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To obtain the residual organochlorine pesticides in the ginseng, the methods of multi-analysis for BHC's isomer,
DDT's isomer and other organochlorine pesticides by GC-ECD are surveyed. The relative retention time for a
-BHC, B-BHC, 8-BHC and v-BHC is 1.000, 1.025, 1.034 and 1.056, respectively. The relative retention time for
0,p-DDE, p,p-DDE, 0,0-DDD, 0,p-DDT, 0,p-DDD, and p,p-DDT is 1.199, 1.230, 1.242, 1.286, 1.329 and 1.333,
respectively. The BHC isomers, DDT's isomer and other organochlorine pesticides are separated with multi-
analysis condition. The qualified defection concentration for a-BHC, Quintozene, Aldrin, Captan, a-Endosulfan,
and Dieldrin is 0.95ng/g, 0.27ng/g, 1.04ng/g, 0.63ng/g, 0.55ng/g and 0.62ng/g, respectively. The qualified defection
concentration for Fenhexamid, Endrin, 3-Endosulfan, 0,p-DDT, Endosulfan-sulfate is 5.71ng/g, 0.61ng/g, 0.48ng/g,
0.44ng/g and 0.51ng/g, respectively. BHC, Aldrin, Dieldrin, Endrin and DDT, which were Korea Food & Drug
Administration advisory pesticides, are not detected in soil environment. Also it's residual organochlorine pesti-
cides are not polluted in the ginseng on Sangju Korea.
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Fig. 1. Schematic flow diagram of multi-analysis for residual organochlorine pesticides in the ginseng.
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Table 1. GC-ECD operating conditions for analysis of
organochlorine pesticides

Name Conditions
Column DB-5
(30mx250zm 1D., 0.25m dp)
Nz 2.0mé/min
Colurmn Flow (Constant Flow mode)
Inj. Temp. & 260C
Injection mode Split mode (50:1)
Detector Temp. 280C

Oven Temp. 80C{5min) = 10C/minT — 280°C(10min)

Injection vol. 18
Make up gas 60mé/min(Np)
Anod gas 6.0mé/min(Ny)
3. A 9 3%
31 AEY 58

BHC ¢]/§ a4, DDT ©]44 @A, Quintozene, Aldrin,
Captan, a-Endosulfan, Dieldrin, Fenhexamid, En-
drin, B-Endosulfan, Endosulfan-sulfates 197}%
FEEAYE FEE FA GAE B2Asigded
&% 9 GC-ECD chromatogram< Fig. 29 2t}

Chromatography Z8 9 &89 AFHY Hr g
Al ©Eo|(Plate height, H)9 o] 24 (Number of
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SEo[(H)=16X[9] 3§ A 7HE)+5] 2
o] 9] AIZHE)F

ol (N)=2d 9] A ol(mm)+ T ol(H)

2 At o714 o] 2u4(N)2 BHC oA
A ¥ wR2sRd «-BHC, B-BHC, 8-BHC 2
v-BHCZ} Zz+2F 117,841, 123,982, 126,008 2 131,531
o3t} éxol()E o-BHC, B-BHC, v-BHC 2 §-
BHCe] 22} 0.254mm, 0.241mm, 0.238mm % 0.228mm
o] AAtH(Table 2). Y¥+A 22 chromatogram 73 ¢
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Fig. 2. GC-ECD chromatogram of 10ng standard pesticides for a-BHC, p-BHC, 8-BHC, Quintozene, Y-BHC,
Aldrin, Captan, 0,p-DDE, a-Endosulfan, p,p~-DDE, 0,0-DDD, Dieldrin, Fenhexamid, Endrin, f-Endosulfan,
0,0-DDT, 0,p-DDD, p,p-DDT and Endosulfan-sulfate.

Table 2. Relative retention time and number of theoretical
plate(N) on the GC-ECD for analysis of orga-
nochlorine pesticides

Relative Number of Plate

Common name retention theoretical height(H)

time plate(N) (mm)
a-BHC 1.000 117841 0.24
B-BHC 1.025 123982 0.241
§-BHC 1.034 126008 0.238
Quintozene 1.038 31772 0.944
vy-BHC 1.056 131531 0.228
Aldrin 1.143 154002 014
Captan 1.183 165030 0.181
o,p-DDE 1.199 169612 0.176
a-Endosulfan 1.218 174897 0.171
2,p-DDE 1.230 178354 0.168
0,0-DDD 1.242 181857 0.164
Dieldrin 1.246 133088 0.163
Fenhexamid 1.261 187398 0.160
Endrin 1.279 192882 0.155
f-Endosuifan 1.283 194205 0.154
o,p-DDT 1.286 195123 0.153
o,p-DDD 1.329 208227 0.144
p,p-DDT 1.333 209690 0.143
Endosulfan-sulfate  1.338 211070 0.142

o} §-BHC, 5-BHC, Quintozene, v-BHC, Aldrin, Cap-
tan, 0,p-DDE ¥ a-Endosulfan Af3< H-3 A7+
L. 74z} 1025, 1.034, 1.038, 1.056, 1.143, 1.183, 1.199
1.218°12 tH(Table 2). £3 p,p-DDE, 0,0-DDD,
Dieldrin, Fenhexamid, Endrin, B-Endosulfan, o,p-
DDT, o,p-DDD, p,p-DDT % Endosulfan-sulfate?]
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Table 3. Resolution of organochlorine pesticides on the

GC-ECD
Peak Resolution
a-BHC between B-BHC 2.76
B-BHC between 6-BHC 0.89
§-BHC between Quintozene 031
Quintozene between Y-BHC 1.28
Y-BHC between Aldrin 9.30
Aldrin between Captan 431
Captan between o,p-DDE 2.05
0,0-DDE between a-Endosulfan 1.99
a-Endosulfan between p,p-DDE 1.28
p,p~DDE between 0,0-DDD 1.29
0,0-DDD between Dieldrin 0.45
Dieldrin between Fenhexamid 156
Fenhexamid between Endrin 142
Endrin between B-Endosulfan 0.47
B-Endosulfan between o,p-DDT 0.32
0,p~-DDT between o,p-DDD 456
0,0-DDD between p,p-DDT 0.50
p,p-DDT between Endosulfan-sulfate 047

H(MRMs, Multi Residue Method)& #|¥39, ¢
e dis Sstd EAMEE A4 ATsta gl
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ment of Food and Agriculture)ol A 713t %4
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Table 4. Detection limit and qualified detection concen-
tration on the GC-ECD for evaluation of re-

sidual organochlorine pesticides

197

Common name D.etfection Qualified fietection
limit(pg)  concentration(ng/g)
a-BHC 158 0.95
p-BHC 303 1.81
8-BHC 17.0 1.02
Quintozene 45 027
v-BHC 20.4 1.22
Aldrin 17.3 1.04
Captan 10.6 0.63
0,0~-DDE 86 052
a-Endosulfan 9.1 0.55
p,p-DDE 6.9 041
0,0-DDD 116 0.70
Dieldrin 10.3 062
Fenhexamid 95.2 571
Endrin 10.2 0.61
B-Endosulfan 8.0 0.48
0,p-DDT 74 044
o,p~DDD 85 051
p,p-DDT 196 117
Endosulfan-sulfate 85 051

£ i, §42AE¥EE a-BHC, Quintozene, Aldrin,
Captan, a-Endosulfan, Dieldrin®] Z}Z 0.95ng/g,
0.27ng/g, 1.04ng/g, 0.63ng/g, 055ng/g = 0.62ng/g
o]t} =3 Fenhexamid, Endrin, B-Endosulfan,
0,p-DDT, Endosulfan-sulfate®= Z7Z+ 5.71ng/g,
061ng/g, 048ng/g, 044ng/g 2 0.5Ing/golAH Table
4). AAA A7 FHA AR FT FF TR HA
A& FTEO g g B A EMEAGA
AEHA ¥ormz EFPEND: not detected)E
b}

34. A4 2 ANES F F7192A S #AF

Fig. 3& <14A 8¢9 GC-ECD chromatogramo)
t}. Fig. 29 19717 o4& EEFANA el o
BHC, Quintozene, Aldrin, Captan, a-Endosulfan,
Dieldrin®] A1 A7+ 21.455%, 22.281%, 245274,
25.390%, 261388 2 267438 37} YEh}x]
Zokth =3 Fig. 19 EF2F A vEbd Fenhex-
amid, Endrin, B-Endosulfan, o,p-DDT, Endosulfan-
sulfate®] #A A7) 27.056 &, 27.449%, 27543%,
27.608% 2 287148 =7t YehdA] st}

AFerEtAA A E F7194A o=
BHC(a, 8,7 2 6 - BHCO)® 0.2ppm, DDT(MODD 2
DDE)+= 0.1ppm, Aldrin, Dieldrin, Endring 0.0lppm

o2 H4712e AHAEU? o5 2% 22 5
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Fig. 3. GC-ECD chromatogram for analysis of residual organochlorine pesticides in the ginseng.

Table 5. Residual levels of organochlorine pesticides in the ginseng and soil on the Sangju

Ginseng Soil
Common name Ttriplicate Ttriplicate Ttriplicate Ttriplicate Ttriplicate Ttriplicate
1 2 3 1 2 3
a-BHC ND” ND ND ND ND ND
B-BHC ND ND ND ND ND ND
5-BHC ND ND ND ND ND ND
Quintozene ND ND ND ND ND ND
Y-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
Captan ND ND ND ND ND ND
0,0-DDE ND ND ND ND ND ND
a-Endosulfan ND ND ND ND ND ND
p,p-DDE ND ND ND ND ND ND
0,0-DDD ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Fenhexamid ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
B-Endosulfan ND ND ND ND ND ND
0,p-DDT ND ND ND ND ND ND
0,p~-DDD ND ND ND ND ND ND
p,p-DDT ND ND ND ND ND ND
Endosulfan-sulfate ND ND ND ND ND ND

UND: not detected

Ar}. o] Table 59149 Zo] 348 BAMojA F
dalA BAE Hdoh E£F A E o kE A A ol A
TFAT F718424 F ooz A AH&HL
9= ¥0% 22 Quintozene, Captan, a-Endosulfan,
Fenhexamid, B-Endosulfan, Endosulfan-sulfate’s ¢
f71EAAGE BAS Houoh

adutd o2 Ao FAL Hrter] YA A
A3 2 #AL Wd, A 3, AYA
2 TolA st ot wetAq Alge] d4A Y A

A9 gelo] BRYY A9 5 Ao a8

=
=
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