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Analysis and risk assessment of pesticide in fruits and vegetables for primary
and secondary school students in Qingpu District, Shanghai

DIAO Yong-Qing, YANG Yang, YU Xi, SHEN Yan"

(Qingpu Center for Disease Control and Prevention, Shanghai 201700, China)
ABSTRACT: Objective To investigate the pesticide residue of fruits and vegetables in Qingpu District of Shanghai,
Valuate the risk assessment of pesticide residues in primary and middle school students in Qingpu district. Methods
From 2021 to 2022, 252 fruits and vegetables from 7 towns in Qingpu District of Shanghai were collected, and 46
pesticide residues in fruits and vegetables were detected by LC/MS. The acute and chronic dietary exposure risks of
primary and secondary school students in Qingpu District of Shanghai was assessed using the results of pesticide
residue detection, combined with food consumption in the dietary nutrient intake survey of Qingpu students. Results
15 pesticides of all total 46 pesticides were detected, 12 pesticides exceeded the standard, the highest detection rate
was tthiamethoxam (29.76%), the highest exceeding rate was clothianidin (27.78%). Among the 6 kinds of fruits and
vegetables, the highest detection rate was strawberry (88.10%), and the highest o exceeding rate was solanaceae
(76.19%). The dietary exposure results showed that the acute exposure risks (acute hazardquotient) of
methamidophos and dichlorvos weir 562% and 452% respectively, the chronic exposure risk (chronic hazardquotient)
of dichlorvos was 434%, and the dietary acute chronic exposure risks of other pesticides were less than 100%.

Conclusion  There are pesticide residues in fruits and vegetables in Qingpu District of Shanghai. The dietary
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exposure risk of methamphetamine and dichlorvos in fruits and vegetables is high, which should be paid attention to

by the regulatory authorities. The dietary exposure risk of other pesticides is low, but the high detection rate and

over-standard rate of fruits and vegetables should be paid attention to.

KEY WORD: vegetables; pesticide reduces; dietary exposure, risk assessment,
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RBAT EN R RS R &I EEH WA, ™
NG AITREER, TP, GHEREERER, &
H LS AR 500 ~ 850 g1, {HAE ABHIAMRHE | JHHY
YR, REEA S, RAWZE TR RN
PR B IR, REGH)ZH, HEARE . AR
FIAE FRAT R INEE T A7 AR 24 5% B [m) L), Bl b [l 4 2
LR R RAEFE AW, AMIMNEHRELER
HEEAE T, BORWESRSE, Hr Rk Mnyks
B B R rh NS OGER RE, Ft, TR R
AT A 2% B RSN B e Wi LA E A

ABR G TR X 2021 4F L 2022 4F 252 1F
TR BRI 44 FhA 2758 B TR, %o SR e 24 5% B3 4R
OLHEAT AT AT, I A 2 5% B R O S I X N AR N
BN SEH ESE, 4565 H ALV G (Acceptable
Daily Intake, ADI) . 1% % 71 & (Acute Reference Dose,
ARD)FAR ARS8, REFE BECIPPAL & e 24
RO, MM E W X N R A TR R R, N
GRS A 2, 5 W WA e AR e A KU A
PR TP PER 2 KA
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LA WA (5 BT B A (AB sciex 6500+Qtrap),
ai K AL (A E BT Milli-Q) , e iR IR % Ay (B 5
VXMTAL), B:LHLEEEZEE € Multifuge™ X4 R Pro) .
Tz —HF KRR ME203) 1432 —HF R (M
R ME204) . $T#5 (Braun)55 .

44 PR 2R B ARE(E T, WA 50 mg/L), FEE(PE
PefleE ikal), M@ @ikal), PSA /G (&g @
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hfaly, W gat), FibmEs g,
TREREE(BRTE TEal), —RMEE SR RIE3E), 0.22 um 1%
FLUEME(ER3T), SLE = KBl .
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er=ah, HRh a2, A 252 .
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R 25 AR TE (BT 2 ERRER S AR 2R KR B R
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BEELOA I 10 mL 85 K 1 WFg &4 5, MIZRS,
1 mino HHESZEMA 4 g TTAKEREREE, KIZIPRS 1 min
J& 10000 t/min B.0> 5 min, & &I E N & BRKH
FAACATRL DR BSOS h (B2 FHEBGRT 150 mg o7k
Wi BR BE . 25 mg N- TN %& & Mk [ OAH W BRI
( Primary-secondary amine, PSA)), X} F 2 (& B3R 1iRE, 5
L 5o A & 4k Bk 22 (Graphene Carbon Black,
GCB)(BZ Tt 2.5 mg), WHEIRST 1 434P, LL 10000 r/min
B0 5 min B ERGE 0.22 pm MEFLIERE, FFRIUGE .

AR A F . 3% H: ACQUITY UPLCR BEH Cl18 1.7
pmx2.1 mm=100 mm, FEAS 30°C, #EFERE 10 uL, i3l
HH A0.05% FIR/KIEW, TWahHl B MG, BEURBIRT
0.00min30%B, 1.00 min 30%B, 8.00 min 90%B, 10.00 min
98%B, 11.00 min 98%B, 11.10 min 30%B, 12 min 30%B.

JRE S A SRR 35.0 psi, FBIINEAS 35.0 psi, M
2%53.35.0 psi, ESTIRIEMEE 350°C,
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FREIA 2 (IMPR)I2L; F o EHIH B KR (ke); HR
R dR F 5% B i (mg/kg) s bw A AR IR E (ke) o
153 HHEXFINFABRREAN
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ERAG, AT X AN R SR
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2.1 RUGZBEMER
221 FREAF R R 5K G AR RARARE Lo AT
FLRGIARE S 252 4, K2 46 Fl, JLrb 15 Fhfe 2y
AR, AT ek, PARR . WL . BERE R
Jie . WO AACKT B . FRREE . WEIRR . MEHURE
L R A = W O L = Y N U R 4/ 7 1
31 FARZY ARG, AR LRk | R . AR . SRR
W PR | AR . k. SDAmREE . SRR
RO CWEEE . OREEEL . KBS . XTERBE . MEEERE . REETEE .
PR . s . ORISR . R . SRR . FUR
e WhEER | FAEHEE . KL, WREL. CPERE. wER
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Table | Detection levels and exceeding ratios of different types of pesticide residues

FEAS KR ¥ mg/kg Tk BEAS 1 mg/kg ot A ot R IR picl e
A el 252 0.186 4 1.59% 4 1.59%
PR 252 0.190 23 9.13% 23 9.13%
UV YT R i 252 0.365 14.17 26 10.32% 20 7.94%
WGE T T e 252 0.107 15 5.95% 0 0.00%
o5 EEs 252 1.76 12 4.76% 12 4.76%
AR 252 0.011 2 0.79% 0 0.00%
R 252 0.102 43 17.06% 1 0.40%
I s 252 5.94 75 29.76% 50 19.84%
e ot ffe 252 1.89 74 29.37% 70 27.78%
W5E L Pk 252 0.063 2 0.79% 2 0.79%
FH 4 e P 252 0.151 12 4.76% 5 1.98%
o7 WA 252 0.303 6 2.38% 2 0.79%
B U 252 0.253 0.834 2 0.79% 2 0.79%
Ikt i 252 0.319 28 11.11% 0 0.00%

B A 252 0.052 0.223 6 2.38% 0 0

212 FRFFEAEE ARBARE S 6 FRBRAT MBE R LA TR, KL F LR
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WF 2, JLrp R VR B I B RAE M U 2R T Y 514 mg/kg, B
RIE M E AR 8.32 mg/kgo BEMARE, EFIAIEERINHE
BER, AR BARR bR o > R > +

> > A > HiE, HA B R a5 m i A i
R25(80.95%) , #BFRFREE I NI RIE(78.57%) , WK EGHL
[AJ R R Y
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Table 2 Detection levels and exceeding ratios of pesticide residues in different types of vegetables and fruit

R FEAH ﬁ*fifmg Kol e i iz
HiE 42 10.5 16 38.10% 4 9.52%
o 42 53.2 33 78.57% 32 76.19%
3 42 8.93 21 50.00% 7 16.67%
+5= 42 70.3 31 73.81% 30 71.43%

PUZET 42 514 23 54.76% 22 52.38%
Hi%E 42 8.32 37 88.10% 28 66.67%

22 BERFZITM
221 HHEPDFABLENFRL

HRAE 2015 4F . 2016 FFHH X T/NEGTT 291 454
RE RGO A LS R, 15 i X /s A L Foin
A%, L. RS HEE Rk 0.00732,
0.01959. 0.02284. 0.00866. 0.00562, JH 3% MK/ (kg)
4 0.200. 0.320. 0.200. 0.250. 0.150. %% H Y54 24 & (kg)
B 0.0457, THIREIRDE (kg)HL 044218, H/NFASF R
HH 37.7 kgo
222 EZWERRFEITL

XEFAR Y 15 Fhfe2y, Hrp 3 FR2(PRER . BEmt
PRI | S H A P ) PR HL e R s ) e e s S ) fe
B, HARALYIM DHLUR 2GR IS UGN AR ZE
%3 M ZGaES i, Horh s FlvR 25 B REITR TR |
WE R | AR | kU | R R PN A L Ak
HomgeZg MR ST ARID fl, T At RE P02,
A7 MRZ 2R R BB ARG)@HTHE, 1A
PRI 3. W ERi B i) A 1 22 28 IRURS 7 201 Ry
562%. 452%, VORA YRGS RN, TR, WEHUE .
wiE sk PR AR . B R R XU B AE 0.85% ~ 50.93%
2], BMET 1, AbERSEXERAKT AR,

®3 FHRXRET T HMRANSUERREITE

Table 3  Acute risk assessment of 7 pesticides in fruits and vegetables in Qingpu District

VPN HR(mg/kg) F(kg) ESTI(mg/kg) ARfD(mg/kg) aHQ(%)
FH el 10.6 0.200 0.0562 0.01 562
ER 53.2 0.320 0.4516 0.1 452
FaAE I 1.45 0.442 0.0170 2 0.85
WE 352 0.200 0.1867 0.6 31.12
WEE Hmbk 1.80 0.320 0.0153 0.03 50.9

FH 4 R Bt I 7.43 0.200 0.0394 0.9 438
Eff U 0.834 0.200 0.0044 0.1 4.42

223 BHBEAEREILE
YT R H I 15 g2y, HoAg M R g EAG (E T 30
W3 4, BEEEIE SRR 2263%, FERA

RS VRGN  HAY 14 P25 18 Ve & iR KU T 7E
0.00465% ~ 61.4%2 [0], 18 VEFRFTE RS KEEAL, W LI

s
X o

®4 FEXRED 15 MRANEHERREITMG

Table 4 Chronic risk assessment of 15 pesticides in fruits and vegetables in Qingpu District

KRR IEDI(x10*mg/kg)

ADI(mg/kg) cHQ(%)

FH e e 17.6

0.004 44.1
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HRER 19.6 0.08 2.45
UV YT R i 31.4 0.05 6.27
IWE I P 9.63 0.04 2.41
EE 90.5 0.0004 2263

AR I 0.931 2 0.00465
TR 8.34 0.4 0.208
WgE R 491 0.08 61.4
e o fie 200 0.1 20.0
M Bk 5.78 0.01 5.78
FH 4 oL R I 16.5 0.1 1.65
I A 20.4 0.005 40.9
B R 16.8 0.01 16.8
W Ha i 243 0.2 1.21
B A 481 0.02 2.40

3 WHit5%ER

3.1 RAWEHKR

AMFE X TR X 252 B H L L RS
+ 5 UG RREAETTE R A Y 46 FhARZY IS
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5% B R A DU A Y ARSI 2017-2021 4R G M
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TR E O mss kR . PR E m AR 2T Y
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B, TSR LB R, TTRE B HME BE RN IRAR Y
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WA FH/BR P A 245 1 2 8 A
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o PR R R, R AERCA TR
RRBMAEN 53.2 me/kgo BREHE Ry h @A HLBE) 3%
AR, R SR 2.0 K, 10 /D
AOO, BHE A, A% R R A R TG Y, IR A
FEREE R B, AEVEAE R, AR 2
N Ry S W WA RS, R AEC A B AL TR

ARG 15 PR AR 2 Bl . EEEE  REEREL
WE U, mE bk, AR EE . BT HRRSE 7 AR A SR
W pEAh A5 F, o B R BB S R B e E il
562%- 452%, HAKTME 53514 10.6 mg/kg . 53.2 mg/kgo
PR P el RSO P A A 2 ik i L W, IRIE R
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(.
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AR TE A 2% BRI 2 2 5 WU Al i R P AT i 2 AN
WiERE, EERMEUTILE: F—, HHBIHKE
BRI AT 5 ~ 10 FE B RS, FERRAELE
RRRE L. R, Sk g — A SN, —
7 T 5% v 2 5 XU A 24 SR I o) A 455 ) U8 Sk 4 B
Jiti, WA FEIRTE Y, S — i, XAFTES SR KR
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