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Analysis and safety evaluation of six pesticide residues in fruits and

vegetables in northeast Chongqing

WU Qiujie'* ZHANG Yuting' HE Xin' HUANG Wanyi' WANG Zhaodan'

(1. College of Biology and Food Engineering, Chongqing Three Gorges University, Chongqing 404100, China;
2. Agricultural Service Center in Fenshui Zhen, Chongqing 404045, China)

Abstract: [ Objective] To understand the residue status of six pesticides in fruits and vegetables in northeast Chongqing and the associated
health risks to local residents. [ Methods] Six pesticides were detected and evaluated for safety using gas chromatography combined with
the index of food safety (IFS). [ Results] Among the six pesticides, dieldrin was not detected, while the remaining five pesticides were
detected. The average residual concentrations of the five pesticides in seven types of fruits and vegetables were as follows: procymidon
0.265 mg/kg, biphenthrin 0.037 mg/kg, beta-cyfluthrin 0.073 mg/kg, cypermethrin 0.060 mg/kg, and deltamethrin 0.025 mg/kg. Among all
the samples, beta-cyfluthrin had the highest detection rate (25.34%), followed by procymidon (18.46%), with deltamethrin having the lowest
detection rate (5.52%). The exceedance rate was highest for beta-cyfluthrin (1.00%), followed by procymidon (0.90%), while deltamethrin
had the lowest exceedance rate (0.09%). The safety evaluation showed that both the single-pesticide average IFS and multiple-pesticide
average IFS for the five detected pesticides were all less than 1. [Conclusion] The fruit and vegetable samples sold in northeast Chongqing
do not pose significant health risks to humans.
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Figure 5 Effect of the amount of anhydrous magnesium sulfate added in three substrates on the target substance
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Figure 6 Effect of GCB addition amount on target substance in three substrates
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Table 2 Correlation linearity, detection limit, sample labeling and recovery test results, and precision of standard curves

of six pesticides

B TRIN7KF 1 ARINK -2 WRN7KF- 3
FRiE R il )5 7 A R Kt PR
[ %/% RSD/% UL F/% RSD/%  [FIHR/% RSD/%

i 2 F Y=35240.808 5X  0.998 74  0.002 0 103.96 6.80 90.12 0.68 80.46 0.35
2K G Y=226 923.803X  0.999 98  0.000 4 112.50 0.00 96.88 3.72 95.63 1.31
15 2R 2 TR Y=55621.367 5X  0.999 86  0.000 6 116.67 0.00 108.33 3.14 103.75 1.54
SR K] Y=78437.5455X  0.99998  0.000 5 108.00 2.14 101.75 0.49 118.00 1.38
ST 1 Y=76374.9331X 0.99993  0.003 0 92.23 1.03 115.92 1.28 114.84 1.22
AR 2 Y=76380.720 3X  0.999 93

ST 3 Y=76376.950 8X,  0.999 93

PR A T Y=64926.2254X  0.99925 0.0010 115.00 3.55 113.13 1.11 116.75 1.90
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Table 3 Concentration of six pesticide residues in vegetable samples mg/kg
I EAT 3 GBS e d LRSS EE S (e $ S LIEFESY R FIRR
“k Max Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max Mean
JE R 42.200 1.075 2.610 0.121 2.470 0.365 2340 0.221 0.033 0.019 0.161 0.050 0.007 0.004
V] - == = e e e e e e
I56 % 4 ik 0.436 0.043 0.057 0.010 0.383 0.085 0.259 0.049 0.075 0.039 0.194 0.028 0.040 0.007
SR &Y 0.339 0.025 0.078 0.018 2.080 0.343 0.121 0.025 0.062 0.037 0.204 0.050 0.257 0.012
A g
AR 0814 0.096 0.113  0.017 1.570 0.165 0.194 0.034 0.038 0.023 0.252 0.035 0.473 0.048
TR 53 T 0.141 0.042 0.041 0.016 0.035 0.034 0.062 0.027 0.021 0.018 0.080 0.027 0.014 0.011
T “Max”FRAR I 45 S R KA “Mean” 2R K 45 P B ;« — " TR AR .

M 3TT LU H 5 85 S A A 25 5% B 4 ks LU R
U R B0 v, 5 A A A B S R — B, T
e i TR 255 B B T 5 R 25 1 A AN i
REABGHRRMKER . FHENT O X FAEYAK
BT 75, 26 8 2 710 A I 2R 0 ol 288 o 35 ARG e, T
k1 A I B A 2 R R 2 A 2
@ X T A AR I Wy T R R R 2k R

PRI Ay 30 95 A A5 % 7 43 W Rt B R0 © FEMR RSy
T, 5 A (1 R B A 24 5% B L T S R AR 2 AR R
@ WSS T AR 2 45 R AR © K 3
ik W T N 93-S 15 A NI R W8 i S N
T4 245 10 5 D R e e, SR8 PP A 24 5 B s
2.5 OTHRIAEMFELFERP L RBIRFER

6 Al A 25 75 - SE SR A Hh RO AR O L3R 4.

R4 OMRABEMFEFERPEY RBIRER

Table 4 Detection and exceedance of six pesticides in fruit and vegetable samples

A B A (4HE) V& R 4k At 2% /% AR Ak /At R A/ %
T3 144 i R 43 29.86 / /
2K I ND ND ND ND
106 4 4 i 9 6.25 / /
1R BRI A TR 59 40.97 ND ND
S R 44 30.56 ND ND
55 B 15 10.42 ND ND
- 3 56 Ji& %A 2 3.57 / /
BRI ND ND ND ND
I 4 TR 9 16.07 / /
R BCA R A TR 19 33.93 ND ND
A R 24 42.86 ND ND
T A4 B 9 16.07 ND ND
3% 200 Ji5 2 A 45 22.50 / /
K G ND ND ND ND
I 45 R 18 9.00 / /
R BRI A TR 78 39.00 ND ND
AR 68 34.00 ND ND
TR 2 it 24 12.00 ND ND
LIS 205 i 25 98 47.80 1 0.49
BRI ND ND ND ND
I 45 TR 24 11.71 ND ND
1R B R R A T 53 25.85 ND ND
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k4
EA BB (HE) V&) iz Hh /At K 12 /% A A /A AT/ %

P 39 SE A B 3 7.69 ND ND
T2 TR 1 2.56 ND ND

i 22 Ji5 % A ND ND ND ND
2K I ND ND ND ND
166 74 44 i ND ND ND ND
1o R U A R 2 9.09 1 455
SE A B 1 4.55 ND ND
TR 52 TR 2 9.09 ND ND

LIEEES 111 i % 5 4.50 / /
/40 ND ND ND ND
106 24 44 i 14 12.61 1 0.90
e RS R TR 20 18.02 1 0.90
AR 16 14.41 ND ND
TS TR 12 10.81 1 0.90

2R 216 i TR 3 1.39 / /
2K IR ND ND ND ND
166 24 4 i 16 7.41 ND ND
i SRR R 75 34.72 1 0.46
A E A B 24 11.11 ND ND
TR A R 2 0.93 ND ND

T ND RN AE PG I RE R ORAS: AR BRSSP /SRR I S R ML RE e R B PR TR E

6 Tl A 25 75 BT AT FE b v ARG H 2R KO AR R LRI 8. 75
S SR A i T T RE TR SR (25.34%) , ik
I B A A (18.46% ) , T8 4 44 T8 A H R I8 (5.52% ) , K R
T A 5 o 8 S A T R R R i (1.00%) , L2
Ji %5 F (0.90% ) , 8 5 28 g A% 19 2 TR EUAE 1R (0.09%) o i
B RE R IR AR - D 5 kU TR R A TR B 1 Y
@ & BCA TR S R A R R R TR A R, B RN Y
of A SR 2 R R P AR R S TR A R L A
LA WA MR A, O JEE AR
FHRF RS, 3 AR 25 5 %o L 7= A T 25 0, A 7= 3 3l B3
At R A O R LA B R R SR A Bl R . D
BRI — b EL A P R R A 2% TR 2 IR R R P g
W, VR R LR DY @ (LR AL# B TA | T 22 0% 4 1
Biif o © A& (A4 B0 25 T B ol o e il % b fil JH 24
e @ A7 R 2 TR T B W R R A4
FIRE
2.6 REMETEH

IRAE S rp A 25 5% B (0 B0HE R L B 42 & 4R O
i bR 2 75 XA [ AT % B AR 1 . LR R
R Bt S % oS- 49 % P R IR R W R A B S Ak S
il T4 A B 5 ADIE SR S WAk A5 10 1 KU KN L 85 4
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Figure 8 Detection and exceedance of six kinds of

pesticides in all samples

24 5% B Mo A R £ 2 R PP AN L SR OT A R D AR S
Tl 24 3 e 1y % 11 2l 2 0 A A T R

HY 3 5 AT, 7 AR AL T AR SR AR B b S AR Hh e 2
oy A e 24 S 35 22 A 8 KL 2 R R 25 7 3 22 A B8 /)
T, MK (E R W AR A T R R e AT B X
W o EJE RS AN 10 4L R SR AR 25 0 K2 248 B KT
10 S G R R A TR R 2~7 . 8~12 . 13~19 % AT B b e 24 /5
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RELIGEIIRT 1, JAEEE XS 2~7 2 N BF LD AR 24 i
RERIEEORT 1, B IR B3 3 Rl 25 e ok B R 8 2
X AT A A A Rt R BN - R >
R R B T > AU A T > R A R > IR AL TS . TR AR
) 4F i N, R 20 % 2 P e 5 LU 53 1 B K5 5 i e 24 %
10 20 NG H i R B/NBF 8 - (2~7 %) > (8~12 4 ) >
(13~19% , %) >(13~19% , ) >(20~50 4 , %&£ ) > (51~
654 ,3)>(51~65% , &) >(>65% ,% ) >(20~50 % ,
F)>(>65% %) M T B S IER 25 MH 255
S BAR R E IR 2D, Lo VR R KR R

RURE MFLBRERARRFOMRAGZRBES TSR LETHN

T R A A7 7E Y (R KR L AR R e
A5 R R P AR 2 I B AU ST A RN IE S S A
I PR AT o T M) v 2 S BT 44 TR R S TR A T
3RAC LY IR AR 2 d R L AR UK T 1, R AR O X
3R N R AR KRG A E A, &
AT 254, S BCAE 5 IR 24 ik AR T e A S TR TR A
TG ek 4 3t b AR R B % SR I LA i SR P A Y 5 5
B TR BNy X AR L 20 4 A R AR X RGO E
X 7K AR Sl A A AR i T T G A e R A XA
RARKIIEE | FEA AR AL

®5 BREARESWHRGBAESHXNREETN

Table 5 Resident intake of 5 kinds of pesticides in fruits and vegetables and related safety evaluation

PN i3 424 ADI aveEDI avelFSc avelFS maxEDI maxIFSc maxIFS
2~7% ] 0.10 0.0953 0.053 2 0.248 2 11.010 0 6.150 8 9.651 8
156 R 44 iR 0.01 0.010 0 0.056 0 0.113 8 0.6355
o A0S R A TR 0.02 0.014 2 0.039 6 0.542 7 1.5158
S TR 0.02 0.020 0 0.055 7 0.409 6 1.144 2
TR 44 e 0.01 0.007 8 0.043 6 0.036 8 0.205 5
8~12% Ji A 0.10 0.151 1 0.045 7 0.213 0 17.466 6 5.276 9 8.280 5
156 R 44 TR 0.01 0.0159 0.048 1 0.180 5 0.545 2
AR A R 0.02 0.0225 0.034 0 0.860 9 1.300 5
SUE A R 0.02 0.0317 0.047 8 0.649 8 0.981 6
TR U4 e 0.01 0.012 4 0.037 4 0.058 4 0.176 3
13~19% () ) 5 F 0.10 0.203 5 0.036 1 0.168 3 235138 4.169 1 6.5422
156 R 44 i 0.01 0.021 4 0.038 0 0.242 9 0.430 7
AR R A R 0.02 0.0303 0.026 8 1.1590 1.027 5
SE S R 0.02 0.042 6 0.037 8 0.874 8 0.775 5
R4 e 0.01 0.016 7 0.029 6 0.078 6 0.1393
13~19% (&) )& 55 F 0.10 0.191 0 0.038 2 0.178 1 22.066 4 44133 6.9253
156 R 44 Tk 0.01 0.020 1 0.040 2 0.228 0 0.456 0
o A0S R A T 0.02 0.028 4 0.028 4 1.087 6 1.087 6
S TR 0.02 0.040 0 0.040 0 0.821 0 0.821 0
TR 48 e 0.01 0.0157 0.0313 0.073 7 0.147 5
20~50 % (%) J& 55 F 0.10 0.194 0 0.030 8 0.143 6 22.4209 3.5589 5.584 6
156 24 44 TR 0.01 0.020 4 0.032 4 0.2316 0.367 7
o S0 R A TR 0.02 0.028 9 0.0229 1.105 1 0.877 1
S TR 0.02 0.040 6 0.0323 0.834 1 0.662 0
WA R 0.01 0.0159 0.0253 0.074 9 0.118 9
20~50( %) Ji A 0.10 0.189 7 0.0339 0.158 0 21.918 7 3.914 1 6.1419
156 R 44 T 0.01 0.020 0 0.0357 0.226 5 0.404 4
1o A R A R 0.02 0.028 2 0.0252 1.080 4 0.964 6
S TR 0.02 0.039 7 0.0355 0.8155 0.728 1
WA R 0.01 0.0156 0.027 8 0.073 2 0.130 8
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43K5
N i V&) ADI aveEDI avelFSc avelFS maxEDI maxIFSc maxIFS
51~65% (%) JE 5 A 0.10 0.2115 0.032 5 0.151 8 24.446 5 3.761 0 5.901 7
106 28 2 T 0.01 0.022 3 0.034 3 0.2526 0.388 6
IS €% K] 0.02 0.0315 0.024 2 1.204 9 0.926 9
Rl 0.02 0.044 3 0.034 1 0.909 5 0.699 6
T A T 0.01 0.017 3 0.026 7 0.0817 0.1257
51~65% (%) JE 55 A 0.10 0.186 8 0.0322 0.150 2 21.581 1 3.720 9 5.838 8
106 2R 2 T 0.01 0.019 7 0.0339 0.223 0 0.384 4
S €% K] 0.02 0.027 8 0.023 9 1.063 7 0.9170
A R 0.02 0.039 1 0.033 7 0.802 9 0.692 2
T A T 0.01 0.0153 0.026 4 0.072 1 0.124 3
>65%(9) JE 55 A 0.10 0.170 9 0.028 7 0.1340 19.749 6 33193 5.208 6
166 28 2 T 0.01 0.018 0 0.030 2 0.204 0 0.3429
e A S R 2 TR 0.02 0.025 4 0.021 4 0.973 4 0.818 0
A R 0.02 0.035 8 0.030 1 0.734 8 0.617 4
TS A T 0.01 0.014 0 0.023 6 0.066 0 0.110 9
>65% (%) JE A 0.10 0.164 3 0.0316 0.147 3 18.981 6 3.650 3 5.728 0
166 2R 2 T 0.01 0.017 3 0.0333 0.196 1 0377 1
S €% K] 0.02 0.024 4 0.023 5 0.935 6 0.899 6
Rl 0.02 0.034 4 0.033 1 0.706 2 0.679 0
TS T 0.01 0.013 5 0.0259 0.063 4 0.122 0

T aveEDI: HARK 2451 H 8 A 4t ;avelFSc: B R R 25 F 1 % 2 58 B s avelFS : 2 MR 25 F 1 % 42 48 % maxEDI: HAR K 25 5 K H
A s maxIFSc: Hff 24 5 K22 21850 maxIFS : 2 APk 25 e R R4

3 4

TLAF ST R I A B B 2k TR A1 Al S Bk 24 8 AT
A 0 IR AR A 00 o H v s A SR A T L R R A R
FRE BR300 25.34%, 18.46% , i AR R
73900 1.00% , 0.90% ; 15 77 49 T 4 1 4 FUH AR R #R A AIK
3N R 5.52%,0.09% EAETEH 5 R R AN [ R 2E Y
SRR T AR 24 0 PR A 27 B AR 2 Rl R 257
PR/ T 1, X F WA Y 5 Rk 25, A 25 5%
WERE RS A AR E B EGE . mliysFg
LA RN € R TN R ] R PO N KR
I B BE AT A BN R 2 I R AR BOR T 1 00, 3L 1)
3X 3 A 24 T HE X AR R S, T I AT 1Y
TR SR 2528 2R 2 R K AR B R
T 1, 0 B 3 T S S AR T RE e AR 7 A VR A e X
T T LA A 2 0 4 R, S U AR L Xk 2 T
G ER RS %

BEAL 5 % 3 AR b i X R A A 5 K 40 74X
X1 LAY 6 Fli e 2, BROR A — i R 1 2 i 7R G SR Y

A HR B, (E TG BE — 25 A8 0 A0 23 BT A BE 42 T S e AR Bk
TR 5 78 % A6 0 45 2R E AT 22 A PR PEAN I, R Y e R AR
By AR TROTI - AR, 5 30— 20 X AR L X R A B
FhFETE R o AL, F R AY R 5 A M T A 3l R LA —
BY R — R 2GR B R A R P E AT, R
20 BT 8 SR 10 ol 26 A 25 SRR B A T D T T
HEAT A7 fil v A 24 5 B A I £ AU DA 75 X 22 Rk 25
K Z P Y TR A B M 2R AT R G T B R A i — 20 58
T o

5% 3k
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