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Dietary exposure risk assessment of fenthion in VVigna unguiculata sold in
Shanghai from 2021 to 2023
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(Information Application Research Center of Shanghai Municipal Administration for Market Regulation, Shanghai Food
Safety Technology Application Center, Shanghai 200030, China)

ABSTRACT: Objective To assess the dietary exposure risk of fenthion in Vigna unguiculata among Shanghai
residents from 2021 to 2023. Methods The primary method employed was the chronic risk quotient assessment.
The measured exposure concentrations of fenthion in Vigna unguiculata were used to characterize the risk, with the
chronic risk evaluated based on the risk quotient values. Results From 2021 to 2023, a total of 2301 Vigna
unguiculata samples from Shanghai markets were tested, with an overall detection rate of fenthion at 3.00% and a

non-compliance rate of 2.3%. The average fenthion concentration was 1.23x107 mg/kg, with a maximum value of
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4.45 mg/kg. Analysis by different months showed that in February each year, the non-compliance rate and average

detection value of fenthion in Vigna unguiculata were the highest, at 18.9% and 0.12 mg/kg, respectively. Analysis by

different sampling locations indicated that Vigna unguiculata sold online had the highest detection and non-compliance

rates. The average daily dietary exposure of Shanghai residents was 5.88x10° mg/(kg * bw) with a Pys exposure of

3.05x10 mg/(kg * bw). The average risk quotient was 8.40x107, with a Pys of 4.36x107. Conclusion The risk

quotient for different population groups in Shanghai from 2021 to 2023 is far below 1, indicating that the health risk

from fenthion exposure through Vigna unguiculata consumption is low for Shanghai residents.
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1.1 HARRIE

2301 PHELE AR AR 25 5ok IR T 20212023
AT T I AR AL R 0 £ i e A B
1.2 LWIE
1.2.1 sLE PAERERG A 7 ik

UL bR G R R 25 5k W ORI E F B GB
23200.113—2018( & it & = E FhrifE FP IR & 5P 208
Rl 2 K AR ok B e B 2 SAR G RG- BB )
R AR 25 0046 B FRH 0.01 me/kg, #kM GB 2763—2019
(R LR E AR B PR 2R RR B R G ) X6l
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122 BREEFRZEGERE R ZAMERE

ZHE B BN PR O OE R T R R
THPRBLIH AL, 1, LIRS LA (G~6 %),
AR (T~12 %), THAELH(13~17 %), BAE A (18~59 %)
PIKCEAE N (60 2 LA F) o RAIKBE AR IR [
i R AR N, A 526 Ao HESRAEE
FOP IR DL GRS P B 2 . Ry
RN 65.1 kg, LM TIIRTE N 52.4 kg, HHXTF R
BB H B A IME 38.1 g, Pos Ay 191 g, fRME N
383 go X T H B M A HIBEA R TIEN 31 g, Pos
162 g, FAAE R 201 g
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Table 1 Consumption of Vigna unguiculata among different age groups in Shanghai

iy s S TR T ke LN
TR T WOl

3~6 35 19.4 12.2 81.8 90
7~12 40 33.3 233 117.0 191
13~17 38 53.1 20.4 113.0 117
18~59 295 65.4 319 165.0 237

60 % KLk 118 63.3 55.7 197.0 383
At 526 58.5 34.4 179.0 383
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AT R P T AR 2 2006 5 b is G i A des Hh 48
(not detected, ND)ZbHRJFIIXIFE i ND {EL0EF TR HES),) A
YA X F 55 2 A () ND (ELLL 0 BRAX o AR UIRAL XTF
FLGFESR T ND (LA 0 B L. 321 SPSS 28.0 ZRAAXS il
MBAEHATEEIT W7 o AR 03 (ST ERE G P AS BB H 2
L5 R HR TS (). ASTFIRFE USRS T 5B
WA K22 5 R Kruskal-Wallis H K56

2 GER55H

2.1 SIS ERMBANSERIRR
2.1.1 REHFpIE PAEFA G RIRA

12 2 AT 1, 2021—2023 4 [T T8 2301 (FEL SRR
TRRF B SRR EE 3.0%, SRIIEN 1.23x107 mg/ke,
Horb 2022 AF AT E RSB R RSG5, 4351
K 3.5%FN 2.7%, fEEREE S EIER(EN 4.45 megkg, IR
GB 2763—2021 WHLE, FEBREETE SR80 P 1 iRk
B0 0.05 mg/kg, Xf 2301 FEL AR S A TR I 45 R,
R AR TT GRS R AR R 2.3%.
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Table 2 Levels of fenthion contamination in Vigna unguiculata sold in Shanghai from 2021 to 2023

. B /(mg/kg)
Ay BEREE ' Kt 2/% ANEEER% — -
XA i Pos . ICNEN
2021 300 2.0 1.3 1.51x107 0.15 0.00 2.16
2022 1039 3.5 2.7 1.41x1072 0.16 0.00 4.45
2023 962 2.9 2.2 9.60x107 0.08 0.00 1.02
A1t 2301 3.0 2.3 1.23x1072 0.13 0.00 4.45
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Table 3 Levels of fenthion contamination in Vigna unguiculata sold in Shanghai across different months from 2021 to 2023

it /(mg/kg)
VERs SRR K 2 /% NEREHI%
P {E PRl Pys fH RAE

1A 7 0.0 0.0 0 0.00 0.00 0.00
2 1 58 24.2 18.9 1.20x10™ 0.29 1.00 1.16
3H 83 14.5 10.8 3.94x107? 0.14 0.30 0.79
41 111 4.6 3.6 1.39x10> 0.10 0.01 1.00
5H 164 0.6 0.6 3.48x107 0.04 0.00 0.57
6 H 304 0.0 0.0 0 0.00 0.00 0.00
7H 394 0.0 0.0 0 0.00 0.00 0.00
8 J1 455 1.1 0.6 9.40x107* 0.01 0.00 0.19
9 H 354 4.0 3.1 2.05x107 0.15 0.00 2.16
10 H 272 4.8 33 2.60x10 0.28 6.30x10° 4.45
11 A 99 5.1 5.0 1.01x107 0.06 0.10 0.52
12 A 0 0.0 0.0 0 0.00 0.00 0.00
it 2301 3.0 2.3 1.23x107 0.13 0.00 4.45
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2,12 RFE AWILE PABER T R
AFA GOl E R GRS etk i, 32 SPSS 28.0
AR B A T g b, R R = R A SRR
X (=163.606, P<0.01), Hi# 3 A%, 2 ks H R AR S
MR RBN R, AP 24.2%F0 18.9%; Tire 6 A 7 A,
B PRGN A6 . 2 AR AYEL EAREAKS R IS
R B T R A R, X — B s s B SR
TR A BB A (5 AT S A TR . B 2R )
S, FERIELE 6 AFN 7 A, SLE R0 25 5E A T B
W, X5 AR TS ECREYE R E D A — 2
2.1.3 REER KA LIS PSRBT EKRL

AN [R) 2 7 SR A 0 S O P 5 R Al 1 95 YLk B, 2
SPSS 28.0 AN W BRI T AT 4 pr, AR 2R
B E L (F=14.712, P<0.05), 3 4 TTH, WIEEE S
Kot RS HE KB, N 5.3%H 4.3%; ki &
ARG R, S 1.7%H 1.2% A [RIFE S B ISR R
i i & Bk 2 5 HACR A Kruskal-Wallis H K556,
HB KT 22 5 .35 (H=164.827, P<0.01), %MKk 8N R4
BT SRR & X (E A 5 3.50%107° mg/kg, A
Wi F 3 i 3 R AR W UL 5 A5 B0 (R AK,
3.25x107° mg/kg Fl 3.84x107° mg/kg. % —25 RPEHIA R
TR RAE (ANt R iy . ST . SR B 55 T g
ANTR] A Jo o 42 s o FIR AT %, 5 B0 24 5% VA 285

AW, BEREERAER.
22 IIEHEMBNERREITME
221 LHTABGIEERTASE

MR S AT, BT E R B L O TR A B
W R YIE N 5.88x10° mg/(kg « bw) Fl & K AE N
6.54x107° mg/(kg * bw). FIETT 60 2 K A b R H it
OIS A5 B Wl 1Y 1 X 2 R R K R B e R e,
8.79x10°° mg/(kg * bw)Fl 6.05x107° mg/(kg * bw), Pys %
HIRFE R 3~6 B RN 4223107 mg/(kg * bw).

Z5 AT, RQ SPIE R B R A e 12 60 % K LA 1
JE B, XU Pos 5 HI 3~6 R, HIR 3~6 ¥, 7~12
4 R BRI 60 25 Je LA 133 3 A4 20 1 J B 78 XU 7T 4 s LA
HAAE RS AR, R RQ ¥I/NT 1, NILILE
FEBRBERTIX 3 NERYZH A 5 BRSO KU G, % HAth AR
L E RS TN, TR &R, SHEGmEa
ZEFIE 0.01 mg/(kg *+ bw)!'”, UL PG BEN AR [F 4 1
i R AR KU AN K
222 LiEHETRRMANABFEGILLZERZTHAE

2% 6 A, WPt H R U o SR -
REFET RN 5.85%107° mg/(kg © bw)F 5.91x107° mg/(kg * bw),
Pos TR M9 2.94x107° mg/(kg * bw)F13.09x107° mg/(kg * bw),
Pos XU 43514 4.19x107° F1 4.42x10°°, RQ Him/N T 1,
LG R B AT AN (] 1 ) 4 R ) g e IR A1
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Table 4 Levels of fenthion contamination in Vigna unguiculata from different sampling locations in Shanghai

Tt i o h1%/% R, it /(mefke)
FHME PRz Pos fi e RAE

ST 517 43 2.7 1.36x102 0.096 0.00 1.00
i 195 2.6 1.5 3.84x10° 0.030 0.00 0.32
RN 617 1.7 1.2 3.25x10° 0.036 0.00 0.65
] ) 344 53 43 2.47x102 0.160 0.04 2.16
B 161 32 3.1 3.50x107 0.350 0.00 4.45
FoAtb 467 2.0 1.7 9.45x107 0.088 0.00 1.18
At 2301 3.0 2.3 1.23x1072 0.130 0.00 4.45
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Table 5 Daily dietary exposure to fenthion in Vigna unguiculata consumption among different age groups in Shanghai

e £} H AR R/ [mg/(kg * bw)] RQ
FEHME Pos HL IENIE FEE Pos H PN

3~6 % 6.19x10°° 4.22x107° 4.64x107° 8.84x1077 6.02x10°° 6.63x10°°
7~12 % 6.99x10° 3.53x10° 5.74x10° 9.99x10°’ 5.04x10° 8.20x10°°
13~17 % 3.84x10° 2.13x10°° 2.20x10°° 5.49x107 3.04x10° 3.15%10°
18~59 % 4.87x10° 2.52x10°° 3.62x107° 6.96x1077 3.61x10° 5.18x10°°
60 % LI 8.79x10°¢ 3.12x10° 6.05x10°° 1.26x10° 4.45%x10°° 8.64x10°°
Gt 5.88x10°° 3.05x107° 6.54x107° 8.40x1077 4.36x10°° 9.34x10°°
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Table 6 Daily dietary exposure to fenthion in Vigna unguiculata consumption among different genders in Shanghai
b 4 HEERFE R/ mg/(kg * bw)] RQ
FHME Pos 18 SN A Pos (i STPN N
5 5.85x10° 2.94x10°° 5.88x10° 8.36x1077 4.19%10° 8.40x10°°
5’8 5.91x10° 3.09x10° 3.84x10° 8.44x1077 4.42x10° 5.48x10°°
Gt 5.88x10°° 3.05x107° 6.54x107° 8.40x1077 4.36x10° 9.34x10°°
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UL AR, A5 058 2 B[R] o i 51 5 P AR G o
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K1 3.78%, ANEHEAEN 2.65%; TETHET A T 381
HEWREL SRR 5 T R BUAEBRBE R 30l 4.03%, AEHRE
K 2.52%; TERGEEIRA T 522 L AL S SRR S
H RN 0.77%; 753 1 48 8 25 5157 AR 3 st AR AG: I HH 35
B, AERT N T Xt AR A Y5 & b oA T A ST 3 04 A A
Xt b & A ML SR AR AR SRR AR 1 3 fiF 27,
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BT8R R R, 3~6 % A H BB A R Pos
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FOH, AR N HE 5 88 15 00 = T LA AR A RE, e RS
2011—2012 4EXT UL A AL A 24 i £ 2% 5 XU TP Al i
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