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The Change of Antioxidant System in Leaves of Mung Bean ( Phaseolus aureus) and Common Vetch ( Vicia

sativa) Seedlings Under Cd Stress

ZHANG Fen—qin', SHEN Zhen—guo®, XU Lang-lai®

(1.College of Agriculture and Biological Technology, Hexi University, Zhangye 734000, China; 2.College of Life Sciences, Nanjing Agricul—

tural University, Nanjing 210095, China)

Abstract: The effects of cadmium(Cd) on the plant growth, activities of antioxidant enzymes and contents of antioxidants in leaves of mung

bean( Phaseolus aureus ) and common vetch(Vicia sativa) were investigated using hydriponic experiments. Cadmium at 100 pmol - L signif—
icantly decreased the main root elongation and roots dry weight, and increased activities of superoxide, dismutase(SOD ), catalase (CAT),

ascorbate peroxidase( APX ) and guaiacol peroxidase(GPOD) in the leaves of both species. Activity of glutathione reductase(GR) in V. sati—
va leaves increased, and content of ascorbic acid( ASC ) remained unchanged with Cd exposure time, whereas reduced glutathione (GSH) ap—
peared to decrease for initial 6 days and then increased. But in P. aureus leaves, activity of GR and contents of GSH and ASC decreased with
Cd exposure time. Compared to P. aureus, V. sativa had higher activities of SOD, CAT, APX and GR, and contents of ASC and GSH in the
leaves under Cd stress. In contrast, V. sativa leaves had lower GPOD activity than P. aureus. Results from native PAGE showed that Cd treat—

ment with 100 wmol - L™ also changed the isozyme patterns of these antioxidant enzymes in the leaves of both species. The results suggested
that tolerance of V. sativa to Cd could be attributed, at least in part, to its antioxidant capacity than P. aureus.

Keywords: cadmium stress; Phaseolus aureus and Vicia sativa; leaves; antioxidant system; change

4HT, EREEROER TCERIERE, E
SRAURHEY ™ &, T a e Ak

& B #9.2011-03-31

EETH: R ASFIFEES (30571107,31160053)

EE R IRIFE(1963—), &, Wik REIA T4, #d%, EEAFIE
YT AE B A AL S RO BRI AR O T B2 SRS T
E-mail : fenqinzh@hxu.edu.cn

*BEE LIRE  E-mail: zgshen@njau.edu.cn

JFE. XHEPIKUL, 5 (CA)REAFHARIE Y
—o W R, Cd 7T AT 5 £ A 3 b
AR PR A EURER BB DA OB SR
W2, SRT, 5 Cd B A RAVIIE A SE 27
%, At , WA BFSE Cd FEEH od hhass T
EHEA(ROS) I E B B+ (0: - ) Flid A AL A (H,0,)
RIr=AT S IS, B A B W, TR E Y



8 KPS Cd e P E MG BE M A R

201241 H

KoY B anfg it 2 H i LA S IR 5% , 31 I = 3
FEL B S A A B B P AR TR 55

T HESR ROS WAL E, YR C 2 e
Y AT R S . X RGEUIETIAIEEE
i A 1k Iz AL (SOD ) | i 4 4k & i (CAT) . Pt 38 I
R it A ALY (APX) | i3 A AL ¥ 1§ (GPOD ) A1 4% jBk
HAKIE S5 (GR) S5 DL B it S8 AL 57) 23 J 1 43 Ik
JIK(GSH)FIHLIR MLAR (ASC) %Y, TEAEYIA A, SOD ¥
03 - 504k H,0,, T H,0, Al 3@ 53 CAT I ASC-GSH
TEFF Be APX 3B JF AL HO ., GR 38 1 K AL BY 9 4 B
H RK (GSSG) i 5 A%, GSH 7 A% 9 $t 48 1k by 18 1 72
R SCHRAVE A o X B A AR AL B 4 Y AL R 7E
CARER 1 — LAY O SR E R, SR, At 22
MAFSE D, BT EFSE BT A R RS R AR IR
7] \Cd Z& 5% i B 18] A B30 2% (A IR 45 B AR 5 e
AR, R FHYPLEA RGNS Cd A N LI B AT
ALY,

AT BIRSE R B, BHWER Cd A
VB Bl T 4% 2 (Phaseolus aureus Roxh. VC -
3762) M & Wi = (Vicia Sativa L.cv.333/A) 4 K 4=
KETYERE, @ T HIE® 84 Ed
., “HEM, EBIE 333/A 2RI HE N, 3
HAETCAHIE, ERE AKX BRI Cd 38 mi i
A W 2 22 5 A Y R VR A AT Y . ASBIESR
LA Cd 38 2P R A [R] 44 Bt 8] S5 R HC T
AR R PR R G P A BT M B[R] TR
WEMPLEY AR Cd MERE, D%
WY Cd M2 5 KRR Cd FFEMY B
PN, FikdE Cd RBP4 R 09 5 R R AR 2
WA

1 #REFZE

1.1 ARmEREEH

BEER A (50 mmol -L',pH7.8); H A & & (13
mmol - L) ; & i Py Mk (75 pmol +L™,0.245 mmol - L) ;
& (2 pmol L) ; Z — %P4 Z R (0.1 mmol - L3
mmol - L) ; U 3£ Z, — ¢ (28 mmol - L) ; B ¥ F (2.8x
102 mmol - L) ; BEAR[36 mmol - L.'(pH7.8) ., 100 mmol -
L (pH6.5).0.5 mmol -L™ (pH7.8)]; ¥ If 1M % (0.5
mmol +L7); i3 4L & (0.1 mmol - L) ; PU B 3 2, — i
(28 mmol - L) ; AL B B H Bk (0.5.3.4 mmol - L),
wEAEEE T (0.12.0.5.0.3 mmol - L) ;2,6- &
HEM (0.2 mg-mL™"); BEML 22 (0.2 mg -mL™");FeCly/

K3[Fe(CN)gl(1% ) ; BB A B3 (16 mmol - L) ; BR 2R (2
mmol *L™") ; ZHE B EE - Z, % (60 mmol - L) ; =&
LR (20% 5% ) ; BEFE K AR (5% ) 55,5 - — B At -
2-fSFEZR R (10 mmol - L) ; 4 B H AKIE SR B (10
U-mL™), DA 250 E b2y 35 o A fh i, fhas
2R A
1.2 UERi&&

5y UV -2450/2550 2640 W] 0L 43 06 0% BE 11 5 %
JY600C 38 FIZ 31 ; CR21G 1T H 57 R s v R B 0
ML BER G T R G55
1.3 #REEsE

3 B35 R/ IN— B LG ) S 2 AT O B
T#&T, F 0.1%HK) HgCl, #47 5 min F)3REHT, Z
JEAEBFKFES e 35, T 25 CHIRE T £
BETKEBER 120, ZJ5 KR8 T RIS .25 CRAMA
TEHEAF  REEFE, RERF MR T
R AREDEERINE S, NIEE FRAERW(A
JR e E oF (mmol <L):0.51 NH,NO;,0.03 (NH,),SO,,
0097 K,HPO,,0088 K,S0,,038 KNO;,1.0 Ca(NO5),*4H,0,
0.27 Mg(NO3),, 6.6x10° H;BO,,5.1x10° MnCl,,0.3x107
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Figure 1 The symptom on the roots(A ) of mung bean or common vetch and the leaves(B) of mung bean under 100 pwmol - L Cd stress
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Table 1 The change of the main root length of mung bean or common vetch under 100 pmol+ L™ Cd stress

Cd e FHud %% & /Mung bean &7 Bi5./Common vetch

Cd stress days 0cd 100 ¢d 0cd 100 ¢d
3 5.97 +0.30a(100%) 4.60+0.30b(77.08%) 5.58+0.43a(100%) 4.48+0.35h(80.28% )
6 8.66 +0.71a (100%) 4.83 +0.39b (55.74%) 9.94+1.00a(100%) 6.83+0.51b(68.75%)
9 10.19+0.58a(100% ) 5.32+0.40b(52.20%) 13.50+0.98a(100%) 7.99+0.32b(59.20%)

T RPEUER 3 RER B FIYELSE; R— YR WA TR P<0.05 KF ERZEFBEE, TH.

# 2 100 pmol - L Cd BiME TRFMIEM S ER A TENTL
Table 2 The change of the roots dry weight of mung bean or common vetch under 100 wmol- L™ Cd stress

Cd e FEud £} 5 /Mung bean Fi 5 BiE/Common vetch

Cd stress days 0cCd 100 Cd 0cd 100 Cd
3 0.1620.01a(100%) 0.07+0.01b(52.40%) 0.18+0.01a( 100%) 0.130.01b(68.97%)
6 0.210.02a(100%) 0.06+0.01b(27.45%) 0.27+0.02a(100%) 0.16+0.01b(59.05% )
9 0.33+0.03a(100%) 0.07+0.01b(20.00% ) 0.38+0.03a( 100%) 0.18+0.01b(46.71%)
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Figure 2 The change of the SOD isoenzyme activity and activity staining following PAGE of extracts from the leaves of

mung bean (A, C) or common vetch (B, D) seedling under 100 pmol L Cd stress
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Figure 4 The change of the APX isoenzyme activity and activity staining following PAGE of extracts from the leaves of mung bean (A, C) or

common vetch (B, D) seedlings under 100 pmol L™ Cd stress
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Figure 5 The change of the GPOD isoenzyme activity and activity staining following PAGE of extracts from the leaves of mung bean (A, C) or

commom vetch (B, D) seedling under 100 pmol L™ Cd stress
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common vetch (B, D) seedling under 100 pmol-L* Cd stress
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Figure 8 The change of the GSH content in the leaves of mung bean (A ) or common vetch ( B) seedlings under 100 pmol - L Cd stress
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Figure 9 The change of Cd content in the leaves of mung bean or

common vetch seedlings under 100 wmol L™ Cd stress
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