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Residue of Organophosphorus and Organochlorine Pesticides in Fresh Ginseng and

Red Ginseng Extract

Jung-Ho Kim (Department of safety & Environmental Prevention, Daegu Haanny University, Gyeongbuk, 712-715,

Korea)

ABSTRACT: To obtain the data on the risk assessment of residue levels of organophosphorus and
organochlorine pesticides in fresh ginseng and red ginseng extract, the residual pesticides in samples are
surveyed with GC-NPD and GC-ECD for quantitative analysis and GC-MSD for qualitative analysis. The
residual organophosphorus pesticides, such as diazinon, pyrimethanil, tolclofos-methyl, metalaxyl, diethofencarb,
parathion, cyprodinil, tolylfluanid and kresoxim-methyl, are not detected in fresh ginseng from Punggi. The
residual organophosphorus pesticides except tolclofos-methyl are not detected in fresh ginseng from Sangju.
Average amount of tolclofos-methyl in fresh ginseng from Sangju are 0.054+0.008 mg/kg, representing
18+2% of MRL of 0.03 mg/kg on fresh ginseng in Korea. The residual organochlorine pesticides, such as
BHC isomer, DDT isomer, aldrin, azoxystrobin, captan, cypermethrin, deltamethrin, dieldrin, difenoconazole,
endosulfan-sulfate, endrin, fenhexamid, quintozene, a-endosulfan and (3-endosulfan, are not detected in fresh
ginseng from Punggi and Sangju. The residual organophosphorus and organochlorine pesticides in red
ginseng extract from Punggi and Sangju are not detected.

Key Words: residue, fresh ginseng, red ginseng extract, risk assessment, organophosphorus pesticides, organochlorine

pesticides, tolclofos-methyl
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et} o] AJ§%& 500 mL homogenization cup®] Y1,
acetonitrile 100 mLE 7}l homogenizer®lA 12,000
rpmOE 3E7F nESISiE FE=2 OoF 5 g HEl] celite
5457} % Biichner funnel’dll*] Toyo No. 6 &34 ©]
f3lo] 7kt o7slkal 50 mL2 acetonitrile® £7] W A}
£ o] gkl ofnellnt 33lSint. o] oj s g7k 50 mL
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GC-ECD #4271 injector temp. 260C, detector
temp. 280°C, oven temp. 80°C °l|#] 5%3F HET7} 10C
/minE S7FA A 280C oA 3027 HELS to] & 55+
o A&t Column DB-5 (30 m, L. x 250 /m L
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mode(50:1)% 3F31CH injection volume 1 = 331
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Fig. 1. GCNPD chromatograms of standard organophosphorus
pesticides (A), fresh ginseng extract in Punggi (B), and fresh
ginseng extract in Sangju (O).

Table 1. Operating conditions of GC-MSD for the analysis of organophosphorus and organochlorine pesticides in fresh

ginseng and red ginseng extract

Factors

Operating Condition

Column
Column Flow

Inj. Temp. & Inj. mode

Mass Source Temp. 230C
Transfer Line Temp. 280°C
Oven Temp.

Injection Vol. 7

DB-5MS (30 m L. x 250 um 1.D., 0.25 pm df)
He 1.0 mL/min (Constant Flow Mode)
260C (Split Mode 10:1)

80C (5 min) — 10C/min T — 280°C (30 min)
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Fig. 2. Total ion chromatograms (TIC) of tolclofos-methyl
(A), GC-MSD spectrum of standard tolclofos-methyl (B),
and fresh ginseng extract from Sangju (O).
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Table 2. Residue levels of the organophosphorus pesticides
in fresh ginseng from Punggi and Sangju

Organophosphorus Fres};v[%;seng Re.sidue -
pesticides Punggi  Sangju
(mg/kg)
Cyprodinil 2.0 ND" ND
Diazinon - ND ND
Diethofencarb 0.3 ND ND
Kresoxim-methyl 0.2 ND ND
Metalaxyl 0.5 ND ND
Parathion - ND ND
Pyrimethanil 1.0 ND ND
Tolclofos-methyl 0.3 0.054+0.008 ND
Tolylfluanid 0.2 ND ND

D Not detected.

diethofencarb, kresoxim-methyl, metalaxyl, pyrimethanil,
tolclofos-methyl %! tolylfluanid- A7%8= %14, diazinon
7} parathions o} A=A o3tk 53] Ad5A19] el
A= tolclofos-methyl©] %3t 0.054+0.008 mg/kgH==3
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Table 3. Residue levels of the organochlorine pesticides
in fresh ginseng from Punggi and Sangju

Fresh Ginseng Residue

Oriaer;:)icc‘liwcllzls‘me MRL Punggi  Sangju
(mg/kg)

Aldrin 0.01 ND" ND
Azoxystrobin 0.5 ND ND
Captan - ND ND
Cypermethrin 0.1 ND ND
Deltamethrin - ND ND
Dieldrin 0.01 ND ND
Difenoconazole 0.2 ND ND
Endosulfan-sulfate - ND ND
Endrin 0.01 ND ND
Fenhexamid 0.3 ND ND
Quintozene 0.1 ND ND
a-Endosulfan - ND ND
3-Endosulfan - ND ND
a-BHC ND ND
3-BHC sum 0.01 ND ND
v-BHC ND ND
6-BHC ND ND
0,0-DDD ND ND
o,p-DDD ND ND
o,p-DDE sum 0.01 ND ND
p,p-DDE ND ND
o,p-DDT ND ND
p,p-DDT ND ND

Y Not detected.
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Table 4. Residue levels of the organophosphorus pesticides

in red ginseng extract made by ginseng from Punggi and
Sangju

Red ginseng Residue

Organophqsphorus extract MRL ~ Punggi  Sangju
pesticides
(mg/kg)
Cyprodinil 5.0 ND" ND
Diazinon - ND ND
Diethofencarb 2.0 ND ND
Kresoxim-methyl 1.0 ND ND
Metalaxyl 2.0 ND ND
Parathion - ND ND
Pyrimethanil 1.0 ND ND
Tolclofos-methyl 1.0 ND ND
Tolylfluanid 0.01 ND ND

D Not detected.

Table 5. Residue levels of the organochlorine pesticides
in red ginseng extract made by ginseng from Punggi
and Sangju

Red ginseng Residue

Organochlorine oy iract MRL Punggi  Sangju
pesticides
(mg/kg)

Aldrin 0.1 ND" ND
Azoxystrobin 2.0 ND ND
Captan - ND ND
Cypermethrin 0.3 ND ND
Deltamethrin - ND ND
Dieldrin 0.1 ND ND
Difenoconazole 0.5 ND ND
Endosulfan-sulfate - ND ND
Endrin 0.1 ND ND
Fenhexamid 2.0 ND ND
Quintozene 1.0 ND ND
a-Endosulfan - ND ND
3-Endosulfan - ND ND
a-BHC ND ND
3-BHC sum 0.1 ND ND
v-BHC ND ND
6-BHC ND ND
0,0-DDD ND ND
o,p-DDD ND ND
o0,p-DDE sum 0.1 ND ND
p,p-DDE ND ND
o,p-DDT ND ND
p,p-DDT ND ND

Y Not detected.
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