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Smu ltaneous Detem mation of 7 Pyrethioids Pesticide Residues n
Cattle M uscle by SPE- UPLC-M SM S

LU Qi SUN Le; ZHANG Li
(Chmna Instiute of Veternary D mg Contol Beijng 100081, Chna)

Abstact An ulira perfom ance liquid chramatography— tandem mass spectmum etric( UPLC— M 'S/
MS) m ehod was established for the sinultaneous detem nation of tetranethrin  cypemethrin,  delta
methrn, flvalnatg fenvalerate flumethrn pemethrin residues n cattle muscle The sanples
were extracted by acetonitri] cleaned up with F brisil PR sold phase extractbn( SPE) cobmn The
separatbn of pyrehroils pesticide was perfomed on W aters A equ ity UPLC — Prem ier XE systan w ith
BEH Cis cobmn(50 mm X 2.1 mm, 1.7 HBm) and the elitbn solvent ofmethanol( contan ng 0. 1%
fom ic acid) and water( containing 0. % ammonum acetate) at a fow rate of 0. 3mL/mn The
electiospray w as operated under the positive bnization mode and 7 pyrethrois pesticdeswere identr
fied under multple reaction monitoring( MRM ) mode The method was quantified by the extemal
standard method The calbratbn curveswere lnear bew een the peak areas and the concentratbns in
the range of 10— 1 000 Hg/L w ith correlation coefficients( r2) more than 0.998 The Imit of detec
ton for 7 pyrethrods pesticides were all 5 Hg/kg and the lin it of quantitation were 10 Hg/kg The
average recoveries for the spked cattle tissues at three concentratbns of 10— 50 Hg/kg ranged fran
81% to 1186 and the relative standard deviatbns for intra- and nter-batch w ere both less than 136 .
The proposed m ethod was easy sensitive accurate and could m eet the requirem ents for food safety
detection.
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(TLC) (GC) (HPLC)
- (LC-MS LC-MSMS) - (GC-MS GC-MSMS)
[ 1- 10]
’ ’ "
, ( SPE) , , -
7 )
1
1. 1
ACQUITY UPLC-Prem ier XE =~ — (W aters ); AE260 (M ettler Toledo );
Biofuge Strators ( );  Organan ation A ssoc ates (Jnc ); SR4
( KA ); (Supelco ); (1000mg/6mL)
(
98. M, Dr Ehrenstorfer ); (Fisher ); ;
1.2
7 9 ” ’
1 g/l ., -20C
1.3
BFH Cis (50 mm X 2.1 mm, 1.7 1
Um); A 0. % B Tabk 1 Gradent elution procedure of mob ile phase
0. P . 0.3 mL /m i Tie t/min Mobik phase ?, %6 Mobik phase ?3 %  Cuwe type
' ’ ) * 0 75 25 6
30 QC; 10 UL 1 5.0 90 10 6
(EST+ ): 3.0 __ 65 75 25 I
kV; 50V; 0.5V
110 C; 350 C; 650 L/h 50 L/h
2
2 7
Table2 Qualitative and quantitative bns cone voltage and collison energy of 7 pesticides
Pesticile Qualiative ion(m /) Cone voliage Collision energy Retention tne
Un Ulev t/mn
T etram ethrin ( ) 332. 4> 135. 0 332. 4> 164. 0 20 200 25 1.87, 2. 04
Cypem ethrin( ) 433.4> 126. 9 433. 4> 191. 2 20 30 15 3.29, 3.43
Deltan et rin( ) 523.5>281. 2", 523. 5> 506. 3 25 1510 3.41
Fenvalerate( ) 437. 8> 125. 1, 437. 8> 167. 0 20 35 15 3.61
Pem ethrin( ) 408. 5> 183. 1, 408. 5> 355. 4 15 25 10 3.99, 4. 41
Flvalnate( ) 503. 8> 208. 2 503. 8> 181. 25 25 15 4.08
Fham eth rin( ) 527. 7> 239. 2 527. 7> 267. 3 25 25 15 4.70
* quantilative ion
1.4
(2%0.02) g 50mL , Sml, lg ,
Smin 8 000 r/m n 8 mmn, .
, 1, 40°7C , 2ml, Imn
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10min )
100 - 5 mL SmL ,
, Il mL/mn R 106 - 10 mL
, 40 °C 806 1. 0 mL, 10 m in,
) 0.2 Hm -
2
2.1
( 0.%% ) - 0. D - 0. %% - 0. %% -
0. % 4 , (0. D )— 0.9
[12- 17] . ,
[15]
N 501’1’11’1 D)
2.2
, 7
M+H" (M+ 1) M + NH; (M + 18)
: 2
2.3
2.3. 1 _
B B
2.3.2 (SPE)“R]
(SFE)'"! (Gpc)'™ (MAE)"™" (MspD)"' "
Cis el 3 ’
C]S ’ CIS
, 200mg/3mlL 500mg/3mL 1 000mg/6mL 3
) 2¢ ) 2
) ) ) , 1 000 mg /6 mL
1000mg/6 mL
2.4
Ha= 10 50 100 200 500 1 000mg/L , 1
mL, (230.02) ¢ , :
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’ 0.2 Hm ) 4 470
< 100 527.7>2673
% o-| 1.67 /\ 8.05¢3
(), (x, Hg/L) , 10 20 3.0 40 50 6.0
3 7 t/min
’ < 1007 P 408 5038>181.1
10~ 1 000 g/ . Li3es
T T T T T 1)
2 1.0 2.0 3.0 4.0 5.0 6.0
, T 0. 998 i
2.5 <1007 © 30011 408.5>355.4
< ] 4.49¢4
i G—I T T T JIL/LI PI
, 1.0 2.0 3.0 4.0 5.0 6.0
SN> 3 t/min
3.61
< 1004 D 437.8>167.0
, SN> 10 s 7 S ] saq 8673
0 X ;
5 He/kg 10 20 30 40 50 60
-
10 Bg/kg 7 vmin
. E 341 523.5>281.2
! imow 4.68¢4
10 20 =0 T T T T T 1
’ 1.0 2.0 3.0 4.0 5.0 6.0
50 Bg/kg Himin,
5 3 = 100 ¥ 329 43 433.4>191.2
’ ) < 1 2.90e4
~ G T T T T T 1
" 3 1.0 2.0 3.0 40 5.0 6.0
t/min
86~ 1166 , . »
. : 332.4>164.0
1% g 'OO-| "I 3.86e5
= G T T T T T 1
3 1.0 2.0 3.0 4.0 5.0 6.0
t/min
- (UPLC-
1 7
MSMS SPE
) ’ ( ) Fig 1 Characterstc bnmass chmum atogran s of 7 pesticides
i 7 A. flunethrin, B fluvalnate C. pemethrin D fenva
, lerate, E. delmethrin, F  cypemethrin G tetramethrin
2 2
3 7 (n=15)
Table3 Lear equatons correlaton coefficients(r*), spiked recoveries and RSDs of 7 pesticides(n = 5)
Added
Pesticide Linear equation r? . Recovery R 6 Intra-RSD s, M6 hterRSD s, %
wy /(Mg kg )
Tetram ethrin y=923. 67x+ 11 K6 0.999 6 10 20 50 90 116 81 4.6 60094 405580
Cypem ethrin y= 219. 67x + 658. 29 0.999 3 106 20 50 102 111, 111 755967 7.86 163
Deltam ethrin y= 257. 07x — 717. 03 0.999 8 106 20 50 99 107 102 7.3 11.0 6. 8 7.6 8457
Fluvalin ate y=599. 8% -1 102. 2 0.999 5 106 20 50 89 114 103 9.364 123 855 79.6
Fenvakrate y= 34.86Gv - 78. 760 0.999 3 106 20 50 98 105 116 10. 7. 5.8 6. 1 9.36.06.7
F lum ethrin y= 33.922¢ - 18. 627 0.999 4 10 20 50 90 95 88 4.6 13.7 8.2 4.51237.9
Pemethrin y=5519lx+ 1 059. 2 0.998 4 10 20 50 102 98 88 7.5 14.7 10. 0 7.0 11. 1 8 2
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