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Effect of Cadmium on Biodegradation of Nonylphenol by Pseudomonas aeruginosa
SHI Guang-yu, CHENG Yuan-yuan, SHI Wei-lin "

(College of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract: The influence of Cd on the degradation of nonylphenol ( NP) by P. aeruginosa SH1 was investigated in this study. The
investigation revealed that biomass of the strain was significantly declined with the increase of Cd’>* concentration. The biomass was
declined by 27. 1% in the presence of 10 mg-1.~'Cd** after 24 h. The addition of Cd*>* had a great influence on adsorption of NP by
the strain. As for the effect of living stain, adsorption by P. aeruginosa SH1 cells was stimulated at low concentrations of Cd** (0.5
mg-L™"), while inhibited at higher levels( =5 mg+L™"). As for inactivation of microbes, adsorption by cells was stimulated at higher
concentrations,, but was only slightly influenced at low levels. The results showed that the intracellular enzymes had much greater
degradation rate than the living cells. Different concentrations of Cd** had different effects on bacteria and intracellular enzyme
degradation of NP separately. The degradation efficiency when using intracellular enzymes and bacteria was inhibited at higher levels of
Cd** and the intracellular enzyme inhibition was more significant. Degradation by cells was stimulated at low concentrations of Cd>* ,
but no significant impact was found on that by intracellular enzymes. The degradation process of NP by intracellular enzymes of the
strain conformed to the first-order kinetic model. The highest reaction rate was achieved when the concentrations of Cd*>* was 0.5

-1

mg-L ™" and the half-life of this substrate was 5.5 h. However, the degradation process of NP by the strain did not conform to the first-

order kinetic model.
Key words : Pseudomonas aeruginosa; nonylphenol; Cd; degradation; kinetics
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Fig. 1 Effect of different concentrations of NP and Cd?*

on the growth of P. aeruginosa SH1
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10 mg-L~" Cd** XF S. wittichii RW1 Hy 4= KA 04
ML, AW & TR 50% UL . X368 P, aeruginosa
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Fig. 2 Adsorption of NP by P. aeruginosa SH1

at different concentrations of Cd**

2.3 Cd** XF P. aeruginosa SHI1 F1Jig PN BER fi# NP
%) 5 Ml
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WL A3 6 PR G e R S R A 20 AR R AR
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T AE A3 8 TR A e A A HILTS e P B AR D IRk
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B Cd** (=5 mg-L™") I, B ARXS NP IR A 52 1

80 [—=— P aeruginosa
—— FH
0F @
60 |-
< SO
é 40 |
=
30 |
20 |-
10 |
0
0
80 |—=— fapyi ()
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Fig. 3 Degradation efficiency of NP under different conditions
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Table 1  Kinetic parameters of NP degradation
T H Cd>* ¥k /mg-L~! GBIy BRE R h/h ! 3w /h R?
0 In(cg/c) =0.0221 0. 342 0.022 47.1 0. 961
0.5 In(c¢y/c) =0.027: -0.411 0. 027 40.9 0.954
) 1 In(c¢y/c) =0.022¢ -0.334 0.022 46.7 0. 954
5 In(e¢y/c) =0.015¢-0.224 0.015 61.1 0. 956
10 In(¢y/c) =0.007¢ -0. 089 0. 007 111.7 0.927
0 In(c¢y/c) =0.139:-0. 104 0. 139 5.7 0. 996
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L P Bt 1 In(cy/c) =0.11¢-0.05 0.11 6.8 0.995
5 In(¢y/c) =0.041¢ -0.015 0.041 17.3 0. 988
10 In(c¢y/c) =0.016¢-0.013 0.016 44. 1 0.993
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