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SPE — HPLC determination of pyrethroid pesticide
residues in Platycodon grandiflorum

WENG Shu - qin' YOU Yong —ji’
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2. Fujian Provincial Institute for Drug Control Fuzhou 350001 China)

Abstract Objective: To develop a method for the extraction clean — up and determination of fenpropathrin lamb-
da - cyhalothrin deltamethrin fenvalerate permethrin and bifenthrin in Platycodon grandiflorum. Methods: Pesti—
cide residues were extracted from samples with ligarine; Extracts were cleaned — up by CARB/NH, column eluted
with acetonitrile — chloromethane( 5: 95) . Analytical screening was determined by HPLC with a diode array detec—
tor. HPLC condition: Hypersil BDS C;(250mm x4.6 mm 5 pm) column was adopted the mobile phase consisted
of acetonitrile — water( 70: 30) at a flow rate of 1 mL * min~' and the detection wavelength was 230 nm. Results:
The average recoveries were in the range of 75.63% —107. 6% with RSD of 2. 3% -9. 9% . The method met the
requirement of pesticide residue analysis. Conclusion: The proposed method has high sensitivity repeatability and
selectivity it is simple and fast which can be used for the analysis of 6 pyrethroid pesticides.
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. o ) )
CARB/NH, - (5 ( )
:95) HPLC (60 ~90 C
) o
N 1.3
o Platycodon gran—
1 N diflorum( Jacq. ) A. DC. o
1.1 LC -2010A HT 2
; DAD ; Millpore 2.1 Hypersil
( Millipore ); RE —=52A ( BDS C5(250 mm x4.6 mm 5 pm)
) ; TDL - 40B ( - (70:30) 1 mL * min~'
) 5 KQ —300 ( 230 nm 25 C 25 pL.
); CRAB/NH2 (500 mg/ 6 N
500 mg/6 mL) \Florisil (1000 mg/6 mL)  Ci ( 0.484 pg °
(1000 mg/6 mL) mL ™' 0.504 pg * mL™'\
o 0.500 wg * mL™'\ 0.492 pg * mL™',
1.2 ( fenpropathrin) | 0.512 pg » mL~'. 0.512 pg *
( deltamethrin) ( lambda mL ™! ) 1, 6
— cyhalothrin) ( fenvalerate) . ( per—
methrin) ( bifenthrin) 1,
1 6 N

Tab 1 Resolution symmetry factor and theoretical plates of 6 pyrethroid compounds

( name of compound) ( resolution) ( symmetry factor) ( number of theoretical plates)
( fenpropathrin) 1.555 1. 056 15580
( lambda - cyhalothrin) 1.920 0.978 15366
( deltamethrin) 1. 898 1. 044 16000
( fenvalerate) 1.785 0.956 14971
( trans — permethrin) 2.558 1. 065 13934
( cis — permethrin) 1. 686 0. 956 17794
( bifenthrin) 10. 098 1.025 18360

T
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Fig 1  Chromatogram of standard substances of 6 pyrethroid compounds
1. ( fenpropathrin 0.968 pg* mL™') 2. (lambda — cyhalothrin 1. 008 pg * mL~') 3. ( deltamethrin 1.000 g *
mlL~") 4. (fenvalerate 0.984 pg*mL™') 5 6. ( permethrin 1. 024 pg* mL~') 7. ( bifenthrin 1. 024 pg * mL™")
2.2 (
2.2.1 6 24.2 ug * mL™! 25.2 pg * mL™'

50 mL 25.0 pg * mL™' 24.6 pg -°
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ml, ™ 25.6 pg s mL™! 25.6 pg 0.25 0.5 1.0 2.5 5.0 12.5 25 mL
mL™") . 25 mL
2.2.2 7 2,
2 7

Tab 2 The seven kinds of mixed standard solution

(level) /pg * mL -1

( serial number of mixed

standard solution) ( fenpropathrin) ( lambda — cyhalothrin) ( deltamethrin) ( fenvalerate) ( permethrin)

1 24.2 25.2 25.0 24.6 25.6
2 12.1 12.6 12.5 12.3 12.8
3 4.84 5.04 5.00 4.92 5.12
4 2.42 2.52 2.50 2.46 2.56
5 0.968 1.008 1.000 0.984 1.024
6 0. 484 0.504 0.500 0.492 0.512
7 0.242 0.252 0.250 0.246 0.256
2.2.3 3
1.0 g - (5:95)
(60 ~90 C) 5 mL 15 min 6 mL 45 C
300 W 15 mL 1.0 mL o
3200 r * min "' 10 min 2.3
(60 ~90 €C)5 mL 2 “2.2.27 7
45 C o 25 L
1 mL CARB/NH, Y X
- (5:95) 3 mL, 3
5 mL 1 mL 3.
3 6 N N

Tab 3 Regression equations correlation coefficient linear range and detection limits of 6 pyrethroid compounds

( linear ( limits of

( name of compounds) ( regression equations) R?

range) /pg * mL -1 detection) /ng * mL !

( fenpropathrin) Y =5.330 x 10%X +4.928 x 10 0.9996 0.242 ~24.2 5
( lambda — cyhalothrin) Y =6.552 x 10*X +5.577 x 103 0.9996 0.252 ~25.2 5
( deltamethrin) Y =6.518 x 10%X +5.392 x 10 0.9996 0.250 ~25.0 4
( fenvalerate) Y =8.004 x 10*X +7.812 x 103 0.9995 0.246 ~24.6 4
( permethrin) Y =7.198 x 10%X +6.221 x 103 0.9996 0.256 ~25.6 6
( bifenthrin) Y =6.566 x 10*X +5.955 x 103 0.9994 0.256 ~25.6 7
5 1.0g ( 1 .
“2.2.2” 3~ 2.4 1.0 g
7 1.0 mL 2.2.2” 6 1.0 mL
“2.2.3”7 “2.2.3”
.17 2.1” 6
4, 6 N N N
. RSD( n =6)

0.5% 0.9% 0.9% 2.4% 1.1% 1.1% .
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Tab 4 Regression equations correlation coefficient and linear range for Platycodon grandiflorum

sample with standard substances of six pyrethroid compounds

(name of compounds) ( regression equations) R? (linear range) /pg * mlL !
( fenpropathrin) Y =5.224 x 104X +2.528 x 103 0.9993 0.242 ~4.84
(lambda — cyhalothrin) Y =6.430 x 104X +3.582 x 103 0. 9999 0.252 ~5.04
( deltamethrin) Y=6.529 x 104X -265.5 0. 9986 0.250 ~5.00
( fenvalerate) Y =8.862 x 104X —6.886 x 10° 0. 9960 0.246 ~4.92
( permethrin) ¥Y'=7.330 x 104X +2.296 x 10° 0.9998 0.256 ~5. 12
( bifenthrin) Y =7.026 x 10*X -3.187 x 103 0.9992 0.256 ~5.12
2.5 1.0 g 6
“2.2.27 6
1.0 mL
“2.2.3” “2.1”
RSD(n =6) 4.4% 4.1% 9. 1%
10.7% 5.1% 3.3% »
2.6 1.0 ¢ J
“.2.27 6 o oonclA i
1.0 ml “w 5 37 0 10 20 i() 40 50
03912
24 36 h “2.1”7 o
N RSD( n =6) 4.1%
1.4% 2.1% 2.5% 3.8% 1.0% - 36 h
6 o _
2.7 1.0 g !
5 Bl Bt g s
5
3 “ 9 37 0 10 20 30 40 50 t/min
B
2 (A) 6
’ ( (B)
6 ) 2 Fig2 Chromatograms of Platycodon grandiflorum sample( A) and Platy—
5 75.63% ~107.6% RSD codon grandiflorum sample with 6 pyrethroid compounds( B)
2.3% ~9.9% o 1. ( fenpropathrin) 2. ( lambda — cyhalo—
3 thrin) 3. ( deltamethrin) 4. ( fenvalerate)
3.1 5 6. (6 — permethrin) 7. ( bifenthrin)
3.2 DAD 6
24 h 220 ~230 nm

230 nm
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(n=5)
Tab 5 Recovery and precision of six pyrethroids in

Platycodon grandiflorum sample

( added ( average RSD/%
( name ofcompounds) amount) /mg * kg ! recovery) /%
0.000 0.00* 0.0
( fenpropathrin) 0.242 90.29 7.5
0.484 91.44 41
0.968 98.88 8.7
2.420 91.55 4.7
0.000 0.00" 0.0
(lambda - cyhalothrin) 0.252 98.01 9.3
0.504 100. 5 3.0
1.008 96.27 71
2.520 92.01 5.3
0.000 0.00" 0.0
( deltamethrin) 0.250 79.49 6.0
0.500 100.3 4.7
1.000 94.46 9.7
2.500 84.97 6.2
0.000 0.00" 0.0
( fenvalerate) 0.246 75.63 5.2
0.492 98.01 9.9
0.984 95.93 9.1
2.460 88.91 ss
0.000 0.00" 0.0
( permethrin) 0.256 107.6 2.6
0.512 93.09 5.7
1.024 97.78 7.6
2.560 94.65 4.4
0. 000 0.00" 0.0
( bifenthrin) 0.256 85.72 8.7
0.512 94.76 2.3
1.024 93.91 8.9
2.560 93.16 4.4
* np=3
3.3
N 3

6
34 5~13
CARB/NH, . .
CIS Al Al / Al
CARB/NH, .C,
CIS
CARB/NH,
2
3.5
6
(5:95)
3.6 GC
HPLC

GC HPLC GC
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