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reaction monitoring, MRM)#EZUA . 45 R METR G E 0.001~2 mg/L ¥ BE V10 Bl P ¥ 75 A v il 28 Al 2 3 22 R DG e
PRl A RO, M OCRETE 0.9989~1 Z[A]. 7E 0.01~20 mg/kg ¥ 7K - P9 ~F- 34 [l i % oy
73.5%~109.7%, FHXIHRUEZE (relative standard deviation, RSD) A 1.5%~8.9%, J72: 9K Hi FR (limits of detection,
LOD)J 0.001 mg/L, Al & (limits of quantification, LOQ)>A 0.01 mg/kg, 25%W% [ FE /K 2 BURE 7 4 A
AMERI IR 3.9, 2.7, 4.6 F1 2.5 d; BHE KL 10 d 5 2EAEF R N ek B R i R 4 5
0.015 mg/kg F1 0.018 mg/kg, HLEL K2 14 d JEFEA MR PR w i KIESHN 1.43 mgkg
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ABSTRACT: Objective To establish a method for the determination of azoxystrobin residue in four kinds of minor
crops (eggplant, bitter gourd, scallions and water spinach) by ultra performance liquid chromatography-tandem mass
spectrometry, and investigate the residual properties and safety of azoxystrobin. Methods The samples were
extracted with acetonitril, and cleaned-up by QuEChERS. Then, the residues of azoxystrobin were analyzed by ultra
performance liquid chromatography-tandem mass spectrometer (UPLC/MS/MS), under electrospray positive ion

using multiple reaction monitoring (MRM) mode. Results The azoxystrobin had high correlation coefficients at the
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range of 0.001-2 mg/L, with the correlation coefficients between 0.9989 and 1. When the spiked levels of 0.01-

20 mg/kg in 4 kinds of minor crops, the spiked recoveries of azoxystrobin in all samples were between

73.5%-109.7%, with the relative standard deviation (RSD) between 1.5% to 8.9%. The detection limit of

quantification was 0001%. The results indicated that the half-lives of 25% azoxystrobin in four kinds of minor crops

were 3.9, 2.7, 4.6 and 2.5 days, respectively. The final residues in eggplant and bitter gourd were 0.015 mg/kg and

0.018 mg/kg after 10 days of continuous application. The final residues in scallions and water spinach were

1.43 mg/kg and 0.450 mg/kg after 14 days of contimuous application. The maximum value at risk quotient of

azoxystrobin were 0.0002-0.0959, both lower than 1. Conclusion This method is simple, rapid, sensitive, and can

effectively overcome the interference of impurities. The dietary risk assessment results show that 25% azoxystrobin

water dispersible granule is relatively safe and less risk for vegetable disease control.

KEY WORDS: azoxystrobin; 4 kinds of minor crops; residue; ultra performance liquid chromatography-tandem

mass spectrometer; risk assessment
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Zij52h, 1d. 3d. 5d. 7d. 14d. 21 d f128 d Rk, A
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RS BB 3 YRA 4 WOiE2h 2 AP, BEES RIS 1 IREZY
FIMEIRRE R 5. 7. 10 d BERAR . ZURIZESE ST B 2 UORT 3 1R
B2 2 AN, BB RS — U2 ARk 5. 7. 14 d B

i AT A R 56 & AE 5/ X R [E )
B T ASERBOIBEYLRSE 4 4~ LL EARDTF 2 kg shASHiti2h
FRc L EZ . ARIER . JORFNRE, LBREWMEN
&Y, YIRS AMESEC 150 g UL BREES, T
FET-20 CUKFE R TRARAT

BRGERREAR M RES & /NN 12
ARBERUREE 12 B2 LRTF 1 kg, KBRS, Kimiln
JEE IR ZE IR A 25T, VIR 4] FIV 40k 0 B 150 ¢
DL EEURE S, AR T-20 °CUkER T8 U RAT
23 SRAEE
23.1 HEmATa

FREL 20 g ¥Rufb i FAean B I . 20, ZESERE )
T 100 mL .0, fINA 40 mL 21, #BHERES min, i
A5 g S A%, WWHE 1 min, 7E 4000 r/min #5.0> 5 min, I |
W 1.5 mL #8234 50 mg PSA il 50 mg GCB Byt
BT, WIE30s 5T 12000 r/min 5.0 4 min, K
Wit 0.22 pm A LR IERLE 7
232 BELEH

TWAHSAE: (A3EF:: ACQUITY UPLC HSS T3(2.1 mm
x100 mm, 1.8 um); #EiR: 35 °C; W#: 0.3 mL/min; #FFE
1 pL; WA I5/0.1% M ERK (V-VETR, Bk
Wi: 0~0.5 min, 75%ZJiF; 1~3.5 min, 25%ZJiF; 4~5 min,
5%

JR 45 HLBE 58 IE B T (electron spray ionization,
ESI+); BFHIE 350 °C, 4R AR, BANEHE:
3.0 KV; BRI 120 °C; BEEHIREE: 350 °C; By
Jit: 650 L/hr; 4 LIRS ER: 50 L/hr, HEFLHLE: 22V;

Z# ] o Wil (multiple reaction monitoring, MRM)J5iii%
E£SHIE 1.
2.3.3  AREIRIR AL

HERA PRI B S AREE 0.0101 g 2 10 mL &85,
H B IRIT 2 45, #2757, Bl 1000 mg/L B o B R
B 2. 1. 0.5, 0.1, 0.05, 0.01 1 0.005 mg/L AR T
YRR RS, Ve s mRs A br et 2 .

N, B ARZESRE HEEM 4T 2.3.1 Hi
RO RS s R UA W . A | mL 25 (12
FUA W TR N, AR ZIET, A EsEE
L mLo F 543 0 BC ] ms TR R I . Al 2RI
F T FRFN U 1) 25 1 FL R DC A T
2.3.4 e GREE

FREX 20 g i F (@5 K. 2. 2%)TF 100 mL S0
o, A WS EERARHES, WIKEASR 0.01, 0.1, 1 Al
20 mg/kg, A 2.3.1 1 2.3.2 H A IEF TR AL B R AG I
AR 5 W, THEEINT X [l S R A R o e 2
(RSD),
23.5 FHEAE 4FDEY T G IER LA
Ji £ 2 5 B VR IA 32 28 R 1T B 8 2B 06 TRl B
22 il 1% 25 R 34 48 R ) 5 B T B 52 1 7 A SRR AR B 5K
g T8 B3 B ) N Y o 3 VA (0 R 2 i RO i e
W RS A T TR R Y AR BR R E TR, RS
JRUBS A 2285 o0 el R 80 s A R 10,

EED=CRLx Fl/b.w.
RQ=EED/ADI
1:: EED: 4 A1 88 i, mg/kg b.w.; CRL: RZ§F: 4t
mg/kg; Fl: BEEHAR, kg AMKFTH, kg; RQ: KUK F;
ADI: B H RiFH A, ng/kg-d).

M RQ>1 B, FRIANFEEATHZ MR, SUEBR,
R A RQ<1 B, o AU A al 52, FEsh, R
BN

®1 BEEHNRIEGNE G

Table 1 Mass-spectrometric conditions for determining of azoxystrobin
4 {4 B Bt [A]/min HefLHL R/ V EMER T X (V) FE X (mVZ) ML e /eV
W AT T 1.44 22 Rtk 404/372 8
404/329 30
FT2 FENEMAEMEXRY
Table 2 Linear equations and correlation coefficients
X LMrid LIPS (0]
S HlEAY Y=66222X+92.673 1
T LR Y=77149X+55.053 0.9998
AL TR Y=46763X+832.55 0.9989
INBFE TR Y=69635X+186.94 1
p == Y=41903X+120.05 0.9999
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®3 MEEEET 4 MUMES SRR E R B AR AR R ZE (n=5)
Table 3 Recoveries and relative standard deviation of azoxystrobin in four kinds of minor crops (n=5)
T i T L AN A
/(mg/kg) FHEER%  RSD/%  CFREMCR/%  RSD/% FHELE/%  RSD/%  FHENLE/%  RSD/%
0.01 100.9 5.6 106.0 1.5 108.2 1.6 73.5 4.1
0.1 90.0 8.9 109.7 1.8 92.3 9.0 87.2 1.6
1 98.0 2.7 99.1 32 81.3 4.5 96.2 3.7
20 101.8 2.8 923 32 90.0 4.3 93.6 2.2
TE: BNIIKF 20 mg/kg BOASIIARE AR 10 FifEAE
GERAMIE DR T RS TS s TSGR A e (R
3 ERSWE S AT, LB 8 I 7 MK
31 SRS R . ERERAEE BRAPEIRURE S, AR LA, e
L e ey 8 B X, DT U JRE N DA BRI 5 78 A SR, Ry TEAKNE, A VT P R L

Y LG, 45RO ER 2)8 B EE A R AR A 4 Fh L
FRTE 0.001~2 mg/L 5 Fl 3 HAT AT O HE R R (=
0.99) IR ZE5 5 0L 2 3, 7 0.01~20 mg/kg ERMIZKF-14,
WA R R L 4 Pl i P P2 13 R 73.5%~109.7%, X
FrUEMR 22 (relative standard deviation, RSD) 4 1.5%~8.9%.
2% W BT S ST % B A A R R B 2 A A 25 AR R
PrEEsR . J7 B A9 H BR (limits of detection, LOD) LA%x i fiff
e BRI R B ROR, 8 0.001 mg/L, WARAERAE 4 Fhigk
S ) B IR AG I 6 B (limits of quantification, LOQ)LLR
Jim e e e v S B fre /NS IR BE O, 3958 0.01 mg/kg.
3.2 ERME

WA 8 15 - B B 3% B R (liquid  chromatography
tandem mass spectrometry, LC-MS/MS) R &, HTTILEE
Tk, O 2 R T A AR B A A AR F T AR S
FR A A, I AR R SRR R, 1655
REE AR B 554, SN 5 4 D AL Y 2+
b3, FIfg 2 B s sl 1 4 4 BT B8 F TR BRUAK e,
AR BT R AT R ONE, R T ks SR R R Y
SR IO JE BN AT RS A H B LOD L BEBR LOQ .
Lotk . MERREERRSRE, XA 3 B IR R
PRI 5B S U501 R e LC-MS/MS 43#r Hh b 23 % 1
B2 9710 [TATaN

HRiA DR AT bR HE I 22 25 1 2 BTV Fbr o
LR RER AR R RN P . 3 Fh 53 5 U AR TS
FEEARI TN, (F IR 20 T HR A TR B o) 22 ST 1
FAISE M o BB AR 53R PR A s Bt 5 i X LR T AT
W BE KR AR T B bRk A9 Fp A e A L sk i =)

A2 Matrix effect(ME)=(A-B)/Bx100%

A BERTVCACARUERER A RN, B: SRV AR HERE VR 1Y)
M 3

Fh v i ) S TR ARG 208 S I o AR 1 A St 4 i oz {2
PR AN, 5 W DA R R FE TCAH OGP . £ 0.001 mg/L #k
T EE KON R R B B AR R RS A>T
2 mg/L VT FE RN R E SRR 23> >0
F>Z . BV TR I A TR PR e 3 5 2 5 ) B O AN R
SRRy T2 0 30 1 S A, AR 9 30 ol 35 5 D B s v
TR T T B3 5k T R 5 1«

—— FRFRIREE/(mg/L)
100 - N
80 T
60 — &
m 40 R
g 20
E o
20
w0 ——— o e e W—
60 PRRER BE(mg/L)
B 1 WEREESTE 4 R/ NMEY L TR

Fig.l Matrix effect of azoxystrobin in four kinds of minor crops

3.3 BHEASEMNRTFHF 4 HMERTRIERHS

W TR IR A 55 4 A IMED) T I TH IR Bl S A5 R L3R 4
ME 2, BEHERAEMT . ¥R, 2RISR R TR
S5h 0.226, 1.436, 15.20 il 15.62 mg/kg. ZAIZEEA]
LAY F TR T A I, 53T W TR R AE 2R
ZESE LR RIR DURUR K TRy . BEREBRAEA T ¥
JIN LRGSR I T A S AR — G B 12 R,
LTEMASY IR 3.9, 2.7, 4.6 A1 2.5 d. MEZ5)E 14 d WS BE
TESRF . 5K ZURZESE T 8% B 4 4 51k 0.020, < 0.01,
0.711 1 0.069 mg/kg, FEAEZHRGHR 91.1%. 99.6%. 95.3%
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H199.6%. BNWAEERFEN T35 4 Fligi =g sh )8 T 5 Mk
Zi(tin <30 d), H 2B TFUG I s R a5, Bl I ) Y
SER, VAR ER RN, BT IZEE R S
BB B FR AU 2 )l 5.2~13.1 dU), e R
HE g 2.8 dPY, fE NSRRIl 4.92~9.12 ),
34 WEAESEMFF 4 MBERPHRAKE

AR EIAIR A R (R 5)RI]: DK L EERERE 4 F
ANVE) T 5% BRI R/ INIUY SRy 28> 98 5> IR0 W
Tk 5% P it A 24 MR 52 . e 24 U B B e R o, R s )
I ESF ] ) SaE K T /L o BE IR JR — U 24 5 10 dl 1 B G 7 A
T 5% B R B (B R <0.01~0.015 mg/kg, 7E &K 15%
B B B KA 2h<0.01~0.018 mg/kg; FEFE — Wiz )5 14 d

W TR R AE 2 T AR P TR B RAE R 0.094~1.43 mg/kg, FE%E
S5k B B R(E R 0.261~0.450 mg/kg.

3.5 BERXKEITM

4% FAO/WHO A& 25k BB 251 (joint meeting of
pesticide residues, JMPR) Pl #1245 08 A 76 & i ok 25
T Rk B PR ) e L W A G 9 ADI {4 0.2 mg/kg bw,
P IEFR E AR 63 ke, S8 (P R RS AR ) T
E A B 2540 5 0.1837 kg VR BB 3R (75 A 1) RN
BRR(BMZES)0.0915 kg, MARSFINFAE, SR AIEA KIiE
245 8] I 1) 5% B Sme KB R R A T IR £ IKURS T PAG o 10 s DU
H(RQ, WZ 6)H 0.0002~0.0959, HI/NT 1, BilAMiF45 4
Tl iEtE S5 v 114 A TR 3 A M 12 XU 2 P A 32 11

F 4 WBHEEEE 4 MMEYM ENERSNESH
Table 4 Dissipation kinetic parameters of azoxystrobin in four kinds of minor crops
Hes IRV E /(mg/kg) ¥4 ity A AL R EL(r) M/
¥ 0.226 Y=0.2105¢"180% 0.9777 3.9
i I 1.436 Y=0.8722¢ 261X 0.9331 2.7
A 15.20 Y=12.396¢151% 0.9225 4.6
S 15.62 Y=15.402¢"274 0.9368 25
0.25 1.60 ¢
* A 1.40 B
0.20 .
120 |
o) )
1.00 |
= 0.5 >
g £ 080
it * |
gz 010 e gz 0.60 |
*
® & 0.40
0.05
020 |
0.00 0.00 * * .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Fsf[E]/d Hif Al /d
16.00 18.00
2
14.00 16.00 ¢ D
12.00 14.00
£ 10.00 2 12.00
&b & 10.00
£ 500 8 'S
I g 800
g 6.00 EH
& ax 600 *
4.00 4.00
2.00 2.00 ¢
0.00 0.00
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Fifal/d Hiffal/d

TE: A WEREERTE A7 LA AR M2 B WERIERTE R LT AR 2 C: MERBRTE R DT 2k, D: W BIBRTE ZE R I TH R 2k
PRl 2 I AT P90 A T £

Fig.2 Dissipation curves of azoxystrobin
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Table S Final residues of azoxystrobin in 4 kinds of minor crops

1EY) i 2577 5 /(g.a.1./ha) Jith 245 YR B SR a0 /d 5% B 5 KB/ (mg/kg)
70 3 5/7/10 0.032/0.024/0.010
» 4 5/7/10 0.055/0.024/0.011
T
40 3 5/7/10 0.056/0.036/<0.01
5
4 5/7/10 0.121/0.094/0.015
70 3 5/7/10 0.017/0.015/<0.01
. 4 5/7/10 0.066/0.033/<0.01
FEIN
405 3 5/7/10 0.065/0.010/0.012
4 5/7/10 0.154/0.028/0.018
70 2 5/7/14 1.52/1.000/0.094
7
- 3 5/7/14 2.53/0.892/0.144
2 5/7/14 2.73/1.83/0.734
405
3 5/7/14 4.33/1.63/1.43
- 2 5/7/14 3.33/0.674/0.261
. 3 5/7/14 5.05/0.697/0.449
p 52
40 2 5/7/14 10.9/5.09/0.444
5
3 5/7/14 13.2/5.77/0.450

®6 IBEEETE 4 MIEM ENEERKE

Table 6 Dietary risk assessment of azoxystrobin in 4 kinds of minor crops

l&7) SRS A1 B i /d Bk B B KB/ (mg/kg) KT

i 5/7/10 0.121/0.094/0.015 0.0018/0.0014/0.0002

TR 5/7/10 0.154/0.033/0.018 0.0022/0.0005/0.0003
A 5/7/14 4.33/1.83/1.43 0.0314/0.0133/0.0104

BN 5/7/14 13.2/5.77/0.450 0.0959/0.0419/0.0033

4 weSiie

WG T T ERAE A T N ZURIZESE Y
QuEChERS #5-& B B M a4 ik . 78 0.01~20 mg/kg
S KSE N B I R R 73.5%~109.7%, RSD A
1.6%~8.9%, J5 0946 H FR(LOD) N 0.001 mg/L, Ak
HWeEE(LOQ) M 0.01 mg/kg. Z LI . & = HERf, [0l
WA R B8 P B A B AR 24 8 B IO v D AR DGR L 4
RLWEREERTEA . 75N, ZUFIZESE s B2 500
3.9, 2.7, 6.9 f12.5d, H 14d HFEMRE KT 90%, RIFE
fR Bt AR, TR T S M fRA 2 o AL 2 A [ 5 Sk e g
BE, L2210 d J5 8 R 7R G A7 IR B 5% A
B K98 0.015 mg/kg F10.018 mg/kg; 245 14 d W%
B LR 2R T (R B B IR R E 5 1.43 mg/kg Al
0.450 mg/kg. FRILEERM, WEIAERSER =AML |
Jiti 245 0 5P 384 J R0, SR MAC D o i ] ) 2 T 9D
BB AR m R, T A A T M R T TR BT I S
AL S M. W IR XS R 1, UEE
TR 25% M5 TRTR 7K 43 BIORL R Bl VA 55 50 5 U4/, AR
Lhr, AR TARBIEAGHET T — R sR 8, it

PP 4 ROR BRI, i 45 3 2R A Bk A
i, DMEAR XU A 4 R e . AR

SE Mk
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