BRBEF 7 ) ) F—F
NIV FaF g BRIV R

Perfluorooctanesulfonic acid

(514 : PFOS)
)T NFaFt xR
Perfluorooctanoic acid
(8145 : PFOA)
(x5 B OREER]
F

Perfluorooctanesulfonic acid (PFOS)
CAS &% 1763-23-1

F FF OH
2 \\/ \J/\V/ C/
\(,/ ~ / N / \ / \\
F/| //\,/\ /\\ O
F
Perfluorooctanoic acid (PFOA)
CAS &5 335-67-1
(HE{ L EAER]
;—,'E/——-'
HFE | HA (O RE - RE | log P
(mmHg)
PFOS 3.31*10™
(CgF17805K) PEaE 2777280 (20 C) e/l
PFOS
— > % 9 *
(CyF 1S OsHD) 500 149/15 mmHg 10 wt% 49 *]
PFOA 0
(CoF1sCOH) 414.1 37-50) 1333 (25 C) | 3400 mg/L 6.30 *2

*1 I NCBI PubChem BEIZX5
*2  * MEYLAN,WM & HOWARD,PH (1995)
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[#f:, H@%]
=HER

KE#FEHME PFOS

#2 A #% 5(Y /L) NOAEL= 0.15 mg/kg-d (182 HH. K )
®EO#E(S v b) LOAEL =2 mg/kg-d (K 38, FPHEEZZREM, AThE
Ze 25t K OVIFREAR AR

HIFEE, MR, FKERT, BE LT

BEA#E(S v F)NOAEL = 0.5ppm(4~R), 2ppm(A R) (52 #H. K
. RS A)

LOAEL = 2ppm(A &), Sppm(A R) (52 M., K, FEEERR

KiE#e58ME  : PFOA

BO#5(CD— 1~ 7 2)LOEL=3ppm (2 B, 7 &= L,
FFRBAER)

BRAHE(=2—Y—F 2 Fvr U¥F) LOAEL=50 mg/kg * d
(Bl 6 ~ 18 B, 7TrE=U LM, £FHFEN)

2MEFEME  PFOA
LDso (7w M. MEIER) >189 mg/kg

PFOS TH{LAI. #EAH, HOZR LA
PFOA g EAl. & REE
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§1 o #r ik

(D) T DR

23 LI ORL 3 ml 12 2 ng OV aXr— g (13C4 PFOS, C,-PFOA : 50
ng/mL), 12ml @ 1%FEEEIKEMNZ, B L%, BERMHE S OET5, &
ICERA— Y v PIZB L7, U QK 10mL, 40% A & J —/L/7k 5 mL Tl
Ly 2% 7Y E=TKIAZ =5 mL TR ESE 2, MBS ZESH T 12
mL IZIRHET D, % DMRIR%E LC-MS/MS(ESI negative)lz CHIET 5,

RBHBEZISTT, 02um DT A AF—TAHBLELDOESHRE L35,

(2)FZK - 335

[FA3E]
NIVTNFaF T B R)VR R * 3M Co. (St. Paul, MN, USA)
(PFOS) X 1% FLULKA #*t Heptadecafluorooctane
sulfonic acid Potassium salt
(lot + Filling No. 451564/1 33103304)
NI NFa s Z i (PFOA) * 3M Co. (St. Paul, MN, USA)

XX FULKA %L Pentadeca fluorooctane acid

Ammonium salt

(lot + Filling No. 444131/1 50705017)
PO~V T Aty # o ANE VB ¢ WELLINGTON LABORATORIES
(PFOS)
BCvTvAdud s # B (PFOA) : WELLINGTON LABORATORIES

BT — Y v : Oasis HLB Plus Waters #£8(200 mg-6 mL)

AL ) —)b DOREBIEERA (5000 K

TEr=FU L L EREERIEHEEA (5000 15K

TV QK (EEHiA) DMK EE TR L2 16 MQ fom L
Eok (2 QK)

=3 COTEMIBE TR RpRR (WE 99%LL )

TUE=T K ORGSR TR /R Q5%LIE)

[#3A]

PP A aR (57-fF) © 50mL XX 15mL (FE1)

NA TV * HPLC 3o T v
0 2um T A I)H— :
oy BERS

1157



() Tk

[RBHER ]
REE EFWHREREICRSY SRRSO > TOFEFHE] IS,

[RBhE R OFEL]

A1 F 72139 3 mL 12 PFOS/PFOA % 2 ng ¥ a4 — vE (BC4-PFOS,
BC4-PFOA : 50 ng/mL). 12mL @ 1%FERKEIRZ M X TR L%, BFEMH
ZS5OBIITY. WRIZTPH, A¥ /=N 10mL, IVQAKI0mL Tarvsya=
V7 LTz Oasis HLBEAEAT— MY v izl L72%. T U QK 10 mL., RUVNT 40%
AZ =K S mL THET D, TO%, BIENSEHEE 2% 7 VE=T KIAZ
J = 5mL CHEHESEZ, ZOMHKZZERKM FTH 2 mL IBHFET 2, 20
¥k % LC-MS/MS(ESI negative)iZ CHIET 2, (H£2)

2MFAEHZ SV T, FEERAINTFORMINTWRWES, 74 7 ) R
NHEAET B8, Oasis HLB B A — b U v DICHINT B RNCEY B < BIES ML E
Thb, EFEOETICHETERNVEA, —BHBRTELITV, FREEER
T3 emEAEHT., MERPSBEMTA72DICAREYNRET HRREENRH D, ZDH
B b FIREICAREY 2B 72308 C Oasis HLB B — U o DIZEINT 5 L3R
H D,

RBULEIZE LT AE /=4 20mL CHEEELZ02um 7 4 V¥ — (I
3) TABLEbDESHREET B,

(BRI R O B R R O

Heptadeca fluorooctanesulfonic acid potassium salt } " Pentadeca fluorooctane
acid Ammonium salt # EFEIZZNZEN 108 mg X104 mgFEL, A ¥/ —L%
FIVWIEREZ 10 mL 2 U CERYEFMR 2 /B9~ 5, PFOS & TN PFOA OEHERR & LT
DREX, ThEN 1.0ng/mL L7225, ZOEEFRIKEAZ /—N K (7:3) T
NEXR AR L | ik BAR AR VEIR 2 VBER 5 IR R AR HEIR D45 1R 21T, 0.1~ 5 ng/mL
45, ERThEFNROREBRAEERIT "C-PFOS KT *C,-PFOA 78 50 ng/mL
E72D X DICTHRET D,

RRAERENITY v — B (BC-PFOS. PC4-PFOA : 50 ng/mL) % 40 pL ¥
mnd 5,
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[#E]

<LCMS HIESM:>
(LC &/4)
HFE : SHIMADZU LC-20A ¥ A5 A
7T I . Inertsil ODS-SP  2.1x150 mm (5 pm) GL H A = Rt
BEIE A 10 mM BEERT E=1T A
BE)FE B P TER=FIV
7Zoxk D (AR
0-2min  A:90% B:10%
2-12min A :90—20% B :10—80%
12-17min A :20% B : 80%
17-25min A :90% B:10%
(77 7R EZ R LT 5:MH)
0-2min A :65% B:35%
2-7min A :65-20% B :35—80%
7-10min A :20% B :80%
10-15min A : 65% B :35%
BEEITE : 0.2 mL/min
77 LRE 140 C
AEHEAR : 10l
(MS &%)
AR . Applied Biosystems LC-MS/MS API 3200
A F AL : ESI negative
EF=F—AF> : PFOS 498.7—79.9 (EEA A V)
498.7-98.9 (HEsBA A >)
PFOA 412.7-368.8 (EEA A )

412.7-169.0 (A A )
B¢,-PFOS 502.9—79.9
BC,PFOA  416.9—372.0
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<BREBROBEE >
BRI, 0.1~5ng/mL DIRE THRET S,

HAE BRI ERIRE
REMRIRE | PFOS (0.05), 0.1, 0.2, 0.5, 1, 5ng/mL
EHEE | PFOA (0.05), 0.1, 0.2, 0.5, 1, 5ng/mL

[HREHRR]
B SRR (0.1~5 ng/mL)10 pL %2 LC-MS/MS IZEA L, JEWEADO v/
— MBS HHT AR Y — 7 R S BE O DREREERT 5.

[EH]
RBHRWR 10 L % LC-MS/MS IZEA L, MZWEOY v/ — MIEIZx 51
HE— 7 mEEERD. REBRELRLTELNERBERNLERMEERD B,

[JREE D H]
HEIDOEE C (ng/g)id. LTFTOXNDHEMT B,

As — At

Cng/g) =

C : HEWHDEE(nmg/g)
As ¢ B ORENZRYE D EE(ng)
At 1 BIERNRWEOBRIET T v 7 fE(ng)
v 1 ABHREE(g)

[ZEE R H T FRAIDL))
AEHFZ RV LC-MS/MS @ IDL % FRIZRT(E 4),
- IDL A= IDL FAUBHA R fE
) (ng/mL) (g) (ng/g)
PFOS 0.0110 3 0.0073
PFOA 0.0229 3 0.0153

728, BEIL - R - RO EE 1 L LTHEH L,

[EIE 7 E O FIR(MMDL), E& TRMQL)]
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FRNEE BT DRH TIRE OER FRE L TFIZR T (E 5),

HEE MR TRR{E MDL EETRIE MQL

ke (mL) (pe/g) (pg/g)
PFOS(£+%L) 3 0.0087 0.0335
PFOA(FFHL) 3 0.0137 0.0527
PFOS(4:1fn) 3 0.0082 0.0317
PFOA(£ 1) 3 0.0101 0.0390

¥, R - PR D - RO ES 1 & LTEH L,
SMIZBNTE, PCRERMIEZ AV TRF LEERTH B,
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(FE1D) FIABESLPP Fa—7%HiX, EHANCAZ ) — AV THRET D Z &,
(E 2) LC-MS/MS BIERL, 7707 LTREREY—7 PBRE SN SHBEH
HB7d, HPLC A Z /=7 h=hr U & EAL, PFOS XU PFOA @
P— 2 BB LR RAECHRMEER LEBLEKE 7 )V —= 7 LTHHLHEIE
THZ L,
(FE3) 02um 7 4 V& —i%, HEHANCAZ /=1 20mL THEHFT D &,
(E4)

IDLCEERH TIRIE)IX, P EREEBREEROFII ) (CER 17TF3 A)
- THIHL, R1IKRLTZ, (B%)

F#1 HEERHTRIDL)DEH

XTI E 4 PFOS PFOA
ABlEE mL) 3 3
BOEIR & (mL) 2 2
AR E (ng/mL) 0.1 0.1
HEFEAEQWL) 10 10
FEF 1 (ng/mL) 0.0995 0.0997
& 2 (ng/mL) 0.0958 0.102
fE % 3 (ng/mL) - 0.0967 0.102
fEF 4 (ng/mL) 0.0982 0.0996
FEF 5 (ng/mL) 0.0950 0.116
FE 3 6 (ng/mL) 0.0913 0.106
FER 7 (ng/mL) 0.0991 0.100
151 fE (ng/mL) 0.0965 0.1036
B 0.0028 0.0059
IDL(ng/mL) 0.0110 0.0229
IDL BUBHE R B (ng/g) 0.0073 0.0153
S/N 15 (]
CV(%) 2.9 5.7

MIDL = t(n-1, 0.05)XCp X2
ok, B - M - MEORELYZ 1 & L TEH L,
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(£ 5)
HEFEDOHRE TRMDL)E OVEE FRMQL)IX, [bEyEREEeE
DFEFIE) (B 17E3 ANt TEHL, #2. 3R LE,

S

F2 WEFEOKRH TRMDL)E NEETRMQL)YDEH (%)

[REEL]
X E 4 PFOS PFOA
AR () 3 3
BAERTINE (ng) 0.1 0.1
AREHEARIRE (ng/g) 0.033 0.033
e HEI E(mL) 2 2
HEANEEE (ng/mL) 0.05 0.05

IEEEAE(UL) 10 10

BET T v 7 ¥ (ng/g) © 0 0
RN B (ng/g) @ 0.0091 0.0310
fEF 1 (ng/g) 0.0339 0.0662
FEF 2 (ng/g) 0.0349 0.0540
i 3 (ng/g) 0.0410 0.0636
FE R 4 (ng/g) 0.0391 0.0614
FEFR S (ng/g) 0.0382 0.0628
FE IR 6 (ng/g) 0.0355 0.0707
FEH 7 (ng/g) 0.0429 0.0591
EEIE (ng/g) 0.0379 0.0625
Rz 0.0033 0.0053
MDL (ng/g) 0.0087 0.0137
MQL (ng/g) 0.0335 0.0527

S/N 10 7

CV(%) 8.8 8.4

¥MDL=t (n-1, 0.05)X 0 5. X2
MQL=0 5, X 10
O BIE7T 7 7
Ak b Yy 7 AR VIR CHUIFRROBIEZ 1TV, BIE L2 EO LX) E
@ TS
MDL HEHHFREBHIAZER 2RI L T ARVIREETE SN A B E O E
@ AEFHET, 30 mL ABHIZEHES % | ng TR L 72
@ 7pis. BERL - MM - MEOLEA 1 & LTEE L,
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%3 BIEFEOKRHTRMDL)ERNEE FRMQL)DHEH (4iM)

[2if] Bc, ZERNMEKEZ RV TRE

xR B 4 13¢,-PFOS 13¢,-PFOA
HAEE() 3 3
BELINE (ng) 0.1 0.1
ALHARIRE (ng/g) 0.033 0.033
B A& IR B (mL) 2 2
AR B (ng/mL) 0.05 0.05
FEEFEAEQWL) 10 10
BET 5 v 7 T (ng/g)® 0 0
FEFRIE (ng/g) @ 0 0
FER 1 (nglg) 0.0395 0.0315
FER 2 (ng/g) 0.0383 0.0307
FER 3 (ng/g) 0.0338 0.0339
FER 4 (ng/g) 0.0331 0.0310
fER 5 (ng/g) 0.0381 0.0417
FEE 6 (ng/g) 0.0405 0.0357
FER 7 (ng/g) 0.0332 0.0360
FHME (ngl/g) 0.0366 0.0361
RYERE 0.0032 0.0039
MDL (ng/g) 0.0082 0.0101
MQL (ng/g) 0.0317 0.0390
S/N 10 7
CV(%) 8.7 10.8

$¥MDL=t (n-1, 0.05) X 0 5.1 X2
KMQL=0,.1X10
O BIET 77
2w MY v 7 AR VIREE THLIZERROBIEZ 1TV, JIE L2 EOFHE
ORI IR
MDL & H BN AERE S 2 IR0 L TV WIRIE TE N5 1B E O FEHE
® FEFEENT, 30 mL 3BHE PCy R ERNMERE S Z 1 ng IR LTZ
@ 7ok, . - HEEm - MKOREEZ 1 E LU TEB LT,
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§2 &
[5hris]
[ZH—F rv—}]
UTIZaHT 7 v —%&54,
LEEL'QM 3g| - l keSS BER ]“_l Oasis HLB H—pk1Jws W
19%—E 12mL (A /—)L 10 mL. FBH#tiK 10mL
HO4—k:2ng M TAVT4La=%)

- i
T LERA—T 22 YEE BTIET

2%7 €T/ 3/)-)b 5mL 1. TYQK 10mL

2. 40%AR/—)L/K
— LC-MS/MS_ESI(Negative)|

K1 o7 re—K

[REARKZ O~ X227 f L]
REBRE N AT M EBLTFIORT,

PFOS_A070301-milke.rdb (PFOS): "Linear" Regression ("1 / x"
jweighting): y = 0.783 x + 0.00692 (r = 0.9993)

Analyte Area / IS Area

OCANWRNOINROOLDNWERND ND©OO N

02 04 06 08 1.0

1.2 1.4 6 1.8 2.0 2.2 24 26
Analyte Conc. I]S Conc.

2 PFOS ORE#E  (0.1~5ng/mL)
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PFOS_A070301-milke.rdb (PFOA): "Linedi" Regression ("1 / x"
1.5] weighting): y = 0.536 x + 0.00531 (r = 0.9990)

0.2 04 06 08 10 12 14 16 1.8 2.0 22 24 26
Analyte Conc. /1S Conc.

X3 PFOA O#ER  (0.1~5ng/mL)
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PFOS

4590

500.0

100 200 300 400 500

B.4e8

5.5e6

5.0e8

4.0e6

3.5e6

3.0e6

25e6

2.0e6 |

1.5¢6

1.0e6

5.0e5

6.0e6

4.5e6 1

W M52 (498.94) CE (-78): 10 MCA scans from Sample 1 (TuneSampieName) of PFOS_Final...

PFOS
TUh—Y—A AV miz=499

829 g4 g |

Max. 6.4e6 cps

80 85 80 95 100 105 110 115 120

125

4-1 PFOS ¥ RAAZ kL (MS BT MS/MS)
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100 | o
1 b
] PFOA =
80 =
60
40_
20— =
- -
o ——— — . 1 — ——
100 200 300 400 500 miz
W -MS2 (412.86) CE (-34): 10 MCA scans from Sample 1 (TuneSampleName) of PFOA_Final... Max. 5.6e7 cps
5.507 |
368.9
50671 PFOA
4507 TV hH—Y—AF m/z—418 '
4.0e7
3567
3.0e7 |
2567 .
2,007 ‘
168.9 |
1567 | |
1.0e7 ‘ }
Sick 21|&9
_118.8 ' : .
150 130 140 150 180 170 180 190 200 210 200 230 240 250 260 270 280 200 300 310 320 30 340 380 360 370
miz, amu

42 PFOA < AARZ hL (MS & MS/MS)
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| le D™ File: "Data0BO105{PEOS) W HI"
IPeuk Namme, PFOS" Massges] RR95.7179.8 Smus
Camment: **  Annotation:

Intensity, cps
2204
210
200.
1904
1604
1704
160
150
1404
1304
120
110
1004
80
80
70
604
50
40
30
204

101
0

1218

Pealc Na
Comment: **
Intensity. cps

Aooﬂ
3801

3600
3400
3200
3000
2800
2800
2400
2200
2004
180
160

140

rne "130 PFO?JIS]

Annotal|

ata 105

wWHT
Mass{es] .502 D.-‘Tﬂ 9 amu® )

121

"'ﬂh R

10 11 12 13 14

Tirna, min

15

Sanplewm STD50 SamplelD: ™ File "Dala07 1230 PFOS) Wil Sarple Name "S1D 5.0° D7 Flle "Dala0r 1230 Pros) wir |
|l Peak Ni are. "PFOS" Mass(es) "498.7/79.9 amuf’ PeakName: "130-P‘FOS{IS}S'mﬂ§ss{as] "502.9/78.9 amu"
Corment ™ Apnotation ™
Inteisity, cps Intensity, cps

1.784 4 1223 1322
7500

1684 4

1.504 0

1404 1 6500

1.304 4 8000

1264 00

1184 5000

1.004 4500

0000 4000

80000 2500

7000.0 -

6000.0

50000 1 =0

40000 : a8

30000 1500

2000.0 1000

1000.0 500

00 8 g 0 1 12 13 14 15 o 8 g 0 1 2 13 14 15
Time, min Time min

X5 PFOS fZHEM( LB : 0.05ng/mL  FE: :5.0ng/ml) Z o< F273 A
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Peak Name: "PFOA"
Comment; " Annotation: **

Intensity, cps
4204
400
3804
380
3404
3204
3004
280
2604
2404
220
2004

IS&MN!I’\‘B “STD 0.05"

oR 583838888

Mas s(es)

mple 0. Tﬁmmmnﬁ(wﬁj will

"412.7/368.9 amu”

war

Comment: "
Intensily, cps
130

Narre. * “momusL s as): "d16 OI315.0 am”

maamﬁsnﬁﬁ OS)wilt

Annotation:
1068

7 8 9 10 11 12 13 14 15
Tuve, min

Sample 1D ™

Flle: "Data07?

e Name, "STD 5.0°
Peak Name: "PFOA" Mass(es) "412.7/368 9 amu"
Comment. ™ Annotation:

Intensity, cps
7000 4
6500 7
B000 4
5600
5000

10,93

] 10 11
Tirme, min

12

T230(PFOS) Wit |

13

4

15

ample N

Intensity, cps
2000 4
1800 4

1600

8 &8 8 8

(=]

PeakN “1:;3 PF%A(EB "
ame: 5
Comment: ™" Annotation: 2

@ID: ™ Flle: Dala0/ 1230 PFOS) Wil |
ass(es): "416.9/372.0 amu”

1094

7 8 ] 10 1 12 13 14 15
Time, min

X 6 PFOA Z#ESh( LB : 0.05ng/mL TE:
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ample Name "STOSngmL" Sa’rplu 10 Fie "Data 0710716 wi™
Pesk Name: “PFOS" Nbss(es) "498 7/79.9 amu*

Sarrple Mame. “STD Snoml”  Sampie fe =Oatal7 101 Bwin
Peak Name: "1 3C4-PFOS(IS)* Mass(es): “502.9/79.9 amu"

Sample Name. "Harran mi Sample m = Fib "Daa b T01EwiT
Peak Name:"PFOS" Mass(es) "498.7/79.9 amu”

Peak Name: "1 3C4-PFOS(IS)" Mass(es) *502.9/79 9 amu"

Comment. ™  Annolation Comment:™ Anndation: ™
noos | ARUEFG PFOS S0 s 13C4-PFOS
soo000| PFOS 5ng/mL 2l %% PROS Sng/ml
soooo| L3C4=PFOS 2ng/mL. | wm| 13C4-PFOS 2ng/nL
4000.00 < 2000
200000 030 2 1000
000 a3 f\)\ ; " 0 ,
6 7T 8 8 w11 12 1B 11 B 6§ 7 & % d0 W @ 3 w15
Sample Name 071016_BL" smuuloz"t'!nﬁ?*mr IEmpleNum. 1616 =iD ~ File TotEwW
Pesk Name "PFOS" Muss(es) =408 71799 amu® Peak Name: *1 3C4-PFOS(IS)" Mass(es): “5029/79.9 anu"
Comment: ™ Annolation: ™ Comment = Annclatlon =
B S s PFOS = o S -
50 BETS S0 ] 0ol MET 5Ly 13C4-PFQOS
40 \1, : 400
30 <l 200
20 M v‘t & 200
<, 100
f ﬂﬁ ﬁdn mﬁ YT e A N
1 73@1011:2131415

Sampie Name . "Hurmn mik BL°_ Samg ﬁ = ﬁTg “Dalal7 1016 Wil —

Sample Name: “Human mink tenka2"” _Snrmh
Peak Name:"PFOS" Nbss(es) “498.7/79.9 amu

Te: "Dnts0 T1016.mIr™

mple Rame. “Human mink tenka Samplel e
Peak Name 13C4-PFOS(IS)" Mass{es): “502. 9/79 9 amu”

Comment: ™ Annotation: * Comment: " Anndtalion: ™
FPFOS 13C4-]
= 0 4-PFOS
R REFLEEFOMN z EEFL3EZR AN
20 : ®
= 40
-
n 20
hsrabucnuns o Ne B h_. O . OB ., rREOME 53w B S
1_ 1M 15 ] ] 8 9 10 12 1 4 15
ampie Mame “Humen mnk enili Saﬂp 107 Fle: "Dam0 71016 wii" Sampie Namé. "Human mink lenka 1" Samplelo = Flle G710 Wil
Peak Name: *PFOS" Nhss(es)f 498 7/79.9 amu" atNm&‘ﬂC#—PFOS[iS} Mass(es): “502.6/79.8 army
Comment: ™ Annotation: " Comment = Anadiation
PFOS o 13C4-PFOS
dNy -~ 150 SLSE S
FEFLHIEINL 1 : RESLYR NI 1
2
400 9 100
fot
200 iz = 50
o
0 L1 A"\ 73] 1457, WA w 0 -
6 T ] -] 10 11 12 13 14 15 3 7T ] 10 " 12 13 14 15

Comment: ™ Annotation; * Comment: ™ Anndation: ™
wo| PFILERMIENR2 | PFOS 4" EREE 13C4-PFOS
0 - -
200 < 20
o e d
0 ! » olbsisi =

X7 PFOS FELEMEINRERZ o~ F 75 A
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Sample Name: "STD5ngMnl™ Sample iD: ™ File: “Data 071016 Wil Sampie Name:“STD Sngmi” Sampie iD: =" Flie: "Data0d7 1016w
Peak Name:"PFOA" Mass(es) "412.7/368.9amu” Peak Name: "13C4 PFOA(IS)" Mass(es): "416.9/3720 amu”
Comment: "™  Annotation: " Comment:""  Annctation:™
R PFOA | ool m IR 13C4-PFOA
1000 = Py gay
PFOA 5ng/mL ; PFOA 5ng/mL
13C4-PFOA 2ng/nl. ] = 5
ng il 13C4-PFOA 2ng/mL
500 = 200
o 100
o
& d EM 93 ne. w ol
" 2 3 4 H] 6 7 8 9 10 11 2 3 # ] & 7 ] 8 10 1
Time, min e Time, min
Sample Name: "071016_BL" SampleID: ™ File: "Data071016 wit* Sample Name:“07 101 S_EL” Sampie ID: = File: "Data07 1016 wif™
Peak Name: "PFOA" Mass(es) "412.7/368 9amu" Peak Name: "13C4-PFOA(IS)" Mass(es): "416.9/3720 amy*
Cormment:""  Annotation: " Comment:"  Anndtation:™
S Fi 5] > 4-PF
(1] 2
w
40 .;‘ @
20 o
JA AN TN AT
. 2 3 4 5 6 7 [] 8w 1" 0= 3 [} 5 [] T [] 1m N
L Tme, min Time ., min
Sample Name: “Furman mik BL*  Samplelil. ** File. -Data07 1016wl Sample Name:"Human mik BL® Sample ID: = Hie: “Uata07 1016. wiff"
Peak Name:"PFOA" Mass(es) "412.7/368 9amu” Peak Name: "13C4-PFOA(IS)" Mass(es): "416.9/3720 amu"
Comment:™ Annofation: ™ Commenl: ™" Annotation: =
=) )
6] ot seco PFOA 5 ., 13C4-PFOA
BRI 2 | BEEEm
40 o
2 20
-~
s el €5 -
20 5T } L1 T P, 0
=4
ol i A L 0 A AN soa b o A
2 3 4 5 6 7 8 ] 10 11 2 3 4 5 6 T 8 g 10 1
T
Sample Name: "Human mnktenka1® Sample [D:™ Fie:"Data071016 wii" Sample Name: “Human mink tenka1®  Sample D™  File: "Data07 1016 wi
Peak Name: "PFOA" Mass(es). “412.7/368 9amu® Peak Neme: "13C4-PFOA(IS)" Mass(es): "416,9/3720 amu*
Comment:* Apnotation: ™ Comment:""  Apndalian: ""
o PFOA 7 13C4-PFOA
(] by 0| =m| Biis
soo| EFFLIEMNEIR | . FLANEIN L
300 N 40
200 <
20
100 ;
N 54 BOO_ 122 reg st 91 B o " 0 s & T a
2 2 3 4 5 8 7 8 4 10 11 2 3 4 5 ] 7 8 ] 0 1
Sample Name: "Human mnk tenka2" mpke ID Fie. "Data071016.wH* Sample Name: "Human mink tenka2” Sample 1D ™  File: “Data07 1016,wif"
Peak Name:"PFOA' Mass(es) "412.7/368.9amu” Peak Name: “13C4PFOA(IS)* Mass(es): "416.9/37 20 amu"
Comment: "™ Annotation: " Comment. " Annctation: ™
RFELT B N SR =
00| REFLERINEIN2 PFOA - | FFFLENENR2 13C4-PFOA
2 30
200 @
< 20
100 )
4 10
o
o . L3 o ot pochoa . nian fan =
2 3 4 10 1 2 3 4 5 (] 7 8 9 10 "
Time.min

8 PFOA HATMENHAR o< 7 F A
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N XIC of -MRM (6 pairs): 498.7/79. .. Max. 5313.3 cps)

12.99

= 5000 ’A
1 12.81
0 ' T L, L) ¥ T 4 T ¥ T ¥ L Tl i Eia DI AN AEWEE e mewe e e

3 4 5 6 7 8 9 1011 12 13 14 15 16 17

Time, min
W XIC of -MRM (6 pairs): 498.8/98._. Max. 2093.3 cps|
2000 13.00
oi 12.82
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Time, min
(W XIC of -MRM (6 pairs): 502.9/79.. Max. 19467 cps.
" 12.98
ssrr 1947
1000
0 T T T T T T T T T T T T T T
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Time, min
W XIC of -MRM (6 pairs): 412.7/36... Max. 2260.0 cps]
11,61

s 2000
0-|1-|'|-|-|109&‘“

3 4 5§ 6 7 8 91011'121314151617

Time, min
(W XIC of -MRM (6 pairs): 412.7/16._. Max. 2013.3 cps|
2000 11.62
BE
1] o R —————— 116,
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Time, min
B XIC of -MRM (6 pairs): 416.9/372__. Max. 533.3 cps|
500 11.61
e

0 L] T T T T T L) T T T T T T T
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Time, min

9 PFOS/PFOA IZHEM DOMERA A LB a< 75 A
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[BRAD— b Y v P00 OEHIRORE]

< MU v 7 ZABEEVIREETIL, PFOS/PFOA XA Z ) — NV DHDEH T HIED
oz, K10 12H s — bE (PC-PFOS. PCy-PFOA : 50 ng/mL) % Flv iz

BFAD— R v V0 b OEHBRFIRRETT)

L LARRS, EEOFBILY BRI TIL. A%/ —LEHET, BC ZERNM

RO EINZRIZ PFOS 78 60~90%F2EE ., PFOA 2% 45~80%fE ThH -7,

2% 7 =7 /MeOH IAH Tlx, PFOA/PFOA & Iz T Y EhiD 72 < ) 80%

A EDRINTH - T2,

Ll

ponl L
?095?

60%E~ A
50%//

aoml

L~
20%//

10%F

2 )
E.om\'&ﬁ" g.ﬂ“‘w ' w’ﬁﬁ" Igmﬁﬁ B -o“’& P mﬁ%"‘"

gt et e ¥

10 BEMA— Y v b 0EEmEER

A ANEIIN SE 8RR ]
R~ OBEYEYEIRMEIERBER 2R 4 1087
&4 IR SRR R

A R 41
PFOS PFOA PFOS PFOA

AR g 3 3 3 3
HIE * ng 1.5 1.5 1.5 1.0
FIETRE  ng/g 0.5 0.5 0.5 0.33
HEANRE : nglg 0.75 0.75 0.75 0.5
AATEE 5 5 5 5
BIR % 97-110 72-87 71-96 63-90

104 Y80 EEH 82 Wy g0
CV: % 52 8.0 16 17

PR, - A L - LRI, e A — B (*C,-PFOS. C4-PFOA : 50 ng/mL)

ZEIMLUTRE LT,
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[LC &k D matis ]

OISR BT 2B RO LR ERHMOEEIZL > TH PFOA DTS5 7
EIER7%2 5T %, LCRHFIZRNT, HICUIIO 7 & F= b U LBEEOEIS IME
WA, D720 RER PFOA V' —7 BRSNS, K2 P TRELBL DT,
TV ETIFREDE, BEHOSS YV axy Nk TRTBVLERS S,
—Bl& LT LC &M 1~4 (X 11~14) ZR# L7,

I,

L. BB OT & F=b ) VOPHEIAZ 35%~40%REICT A2 LT, LC
HESCBEHEICEEND PFOA DA T A~y REICEFE S5 PFOA &I
TR Xh3,

2. BEWMA ORI IRE ABLEMETIL, PFOS D — 7 SSBERRF45 & 72 5,

3. PFOA DIEHT DRI 2 EMIBIREI G LY . BRERAKEX AR B,

FBICR LIZ LC &FETPFOA 77 v 7 BB R SN B B AL, FEITRT 4 4

EBEBIC, LREOREFEELLRY D, LCAHOEERLETHD, BB, F5L
THHBFBENRWERIL, BEMEBETA Y755 v 7 TIT5 L X,
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<LC mHr&il-1>

% B

Gradient Curve
100

80

60

40

20

o]

0.0 5.0 10.0 150 200 250
Tirme (min.)

BEE A 10mMEBRT LV E=UARK B:7Ehr=FrUn
LB Ong/mL O v~ 7T A

Acq. File: Data0BO0313.wiff Sample Name: MeOH-BL
Sample Number: N/A
W XIC of -MRM (4 pairs): 498.7/79.9 amu from Sample 8 (MeOH-BL) of Dat... Max. 16.0 cps
156
PFOS
; 10
P | o o
o L1 LU IR [ 0t LNOR
5 10 15 20
Time, min
W XIC of -MRM (4 pairs): 502.9/79.9 amu from Sample 9 (MeOH-BL) of D... Max. 1.9a4 cps.
1.9e4 i 13CyPFOS
1.5e4
gj 1.0e4
= 5000.0
0.0 5 10 15 20
B Time, min
| W XIC of -MRM (4 pairs): 412.7/368.9 amu from Sample 9 (MeOH-BL) &f ... Max. 458.0 cps.
40

PFOA

Nl

10 15
Time, min
| W XIC of -MRM (4 pairs): 416.9/372.0 amu from Sample 9 (MeOH-BL) of ... Max. 444.0 cps.
8.83
400
_ 13C4-PFOA
g 200
0" r . ’
5 10 15 20
Time, min

¥ 11 LC &EWIZ X 5 PFOS/PFOA D7 5 V7 FERR-1
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<LC Zhrdeftk-2>

Gradient Cunve

100 T T
80 - .
11} 60 |- B
*®
40 |- o
20+ -
a 1 1
0o 50 10.0 15.0

Time (min.)
BEHE A I0mMEB7TUE=UARK B:7Ehr=FYn
REMRE Ong/mL D7 u< 75 A

Mim File. smssemEELE & gFeads Bieam

fa Mama. Hesw
Hhmpie Sumbse. ik

W XIC of - MRV (6 pairs) 498 7FT O amu lrom Sample 9 (Moo - bBlank) of Max 200 cps.
|
- PFOS |
S 10 - |
£ .
okl UL | [ 1] WAL
2 3 4 5 (=3 7 8 a 10 14 12
Time, min
<= ol- poirs, amu ffom Sample 9 (Mol - blank) o Max. 2540.0 cps
|
2540 . B
; 000 1BC-PFOS
g 1000 -
o L
2 3 4 5 (] 7 8 9 10 11 12
Time, min
| W =1C of -MRV (B pairs) 4127/368.9 amu from Sample 3 (MeOH blank) of Max 600 cps
60 -
£ 40 -
5
= 20
0" [ i ARA i | 1 i i i A il ]
2 3 4 5 & 7 8 k=] 10 ! 12
Time., min
WEIC of -MRWV (B pairs) 416973720 amufrom Sampie @ (MeOH bBlank) o Max 7 3.3 cps
B B3
‘ 18-
500 - Ci-PFOA
5 400 -
E 200 -
ol‘
2 3 4 5 6 7 8 9 10 11 12

Time, min

X 12 LC &MH5E W X B PFOS/PFOA D75 v 7 fe3R-D
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<LC Zir&fE-3>

Gradient Curve

100 T T

20

60 -

% B

0.0 50 10.0
Time (min.)

BEME A:10mMEERT V=0 AR

[EAE R O ng/mL DT a< T T A

Roq. P2la: BaEaDTEI0I-2CEIBE} wif? Sampla Yana, Mabhod 2lmak-2¢1/36%
arm

Sample Nunda=: Mf

15.0

B: 7Ebr=FU ¥

WHTC of -MRIA (B pals) 498.7/799 aru fmm Sample B (Method blank-2(1

20

Max. 200 cps

PFOS

‘cps

Time, min

0 I A | il iy, ! B L .
2 3 4 ) 6 7 8 10 11 12
Time, min
"B IE of -MEM (6 pans) S025/798 aru lom Sample & (Method blank- WMax 11" 33 cps
613
16ao 13Cy-PFOS
8 500
=1
o™
2 3 4 5 6 T -] 10 11 12
Time, min
"W HIC of MR (6 pare) 412.7/360.9 amu -rom Sample 6 (Mathod Elank-
PFOA
127
100
B s Mw
04— . v s
2 10 11 12
Time, min
"W XIC of -MRM (6 pains) 416.5/372 0 zmu rom Sample & (Method Elank- Max 463.3 cps
453
400
. 13Cy-PFOA
5 200
=
ok , =
2 3 4 5 6 7 8 10 11 12

13 LC &3E Wz X 5 PFOS/PFOA D7 T v 7 WERS-3
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<LC Zrir&efd-4>

% B

Gradient Cunre
100 T T T T

80 - k E

60 - 1

0 1 1 1 I
0.0 5.0 10.0 15.0 20.0 25.0
Time (min.)

BEE A IOmMEBET VE-UABRK B:7Ehr=hrUn

FHERIRE Ong/mL 7 1< K 7°5 A

g

Fite: WRESOERIRW(PFONS =iD1 Sampie Wisme  HEDN Blaan
Bample Wumbmas MIA

[W X1 of -MRM (4 pans) 4987 /79.9 amu from Sample 8 (MeOH Blank) af Max 720 cps
12.0 14,81 O |
10.0 PF S
5 5.0 .
) L[l
0.0
5 10 15 20
Time, min |
W ETC af -MiR (4 pails) SU2 84799 amu Trom Sample 8 (MeOH blank) of Max. 0560 cps
15 |
856 2 13C3-PFOS ,
. |
: 500
8
= |
[»] . |
5 10 15 20 l
Time, min
W 31C of -MIIM (4 paira) 4127368 0 amu lrom Sample O (MeTH Bilank) of Mnav ?N0 cpa
20 PFOA
5 10 -
E
o R
20
Tima, min
W XiC of MM (4 panrs) 416943720 amu lfom Sample 9 (MeGH Blank) o e RPN e )
- 13C-PFOA
100
5 50
=
(0] L to i bane b g danidn Al ami di a4 PN TR T TR | 1. " la L "
S 10 15 20
Time, min

14 LC &M5EVNZ X 5 PFOS/PFOA D75 o 77 FeZR.-
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(4]

AEIC LY, BRLEOWE G - MIREREF D 0.01~0.02 ng/lg VIVICTFET D

PFOS 2 X PFOA DEENRTRETH 5,

BEF T, BHLEACLKENL)RDOS v b7 T LAEUTIZRT,

Printing Time: 11:04:38 AM
Printing Date: Tuesday, August 19, 2008

"W XIC of -MRM (4 pairs): 488.7/79.9 amu from Sample 41 (...
55

401 PFOS

L
20

Intensit...

ol S —
3 4 5 6
Time, min

Max. 55.0 cps

1.9

T 8 9 10 11 12 13 14 15

"W XIC of -MRM (4 pairs): 502.9/79.9 amu from Sample 41...

Max. 1820.0 cps.

11.91
1820
130-
1500. Ci-PFOS
2 1000
-
8
= 500
M
0 ; y " . : : : . ; . , .
3 4 5 6 7 8 9 0 11 12 13 14 15
Time, min

W XIC of -MRM (4 pairs): 412.7/368.9 amu from Sample 41...

Max. 396.0 cps

Time, min

08 1061
A PFOA
ﬁ 200
b 455
i 100
o | WAt sl P AR W\‘i”ﬁ%ﬂ\ﬁﬂwwwﬂ‘mﬁﬂh
3 4 5 6 7 8 9 10 1 12 13 14 15
Time, min
' XIC of -MRM (4 pairs): 416.9/372.0 amu from Sample 41... Max. 480.0 cps.
480
130,-
400 Ci-PFOA
& 300
@
g 200-
T 100
0% y ; : ; ; sy ey ;
3 4 5 6 7 8 9 10 " 12 13 14 15

Collected by: 4F_APIIZ00_1\Administrator
Electronic Signature: no
Operator: Adminlstrator

X 15

1180

FEALEEHD PFOS/PFOA @7 < K757 A




Printing Time: 11:10:58 AM
Printing Date: Tuesday, August 19, 2008

W XIC of -MRM (4 pairs): 498.7/79.9 amu from Sample 50... Max. 7160.0 cps
7160 12,20
6000+ PFOS
: 12.02-
& 4000
&
E o0l - 10.24
0 14.62
3 4 5 6 7 8 9 10 11 12 13 14 15
Time, min
I XIC of -MRM (4 pairs). 502.9/79.9 amu from Sample 50... Max. 1820.0 cps.
1820 12,20
R0 13C4-PFOS
% 1000
g
= 500
o : 2 . . : , ' , . ; ;
3 4 5 6 7 8 9 10 1 12 13 14 15
Time. min
W XIC of -MRM (4 pairs): 412.7/368.9 amu from Sample 50... Max. 620.0 cps,
800 10.94
PFOA
S 400
[ -
g
E 200-
0’1 — S T VER PO S PEP S S PeslL . Sttt tet g s sl
3 4 5 6 7 8 9 10 1M 12 13 14 15
Time, min
W XIC of -MRM (4 pairs): 416.9/372.0 amu from Sample 50... Max. 316.0 cps.
10.94
300
‘ 13C-PFOA
2 200
w
8
= 100
0..._ PR —— ki . = = u " . | SO,
3 4 5 6 7 8 9 10 1 12 13 14 15
Time, min

Tolloctad by: 4F_APIJZ200_i\Adminiatrator
Electronic Signature: no

Operator: Administrator

16 & (&) REHD PFOS/PFOA O 7 vt k75 A

(#2535 K4 - ##%E]
By KAt BERT 7 ) ) Y—F
fERT T 604-8436 BT IR X 5 / 5T = 4R55HT 2-13
TEL : 075-811-3182 FAX : 075-811-3278
HEE FHEREF  s_aono00@shimadzu-techno.co.jp
KIHiTE  e_ohi0O@shimadzu-techno.co.jp
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Perfluorooctanesulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)

This method provides procedure for the determination of PFOS/PFOA in breast milk,
maternal blood and cord blood sample by liquid chromatography/tandem quadrupole mass
spectrometry (LC/MS/MS). A breast milk and blood sample spiked BC4-PFOS and
BC4-PFOA as surrogate is added 1% formic acid. And then, it is extracted with ultrasonic
extraction for 5 minutes. And liquid layer is passed through an Oasis HLB cartridge. It is
washed 10 mL of water, and washed 5 mL of 40% methanol / water. The extract is eluted
with 5 mL of 2% ammonia water / methanol. After the eluted solution is concentrate to 2
mL under a gentle nitrogen stream and analyze with LC/MS/MS. The analytes are
determined in the SRM mode as the precursor/product ion pair of m/z 498.7/79.9 for PFOS
and m/z 502.9/79.9 for *C4-PFOS and m/z 412.7/368.8 for PFOA and m/z 416.9/372.0 for
13C,-PFOA. The method detection limit (MDL) is PFOS (milk) 0.0087 ng/g, PFOS
(blood) 0.0082 ng/g, PFOA (milk) 0.014 ng/g, PFOA (blood) 0.010 ng/g, and the method
quantification limit (MQL) is PFOS (milk) 0.034 ng/g, PFOS (blood) 0.032 ng/g, PFOA
(milk) 0.053 ng/g, PFOA (blood) 0.039 ng/g. The average of recoveries (N=5) of
PFOS/PFOA in a breast milk and blood containing 0.33-0.5 ng/g is 80-104%. The relative

standard deviation is 1.4%.

rSampIe 3g — —I Qasis HLB Cartridge

19— formic acid 12 mL (with methanol 10 mL, watar 10mL
B¢,-PFOS**C,-PFOS : 2ng add. conditioning)
— | Nitrogen purge — 2m|| —rEIuteJ
Washing
2% ammonia water / methanol 5mL 1. water 10mL

2. 40% water / methanol

LC-MS/MS ESI(Negative)]
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B4 SHTET n—F % — | 5
Perfluorooctane 4L .
sulfonic acid B BERHH 5o/ API-3200

1%~/ 12mL L S/MS
(PFOS) 3g -Ij—|:|f7‘-‘—|~;2r:; B I%TRAER 12mL CMSM
Perfluorooctanoic ESIAA A
acid (PFOA) - =
OasisHLB #~7—bhY v ¥
<PFOS>
TYQAK 10mL AHAT Q1/Q3—
%A% ) —N 5mL BT
2%T VEZTAKIAS )~ S mL THH G
B¢, surrogate
QU/Q3—
I9— LC-MS/MS 502.9-79.9
2mL ¥ ESI (Negative)
<PFOA>
Q1/Q3—
412.7/368.8

BC,- surrogate
Ql1/Q3—
416.9/372.0

AT A
Inertsii  ODS-SP
2.1 X150 mm

(5 pm)

BH FER(MDL)
PFOS
0.0082 ~ 0.0087

ng/g

PFOA
0.010~0.014 ng/g
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