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ENVIRONMENTAL CHEMISTRY METHOD |

Pesicfde Name:- Glyphosate

MRID #:; -~ 408816-01
| Matrix: o Water |
- Analysis: - HPLC/FLD ‘

This method is proﬁded to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies. -

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228- 688 2410 or via e-mall at
flynt.elizabeth(@epa.gov. ‘
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: Ana.lyticai Residue Method for

. Scope-

. The procedures given can determine trace
- phonomethyl) glycine \8iyphosate) and amin,

4

_ The sensitivity of the method is 6.5 PPD after cox;c

. dard calibration.

PR - MBL gs3g 199

e

N-.-Phoaphohomethyl Glycine and
A.m.indmethylphgpphoqic Acid in Eavironmenta] Water -
. - " Method No. 86-63-1 T

[ I

caantities of N-{phos-
omethylphosphonic acid ,
AMPA) m parts per billion range in environmental water by HPLC.
Eavironmental water can be analyzed for giyphosate and AMPA by
concentration and injection into a high pressure liquid chromhatograpi

equipped ‘I’ithano-_-phthninldehyd“e (OPA) post—colu; sl
and a Buorescence detector, . - et (PCR).
Semiéi%riq__ e e

entration of 250 mi. -
of environmentai water for both glyphosate and AMPA. If the envi-
Tonmental water is injected straight into the HPLC-PCR system, a.
concentration of 25 ppb can bf determined directly by externai stan-

;-‘\ppai'gtu; and Equipment . . Lo

+ . High vacuum pump,
Rotary Evaporator : o
Cold Znger condenser (45 em long) filed with dry ice
3 mL dispesasie syringes with Luer-Lok@®
Arcodise® disposable filter assemply. |

. & inca cotton tipped appiicators - = e .
300 :.-J_I.. round ,'ootf._tom dask- |, - s o o
Vials far autosampler . ‘

Su&ent-Welch Model 14003 or equivalent

tips (_'Becton-.Dickin'so;' .
¥.0.45 ug pore size
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A. Chemicals and Material; :
Deicnized water = . . R
Hydrochloric acid, reagert gra.de s C ;};
. ' ‘ . Potassmm dxhydrogen phosphatg (HPLC gra.de TR IR

e

\Iethanol (H7LC grade) brios " 3 e R LA

o PR AN 4

..~ Phosphoric acid, concentrated (H?LC gra.de) -
‘Disedium ethylened:umne tetruceta.te chhydrate, cemﬁed A C S
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B. Fomﬁca.txon Solutxon.s LI ,‘ S “ e L.‘__ R .
L 1 Glyphoaa.te and A‘VIPA . ,"‘Z.""- ARV E NIV A wn:;

.+ »<y Weigh'and dissolve 0.1000 g of N-(phoapho:iamethyl) glycme
(Gly'phon.te) and 0.1000 g of aminomsthylphesphonic acid,
(AMPA) in 1000 mL of deionized water. This concentrate con--

tains 100 mxcrogram.s of glyphosa.t.e a.nd A.MPA per millilite .;'
, .+ ., Standard. solutmns for fomﬁcatmns are tnade by dﬁntmg the stan- ol

o e ——

-
f
dard concentra.te with-deionized water as followr = :
v - I..(c"""*‘, PETE T S L
) R IR u'_- e -u AN . "J . 4] wyend ,»#‘ . . “:, ..l;.. -:
. T From 100 M‘crogra.m Canceutrate s e Lok
S QPO A .

\dxlhhters 1 Smdl.Pd E . ‘ac‘?ncﬁﬁ'ation ey . .
Concentrate . Dilution | Micrograg jml . !_ -
50.0 - [T :100.0.:0 2557 4 50.0 - =
s Rumyy 300 '.i.. | 1000 _ P A0 T
200 ' 1000 a0 Y e
i ~10 0o 15 (100.0°7F ;ﬁlb gF Iy
) 3 m{" ": o ."». 100 04' JEA VS ‘5..'0: . . ' ‘,; ‘
TR 00 1000, s agt
- ‘_a-ﬂzﬂo o J"f 1000 i
1.00. . - 1p00. o | .:' - U U
0.50 1000 * 30 e
025 b R

1 b ]
' v

’.
Source 6f Standard \/Iater al Used in Fortifea:icas 1nd HBLC
- Stancard Somnons COR

[

. '
Glrphosate refarsies \N-‘pncsphonomesayi! yyeine 559 - -
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®
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‘.'.‘- h-....‘J
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- €. HPLC Standards

* acid to the sample in the fask and 5 m1, ¢ th
" botile. Concentrate the samnle o 2 rotary-iim eva

- ized warer, adding the ringes to the fask alep. Caae

r -

L :r" {: ) . :! :
_MSL g3 s
.A.\«I_PA referer;ce (aminOmethylphosphonic acid), 99% ;

i

The soiutions for HPLC
iluti -0 microgram per milliliter
. - stock with 0.001 M diaqdim.EDTA spluti ;

on as follows: e
From 10.0 Microgram Dilution = .
Milliliters Standard Concﬁ:tration |
Concentrate Dilution - Microzra.m.s/ml.
100 | 1000 . 1L00
5.00 100.0 0.50
100 | 1000 -, 010
050 ™ 1000 |- 050
0.25- 100.0 : 028 -

v - '
~' v [ b

| Procedure ,

" Sample Preparation

Thaw frozen water sample, shake thorouéhjy. and u#sfe apprdx-
imately half of the 250 ml, samp '

tions are made. at this stage. Add 5 ml of concentrated hydrochlorie

the sample remaining in the
Porator by sjowly

increasing the temperature of the water bath frem 20° C to 60° C.

'0 drvness and remove the final traces of =oist
dry aitrogen i Aecessary. Combine the esidue
durfer 0.005 M X H,P0, i I/deionized warer adjusted 1o
28 1.1 witd coneentrated ohosed id) :sing 4

R .
. -
e - .

Entrate the sampije .
ure with a stream of .

Wy S
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10 remove any- solid res:dua from the hottom and a pipette to rinse
the sides of the fask. Leaving the swab in the flask.-add 0.1 ml of
0.03 M disodium EDTA soiution and mix thoroughly by 'rinsing the
sides. Transfer the solution into a’ dxsposable syrmge and filter through
ifan’ atta.ched"o 43 Hm s:ze pores membrane ﬁlter. The sunple is now

“réady for qmuﬁcanon of glyphosate and AMPA by using:the- HPLC
- .OPA post—column reacr.or.syswn_«w ST

[
L

“ i 'aamplu that need to be chluted to

“

& o 1 |
- T'.h. oLy _'. . 4,'- o LY

remun .withintle- standard
concemunon Fange: mu.'.t be_dxluted Wlth 2 0 001 M- ED‘I’A solution.

. ! ‘
. et e BT

Note: Sta.ndards used for qua.nuﬁcat:on .of concen

mted smpls
containing EDTA must ilso contain EDTA. If environmental water is

injected straight into HPLC-PCR system, *ﬂIter ‘through a 0.45 um
Blter and compm to sta.ndard.s dusolved in dexom:ed water.

- T

R
LR
‘.

HPLC OPA Post—Colum.n Reactor System g

Glyphosa.te and mmomethylphosphomc ac:d (AMPA) my be sepa-
rated and detected utilizing a lugh pressure liquid chromatograph and

& post column:reaction specific'for Primary amines. Glyphosate is oxi-
dized with. calcium hypochiorite and the product (glycine) and AMPA
are coupled with O—phtha.la.ldehyde in the presence of :nerc'apr.oethanol
(OPA—\{ERC] to give.Buorophors detected by a flu

orometu with exei-
tation at 340 nm and emission measured at 455 ;am. The: components
needed for the constmctwn of this detect:on System are outlined be-
low. A general.schematic is.presented’in’ F:gure 1 and several gene:al
ca::::nem.s on the a.ssembly«a.re xncluded
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’ Equipnienp _ami Supplies
' Solvent Buffer Reservoir
HPLC pumps (rwo requ:.red) Co
Temperature controller sor HPLC column and ox:danon reaction
coil (Kratos URA 200 or equ:valent)
Ca(0OCl), solution reservoir '
OPA solution reservoir

- Post Column Derivatization System

*

(Kratos URS Dal dual pump

- Re.gent Delivery Module or equxvalent) .
. 1lmL reacuon coxl (2) '

1/16 inch x O.D.0020 ck LD.

. stainiess steel subing { f 16 inch x onoom:eh LD,

Fluomcence Spectrometer (Perkin-Elm

er LS or eqmvalent)
- Solvent filter (mhpom GSWP 04700 or eqmv;lmg)
. Ele::romc :nteg-rator or computer ‘

.; Ii.eagentl‘
* Deionized water o - o
. Potassium dihydrogen phosphate (HPLC grade)'
Methanol (HPLC grade)

' Phosphoric arid. concentrated (HPLC grade)

" Flucraldehydeq), o—phmalaldeh
Chemical Company) .

. D:sonmm ethy:
a.de :

*

.
<,

yde reagent solution (f'ie‘ce

o .us

.ene:uumne tetrau:etaze dlhyd"l.te cmxﬁed

ilter-ar.e Solu:.on for T: ;oraldehyde@)
Boric acid

-\iercaptoetha.ndl . S

. Potassium Aydroxide. 4a% solunon - l
Brig®35. 20% soiunzien.-

.. Deionized wrates,

ma-i.:ug—-

witl resistance of 16 megon.... em-
Flioropa o-':n...a. a.cehyde onnu\ P~er:- Zh
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Caleium hypochlorite, certified, 70.89

avuia_.bl_g chlorine, ..
Fisher Scientific Company ‘ =

. N e LU e
Sodium Chloride, analyuca.l reagent T TS
Sodizm hydroxxde, cemﬁed ACsS. m‘gem -~ A
DA f ‘ ;:'a % oo R .\« -‘; ..‘:'k .:’11
Solution Preparatic_m ; B S L0
1. HPLC Buffer e s

.+ - Prepare 2.005 M" pota.ss:u:n dxhydrogen phoaphate (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 phosphoric

acid. Normal HPLC ‘degassing procedures’ are. followed and the
solut:or. is filtered through 2 0.22 um ﬂlte

‘2-_0xldauveSolutxon . o P g

11.6 g NaCl,and 0.4 g NaORF i
1 L with deionized water, mixing well
a 0.22 um flter, " ' o
3. EDTA Solutions ..., .l - ool 1 " [:,:;' . 4
a. 0.03 M EDTA Soiutxon foi ORI

Dissolve 11.17 g of disodium et.hylenedmmme tetra.a.cetate dxhv-

drate in 1 L deionized water using a magnetic. sm-rer a.nd flter
th.r9ugh a'0. ;24.:1:: ﬁltﬂ { Vet L 1.

i: 0.001 M EDTA Solution . T ""

e ' PR 'u‘f"-‘
noay Dissolve 0.37 g of disodium ethﬂenedxa.u:une tetraacetate dihy-

“dratein 1L deionized water using a  Tagnetic stirrer and-fiiter
through a 0.22 um flter, = i -

PEREEE T ". £
4. Alternate OPA Solution “‘ s @
2. Dissolve 25 g boric acid in 950 :nI. dexomzed war.er using a
magnetic stirrer. . ... s

a

.u_

. Whiie momtcrmg the pH with a° ‘pH- me-e-' 'm-a 'e"w‘x' the
potassium hydrox:de solution. { approxzma.r.ely ..0 ::u.. vul ze
required) to'a final pH of 1040 = 0.2. . .

eve?s CurE ..ze."'h.rougn a 0. 22 um nlte: R Y
T . 4. Adé 2 al 30% Br:g 35 soiution. . R
3 Add 20ml 2~mercaptoethano;. '
e A
3

R s i

. .



' . . 8o increase in background Buores

MBL gs3g

'f. Dissolve 800 mg Fluoropsa in 10
ature using gentle swirling, _

" '8. Add the methano-Fluoropa solution. o

i

B Storage Stability o

cence Withl time. - ’
HPLC Cond:tlom )

. SP_r—eC'blum.n: RP-18 Spheri-lo, 38 em x 4.6 mm I.D, m&

- column, Brownlee Labs Inc., Sants Clara, California. . . .
Column: Aminex A~9, 30 em x 4.6 mm L.D., Bio-Rad Laboratésies,
‘Richmond, California. =~ iy AL
Column Temperature: 30°-C . - S ) .
‘ - Buffer Flow: 0.5 mLl/min. ' Y =

:Oxidation solution Sow rate: 0.3 wl/mip -
OPA solution fiow rate: 0.5 mL/min -
"Pressure: approximateiy 1500 psi Buffer
| Fluorometer settings: {r Excitation 340 am© - . o .
ST . Emission 433 nmm . .- BRRUE
- - Injection volume: 200 alL . . '
L See Figure 1 for an outiine of the system.

,‘ f

- .\"o\-ﬁ'
T e

mL methanol at room temper-

20
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General Comments o : ; e

e s e e R EoAm

o
. eluant, ’

o7 When starting, trn all pumps and the 4
" utes prior to-use. If an aif bubble becomes
- it can be removed by disconnecting the waste line from the detector

. .ringe containing water or methanol,
** shutting the system down, it is advisable to.

" terfering with the integration can be

The sys:em is designed to permit the continuous analysis of samples. A
-pre-column or guard column is installed to protect.tke ‘anslytical col
umn. This pre-columan can be changed periodically or when necessary.
. _-The analytical column should be packed using the BEPLC buffer as
luant. The column end fittings should accomodate 1/18 x 0,001 inch
L.D. tubing and must be capable of withstanding a backpressure of 4000

N T i
etector on for thirty min.
trapped in'the detector cell,
and alternately drawing and foreing licuid through the ceil with a sy-
until the bubbie is removed. When
.. fush the system (pumps

and fuorometer) with-deionized water.

The relative peak response of glyphosate to AMPA can'be adjusted
by optimizing the fiow rates of kyphochlorite and OPA . Increasing the
hyphochlorite flow rate will decrense the: AMPA response relative to

' the giyphosate'response.< Y0 7 T TF TR

A buffer'of pH'2.1 was used for analyzing glyphosate and amino-
methylphosphonic acid in water samples. Sometimes a close peak in-
further separated by changing the
pH of the buffer. Should it beco
the solvent buffer to effect a better separation, ‘the aypochlerite and
OPA flows should also be adjust

: ed to optimize the greatest response
for glyphosate and AMPA, The PH 2nd the amount of .excess hypochlo-
rite 2::¢ OPA solutions present do effect the reactions ~hat producé the
Buorogenic responses. . - oAt eonal T T o

_ The Ca(OCl), reaction coil can be run at fooii “expetature but
temperature should be constant throughout the
perature by several degrees can effect the' response f the glyphosate
peak. To prevent problems from temperature variatios. the Ca(OC1},
reaction coil should be‘placed in a temperature contzo. e
as the Kratos URA 100 cr 200 reaction chamber feoi
control modile. A :emperature of 40—
for both ziyphesate and AMPA.

Using tne TPL/ conditions given 250ve,

injections is approxizately
zoiuma.

Tmn temperature
C gives the czuimum response

the ana.»1s ume Hetween
30 mizutes, depending on <22 Tualivy of the

veng
L -

me necessary to-chkange the pE of .

run.- Variation of tem-

d module such -

]
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N
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L . MSL 835, -
. - ° Quantitation and Quality Contro]: - ..~ - - 0 as

" Sample quantitation is based on the relative peak hg
of the sample to standard peak heights or areas-acy
pected sampie concentration. I

ght or pesk area
0ss the range of ex-
a.boratory fortification of field sampies

' "‘l’.‘\.a‘ -.
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‘Repre'senta.tive Chrematograms of Flowing Stream * -

; BN
& ., HPLC Amalysis - April 11, 1988 SRR
. R E P> &

: T Jooem= @ . T
L — Foe .
o~

= Glyphosate- . otandards

—_—— . 0-5(- ooals ea.:h

(g & . + N .

< "Control 'Sﬁrﬁa.ﬁ ‘)htei', -1 DAT

= - <0.001 ppm Glyp_'nusfzt.g, <0.001 ppm AﬁPA

e ——— ¢ T - " . V :
» . .
_" [ Lo s-’:i
— . L _ Y
= —_— - ; Control Stream Wuter, -1 DAT .

: , Fortified 9 0.010 ?pm each

: =i . Recoveries: 107.71% Clyphosate ‘

— —  101.56% AMPA -

. . . R - - v . - -
L -
- P ——— . ! L .
—_— .
— e __————— . St ) .

- r "‘ i - 4
il
- D S — o _— L. s e
— - 4 e ¥ - -
= -Teated Streas Vatar, 3 JAT
== 508 2om Glyzassaze. 2.002 saz WMRN
o = Py ———— — -
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. HPLC Analysis

'Rérresentative Chramatograms o

Pond Sedimens= é:cm Clarence, ¥0
.-.-De_cmber 1z, 1987 :

i -
& ~ o e . < o P 3 "i'
Ryttt e , 2 Pt T IO e S "
H o -. ] I . N -' - 7.. - F“i‘a.} ‘.‘ :‘ L‘““'“‘;' hlz
: ' AR P T ~ A I e I .
. P e A B Kl St £ I
L. Saloas
R ST 'g_.gii,___-_g
o T T T 1 N, : ' : '
Ty = memm—ag. - - 1
R T Glyphosate and AMPA Standards- =
—— — ot 0.5 ugful eagay o noTTw
e mmima - e w—— d - i o ' - ) T "~ ‘
Il s —_—r Ca. T T
T T T D A N S S ot -
P ot b e T i - e T ‘
R R T -..q—i = N " : - - - N
17 = e ke commm ks fee o — .o - N - - -
. e mme ! - —— ———— - Ll . e b
~ LR » ‘:‘_" '._." B : v = ‘l-
A S ) - e DTN
Y oo - = - e * -
' Y P U T Semlei eI, T s ot o, }
. * s T - -
" B e — P Py — N s e R Se - . B R .
IREE I et e oy ol S e LRt ol - e el
AR DI oy = =\ =i . A L R "
]! ) e ep— e~ m Rt - . . . . .:.-:-A - im
 E i 4 i —— — ] T W T L e e = 3
- AP cvm - - - ﬁ*l_-.- b _1-- '
e tr—a %‘--—. Control Sediaent, Misscuri, 7. DAT

L

L

i.-_........._. eyt <0.C5 ppa giyphosate, <0.05 ppa AMPA ..

U e — — e bl TL T * 9 r_"—- e -
| n = —— . e pnd, P : .- - T .
iom vees.]. - —— - p— S — _J[‘. Tk dom e 4 Tl s
- . el A m————— Sl e v . . . e T o “"‘ v .- ’ ’ ; .
I. - e - ;.- e e — . - ’ ! M LU " - - =
d T s s ' - '
* i [ 5 , - ‘ - L
I e A LT e e d e O A b . : L
- L 1 _‘ hat . .
R t ; — .. . : ) T
80 =t L {5] 40 ' ~ - Lo, . s : o - oo M
B 30-amm 20 [T SR P, . - . B PR
- - L Y e———y o R ST g . _'
0 - S — N - - T -t M
B Rk B gy Fes + Lo K . » B s ‘ -
. st cmemy " lL—h i ‘;" . . g s i M i . o
R ——f=\4==" - "Control Sedigest, Missouri, 7 DAT
P T T —r——— oy —— T v t————r F i d3 .
= —_ = ortified @ 0.05 ppm each
Sl ; recoveries: 87% Glyphbosate, 80% AMPA
o : sawn
L. ie - - ) - . L . -
" 2 - - . -,_-:- ”"J_
SR S S
SR LT

-

_.__T:'ea: ed Sediae=z; Yissour:, .7 JAT"
eSS == 0.7373% girsicmate, 5 2o spm AMPA

. - PP ot
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T e
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Representative C

BPLC Analysis - May 9, 1988
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. MSLasigsg.
bromatograms of Pond Sedime=

Y [ ent e

* from Corvallis, 02

213

. 1 .
. * e
- . '
Ll v
BN S
: A

. Glyphosate and AYPA Standarcs
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