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ABSTRACT. The standards for the contents of glyphosate and glufosinate in foods are specific and well categorized. How-
ever, the standard of content in animal feeds is relatively inadequate and the classification is insufficient. There is also con-
stant debate about the risk of glyphosate and glufosinate to human health, but the risk to animals has not been well studied. In
this study, we established an analytical method in feeds that is estimated to be the path for animals to ingest glyphosate. The solvent
extraction was carried out using 25% methanol. After centrifugation, samples were purified using solid phase extraction (SPE)
and quantitatively analysed using LC-MS/MS after concentrated. Assessment of validation was conducted through detection
limits, accuracy, and precision tests. The detection limits for the established method were 1.8 of pg/kg of glufosinate and 2.4
ng/kg of glyphosate. Accuracy was ranged from 94.4% to 103.4% and precision was range from 1.5% to 7.2%. Glufosinate
was detected in one sample (ND~8.8 pg/kg) and glyphosate was detected in all but one sample (ND~337.0ug/kg) by applying
the analytical method to animal feeds (n=13).
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ZEA(BCr-glyphosate)E 2T A|1n} & 2] X|(Sigma-
Aldrich, USA)| A T1el3te] o] §3tsdct. 3% 2 [ 7
gl AHS-E §vll+= HPLC 5322 <% 95% ol4fo=
AREBFAT. FAT FAR 2 A 0} =2 ] (Sigma-
Aldrich, USA)ol| A )8k, WighE-2 ) 3ha6), =
T} b EUEZL JT Bakero| A L8to] Ag-31¢1c).
AAE 9t 1A 3= (SPE) 7T E 8] | = strata C18-E 7}
E 2] %](50 mg, 1mL, Phenomenex, USA)E Al-8-3} % T}.
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F= A, 15mL FEO| A7 2 g& A 7Fs}
(400 pg/L) 4 mLE @RItk Al2of A 1 A7 3] 5
EARIEE, 50% HEHE 4 mLE H7lete] 3] mEhy)
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EAEA Y] AFEAS LCMSMSE =333 0., Agilent
AL€] 1100 series2} API 4000 (AB Sciex, Foster City, CA, USA)S
AHE-SFGITE AT A=A o] Eefof] o]-8-3F 2 72 HILICpak
VT-50-2D (2.0x150 mm, 5 um)2 & ShodexA}(Japan)2] A|
F& AHESEAE ol 54 3% FAte] HE 10mM &
APt EE(A)T} ot EY EH(B)S AHE-SHRLAL, ARSI
Mo s 1aE #8352 0.3 mL/min o]t
oA B 0% AlAste] 3580l 0%z 57H 7,00
38 E<ESAAT F, ohA B 0%7} EEE sjsich A
E47|(MSMS)+= ESI negative modeS A3}t HE7]
L= (Source temperature)= 400 °C, #]E7}2(Curtain gasy=
25psi, Gasl-2 40psi, Gas2+= 60psi, o] 242 o] X](Ton
spray voltage)= 4.5kVo] 11, 0] &4 0] ZEof| 1] 2| (CAD)=
8eV olqlth. =& ARFEA(MSMS) 271 Table 19]
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Table 1. The MS/MS parameters of analyzing glyphosate and glufosinate

Compound Q1 Q3 DP EP CE CXP
Glyphosate 168.108 62.800 -55.00 -10.00 -34.00 -1.00
Glufosinate 180.104 62.900 -60.00 -10.00 -56.00 -1.00
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# 92 ELISA 7|EE o] 838 &= At= 2] 2]

.
__I
30
e
v
f
re
ey
o
o)
Y
>,
med
A
1
ol
i3
rlo
>,

1329 ARE WE BA% A7 FREAYo|EL
172] A=A AZE AL, Zeto] ZAlo| B 17]2] A

[ 200 Giutosinste (Standard) 180.10452.900 Da -sampie 9.of 40 trom 190312_yalitwifl 200 Glyphosate2-13C(S) (Standard) 169.123083.000 Da - sample @ of 40 from 180312_vali witt
a Area: 218933 counts Height: 3706 cps RT: 250 min Area: 60487.0 counts eight 6298 cps RT: 3.37 min
250 337
6000
g
5 o
2
§ 2000
05 10 1s 20 26 30 35 40 45 &0 &5 60 65 70 75 0s 1o 1s 20 25 @0 35 4o 45 &0 85 6o 85 70 75
I 200 - Glyphosate-2-13C(1S) (Standard) 169.123/83.000 Da - sample 9 of 40 from 190312 _vali1 wiff
Are: B0487.0 counts Height 6248 cps RT:3.37 min

Area: 746361 counts Height: 6715 cps RT: 3.37 min

8000
4000
2000

0

( b) [ 200 Glyphosate1 (tandard) 168.106/62.800 Da -sampie 3 of 40 from 190312 valititf

Intensity, cps

8000

000

2000

Intensity, cps

05 10 15 20 25 30 35 40 45 50 65 60 685 70 75

0

Figure 1. LC-MS/MS chromatograms; (a) glufosinate (200 ng/mL), IS (b) glyphosate (200 ng/mL), IS (**C»-glyphosate).

Table 2. Intra-day and inter-day accuracy and precision for analysis

Concentration (Lg/kg) 20 100 200
Accuracy (%) 99.6 102.0 96.5
Intra-d =7
lufosinate ntra-day (n=7) Precision (%) 54 32 72
u
Inter-day (3 days) Accuracy (%) 94.9 100.6 94 4
g Precision (%) 6.9 47 53
A % 99.9 102.2 100.4
Intra-day (n=7) ccgr?cy( 0
Precision (%) 33 1.5 1.7
Glyphosate
Inter-day (3 days) Accuracy (%) 100.6 103.4 100.2
A d Precision (%) 33 1.8 15
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Table 3. Concentration of glyphosate and glufosinate in animal feeds

Sample Name Glufosinate (ng/kg)  Glyphosate (ng/kg)
Ml 8.8 337.0
DI ND 432
D2 ND 324
D3 ND 96.7
D4 ND 27.0
D5 ND 136.4
D6 ND ND
D7 ND 7.9
D8 ND 5.2
C1 ND 11.6
C2 ND 238.8
C3 ND 178.6
C4 ND 83.6
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