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Analysis on three Kkinds of oxidoreductase isozymes in ginseng root
at different growth periods

ZHANG Hui, ZHAO Yu, YANG Fei, LI Xiao-hua, CHEN Yu
Changchun University of Chinese Medicine, Changchun 130117, China

Abstract: Objective To study the variation rules of the three kinds of oxidoreductase isozymes in ginseng root at different growth periods.
Methods Taking five-year old ginseng roots as materials, the electrophoresis films of superoxide dismutase (SOD) isozyme, catalase (CAT)
isozyme, and cytochrome oxidase (CYT) isozyme were obtained by using the polyacrylamide gel electrophoresis (PAGE) method. The
overlapped fingerprint was generated and the three redox isoenzymes of ginseng roots at different growth periods were analyzed. Results
The enzyme band number of SOD isozyme and CYT isozyme in ginseng root at different growth periods showed obvious differences, but the
enzyme bands numberof CAT isozyme demonstrated no significant change. All the three isozymes had main characteristic bands of its own.
Conclusion Activities of SOD isozyme and CYT isozyme are increased in ginseng root growing after fruit stage and withering stage, while
the activity of CAT isozyme is relatively stable in each period of ginseng during the growth and development.
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Table 1 Twenty-three batches of ginseng root samples
FEmh S KA I (] A=K 3 RS KRR (] Az K I 3

1 2010-05-12 H 4 13 2010-07-12 g5 R

2 2010-05-15 H T 3 14 2010-07-19 2R

3 2010-05-18 H T 3 15 2010-07-26 2R ]

4 2010-05-21 HT I 16 2010-08-02 290K, RIES KPR
5 2010-05-24 H P 17 2010-08-09 RIS

6 2010-05-29 HE A, M 18 2010-08-16 RIGSRAEKIN

7 2010-06-03 JEm-H 19 2010-08-23 RIS

8 2010-06-08 JEm-H 20 2010-08-30 PIEE LGRS

9 2010-06-13 JEmMRIA, FFIERI 21 2010-09-06 RIGSHREKIN
10 2010-06-21 FAE M 22 2010-09-13 RIGSHAERKKY, HZEYIH
11 2010-06-28 FEARI, 45 KA 23 2010-09-20 251
12 2010-07-05 P S|

1.2 UE5KF

EPS301 FLJKIX & SE260 i H bR HH Ik 1
Quixstand A 4ELIE RS (£H GE A,
Jeda801 BEL G 0 M R 4 (VLR FER R A IR A
T, AL204 LR CERIEMERR -0 R 210 2%
HRAFD, GS—6R G X KERAEE LN (4
Beckman /A ] ), Minispin fHi# 001 (4 [E
Eppendorf 22 & ), LL3000 ¥ % Tl (4% E Heto
N Triss WGEEE . B XN BHZ . HE
1. IMEEE. W (32E Amresaco AT,
SDS. Hii. TEMED. # % (3£ [H Sigma A w)),
EDTA (E[H Genview A ), HARKFL A [~
T
2 FE
2.1 tHEEE

Y REEM NS HRVEG, FUE40R TR MK 5,
R CRHERER 2D 3 IRA S, 213, Fakhii
Et 1010 JIA 10 mmol/L pH 7.4 (] Tris-HC1 2%/
4 “CHEAE 20 h, B4 4 000 r/min IR 250 30 min,
W FiEW, FIESLAR A 0.45 pum ()25 67 4 it
WERGATIE, DEI W AR 737 iR 1.0 X
10* fly b 45 LT eI R Ge b AT R e . W4, B N g
WA RTE, WRTIET-20 CUukM#&H.
2.2 HK

K H A PAGE 7%, SOD 1 CYT 4> &K
WIEHR 10%, CAT M BIIKREEN 7.5%, WAHIK
WIS Ny 3%, HRZEME R Tris- H 2R, 23 #LFE

i 8144 R RE 0 T S PR R T i SR AR, DATR
Wy Wi AEFR N7, AEFLINFE 20 L, (RIEHIK, &R
HLR A 160 'V, FEShEEAN 2 B 5 1 RS 280
V,  REIREY b 7 2R B v K
23 %6
2.3.1 SOD [Al THEgga™ kg am, Kkt
A 50 mL NBT #, ¥4 20 min J5, #0.01%
W Z ORI 20 min, ARG ERINEGH 1
mmol/L EDTA [M§RRZZ i (pH 7.8) 1, HH
KT RSN IR IHT, T 2R A W 01 5 bt & W %Aty A ik
2.3.2 CAT [ TEEHP B 3% HO, W 25
mL. 0.1 mol/L pH7.0 fMRZZ M X 5 mL+ 0.1 mol/L
Na,S,05-5H,0 ¥ 3.5 mL B4t Ao BL 0.09
mol/L ) KI %9 25 mL, JNZEME/K 25 mL, Fc i 4
IR Bo UK G, UG 1% 0] W b a3y
AIHBIE IR b, FE 1 b, RJEEBEURIR N A W)
W, 15 min 54 B, BGPTSR
FEAS o
233 CYT [/ TEEG ™ H1% - HIE 4 %
W 3 mLy 1% o-Z5M %5 3 mL+ 0.1 mol/L pH 7.4
(PIRA IR ER S P 75 mL, 78 0SB4 CYT [H) T
Pt KRG, KRR N LR Gt 4,
37 CHRE, A H B M R (45
24 IR

B0 5 (1) FBVK R R DR A, i I B 5
BT R G0 HLvk B A, AR RE R B T 5K
I3 E B EARSHEAT LT



* 2496 + b 3]

Chinese Traditional and Herbal Drugs 35 43 % 2 12 #] 2012 12 H

3 HBR54%4
3.1 SOD [FIfs

AR YA SR SOD [A THF PAGE Hijk
BILE 1, frgcEita mE e 2. g i, A
FAE KA SR T SOD [7] T Ml 4 50H W B
ZE, 1~4 5, 8~17 SHFEM A EH 6 4By, 5~
7 SRR B S A, 18~23 SAEM B 7
ZHE . MRPATEREE (RO 1GEE S 3 A

2 3 4 5 6 7 8 9 9

I X
I X

10 11 12 13 14 15 16

XEBL, 11X: Rf{HAE 0~0.30, AW S1. S2 [ T
i, IIX: REAHAE 0.30~0.58, W[ S3. S4 [A]
THgse; 11 X: RE{EHTE 0.58~1.00, #J UL S5,
S6. S7 [F] L. S1 MEwsfE 5~7 SAEM L
7N: S3 gAY 18~23 SFEM IR A S2. S4.
S5. S6. S7 Mgafy Ay P A A S Ay, ELE T A
s, WENMASAERKERETT SOD R T EERHIE
it o

16 17 18 19 20 21 22 23

1 FREEKEEAS SOD FLE PAGE HBjkE
Fig. 1 PAGE electrophoretogram of ginseng SOD isozymes at different growth periods
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Fig. 2 Overlapped fingerprint of ginseng SOD isozymes at different growth periods
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Fig. 3 PAGE electrophoretogram of ginseng CAT isozymes at different growth periods
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Fig. 4 Overlapped fingerprint of ginseng CAT isozymes at different growth periods
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Fig. 5 PAGE electrophoretogram of ginseng CYT isozymes at different growth periods
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Fig. 6 Overlapped fingerprint of ginseng CYT isozymes at different growth periods
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