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I, H#7 A NEERE, BARZE U B QUEChERS #k, S (1510 FNBORH €00 135 - R BRI 1 1% B 7 v g A
TR TR FIE T BRI T2 S A0, AR BIUL S 2 R 2G5k B Zh A ARk, IR MRS AN R AL
S NE  E FETE 0.005~1.000 mg/L 1 il A o7 i v J32 5 LG T AR A2 LA IR PE DG R, 76 3 AR IR Ik P
Y B S HA (B R 86.3%~104.1%, AN FRAEM 224 0.60%~2.31%, & =R 0.01 mg/kg. FAA TS
W T IR AE L E R B A S A BRI AR & — s 1 R, IR S 2.8 4L 2.9 d. & 2 Rk
REANIRI TR L A B N TS M 48 AU I KT 100%, AN 257 A VT 1 KUK
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Residue changes and risk assessment of beta-cypermethrin and azoxystrobin
in Vigna unguiculata (L.) Walp

HONG Zeng-Chun’

(Sanming Inspection and Testing Centre for Agricultural Product Quality and Safety, Sanming 365000, China)

ABSTRACT: Objective To evaluate dissipation dynamics and dietary exposure risk of beta-cypermethrin and
azoxystrobin in Vigna unguiculata (L.) Walp. Methods Based on standardized field residue trials, a quantitative
analysis method for beta-cypermethrin and azoxystrobin in Vigna unguiculata (L.) Walp was established, which
adopted acetonitrile extraction, purification by solid-phase extraction columns or the QUEChERS method, followed
by detection using gas chromatography and liquid chromatography-tandem mass spectrometry. Through this method,
the dynamic changes of residues of these 2 pesticides in Vigna unguiculata (L.) Walp were obtained, and the chronic
dietary intake risk was evaluated. Results The mass concentration of beta-cypermethrin and azoxystrobin had a
good linear relationship with the peak area in the range of 0.005-1.000 mg/L, respectively. The average recoveries at
3 different spiked levels were 86.3%—104.1%, the relative standard deviations were 0.60%—-2.31%, and the limits of

quantitation were 0.01 mg/kg. The residual dissipation dynamics of beta-cypermethrin and azoxystrobin in Vigna
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unguiculata (L.) Walp conformed to the first-order kinetic equation, and the half-lives of dissipation were 2.8 d and

2.9 d, respectively. Conclusion The risk of chronic dietary intake of the 2 kinds of pesticides for people of different

genders and age groups is far less than 100%, and there is no potential risk.

KEY WORDS: Vigna unguiculata (L.) Walp; beta-cypermethrin; azoxystrobin; residual change; risk assessment

0 35

§1 T [Vigna unguiculata (L.) Walpl/g& ZRHEY), 23],
Iz R A S S A —, HOE IR A, KR,
WIS e U (UL i U G R
] L 55 35 O T AR BIENTE, FUIMELISE, REGB)
TARICRAN LR AR I, ] et 0 i 24 i o 32 5 ol T
SR, TR ARG ECE H iy, H R AR AR ZY;
HELE HAARAETIOR . FERFIISER R, KA xR
WEZE A, SR GAR 25k KRR . Ak 45D
Xof W R A T S B BB AR 529 AR A TR 22 ek 255k
BAAGEIN, A2 ARG 3N 81.82%, FRAMGIIAR AR N
4.91%; BT E SR A P A 522 AL SR A TR
1 R 2 5% BRI, Gy s Rk P B 55 56 Rl R 25 % B, Ak
iR Ay 61.54%, FEAKTA 61.69%; ZHANG
Sk Vg e A i S PR S R R BT SRR SRR 35 Fhok
R ERRN, KA 27 Fhakzl, b ugiis A R R,
K 46.3%, SVARESAG 3 80.8%. PRIIHEL S AR 255k B XL
I 25 | e g e 1,

e A0SR TR R A TR O ST AR T i AR 2,
REA R THEL S BT A it R RGBT 2 — b R K
JURE L PSR A A HUR, R . B EERPER, XFEL
T LR SEUN BT | A R B R B
ARCRUTR IR LT e PR B, B
IRIT PRI BR BOME R, N WM AR S A R PR B
W A% 3 AR R N A AR AL, 35 2 42 W B A B L 55
. B . VR SRR E DY B, e et
HaEUe L b7 ROk A PSR R T R Rk
AT TR W T TR 00 5% B8 AR A6 5 T 1 XU T Al 9 A S 4t
W, X AETL b Y s 2SR RS T R 4 R G
IR

AHFFE LB HTT EoA AN 42, Ear LA RE IR, [
FAZEBUAE B0 QUEChERS L8 ¥ fl, A (015 75 (gas
chromatography, GC) Fl ¥ #H €& 3% - & B¢ it 3% ¥ (liquid
chromatography-tandem mass spectrometry, LC-MS/MS)%>
ol 0 3 v R0 R B T R R T T A B R R vk o AR
NY/T 788—2018 {AAEYhA 25k BB e ) 2R, JF
Ji 8 M BT L HH [ RO ik B R, DA T it 2 JR 7EEL
PRk P AR A IR £ XU, S s 280 S T3 TG T8 1 T 1 i 3
ST H A RS ffF PR XU S A i A Sl S 4

il

1 RS

1.1 E5RF

8890 S AHE AL . HP-5 A IEFE(30 mx0.25 mm,
0.25 um)(GE[E Agilent /A F]); Ultimate3000-TSQ Quantum
Access Max W AH {63 5B 15 B 1Y . Hypersil GOLD Cg 4%
PR 635 4 (50 mmx2.1 mm, 1.9 pm)(3£[E Thermo Fisher
Scientific A Fl); FA25 513 3R & soRHB R JBA TR A
A]); BSA3202S TR TF-(FE 0.01 g, EMGRH-F0R £
IR A BRAF]); TD-5Z #5.OALC R P A B DU A
FRAFD).

TR T T R E A (BT R 21 100 pg/mL,
IR B AR B A RAFD; M. WE. IEC%E.
s (igal, REKHA A, CIRE . WRR(E1Ea, Fiff
B[R T A= AR R ey 4 BRZA F]); QUECHERS #+b 4515 mL,
900 mg MgSO,, 150 mg N-IN3EZ k& ik i (primary
secondary amine, PSA), i Bl (4F M) AH B A Al
Cleanert® Florisil 3% BLEE + 25 BUHE[1 g, 6 mL, FKHAH
AR FHE (Agela Technologies) A FRZY 7] ]; NaCl(43 44,
[ 245 £ A fb 230 BR A |

ARG R FL I (L 4.5%, VLI v A Ay A
RS w1 D ek V7 R (VR BB 250 g/L, Se ik ik gl fE
PR BRA ).

1.2 HEREE T

B H A% SR NY/T 788—2018 sk, T
2024455 A 4 HE 7 A 22 H3L 80 d, I I/EfREA
W R B BB . FEEEHLARIE T, B2 I NX S /KO
HRIX, ARAMbFRS 3 ANEA, BEAIXTERL 50 m?. 4.5%R 30
TAGTRFLINAN 250 /L 14 BT BT S50 14 600 mL/hm?
675 mL/hm’®, 7E5T SR W (F B4, 36 2 Rt 24, 2 Al
ARG, A AREML G 2h 1, 2, 3, 4, 5,
6. 7. 10, 14 d SLEFES, SRABENLIAEL B4/ N XCRAETL
TR 2 kg HUTEAER IR AR, S, SrEUHIGY, B
BT 250 g, F—18 °CLLF A AR
1.3 R7EE
13,1 H&HRRL S

PRI 10.0 g(REHAZE 0.01 @)BL SikkET 50 mL B0
dr f1120.0 mL ZJ, Y5 2 min, LA 5000 r/min 250> 5 min;
¥ EE W R 50 mL #.08 1, iIIA 5 g NaCl, RIZIRG
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FH1TE

2 min, #& 20 min, H LI 5.0 mL F QuEChERS #t
AL, RHE 2 min, DA 5000 r/min 20> 5 min, 33 0.22 um
HFLUEIEFHE S, £F LC-MS/MS LRI

B 5.0 mL T 50 mL #0454, 80 °CE ML
T, 2.0 mL iEC B E. MM 5.0 mL PSR IE 2 ki
P (10:90, V:V), 5.0 mL IFE CUBEKs 38 2 HURE + [ AH 2K BUH:
M VE, M T R E AR REE, 7RG R g 5
AFEH, AT 208 B OB g, B S.0 mL I E S Raitkveik
(10:90, V:V)BEIFEE —IK, KUIERMPEIE T 50 °CAR
ES5mLZEUT, HIEQKERZE 5.0 mL, WiERS, B
AFERH, #F GC MG,
1.3.2 LC-MS/MS # i &4

(1) LC 414

WshH A B FishiAH B A 5 mmol/L ZER%H-0.1%
FH R ZK IR, #1340 °C; ifFFESRE 3 pL; JECH 0.3 mL/min;
BATHA] 10 min. BEERBLAE LR 1.

#F1 LCHERREN
Table 1 Gradient elution conditions of LC

L WA A WA B (5 mmol/L Z k%%
Hsf 18] /min o s
(W% -0.1%H BR)/%

0 25 75
5.5 90 10
7.5 90 10

8.0 25 75
10.0 25 75

(2) MS/MS 44

ki AR =X Sk ik B O DL A W (selected  reaction
monitoring, SRM); H, B & 2 N H BT & 1IF B F
(electrospray ionization positive ion, ESI+); # 41 i &
350 °C; B TAEMAIRIE 320 °C; HMEE IR 3500 V; 1§
WRB) 0.5 s; MATHERILILIS I MS S8R 2.

£2 MS/MS HHiEH
Table 2 Analysis parameters of MS/MS

oy AT TET  WARE  RORER
=
(m2) (m/2) N leV
) 404 344 65 23
TG
404 372% 65 14

TE N ERE T

1.3.3 GC #ml &4+

KU ZRIELE S 320 °C; #ERE TR EE R 220 °C; A&
A HL T ARG 4% (electron capture detector, ECD); #/S 4
RO RS (SERE =99.999%); #SHE N 1.5 mL/min; HEEE
R IRPERE, YRR 1 Ly THEFRFE J: 100 °CIRHF
1 min, P 20 °C/min F}#] 200 °C, 4% 4 min, L) 30 °C/min
F+5) 290 °CJ5, PR+F 6 min.

1.3.4 Arf TAEWZ

WHC 100 mg/L = a0 S F A BRbR AW, P IE O es
BEE 10 mg/L MIBRIE TAERR . FF IR A, Bk
435024 0.005, 0.010, 0.050. 0.100. 0.500. 1.000 mg/L
14 e R R R PR VE AR R, ik GC e o

W 100 mg/L W G P bR R VA i, P PP I R 22
10 mg/L WUFRUE TAEWR I . I HULE AR, % 1.3.1
BTk TR BORk, SRl ARSI, A A
FE O B2 BOVRRR B, T ) 5T £ vk B 405 0.005., 0.010,
0.050, 0.100. 0.200, 0.500. 1.000 mg/L f¥m% F g AR T.
EZFN W, f#E LC-MS/MS I %E .
1.3.5 FAekiks

BRI 1 R S 36 TR(0.01 | 0.10, 0.50 mg/ke)
FIBEFR(0.01, 0.10, 3.00 m/k)bRHERWL, BIMAZIZEH
SLEARS, A 5 AEERE . WINsERs), #E2 b, %
M 1.3.1 PERIET TR S SR IR AL, 1.3.2 F 1.3.3 B4
S AT EMLAAT, A3 S T B4 (LE R B ) R X
B 22 RS 25 ) o
1.4 BHEREANKEITME

R4 [ A 2 5% B AR d P 22 A SRR T %, 4%
STPAL = R T A TR IS TR IR 7R UL & RS g G &
AR o

[E Z AL 43 H 45 A & (national estimated daily intake,
NEDD) A A 2 (1) 5

STMR x F

NEDI="—"-"— (D
W.

FHH: NEDI, mg/kg bw; STMR A 25 7E 51 = H (1) 5% B8 HHE
(supervised trials median residue), mg/kg; F /R [A] ABEEL &
1% HIH 2, ke/d; b.w AASIRNTE 28 ARERF- 240K TR, ke
18 PR B B AR PP R A 2 2)
NEDI
ADI
2 RQ. ARG EHEARRL, %; ADI R4 H AR A G
(acceptable daily intake), mg/kgbw o
2R RQ < 100%I0, U 35 W15 41 2 8% A RUR: AS 7
TE S A T Al 45 2K F, RQe B/, KU Bk 4R
RQ>100% ], 2 A7 76 AN T 4 52 1) 18 P4 1 £ 35 A XU,
RQ, R, JRURS 8
1.5 HIEALIE
AT E 3 AN EE, Bllmg it 5 il
K H Origin 2018 il SPSS 26 #ff-.

2 HFR55H

2.1 FE%M. BEENERE
TEFTE A AR ST, S E F AR 5 W R e 1Y

RQ./%= x100% )

A
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PR IR 3, MISEREMBIKT 0.99, FLHX 2 Fik
2y o 1A B R 4 o R Xt 17 i AR R I 4R
HRR,

3 ANASTRLER K ST (1 [T SRR 6 b o O 25 WL 26 4,
1 RS FAE TR XSS Rl 89.2%~99.4%, AHXTHR
WD 25 1.02%~2.31%, W5 T i 1 7 35 V8 Jon [ ol 5 2y

86.3%~104.1%, FXIIRAEMZER 0.60%~1.44%. 7L, &
SR A TG 5 0 T R 7 S 5 1 R0 T 0 3 R A XA o
2= H9386 A 2 5% BRI SR, % P8 T UL E P R AR
AR v T R A5 B ARG . A AR S IS K
N5 s BRI, TR e A TR B AR BTG R Y
FE BRI R 0.01 mg/kg.

R3 2HMRAEILSTPHLEXR
Table 3 Linear relationship of 2 kinds of pesticides in Vigna unguiculata (L.) Walp

1e2h LR AETEE/(mg/L) kT AHOCFR B
AL B e 0.005~1.000 Y=427647X+4063.8 0.9995
W TR T 0.005~1.000 Y=1.81919x10°X+7.2025x10° 0.9998
Fz4 2 HRAEIZFRMEWLER0N=5)
Table 4 Spiked recovery results of 2 kinds of pesticides in Vigna unguiculata (L.) Walp (n=5)
A4e2 IIIKF-/(mg/kg) S TR % AET R AR 22/ % FE 1 R /(mg/kg)
0.01 89.2 231
LA B e 0.10 96.8 1.45 0.01
0.50 99.4 1.02
0.01 86.3 1.44
W TR i 0.10 97.8 1.14 0.01
3.00 104.1 0.60

22 SYEEHESWEASEILE PRERIS

1 g2 2 Rl 25 e 01 5 P 5% B T MR sh A8 45 21, T LA
B AR SRR TERIZY 2 h JE sk R R,
2331k 0.261 mg/kg. 0.509 mg/kg., W RAE ] BRI ] 11
T, 2 R 255 BRI 25 6 .7 d PN AL B R B,
FAEE RS 6 d R 0.033 mg/kg, MEIRERSE 7 d
FREA R 0.040 mg/kg, BiZh5 2 h FREESIITHET
87.4%. 92.1%, 5k O AT 2R .

0.6 -
@ e R
\ —a— TR P
~ \Ab
04t \
& \
g ac
% N \Xd
& 02, e
=y b ci \(T\\l \l\f
e AN h
S :L b
0t g g h b
0 2 4 46 8 10 12 14
SRREmE]/d

TE: AR T RN 4R 25 535 B i 3 K- (P<0.05).
U2 Fhfe 245 26 51 5 v i 5% B T Ak 3 2
Fig.1 Residue degradation kinetics of 2 kinds of pesticides in Vigna
unguiculata (L.) Walp

WS Fraw, mRCEF USR-S W B g 1 T R sh /A
— g SO R, W 2.8 d. 2.9 d, 5
R 22 G EOFE ARG . AR RGE, ERER

HIBEAEST W AT 3.9~10.1 P, Rk
TETE AR b ff o 8.25 dP7), W AE B Y
N 1.8~17.2 dP, ms i mE e BRI O T e
WM 15.8~29.1 AP, SRS SIS AFAE 225, UL Rk
S g 55 T TG A AR A 9 v 1 % R T i S 2 A2 i 24 771
iRV . ERNE . Rt REAANENR
EOp- AT

RS 2 MRBEINTHHBRIS I BIRE
Table S Statistical datas on the degradation dynamics of 2 kinds
of pesticides in Vigna unguiculata (L.) Walp

4% 4 i 2505 T LIPS (WIS =il
AR
Y=0.2431e 047 0.9478 2.8
% 1ig
0 T Y=0.4406¢ 3™ 0.9130 2.9

23 BEEXEITE

M TEL AR R I AR L, 456 SEhRA 2, AR
WFFE LRI 3 d 5k B (LA R PR A 25 7E 51 A Ay ik
P B PPN o e RO A TR R T T 10 5 B R (L0
oA 0.139 mg/kg. 0.241 mg/kg, PIET T il 2 14 24 B
KR BB 0.5 mg/kg. 3 mg/kg, GB 2763—2021 { &/
LAFEGEARE SR PR 2GR IR R PR ) TP RUE R AR
ZETR AW B EE Y ADI 43931247 0.02 mg/kg bw, 0.2 mg/kg bw,
SEGTRIEASTE AT | AREA oL S A H Y SRt T
BRI, 250 0LFR 6. A WL E s F AR A AR RQ,
BIEAR T 100%, FREIHAS MR B 2 da XS Ab T T 32K -
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Table 6 Exposure risk assessment of beta-cypermethrin and azoxystrobin in Vigna unguiculata (L.) Walp
Y T 15 P L PR il
(g/d) NEDIx10*/(mg/kg bw) RQ/% NEDIx10*/(mg/kg bw) RQ/%
2~7 % 17.9 6.8 0.53 0.26 0.92 0.046
8~12 % 33.1 10.0 0.42 0.21 0.73 0.036
13~19 (%) 56.4 12.1 0.30 0.15 0.52 0.026
13~19 # (&) 50.0 12.4 0.34 0.17 0.60 0.030
20~50 % () 63.0 14.0 0.31 0.15 0.54 0.027
20~50 % (%) 56.0 13.1 0.33 0.16 0.56 0.028
51~65 % (%) 65.0 14.4 0.31 0.15 0.53 0.027
51~65 % (&) 58.0 13.0 0.31 0.16 0.54 0.027
>65 % () 59.5 12.5 0.29 0.15 0.51 0.025
>65 % (&) 52.0 11.7 0.31 0.16 0.54 0.027
3 i U PFAG ). 7RISR B ARBLE24AR, 2024, 47(5): 95-102.
Zm 7T

AWFFE R GC I LC-MS/MS 43 5 %] 6T 5 Hh i 25 58
2T AN TR R T BT, NERMESC R | RS R A
FE B HOT TRIUE, 25 5356 e AR 1 4 4 24 5% B3 46 Il 22
Ko 3 )G 45 R, R G T A e A T T
bW 2.8 d. 2.9 d, BT 5 M 2h, BOEAEr
SNSRI R . FEULGMEZE)S 3 d, 2 PR 250 5%
BA (XSG T 3 i 2 A Kok P PR A, DA e R b 4
AR PEAE AR A R A AN R R R, SRR . SR
FEST 51 PR AR 77 3 B A AR 2 R 25 R IE 5 R AT A,
7 Y SRR R ARG T B i 1 R . AR SR A LA P —
REGVENTEM IS, AKXt 2RIk 24 5% B AE ST & rp Bk
10 16 £ R 8 B R A T IEA, 428 T SR X AN [R) A 24 % B3
JRLEG NG R ST, HE— R THIL B T L 2K,
e sh ol F 7l & it B R
BE Tk
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