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Risk assessment of pesticide residues in strawberry from Taizhou city

JIANG Jing-yong, WANG Hui-fu, HE Ling-ling, PANG Yi-bo, ZHU Chang-chun
( Taizhou Academy of Agriculture Sciences, Linhai 317000, China)

Abstract: For the risk assessment of main pesticide residues in strawberry, many strawberry samples collected from
different strawberry producing counties in Taizhou were measured and analyzed. Dietary intake exposure risk among different
consumer groups was assessed. The results showed that 88.6% of strawberry samples had low concentration of pesticide resi-
dues. 19 kinds of pesticide residues were detected, and most of them were low toxic, no banned and highly toxic pesticides.
The risk assessment results of these pesticides among different consumer groups showed that the acute dietary exposure risk
of residues pesticide and accumulated pesticides and chronic dietary exposure risk were at a relatively low level in different
groups. The pesticide acute dietary intake risk (%ARfD) was less than 7.041%, and chronic dietary intake risk ( %ADI)
was between 0.000 8% and 6.848 5%. Acute and chronic dietary exposure risk of pesticide residues showed that: girls 2—4
years old>boys 2—4 years old>women 18-30 years old>women 60-70 years old>men 60-70 years old>men 18-30 year

old. The intake risk for most groups was higher in females than that in males. The acute intake risk was higher than chronic

intake risk, but all of them were within the safety range,
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so the risk was acceptable. There was no acute or chronic
risk to the human body by eating very little trace of pesti-

cide residues in the strawberries.
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1.1

DL N T A 7= B RS S WF 9T 4 A A B, 2016
AE 12 H 16 HIFIR R AT RE , B 15 d 2247 R
—IK,2017 4F 2 FJREH, 3 6 4t 67 AR, A
FERARLT 0.5 kg, ShRh LT,

1.2 RAKRBENSEHE

FEUCRFE JE B i R R AR FRAR J5 A T 50 9%

FEW A T AR UK AR b DL FR b B, 2 2% bRl Oy

PRI A S A A 1k kB0 A 23 e
FERZG AP A T % B Y 45 Fh7EAS M B4 2F P rh il
FRAe 2y,

G I 235 SR SR FH B o 2 4 [ R bR A P A
2 KA B PR Y (GB 2763-2016) 1 by v H) &
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SN LAt /N Y 7K L B A 24 5% BR BR i B 1 45
ANHE
1.3 BERBAXKKTERG
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4 60 ~70 % BAEAEANRELL S, He B0 4ok 55
PEAIFI L AL % T R N BE S A AT 2%
A IR AR A R 4 R 2 BN B2 4 B
B IR P R B AR KR AR, AR AHE
BT SR A &R s R R 5 Al BRIk
DL R 2 1 2002 A 7 SRR BE 4R )
Bl ARIEAS R CRE A A o R I 1 A 4
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REEREILE L,

L0 B 1 AU (% ARfD) 1 e,
%ARfD = ( ESTI/ARfD) x100% , ESTI = Lp x HR/ bw ,
WOESTI 2 VERE B B = [ mg/ (kg - d) ], ARD
RAVESHERIE (me/ke) , Lp KR H I &
( kg/d) , HR Jp ko i 19 B g R S e i AR 24 R B 1
(mg/kg) ,bw FFEIEFE (kg)

&P RE 4 AR (%ADI) 931351 . %ADI =
( NEDI/ADI) x100% , NEDI = px R/bw , 2.1, NEDI
Jifliit i HEA R [ mg/ (kg « d) ],ADI 9 H i
AR mg/ (kg - d) ],p FFEREHEE (k) R
ARSI P AR 245 5% B V- 241 (me/kg) | bw S AT
K pi (kg) o

SRR A (T80 o R — R S
BLAAARNE LI 04 25 53 20 1647 8RR XU 3
i o AR N INEDI = IpxAR/bw , B % ARD =

(IESTIXARfD) x100% , AR = Y, ¢; x RPF, , 5,
i=1

INEDIN BF AR AR mg/ (kg - d) ], AR
SR BB EIRIE (mg/ke) ,IESTI AR 2
R IIERE A, C,oN | PR 25U E (me/kg)
RPF Ry i B A 25 HH X5 2 %5 A 245 19 AH X 5 B R 8K
(RPF1H) .

MGARMD( %ADI) <100% I, Fe7R 2. (18) T



1410 TR L %

2017 4F 4 33 % e M

TR ARG AT L2 %ARID (%ADI) /)N | KUK
/N2, 2% ARID> 100% I, 275 A7 AN 1l 45 32 1 2
PEIXUSE , %0 ARSD (% ADI) K, KUK

F1 FREBREFRENFHERENARESSE

Table 1 Average weight of different consumers and dietary intake

2 HR5Hr

21 AMTESERAKBAKE

TERIAY 67 A FAEAE TP A 59 A FE SR H
TARZHEREE | (5 88.06% ;59 MEE S LA H 19 Ak
2,1 b SRR AR 2l (R R ES RS, K

of fruits
— ——————  ARMEEHAL(E2). R 2 TR 19
A WIS ACRIREE S RBINEE g sth 15 B HE A 5% B I, DUBEA RS
b o 00t 7 0339 4 [ QN I R ) N R AR S = i )
32.8% .37.3% .38.8% .44. 7% .47. 1%, 1 Fhif 24
2 mLE 134 0.044 4 0.3394 (FEALM) A5 R TEBORE LI Ot AR 25 M
18~30 % Bk 60.5 0.041 8 0.510 2 i kA 6 b 24 1 A i B AR B/ NI SR A LA/
18~30 % 4tk 52.6 0.052 9 0.510 2 AURRAAR L5 R IRBERUE . 67 AFE AT 3 4
6070 2 . o 8 0102 FE A AR 255 B AR B FR Ry 4. 47% , b 2 A
‘ ' ' ' it B R 1) AR 245 A A TR b, 1 S R AR AR 24
60~70 % Ltk 54.3 0.034 8 0.510 2 5 B R
F2 EHG 19 WREGNKEKE
Table 2 Residue levels of 19 pesticides in strawberries
RRRE _— -
(mg/kg) ; 8)
1% 25 Wi ( Pyrimethanil ) ik 3 0.289 4 1.210 0 32 0 47.8 0
5 B Ik (Tprodione ) s 10 0.549 2 25180 30 0 44.8 0
J& % ( Procymidone ) i 10 0.278 3 2.010 0 26 0 38.8 0
I PBE T 11z ( Boscalid ) {li5ger2 3 0.256 5 1.370 0 25 0 37.3 0
HEZE K ( Bifenazate ) {[igs+2 2 0.026 9 0.055 3 22 0 32.8 0
IE B ( Acetamiprid ) K 2 0.1199 0.278 0 14 0 20.9 0
T2 ( Spirodiclofen ) ik - 0.037 0 0.086 8 12 0 17.9 0
S AU ERE ( Chlorantraniliprole ) i3 1 0.027 8 0.054 4 10 0 14.9 0
WA TH R ( Cyprodinil) fikai 2 0.662 9 2.660 0 9 1 13.4 1.4
Z 1 R ( Carbendazim) {572 0.5 0.0415 0.0155 9 0 13.4 0
FH L7 14 5% ( Thiophanate-methyl ) ik 1 3 0.161 8 0.460 0 7 0 10.4 0
205 ( Etoxazole ) i3 - 0.030 0 0.040 8 6 0 9.0 0
ML 45F R ( Pymetrozine ) i - 0.060 2 0.2110 5 0 7.5 0
FAUBE HLBE R ( Flonicamid ) IS - 0.060 1 0.1150 4 0 6.0 0
JE B ! PR ( Difenoconazole ) {lises32 0.2 0.035 2 0.059 6 4 0 6.0 0
2ok ( Imidacloprid ) K7 1 0.189 2 0.363 0 2 0 3.0 0
FEL M ( Triflumizole ) &7 - 0.039 7 0.046 6 2 0 3.0 0
475 BEND K ( Dimethomorph) i3 0.05 0.370 0 0.479 0 2 2 3.0 2.9
FHE ( Chlorpyrifos ) g - 0.007 8 0.007 8 1 0 1.5 0

— HIRRR LA RS EH,
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Fig.1 Types and distribution of pesticide residues detected in

strawberry from Taizhou city
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ek, Hidr 2 A #S H 1~ 3 Rl 2 B R A
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FAe 2y, Hrp R AR 25 R R B 2 1) 3 AN RE LR AE 1%
AP ;2 H A R 6 i S DL A 245 5% BE B RE i
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Fig.2 The multi-residues detected in strawberry from Taizhou

city in different periods
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24 EERAKRBEMESBAXE

FRE 19 Fhofc 245 5% 108 M R A XU
(%ADI) THEE5 R WoR |, AR [ EEE o & 5 A 1
AKE H B 19 B 24 11045 1 R £ 18 ARV AN [R] (%
4) BB HIEAR T 100% , 3200 5 M 58 AR 25 5% B
PRI B4 A U AL 7E W] #2252 1 &2 ok F . Horpr,
FE2~4 2 BEUR TR W TR PR | SR R SRR | Rk
TRk sk | E R RE % ADI KT 1%, 2~4 %
) R AR 2 5% BA NS M I A KU B, R
7.321% , BRWE TR I BUAEREAR % ADI KT 1%
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®3 AMNESDP 6 MRARBNAEHENAMEREENK

18~30 & Lk B A AR 24 1 M R IR B 2R 57 X
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Table 3 Acute risk assessment of six pesticide residues in strawberries from Taizhou city among different consumer groups

APERE R R (%)

A2y ?ﬁ@g 2-4 % 2-4 % 18~30 % 18~30 % 60~70 % 60~70 %
PR 7% B0 7k Bl s 7k
E 1 Jpk 0.1 6.692 7.041 2.345 2.697 2.314 2.612
ZHR 0.5 0.373 0.393 0.131 0.150 0.129 0.146
AR R 0.3 0.478 0.503 0.168 0.193 0.165 0.187
AN 0.4 2.184 2.298 0.765 0.880 0.755 0.852
15 P 1 0.6 1.922 2.022 0.673 0.774 0.664 0.750
BEFEIA 0.1 0.187 0.197 0.066 0.075 0.065 0.073
ARfD . 2S5
x4 ANEEFP 19 MRGKXBARERHEHIEZEERBARE
Table 4 Chronic risk assessment of 19 pesticide residues in strawberries from Taizhou city among different consumer groups
Apr PP AR (%)
(S [mg/ (kg - d) ] 2~4 % 2~4 % 18~30 % 18~30 % 60~70 % 60~70 %
B Z Bk Z Pl 7

WG i 0.20 0.448 5 0.479 4 0.100 0 0.145 5 0.079 8 0.092 7
SRR 0.06 2.836 7 3.0327 0.632 4 0.920 5 0.504 7 0.586 6
TR 0.10 0.862 6 0.922 2 0.192 3 0.279 9 0.153 5 0.178 4
IWE 5 4 fre 0.04 1.987 3 2.124 6 0.443 0 0.644 9 0.353 6 0.410 9
15 I i 0.01 0.833 1 0.890 7 0.185 7 0.270 4 0.148 2 0.172 3
E 1 bk 0.07 0.530 8 0.567 4 0.118 3 0.172 2 0.094 4 0.109 8
BT 0.01 1.147 0 1.226 2 0.255 7 0.3722 0.204 1 0.237 2
SRR Bk i 2.00 0.004 3 0.004 6 0.001 0 0.001 4 0.000 8 0.000 9
W ] P 0.03 6.848 5 7.3217 1.526 7 22223 1.218 4 1.416 2
ZWR 0.03 0.428 7 0.458 4 0.095 6 0.139 1 0.076 3 0.088 7
LB A R 0.08 0.626 7 0.670 0 0.139 7 0.203 3 0.1115 0.129 6
2,k 0.05 0.186 0 0.198 8 0.041 5 0.060 3 0.033 1 0.038 5
i 27 T 0.03 0.621 5 0.664 5 0.138 6 0.201 7 0.110 6 0.1285
FRUE He Pt fre 0.02 0.745 4 0.796 9 0.166 2 0.2419 0.132 6 0.154 1
ATk R B 0.01 1.091 7 1.167 2 0.243 4 0.354 3 0.194 2 0.225 8
LIRS 0.06 0.977 1 1.044 6 0.217 8 0.317 0 0.173 8 0.202 0
TR 0.04 03515 0.375 8 0.078 4 0.114 1 0.062 5 0.072 7
5 P A D 0.20 0.573 4 0.613 0 0.127 8 0.186 1 0.102 0 0.118 6
IR 0.03 0.241 1 0.257 8 0.053 8 0.078 2 0.042 9 0.049 9

ADI 5 H iR AR,
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