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Isolation and identification of a parathion-methyl degrading
fungus-Aspergillus oryzae IMUPMD-2
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Abstract: A newly isolated fungus JMUPMD-2, capable of growing with parathion-methyl as the sole
phosphorus source, was identified based on morphological charaterisitics and rDNA ITS sequences
analysis, and its capability of degrading parathion-methyl was investigated by determining the changes
of parathion-methyl concentration in the broth of the isolate. JIMUPMD-2’s colonic and microscopic
morphologies were identical with and its sequences of rDNA ITS was 99% similar to Apspergillus
oryzae. Consequently, it was identified as Aspergillus oryzae. When cultured with an artificial medium

containing parathion-methyl as the sole phosphorus or parathion-methyl-K,HPO, mixed phosphorus,
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concentration of parathion-methyl respectively reduced 189 pg/L and 28 pg/L after inoculating for 200

hours. JIMUPMD-2’s intracellular extract had obvious parathion-methyl degrading enzyme activity.

Keywords: Parathion-methyl, Biodegradation, ITS sequence, Aspergillus oryzae, Strain identification
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Fig. 1 Degradation to parathion-methyl in the presence of JIMUPMD-2 determined by Gas Chromatography (GC)
TA: .
Note: A: Parathion-methyl.
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Fig. 2 Phylogenetic tree derived from ITS sequences of strain JMUPMD-2
Note: Numbers in parentheses represent the sequences’ accession number in GenBank. Numbers at the nodes indicate the bootstrap values on
neighbor-joining analysis of 1 000 resampled data sets. Bar 0.002 represent sequence divergence.
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Conidium

19 pym

3 JMUPMD-2 HytEFF 11K & R MHF1E
Fig. 3 Cultural and microscopic characteristics of strain JMUPMD-2

CA: 28 °C 6d; B: 28 °C 12d; C:

; D

Note: A: Colony on CZA incubated for 6 days at 28 °C; B: Colony on CZA incubated for 12 days at 28 °C; C: Mycelium; D: Conidiophores.
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Fig. 4 Degradation curve of parathion-methyl by strain
JMUPMD-2

Concentration of
parathion-methyl (g/L)

2.4 JMUPMD-2 HE#REURPEARER E XTI
g ATt
( 1) ,JMUPMD-2

, 40 min

JMUPMD-2

Fz 1 IMUPMD-2 4 B i 3 BY 55 %3 7 Ak 1Y P fe

Table 1 Degradation of parathion-methyl by crude enzye

liquid
Sample Concentration of Reduced
parathion-methyl  parathion-methyl
(mg/L) (mg/L)
Phosphate buffer-0 12.14+0.26"
0.09+0.09"
Phosphate buffer-40 12.05+0.35%
Extracellular extract-0 12.15+0.21*
0.08+0.03"
Extracellular extract-40 12.07+0.18*
Intracellular extract-0 12.04+0.36%
2.90+0.11*
Intracellular extract-40 9.13+0.25"%
(P<0.01).

Note: The different superscript letter behind the number means the
numbers in the same column are significant different (P<0.01).

2.5 JMUPMD-2 E#k xS B B FR I B 5 1% K18
7d JMUPMD-2
1 3 5 7 9 11 mglL
, 13 mg/L

(2

11 mg/L
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%2 JMUPMD-2 & #% %t B 5 X0 55 5k 8 it =20k B

Table 2 Endurance of JMUPMD-2 to parathion-methyl
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