FH 0.05 mol/L () 3% R 4% i v
(pH7.0) V451t i1y Sephadex G-75 E#74E (1.5 cm x
50 cm) , B4 0-0.5 mol/L NaCl ] 2 ph ki 4T 88 7
SR B 2 MR R FEBERR (JLE h 0.2 ml min) , AR
A POD B in k4 sy, 34T SDS-PAGE k. b
R R HE 4CT#AT.

POD F MBS RS BAE R ERIGAT
TR FZE"H4T. POD g RGEHA 3 ml, H
B4 2775 ml 0.05 mol/L B & w3k (pH 7.0) .
0.1ml 1%ig8E 40L&, 0.1 ml 4% G0 AE. oA
0.025 ml B E RN, T K 470 nm 1 25C
T3k 2 min § OD HFA&RA. —MEFEL (U &
SRR E KA T G5 5] & 8L E E AR 0.01
P& . HEME&EN % KA Bradford 4877
Y, LA i B B EARHE R B

SDS- B EM R Bk  EHREMHT
AT IRAE IR L R 5%, 77 BRI R 12%,
R 20m 1, BAIKGIRURR .

POD & & K iz pH &%t pH HEE 1% %
Sciancalepore % A\ f) A iE"HAT . BERAY RGEH KR

L (Litchi chinensis Sonn.)

B b, 2 pH {7 6.0-8.0 &G E N, KA 0.05 mol/L
FIBERE o #; pH E%E 30-56 GHE MW, XA
0.05 mol/L {IBERE - FTARBRBE M. HHMA T W E
POD xt pH Hyfa €, 5 0.05 ml By H &0 E)
1.95 ml 1[5 pH AR E i, T 4CTFHERE
24h, AfEEEESHNE TENERARK POD iF
P EHEE I K |

PODHIEERMBREMBREY X H
Sciancalepore %5 A i) 5 7E", #5 2.775 ml B 42 v
WA BIRE (25-65C) Kt 43 5418 10 min,
REMATEAA . [REIREANER . XN 3 min
Ja, M 1ml HEZ RN, SZEPPE ODwo XfT
POD #i85E tE , 43 714 0.5 ml B e A [F R
J& (30,40.50,60,70,80 F1 90°C) sk 5 %8 30 min,
RIEKBWHZZER, WE &LE% 4 POD 1iE
H. EREER 3 K.

£ Km f 3 7 73 55 BC 1 A~ [7) 9 B 4 A
fIRE . AX BN E TR, RE\EHBITHEL
FUMIRGE, LLX 3 BRI E POD &4, BT R H
I K5 B2 470 nm. 398 nm #1 334 nm, {83 _Fik
POD & ¥ R0 J5 i, @l 2 POD i&H#, R j5, R H
XUEBERNE, Sk Km . SEREF 3 K.

AR E S POD FEEH KD ¥ 2.675ml -
0.05 mol/L B2 b3k (pH 7.0) . 0.1 ml 1%13 & 4L
2. 0.1 ml 4%@EBIAE S 0.1 ml NFEMEYIEHR
(% 2) /5| EE, LAl A 0.025 ml B, 8k
JalE POD &M . BRIEM A/DMET G KRS
EHASHRRR. LRES 3 K.

2 g5 R Mo

2.1 POD 94544k

LR 57 AT MR AL R, 31T DEAE-
Spharose B a2, FHE 0-0.5 mol/L
NaCl j 0.05 mol/L f) B & 22 sy (pH7.0) HE4T 35
TFRRESMHBE RN, BN REEE, K5
— W REE I 78.9%, AR iR (B LA) o R
Ja1t4T Sephadex G-75 K EHT, TEE SANFEE
Hig, (L — i R EgiRYE (B 1B) . WERENEE
W, 83 T AL fEECH 12.5. 758 K 1.9% 8% R
F POD, +H 4T SDS-PAGE #1)k75 %] POD £ —
i (E2D . HhedRESETERL

2.2 POD BiE Kz pH {&#1xt pH iiaEH
ARG A B AR, % B R B2 POD £i& pH



http://www.cqvip.com

ER BE R, B B R I Sk A (R 2L B i O WA S I 451
= 5000 0.7 B0O 0,35
5 ] 0.30
> | A —e— POD activity 0.6
= 4000
= Jgg 600 0.25
E T A
T 3000 0.4 41020 ¢
i 400 <
(&]
E 2000 | 03 0.15
010
% 1000 | °% 200
a 0.1 0.05
g
0 D 0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
&S Fraction number
B 1 76k 5 2 POD ff) DEAE-Sepharose (A) §il Sephadex G-75 (B4
Fig.l Elution profiles of litcehi pericarp POD by DEAE-Sepharose (A) and Sephadex G-75 (B) column chromatography
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Table | Purification of peroxidase from litchi pericarp
S ! EE it iy Specific  H{L{AH o
Step Volume {ml) Protein (mg) Activity (U) activity (Umg"  Purification (fold) Yield (%)
{1 $L3k Crude extract 400 253 3.38x10¢ 2131 1 100
0-30% (NH, 80, 410 14.12 38107 2.61x10¢ 1.2 68.4
30%-80% (NH.),SO, 24 3867 1.2%10¢ 3.34x10° 1.6 24.0
DEAE-Sepharose 23 0.345 400107 1.16x10* s§3 7.4
1.00x 107 2.63x10° 12.5 1.9

Sephadex G-75 ] 0.038

P2 b R AL AR SDS - 5 R T e v ek ]
Fig. 2 Electrophoretogram of POD from litchi pericarp
on SDS-polyacrylamide gel
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Fig. 3 pH curves of activity (A) and stability (B) of litchi pericarp POD
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Fig. 4 Optimum temperature (A) and thermal stability (B) of litchi pericarp POD
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POD# &E Y i A" A K G 'Y POD i A6 A &
iyKm 43 %)% 5.5 #1 5.9 mmol/L, Bi § =# POD [
IhEs N.CL.C2 X} f&x ) A B 9 Km 43 5] 4 10.2,
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Table 2 Effect of various compounds on POD activity from

litchi pericarp
e XI5 Relative activity (%)

Compound 0.1 mmol/L 1 mmol/L
Control 100.0 100.0
Dithiothreitol (DTT) 0.0 0.0
Ascorbate (AsA) 0.0 0.0
L-cysteine 41.2 35
Na,SO,* 102.4 101.2
Citrate acid 97.6 37.6
FeSO, 58.8 27.1
Sodium dodecyl sulfate (SDS) 88.2 49.4
Glutathione (GSH) 97.6 74.1
ZnSO, 96.5 92.9
NaCl 105.9 96.5
CaCl, 114.1 97.6
FeCl, 1129 117.6
CuS04 100.0 221.2

*Na,SO; 4> %1% 100 ng L' F1 500 ug L', The concentration
of Na,SO; solution is 100 g L and 500 ug L, respectively.
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