2012 12 & 1% Vol. 30 No. 12
December 2012 Chinese Journal of Chromatography 1260 ~ 1264

B 5 L DOI: 10.3724/SP. J. 1123.2012. 07031

. - . Cyy
9- ( FMOC-CI) 2h Kinetex C 5 mmol /L
( 0.2%(viv) ) (ESI™) ( MRM)
. 2.5~50.0 pg/L 2 0.999; 0.10 mg/kg.
0.10.0.50.1. 00 mg/kg 61.6% ~81.4% 3.2% ~
8. 4%, N N o
1 0658 TA :1000-8713(2012) 124260-05

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

the determination of glufosinate ( GLUF) residue in tea. The GLUF was extracted with water for 30 min
under ultrasonication and cleaned-up using a C4 solid phase extraction cartridge then derived using flu—
orenylmethylchloroformate ( FMOC-CI) in borate buffer for 2 h. The separation was performed on a Kine—
tex C,; column with the mobile phases of acetonitrile and 5 mmol/L ammonium acetate aqueous solution
( containing 0. 2% ( v/v) formic acid) in a gradient elution mode. The identification and quantification
of the GLUF were carried out by MS/MS in negative electrospray ionization ( ESI™) and multiple reaction
monitoring ( MRM) mode the quantification analysis was performed by external standard method. The
calibration curve showed good linearity in the range of 2.5 =50. 0 pg/L with the correlation coefficient r*
>0.999. The limit of quantification ( LOQ) was 0. 10 mg/kg. The average recoveries of GLUF spiked at
0.10 0.50 and 1. 00 mg/kg levels in tea were between 61. 6% and 81.4% and the relative standard
deviations ( RSDs) were between 3.2% and 8.4%. The method is simple rapid sensitive accurate
and suitable for the confirmation and quantification of GLUF in tea.

Key words: precolumn derivatization; liquid chromatography-tandem mass spectrometry ( LC-MS/MS) ;

glufosinate; tea

( glufosinate GLUF) o . .
( Hearst Corporation) 80
A >
* : . Tel: (0591) 87065541 E-mail: xmulyh@ 163. com.
. (20091K143) ( FK201135) .
12012-0747

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



12 ; - * 1261 ¢
2 100 mL 30 g/L
M GB FMOC-CI 1.00 g FMOC-Cl
282602011 ( 85 100 mL 10.0 g/L FMOC-CI
» 0.5 o
mg/kg ’ o 1.4
200 g
o o 1 g 0.01 g 50
N mL 20. 00 mL
N 1 min 30 min 4 500 r/min
5 min o
o, - 5 mL 2 ~3 mL/min Cq
( 5 mL 5 mL )
2 mL 3 mL o
00, - ( LCMS) 1.5
9- ( FMOC-CI) 1.00 mL 1.00 mL 30 g/L
+1.00 mL. FMOC-CI 1
o LC-MS min 2 h 4500 r/min 5
( ) 610-13 min 0.45 pm LC-
- MS/MS o
( LC-MS/MS) B 1.6 LCMS/MS
N 1.6.1 LC
: Kinetex C;; (50 mm x2.1 mm 2.6
. Ci pwm; Phenomenex ) DA B 5
FMOC-CI LC-MS/MS o mmol /L ( 0.2%(v/v) ) o
N o :0 ~2 min 80% B;2 ~3 min 80% B ~20%
1 B;3 ~7 min 20%B;7 ~8 min 20% B ~80% B; 8 ~ 10
min 80% B. 05 pL; 130 C; 10.4
1.1 mL/min.
API4000Q 1.6.2 MS/MS
( ESI Applied Biosystems ) LC20AT :
( ) o (1I8) :5500 V; ( TEM) : 500 °C;
1.2 ( curtain gas) :0. 172 MPa; (gas 1)
N N ( Merck ) 344.5 kPa( 50. 00 psi) ; (gas 2) 1344.5
( Na,B,0; « 10H,0 kPa( 50. 00 psi) ; ( MRM) ;
) ~FMOC-CI( Fluka ) ( ) im/z402 >180
Milli-Q ; Cig (50 V.17 eV) 402 >206( 50 V.21 eV) m/z
(500 mg 3 ml; ) 402 >206 o
( =97.5% Dr. Ehrenstorfer ) o
1.3 2
1 mg( 0. 001 mg) 2.1 LC-MS/MS
100 mL 10. 0 mg/L 1.00 mL 10.0 mg/L GLUF
4 C ; 1.5 o

Na,B,0, * 10H,0



. 1262 30
2 MRM
150000 +
. , GLUF-FMOC
i miz 402206
GLUF N 100000 |-
50000 r
° § Ownww\wwwn\wwnw
GLUF Cis 2z 10 15 20
Cy 2 100000 .
= [ GLUF-FMOC
o Accucore Cq 80000 s miz 402>180
(100 mm x2.1 mm 2.6 pm; Thermo ) . XDB 60000 -
Cs (50 mmx2.1 mm 1.8 pm; Agilent )~ 40000
Luna C;g (150 mm x2.0 mm 3 pm; Phenomenex 20000 |-
) Kinetex C; (50 mm x2.1 mm 2.6 pm; ob—  AJ A
Phenomenex ) Kinetex Clg 1.0 1.5 20 25 3.9 35 40 45 50
t/min
X 2 GLUF (0.50 mg/kg) MRM
GLUF LCMS/MS
R 1 2 GLUF Fig. 2 LC-MS/MS chromatograms of negative black tea
spiked with GLUF at 0. 50 mg/kg in MRM mode
MRM ° LC conditions are the same as in Fig. 1.
<5 mmol/L ( 0.2%
(v/v) ) 0.5% B ;
) B 0.5% B :
25000 ¢ 5 mmol /L ( 0.2%(v/v) )
E GLUF-FMOC B ( 1) °©
20000 - 2.89
: mlz 402>206 5 mmol/L ( 0.2%(v/v)
15000 [ ) B.
10000 [ 2.2 .
5000 |-
" . - +NaOH o
n oL
[=9 PO T s T T O
;\: 1.0 1.5 20 25 3.0 35 4.0 4.5 5.0 NaOH
£ 15000 ’
i GLUF-FMOC
L /z 402>180
10000 289 "
I Cis
5000 -
r CIS
i Cis o
0 cov b b e b b e b b v e 2- 3
1.0 1.5 20 25 30 35 40 45 50
t/min
1 GLUF (2.5 pg/L) MRM
LC-MS/MS FMOC-CI o
Fig. 1 LC-MS/MS chromatograms of GLUF standard (
solution (2.5 pg/L) in MRM mode
LC conditions: mobile phases acetonitrile ( A) and 5 mmol /L am— 1.4 )
monium acetate aqueous solution ( containing 0.2% ( v/v) formic 25
ng/L 25 ng/L 0.5
acid) ( B) . Gradient elution: 0 =2 min 80%B; 2 -3 min 80% B & 8 (
-20%B; 3 -7 min 20%B; 7 -8 min 20%B -80% B; 8 - 10 mg/kg) 1.00 mL 30

min 80% B.

g/L

~1.00 mL 1.0 ~10.0 g/L



* 1263 -

12 -
FMOC-CI1 2 h LC- 1.00 mL 30 g/L 1.00 mL 10 g/L
MS/MS 3 3 FMOC-CI 30 min
1.0 g/L LC-MS/MS o 5 30 ~60
: min 60 min
5.0 g/L .
o 2 ho
’ 50000 [ o ) .
o E :_ n
10.0 g/L. ga0or ) .
s r oo
50000 & 30000 |
t -/F/J\'/.\'_'/-\-/. 20000 b —®— Aqueous solution
40000 - E —*— Tea matrix solution
- I 10000 L v v 1 e T
o L 0 100 200 300 400 500 600
%: 30000 C Reaction time / min
= ; 5 GLUF
20000 - " Aqueous solution Fig. 5 Influence of reation time on the derivatization
i —®— Tea matrix solution efficiency of GLUF
10000 Ll vw s e v b e
0 1 2 3 4 5 6 7 8 9 10 11 2.6
p(FMOC-C) / (/L)
3 FMOC-Cl GLUF
Fig. 3 Influence of FMOC—CI concentration on the °
derivatization efficiency of GLUF
2.4 GLUF ’
10 25 ng/L
1.00 mL 10 ~ 100 g/L ’ 0.2.5.5.00
1.00 mL 10.0 g/ FMOC-CI 10.090.0 500 e/l 1‘00‘ ‘L‘ X
2h LCMS/MS e 0 pe/ e
A A 3 (A.B.C) ‘A 1.00
20 g/l mL  .1.00 mL +1.00 mL FMOC-CI1
2 h; B 1.00 mL ~1.00
30 o/L . mL FMOC-CI 2h 1. 00 mL
2.5 GLUF i 1. 00 mL
25 ng/L. 1 ml 1. 00 mL +1.00 mL. FMOC-C1
2 h, LC-MS/MS
60000
3 GLUF A, B
50000 [ o 1), 3
§ 40000 [ 0.999, B GLUF
& 30000 £ ; C
L —®— Aqueous solution
26000 - —%— Tea matrix solution ° ( matrix effect
10000 :‘ coa v by b b by b b b by Ly ME) 16 17 ME = B/A X 100% B
0 10 20 30 40 50 60 70 80 90 100 110 A
p{Sodium tetraborate) / (g/L) °
4 GLUF ! ’
Fig. 4 Influence of sodium tetraborate concentration

on the derivatization efficiency of GLUF




. 1264 30

1 N (ME)
Table 1 Linear equations correlation coefficients (2) and matrix effects ( ME) of GLUF standard solution

and matrix-matched standard solutions

Sample Linear equation Linear range/( pg/L) e ME/%
Standard solution ( A) y=21.15742 +539.89881x 2.5-50.0 0.99991
Matrix-matched standard solution ( B) ¥ =5.88957 +501.00613x 2.5-50.0 0.99997 92.79
Matrix-matched standard solution ( C) y = —255.09202 +462.17178x 2.5-50.0 0.99966 85.60

y. peak area; x. mass concentration pg/L.

1.4 1.5 N N
85% ~115% N N N
0.10.0. 50+ 1. 00 mg/ke
GLUF¥MOC o 8
2.7 . . ( RSD) 2.
(S/N) =3 (1.OD) 0.10 0.50 1.0 mg/ke 3
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Table 2 Average recoveries and relative standard deviations ( RSD) of GLUF spiked in tea (n =8)
Spiked concentration / Black tea Green tea Oolong tea Scented tea
( mg/kg) Recovery/%  RSD/% Recovery/%  RSD/% Recovery/%  RSD/% Recovery/%  RSD/%
0.10 61.6 5.1 64.6 4.9 61.6 6.6 70.6 8.4
0.50 71.7 3.2 63.8 3.5 63.2 4.0 73.4 6.6
1.00 69.8 3.8 63.6 5.3 81.0 3.2 81.4 4.8
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