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INTRODUCilON 

Qualit}' Management and Analytical Services, Inc .. residue method QMAM94002 is applicable for 
the quantitative detennination of residues of MCPA, MCPA DMAS, arid MCPA 2-EHE in water., 
by capillary gas chromatogr&phy with mass selective detection. The validated limit ofquantitation 
(LOQ) for water~ 1.0 ng/mL as detenniried by Quality Management and Analytical Services, Inc. 
This report contains the results ofan independent laboratory validation ofthe residue method. 

ANALYTICAL 

Sample Numbering, Prenaratian and Storase 
' 

• 

. Untreated control water samples were obtained from a freshwater well at Wildlife International Ltd. 
The well is approximately 40 meters deep and is characterized as moderately-hard water. The weJI 
water was passed through a sand filter to remove particles greater than approximately 2S µm, and 
pumped into a 37,800-L storage tank _and aerated ~th spray nozzles. Prior to use, the water again.· 
\VaS filtered to remove·microorganisms and_particles. Ufµque siTTlple numbers were utilized.to 
i~entify and track the __c<;mtrol samples. · · · 

. .. : 
Preparation ofSolutions and Standards 

Solutions were prepared by following the directions stated in Section I.1 - 16 of residue method 
QMAM94002. Standards were prepared by following the directions stated in Section J. l • J.6 of 
resid~c method QMAM94002. 

Fo[!;ifi~iop; ofRs;oyery Samples 

Control water ·was fortified·'as described in Section L.2 of ~~od QMAM94002 at the I .0, 10 and . 
_100 times the LOQ for_MCPA; at t~e LOQ for MCPA DMAS and MCPA 2-EHE. .. 

Sample Extraction and Analvsis 

Once water recovety samples were fortified. they ~ -~ed as descnOed beginning in Section 
L.3 of method QMi\M94002 with no exceptions to the method. , . · ; 

• 

·,4. 
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lnstrumcntation:·t ·. ', , . : .., Hcwlett-Pockard Model S890A gas chroinatograph ~. 
1 • • ~ : , ,1 } • ,Hcwl.ett-Paclwd Modcl,7673 automatic injector : • J·' .. 

• ,',· 1., ; '.l .· 
.... 

1, ~" 

~I,.!' 1-

Hewlett-Packard Model 5971A mass selective detector 
Hewl~-r~..Mo'!clG!O~~da~.sys~SO~ll!C. 

. -~. ' ,_() '1,,,.. -
b'~_' 

Column: J&W Scientific fused silica capillary Durabond-5 liquid plme; 
30 m x 0.25 mm i.d.. 0.25 µm film thickness 

' .. : :, '' 
Tompm,turc:

' ColumnI. 

.,,, 
I ·,,:,.InjCCtor
l ·- Jntcnacc ---;~"", ,,,. ,;, ' 

i 
,· 

' 
' •· 

• 
0, carrier Gas: 

Head PrcssW"O 

' : 
Injection Mode:•,,

• 
1 - PurgcDd,y' ' Splitter Fl~ t. 

Septum Purgef 
i 

Injection Volume:) 

) 

80°C for 1.0 min. 
so 0 c·to 300"C at 30°C/min. 
300°C for 5 min. 

I i •,;,. . .' i 
· 1~' r. ;. .r;, · · L 

J 

250°C ' "' 
280°C i 

. ,. ·.'. .,.,•·.1 

heticin \,'! .· ,,, .-~- ... :, Ji,'•' . J. •':,. 

•. I, ;-, _ _-~. ••.:.r • 11'..,.,. .) 
' 

8psi · 

splitless 

1.Smin. 
-SOmUmin. 
.s mIJnun: ..... 

2µL 

,' 
electron impact selected ion monitoring (70 eV) ')

1 ~,-, :- .1..•, ,t,,:;:~ '.· ~'. •0 ::;• ' "(: l :.; ' ·. : • " • - '. - •.-.I . •,-I•;··/·CalibratiOll Prograiri ,m•'<imum'scnsitiviiy autoiune ii',,. 
Electron Multiplier 1800 volts (approximately' 200 volts above autotune)

I 

I,' Ions Moniton:d: 
MCPAME 

. 
MCPA 2-EHE 

.. 
Dwell Time:• 

m/z214 (quantilatioo) 
mlz 155 (confirmation) 
mlz 216 (eoofirmationr
••. ,_ r \ . • ,; - • 

' - -,._. 
.i 

m/z 312 (quantitation) 
m/z 202 (eonfumation) 
inlz200(confuniation) 

70msec 
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Rewmzmrtive Caljbratjon Cuoom . 

The coefficients ofdetennination (r2) ofthe least squares equation describing the detect Or response 
as a function ofthe standard curve were determined. Typical calibration curves for both MCPA-ME 
and MCPA 2-EHE are illustrated in Figures 1 and 2, respectively. Typical chromatograms of 
MCPA-ME an.~ MCPA 2-EHE calibration ·stan~ards are illustrated in F.i~res ~ and 4, respectively, 

Calrulation of Percent Recnverv 

The standard curve was prepared by plottirlg tfK: MCPA ME or the MCPA 2-EHE COn"centration 
(µg/mL) OD the abscissa and the respective detector respOhSe (peak area) on the ordinate as shown 
in Figures I and l. Linear regression analysis was applied to the data to determine the concentration 
in µg/mL with resp_ect to the detector response as shown below. _ 

,. 
. For ~pl~ using the data from Figure i,: · ~ ., 

• LJ!=x 
m, 

_ Mci>AConc:(,ti!ifmL)inF'maJSOlutioil "'- Ceeakarea)-H55S741) 
. · ·. • . 1976548.46 

MCPA Cone. (ngimL) in Sample =.MCPA Cone. in Final Solution x 40 x 
· additional dilution £'actor 

The net concentration in each recovery sample was determined by subh'a.cting cm 'avParent MCPA 
con_centration in the ~ntrol sample (if present) from t~t .9f the gross MCP~ concentration in the 

, recoverysample. , .. •·:. , • .., ••, _ • 
1 

• • , ', - • • '.T , , • 

. For eiamI)le, using the data froffl F}gure$ 5 and 6~ . 

MCPA Cone. =MCPA Cone. MCi.>AConc.. 
(net ng/mL) (gross ng/mL) (control_ ng/mL). · 

MCPAConc. - 1.13 0.00 

• 
(net ng/mL) (gross ng/mL) . (control ngimL) 

., 
·, 

http:1976548.46
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MCPA Cone. • 1.13 • .;--! •. · '1.•~.·~ ' · ·· • • ' 

( net fl&"mL) . . • . 
,., .• ' l · .-..~.. •~ : ' ·•': ~ ./."'• . .-.,:• .c '•',i - ~~\• ~ •.•. ~•.f . � " >•' •( 

.r, Theperc:crtt recovery W1U deu:nnined by dividing lhc net concentration ofeach·ree0v«'J saiilplc byI • . the theoretical conceritralion added LS shown below:· '. - ·• . •' ; ' , . '' .. r • . . . . . 
t ,. I. ,:,...,.,. - • . . I • • • • , I ·~ t ,, I _.... ' ·,. . • J ; ..... • !. !,.,,~ - ,.....__ : \ i J . 
I .•: •. r · ... · ' · r~ ·' ·Re~ery-goc•i~o~~ " 10~1oI. 
j ncentration e 

* \. • .. • · ·t- ' . ! ... ' 

Usina I.he data from Figure~. the percent recovery ofMCP A was c:aladated as: . . . . 
• . T , ,. , . ~ •. ••--:. ~ •. _. ·• 

, _.., •... . 1 ·· f , 
~~t'i3~1lfd' " 100"/4 

~ · 1.00 mL A ed . , . : , 
{ · ' " •... f'.. f ; . . 

• 
.. ' . -.. . ' . 

Av~e RCOveries for each IDalytc in the matrix were calculated by dividing the sum ofthe p«eent 
recoveries by the total number offortified _samples. . · . t .. :• .•. 

Slalldard deviations for each analyte in the matrix were also det~. The standard deviation was 
~ailated by summing t!Je squares ~ th~ individual deviations from. the average recoveries, dividing 
by the'number ofdegrees offreedom, and extracting the square root of the quotient. 

..I, ' 

1,�• ·,. 

< . 

l. 
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• 
DETERMrnATION OF 4-CHLOR0-2-METHYU'!-JENOXYACE'IlC ACID 

DIMETHYLAMINE SALT (MCPADMAS) AS rrs ACID EQUIVALENT. ,c.an,oR0-2-
METHYLPHENOXYACEI'ICACID (MCPA).A:ND 4-0U.OR.0-2-

MEIHYLPHENOXYACETIC ACID 2-ETHYLHEXYL ES'IER.(McPcA, 2-EHE) [N WAl'ER 
SAMPLES BY GAS CHROMATOOR.A,fHY wrrH MASS SELECTIVE .D~ON 

for the: MCPA TASK FORCE~ 

• 
Edited by 

R.L McKellar 
DowElanco 
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( MEIHOD NUMBER: QMAM94002 -~2oJ2:9 

A. 8"opc. 

This method is applicable for the quantitative ddenninatioo. ofMCP A OMAS. MCPA. 
mdMCPA2,.EJIBiowata-ranging·lnconccatradonftomaLim.itofQuancitztion 
(LOQ)ofl.0 to IOOOng{mL(NoteO.1). . 

• 
B. 

'... ·-,.. --. . ,' 8 •• . . , . 8:qc:Hn ¢f'CO*(CH~
'1-, . '.' CH~_ .. ~_ ... :.: 

r• a a 
(I) (II) 

0 8II 

... 1 L,.

q:: q:~· 
a a 

QIQ QV) 

(I) 4-dtloro-2-mcthylpbenoxyacctie acid 2-ethylhexyl ester 

• 
OQ. ~~2-methylphcm)xyacctic acid dimcthylaminc salt 
(Ill) 4-cltloro-2-mcthylphc:aoxyac:ctic acid 
(IV) 4-chloro-2-mcthylphcnoxyaecti~ acid methyl,ester (MCPA ME) 
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C. 

• 
A wa1ersamplc is combined wicb.sodiwn bicarboMtc and ccwcted twice with bcnne.. 
lhc be:xznec:oataim MO'A 2--EHB(P'RACTION A).mcl he!d for lmt:rwodc-up. The 
sample is heated to remove r=ichza.l. hexane. acidified,. and passed through. a pre,. 
coudilioned SPEeartridge. The cartridge is dried and MCPA is eluted with 
metbanolho=tone. Tho cluant is ~ and daivatm:d to MCPA ME with 
BFJ"methmol The~me swamped with water."combiued with FIU.CrION A. 
md MO'A ME isputitiooc:dmtohmoc. Thti beDDO is CODOeDtmtcd to a known 
~lume aud a.a aliquot is injc:aed on a OCIMSD tbr quantitatio1L 

D. Safety Pic:caulions 

Each aualystsbould bo acquawcd with the potential lw:ards of~ reagents. products. 
and solveut!I bcf'OII" commencing 1~ work. SOURCES OP INFORMATION 
JNCWDE: MA1ERIAL SAPETY DATA SHEETS., PRODUCTI.lTERATIJRE.. 
AND OlHER.DATA. Safety womzation oa pwducts listed in di.is mcchod should be 

,, __ - - !ho-· _____ 
Duposa.l ofreagents_ soh'eots. and n:actants must ba ia complia.aco with tbc laboratory's 
StandardOpaating~("SOPs)mdwitb.local.stiti:_andfcde:allawsand 

. 

Exercise nonnal labaarory precautions wbczi llSi..ag labotatory reagen~ which 8lO 

flammable and/or could be toxic. F1ammabJc sotvaits must be used away from ig:aidoa 
sources and potentially toxic ma.teriab should be used in a hood. Wcu apprapriatc eye. 
hand.and clothing protOCcion wbca. wodcmg with the matQials. 

Cor,:;.cntratcd acids and bases arc corrosive and can ca~ severe bums. It is impcmive 
that proper eye and personal protection equipment be wom when handling thcsie 

E. -Equipment (Nate O.l)

• E.I Balance, Analytical. Model AB 100, 0 to 109 g. Mettler Iristrumcnt Coi-pcntion. 
Princeton-Hightstown Road, Hightstown, NJ 011520. 

E.2 Balance. Electronic, Top-Loadi.na:. Model TP4KD, Oto 4000 g, 0'haus 
Corporation, P.O. Box 900, 29 H:l!loV<;r Road, Florh;im Pa.rk, NJ 07932. 

http:Top-Loadi.na
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E'-3 O:ntrifuge. Model IC. to u:cocnmo=c 15-mL centrifuge tubes. IDtenmJioul 
Equipmeiit Company, 300 2nd Avenue, Needham Heights, MA_ 021~ •. 

E.-4 ! Chc:mstation. Model B.02.02. Hewictt-Padaud Company, 2150 C,cmcnillc 
Road. Wiimingtoo. DB 19808. - . r 

e.s ' Qimpa', catalog number S710-0979, ~.Pacu'.ro Company~ • 

.. &6' E.:.,.-,QMASModdlOO.QuwlY..,;,._.;,;,.Amlyticd-
; ~ Inc.., H...,- 32 N. Walhalla, ND S&282. 

F..7 Gas cbroma10graph. Model 5890 Series 11, equipped with a Sm mass selective 

detector. H~-Px.kmd Company. 

· • E.8 Hot plate, IT X Ir, Model 2200, TbemwlyDc:. Cmtin Malhcsoll Sc:icntifie. 
Inc., 7671 Equitable Dr .. &k:D Prairic;MN 55344-3676.,.. 

E.9 Shaket,tt:tlP, tl1g,capab\.cofacbicving lSOcmirsiomperminllte(epm}. 
Model 6000,, Eberbach CorpotmoD, SOS S. MaplecRoad. P.O. Bax.1024,Azm 
Arbor, MI 48103. 

;>;..~ ,-• ..;, . , ·r • •· "t 
E.10 Stiaker, wrtcx. Model 0-560, Scicntificlodustric:s. Ine., Bohemia. NY 11716. 

E.11 V&CUWD manifo~ /v:oJ. Bond9 Sl'ESystcm.cmlog numbcr280-66S, Curtin 
Matheson Scientific, Inc. · ·Ii . . ~. ,..,_ '; 
Water bath,. Equathcnn. catalog munbc:r 273-81 ), CmtiD Matbcsoo Sc:icntific. 
IDo. . ' 

_.,,,, 

,F. -,- GlasswarcCNoteO.2) :· -! ~ ': : {\ 

'-"_.. --, • l ~ .•• ~• ' • ,._. 

F.l Bottles, wide-mouth, glass. 200-mL with P'IFB-liocd caps, 1-0lem Research. 
catalog number I 52-926, Curtin Matheson Scientific. Inc. 

. . . '),. --
F.2 Centrifuge rube, conical, glass, l.S-mL graduated. Kimax. catalog number 

,:.: •;.-:" 253-822, Curtin Matheson Seientlfic, Inc. L. 

F.J Cylindcrn-, gr:i<tu:ltod, gl-:=, 1~ deliVCI" 100-mL. Pyn:x. catalog number- 312-404, 
Curtin Matheson_ Seicntific. lne. 

:.,, ,\. -· ., .. 

r 

http:Pacu'.ro
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FA FbtskJ. VOiumetric, glass, 25-mL, Kimax wilb ground-glass stopper,.sata.101 
number 393-298, Cwtin Matheson Scientific. Jne. • 

F.S FlasJcs,. w1umctric; &lass. 100-m.L. Kimuwitb groand-glass stopper, catalog 
number 104-323, Cartin Matbeson.Scic:Ptitic. loc. 

F.6 Flasks. vo!umdric, &Im. 200-ml., Kimax with ground-glass .stopper; ca~og 
number 104-331, C\lrtin. Matheson Scientific, Inc. · 

( 

F.7 Flam, 'VOlumetrie_glass.1000-mL.Kimaxwilbground-glassstopper,catalog 
number I 04-36', Curtin_Mathc.wa Scientific, Inc. 

F.I Pipcts. Pa s:t, -«ypc;. disposabJe. S 314-hlch. Kimax. series 72050, catalos 
numbcr 081--083, Cprtin Malbcson Scientific, lac. 

F!J Pipcts.graduatcd. to deliver 10 mLia 1/10-mL incrcm~ Comiug.catalog 
number250-789, Curtin Matheson Sciei:tific; lnc. · 

P.10 Pipctl. volumdric, amA. to deliver 1.0 mt.. Pyn:a; catalog 11Umbcr2S0-816, 
CwtlnMolhe,oaS<!<ailfi<;Joo. . 

F.11 Pipets. ~Cass A. toddivcr4,0 mL. Pyrex. catalog numbcr250-819, 
Otttia~~Inc. 

F.12 Pipcts,. volta:nctric, Class A. to deliver 5.0 mL. Pytcx, catalog number 250-al0, 
Curtin Matheson Scimtifu; Inc. 

P.13 Pipc:ts. volumetric. Oms A., to deliver 10.0 ml., Pytex. catalog oumbc:r2.S0-121, 
Cwtln ......... Scl<nli&,Ioo. . 

F.14 Pipets. volumetric. Class A. lo delivez- 15.0 mL. Pyrex. catalog uumbcr250-8ZZ. 
Curtin Matheson Sciclltific, Inc. 

F.15 Pipet:s. volumetric, Class A., to deliver20.0 mL, Pyrex, catalog numbcr2S0-823, 
Curtin Matheson Scicnlific, Inc. · 

F.16 . PipdS, volumcrric:. Clas:s A., ia delivcr2S.0 mL, Pyrex. caca1og numbcrlS0-324, 
Curtin Maiheson Scic:ntific., Inc. . 

http:Mathc.wa
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F."17 .. ~~~ A:to deJivet50.() mi.. Pyrex,,'cata!o~ -~190-363, 
Curlin Mathaon Scientific. lne. . ' - • 

:, ·· F.18 •• stoppeis',numbcr9,p-ound-glas:s. Kimax.catmoa:~mnbec219-i1J, to fit F.4, 
Outiza Matbe:smi Scientific, Inc. ' 

• 
F.19 Stoppers, fuimbcr JJ;ground.gliss, Kimix_ caalog ~umba 21?-121, lO fit F.5, 

Curtin Matheson Scientifii?, Inc. ·' 

' .. ~-'"" ~ P.20 · &oppm,~ 16,~&SS,Kimax,c&ta!og ~2i9-l39, to fitF.6, 
Curtin Matheson Scientific,. Inc. · 

F.21 . Stoppcis. IW!Dbcr :ri, ground-glass. Khm:x, c::ataJog 11U1I1ber- 21,.:1S4, to fit P.7, 
Curtin Matheson Scientific,. Inc. 

,i .- ·F.22 Syringe. glass, 10-µL. Hamilton, catalog fflbcf 9301-0725, Hewlett-Packard c.m,,n,,. . . . . 

· F.23 "Tcsttobc,.glass.20-mL.~Kimblc,catalog~~®7i7,CUJtm 
Matbczoa. Scientific. Inc. -

•" ;-. F.24 .V-aafs.mrEoi.ajcc:tor, gtas,.:i~wich~..;icaps,~numbcz:•s18t-J.400, 
Hewteu-Padwd Comp:any. 

G.~ · . Materials (Nc:ite o:i) .,. 'l • •. ' ·· ('. . .J. :-,, 
0.1 Adaptem,. SP&-resc:rvou-, J&.W, c:ata1og number 285-302, Curtin Mathcsoa 

Sciamfic:,JOC: I• < • ._,,·, 

G.2 'Air,compteSSed.calalognumbcrUNl~Genex, 7002ndA..-cnue.Oes 
Moines, IA· 50302. · . 

0.3 Caps. p1asuc. PTFE lined, .size 45-400, catalog number 237-62 I. to fil F. I, 

• 
~ "'-:. • • __', Curtin Matheson Scientifie, IIIC. . . . -· 

0.4 C.ap.s. pbcnolic. PTFE fined, size., IS-41S, catalog numbcr22~ 167, lo fit F.2 and 
• j'o • - F.23, Curtin Matheson Scientific::, JDC.. ; 
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0.S Camidges. SPB, A,;-.aJ. Bond,, catalog nambc;r274--3S4, Curtin~ 
Scientific. lnc. • 

0.6 Cohm:m, HP-SMs. 0.1.S mm x 30 meter, c:ZPillary, 0.lS pm film thiclmess, part 
number 190918-433. Hcwlett-Pacbrd Compmiy. 

G.7 O10\"CS,clcan_ liot--fi=. part number 8650-0030, Hc:wJett-Packanl Company. 

• 0.8 Liner. iajec:tion, sinpo-tapc-, deacti~ part number 5181-3316. Hewlca­
Paclard Company• 

0.9 pll--p!I0-14,Colo,plwt.<amlog"""""'J93-209.0rin- . 
Scicnti6e,. lnc. 

0.10 Reservoir, SPE. 70-ml.,J&W,catal.ogownbcr7004003, CurimMatheson 
Scientific,. Inc.· . 

0.11 Rubber bands. 1/4" x 3-112'", catalog number 942-7~, Quill~ P.O. 
~ 94080. Palati.DC, IL 60094-4~. 

0.12 Sand. sea. E.M.Sc:ieoco.catalogm!IDberMSX0076-l, Co:rtioMalhcson 
Sclcntific, tnc. -

G.13 Septum, I 1-mm, Jow-blccd. catalog numbcrS111-126J, Hcwl.etc-Pacbni 
Compa!ly. 

0.14 Swab$. coaoa. catalog numbcr2S9-092. Curtin Mafhcson Scicmific,. lac. 

0.15 Vial closures. 11-mm aluminum,, PTFS-lincd, partnumber 5181-1210, Hcwteu-
Packard Company, to fit F.24. ·-

G.16 Weighulg paPQ'", 3• x J•,Laberaft.cata1ognumbcr340-9I9, Curtin.Matheson 
Scientific; Inc. . . . . . -·;. • •. . 

• H. Chemicals (Note 0.2) 

H.l Acetone, Omnisolv, Pcslicidc Residue Quality, E.M. Science. catalog number 
MAXO 116-I, Curtin Mnthcsoa SciattifiC. Inc. 

http:Palati.DC
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. H.2 Ammonium hydsoxide. 28 %. B.M. Seienoc, catalog number MAXUOJ..3, 
•Curtin Matheson Scientific. foe. · · • 

H.3 Bonin lrifiuoriddmethanol, 12%, catalog number 26,412-1, Aldricb. ~ 
Company. 100 West Saini Paul Avenue, Milwaukee, WI 53233. 

lL4 C.arrier~~um.Ul~_HighPwity,Ocriex. :. . \"~ 

• HS Hcxanc.OmaiSolv,KM.Sc:icncc,cataloa:awnberMHX0298-1,Cmtin 
Mathc:sonScicntific. Inc. • - ~. . _- I 

H.6 Methanol. OamiSoh', Pesticide Rl::sidue Qualit}', E.M. Scieooe. catalos number 
. • MMX0414-I, Cur6n Matheson Scientific. Inc. 

H.7 PFl'BA, 99.9%,. fortuning m spectrometer, catalog number BS00-0656,
llowldl-P,obnlComp,ny, ' . • . r· 

H.8 ~acid. 85%,.ACS. Chcqrure. ~number83i-:SJ6. Curtin 
.G.' Matheson SciClllific. Inc. 

H.9 . SodiuaJ. bicrl 1 ,powder, E.M.ScieDco.cmlog l1Wlber MIDC032.S-S. CurtiA 
-Saamfio,loo. 

lll0 S~analytical: (Not~ O~. ..i ILlO.l 4-chloro-2-methylpbeoox, tic •eid 2-ethylhexfl ester 
ILl0.2 • 4--chloro-2-melhylpbcnoxyaceticacid dimethyJaminc :salt 
lll0.3 - 4-chlcm,-2-mclhylphcnoxyacctiC acid . . 
H.10.4 4-dtloro,.~lphcnoxyacctieacidmethyl~ 

H.11 Water, deionized {DI), Culligmi. ~osmosis.activated charcoal filter, and 
. deiOIIQQ" resin taab. Cullip Watu C.Onditlonin&, 416 Gateway Drive. Giand 

• 
,. Forks.ND 58102. . . ' . ' 

. I. Reagents (Note 0.2) ; 

I.I Ammonium hydroxiddmethanol solution. 5 %: Add 10 mLof 28 % 
ammonium hydtol!.idc"solution to a 200-mL volumetrie flask.. Dilulc to volume 
with methanol and mix, · · 

http:Forks.ND
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u '~":c~~I~ ~~~0~~~·==~=-
andurix. 

1.3 Aeetonc/hc:x:me solutiou. I %: Add 10.0 mL ofacetone to a 1000-mL 
volumetric flask. Dilute to volllml: hc:xanc and mix. 

• 
t4 McttzxV t solutiou. 10 %: Add 20.0 mL ofmethanol to a 200-mL 

volumetric flask. Diluto IO volume with aoctcDc alJd mix. 

LS Pbospboricacid solution.1.5%: Add.500 ml.o!Dlwatertoa 1000-mL 
votumctric flask.add 15.0 mI.ofas % phosphoric acid and mix. Dilute to 
volwne with DI watcr and mix. · 

1.6 Sodium bicarbonate solution,, 1.0 li: Weigh 34.0 g ofsodfllm bicubonaie into a 
__1000-mL volwnetrieflask, add 500 mL ofDI wateraad mix until dis.1otw:d. 

Dilute to vohimc with DI water and mix. 

J. 

J.I MCPA2-EHB~standatd. WdgboutO..IOOOgMCPA:2-mlB 
analytieal ltmdard.ODtOapicco ofweighing paper and transfer to a IOQ.mL 
volumetric flask. Rime the wdgblng paper with methanol and transfer the 
rinsate to the volumc:tric flask. Dilute to YO!umc with methanol to prepare a 
I 000 µg/mL ~ solution. 

J.2 MCPADMAS analytical standard. Wdgb out0.1224 g MCPA DMAS 
analytical standard onto a picco of~iping paper and transfer to a 100-mL 
volwnetric flask. Rinse the weighing paf)!:i"with methanol and lnnsfer the 
rinsatc to the vofumctric flask. Dilute to volume wilh metlianol io prcpatC a 
1224 pg/mLstock:sotution equivalent to 1000 µglmL MCPA (Note 0.4). 

• J.3 MCPA analytical standard. Wdgh out O. 1000 g MCP A analytical standa:d onlo 
a piece ofweighing paper and transfer to a 100-m.L volumetric flask. Rinse the 
weighing paper with methanol and tr3.nsfcr the rinsatc to the volwnetric flask. 
Dilute to vol~c with methanol to prepare a 1000 µg/mL MCPA stock solution. 
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J.4 Takcthe lOOO'J1glmL~udonsfromJ.I toJ.3&Ddscriallyd.ilute~las 
• : • given in tableJ.�. Each standard can bo"pqwt:dsc:pamdy or m combication 

·: _,,... byccmbining·l cnl.ofc:ach 1000 pgfmLsolutionfromJ.I.IIDdcithdJ.20rJ.3 
in a 100-mL volumetric flask. and bringing it to YDlwnc with methanol 
(NotC 0.5). • · . 

'•.1-~:"ri~..-· 1 ''.• \,,.' 1 ', (\. .1'.· .'.-·,'( ·:· !.f ~n,~·:,,A. Li 
Fortific::&tionSolutioas:' .::-·1-~ ·.,t-1· ,·: ·-·~t.· 

• 
o:•. • •; (I) •• ·· (2) (l) (4) :·. (5) 

Cone. or· Aliqoot or ruw votume Com::. or Fortified 
Initial Initial· ofDilutcd F"mal Cone. in 

. t• ... ~1,• ~-. Ssi!ntioo ,, ·.• :.r~ ::.~ 
~-.,. · µ.glrnL • . ml., ' · ., .mL · pg/mL "ngfmL 

1000 10 ·,tOO .,: -~-, -100 1000 

,,. , 100 • , 10 100 , 10 100I 

1 
·,._.: ... '·_ ,l 10.0' '11".11';to'..1·'•fJ. ·100·•.·;-:·,; ·1.0 t't 10.0I .:. ··' l. J.0-' -· lf : ' ;10 • 'JOO , 0.10' l.0 

1) 1 mLofthesolutionincolunm4 per tOOmLofwatc:rsamplccqualsthc 
_~ :o rtttlon given in oab,unn S. ._..,.,. ., 

J.5 MCPA methyl esu:rmalytical standard. Weigbout 0.1069 gMCPAME 
analytical stmdmd oato • piece ofv.ci&f!mg paper aud trlltSfcr't.o a 100-mL 

-TOlmnetric. flask.. Rime the weighing papa'wilh mctbmol and tdllsfcr the 
· rinsatc 10 the volumetric &,k. Dilute to volume vmh mc:thmo1 to ~ a 
·1069 µg/mL stock solution.equiwleat to 1000 µg/mL MCPA (Note 0.6).! ) ".f.•,/>.1.1, -'If'•.!.,; ~-, - ,.1 ~- ,, .··-, 

., ..,·-·~'"-· ~;.l,::i'•.· JI 

' .. . .. 

• 
·' ·., 

. ~:•~:<-,·I ._·--~ ·I• • 

,,1-. •.. ' .... . r: ":· -~ . ~".: . 
. -,··,"'! . ·.' .. : :_. ~"' -\,. -i-~ 

. ' 
'.,,:,; .. ~,. 1-1 :•i,•;c .,~~., .... 0·1:.1.:J,(.~.) <\•" ., ~- ' 
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J.6 Oilulc:1bclOOOµg(ml.stock:olutiaQofMCJlAMEandMCPA2-ElfBwilh 
bcxanc ill the followiag ~ to obtain a series ofcalibndion standasd:s that 
contain boch mutlytcS limn one-half the LOQ 10 10 times the LOQ (N"O(e'O.7). 

• 
Cone.of Af.lqt!Olof Final Volume Conc._af 
Initial Initial ofDilul:cd Final 
Sa1mimt &llwkm_ Sobttion .. Sotvlion 00 
urlrnI ml rnf, urtrnI 

1000 . 1.0 100 IO 
10.0 2S.0 100 2.5 
2.5 10.0 100 . 0.25 (b) 

10.0 1.0 100 0.10 (b) 
0.2S 20.0 100 0.0SO (b) 
oz 10.0 100 oms Cb> 
025 50 100 00125 0,X,;) 

(a) the MCPA MEnandard conccutrations~cquivalcnt toMCPA 
(b)· tlacare tbesericsofstandards that make up thcc:ahOt'ation curYC. 

(c) this standard is equivalent to one..balftbe LOQ and is also included m. 
lhc ~o£stmdards di.at make up the calibntioo curve. 

K.I Set up the imtrumeut usiag maau£acturccs spccificatiolis. lnJet liner, septum. 
and column should be installed oa the splitlsplitless port oftho GC/MSD 
accordina: to ~~ using lillt--ftec: gloves. 

K.2 .Perform an autotunc on the instrument bcfoni the analysis of a set ofsamples. 
The ions at mh "69, 219, and S02 from perfluorotnl,utylaminc(PF'TBA} VCused 
to autotune the instrumenL The autotunc adjusts MS parameters mi:! c:alibrates 
the miwi axis so that the instrument will achieve maximum performance. 
R.csults from the autatune ~ should be compan,d on a daily basis to point 
out drifts°" the ocx::d for ion-souit:e cleanina:,

• 
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K.3 · lbcana!ysisofthetargetamlytcsispcrfarmedinlbesel=i:1=d ion i::ngclitoring 
(SIM) mode. The ions to be monitored for M<l'A ME and MCPA2--£Ha are 

.\ • .J - ., ..) ~ . shown bdow: '-· . . • 

• 
. Analytc-~1-Q~---·""_·on_Ion_-l-Qwd..:....~ifi:..._"~'°-•-'·-1-Qwd..:...._ifi_«_Io~•....:.2~ 

MCPAMB=--l--~'="'---l.c...'-'=~:..._....:.+-.:....~2=1=6--l
t· MCPA2-EHE lll ~- 202 200 _ __.______.....__~...____....1' 

' .
K..4 Typical (GCJMSD) opcntin1 cooditiom for thuualys~ ofMCPA ME and 

t ~•!1 ~-~ _M~A2-EHB.~sumrnariudbel~, . -- . 
' • I " j I ~ / 

lnstnuuentatioo '' , Hcwlctt-Padcard Model 5890 Series II Gas 
CiromatograpblMSmMass 

.. --. ·. '\ 
. ~lum.n, .,,_, ··t1 HP-SMS; 0.25 mm i.d. x 30 rn. 015-µm 

fi~ thicm:ss.. . " ' , ,· 
. Hold 11 &0-C fm I min. then rmnp fiom 
. 80 -C to 3°'! ~ at 30 ~~ bold_ · S 

I mm. 
; . ' 

<i 

' . 
Cam.er Gas Flow Rate I mllmin ~ 

, 

• 
~ psi ,.. d '.;.· 

Injection Mode Splitk:ss 

Injection_Lincr SilaniZCd sinil_C--iaper 

htjector Purge: Delay u·min 

:ZSO"C 

. Hdi_~-:-· 

.... t.:. 

.
·-' 
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100 mLhniD (Helium) 

Iqjcdioa Volumo 2µL 

70eV 

. 1400 to 1900 V (typical) 

• 
Dwdl,_ 

K.5 Mus spectra for MCPAMEand MCPA 2-EHEui:.lhown in Figures land 2, 
iespcctivcty. 

K.6 Comirmatioa 

K.6.1 laju::t the scricl ofc:dibn.tion stmdan:ls descn"bod in SeetionI.6 and 
dctcrmiDe the ~mea/height for the quantitation and qualifier ion for 
eac:b.analytc.c.g.MCPA ME{m/z.214, ISS). 

K.6.2. For each standard ofeach analyte (Section JU), caJculate the 
confumatiori ratio. Tho avaagc confumatlon ratio ofthe staadanls will 
bcuscdtoconfinnthepn:scoc:cofca£banalyte_in_~watersamp1cs. 

fMMCPAMB: 

Cmrjlrmatlon Ratio ... &et dccaefCa,,f,rmgtfan "za 
-- · PazA:Aru.o/Qptmtlralion/on 

Co,r/lrmol/01t Raiio .. Pro&: ArerjHt:ipht at mfr 111 
PW.Anil/Hdg/,1 at /IVJ' 214 

Le. CmrfumaJion Ratio • l!22JL._ 

2S6J 

C,o,¢n,,alion Rallo • 0.19 

• The pn::scnec ofeach analyte is co~firmcd when tbcc.onfumat.ion ratio for the 
11ru1lytc in the sample is within± 20 Ya ofthc iiv=SC found for the, standuds, 
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AsJ.y ofthe tfucc ions listed in K.3 for caeb analytc can be usc:d as tfie,. 
quantitation or c:onimnation ion in the evmt that intcdcrenc:c is ob:scrn:d in the . 
quantitationorqualifierions. • "· :f,•- · - · · 

L Rccovcty ofMCPA DMAS, MOlA. and MCPA 2-EHE 6om Water~ f 

LI Plac:c 100-mL ofmnple into I series of 200-mL wide mouth_~· 

L.2 Retain one sample u ac:ootrol and fortify lhoiemalafog lllmpJcs"witb the• approprime aliqll?' of~soluti!)ft ~~ io the tablcinJ.4. 
_ ,: r ::·•»,t 1.. ,( - !. • , "1,J I.,.1{_,'. I 

Trel-1 eadl sarnplo as follows: 

L3 

. ---~ 

LS. 

,:., L6 

AddJOmLbaanc. 

Add s·mL i NNaH~ ~ cap • 

Shake samples Ofl ~ reciPf0(3ting shaker at jso·cpm fo~ 1irmin. 
.. • . )<' ~ ·- ' ••. 1 !....~\ 

Tcarui~cr ~ bew= )ayer to � IS-ml. conical ~ ., • 

,- ......, 
L8 TtanSfcr~bcxanc~and~bi11ewilhthc~inL6. ~ 

. ,: ~ 

L9 . Using the QMAS evaporator;conc:cnlntc the hexane to �.O mL at SO -C under 
150 ml/min air flow(NotcO.8)and label FRAcnON A. 

• \ - ,:,t. ik•t._~• •• • .., 

This solution contains the MCPA 2-EHE and will be combined whh thC MCP A ME for 
final quantitation. • 

··.=·. 
LtO Place the wata from LS on a sand ba1h at 80 'oc for one hour to remove residual 

hcw,c. 

• 
·••.I' •- ·.'.~ :, 

L 11 Add I mLof 85 % phosphoric acid (Nole 0.9), cap,"and mix vigoroll.Siy by hand 

=-~U•-··"' _r~.10~~-c:t':o~~.0.10), ·.;t- '.:,~,~~ ,i·/t
0 

.·.•.r·!r ,u '•;..,).. .,1 · ·-·,, • ' • ,...,r:Ji•. cl_~t, ·~J ·"' .' r.i.·· 

http:r~.10~~-c:t':o~~.0.10
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L 12 Prepare a Aocu Bondi& CIS SPE column by placing a 7<HnL rcseryeir on lop of 
a 6-mL 1000-mg SPEc:utridgc using an adapter, set the vacuum at S inches Hg. 
and condition b:eolumn ac app;oximat.ely I drop/sec with IO mL o£mettumol 
followed by 10 mL of 1.5% H3PO�- Do not let tbccoJ~ go dry. 

L13 Quantitatively transfer the: ample liom LI I to the 70-mLrescrvoirusing two 
S--mLaliquots ofl.S % H3PO� solutiOD torinsctbc ~ Passtbcs:amplc 
through lbc column at 2 drop/sec (4 to S mUmin), After the sample has passed 
through tbe c:o1umn,. rm,ovc the rcscrYOir and adapter. and IUDO\fO any water 
droplets adhcriog to the SPE col:amn (Note O.U). · 

L.I� lnczase the vacwm to 20 inches Ha and allo.w the! column to dty for 2{J ~-­

L..IS Sct1hcvacuuro at SinchcsHg,, add 10 mL ofl %acetoncin bcxGCandelutcat 
J droplsccuotil itrcacbcslbctop oflbeClS packing and discard. PlaccaiO­
mL test tubcundertbccolunm and elute tbcMCPA with. 5 mL of 10 % 
methanol inacdOM. Discanl tbeCIS oolumn.. 

LJ6 Add I mLof5%ammoniumhydloxidoinmcttw,oitothcsamplcintbc~=-L.17 Evaporate the eluate to Incipient dryness at SO"af; under 200 ml/min a!r 0ow 

(Note 0:l9:_ 

L.18 Add O.S mLofmcthanol to u.eotropcoffthc waterc:arricdovc:rfrom the CIS 
column (Note O.11). 

L 19 Add 0.5 mL of20 % phosphoric acid in methanol 

L.20 Add I mL of 12 % boron trifluoride/methanol,. cap tightly, and mix by hand for 
IS seconds. . 

L.21 Incubate the sample tube in a water bath at 70 "'C for JO minutcs,chccking the 
caps occasionally duriog the incubation for tightness (Note 0.13). · 

L.22 Remove the- tube from.J.bc Willer bath, and cool. 

L.23 Quantitatively transfer the reactants from L.22 to FRACTION A using S mL or 
deionized water. · 

http:from.J.bc
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l L24 Cap_and :shake on a vortex sbaJcer- for S min. (Nole O.U). 

L.25 .Cc:rurifu,e rorJ miautcs'at 2000 rpm. • · 
Ll6 :Using adisposablcpipct,.removc thcwatulayc:randdisanl 

L.27 ¥uc ~~le~~ vol'teX mixer for 2 ~ at _Nab_~ (No_t_e ?;l_~). 

• 
L.28 Place.• portion of the bcx:anc in a 2--mL iqjcctioia vi.al, cap. and aimp the vial 

In~~¥~on the~ ~paph.for~titab<m ~g a masi 
scloetlvc dctcdo:r. . · ,_ ; , . _ ~ ' , . • '..•, ~ 

L.30 Dct=:liac the conc.cnCmtion ofthe final solution in JJ,W'mL from the standard 
~- ..... • 

1 curvc. Typic:a.!standardcurYClforMCPAMB~-2-EHEuisbownin 

r~ 3 and �, respccti~,;- ,.•. ( . .:. : r ,J 

L3 I , Calcul~c the: ng/'mL otsample by multiplying 40 times µ.sl'fflL found in the finalI 
•solution ti Ines any iddilional dilution feeler .. The entire formula i:! providedl below:, .· . .;), · !'...• .::,.··..•1· . 

: :·:.."!'f"L in sample,,•~nafmL inJina!."!'ut:"'! :'!..~ox ~t~'°!uti.~faaor_ • ; 

Pcrr:a,J ~ • IQ!qfnr(mf Wwi f'm1!Ut1 tarmz{:d - c«ql "f'(ml f;,,md fMffrraO i 100 
lolalnglqJf,adkd 

.}\1 . - j ·- ... ;; :--,, "· -.' •• 1' ' )"." ) -\~-· 
Typical~ for MCPAand MCPA 2-EllE can be found in T.ablc I and Il, 
respectively. --- . . . - . . - -~ . . 

M.. Ddcnni~;fMCPA'2-EHE.MCPAbMAS;~MCPA'tal~ ..... :•.' 

I . ,- ' .. , ,· .. 
M.l Begiti the analysis with Step LI then continue with LJ through L29, 

I 
ft '.' - -, ·• ~ - I • -•• 1 • -\!! l 

M.2 Dctenniac the conccntratioo of the final solution in µgtmL from Che ~ 
'i~-. ••:·.~•.'l'-•'1.·,,"!!',,'; _a,;•.·' ."!r ·,:'\-;:Cl~.J,.r,' .,':..) 

M.3 Calculate lhe ngtmL in the original sample by multiplying 0.40 ~ µglmL 
found in the fin.al solutioQ limes any additional dilution factor. the entire _. 
fonnulais providCd belOW:' • • ·, ..1.- • ·, ~: ·".,} 

, I . 'l. ' -,�-· .; '•• j .;.. ·," , "·"--'•. · 

trglmL in sample .. µglmL infinal wlutlon :r ,/0,: otfdiJi<m4! dilutlo,rfactor 
I 
• 

I. 

• • -· • ,, . ~' ' , • -" e • - ! 
M.4 Typ1C::U chromatograms ofswidard, control, and recovery are shown in Figures 

') 1.:.- Sttu:ougl!?· :.!:J, .. 1 ~--· ~,..-,1-:·-· 
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N. Miscdlancous 

N.l A suggested aoa!y&al set is u follows (Note 0.15): 

lowest standard (0.0125 µg/ml.) __,..._...... 

• 
ODIi ro::ovcry at the LOQ 
0.0lSpr/mL........(LOQ) 
OIIO l'CICOVCI)' at the L0Q 
fiold amp1, 
fiold ampl, 
O.OSOpgfmLsb.ndaid 
field~plc 
field sample 

,. ---.......
O.Q2S µg/mL mndaid 

field samp!e 
6cldsamplc 
0.10 µg/mL standard 
field sample 
fi<Jdampl, 
field sample 
0.25 pg/mL swxlard 

. 0.025 l,l~~standan! 

N.2 A typical analytical set c:omists ofsixteen analyses made up ofany combination 
ofreagent blant(s), controls. fortified controls, and field samples. These sixteen 
analytical samples can be completed to encapsulation in one eigbl4lour day. 

• 
N.3 Two cohvenient stopping points relative to volatilmtion and degradation~ 

Step L.16 just before evaporntioo and Step L29 affer encapsulation. In all cases 
the samples should be refrigcmcd when store4 longer than 12 hours • 
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o. Notes 

0.1 When MCPA DMAS is pbccd in water it isquantiwivdy dissocialed.to MCPA.. 
i-;,:, .).'1,j,;i ,J. ·~ • • • ,\. 1.-· ·, '. ' \_',( 

0.2 Equipment. gllssWarl=, u,akrials, ~;and chemicals ccosi.dacd to be 
cqu!vaJent 10 lhosc speci6cd may be substituted with tho uodcntmding that their 
performance must be confumcd bJ appopriate, tests. ~., · 

• 03 . ?~~=~•Fo"•t~ri~~~•!'·0.Box6J619, 

0.4 Tho molceular weight ofMCPA DMAS is 245.57. The molCCULu wei&b,t of 
MCPAi:1200;63. ~ntioofMCPADMAStoMCPAis 1.224. When 
0.1224 g ofMCPA DMAS is weighed out it is equivalent to 0.1000 g ofMCPA. 
.Weighing out the standards in lhis manner saves having to make a molecular 
wdghl ~ion for ,:very ~ytical sample. · ., 

. - r 
0.5 Standard$ Cn,m J1md J3 each contribute MCPA. To avoid ~icatioa of 

. _t:-:(~A. only one should be used. · · ,, 
0.6 The molceutarwcigblofMCPA ~-is 21�.55. ~iuolccularwcight ofMCPA 

is200.63. ThcmioofMCPA ME to MCPAis 1.069. 'Micii"ti.1069 gof 
MCPA ME is wdgbcd out it is equivalent to 0.1000 I o"fMCPA. Weighing out 

! the standmds in Ibis manner save, having to make unol~_weight _correction 

I. for r.:vcry analytical ~le. · .. · 

0.7 - ~initialditutionoflhcmetbanolie solutio~sbould not be greater than I mL 
methanol diluted to 100 mL wilh hexane to-~ 'lltf'j solvent immiscibility . 

problems. . ' ~ •'-
0.8: ..The evaporation ~tu$ mll$l be sel up in the same fashion each time wilh 

condilionsc;uefullycontrolled. ·' · ~ ·--. ~ · 

• 
"lj' l ·'~- f ·: 

,10.9 , .Add iieid to waler care~Uy • 

0.10 The aqueous layer must have a pH less than 2. Check using pH paper. Use more 
aeid iC necessary. 

http:is200.63
http:dissocialed.to
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· 0.11 Remove w.aa dropleu by using • cotton swab to absorb the droplets.:.. Residual· 
w.ater can inhibil the dcrivatization pcocess. • 

.0.12 Ia. some c::asc::s a small amount ofwater may remain from lbc Cl 8 cartridge. This 
step ahould be conducted whether or not water remains from step LIS. 

0.13 lzmDcrsD lhe tube into the wat.cr10 Ille same depth as the liquid in the vial. 

• 
0.14 Thcsamplc:stn shakca. horir.oorally by attaching the vials 10 the platform with 

n>hl=lmx!s. 

O.IS A Sllrm:ld should be iajectcd at the beginning and aid ofeach sample run and at 
k:ast every four smnpk:s throughout lhe JWL One oflhe standatds rnust be ' 
injeded twice during the nin, but separated by reagent blanks. controls, or fidd 
samples {Rc:fcr 10 N. I). · · 

• / 
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