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Abstract: A method of liquid chromatography-tandem mass spectrometry ( LC-MS/MS) was developed

for the determination of linuron and its metabolite 3 4-dichloroaniline residues in pork liver kidney
casings canned steam pork and sausage. The sample was extracted with a mixture of acetone-acetonitrile
(5:95 v/v). Most of the lipids in the extract were eliminated by freezingipid filtration. After Florisil
solid phase extraction cleanup the linuron and its metabolite residues were determined by LC-MS/MS
and quantified by internal standard method. In the range of 1 -500 wg/L both linuron and 3 4-dichlo—
roaniline showed good linearity with the correlation coefficients ( r) more than 0. 998. The limit of quanti—
fication ( S/N >10) was 10 wg/kg and the limit of detection ( S/N >3) was 5 pg/kg for each analyte.
The recoveries of linuron and 3 4-dichloroaniline in meat and meat products at three spiked levels were in
the ranges of 88.3% —101.2% and 91.6% —101. 6% and the relative standard deviations were in the
ranges of 4. 8% —13. 7% and 4. 7% - 11. 8% respectively. The results demonstrated that the proposed
method can meet the requirements for the determination of linuron and 3 4-dichloroaniline in meat and
meat products.
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1.3.2 517 kPa (CUR) 172 kPa
ESI (ESI*) (GS2) 414 kPa; (TEM) 550
( MRM) . (1S) 5500 V C .
( CAD) ( medium) ( GSI)
1 3 4-
Table 1 MS parameters of linuron 3 4-dichloroaniline and their isotope internal standards
. Precursor Product Collision Declustering Collision cell entrance Collision cell exit
Compound . . . . .
ion ( m/z) ion ( m/z) energy/V potential /V potential /V potential /V
Linuron 249.1 160.17 24.5 60.0 9.0 13.0
182.0 22.0 60.0 9.0 11.0
Linuron-D6 255.1 160.1° 23.0 64.0 12.0 9.0
3 4-Dichloroaniline 162.0 109.1 44.0 67.0 8.0 21.0
127.17 28.0 67.0 8.0 25.0
3 4-Dichloroaniline-D2 164.1 129.1° 28.5 60.0 6.0 25.0
*  Quantitative ion.
100
2 i
s 80
2.1 & [
g [
2.1.1 g 60
S [
3 4- 9 T
g 40r
o 15 mL N i r
= 20 [ —&— 3 4-Dichloroaniline
° [ —"— Linuron
ol . P BRI L
. 0 2 4 6 8 10
! Elution volume / mL
90% 1 34-
95%: -
Fig. 1 Elution curves of linuron and 3 4-dichloroaniline
(95:5 v/v) iy
standards on a florisil column
2.1.2 1.8 pm) N
3 4— 0.2 ~0.5 mL/min 0.3 mL/min
3 4-
1.2.2
- (1:9 o 0.1%(v/v) 5
v/v) o ( 1) mmol /L.
8 mL o
0.1% (v/v) 5 mmol /L .
8 mL 1.3.1
o (2. 2
A} A} A A} 3 4_
N o 8.5 min 8.0 min
2.2 LCMS/MS o
2.2.1 1C 2.2.2

Agilent XDB-C (50 mm x 4.6 mm



29

* 970 -
15000 15000 120000 r
Linuron 8.45 Linuron 100000 _ Linuron-D6 .42
miz 249.1>182.0 L omz249.0>160.1 846 [ iz 255.1>160.1
g, 10000 g, 10000 - g 80000
z g £ 60000 [
5 5 5 I
= = r = [
= 5000 - = 5000 - — 40000 r
I 20000 -
0>n|||||||r\\\lll\\tq\\\\\ 0- i L P R I ) SR N O:lw\\\\\\\\\\lll\\t\\\\\\
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
t/min t/min t/min
1500 40000
6000 |- 3,4-Dichloroaniline 8.07 : 3,4-Dichloroaniline E3,4—Dich10r0ani1ine—D28'06
miz 162.0>127.1 mlz162.0-109.1 97 30000 - 164.1>129.1
2 I 2 1000 |- 2
< 4000 | < I = I
z i = £ 20000 |
£ = 500 |- - [
2000 - r 10000 |
O- | I L TERTER I BT 07\\\‘|| ol A I L 0-|\\‘\\\‘\\\‘lll‘\\\‘\\\
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
t/min t/min t/min
2 3 4- ( 4 pg/L) D6- D23 4- ( 20 pg/L) MRM
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Table 2 Recoveries and relative standard deviations ( RSDs) of linuron and
3 4-dichloroaniline spiked in meat and meat products ( z =10)
Spiked/ Recove RSD/ Spiked/ Rec RSD/
Matrix Compound price eeovery Matrix Compound pricec ceovery
( pg/kg) range /% % ( pg’kg) range /% %
Pork linuron 10.0 77.0-102.0 8.5 Liver linuron 10.0 85.0-103.0 13.7
50.0 86.4 -102.0 7.5 100.0 83.3-110.3 10.8
500.0 86.9 -111.2 7.6 1000.0 84.4 -101.2 5.4
3 4-dichloroaniline 10.0 84.0-106.0 8.7 3 4-dichloroaniline 10.0 71.0-107.0 11.3
50.0 86.7 -109.6 8.6 100.0 79.2 -105.6 6.4
500.0 81.5-110.2 10.2 1000.0 87.1-111.4 6.7
Kidney linuron 10.0  76.0-114.0 .9 Casings linuron 10.0 88.0-105.0 5.5
100.0  76.2 -108.7 7.5 50.0 86.3 -109.8 9.5
1000.0 92.3 -108.8 6.8 500.0 82.6-109.7 11.0
3 4-dichloroaniline 10.0 80.0 -111.0 11.4 3 4-dichloroaniline 10.0 78.8 —-106.0 10.3
100.0 82.6 -101.5 9.2 50.0 88.9 -106.8 6.8
1000.0 90.8 -110.8 8.3 500.0 83.0-112.2 9.8
Canned linuron 10.0 84.6 -104.0 6.1 Sausage linuron 10.0 87.0-99.5 4.8
steamed 50.0 86.1-113.8 9.2 50.0 86.2 -109.3 7.6
pork 500.0 88.3-105.0 5.8 500.0 88.0-114.3 9.0
3 4-dichloroaniline 10.0 78.0-112.0 11.8 3 4-dichloroaniline 10.0 84.6 -107.0 8.1
50.0 86.2 -105.3 6.5 50.0 85.6-112.2 9.1
500.0 88.8 -111.4 7.9 500.0 90.7 -105.0 4.7




Fig. 4 MRM chromatograms of ( a) a blank pork sample spiked with internal standards and ( b) a pork sample spiked
with internal standards 10 pg/kg of linuron and 3 4-dichloroaniline
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