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Abstract : Distribution of organophosphorous pesticides (OPs) was studied from February to September
2008 in the seawater of Asan Bay, Korea. Among the 29 types of OPs detected during the study period,
IBP(S-benzyl O,0-diisopropyl phosphorothioate), ranging from <1 ng/1 to 377 ng/1, was the most abundant.
Other commonly observed OPs concentrations in the study area included diazinon (Diethyl 2-isopropyl-
4-methyl-6-pyrimidinyl phosphorothionate; <1~307 ng/l), azinphos ethyl (3,4-Dihydro-4-oxo-3-benzotriazinyl-
methyl O,0-diethyl phosphorodithioate; <1~1997 ng/l), malathion (1,2-Di(ethoxycarbonyl)ethyl O,O-
dimethyl phosphordithioates; <1~3013 ng/l), demeton-O (Diethyl 2-(ethylthio)ethyl phosphorothionate;
<1~2403 ng/l), and DDVP (2,2-dichlorovinyl dimethyl phosphate; <1~283 ng/l). Seasonal distribution of
OPs in seawater is dependent on the OP application period. In August, OPs concentrations were generally
decreased with the increased salinity of seawater, implying progressive dilution of pesticides in the estuarine
system. OPs were deposited into Asan Bay from Asan and Sabkyo Lakes as well as surrounding tributaries.
Ten OPs, including diazinon, were detected in the suspended particles of Asan Bay.
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Fig. 1. Sampling stations in Asan Bay, Korea.
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Table 1. Sampling time and number of samples during
study period

Sampling time Sample number

Surface Suspended

Year Month Day water particle
Jan 27 6 6
Mar 32 8 8
May 28 7 7

2008 Jul 17 5 5
Aug 4 5 5
Aug 20 17 6
Sep 24 8 -
Sum 56 37
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Table 2. GC/FPD conditions used for the analysis of
organophosphorous pesticide residue

Instrument Gas Chromatograph
(Shimadzu GC2010)
Feature Split/Splitless mode
Detector Flame Photometric Detector
Column HP5 (Crosslinked, 5% PH ME Siloxane)
30 mx0.32 mmx0.25 um
Carrier gases He - 30 ml/min Air - 115 ml/min H, -
34 ml/min
Injection temp. 250°C
Detector temp. 300°C

Temperature program 70°C for 3 min.; 3°C/min. to 150°C;
hold 5 min.; 2°C/min to 180°C; hold 2
min.; 5°C/min to 280°C; hold 2 min.
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Fig. 2. Detection frequency of organophosphorous pesti-
cides in 56 surface water samples taken from
Asan Bay during the 2008 study period (February
to September).
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Table 3. Organophosphorous pesticides in surface water at each station during the study period (Unit: ng/1)
(a) Sample concentrations on 27 February, 31 March, 28 May, 17 July, 4 August, and 24 September 2008. Unit: ng/I
Satations 1 4 5 8 11 14 AL1 SL1 SL2
Compounds  Time (mm/dd)
2/27 - - 11 12 9 8 111 31 -
3/31 2 <1 2 6 2 18 9 4 -
5/28 - 33 26 53 17 20 88 39 -
IBP 717 - 32 - 307 - - 77 187 64
8/4 249 19 - - - 16 196 144 -
9/24 54 113 55 - <1 49 377 151 188
2/27 - - <1 <1 <1 <1 <1 <1 -
3/31 <1 <1 <1 <1 <1 <1 <1 <1 -
L. 5/28 - <1 <1 <1 <1 <1 105 <1 -
Diazinon 717 - 117 - 307 - - 170 128 60
8/4 110 168 - - - 111 208 279 -
9/24 36 88 40 - <1 32 20 62 74
2/27 - - 1997 <1 1642 59 1821 <1 -
3/31 77 <1 99 56 <1 <1 751 348 -
) 5/28 - 223 97 <1 436 <1 41 66 -
Azinphos ethyl 717 - 1119 - 1220 - - 19 1077 <l
8/4 604 864 - - - 1094 657 1261 -
9/24 <1 83 251 - <1 97 <1 34 626
2/27 - - <1 <1 <1 29 <1 35 -
3/31 18 <1 <1 <1 <1 32 <1 <1 -
) 5/28 - <1 23 33 26 <1 42 <1 -
Malathion 717 ) <1 _ < _ ) <1 <1 <1
8/4 639 758 - - - 452 1334 1929 -
9/24 87 <1 <1 - <1 <1 <1 <1 <1
2/27 - - <1 <1 <1 <1 <1 31 -
3/31 <1 <1 <1 48 <1 57 <1 <1 -
5/28 - <1 <1 <1 590 133 <1 <1 -
Demeton-O 717 - 354 - 1687 - - 818 1464 <l
8/4 <1 1326 - - - 378 1154 131 -
9/24 798 2173 500 - <1 545 2403 788 1277
2/27 - - <1 99 <1 95 <1 38 -
3/31 56 283 <1 97 49 114 58 124 -
5/28 - 13 38 75 82 <1 150 55 -
DDVP 7/17 - <1 - <1 - - 2 <1 <1
8/4 8 4 - - - <1 <1 3 -
9/24 <1 5 <1 - <1 <1 94 3 4
(b) Organophosphorous pesticides concentrations and salinity of samples on 20 August 2008. Unit: ng/I
Stations 2 3 4 5 6 7 8 9 10 11 12 14 AL1 SL1 SL2
Compounds
IBP 251 179 228 138 230 41 26 63 8 15 74 23 127 270 133 162
Diazinon 76 189 236 60 195 56 36 72 140 56 72 174 229 203 232 130 138
Azinphos ethyl <1 <1 <1 136 <1 <1 641 511 820 <l <l 112 <l 160 937 79
Malathion 335 1102 3013 84 2504 <1 85 348 442 288 486 684 2052 1036 1088 1041 2007
Demeton-0 36 <1 <1 1305 1362 376 <1 678 1160 452 <1 1586 <1 1648 1273 204 <1
DDVP <l <1 15 <l 1 32 <1 17 <1 <1 15 <l <l <l 32 9
Salinity (%o) 20 18 1 16 5 25 25 22 22 26 26 23 22 0 0 0
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Fig. 3. Monthly variation of organophosphorous pesticides concentrations in Sabkyo Lake (SL1) and Asan Lake (AL1)
during the 2008 study period (February to September).
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o] AF&-E= wefolth. 3 5(2009)°] Bt Aol mE
M 2006 d=0l= oqbetel A IBP, DDVP, mevinfos,
ethoprophos, disulfoton, diazinon 5°] 2 HEE A2}
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o}, 2008 dl= demeton-O, azinphos ethyl 5-°] 35
T2 A HEHI Ut o] FFEL 29~59 Aol
Eolut Aol 71 Hol A2 =M E30lA o 7|7k
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= AE7]7H2 293 69 E-8D 2 Atolo|t}. AL ZH
% azinphos ethyl> <1~1997 ng/l9] AETEE HAUS
w, 293} 7-8€9l T2 =A HEH UK Table 3). ©]+=

ofatgtell A 2004~20053 ] n.d.~177.0 ng/l(Choi et al.
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