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Isolation and identification of bacteria degrading soy lecithin and
dimethoate and comparision of enzyme activities
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Abstract ; [ Objective] In order to clarify degradation characteristics and enzyme activities of two organic
phosphorus degrading bacteria in soy lecithin and dimethoate. [ Method ] Bacterium strains Yj2 and Yj3
were isolated from soy soil and identified by 16S rDNA identification method. The growth conditions of
Yj2 and Yj3 were optimized by orthogonal test. The enzyme activities from two strains were determined
under different phosphorus sources, and organophosphate degrading enzymes were classified and purified.
[ Result] Yj2 was identified as Acinetobacter sp. , and Yj3 was identified as Bacillus sp.. The result of
growth condition optimization showed that the best carbon and nitrogen source and pH values for strain

Yj2 and Y}3 were glucose, ammonium sulfate, pH 8 and glucose, peptone, pH 9, respectively. The
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growth of Y}3 was slightly better than that of Yj2 when the phosphorus source was soy lecithin. However,
the growth trend was the opposite with dimethoate as the phosphorus source. Within 72 h of dimethoate
being the phosphorus source, acid phosphatase activity and alkaline phosphatase activity of Yj2 were gen-
erally higher than that of Yj3, but organophosphate degradation enzyme activiy of Yj2 was lower than
those of Yj3. The organophosphorus degradation enzymes were isolated and purified respectively from
strains Yj2 and Yj3 by ammonium sulfate precipitation followed with cation exchange chromatography.
SDS-PAGE results showed that the purified proteins were both a single band. The purification ratio of am-
monium sulfate precipitation followed with cation exchange was 7. 77 times higher than that of the ammo-
nium sulphate precipitation for Yj2, and the latter was 1. 35 times higher than crude enzyme for Yj2. The
corresponding purification ratios for Yj3 were 5. 07 and 1. 53 times respectively. [ Conclusion] Acineto-
bacter sp. Yj2 and Bacillus sp. Y}3 both can degrade soy lecithin and dimethoate. The activities of acid
phosphatase, alkaline phosphatase and organophosphate degradation enzymes, which play the main roles
on degrading organic phosphate, have obvious differences between two strains in soy lecithin and dime-
thoate degrading process. The organophosphate degradation enzymes with relatively high purity can be i-
solated and purified from YJ2 and Yj3, respectively.

Key words : Acinetobacter calcoaceticus; Bacillus; dimethoate; soy lecithin; organophosphate degrading
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Fig.1 Effects on phosphorus-solubilizing and morphology of strains Yj2 and Yj3
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Bacillus sp.B2101(JX266369.1)

Yj3(Bacillus sp.)

B: Yj3
3 Yj2 #0Yj3 EF 16S rDNA FHIMEN RS LB
Fig.3 Phylogeny tree of 16S rDNA sequence from Yj2 and Yj3
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Fig.4 Growth curve of Yj2 andYj3 using soy lecithin dimethoate as phosphorus source
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Fig.5 The enzyme activity of acid phosphatase, alkaline phosphatase and organophosphorus degradation of Yj2 and Yj3

using dimethoate as phosphorus source
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Fig.6 SDS-PAGE of purified organophosphorus degradation enzyme of Yj2 and Yj3

X325 4 A 1) Tl AT R O T D R L SR
1o Yj2 ARG AR B T TE LA KB R B 0 0E + PH 2
SEHGLU 0 VAT B 4 St T 1) L TG T 430 Ry 57. 41
77.25 F1600. 00, 241 J5 04 il 5 14 404 B 52 5,
FRELITVE + PH B ¥ 545 J2 T Tt 2 0 22 o R 4 L 9 11
777 £ BRR B UTE RO 1. 35 A%, V)3 MG i

http://xuebao.scau.edu.cn

R B TTE LA MR R B TUE + BH 85— 28 4 e i W A L
TR EE At it 114 LU G 7 43 531 Ry 60. 17 (92. 05 Fi1 466. 48
PRl RREE 77 73 BB i T — o A A, B TR
UUVE + FH 222 0 )2 AT Tl B2 202 Bt R B 0 vE 1Y 5. 07
B BT TE LAY 1. 53 %,



52 1

W SR, 45 R T BV NG 1A SRAT LR R 7 T 1400 g M B 1P P 71

®1 BYBERES RANMNEETE NS0

Tab.1 Classification and purification of organophosphate

degradation enzyme activity analysis

e . m(&EM)/
fmEE  RERLAREEY VS /U g TG T
Yj2 I 279.00 4.86 57.41
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Yi3 I 215.42 3.58 60. 17
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