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Determination of Cyenopyrafen Residues in Fruits and Vegetables by UPLC — MS/MS
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(1. Inspection and Quarantine Technology Center of Shandong Exit — Entry Inspection and Quarantine Bureau Qingdao
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Abstract: A method of ultra performance liquid chromatography — tandem mass spectrometry( UPLC
— MS/MS) was developed for the determination of cyenopyrafen residues in fruits and vegetables.
The analytes were extracted from the samples using acetonitrile and purified by dispersion solid
phase extration using C; and PSA as solid phase then analyzed by UPLC - MS/MS. The matrix-in—
duced weakening effect was observed in the analysis of cyenopyrafen by UPLC — MS/MS in serval
samples including of cucumber apple and onion. The interference of matrix was reduced by the ma—
trix-matched calibration standards curve. The linear ranges of cyenopyrafen in different matrices
ranged from 0. 05 pg/L to 10 pg/L with correlation coefficients not less than 0. 999 6. The recoveries
of cyenopyrafen in cucumber grape apple and scallion samples at spiked levels of 0. 000 05 -2
mg/kg were in the range of 81. 1% —99.3%  with relative standard deviations( RSDs) of 4. 7% -
9.3% . The limit of quantitation was 0. 043 png/kg and the limit of detection was 0. 013 pg/kg.
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7 ( Cyenopyrafen) 2009

A ~

o (MRL) 2.0 mg/kg;
MRL 0.02~5.0 mg/kg’ ;
0.01 mg/kg “ "o
QuEChERS
PTV - GC/TOFMS o NH, HPLC - DAD T
s .- PTV -
GC/TOFMS HPLC - DAD
o LC - MS/MS
LC — MS/MS o LC - MS/MS
QuEChERS
PSA
o QuEChERS UPLC -
MS/MS o
1
1.1
Agilent 1290 - 6460 - ( ESI Agilent Technologies ); 3K 15
( Sigma 2 mL ); ULTRA - TURRAX T - 18 basic ( IKA
) Milli-Q ( Millipore ) Vortex3000 ( Wiggens ) o
( » 393.52 100 pg/mL Sigma ); N \
( Merke ) N 450
C 5h 200 C ) (C) N N- ( PSA)
( Agela Technologies ) ; QuEChERS (15 mL 150 mg PSA. 900 mg
Agilent Technology ); QuEChERS (15 mL 150 mg Cg+
900 mg Agilent Technology ); QuEChERS (15 mL
150 mg PSA. 45 mg ( Carb) + 855 mg Agilent Technology ); QuECh-
ERS (15 mL 150 mg PSA 150 mg C,;, 900 mg Agilent
Technology ) o
100 wg/mL 10 wg/mL
0.05 0.1 0.2 0.5 1 2 5 10 pg/L
0.05 0.1 0.2 0.5 1 2 5 10 pg/L o
1.2
\ \ (4 em®) (2 cm) o 80 g
90 s o
10 g( 0.01 g) 50 mL
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20 mL 1 min 4g MgSO, 1 g NaCl 7 000 r/min
5 min, 2.0 mL 100 mg C,; 50 mg PSA 300 mg MgSO,
2 min 7 000 r/min 5 min 0.22 um
UPLC - MS/MS o
1.3
Eclipse plus C;; (100 mm x2.1 mm 1.8 um); A B 5 mmol/L
5% A 0.5min 0.5~2.0 min A 95% 3.5
min, 5.5~5.6 min 8 min; : 0.2 mL/min; D5 L : 30 C.
( ESI) ; ( MRM) ; © 275.9 kPa;
350 °C; : 6.0 L/min; : 350 C; 10.0 L/min; +3 500
V; ( / ) m/z394.2/310.2 m/z 394.2/254. 1,
/ 110 V; 25 eV
35 eVo
2
2.1
1 mg/L ESI®  ESI-
( SCAN ) ESI* ESI™ 1
ESI” m/z394.2, 0.1 mg/L SIM
( Fragmentor ) Fragmentor 110V
o Product 2 m/z 310.2  254.1,
MRM m/z 394.2 m/z310.2  254.1 (CE ) 25eV 35eV
m/z 394.2/310.2 m/z 394.2/254. 1 .
70% :
0. 1% 5 mmol/L <
5 mmol/L
“1. 3 ”» R
59 B 5.17
E- =)
clipse plus C;; (100 mm x2.1 mm 1.8 pm) ERER
o I
1 3 5 7
t/ min
MRM 1o 1
1 ) (A)
° 10 pg/ke (B) MRM
2.2 Fig. 1 MRM chromatograms of blank mixture solution of
cucumber apple and onion sample( A)  and blank
2.2.1 QuEChERS mixture spiked with 10 pg/kg cyenopyrafen( B)
( - )
PSA o
PSA o
2.2.2 N- ( PSA) .
(Ck) ( Carb) PSA . .
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6 mL 20 pg/L 4 QuEChERS
: (D150 mg PSA; @150 mg C,q; 3150
mg PSA +150 mg C,g; @150 mgPSA +45 mg Carb 98.7% 99.3% 94.5%
67.9% - PSA  Cy Carb
Carb o @

150 mg PSA @150 mg C,, (3150 mg PSA +150 mg C,,
y =10 923x -6 892.6 y =

12 318x -3 297.5 y=16 069« +6 487.6 PSA  Cy
o PSA  Cy o
PSA  Cj : PSA
25 mg ; Cis 50 mg o
25 mg PSA 50 mg Cj, o
2.2.3 N N
" LC - MS/MS
MRM
) 1
2.3
LC - MS/MS : N
PSA  Cy
= / 1
B N N 0.756

0.784 0.305 0.638

2.4
“.17 0.05~10 pg/L
(%) (v pg/L) 0.05 ~
10 pg/L 0.999 0.
2.5
(LOD) S/N =3
( 2 ) ( LOQ)
S/N =10 o
. 0.013 pg/ke 0. 043
pne/kgo
2.6
. . 0.000 05 0.005 0.01 2.0 mg/kg4

30 min “1.2” “1.3”
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80 g o 2
mg/kg
6 1o
1 N N 81. 1% ~99.3%
(RSD)  4.7%~9.3% .
1
Table 1 Mean recoveries and precisions of cyenopyrafen in sample at 3 different levels
Sample Fortified level( mg/kg) Average recovery( %) RSD( %)
Apple 0.000 05 0.005 0.01 2.0 85.7 93.5 92.8 99.3 6.4 7.9 5.9 5.2
Grape 0.000 05 0.005 0.01 2.0 88.4 84.3 86.2 91.0 8.7 9.3 82 6.6
Cucumber 0.000 05 0.005 0.01 2.0 90.7 81.1 88.3 92.8 7.5 6.6 7.0 4.7
Onion 0.000 05 0.005 0.01 2.0 83.9 86.8 90.6 97.4 8.6 6.5 6.1 4.7
2.7
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