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Determination of residual pesticides in crude drugs
- Gas chromatographic Analysis of 18 pesticides -

Hae-jeon Cho*, In-sook Hwang*, Byung-hyun Choi,
Chong-ho Bae and Myung-hee Kim

Seoul Metropolitan Government Research Institute of Public Health and Environment

Abstract — This study was carried out to determine the 11 organochlorine, 7 organophosphorus
residual pesticides in 251 crude drugs. These residual pesticides in herbal drugs were extracted with
acetonitrile and the extracts were cleaned up via LC-florisil solid phase extraction column. The
prepared samples were assayed for pesticide residues using GC-ECD, NPD with capillary column and
identified by GC-MSD. Recoveries were 63.9~111.5% in the organochlorine pesticides and
69.8~92.4% in the organophosphorus pesticides, and detection limits were 0.001~0.65 ppm in the
organochlorine pesticides and 0.0009~0.0074 ppm in the organophosphorus pesticides. Pesticide

residues were detected in 9 cases.

Key words — crude drug, pesticide analysis, GC/ECD, GC/NPD.
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Table 1. Analytical condition of GC/ECD
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9174, B3 67h)e AlER 3le] A3t Table 4).

Alet

2 9 & 82 AFES acetonitrile, hexane,
acetones ZHFE <k 48 (Wako) S AFE-3IR X
florisil columny> AltechA}, NaCE= Tediar} Aj3Eo)
W, ¥FRFEL ChemService ¥ Dr. Ehrenstor-
ferAl AFLE o FHe o P

o-BHC, B-BHC, yBHC, §-BHC, Aldrin, op-
DDE, p,p-DDE, o,p-DDD, p,p-DDD, op-DDT, p,
p-DDT, endrin, aldrin, dieldrin, chlorothalonil, quin-
tozene, pentachloroanilin, methyl-pentachlorophenylsul-
fide, vinclozolin, captan, procymidone, o-endosul-
fan, B-endosulfan, endosulfan sulfate, etoprofos, dia-
zinon, chlorpyrifos, fenitrothion, pendimethalin, me-
thidathion, EPN.
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Instrument HP6890 series
Detecter Type ECD
Injecter HP6890 Injector

Injection mode
Column
Injector Temp.
Detector Temp.
Column Temp.
Program

splitless mode

Initial Temp./time
rate 1

final 1 Temp./time
rate 2

final 2 Temp./time
rate 3

final 3 Temp./time
rate 4

rate 4 Temp./time
rate 5

rate 5 Temp./time
1.0 ml/min

1.owl

N, flow
Injection volumn

Ultra-2 HP-1701
230°C 230°C
280°C 300°C

100°C/0.5 min 100°C/0.5 min
30°C 30°C
190°C/0.2 min 190°C/0.2 min
1°C 1°C

195°C/0.2 min 195°C/0.2 min
5°C 5°C

210°C/0.2 min 210°C/0.2 min
1°C 1°Cc

221°C/0 min 221°C/0 min
30°C 30°C

270°C/8 min 270°C/8 min
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Table 2. Analytical condition of GC/NPD
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Instrument HP5890 series II
Detecter Type NPD

Injecter HP5890 Injector
Injection mode split mode

Column
Injector Temp.
Detector Temp.

Column Temp. Initial Temp./time

Program rate 1

final 1 Temp./time

rate 2

final 2 Temp./time
N, flow 1.0 ml/min
Injection volumn 1.0l

HP-5 PAS-1701
210°C 210°C
260°C 260°C

100°C/1 min 100°C/1 min
10°C ‘ 10°C

230°C/1 min 230°C/1 min
6°C 6°C

260°C/15 min 260°C/15 min

BEH IH - B2 Al & 3 BFF F
10 mgS AY3}A 338l 100m/ volumetric flaske]l
23 hexane®] = 100ppml=E FA| 5k stock
solution® 2 3+ & o] 8N T}A] hexaneC 2 3|4
gtod AHT Tt HA st ARSI

& ¥ HE| 4 - AES A AE 258 F
sﬂ SHEUET 100miE 715} shakerZ 15%7F

FZ% UL E&K filterZ NaCl Sg2 ¥& #2¥
°ﬂ A o & EE0] A E 718 3%

E Zo] REEd 57189 = 20mi2 #H3l 50°C
I8 AollM F2 F=590} o] FARS hexane 2

mloll A 8313 F LCAlorisil cartrigeS ©]-&8}hod
10% Acetone/hexane® = AASIY LA F4

Table 3. Analytical condition of GC/MS

HP-6890 interfaced to HP5973
Instrument

MSD

Column Type HP-5

Column flow 1.0 ml/min

Tnjector Autosamler with split
mode (10:1)

Injector Temp. 260°C

Interface Temp. 280°C
100°C(2 min)—10°C/min

Oven Condition —280°C(1S min)

Ionization Mode Electron Impact at 70 eV

Scan Range 10~700 amu(1.68 scan/sec)
Solvent Delay time 5 min
MS Source Temp. 230°C
MS Quad. Temp. 150°C

miZ 718l GC B8 Alioﬂ_i o}aiEP”

7171 BMZ=Z - Table 1, 2, 33 28 o=z &
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38 A wJ‘W ZFEoke] AEEA e A
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oz A X HF 1mE 319 GC ¥4
st

23 % &

B8 dE % AHE

o] 7E}€E] A e AR QAP EF EEF
EAE Y ATl wet dgs sees &
gk @4— Table 49} 2yt f71g94A Tk 3
FEL 63.9~111.5%Z HT 87.0%°12, #7104 &
oFo] 35S 69.8~924%C 2 B 822%= HERN
o] Hlwad e 342 vehigien]? A&
= f7192A4 5L 0.001~0.65 ppmo)| AL, F712
A FF& 0.0009~0.0074 ppme] ATt
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Table 4. Correlation coefficients, detection limits and recovery yields of pesticides

Pesticides S(c));rf;l :it;rtl Recovery £ SD(%) Dc(:;pﬁgnt
o-BHC 0.99986 69.1+19 0.00495
B-BHC 0.99999 88.71+0.8 0.00560
v-BHC 0.99992 79.1£1.1 0.00525
8-BHC 0.99962 89.1+4.0 0.0545
0,p-DDE 0.99251 97319 0.00279
p.p-DDE 0.99971 999+2.2 0.00280
o,p'-DDD 0.99697 98.1+0.1 0.04225
p.p-DDD 0.99992 89.9+0.9 0.00534
o,p-DDT 0.99938 101.0+£0.9 0.01265
p,p-DDT 0.99938 102.6+6.6 0.02617
Aldrin 0.99965 88.71£0.4 0.00640
Organochlorine Dieldrin 0.99898 93.0£7.8 0.00500
Pesticide Endrin 0.99876 111.5+6.5 0.0055
Quintozene 0.99989 76.0L£7.1 0.00413
Methyl-pentachloro 0.99847 86.0+3.7 0.00255
phenylsulfide
Pentachloroanilin 1.00000 749+64 0.00227
Chlorothalonil 1.00000 75.7+0.9 0.65
Vinclozolin 0.99919 70.8+7.7 0.001032
Captan 0.99961 78.21+0.6 0.0635
Procymidone 0.99209 90.1+34 0.00425
o-Endosulfan 1.00000 92.5+£56 0.002745
B-Endosulfan 1.00000 89.3+£9.3 0.01098
Endosulfan sulfate 0.99950 63.9+£9.5 0.0579
Etoprofos 0.99561 732+4.1 0.00416
Diazinon 0.93768 69.8+3.1 0.00468
Fenitrothion 0.99814 91.3%4.1 0.000936
Orga“:ﬁi‘i’zi‘oms Pendimethalin 0.99968 872+15 0.00468
P Methidathion 0.99973 78.3+£4.0 0.00464
EPN 0.99814 924+34 0.0074
Chloropyrifos 0.99789 82.9+1.6 0.005975
ECD1 A, (EFXI02\F02168002.D)
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Fig. 1. Chromatogram of 5 kinds of organochlorine pesticides standard on HP-1701 (ECD).
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Fig. 2. Chromatogram of 7 kinds of organochlorine pesticides standard on HP-1701 (ECD).
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Fig. 3. Chromatogram of 6 kinds of organophosphorus pesticides standard on HP-5 (NPD).
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Fig. 4. Chromatogram of BHC detected from Alismatis Rhizoma.
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Fig. 5. Chromatogram of chlorothalonil detected from Lycii Fructus.
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Fig. 6. Chromatogram of pendimethalin detected from Chidii

Rhizoma.
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Fig. 7. Chromatogram of BHC detected from Hoelen.
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Fig. 8. GC-MSD Spectrum of chlorpyrifos from Alismatis Rhizoma and Structure of chlorpyrifos.
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Fig. 9. GC-MSD Spectrum of chlorothalonil from Lycii Fructus and Structure of chlorothalonil.
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Fig. 11. GC-MSD Spectrum of ¢ -BHC from Hoelen and Structure of BHC.
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Table 5. Classification by the place of origin and Pesticides detection rates of samples

origin Domestic Imported Total
rigi -
No. of Det. No. of Det. No. of Det.
Sampl
ampre No. of Sa. | et rates) | N T 52 | pet ratesry | N0 OF 5% | (Dt rateds)
SR
(Schizandrae Fructus) 1 8 19
o 16 16
(Glycyrrhizae Radix)
= i
95+ (Atractylodis
Rhizoma Alba) 2 16 18
717
(Lycii Fructus) 16 5(31.3%) 7 23 5(21.7%)
a2 8 2(25.0% 3 11 2(18.2%
(Cnidii Rhizoma) (25.0%) (18.2%)
e
(Dioscoreac Rhizoma) 10 10
=% 14
(Saussureae Radix) 14
T (Angelica
gigantis Radix) 2 2
oW 19
(Liriopis Tuber) 17 2
=
(Achyranthis Radix) 2 ? 1
2.7}
(Acanthopanacis Cotex) 7 4 1
= A 12 1 2 14 1(7.1%
(Alismatis Rhizoma) (8.3%) (7.1%)
Z}ek (Paconiae Radix) 17 2 19
42 13
(Puerariae Radix) ? 4
3 (Hoelen) 10 9 1(11.1%) 19 1(5.3%)
ol
(Astragali Radix) 1 1 12
Total 154 8(5.2%) 97 1(1.0%) 251 9(3.6%)
m, 2.08 ppm, 1.17 ppm, chlorpyrifos?} 0.111 ppm
%)iﬂﬁiog) Ak iﬁ—i’)' 27q°ﬂ;]p yrlfdim thalinrblppzlL 4 2= 30K199%) AREE AYE FoEAH: GO
TEAST, T D LA pendime MSD (SIM mode)S AFEEH B4, Korean J. Food
7} 0.068 ppm, 0.054 ppm, =4t BALIA  chlorpyri- Sci. Technol. 30(4): 721-727.
fos7} 0.144 ppm AEFHATH 5. Itoyama, T. (1995) Simple and Rapid Systemic Deter-
mination of various pesticides in Brown Rice by Gas
ojle=s Chromatography, &7t 36(4): 516-524.
—en= 6. Ag51996) Bk B Ak A=A F9 ARt
) _ 274, BAgAd =8 32: 83-80.
1. F85(1990) A&k, 53, 54, 286, FEA}, AL 7. o)W (1997) A 2o AEEk B4 BARAR
2. Lee, S. M. (1991) Multipesticide residue method for F=07] 33: 83-88.
fruit and vegetables, Fresenius J. Anal. 339: 376-383. 8. 778)(1997) A4 AoHA YEolokzol AFEF
3. o]d9 (1996) FATHRF 719484 2 /71904 AAL, BASAAF=RT] 33: 64-82.
ool AF, J. Fd Hyg. Safety 11(2): 99-105. 9. uFEk7| (1996) AV 2 AREok] B, GO/MSOl
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