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Investigation of pesticide residues in commercialized fruits and risk assessment of dietary intake
in Shaanxi Province from 2018 to 2021
ZHAO Ying, WANG Wei, YIN Danyang, LIANG Xiaocong, QIAO Haiou

(Center for Disease Control and Prevention of Shaanxi Province, Shaanxi Xi’an 710054, China)

Abstract: Objective To assess human exposure risk from pesticide residues through ingestion of fruit in Shaanxi
Province, pesticide residues in fruits were investigated and analyzed. Methods Four hundred eighty-six commercialized
fruit samples from 6 categories were collected from 10 cities in Shaanxi Province from 2018 to 2021. Two standard
procedures, including “National Risk Monitoring Manual Standard Operating Procedure for the Determination of Multi-
Component Pesticide Residues in Vegetal Samples by Gas Chromatography-Tandem Mass Spectrometry (GC-MS)” as well
s “Standard Operating Procedure for the Determination of Multi-Component Pesticide Residues in Vegetal Samples
(including Edible Fungi) by Liquid Chromatography-Tandem Mass Spectrometry (LC-MS)” were used to analyze the
residues of 13 kinds of insecticides and 15 kinds of bactericides. Furthermore, the detection rate and over-standard rate of
multi-component pesticide residues in fruits were evaluated according to the GB 2763—2021 “National Food Safety
Standard-Maximum Residue Limits of Pesticides in Food”. The point assessment method was used to assess the acute and
chronic dietary exposure risks of all pesticide residues, and a food safety index model was used to determine the overall
risk assessment of the detected pesticides. Results In addition to four bactericides (pyraclostrobin, oxadixyl,
myclobutanil and iprodione) and three insecticides ( ethoprophos, cyromazine and cyfluthrin) , the remaining 21

pesticides, including some banned, highly toxic pesticides, were detected to different degrees with detection rates ranging
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from 0.77% to 21. 54%. Four pesticide residues in seven samples exceeded the standard, with detection rates ranging
from 0.28% to 1.27%. The detection rate of pesticide residues was highest in stone fruits (39.24%) , tropical and
subtropical fruits (28.33%), citrus fruits (26.47% ), and kernel fruits (25.96%). The over-standard rate was highest in
berry fruits (2. 54%) , and combined utilization of multiple pesticides was found. The values for acute and chronic dietary
exposure to all pesticide types were lower than the health guidelines. The food safety index for a single pesticide is < 1.
The overall food safety index of the fruits was less than 1. Conclusion Although the detection rate of pesticide residues in
fruits from Shaanxi Province was relatively high, the over-standard rate was low. The risk from dietary intake of fruits
monitored in this study was within an acceptable range; therefore, the safety and quality of the commercialized fruits
collected from 2018 to 2020 met the requirements.

Key words: Shaanxi Province; fruit; pesticide residue; risk assessment
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Table 1 Sample quantity and detection items of pesticide residues from 2018 to 2021
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Table 2 Detection levels and exceeding ratios of different kinds of pesticide residues
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Table 3 Detection levels and exceeding ratios of pesticide residues in different kinds of fruits
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Table 4 Specific exceedances of pesticide residues in different kinds of fruits
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Figure 1  Simultaneous detection of pesticide residues in different kinds of fruits
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Table 5 Risk assessment of dietary intake of pesticide residues in fruits sold in Shaanxi Province
K255 P B R AR ARG BA X BT IR R _
Exp ADI %ADI ESTI ARID %ARID EDIc IFS IFS
LA A R 0.000 002 5 0.09 0.002 8 0.000 68 1 0.068 0.000 15 0.000 028
Ik i Jiic 0.000 002 5 0.01 0.025 0.000 76 0.1 0.76 0.000 15 0.000 25
TR IR 0.000 008 0 0.06 0.013 0.000 067 0.06 0.11 0.000 48 0.000 13
7% Tk FH A s 0.000 002 6 0.01 0.026 0.000 72 0.3 0.24 0.000 16 0.000 26
I 4 e R i 0.000 008 0 0.03 0.027 0.000 067 0.7 0.009 5 0.000 48 0.000 27
A 0.000 002 6 0.07 0.003 7 0.001 5 0.3 0.51 0.000 15 0.000 037
ZWR 0.000 009 5 0.03 0.032 0.005 4 0.1 5.4 0.000 57 0.000 32
AR 0.000 008 0 0.03 0.027 0.000 067 — — 0.000 48 0.000 27
JE A 0.000 009 8 0.1 0.009 8 0.001 3 0.1 1.3 0.000 59 0.000 10
AR 0.000 001 0 0.08 0.001 3 0.000 16 — — 0.000 063 0.000 013
5 TR 0.000 008 0 0.03 0.027 0.000 067 0.3 0.022 0.000 48 0.000 27
B Y 0.000 000 93 0.2 0.000 5 0.000 047 — — 0.000 056 0.000 005
= 0.000 000 90 0.03 0.003 0 0.000 021 0.08 0.026 0.000 054 0.000 030
iy 0.000 006 6 0.03 0.022 0.0017 0.3 0.57 0.000 40 0.00022  0.0035
s T N D 0.000 016 0.2 0.008 2 0.012 0.6 1.9 0.000 98 0.000 082
fiiva 0.000 008 3 0.006 0.14 0.000 22 0.02 1.1 0.000 50 0.001 4
IR 0.000 018 0.002 0.90 0.009 4 0.02 47 0.0011 0.009 0
KW 0.000 008 8 0.000 4 2.2 0.000 13 0.05 0.27 0.000 53 0.022
=130 0.000 012 0.001 1.2 0.000 39 0.001 39 0.000 73 0.012
7K Bl L 0.000 011 0.003 0.36 0.000 26 — — 0.000 65 0.003 6
T P i ol 0.000 012 0.03 0.041 0.000 91 0.1 0.91 0.000 74 0.000 41
K i e 0.000 008 0 0.06 0.013 0.000 067 0.1 0.067 0.000 48 0.000 13
TS A R 0.000 009 2 0.02 0.046 0.000 10 0.02 0.50 0.000 55 0.000 46
AT B 0.000 009 1 0.04 0.023 0.000 48 0.04 1.2 0.000 54 0.000 23
AL 0.000 009 1 0.01 0.091 0.001 5 0.1 1.5 0.000 55 0.000 91
AR 0.000 010 0.000 3 3.3 0.000 56 0.02 2.8 0.000 60 0.033
GiERRE 0.000 005 9 0.000 7 0.85 0.000 21 0.003 7.1 0.000 36 0.008 5
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