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Sereeaing of PFOSlevelsin EaglesandAlbatross

Summary:
Tensample ofbidsrof i ser. ive hom veil bud ngafv romLysbass,ve recived a heEvinLb.Th ges vascolo rombis norteMisses( pl),teUpperPenna of Nichigan (3 ple,adth Lowes Pesto.Michigan2sump.Alivelaossampleswee tindfo int ouna thOffsCloploonSand landwiithe MidwayAilinte om central Pci Goan,
“Tosasamples ere extracts cx weeanalyzed quanti foc peroorocians

sulfonate(PFOS)byhigh-pressureliquidchromatography-lectrospraymassspectrometry(EPLC-ESMS).Aultdeniction vas verifiedby comparison of molarionELCeconGeobo cidaieandsandardial. Samples werequiver sg a reget solves ve“Th ple ofcles werdeed 0coin 20-77po peacoat(PFS),50 FOSwadeta ntheshoe bev hiLtofquan(10 po). Specieress2 siyapreter roschd o is repor."Th presctce of PFOS isicofcglesenvas veowing PLCESMSS. This{ecoiqu providsanadiionaldegre ofcat theshedepiction byspecially owingnascaugics sos(30,55, 130, 80, 75)charac fhPFO peice eh(a » 499).“Toprec ofoweels of PROSA,pearosanealoyamid,wis lncondchotesamplesof cage5m.
Experimental mmary:
A—

aicontroledevraneparingrage, buy amon sft(TBA),0cacheapyfro th mar.Anion pounds isFOSand fumes(POA)aroseicively peta he cationic reagent. Subsiuet tefom of teToA-4sioni, eat alr 10 0 pola cpa vt(il cet,di,decal bnthant for APLOESMS amavis !
HPLC: CharacteristicreunitntesforPOS

HPLC,1 lotoftecrc nctnd andpsd rough croeminprapic column.Based ontho affiy of the anata fo th ionshai htcou lative he id lephasepusiag thro the columa,teasti end or 3chasers amuatoie. ForCampi,in anda suion, PFOSmay ct t10.3mio.Recationimsbewee3SamdardEFOS sionsud he sn cuted rmsr nays erBehdfo wi 19 ohHPLC em.
ESAS:Detctonan motoringof he molec ion

alysis of PROS sandersindices tha te primary on characteristic of FFOS i =499ams, comsponding te mas of th ionicmurat (GE 5011. Thi fonyas monored lovely0maiaizsev. A amoae100 fo 1310 (egoou va loclied
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~reeaing of PFOS leveb in Eagles andAlbatross 

Summary" 

Ten samples of bird sere ofbird sera, five from juvenile bald eagle and five f~om Layson 
aibaU’o&s, w~ l~ived at ~ EIIvilonm~nt~ ~. The eagle ~ was coll¢~g:d from birds in Nozthem 
Mi.n~sota (I sample), the Upper Penln~ula of Michigan (2 samples), and the Lower Penlnx~ia of 
Michigan (2 samples). All fiv~ albatross ~amples were oblained from birds found at the Offer Clul~plot 
On Salld lsl:md within the ~ldway A/oil ill ~ llorth ~elltral [~:ific ~ 

Analyte identification was verified by comparison of molecular i~n-BIn.C retentioa time of the extracted 

The samples of eagle s~. w~ del~m~ned to co~t~in 30-77 ppb perfl~ suffonat~ 
(PFOS): no ~OS was detecu~ ill the albaffo~ ~ove the limit of quantitatio. (10 ppb). Specific results 

The pre~ence o~PFOS in samples of eagle sere was ~i~ed u~ng HPLC-ESMSMS. Th~ 

fi’ag~euts daught= ions (m/z=80, 99, 130, 180, 230) characteristic of the PFOS prlm~ry ion (m/z = 499). 
The pt~umc~ ~low levels ofPFOS~ l~-,’fluorooctanesu~onylamide, was also confirmed in each 

of the samples of eagle sera. 

~mple preparation: Ion-pairing extracffo. 
In a pH controlled ~Lmnme~ an ion-pairing reagent, tetratmtyl ~mmonium sut~ (TBA), i~ 

used m exwac~ the ~e f~m the ~n~c Anionic compounc~ like PFOS and pe~l~moctanmte 
(POAA), axe selectively targeted by the cationic ~agen~ Subsequent to the form~on of the TBA-anion 
pair, the ~r~lyte is lran~er~ to a non-polar o .~.i¢ solvent (ethyl acetate), dried, and reconstituted in 
m~tbanol for HPLC-ESMS ~-~lysis. 

~S: Detecffon and monitoring of the molecular ion 
Analysis ofPFOS ~andards indicates tha£ the primary ion Charact~risdc of PFOS is m/z = 499 

ainu, ¢on’esponding to th~ mass of tl~ anioni~ surf~t~t (CsFx~SO~-). This ion was monitore~l selectively 
to n~in~ sensitivity. A sc:m ofm/z=100 to 1210 (negativeouly} was nlso ccll~d. 
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ESAS: Confirmationofanlyte identification
Several samples i his etweeanalyzedbyESMSMStveriytheidentity ofthePFOSasayteion ES-MSMSisvery similar wESMS,cxeep that taddsan additionaldisnensionofcemiaryto

compoundideatificaion. AsinESMS, 3compoundspeci ion is selected.Afterselection,the electndioni characterizefurtherbysmashingitapartwithbghoergygas.Asaeultofthesmashing,onic
fragmens, characteris of the molecule, arecreatedanddetected.

. Forexample,forPOSanaly,ion499 i ected asthecompoundspecific primarycn. This
fonssmashedinooberions ochas 80 ama corresponding 1SO),99ama(correspondingtoFSO),130amu (comespondiagto CF:SO,), 180ama (CF.S05),104230am (CF,SO;). ITPFOSispresnt
inthe samples,cachof these secondaryfragmentsi detected at thedetector.

Quality controlsummary:
Due to samplesz limitations,duplicateexracton and mtr spikeazalysiswero not carriedout o thee samples. Quantitation of FOSlevelswasdetermined eltiveto standardsolventcarveinstead ofanexractedmanixcurve. Asthe extraction effiicncy ofFFOSisunknown, theeresults|shouldbeconsideredsemiquantitative20d ofscreening quality.Thestandardcurvewasanalyzetice,efor andaftrthe sarapies.One250-0pbcalibrationcheckwas analyzedaftrivesupes;recovesy

‘wasacccpableat $7% Minimalqualitycontrolwasassociatedwiththisanalysis. Imoreprecisionirequired, theextractsmayberoalyzed
LimitofQuantitation

Thelowstandardanalyzedwiththesesampleswas 10pp hisis thelimitof quantitation
‘associatedwiththeanalysis

Tnstrameatalspecifics:
HPLCstem
HemePackardSeries 1100LiquidChromatograph.

ColumnKeystone Beasil Cia
2100mm
Spmparticleize

Flown: 300uLimin.
SobveatA: 20mMAmmonium Accite
SoiveatB:  Methanal
SolveatGradient:

451090%8 2.9.50mins.
Fold 2.90%Bfor 3.50mins.
Return 045%8in 1.50 mins.
Fold245XBfor 3.3 mins.

Injectionvohume: 10
Injections/sample|

Electrospraymassspecirometer
MicromassPlatform ITAPIMassSpecrometz,“Chick”

‘MassLyux 2.4 Satvare .Conevoltages:60v A
Mode:electrospray negative
Source tempers: 115°C.
Analyzervacuum pressures:0.000043 mBar,0.000079 mBar
Tons:459, 413,369
Electrode: cose low
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Quali~ control 

out on these ~1~ 

The low standazd amlyzcd with these samples was I0 pplr, this is th~ limit[ of ~mn~tafion 

I-IPLC 

H~le~ Packard ~xi~s 11~0 Liquid Chromnmgraph 

2x 10Omm 

~ I~m particle size 
Flow 1310: 300 9L/rain 
Solv~n~ A: 2.0 mM Amm,wium Acetate 
Solvent B: 
Solvent Gmdie~ 

45 ~0 90 %,~ il~ 9..,~0 rain% 

Bold at 90 %B for 3.~0 
R~ara to 45 %B in 1.50 
Hold at 45 %B for 3.5 mi~a 

Injec~oa volam~: 10 
Injections / mmple: 1 
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ElectrosprayMES.
‘MicromassQuatro IlAP MassSpectrometer,“Madeline”

‘MasiLynx3.1Sofware
Conevoltages: Ov
Collisongasenergy:45V/

Mode: electrospraynegative
Sourcetemperature: 113°C.
‘Analyzesvacampressures: 0.000043mar,0.000079mBar
Primarylow:493;438
‘Dangerions:30,99,130, 180,230; 8
Electrode:Zepaay.

oss <a

3MA01404536
1504.0003

05/08/98 

1504.0003 
3MA01404536 



: Fluorine Analytical Loum
Chemistry Team an

Samp Ret piri198 Amir mopretend wn Garte05préeraiemn on CianCur:159
. Lcatos: oe

Analy PROStnsers of ngssad barons

[oonsponseween [roam sososo[oro]
Toi or] idan 2 7S Cris warBeermom| men? H pr] via
Eagancor] kmei a 7 ners wt[robert ernie au niece fortBein i ~ Anaseaos sia

Analy of PROSAIn secs of sagessnd albatross
PROBAwa tio etesmn 8minstn en. ATTORNEVICLIENTWORKPRODUCTPRIVILEGED.FRORAtei hn DONTCOPY.

[DONOTDISCLOSE

1-10D10Q~ Listof Dock ofQuin .

Menomoniean

aMA01404S7
1504.0004

Fluorine Analytical 
Chemistry Team 

LOQ/LODS: tO pp6 

~ 3:~9-31740 uak~ mira UP. Mi 
FJ~Io 4:~)-31748 usdm, m UP.M] 
Ea~le 5:(~9-14593 82 ~y. M Voyageurs. MN 

~ ppb 

b.d.L 
b.l.q. 
b.d.L 

A~rORNEWCUENTWORK PRODUCT PRIVILEGED 
DO Nm" ~py 

3M ~lai I~b 

1504.0004 
3MA01404537 


