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Determination of azoxystrobin residue in cucumber by high performance
liquid chromatography-tandem mass spectrometry
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(Research Center of Quality and Safety of Agro-products, Hebei Academy of Agriculture and Forestry Sciences, Laboratory
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Shijiazhuang 050051, China)

ABSTRACT: Objective To establish a method for determination of azoxystrobin residue in cucumber by high
performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods Samples was extracted
by acetonitrile after homogenate, centrifugated with anhydrous magnesium sulfate and sodium chloride, purified by
PSA and anhydrous magnesium sulfate, then detected by HPLC-MS/MS, and calculated by external standard method.
Results Under the selected chromatographic conditions, the limit of detection of azoxystrobin was 1.0x10™? g. In
the range of 0.0025-0.50 pg/mL, there was a good linear relationship between peak area and concentration, with the
standard curve equation of Y=2x10*X—51888, and the correlation coefficient of 0.9995. The recoveries at 3 spiked
levels (0.005, 0.05, 0.5 mg/kg) were 86%-93%, with the relative standard deviations (RSD) were 6.0%—7.4%. The
limit of quantification (LOQ) in cucumber was 0.005 mg/kg. Conclusion The pretreatment process of this method
is simple, which reduces the system error and saves the sample processing time. The established method has high
sensitivity, accuracy and precision, meeting the requirements of NY/T 788-2018 Guideline for the testing of

pesticides in crops, which is suitable for the detection of azoxystrobin residue in cucumber.
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BETA iR (azoxystrobin), L2224 FRN: (E)-2- { 2-[6(2 B
FEOR AT A E-4-FL R PR ) 3-H ARG, JETH
AEEN BRI AR, ERRF OB TEA AR Bel
AL ZE C AL RS, DI SRR Y IR o X 14-
JIt R AL BRI . R MRS . RIS IR I DRk
KA ERAR BARY . 978, BiE . NG
P o I &R 22 A KU T SO R TROR,
AR TTE 85 MEZ M 80 FifEY FECP), FRE HAS
ZERACAERN . WA, KR, T, DR% . ERSEEY
BT PR A g LR B AG I r vk HLA R R  E BL AL
SCo 3 B SRR fE R E B R IR S H R AR
(acceptable daily intake , ADI){E} 0.2 mg/kg (KT, MEETE
TEH N H 1 e K% B3 B 4 {E (maximum residue limit, MRL)
N 0.5 mg/kg . ARSI T WE A FR AR #R P A5 B A
JTEESE, W A2 MRL {E XK A 2K

HRi, 5 TR s 6 8 R 18R B A i 2 o SO (85
AR A SR R R 2, B8 LB AR B, <0 0 33 - 2R A
ARSI, ;TR I E I P R IR W B D 0.01 mg/kg;
TEEH VLR N/ 2,08 2 BRHREL, SR (i - U A
F R, DR IR A R 0 B AR IRV 0.03 mg/kg;
FrE BRI, A BRI, BRI R L,
ARE T - A I A A D, R R A R P A AR
WP 0.00125 mg/kg; bR Ty EE I A7 FTAL B I HE )
K, AR, I R EREAR H IR DU 2 B Tk 5 A
T R R T S 1 T R I s B R R R, e —
FEMARE M. e % DR A QUEChERS(quick ., easy .
cheap . effective. rugged. safe)/riLIRIUSk, maURA €
T - ER I B AA, EARER S TR R U, (HAAE—2
BEMER T, 456 Rk ies, AEEy T
A QUEChERS J5 ¥k Jg ki, 04k i RORAH (8% - H3 Bk Jo i
A e TR T A IR A AR R, AR TR . R g
AR B, B TR 0y R R E M, LIS E
S F SR T A IR R 2 25 TR Y ke R 4R 528

2 UEE5R%
21 FENE5SHF

W BEARE S (ZEE 99%, EZRZ T TF.0); LIE
(rhral, KETRMHE AL F R A B A |, BB (%4,

KHTFRBHER A R R, R (G agal, Katiesd
KA TORFER); JOKBRREE (b all, Ktk e

A BRA A, N-INEEZ ZHi(PSA, Afral, KHERKI e
SERIBHECA R w]); SAREN (B al, REe ok R fb 2k
FIA BRI o

TSQ Quantum Ultra J&FH €33 - — 5 PUAR AT 38 Bk BT 3 ()
CEEZER I RPHEA R A A); DT5-2 B0 ALt AR
AT B HLA PR Rl TEAL); UMV-2 Z ) Reile iR &
(AR SR IR A A, YP502N L7~ K (LK
R AERA BRA ) o

ARSI e T R B TORE ok E ISR 12 M.
22 LWHE
221 HERRE S

FREL 5.0 g IRFECKE B 2 0.01 g) T 50 mL 25.045h, Jn
A5 mL7K .10 mL ZJEHER, 2500 r/min BIZUHR7% 1 min, N
A 4.0 g TKFRREE . 1.0 ¢ SALBAFESIERY 1 min,
3400 r/min #.0> 5 min,

B E3E 1 mL, A 150 mg Jo/KBREREE . 25 mg PSA,
R, #%% 1 min, 3400 r/min Z.0> 5 min. £ 0.22 pm f{fL
TERERLUE ST, AHVRORE €0 - 5 3 I A 2
222 MBLEH

() WA EELME: @i Atlantis® T3(150 mmx
2.1 mm, 3 pm); AR 40 °C; AR S pL; WS A H
Fi, B: 0.05 % H BR/K TR, #6 R VR Y L3R 1.

®1 BERRRERF

Table 1 Gradient elution procedure

BfA]/min~ %i#/(mL/min) Al% B/%
0.0 0.2 90 10
25 0.2 70 30

6 0.2 0 100
10 0.2 0 100
10.1 0.2 90 10
15 0.2 90 10

(2) B At

B IR ESIH B URIR B 350 °C; BANERE:
350 °C;HI M55 HL I 3800 V; ZAbUA: A SR
J1: ¥ER 35 Arb, RN 15 Arb; REESA: WS R
SHJi: 1.5 mTorr; SRR 2 W A2 = (multiple
reaction monitoring, MRM),

WETE R B T IEE S R X, 404/372; SEVERS
FXF, 404/344, 404/372; PR NEERLHL R 72 Vs AR AUAE S
23,14V,
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3.1 EBEURLANIERE

SRAEGE ) I ER SR, S (0 - UG D B A
R IUAFAERT AL AR i, A P BB, AP ok 1 T i
TERER A TR AT AL P L R QUEChERS J7%: . QUEChERS
D7 W 2 R F NS R 2% vh ik R e R R 2 oh i R U, Hh
TR EEXT pH ANEUR, SO ISR AL A g sk,
HESMEAM A TR IR R k. TR R4 i
b RSEHERT Crg. GCB HURH, Bk T ¥kt 72, M
M/ T A HRAE R AL BRI X R IR ZE R . At
PR T QuEChERS JrikLl K fftfk QuEChERS HiL7E 3
FvEs e B (DR AT EE IR R, 2 oy e i L S0 B0 2R,
RN F 2, £ 3.

# 2 QuEChERS L4735 7% E B /TN o I B i ) 8 om (Bl i 2
(n=5)
Table 2 Recoveries of azoxystrobin in cucumber with optimized
QuEChERS method (n=5)

[T/ %

IR RSD/%
/(mg/kg) 1 2 3 4 5 THH
0.005 80 81 8 96 91 86 7.4
0.05 83 92 95 96 98 93 6.0
0.5 95 85 96 99 83 92 7.0

<3 QuEChERS 757 E & IEEEE AR N B (n=5)
Table 3 Recoveries of azoxystrobin in cucumber with
QuEChERS method (n=5)

ST, B3/ %
fj?il/fﬁkf 1 2 3 4 5 FHE Ksbre
0.005 75 70 72 92 80 72 11
0.05 76 83 87 74 90 82 7.5
0.5 72 95 73 88 90 84 11

3.2 UHEREURENFEIESE

T T TR P ARG 7k b K B B A SR - HL
TR SO RS- BRI R O - R
JEEHT VRO € - S S B O R € - T,
% B BT 5 KR, SR R A A LR,
AR SRS B SO S A G, 0 SR 7 70 4
XA HR, I BN 3 - L1l A D A A e 22,
FRARIRZ, RS I A8 A e Re R 1k 22 LR BB T e
BTN ] S A DL, % R KAk e R RO € DL R
SR A, (LR (3 - 25 MG D 25 [RURE A7 A PR P22 |
HEIRZ | RBUEMRABR, SO m P m AOR A (-
IR TSR RN B B s, 25 TR B g A 0R, i HL

RS BT, FIEE R AN, &%
TEFEEVEN TS, R TR VRS s A, TH R T
LN, HE— A TR R A
33 EHBETFMEEEFIRE

FEHRBEE IR PR, RIS EE N T 5, TiE
HALE T, P28, B ERRA®ERE 2 A
W WA 5 B ARUE B F 8 T, DLBESE B F W I (selected ion
monitoring, SRM)FHi Jr =UHEA T WM, B4 15— g
S I R B R TE B A N RS i . R BRES R 2 A
TR FMATENE, | A F RT3 P T a, RAm
S E TR 404/372, EPEEFXH: 404/344,
404/372, THECRASMRARMEI 2Rk e i, HASIERENL A
e B AE R METE Rl 2 N
34 FHAENZMXR. WEHRMESR

FHZHE MR, 1 B TR bR v A 100 pg/mL #3
WEVS T, FHCH] 10 pg/mL FREE, FZEMRIRFRERL 0.5,
0.25, 0.05. 0.025. 0.0025 pg/mL RIVEEFRFE, 76 ik
IXER A T HERE, LASEREVR BE (ng/mL) X i IFRAE &, 2]
WA A R A AR vE T AR LR, B2 5 AR R Y=2x10°X-51888,
HISCREL(r)H: 0.9998(FEILIE 1),

1.0E+08 [
8.0E+07 |
6.0E+07 |

B 50E+07

g 4.0E+07 | Y=2E+08X-518885
LOE+
' Y ((ug/mL)

1 VTR TR o T 2%
Fig.l Standard curve of azoxystrobin

i B 3 ATHAE R L (SIN=3) TR, W AT TR 14 (S i de /DR
FR(limit of detection, LOD)} 1.0x10" g, My HAn EIYR
SEG, R IR 1E B A9 E  BR (limit of quantitation, LOQ)
4 0.005 mg/kg.

3.5 FEMERENBEZE

YA B2 LA BN ZS [ AE b TP S 0 — o 2 A5 7 i 174 TR 05
RPN, KT BRI AR 8 T [ 5038 P R K s g 25
TR, WE 3 MFIHKEACER 1 A3 H, B EKE
5 AFATRERD o S FREL(5£0.05) g HEIARSL, G R
WETR B AR MEVS W, BN AR AOR USRS, R EhiR A,
Fefift QUEChERS J5 (75 IR A0 38, VROAH €315 - 3 3R o 15 v
o, R RO WL 20 AR T IR T B R R A
86%~93%, HHXTHr1fEf (relative standard deviation, RSD)7E
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6.0%~7.4 %; [RITFJ® T QuEChERS J7 b B, WAH (-
RGBT EEAS I, 125 R P 2 ISCRTE 72%~84%, AR
PR 2% RSD 7E 7.5%~11%. [FISCREE L2 3. PIg T
PR ety 2 A7 SRR R iR AR R, i TS
M2 T Cig. GCB ERHY Rk T fbal 2, il
AT SRR I R AR 2 IR T, L IETc . RSD Rl
F QuEChERS J#k,
3.6 BF&IEE

FE R ERESRMET, WETEER R B2 I A 8.9 min, #
JZS FIRE SRS R LI 2, 0.025 pg/mL W5 R B bRAR % 1
VLI 3, EREIN 0.05 me/kg AL EFEILK 4.

3.7 EPREERNE
ARTTIEHT250 g/ L W8 B P2 v A A R i 2 sk

RT : 6.00-12.00
100

90
80
70
60
50
40
30

20
626 666
10 : 7.15
8.11
0 E .6'51L1 l | 6'9511. 7'?8 7'.78 s I
6.0 6.5 7.0 7.5 8.0 8.5 9.0

AN

it /] /min

BB P 2018 4R BIEVTA BT | b A o £
IR ST IR AT . WA AU T LTI
. LR EER . waas, TER R SNE
SEPHT . T L IR KU 12 TR A R,
J7 AR B

AR LAY QUEChERS RijAbFE 7 5, I-bib
A, T ACTRORE € % - ER IO T 0 2 TR o T
Tk 5% B9 H, T B A B 3R R 0, R AT TR AL B AL IR,
WO T RGgiRZE, FEE T BEICR, R FURT % 80 2
NY/T 788-2018 { A A4 4 25 5% B i 06 v ) ) U7V 5K,
Sk % A T E B IR B A TR AL T — AR L s HER
H43 T  .

11.87 NL: 3.32E2
W/z-371.70-372.70F :
11.14 o SRM ms2
10.34 [344.198-344.200,

372.201-372.203] MS
ck-1

10.84 11.60

10.67

9.5 10.0 10.5 11.0 11.5 12.0

2 BREE R 1A

Fig.2 Chromatogram of cucumber blank

RT : 6.00-12.00
8.96 NL: 7.35E5
100 m/z=371.70-372.70 F :
+c ESI SRM ms2
90 404.083
[344.198-344.200,
80 372.201-372.203] MS
70 0025-1_181112235532
= 60
H
= 50
€ 40
30
20
10
0 ‘6.14 6.57 7.01 7.247.52 7.778.04 832 8.72 9.75 10.45 10.78 11.31 11.62

6.0 6.5 7.0 7.5 8.0 8.5 9.0

58] /min

9.5 10.0 10.5 11.0 11.5 12.0

3 0.025 pg/mL BEEEEEFRAE
Fig.3 Chromatogram of 0.025 pg/mL azoxystrobin standard solution
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RT: 6.00-12.00
8.98 NL: 7.06E5
100 m/z=371.70-372.70 F :
90 +¢ ESI SRM ms2
404.083
80 [344.198-344.200,
372.201-372.203] MS
70 TIZ-2
60
H
= 50
E 40
30
20
10
0 6.186.426.66 701 7.39 7.78 8.058.31 8.53 9.77 10.04 10.61 10.88 11.55
6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0
i ] /min

K4 #IRERHN 0.05 mg/kg W5 B EERE b
Fig.4 Chromatogram of cucumber spiked with azoxystrobin at 0.05 mg/kg standard solution
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