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Dynamics of three pesticide residues during the processing of peach crisps

CHENG Jin-jin, WU Shi-wen, CHEN Xiao-long, ZHAO Jiang-tao, WANG Dong-lan, YU Xiang-yang
(State Key Laboratory Cultivation Base Built by Province and Ministry-Jiangsu Key Laboratory for Food Quality and Safety, Nanjing 210014, China)

Abstract: Field spraying and indoor simulation processing methods were used to study the residual dynamics of chlor-
pyrifos, carbendazim and imidacloprid during the processing of peach crisps by explosion puffing drying method and vacuum
freeze drying method. The aim of this research was to provide scientific guidance for the risk assessment of dietary exposure in
peach crisps and pesticide residue reduction during peach crisps processing. The results showed that peeling was the key step
to remove chlorpyrifos residues in peach fruits, with a removal rate of 84. 7%. Washing and peeling were the key steps to re-
move carbendazim residues in peach fruits, with removal rates of 48.8% and 44. 0%, respectively. Washing, peeling and
blanching all had good removal effects on imidacloprid residues in peach fruits, and the removal rates were 21.0%, 29.5%
and 32.5%, respectively. By explosion puffing drying method , the processing factors of chlorpyrifos, carbendazim and imida-
cloprid in peach crisps were 0. 12, 0.06 and 0.92, respectively. By vacuum freeze drying method, the processing factors of
three pesticides in peach crisps were 0.06, 0.14 and 2.26, respectively, which indicated that the vacuum freeze drying method
caused imidacloprid residue enrichment in peach crisps. Evaluation results of dietary exposure risks showed that, under the
explosion puffing drying method and vacuum freeze drying method, the dietary exposure risks of chlorpyrifos, carbendazim and

imidacloprid in the peach crisps were all acceptable.
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Table 1 Application dosages of three pesticides on peach trees

2y 3R] 54 WML R SIBRAEZS )
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5, VKBS T HAZUAR LT 510K . ISR, 4
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4B, AR SIRJE 300 °C, AL 10 L/min,
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Table 2 High performance liquid chromatography conditions of

carbendazim and imidacloprid
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It K hf ZHR
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R =i =i
3% (ml/min) 025 0.30
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x3 ZHERFMML A% &5 SN &H
Table 3 Multiple reaction monitoring conditions for carbendazim

and imidacloprid
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FLA T 9 1E 2 I/ 7K 43 T 2R B80OR T AR 14 1% fifk i
(% 5) , JFI 0 5 Bl 11 22 FERR SR e 207

Table 4 Residues distribution of chlorpyrifos, carbendazim and imidacloprid in peach

5B (mg/kg) HH (%)
EeES A R R R
AL 2.42+0.56 0.07+0.04 12.40+3.12 2.40+1.10 97.60+14.20
ZHR 26.10+£9.60 1.88+0.76 98.30+25.90 8.50+3.20 91.50+£19.30
M o Bk 0.41+0.19 0.20+0.06 1.33+£0.61 42.60+9.50 57.40£6.30

x5 IMRAEAMERREAKBRE
Table 5 Basic properties and maximum pesticide residue levels of

three pesticides

w2 @iﬁé/]k TR IRk B R i
AN (mg/L) (mg/kg)
Hyem 4.70 1.4 1.0
ZWR 1.51 8.0 2.0
AL 0.57 610.0 0.5
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Fig.1  Subcellular distribution of chlorpyrifos, carbendazim

and imidacloprid residues in peach pulp cells
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Fig.2 Residual dynamics of chlorpyrifos, carbendazim and imidacloprid in peach fruits during peach crisps processing
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Fig.3 Step removal rates of chlorpyrifos, carbendazim and im-

idacloprid during peach crisps processing
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Fig.4 Dry weight content of chlorpyrifos, carbendazim and
imidacloprid in peach fruits before and after explosion

puffing drying and vacuum freeze drying methods
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Table 6 Processing factors of three pesticides in peach crisps

piI NS
T o= -
Hpr ZHR it bk
ARV E 22 g4k 0.12 0.06 0.92
HAS AR T 0.06 0.14 2.26

®8 MR PIMKRAERRENKR

R7 BBERIMIEREH 3 MRGNERE
Table 7 Removal rate of three pesticide residues during the pro-

cessing of peach crisps

LR (%)
TR

AL ZHR AN
Bk 12.60 48.80 21.00
P2 84.70 44.00 29.50
iz 0.71 5.77 32.50
EaN ! 0.54 2.19 13.40
T -0.95 -0.06 -14.90
AR E 2 AL T4 -7.92 -4.78 -59.80
FZS TR T -3.74 -9.09  -189.00

24 BERESREITM

8 Won, BhME A 3 MR 2T aHl Y3 /NTF
100% , LB T NI H J5 3 Fh B AR 2535 R 2%
— PN AN T 22 e & R, WK el
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Table 8 Dietary exposure risk of three pesticides during peach crisps processing

e 2k 5 SEWAEITHEA R mg/ (kg + d) ] G ERE (%)
- [me/ (kg - d) ] AR 22 A FUES SR TR A PR 22 1L FUES SR TR
AL 0.1 0.002 0.001 2.42 1.21
2R 0.1(Z4d) / 0.013 0.030 13.1(Z41)/ 30.45(Z21H) /
0.5( — M AHF) 2.61(—BAEE) 6.09( —fEARE)
M H Bk 0.4 0.003 0.008 0.79 1.95
3 225 i/l:\, AR ZG I 2= 5 R4 0 M 84. 70% 44. 00% F1 29. 50%
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A3, TR B A B AT KR AR SR S 3 Fil
PZGHRER T VEXT R SEME | 22 B R ORI R 2 B
ROH 12. 60% 48. 80% Fl 21. 00% , % Fz %f 3 Ff

AT 3 Al 25 A0 o AN T DA B 7 SR R IV 200 A 4
AR, IR X B U ME | 22 T R RN MR A S PR3 o
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