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AA (1) Sample loading step
BB (2) First slution step

CC (3) First analysis step
DD (4) Second elution step
EE  (5) Second analysis step
FF  (6) Averaging step

(57) Abstract: In the present invention, the following steps are carried out in LC/MS/MS analysis: a sample injection step
for injecting a sample into a flow path leading to a column group that is provided in a liquid chromatograph and comprises
a plurality of columns that are connected in series and are each filled with a different type of filler; a first analysis step
for feeding an eluent to one or a plurality of columns within the column group, including the most downstream column,
and thereby separating a portion of the analyte components in the sample within the one or plurality of columns, eluting
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the components sequentially from the most downstream column, and subjecting the components to mass spectrometry;
and a second analysis step for feeding an eluent having a different composition from the aforementioned eluent to the one
or plurality of columns within the column group including the most downstream column and thereby, within the one or
plurality of columns, separating at least a portion of the components from among the analyte components that were not
eluted in the first analysis step, eluting the components sequentially from the most downstream column, and subjecting
the components to mass spectrometry. As a result, it is possible to quantify a large number of analyte components having
a wide range of characteristics in a single analysis.
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BEIhTsY., R—MiERLSVICERINTWS, B2 REBUNE/NIL
T400DR—bkiZRYTARSLE2HSL140ICEDRBORDICE
FTONEBEREE1 1 6ICEHREINTWS, /. B2RBUE N T4
OO0MAR—hK IiE. RYTBRUVKRY FCOTRICEKRTSNALBEESER
15 ICEHmINTVLS,

AEEHTIX, BEIOT NI ST & L Texcera (MRS E2EERTEL
) AERAL, BEHEE (MSE150) &L TLIMS-8060 (MFXEutBEiE
BIERREY) AERA LA, £/ B1HSL130ELTRSYTHSLTH
%0asis WAX (Waterstt®) #FRAL. F2HZ5L140&ELTHEEHS LT
HBTriart €18 (AR TA LY 1 &) AFEA LA, BIL. AERFIT
. RYTAILIYERINZAE (TADLEEERET 1 1ICNEINS
BIE) 2.5 M BEER 7V E =0 LKA (2.5 oM NHAc H,0) &L, Ry
BICLYERINDAE (BEEER1 1 2ICINEINSAME) %2.5 oM FEg

FYVEZDLERBYAY / — VAR (2.5 mM NHAc 959MeOH) & L. Ry
CILLYRERINZRE CABRER1 13 ILNEBINEFE) 20 1%7VE
ZTEEAY J—IAKR (0.1%NH; MeOH) & L. Ry TFDICLYERINEEA
® CRERR1 7 1ICNEINIBE) #8MKeE L, EReLTE o
RICEH 7 v REEWERMULAEEDEFERL. 1Yo 3 ViR a—
13500 wl (K250 wl+EHE250 wl) & U7,

AERBUCS T2 OMEMEER T OERTOT7 7M1V ESRLDDHAT
%, BB, AFRICEVWT, KWERIERY FA, B, CORE (uL/min) @
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BE (UT TEERETI & &) £2RL, HVWERRESHRETICHD S
R 7BOREDOLLE (%) %, WRITIEEFTHRETICEDSZRY FCORE
DT (%) Z2RLTWD, B, M7 TRRY TADRKEDLE (%) %
SLTWAWD, ERELLEDEIR., HARLHAS, 100%HLRYTBOD
MEBLLE (%) &RV TCOFREBLLE (%) R ULLEE RS, F/ HF
D— R HRIER Y TDDORE (L/min) ZRLTW5D,
[0035] (1) EPO— RIFE
F9. LC—MSHE1RKRE (M5) THY. BORVYTBORELLE : 6
5% MY FCORELLE : 0% BERE : 0.3 nl/min, RTKRY FDDRE
: 1.0 mL/minDIRRET, A — MYV TS 1 20006EHBOEAN (1P x)
2 3Y) BTV (COBENERTOT774L00.000&7103) . ZRE%
B1HSL130ICHESIHES,
[0036] (2) #B1BFHIR
AEDEARK. 2.000BRTRY FTBRURY TCOREBLERLECICE
EIRET2MFELAEEZERTDOREEZOE L., LC—MS%EE2IRAE
BM6) &2, ThitkY, RYTALLDBRE (2.5 oM B 7V E=V A
KBR) M3B%eE. R TBHLLDBRE (2.5 M BEEE 7V E=7 L 952 ¥
J =) DESYDEIETREINLREERNETI NS LTI 3IORVE2HS AL
140ICHAT %, TOER., B1H5L130ICHEINTVLEIHIHR
BBDI>5. B1HS L1 30HDRIEFEDEENTUVES (BEMICIE
. N-MeFOSA-M&N-EtFOSA-M) DADE1 A L1300 LBAHELTE2HS
L1 40ITHRAT S,
[0037]  (3) %1 HHMIRE
ZD%. RELEAKINDDEEEAT, LC—MSAEH1IRE (B5) &L
. RV 7BDRELLE : 87.5%, RV FCORMELLE : 0%. SFHRET : 0.5
mL/miniCZBET 5, ChICLY., R TALSDAE (2.5 mM EFiR 7 > E=
D LIKBR) HM2.5% R TBHMSORE (2.5 M EFER 7 >~ £ = L 95%
X% J—=)) D8I SYDEIETREINILEESRNE2HSLT140ITRAL
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[0038]

[0039]

[0040]

. ki (2) THEI1HASL130HN5BEE LM (N-MeFOSA-M & N-EtFOSA-
M) BNE2HSL140ICL> THEANICHBEISN. ZH5L14005IEK
BHLTMSE 150 THMIND, b, C0DEX, FE1H5L13001F
. RIEBRERORBENOUYBEIN/REBICH D80, EE1HZL130H
IKHEINTWBRRY ODMNERMIDET HS L1 30NSBAHEINB D
ElEAR,

(4) E2AHTHE

mWT, RBEART.ODDEESET, LC—MSAEFE2IRE (K6) &L
. RYTBORELE : 0% Ky SCOREBLLE:7.5%. AEHHET :0.25
mL/miniCZBET 5, ChICLY., R TALSDAE (2.5 mM EFiR 7 > E=
) LIKFAIR) H92.5%, R FCHhEHDEE (NH, MeOH) H7.5%DEIE TRE
INICRERDET1HSL130RVE2HSL140ICHATE, D&
%, FIEEESRICEENBNOERICEY, £1H54130ICHEINT
WERY ODERESDNBEIN. F2HFL140ICHRATS, BAL.
RIEDRAMRIE. B2HSAL140ICBVWTEARADOT VAR E L TE<
f=th, AIEEHEY OPMHREDIE. B2HSLT40DAOMEICEE>T
. —BBEING, . COEEXE2HT L1 4 0HDOREHIRIEZESR
CHUBLEINREBELRS (TRALEHZLDEELEINDG) .

(5) 21T

ZD%E. BESEAKI.50D9HM 523,000 ICHF TRY TBORELLERE0%
MBI TIRAICEIFTWS (FSYVIVRER) . ThickY, B2HS
LT 40ICRATZ2RHROBEADNMRLZICELRY, BE2HFL1400
AOMGEICIRE L TW BN ZOBMEICIE U ToBESh, E2H5 41
4 0DBIERAHELTMSERT 5 0TOMNINS, mWT. EHRAEAR%23.00
DOBETRY TBORBLLENWYCERTIN, ThICLY., F2H541
4 0N HFREIND,

(6) FHbIE

Z0D%, HEEAE26.500DEST, LC-MSEFHTIRRE (W5) &L
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 RYTA~CORBLEEREZMRT LT FHE, GFHRET %£0.3 nl/min, R
TDOREZT.OnL/minkTBHIET, B1HAFLT130RVE2HSLT
4 0 =1 EiLd %,

[0041] LAEDDITICEYKDSNIREFREDEUIREZRTICTT,

[0042] [3R1]

No. Compounds IS Rec. (%)
01 PFBA 58.2
02 PFPeA 83.1
03  PFHxA 85.2
04  PFHpA 84.5
05 PFOA 96.8
06  PFNA 86.4
07 PFDA 94.1
08 PFUnA 89.5
09 PFDoA 82.3
10 PFtriDA 44 6
11 PFteDA 44 .6
12 PFHxDA 46.8
13 PFODA 46.8
14  PFBS 96.0
15  PFHxS 73.7
16 PFHpS 92.3
17  PFOS 92.3
18  PFDS 92.3
19 N-MeFOSA-A 71.8
20  N-EtFOSA-A 81.1
21 N-MeFOSA-M 82.7
22 N-EtFOSA-M 70.9
23 4:2FTS 447
24 B2FTS 173.6
25  B2FTS 142.8
26 B:2diPAP 78.7
27  8:2diPAP 71.8
28  diSAMPAP 71.8

[0043] VISR TEDIC. KEBHICEL BDAEICLNIE, PFtriDA, PFteDA, PFHx
DA, PFODA, R TU4:2FTS%BRLK 2T ORRIELEMITDOWVWT S 0 %LU LEDEYER
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BELNh, ChIEFA AV Ty avpBEINLREREEZ DN D,
F /=, PFtriDA, PFteDA, PFHxDA, PFODA, RTr:2FTSICDWTH 4 0 %Ll E
DOLEBMEWEIRENE SN, RB. 6:2FTSRUS:2FTSICDWTIEA 4~
IVNVIAAVMDHEEINT 1 00%EBADENEER LN, i
NTLDFEFRARBICEDEDEEZBND,

= DEHHA

1 0 3EMRER

11, 11051 FERE
17, 17055 2FRKREE
1 2--EHBFEASR
120F—F v 73

13. 13a. 13b., 14,

1308B1A5A4
140-8B2hH5 4

15, 150---MS%p

18, 24-mEEtNEEn
300-—F1RBUBNILT
400--FE2RBUIENNT

16854
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

Fm R DEIH

ARAEIOT NI TICHRITON, EWCEINICHERTREICHER
SNEDENTNELIBBHORBAIDNTEINLERONS LMD
REANSLEDI S, RELFRAOAS LICHBEZEATIHATA
ATy e,

b)RIEEAZ LEDI B, RETFTRADH S LEZZL—DXIFETIIC
BRINEBBONZLICHLT, B1OBREREEKRT DI &ICE
Y, B—2OXEBBEIICEESNEEROHS LHRT, RiEgEABNFOS
MRRKDD—EZDE L. FIEERD TRAIDOD S LD SIERAH S
T TCEHENNEETHONTIE1 DDHATY T &,

CRIEBAZLEDI S, B TFTRAIDHS LZZL—DOXIFEFIC
BRINEBON S LICH LT, RIEEHE 1 OBFBRE ISHEKOEL
2E2OBBMBREEBRT DI EICLY. Z—DOXIEEFICEREI N
BEDHS LHAT, FAIRIFNRESD D GRIEE 1 DR TY 7
TAE LA >l pD e b —82o8 L. siEcERd MRAIO
ASLDSIERABHIE CRIEEEESNEETHNT 2B 200MR
Ty e,

EETAHIEERBETIREIOT NS TEESIICL 28EH
DT,

RISCEQRI2BROREBEFIN, P &b, A F U RBE— RITHB
LERERE., BHEE-—NIHELARERZEO I 2/HHET S
FERIFVICEHSOREIOT NS 7EENWTICL 2EBITHE

AIESEBDASLDSE, IR FRAIDDS LZRSASLOD
DI EBTDDASLB NS Y TASLTH>T. TOMHDAS L
DREENSLTHZD I EER/HETHEKEICEEOREFEI/OT b
TS5 7EENNTICL BEAB AL

RIS O NSO ERDO NSy THS L& KA. REOL
BICL>TRIBERD NSy THAS LOHRD LRI DT LEHICED S
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[E53KIR5]

[E53KIR6]

NSw THSLEBIRAIBEAEDTH> T, RIBEHDO NS Y THS
LOWTNHOA—DOHRIRH T LEICEENTVWDIEIC. BYDIS Y
TASLDIEDLRLEE 1 DOREETI & EHHRET HEK
B1ICEBOBRGEI O NS 7EBENTICEL 2B DA E.

AIEEE 1 OO ATy FICHE T 2HE 1 OABBROERXITAIEEE 2
DORTRAT Y FICHTDRIEEE 2 DRBROERO VR &EH—HD
T2V MNERTHD I EERHMETHEKRIEICEHEOKE I O
T NTSTEESWICL 2RO AR

AMWEIOT NI S T7IC’ T Shic, BEEEOFTEFRORESHN
REINEATLNEEZEDZRBRICHNEEATIHARNEARTY
&

L)RIEEA S LICKLTE1 OBRBEREZERT D &ICLY, RS
LR THIEABFOSTHRKDO—EEDEEL. ZHHTLDLEH
SHTHEESMEETOMIT DB 1 O9MATY &,

ORIEEASLICH LT, FIEEE 1 OBBERE IZHEKRDOERZE2D
BEERARBRT DI EICLY. BEHTLFPT, AIROIHREDSDD
HRIEEE 1 ODRATY TTRAH LA > MDD DR &EH—EB
EDBEL. BAS LD SREIECRIEENNEBTONT 52
DR TY T&.

ZBTBHIEEFHRETIREFIOT NS 7EENMICLZEM
DA,
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