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Evaluation of Household Cleaning and Processing Methods for Reducing Imidacloprid Residues on Apples

WANG Ping, MENG Zhiyuan, CHEN Xiaojun*, REN Yajun, REN Li
(School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China)

Abstract: In this study, imidacloprid residues on apples were cleaned with different techniques following the vegetable
cleaning habits of Chinese households, including rinsing with running water, and cleaning after soaking in water, edible
vinegar, edible salt, sodium bicarbonate solution or fruit and vegetable cleaning solution. The results indicated that soaking
the apple fruits in water followed by rinsing with running tap water could effectively remove the imidacloprid residues
and removal rates were in the range of 53.46%-84.23% with processing factors of 0.157 7-0.465 4. Removal rates were
91.20%-97.64% and processing factors were 0.023 6-0.088 0 when the apple fruits were soaked in water for different times and
then peeled. Removal rates were 93.26%-97.85% and processing factors were 0.021 5-0.067 4 when the apple fruits were soaked
in water for different times before being peeled and juiced. Our research revealed the relationship between pesticide residues and
cleaning approaches, which can provide the important theoretical basis for risk assessments of pesticide residues in foods.
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Removal efficiencies of imidacloprid residues on apple fruits

soaked in tap water followed by cleaning with running tap water
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B[] /min

B P
(mg/kg)

L BRE %

INPEEE

5
10
15
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45
60

2.8715+0.176 2 53.46+2.571 2™
2.4829+0.0439 68.39+1.479 8~
2.2992+0.059 8 72.77+1.987 5°¢
2.138 1+0.0720 78.20+2.429 3**
1.9597+0.0312 84.2241.051 9™
1.9594+0.049 6 84.2341.674 4™

0.465 440.025 7
0.316 1+£0.014 8™
0.2723+0.019 9%
0.218 0+£0.024 3>
0.157 8+0.010 5™
0.157 7+0.016 8™

W WItHEN (4.456 1+0.442 5) mg/kg.
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Removal efficiencies of imidacloprid residues on apple fruits

ked in the salt solution followed by cleaning with running tap water
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Table2 Removal efficiencies of imidacloprid residues on apple fruits
by cleaning with running tap water
AR iR (mgkg) K2 (mgkg) LRI

JAKMYES min 44561104425 22648400892 7393430111

e GREEON3 RELMrts. R

MIET
0.2607£0.030 1

222 E/KEIE PR S S AR R A R ) 2 BR AR
T AR B AN A B 1] 5 FE P62 min Fo i K #PES min 25
BRASCRAF o 3 S b i B e b ) 25 R OR B 3E
LBREN53.46%~84.23%, I T.IHF90.157 7~0.465 4

(#£3) . Ri30 min)5, FEERIEREFEL, HKR

bR
(mg/kg)

L BRE %

LT

2.5202+0.1853
2.4140%0.1959
2.3309£0.079 1
2.361 6£0.197 5
2.2894+0.0527
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Removal efficiencies of imidacloprid residues on apple fruits

soaked in vinegar followed by cleaning with running tap water
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5 2.3936+0.0339
10 2.2039+0.047 4
15 1.850 1£0.028 4
30 1.796 0£0.039 2
45 1.784 7£0.048 6
60 1.727 0£0.001 2

25.18+2.811 3
40.89+3.930 5
70.20+2.353 7*°
74.67+3.250 8"
75.53+4.026 0"
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0.591 1+0.039 3™
0.298 0+0.023 5
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T WIEESN (2.697 6+0.4455) mg/kg.



XL EHA Emilt= 2016, Vol.37, No.02 61
225 CFIREHEELE B R R B EG  2.4 KRR S B HE R SR P st

EBRIR

B /N IR 4T WOIR I S T e T S S vk B
U LR N11.34% ~57.59%, M LT N
0.424 1~0.886 6 (£6) .

6 RMBRBHERIREE VO R PR H 0 mk R ERBOR

P ES

TEKR AN FIN ) 5 25 5. WEvE, xS SR ehog Rtk
FIEBSCREE, 2% AN93.26%~97.85%, 1L KT
2H0.021 5~0.067 4; BE&E R [ KEK, EKRIEE
MR B WE TR 3 SR v ke B i Rk ) 25 PR RROR 22

Table 6 Removal efficiencies of imidacloprid residues on apple fruits
soaked in sodium bicarbonate solution followed by cleaning with running
tap water

PERY e =4
5 2.0969+0.0550  11.34+8.0639™  0.886 6+0.080 7"
10 2.0659+0.0074  15.8941.089 3> 0.841 1+0.010 9*™
15 2.007 6+0.0662 24.43+9.710 8 0.755 7+0.097 1%
30 1.9459+0.0067  33.4740.983 6° 0.665 3+0.009 9°
45 1.8339+0.0132  49.89+1.9325" 0.501 1+0.019 3
60 1.7814+0.0073  57.594+1.072 5 0.424 14+0.010 7™

VE: WIEHEDN (2.1743£0.052 1) mg/kg.
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Table 9

Removal efficiencies of imidacloprid residues on apple fruits

soaked in water for different times before being peeled and juiced

=il

L5 &athdl

I 8] /min (mg/kg) LERE/% IR
5 1.6918+0.1792  93.26+6.051 1™ 0.067 4+£0.060 5"
10 1.691 6+0.0438  93.27+1.479 8"  0.067 3+0.014 8"
15 1.5558+0.0483  97.85+1.628 4™  0.021 5+0.016 3™
30 1.5605+0.076 8 97.692.590 0**  0.023 1+£0.025 9™
45 1.677 1+0.1345  93.761+4.5372™  0.062 440.045 4™
60 1.5846+0.060 1  96.88£2.0279*  0.031 20.020 3"
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Removal efficiencies of imidacloprid residues on apple fruits

soaked in different concentrations of fruit and vegetable cleaning solution

followed by cleaning with running tap water

5 1.9545+0.0707 18.75+12.424 9 0.812 5+0.124 3™
10 1.8784+0.0020  32.1240.350 1**  0.678 8+0.003 5™
15 1.8224+0.0228  41.9613.998 3 0.580 4+0.040 0*
30 1.800 6+0.117 1 45.78+£20.566 3** 0.542 240.205 7*
45 1.7948+£0.0295 46.81£5.1887* 0.531 940.051 9*
60 1.808 1+0.054 1 44.4749.507 3**  0.555 6+0.095 0™

E: WIMAEN (2.061 240.070 1) mg/kg.
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Removal efficiencies of imidacloprid residues on apple fruits

soaked in water for different times and then peeled
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0.023 6+0.019 9™
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