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Effects of soil chromium pollution on activity of
antioxidant enzyme of Eisenia fetida
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(College of Resources and Environment, Unwversity of Chinese Academy of Sciences, Beijing 101408, China)

Abstract Effects of the soil type, exposure time, and chromium ( VI) concentration on antioxidant
enzyme [ SOD ( superoxide dismutase), CAT ( catalase), and POD ( peroxidase) ] activity of
Eisenia fetida were investigated. The experimental soils were selected from Heilongjiang, Shanxi,
and Jiangsu Provinces, and then were aged for 40 days. The results of the significance analysis

showed a significant difference in SOD activity in different soils (P <0.05), and Cr ( VI)
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concentration and exposure time showed an extremely significant difference in SOD activity ( P<

0.01). Similar to SOD activity, the significant difference was found in the CAT activities of

different soils (P <0.05), and Cr ( VI) concentration and exposure time showed extremely

significant effects (P <0.01) on CAT activity. Whereas, POD activities of different soils were

significantly different ( P<0.01), Cr(VI) concentration has a significant effect on POD activity

(P<0.05), and the effect of exposure time on POD activity was significantly different (P<0.01).

In Heilongjiang’ s aging soil, the POD and SOD activities increased significantly in the early

exposure. In the experimental group exposed for 28 days, the maximum POD and SOD

concentrations were 2. 03 and 1. 25 times those of the control group, respectively. With the delay of

exposure time, the activities of POD and SOD were significantly inhibited, while there was no

significant change in CAT activity in E. fetida. In the early exposure of soil of Jiangsu, the change

trends of POD and SOD with time were similar to those of soil of Heilongjiang. In the early exposure

of soil of Shanxi, POD and CAT activities increased significantly, and with the delay of exposure

time the enzyme activity was significantly inhibited, but the SOD activity showed no obvious change

under different aged treatments.
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Table 1 Properties of the tested soils from Heilongjiang, Shanxi, and Jiangsu Provinces
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Table 2 Results of the significance analysis
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Fig.1 Effect of Cr( VI) on SOD activity of E. fetida
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Fig.2 Effect of Cr( VI) on CAT activity of E. fetida

fet i, S dsl 2 8% Tk £ 28 d (B 2(d))
i, M P CAT 6 4 0 7 i -, -4 75
H589 U-g ' ik, SXT AP LR EXER, &
1~28 d Z&EE WIH], CAT {5 PRI A R I Ik 35 i A8
16, X BEIME T 140 mg-kg ' i Cr( V1) &4k + 31
X CAT A /= A W& s, A Lvs ik 2
#& 1 ~28 d B, b W] 1A N CAT HeAS B 4 58
Cr( V1) & b I 5 100 W7 75, 76 50 mg - kg™
Cr(VI) ZAb ) LS 4, CAT I P 3k 31 5%
1=, 2R HRAL Y 1. 35 %5140 mg - kg™ SEHR A
CAT ML N X BB 1. 17 %5, 1L o210+
Hr ISR YA CAT T PEREA AL FRa e R, 2
FEWIE N, A Ab PR ZH 5 0k IR oA, 0 3 22
5o X CAT FEMEXT &L HHEd Cr (VD) AL
BT 140 mg - kg™ 1Y Cr( VI) &4k £ 3 Xk i 5]
RN CAT IR 771 B 3 52 M,
2.3 AETEFEEERN POD iEETK
T Z RS R P POD I 1 76 A ] 26 78 +
2R B E (P<0.01) (3 MZE2) ;7EAH
Cr(VI) &g P 2R B E (P<0.05), ANF 2
2 IS 7] XoF iz 514K N POD 1% 1 5% 1 2% S B
(P<0.01) (K3 f1&2), Wil atr, £ 2T
o, YRR T A R 1~ 7 d B s R

WHLE LIS 2 R A E, BREE 1AM T7dW
WEIGHA N POD THMERE Cr( V1) BT M3 KT 32
14 b IS ks TP i, O i B POD & & 2
2800 U-g™ ", Hyh M K 24 Sk X BE 4 36 P A9 2. 12
¥, MEAREEN AN E 14 d (K 3(c)),POD 7E
Cr( V1) Bt Fb oA 30 mg - kg™ s 8 B0 iR 2 8 5,
HA RN 1700 U-g™' 2 Ay, Hli v K 2 R Xt HR
HIGTER 1.29 1%, RS, YR ER I E Y 28 d (&
3(d) ) B, POD & B Wiy 2500 U-g™", i
PER L% BEZH v POD TG PR 2. 03 1%,
WvaE e b Y R 5 Tk R 1 d
(1 3(a) ) B, Bl Cr(VI) i HEBE K st i4 g POD
T EHG N, 78 Cr( V1) i HoA 50 mg - kg™ 5K
Y2 s APy POD S KZh 2900 U™, K
YRt BEZ POD YR E 1Y 2. 20 %5, B i 5] 44
POD & LB Wik 3P, Y a5 5 5% T 21k 1
b 7 d W B Cr (VI i FE3E R, i sl R
POD i P % Wi 38 i, S 287E Cr (V1) i ol
70 mg-kg™' Z Ji5 ik B, P & R 2 500 U -
g S, M REE T RS 14d (E 3
(¢) ) B, B Cr( V) it L3R, s 81 P POD 15
PEBEIG TN, B &HE Cr(VI) Biiz H R 50 mg-kg%
ZIGIREEf S S 2600 U-g ' 247, 4



2SR | S, R TS Y R T P S W T 1 B 25

$1H
X]O"
4
B
2
#
o
a
@]
-4
AR
20 3 50
Cr(VD)FE & H/(mg kg ™)
10° (a)1d
4
BRI
@z :

eI J

PODWE#E/(U-g™)

2 Y 2

0 10 20 30 50 70

Cr(VD B & H/(mg-kg ")
(c)14d

x10%

=Y ¥in
w2 \l| P
ez {1 )

)
i}
A

PODiEHE/(U-g ™)

0 |
20 30
Cr(VDE & H/(mg kg ™)
b)7d

PODWE#E/(U-g™)

Cr(VD) & He/(mg-kg™)
@284

B3 Cr(VI)XFRFEREERN POD iF M
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