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Analytical Residue Method ror N-Pbosphonomethyl Glycine and 
Ammcirnethylpboaphonic Acid in Environmental Water ; · 

:Method ~o. 86-Q-l 

'' 
Scope· 

' . . , • . I, 

The procedures given can ·detumine trace ,:-..antities a£ :-;-{phos­
. · phonomethyl) glycine igiyphosate) and aminomethylphaaphonic acid 

(A.\il'A) in parts per b!llion n.:ge in environmental water byJIPLC. 
' , , ~- . . '· '. 

Snrnmeey 
' . 

Environmental water can be analyzed for glyph~ate and AMPA ~ 
~oncentrUiClll md injection into a high preauze liquid. womatograpi:i. 
equipped with an o"."phthalaldehyde ( OPA) post-column ru.ctor (PCR) 
and a !uorescen.:e detector .. · · 

. ,' 
Sensitiviq, ·' 

The !ensitivity of the method is O.S ppb a!tu concentratioii or 250 ml. 
·. oi environmental water for both glyphosa.te and AMPA. If the en'ri­
:onmental wate:r is inji,cted straight inio the RPLC-PCR system, ·a 
concentration of 25 ppb can be determined directly by external stan-
dazd calibration; · ' 

' . 
C ;,;, 

Apparatus and Equipment 

, High ,,cuum pump, Sazgent-Welch :Model 1400B or equivalent 
' . . 

R.ota.7 Evaporator , . 
Cold 2ger condenser (45 cm long) !iiled with dry ic~ 

3 mL c:isposa.:iie S}'Tinges with Lue:-I.ok® tip& (Becton-,.Dic:tinso::. 

Arc:oci:sc® disposable filter assembly. O..&~ 1,1g pore s.ize · 

. 6 inc:i cotton tipped appiicator.s 

500 ::.:. round bottom S.a.sk , ' 
} ' ' '• 

Vials :or autosampler 

- ,1~ .. "'•. -~· ·r, 

'-..; .: 

I 
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200:·~. ;•-..•: ·<• ", ....;:~~ ..:~·_::·_~.,~-~¥ 
Reagent� . • ··" ·• 

A. Chemicals and Materials 
.,

Deionized water · •. 

Hydrochloric acid, reagert grade_ .. ,.. , ~.-,::J r · .• •:::. ¥ ·• : ; : 
1

Potassium dihydrogen phosphate (HPLC grade1 ,. ·' ,,,.·

~i th~ol(H:'LC .grade)· b-, ,: , ,·.:" ~ :.:/ •• ; ;'..•. ,·r: ~.:.- -~ :-·., 
.. ~,. e . - . . .. t., , .. :..r 'u!·· •· •J -. • - - ... 

Phiisphonc·acid;coiicentrated (RPLC grade) ...· .. 7-. 

Disodium ethylenedi~e tetraacetate dihydrate; certified A.C.S. 
··~ •. ~ ..,..·\1:,:.":-~·~· 

B. Fortilic~tionSolutiona \ ..-,. :····'-· '".'. ..,,?·~--~::,. ·:• .. ;;,···.. 
, , . ( ,~ • l • . t • f ,. , ,- .· , 1, • • ::!. J. ,. ,:_ •:• ., : , 

; '' 1 Glypho�ateand··AMPA·•"''• ,,~· ~-"" .. , . -- · :1'.· · ·, "·:••::, 

:,\-- ,- ,; .Weigh·and diss'olv~ ·o.i~ ,· ~~ N-(~h~h~~ci~~thylf glycihi 
(Glyphosate) and 0:1000 g or aminom~thylphosphonic acid_ 
(AMPA) in 1000 mL or deionized water. Thia' concenuate con~· 
ta.ins 100 micrograms cir glyphosate l!Jld AMPA per milliliter;'..:

·:- ' ·, ..-•·' . .t {.,: ? /:,',-'. ;"'· . ' ' '~ ,., . ' '"' 
. . Standard -solutir.,ns £or fortiBcations .are made by diluting the stan•·· 

'·. " dud concentrate with 'deioniz~ wiiier as:Collows:, · . 

~ ,, ·., ,-:1_<: ~~;):i~~\iio"~;r:gr~:i~g;~j~~;~ .. _ . -{:.:'t.:~ 
-~~ :.•, ... _,< __ ,. f ,,, 

Milliliters Standard ..I - ,~oncenfration · · 
__c_o_n_ce_n_t_ra_.t_e D_i_lu_t_io_n_·_·:_M_ic_ro_grams_· lmL___ ____-e-: ,. : 

_s~..o. ;-
1 

, .;_ 
1
, ~oo.o ,,. ·, ,_;1 ,;;, so.o · - · · 

: ::' '·•:") •:; ·30.0 7· "; 100.~ -,-.-30.0 , -.;:. ·. · ·,· : 
• - • 100 0 20 0 . ·.· ,,,.:•).:;20 0. 1 . .. ' . .. .. . . .. . . .; . 

1; .10.0' . r,·r !r: 11 '."i (100,'o' ·<• '·'· "· -,..10.0 • · · : ·: l.
•··,. · -· oo · • 100·0•··-··· - ,,.,. · ···o!•. · · · · · 

-• ,,..;••1:; .. t .~-:--:\•--~•-• f+"(;:·:-\,-·,j,.•·. • ,t.•rl_'·'_~•t-•,~~-~-~"-·• •~- :,•r·-'.'• 
. • · 3.00 . ,. ,· ,lllO.0,. . •. .... 3.0 

,.. ~,;;2'001 Ci'•·'•' 'j_(XfO . 0' • -:· ; ';0 

- ~ • ' ·,..,._. ·:·4,,•,..1~:i' ~ .,.... 
• ., 

~- __;, 

1.00 100.0, .· ; . ,;,1-1.0, • : ·_ ·' Y ·. 
a.so 100.0 ,. .. · . .so 

.r I .,..,. .•. 

0.25 . · lO<l.0 c;: . • : ;25 
, 

., Sou.o:e oi Stanciar,i :'vfaterial tsed in For:::c::i::c::s i.:::ci B:fl:C 
Stanciard Solutions. · 
..-• ...-;, •· • .:.....;..,.. ,. ',.; . . . ' . ,,...l'o -.'-''-'·".'··osa.te .e.... -...... :.,-·_;, ...cs-pr.ono::.e-:..:~:::i_; ,~:.·-::.-:.e.., .1• 

: 

; 'I' .... , I • 
.•· ..__ J 
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AM!f'A reference (aminomethylphosphonic acid), 99'6_ 

,C. HPLC Standuds · 
HPLC st~dudsolutions are prepared in a similar manner NI. above · 
except that 0.001 !d disodium EDTA solution is ued in place of 
ci. '-,nized water to make dilutiom. The 100 ud 10.0 microgram per 
milliliter stock aolutiosis are made aa £or the £cirtication solutions 
with 0.001 M disodium EDTA aolutiou. The solutions £01' BPLC 
standuds 11ft made by diluting the 10.0 miaognm per milliliter 

..siock with 0.001 M disoc!ium EDTA solution u follows: 

From 10.0 Microgram Dilutioa · 

I Milliliters I Standard Conc:auuion 

I Conc:entr&te I 
Dilution Miaograms/mL 

' ... 10.0 100.0 \ 1.00 
5.00 100.0 0.50 
1.00 
0.50 

... 100.0 
100.0 

0.-10 
' .oso 

', 

) 

0.25 · 100.0 .025 I 
,._,· 

:: ·, 

Procedure 

Sample Preparation · 
,/. 

Thaw frozen water sample, shake thoroughly, and trans£~ approx­
imately half' of the 250 mL sample (tilter through glas; .wool or tilter 
paper if there is a lot of s~pended particles in the sample) into a 
500 mL round bottom Rask'. For recovery samples, analyte fortilic~­
tions are made. at this stage. .-\.dd 5 mL of concentrated hydrochloric 
a.c:id to the sample in the !ask and 3 mL to the sample remaining in the 
bottle. Concmtrate the suz,,le on a rotary-film evaporator by slowly 
increasing the temperature of the water bath froru 20° ·C to 60" C. 
Before the-sample is evaporated to dryness. add the remainder of ·the 
s=ple and rinse the bottle twice with approximately 3 mL of_deion• 
:z:ed wa.ter, adding the rinses to the Rask alao. Co,1ce~tra.te the= sample 
to drrness and remove the linal true of ::oist11tt with a. stream of 
dr; :iit:-o$en i: :iecessary. Combine the :-esidue with :?.9 ml. oi- HPtC 
buf'e:- 0.005 !-,I KH,PO, in 4~ :nethanoi/cieionizeci -...·a.ter adjusted :o 
:,ii ::.: ·.vit:i. ~=::.~:ntra.teci ;;,hos11itoric a.:id) ·;sing 1 :ong co::on swab 

"".·, 

.~ ' . 
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to remove !UlY- solid residues from the bottom and .. pipen~ t9._ r415e 
the sides of the lluk. Leasing the swa.b in the lluk:· add 0.l ml:. of 
0.03 M disodium EDTA solut\on and mix tho';oughlyJ1y'.rinsing the 
sides. Transfer the solution into a.· disposa.ble minge a.nd tilter through 

,. '. ," ' , •• ~' , , ·. ,•: • , , , - : ) I.,,.) - - "' '" • 

'ari"ati:ac_lieci'p.45 ~ sJ~e pcire:mem~rane filt_rt. T~e sample is now 
ready. for quantification of,glyphosate•iind A:..'dPA by using,the ·HPLC 

· - OPA post'-colw:zin re'a.ctor,,systmu'c, :•.; .·:; · '. .. ; · •. .._·,;_, _-: •_, 
. i ·:·. ,'_ ,· ',;,. -~ ' . .:_: •-·.. ·,.t:••,,,,_,·; t. ·": '-) t > •' 

: ' ·Saip.P,lt:51~1.t need to 1»~ .~l~t~t¥ ~.withiD--tli~: iUJJ:dard 
· • concenu.st1on.ra.nge must be·dilutea with a. 0.001 ~·EDT-A solut1on. 

,.,.' . •:.-t/ {\ ." .:··? ·: .,. --~ ... (·. ,! }$ ,L?~\·L_'. ~ ..:.: P~-~_ .., ·.,..•..... ·. ,n' "'~ - , 

Soce: ·swiduds u.sed for quanti6i:acion of c:onc:entzaced samples 
containiaf EDTA,niust·uo ~i:mtabl EDTA.:· ·11 enviro11me11ta.I water is 
iDjected straight iAto HP,L.q_~f.<:;ll,system, ·lil!!!r tli~uP, a 0.4S µm 
Jilter and compare to)ta.iidards, dissolved in'cfeiciniffd wacer. 

1. I ::• --~(:::. ' " .:•::.:J( ' -:.:;_·:::•::i '. ~ 1_:~-: '\·i ;_ . 
HPL~ OPA P~~t-Col~ ~~c:tar ,S)'� tem·: 1 . 

i / - ~ . : . • - - .. I · . ·~ . · I 
Glypliosate and a.min~me~ylp,!,i~i!h~c a.c:id.-(AMPA) li;l&Y- be sepa­
rated 'and detet:ted utilizing ahi~)>~ liquid cluamatograph and 
a post. column•reac:tion ap~{~'.primary amines. Glnhoeaie is cm• .· 
dized :with calcium hypochlorite and the product (glycine) and AMPA 
are coupled with 0-phtha.laldehydein the presence of mt!f!=,pioethanol 
(OPA-MERC) to give.fluorophors detected by a fluorometer with exci­
tation l.t 340 run and emission measured &t 453 nm. The•ci>mponenu 
needed !or the construction of this detection. system ue outlinecl be­
low.•-\ general.schemati~ is,,;>resented'in;:Figure i'and s~eral general 

··coa:menison th~ a.i~"embly:~ecinchided.•:_'." • .': :.: ... ·, •,:, :•:'. .,:: •, ,i/,~~ •, ~.•.: ,<:'~;:t,'. ;: a''. '.:c ,, • ••;,: '' ,· •: ~ ",B 
:•, f: • •~-,-, ~- ,. • I·~~., .. ,-..::rt_·;;:_.:::<.,..<(:''•·~ l• 

~.•:--.; _•:\•.. ,.(_,--,~~_-,~'•'.•,·.-•:,•·.••,~.-~_;~;_•_ .~. •: ~--:,:·•.:~_-_· . ,'.. ::~ ..,,::· '"°7 •. !?\"' ~ h ~" '.' i: ~- -~~{~l ~ .;_! - ,. ', , ~ •:" :' J f--,', ~ 
. ._, l,'... •,. 'i' ·,, ;,., _r·-/, i ' . ..:,-. c·. : ..:/: ,,;_' I 

\;"\:..~.I' . I 

·� J ,,.•.:•~·•,•·~··.J-··if...\'-;·... ,./"~:-.._,,,·"~-/.·.·:.·,1-; .,.-,,·•<' /.' .. : .~:.>.·'1"'.' 
, -t.J.1 '.'J ,._1..t~ ''•'' ,.. f~ .... ('f .;·••,;,: .• I.lot<••·•' :•:·:,•__._,,,.,:·•. !,i'.. °!,'.. -• 

1~: 'u·, .. -: ~-. r-cr~} ,~--..-.-.~ 
1

.•.- ~~~·,-~ ·.~_,,:., ::.~. _; -> ··:_:. ;:: ;..1_ ·, .L,-:-_.-& 
' ''..i -..... -:.~,-- •• .,:·.· ,· ,·.-, ·.•.· '._,,·.,;_ ;:,.-_.... ;," ,;, _' .._.. ' f ,~.. -" ' ' -;, :.:.~_+.~:., ' ,_•;•_.r·,..,,,'-<"'it•, 

..... ;,_~, ;: ,•••) .,.. ;. • " J , , ,, • , ,;:11:L r1 ~-~"' , · r--,-,. , ; ; -,~•·, c.t 

.:· 
1 

::~;.:~: :;,_,~?}_':·.~•i;::;/_; ·,\'.'.:' .:/ .:/(,'.i;\i_t~-:-..~:··::.:i•'.;·;~',\~ 
• '1"~1, -. : ......... , • - • \ t· ·)·-r·..,..,. ,., .., •.~ ..!.l ~ ,.._ ·i•" , i .!... '.

•. ..... •.- ........ ,_,..,, ' ..• ,,. t ·.::::!· ...... ' ....... ..., ..;· . ,.,-,,,· ....~• ::1• 0:t.~ , ... ·~--·. ,(: l,.r.,:; •. _,., '~··. r:.~ "r• :;-f'•.,~·.... 
, . ,.,._,..;,~ ·, 1... -·~ ~!
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--.,.... vEquipmen~ and Supplies-· ., 

. , 

Solvent Buff'e Reervoir 
HPLC pumps (two reqwred) 

Tempenture controlle for HPLC column· and oxid~tion ·reaction 
coil (Kratos t'R.A. 200 or equivalent) 

CA(OCl), solution reservoir 
OPA solution reservoir 

Post.Column Deri-tization System (Kratoa URS 031 dual pump 
·.. Re.gent Delivery Module or equivale:it) 

1 ml reaction coil (2) 
_,_, eel. b·. { 1/16 inch >c O.D.0.020 inch LD ... · 

· st....uess st _iu mg 1/16 inch >c O.D.0.010 inch LD•. · 

Fluorescence Specuomeur (Perkin-Elmer LB-4 or equivalent) 
· Solvent lilter (Millipcne GSWP 04700 or equivalent) 

. . . 
Electronic integrator or =mputer 

_..,' ·,· 
Reagents 

• 
' ; . 

Deioi:med w~ie 

. Potassium dihydrogen phosphate {HPLC grade) 
:Methanol {HPI.C gra.de) 

· Phosphoric ar.id._conceu:rated (HPLC grade) 
"· , Fluoraldehydei), o-phthalaldehyde reagent solution (Pie::-ce 

Chemical Company). 

·.. · Discdium ethyienedillll±le tetraacetate dihyd!ate. ·ci:nmed A.C.S. 
..~ade ,· ·.,• .. ·. , ' "· . .. . . .. .. ·, 

, Alter::ate Solu-:ion ·:o!' ::-:icraldehyde€) 
· 1. Boric acici · 
. 2.· 2-~iercapioethanol ,. 

. ·, .3.. Potassium ::iyri:oxic:e. 45% scl_uticn 
-&. Brig®3S. zo%· soiu':.icn : ·. 

s.. Deionized ..,ate:. wi-:: :es_istan~e cf is megnn·~ 1~ · · 
a. F!-.:cropa ~?h':.l'.a.a.ciehyde~ Dicnex) Piere~ ,-:he..,•c~ Co::-..

•. . ?a.::Y 
. 

• 
,, 
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Calcium hypochlorite, certified, 70.89% available chlorine, : ,,,'. 
. . . .. 

Fisher Scientific Company __ .. , , -, ::.: .• --, . 
\ ., • ,, ' • 4 ~ ~ ~--; .. 

Sodium Chloride, analytical reagent . _... .- ... ,' _.___ .,._ :·.. _· ,_,;,' . 
. Sodiu?n hydroxide, ceriified .(.C.S. reag~t - ·_:_j : . , • 

','.,~,.---• . _.,. . . '::•.. !'~\:: ;)'" ""':.,' . - , ..,, \.- •r ;__ .,. 

',.~, .. · I • •,: ,= V ;; ·,·1,' ~•'.J \
Solution Preparation ·;·':.': _ ·,. -:; 

~ ~~' . 
1. HPLC Bufrer . • _ _ , . . : ,. _ • ·: ··' ; · - · 

. ., ~ ' -. ,.- . ' . ~ . . . .... -··• 
_, , Prepare .0.005 M 

' 

potassium dihydn,gen phosphate (KH,PO,} by 
·-. dissolving 2.72 g:in four liten of 4'6 methimol/deicmized· water. 

This solu:iau is adjusted to pH 2.1 with concentrated phosphoric 
acid. )i9ff!W BPLC degassing proc:eiiUHII are Collawed, and the 
solutior.:is !leered.through a 0.22 ,mi Bl~•-,, ,.__ ._, .•.: 

2. Oxi~ Solutiou - • . ', ··. , ,- \, . _:; 
1n 'a .;oo mL.volumetric flask, diaolve 0.5 I C11(OCl}2 in 500 mL 
cir deionized water using a magnesic itim:r at higli speed far 45 

\. minutes. In a l liter volumetric fluk, dissolve 1.36 g KH2PO., 
11.8 g .Va.Cl, and 0.4 g NaOH in 500 mL solution} and dilute to 

i 
. --·- I 

• 
1 L with deionized water, mixing well. Filter the solution through 
a 0.22 sim filter. · · ·- · · • · ·,,-~ .;,·, ,i'.:.. · '"ir~t 

,. •::: • ~-.,.-. ~- • l-• ,, 'J3. EDTA Solationa 
..,_ , •· I .(.,: - ' ~--} ~ ~; ;, ':, !,., ~--- ..,. 

a.. 0.03 M EDTA Solution .; ~ . 

t Dissolve 11.17 g or disadium ethylenedimilii.e t~uaac~~te dihy­
I dnte in l L deionized water using_a magnetic-stirrer i.nd filter 
' , through a'0.;2.mi lilter. { _~ ,;, , , , L : ·. -· •I 
' I b. 0.001 M EDT~_Salutian __ : , . ~- · : : '. , ' ·.. ~-,'., \,.. ':: 
t ., ., , - .Dis!_olve 0.37 g of disodium ethy!enediami:ie tetraacetate dih;-• 
I ·'··- · · •drate in 1 L deionized water using a magnetic stim!r.anci-!ilte:­

th.-ough a 0.22 iim filter. '· < ;, '- ' 1 
'- • ..:•_" · :·_ • r 

; ; ••,._;-_,\I •~: • LI 

4. Alternate OPA Solution . , • _ _ -f..-", .!'. 
a.. Dissolve 25 g boric acid in 950 ml deionized ·.,..a.~er, •JJing a. 

magnetic stirref.. ,~.,'.·. :-,-fir.:-~ ;.-1.i~:·,··, ..... .;. · · ·-: · 
. ~. ' ~ .... ... ,.. -· - .. ' .

b. \V~iie monitoring the ·pa with a·pH· me~e:; titrate '.w\i:. the 
po..~sium hyciraxi4t;. solution (,a.ppraxiri:ia.te!y ~ ::iL ·r1il ·:e 
required) ta' IL final pH af,10.40, = Q-1• ... , _·--•- ·• -' · • 

, r .. . ,f· •· ,... .:.. •• . • . - . ~ ,.., ' 

•. c,.·-· F::te:-' ?hrau~-.. ·a. 0.2_2· 1,1m niter. --·,
--:"':;-" - a-

___:.., .. - J.~. . • •. .\cti ~ ::u. 30~ 3rig 35 soiutioz:.. 
t. .-\ ::. ::.Q ::U. :!-:-::ierca.ptoetha.noi. 

• 
i· 

I 

• .• 1, ·", r
~....,, __..... 

... 4 • 

.... --- ! 
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£. Dissolve 800 mg Fluoropa in 10 mL methanol at room temper• 
atuie usi.,,; gentle swirling. · 

g. Add the r,:,thano~Fluoropa solution•. 

Storage Stability 

Fluotopa and 2-mercaptoethanol are subject to atmospheric oxidation 
and these oxidation products cu contribute to incl'eaaed background 
S.uomcence. Thus, unless the :reagent·solution is proiected &om atmo­
spheric oxygen, it should be prepared fresh daily. The solution can be 
stoted in closed s}us bottles under aunoapheric conditiom at 4° C for 
up to .two weeks without appreciable inc:reues ill background S.u:ires-

.. cence or it cm be s_tored under nitropu !or.iJldebiie periods. 

Note: l'lie Fluoralde.byde4i) (Pierce OPA :reagmt solutio.aJ is a spe- · 
cially fcirmul&ted OPA solutiOJI which llu outsta.acfi.ag shelf life witb 
.ao mc:reue iJI baclrgrowzcf Buo:resce.ace with time. 

' . ' . , 

BPLC Conditiom. 

,PH-Column: RP-18 Spheri-10, 3.6 cm x 4.6 mm Lo.: guard 
cohm:m, Brownlee Labs Inc., Sanu. Clt.n, Cali!onlia. ... . . . 

Column: Amine A-0, 30 cm _x 4.6 mm I.D ., Bio-Rad Laboratories, 
, Richmond, Calii'ornia. · 

· Column Temperature: 50°·C . 
.,.. . Buffer Flow: 0.5 ml./min 

·Oxidation solution S.ow rate: 0.5 mL/min 
. OPA ~olution S.ow nte; 0.5 ml./min -

·' · · Pressure: approxlmateiy 1500 ;,si Buffer 

Fl~~rometer settings: JExc~t~tion ~~O nm ·. 
· · ·. Emission 4.,., nm 

Injection volume: 200 ~L . •, 

·see Figure l for an outii.ae oi :lie system. ' ' 

·, 

• \ 

• I ' ' \ l"'l• 4 · ." •
•• .... _.,J 

- . 
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· · General Comments •., . . ..>,. .... ,;; 1-:'.'.:\ ,3 
The syst~m is designed to pe:kit th~ ~o;tln~o~~~~is of samples. ·"­

. pre-column or guard column is i:lstalled to protect :tl:ie ·analytical· col­
umn. This pre-column can be changed periodicf.!ly or when necessuy. 
. •The analytical column'should be packed 'using the RPLC buff'er as 

( ,. '" • t . . ,. . - • 

. ~luant. :rhe column ~d fittings should accomodate.l/16 x, 0.001 inch 
I.D. tubing and m~ be capable ofwi~anding a b~pres~of4000 

,- "p~E~: ... ~-.--:::~---_1·.-·..: ... ·. · ·, .-. ·t_.. 1:.... ·,... · ··-- -~ ~-~ ·, -: . _-
. , . · . W~en swting, turn·all pumps and the detectoT, on ror thirty 'min• 
·. · utes prior~ use. Ir im air bubble becomes trapped mthe de\ee\Or cell, 

~•J,;i..¼' 
· it can be ·removed by disconnecting the waste line from. the detector ,. 

and alternaiely drawing and Corcmg liliWd through the cell with a sy­
_ringe containmi water or methanol, ,mtil the bubble is removed. When 

· shutting the'system down; !t ia advis~le tollush the system (pumps 
and !!uorometer) with•deioniied water. 

The relative peak response or glyphosate to AMP.\ can·be ad.lust~ 
by optimizing the !!ow rates or hyphochlorite and OPA. Increasing the 
hyphochlorite !!ow rate wi¥ decrease the:_AMPA iestionie relative to 
the glyphosate'response...: ... ''.. _, . , ,, . ..~ : 

• 
A bder"or pH· 2.i i;was·· used· for ~g·glyphosate and amiu~ 

.methylphosphcmic acid in wi.ter samples'. Someiimes a close peak in-
. terfering with the integration cu be further ,.;pirated by changing the 

pH of the buff'er. Should it become necessary ·to -c!:ange the. ·.pH of , 
the solvent buff'er to effect a better separation, 'the ii;pochlcrite and 
OPA !!OWll should also be adjusted to optimize the g:-e&iest response 
for glyphosate and .-\.MP.-\.. The 11H 'and, the amount oi,excess ,hypochl~ 
rite ~,~ OPA solutions present do eff'ect the reactions. :hat produ!=e the 

, •· • • • . • • ( , " / " I .. " ~ .....,

fiuorogenic responses. .• :·: ., , · · • :. '• · · ·· ·· · · · · . 
" \ . . .. --- .. ,,

The Ca(OC1)2 ~action coil can be run at io'om :e:nperature cut 
temperature should be .constant throughout the run,: ·,~ariation_of tem­
pera.;ure by several degrees can eii'ect tlie· response -,f :he_ glyphosa.te 
peak: To prevent problems from _temperat~. vviatio:i. :he Ca(OCI), 
rel\Ction coil should be'placed in a temperature cont:c.led :nodult! such 
as the Kratos URA lOO er 200 reac:ion chunber/co,~"l :e::nper:uure 
control module. A :e:nperature .oi 40-C gives the o;:::.:num ~~sponse 
for both giyphosate :uid AMPA. 

t."sing :he ;iPL:. conditions give:,, a.::iov~.. -:he :uia..:,t:s ::::::.e ·~etwe<?::. 
l:ijections :s s;,prox::atelY ~~- ;=ii=.!ltf!! . .ie;,e:iri!::i; -=~ ::.? ~-~:..1:!~:, ot ::-:.e 

•· -:oiu:n:i. 

• 
-- .,' 

v-,,,-~~f •'.. '··· . : ... ,. ·.: .:.-; 
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