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: A.nn.lytxcal Residue Method for N-Phoaphonomethyl Glycine and
- A:mnomethylphonphomc Acid in Environmestal Water
‘ Vlethod \'o 86-63-1 .

\

_ Scope-

* The procedures given can’ determine trace eiantities of {phos—
- phonomethyl) glycine (giyphosate) and aminomethyiphosphonic acid
_ {A.MPA) in parts per billion range in environmental water by HPLC.

Environmental water can be analyzed for giyphosate and AMPA by
zoncentration and injection into a high pressure liquid chromatograpn

equipped with an o~phthalaldehyde (OPA) pon-colum.n ru:tor (PCR} :
and a ﬂnomcen;e detector o

Sennthty o

The -cnsztmty of t.he method is O.a Ppb after concentntm of 250 ml
'of environmentai water for both glrphoute snd AMPA. I the envi-
sonmental water is injected straight into the HPLC-PCR system, a

concentration of 25 ppb can ‘oe determmed directly by emrnal stan-.
 dard calipration.

.'\pp"atm md Eqmpment S :’!.'. i 3 Tl

L]

: 'Hzgh vacuum pump, Sa.rgent-Welcn \dodei 14003 or equwnlenr.

Rota=y Evaporator .
Cold Znger condenser {43 cm long) Blled mt.h drv ice L
3 mL disposadie syringes with Luer-Lok@®@ tips {Bec':on-ch .nnso-'
Arcocise® disposable filter assembly. 0. 4§ ug pore size

. 6 inch cotton tipped appiicators . _ L - L
500 =< Z round bottom fask -, e e T
\i mls 'ar autosmpler - |
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A. Chemicais and Materials
Deionized water - P
Hydrochloric acid, reagert grade . g : g T

Potassium dxhydrogen phosphate (HPLC grade ,‘ R " )
\Ietha.nol (BTLC grade) B - ‘:r WLl TRE & S
Phosphouc “aeid, concentrated (HPLC gra.de)

‘Disodium ethylenedzumne tetruceta.te dihydrate, r.emﬁed A C S

o .,,‘\'z v g r"" H'\ i "_":\' - W " ok ,_‘h-\».nv
B, Fomﬁca.t;on Solutxons g e o g e L
“1. Glyphosate ind AMPA"" '""."'".f LR T

' <=} -Weigh’and’ dissolve 0. 1000 £ “of N-(phosphoﬂumethyl) glyc:.ne

(Glrphoute) and 0.1000 g of aminomsthylphosphenic acid,
(AVIPA) in 1000 mlL of deionized water. This' concentrate con-:
tains 100 nncrogram.s of glyphout.e and AMPA per, milliliter::”

. .. Standard. solutinns for fomﬁcauons are :nade by ddntmg the stnn-
dard concentra.te w:th ‘deionized water as follows- i

- - . A _(‘ 4 i%* - ,‘ Yoo L s _,../
’ T ¢ o L
T e sl From 100 Mcrogrun Conceutrate RPN GO

re APPSR b

\/hlhhters ' Sta.ndud b .gqncﬁt'ntion'“ L
Concentrate . Dilution | Mierograms/mlL

500 ‘ n,.ilmo Ll A 50.0° _" e
v w300 Y000 ¢ 43000 e
200 | | Imo BT Ry 20 0 . ;1:‘31;
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10004 A1 ‘f ao

e -4
T 1000, - s.Fv 30°
1000 i #‘l" ."-,»l ?_0” Ty ;-.—,‘ [
1000 ¥, L 10e . 3
1000 * "7 - T30 .. g
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2. Sourze of Standard Material Used in For:ifeaziczs a=é HPLC

. Standard Sdlﬁ'ions .

r'.‘..osa.r.e 'e'::':::" .\'-",p'ricsphongvﬁe-.:.---.‘, 1yeine 0%

[ X )

. -~y
AR D) "’".‘";

=



MSL 8838

A\/lPA reference (mmamethylphosphomc acid}, 99%

i

C HPLC Standuds

o

F o Lo
Ay

HEPLC standu-d sclutions are prepa.:ed in a similar manner As ebove o

, except that 0.001 M disodium EDTA solution is used in piace of
d: *ynized water to make dilutions. The 100 and 10.0 microgram per
" milliliter stock solutions are made as for the fortication sclutions

. with 0.001 M disodium EDTA solstion. The solutions for HPLC

standards are made by diluting the 10.0 microgram per milliliter
. _st.ock vmh 0.001 M dmodxm EDTA eohmon as follows

Fram 10.0 Microsrm Dﬂuuon

Mxlhhtm Standard Coneentntion
Concentrate | Dilution | Micrograms/mL
0.0 - | 1000 Y100
500 100.0 0.50
100 | 1000 .., 010
030 "y 1000 | . 080

025 100.0 SRR . S

PP R Teat L '
Procedure _
Sample Prepa.ra.uon '

Thaw frozen water sample, shake thoruughly. and u-a.nsfc approx-
imately half of the 250 mL sample {filter through glass wool or filter
paper if there is a lot of suspended particles in the sample) into 2
" 500 mL round bottom fask. For recovery samples, analyte fortifics-
 rions are made at this stage. Add 5 ml of concentrated hydrochloric
" acid to the sarmple in the flask and 5 mL to the sample remaining in the
* . bottle. Concentrate the sample on 2 rotary-3im evaporator by siowiy

_increasing the temperature of the water bath froru 20° C to 60° C.

Before the-sample is evaporated to dryness. add the rezaainder of the
sample and rinse the bottle twice with approximately 3 mL of deion-
_ized water, adding the rinses to the flask also. Coacentrate the sampie

to drvness and remove the fnal traces of =oisture with a stream of «
dry aitrogen i necessary. Combine the sesidue with 2.9 ml of EPLC -
bufer 0.005 M X H,PO, in 4%t methanci/deionized water adjusted o

58 2.1 witl zsncentrated phosphoric acid) :sing a long coiton swab
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to remove any solid res:duu from the hot:o:n and a pipette to rinse
the sides of the flask. Leaving the swab in the fask.-add 0.1 ‘ol of
0.03 M disodium EDTA solution and mix thoroughly by 'rinsing the
sides. Transfer the solution into a’ dxsposable mmge a.nd filter through

tan’” ar.tached*O 45 um size pore:membrane ﬁlter. ‘The sample is now

“ready. for quintification of glyphosate’and AMPA by u;mg the HPLC
S - 'OPA post—colum.n reu.ctorgsynem.*“ e
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s ':a.inplu that need to be chluted to remun within -the- standard
‘ :oncemuuon range must be_dduted' Grith 2,0.001, M"EDTA solution.

. P FaTal
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e
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Note: Sta.nduds used for quanuﬁcatzon of concentrated samples
containing EDTA must also cogtain EDTA. If environmenta] water is
injected straight into HPLC-PCR. system, -flter-through a 0.45 pm
flter a.nd compare to, standa.rds duso]ved m demm:ed water.

-
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HPLC OPA Post-Colum:n B.eactor System g

Gly-phosate and mmomethylphosphomc acid (AMPA) my be sepa-

rated 'and detected utilizing a lugh prusure liquid chromatograph and

a post column-reaction specific’ for ‘primary amines. Glyphosate is axi-

dized with. ealcium hypochiorite and the product (glycine) and AMPA
are coupled with O-phthalaldehydein the presence of mmapwethanol
(OPA-VIERC) to give fuoraphors detected bya ﬂuorometc with exci-
tation at 340 nm and emsssxon measured at 455 nm. The: ccmponmts
needed for the construction of this detectxon system are;outlined be-

low. A genera.l schematic -is; ~presented’in’ Fxgure L md sevenl gene:al
2 com.menr.s on the a.ssembly«a.re mciuded
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2 Eqmpment and Supphe, L o o : 2\.3

Solvent Buffes Raervou- N

HPLC pumps (two required) T

Temperature controller for HPLC column and oxidation reaction
coil (Kratos URA 200 or equwalent)

Ca(OCl), solution reservoir

OPA solution reservoir

Post Column Derivatization System (Kratos URS 0.71 dul putmp
' Re.g:nt Delivery Module or equxvalent)

.. 1mL ummn eoil (2) '
C stunlss steel mbmg {1/ 16 inch x O-D 0.020 inch I.D

1/18 inch x 0.D.0.010 inch LD.
Fluorescence Spectrometer (Perkin-Elmer LS-4 or eqmva.lent)
*Sobveat ler (Millipare GSWP 0470 o sqimlent)

P

- Eleetronie i :ntezntor or computer
‘; ﬁ.eagentl

o Dexonn.ed water

_Potassium dihvydrogen phosphate (HPLL gra.de)
Methanoi (HPLC grade)

' Phosphonc asid, concentrated (HPLC gnde)

‘.i"

- Fluora.ldehyde@, o—phthalaldehyde reagent soluuan (P:e-ce

Chemical Company) -

+ Disodium ethy.enemme tettmeta.te dlhydra.te cmzﬁed A C S.

a.de

-\Ite:—ar.e Solu:.on for T5- ;oraldehyde@
Bori¢ acid-
-\Iercaptoethandi l
.- Potassium Aydroxice. 4.:% solunon '
Brig@®35, 0% soiuzicn " . L
.. Deionized water. wizk resistance of 16 megoh=, ::n '

F‘-omna o—':n...a. a.cehyde Dionex) P'erce ..he._.ca.x Com-
sa=y . i
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. MSL 833 s ¢
Caleium hypochlorite, certified, 70.89 available chlorine, Dk
Fisher Scientific Company . R

Sodium Chloride, analytical reagent

! ﬁodu.:n hydrox:de, cemﬁed ACS. reagent 0
el . re 0
. ’ ' :.," P L .'JV v 2 S i
Solution Preparathn ' e
1. HPLC Buffer - TR

U

Prepare 005 M pota.ss:um dx.hydrogen phoaphue (K H,PO.) by
dissolving 2.72 g in four liters of 4% methanol/deionized water.
This solution is adjusted to pH 2.1 with concentrated phosphorie

acid. Normal HPLC degassing procedures are. followed md the
solut:on is Bltered through a 0. 22 u:n ﬂlter

. Oxxda.twe Solutxon - A T o

“In’s 500 mL volumetric fask, dissalve 0.5 ¢ Ca(OCN, in 500 mL

of deionized water using & magnetic stirrer at high speed for 45
minutes. In a 1 liter volumetric Aask, dissoive 1.38 g XH,PO,,
11.8 g .NaCl, and 0.4 g NaOH in 500 ml solution) and dilute to

1 L with deionized wa.ter, mmng well. Filter the solntxon ‘through
a 0.22 um flter, - :

3. EDTA Solutions _ . .-r - on 00 L"'m | '“ | ‘

a. 0.03 M EDTA Solution foly e
Disscive 11.17 g of disodium ethylenedxmne tetna.cetate chhv-
dsate in 1 L deionized water using a ‘magnetic. sm'rer and Blter
t.hrough 2'0.22 um flter. {1,:._‘,;}--*;&-;-. ) L o .

b 0.001 M EDTA Solution . o e T e

o~ » - -Dissolve 0.37 g 'of disadium ethv!enedxamne tetraacetate dzh}-
2 “drate in 1 L deionized water using a magnetic stirrer and flter
through a 0.22 um filter. ' 0% = ° R
i. Ahernate OPA Solution oo g R

a. Dissoive 25 g boric acid in 950 :nL dewmzed naier using a
magnetic stirrer. . .o Dor e e

B, While momtormg the pH with a pH meve-' titrate “with she

' potassium hydroxide solution. ( apprmuma.tely 0 2L il e
-eqmed)totﬁ.nalpﬂofmw-oz L

L voms G.-Fiitér through'a 0. 22 um nlte: ) A
=7 i Adé 2 ol 30% Brxg 35 soiutiof. : L At

3. A2 2.0 ml 2~mercaptoethanol. -

- ; .
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f. Dusolve 800 mEg Fluoropa in 10 mL methnnol at room temper-
ature using gentle swirling.

g Add the r-thano:-Fluoropa solution.

i
' woat

- Storage Stabxhty

Fluoropa and 2-mma.ptoetha.nol are subject to atmospheric oxxdatxon
and these oxidation products can contribute to increased background
fiuorescence. Thus, uniess the reagent soiution is protected from atmo-

spheric oxygen, it should be prepared fresh daily. The solution can be
stored in closed glass bottles under atmospheric conditions at 4° C for

up to two weeks without appreciable increases in background flusres-
- _cenee or it can be stored under nitrogen for indefinite periods.

Note: The Fluoraldehyde® {Plerce OPA reagent so!utzan) is a spe- .‘ )
cially formulated OPA solution which has outstanding .shelf Ixfe mth -
. .30 increase in background Huomcence with tn:ne.

HPLC Condltmm L . :
. JP:e—Column RP-18 Sphen-m 3.6 em x 4.8 mm I.D gua.rd
~ column, Brownlee Labs Inc., Santa Clara, California. .

Column: Aminex A-9, 30 cra x 4.6 mm LD, Bio-Rad Laboraté
: Richmond, California.

.. Column Termperature: 50°C . o '_ .
. Buffer Flow: 0.5 mL/min U T ST
. :Oxidation solution flow rate: 0.3 mL/zmn e
OPA solution Jow rate: 0.5 mL/min
’Presure approxxma.tely 1500 psi Buffer

Fluorometer settings: ¢ [ Excitation 340 nm ~ -

- Emission 435 am ..
Lmecnon volume "00 ,.r.I.

aee Figure 1 f'or ap outline or the system

]
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‘General Comments S

) .1_-,..7--.‘5 _‘, \ ‘_,
The systam is designed to permzt ‘the continuous a.nalysu of samples. ‘A

. pre~column or guard column is installed to protect the anaiytical col-

umn. This pre~column can be changed penodicelly or when necessary.
. The analytical coiumn 'should be packed using the HPLC buffer 2s

_:'"eluant The column end fittings should accomodate 1/16 x 0.C01 inch

I D. tuhmg and must be ca.pable of mt.hnendmg a. bukpmme of 4000

P

)
el

“uta prtor to use. If an aif bubble becomes tnpped in the detector cell,
" it can be‘removed by disconnecting the waste line from the detector

and alternately drawing and foreing liquid through the eell with' a sy-

, _ringe ¢ontaining water or methanol, until the bubble is removed. When
- shutting the system down, it is advisable to flush the system (pumps

and fluorometer) with- ‘deionized water.

The relative peak response of glyphosa.te to AMPA can be a.d;usted
by optimizing the flow rates of hyphochlorite and OPA. Increasing the

hyphochlerite flow rate will d_eereue the: AMPA 1 response rela.trve to

the glyphosate’ response. |

A buffer’of pB' 2.1 was used’ for umlyzmg zlyphosate and amino-

o‘

methyiphosphonic acid in water samples. Sometxma a ciose peak in-

terfering with the integration can be further separated by changing the
pH of the buffer.

the solvent buffer to eflect a better separation, the nypochlcrite and
OPA fiows should also be adjusted to optimize the g:ea.test response
for glyphosate and AMPA. The pH and the amount of. excess hypochlo-
rite a::¢ OPA solutions _present do eﬂ'eet the renmons 'na.t produce the
fluorogenic responses. . . P

* The Ce(OC!), reaction coil can be run at roorm 'ei'nperature but

Should it become necessary to-ckange the pH of .

temperature should be constant throughout the run.- Variation, of tem-

perature by several degrees can efect the response af the giypnosa.te
peak. To prevent probletns from temperature variatioa. the Ca(OCI},

reaction c¢oil should be’ pla.ced ina temperature contro.ied module such -

as the Kratos URA 100 cr 200 reaction chamber/coiumn temperature

control modile. A termperature of 40-T gives the coiimum response
for both giyphosate and AMPA.

Using she SPLY conditions givea adove, the ana.vus ume ‘aeme...

injections is approx: _.a.tei'.r aO minutes. depeading on <22 jrality of -
zoluma.
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