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Analysis of Residual Pesticides in Herbal Drugs :
GC/MS Analysis of 27 Controlled Pesticides
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Abstract—GC/MS analysis of 27 controlled pesticides in herbal drugs was studied. Selected ion
monitoring(sim) technique was applied to increase the GC/MS sensitivity. Typical peaks in the mass
spectrum of each pesticides were selected as quantitation, confirmation or alternate ion. Twenty seven
pesticides were divided into five groups according to their retention time and the peaks for SIM were
programmed accordingly. The combination of two ionization methods, electron impact(ED-SIM-MS and
negative ion chemical ionization(NCD-SIM-MS, were wellitted for the detection, confirmation and
quantitation of multiclass residual pesticides in herbal drugs.
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Aol ALg3 A7 (EHE, Zingiberis rhizoma), 2
Z(K5KE, Platycodi radix), T71RUWAETF, Lyci
fructus), A=) (B, Aurantii Nobilis Pericarpium)
o] AofAl g 1991 69 HE] 19931 8Y Alelel A
< A% ok AR obzol|A] stk A, e
Bug AHEET

Alek &t 2171

Y2 FFEoz AME® 24-dichloro-1-nitroben-
zene(2,4-DCNB)& Fluka AG Co. (Switzerland)A}
AZoln, ¥ HFEZL Chem. Service, Po-
lyscience Corp., ®% Wako Pure Chemicalrl #H|¥
o2 1 FR9 &re ugy 2k

f714944 : o-BHC(99.5%), B-BHC(98.9%), v
BHC(99.9%). 6-BHC(99.5%), endrin(98.9%), cap-
tan(99.5%), captafol(99.5%), p.p-DDD(98%), p.
p-DDT(99.9%), chlorothalonil(99.9%), chlorpyri-
0s(99.9%), p.p-DDE(99.8%). folpet(99.8%), tet-
radifon(99.6%)

$7121A : diazinon(99.6%). dimethoate(99.8%),
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(99.5%), parathion(99.8%), EPN(99.9%). azinph-
osmethyl(99.9%), methidathion(99.9%)

Fhajl|o) E4) : MIPC(Isoprocarb)(99.8%), omet-
hoate(99.9%), carbaryl(99.7%), carbofuran(99.9%)
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Table I— Retention window for the GC/SIM-MS analysis of pesticides

Group Retention window(min) Compound
1 3.0~7.2 2.4-DCNB, MIPC. omethoaate
2 7.2~11.0 oBHC, B-BHC, vBHC, 8-BHC, carbofuran, dimethoate, diazinon,
chlorothalonil
3 11.0~14.0 carbaryl, fenitrothion, malathion, fenthion, chloropifos, kparathion
4 14.0~18.5 Captan, folpet. methidathion, DDE, endrin
5 18.5~25.0 DDD. DDT, captafol, EPN, tetradifon, azinphos-methyl

VG Trio 11 Mass spetrometerg AH-319th. Oven
ZEE 140°C(0.5 min)lA 275°C2 min)7HA] £
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Fig. 1 GC/MS total ion chromatograms of pesticide
standards A: EI-SIM B: PCI-SIM C: NCI-SIM
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Table Il — Comparison of detection limits (S/N=3) of pesticides analyzed by different detection modes

Limit of Detection (pg)

Compound ECD/NPD NCl El PCl

OCs o-BHC 04 0.007 04 5.0

B-BHC 0.6 0.002 0.5 8.0

vBHC 0.6 0.01 0.5 6.0

5-BHC 0.6 0.01 0.6 5.0

Chlorothalonil 1.3 0.006 0.3 1.0

Chlorpyrifos 1.7 0.03 0.5 3.0

Captan 1.7 1.5 0.9 24.0

Folpet 1.7 0.2 1.1 2.0

DDE 1.3 0.02 0.2 4.0

Endrin 1.3 0.05 8.0 24.0

DDD 2.5 0.23 0.5 5.0

DDT 1.7 0.25 6.0 8.0

Captafol 5.0 0.08 21.0 13.0

Tetradifon 2.5 0.005 7.6 1.0

OPs & MIPC 3.0 0.01 0.1 0.3

Carbamates Omethoate - 24 4.7 0.5

Dimethoate - 49.0 0.6 2.0

Carbofuran 1.3 0.02 0.3 5.0

Diazinon 0.6 0.01 0.6 1.0

Carbaryl 1.2 2.1 14 1.0

Fenitrothion 1.2 0.1 0.3 20.0

Malathion 14 0.008 0.1 2.0

Fenthion 1.3 - 0.1 40

Parathion 1.2 0.09 0.1 39.0

Methidathion ~ 0.03 0.2 13.0

EPN 6.0 0.06 0.6 22.0

Azinphosmethyl - 0.04 3.3 22.0
m 3617 “ . 3 '~‘v$’§‘!
100 it soe _ if

(CINCH, unspiked
{A)El, unspiked
l: 4.0 £.9 .0 19.9 A2.8 :61 L 3 ;G a 1'll ;2 (;3. k13 l‘,.l.i’;tz e 3 ’zlxigié
(RIEL, spiked ] z “ (DINCI, unspiked *
\les
/
rdad 2 [ s
25
| = L 2
L
Iy 4.8 6.9 ... is, e FEWY 1s.9 16,9 T ) FRCEMETI Y 21,9 ': 4.9 $.0 8,0 19.8 i12.8 A%.9 1.9 A0.9 29.9 22.9 24.9

Fig. 2— Total ion chromatograms(El) of Platycodi Ra-
dix extract analyzed by GC/SIM-MS
* peak numbers are as in Table II

& A9 52 fr194A9) 44 10°~10" ppm7t
A, 57120 A9} Fiutelo] £l 79 4= ppmoll P33}
= Yolti(Table II1). A} 5 T 78] age=
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Fig. 2 — Total ion chromatograms(NCI) of Platycodi Ra-
dix extract analyzed by GC/SIM-MS

whro] SIM Z2 @S FHEA GO/MSe] HE =
=& EL PCIL NCIZ wHto] HE Ruo ;g 7} §oF
o] AEAI(S/N=3)& 73}, Table IIIo) YeRd
3} o] EI-SIMOA fr71g2Aet 710419 735
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Table IV— Recoveries(%) and detection limits(MDL) for pesticides spiked to Platycodi Radix

NCI-SIM EI-SIM

Compound recovery(%) RSD” MDL(pg)  recovery(%) RSD” MDL(pg)
o-BHC 90.6 22.5 2.9 98.3 7.7 19.0
Dimethoate (1146 1.0, 0.3 . . 823 .85 17.0
Carbofuran - 107.7 9.2 1.9
B-BHC 1214 14.0 0.2 904 8.7 26.0
v-BHC 80.7 9.2 0.2 114.8 9.4 1100.0
§-BHC 848 32.0 2.7 99.8 7.2 260.0
Chlorothalonil 62.1 24.3 4.8 739 6.5 5.1
Diazinon 120.2 1.0 25.3 104.3 7.8 12.0
Carbaryl - 109.0 8.3 12.0
Fenitrothion 100.0 0.5 0.9 100.3 7.6 81.0
Maathion 80.6 2.3 1.0 108.8 10.1 630.0
Fenthion - 1134 12.2 6.6
Parathion 121.1 1.7 0.4 106.3 9.5 8.5
Chloropyrifos 80.4 4.1 39 87.7 37 48.0
Captan 30.2 1.1 220.0 48.0 2.3 5.0
folpet 95.0 1.4 0.2 95.0 52 17000.0
Methidathion 121.0 3.3 0.7 118.6 8.3 160.0
DDE 1134 3.7 40.0 107.7 7.6 51.0
Endrin - 99.5 6.8 38.0
DDD 108.2 11.3 43.0 121.0 75 13.0
DDT 853 0.9 0.5 1134 8.3 0.7
EPN 815 22.6 0.008 110.2 9.2 110.7
Tetradifon 914 46 2.1 101.8 8.3 7.7
Azinphosmethyl 815 0.6 1214 10.3 8.7
Mean+SD 93.2+8.3 96.8+7.9

“ RSD : relative standard deviation

0.1~1.4 pgelAa, NCI-SIMIAE 719449 7
$ 0.005~0.02 pg, #7122 234 0.01~0.09 pgol
oo, PCI-SIMeIME f71g9aAle] 44 1~8pg. &
710418] H4 0.3~13pgeldet. o] Aol
ECD, NPD= GC/EI-SIM-MS$H A9 H|5=3t 59
AE =8 29 FA3, GC/NCI-SIM-MS+E= EI¢l
vl 100 ol AR ZAEE B FAUT A B
BHC % tetradifon®] 7% NCI-SIMe] EI-SIMe] H]
8 727} oF 250~10008) A= =, {714
o] A4 oiFE 109 o] A= F7PF e, di-
methoate= 2.3]8] NCI-SIM¢] EI-SIMell H]a] 80u}
Ax 72A%7) 739y, =3 PCI-SIMS EI-SIM9
HISA] o) 9] Fokel| QloiA] st ol

Mo Fo| Xt 59 B4

GC/EI-SIM-MS$} GC/NCI-SIM-MS9] 7 &34
(MDLYE 3tsict. Aef AmQl 273 (Fig. 2), A%,
3] Foll % FFEFE Wlsle cHEYEZRZ S
£3}3 hexane/dichloromethaneo. 2 Eull& f7]&
& Florisil2 BA$ ¥ oA B8 GC/MSEH =

Zdl) wket EI, PCI, NCI 7| & ]88l SIM Z=2w}
Eadg 49l

Aok F 4739 74-$(Fig. 2) SIMellA A9 el &
Ao Fart Jepdx g v A3 39 6~9%,
18~23% AolollA & #3) H=37} el Table
IVE= EI-SIM#} NCI-SIMO 2 Ao A58 3~43] 4
3l 35§ €L 7 AR Uik o] We] HEAE
vehd Aol Z1739] 7¢- EFSIMolM & A 3¢
98.1%9 A EFEHaL 84%E JEhAIe® NCI-
SIMell M= HHF 348 105.8% Aol FFHA] 8.0%
2 EFSIM H|3 433 ZA3E vehigion
MIPC$} omethoatet= 3] AJE<] J&o 2 3580
EFs3ch. 3 EI-SIMolA A&3HA1E 20 pgel 3k
3, NCI-SIM2 MDLe] 0.2~2pge® EI-SIM=t}
10~100#) o1 4 Z=E B FU

A A7, A9, #7129 FedMxE E-SIMA
NCI-SIMellA thAl 2 %33 35488 vyehilen
2479l 7oA}t o] NCI-SIMe| EI-SIM®.t} &
A8 2= 1o £t} EI-SIMelA = vBHC, §-
BHC % malathion®l] NCI-SIM¢lA= diazinon,
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Table V— Concentration(ppm) of pesticide residues found in commercial herbal drugs

Zingiberis

Compounds Rhizome

Platycodi
Radix

Aurantii Nobilis
Pericarpium

Lycii
Fructus

2. MIPC -
3. Omethoate ~
4. a-BHC 0.06
5. B-BHC ~
6. p-BHC ~
7. &BHC 0.09
8. Carbofuran ~
9. Dimethoate -
10. Diazinon ~
11. Chlorthalonil 0.14
12. Carbaryl ~
13. Fenitrothion -
14. Malathion ~
15. Fenthion 0.06
16. Chlorpyrifos 0.28
17. Parathion 0.02
18. Methidathion -
19. Captan 0.56
20. Folpet -
21. DDE 0.04
22. DDD -
23. DDT ~
24. Endrin -
25. Captafol ~
26. EPN -
27. Tetradifon ~
28. Azinphosmethy! ~

captan, DDE, DDD7} background noise”} A %
SSA7Y ol§- E 3t

ol ANE FTH& BW GC/SIM-MStE 53
NCI =M A& Z57t $Ren, Ad94s vf§-
Holuh FoFe] EAE FAdsA I + AN,
GC/SIM-MS H oz ghe] A8 Aejg e 3
F 5 40| 7hssidt.

of g AR AT FEHT Ye D% 27,
F712}, Adel] 243 A3} Table VoA 9} Zo] njZ
ojuinl ¥ F5-2] ool HEHU
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