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Biodegradation of Parathion in Soil by Acinetobacter sp. D10
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Abstract  Organophosphorus pesticides are worldwide widely used to control agricultural and household pests. Overall,
organophosphorus compounds account for the 38% of total pesticides used globally. Parathion is a virulent organophosphate insecticide
with perfect insecticidal efficiency. However, it is also highly toxic and harmful to human and other creatures. In order to investigate
microbial remediation of soil polluted by pesticides, a strain D10 of parathion—degrading is obtained by selective enrichment culture from
the pesticides—contaminated soil. Parathion could be used by D10 as a sole carbon source. D10 is identified as Acinetobacter sp. based
on the morphological, physiochemical characters and 16S rDNA sequence analyses. The optimal growth temperature for D10 in shaking
flasks 1s 28°C, and the optimal pH is 6.0—7.0. The optimal carbon and nitrogen source are sodium citrate and yeast powder,
respectively. D10 grows fast and reaches at the maximum biomass after 24 hours incubation in nutrient medium. The D10-degradation
rate of parathion is determined by using the Gas Chromatography (GC), and is 83.1% after 24 hours. The bio-degradation rate of
parathion in simulated and sterilized contamination soils with 100 mg-kg™ parathion concentration reaches at 66.7% after seven days
inoculation. The result shows that the D10 has a great practical value in the remediation of contaminated soils by parathion.
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Fig. 2 Growth curve of strain D10 in nutrient media
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Fig. 3 Effect of temperature on growth of D10 strain
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Fig. 5 Effect of carbon source on growth of D10 strain
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Fig. 6 Effect of nitrogen source on growth of D10 strain
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AR, ARSL Y ik D10 £ 3 v 9 A4 i B 3 K 20 2d,
Tl A 0 0 B b B AE — o R R L R 5 T R 0080 K i
RIGTIAR . A 25k BE BRI, AR T A W vk A 2 i AR B
A 24 ¥ B 3k v 2 400 ) B Ak A G, T L B 4 3 1 A 2 7k
JEE R AT S A A8 S L SR R SO SR A R S A
(5 SRR o JR 2 0 S0 BIF 9 25 R e I R v A A A
LY—-4 MR/l i A 25 B MR L8 pH {1 A2 5 +
HER AR B DL AN A BILAY 24T 5 i ek 2 ) ok 2 1 B
A T T AR PO S AP T L—b 14T HH JR) /N X250 | 45 01
T TR L-b W AR & B v ] 37 76 4 vh XA ML A 2
SRARA W BEMACR, MARE (15.0mgkg-7d) EKRFN
63.6%, ABFSE B R D10 78 & A 5 ¥ (100mg/kg)PT 75
Yy K b B R T 7d R R R T A 66.7%

4 #ig

TEAC 2475 G R B0 BLAY SC B P A 0 R Is B L
AR AR F) 2= W A AR B A B i 1 1o B DR 3 A W S
A it il F) e A A1 P R B 35 o A 24 25 20 il 45 5% AL B9 T 2R
A D3 2 0 G 7 1 i i A7 S AT (A rp s
215 R 5 R IA B A A2 S e i A AT %L 9T B R

B 38

Hh R 1 I FH G o AR SOOI 3 43 # H 1 B A R D10 A B
FEAE A S5 Bt PT (4 B A AR FHEEAT AT 5% 3R AR I T 4538

(1) M\ PT 75 Y 4 2 v 6 1 1 00 B A= T Bk D10, 1675 37 1%
FREE PR FE 4h BIHE A BOE K 24h 35 3] KAE K D10
B P A KON LUJE PT AR 2575 Y + B 8 3550 T R AIF R0 5%
Heql,

(2)D10 XF 40l PT 5 4% + 4 KAy W25 A BE MR VEH ., # PT
A 2 E R 100mg/lkg B975 Y - HEr  7d 4 PT 4R 24 1 [ fif 2%
KRBT 66.7%. FIH D10 2 AR 25 PT 15 Y+ HERE
St 1 P A BIF 55 18 i 1 R ARG L BF Y 45 SR B R, D10 FE B AR 1
A 205 Y e HL A B (0 S A S5 T I R A 3
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