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Risk assessment of pesticideresiduesin jujubefrom northern area

LI An', PAN Li-Gang'", NIE Ji-Yun?, XIE Han-Zhong’, LIU Chuan-De*, MA Li-Ping’, ZHAO XU-Bo®,
LI Zhi-Xia*, HUANG Yu-Nan’, LAN Feng®, HAO Bian-Qing’

(1. Beijing Research Center for Agricultural Standards and Testing/Risk Assessment Lab for Agro-Products (Beijing),
Ministry of Agriculture, Beijing 100097, China; 2. Institute of Pomology, Chinese Academy of Agricultural Sciences,
Xingcheng 125100, China; 3. Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences,
Zhengzhou 450009, China; 4. Yantai Academy of Agricultural Science in Shandong Province, Yantai 265500, China; 5.
Institute of Agro-Products Quality, Safety and Testing Technology, China Academy of Agricultural Sciences, Taiyuan
030031, China; 6. College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

ABSTRACT: Objective This paper focused on the problem of pesticide residues in jujube from northern China and
dietary exposure risk assessment research was carried out. Methods A total of 102 jujube samples were collected

from five main producing provinces (Hebei, Shandong, Henan, Shaanxi and Shanxi). Residues of 82 kinds of
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commonly used pesticides and 23 kinds of limited pesticides were detected. Acute dietary intake risk and chronic
dietary intake risk of pesticide residues in these samples were assessed based on the value of acute reference dose
(ARfD) and acceptable daily intake (ADI), respectively. The matrix ranking was referred to rank the risk of pesticides
in jujube samples. Results It was showed that 87.2% of the jujube samples (89/102) had detectable residues and 37
kinds of pesticides were detected in the samples. Two samples contained residues (carbendazim and fenvalerate)
above the MRLs. For the pesticides with detectable residues, their acute dietary intake risks expressed as %ARfD
were 0.00%~6.01%, with an average of 1.82%, and their chronic dietary intake risks expressed as %ADI were
0.00%~0.21%, with an average of 0.03%. These 37 kinds of pesticides were divided into 4 groups by risk score,
including high risk group (2 pesticides), medium risk group (3 pesticides), low risk group (13 pesticides) and very
low risk group (19 pesticides). Conclusion Pesticide residues in jujube from northern China had a relatively high
detection rate, but 98% of the samples were under MRLs. Both acute and chronic dietary intake risks of pesticide
residues in jujube samples were very low. Residues of 5 kinds of pesticides in jujube should be focused on, including
fonofos, carbofuran, dursban, bifenthrin and fenpyroximate.
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Table2 Residuelevelsof 37 kinds of pesticidesin jujube
MRLs(mg/kg) (mg/kg) (mg/kg)
1 0.5 0.0543 2.1490 56 53.3% 1.0%
2 - 0.0488 0.7920 44 41.9% -
3 - 0.0228 0.2270 33 31.4% -
4 - 0.0151 0.2760 26 24.8% -
5 - 0.0546 1.0060 25 23.8% -
6 - 0.0252 0.5260 24 22.9% -
7 - 0.0252 0.3200 23 21.9% -
8 2 0.0137 0.3985 21 20.0% 0.0%
9 - 0.0465 0.8020 20 19.0% -
10 - 0.0307 0.6120 19 18.1% -
11 - 0.0193 0.2540 19 18.1% -
12 - 0.0107 0.4370 16 15.2% -
13 - 0.0049 0.1098 12 11.4% -
14 - 0.0003 0.0052 11 10.5% -
15 - 0.0021 0.1345 8 7.6% -
16 2 0.0015 0.0560 7 6.7% 0.0%
17 - 0.0020 0.0500 6 5.7% -
18 0.2 0.0033 0.2720 5 4.8% 1.0%
19 2 0.0028 0.2400 4 3.8% 0.0%
20 - 0.0213 0.7630 4 3.8% -
21 - 0.0035 0.1700 3 2.9% -
22 - 0.0006 0.0231 3 2.9% -
23 - 0.0006 0.0265 3 2.9% -
24 - 0.0009 0.0420 3 2.9% -
25 - 0.0028 0.2635 2 1.9% -
26 - 0.0048 0.3658 2 1.9% -
27 - 0.0019 0.1920 1 1.0% -
28 0.2 0.0001 0.0130 1 1.0% 0.0%
29 0.01 0.0001 0.0092 1 1.0% 0.0%
30 - 0.0013 0.1322 1 1.0% -
31 - 0.0003 0.0255 1 1.0% -
32 5 0.0008 0.0772 1 1.0% 0.0%
33 - 0.0025 0.2550 1 1.0% -
34 0.02 0.0000 0.0042 1 1.0% 0.0%
35 2 0.0063 0.6390 1 1.0% 0.0%
36 1 0.0001 0.0115 1 1.0% 0.0%
37 - 0.0000 0.0014 1 1.0% -
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Table3 Acute and chronic risk assessment of pesticideresiduesin jujube from northern areas
99.9 ARfD %ARID ADI 9%ADI
1 0.9722 0.4 1.1593 0.0530 0.06 0.0397
2 1.9757 0.5 1.8848 0.0527 0.03 0.0791
3 0.7746 0.3 1.2317 0.0474 0.01 0.2132
4 0.7915 0.1 3.7754 0.0452 0.01 0.2032
5 0.6027 0.05 5.7498 0.0298 0.03 0.0447
6 0.3189 0.1 1.5211 0.0245 0.01 0.1103
7 0.5109 0.3 0.8123 0.0245 0.03 0.0367
8 0.2252 0.02 5.3712 0.0221 0.02 0.0497
9 0.7501 - - 0.0207 0.01 0.0932
10 0.2520 0.02 6.0097 0.0188 0.007 0.1207
11 0.2698 - - 0.0146 0.2 0.0033
12 0.3710 0.04 4.4236 0.0133 0.02 0.0300
13 0.4274 0.5 0.4077 0.0104 0.009 0.0520
14 0.5744 1.5 0.1827 0.0061 0.05 0.0055
15 0.1073 0.01 5.1172 0.0047 0.01 0.0213
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99.9 ARTD 9%ARfD ADI 9%ADI
mg/kg mg/kg bw mg/kg mg/kg bw
16 0.3411 0.06 2.7119 0.0046 0.06 0.0035
17 0.1650 1 0.0787 0.0034 0.08 0.0019
18 0.2465 0.2 0.5880 0.0032 0.02 0.0072
19 0.2180 0.3 0.3467 0.0027 0.03 0.0041
20 0.2390 0.08 1.4251 0.0027 0.03 0.0041
21 0.2292 0.2 0.5467 0.0024 0.03 0.0036
22 0.1244 0.3 0.1978 0.0021 0.07 0.0013
23 0.0498 - - 0.0019 0.01 0.0087
24 0.1726 0.9 0.0915 0.0018 0.02 0.0041
25 0.0548 0.1 0.2616 0.0014 0.07 0.0009
26 0.1188 0.04 1.4173 0.0013 0.04 0.0014
27 0.0417 0.02 0.9945 0.0009 0.01 0.0040
28 0.0694 0.03 1.1034 0.0007 0.03 0.0011
29 0.0230 - - 0.0006 0.014 0.0018
30 0.0258 - - 0.0006 0.01 0.0025
31 0.0052 - - 0.0003 0.01 0.0013
32 0.0229 - - 0.0002 0.08 0.0001
33 0.0117 - - 0.0001 0.002 0.0028
34 0.0103 - - 0.0001 0.02 0.0002
35 0.0083 - - 0.0001 0.002 0.0020
36 0.0037 0.001 1.7851 0.0000 0.001 0.0018
37 0.0013 0.6 0.0010 0.0000 0.2 0.0000
33 RUKEREHFE MRLs
VRC , 4)
2.5%, 1 |
, 2 ,
© 0 4, 1 , 2
’ 3 , , >20; 2
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& 2.5%, 1520 : 3 13,
® 0 10~15 ; 4 ,
; 1 19 10 37
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Fig. 2 Ranking of residue risk of 37 kinds of pesticides in jujubes (A: very low risk; B: low risk; C: medium risk; D: high risk)
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