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: ( ASE) - - ( GCMS/MS) 10
. ASE 1.03 x 10" Pa 100 C 5 min - (1:1 v/
v) o 1 Envi-Carb/PSA - (1:1 v/v) B
GC-MS/MS o o
(LOQ) 0.003 mg/kg. 0.001 mg/kg. 0.002 mg/kg 0. 005
mg/kg 0. 002 mg/kg-~ 0. 006 mg/kg- 0. 001 mg/kg- 0. 001 mg/kg-. 0. 000 3 mg/kg-~
0. 005 mg/kg. .
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Abstract: An effective method was developed and applied to determine the residues of ten pesticides of

pyrazoles and pyrroles in tea by accelerated solvent extraction coupled with gas chromatography-tandem
mass spectrometry ( ASE-GC-MS/MS) . The samples were extracted with ethyl acetate-hexane( 1:1 v/
v) for 5 min at 1. 03 x 10" Pa and 100 °C for one cycle. Then they were purified by Envi-Carb/PSA col—
umn and eluted by ethyl acetate-hexane (1:1 v/v). The analytes were determined by GC-MS/MS and
quantified by external standard method. The limits of quantification were 0. 003 mg/kg for fenpyroximate
0. 001 mg/kg for fipronil-sulfide 0.002 mg/kg for fipronil 0.005 mg/kg for fipronil-sulfone 0.002
mg/kg for chlorfenapyr 0. 006 mg/kg for flusilazole 0.001 mg/kg for difenzoquat 0.001 mg/kg for
pyraflufen-ethyl 0. 000 3 mg/kg for tebufenpyrad and 0. 005 mg/kg for tolfenpyrad. The results show
that the proposed method is sensitive and accurate for the determination of the ten pesticide residues.
Key words: accelerated solvent extraction ( ASE) ; gas chromatography-tandem mass spectrometry ( GC-
MS/MS) ; pyrazole; pyrrole; residue analysis; pesticide
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N N N N N N ( pyraflufen-ethyl  C,sH,;C,F;N,0, CAS No.:
- vaniliprole . . 139630-1499) . ( tebufenpyrad C3H,,-CIN,0
' CAS No.: 119168973) . ( tolfenpyrad  C,,
2 H,,CIN,0, CAS No.: 129558765)
N Dr. Ehrenstorfer 98%.
( ASE) 1.0 mg
100 mL 10. 00
. N o 1995 Richter mg /L o
6
o 1996  Dionex 1.2
ASE 1.2.1
N N 2 g 0.01 g) ASE
. o EPA3545A 100 C 5 min,
Dionex ASE 20 mL - (1:1
7« GB/T 196492005 ) 1.03 x 107 Pa.
o ASE 35 C 1 mL.
N N N N 1.2.2
N N N Envi-Carb/PSA
MR ASE-GC-MS/MS 3 mL - (1:1)
N 1 mL/min,
10 N N Envi-Carb/PSA 10 mL -
N o (1:1) o 35 C
I mLL  GC-MS/MS o
1 1.2.3 GCMS/MS
1.1 DB-H7MS( Agilent 30 m x
1.1.1 0.25 mm x 0.25 pm) o : 60
GC-MS ( CP3800-300 MS) Di- C I min; 20 °C/min 180 C 7
onex ASE 200 50 mL min; 10 °C /min 280 C 3 min; 50
( PP) °C /min 300 C 7 min. ;
HGC=24 250 °C; ( EI) ;
/ « Envi-Carb/PSA Envi-Carb/SAX/ : ; : =99.999%
PSA Supelco o 1 mL/min; PANTA Y '
1.1.2 1 min o
2
( fenpyroximate C,, H,, N,O, 2.1
CAS No. : 134098-61-6) . ( fipronil-sul— .
fide C,H,C,FN,S CAS No.: 120067-83-6) . ASE
( fipronil C,H,C,F,N,0S CAS No.: 120068-37- -
3). ( fipronil-sulfone
C,H,C,F,N,0,S CAS No.: 120068-362) . .
( flusilazole C H5s F,N;Si CAS No.: 134098-61- 4:1.1:141:2.1:9
6) . ( difenzoquat C;; H; N, CAS No.:
49866877 ) ; ( chlorfenapyr  CH, - 0.01 mg/kg. 2

BiCIF,N,0 CAS No.: 122453930) .
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10 2.2.3
4 ASE ASE
100% o 75 ~125 C.
1 2
3 4 1. o
0 - 4:1 10
SPE
SPE o - o
1:1 10 N 5 min 1.03 x 10" Pa
70% ~110% 4:1 . - (1:1)
SPE o 80.100.120 C
- (1:1) 0.01 mg/kg.,
0 2 o
1 _ 2 80 °C
100 °C 120 C o
Table 1 Marks of absolute deviation of recoveries
with different volume ratios of ethyl ace- ASE
tate-hexane 100 C .
Compound 4:1 1:1 1:2 1:9 2
Fenpyroximate 1 2 4 3 Table 2 Recoveries at different extraction temperatures
Fipronil-sulfide 2 3 4 1 Recoverics/ %
Fipronil 2 3 4 1 Compound 80 C 100 C 120 C
Fipronil-sulfone ! 3 2 4 Fenpyroximate 75.39 104. 53 105. 16
Flusilazole 3 2 4 1 Fipronil-sulfide 73.40 103. 03 103. 46
Difenzoquat 1 2 4 3 Fipronil 70.00 95. 00 103. 18
Chlorfenapyr 2 1 3 4 Fipronil-sulfone 77.83 93.26 93.17
Pyraflufen-ethyl 4 1 3 2 Flusilazole 86. 05 105.51 108. 46
Tebufenpyrad 1 2 3 4 Difenzoquat 61.11 94. 44 102.99
Tolfenpyrad ! 2 4 3 Chlotfenapyr 77.36 95.97 101.11
Total points 18 21 35 26 Pyraflufen-ethyl 73.22 102.30 101.72
Tebufenpyrad 77.00 111.50 94.00
2.2 ASE Tolfenpyrad 71.49 106. 14 93.76
ASE
2.3
ASE 2.3.1 SPE
ASE / - Envi-Carb /PSA
; ASE Envi-Carb/SAX /PSA
2.2.1 0.01 mg/kg. 3
/ 10
° Envi-Carb/PSA Envi-Carb/
° o Envi-Carb/SAX/PSA o
2.2.2 Envi-
ASE Carb/PSA .
- ASE

1.03 x 10" Pa
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Table 3 Spiked recoveries of the ten pesticides in tea
with different SPE columns
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Table 4 Retention times and MS/MS parameters of

the ten pesticides

Recoveries/ %
Compound Envi-Carb/  Envi-Carb/ Ch | alumi
PSA SAX/PSA arcoal alumina
Fenpyroximate 100.38 105.5 83.52
Fipronil-sulfide 104.3 109.7 81.33
Fipronil 95.75 110.4 72.04
Fipronil-sulfone 105.8 96.47 86.99
Flusilazole 103.5 111.7 106.9
Difenzoquat 97.87 104.2 81.93
Chlorfenapyr 102.3 100.1 64.24
Pyraflufen-ethyl 103.2 105.0 87.95
Tebufenpyrad 96.7 95.8 93.5
Tolfenpyrad 103.2 96.99 90.18
Elution solution: ethyl acetate-hexane (1:1 v/v).
2.3.2
Envi-Carb/PSA (6 mL
0.5 g) - (1:1) .
1 10 mL 10
90% o 10 mL.
120
100 F
s B0OF
2 of &
z 60 #— Flusilazole
% r *— Difenzoquat
@40 E —*— Fenpyroximate — Chlorfenapyr
E Fipronil-sulfide — Pyraflufen-ethyl
20 —4— Fipronil Tebufenpyrad
F Fipronil-sulfone —&— Tolfenpyrad
0L | e S o | S L e e |
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Fig. 1 Effect of volume of the elution solution on
recovery of the ten pesticides in tea

2.4 GC-MS/MS

1.2.3
10 Al
20
2.5 N
C(mg/L)
(LOQ) 5.
2.6

GC-MS/MS
4.
A
( 5)
10

LOQ.

No. Compound Retention Product Collision
time /min ion (m/z) energy/V
1 fenpyroximate 10. 467 213 > 168" 15
213 >77 20
2 fenpyroximate 14.011 420 >351° 15
420 >255 30
3 fipronil 14.293 367 >213" 25
367 >246 15
4 fipronil-sulfone 15.575 383 >335" 20
383 >255 10
5 flusilazole 15.775 233 >165" 15
233 >152 25
6 difenzoquat 15.837 234 >129" 20
234 > 104 20
7 chlorfenapyr 15.979 329 >247" 25
364 >247 25
8  pyraflufen-ethyl 17.215 412 >339° 15
412 >349 15
9 tebufenpyrad 18.496 318 >131° 15
318 > 145 15
10 tolfenpyrad 24.428 383 >171" 20
383 >197 20
* quantification ion.
500
r 4
400 [
_ 300 6 10
§ [
< 200} 3
! :
100 :— ‘ g 9
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¢t/ min
2 10 GC-MS/MS
Fig. 2 Total ion chromatogram of the ten
pesticides by GC-MS/MS
Peaks: 1. fenpyroximate; 2. fipronil-sulfide; 3. fipronil; 4. fipro—
nilsulfone; 5. flusilazole; 6. difenzoquat; 7. chlorfenapyr;

pyraflufen-ethyl; 9. tebufenpyrad; 10. tolfenpyrad.
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Table 5 Linear equations and correlation coefficients of the ten pesticides

) 2011 23(4): 43

Compound Linear equation Linear range/( mg/L) I LOQ/( mg/kg)
Fenpyroximate A =41783.20C +11622.63 0.003 -0.024 0.9997 0.003
Fipronil-sulfide A =336243.9C +28879.08 0.001 -0.08 0.9995 0.001
Fipronil A =503276.5C +122960.9 0.002 -0.016 0.9992 0.002
Fipronil-sulfone A =192957.1C +73460. 34 0.005 -0.04 0.9997 0.005
Flusilazole A =124388.9C -74871.57 0.006 —0.048 0.9995 0.006
Difenzoquat A =183593.5C -23545.93 0.001 -0.008 0.9985 0.001
Chlorfenapyr A =42618.74C -9392. 479 0.002 -0.016 0.9982 0.002
Pyraflufen-ethyl A =27723.53C +5872.968 0.001 —0.008 0.9984 0.001
Tebufenpyrad A =679740.5C +98345.39 0.0003 -0.0024 0.9991 0.0003
Tolfenpyrad A =426180.1C +251.6622 0.005 -0.04 0.9998 0.005
A. peak area; C. mass concentration mg/L.
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