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Development of a standard substance for freeze-dried cucumber powder
matrix containing chlorpyrifos

ZHANG Fan, LV Zheng, WANG Hai-Ling, YU Li-Bo, ZHOU Chao, YU Yang*

(Chinese Academy of Inspection and Quarantine, Beijing 100176, China)

ABSTRACT: Objective To establish a preparation method for chlorpyrifos reference materials using cucumber as
a substrate. Methods After the cucumber samples were ground, labeled, freeze-dried, ground, mixed and
vacuum-packed, the uniformity and stability of the samples were tested by GB 23200.113—2018, and the values of
chlorpyrifos matrix samples poisoned with cucumber freeze-dried powder were determined together with several
laboratories, and the uncertainty of the samples was analyzed. Results The F-test and ¢-test methods showed that
within the 95% confidence interval, sample uniformity, short-term stability and long-term stability met the
requirements of standard materials. The outliers of the fixed value results were tested by Grubbs and Cochrane tests,
and the uncertainty of the results was evaluated. The fixed value of the sample was 1.78 mg/kg and the uncertainty
was 0.12 mg/kg. Conclusion The sample has good uniformity and stability, and can be used as a standard substance
for the detection of chlorpyrifos content in vegetables.
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Table 1 Homogeneity test results of reference material

IS PERIN 45 R (mg/kg)

FE it 2 5 V- fE/(mg/kg)
1 2 3
1 1.61 1.57 1.70 1.63
2 1.70 1.71 1.78 1.73
3 1.68 1.75 1.70 1.71
4 1.63 1.58 1.66 1.62
5 1.63 1.69 1.74 1.69
6 1.75 1.70 1.62 1.69
7 1.74 1.61 1.62 1.66
8 1.60 1.67 1.70 1.66
9 1.63 1.58 1.60 1.60
10 1.90 1.65 1.66 1.74
B Y{E /(mg/kg) 1.67
P25 S5 A ¥y F
FE i ] 0.057413333 9 0.006379
1.41
FE SR 0.090266667 20 0.004513
PEAf F < Foos(9, 20)=2.39, 7E 0.05 BEAKFI, #ESI5

F2 HREMREMMNAER

Table 2 Short-term stability test results of reference material

W72 {H/(mg/kg)
¥ /°C F-H{E/(mg/kg)
R 1 BEfh 2 B 3

10 1.675 1.683 1.674 1.668 1.659 1.710 1.678

20 1.71 1.698 1.703 1.693 1.674 1.737 1.703

40 1.7 1.688 1.693 1.683 1.659 1.727 1.692

60 1.688 1.676 1.681 1.671 1.676 1.715 1.685
REE By -0.01500
s(B1) 0.01060
to.95,n2 * S(f1) 0.02725

25 1Bil < to.05, 02 * 5(B1), FERTEASHT 60 °CA&M FRaRE -
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Table 3 Long-term stability test results of reference material
5% {H/(mg/kg)
I/ A - 1E/(mg/kg)
Fedi 1 FEdh 2 Feii 3
0 1.695 1.699 1.700 1.703 1.697 1.696 1.698
1 1.745 1.702 1.702 1.745 1.702 1.745 1.723
3 1.702 1.702 1.660 1.702 1.745 1.660 1.695
5 1.702 1.702 1.702 1.702 1.660 1.702 1.695
7 1.702 1.660 1.660 1.660 1.702 1.660 1.674
9 1.702 1.698 1.700 1.705 1.703 1.704 1.702
12 1.725 1.74 1.716 1.729 1.712 1.726 1.725
FER By 0.0004899
s(B1) 0.001801
fo9s,n2 * s(B1) 0.004629
e 1B1] < to.0s,02 * s(B1), FEMAE 12 H NEE S
R4 JFEEXREZEMANAER
Table 4 Chlorpyrifos test results of different accredited laboratories
W 5E 25 5 /(mg/kg)
R E R P bR RSD/%
1 2 3 4 5 6
1 1.76 1.77 1.77 1.79 1.77 1.79 1.78 0.013 0.72
2 1.76 1.79 1.77 1.77 1.76 1.79 1.77 0.012 0.66
3 1.78 1.78 1.76 1.81 1.70 1.76 1.77 0.032 1.79
4 1.93 1.75 1.81 1.84 1.75 1.76 1.80 0.063 3.50
5 1.73 1.75 1.64 1.75 1.79 1.84 1.75 0.059 3.38
6 1.78 1.79 1.79 1.78 1.78 1.78 1.78 0.007 0.39
BFE 1.78
= = R T
24 3FT:%7£F§§NE Table 5§ ééUflce:?aﬁiigt}ftj;/iﬁh#l?)iﬁ:ﬁj{cﬁeﬁ;ﬁi‘fﬁjjiifmaterial
(OIS | A 2 B ad its certified value
. \/MSamong ~MSyitin _ 1573 ke © WA $fii/(mg/ke)
" B SIHER IO ANB AE BE ae 0.0573
QFENET I ABAHE 5
we=s(f1)*=0.001801%12=0.0216 mg/kg ) RUERESIABIATEIL e 0.0216
G)EMEL G AR E BT SE RS AR TE B tenar 0.00739
U= % =0.00739 mg/kg ®) EBBRBERTEE ucns 0.0617
BRUED) BT AR VAN A 5 BE AN WEHET k 2
e\ e + 1% + % ©) AT Uon 0.123
2P, BUNGR TR b 25 50 MR ) 5T 25 AN 1 2
PEIEESEE 1.78+0.12

JE KA R I 5.
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