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( () 310008)
0.05 mol/L NaOH HCl1 pH Oasis HLB 9- ( FMOC-
a) - 5~ 1000 pg/L
. (R*>0.99) . 0.1 0.4 4 mglkg (
N N ) 3 72.1% ~109.9% RSD  0.5% ~
9.8%  (n=6) (LOQ) 0.03 ~0.08 mg/ke  (S/N=10) .
1
( Glyphosate) . .
b ( Glufosinate)
2013 - ( MRL)
2.0 0.1 mg/kgo ( Aminomethyl phosphonic acid AMPA)
(GC? . LC**.1Cc°°) . [N (GC-MS * (LC-MS-
MS ') (1cp) * . .
GB27632014 SN/T 19232007
0. 1mg/kg o “ ”pH Oasis HLB
FMOC-CI ( Scheduled MRM) -
( N N N ) N o
2
2.1
API 3200 ( AB ) ; Waters ACQUITY ( Waters
) 5 Mill-Q ( Millipore ) ; Sigma 3-46L ( Sigma ) ; Oasis HLB
(3 mL/60 mg Waters ) 5
. . ( =98. 0% Dr. Ehrenstorfer ); 9-
20140849 ;20144141
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( FMOC-Cl 98.0% ) N ( ) (99.9%
Sigma ) (95% Sigma ) ; KOH( ); HCI(36% ~38%
) ( Na,B,0, *10H,0 99.5% )
5% (V/V) (pH=9),
2.2
: Waters ACQUITY HSS T3 (100 mm x 2.1 mm 1.8 pum) ; 0.1% < mmol /L
( A) ( B) ; :0~1min 10% B;1 ~6 min 10% -~
100% B;6 ~6.1 min 100% ~10% B; 6.1 ~7.0 min 10% B. : 0.3 mL/min; :10.0 pL;
1 40 C; 7 mino
( ESI) 500 C 5500 V; : ; GS1
50 psi; GS2 50 psi; N (DP) . ( CE) 1.
1
Table 1 MS conditions for derivatizations of glyphosate glufosinate and aminomethyl phosphonic acid ( AMPA)
Compound Ret?niio;l) time 1(021 %ir D;(%%jglng Collo?ic;r\nf rerey
Glyphosate FMOC 5.3 392/87.9°  392/214.1 27 27 28 14
AMPA-FMOC 5.5 334/179.1°  334/112.1 22 30 24 19
Glufosinate-FMOC 5.6 404/136.1"  404/208.2 30 27 29 16
FMOC: 9-Fluorenylmethyl chloroformate; * : ( Quantitative ion pair) .
2.3
2.0 ¢ 50mL 0. 05 mol/L. KOH 15 mL 20 min,
5000 r/min 10 min 2mlL 5 mL 5 mol /L. HCI] 20 pL
5000 r/min 10 min o
1 mL Oasis HLB( 3 mL/60 mg) ( 2 mL 2 mL
) 5 mL o
0.2 mL 0.1 mL 10 g/L FMOCCI
2 h, 10000 r/min 10 min  0.22 pm -
2.4
3 0.05 ¢ 50 mL 1000 mg/L
4 C o
; ( N N N ) 2.3
(5~1000 pg/L) o
2.5
2 ¢ 0.1.0.4 4.0 mg/kg
6 2.3 N
3
3.1
N 8 mg/L o
EST* M+H *
N (CE) . (DP) . 1. ( Sched-
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uled MRM SMRM) MRM
13
3 HSS T3 Cis o
- - - (0.1% 1 mmol/L ) . - (0.1% 1 mmol/L
) o - (0.1% 1 mmol /L )
3 o 2.2
Y. 1 0.04 mol/L (A) . (B) . 0.4 mg/kg
(C) . 1
1 0.04 mol/L (A) . (B). 0.4 mg/kg (@ 3
Fig.1 MS/MS total ion chromatograms of derived compounds in matrix standard solution ( A)  blank solution ( B) and

0.4 mg/kg spiked concentration levels ( C) of green tea

3.2
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A( ) B(
) o ( Relative detection value) 1
0 A B 0 ~10 mol/L KOH
HCI pH o 2 A
B 3 N N 0.31 0.42 0.38;0.05 mol/L KOH
HCl pH 2.3 2 mL 0 ~5 mol/L HCI
0.1 mL o 2 HCI 1 mol/L HCI
0.56 0.65 0.63. :HC1 .
. . 17
2 KOH  (a) HCL  (b) 3

Fig.2 Detectable results of three compounds ( a) extracted by different concentrations of KOH and

(b) regulated by different concentrations of HCI

Oasis HLB( 3 mL/60 mg) N-
RN Y o 50 500 wg/L
3 HLB 92.3% ~106.9%
3 ’ N
o 95. 6% 190. 4% 53.2%
FMOC-CI 1o (pH=9) FOMC-
FOMCR. N
pH 2 h
pH =9 o
3.3 N
2.4
3 o 2 3 5 ~1000 pg/L
(R*>0.99) . ( Matrix effect Me)

89.7% ~103.3% o
Me 73.8% 76.4% Me 60.2%
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2 3 . . (n=6)

Table 2 Linear equations correlation coefficients average recoveries relative standard deviation( RSD)  and limit of quantifi—

cation( LOQ) of three compound in different matrix( n = 6)

Spiked level

) correlation 0.1 mg/kg 0.4 mg/kg 4 mg/kg
e S S T Ry (% Ry (% Remen (% (mgli
(%) n=6) (%) n=6) (%)  n=6)
Glyphosate y =74054x +121.83 0.9984 72.1 4.2 81.3 3.4 82.8 4.9 0.08
Green AMPA y =333375x —1558.9 0.9999 85.0 9.8 79.6 6.5 82.1 4.3 0.05
tea Glufosinate y =242487x - 1039.4 0.9997 83.8 6.4 82.3 2.6 86.2 1.3 0.08
Glyphosate ¥ =58729x +1768. 8 0.9998 93.8 5.1 103.0 3.5 99.9 4.1 0.05
Black AMPA y =311577x -9196.2 0.9991 104.9 1.3 85.8 0.7 92.3 0.5 0.03
tea Glufosinate y =105527x - 1869. 6 0.9989 109.9 7.0 89.3 4.8 96.3 2.2 0.05
Glyphosate y =162604x +21.20 0.9996 108.9 5.3 95.7 2.5 100.2 1.5 0.03
Oolong AMPA y =624731x -2292.5 0.9990 105.9 2.6 85.9 1.1 92.3 0.8 0.03
tea Glufosinate y =226980x +10. 66 0.9998 102.6 2.8 92.8 1.6 96. 1 1.5 0.03
Glyphosate y =74186x —2374.3 0.9997 107.3 2.5 96.5 1.1 100. 1 1.3 0.05
Puer AMPA y =243708x —4780.7 1.0 93.1 1.5 91.5 3.7 92.0 2.4 0.03
tea Glufosinate y =124276x —-2144. 1 0.9997 102.9 7.5 92.7 5.2 96.1 1.7 0.05
3.4 N
2¢g 0.1 0.4 4 mg/kg 6
2, 3 72.1% ~109.9% RSD( n =6)
0.5% ~9.8% .10 (S/N) (LOQ) 0.03 ~
0.08 mg/kg o
3.5
247 146 . 44 42 . 15 &
46 4 0.105 ~3.223 mg/ke
0.124 ~1.351 mg/kg( 0.1 mg/kg) -
( MRLs) o
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Determination of Glyphosate Aminomethyl Phosphonic Acid and
Glufosinate in Different Teas by Ultra Performance Liquid
Chromatography- Tandem Mass Spectrometry

ZHU Li CHEN Hong-Ping ZHOU Su-Juan WANG Chuan-Pi" LIU Xin®
( Laboratory of Quality and Safety Risk Assessment for Tea ministry of Agriculture
Tea Research Institute Chinese Academy of Agricultural Sciences Hangzhou 310008 China)

Abstract  An efficient technique for the determination of multiclass pesticide residues ( glyphosate
aminomethyl phosphonic acid ( AMPA) and glufosinate) in four kinds of tea ( green tea black tea Oolong
tea and Puer tea) was developed based on ulira performance liquid chromatography-tandem mass spectrometry
( UPLC-MS/MS) . Samples were extracted with 0. 05 mol/L. NaOH solution regulated pH value with HCI
followed by purification by Oasis HLB column and then precolumn-derived with 9-luorenylmethyl
chloroformate ( FMOC-CL) in borate buffer. All pesticide residues studied showed good linearity with
correlation coefficient ( R*) greater than 0. 99 in the concentration range of 5 — 1000 pg/L. Limits of
quantitation ( LOQs) of three pesticide compounds ranged from 0. 03 to 0. 08 mg/kg ( S/N = 10) . Tea
samples spiked with 0.1 0.4 and 4 mg/kg showed the recovery ranging from 72. 1% to 109.9% and RSDs
from 0.5% 10 9.8% (n=6). In addition the validated method was applied to commercial samples and all
the detections were confirmed by acquiring transitions for each pesticide in samples.

Keywords  Tea; Glyphosate; Aminomethyl phosphonic acid; Glufosinate; Ultra performance liquid

chromatography-tandem mass spectrometry
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