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Abstract: Rapid detection of glyphosate (GLY) and aminomethyl phosphonic acid (AMPA) in different parts of tea trees (roots, stems,
leaves) and soils was established by using high liquid chromatography tandem mass spectrometry. The tea tree was extracted with ultrapure
water and the soils was extracted with KOH solution. Then, the extracts were purified by C.g solid phase extraction cartridge, before
derivatization with 9-fluorenylmethoxycarbonyl (FMOC-CI) in a sodium borate buffer. The derivatized sample was separated on an Agilent
poroshell C,g column using a gradient elution with the mobile phase composed of 5 mmol/L ammonium acetate and acetonitrile containing 0.1%
formic acid. Electrospray ionization in positive ion mode, multiple reaction monitoring, isotopic internal standard method were used to study
systematically the effects of extraction conditions on GLY detection. The results showed a good linearity between GLY and
aminomethylphosphonic acid in the range of 2.5~80 ng/mL, with the correlation coefficient (r%) higher than 0.999 and the limit of quantification
as 0.50 mg/kg. For the blank tea tree and soil samples at three spiked levels (0.05, 0.40, 1.60 mg/kg), the average recoveries of GLY and AMPA
were 76.95%~112.57% with the relative standard deviations (RSD) as 2.01%~6.83% (n=4). The established method was rapid, sensitive and
stable, thus suitable for the determination of GLY in different parts of tea trees and soils. The dynamic analysis of residual GLY showed that the
amount of the GLY accumulated in tea leaves was the highest when the dosage applied was 0.3 g/m2 Over time, the amounts of residual GLY in
different parts of tea trees and soils gradually decreased with with the degradation rate of GLY in soil being the highest. This research can
provide technical support for the subsequent studies on the uptake, translocation and metabolism of GLY in non-target tea trees.
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Table 1 Program of the gradient elution

Time/min Flow/(mL/min) Al% B/%
0.00 04 5.0 95.0
1.00 04 30.0 70.0
2.00 04 50.0 50.0
10.00 04 70.0 30.0
10.10 04 100.0 0.0
18.00 04 100.0 0.0
18.10 04 5.0 95.0

25.00 04 5.0 95.0

Note: A: 0.1% formic acid in acetonitrile; B: 5 mmol/L
ammonium acetale-0.1% formic acid aqueous solutions.
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Table 2 Parameters of MS/MS for GLY and AMPA

Compound Precursor lon Product lon Dwell Fragmentor/\/ Collision Cell Accelerator
name (m/z) (m/z) time/ms g Energy/VV voltage/V
GLY-1,2-CN® 395 91 60 90 20 2
214 60 90 5 2
GLY 392
88* 60 90 20 2
156 60 80 8 2
AMPA 334
179* 60 80 15 2
E: AR EHR T
2 HRE5SH 21 [FREFRMER9IL
A0 BCREE Ny 80 ng/L S H B AN F B IR R &
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Ir (MRMD MIEX AT A= — o, 1520155
O 5 6 TER, UAREE T, REEEELA miz 300~450, #iE

Acquisition Time / min
B 1 EHETEY GLY-FMOC FUR B TR
Fig.1 The TIC of glyphosate derivatives (GLY-FMOC)
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Fig.2 Precursor and product scan spectra of GLY-FMOC and
AMPA-FMOC in positive ion mode
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Fig.3 Chromatograms of GLY-FMOC and AMPA-FMOC with
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Fig.5 Influences of FMOC-CI concentration and reaction time
on the derivatization yields of GLY and AMPA
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R AR SR S R 7 R 08 i THD B R SR AR it B
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JeHA3. FREKESR . SRR A, B, 4L
TR RS0, WIS R R PREHRR R
Krth, A CHREE B R, SRS R
TROBR. BRAE B JE B A A R e A IR R
WM, AR A e SO R R, LR
T R, A6 H AR RV 90.05~0.5

ma/kg, AR HH A IX S0 BH A b R SR IR 1Y) ik B
FANDCRE ), RIUAE A () H B A [ bR
#EGB 2763-2016 1 (IR EAEPA, (EUvE KL, BHIE
I P e FH s Tl AT e Rk, U S 5 4% P AR
ANV, B RE A B SOINGEXT H O R 1)
FH, BIERCH BRI, S 4.

2.7 KBS

FE) X PRV E SEUe e, THARZIN15 m?, G
BE7E0.30 gim ANz FIxt 2N B, 3IRE R, FE4%
WA KAl 2 —IR, ZU0CREE, a2 hy 1d.
3d. 7d. 14d. 21 df128 dj5 7 HREEF MR 22, 1
LIRS, 2R34T RE AT AL EE, R4
(EH A& P LR R B, 7E28d R AN, &
L B R 15 B KPR, TCH R ALk, T
FH B BRI S5 5 k4.

& 3 EHBAE R AR TE S A EEMI AN TR AR N B ZEF0 RSD
Table 3 Recoveries and RSDs of GLY and AMPA spiked in different parts of tea trees and soils (n=4)

. GLY AMPA
iz PRI RSD #4$MLOD = Z[k LOQ RSD ##ifk LOD == LOQ
I(malkg)  ETAE% = CE (%
1% /(mg/kg) /(mg/kg) 1% /(ma/kg) /(ma/kg)
0.05 80.82 2,62 80.53 244
A& 0.40 95.53 2,01 0.02 0.05 96.64 3.17 0.03 0.05
1.60 104.31 242 98.24 2.86
0.05 81.42 3.12 80.41 3.33
S 0.40 96.32 474 0.02 0.05 98.80 447 0.02 0.05
1.60 107.43 2.01 103.02 5.09
0.05 86.91 282 91.34 6.12
al 0.40 105.91 5.13 0.01 0.05 102.32 5.33 0.02 0.05
1.60 109.12 274 112.57 5.52
0.05 76.95 6.71 81.22 361
+ 0.40 86.13 3.12 0.03 0.05 84.34 4.42 0.03 0.05
1.60 95.33 3.02 96.83 6.83
T4 EHBERWIR, 2. HATIESRRREBHES
Table 4 Residual dynamics of GLY in tea roots, stems, leaves and soils
4 A& ES il EX" 1
M e AT RGBT KT
i i) TR %1% T i 5 [% A& 1% T fif %1%
/(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
2h 0.24 0 0.36 0 0.55 0 0.19 0
1d 0.20 16.67 0.28 2222 0.72 - 0.15 21.05
3d 0.16 33.33 0.21 41.67 0.63 12.50 0.11 4211
7d 0.11 54.17 0.17 52.78 0.53 26.39 0.05 73.68
14d 0.05 79.17 0.10 72.22 0.32 55.56
21d 0.06 83.33 0.11 84.72
28d 0.06 91.67
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