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Residue levels and cumulative acute risk assessment of pesticidesin apples of
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ABSTRACT: Objective To assess the levels of pesticide residues and provide scientific basis for regulation
of pesticide residues in major apple producing areas in Shandong province. Methods Residues of 102
pesticides in 110 apples from main fruits areas were detected by standard methods The method of cumulative
acute risk assessment of pesticide in apple was established by acute reference dose (ARfD) and international
estimated short-term intake (IESTI). Results Many types of pesticide residues (26 kinds) were detected in
apples. Multiple residues (2 kinds of pesticides and above) accounted for a higher sample proportion of the total
number of samples (78%). All pesticide residues detected in the samples did not exceed the maximum residue
limit (MRL). Banned methomyl and unregistered buprofezin, spirodiclofen, and triflumuron pesticides were

detected. The values of accumulation acute risk of organophosphate, pyrethroid, triazoles and neonicotinoid
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pesticides were 37.7%, 7.37%, 0.28% and 1.53%. Conclusion Many types of pesticides residue were detected,
but the levels were not high. Organophosphate and pyrethroid, triazoles and neonicotinoid pesticides
accumulate less risk of acute dietary intake of apples in Shandong, and the likelihood of harm is unlikely. The
banned pesticides and unregistered pesticides are needed to focus on.
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R2 ABERL(BIE. T, =M, WEX)EBXNRE ARID # RPF &
Table2 TheARfDsand RPFsof organophosphorus, pyrethroids, trazophos and neonicotinoids pesticides

(mg/kg bw) (RPF)
0.1 WHO/2004 0.01
2.0 WHO/2003 0.0005
0.001 WHO/2002 1.0
organophosphorus 0.2 WHO/2003 0.005
0.01 WHO/1997 0.1
0.02 WHO/2003 0.05
0.02 WHO/2007 1.0
pyrothroids 0.04 WHO/2006 0.5
0.2 WHO/2012 0.1
0.3 WHO/2007 1.0
triazophos 0.9 WHO/2003 0.33
0.1 WHO/2011 1.0
eonicotinoids 0.4 WHO/2001 0.25
1.0 WHO/2010 0.1
2 [15]

#3 FERP 26 MRAGPKEKTF
Table3 Residuelevelsof 26 pesticidesin apples

(%) (mg/kg) (mg/kg)
Carbendazim 65 59.1 0.0010-0.17 3.0
Acetamiprid 37 33.6 0.0050-0.063 0.8
Chlorpyrifos 31 28.2 0.0016-0.36 1.0
Fenpyroximate 22 20.0 0.0010-0.021 0.3
Pyridaben 13 11.8 0.0020-0.054 2.0
Imidacloprid 12 10.9 0.0028-0.076 0.5
Tebuconazole 10 9.1 0.0045-0.020 2.0
Iprodione 9 8.2 0.0011-0.024 5.0
Cyhalothrin 9 8.2 0.0011-0.043 0.2
Spirodiclofen 7 6.4 0.0010-0.033 0.8(CAC)
Fenvalerate 5 4.5 0.0043-0.087 1.0
Cypermethrin 4 3.6 0.0024-0.087 2.0
Trifloxystrobin 2 1.8 0.0010 0.0062 0.7
Paclobutrazol 2 1.8 0.0035 0.011 0.5
Difenoconazole 2 1.8 0.0032  0.037 0.5
Buprofezin 2 1.8 0.0010 0.0035 3.0(CAC)
Dimethoate 2 1.8 0.012 0.014 1.0
Triazophos 1 0.9 0.021 0.2
Thiamethoxam 1 0.9 0.004 0.2( )
Tebufenozide 1 0.9 0.0054 1.0
Phosmet 1 0.9 0.0035 3.0(CAC)
Methomyl 1 0.9 0.001 2.0
Methidathion 1 0.9 0.0015 0.5(CAC)
Malathion 1 0.9 0.06 2.0
Hexythiazox 1 0.9 0.0020 0.5
Triflumuron 1 0.9 0.0064 0.1
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Table4 Cumulativeacuterisk assessment of organophosphor us, pyrethroids, triazophos, and neonicotinoids pesticidesin apples

/
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(mg/kg) (HRt) (mg/kg) (IESTI)(mg/kg bw) (ARfD)(mg/kg bw)
/0.015
/0.32
0.0188 0.000377 0.001 37.7
/0.012
/0.06
/0.043
/0.052 0.0735 0.00147 0.02 7.37
/0.045
/0.037
0.0420 0.000842 0.3 0.28
/0.015
/0.054
0.0765 0.00153 0.1 1.53
/0.063
4
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