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Determination of residual pesticides in crude drugs

Herb Medicine Inspection Team

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

Abstract

This study was carried out to determine the 11 organochlorine. 7 organophosphorus residual pesticides

in 251 crude drugs.

Those Residual pesticides in herbal drugs were extracted with acetonitrile and this

extracts were cleancd up via LC-florisil solid phase extraction column. The prepared samples were assayed

for pesticide residucs using GC-ECD, NPD with capillary column and identified by GC-MSD.

The results were as follows :

organophosphorus pesticides.

in the organophosphorus pesticides.

3, Pesticide residucs were detected in 9 cases.

4. BHC(0.0608ppm). chlorothalonil(1.36ppm, 2.93ppm.

.Recoveries were 63.9 ~ 111.5% in the organochlorine pesticides and 69.8 ~ 92.4% in the

2. Detection limits were 0,001 ~ 0.65ppm in the organochlorine pesticides and 0.0009 ~ 0.0074ppm

2.08ppm. 1.17ppm), chlorpyrifos(0.144ppm.

0.111ppm). pendimethalin(0.068ppm. 0.054ppm) were detected in Hoelen. Lycii Frutus. Cnidii Rhi-

zoma and Alismatis Rhizoma.
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Table 1. Analytical condition of GC(ECD)

Instrument HP68S0 series

Detecter Type | ECD

Injecter HP6890 [njector
Injection mode | splitless mode

Columnn
Injector Temp.
Dietector Temp.

Program rate 1

final 1

Ultra-2 11P-1701

230c 230¢

280 300¢

Column Temp. | Initial Temp /time  100%C/0.5 min  100°¢/0.5min
30t 30T

Temp /time  190C/0.2min  190°C/0 2min

1T e

rate 2

{inal 2 Temp /Etime  195C/0.2min  195T/0.2min

rate 3 e 5t
final 3 Terp./time  210C/0.2min  210°¢/0 2min
rate 4 1t 1¢
final 4 Temp./time 221T/Amin  221/0min

) 30T 30t
final 5 Temp./time 270¢/8min -~ 270C/8min

N, flow 1.0ml/min

Injection volumn| 1.04

Table 2. Analytical condition of GC(NPD)

[nstrument HP5830 series [

Detecter Type | NPD

[njecter HP53%0 [njector

[njection mode | split mode

Column
Injector Temy.
Detector Temp.

HP-5 PAS-1701
210t 2107
260T 260T

Column Temp. | Initial Temp./time 100¢/l min ~ 100°C/1min

Program rate 1 10t 10t
final 1 Ternp./time 230%/Imin  230C/1min
rate 2 6C 6T

final 2 Temp./time  2607T/15min  260C/15min

N flow 1.0ml/min

Injection volurmn| 1.0

Table 3. Analytical condition of GC/MS

Ingtrument
Column Type
Column flow
Injector

Injector Ternp.
[nterface Temp.
Oven Condition
lonization Mode
Scan Range
Solvent Delay time
MS Source Temp.
MS Quad. Temp.

HP-6890 interfaced to HPA9T3 M3D
HP-5

1.0m}/min

Autosamler with split mode(10:1)
260¢

280¢

100 (2min)— 10C/min—280T (15min}
Electron Impact at 70eV

10 ~ T00amu(] H8scan/sec)

5min

230¢

150T
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170124 & ARg-ske] NPD(Nitrogen phosphorus
dotecter) 2 4 EFG T cross checkE Ec'H 12k &<l
glo] 4% TR AFF ko] U= A5 GC-MSD
Z A& E FF gdsigden EEEY chro-
matogram< Fig. 1, 2, 3% 4t

BEANZAAM 8 £ T 16% 25130 A

T AREFE 1159 /71924, TE K714
sl Z=Abet 23 9deA  AR-geke] AEHU=
BHC? £33 Beels A25H93 chloropyrifos?t

=4k 71742} Al A | chlorothalonile] =4t 7] &}
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Fig. 1. Chromatogram of 5 kinds of organochlorine pesticides standard on HP-170 1(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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Table 4. Correlation coefficients | detection limits and
Recovery yields of pesticides

Correlation | Recovery | Det, limit

Pesticides . ) o
coefficient | = SD{%]| (ppm)
a-BHC 099986 |69 1<1.9| 0.00495
F-BHC (1.99999 |88.7+0.8| 0.00560
y-BHC 099992 |79 1+1.1| 0.00525
G-BHC (,99962 |89.144.0] 0.05450
o.p -DDE 0.99251 |97.3+£1.9| 0.00279
p.p -DLE 0.99971 |99.9£2 2| 0.00280
ap -DDD 0.99697 |98.1+0.1{ 0.04225
p.p -DDD (.99992 |89.9£0.9] 0.00534
o.p -DDT 101.0=0.9 0.01265
p.p DOT 099938 |L02.6=6.6 0.02617
Aldrin 0.99965 |&8.7=0.4| 0.00640
Organochlorine Dieldrin 0.99898 193.0=7.8| 0.00500
Pesticide Endrin 0.99876 |L11L.5£6.3 0.00550
Quintozens 0.99989 |76 0=71| 0.00413
Metyl-pentachlore | 0.99847 |#6.0=3.7) 0.00255
phenylsulfid

749464 0.00227
75.7+0.9] 0.65000
T0.8+7.710.001032

1.00000
Chlerothalonil 1.00000
0.99979

Pentachloroanilin

Vinclozolin

Captan 0.99967 |T8.2+06( 0.08330
Procymidone 01.99209 1] (1.00425
e-Endosulfan 1.00000 5.6| 0.00274
J-Endosulian 1.00000 0.01098
Endosulfansulfate | (15 0.05790

0.99561 |73.2£4.1] 0.00416
(193768 |69.8+3.1| 0.00468
099814 |91.3£4.1| 000083

i |87.2+ 15| 0.00468
0] 0.00464
0.00740
0.00597

Etoprofos
Diazinon
Fenitrothion

Organophozphorus B
Pendimethalin

pesticides R
Methidathion

PN .99814

099789

Chloropyrifos

35500 o3l 253

15 Ve, Ao digh LD
135 - 163mg/keelal E79l dig 2497 2154 LDs

Table 6. Data of detected pesticides in samples

Table 5. Classification by the place of origin and Pesti-
cides detection rates of samples
arigin Demestic Imported Tatal
Sampls No.of S| ;
2.9)4H{Sehizandrae Fructus) 1 3 k]
2 {Glyeyrrhizae Radix) 16 14
W5 (Atractylodis Rhizoma Alba) 2 16 18
T2 H Lyeli Fruetus) 16 7 23 53T
#Z(Cnidii Rhizoma) b 3 11
ek Dipscoreae Rhizomal 10 10
Z3HSaussureae Radix! 14 14
Al Angelicagigantiz Radix! 22 2
7 2 19
& ] 1
hopanacls Cotex? T 4 1
& AH Alismatis Rhizomal 12 | 183% | 2 4
A Paganiac Radix) 17 2 ]
£ Pueranac Radix) 9 4 i3
£ed (Hoelen) 19 9 i
7)1 Astragal 11 1 12
Total 154 97 i1 21 |49

e 2, OO(ngf’kng—_ Aol A% F
chlorothalonile #719474 AaA 2 54 gt =
e gxut A Ao wpehbM s 5o F2hgo] Yol
E 5 22 gns Fo ks 01 E7do] At}
Pendimethalin® 71914 Xiiiﬂi LD 1,050 -
1.250mg/kg =i 255 0] D}

EoA AEE

5 g9
OJ

ABA R PP et

pest. BHC Chlorpyrifos Chlorothalonil Pendimethalin
Number of | Det. range | Number of | Det. range | Number of | Det. range | Number of | Det. range
samples det sample (ppm) det.sample (ppm) det sample {ppm) det.sample {(ppm!
Lyeil Fructus 1 1.111 4 1.17~2.93
Cridii Rhizoma 2 0.054~0.068
Alismatis Rhizoma 1 (0.144
Hoelen 1 ().060&
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Fig. 5. Chromatogram of chlorothalonil detected Lycii Frutus
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Fig. 8. GC-MSD Spectrum of chlorpyrifos from Alis-
matis 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. 10. GC-MSD Spectrum of pendimethalin from Cni-

dii Rhizoma and Structure of pendimethalin
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2.93ppm. 2.08ppm. 1.17ppmAZDHLH 71904
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0.111ppm, 0.14dppmAEH AT pendimethalin<
Al A 242 0.068ppm, 0.054ppmA ZE AT, Fat
Bo| A &&rlEE FF wek chlorpyrifos7t
0.01(%3, 4% F) - 2.0ppm(5F- g 5)olx,
chlorothalonil 0.1(22] & 5) - 5.0ppm( <vlF,
AL 5. pendimethaline] 0.05(2) - 0.2 ppm(&

BluA B ol HEHUS

Y A%e 97 F

3
4 A e 1544 F 84
e

1
Qe o] 4=

o) &
H O
o] &) 4 (AF A 14 Al 1998-955)4

1

o o o

!
[
(o)
2
P
il
5%
o
o~
R
ofo
A
~d
BB
2
ol
13
0,
2=
B

ol

2

o
ofj
o
b3

=&

=

e [

b
i}

gl

> ofl
o
oAl

1o
oo
il

L O
i

o
=
iy

1 JJH
iz
o)
2
(A

H
N
7
oE
di o
A,
bl

b
=2

[
C
o
B X

e
ia

il gl e
Jm e elr

Lo
E!

o oF Ju7k 992
7

L el A -5 QAR TG g

=
rot
¥
N
=
o
in
il
oo
= o
]
U
o,

ol

o)

2
to

(.
o

ol
e

rls

>~
—
o
il
=2
)
2
>,
=
3o F
)

¥2
0

o

2

gy l o
i

5

=

(o]

=7

=

10

e

el

o= 11

=i
XN
n
egh J
)
o ok
ST
r2
i
~
2y
[
o
=
i
&)
o2
st
pa
=R

o
S
=)
i
oH
o
ol
ob
g ™
O
L
o A
porch
e/}

w b

=1

- 70 -

2 g

FAGANA §559 16% 251212) Bepalel ohel
124 1% 3 #7194 739 %S vy %
HH

B
AWML B GOIECD, NPD)E Aaler da

7194 54 639 ~ 111.5%%
87.0%, +71914 H4E 69.8 ~
92.4 %2 Wit 34g0] 82.2%0|20c}

CHEME #7904 9L 0.001 ~ 0.65ppm

o], §71814 FEL 0.0009 ~ 0.0074ppmel

. F=ak £ BHC7) 0.0608ppm, =4+ 771

b 534 chlorothalonile] 44 1.36ppm.
2.93ppm. 2.08ppm, 1.17ppm. chlorpyrifos?t
0.111ppm AEHU2Y, =4 dF27d4
pendimethalin®] 22 0.068ppm, 0.054ppm,
<4k Alell A chlorpyrifos”F 0.144ppm H25

oI

o —
= U

g, #tit

FEUEY: FRUEY ARARDTHIN

.S Mark Leet Multipesticide residue method

for fruit and vegetables, Fresenius J. Anal
339:376-383(1991)

oldd: FATHRF 7194 B /71904 w2
ZEFEF J. I'd Hye Safety 11(2): 99-105 (1996)
Aok ZbREe AR FAEAY: GC-MSD
(SIM mode)E AMHEg ¥4 Korean J. Food
Sci.Technol. 30(4): pp. 721-727 (1898)

. Tomoko Ttoyama: Simple and Rapid Systemic

Determination of various pesticides in Brown
Rice by Gas Chromatography, Eifaé 36(4):
516-h24 (1995)

i z

bt et 9 A 92 B9 BRES 29,

i

T o



HASAGT =R 32: 83-89 (1996)

ZA 2 QC-ECDe ¢

2

1

=7, 33: 83-88(1997)

183 - 189(1998)
13. A Ambrus: Application of multiresidue proce-

3. 33 64-82(1997)

AL 3839 TFE

dures in pesticides residues Analysis,

12 40(2):

=
ol

A
ol

1

=
b

Ho

Pure&Appl. Chem., 58(7): 1035-1062 (1936)

141 - 148(1996)

_ 7] -





