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ABSTRACT: Objective To determine the risk of pesticide residues in kiwifruit by systematically analyzing
pesticide residues and dietary exposure risks of kiwifruit in Xi'an city. Methods A total of 200 batches of 14
kiwifruit main producing towns in Zhouzhi county of Xi'an city in 2018, were tested for pesticide residue quantitative
analysis. The acceptable daily intake and acute reference dose were used for risk assessment of chronic dietary intake
and acute dietary intake risk assessment. Maximum residue limit estimates were calculated by using kiwi large meals,
acceptable daily intake and per capita reference weight. The risk sequencing of pesticides and samples was carried out
according to the veterinary drug residue risk sequencing matrix method (UK Veterinary Drug Residue Committee).
Results Among 137 samples of 200 kiwifruit samples, pesticide residues were detected, and no over-standard
pesticides and banned pesticides were detected. Among the 14 pesticides detected, the average risk of chronic dietary
intake and acute dietary intake was much less than 100%. Totally 14 kinds of detected pesticides were classified into

III classes according to risk scores, Class I was a higher risk pesticide (1 species), Class Il was a medium risk
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pesticide (0 species), and Class III was a lower risk pesticide (13 species). According to the risk index, low-risk

samples accounted for 35.5% and extremely low-risk samples accounted for 64.5%; samples with more than 3

pesticide residues detected accounted for 5.5%, samples with 1-2 pesticide residues detected accounted for 61.5%,

and there were 66 samples with no pesticide residues detected, accounting for 33%. Conclusion The pesticide

residues of kiwifruit in zhouzhi county of Xi'an city are in a low-risk state, but daily supervision should still be

strengthened.
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SR 200 LU AL, EEAFICEZE X IR L.
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HRR A ), BOLUERE0.22 wm KHHIBA ) KGR
BARAENL (100 pg/mL, AR FEFREE 5t W B A 3 3t
(KHY)-

6890N A (A4X . 7890/5975C < JF ik X (3£
Agilent 23 F]); LCMC-8050 = PUZRAT 3 i 15k AN (H 4 &
HE); LXI-IB BLOALC 2R3 T); Milli Q B4tk
Z G5 Millipore 2 #]); QUINTIX2102 Hi, T K- (Jgik:
0.01 g, fEEFEZF,
2.2 RAGZRBENFGE

R AR UE T X 58 Rl 2453004 T i i A 35 K 580 43
BT, SEO0 N BB 58 4 Hi BEPR HERLSE BT, RS BORIR
FARIBRE LR 1. K INZ5 54208 GB 2763 2016 FrifE i
B2 RS AR B /INRK SR S v i i R R B e . A
SCREEXHHIA Y 200 AHRGEORE S EAT 58 FhAZG I E,
XA R R Al TP i R 2GR R EA T KU PP o 6 RS s Ak
24, S AR IIAE <K BR (limit of detection, LOD)HY,
FH 172 LOD e,

2.3 RBEWER A
231 EHEBREARNE R

2016 4F 1 E RN 5 (237% 104 02 I T4 REfE L
10%11 . W %o 25% . HTTRR 0.2x104 t, HEH{H
FRE(150 d). 2016 FEFR[E A TTHCE 13.6 2457, @ 1dit
1, oI A BB S50 0.0075 ke, KU
AT ES RS TERE T A, %ADI Bk, KU
i/, %ADI=100%H, A5 A8 1 232 1) KUK, %ADI < 100%
i, S JRUR AT LA B 32 T

o nrai_STMRxP
A)ADl—W %100 8

AR, STMR AR T 5k BE i, SCrh 2k i
¥, mg/kg; P 4y 0.0075 kg(fi RS 2% 1it); ADI S Ak
£ H 7258 A& (acceptable daily intake)”, mg/kg bw; bw
HANIIRE, 1% 60 kg i, ZHIA ERAKLZ! (Food and
Agriculture Organization of the United Nations, FAO)%&TE[B 1
232 BHBRBANGFE

WA 2018 4K G B AR A 1 41/ 1k 57 T A A 41
(FAO/WHO) 4 il J1, Jigt RS A Bk 3 2 K ) 48
(large portions, LP)} 0.5487 kg, BASRFRHEH 0.083 kg, MA
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Table 1 Parameters of 58 pesticides and adopted standard methods
24 KR RIRR T v

T Mewle . XIBRRE . WIBEXIBRRE . WREBE. AURR . KIEBRRE. TIESUIRE . 0. =Rk, SRR, SR

JEwh . BORCRE . TRURBE. REUGRTE. TURDE. THIVEREE. WRMRRE. RORGRPE. FEBE. SSNON WURAER

SURSET . PEER . SRR . R . AT . IDORAETE . U AR . U .
T SRR SR . TIEMAEE . TR

SCER PRI Kk, WZEL., WA, nphk, AUl sembk, Ak, KR, KW . BR AR
WA S | EEEFIERME | WEEENE  HURENE . DREEMe . THIIURR . WEHGE . JRNENR . HRER . JEEF

IR ES

NY/T 761-2008*

GB/T 20769-2008""
GB/T 23200.8-2016!""
GB/T 23200.20-2016!'!

ZI2ESE AR U, RAT IMPR [HER S MRS EHEA
HTE 2a R AXQIF SR AT RA R,
PG4 AT 45 4 24 19 St B 35 XU (%ARTD)
HI2e 4 FLBR (safety margin, SM)P), %ARFD /N JRUFS /)N,
Y %ARD < 100%H, KUK AT LI, K2, 2%ARD >
100%F, AN AT HESZ 1 XU . %ARFD 4% B2 20 (2) 15, SM
AR @I

UXHRXxVv+(LP—U)XHR

ESTI 2
bw ()
ESTI
%ARfD= x 100 3)
ARFD
ARfdxbw
“UxvilP—U 4)
Xv+LP—U

AR @)~ ESTUR AT MR, ke: ARFD 22 tES
Z |4k (acute reference dose), mg/kg; U JEFARF i, kg; LP
J2 e i BB R 4E), kg HROZIORFR FA(E, X 99.9 7 43
7 FEAEP, mg/ke.
233 ARG EHIME

FEFE IR H AR T4 H Fe v AR,
R ORER BRI HE TR A 5(5) .

eMRL:ADIXbW )

ARG, FONERBERE H I 2, Feam XU R, B LP
i, kg; eMRL My K% B4 B i At i1 {H (maximum residue

limit estimate), mg/kg,

234 ReHA

27 0 ] B 24 % B 25 D1 4 R 2h %k R RS HE LR T
B, BARFRRRAEARE DL 208 R T Ak 2 0 R,
HHE 228 TP BRI (LDso) 73 Ml 2 | e . e IR EE 4
2, P ERERM AR, B8dsn(E) ADI )£ GB
2763-2016; 424 {di F 45K (operating frequency, FOD)#%/2y
K (6)H R AT, A &R 25 5% B X155 (S A 2K
(T &AL 14 5% B XU 1543 A i A 2 TE A R il e i)
B B U5 23 B X H, 2 E (OR3P XUR BR .
BRAGERCAE S 00 A 24 5% B8 IXUIS: XU 18 BCHE Y, 8 B0 OK,
DR o XU Hde 22X (8) T4

FOD=7 x 100 (6)
S=(A+B)X (C+ D + E + F) 7)
RI=3IL, S — TS, ®)

AX(6)~®)h, A BEtEAFsr; B BEAURHSR; C: BER
855, D RAMTRFARGI; B S BEANHGD; F bk
FKTAR5r nn K 2, sphfh; T AREREF S
PR AR 2 B P REEEE H BRI 1L
FI RSB ST A T ], BT d); TSo A n R 25 A6
H RS P ER B 1S 4y, AR E n FkZi& A
Bk B XU A5 e SR AN A 20 XU HE 46 bR A5 2 WA A
s 2.
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Table 2 Evaluation index of risk ranking of pesticide residues in kiwifruit

Eiston B 5% B4 K- /(mg/kg) 5 A% % F R/ (mg/kg) [SE I IN T JRE £ L B811/%
fEPR1E (%3 A <25 =1x107? G <2.5

(=¥ix 2 1 0 0 0 0
FEANME k77 <1 MRL =2.5 H<20.0 =1x10" H<1x1072 K AT RE =2.5 H<20.0

[C¥ix 3 2 1 1 1 1
FEARE [t =1 MRL H <10 MRL =20.0 H<50.0 =1x10° H<1x10™ R AT RE =20.0 H<50.0

159y 4 3 2 2 2 2
TebRE il 2 =10 MRL =50.0 H<100.0 <1x107° B TCAFEIE  =50.0 H<100.0

(=% 5 4 3 3 3 3

1 MRL M K5 B R, maximum residue limit,
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AWK 200 NERIEBRFE ARG A, 2L 137 SRR RS
TR, KK HFEN 68.5%, KK H AR 2%k
ey WARZIFERTE, Ml 14 Fhf i ds 1 fhi
BEARY, 6 Firh AR AR 2N 7 AMIKBEAR ZY, A R T AR
TR, AR FE KT LR 3. Hob, SURTSEER . SRR
WE MR R R, B 51.5%. 22%. 13.5%; HER
2R M ERIIET 10%. BTN 14 PR 2535 R A0
B 83,
32 RAZBEMBER|BANK

A, AR ZGER FAEPEIE A XU (%ADI) L% 4.
Koo 14 R 25018 MR R R AKK AT
0.0025%~0.2808% 2. [f], 354 0.0577%, LT 100%,
AT, VLT 2 ELRRAGE R AR 24 8% B 18 M I A e A KU 2
L2, BAEARAE, Hh st 2R . W4EREER
19%ADI 5T 0.1%, Fi4 11 #i%ADI X T 0.1%.
33 RAZBIMBER|BANK

AT A DA BV R, SRR . R

i 2558 88 1 AL RE S A RS AT 0.13% ~ 8.36% 2 [,
YIE N 6.13%, ZAKT 100%, M 40T DL A% 245 A4 S B o
1o % B A /N T A A BB, BRI T PG T R & EL gk
WAk AR 25 5% B S vk R S A XU 2 o] LU 2 0, 4T
PR RS
34 RGFZEBENEHF

MR 2.1 g, 456 RREYHEAR(1056.6 g)***)
PEATHER, b R RO Bk A R Y
0.71%, MPEFE 1 82 B E IR (C) R 0. BRI 2575k
Wbk b2 3 RS A (605, MR R KN
2%, MRHER 1 E AR (D) R 0. HEIAFAREZ
(KSR A 22 5, (HIFJG AT ) 2 A7 o 2 i A AY
HASCHHERY, AR % 1 # e SRR ARSI E) R 3.
WL AR (T AR 2% BBk B XU A4 L3 5. K
14 Ffe 24 5% B B A543 51 1 1, H4 14 P 2558 4 i
JRUEEAF Ao M, o S5 R A 25 M35 12, KUK A4 R =
20, k1 Fh, SHBTAERER; AR Z MBI, KU
ST 15~20 Z ), o Fp; & XS A2 SIS, RS
B4y H4<15, A 13 Fpl47,

R3 BMEMED 14 FTRANKREKTE

Table 3 Residue levels of 14 pesticides in kiwifruit

V&) G e K 5% B PR R /(mg/kg) Ko HH B B A K i 2/% 5% F 7K T-/(mg/kg)
BEIEM thg 2 4 2 0.02~0.315
AHEEBR i 2 44 22 0.005~0.055
FINFGBR g 0.2% 3 1.5 0.005~0.022
R A iR hig 5% 4 2 0.008~0.029
AT R g 0.2% 103 51.5 0.005~0.139
AR A i rh 1 9 45 0.005~0.072
SR i3 10 1 0.5 0.142
gl i 10 1 0.5 0.014
ZHR k8 0.5% 10 5 0.124~0.368
By 2k T 2% T 0.02 4 2 0.005
Mk 5 72 {15622 2 7 2.5 0.005~0.031
W g (i3 7 27 13.5 0.006~0.216
DK fief iz i3 10 5 2.5 0.005~0.021
o175 T 4 b s 5 1 0.5 0.167

VE: feoRBR B PRt — R PR S I S5 SO RUHA N RUKCR R M IR E, KRR IS HACR I R (H
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Table 4 Chronic and acute risk assessment of pesticide residues
" Pk XU AT Uk XU PEAT
N BHAVHEAR FHIEMEE %ADI mmiRE 999 B 2MESENRE AR AE  %ARMD ZeAR
HEHLIR 0.01 0.098 0.1225  0.315 0.3136 0.1 0.0037 3.74 8.40
Rk 0.02 0.014 0.0088  0.055 0.0547 0.04 0.0007 1.63 3.36
g 0.02 0.012 0.0075  0.022 0.0220 0.2 0.0003 0.13 16.80
R A T 0.03 0.017 0.0071  0.029 0.0290 0.03 0.0003 1.15 2.52
AR E AR 0.02 0.024 0.0150  0.139 0.1388 0.02 0.0017 8.27 1.68
AR A T 0.01 0.022 0.0275  0.072 0.0716 0.01 0.0009 8.53 0.84
ST IR 0.06 0.142 0.0296  0.142 0.1420 0.0017
R 0.1 0.014 0.0018  0.014 0.0140 0.1 0.0002 0.17 8.40
ZWR 0.03 0.207 0.0863  0.368 0.3674 0.1 0.0044 438 8.40
By 24 TR 25 0.002 0.005 0.0313  0.005 0.0050 0.003 0.0001 1.99 0.25
ik Al R 0.01 0.010 0.0125  0.031 0.0309 0.0004
W7 i 0.2 0.086 0.0054  0.216 0.2154 0.0025
Ik B i 0.01 0.009 0.0113  0.021 0.0210 0.1 0.0003 0.25 8.40
o175 T NS b 0.2 0.167 0.0104  0.167 0.1670 0.1 0.0020 1.99 8.40
x5 BRSP4 FRANZRBRIEIRGE S
Table 5 Score of indices for risk ranking of 14 pesticides in kiwifruit
V] B c D E S
HEILIR 0 0 0 3 12.09
AHIE 0 0 0 3 12.18
€] 0 0 0 3 12.09
R B4 g 0 0 0 3 12.06
AT ESE 0 0 0 3 13.55
I A i 0 0 0 3 12.12
ST IR 0 0 0 3 8.01
gl 0 0 0 3 8.03
ZHWR 0 0 0 3 8.10
BTk & R 1 0 0 3 20.05
A 52 0 0 0 3 8.05
W 7 it 0 0 0 3 8.27
DK fiz 0 0 0 3 8.03
s T A 0 0 0 3 8.01
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a—fRXUS:  b— R XU

7 BEIS ik dimethomorph [s 8.01
S ERiprodione fs 8.01
Bk Af feprochloraz :— 8.03
J&5 B A procymidone [r—8 .03
%Mipyn’daben [r— 8.05

Z 1 R carbendazim pr—8.10 a
TR e pyrimethani] jee—"8.27

{7 34 B fenpropathrin  |e——12.06
FH Xl fenvaleratee |m——12.09
FEAL M chlorpyrifos |e——12.09
BXFR 3 Ebifenthrin —]2.12

AE BT cypermethrin (e—12.18 b
S F M cyhalothrin 13.55
B 44t 7 2 abamectin " . . 20.05
0.00 5.00 10.00 15.00 20.00 25.00
R 75453

BT RGBT 14 Rl 24 5% B RUKHE P
Fig.1 Ranking of residue risk of 14 pesticides in kiwifruit

PN IR(S) AT 200 HERARAEBEE b BEHE U BE
4R 24 5% B8 XU #5 B (risk index, RI). LA 5 24 RI %2544 200
HEDBRBERREE S 43 IS, MRS AE S (S <RI<10)3L4 71
A, T 35.5%; WK XUE AR G RI<S)FEE 129 A,
64.5% 7, HA R A 2G5k AN 3 AL ERIRERL A 11
A, WIRABER, I 5.5%; KHRARZIRERAEN 1~2
FEMA 1234, SRR, (S 61.5%; K25 EH
66 MEAL, HEH 33%.

35 BRBEMERARAKEBIREMITEMEE

HRIEARG)ITF 14 Fhofe 24 55 A 5% B8 BR Al A,
e 6. K Y 14 Rl 24 vh 3R 0 | SRR DR ZG TR |
SRR A PTAEREER . WEER | MR . PREfRE
I IR 10 R 25 i AR e MRL fH. R pk s T R
FOKR, FURAEEL . HEAEER . ARTHEEE. ZHA 4 F
2R SR AN A/ NRL K SR 2 MRL 1, Heg kAR
M MRL 5. HrpaUkshe . SRR N . ZHEA 3
Filr A 245 1) d5e R A% B B o {5 e R gk B B ok A T AR L
MRL E il L™, HRAERN MRL B2 A% . R4S
MRL [t K 5% B8 BR & 4% i1 {8 (maximum residue limit
estimate, eMRL)M&AREME =1 % TR, s SO BRAERE 3258
W GURAEER . RUNEEEE . HRsEER . SRR . BOR
Hlg . SRR, EEAN . SRR PgEEE. wEER |
BEME | WRAER | MSTEND IR 14 R 25U 1.2, 2., 3,
2.1, 65,10, 3. 02, 1, 22, 1. 22 mg/kg. 14 Fhfe2hify
99.5 F 430 A5 P25k 5 1 tha PR S AR T e Ak P BR R AT K
5% FA B A IUE, LB MRL {E A1 RMRL {E AT DL
fe .

4 mESie
RSN H, XF 200 AHRIRBAE b b AT T A28k

K, Ky 58 Rl 2 44 PR Z5RAGH, FESEME . &
FAmE . EREEE . FURAER . HEAEEE . SRR, B
HAEE . EEA . ZER . PYEE R AR | MR
WRAER | A EERD kAL 14 Fhof 25 R IRFREE UK, (HEA
bR, R A AR 25 P RS TR HUR B, Hoh A4
B AS HH R de g, R 51.5%, HROEE TSR, K2R 22%,
A LI 2 AR 2 L Bk 7 2 T ] 2 LR A e A
FARIACZE, e 08 R £ 45 A RURE: A0 2 i 45 A KU A
FR AL FIRRUSIR A 2 i), X 2 R 251 )8 ih A,
TR, PG, TR VR e P, Ok
ST 48 Wi 0 S T G A R AR 25 ZE BRI EF B,
SEAR 24 B FE N RRL 2 FH 2546 R . W AT AR A |
PRI 4 . B as .

®6 BRBRMRARKERBREMIHEREIE
Table 6 eMRLs of pesticides and RMRLs of pesticides in

kiwifruit
ez ADI  MRL  eMRL RMRL Poos
FEIEM 0.01 2 1.0935 1 0.3079
SRR 0.02 2 2.1870 2 0.0537
TUH R 0.02  02%  2.1870 2 0.0219
H A2 iR 0.03 5% 3.2804 3 0.0289
SHEFHME 002 02*%  2.1870 2 0.138
IR B R 0.01 1 1.0935 1 0.0702
SRR 0.06 10 6.5610 6.5 0.0142
igEal 0.1 10 10.9349 10 0.014
ZHR 0.03  0.5%  3.2805 3 0.365
By 24 TR 25 0,;)0 0.02  0.2187 0.2 0.005
ik A R 0.01 2 1.0935 1 0.0306
W7 i 0.2 7 21.8699 22 0.213
DK fiz 0.01 10 1.0935 1 0.0209
o175 T P4 b 0.2 5 21.8699 22 0.167

H: Poos  99.5 FA3Dr sk B 4

T 3k AT 2 I G 22 T R 2 EL R MG P Ak B A A Ak 26
) A 1 A XL R 2 e 5 B AL JRUR: 357322 36 <1 00%,
R A 257, 45 AR 24 11 e R 3% BR i B4 /N T A AR . A
Ry % R NG HE KB, BTk i 14 Fiefe 2 vh T2 1 2
S AR 2y, HEBURAR A R B, R 13 i
RZGH IR ARZY o XFA YA R il (1 4R 245 5% B3 AU
BECRE, 35.5%MFE M I IRRUR, 64.5% M 5 A AR XL
W o LR o BTl SRR TG T ] 2 BRIk AR 25k B b
RS AR AL,

AR 245 e KA R B A5 o A 0 300 £ 2 4 O i R AR 1,
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ST RO BT | R A SRR A SR A0 B
B B B R 3 BEAS 1) - PR UE TS 2% 2 (@ B A AR 3 2R 2
RBEUL 3k 7 U2 1 B R DR 20 5 A B S A A ) — 2
Hoglndn, AR 24 fe Kok BA BR A o i) il s A R 2
L, RAEAXG)H I R KR R A THE, $2HEEsEm . &
TR . FUNAEER . AR . SRUTUAERER . DORSEE |
SEHEIR . BEA ., ZER ., MAEEER . R .
DR AR | AR TERD Ik 14 B2 MRL #3UEN 1.2.2.3,
2.1, 65,10, 3, 02, 1,22, 1, 22 mg/kg.
BRERME N ACR P IYE C 2 F, RZHEBEEZ, M
P FE T X AR A 2 50 DA B AR KA B BR AR o R
MrEA =l R e R AR %, B i E R FH 2 F
REGZHRM . INZIGETZERE . REE . iz,
AR ZG R Z, A ARSI 2 E0E F A R RE L
TRAEAR A Pl T Rk, ROZ ST R KT, FE B Xt
TRAERE I A r 4 B 258540, St Rl T AR 2 45 Kok i PR
SARE, A b S Rk AR B BR S b B

SE B
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