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Uncertainty evaluation of pesticide residues in

vegetable based on gray model
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Abstract: The uncertainty of pesticide residues in vegetables is an

important indicator to judge whether the detection of pesticide
residues is good or not in quality, which is too difficult to
evaluate if the distribution function of the detected value is un-
known. This study proposes an evaluation method based on the
gray model to solve this problem. Steps are adopted as follows:
first of all, detect the nine sorts of organochlorine and pyrethroid
pesticide residues in vegetables by use of gas chromatography;

secondly, establish, taking the detection of pesticide residues as a

kind of gray process, the mathematical model of gray evaluation
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on the uncertainty of pesticide residues in vegetables; thirdly, use
the model to evaluate the uncertainty of the above nine pesticide
residues; and finally, make a comparison of the statistical result
in the residues with that of the evaluation on the uncertainty. It is
indicated that the evaluation by gray model is faster to calculate
the uncertainty of the residues, and the correlation between those
two results is 0.997 with high relativity if compared with the cal-
culation value of the statistical standard deviation. And it is con-
cluded that the method of evaluation is suitable for the detection
of small samples and unknown distribution types with the advan-
tages of fast, accurate and reliable in calculation, which has good
effect in the application.

Keywords: pesticide residues; grey model; standard deviation;

uncertainty; small sample; distribution function
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Detected value/(mg + L)
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Pesticide residue detection times
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Original detection sequence

Figure 1
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Figure 2 Cumulative detection sequence
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Table 1 Measurement data of nine pesticides mg/L

6 YR A AE S50 v (D S

4245 % FR _

=1 1=2 1=3 1=4 1=5 i=6 k
H 0.084 0.085 0.085 0.086 0.090 0.091 0.086 8
= I 0.021 0.021 0.023 0.023 0.024 0.025 0.022 8
JE A 0.057 0.058 0.061 0.061 0.062 0.063 0.060 3
4 25 0.056 0.057 0.058 0.058 0.063 0.064 0.059 3
o5 RS R R A s 0.025 0.025 0.026 0.026 0.027 0.028 0.026 2
7k 4 s 0.055 0.056 0.058 0.058 0.061 0.062 0.058 3
TSR A s 0.009 4 0.009 6 0.009 0.009 8 0.011 0.012 0.010 3
AR AT 0.024 0.026 0.027 0.028 0.028 0.030 0.027 2
V547 4 1 0.047 0.048 0.049 0.049 0.051 0.052 0.049 3
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Table 2 Grey calculation of uncertainty of detection

value of chlorothalonil pesticide mg/L
FE o OMEME YOG Xk y P AG)
1 0.084 0.086 8 0.084 0.002 8
2 0.085 0.173 6 0.169 0.004 6
3 0.085 0.260 4 0.254 0.006 4
4 0.086 0.347 2 0.340 0.007 2
5 0.090 0.434 0 0.430 0.004 0
6 0.091 0.520 8 0.521 0.000 2
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Table 3 Grey evaluation results of uncertainty of nine
pesticide detection values mg/L
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Table 4 Standard deviation of nine pesticide detection

values mg/L
i H S pessel i H S Bessel
ERR 0.002 9 A E R 0.002 7
= 0.001 6 A E R 0.001 0
J& ) 0.002 3 1 0.002 0
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Nine organochlorine and pyrethroid pesticides
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Evaluation results/(mg * L)
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Figure 3 Comparison of the results of the two
assessment methods
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