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N1SWRIUILLAZASIFaUAN LY A5 As1zhlna lnwanazazilutunanagdlnin wadn (AMPA)

ne determination of glyphosate and aminomethylphosphonic
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ARFUNINLATAIINABN DalAN1THRILILasATIRdauUAUldlavITAATzlnalniganasaziiluuianaalnin wadn (Aminomethylphosphonic acid,

AMPA) Tudqag191iasaun8URN3eINI1INIBYNUSAU Fluorenylmethoxycarbonyl chloride (FMOC-Cl) a39331As1sunemalinanalnlasuilnnsai

NA LAAMUFUNUS VL HUATIVRIT9n5tdulnalnien waz AMPA Tufaae19un 1.0-40.0 pg/L wazluaagneshu 0.1-4.0 me/ke A1 LOD waz LOQ 1u

A1981919I1AU 0.15 1.00 pg/L WaTA28ENAUWIINY 0.03 0.10 mg/kg MUAINU A1 Yerecovery TuAag1UlILarA28e19AURElUYI9 80.1-111.8% uaz

80.0-107.4% MNUAIAU ATIATATISHAIRENUIMAZAY duiuluwiasenawisn du drle dudidsnds deauaniual 39uusau 10 faeg1e wun1sanAgluin

Usuew 1.74-3.99 pg/L tasau Ysunas 1.80-3.89 me/kg
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Lommission Directorate — General for Health and Food Safety (SANTE)

Flavobacterium sp. ﬁaﬁaagﬂuﬁuuazﬁwzsjaaamleﬂaIV\ILszm’Lmﬁ metabolite ¥1im Aminomethylphosphonic acid (AMPA)

Inalaws (slyphosate) fi3e IUPAC A8 N-(phosphonomethyl) slycine fignsluana CH,NOP wazaialuiana 169.1 ¢/mol Anuaunsaly
Asavansluti (solubility in water) USu1eu 10.5 ¢/L (pH 1.9, 20°C) Tnalraduansusaturdaiuity (herbicide) agﬂuﬂﬁijaaIWIulﬂa%u
(phosphonoglycine) lytanTsiandendszana 2-4 é’Umﬁiuﬂ%mwgﬁa lown vlne Sundes dulzsn Urautndy wazeus1anIs
(drin3deimuinisensneiiy, 2554) anuduiiwdeundunianisiu (Acute Oral Toxicity (LD,) Tumy >5,000 me/kebw wazanuduiiy
BUUNEUNIINSEURANTUNIaAIMT (Acute Dermal Toxicity (LD,,)) Tunszane >5000 me/ke-bw (Turner, 2018) Asaanedluduinaey A
degradation time (DT, ) Tuh 1-91 Su waglufu 1-130 Su Iﬂaﬁﬁuw%é%ﬁﬂ Pseudomonas sp., Arthrobacter atrocyaneus Way

FAanerinaliisnuas AMPA hnazduisasadnmeluiiosnai Tnsvieuius (derivatization) ffu o-phthalaldehyde fin1 LOQ 3.2 uae
1.2 py/l sy fvedrinfenisly post-column aefinisanduues asiediflefinaiung poundnsiauisnsnnalinserlnalionuas
AMPA Tuseensiuazsnesnsiu TnsataRuaie KOH vhouiusiu FMOC-CL Sins1enmeiados HPLC-MS/MS laan LOQ Tuth 50 ne/L uazfu
0.05 me/kg 1A meuazan matrix effect o Lm'Lﬂ%qa‘ja‘imwﬁﬁﬁmqqmm MnTesinsnavaiun Thidesslavhmsvauiuaznsiedeu
mmi%ié%ﬁ%mm‘iLﬂﬁﬁgﬁlﬂﬁiﬂ/\lwmLLazawﬁu'g AMPA  Tudhesnsiuaziosnsiu  iisansseziian awmm&quﬂl,t,azmm%u%au 57U
interferences  lumsiasenluansansiadinszalnaliionuas AMPA luthuasAulusedud3uname  suvunameonsunmaaeuTes
Codex Alimentarius Commission /Good Laboratory (CAC/GL) Assocoation of Official Analytical Chemists (AOAC) wag European
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AN 1 Tassasrvesinalnion (slyphosate)

(51&5\1 https://www.researchgate.net/figure/Structure-of-glyphosate-
molecule-and-its-functional-groups_figd 260375117)

v

{ NH,~CHy-HO-{~0H-cooH ————> | 0

O ' Aminomethylphosphonic acid !
I (AMPA) ‘

Degradation

OH in water / soil ||
NH,~CH, — P—OH
OH
CHeNOsP

Glyphosate

e Degradation of Glyphosate in water/ soil
¥
e Microbial degradation of glyphosate

e Produces Aminomethylphosphonic acid (AMPA)
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AN 2 lnaluas (slyphosate) ganeialviens metabolite

%19 Aminomethylphosphonic acid

(Ely’mﬁﬂ https://www.researchgate.net/figure/Structure-of-glyphosate-molecule
-and-its-functional-groups_figd 260375117)
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UHPLC

Elute: 0.1M HCL (8 mL)

Times (minutes)

FMOC-C1

AMPA-FMOC
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1. aunsad | X o . w o v aa w Y o o
i | | | 1. wadanzaimanzaulunIsineyius 2. namswaun3sanalnalwiwauas AMPA Tu 1ihfiafiu (Surface Water)
= = i vl @S ; 15 U191 @13 Glyphosate wag AMPA dia1 A S o
LAIDY Shaker LAT8Y Ultrasonic bath aztAsad Ultra-High Performance : Zv.mf;?z; /mla_n) (ﬁ S)yp oeare s e lngiUSeuiiou SPE 2 iia Ao AFFINIMIP waz HR-XA SPE (Elute 8 mL 0.1M HCU);
i . N (0.25 pg/m n= Co o
Liquid Chromatograph (UHPLC) I 10 pg/L WamuI1A1 Mean Recovery @15 Glyphosate wag AMPA i AFFINIMIP®SPE AN
| 360 97.5%, 91.3% &1115U HR-XA {lA1 10.0%, 30.9% (n=3) kagwu11 0.1IM HCl (Eluent) 7
2. 35013 355 - - o r
* I 350 Usums 3, 5, 8 mL (10 pg/L) 1A Mean Recovery @13 Glyphosate ag AMPA 71 5 mL
' o o I © 345 a A ~ = ! _
P> 3. wanswaundsanalnalwiauas AMPA Tuausiudunsne (Sandy loam)
1 mL Std. Glyphosate | 325 WUNTTENA 0.03M Na,HPO,+0.01M CH,Na,O, (1.0 meg/kg) #15 Glyphosate uag AMPA HaA1 Mean |
1 ml 0.02M FMOC-CI : 0 20 40 60 Recovery AN 88.2%, 87.8% (n=3) &3 0.03M Na,PO,+0.01M Na,C,H.O, §A1 85%, NT
2 mL 0.05M Borate buffer l Times (minutes)
(pH 9) Netuazve 180 rpm I -
a 25 - 0 o
(5,15,30,60 W) ' 9 %‘ M P Voo
I 20 2 < S CHE‘NAI\O
o I > S CHZ\ + borate buffer CHz/ .
e Q P—0 gt e S
v A I @ 15 %\ ” t,=7.521 Ho/ \0” w / P\=O + HQ
-4 adg o o ] 0O A A N ) Ho o OH
2.2 WalW135ananIaeg1NuININY (Surface Water) |2 e e roc
l 10 4 "
Condition: 6 mL Water 1 mL Water | j’L 0
Load Sample: 100 mL sample lus | > ] J J\‘/L\-/\’/\‘_J\J\’ o ) ‘O \/%)L ° .O
Wash: 6 mL Water aqﬁué e : 0 ) o o Q N AW O
|
|
|

1. AFFINIMIP®SPE wag
HR-XA SPE

wWSeuigu 2 step

2. 0.1M HCL 7 3, 5, 8 mL

2.3 WAIUI3580nA 298 1NAUTIUUUNTIg (Sandy loam)

Tl Centrifuge

10 U

10,000 58U/UN

AN 3 TAsunlvunTueed Glyphosate ey AMPA

Al 4 WEADYWUS (derivative) ¥ae Glyphosate Wz AMPA

iufnseniu FMOC-CL

4. nan1sasradauaulylavesiSnngau Glyphosate (GLYP) was AMPA TutfafunazAusudunsiey

Parameters

Samples

Water (ug/L)

Acceptance criteria*

Soil (mg/kg)

glyphosate AMPA glyphosate AMPA
Sonicate 30 U
e LOD 0.15 0.15 0.03 0.03 S/N>3
Soil 10 N3Y LAY 599
35 mL 0.03M Na,HPO, | & & o LOQ 1.00 1.00 0.10 0.10 S/N>10
+ O0IM & Na,O; - yoyug Linearity of Working range 0.9957 0.9926 0.9979 0.9995 R?>0.98
B 1L 9 - A312%A28 UHPLC
Accuracy 79.2-111.8% 75.6-108.8% 97.7-107.1% 80.9-107.4% 40-120%
(1.00 pg/L) (1.00 peg/L) (0.10 mg/ke) (0.10 mg/kg) (1 ppb)
24 nf’iﬁﬁ-g@aavﬂgf’i,‘zozné’?jaqf‘jgwﬁaau U\‘iﬁ 91.2-110.3% 68.2-88.7% 86.3-95.3% 80.0-86.3% 60-115%
° . (10.00 pg/L) (10.00 pg/L) (1.00 mg/ke) (1.00 mg/ke) (10 ppb)
1. NAFBUANNTUNILLI1E (Selectivity) " = v v PP
2] Oy 0 0 0 .0~ . 9 N . 0 I . 9 e . 0 - 0
2. NAFADUININNAVBINTTATIINY (Limit of detection, LOD) 20.6-109.3% 80.1-84.6% 82.591.7% 80.4-88.9% 80-110%
2 o v A = o o (40.12 pg/L) (39.96 pg/L) (4.01 mg/ke) (4.00 mg/kg) (0.1-10 ppm)
3. NAABUINAINAVDINITIALTIUTU8 (Limit of quantitation, LOQ)
Precision 7-12% 6-11% 3-4% 2-9% %RSD<20%

4. A UANNENAUSITNAUNTIVDI9N5 199U (Linearity of working range)

5. MAdEUAIINENABY (Accuracy) WazauLfies (Precision) PSSR G U (S S (0.

A5UNANTSNAABILASATLULUN

| wagsiagaulneesgnaes danuiies wazusendaasiadl oA LOQ aglusesusi Han1svmaaaual % recovery Wag %RSD HIUNMNNNITNAFBUNNYIAIINL

| b

[-% yyada 5\ 9; a\ o aAaa v G a S a\ a A a d ¥ % I %I
nMsaukaznvaeuaulylaITieerlnaliiwauas AMPA Tuthuagdiu lnen1svindfiseneyiusais FMOC-CL iasiznanemalingalinlasuilnnsifl a1unsansiadnsiznaisnnanelufiing1e

Juisunspudmsunesufiinislunisamainszrlnalviwanas AMPA Tudeensiiashiu

ide Manual 18 ed. British Crop Production Council, United Kingdom.
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