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Investigation and analysis of banned and restricted pesticide residues incommercial vegetables in
Inner Mongolia from 2015 to 2021
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Abstract: Objective To understand the residue status of banned and restricted pesticides in vegetables sold in Inner
Mongolia, and to provide scientific basis for relevant departments to formulate targeted and effective supervision and control
countermeasures for banned and restricted pesticides. Methods  From 2015 to 2021, vegetables were collected and sold in
12 league cities in Inner Mongolia, and pesticide residues in vegetables were detected by gas chromatography-mass
spectrometry and liquid chromatography-mass spectrometry. The test results are determined according to the Maximum
Residue Limits of Pesticides in Food of National Food Safety Standard (GB 2763—2021). Results A total of 1 721
vegetable samples were collected, and 20 prohibited pesticides were monitored, including carbamate, organophosphorus and
organochlorine pesticides. The total detection rate of 20 prohibited pesticides was 9.24% (159/1 721) , and the total
overstandard rate was 5. 35% (92/1 721). Among the 20 prohibited pesticides, the other 16 pesticides were detected except
carbosulfan, methomyl, aldicarb and chlorazophos. The highest detection rate was monophosphorus, which was 4. 64% (21/
453). The over-standard rate was the highest for Diguo, 2.50% (24/959). The detection rate and overstandard rate of
forbidden pesticides in leaf vegetables were 12. 11% (77/636) and 8. 18% (52/636) , respectively. Conclusion Several
banned and restricted pesticides were detected in vegetables sold in Inner Mongolia. It is suggested that relevant departments
strengthen the supervision of banned andrestricted pesticides to ensure the safety of the people s tongue.
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Table 1  Residues of prohibited and restricted pesticides in

vegetables in Inner Mongolia from 2015 to 2021

g REC KRRk
il GRS S, o ue
i/ /% i/ /%
2015 231 54 23.38 27 11.69
2016 222 22 9.91 13 5.86
2017 285 17 5.96 8 2.81
2018 238 21 8.82 9 3.78
2019 239 8 3.35 6 2.51
2020 266 26 9.77 23 8.65
2021 240 11 4.58 6 2.50
A1t 1721 159 9.24 92 5.35
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Figure 1  Detection and exceeding standards of prohibited and
restricted pesticides in vegetables in Inner Mongolia from 2015

to 2021
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Table 2 Sixteen detected prohibited and restricted pesticides
12 FE SR FYME/ (mg/kg)  FeKME/(mg/kg) K%L K 2R/ % B AR AL HBIRR/ % Fe KR BRI/ (mg/kg)
LTNEY 1 646 0.0226 0.140 11 0.67 1 0.06 0.02
AL 1721 0.127 1.40 58 3.37 41 2.38 0.02
Xof i B 678 0.059 0 0.059 0 1 0.15 1 0.15 0.01
P iz ol 1184 0.0196 0.094 0 28 2.36 1 0.08 0.05
GiES R 1268 0.038 1 0.057 0 3 0.24 2 0.16 0.01
FH 35 o) A Tl 729 0.016 1 0.0410 6 0.82 1 0.14 0.02
A W 453 0.018 6 0.029 0 21 4.64 0 0 0.03
PRES 959 0.083 7 0.285 25 2.61 24 2.50 0.01
R L 959 0.023 0 0.110 9 0.94 1 0.10 0.02
= R 1422 0.206 1.20 10 0.70 6 0.42 0.05
AN 453 0.045 7 0.180 6 1.32 1 0.22 0.05
TR B A 1413 0.240 0.857 4 0.28 2 0.14 0.05
Ak R R 1661 0.035 1 0.238 19 1.14 4 0.24 0.02
Tk HY el 959 0.0913 1.22 32 3.34 18 1.88 0.02
FH B S b0 ol 916 0.009 12 0.017 0 6 0.66 1 0.11 0.01
i S+ 969 0.061 2 0.350 8 0.83 2 0.21 0.05
it 1721 0.075 0 1.40 159 9.24 92 5.35 —
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Table 3 Detection of prohibited and restricted pesticides in different types of vegetables in Inner Mongolia from 2015 to 2021

BRI G e S/ (mg/kg) e KAl / (mg/kg) AR KithoR/% sk /%
5 25 5% 5% 246 0.034 1 0.240 26 10.57 14 5.69
EY IS 106 0.060 3 0.300 12 11.32 7 6.60
B &3 241 0.094 5 0.857 15 6.22 8 3.32
S S 636 0.108 1.40 77 12.11 52 8.18
oS 106 0.019 6 0.0510 9 8.49 3 2.83
HEZE N8 2 R 5 240 0.036 9 0.350 14 5.83 1.67
JRZE 146 0.062 8 0.394 6 4.11 274
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Table 4 Detection rate and exceeding standard rate of prohibited and restricted pesticides in different vegetables in Inner Mongolia

from 2015 to 2021 (%)

i [ _ %§E;&i Tzﬁ%%g eSS _ RS _ *E%%/Fﬂ%%;é JRK _
AR 0.41 0.00 0.95 000 084  0.00 0.79  0.16 1.90  0.00 0.00 000 000  0.00
IR 2.44 1.63 0.94  0.94 1.66 1.24 6.13 443 3.77 1.89 125  0.83 0.68  0.68
X i 0.00  0.00 0.00  0.00  0.00  0.00 048 052 000 000 000 0.00 0.00 0.00
P iz ol 3.85  0.00 0.00 000 270  0.68 149 000 274  0.00 550  0.92 1.75 0.00
GiES R 0.00  0.00 0.00  0.00  0.00  0.00 058 039 000 000 000 0.00 0.00 0.00
PP L 6 7 ol 263 0.88 156  0.00  0.00  0.00 049 000 000 000 068 0.00 0.00 0.00
RS 543 0.00 0.00 0.00 377  0.00 924 000 000 000 28  0.00 217  0.00
IR 253 253 0.00 000 088  0.88 446 436  0.00  0.00 1.12 1.12 206  2.06
PR 190  0.63 1.56  0.00 088  0.00 0.79  0.00  0.00  0.00 1.12 0.00 0.00  0.00
=W 0.46  0.46 0.00  0.00 051 0.00 1.07 055 0.00  0.00  0.00  0.00 1.74 1.74
A 0.00  0.00 2,56 0.00 1.89 1.89 0.00  0.00 000 000 571 0.00  0.00  0.00
K I B 0.92  0.00 0.00 000 052 0.2 0.18 0.8 000 000 000 0.00 0.00 0.00
AR R 1.63 0.41 2.83 0.94 0.41 0.00 0.94 032 0.94 0.00 1.11 0.00 1.37 0.00
Z,T5E P R 8.23 3.80 6.25 6.25 1.75 0.88 2.10 1.36 1.79 0.00 3.37 2.25 1.03 0.00
FH B S 0 il 1.96  0.00 2.94 1.47 0.00  0.00 0.00  0.00 000 000 0.78 0.00  0.00  0.00
i S+ 0.00  0.00 1.85 0.00  0.00  0.00 0.90  0.00 1.72 172 2.60 130 0.00  0.00
it 1057  5.69 1132 660 622 332 12.11 8.18 8.49  2.83 5.83 1.67 411 2.74
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