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Optimizing cleanup of pyrethroid pesticide residues in cucumber
by orthogonal design-repeat experiment method
Huang Cheng, Guo Mei
(Zhongshan Center for Disease Control and Prevention, Guangdong Zhongshan 528403, China)

Abstract; Objective To optimize cleanup of pyrethroid pesticide residues in cucumber for QUEChERS. Methods The
study was carried out through orthogonal experimental design, using GC recovery as the guide. Three factors of PSA (A),
C18 (B) and GCB (C) were studied. Results The optimized conditions for cleanup were A2B1C2, namely 0.075g

PSA, 0.025g C18 and 0. 050g GCB for 10 g cucumber. Conclusion Orthogonal test for the best conditions of cleanup by

QuEChERS can not only cut down expenses but also meet the requirement of the pesticide residues detection.
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Table 1  Levels of cleanup(g)
BES
K

A(PSA) B(CI8) C(GCB)
1 0. 025 0. 025 0. 025
2 0.075 0. 100 0. 050

HRPE B TR i FE 52 8 0. 1 mg/kg I 2 i A4 2531%
EARUES BRI 0. 1% vK R /) 216 % i 20 ml
PREEFEEL 2 min, A P 30 min, L 5 000 1/
min £5.0 5 min, BCETEK 19 ml £ 45 “CORE T AR
Wi+ O OEE-FH e (1 + 1) IBWER E
2 mlg Mo I H— 5 ml BOEELCHE A 300 mg G
KB R Bk M B e AL IR & 850, e e A Bk E
KW, HE 1 min,5 000 r/min B> 5 min, B 7
W1 ml AR GC AT,
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Table 2 Results of orthogonal tests(n =6)

A B C AxC SIS EE R (R R % )
SR ’
1 2 3 4 5 6 7 1 2 3 4 5 6
1 1 1 1 1 1 1 1 89. 4 87.4 83. 1 86.9 84.5 85.6
2 1 1 1 2 2 2 2 76. 1 73.3 83.6 82.8 76. 8 84.5
3 1 2 2 1 1 2 2 84.8 84.1 83.1 84.2 83.6 85.9
4 1 2 2 2 2 1 1 73.7 78.5 78.0 85.7 81.3 88. 4
5 2 1 2 1 2 1 2 87.5 95.3 78.3 79.4 86.5 105.9
6 2 1 2 2 1 2 1 99.5 109. 6 92.9 105. 4 86.4  100.7
7 2 2 1 1 2 2 1 74.4 64.9 61.9 67.3 72.5 62.4
8 2 2 1 2 1 1 2 102.2 106. 8 109. 7 97.2 98.2  106.0
2.2 BEAbE KT 2 AT F4 ZHEHSIER
ZER L FE 3 ~FES, Table 4 Results of interaction analysis
N o 95% £ X ] (% )
£3 FEsmE GCB  PSA M%) ARAEIRE — o = h
" Pl
Table 3 Results of variance analysis 0.025  0.025 35 2 0.023 30 6 39 8
; B2 = 0.075 78.0 0.023 73.4 82.6
ORI 3 oA AmE By F P : : - : :
S— 0.050  0.025 80.2 0.023 75.6 84.8
R IE A5 Y 0.457° 4 0.114  18.243 0. 000
A 35.831 1 35.831 5721.777  0.000 0.075  102.1 0.023 97.5 106. 7
PSA = GCB 0.254 1 0.254  40.542 0. 000
¥ =] . 4
PSA 0. 065 1 0.065  10.347 0. 002 RS KO BT
C18 0.029 1 0.029 4.588 0.038 Table 5 Results of cleanup levels
GCB 0.110 1 0.110  17.496 0. 000 95% T 5 X (% )
i C18 BE (%) bR 2= -
iR 0.269 43 0. 006 . TR I
Bt 36.558 48
o 0.025 88. 8 0.016 85.6 92.1
HEIE AT 0.726 47
0. 100 84.0 0.016 80. 7 87.2
FERYEJ =0.629 (JH% REJr =0 .595),
M3 LML RIS A NE(PSA) 102.1% ., 325 i3 B FIZ (C18) 5 — 7K - [nl

fMCHEKRCCB)WAZHAEM(P < 0.001),B KE
(C18)(P=0.038<0.05) R A%KIT¥E X, H
F4nfHH A HER(PSA) fl C B & (GCB) 1y e fE
FEML LA /2 A2(0.075 g) .€C2(0.050 g), [ml i 5k

R 88. 8% 1 T 45 /K F 84.0% , Btk % B1 /K- B

CI8 1 0.025 g, I ZE &% IR E AR 41 &k A2B1C2

B PSA 24 0.075 g,C18 47 0.025 g,GCB 7 0. 050 g,
DATRIRE B GE Tt 20 BT J5 36 91 25 I8 1 20 0 kL LB AR
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Table 6 Results of RSD and recovery of 7 synthetic

pyrethroids in cucumber( % ,n =6)

3 e 7S e B e

24 B 0.01 mg/kg 0.05 mg/kg 0.10 mg/kg

i RSD i RSD i RSD

[A] i 5 ml i = m] i

2% 44 ik 87.27 6.28 108.52  4.02 101.37  6.88
FH 450 24 ik 84.14 12.11 109.63  4.13 101.68  8.45
Iy 3 ik 80.70 12.93 110.47  3.88 99.06  8.46
A4 e 96. 67 5.13 105.69 4.13 100.17  7.25
R 87.97 8.77 108.85 4.21 99.83 7.50
UK 4 g 77. 86 6.95 107.83  4.28 93.96  9.40
V5L 2 i 75. 60 9.29 108.89 4.13 98.43  8.25
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