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Partial Reductjon of Dinitroaniline Herbicide Pendimethalin by Bacillus sp. MS202
Young-Keun Lee, Hwa-Hyoung Chang, Yu-Sin Jang, Seok-Won Hyung, and Hye-Young Chung (Radiation
Application Research Division, Korea Atomic Energy Research Institute)

ABSTRACT : The persistence of pendimethalin in soil and ground water has an injurious effect on ecosystem.
Pendimethalin-degrading bacterium was isolated from Masan, Gyeongnam province and temporarily identified
as Bacillus sp. MS202 by the analysis of API CHB50, kit, FAME, and 16S rDNA sequence. From the analysis
of pendimethalin metabolite using TLC, GC, and GC-MS, we found that the degradation of pendimethalin
by Bacillus sp. MS202 did not result in the dealkylated form, but the formation of the reduced compound,
6-amino-2-nitro-V(1-ethylpropy!)-3,4-xylidine or 2-amino-6-nitro-N(1-ethylpropyl)-3,4-xylidine.
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AEE FFE 200 ppme] pendimethalino] FHrEl ook
BB} (NB, leco, USA)oll 8% 3 ik wjekr) (180
rpm, 37°C, SI-600R, JEIO TECH)ol|A 37h wijokaigick 2

mLe] CHCLE #7lslar 187F & 38 th8- 3500 rpmo.
YA RS 5]4~5ta] TLCH (60x100 mm,

silica gel 60 F 254, MERCK)oll #7)slsict. ol TLCo} A
7} &0+ hexane o diethyl etherZ 3 : 19] vl&Z ujds
o] AMglTE TLC EAojM ARE3 Alge] s GC 2
GCMS  (Agilent 6890, USA)EAS aAjslglon] =7
Table 13} 2t}

rlo

Table 1. GC and GCMS operating parameters for the
analysis of pendimethalin and its degradate

Model HP-6890, HP-5890

HP-1 Capillary Column
(ID = 020 mm, L = 25 m)

N2 (0.5 mL/min)

Injector: 3007

Detector: 300C

Oven: 150C -.2 min
10C /min - 150C
2C /min - 230C
20°C/min - 280C, 5 min

Column

Carrier gas

Temperature

Ionization energy 70 eV
Detector FID, MSD (HP-5971)
Split ratio 17 : 1
Injection volume 1 4L
Z7p o DE
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Bacillus sp. MS202¢]) €]} Dinitroaniline#] A% A|¢] Pendimethalin®] 53+ : 199

Fg 1. Morphological observation of pendimethalin degradation
by Bacillus. sp. MS202. Clearing zone around colony represents
the pendimethalin degradation activity several days after
culture (A, 1 day; B, 2 days; G, 3 days). D shows a dlearing
zone after the removal of colony with distilled water.
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o we} chloroform, hexane, ethyl acetate, acetone, methanol,
acetic acid 5 o}2} f7)gule] Egtelo] ALgEojxitk TLC
£ ©ol83F pendimethalin Fa|HE £410] H$- Singh 570
benzene : ethyl acetate (3:1)2] &3t} chromogenic reagent
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methalin®] 23S FASIAET 1 A 22 itEs
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ML (RT 165)) 5j=7h 22500 (Fig 3). o] k= TLC
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Fig. 2. TLC profile of pendimethalin degradation by Bacillus
sp. MS202. M1 represents the partially reduced pendi-
methalin (P). A, pendimethalin; B, nutrient broth + pendi-
methalin; C, nutrient broth + Bacillus sp. MS202 + pendi-
methalin
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Fig. 3. Gas chromatogram of pendimethalin (A) and its
degradation product (M1) by Bacillus sp. MS202 (B).
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Fig. 4. Gas chromatography-mass spectrometry of pendimethalin (A, m/z 281) and its degradatation product Ml (B, myz
251) by Bacillus sp. MS202. Both my/z 252 (in A) and 222 (in B} can split off an ethyl group (loss of 29 Da). The my/z 161 (in
B) is the fragment lost an ethyl (loss of 29 Da), a nitro (loss of 46 Da), and a methyl (loss of 15 Da) group from ML
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