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Abstracts

This study was performed to investigate the amount of residual pesticide of commercial medicinal herb in Busan, 2012.
118 Pesticide chemicals were analyzed by Multi-residue analysis method in Korean Food Code. A total of 140 samples
were domestic 60, imported 80 and analyzed by GC-ECD, GC-NPD and GC-MSD.

The recovery rates ranged 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. The detection rate of pesticide residues in domestic and imported medicinal herb was
6.7% and 0.0%, respectively. Chlorpyrifos 0.1 mg/kg (Cornus officinalis), cypermethrin 0.3 mg/kg (Lycium chinense),
fenitrothion 0.1 mg/kg (Gardenia jasminoides) and total endosulfan 0.1 mg/kg (Alisma canaliculatum) were detected and
lower than maximum residue limit (MRL) by Korean Food and Drug Administration (KFDA).
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Table 1. The list of circulated medicinal herbs used in this study

59

Korean name Medicinal herb Domestic Imported
<t Pueraria lobata 5
= Glycyrrhiza uralensis 5
AR, Ostericum koreanum 1
AT Curcuma aromatica 1
a7 Zingiber officinale 2
A2 Pharbitis nil 1
AA] Cinnamomum lourerii )
o Trichosanthes kirilowii 1
gk Pogostemon cablin 1
712} Lycium chinense 2 1
=5} Chrysanthemum morifolium 1
a7 Platycodon grandiflorum 3 1
=23t Lanicera japonica 2
AF Salvia miltiorrhiza 1
=4 Angelica gigas 2
=] Rheum palmatum 1
=l Prunus persica 1
=g Aralia continentalis 2
FZ=8A Eucommia ulmoides 1
LR Liriope platyphylia 3
ey Paeonia suffraticosa 1
2E Akebia quinata 1
=< Commiphora myrrha 1
Hp5} Mentha arvensis 2
wra} Pinellia ternata 1
7] Sinomenium acatum 1
H & Atractylodes macrocephala 3
=9 Poria cocos 4
HAt Rubus coreanus 1
A2l Amomum villosum 1
ARA} Crataegus pinnatifida 1
A Cornus officinalis 4
Aok Dioscorea japonica 2
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Table 1. Continued

Ol

o,

Korean name Medicinal herb Domestic Imported
AbZ9l Zizyphus jujuba 4
Abz Zanthoxylum piperitum 1
g Morus alba 9
RS A Acorus gramineus 1 1
AL Caesalpinia sappan 1
A& Bupleurum falcatum 1
Al aspergillus oryzae 1 1
Alo| Magnolia denudata 1
AR Nelumbo nucitera 1
Q719 Acanthopanax sessiliflorum 1
Qnj Prunus mume 1
KA1 Schisandra chnenisis 1 1
Q9oF Lindera aggregata 1
2918 Dimocarpus longan 3
& Achyranthes japonica 1 1
A Polygala tenuifolia 2
S Cinnamomun loureirii 1 1
o] %] Ailpinia oyphylla 1
olE Lonicera japonica 1
9jojql Coix lachrymajobi 1
Z}oF Paeonia lactiflora 2
Az Anthriscus sylvestris 1
Z ] 1 Fritillaria thunbergii 1
A Z¢ Citrus aurantium 3
A 7 Anemarrhrena asphodeloides 2
A1 Citrus aurantium 1
Al Rehmannia glutinosa 1
A 9 Citrus umshiu 1
2=} Tribulus terrertfris 1
Z}FH A} Plantago asiatica 1 1
A= Atractylodes japonica 1
A Cnidium officinale 4
ZHup Gastrodia elata 2
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Table 1, Continued
Korean name Medicinal herb Domestic Imported
2| A} Gardenia jasminoides 2
ElA} Alisma canaliculatum 2
S5 Q Pleuropterus multflorus 1
H 21 Prunus armeniaca 2
SFHL2} Cyperus rofundus 2
& AF Scrophularia buergeriana 1
& 5 A Corydalis remota 1 1
& 7Y Schizonepeta tenuifolia 1
Z5}) Carthamus tinctorius 2
57| Astragalus membranaceus o
Sk Magnolus thunbergii 3
Total 60 80

Table 2. Selected pesticides list for this study

Groups

Pesticides

Group—1
(18)

Group—2
(24)

Group—3
(18)

Group—4
17

Group—>5
(19)

Group—6
(7)

Group—"7
(7)

Group—8
8

Nitrapyrin, Dimethylvinphos, 8 —BHC, & —BHC, Chlorpyrifos—methyl, Dithiopyr,
Aldrin, Penconazole, Folpet, Paclobutrazole, DDE—PP, Endrin, DDD—-PP, DDT-0OP,
DDT-PP, Captafol, Phosmet, Tetradifon, Mefenacet, Pyrazophos, Cypermethrin,
Pyrimidifen

Ethoprophos, a« —BHC, Dicloran, y —BHC, Tefluthrin, Vinclozolin, Propisochlor,
Bromacil, Mlathion, Tiadimefon, Heptachlor—epoxide, Phenthoate, Triflumizole, «
—endosulfan, Futolanil, Dieldrin, Thifluzamid, Cyflufenamid, S —endosulfan,
Iprodione, Ofurace, Endosulfan—sulfate, EPN, Fenamidone, Phosalone, Acrinathrin,
Permethrin

Dimethoate, Quintozene, Diazinon, Simeconazole, Fenitrothion, Thiazopyr, Dicofol,
Pendimethalin, Zoximde, Chinomethionat, Myclobutanil, Cyproconazole,
Chlorbenzilate, Nonachlor, Fluazinam, Nuarimol, Bifenthrin, Fenvalerate,

Terbutylazine, Chlorothalonil, Tolclofos—methyl, Chlorpyrifos, Fthalide,
Procymidone, Methidathion, Profenofos, Kresoxim—methyl, Diniconazole,
Edifenphos, Bromopropylate, Methoxychlor, Indanofan, Cyhalothrin, Prochloraz,
Deltamethrin

Thiometon, Probenazole, Tebupirimfos, Dimethenamid, Parathion—methyl,
Heptachlor,  Parathion, Tolyfluanid, @ Mecarbam, Dimepiperate, Fenoxanil,
Isoprothiolane, Chlorfenapyr, Ethion, Carbophenothion, Fenprophthrin,
Azinphos—methyl, Fenarimol, Pyridalyl

Isazofos, Pirimicarb, Pirimiphos—methyl, Fipronil, Fludioxonil, Triazophos,
Etoxazole,

Fenobucarb, Cadusafos, Iprobenfos, Esprocarb, Diphenamid, Cyprodinil, Mepronil

Molinate, Diphenylamine, Diethofencarb, Pirimiphos—ethyl, Isofenphos, Prothiofos,
Fenoxycarb, Anilofos
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Fig. 1. Chromatogram of pesticide standard mixture (group 1~5) by GC/ECD,
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Fig. 2. Chromatogram of pesticide standard mixture (group 6~8) by GC/NPD.
BMXA detector), GC/MSD (GC/mass spectrometry
ol Bz Ao 3} 7F o] A==
H Ao A= GC/ECD (GC/electron capture detector)©] £4{241& Table 37 Zth, GO HE71=
oF

detector), GC/NPD

(GC/nitrogen phosphorous

soF w2 E | o]5jaty

EAS 183l ECDQF NPDE

Table 3. Analytical conditions GC/ECD, GC/NPD and GC/MSD for the analysis of residual pesticides

GC/ECD GC/NPD GC/MSD
Instruments Agilent 6890N Agilent 6890N Agilent 6890N GC/5973i
Column HP-5 DB-17 HP-5MS
(80m x0.25mm X 0.25um)  (30m X 0.25mm X 0.25um) (30m X 0.25mm X 0,25um)
Gas flow 1.0 mL/min (Ny) 1.0 mL/min (Ny)

Injection temperature
Detector temperature
Split ratio

Oven temperature

260C
325T
30:1

260C
280C
Splitless

1.0 mL/min (He)
250C
230C
Splitless

80C (2min hold) — 5C/min — 120C(5min hold) — 7C/min — 250C (Omin
hold) — 7C/min — 280C (10min hold) post run: 290C (5min hold)
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Samples (5g)

«— Water (40mL)
< Incubation for 4h

«— Add AcOH 90mL

Shaking (5min)

«— Water 100mL

< Saturation NaCl 50mL

«— DCM 70mL

Dehydration (lower layer)

< Anhydrous NasSOq4

Evaporation

«— Digsolve in AcOH : hexane (2:8) SmL

Purification (florisil 1g)

« Elution AcOH : hexane (2:8) 7mL

Evaporation

«— Mass up with AcOH : hexane (2:8) 2mL

GC

Fig. 8. Schematic diagram of GC analysis for
pesticide multi—residue,

71 9@ oA AMEEE §E8mQl  hexane:
dichloromethane:acetone (50:48.5:1,5)3 sAH=Eo|
A ChEokrhA R HAMo|A AJL513 9= hexane:
acetone (80:20)5 F 7HA9] &&8&ME AAsto] 3
&2 vl

71 A3} hexane.dichloromethane:acetone
gt EESe o

prochloraz, cyproconazole, myclobutanil, ofurace,

ES
bromacil, nuarimol,
penconazole, simeconazole, triflumizole, paclobutrazole,
diniconazole, captafol, chlorothalonil, dimethoate,
tolyfluanid, folpet 5 16% HoF59] 3|4=80] A %3}
Ao, I3y hexan:acetone2dS A ste] I+
24P Y= bromacil, nuarimol, cyproconazole,
myclobutanil, ofurace, penconazole, simeconazole,

triflumizole, paclobutrazole § 9% 61%~116% H
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Table 4. Recovery rate, %RSD and LOD of pesticides detected with ECD (n=4)

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 - -

Group—1 paclobutrazole(A) 88.15 12.37 0.03
(18) DDE—-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
y —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
Group—2 )

Heptachlor—epoxide 86.23 3.32 0.0001

@4) 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. continued

o,

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

Group—4 .
Kresoxim—methyl 89.84 10.26 0.003

a7 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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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

Group=5 g oxanil 90,88 12,27 0.01

(19) 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

Group—6 ) i
Fipronil 72.01 8.53 0.02
M Fiudioxonil 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
Group—"7
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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Table 6. Components Classification of pesticides detected in medicinal herbs

Pesticides Medicinal Ma.XiI.num residue Detgcted
herb limit (mg/kg) concentration (mg/kg)
Chlorpyrifos Cornus officinalis(A<=8) 0.2 0.1
Cypermethrin Lycium chinense(-7]14}) 5.0 0.3
Fenitrothion Gardenia jasminoides(X|A}) 0.4 0.1
Total endosulfan Alisma canaliculatunm(e4A}) 0.2 0.1
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