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Monitoring of Pesticide Residues in Herbal Medicines
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We were carried out to monitor pesticide residues in herbal medicine. In Korea Pharmacy, these are no critics
for pesticides except 5 kinds of organic chlorines (BHC, DDT, Aldrin, Endrin, Dieldrin) and heavy metals. We
analysed 53 kinds of pesticides consisted of 14 kinds of organochlorines, 20 kinds of organophosphoruses, and
19 kinds of pesticides estimated endocrine disruptor on 373 samples consisted with 30kinds of herbal medicine.
In this study, Domestic, Chinese and Japanese herbal medicines were tested with GC/ECD, GC/NPD and then
confirmed with GC/MSD. Recoveries were 75~110% in ECD detector and 76~97% in NPD detector.
Detection limits were 0.004 ~0.064ppm in ECD detector and 0.006~0.094ppm in NPD detector. Organochlor-
ines and others were not detected in samples.

Key Words : Herbal medicines, Monitoring, Pesticide residues, Estimated endocrine disruptor
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Table 1. List of herbal medicine used in this study
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Name of herbal medicines

Korean English Family Name
%} Cimicifugae Rhizoma ulggotA 83, Ronunculaceae
Q.9 Linderae Radix BURE3I) Lauraceae
HEF Asparagi Radix W3} Liliaceae
A=A Polygalae Radix ult] &3}, Polygalaceae
%3} Farfarae Flos =3}, Compositae
A=A Clematis Radix up& ol A8l 3t Ranunculaceae
4= Morindae Radix 253 Rubiaceae
qF Glehniae Radix Cum Rhizoma wuels}, Umbelliferae
34 Polygonati Rhizoma W=, Liliaceae
Fa s Chrysanthemi Indici Flos =33}, Compositae
Wzl Thujae Orientalis Semen 2w 23 Cupressaceae
=9 Persicae Semen A3, Rosaceae
w3 Bletillae Tuber w23 Orchidaceae
uhE Saposhnikoviae Radix nualg, Umbelliferae
AbzQl Zizyphi Spinosi Semen 273} Rhomnaceae
ARp& Nelumbinis Semen 93, Nymphaeaceae
LI Arecae Semen ok}, Palmae
e Codonopsitis Radix s &A1}, Campanulaceae
2g Pruni Japonicae Semen Zul 2} Rosaceae
LRy Lilii Bulbus N3t Liliaceae
A4 Polyporus e A #, Polyporaceae
A4t Scophurariae Radix A3} Scrophulariaceae
k-1 Peucedani Radix uluE s}, Umbelliferae
&o Phlomidis Radix ¥E3, Labiatae
wy =g Amomi Rorundi Fructus A3}, Zingiberaceae
AAzt Meliae Toosendan Fructus AFEUR#, Meliaceae
AR Kaempferiae Rhizoma A3 Zingiberaceae
G A Ganoderma Zhn| A4, Polyporaceae
A& Castanea crenata A5 3, Fagaceae
BT Strychni Ignatii Semen w23} Loganiaceae
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Table 2. pesticides for this study

Types (53) Pesticides

Aldrin, Captan, Chlorthalonil, Chlorpyrifos, Dichlofluanide, Profenofos, Quintozene,
Organo Chlorines (14)  Tetradifon, Triadimephon, Bifenthrin, Endrin, Chlorpyrifos-methyl, Procymidone,

Iprodione

Azinpho-methyl, Chinomethionate, Diazinon, EPN, Fenitrothion (MEP), Fenthion
Organic Phosphorus (MPP), Methidathion, Parathion, Parathion-methyl, Phenthoate, Pirimiphos-ethyl,
(20) Prothiofos, Pirimiphos-methyl, Pyrazophos, Triadimenol, Triazophos, Pendimethalin,
Phosalone, Phosphamidone, Tolyfluanid
Alachlor, Aldicarb, BHC, Carbary, Chlordane, Cypermehin, DDT, Diclofol, Dieldrin,
Permethrin, Endosulfen, Fenvalrate, Heptachlor, Kepone, Malathion, Methomyl,
Methoxychlor, Metribuzin, Vinclozollin

Estimated Endocrine
Disruptor (19)

Table 3. Analytical conditions of STD 1, 2

Parameters STD #1 (ECD) STD #2 (ECD)
Model HP 6890 HP 5830
Column Ultra-2 (50mx0.32mmx0.17xm) DB-17 (60mx0.25mmx0.25¢m)
Carrier Gas Nz (0.9mé/min, constant flow) N; (0.8 mé/min, constant flow)
Split ratio 50:1 20:1
Inj. Temp. 280C 210C
Det. Temp. 300C 290C
Oven program
Initial temp. 130C 230C (hold 16 min)
Rate 5C/min 5C/min
final temp. 180C (hold 17 min) 245C (hold 8 min)
Rate A 5C/min 5C/min
Final temp. A 195C (hold 10 min) 270C (hold 5 min)
Rate B 5C/m 10C/m
Final temp. B 290°C (hold 11 min) 290C (hold 23 min)

Table 4. Analytical conditions of STD 3, 4

Parameters Group #3 (NPD) Group #4 (NPD)
Model HP 5890 HP 5890
Column Ultra-2 (50mx0.32mn=0.17um) Ultra-1 (50mx0.32m0%0.174m)
Carrier Gas N; (1.0mé/min, constant flow) Nz (1.1 mé/min, constant flow)
Split ratio 5:1 51
Inj. Temp. 280°C 280C
Det. Temp. 300C 300C
Oven program
Initial temp. 130T 120 (hold 1 min)
Rate 5C/min 5C/min
final temp. 180C (hold 27 min) 150°C (hold 10 min)
Rate A 10°C/min 5C/min
Final temp. A 250°C (hold 10 min) 190°C (hold 5 min)
Rate B 5C/m 10C/m
Final temp. B 290°C (hold 10 min) 300C (hold 5 min)
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«  Shaking
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l
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{
[ GC analysis ‘
Fig. 1. Scheme of sample Extraction.
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Table 5. Recoveries of pesticides detected with ECD (n = 3)

Pesticide Recovery (%) LoD’ Pesticide Recovery (%) LoD
a - BHC 802 £ 05 0.004 Endrin 850 £ 05 0.006
8 - BHC 1 £20 0.006 o - Endosulfan 847 + 0.3 0.006
¥ - BHC 82 15 0.004 B - Endosulfan 8.6 + 0.7 0.057
& - BHC 307 +16 0.016 Endosulfan-sulfate 769 + 20 0.007
op - DDT 8.4 £ 0.1 0.005 Fenvalerate 925 + 0.1 0.012
pp - DDT 24 £ 0.1 0.005 Heptachlor 7 = 08 0.012
Alachlor 889 = 04 0.025 Kepone 83+ 13 0010
Aldrin 745 + 15 0.023 Methoxychlor 867 +15 0.063
Bifenthrin 1062 £ 0.1 0.006 Metribuzin 804 + 07 0.042
Captan 803 £ 0.7 0.033 Pentachloroaniline 8.7 £ 08 0.022
Chlorpyrifos 806 = 07 0.024 Permethrin 1040 £ 02 0.020
Chlorpyrifos-methy! 87 £10 0.006 Procymidone 1075 £ 15 0.010
Chlorthalonil 34 + 06 0.006 Profenofos 933 + 02 0.009
Cypermethrin 920 = 01 0.064 Quintozene 837 04 0.005
Diclofluanide 947 £ 1.1 0.063 Tetradifon 792 + 05 0.025
Dicofol %318 0012 Tradimefon 1052 £ 10 0.021
Dieldrin 802 £ 02 0.005 Vinclozolin 1017 £ 12 0.004

* LOD : Limit of Detection
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Table 6. Recoveries of pesticides detected with NPD (n = 3)

Pesticide Recovery (%) LOD" Pesticide Recovery (%) LOD*
Azinphos-methyl 8.7 + 10 0.025 Phenthoate 833 + 14 0.020
Chinomethionate 970 + 0.8 0.041 Phosalone 868 £ 12 0.043
Diazinon 953 £ 06 0.012 Phosphamidone 203 04 0.015
EPN 881 = 05 0.006 Pirimifos-ethyl 926 £ 0.3 0.019
Fenitrothion 8.1 £ 1.0 0.020 Pirimifos-methyl 921 £ 03 0.013
Malathion 935 + 0.8 0.019 Prothiofos 875+ 08 0.017
Methidathion 911 £ 14 0.019 Pyrazophos 895 £ 0.7 0.007
Parathion-ethyl 896 £ 01 0.022 Triadimenol &85 £ 1.1 0.04
Parathion-methyl 85 £ 0.2 0.020 Triazophos 925 = 06 0.023
Pendimethlain 756 £ 10 0.087 Tolyfluanid 91 £ 06 0.008
* LOD : Limit of Detection
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Fig. 2. Chromatogram of pesticides with STD#1.
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Fig. 3. Chromatogram of pesticides with STD#2.
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Fig. 4. Chromatogram of pesticides with STD#3.
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Fig. 5. Chromatogram
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