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Effect of Cadmium on Degradation of Malachite Green in Sediment from an Aquaculture Pond
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Abstract: Malachite green(MG ) and its metabolites are mutagenic, carcinogenic, and teratogenic to living organisms. These organic com—
pounds and heavy metals often coexist in the environment. Here we studied the effect of Cd on MG degradation in aquaculture pond sedi—
ment. At the same concentrations, MG degradation trend was not different between single and compound pollution, and the kinetic equations
for MG degradation were also similar between them. At 2.5 mg MG kg™, the half-life of MG was (3.432+0.059),(3.362+0.041) and
(3.456+0.088)d at 0, 0.5, and 5.0 mg-kg™" Cd, respectively, while at 0.25 mg MG - kg™, it was(4.140+0.042),(4.318+0.167) and
(4.271£0.045)d at 0, 0.5, and 5.0 mg-kg™ Cd, respectively. However, Cd had significant influence on the presence of leuco malachite
green(LMG ). At high MG concentration, LMG was in order of 0.5 mg-kg™ Cd>5.0 mg-kg™ Cd>0 mg-kg™ Cd treatments during the whole
experimental period, implying that low Cd may inhibit biodegradation of LMG, but relatively high concentrations of Cd could facilitate non—
biodegradation of LMG. These results show that heavy metal Cd has little influence on the degradation of MG in sediment environment of
aquaculture pond.
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Table 3 Physical and chemical properties of sediment from

aquaculture pond

AP % BA% BE% A ee gt AL
54.17+18.92 0.521x0.252 0.149:0.071 8.891+5.649 3.4200.755

1.2 KIEH*E
12,1 G

S (2):0.203 2 g CACL(=0.1 g C)IET
K, EZE R 100 mL; fLAE A SR (D) :0.046 8 g T
N, EZE 100 mL, FAbsmE R (al )10 mL a 3 A
KA 10 15 FLAELER (1) : 10 mL b WLk 2,
TEE 10 5.

K1 THRERERS

Table 1 Formula of inorganic medium

ToHLER (NH4):80,  Na,HPO, KH,PO,  MgSO,7H,0 Ca(NO;),*4H,0  FeCl;*3H,0  (NH,)Mo705+4H,0 MnCl, CuSO, CoCl,
W /mg - 1! 1000 800 200 200 50 5 1 0.2 0.02 0.02
R 2 REEEEKRIER
Table 2 Quality of water from aquaculture pond
=y %:L/mg L ﬁffk/mg L DI Rtk /mg- 1! iy Rtk /mg- 17! E‘ﬁ?@/mg L M4t 2 a/mg* m>

1.207+0.233 0.323+0.117 0.004 5+0.003 5 0.232+0.076 0.177+0.097 53.7+4.2
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Figure 1 HPLC results of 1 mg-kg™ MG and 1 mg-kg™ LMG
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Table 4 The test results of MG and LMG samples
EllEs
5 CIEv HERM St FompR - -
0.2 mg-kg™ 2.0 mg kg™
MG Y=51.120X-3.807 2 0.999 2 7~0.01 mg-kg™ 0.002 mg-kg™ 77.3%+5.8% 83.8%+5.4%
LMG Y=54.042X+0.569 6 0.999 9 6~0.01 mg-kg™ 0.002 mg-kg™ 84.9%+5.7% 81.9%+8.0%
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Figure 2 Dynamics of cadmium contents during experiment
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Figure 4 Changes of high MG(2.5 mg-kg™) in sediment at

different cadmium concentrations
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Table 5 Kinetic equations of MG degradation

e Fee it sl )2 i A HRAR(r) e e A< A k)

0.25 mg-kg™ MG+0 mg-kg™ Cd C=0.223 1e™¥ 0.928 6+0.017 9 0.031 87+0.001 36
2.5 mg-kg"! MG+0 mg-kg™" Cd C=1.798 8e ™« 0.883 9+0.024 0 0.064 73+0.003 87
0.25 mg-kg™" MG+0.5 mg-kg™ Cd C=0.213 0e™™¥ 0.908 8+0.023 9 0.026 90+0.004 45
2.5 mg-kg' MG+0.5 mg-kg™ Cd C=1.729 3e4 0.887 4+0.014 0 0.069 37+0.002 84
0.25 mg-kg” MG+5.0 mg-kg™ Cd C=0.217 5e% 0.894 0+0.039 7 0.027 97+0.001 23
2.5 mg-kg"' MG+5.0 mg-kg™ Cd C=1.723 9¢™"3¥ 0.855 9+0.014 2 0.063 30+0.005 58
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Figure 5 Half-life of MG at different cadmium concentrations
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Figure 6 Dynamics of LMG during MG degradation at low
concentration(0.25 mg-kg™)

FAAFAE SRt BT B] S22 ARG, U i i Cd 4
L LMG fEE R R S i, 255 7 d /)
LMG AR LT 0,

Bl 7 B8 2.5 mgkg MG S04 LMG (i f71e it
BitiEt (] S IR R AR Ak R 3 FR— A e TR B
55 1~7 d Ry F TR, 56 7~35 d MR A, HF%
TRRRRZ WK . B S PR IMG Y FETE R AE
RS Cd AR/ NEB A Cos me-ke ca>Cs.0 mg- ke ca>
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Figure 7 Dynmics of LMG during MG degradation at high

concentration(2.5 mg-kg™)
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