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Organophosphorus and Pyrethroid Pesticide Residues in
The Crude Drugs and The Decoction

Hiroko SHIODA® Tomoko HAMANO" Junichi NAKAJIMA™ Juichi SHIMOMURA”,
Daisaku SUETSUGU™ and Ichiro YASUDA"

We have only a few crude drugs, Senna Leaf and Ginseng,that have tolerance levels for pesticides in
the pharmacopoeia of Japan. This June, it was reported in some news papers that 4 organophosphorus
pesticides and 2 pyrethroid pesticides were detected in 4 other crude drugs. There are many reports for
pesticides in foods, but few in crude drugs. So we investigated 8 organophosphorus pesticides and 3
pyrethroid pesticides in 22 samples of 13 crude drugs. 5 organophosphorus pesticides were detected at
0.04 ppm - 1.7 ppm in 2 crude drugs , Citrus Unshiu Peel and Perilla Herb , and 3 pyrethroid pesticides
were detected at 0.05 ppm - 0.44 ppm in 5 crude drugs, Citrus Unshiu Peel , Cornus Fruit , Jujube ,

Perilla Herb and Senna Leaf. As for the positives, the decoctions had low migration except for

isocarbofos.
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2) REXNREE 1 ppm 1 mL 30
8
7 8)
9 5.0g
3 100 mL
1 50 mL
3) HE 25 mL
Nanogen , 10 %
Riedel-de Ha&n Bayer n- / 4 1 50mL
n 5
n- n / 4 1 50 mL
Sep-Pak ® Plus Florisil ® 30¢g
Cartridges 910 mg Waters n- 2.5 mL
10 mL »- 10
mL 10 (2) FEHEE
mL  »- 10 mL 2 mL
ENVI-Carb® 6 mL 500 mg n- / 17 3 20 mL
(SUPELCO ) 10 mL  »n- n- 1 mL
10 mL GC
4) HE
TI-100 2 mL
20 mL
GC-FPD GC-FTD GC-14BP n- 2 .5 mL
GC-ECD HP6890 Agilent GC/MS 2.0 mL
Trace GC2000/Trace MS Thermo Electron n- 0.8 mL
HP 6890N GC/HP 5973N MS Agilent GC
5 FERBDFAR 1 mL
100 mg n- n 5 mL n /
1,000 ppm n- 17 3 20 mL
GC n 2 mL
6) EHLBRD R GC
(1) HEROFR 7) GC &
4 5 6) GC/FTD DB-17 0.53 mmid. < 30 m
1.0 pm J&W 250 280
100 g 80 (1 min)- 8 /min-250 (6 min),
20.0¢g 2 mL/min 30 mL/min
/ 5:2 150 mL 55 kPa 50 kPa
GC/FPD DB-5 0.53 mmi.d.><30m 1.5
100 pMm  J&W GC/FTD
mL n / 4 1 100 mL GC/ECD HP-5 0.25 mm i.d.><30 m
5 0.25 pm  Agilent 250
n- / 4 1 50 mL 300 160 -4 /min-230 (8 min)- 10 /
30g min-290 (2 min), 3.5 mL/min
n- 30 mL/min 10 1
5 mL SPB-608 0.25 mm 1.d.><30 m 0.25 pm  Agilent
4 250 300
- 170 -4 /min-220 (8 min)- 10 / min-270 (15 min),
20.0¢g 3.5 mL/min 30
2 ppm 2 mL mL/min 10 1



GC/MS HP-5 0.25 mmi.d.><30 m 0.25
Mm  Agilent 250 160
-4 [/ min-230 (8 min)- 10 / min-290 (2 min),

250 200
1.5 mL/min GC/MS
250 80 -30 /
min-178 (10 min)- 2 / min-205 -30 / min-280 (4
min), 200 150
1.0 mL/min
GC/FTD GC/FPD GC/ECD
GC/MS
GC/FTD GC/FPD GC/ECD
S/N=6 0.01 ppm S/N=3 0.005
ppm
BRRUBR
1. HBEUREDRE
GC
1 2) 4)
ENVI-Carb ® Sep-Pak ®
Plus Florisil®
2 ppm 1 mL
10 mL 3 2
20 mL
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2 ppm 1 mL
n- /
n- 10 mL
-
n- / 99 1 97 3
19 1 17 3 7 3 30 mL
17 3
17 3 10 mL
3 2
17 3 20 mLL
1 ppm 1 mL
5)
n- 5mL 1 n- /
17 3 10mL 2 n- /
3 1 10mL 2 n-
n- /
17 3 2 n-
5 mL n- / 17
3 20 mL
6
Table 1
60 140 20 % 10)
2. EEDEBREOSTHER
13 22 Table 2

Recovery (%) of Pesticides in Crude Drugs

Citrus Unshiu Cornus Fruit Jujube Ginseng Perilla Herb Senna Leaf
Peel (F/t7) ($vy22) G40 (=) CED)) (1)
Compounds
Organo Phosphorus
Chlorpyrifos [A] 63+ 1" 86+ 14 94+ 4 71+ 6 98+ 6 63+ 5
Ethion [B] 102+ 1 76t 3 143+ 3 115+ 8 177+ 2 107+ 13
Isocarbofos [C] 69+ 4 101 6 106 3 69t 5 110+ 4 1+ 2
Malathion [D] 57+ 1 112+ 6 97+ 2 68+ b5 106+ 3 84+ 1
Methidathion [E] 87+ 11 112 1 138t 6 100 3 136 4 79+ 3
Parathion [F] 57+ 1 103+ 10 97+ 2 68+ 6 1056+ 3 84+ 1
Parathion-methyl [G] 56+ 5 112+ 4 111 4 109+ 7 143+ 4 100+ 16
Triazophos [H] 81+ 3 89+ 5 142+ 4 129+ 8 159+ 2 94+ 8
Pyrethroid
Cypermethrin [I] 70t 1 70t 1 71 1 97+ 13 114+ 20 68+ 13
Fenvalerate [J] 83+t 105+ 91+ 1 94+ 5 92+ 13 100+ 8
Permethrin [K] 89+ 2 103+ 2 106+ 1 117+ 1 82+ 9 125+ 17

1) average®RSD (%) (n=3)
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Table 2. Pesticide Resideus (ppm) in Crude Drugs

2)

Organophosphorus 2 Pyrethroid
Crude drugs? No. of ‘\Iof .Of
samples positives A B C D E F G H 1 7 K
Bitter Orange Peel 1 0 -9 - - - - - - - - _ _
(FboE)
Citrus Unshiu Peel 1 1Y 0. 05 - 0.98 0.06 - - 1.7 - - 0. 06 -
(FrE)
Cornus Fruit 2 1Y - - - - - - - - 0.14 - -
(=)
Ephedra Herb 2 0 - - - - - - - - - - _
(A7)
Gardenia Fruit 2 0 - - - - - _ _ _ _ _ _
(o)
Ginseng 3 0 - - - - - _ _ _ _ _ _
(=)
Jujube 3 3? - - - - - - - - 0.08 0.05 -
(A4 VD)
- - - - - - - - 0.20 0.11 -
- - - - - - - - 0.07 0.24 -
Perilla Herb 1 = - - - - - 0.04 - - 0.09 - -
(¥aw)
Prunellea Spica 1 0 - - - - - - _ _ _ _ _
(B=2v77)
Safflower 1 0 - - - _ _ _ _ _ _ _ _
(=)
Schisandra Fruit 3 0 - - - - - _ _ _ _ _ _
(#3v)
Schizonepeta 1 0 - - - - - - - - _ _ _
(A 54)
Senna Leaf 1 1Y - - - - - - - - - - 0. 44
(o)

1) Habitate of each crude drugs : Spain, Bitter Orange Peel; India, Sennna Leaf; Others, China

2) Names of pesticides, A: Chlorpyrifos ; B: Ethion ; C: Isocarbofos; D: Malathion ; E: Methidathion;
F: Parathion; G: Parathion—methyl; H: Triazophos; I: Cypermethrin; J: Fenvalerate; K: Permethrin

3) not detected

4) If the crude drug had only one sample for positive, it was analyzed for the rate of migration to

the decoction, and as for another, Jujube, the sample written on the top of the crude drug was.

2 5 5
3 1) 3.0 ppm 15 %
4
0.05 ppm 0.98 ppm
0.06 ppm 1.7 ppm
0.04 ppm
0.06 ppm
0.14 ppm
0.07 0.20 ppm
0.05 0.24 ppm 0.09
ppm 0.44 ppm
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Table 3. The Rate of Migration of The Pesticides
to The Decoctions

Contents (ppm)

Crude drugs

Pesticides

and Rate (%)
of migration

4)

Citrus Unshiu Peel  Chlorpyrifos [A] n. d.
(Frv) Isocarbofos [C] 0.98% (100 ] 7
Malathion [D] 0.03 [ 50 )
Parathion-methyl [G] 0.15 [ 9]
Fenvalerate [J] Tr. 9
Cornus Fruit Cypermethrin [I] n.d.
(Hrva=z)
Jujube ? Cypermethrin [I] n. d.
(x24T ) Fenvalerate [J] n. d.
Perilla Herb Parathion [F] n.d.
(vawv) Cypermethrin [I] n.d.
Senna Leaf ¥ Permethrin [K] Tr.

(k)

1) This crude drug was referenced the detected pesticides to the

tolerance for pesticide residue of food in Japan for UNSHU orange.
: the tolerance of [A], 0.3 ppm:; it of [D], 0.5 ppm;
it of [G] and [JJ,0.2 ppm
2) Similary to 1),but to it for other fruits: it of [JJ], 3.0 ppm
3) Similary to 1),but to it for other vegetables: it of [K], 3.0 ppm
4) not detected, 5) contents of migration (ppm)
6)trace, 7) rate of migration (%)

11)

0.5 ppm 0.2 ppm 0.2 ppm

3.0 ppm
100 % 50 %
ADI
12) 13)
13)
pH
pH 4
pH4
50 %
xF & B
13 22
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0.44 ppm
3.0 ppm
5
100 % 50 %
£ E X
1) 14 D651-664 2001
2 14 D862-877 2001
3)
29 21-25 1995
4) 2000 423-455, 2000
5) 9 4 8 43
1997
6)
48 67-70 1997
7 2001 324-326
2001
8)
278-279 1981
9) 14 A10-11 2001
10)
8 2003
11) 34 12 28 370 1969
16 8 6
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