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Determination of spinosyn A residues in apple by ultra performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective  An ultra performance liquid chromatography tandem mass spectrome-
try(UPLC-MS/MS) was established for the simultaneous determination the residues of spinosyn A pesticide in
apple. Methods The samples were extracted by ultrasonic extraction with acetonitrile. The analysis was de-
tected by UPLC-MS/MS under positive electrospray ionization (ESI") and multiple reaction monitoring (MRM)
mode. The matrix-matched external standard calibration curves were used for the quantitative analysis. Results
Under the optimum conditions, the method showed a good linearity in the range of 0.005~0.50 mg/L with correla-
tion coefficient over 0.99. The limits of quantitation (LOQ) for the pesticide residue were 0.005 mg/kg. The aver-
age recoveries of pesticides residues were 93.3%~101.7% at the spiked levels of 0.01, 0.02 mg/kg and 0.10 mg/kg
with relative standard deviation (RSDs) of 5.2%~7.4%. Conclusion The method is sensitive and accurate and it
is suitable for simultaneous quantitative determination of spinosyn A pesticides in apple.
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85%~90%, D 10%~15%, (UPLC-MS/MS)( Waters );
(Dow Agrosciences Company) s (T25 basic, );
(RE52CS-1, );
, (EB-280-12, )
, , ) (QL-901, ); Milli-Q
, , ( Millipore )
, (6] (HPLC , Fisher); Ci5 (
[6-16] _ [17-22] Waters )i ( ,
g : ) A
[6-16] , =99%( );
, 0.22 pm ( )
s (CNWBOND 500 mg, 6 mL,
b )
12 EWTE
’ hwedl o 12,1 RS0k &Lt
Schwedler Waters ACQUITY _ UPLC™ BEH Cjg (100
LC-MS . . mmx2.1 mm i.d., 1.7 pm), 135 C, 25 uL;
; Benincasa LC-MS/MS |

- 122 JRig&tt

’ : (ESI"); 0 2.8
> kV; : 110 C; 1350 C;
’ : 900 L/h; : 50 L/h;
’ : 0.21 mL/min; A
A 2
85%-~50%, 123 Haski
A ; 25g( 0.0lg) 150mL ,
» UPLC-MS/MS ; ; 500mL 2 min
; ;5 min , 57 g 100 mL
A , , , 2
1 M'ﬂ"—ﬁ 775% min, 30 min, 100 mL
10.00 mL 50 mL
11 UE5EF ,35°C , 5.0 mL
Waters UPLC/Quattro Premier - - (1:19, v:v) R
F 1 UPLC FahtB & iRt
Table 1 UPLC gradient elution condition
(min) (mL/min) A( ):B(1.0 mmol )
0.00 0.25 10:90
1.00 0.25 10:90
3.00 0.25 30:70
4.00 0.25 10:90

5.00 0.25 10:90
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*2 BUESH
Table 2 Parameters of mass spectrometry

(min) (m/z) V) (m/z) V)
A ESI* 2.85 733.1 60 733.1>143‘5*,733.1>98.6 35,33
5.0 mL - (1:19, v:v) R R
, , ( 2 1  MRM A
s 50 mL ) s 1
5.0 mL - (1:19, v:v) , A ,
, 35°C ,
5.00 mL, 0.22 pm )
1.2.4 ARABERES S5AFE & 23 FESAMEE Y KSR
( 0.01 mL), I
24 ) A
100 mg/L 18 C 23.1 RIRAMMA
A >
10.00 1.00 0.10 mg/L , ,—18°C ’ ’
, 0.02 mg/kg
0.005 0.01 0.02 0.05 0.10 0.20 0.50 mg/L ’ ’ ’
, 126%,
1.2.5 el 5@ ’ ’
A 3 ’
0/ .
, 3 5 0.01 0.02 ’ 79.2%; ’
0
0.10 mg/kg , 94.0%, ; ,
' 232 BEABERAEMKAL
2 FER59%h ,
S i : ’
80.6%; HLB
; 75.3%; 92.6%
- - Clg HLB P
-1 mmol/L -1 mmol/L ,
S -1 mmol/L
, , -1 mmol/L ) 1o o .
| 24 ZMAE. TEMR. BIKEMBEEE
’ 241 HkiA
22 FRIEFHMIL Y X
ESI' , A i
, 0.005~0.50 mg/kg ( 3)
, 242 REMR
, [M+H]" (SIN=10)

b ( ) b
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: =0.001 mg/kg
50%~120%, =35%;

>

0.001=0.01 mg/kg , 60%~120%, 3 (S/N=3) A
=30%; 0.01=0.1 mgkg (LOD)  0.0006 mg/kg, 10
70%~120%, =20%; (LOQ)  0.002 mg/kg,
0.1<1 mgkg 70%~110%, , 0.002 mg/kg
=15%; 1 mgkg , )
70%~110%, =10%"! 0.005 mg/kg ,
’ ) > b A
2mL 0.005 mg/kg,
, , 30 min 4
100 -
m/z 733.1>143.5
S
é- 0 T T T T T T T T AR B B BLELELELE B B | T T T T 1
8 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
% 100 1
I~ m/z 733.1>98.6
0 T T T T T T T T T T T T T T T T T T 1
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Retention time (time)
1 A

Fig. 1 Ion chromatograph of spinosyn A

T3 FIEREZEARANEMEAEREMEHEXRL
Table 3 Linear equation and correction coefficient of spinosyn A

(mg/kg) r

A 0.005~0.50 Y=7.16303x10°X+1333.86 0.9968
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x4 REEER A RANEZRNELR(n=5)
Table 4 LOQ of spinosyn A in apple (n=5)

/mg/kg (%) RSD(%) (mg/kg)
A 0.002 18.2( 60~120) 13.5(=20) 0.002
A 0.003 20.6( 60~120) 11.0(=20) 0.003
A 0.004 58.1( 60~120) 6.2(=20) 0.003
A 0.005 76.0( 60~120) 7.9(=20) 0.005
5 FIEEEZARANWEBRERBEEENELERN=D5)
Table 5 Recoveries and precision of spinosyn A in apple (n=5)
mg/kg mg/kg % RSD %
0.01 101.7 7.4
A 0.005 0.02 93.3 55
0.10 93.3 52
100 7
0
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
100 -
g
Q
&
=}
o
8 i
o
=
=
53
(a2
0
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
100
0 mllMlA” !Alh NJM‘
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Retention time (time)

B2 RiEERAKGOE(L). mEER(F). TAER(T)HESFRIZE
Fig. 2 Total ion chromatogram of standard (upper); spiked sample(middle); blank sample(down)
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