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Parathion& 3}%9] cholinesteraseS A3)5l= §-7]91
A ZFAZA A FAETFEAADO] 2 mg
kg'@an® WEA O Z(Tomlin, 1994) AZAME Q5
FE 17%01812 Y50] Alg}p dutolun) Sof wix
|02 AHET AthEATARY, 2005). AZF E
FxAAME B2} ol$ AT G &
B EH, #7180 B 2dod o] 243 EaH
T ALE UHEA dg FIHEY  E=oNE
amino-parathion®} p-aminophenol2 £3)= 1 t] Jo}r}
nitrate®} CO,271%) £} ¥ ti(Munnecke®} Asih, 1974).
E AspPdeel el M ponitrophenol#} diethyl-
acid= 7HE-3] Y tHOy, 1984).
Pseudomonas<;(Rosenberg®}  Alexander, 1979), Bacillus
Z(Ous} Sharma, 1989), Flavobacterium®=(LLewis 5,
1985)¢] ©wlAEo] parathions] T3 Eajo] le A
o2 HuEe] i, FdME 7 T(191)e o3
EGANEANA parathiong BN Bacilluss HNFLS
At vf 9l

Alachlor= amideAd] A|ZAZ AFA Fxo] o}
HASlE AZ2A M (EATHE, 2005) Fxo
of, FZoZRE Foso] AL e A
Aoz ATEIAS JAste A2E7E Ugd
CHTomlin, 1994). E% F B F2 v Eo) 23
A o]FoAE Aoz UHA Utk Smithe} Phillips
(1974)= BiAo) sucroseE H7}FHAE W Rhizoctonia
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ol Fadog o)gdlxE Bl Aow HuEy
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monas$ oA alachlor 230 YEL Eastn 0|5
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A Bol nxHT Ye A thEZRAAAT
4, 1998).
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g AFsAT EFAE 1 g¥€ BTFHFSF 9 mLA
Wy A8d ¥ 10°, 102 e3gez 34
St TSA(Tryptic soy agar, Difco, 3 g wryptic soy
broth, 15 g agaryBlAlell 359 A& 5 2K(pro-cymidone,
parathion, alachlor)& Z}7} 40 mg ai. L7} H&& 3
7}, Petri dishol] 20 mL¥ EF35to, A47)e] B g4
4 01 mL HE £, 28°ColA 2~3Y7F ujds}ed
HeH o2 o3t 2787l (procymidone, 153; parathion,
50; alachlor, 75)2] colonyE #2315t} ¥&€ A
2 1710 TSAA 5788 AFES AA 10% glycerol
< A7kste -80TA FAREIWA Ao AL
aFATh

M

F A

FFALE 22 AAAN FP3Ae, 13 A
2 EFAE-FE9 procymidone, parathion, alachlor7}
¥ 1/10 TSA viA]e) AFAGAS 10 Ly H3F,
28°CAAM 29U wig F Ao A 1nTEFE
AT HF9o2 ARRE 278709 AFL 110
TSAH Ao A 48A]7F vjdsl o, TEE HASF
o] dgsle] 10° CFU mL'9 ¥E2 2As9. 2
A A e 1264 ALE RAFE 3% B
S et 12%9 AT A,  chlorothalonil,
edifenphos, procymidone, IBP; 434, ethoprophos,
A|ZA, alachlor, butachlor,
molinate, pendimethalin, thiobencarb)oll Tt} T FA}
SFESt olY 110 FxolA HEd Wyes HE
gt Aol FA 23 FE AWk

parathion, phenthoate;

-

AT ey RA

Aol AME-E T AAl 2%, AEA 2, A
ZA 2% TP 6322 AFL AFAM 7Y
3L, AAE FAATIEAAN BFuskd AE
o3 AMZ %A= procymidone F3Al(ai 50%),
parathion frAll(ai 17%), pendimethalin #l(ai. 31.7%)
ol YAZ A&F AL chlorothalonil(ai. 85%),
ethoprophos(a.i. 90%), alachlor(ai. 93%)°|Qct. Az+=
2425250 mL)ol TSB(Tryptic soy broth, tryptone 17
g, soytone 3 g, dextrose 2.5 g, NaCl 5 g, K;HPO, 2.5
g, distilled water 1000 mL, pH 7.0)8]%]2 100 mL%
BF, 28 %, ol w4 HFTHE7) 40 mg ad
L7l Jx2 7adoz Hrlstn Aed Pyoz
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Table 1. GLC conditions used for analysis of pesticide

1.5% OV-17 and 1.95% OV-210 (2 mm i.d.x2 m), Chrom W HP (80-100 mesh)

Instrument HP 5890 series II gas chromatograph
Autosampler Model 7673 (Hewlett Packard, USA)
Detector ECD (Electron Capture Detector, Ni)
Column

Temperature Injection port 230°C

Column 200°C (180°C in case of ethoprophos)

Detector 270°C
Gas flow rate(Ny) 40 mL min"
Sample volume 1yl

ZAT FELEL 1 mlB HE, A 1297 e
%K(28°C, 150 pm)3hRA] Bk Bale-g FAMEIACH

1

FoE
FFEE 5, 10, 20, 40, 80, 160, 320 mg ai. L'2
243 TSBEl A FA1% 23 FE HE, A9 U
F FUA 2197 WiFstEA BHENES 2AS)

A

B gFAFe] ARG =

FAEF o wjdd F sy BIes 54
8171 9138l Screw-capped tubeol HjFR | mLE
3l 7)o hexane 10 mL ¥ ¥3IAEL: 1 mLE
7}, 3837 283 X¥](Branson 8200), °|& UTA] 3&
7 A88A 188 X, hexaneZ 2 B, ol &
FEHMIEF 1 g FV/IBIY F8E ARSIy A%
% 3]43}9) GLC(Gas Liquid Chromatograph)®41-g 3}

A

9] retention time procymidone 6.1%, chlorothalonil
3.0, parathion 4.4% alachlor 2.9%, pendimethalin 4.7
0|11, ethoprophos™ column &E7} 180°CollA] ¢k
22801900, WjFY FAAY T g 78~
96% Tl AT

HFd5E FERas 734

AetE 278 FE procymidone, parathion 2 alachlor7}
40 mg ai L' IHE TSB vix|o] H=E, =hujor
28°C, 150 tpm)3}AA 124714 39 FHHLE w9k
o] B3o} FFAAHESE 2ABIYL #34 AxE
CRERTTEAENE I

pH W30 w FE3

TSBHl 2| 2] pHE Z}7} 4, 5, 6, 7, 8, 98 ZA, HH
3 & 3%9] FHprocymidone, parathion, alachlor)$
Ztz} 40 mg ai L'V} HEE F7), 3 27FE A

WO 2 2147 wikEtE A wgdF TR

YRS GLCE AT shpass 28K

ARA Y 53

At ok BT A, AdsE, B
td EA1S Y §)11(1984a, 1984b, 1984c, 1984d)
WO E ZASIY Bergey’s manual®] 7344 ¥ (Holt
T 1998 7IELE FANCH, FME FH
systemQ! GC-Fatty acid #4]7](HP 6890, Sherlock)%}
Biolog system(Bio Log™ V.3.7)(Jones %, 1993)& o]&
A FFEIATS FAHSAY AT FEHERAE
Astd TSA wfAlol A} 28°C, 16417t ¥iYFE colonyE
w29} g ZeH0.5%0.5cm) 4°C2] karnovsky 31749
oA 12417t A3 ¥, 0.05M cacodylate buffer(pH
7008 ol&3t 2084 23 AH, 1% osmic
acid(080,)%l 2A13F F<t 0]F AT F FHTE 2
3] AFsIAE 28E AIEE ethanol series®} amyl
acetate?| X 23l YAIF  HPEHitachi, HCP-2
Critical Point Dryen#3&  AA  200~300A ]
gold-palladium©.Z coatingdt F FA} HAHV]A
(Hitachi S570)3| A ZA13%ch

o

O

da % g

a3 £

AR EG 2 REYSINA AEE AFH}S
procymidone, parathion, alachlor”} S+ 1/10 TSAH)
R oA Aol FEEAA FEFHOE Aol F
278709 dF7F EE = A=, procymidoned A2
iAo A BB FF2] 55%, parathionol]l ] 18%, alachlor
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Table 2. Frequency of bacteria isolated 3 days after
incubation on 1/10 TSA medium containing 40 mg ai.
L' pesticides

Pesticide No. .of bacteria Isolation
isolated rate(%)
Procymidone 153 56
Parathion 50 18
Alachlor 75 27
Sum 273 100

)
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ol g o Foke Ede wAE

o s

aao] st RBEHAY B Fol I co-
metabolism©. 2 P =& 7j—r7} Zor tjAlzLo
I E Fdo] MAEY duUR|YPeR o]gE Bt

ofig} BlEAAY o 7FA] #HLLN sl B
FAQ G oA FrhHillF Wright, 1978).
Procymidone®l| 4] B2 Alio] E2E AL o] kA
7t ESS vIAEC 93 fA REde Hae
T, 199309t dAe Ao AAHAY EF 37}

A FF T W«l eEF ol TFY ZTRFE
e 54 Blude W SAo] 7 2 parathion

Table 3. Growth of bacterial isolates on 1/10 TSA medium containing 12 different kinds of pesticides

Degree of bacterial growth

Pesticide =~ Dosage
BS B27 B31 B3¢ B3 B52 B59 B62 B63 B7l BPlI BSI
Fungicide
Procymidone ~ STD”  +++7 44+ t++ bt bbb kb bt ) bR bE b b
1/10 +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +4+4+ +++
Chlorothalonil STD 9 - - - + ++ +++ - - +++ - -
1/10 - - - - ++ ++ +++ - - +++ - -
Edifenphos STD - - - - + + +++ - - +++ + -
1/10 +++ +++ ++ +++ ++ ++ +++ ++ ++ +++ + +++
1BP STD - - - - ++ - +++ - - +4+ ++ -
1/10 +++ +++ +++ +++ +4+4+ +++ +++ +4 ++ +++ +++ +++
Insecticide
Ethoprophos STD e T e A & S = 5 S S S = L I = S R S s
1/10 +++ +++ +44 +++ ++4 +++ +++ +++ +++ +++ +++ +++
Parathion STD - - - - - - +++ - - +++ ++ -
1/10 ++4+ +++ +++ +++ +++ +++ +++ ++ ++ +++ +++ +++
Phenthoate STD - ++ - ++ ++ - +++ - - +++ ++ ++
1/10 +++ +++ +++ +++ +++ +4++ +++ ++ ++ +++ +++ +++
Herbicide
Alachlor STD - - - - ++ - +++ - - +++ + -
1/10 +++ +++ +++ +++ +++ +++ +++ ++ ++ +++ +++ +++
Butachlor STD - - - - - - +++ +++ - +++ - -
1/10 ++ ++ ++ ++ ++ ++ +++ ++ ++ 4+ A
Molinate STD Sa T S X A T = = S R S S S S = o S i e
1/10 +++ +++ +++ +++ +++ +++ +++ +++ +++ ++4 +++ +++
Pendimethalin  STD - - - - ++ - +++ - - +++ - -
1/10 +++ +++ +++ +++ +4++ +++ +++ ++ +++ +++ +++ +++
Thiobencarb STD +++ +++ +++ +++ +++ +++ +++ ++ +++ +++ +++ +++
1/10 +++ +++ +++ +++ +++ +4+ +++ +++ +++ +++ +++ +++
Control - S N = A = S T S S s s o s
¥ STD : standard dosage, ® +++ : good, © ++ : moderate, ® + : bad, © - : no growth



142 u}73E- - o497 -

X9 EEgo] 18%2 AUFHeE #e AAE o
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ERNEZRE g 287F oA 5 29
d HH #As= aFE ALsty] A 23 2A
o] 7kA] AV FRE wiR AN Aol FEF o
FE Adsidth 12} Ao A= procymidone, para-
thion, alachlor®] EFAE-FX 110 X4 AL
AL7t ¢33 pEFE A, AdE ndF
E 2719 3% F4E TS 12F LY HFEAE
TE 2 1 Y10 TEE FE uANAY AAHE
€ ¥ 3% 2rh
&#A| procymidoneo] FH-E wiAME BE #
7} 2 A58 2.1} chlorothalonil, edifenphos, IBP7}
Hre diAM e 359 ASAFTst A7 28n
Tl Zpol7t Btk EFEAM-EZAE o
& @77t B3R E3492w, chlorothalonilo]
g iR E EEAREEY 1109 FEAME A
32 Rate 57 AU AFAY HE, olE
5 g BSANPEE parathion > phenthoate >
ethoprophos <=©| 1T}, Ethoprophost procymidone¥} 7+
o] A dF9 AH FFE WA wAdh AxA
o 7%, AMSASRAE7}F butachlor > alachlor >
pendimethalin > molinate = thiobencarb =28 e}y
oW molinate?} thiobencarb= A 759 A)So] g3k
£ FA Z3UTh oPFe Ao JFqE F
< FE wiAdAE dEEY #5UF REAHEEE
A A&ol BrlsdReH, FFd wat 110 B=
AME Argdhe dFx UL 12TF FNA BS9
¢ B710] 12714 T4 EFASEEAME 48]
FIHPOnZ olF F FFE FHFHoZ AWy
ok o]E2 ¥l ARE Fokol] BAYel Tk
Fofo] FHEE HiXoA Aol FFIPorg oA
WS 7 IAY, sdRsEel 958 #FE

Ho Ho dr b ook N

o144 - by

SN
oy
2
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et FARAAE B F4RA M oESISiT

A Ry 24}

AdE 27 FE o839 639 FYEHES AL
g Ads ®E 48 2k AdAl procymidoned}t
chlorothalonil®] ¥ B59FF9 &8 44 767%
9} 96.1%E R HF-HEPET 189%, 229% 3|
go] E}ow, BIATANE 709%, 762%% W=E
TR 247t 13.1%9 3.0% E37F EXHAC AF
Al ethoprophos$} parathion®] 7% BS9wFolx <] &
Nee gz7rt 47 26.1%9) 532% =%, B7L
TFAME 01%9 170%7F © EIHAT AzA
alachlor9} pendimethalin®l] ©& B59TFol| A £3l&°]
gzyRg 4z 250%9 17.1%, BIl1dFolA<E
241%%} 5.1% O E3=e AR YEiETh

ool B w F FF EF7  procymidone,
parathion, alachlor®] ®3& 3 Ao =2 Yeide
d, ole A& A% o o|F 3F TYL AR
AReQ7] WEolgt AAEHUL B9TFFI BIIEF
Bo duidoez Eise] & AL UER &
3] parathionol] W&k BSOTFo Edlsol U =
g 3ol wEt Z gAY £3) A=l Aol e
Aoz Yehded, ol 72t vAEY 89 2}
ojg} ofAle] Tz} Aol FIE Aoz A
Ak

FHEEE ARFFY wFE

Procymidone, parathion, alachlor® 2z} 5, 10, 20,
40, 80, 160, 320 mg ai. L' & 33 TSB HjA ol
Adg 78 2197 WA wdREe 19 19
2t} Procymidone®] 73-F, BS9ZFE 74~89%, BTl
TFE 73~97%2 E3&S nyged M=) &
oldd] wa} Rejed 74t} Parathiond] 75
B59 HEFA 40 mg ai. L'7FAE 95% oio] &
AEROUY 80 mg ai Lol FEANE Ed&9)

Table 4. Microbial degradation of pesticides 12days after shaking culture in TSB medium containing 40 mg ai. L

of each pesticides

Degradation rate(%)

Pesticide B59 B71 Control
Procymidone 767 709 5738
Chlorothalonil 9.1 762 732
Ethoprophos 382 122 121
Parathion 945 583 413
Alachlor 638 629 388
Pendimethalin 66.7 547 496
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A3 @olx 320 mg ai. L' FEANME 52%9 &
& B3, B7l FFTAME 5 mg ai. L'dAE
o] AR BIHHAU 10, 20, 40 mg ai L'oAHE
70% ol EIHAUI 80 mg ai L'ojFXe B
0] 35%7HA Wold #Ft HElwx 7 By
7} dolds & 4+ AUtk

Alachlor®] A4 FE9] Fvld @& %
E3& aol7t glo]l 80 mg ai L'7HAE 3
70% oVdeloyg 1 o)} FEGAE Bl
I AFFEAN HA 59%71A] o). olde] 7
A 7HA Al HEEEE 40 mg ai LA &

l
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o} Procymidone®] 7% B59FETS EHES HE
39%F 50% ooz tah FF3 eyt 1o
= ghtstA dssol Wik 21ddE 90%E EAth
$HH B7IT Tl SsiMe wgdart SUHEl we
B37} 733) Z7150] 18YelE 95% )30 H3iH
Ak dzTFAA e F il F2 gl o
3 AN Ballgol MY 990 60%71A] FEstAL
U 3 olFe A9 W3} gtk EHZ?Q} £k

47 gede Aoz vehg :rL°ﬂ ;}OW HH"h 21?—J7<H -v—?nge wahd T A
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ol M
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0 1 A 1 Il i i
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0 S S S — R —
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e 50 | |
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o i

80 160 320
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Fig. 1. Degradation rates of the chemicals by the isolates, B59 and B71, determined by culturing them for 21 days
in the 1/10 TSB medium containing various concentrations of chemicals.
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Fig. 2. Transition of degradation rates of procymidone, patathion and alachior by the cultural period.
TN Eelgol 25~31% =U¥THAE 2. ZoE Hug u gl

Parathion2 B5975 HETFoNA wld JFRE F3
3] ®ajso] vk 6Ll 93%9] Ei&S Holth
7b % geksA AR wlg 18YR} o] Fo=
A9 AR TR, MY 6UdNAY Ba&ee
6.7 mg day'olQ.o.m ERTA 7H5eRafe o3 &
HETE Wl Fol] I3 BIHSEE 1.6 mg day o
Atk whE B71 #FE vl 9t Edjgo] 38%
o o233 1 o]FE futstA BHAkaE 2).
A F(191) 7Fshuf H(Enrichment culture)7}1&-& A}
$3lo] 2719% #Al 50 mg ai L'9) parathionS
H7rslel Wi A3, 11~23 mg day'2 EIEHE

Alachlore= ¥j%F 9¥A}o)| BSOTFF HETE 59.6%,
BIITFE 574%9 £3&& BJT ulY 2193k
= 77t 804%9) 68.8%9 EiMES Ho URT 41%
o] Ba&ol vl 28~40%2] EAFAEA7} AA
(28 2.

a3 gzt Fo 7Y FAE TR
ZAe A3 39 394 B uke}l Zo] oA el
AT Aelzt §la, dFele] A& 27 ¢
B3lgo) & ALL Eyon, Hiddrlde AF
F7 Azl Al 79 FHEFH ok Z3E ¢

g Aol gliE Ao ye.
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Fig. 3. Growth of bacterial strains, B59 and B71 in TSB medium with 40 mg ai. L' of procymidone, parathion and
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Algle] pH 5 o) delld e w2 Esfol #o)7t i 05x092 ym ©|TH2¥ 5). BTl
o} 136 pH 49X & F #F F3] ZE FAloA A7)E 04x1.73 imO|JATHE 5).
d&ol I3 wked, ol ol AY FA3A o] Agol) 2§33 F FFE
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Fig. 4. Effects of pH on pesticide degradation by bacterial strains, B59 and B71.

Fig. 5. Scanning electron micrographs of the bacterial strains, B59 (A) and B71 (B).
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Table 5. Comparison of biochemical and physiological characteristics between strains B39, B71 and those of Bergey’s

description
Characteristics B59 Acinetobacter” B71 Pseudomonas”
Gram reaction - - - -
Cell shape Rod Rod Rod Rod
Endospore formation - - - R
Mobility - - + +-
Strict aerobes + + + +
Strict anaerobes - - - -
Catalse + + + +
Oxidase - - + +-
Acid Production from glucose + +- + +-
Growth at 60C or higher - - - -
Growth with 20% or more NaCl - - - -
¥ 9 . described by Holt et al., 1994.
Table 6. Identification of bacterial strains, B59 and B71 by automated identification system
B59 B71
Identification system - .
Identity Similarity Identity Similarity
Biolog Acinetobacter 0.596 Pseudomonas 0.512
A. calcoacet/baumanii/gen 2 0.596 P. corrugata 0.512
MIDI Acinetobacter 0.240 Pseudomonas 0.302
A. johnsonii 0.240 P. putida 0.302
P. viridiflava 0.218

FAOIAHE 5). °18F A BS99} BTIL 7
Acinetobacter%:3} Pseudomonas& 0.2 A5 9t}

EF 771N oF FAMHOEA  MIDI
(microbial identification system, HP6890 & Sherlock)%}
Biolog system(Bio Log™ v.3.7)¢] BAZAINE 6)0lA
F 71 X FARRIE Zolstileu BS9TL Acineto-
bacter sp., BI12 Pseudomonas sp.2 FAHA} &
T 239 Al W F7HHQA TEFg 2APL o] F
olatte 7o Wl 24Y Aoz WuEUL.
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Pesticide Degradation Activity of Several Isolates of Soil Bacteria and Their Identification

Kyung Hun Park, Young Kee Lee', Su Heon Lee', Byung Jun Park, Chan Sub Kim, Ju Hyeon Choi and Jae
Youl Uhm’ (Department of Crop Life Safety, National Institute of Agricultural Science and Technology (NIAST),
Rural Development Administration (RDA), Suwon 441-707, Korea, 1Department of Agricultural Biology, NIAST,
RDA, Suwon 441-707, Korea, 2Coll«ege of Agricultural Biology, Kyungpook National University, Taegu 702-701,
Korea)

Abstract : Two bacteria were isolated from the continuously pesticide-used soil under plastic film house and
upland condition. The degradation test of several pesticides by the selected bacteria, B59 and B71, were
conducted. The degradation rates for 6 pesticides, procymidone, chlorothalonil, ethoprophos, parathion, alachlor and
pendimethalin, in medium by the isolates were 21.1% to 53.2% higher than non-inoculated medium. Under
shaking culture condition, 90% to 95% of procymidone was degraded after 21 days treatment. Parathion was
degraded in the range of 60% to 100% by B71 and BS59, respectively. Otherwise 70% of alachlor was degraded
by the two isolated bacteria during same period. The pH was not significantly affected for degradation of
pesticides. The bacterial strains, BS9 and B71 was identified as Acinetobacter sp. and as Pseudomonas sp. based
on morphological, biochemical and physiological characteristics, and identity and similarity of automatic
identification system, Biolog and MIDI.

Key words : alachlor, bacteria, parathion, pesticide degradation, procymidone
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