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The Factors of Deviation in Analyzing Pyrethroid

Pesticides Residues and their Contents in Crude Drugs

Junichi NAKAJIMA', Tomoko HAMANO®, Hiroko SHIODA', Ichiro YASUDA',
Hiroyuki KAMAKURA"™ and Yukihiro GOUDA™

The factors of deviation in analyzing pyrethroid pesticides in crude drugs were investigated, and the
following results were obtained. Although there were few differences between the processing methods of
peak height and area of cypermethrin(Cyp), for quantitative analysis, the method of peak height, that is
marginally influenced by impurities of its sample, was more effective. Although GC analysis was less
stable compared to HPLC, it was found that the coefficient value(C.V.) of GC-ECD was at most 5

It was found that pesticides in the perilla herb were unevenly distributed, so making an homogeneous
powder of the sample was an important step for good repeatability analysis. In consideration of this, the C.V.
value of Cyp and fenvalerate(Fen), after analyzing the uniformed powder of the perilla Herb,was 2 (n=6).

With these results achieved, we analyzed 11 kinds of crude drugs, in 121 commercial samples collected
in Japan. Fen was detected in 24 samples and Cyp was detected in 13 samples. It was also suggested
that suitable processing methods such as pulverization, extraction, and more detailed examination of

the analysis method are required for each crude drug from now on.
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R E AR 11 ( 3. BAAm
Per 1.0 g n- 10 mL
) 11 (No.1 11) 20 (3,000 rpm, 10
121 50 g )
25 mL
EZEEGEUEE Cyp Fen Perm 0.45 pm
Per Api GC-FID
, DB-1, 30 m>=0.25 mm,
3 TI-100 0.25 m ; , He; , 100 (3 min)
GC-ECD HP6800 GC-FID ~10 /min -250 (1 min)
GC-17A GC-MS Api 1.0¢g 20 mL
HP6890N GC/HP 5973N MS 30 (3,000 rpm,
Trace GC2000/Trace MS HPLC-PDA 10 )
880-PU 860-CO .
802-SC 851-AS 2.5 mL 0.45
Waters 996 M m
2010J HPLC-PDA
, TSKgel ODS-1008S, 4.6><
2. RBEENMN 150 mm 5 Mms; , 40 , Hs0 :
2,3) &Y MeOH:HsPO4 (800:200:1) ; , 1.0 mL / min; ,
Rt UV(340 nm)
50¢g . (5:2) 30 mL
15 (3,000 rpm, 4. FERBRORAR
5 ) Cyp Fen Perm 50 mg
2 n- 50 mL
n- 0.2 ppm
10 100 mL n- Per 50 mg n-
50 mL 5 50 mL 60 ppm
n- Api 10 mg
n- 10 50 mL 4 ppm
mL 3
n- 25 mL n-
30 mL 10 — #& ES
2 1. GCHAMIZHITHE—Y ERLEBR EDHEE
n- 50 mL Fig.1 GC-ECD
Fig.1 Cyp 4
n 2.5 mL 1 (A: B: )
mL n- 5 mL
8mL n- 8 mL 6
n- 5 mL ( C.V) A
n- . (17:3) C.V. 5 B
n- 1 mL
vz GC-MS Cyp
GC-ECD A
Fig.1 0.01ppm
0.005ppm (Fig.1-C)
Fen Perm 2

Cyp 4 B
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Fig.1 GC-ECD Chromatogram of Cyp and Fen in Perilla Herb

GC conditions : Column, HP-5, 0.25mm i.d. X 30m, 0.25 ¢ m (Agilent);Carrier gas, He;
Column temp., 160 °C-230°C/4°C(8)- 290 °C/10°C(2) ; Inlet temp., 250°C; Det.temp., 300°C;
Split ratio; 10:1, Column flow; 3.5mL/min.(constant flow), Make up gas; N2, Inj.vol. 1 u L.

A: Cyp in test soln. treated by way of valley to valley; B: Cyp in test soln. treated by way of

base line; C: Cyp in std. soln..

Fen

2. PIHBRVAEREICLSE S DEDHRE

GC-ECD
Cyp
Fen Per Api
6 C.V.
Per Api ppm
GC-FID HPLC-UV
Table 1
HPLC GC
GC C.V.
C.V.
C.V.
GC-ECD C.V. 5
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Table 1. Comparison among Repeatability? of Cyp, Fen, Per and Api in
Perilla Herb Detected by Different Instrument

Test Soln. Std Soln.
Comp. Instrument
Conc.(ppm) C.V.(%) Conc.(ppm) C.V. (%)
Pesticide
Cyp GC-ECD 0.2 53 0.2 1.9
Fen GC-ECD 0.2 3.0 0.2 22
Natural
compounds
Per GC-FID 62 34 64 32
Api HPLC-UV 4 1.5 4 1.0
a) n=6
Table 2. Repeatability of Cyp and Fen Contents?
in Uniformed Powder of Perilla Herb
No. Cyp Fen
C.V. 1 0.70 1.68
2 0.68 1.62
3 0.68 1.63
4 0.69 1.63
5 0.70 1.66
6 0.72 1.72
Average 0.70 1.66
S.D. 0.02 0.04
C.V.(%) 2.2 2.3
a) ppm
50 g 6
Cyp Fen
Table 2 Cyp
0.70 ppm C.V. 2.2 Fen
1.66 ppm C.V. 2.3
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Table 3. Cyp and Fen Contents? in Leaves and Twigs of

(B

Perilla Herb
Leaves” Twigsc)
Comp.
Average C.V. (%) Average C.V. (%)
Cyp 0.40 59.0 0.34 40.8
4. ERICBTSRBRRORELOVT Fen 100 780 088 176
a) ppm b) n=6 c) n=3
6 3 1.5 ¢g
Cyp Fen
Table 3
5. BIRMLBEHEMDONITHER
Cyp Fen 11 121 Table 4
6))
Table 2 11 9
C.V.17.6 178.0 Cyp Fen (© H 6 4

Table 4. Pesticide Residue Contents® in Crude Drugs®

Comp. No. A B C D E F G H I ] K
Cyp 1 —o - - — - — — 0.17 — 005 -
2 - - - - — — - — — 008 —

3 - - - - — — - — — 005 —

4 - — 0.12 - - - - - — 004 -

5 — — — - — - — - — 008 —

6 — — —_ — — —_ — — —_ — —

7 — — — - - - — - — 007 —

8 — — — - - - — - — 002 —

9 - — - — — — — 0.43 — 008 -

10 - - 025 - - - - - - = -

11 — — - - — - - — — 006 -

1 — — 0.12 — — - - - — 031 -

Fen 2 - - 02 - - - - - - o017 -
3 - — 0.08  0.57 - - - - — o011 -

4 — — 0.14 - - - - - — 016 -

5 — - - 0.49 - - - - — 024 —

6 — - — - - - - 0.17 - — —

7 - — 044  0.72 - - - - — 030 -

8 — 012 - — - - - — 008 0.11 -

9 - - - - - - - 1.33 — 020 -

10 - - 0.33 — — — - - — - -

11 - - - - - - - 133 011 024 -

Perm ! - - - - - - - - - - -
2 _ _ _ _ _ _ _ _ _ _ _

3 _ _ _ _ _ _ _ _ _ _ _

4 — — —_ — — —_ — — —_ — —

5 — — —_ — — —_ — — —_ — —

6 _ _ _ _ _ _ _ _ _ _ _

7 _ _ _ _ _ _ _ _ _ _ _

8 — 001 - - — 0.06 — - - — —

9 _ _ _ _ _ _ _ _ _ _ _

10 — — - — — - — — - — —

11 007 — - - - - - - - = -

a) ppm

b) A; Cinnamon Bark(%7 1 E), B; Astragalus Root(4 7 %), C; Eriobotryae Folium(t'7V = ),
D; Polygala Root(4 > ¥), E; Moutan Bark(7h % > £°), F; Asiasarum Root(4 1 + ),
G; Corni Fructus(% >3 = =), H; Perilla Herb( = ), I; Citrus Unshiu Peel(F > &),
J; Jujube(# A ¥ ), K; Glycyrrhizae Radix(#1 > )

¢) not detected
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