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Objective

To develop

« a semi-quantitative screening method for
measuring PFAS residues in milk using
MALDI-TOF — Axima Confidence

e a guantitative confirmation method with
LCMS/MS 8050

www.FeedYourLab.com
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What are PFAS?

® Per- and polyfluoroalkyl substances
(PFAS) are man-made chemicals that
have been used in industry and
consumer products worldwide since the
1950s.

Pom%’o' B ® Previously, different organizations used

' the acronym PFCs (from perfluorinated

chemicals) to refer to a subset of PFAS,

including PFOA and PFOS.

Family Tree of
Perfluoroalkyl and
Polyfluoroalkyl

Substances ® PFCs also refers to perfluorocarbons,

" the most potent and long lasting
https://www.atsdr.cdc.gov/pfas/PFAS-health-effects.html a nth ro poge n iC gree n- h ouse gases.
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PFAS... only PFOA and PFOS?

Per- and polyfiuoroalkyl substances (PFASS)

PFOA and PFOS are perflucroaliyl carboxylic acids (PECAs). C,F.,.,-COOH
the most commonly  perfuoroalkyl acids (PFARs) | Periuoroalkane sulfoic acids (PFSAS) C,F S04
known PFAS. warh perfluoroalkyl phasphonic acids (PFPAS). £, POH;
perfluoroakyl phosphinic acids (PFPiAs). (C F,  KC Fo., -POH

non- | perfluoroalkane sulfonyl fluoride (PASF) __ PASF-based substances

polymers C,Fyeu1SOF C,F0e1905R, R = NH, NHCH,CH.OH, elc.
_ perfluoroaliyl iodides (PFAIs) __ Fluorotelomer iodides (FTls) __ Fluorotelomer-based substances
CIFh'1| Ch,.,CH:O'l} C,FM‘CHszR R= NH. W;ﬁﬂ;Oﬂ ek
per- and polyfluorosther carboxylic acids (PFECAs)
~ per- and polyfiuoroalkyl ether-based substances ~[ 8.9 CoF < C.F (JCF OO0H
PFASs per- and : sulfonic acids (PFESAs)
polylekatuorosthytens (PTFE) 8.9. Cef 1y CF,CF,SOH
potyvinyldana fluonde (PVDF),
— fluoropolymers (FPs) — Suarnaled efhiylene propyene (FEP).
perucecalioay! polymer (PFA),
polyvimyl Suoride (PVF), elc
fuarnated (methjacrylate potymers®
— polymers —— side-chain fluorinated polymers — fuornaled urethane polymers
fuorinated oxstane polymers
* These polymers are based on
derived fom PASF
- perfluoropolyethers (PFPEs) — 9. HOCH,OHC F, - CH,OH m, mm”“mm = ,”":i“,s

https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/aboutpfass/
Figurel-classification-of-per-and-polyfluoroalkyl-substances%20-PFASs.pdf
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PFAS in our daily (food) life

The “Forever” Chemical is also the “Wherever” Chemical

www.FeedYourLab.com
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PFAS in our daily (food) life

[ SHIMADZU & The PFAS Connection | I oAt sources @
s : ﬁ 1\ An Entangled Web Linking Food & the Environment ; PFAS Route 9
g
{ o | = I l : PFAS Exposure 9

T L. 'y < 3 alysis
{ 9 www.FeedYourLab.com

; I Fu
| | :
Environmental Analysis

9 . % - AME www.OnelabOneEarth.com
Landfill m1 (e ighting Fosn)

Food An

Farms-Animals

www.FeedYourLab.com

Farms-Agriculture



) sSHIMADZU

Work Flow and Instrumentation

AXIMA Confidence
Linear/Reflectron
MALDI-TOF Mass
Spectrometer

QUuEChERS

/

LCMS/MS 8050

@J&@%@G
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Instrumentation ——

Why AXIMA Confidence Linear/Reflectron MALDI-TOF MS?
® Instrument used by collaborating customer in the dairy
industry for screening of milk (e.g., proteins)

Why LCMS 8050 UFMS? S
: TR : : ' A i BN e PN
e Higher sensitivity for confirmation > ﬁ” Sy

www.FeedYourLab.com
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QUuECHhERS Extraction Protocol

Extraction salts:

« ECQUEU7-MP (Mylar pouch
containing 4g MgS0O,, 1g NaCl, 1 g
sodium citrate tribasic dehydrate
and 0.5 g sodium citrate dibasic
sesquihydrate)

* ECQUEU750CT-MP (Same salts as
the above product but also

includes empty 50 mL centrifuge
tubes)

Dispersive-SPE cleanup tubes:

 ECQUEUG615CT (15 mL dSPE tube
with 900 mg MgS0O,, 150 mg PSA
and 45 mg GCB)

Sample extraction

1.

4,

Transfer 10 mL of milk sample into a 50 mL
polypropylene centrifuge tube.

Add 10 mL acetonitrile.

Add the contents of the ECQUEU7-MP Mylar pouch and
shake/vortex immediately for at least 1 minute (by hand
or mechanically).

Centrifuge the samples at 23000 rpm for 5 min.

Sample clean-up

1.

w

Transfer 5-6 ml of the acetonitrile supernatant to a 15
mL dSPE tube (ECQUEU615CT).

Vortex for 30 sec.

Centrifuge at 23000 rpm for 5 min.

Transfer 1mL of purified supernatant into an
autosampler vial(s) for analysis. Filter if desired. (NOTE:
This procedure is scaled for increased sensitivity. If
more sensitivity is required, the extract may be
concentrated by evaporation.)
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MALDI Chromatogram

Matrix - DHA

C1_20001, C2_30001, C3_30001, C4_30001, C5_20001, C6_30001, C7_30001, C8_30001, blank_A_30001

Shimadzu Biotech Axima Confidence 2.9.3.20110624
%lInt.

100

458.8004{a221023}

.3551{a100493}

456.5161{a300690}

476.4818{a2394247}

472.5619{a92199}

472.5404{a188362}

472.5834{a176524}

472.6049{a597876}
466.3708{a111982}

Blank

1000 ppb

500 ppb
250 ppb

100 ppb
50 ppb
25 ppb

488.5789{a302021}

10 ppb
45‘1.@?89{31 012106}

5 ppb

PFOS

l

498.2422{a13269529}
498.2422{a9108295}
498.2202{a6542245}
498.2202{a1138165}
498.2202{a343932}

498.2202{a303981}

498.2422{a186950}

498.2422{a187286}

465 470 475

485

www.FeedYourLab.com
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MALDI Chromatogram
Matrix - TMGN

Catchers 5 ppb PFOS B70001, Catchers 10 ppb PFOS B100001, Catchers 25 ppb PFOS B130001, Catchers 50 ppb PFOS B160001, Catchers 100 ppb PFOS B200001
Shimadzu Biotech Axima Performance 2.9.3.20110624
%Int. 147 mV

PFOS r
PFOA missing at 414 m/z 499373203998}

l o7 268537%5] 463 3314{13834)
_ I
' 443 2711{r3714} 460.3535{r3855} 100 ppb499 329043987}
403 2104(r3576) =2
405.2002{r3439
'{4122}434{ 3639} 427.2683(3757) 443 2502{r3813} 479.3180(r3850) 50 ppb 508.3047{r
_ I '
396.2058(r3530} ' 463.3101{r3449} 488 3751{r3388}
405.2002r3463} 499 3290{r3900}
412.2233(13436) 430 178611925 25 pp
| 1786{r1925) 463.2888{r3696) 479.2963(13767)
499 3069{r4091)
473 6574{14006
12.2032{r3458} 443 2294{13567) (14000) 10 ppb L
n Moo LL.‘_.\H."L Fr, WWL___MJLM)L " S 499.351 MJ_NL
100 403 2104{13536}
a0 427.2890{r3681} 479.3180{r3816
; 407/9542(2784) ' 443213774} 156 8469(13219) 003816, 5 ppb 500.3470{r3961)
400 410 420 430 440 450 460 470 480 490 500 510
m/z

]
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MALDI PFOA at 1000 ppb
Matrix — CHCA

Data: Cal8_20001.2E2[c] 6 Sep 2019 15:55 Cal: DH5_CHCA 11 Apr 2018 3:43
Shimadzu Biotech Axima Confidence 2.9.3.20110624: Mode Reflectron_neg, Power: 50, Blanked, P.Ext. @ 413 (bin 57)

%Int. 11 mV[sum= 42186 mV] Profiles 1-4000 Smooth Gauss 20

. 397.9589{a1803695}
100

90 1
80 1

701

PFOA
1000 ppb

60
50 1
401

301

413.8944{a342752}
201

10 449.8230{a32854(

375 380 385 390 395 400 405 410 415 420 425 430 435 440 445 450
m/z
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MALDI PFOS at 5 ppb
Matrix — DHA

Data: C1_20001.1L2[c] 23 Aug 2019 17:51 Cal: DH5_CHCA 11 Apr 2018 3:43
Shimadzu Biotech Axima Confidence 2.9.3.20110624: Mode Reflectron_neg, Power: 90, Blanked, P.Ext. @ 413 (bin 57)

%Int. 2.7 mV[sum= 10730 mV] Profiles 1-4000 Smooth Gauss 20

. 488.5789{a1012106}
100

90

80 1

701 472.6049{ab97876}

60- PFOS

50

40
498.2422{a187286}
30

20 456.5161{a300690}
466.3708{a111982}

104

450 455 460 465 470 475 480 485 490 495 500
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LCMS Calibration Chromatog

rams

#1 PFOA

5 ppb

2112020 quechers_EPAS37.1_20200204_Raptor150mm_2020...

10 ppb

2112020 quechers_EPAS37.1_20200204_Raptor150mm_2020...

25 ppb

2112020 quechers_EPAS37.1_20200204_Raptor150mm_2020...

50 ppb

2112020 quechers_EPAS37.1_20200204_Raptor150mm_2020...

100 ppb

2112020 quechers_EPAS37.1_20200204_RaptoriSimm_2020...

blank

2112020 gquechers_EPAS27.1_20200204_Raptor150mm_2020...

Q 412090360900 {-) 34023 Q 41280 362.00 (-) 560=3 Q 41200 360.00 (-) 21824 Q 41200 360.00 (-) 275l Q 41200 360.00 (-) 028ed Q 41290>360.00 () 18022
RT=10332 RT=10376 RT=10344 RT=10310 RT=10307
10000 0000 10000 - 10000 10000 100.00
R R LT LT LT LT
wlrr wlt————rr wrrr——r mb—tr e mb——t e
100 102 104 1046 10.8 100 102 104 1046 10.8 100 102 104 1046 10.8 100 102 104 1046 108 100 102 104 106 108 100 102 104 106 108

2112020_guechers_EPASZT.1_20200204_RapteriS0mm_2020...

2112020_guechers_EPASZT.1_20200204_RapteriS0mm_2020...

2112020_guechers_EPAS3T.1_20200204_RapteriS0mm_2020...

2112020_quechers_EPAS3T.1_20200204_RapteriS0mm_2020...

2112020_quechers_EPASZT.1_20200204_RapteriS0mm_2020...

2112020_quechers_EPASZT.1_20200204_RapteriS0mm_2020...

Q 408908010 {-) 3232 Q49800-8010() e 564e2 O 49800-80.10 () 12863 Q49800-8010() 1933 Q49800-8010() 6433  Q409800-8010() 36061
b RT=12.101
10000, 10000, 10000 100.00 ' 10000 RT=12005 100.00
%] %] % % % %
ot 200 L e mrr— e 100 L
118 124 122 124 K 120 122 124 K 120 122 124 118 124 122 124 K 120 122 124 118 124 122 124
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LCMS Calibration Curve

JPFOA

1.000e6 ] Y = 9423.045x + 0.0000000

] Curve Fit: Default (Linear)
- Weighting: Default (1/C)

Mean RF: 7.660763e+003
- SD RF: 2.063739e+003
7.000e5 -| %RSD: 26.939074

Area

1pros

6.000e4 - y = 548.9868x + 0.0000000 P F O S
1R*=0.9731559 R =0.9864866

5‘50064; Curve Fit: Default (Linear)
1 Weighting: Default (1/C)

5.000e4 | Zero: Default (Force Through)

450064 ] Mean RF: 5.187636e+002
1 SD RF: 1.292536e+002
] %RSD: 24.915710

4.000e4

3.500e4 -|

3.000e4 |

2.500e4 -|

2.000e4 |

150064:

1.000e4 ]

5.000€3 | ]

00000 =+
0 10 20 30 40 50

L LN R S e B
80 20 100
Conc. (ppb) -

1R*=0.9957445 R =0.9978700

-| Zero: Default (Force Through)

PFOA
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LCMS Quantitative Results

Standard
Concentration

5ppb

10ppb
25ppb
50ppb

100ppb

% Accuracy

118 82

80 81
/8 106
74 /3
109 118

www.FeedYourLab.com

2.002

6.766

5.94

7.97

1.055

% RSD

7.984

9.09

5.219

7.097

3.455
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Conclusions

Milk is a challenging matrix for both techniques
Sample preparation was the limiting factor in this study
QUECHhERS Extraction did not yield samples that allowed for trace analysis of PFAS

To fully utilize the detection power of both instruments, cleaner samples must be extracted

MALDI-TOF — Axima Confidence
PFOS easily ionizable and visible at 5 ppb

PFOA only seen at higher concentrations with low intensity; not ionized as well

LCMS-8050 could quantify both PFOA and PFOS at 5 ppb

Continued efforts are required to develop a sensitive screening method for milk
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The End

Thank you for Sticking Around
|

uestions?

\
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For Research Use Only. Not for use in diagnostic procedures.

This presentation may contain refeyengeF ¢ée pvd uatk dtmicasermot available in your country.
All rights reserved. Information subject to change without notice.



