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ABSTRACT: Objective To analyze the pesticide residues in Vigna unguiculata (L.) Walp. from typical
vegetable-growing areas and evaluate their dietary exposure risk. Methods The pesticide residues of 288 Vigna

unguiculata (L.) Walp. samples from 3 typical growing areas were prepared by standard methods. Risk assessments
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were performed utilizing index of food safety and hazard risk coefficients. Results Totally 39 pesticides were
detected in 288 Vigna unguiculata (L.) Walp. samples with detection rates ranged from 0.35% to 24.31%.
Low-toxicity pesticides with high detection rate were difenoconazole, cyromazine, chlorfenapyr, pyraclostrobin,
chlorantraniliprole and acetamiprid, successively. Multiple pesticide residues were detected in Vigna unguiculata (L.)
Walp. samples, and the detection rate and over-standard rate of samples in production were higher than those in
farmers’ market and wholesale market. The risk assessment results indicated that hazard risk coefficients values of
fenthion, cyromazine and thiamethoxam were more than 2.5 wih high risk; hazard risk coefficients values of
carbofuran, triazophos, cyhalothrin and acetamiprid were more than 1.5 and less than 2.5 with moderate risk; hazard
risk coefficients values of other pesticides were less than 1.5 with low risk. Conclusion The residues of various
pesticides and the use of pesticides beyond the prescribed range are quite common on Vigna unguiculata (L.) Walp..
However, the risk of pesticides detected in most cases is relatively low. The main high risk factors are fenthion,
cyromazine and thiamethoxam in Vigna unguiculata (L.) Walp. of typical growing areas, which need to be focused on
supervision and increased monitoring. Some pesticides on Vigna unguiculata (L.) Walp. can be naturally degraded
during storage, transportation and sales. The risk situation of Vigna unguiculata (L.) Walp. in the circulation stage is

lower than that in the production stage, and the risk in the consumption stage will be further reduced.

KEY WORDS: Vigna unguiculata (L.) Walp.; pesticide residues; risk assessment; index of food safety; hazard risk
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FERE HE KT 1.0 mg/kg ARG 00, (2t T30 B R An i
R HLE ARSI T E A MRL 1, TouE 3@ HIEH &,

MFE 2R LE N, ERHRZY39F, A 21 Fpre s E R H
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Table 2 IFS of detected pesticides in Vigna unguiculata (L.) Walp. samples

G S —
e e ?fnlng/k{S ﬁg:n@i? /(iﬁg) K01 gl mghgew ST
1 SR 0.02 ND~0.032 0.032 258 0.0083 0.0003 0.4587
2 T A 0.02 ND~0.190 0.105 258 0.0270 0.0010 0.4504
3 =R 0.05 ND~0.340 0.208 258 0.0538 0.0010 0.8959
4 Tk R et 0.02 ND~0.035 0.035 258 0.0090 0.0300 0.0050
5 K2, 0.20 ND~0.026 0.026 258 0.0068 0.0200 0.0057
6 [SRLY J ND~8.550 1.940 258 0.5004 0.0300 0.2780
7 AR 0.50 ND~0.163 0.048 258 0.0125 0.0200 0.0104
8 IR FEGBR 0.20 ND~0.056 0.035 258 0.0091 0.0100 0.0151
9 RS iR ¥ ND~0.155 0.077 258 0.0199 0.0300 0.0111
10 15 2R 34 T T ND~0.852 0.141 258 0.0365 0.0100 0.0608
11 SR R 0.20 ND~1.516 0.177 258 0.0457 0.0200 0.0381
12 AR & ND~0.048 0.048 258 0.0124 0.0400 0.0052
13 PR ¥ ND~0.085 0.052 258 0.0134 0.0200 0.0112
14 KL R X ND~0.636 0.323 258 0.0834 1.2500 0.0011
15 N, He ok 2.00 ND~0.441 0.115 258 0.0296 0.0600 0.0082
16 IE H bk 0.40 ND~0.940 0.154 258 0.0397 0.0700 0.0095
17 ik i R ¥ ND~0.113 0.058 258 0.0149 0.0100 0.0249
18 4k 0.20 ND~0.137 0.038 258 0.0098 0.0005 0.3283
19 L T ND~1.207 0.186 258 0.0481 0.0300 0.0267
20 WIE H IR 0.30 ND~3.905 0.428 258 0.1103 0.0800 0.0230 1003
21 RUE IR JG ND~0.082 0.082 258 0.0211 0.0050 0.0703
22 S H % & ND~0.400 0.099 258 0.0256 0.0600 0.0071
23 = ¥ ND~0.016 0.016 258 0.0040 0.0300 0.0022
24 H A 5.00 ND~3.384 1.071 258 0.2764 0.0200 0.2304
25 gl & ND~0.357 0.062 258 0.0161 0.1000 0.0027
26 ZWR & ND~1.243 0.247 258 0.0638 0.0300 0.0354
27 ZR Tk Y B Jc ND~2.328 0.258 258 0.0666 0.0100 0.1110
28 WA R T ND~0.509 0.203 258 0.0524 0.2000 0.0044
29 5 B P & ND~3.423 0.306 258 0.0789 0.2000 0.0066
30 D i Jric JG ND~0.826 0.180 258 0.0465 0.0100 0.0775
31 % TR i 3.00 ND~1.060 0.088 258 0.0228 0.2000 0.0019
32 DR 0.50 ND~2.760 0.300 258 0.0773 0.0600 0.0215
33 PR T ND~0.103 0.031 258 0.0079 0.0800 0.0016
34 TR & ND~1.278 0.546 258 0.1409 0.4000 0.0059
35 IR o 1.00 ND~0.597 0.106 258 0.0273 2.0000 0.0002
36 R 1.00 ND~1.270 0.383 258 0.0988 0.0500 0.0329
37 i Jc ND~0.219 0.219 258 0.0565 0.0200 0.0471
38 M A P P 1 & ND~1.402 0.144 258 0.0371 0.0300 0.0206
39 o 0.05 ND~1.160 0.272 258 0.0703 0.0070 0.1674
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A2y, AEGEED . BT, BASEE SRS A 25k R AL
i i 22 B R A 7= 3 >R BT >k & i S Rl
S TR 3T T AR 2B bR OT G RE S A AS [ R A A 1 0,
RIA S0%MBAREE R A FA S, WA 21
SRR WERE | SRR . AR, HUORA R
Tid, &R 27.78%, AR 2 10 K | e HUpk
S Ja ok AR T RO S AR S o SR R RE
B 22.22%, FEAEPEMGRBEER. SARKE, H#ARR
FRAT AR A AR B /MR YR A )7 B >4 B T >4t &
A . BIRA R KRB, #kTi . 3235
AT . o0 205 1 A5 N [ R TR SR S SR AR 245 5 T A
ZERAN, SR WAAEER, X8I MA RS RA
FRLZ AL
22 EIEPRREGEER IR
221 RBREAMKELE

R 1.4 A UL S A &K AR 2419 TFS [HR
2 fin, @R EW, ERKEKRGHM IFS HH
0.0002~0.8959, IFS{E N 0.0903, ¥I/NF 1, FHIIL T Py
H A 258 BRI XU AT A F T B2 32 L, 18 1 R R S A XL
RARSHEAG, HFeE . AURR . MR IFS EARYT
w, B = ek IFS (B0 0.8959, 21T 1, 4Ja HyHhie:
TAERRE R . X LR AR 2 TFS 4 w3222 5
T RE S, o F ORI =Ry ADI {4 0.001 mg/kg bw,
AR 0.0003 mg/kg bw. HIAZQ) T HI, A ZHRE
WHEMREIT, ADIEB/N, ZARZFRE W IFS AR,
B K R

222 REHREZHLER

AT A RIEMATLES TN, 19505 4 1f n] 5209 X
B s B, DA ST 5 Hh o 24 58 B T el A 7 M 1 XU T
WG 1.42 FRARG), YHPUERHET S=1, MkE F=1,
BE R a=100, b=0.1 i, K251 R K/NSGR 21 BAR
FEVEMG, YEEFPR N R<1.5 B, FUEL G %R
X I KU S5O AR XU 2 1.5<R<2.5 I, KUK 552K
o KBS 24 R>2.5 B, XU g ki KU 24, ek 39
Fige 2y 21 FPIRERFLE MRL {H, HICAR X sk
IR S . gk 3 FR, A 10 Rl 2547 e B bR g i,
BB RER 2 (AR 240 PR s BURAR U R RSBl . K . 1
M, SOE B BEAUPR. ZmREE, BARRR 1.0%~5.2%,
LA A5G A MBI (1) R =35 6.31 F114.92, WEHUZE Hy 2.84
KT 2.5, FHIFFIEAL ROEL TRE S, Th AR R RE . I i Fe
B KR AR 2 TE bk SRS R . SRR
MEBER) R 7E 1.5~2.5, K9 e, Hh 7w Em RE
H2.49, FEHYIE, HALR 2 EFAGER . EAEER
ML, FEER L H T SA R BUNT LS, RKUE . A
Gh, GURE . SR e . K 2 AR KU AR KUK,
TR LR AR ES LR SE . IR Jnt . B2 2544
AEH, B W R 2585

*3 IEHMPRAKER
Table 3 R of pesticide residues in Vigna unguiculata
(L.) Walp. samples

FE o dsiak mteere PEET O o sy
1 FURR 0.4 1 1.45 fik
2 LiAE:) 1.4 1 2.49 h
3 IR 1.0 1 2.14 h
4 CBEWHERE 04 1 1.45 fi&

PES 0 1 1.10 fi&
6 AW 0 1 1.10 LIS
7 BEHENE 0 1 1.10 LIS
8  HUARIWE 07 1 1.79 o
9 AL 0 1 1.10 {[iS
10 IE Pk 1.0 1 2.14 G
11 4k 0 1 1.10 {[iS
12 mEmE 1.7 1 2.84 =
13 A 0 1 1.10 fik
14 W T i 0 1 1.10 fik
15 K b 3.8 1 4.92 (=]
16 %;iqﬂ 0 1 1.10 LIS
17 Rl 0.4 1 1.45 {[iS
18 fEmiEE 5.2 1 6.31 =
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LR AR X AR 2558 A MG UK R, VL L2
R . TR 25 S A R, AN BIRE S AR
W A - AR TR RS O, X AT RESE DR S UL 0 L
S . AR A AR A, i MR R X R AR R R
FOw E BT A, BB 25 AT REIG I I E SEPrAE
PR R A RIS G R ORI R, O T ISR P R 2 T
Wik, B B 2w A - 20 gk
FARZRR R A, KRR AKCEAE 0.1 mg/kg PATF,
HRKG R BAR. SR1, EARHARZE 39 B, A 21 Rk
E RS HAEEL = FiY MRL {8, (5HES 53.85%, S8
TG PR (LA 25 JRURG 155 Bl e AP, 55 i 1 3

X H A AT B PR T EL S AR B O, N R AR 2 R
H S BN GRE A 2 B I RS TR A 2 AR R,
P K S /N8 3 R A A 7 R > oA 52 T >tk K T g Ani
5, DI ET SRR 2 4 R R IR AR PR R, R
Kol o 5 F e BT AT A SR R N AR P S R A (R
TS & £/ lia U RS T NNIBE /3 1] (014 o L& o 1 o e a1 8
SMELUGRAIE, SRS 8 3 4R 24 I R B il 58 4 S BUR 25K Hh %
M o T R T O S A KA G 2 I T, R
THERTT S B PR R [R], H R A vkoK S 7 KB, 5
AT AR TG A TR, X —l
— M2 2~3 d BHE, i PR A pOK AR R
HH 1 SR S P I T 2 (A3 434k 24 5% P T e el R vp
A7 P RAE g 0 400 ]IS A R At 2% T S R i — g
A A2 5% B PHAG I S 50 %, FEAR N B S ek S A5 5K
Xof i 3 R A TR IAT G, DA AT ARk — A R A A
RS T e R BRI T A TS
FESL AR 25 5% BRSBTSt e Tl I Hh R AR
0, TR RASE R AEHUR B T A UL SRR S, S TR
24 A 24 5% B A ELSCBUIR, A R BUCA M BT R R T
R, X FPAS Hh g% S AT RE K 20k H H ™ H 85/ NEOE, T
LB /NP A 7 TR 2 A R AR I, 2 3 A e
ZRMFE, B ) SN gE

XU FAdT 45 SR 2R B, BT G A Hp g RURS: (R 7 R 2 4
HRYEE U | KRG . FEREEESE 3 AR A2y . BRI
FW, EEREE R RGBS E R RARR G —
AR5 B e o X8R P £ BT B PR B 4E, ol PR I JE T
25651 ] figfe SEGEARMY T2 R AN KR HRTESE
O EBAC AT, RIS 2 5 F HESE T A HERE R B L
TRORWE R IR, SR, A 0 R AR IR D 2R R,
KIBREAETL T FARE 255 1 NBIE, Pl 7.76 dik
T3, ZHEGHRRES FERBBEY, FILE %
AR S AR DA HUE kAN T, RS 2
TEAE—E X . EEIGIA T M . AR5l S FH R i H 5

PRARZIRIFR B EC IR, AWM TS AR S _ LB ORI
SHATEAE PRI 5 | AN, REminkE T IiEAesy, m
GB 2763—2021 Fl GB 2763.1—2022 i HAEHL & i i 5%
FIRR R 0.05 mg/kg, FIREEARE = MERE K BZER M ) MRL
EAY . EAIKA MRL B W] BE2 T B HLRE 0] E % 1 19 75
—EEHH

VEJLAE, ARl AT BB 1T B FAE S 8 54 B AT
IR, BMEA T RIEEET, (AEHERHM R E
o, X — A, ARSI L B e A B AL
AN TAE, 51 A RBIFAZ, B e IR SLIE;
B R A2 7E GB 2763—2021 F1 GB 2763.1—2022 1
MRL A e 5% 5 BOK: (B T 75 H0 2 1) 1) B, RO 5 U1
SEBRAE PG, AR AERIEIT TAE, AU E i A
PERGEARYE, S8 B 2558 B KU = 19 00, R AR L
R I R e T R Ak 2 A 24 5 A B A R R I R i
bR, LU A A B B R A A T R RO
VA8 R Rt 1 A s LR R 2R R
TR BRI B 1R 5 B b AR 24 I BRI 1) 2R AR 2 By R 4
/BT A P e AR 2 A TR, S BRET S SR R AR R
v AT RS R R X AN [ PR A B B AR S DA ], il
FEAJE B WA RN AR Hh, SIS R T W AR 0 T T
A3HT, SRR TAE T SR o
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