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Abstracts

This study was conducted to investigate the amount of pesticide residues in a total of 132 samples of 78 different

types of commercial medicinal herbs (CMHs) in Busan area in 2011. Simultaneous analysis method of multiple pesticide

residues was performed to extract and purify pesticide residues in CMHs. The prepared samples were analyzed with the
GC-1 ECD, GC-NPD, GC-MSD. The recovery rates and limit of detection (LOD) were checked to determine pesticides
analyzed in this study. The recovery rates were ranged from 44% to 134% in most pesticides. LOD of the most pesticides

was lower than 0.06 mg/kg except 0.1 mg/kg of simeconazole. In conclusion, the pesticides such as total endosulfan,

isoprothiolane, fenpropathirn were detected in 3 of the 132 samples. The amount of the detected total endosulfan (0.8

mg/kg and 2.1 mg/kg, respectively) and isoprothiolane (3.3 mg/kg) in Alismatis Rhizoma were higher than MRL set by
the Korea Food and Drug Administration (KFDA), while the level of Fenpropathrin (0.02 mg/kg) in Crataegi Fructus

was below the MRL listed on the European Pharmacopoeia (EP).
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Table 1, The list of commercial herbal medicines used in this study
Korean name Scientific name Domestic Imported
product product

Back—chul Atractylodes macrocephala koidzumi 1 2
Gil=kyoung Platycodonis Radix 2

Dang—gwi Angelicae Gigantis Radix 1

Gam—cho Glycyrrhizae Radix et Rhizoma 3
Gu—gi—za Lycii Fructus 1 1
San—su—yu Corni Fructus 2 1
Dang—sam Codonopsis Pilosulae Radix 1
Mok—gwa Chaenomelis 1
Gyeol-myeong—za Cassiae Semen 2 1
Baek—pyeon—du Dolichoris Semen 2
Mae—kmun—dong Liriopis Tuber

Kang—hwal Osterici Radix 1
Gu—maek Dianthi Herba

Gwal—luin Trichosanthis Semen 1
Gal—gun Puerariae Radix 1 3
Do—in Persicae Semen 3
Bang—pung Saposhnikoviae Radix 2
U—sul Achyranthis Radix 2
Si—ho Bupleuri Radix 4
Hong—hwa Carthami Flos 3
Cheon—gung Cnidii Ehizoma 3

Chang—chul Atractylodis Rhizoma 2
O—su—yu Evodiae Fructus 2
Chang—i—za Xanthii Fructus 3
Gi—mo Anemarrhenae 1 2
Won—gi Polygalae Radix 2
Taek—sa Alismatis Rhizoma 2

San—yak Dioscoreae Rhizoma 2
Seok—chang—po Acori Gramineri Rhizoma 1 3
Gak—yak Paeoniae Radix 2 2
Sang—yeop Mori Folium 1

Gi—sil Ponciri Fructus 1 1
Hyang—bu—za Cyperi Rhizoma 1

Pae—mo Fritillariae Pallidiflorae Bulbus 1
Mok—hwang Aucklandiae Radix 2
Gi—gak Aurantii Fructus Immaturus 1
Chi—za Gardeniae Fructus 2
So—mok Caesalpiniae Lignum 2
O—ga—pi Acanthopanax Root Bark 2
Hwi—hyang Foeniculi Fructus 3
Hu—bak Magnoliae Cortex 1
Sin—gok Massa Medicata Fermentata 1 1
Cha—jeon—za Plantaginis Semen 1
Bin—rang—za Arecae Semen 1
Nae—bo—kza Raphani Semen 2
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Table 1, The list of commercial herbal medicines used in this study (continued)

Korean name Scientific name Domestic Imported
product product
Gwang—gwak—hyang Pogostemonis Herba 1
San—sa Crataegi Fructus 1
Gwak—hyang Agastachis Herba 1
Bong—chul Curcuma zedoaria 1
Sin—i—hwa - 1
Bu—za Aconiti Lateralis Radix Preparata 1
Nam—sung Arisaematis Rhizoma 1
Man—hyung—=za Viticis Fructus 1
Bok—bun—=za Rubi Fructus 1
Sa—in Amomi Fructus 1
Yun—za—yuk Nelumbinis Semen 1
U—-myang—gwak Epimedii Herba 1
Bak—bu—gun Stemonae Radix 1
Mak—a Hordei Fructus Germinatus
Suk—gok Dendrobii Herba 1
Gul—pae—mo Fritillariae Thunbergii Bulbus 1
Suk—gi—hwang Rehmanniae Radix Preparata 1
To—sa—=za Cuscutae Semen 1
Gang—hwang Curcumae Longae Rhizoma 1
Mok—dan—py Moutan Cortex Radicis 1
Baek—iji Angelicae Dahuicae Radix 1
Ban—ha Pinelliae Tuber 1
Hwang—gi Astragali Radix 1
O—mi—za Schisandrae 1
Pil—bal Piperis Longi Fructus 1
Chun—mun—dong Asparagi Tuber 1
Bok—ryoung Hoelen 1
Ul-gum Curcumae longe Radix 1
Chun—nam-sung Arisaematis Rhizoma 1
Hae—dong—py Kalopanacis Cortex 1
Mok—dong Akebiae Caulis 1
Sa—sam Adenophorae Radix 1
San—zo—in Zizyphi Semen 1
Total 94
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Table 2. Selected pesticides list for this study

Group Pesticide
Group—1 Nitrapyrin, Dimethylvinphos, # —BHC, § —BHC, Chlorpyrifos—methyl, Dithiopyr, aldrin,
(19) Penconazole, Folpet, Paclobutrazole, DDE—PP, Endrin, DDD—-PP, DDT-OP, DDT-PP,
Captafol, Phosmet, Tetradifon, Mefenacet, Pyrazophos, Cypermethrin, Pyrimidifen
Ethoprophos, ¢ —BHC, Dicloran, y —BHC, Tefluthrin, Vinclozolin,
Group—2 Propisochlor, Bromacil, Mlathion, Tiadimefon, Heptachlor—epoxide,
(24) Phenthoate, Triflumizole, @ —endosulfan, Futolanil, Dieldrin, Thifluzamid, Cyflufenamid,
B —endosulfan, Iprodione, Ofurace, Endosulfan—sulfate, EPN, Fenamidone, Phosalone,
Acrinathrin, Permethrin
Group—3 Dime.thoate,. Quin‘Fozene, l?iazinon: Simeconazole, ]:i‘enitrothion, Thiazopyr, Dic.ofol,
(19) Pendimethalin, Zoximde, Chinomethionat, Myclobutanil, Cyproconazole, Chlorbenzilate,
Nonachlor, Fluazinam, Nuarimol, Bifenthrin, Fenvalerate,
Group—4 Terbgtylagine, Chlorothalonil, To'lclofos—methyl,' Chlorpyrifos,. Fthalide, Procymidone,
17 Methidathion, Profenofos, Kresoxim—methyl, Diniconazole, Edifenphos, Bromopropylate,
Methoxychlor, Indanofan, Cyhalothrin, Prochloraz, Deltamethrin
Thiometon, Probenazole, Tebupirimfos, Dimethenamid, Parathion—methyl,
Group—> Heptachlor, Parathion, Tolyfluanid, Mecarbam, Dimepiperate, Fenoxanil,
(19 Isoprothiolane, Chlorfenapyr, Ethion, Carbophenothion, Fenprophthrin,
Azinphos—methyl, Fenarimol, Pyridalyl
Gro(t;g)—6 Isazofos, Pirimicarb, Pirimiphos—methyl, Fipronil, Fludioxonil, Triazophos, Etoxazole,
Group—"7 . . . .
) Fenobucarb, Cadusafos, Iprobenfos, Esprocarb, Diphenamid, Cyprodinil, Mepronil,
Group—8 Molinate, Diphenylamine, Diethofencarb, Pirimiphos—ethyl, Isofenphos,
(8) Prothiofos, Fenoxycarb, Anilofos
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Fig. 2. Chromatograms of pesticide standard mixture (Group—1~5) by GC/ECD.
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Table 3. Analytical condition for 118 pesticides

GC/u ECD GC/NPD GC/MSD
Instrument Agilent 6890N Agilent 6890N GC/59731
Column HP-5, DB—17 (30 m%x0.25 mx0.25 um) HP-5MS(30 m X 0.25 mm X 0.25 um)

Inlet temp. 260TC 250TC
Column flow 1.0 mL/min(Ny) 1.0 mL/min(He)
Injection vol, 1 xL 3 uL Source : 230TC

Det. temp. 325T 280TC Quad, : 150TC

Split ratio 30:1 splitless splitless

80 (2 min hold) — 5€C / min — 120C(5 min hold) — 7€ / min — 250C(0 min hold)

Oven — 7C / min — 2807 (10 min hold) Post run: 290C (5 min hold)
RSk ¥ AlEgE
GC/p ECD (GC/y Electron Capture Detector), A& 9F 500 g& 2 BH5}o] oF 5 g& ol & 40 mL
GC/NPD (GC/Nitrogen Phosphorous Detector), S 93 4AZE ] T Aok o] sk AlERE (1]
GC/MSD (GC/Mass Spectrometry Detector)2] E-4] S A}83510] Fig 13 2 3oz AR a|ste] 9L A
3-golS GC/y ECD U GC—NPDeo|-&35}o] HA514ch

RLSy |
2702 table 30 WehfSith, GO HE7IE FoF EE
o] gstz EAS 185kl ECD, NPDE A5t

2zke] Aa7)ol dal FHolarity)ol Aol 27149 BAEel B4

column (DB-17, HP=5)& AR&eMle. GC/uw HOD.  » qizie)4 284 24409 B2 (accuracy) %
GO/NPDAA tZd SoHdE2 GO/MSDE €3l 42 guiw (precision) 24317] 98] 48 AP 538
e ot Shict. WA ARsrel BEEA g ofsite] LODY

2.5~120 W99 118F o H=8A& A7 &
Fig.10] wiet 39] Rbs A3t} fl5=88 S4stalh
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e water (40mD) M| A= =H

M incubation for 4h = o -

*— add AcOH 9om 118F9 & T 8YE F=HE Alxsto] Almel
Shakina(s min) A7V Fig.10] wel Axe) BHe AH ARE 7]7)

+— Werer 100m) BT T A7be 5oF5e] S0} peako] WHE 7%

[ sat. NaCl 50ml
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Fig. 1. A scheme for multi—residue E o)A AR TR BEajurs o] HaAl 2|3 A
analysis of pesticides.
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Table 4. Recovery rate, % RSD and LOD of pesticides detected with ¢ ECD (n=4)

49

Group Pesticide Recovery rate (%) %RSD LOD(mg/kg)
Nitrapyrin 107.18 9.36 0.001
Dimethylvinphos 65,51 10.02 0.01
8 —BHC 90.07 2.67 0.0002
6 —BHC 85.98 12.62 0.0006
Chlorpyrifos—methyl 91.34 3.54 0.0001
Dithiopyr 85.66 4.37 0.0003
Aldrin 99.55 9.66 0.0002
Penconazole(A) 87.46 8.25 0.004
Folfet - - -
Captafol 3.62 - —
Paclobutrazole(A) 88.15 12.87 0.03

Group=1 (18) (e pp 82,53 2.96 0.0001
Endrin(A) 102.70 3.74 0.001
DDD—-PP 78.41 8.06 0.0003
DDT-OP 79.62 2.94 0.0001
DDT-PP 105.47 9.14 0.0006
Phosmet 66.03 17.47 0.01
Tetradifon 90.80 5.18 0.001
Mefenacet(A) 90.16 2.01 0.01
Pyrazophos 51.88 12.35 0.01
Cypermethrin 76.90 10.79 0.005
Pyrimidifen(A) 90.24 6.43 0.01
Ethoprophos 82.04 4,97 0.003
a —BHC 84.17 10.29 0.0002
Dicloran 85.00 2.45 0.0002
vy —BHC 95.42 3.85 0.0003
Tefluthrin 94.93 3.21 0.0006
Vinclozolin 86.18 4.45 0.0003
Propisochlor 82.79 7.00 0.0058
Bromacil(A) 90.32 2.27 0.002
Malathion 87.93 2.31 0.008
Tiadimefon 58.81 9.73 0.003

%;Bup*z Heptachlor—epoxide 86.23 3.32 0.0001
Phenthoate 91.10 11.85 0.001
Triflumizole(A) 116.46 9.89 0.004
a —endosulfan 87.70 3.35 0.0002
Futolanil 81.00 12.40 0.02
Dieldrin 88.80 0.98 0.0002
Thifluzamid 87.95 6.55 0.0001
Cyflufenamid 84,64 15.29 0.002
B —endosulfan 99.94 10,03 0.0008
Iprodione 89.84 2.14 0.005
Ofurace(A) 73.29 32.60 0.01
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Table 4., Recovery rate, % RSD and LOD of pesticides detected with ¢ ECD (n=4) (contnued)

Group Pesticide Recovery rate (%) %RSD LOD(mg/kg)
Endosulfan—sulfate 89.87 5.88 0.001
EPN 89.73 5.12 0.0003
Fenamidone 78.75 8.11 0.0008
Group—2
Phosalone 87.30 12,17 0.0002
Acrinathrin 73.56 6.17 0.004
Permethrin 92.90 14,72 0.007
Quintozene 91.11 2.30 0.001
Diazinon 67.25 8.40 0.008
Simeconazole(A) 115.77 38.84 0.1
Fenitrothion 107.52 3.76 0.001
Thiazopyr 88.99 7.89 0.002
Dimethoate 17.30 - -
Dicofol 122.53 3.75 0.04
Pendimethalin 90.03 4.69 0.0003
Group—3 Zoximde 97.99 11,76 0.005
(18) Chinomethionat 76.57 7.99 0.002
Myclobutanil(A) 61.58 15.59 0.008
Cyproconazole(A) 78.53 7.99 0.05
Chlorbenzilate 73.48 10.82 0.009
Nonachlor 83.40 2.27 0.001
Fluazinam 62.70 13.17 0.01
Nuarimol(A) 87.47 1.72 0.0003
Bifenthrin 85.87 6.43 0.002
Fenvalerate 79.22 9.97 0.0008
Terbutylazine 81.17 18.46 0.09
Tolclofos—methyl 92.71 13.02 0.005
Chlorpyrifos 94.11 14,72 0.004
Fthalide 87.90 4.83 0.001
Procymidone 102,16 17,97 0.003
Methidathion 93.89 6.26 0.01
Chlorothalonil 21.62 — —
Profenofos 92.58 4,88 0.01
8ﬁgup_4f Kresoxim—methyl 89,84 10,26 0.003
Diniconazole 44,07 6.73 0.001
Edifenphos 95.90 13.53 0.009
Bromopropylate 84.04 9.92 0.003
Methoxychlor 109.80 15.06 0.003
Indanofan 92.53 10,97 0.01
Cyhalothrin 87.57 7.30 0.005
Prochloraz(A) 48.67 17.31 0.02
Deltamethrin 70.03 13.08 0.01
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Table 4., Recovery rate, % RSD and LOD of pesticides detected with ¢ ECD (n=4) (contnued)

ol

Group Pesticide Recovery rate (%) %RSD LOD(mg/kg)
Thiometon 77.39 2.70 0.01
Probenazole 99.03 13.41 0.01
Tebupirimfos 93.81 10,16 0.02
Dimethenamid 93.92 4,95 0.01
Parathion—methyl 94.08 2.92 0.001
Heptachlor 98.06 7.61 0.004
Parathion 93.58 6.89 0.002
Mecarbam 95.29 2.01 0.004
Dimepiperate 88.41 8.03 0.03
8%0)‘“3_5 Fenoxanil 90.88 12,27 0.01
Isoprothiolane 88.97 1.47 0.001
Tolyfluanid 14.06 — —
Chlorfenapyr 104.98 7.69 0.0004
Ethion 91.10 1.61 0.001
Carbophenothion 91.33 8.17 0.002
Fenprophthrin 81,82 1.72 0.001
Azinphos—methyl 108.88 8.60 0.01
Fenarimol 71.01 1.95 0.001
Pyridalyl 101,91 2.63 0.001
Table 5. Recovery rate, % RSD and LOD of pesticides detected with NPD (n=4)
Group Pesticide Recovery rate (%) %RSD LOD(mg/kg)
Isazofos 121,91 5.36 0.02
Pirimicarb 110,26 12.79 0.01
Pirimiphos—methyl 119,31 9.20 0.01
(G;;O‘lp_(s Fipronil 72.01 8.53 0.02
Fludioxonil 77.85 5.12 0.02
Triazophos 81.52 11,22 0.01
Etoxazole 76.85 2.93 0.06
Fenobucarb 92.14 3.51 0.01
Cadusafos 116.15 10.83 0.01
Iprobenfos 113,32 14,27 0.02
G(I;;upq Esprocarb 134.09 2.39 0.01
Diphenamid 100,93 2.71 0.02
Cyprodinil 115,57 8.98 0.01
Mepronil 119.22 9.22 0.04
Molinate 72.69 5.88 0.01
Diphenylamine 85.32 9.43 0.02
Diethofencarb 128,22 1.55 0.04
Group—8 Pirimiphos—ethyl 111.03 8.62 0.004
(8) Isofenphos 111.30 14.40 0.01
Prothiofos 119,28 4.25 0.01
Fenoxycarb 130.05 4.12 0.05
Anilofos 129.31 6.53 0.01
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