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Primary Study on the Characteristics of Crude Pyrethroid Pesticide-Degrading

Enzyme Extracted from Pseudomonas diminuta Strain MSR14
LIAO Min'? MA Aidi' * XIE Xiao-mei’

(1. Department of Resources Science College of Environmental and Resource Sciences Zhejiang University Hangzhou 310058 China;
2. Zhejiang Provincial Key Laboratory of Subtropic Soil and Plant Nutrition Hangzhou 310058 China; 3. Research Center for Eco—
Environmental Sciences College of Environmental and Resource Sciences Zhejiang University Hangzhou 310058 China)

Abstract: One Pseudomonas diminuta strain MSR14 was selected as object in the present study which was isolated from the tame
sludge in water course of Pesticide Factory of Hangzhou and could degrade a variety of strains of synthetic pyrethroid insecticides. The
inner and extra-cell crude enzyme of Pseudomonas diminuta strain M5R14 prepared by ultrasonic break up and centrifugal separation
methods and the characteristics of crude pyrethroid pesticide-degrading enzyme were primary studied. The results showed that pyrethroid
pesticides degrading enzyme excreted from the strain of was intracellular enzyme the best pH for bifenthrin fenpropathrin and
cypermethrin degradation was 6.5 as well as the most appropriate temperature was 35%C . Besides the Michaelis constant and maximum
degradation rate varied due to pyrethroid species. The Michaelis constant to such 3 pyrethroid pesticides were 4 162.73 1092.57
1171.97 pmol/L respectively and the maximum degradation rate to such 3 pyrethroid pesticides were 0.152 0.038 0.043
pmol/(min*mg) protein. The degradation process of crude degrading enzymes to such 3 pyrethroid pesticides was fitted for first-order
kinetic equation and the half life (t,,) were 119.51 113.63 108.30 min respectively. Crude degrading enzymes for the three
pyrethroid insecticides could be maintained high degradation activity when the pH ranging from 5.0 to 8.0 and the temperature was
20°C to 50°C indicating the degrading enzymes were with large scope of pH stability and thermalstability. Therefore theres higher
potential in controlling the residuals of synthetic pyrethroid insecticides.
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Table 1 Determination of the degradative inner and extracell crude enzyme of Pseudomonas diminuta strain
M5R14 to bifenthrin fenpropathrin and cypermethrin
/% /pge (mgh) ™' 1% /pg* (mgeh) ™' 1% /pg* (mgeh) ™'
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Table 2 Corelation parameters Lineweaver-Burk of degradation to bifenthrin fenpropathrin and cypermethrin by crude enzyme of

Pseudomonas diminuta strain M5R14

K, Viax
Lineweaver-Burk
/pmol L~ /pmol* (minemg) ~'
y =27.474x +0. 006 6 4162.73 0.152 0.995
y=23.925x +0.026 5 1092.57 0.038 0.993
¥y =29.053x +0.023 3 1171.97 0.043 0. 996
¢ k 23 24
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