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B—E R

ARNITITRR 2 IR MR DFE L, 2O REMICHEAGDLED 2 & T
LS 2BV MRS, ZRETICH, ME 100k 2, R 3, I
KA CITEEN DR DM S TEY, RN E KB 2 B
TS L U CHRBMERY TR SN CE . RS0 E N L CREIYT S
FORWE SN TND 5. IERRRICE ENDERMEMRDE, TRTHIIE R T
MR DIFERIER S BIEF S D 2 & TRENT 5. Z OJLEBENIImE, %
PR, IREEZR IR 5 6. 27w, FHIEMER Y ORI AR Z & IZ 82
5. BlZIET v 3 — VEILIIR R 2 H#E SN Tm 0 9 BE 20% % 5 503,
FRACH T %R TH o 7o, & L TRALKSZEUTIMIZ T D 15%FLHE 2 6D TV
D05, FEH Tl 40%FREE & RE S DMMNERRD Z ERHE SN TWND 5. R
MU O RS S B OREE LTHOWORTERR, 0k 5 2Rk
BN L0 R OB ENT D LB bND. TOM, MKITEHE1E
BLCRY, HERMERDITMEE N L CTRSCERICBEIT 5720, &0 AKFE
WEALTCWDIREITHD ERBRIND. ZD72W, MR O HT
TR PR R R EO MBI ORI =2V 7, ETREPHERI &
WP Cc&E

WEIIE, EREEDNOIEBR SN D ICHB WA X /50T T & 225 B o 33
RALNTEY, BRI LITEA RIZBVORBNINTE 8, flxiX, FER
WEE CIXERBICI2RBERICLY, MBEBATTE N REDT N ALEY
WAERESNT, WAZTERNTLZERMLNTND 9 20X ITRBIZHERD
ICBVHEERFET D2 ENTENIE, T DI ER Y 2 M A 4~ —
H—EME LRI TE D, E720rFE T, AR CRERMERLY 23 A BRI MR
REZ AT 272 BT OENTEH SNLTWD. flxiE, 747k NEO

1



4-Hydroxy-2-nonenal (HNE) |37 v 4% 75 —¥-2 (COX-2) DEIsTI
BARROICHET L2 EnHREIN, S OICERELRIE O PIHLERIC
Hvra 77— UWEHRIICEE L TV A ERH LN ool 100 X LRy B
g7 82 EMiT 5 2 LI L0 MG RIS ER OSELCERFR R L an| &
BT &L b, BN ZIRA vy Yy — & L TAEKRNEREOEN
BG-LCW5b. F7o, ARNTERINTZT VT B REIZT LV R— R IETHESR
WX T a— NV HIZERIN TV 2 ERHEINL TS 1L COX-2 O
KN+ Td 2 HNE 257 /7 v REOPIIISER & <, ittt 2 F9 5
5 bAEET D, FIL DY ZOBITEREICL D T L a— B ENn S
Z e TEE M ThND. £ L TERE LI T Va3 — VI IECIER 7R &
IR LT, A~ d. ZoBE#EIL HNE O 472 57 Propanal <°
Butanal 7¢ & Ofafn7 /L7 b RS 2-Pentenal X° 2-Hexenal 72 & O A flfl 7 /L
T NEREREL 2T VT e MEEWE 7 v a— LG ~ET 2 F 0w
SNTWD 12, 2072, EERTIIIZFESARRIRER I NEET D LB R
HINTWDN, A4 HE TR MR T3 Thh T o 7.
ZIVE COFFRMERS T OoTE L LT, SURBUARIE 183, @Rk s o~ k
JTT 44— HAIa~w NI T 7 4 —1516 2 ERHNLRTE T, LINZN
SRR D IR E 2 — 7y R LT, FFED X V87 E & OFURHRK
IR SUSIZ K D BAIGE S L IERP ORISR OEREITI. £D
7o, TLWEICHFIET 2HERMER S BEERRET2 2 ERAETH .
UL, REEEMEITHNT DAL T 2 0ERH Y, ZIEITE 2D %
PERR Y DO —F T IXREECH v, FEE LI EDFET D58 ITIE R ERK RS
HABISHECDMERN b o7z, @EBRK7 v~ s 777 4 =T A7 v~

NTT T 4 —=TEAHToRIC, Ak Za)t 7 1 — 7= 2,4-Dinitrophenyl



hydrazone 72 & OFFEMR(AIEE AW CTHEMLEITH. L, #HERHE
FYER I A Y g EIT RS no3 < 17, EATLBEREIZ B Dl 2 D
EIC LD ME R MER S 2R T A2MENRH -T2, ED72H, 4 B TIEER
PR s FiE L LT~y RAXR—=X[EMH~ A 7 otk (Head Space
Microextraction, HS-SPME) 23 A< WS LT & 7=,

HS-SPME 7413 1990 4FIZ Pawliszyn O 23BH%E U 72 R0 Bk TH
% 18, HS-SPME {5137 2 — X K¥ U hay RORHEICKR Y ~—OWREH 7 £
DI MR A ERIZa—T 4 v 7SN 7 7 A NRN—& 5. REEA
ATVICE AL, MRS 5 Z & THEHREMEN S 2 XMHICB#E & T, SPME 77
AN—Z KHFUZE N T2 2 & THEIEMR Ofh, RfEZ1T 5. EREICHk
RCHIHYE S 2 238 &9, AT SRkl b EUR, IR R YRR W T D
SHMLAFRETH 5. MAT, AL W £ TOBRIENEMTH D720,
FERSOIR, MR 78 EHk 4 2 dBHC & E 4 D MRS /0 #1 ¢ HS-SPME 513
METE 3419 LD IS ITHFEMER y O E ST IZBV\T HS-SPME 1%
WS TE 723, SPME 7 7 A AN—0 K EREIEOE S 3 2 E TloE
ST T

V2 SPME 7 7 A AS— 3 EEM B EIE CTh 2720, KT <
WETH 7. #1Z1E 100 pm Poly (dimethylsiloxane) 7 7 A /S— (PDMS 7
7 A N—=) DA 0.6 L OBEEMB VY Y =—RKWZa—T7 4 7 &
TWD 20, ZO7OmiE OISy 2t 256, EEMERE i)
KOMEHE R MENRD -T2, £, 77 A NN—ETHIENLSLT L, 774
NG DT V=7 4 7B SN GBEN ZhE TICHE STV D
21, 7 7 A N—[EEAIT B AE R CEIRIC S B SN0, HBRMERS Db &
N ERIFFZEEMR T & H T DCHEASNTLEY, MERND E— 7 T8



wh 2 HRER S -T2,

F7-, HS-SPME ED I HIEIZRFRER > O /3 BfREU Al 2§ 7e s <
0%, TODEERER ERMEMDN L GENDHE, BRI DB
DREARTTHMENRH - 72, Gottzein LT WL TIL, MIRICE £
D HERAERL Y CEE N R/ N OAL AL T%REE, IR DOBGE TH 60%FEE TH
-7 22, HS-SPME JEDHHZNRITAHEY 72 EIC L D00 7 v ARKUR VA
OREFIC LV EBTH LB HNTEBY, ThbOEEER/NRIZT 2 HIEI
DNTHMRFT SN TE. Alonso b 281%, Mik%E 1:5 THWNT 5 2 & THHEW
L DHRFENMER S DR OBk 2 A TV T22S, B BRI PER S 7Y Benzene <°
Xylene 72 E REIGYME LinEH LT o7, A<, Al 150°C LLED
FERMER T A OB R <, ARELEH L TH SPME {EDEIIER
FES ol FRETIHE, —B7 7 A= T v T I ERME
Aoy SRR E I IBE L, &0 EEAR &AR AR 2SR M) & B S
NTLEY, EIEMETT L2 &bl TnD 24

Z DX IALBEY ORI L0 IR ET 5780, HS-SPME 1EDO H
REGIEM T LICRR D ZERRESHTWD. 7B AR TRT VT b N
25 12xt4 %5 HS-SPME {EOfH FIREIZE L% ng L1 A—¥—ToH 50, TV
a—/VHH 26 |3ug Ll A — & — LD BT AR TREE MRV SR ST
oo TR, Tova—)VEO X O IR I A R o TR MR 1K & D KFE R
AL, KO AKMIZHBELENCT K RDDIEEEZ LN TVD 21, &g
T L AT ) 2 & T, THHRS A RHEIBICKAHICEE S5 2 & A AlhE
THDHN, 77 A N—bFEFHCEIR T ST L EWRIRORB MK T
% 28, ZDi, HS-SPME LI & F AN AR VAo 23 8 S iz
TaT AN LDELNROCEER SV, ARG ORI B R MR % IE



fem >, HHMER S W 21T 9 72 OICIXRTLBEEB RS IZ F 1) 2 3 REMEK IR & LT
o TR D 20, ZiLE TOEFEMERN S DI Malondialdehyde <
4-Hydroxy-2-nonenal 72 & DFEEOFEFMALGMITE R A S TTHHAMTON
T&72 15,30, Z N BIRIMERRINIEL S v N7 ERkGR 1 R BRI 5 O BOGE
DRMPOLER SN TEY, ZRETIKY VIFEO—D2THLRA T 7 F VLT
B )—=NTIOT IVIEIIT AT NEPFEAET 5 Z LRGN TV 8L
FTo, MERICE ENDIKFEE L 75 10 ETOESHT LT & FEHIZOWT SPME
EERWTHON 2T, @, B, 2 LT ABE OHRINRA, 161
ng L17:5 1582 pg Lt OREFF THONTrlRe & 72> 7278, SPME vAD#:
FE & 1 B3 5 72 o 0(2,3,4,5,6-pentafuluorobenzyl) hydroxylamine
hydrochloride (PFBHA) % H\\\ TR L 21T > T iz 32,

LinL, 7N R— VBRI IV ERFTOT VT e MEa®mn 7 ra—iu
FICBETSNAIENRESNDL R L 1, ZHRETHER SR TOIERMERS O
BRI B, MIRTICIE S £ S ERERER S NHFEET L EE2 NS 5. AT,
FRVER T XSS RR R AR 2R CTAEKR SN AT, AENICESEIER
RV DTEET D B2 0N 5. MAHERER S OERRE D —~> & LT
LA N VR R DBEEOCRN S 5. T, BBEA N LRI < OAETEEER
RMEfE > TRIET DRE RSB DL Z BRSO LN TWD. Bk
ML RIZE AR SNTIERBRETR R EDO T INR Y R T —8 0
PSR X 0 ARSI A R b S 38, BR(b RS D & 3R REIA AL
Wl LT, SFIERBIHERSDAERSND 34 Z OFRLIGIXHEHAHE
1792720, EOX D BRERMERDVBERINDDNE S PNEIARHTH-T-.
MR 7R AL Ry D HTIC L0 ARNIZ BT D iRy BB &2 R8T 5 =
EMATRE L 72 573, SPME & CIXERMERS DL TR EETH v, Mk



23 E D IR AR IHIEME Ry 2 i, TS wTREZR v AT LD BRAFE KD
HAILTUNz 35,

RV OBR e kL LTH A F I v 7~y RA~—X%, DHS i
W%, DHS LI, KRR OFERREBIC S & O < #FZeHit 21T 5> SPME
5 & J72 0 KARER 5y DFFEVER Y 2 AR VE T A THRBIFNIC A= 21TV, Hi5E
PERR Y Z Al RIS 3~ 2 B 20 il B 715 CTH 2. SPME £ TIIAA T 4D
HHH, S, EEMHOEEBENKTFT D720, MHEMEICR T 28T 7 4
N—DIRERLIEINC L BN EEH LT LEY, fiHR=RICEEL 52 5.
*f LT, DHS EITRIARS S D22 iR ~BE) S & Thlil 217V, XIS
Bl U7y 2 R K SHIRICHIR T2 2 L ATRETH 5.

ZAVETDHS{EIZDWT, #IHEO T 2 — 7 ERRLE S, R R OE

NN

W ERIEEREIC B 2 DI W TRt S T E 2. ihEEETF = —T7 0

Q

BN S5 mm L b, K708 3570 ZH 25 L @mWIENLE L b7, fil
IR L LTARBETHLHENN LTI 36, ZiLE THENK 3 mm O~ A
7v b7y IRIES AL TS, 2 X0 MLERAKROW A GE T % el
LOoDOF ¥ BT V=0T LT HiE 72 R THitE LT MR D 2 0 7 L8 A
THZENARTHD. MAT, ~47u b7y 7 2HNDHZ & THERDEY
BONEL 5720, MR Z EL S EIRIRREIC T 5 Z E N ATREIC R Y,
BBLERIEEZ DR LLAT) ZENARETH H. T2, AV RIS LAY
(i U Tl 72 AR 2 R 2 2 L NATRETH 5728, WY 2R IR DRI
RAABOEICL Y, NI E TN DMRIRWEIEMER Y 2 10 2R I R
LT ENAREICR D I SN D.

Mallia & 37 23D F — R E £ D EFMER IOV T SPME £ & DHS
LT LR, DHS SO J7 AN @i FEMER Sy O L T D Z & s



LTRY, 7 /va— VM7 E ) b 2 R MRy O Iz B8\ T
DHS 1£ED 473 SPME IEICHARTHIE AR @O SEARE S TUe 38, Ml
ICE EN DR OEEIL ng L1 bug LA —&— L MEICiET 572
¥ 5, FEFEMERLSY & 2h 5 & < SR FTRE e DHS P13 M Rk R 43 O MR 7 fiR
o= DORMLBETFEE LTHETH D B2 b,

RN O LG & R - fRAT L, IR OBREMRIT 21T 5 ik L L
TAZRBR I ARNDD. AXHRu 7 AOHNE—2 & LEBURS D&
NG U RAENTT D 2 & TR OENERIT D ENAETHD. =
NETIZY, AR s 2 iz~ LVF~——Ta 7747\
£ 0 fdn i E R 39 S0 IFERE SR T 40 72 E R BRI R IR WEE) DR A
AR THDLZ ENRINTWD., £ L THSE, EFDEICBIT DEIRZH~D
IR BHED BTV D, MIEICE F D BUKTERE ORI 5, Kk
Wh~—7—b LT 4 FBEAORBEWLZFEL, TNODOELNT AL HND
ZETAT—=T 00D 2 ORERAZE 85%DFEE CHIBIT 2 Z ENFREL 725
oM E T, WMAABEOML X 9I2E TN WIS LV 8% e k&
IRTALEWINEH SN 72 5 T2 F DR S T 42,

AR ORIV BRI S E S E RO DIFET D720, THUHRTD
NERER) 72 AT DS FTREIC 72 duiE, #HRMERR D~ NV TF~—I—Tn 774 Y 7
KD FIREIC D B2 b=, LaL, EERPICIS MEBICHFET S
FEVERL AT T3 D OERIE DR « JHE 515 CIRENNER R L O R H 0,
ZIVE CHREE ORI ER LOER ST e o Tz, LLEOTERNLAR
WFZE I, MER I Af i 72 DHS W38 KOV T IChfliis Ay a~ N7 5
74 —EESr VT, MRS~ AN T — =TT A T D

7280 D = L 7 SRR RIS ARAT ATRE 72 0 AT R DI EE 2 B L 7.



PBEETTIE, A FENRIAEESC SRR IR EE 2 RIEHIC b o U U IREIEE S &
invitroBAL &, BLIRE LV AT 5707 & REEHL L LT ERMERSY
DT 2k ATz, NEEEAIZ K 0 BN ) B ISRy DN ER SNV D T D
NWTWDD, AERPICITHEE, REafifE R 2 IR SRS 5 7o b5k
57 b R CIMEICHET S B A b5 5. 207, BEFTED LD
IRHERMERR Y N « TRET D0 E D DI b8, R IR 2§~
TAFTDHZENEE LD -T2, D, in vitro BALIFEIERESL 1 B AK S
DIRFEIERR 0 2 30T 5 & & bis, ARV U TV OMHT ORI L 7 B %
VERRY T4 77 ) —OREEL R CHIE L.

F =2 Tl%, DHS 520 L TMiaBHT & £ Dk~ 7R T8 MRk oy % gk
FEIZ T Al RE 72 v AT A DB 2 37 7-. DHS 151X HS-SPME 512l THEIAY
R FTRE T H D72, KV IEIRVERVER S A il 35 2 E N HRETE L B
Z bz, AR TIE, DHS EIC@EEAEO@ A L ORI RO RIRE 1T
5 Z & TREBEAREZRIT 29 v 7 e 20 ECHH RO M EERA,
BICAFAET DRSS ORMEEOm L2 B L7z, £ LT, AT A
I T T L CAER LV ORI R TR EE T B N FTREIN E D R
FEATV, #HREMES T T A ) T ORRAMORFEZ B E LT, SR
FER X OEMERIEET L~ ZADIML L X 9 T 277z, HIUETITRER XL
OV 1% DFRFEME RSO AT O e B 2 iRk~ 7z



B_E in vitro BILAEIFE LA SN DERMRS T 07 7

AV

2-1 &

TIVE TICMRIZE £ BRI O AR LN TR Y, EF, Z0
RV N ER S LDk E L TRMUIBE N ER S TWd. BRLIEEITAE
TEE BRI > TRIET D HRB LIRS BEDLLIENROLNTEY, 20
R A T = X LD B E L TRRILIFE O 2D b T&E 7 34 ik
LA EII RN TER SN ERBBRESL T Uy, VRIS F—EBR e
FRALBERIC X DR, FERERNPUSIC LV AERSND Z EBMHLN TV DEH
38, ZORISOBRC, IRE ORISR NILIHR T 52 & TV AT & RIERSD
JUR UK E OEEEIR IR N ER S D 2 & SR Sz 84

NRE DI & 0 ARk & 0 D IEMER T I ZSOGIED KA D, 2-7 Vo F-— VIR
4844 4t R F-2-7 AT F—/VH 546, Z LT FT T e REATS8) G
Fohnd., TR IIEEEBRIC LV ERSN D EER S THY,
ZDERGRECRUNE, NTORE KB EE SN CTE 7 4148, UL, AR
HIZIEEEH R, AR N R DI N FET 2720, FEERICAR T om{biE
EPDAER SN OHRMERSIZZHEERTH L LB LN, T E TN
JUBRIZ X 0 ARk L 72 i@ PR{LARE 2> 5, Octanal <° Nonanal 72 & 7 /L7 & REE%
Bk x PR AR EID 2 EBRHE SN TND 9. ARk s
F T 400 FFHLL LORRENFET 5 Z ERHESNTED 50, ZOREN W
LS D Z & ThEx ZREERMER S b AERNICAER T 2 LR ST,

AIETIRANITZ X 91T, Tk TOMRBMEM ORI GEL L THEHA ST
& 72 HS-SPME JEIZHFTE DFRFENERR ST D OHTIIRET SN TE 2y, SHEM DR



BEHFENER Sy DIPEIZ K0 BRI S 72 D R A e S LT & 2. 20T
W, MKIZE E i LIRS ORI 2 fr 2 B & L7246, HS-SPME
ECITHMNEZERT 2 2 LR TH 7. £ 2 TARETIE, HS-SPME kiC
EOLHIHGEL LTH AT Iy 7~y RAX—R{E, DHSEIZER L.

DHS EIXKIK I L2 tk, A TIOVOKHR G & /3—2 LT, H@iiliic
RIS T 2GR TH 5. DHS IBIZEI AL HETH Y, ST
VORI S & BT 2N ATRE & 72 0, KR AR R S & il FTRE
725 L HIFFCE L. AR TIEL, DHS DU & D Th % in-tube extraction %,
ITEX i (X 2-1) %M L7

OZS: §14 @#h O

EROIMEX-GCMS

TEX H>FILHE

2-1 In tube extraction /£

HAZA Y P b =— RKLORIC Tenax CIGTER 72 & OWAEH%Z FHE L
7RIy T=—RAEEEL, VI PERVIKLA ha—27 952 & Tl
HICKAHR D T 2. 207w, JERIETIIBLERIZR 81T K0 IR A
Ko TR bIET 2 Z E N FRRIC R D LB X B L.

10



Lo, BAEIEENG T VT B REOMIZ ED X 5 @RV A AR S 1
LDONARHATH D728, IR RS 2R 2 2 L ITREE -7, AR
T, HESARAFENR L DB A NI L 2 VIREENENL % in vitro
Rl S W C, SRR LAERAREIEUE S ) & A R S 2 AR5y D S0 HT % 7l
7o, MR T, BV T NOMIT OB E L 72 DIEFEYER T O T2 D F A
77U —HEEL HfR LT

2-2 EBRFGIE
2-2-1. WHE

A% ) —)v (HPLC 7 L — R) X% #{b2k&4t (Osaka, Japan) 725
fEAL, (b MY v A GREEHK - PCBRABARE), 78K (HPLC 7/ L —
R), #L T 2,2- 7V ER@Q-AF LT A7 IV ek, AAPH, I
otk T ¥pkNS4t (Osaka, Japan) 2"OIEA L. Vofe—F ) oat
UUmKF=F R Y 7L -12KITFTH T A7 227 (Kyoto, Japan) 2> HHEEA L
- U UIBEERG, L LT AR 7 s FULal) s (PC) Thh 1,207y
Vtm-3-hxkal 5 FE (16:0/18:0 PC (PSPC), 16:0/18:1 PC (POPC),
16:0/18:2 PC (PLPC), 16:0/20:4 PC (PAPC), 16:0/22:6 (PDPC))(#iJE 99%) 1%
Avanti Polar Lipids Inc. (Alabaster, Al, USA) 7»H8EAL7Z. ~ 7 AML & 9
I a— A ARk S (Saitama, Japan) MHEEA L. Zoo~ o AL

X IOIX 812 B~ 2D — /Ll & D ThHD.

2-2-2. bV U AREAETE S O F R

FRAbNEE H R DFE M DREHEMITIRE SN TE ST, ZOAEMIEN D
ZIEZERIRFERMER D D ER SN D LR ST, AR TIE, U U IRERYE
mna A B R u gt LREIEE ) b AR S D IR > D T 2 ik A 7. 1R

11



B, Hx Rl bz AR rTaE72 7 ¥ vigfkit & LT AAPH Ziisin4 %
M iE A M L7z 51

FHY VIEE A A X/ —/L T 20 mmol L ICIAMR UEHERIE 2R L7z, 12
YRR 100 L& 2 mL~A 7 0 Fa—7 1B LEZEN AT L. 500 uL
® 0.5 mmol L1 AAPH®RIRZWINL, RVT v 7 AP —CHLEITo 2.
B ERERS, BARSME T T 37°C, 1400 rpm, 4 FRISUS S¥, Zhambisd
WikE Uiz, ~7 AL X 597 ADE4E, 500 L OEHI R DR <

FEIRE DS CTEALALER 21TV, Ak~ T AM L X 2R e L.

2-2-3. S3HTERAT

GC/MS %% 1 TRACE GC 2000 > 27 & & TRACE DSQ ¥ 27 4 (Thermo
Finnigan, USA) #HW\7/-. 4— +% > 77 —(% CTC Analytics CombiPal
(Zwingen, Switzerland) % H\7=. GC/MS O Hr5MIEX Fit D@ D IZFRE L7=.
4y Bl < 2% Omegawax 250 fused silica ¥+ £°7 U —# 7 A (30 mx0.25 mm
1.D.x0.25 um, SUPELCO, USA) # M\, BHEEHHO N T 27 7 —F A Z
CP-Sil 8 CB low-bleed #7 7 A (0.75 mx0.25 mm I.D.x0.25 um, Varian Inc.,
Palo Alto, CA, USA) ZH\W\ =, X VT HRE~NV LT AZH, T 1
mLmin T IZFRE L. AR E b T U AT 7 —F 4 U OIRFEIT 250°C IR E L
2. 1T 5A—7 2 OFIESMTE, 35°C T 2 77 fRFF L 721, 4°C min! T 230°C
ETHIEL, 16 EfRFF L7z, A A ALTEE BT IEZ W, m/z 5 35 D
300 £ T® scan T xiT->7-. GC/MS %5 #ri% Xcalibur (v.1.3, Thermo
Finnigan) , 4 — k¥ 77— Cycle composer (v. 1.5.4., CTC Analytics) %

FNTHiIlEE L7z,

12



2-2-4. AT
ITEX 1% Tenax TA N FEE I 7= =— K/ (BGB Analytik AG,

Switzerland) Z Ay, 1.3 mL >V > ¥ (CTC Analytics, Switzerland) (ZHY
(172, 100 L O~ AL X 9, F7I3BLAERENEZ 40 mg OHFLT U
7 A EIIZT 10 mL A 7 VIZEIIL, 18 mm silicone blue transparent/PTFE
white septa ff & A7 U 2 —F v v I CTEE L7z, N1 7 /L% 50°C, 500 rpm,
30 MR L72t%, 200 L st OBHETI mLETHOY I VA r—7% 10
[F# IR L, M2 ITo7. HERE, U o UiREIXZEREN 35°C, 45°C
(ZExE L7z, alEER, SOMER#E 21T - 72, 50°C, 500 rpm, 5 73 [H THE
L, BO10EY YR ha—27 2 X0 HBEEZITo7. ZO#EEE 5 [
YR L7z,

MBI ER, A T AOKHEN S 500 L ZZWiE S A & LCREILL, ITEX
FH{A% 230°C £ THE L, 20 uL s1 TEWLE 21TV, RS %27 7 LEAL
7o Fv U =A==z 7ew, BAERIERIZ 250°C T 10 2fA~Y 7 L0

ARSI ET=— Mg ziT o7z,

2-2-5. MRS IRAT T

FALALBE Y EE D B S 7o Ab & 13 Xealibur Qual Browser % T
fRMT 24T o 7. BV B RIERE MRSy O B — 7 1Tk 7L Th D b AL
B PSPC D h—HZNAF v hru~ T Tabg L CHERLE. &
Witz NIST MS Search 2.0 (2 ST % NIST/EPA/NIH ~ X A~7
NIV T A7 Z Y — (NIST0Z2, 2002 F0) ZHWTERTH LI~ AR
7 MO EATSTe. TAT 7V —RERTT /T = ar ENmpoiot—
Z71% Unknown & L7z, Fe{/bE—7 TRbEWBELZRLIZZ F7 7 A MY
—IDTAT A~ N T LN Y= HEEEZRDT.
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2-3 #ER
2-3-1. in vitro FRAVALER U > IR E AR YE Sh F 2k O FRFEME R o0 o0 A

AEARAFZITAR & 732 R B -O R A FNFE D AR R & RIS I FF SRR MFIE L, =
NWONRENBRILEND Z &L CEMEBRRFEIEMMR D ER SN D, L LIS
PERIIE T D HNVBOSIZ E D AR END T2, IEE I & IR S 4L 5 FFE ML
D7 T A NETRTHZ LIRS 7. £ 2T, in vitro FELALER L 72 8
EIREAEE M 2R U, M UAEE 2 b AR S 4L D IR Sy D 7o #T & ik Tz
SIHTORER, BALLBEEREE DO 43 (L& ORI 2 LTz (& 2-1).

#* 2-1. FRACAEE ) REARYES 2 DR S TR LS

RT
[min]
3.7 Pentanal LA
6.1 Hexanal LA
Alkanal 9.0 Heptanal
12.4 Octanal
15.8 Nonanal @)

Compound Phosphatidylcholine

O

F 2323

5.3 2-Butenal DHA
6.9
2 2-Pentenal DHA
10.3 2-Hexenal

Alkenal 13.7 2-Heptenal LA
16.3
17.1
20.4 2-Nonenal LA

26.9 2-Undecenal LA

DHA

33

2-Octenal LA

>

18.5 2,4-Heptadienal DHA
Alkane 22.4 2,4-Octadienal LA
dienal 25.5 2,4-Nonadienal LA
28.6 2,4-Decadienal

DHA

33

Ketone 5.7 2,3-Pentanedione DHA
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12.3 2-Octanone
12.9 1-Octen-3-one LA
16.5 3-Octen-2-one LA
21.7 3,5-Octadien-2-one
29.1 5-Decanone
Alcohol 3.0 2-propanol
7.0 2-Methyl-1-propanol
8.9 1-Butanol
9.2 1-Penten-3-ol
12.1 1-Pentanol LA
14.2 2-Penten-1-ol
15.1 1-Hexanol
18.0 1-Octen-3-ol LA
18.2 Heptanol
19.3 2-Ethyl-1-hexanol
21.3 1-Octanol
23.0 2-Octen-1-ol
23.8 1-Nonen-4-ol
Furan 7.3 2-n-Butyl furan LA
10.0 2-Pentyl furan LA
12.6 trans-2-(2-Pentenyl)furan DHA
Furanone  17.4 5-Methyl-2(3H)-furanone DHA
20.7 5-Methyl-2(5H)-furanone DHA
Other 16.6 5-Etylcyclopent-1-enecarboxaldehyde
20.2 Benzaldehyde O LA
30.9 2-Cyclopentylethanol
O: Oleic acid LA: Linoleic acid AA: Arachidonic acid DHA: Docosahexaenoic acid

DHA

o

LA
LA

DHA
DHA

o

DHA

DHA

F 2 2 2E3X 2E3

© OO

223

DHA

33

F oA gz b -V VIRERERE N, POPC Z M b L-As R, 12 f#
OB 2t Uiz, 9MEEWIINIST 74 77 U —0bEMES I, Y
3 {bAWIE unknown {LAEWMTE~72. T/4Tt KiEE L H1Z, Benzaldehyde 72
EDOBRRIEE 2B T 21 5%S° Heptanol 7¢ EOKEEHZH T 250 H ML
FEEAEMES D DR S 7. Rels, B{bALEE POPC 7> 5 Nonanal (L& — 2 G
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Pliebm<, MERELRKRERDERL o7,

U =g fgict oV UiRE, PLPC ZE{LALER L7-F55%, 22 bEW%
B L7, 209 B 1T{LEMETA 7T ) —ENLEREI N, EEINT
FERVER /71213 2-Heptenal X° 2-Octenal 72 & O 7 /L7 F— VEAN G £ T .
Jn %, 2,4-Nonadienal X° 2,4-Decadienal 72 & O —FEfE A 2 EE + D5
%5y D3R ALER PLPC 2> B S u7z.

Fl2, TIFX RV Rabh Y= Ulgre 8o/ AR fafiishhmg z2 M8
HT 5V VIREEREMN, PAPC, PDHAPC %R buPE L7/, Eh 2 341k
G, 24 kB %M L7z, 1-Octen-3-0l > 2-Octen-1-0l 72 £ D7 /L 21— L4H
% Aldehyde ¥ & I 12 B H & 2. £ 7=, 2Butylfuran %
5-Methyl-2(5H)-furanone 72 & Z L E THAE SN TR W ERIREGE 269 5

PERSy bR STz,

LD X5z, FHNEEERESN % in vitro FRIEALEE U TR U 7= 8L ALBR IR
%L % ITEX-GC/MS %2 W TOMr L7ZkER, 74T e BEORR LT, T
a— VT N U, BRIRRE 2 A DR MR 7 ERR & TR ER ) A 1R
HT 22 ENTET.

2-3-2. i~ 7 AL & 528 £ 5 FHREMER S 534
ITEX-GC/MS % M TR AL ERRE B AR e AL 22 40T L 72 R, 40 FiELL B 7

VT MEZ ST S £ S ERMBERS 2 RIET 5 2 EHk. ARICITE
RO BRI EE DN B 72 D R 2 BRI FF SR EMFAE S D720, AR

RIS S E S EREERMERDDIFET D RS NTz. £ 2 CRACRPEIREE) S
O H A b &1, MR ISAFETET D VR AT 2 7l 2 72
AR LT, filRO~T ML & 9 Wi, BTk, BROsiEE
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FEAE S AT D BTSSR RIE Ry ORFFREE &~ A AT T A& L,
F72 NIST 9477V —ICLDMEHITHoT=. TORER, Tk~ AMmL x 9
N5 12 LAY OB Y i LTz (3 2-2).

# 2-2. TR~ 7 AL & 5 2B S Ui EIENERR S

RSD (%, n=3)

RT Calc.
(min) Compound mass RT Area
(min)

1 3.1 2-Propanol 45 1.3 6.6
2 6.2 Hexanal 44 0.6 4.2
3 7.1 2-Methyl-1-propanol 43 0.2 4.1
4 8.9 1-Butanol 56 0.4 13.4
5 9.2 1-Penten-3-ol 57 0.3 11.2
6 11.9 1-Pentanol 42 0.8 2.7
7 15.1 1-Hexanol 56 0.3 3.6
8 18.1 1-Octen-3-ol 57 0.1 4.5
9 18.3 Heptanol 70 0.1 8.3
10 19.3 2-Ethyl-1-hexanol” 57 0.03 6.3
11 20.3 Benzaldehyde 77 0.08 6.0
12 24.1 Acetophenone” 105 0.1 7.4

* NIST T A 77 U —IZ X DGR

2-Propanol DSy THERMER /Y Hexanal 28~ 7 AL L X 5 BBRH &7z,
Fro, WA AEEOME TEEFICHMNT 5 2 LA mE I TS 1-Octen-3-ol
LU AML X oo S 2. 2T, ~vAML X 925 Benzaldehyde
LRSI TEY, ZO@MBERSIIMAAVEE DO~ —F—fEs LTHER S
TV 52, w7 AML & D0 BRH SRR D 5 5, 2-Propanol,

2-Methyl-1-propanol, Heptanol, 2-Etyl-1-hexanol, % L T Benzaldehyde (&

17



F A USRS U VIFEIEER D AR SN D ERR S, £ Do
FERMERTY ) — VBT 7 X% R U EOAREFE D m O E R A I8
HLOMRENLAERIND ERBR I NIz, ZD, EF~UAMLELIICHAR
FAFNEE DS WO ARIG IR 2 AIBH IS A+ 2 IR B AR S 9 DHERYER Y DR T
HZENHBMMNERoT-. 2T, ITEX-GC/MS THiH S = KR MER S D
RFFRFIA] I K NI E O FHHME 2 RET 5720 RSD fHz K7z, PrEFRFHE O
RSD fEIZ 1% TH -~ 7-. 4 —27 OmEiHEiED RSD L, S Dibmn~
AANRY N T ADE—7 % calculated mass & L7z~ A7 a~ h7T Anbig
LN EEED GRS =, ZDOFEE, 1-Butanol & 1-Propanol @ RSD fEiZ+%
NEN13%E 11% Th o7, T OIEDOFERIEIIIE 10%LL T & 720, fRFF
rff 4 L OVmiFR{E O RSD fEIX BATF 72558 R B ALT-.

2-3-3. BA{LALEE~ w7 21 L & 9 OFERYER D 0T

MY > 7 I ITEX-GC/MS Z i U7 /65, ffx ezt s 2 it 5%
ZEMTEIZ R SRR OFITIE, ZE THE STV
DHEENTEY, BRSO ZHGIITICBNTEELRR S THDZ LR
R INT. F TR, v~V RIML & 9% invitrof# (b S TEILA N L X
WILES TGS, EOX D RERMER DT 07 7 A VERmRTONE S D E
wAToTo. BRI A N L AICBITDHEER T 0T 7 A NV E KT D7
¥, 0.001, 0.01, 0.1, 0.5 mol L IZFREL L 72f{tA AAPH # Hl\C~ 7 A1f L
2O EBALABE L7z, 3t E LT, U UERE AR E~ T A0
LMLz r7vaHELE. 2z Omol L1 & L7z, B{bilii~
ZML X 9P BAEF2TEWZ R S, B2 OMBEANRE T —2 1A 4
ALy hrav NI ATHESNHRESNE (R2-3, K22 .

18



(A)

1ooooooo§ ) 0.5 mol L1
BOGDI}DU; 7

soouooog M 9

4ooaooo§

2ooouoo§J 4 5,6/ 8 J\l/() 11 12 13
100000093 L
saooooo—i 0.01 mol L'!

60000007
4000000

2000000

Intensity

0

1000000“:“J
3000000—_;
6000000;
4000000%
2000000;

0 mol Li'!

0 1‘ 2 3 4 Sl 6 7 8 9 10 1" 12 13 14 15
Retention time (min)
B
25
i W 0.5 mol L!
2000000
1500000
15 21
100000041411 16.17
500000 18 0 2324 2526 37
h ZEUUUUB _1
£ 2000 0.01 mol L
g 1500000
3 1000000
q 500000 L"J\‘J
= 0 i 'J\" M‘.L l.
2500000
2000000 Omol I,'!
1500000
1000000 L\_——-‘/k‘f“
500000
0 A JLJK.J
e e e T
15 16 17 18 9 20 21 22 23 24 25 26 27 28 29 30

Retention time (min)

X 2-2. B AFPAVKIEE CU L~ AML L 9D h—F A F L b

rsua~ 775 Y—7FK5IIHR2-31CkE A04-15%r B:1545-30 4
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# 2-3. BWACANREE I D IR S DL H)

Oxidant concentration

RT 1
Compound (mol L™)
(min) 0 0.001 001 01 05

1 3.0 2-Propanol 09 074 086 1.08 1
2 3.7 Pentanal - - - 005 1
3 6.1 Hexanal 0.01 0.01 0.02 057 1
4 7.0 2-Methyl-1-propanol 09 084 086 095 1
5 8.9 1-Butanol 0.58 0.53 0.55 0.98 1
6 9.0 Heptanal - - - 055 1
7 9.2 1-Penten-3-ol - - - 091 1
8 10.0 2-Pentylfuran - - - 042 1
9 12.1 1-Pentanol - - - 03 1
10 12.3 Octanal - - - - 1
11 129 1-Octen-3-one - - - 0.8 1
12 13.7 2-Heptenal - - - 097 1
13 14.3 2-Penten-1-ol - - - 083 1
14 15.1 1-Hexanol 0.82 0.78 0.85 0.78 1
15 15.9 Nonanal 0.16 0.17 0.17 0.69 1
16 16.5 3-Octen-2-one - - - 0.62 1
17  16.6 5-Ethylcyclopent-1-enecarboxaldehyde - - - - 1
18 17.1 2-Octenal - - - 053 1
19 18.0 1-Octen-3-ol 0.08 0.07 0.11 0.75 1
20 18.2 Heptanol - - - 023 1
21  19.3 2-Ethyl-1-hexanol 1 085 1.01 098 1
22 20.2 Benzaldehyde 0.04 0.04 0.06 053 1
23  21.3 1-Octanol - - - 031 1
24  21.6 3,5-Octadien-2-one - - 02 154 1
25 23.0 2-Octen-1-ol - - - 059 1
26  23.8 1-Nonen-4-ol - - - 081 1
27 25,5 2,4-Nonadienal 09 074 086 1.08 1
FRRACANREL 1) 2 WL, BeflAl 0.5 mol L ALBRIZ IS\ % iR fE THRE
L.
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SIFFOFER, 0mol L1 & 0.001 mol Lt O CHERMER Y 7 1 7 7 A L DiE
(IR S U720 5 7273, 3.5-Octadien-2-one (RT = 21.61 43) (X 0.01 mol L1 LA
ETHINT 2 ERA O E ol BEAIIREEDS 0.1 mol L1EL BT T LT
OB LT TN a—VERT 7 VA2 G S F S E RSB S
M 7-. 2-Propanol, 2-Methyl-1-propanol, 1-Hexanol, 2-Ethyl-1-hexanol, %
L T 2,4-Nonadienal [ZELAREEIZRE D O FEEIIMER SR o128, 22
LB ERRAL AR B IS U CRBEEA NS 5 2 LA nE oo, M
7 v 7 7 A TIAEANR IS CCEEBT A2 LR ERD, AR
THALA MLV ANTCES N5 E, RROLE L5 LRk ST,

2-4. BE
KETIE, HEOREBFENL e A4 SIS S £ & F el EiEv

ih % 1n vitro FRAL S ¥ T, BRALALERNR B AR ME AL 0> & BB & L 2 R MERR Sy 04T &2
TV, TRETHEAINTELT AT v NEEE TR 2 2RV DT %
AR Tz

ERTIITHE AR BEN R 2 5 S £ S ERE 2 BHIC b DI E M F
T D70, BIEX P LRAICEVIRENBRILSNTSE, S S ERERMK
SNERESND EBEZ BN, L UIRERICEISIIZHEERTHY, Lok
D IRHHRNER D N ER SN D DA TH o7, £ 2T, £7 in vitro RALALH
LoNRBERR L 2 i U, BRI EARME G DA S N D MRy 70 7 7
AN DWERGFERIA T2, EDORER, ALY CRERMESL D 43 (LB D
PER oy it U, IERERMIEH 0@ M K0 R S N DRy 7 7 7 A L
INRIRDREDHA LN E IR T,

F LA CBRIIAERE 1 Do 9 BB TH Y, Z D pHE KA H 5 3 (LB
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HINTeT2®, Nonanal PR SN E&Ex b, ZILE TOMIET,
IENLU 72 U A LA BRI D FE ARy Z Nonanal 23
FNDH I ENHLE SN TEY 53, Nonanal X° Octanal (T4 LA VEEEZMIHE L
THTHIEEREBRL S LD 2 & THEFICAER SN D RN ThH 5 Z L3R
1Ry g0

U = VIBIIAREE 2 D6 BN TH Y, T LA VIBOGEITHNTSE

SEREIRMERN B ER SN, B Sl A LA UEIlAN S Pentanal <9
Hexanal, 2-Octenal 72 D7 /L7 b NEPHRE SN TIY 54, AFFETH FIEE
DI T 0 7 7 AN R T DR BN E o7 £72, 2,4-Nonadienal
& 2,4-Decadienal ZMH L7228, ZAUVHHEEFRMERIIT MU U 7 —/Lihid b H
STz 44 . 2-Heptenal 134 LA V2 AT 2 IREEHERL D DR ST,
U —=NkERT DIEEEELD DR T 5 2 ENEME STV, A
THRBROMERZ/GFD Z &R,

i BEARBAIAE IR 2 SR IZ & S5, BLRUSIC &V BIRT 2 (R _HE S
IS D720, SESERBEEERIVDERLIND EZ 26N ZD
MR, “EMAEEBATEBEMERSRT T ) VER EORRIEEE AT D
FRMER 7 2 L, BUEEREES NS ZNETHEASA TWET AT
E REORR LT T A a— VT T ) VR ERT T ¢ [T E Ry
WA IND Z EBNRS .

INLOFEHREZ S LIV U ML & )0 adT o Tefi i, EREEHI G £
DARFEMERC Y T2 2 & AHIR T B S 7o R MRSy D T
2,4-Decadienal X°> Phenyl ethyl alanine 7 & Ofi#7)» & Benzaldehyde 734
B AH 2 N ST\, £72, Acetophenone |3 Z U E TEALARE AR UE
MR RB N D MEDEN TR WEIRMERS Th 52, HEEN

22



Benzaldhyde & ¥l L TV 5 8005, KN T Benzaldhyde 23 it L7= 2 & 12
£ U Acetophenone N ERL S NTc EB X L. £, vV AM L X 9 % in vitro
FRAVALERL U 7o R, 27 OIS 22 2 L kiz. EEW~ D A
MU X9 %50 LIZFCHE & 7=, 1-Pentanol, 1-Penten-3-ol, Heptanol,
Acetophenone |Zf AL~ 7 21 L & 2 2B S e o 7o, Zud otk
BH&EOENRE Z BN, EF~7 AML & 9 o8 oREHEIEX 100 pL TH -
72m, BLALEE~ T 2 L X 9 OHETE 100 ul % 500 pL O U o Bk A 2 A
WK EIT AAPH IRIE CAIR SN TV, ZHABFERE 2D, 4 LA
ShiphrolzbBZ b, LrL, TOENO 8/{bEWIX in vitro AL ALER
~ 7 AML LD THRIHINTEDY, 1-Octen-3-ol 72 EERLAINREIZ)G U TEH)
T D HIEVER S DAL T D F D RS R T2

% 7= 2-Pentylfuran < 3,5-Octadien-2-one X 2 {k U / — /L [ig X
2,4-Decadienal ® A kL v 71— I LV AERKT 2 Z ERH BTV D 8 52 55,
INETHEERNORH SN WE X2 o7e. AT, HEREBRIIEED—>
T & % (E)-4,5-Epoxy-(E)-2-heptanal 3£ & ALAW L KIET 5 Z L T,
Propanal & 7 /v v o — AbAR AR S, E&ERME L TT7 7 14bE
Wntebig 56 LLED X5, AERATIEIMA O8I0V 77 e FEO
HIR O TV 3 — VIR ERRk & IRy 2 0T D 2 L AR T

ZIVE THEFEMERL A 40T Tt HS-SPME MEAVE ] ST & 7278, BABLE R ME
IZBTDT7 7 ANRN—=HRT 7 A N—H R LD FH W OB 7 E ORE
SRR ST & 72 2087, %} LT, RETHWE ITEX WEIFIERIEIZ R THE
HI SRR oy DR D72 <, iR O RS S SPME 7 7 A /S —{Z b~ CHY
IMLTWA 58, £/, ITEXEIFT U P& b —272 X 0SS 2 58RI
R ER S S 2Bt FIETH 5. FERMER OB ENCH] > 72
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it %479 HS-SPME L #2720, vV PR ha—2 12X SMHEmicEEh
DAk T fERMERR )y - BV IE T A Z L M ARECTH D, D7, ThET
I3 7 S ST TR Sy D 2272 59, SPME 1 CIRBRE N A +43
DT= ORISR T > T FEMER Sy bR 5 2 L 3 ATREIC AR o 7.

PLEX Y, SHEZsMIcHt 32 ITEX ExmEAT 5 2 & THLIRE &
AR S AV D RISy DG T AT O T E R FRRIC /R 7. Z LT, b
ToARFEPER T A & SATAERERE AT ICE ] L2 RER, Mk A ET 2 3 %
SERERMRY Z T 2 2 ENARETH o 7. B FIEIT R MRS
DRI IESL vV F~—h—T a7 7 A4 V7T 5 EE 25N, in
vitro FEAVALERAR AT YE S 2> B 15 & N T R PERR A TE BT AE IR E a0 2 R
RO PRMT DERIZ B L TR DIy T A4 77 U —L LTARK, IEHTE 5.
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W= FAFIvI~ny RAR—R HRrIu<w hI57 41—/

HES 2 AWTcFERER S 707 74 U > 7 AR OBR%

31 s

FRfbNEE L, REREIZXVI R SNDSBEA L A2 XV IEE D B
S5 ETEMRSH, TFETE, BKEEHEA DL ~—I—bEWE LTH
HIh T, FMLIEEO “RAEMME LTT VT b RIEH LA VIR
70 EOBBNEME N ER I NS Z ERHMLN TS, ZNETIZH, BIERS
2LV AER SN D BRI MIEEIL, 22TV — AV, 48 Raxv-2-7 1
b=V, £LTH FTATE FEO 3 FBENEE S TWD 1348, [lIS45
il DIEE LA BFIE DA A DR D, AP SR ITE N FET
HEBEZ LI, TANBILINTERSNDHERMERS b EEEZETHL EE
z bz,

BT, $HESA RN R D IR R A IS IS FF O IR IR S & In
vitro R {LALEE U, B LAREARYES N DA SN DR MER S T a7 7 A4 U 7
RRBIo. FORER, TATE NEOB R LT TV a—VERS S N, 7T
VTR ERRkx REE R R T DM D ER SN D ERH S E D, 4K
FIZ G RERICHEET D Z AR SN2, £, MR ICEES DR
(IENAFAET D72 5, MR /08T 217 5 7D 3dhit I K ONRAE D R
HEMENRVLETH -T2,

FEFEMERR 2 ORTALEEFE & LT HS-SPME #ENEM SN TE 20, (LAWD
EICHHBRENRES BRRLMEN DT, KT va— VR EKBELE R
T DI EWIIK E O AAER DR A S DT, MoERME
LA AR TRIBERE MR ERRE SN TV 2. 207D, (KRE TF
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TEF D HEFMERL Sy D B E 72 3T 2 B9 & LC DHS MEIZHEH L7223, middstc
BNWTERA 2R o 72

DHS IEIXHRHIAIZ =TT 5 Z & T, K[ O A AR IHET 5
ZLEMARETH DA, LR EICHBOR A RNFAET D, Bl & &I, %
PERR Sy BHHHIAAR Z BI85 £ TONR—D T RAOMBEZRLTEBY, ZORE
R THAN=D AT 5 & — BRI IR S AU R MERR oy 2N (K 4
W DN D o 7o, ARRE T SRR 2T 5720123 < 0
NV T APEE IR DN, W2 &8 2 723 — DRI 20 = MK
KRLMENRS T, ZOMBEEZRT 5 7EE LT, HREZERRICTHZ L
THEAEEZR ESELZENAETHSL. L LE —ETHW: ITEX AT
TRIRFIE 21T 5 2 LIIRATRES » 7=, F£72, T A ORIR G B
ThoD. THECTERX ZHEHEAERHNON T D23, KT 2 & ARG R
CIRFFRD 2 TR b D, ARIRE Oy 2 2R L <A, R4
1T 9 T2 DI T ) 22 f AR D BRI R R Tdo o 72

MZ T, DHSEOFEAFTIEIZHIREDN O -T2, 1R, ME 72 RIS T
ZATODTOATY v FURAFEAEREHA I TEZ. LL, A7 U v X
EATIT DHS & TR L 7o MRy OBV 12 53 70 0 A i & % g T &
720 (4 3-1A). LT, 27U w MEAETIIEWAE I 5078 0 A & % g
TE L0, HBMERDDOIZEAEN T T LEARFHTRA~PEH S D RED &
>7- (X 3-1B). D78, i 2Rz B IR Ui o m ESEk S
Th, FEABEICEDHHER D OEEANBKEL Lo TLEY, MEEELTHRH
FREEAME T DRI B o Tz
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A: A7) yhL Rk

B: RS whkik

EAO FAO
|:> R |:> TR
P
SHE BB ﬁﬁﬁm B
1 mL/min ot et
ATy R A7)y R
NS LFRE HSLFRE
1 mL/min 1 mL/min
= >

WESTTALLNSRAT)YAL K,
REREICT TR EDH AR R

ATy E RS EDOHR I B SN I,
HHO—HMLIMASLBASAEL

CRF)vkik + BEZE AL
EAD

FAOERN
360 kPa

£iE
15 mL/min

ho LFE
4 mL/min

FHHEARO—ERM, ATLAOEESS
FAHSETHBOEURED R LR

% 3-1 #EHEAIEDX
ARXT Y v FLRIE BRA7Y v hE CART Y v ME+FGEEFEAE

Z I TAETIEEETREAEICEA Lz (K 3-10). @EEAET—RRIZIEA
HEN % LA SETRREZMHR LooW T Atz LS5 FNAEETH
L. WEENECLY ATy FEERMES 2D, BT DIEASNLHEHE
LA D TOBMMERm Esnd s, LarL, BmcA7Y v b
HRZTTLHL, E=7RE< 05 L0 bEBIEN LR H Y 59, KR
ZA ESELIDIIIRERRJMERET DBEN DT, £, RN
ORIV D HEAIIIERE, AREOLOZED TR  TH Y, F—H
K THWHBRBED R R 5 2L ONFET 5. WU 22 hh HHEIR DR
RMAEDOEERTT 52 LT, LR L HERMER 2, 5T 5Z
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CINTIREL 2D L EZ BT,

FHIEIL in vitro AV 24T - IR EF P~ U AM L X D IZ& £
DEFEMER Sy 2 T LTy, EEROAERP TIIRBR EIC X DML A LRI
LV BACBOC TS 5. TORBOIMIRIE L L TRE, RIENER ST
WD, RIEIITEHIM CHE, BT 28MRIEL, RIIMRIEN T 518
PERIECKH SN TEY, TNETITORIELRILA FLAREEST D Z &0
WEIhTER 60, flz X, 77 v—AEERE(LOETICE VT, RERRL
Yy i SRAE B DS IAE B EEAR T O R BLCBI S L TR Y, TA7 b NEL R
FO—D2L L THELTWE 61, BILIFEBmRERERS T D
4-Hydroxy-2-nonenal |3, #{t: LDL O H Y IAZIZB 59 %5 CD36 #is 1 DFEH
ZILESE, Tk RIEFERIZ T ThHDH COX2 NiEHibsnd 0. Zo
£ 1S, MEH ORI ONTA B E THEMTOA TV DA, ERIC
FAES DR 1 ng LY, pg L LUV TIEET 5728 29, HS-SPME %
VTR 2 0ATIIIT O TR O, T E TRIE O MERG) L Mgt
SNTWRhoTz.

I EDEZEND  ARETIE, MEOHIEIERNS DL AT IS 5 Al
RORRFmEEAEOE I K DR O L2417V, HFEMERD D% Ak
SR DBRFEICI Y MA TS, & U THREE L 72 o RS AR AR TP AR AE T 2 38
PERRAT I B FIEDNE 9 2y, BMERIE L BMRIEET L~V ADML & 5 %
MWTHEMR D T 0 7 7 A4V 72T, 2 TV T DI 2
O LI FIRETdH 272 & 9 it & il ATz
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3-2 KBk
3-2-1. FAHE

7t b (HPLC 7 L — R) 1% v #{btkiatt (Osaka, Japan) 725l
ALtz VUie—F U oL, VUBRKFZA T MU UL 12 KIETHTAT A
7 (Kyoto, Japan) 22GHEA L7z, b MU oA (GREESK - PCBREH),
AKEK HPLC Z/L—F), 2L T 22-TVER@-AF LT a4 7 I V)
TR, AAPH, [3ROEMISE T3NS HE (Osaka,Japan) 22 HHEA L7-. 50
TR D FRFEME RO AEYE S IR ATSE T3k Ua 4t (Osaka, Japan), HUR{bAkK T
¥4t (Tokyo, Japan), & v # LAtk itt (Osaka, Japan), 77 71 7
27 (Kyoto, Japan), Sigma-Aldrich (St. Kouis, MO, USA) 76T ZHEEA
L7z (& 3-1). SRR ITEE 5 CRLAEE ) VIR ) DR &
NIy 28R L, 72 b CT100ng pL AR L7Z. ~ 7 AL k9 ida—
VUL AR S (Saitama, Japan) 22 HEEA L. o~ T RML kDI

8-12 W O~ 2D 7 — /LML & 9 THD.

#% 31 BN OB U 2 b

Target
Functional RT MW .
group CAS Analyte name (min)  (g/mol) ion
(m/2)
Alkane 142-82-5 Heptane 10.33  100.21 57
19549-87-2  2,4-Dimethyl-1-heptene 15.64 126.24 55
Aldehyde  78-84-2 2-Methylpropanal 6.76 72.11 57
123-72-8 Butanal 7.56 74.12 44
590-86-3 3-Methylbutanal 9.23 86.13 58
96-17-3 2-Methylbutanal 9.51 86.13 58
4170-30-3 2-Butenal 9.60 70.09 69
110-62-3 Pentanal 10.61 86.13 44
497-03-0 (£)-2-Methyl-2-butenal 12.57 84.12 84
1576-87-0 (£)-2-Pentenal 13.05 84.12 83
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66-25-1 Hexanal 14.33 100.16 41
6728-26-3  (A)-2-Hexenal 16.68  98.14 41
111-71-7 Heptanal 18.20 114.19 43
18829-55-5  (FE)-2-Heptenal 20.51 112.17 41
124-13-0 Octanal 21.87 128.21 41
100-52-7 Benzaldehyde 21.95 106.12 105
4313-03-5 2,4-Heptadienal 22.94 110.15 81
2548-87-0  (A)-2-Octenal 24.08 126.20 55
124-19-6 Nonanal 25.33 142.24 41
30361-28-5 (X, E)-2,4-Octadienal 26.22 124.18 81
18829-56-6  (£)-2-Nonenal 27.42  140.22 41
112-31-2 Decanal 28.57 156.27 67
5910-87-2 (X, E)-2,4-Nonadienal 29.51 138.21 81
25152-84-5  2,4-Decadienal 32.50 152.23 81
Alcohol 71-23-8 1-Propanol 7.63 60.10 59
78-92-2 2-Butanol 8.24 74.12 59
78-83-1 2-Methyl-1-propanol 9.22 74.12 73
71-36-3 1-Butanol 10.42 74.12 56
616-25-1 1-Penten-3-ol 11.02 86.13 57
123-51-3 3-Methyl-1-butanol 12.71 88.15 42
108-11-2 4-Methyl-2-pentanol 13.15 102.17 45
71-41-0 1-Pentanol 13.92 88.15 55
1576-95-0  (2)-2-Penten-1-ol 14.65  86.13 57
111-27-3 1-Hexanol 17.60 102.17 56
111-70-6 1-Heptanol 21.20 116.12 55
50999-79-6  1-Octen-3-ol 21.49 128.21 57
104-76-7 2-Ethyl-1-hexanol 23.15 130.23 57
35192-73-5  1-Nonen-4-ol 24.44 142.24 55
111-87-5 1-Octanol 24.62 130.23 55
18409-17-1  (£)-2-Octen-1-ol 24.85 128.21 57
100-51-6 Benzyl alcohol 26.58 108.14 79
Ketone 107-87-9 2-Pentanone 10.29 86.13 58
4312-99-6 1-Octen-3-one 21.07 126.20 55
111-13-7 2-Octanone 21.43 128.21 58
1669-44-9 3-Octen-2-one 23.35 126.20 55
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Cyclic

625-86-5 2,5-Dimethylfuran 10.91 96.13 96
compound

108-88-3 Toluene 13.32 92.14 91

4466-24-4 2-n-Butylfuran 17.79 124.18 81

100-42-5 Styrene 18.33 104.15 104

3777-69-3 2-Pentylfuran 21.43 138.21 81
Internal 1,1,1,3,3,3-Hexafluoro-2-

920-66-1 12.87 168.04 99
standard propanol

3-2-2. in vitro BRLALER < & A 1f. L x 5 OFHEG 1k
Bl ALER 7 V51 Niki 6 O FIEICHKSNWTIT-7283, <o ALl X 9 100 uL

(2 Y AR AR A K 250 L AU L7, BB A @RS T T 37°C, 1400
rpm, 1 RIS SH72%, AAPH 50 puL ZiRINL7=. Z OFE, AAPH O
BEEEAY 830 mmol L1IZ72 5 X HICRE L. L, ZOLRMETH &I SN
HEBEA L RIFIFARBTH D729, RRESMD 0.3 mmol L1 HEHE T
Hefi L7z. AAPH NN, [FIS1FEC 4 RIS S ¥ T, in vitro R {LLPE~ & A

mL x o #=/H7x.

3-2-3. IEET L~ ML k9
n vivo 7 AET)LE LTARMZETIE, A2V o&Eb5~T AL ILIO /v

JT U RTURD 2 BT NEAN A2 o~y AXEMRIEET
YT TS, CHTBLI6I ~ 7 A (n=5) DEFEIZY A £ A(1 mg/body,
10 mg/body) ZEH L, MM ARG S 7. <t BRBRCITREA & &5 L7z,
72 BEIRIC~ U AL £ D ZEUL LIz, OV T MET A H 7 7 —<
X 0 B ERMELA S OAREZ S THRE L CHEW .

IL10 / v 77 v b~ U AL, MEHEEHERETHL 7 v —HETLE LT

MWBN TN D, RIEREDPEERIGE & BERGE OB AT 5 72w, 8 i
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E 16D ILI0 /v 77U b~ A (n=6) NHILL k 9 ZFEIUL L7, kFHERE
I 8 WD C57BL/6J WA~ R & =, ZOH o 7 VI KERE A

WFIERE & 0 B R M B B OG22 45 T LTIV .

3-2-4. HHGAF K OV -t
100 pL O~ AL X 9, F721F 400 pL @ in vitro FR{LALEL~ w7 A 1fl. L

IMRIZ Y VEBRE AR KRR, b7 WEKE 1mL I Lz, A Y
VG 7 ADYEIT 50 uL DIfl L X D AW, T TR E 20 mL 3 A
T L, HEIhEEZHE LT 1.4 g DAY 7 AZEMLT-. 100 ng
uL T NEEYEY)E 2 1 pL 23 TUIZEnL, 7V 7%y v 7 CRE L.
© 7% AIFEL 20 mm @ silicone/PTFE high temperature seals % HV 7=
HS-SPME fili 12 FRRo & TIT - 72, 50°C D7 4 — & —/3 (2 10 43fl,
NA TV EINE L, ka7 o /2. FH{ttk, DVB/CAR/PDMS 7 7 A 73— (2
cm 50/30 pm, Supelco) % 5 53, /31 TV OSAA I T H U MRSy O b
ATtz HHERER, 2 07 7 4 3—% GC OIEADICHEH S TR &
{Tole. HEAFRMIZAT Y v FURIET, EADREIL 280°C ITRRE L.

HAF w7~y FAR—2HH1T HS20 (Shimadzu, Kyoto, Japan) % fu»
7o, Y VT HAF~NV v LAZHY, IZ T v 72— R TiTo 7.
HS20 il 7N T AV BIORNNT VAT 7—F A VREX 150°C (ZRE L,
WH N Z v FIRE L FEIRE I ENZ-10°C B L 25°CIRRE L. AT
ARERIE 3 & L7z,

ARIEHEA A TR—=TEAT H RN, 734 T V% 50°C, 10 R L7, £ L C
100 kPa T 2 /3y MARIEMEA A 2 IE L, 0.1 53 ik L 7= % ICK A & 1 20
AR AT L7z, fEERIE, SRR ROMIKIC 7T 7 7 1 & 30%HL
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A5 2 L THEAEN M E L7z Tenax GR (50 mg, 60-80 mesh) % v 7=, %
D%, 0.1 5 FHAL 2T W RO EIEZIT o 72, UL EO#EEZ 5 FIFk D KL
7. iR, HhHEAZ 280°C T 2 srRIEGEINE LB S 21TV, =— FLE
W& b oIt -7,

WA va~ 7T 7 0 —EESH#1E GCMS-TQ8030 (Shimadzu, Kyoto,
Japan) & MWz, SEFEMERONIRA O3 BED 72, InertCap 5MS/NP 77 7 2
(0.25 mm X 30 m, 1 um, GL Sciences Inc., Tokyo, Japan) & InertCap
WAX-HT # 7 2 (0.25 mm X 30 m, 0.25 pm, GL Sciences Inc., Tokyo, Japan)
%A F— b —/Laxs % (GL Sciences Inc., Tokyo, Japan) T L= F
LEAWZ, BT E AT Y v b 1010 (vv) OFEEFEANEEZRNTH T A
HEALLE., BEFEAEZEATDIZ LD, BT LWENRN ET L7202
Uy NEEN—FIIRLS R D700, 7 MEAINL T T VEN L,
BRHBENSFEIND EEZ DN, L LA T AFGENEL 725720, 5
PER Sy DTEH BRI 7 b5, FRBENCAT Y > FEENMES D 2 L
IZE D E—ZIRPIEN D FERRE SN TEY 59, HRMERS ONBERA 5 L
BROMER B o7, RETIE, BRSO — 7 538t E MRINREN RS R
W72 o 7256, EARET) 360 kPa, H o 7 L8 AR 2 pICEREL. 7
NAIFAIL200kPa TCID HAE L THWE. Fx VT HAEIANVTLTA
ZHVT, #EEIX30em st & L7z,

BT BA—7 RN, 50°C, 3 4rMfRFFL72#%, 5°C min! T 230°C £ T I
A&, 1 0BERBET25M0 2R ELL. BB N T VAT 7 —F 4 v b4 3
UIRIREE X 230°C [ZR%E L7, M5 1E1T scan/SIM £— R TfT75 7. Scan If
& SIM L —7HEIZENZEI 0.1 s £ 0.2 s & L7z, m/Zz#iHIL scan £— R

T 35725 300 £ TRE LTc. /A~ MRFfIZ 0.012 s T, dwell time 1% 4.5
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ms & L7z

3-2-5. fRFEVERLS D FIE J7 kA

BN HEF1E GCMS solution ¥ 7 b7 =7 (Shimadzu, Kyoto, Japan) %
AT To 7z, M EShce—213% =5 v b m/z B L ORFIFFRI G FE L
7= (& 3-1). KREEEL—2i% NIST/EPANIH ~ 2227 S LF4 75—
(NIST11, 2011 4ERBH) ZHWTEMZIT-o 7. WX TN END X —7 v |
mizDX AT~ 87T AL RDT.

3-2-6. MEEHHENT 1k

Z NN O AR LR ED B O AR IE TERE U7z, A A e 3 -2 4E

TIEEERAELE L TR L. AEZEMREIL Microsoft Excel 2010 # AW T {T>72
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3-3. #EHR
3-3-1. FIEEASEMORF

s Cik~_7=@Y, DHSEIX v VT WAL LTHWD RIEET A %2 HWT
Y TN DRAR G /=D S TR O 21T 5. N—Y S
TR IIWEBARRFRIE SN N7 v I THE SN, A X OYRMEEED
Tohsd. £ LU THE SR IER D TR 2 SN e 5 2 & TElE S
M, DWH T MEANESND. UL, ZOBRBEBREZSIY Y T HAZHN
T bed, +0373 07 AR ZHERT 20ERH D, TEROMEN Y57
PFriCEMA SN TELAT Y v P RAFEAETIERLS, 27U vy MEAEL#EH]
TOMEND Tz, LanL, A7V y MEABIZEASNABO—H LD
T AIHEANST, BE SN IR OIF E A EITRIN BRI & L B 72
¥, DHS ETHIH L2k DN A C B REN H - 7=,

CORMBEZRRT D720, RETIIEEEAEICER L., BEHEARHZE
AOES % —FEIZ LR S5 2 LT, RIELHER L OON T A%
THZENARETHD. TO/ME, A7V v FNERBAD L7 2E8EAINSHHA
B b L DHSIEOBREZ IR TE 5 LB R T

EF, EAROENORF 21T, EARET % 300, 330, 360, 400 kPa
(ZRRE L, o HrakBhE 100 ng OFEFEMERL MR AR HE M 2 T2 IR,
% F T in vitro WRAVALEE L7 S0 UE D B AR S VTR Ry OFE L &
BEAL, BB TR L7 b 0% AV, WS HIRIE Tenax TA 2 AV, FEARE
X 8 /IR E LTz,

SINTORER, Uiz FUE TRREMNR S 2T~ TRt 5 2 LDk, 15
ORTREREZK 32 IcE e, £, TNTORERMER D ORE RIS &k
IF Lz GlEER ).
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3-2 H7R DIENENTIRIT DR O i E

21:300 kPa, H1:330 kPa, JK{4:360 kPa, #&lf#: 400 kPa

IINTORER, PERIE TIIRHRE RN E > 727 Vv a— Vi % ng A — 4 — TR
tHani. £ LT, EAENO EFITHENEEIEIER S OmRBEES L7352
EVHER S LTz, 400 kPa ST CTIEAT Y »v MR/ ELSRD, BAX
NARBELRKERDD, HBoNTEEEITRDT2FRHLNE o7,
RNy DY) RSD B, 7V 3 — VT T%REEE T - 7o M oL S RE
15% & 7o 7=. %L, 330 kPa, 360 kPa 554 F Cix7 /L 22— LFED ¥ RSD
EIXZENEN 4%, 6% &, 4 DOEMEOFTEW RSD EAE Sz, LavL,
2-Propanol 72 & DKy F-HEFEMERR Sy D EFEE A Ll 9% &, 360 kPa O J5 A3 &
WHRERDME O LT, £, TAT e ST 7 B L oMy O RSD E
12360 kPa THHLT6%ERY, bBIEWERGON. U EOSNG, HEA

£ 1% 360 kPa |32 & L 7-.
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RIZ, EARFHORE 2AT o 72, @EEANETITEABEOR], B 7 LjHE
W LT 25720, EARBPAELS RIUXH 7 ACEASN IR E G M ET 5.
L L, @EOVICHARTREEANETIEN 7 ARENHEL 2o TN Do,
SINTHIECEE T 2 RN OV — 7 SEER ©— 7 BRI B A2 5 2 5 IEH
bole. FREARBPEWGS, BBEBRER+5ITh T 0 O N
REL D EBZ N, ZZCTHEARFMZ 1, 2, 3, 53R EL, EAE
360 kPa T 100 ng #HFEMER/MRGIEES 2 W CRfEEO L 2 Mt Lz, 15
DITEAERITE 3-8 ITF &8, T XTORMBMEMR D ORERITHEERHIE &
7= (& 2).

40

3, X 10%)
3, X 10°)

Area average (n
Area average (n

X 3-3 H72 HIEARFRIC I T 2 FEME ST D AR {E

Bl 5y, AR5, KRG8, RS 5

I ORER, EARFD 2 &R D & T TOEIEMR S O mfEE S — &
E7po7. L2 L, 1-Propanol, 2-Butanol, 2-Methyl-1-Propanol, Butanal

7% & OARGy FHERNER T 3 3 LA CHARE N D 3~ 2 23 iR S iz, 2

—
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ML, T DR R R IRIEDSHERF SN2 2 & T I 7 KISk
FIhTv—2BRMES Ro T LESTHERRRETOL EEZ DN, £,
WRHBEINREIC Y 7 N Lo e CA v Vel varvav Il ibe—7 L&
72 HRE b MR S, AR 2 73 TlE, T X TOHEFEMERNS O RSD A7
10%LL T & BEF 725 RS Hiul-. #5812, 1-Propanol (X7E ARERZY 1 5 DRE,
RSD 1% 25% T > 7278, 2 4y DB RSD EIX 7% £ Tk S, WREE b [a
L.

L ED RS, DHS EE AWz @ EFEASMT 360 kPa, 2 IR ET 52
& T, WMERFBMERD BBERBINTE S Z LRk,

3-3-2. A DER
DHS IEORHEZIRICKREL FEHTHERE LT, HEAFEIDIA THERR

DET HIAD. DHSETIE, NEMET A T/R—T 72K 3 R~
WRT D& CTHEBERSDHEIND. ZRETYY B ABRMHEEKE L
THWHITER, KyORFENRTRL, SRS T CREEENEL 5729
DHS {EOINEIAE WAl & U THIBRD & o7z, DO BIE, WasHARD R
MITA G & KR 2 FERICKBIES NS, ARIEROMELE LTALSH
WHATWADIE, 2,6-Diphenyl-p-phenylene oxide #HIE Tdh v, K5y Al
Bl S ESERKOGOMBICANTHS. FHLT, RERIZT T 774
=R T Ty 7R —RELF 2T == RNHEE L THOYLBILTWS.
R IXIEL AL, BB IS AMOWEHRERTSH Y, Tk, &b Lam O
FIHWOEND . AETIE, GRBIIERWERETH S Tenax TA, [RFERVE
K CT&H % Carboxen 1000/Carbopack, %= L CEMMBIIERIZTZ Z 7 714 b 1—

R &EA L7z Tenax GR 2 W CTHIHIFIROMET 21T > 72, s R 2 X 3-4
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(ZFE &, TRTOEEREMNS O/ RITMHEERNTE LT (W2 EE 3).

70 -

g g
— 50 -
x x
@ o
i 40 1l
£ £
o @
530 =
m (1]
5 >
D20 ©
{ ™ £
L <

10 [§

0

3-4 72 5 AR A T ST M A ) 00 T AR IE

BTenax TA, Hf:Tenax GR, JKf&:Carboxen 1000/carbopack

KHIRD RSD fEZ He#g L7453, Tenax GR 124 4% & 72 ¥, Tenax TA @
el T%72->7-. L L Tenax TA % /=K, 2-Butanol, 1-Octanol,
2-Octen-1-ol, Benzyl alcohol (% 10%7= > 7=. Mz T, FAERMRSY O HREE %
H#sd 5 &, Tenax GR I3 Tenax TA IZHART 2 5@ < RAFEINRENTEY,
K T LSk LT Tenax GR BEAFRFEREZHF LD Z E B H M
Elp otz RFZMIATH D Carboxen 1000/Carbopack % V7= B o fEE 1%
Tenax TA [ZH T 2 B HE2H 522 & 72 - 72, Carboxen1000/Carbopack 1%
Ky ERSARFFT D720, MHEIEZ D KT A 73— 728 Tenax TA, Tenax GR
(ZHEARTERIHZR > TLESFRFERTHD EEZ LN, ULORERND,
Tenax GR 23k bHIHZIR B S WA TH 2 Z LB L L o T,
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3-3-3. HS-SPME £ Lk

)2 i )7 TH S DHS v L #2715 TH % HS-SPME 1£D Ehik
kAo, JERIED HS-SPME EIZZNETICY, 77 A S—HHEMHAEEHN
VML ASCEIBRER DRI NT=T a7y A e 0, Ko HbEYoh
HRhENMEL 2 D RER B - 7= kLT, DHS JEIXEAHE S & 98] 091 fh H
RAR— LHEERMER Dy 2T 2720, fEkiE L B 2wy 7 e 7 7
ANPEEND EEZ DN, £, HERIELE YESIIED I 2TV D
OISy 7 0 7 7 A WV DENE G LT, TR Z M 3-5 ITF L DT,
72, TRTOEDOFRERITHEERNTE L o7z GlHEEE 4.

u
(=]
=3, X 105)
N w S
w w w -y w

M

Area value (n
-
w

3-5 DHS £ & HS-SPME V£ % N TS I8P R0 53 BT 0D B

Bt DHS i, HEHS-SPME i

HS-SPME 7% T i%, 1-Propanol, 2-Butanol, 2-Methyl-1-propanol,
1-Penten-3-0l , 2-Pentanone , 2-Methylpropanal , 3-Methylbutanal ,

2-Methylbutanal, 2-Pentenal |3 &7 o 7. F£72, 3-Methyl-1-butanol
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<° 4-Methyl-2-pentanol, 2-Penten-1-ol 72 & Db-&%1% DHS 112 e~ CIEIFE{E
N 110 e b{baW b RER Sz, Lo L, 2-Ethyl-1-hexanol X
1-Octen-3-one 72 & DMLY 13 DHS % & HS-SPME ¥ C R4 O [ f# i T &
HEPPALNE 2ol MAT, ZBHEIEICET 266 0% RSD i % bk
3% &, DHS k1% 8%, HS-SPME {E1%20% & 720, T a—/VHTIEENE
N10% & 156% L o7z,

U EXY, DHSEL GEEAEZMAGDOED 2 LT, % S ERERMEK
Sy DR INTNATRETH 5 Z L AVRETZ. £ LT, HS-SPME i TIZ4#r 2
WHE7Z > 72 7 v 3 — )V & ORSy FHEFE MRSy 2 s B IR 3 % 2 & 3]
BETH D Z LAVRET.

3-3-4. DHS (DAY F—2 3 T A b

WIHELE LI RO T —va v T A MNefTolz. N F— 3 VIHE
%, EARME, R2, LOD, LOD f}ir® RSD fi, HWNAKOHMAES), #INEULESE
BRoD 6 THH ZRMET L7z, —fRAYICIZ LOD 12 S/N Hid 3 AR5 LD bh
LN 62, KR TIX M 787 7 0 73BHZIB W T SIN >3 & 72 2 %8
PERS Y DETE L2728, SIN FIZ KD LOD ORI REES ~7-. & Z TR
Tld LOD B HHIZ TUPAC T b L7 i Sl DR E(R 22 & O AR O & 1T
S EHARRX, LOD =3.3xS.D./slope, #H:H L7= 62, RSD fiiL, MERIERNK
DOFEFEMER A TRATEHE S EE (0, 0.1, 0.5, 1, 10, 25, 50, 100 ng mL'1) ® 9 b,
LOD (2 b LW RED TR DRI Lc, £ L CHRINEIEEER T, %
PR RAGIERE T 2 100 uL~ 7 AML L & D IZANA 7 LIRETEAT 72 N T

—Ya UREREM 36, £3-2I1TF LD
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Intensity

Intensity

(x1,000,000)

45"
40- | A
35
N
ﬂ 1 | ' | '
25 | 1
i ﬂ ANOA / \\ A [ l‘l ;{'\ "\ /'anlu.‘\“‘“ }Wk [\ \Jﬂ. }}I )
20 A PV L — )MI/'“&-»—JII IV S~ 100 ng mL"!
A A AN bJ \ J [H - \ Ve ____/\._ 50 ng mL1
' N I f
m_*» Y Y S S B VN A 4,{"“ _J .LM\I—J (A 41'\-— 25 ng mL!
N — N AL q,_w_,f*\__rfl‘v‘ wl", N foei 10 ng mL!
5 |
B — ——— EE——— { L ey —  1lngml?
70 80 90 100 110 120 130 140 150
Retention time (min)
45(x1.000000)
40 “ B
35- ‘
| | -
' |
-l Ll 1IN J'
| ? ‘ | |
20 { LJ\ JIUT.QI'& ]\ N S ,‘J,‘L - ./_U/'\'\J"\g_ﬂl\ﬂl.__m W}HkAﬂ\-[ll{‘ f\ 100 ng mL*
\ | n | | | |
s 7[* B Jl_'.”.LJ'IbﬂL' J‘\ ~ )bnj'lﬂml lL._ - JJ.__ ﬂU-.._ }\ “t..Jfl\._J-. 50 ng mL!
o — A ULl - N AHJ{LE\IL _ ’. L U 25 ng mL!
N i _/'\_,._.‘ﬁ e\__,r\__’\__jl '\_,Nn o f_f‘\"_ﬁ_ oA 10 ng mL'l
051
— R — et — 1ngmL!
160 170 180 190 200 210 220 230 240 250

Retention time (min)
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450x1.000,000)
4_0 c
35 W
301 \ |
> f | |
P |
a2 = | ) l'l\ |
f |l il | | | |
Q TN | s U o I W\
E 20 S ‘,-r\-.fnl RN £V A W SN ‘_,-l YNNI U ) W A
—_ f. i | i A | i f
I W A J ‘ / o N AN
T U e o
i I i .‘.\ I
R | WP WU W N & U | Y PN SN SR N o W S Y A V.U
10] 1
Y N N | U S | G S ,J‘L_ S A,;.Jﬂ‘-x..x_,
it I i
S N PN — e A s N~
260 270 280 290 300 310 320 330 340

Retention time (min)

X 3-6 FERMERES

AN

A7 5316 43 Bi16 53-25 55 C:25 5734 43
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100 ng mL!
50 ng mL!
25 ng mL*
10 ng mL?

1 ng mL!

WU D N—ZNAF L hra~w ST A



%% 3-2 BB DAY F— g R

Recovery
RSD
(25 ng mL7,
(50 ng mL)
n=3)
Linear LOD RSD Intraday Interday Average
Compound Slope Intercept R2 . RSD
(ng mL?) (mgmL?Y) (%) (n=3) (n=9) %)

Alkane
Heptane 7353 2437 0.9997 0-10 0.14 30 b 3.1 12 105 5.9
2,4-Dimethyl-1-heptene 14292 8590 0.9991 0-100 0.08 14 a 1.6 13 98 1.4
Alcohol
1-Propanol 2612 1743 0.9960 0-50 0.32 84 b 9.3 12 85 13
2-Butanol 3836 1531 0.9998 0-100 0.07 14 a 7.4 9.9 95 11
2-Methyl-1-propanol 115 34 0.9989 1-100 4.20 11 d 6.9 9.3 147 15
1-Butanol 13499 33574 0.9950 0-100 0.31 55 b 6.3 8.1 96 7.9
1-Penten-3-ol 41632 42049 0.9984 0-100 0.08 15 a 6.8 9.2 94 11
3-Methyl-1-butanol 16560 18299 0.9981 0-100 0.08 21 a 5.8 8.8 93 10
4-Methyl-2-pentanol 48338 67615 0.9969 0-100 0.06 12 a 5.5 7.9 98 9.4
1-Pentanol 28655 30427 0.9986 0-100 0.09 15 a 6.0 8.8 92 9.3
2-Penten-1-ol 12086 6758 0.9996 0-100 0.09 25 a 5.7 8.6 84 8.6
1-Octen-3-ol 28041 19704 0.9992 0-100 0.20 6.8 b 3.6 7.6 90 7.4
1-Hexanol 14910 14651 0.9990 0-100 0.15 50 b 4.5 7.9 90 8.6
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1-Heptanol
2-Ethyl-1-hexanol
1-Nonen-4-ol
1-Octanol
2-Octen-1-ol
Benzyl alcohol
Ketone
2-Pentanone
1-Octen-3-one
2-Octanone
3-Octen-2-one
Aldehyde
2-Methylpropanal
Butanal
3-Methylbutanal
2-Methylbutanal
2-Butenal

Pentanal

2-Methyl-2-butenal

2-Pentenal
Hexanal
2-Hexenal

Heptanal

14543
21992
36095
14541
11441
20360

6122
12077
24930
31667

172
4710
3182
5538
6393
5352

13361
10972
6864
6892
2025

8829
260285
8761
7333
281
62381

3925
-3209
39841
14012

200
3421
3425
4103
2700

13476
18808
1341
7373
1113
3809

0.9997
0.9996
0.9997
0.9997
0.9994
0.9994

0.9976
0.9993
0.9968
0.9980

0.9872
0.9930
0.9980
0.9987
0.9995
0.9958
0.9963
0.9997
0.9984
0.9997
0.9976

0-100
0-100
0-100
0-100
0-100
0-100

0-100
0-50

0-100
0-100

0-100
0-50

0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100

0.28
3.71
0.08
0.51
0.33
0.58

0.11
0.49
0.02
0.02

0.90
0.24
0.07
0.06
0.10
1.03
0.04
0.04
0.20
0.25
0.86

11
11
19
20
20
8.0

7.0

20
6.0
1.5

18
2.6
15
20
23
10
12
9.0
13
9.3
3.1

o ® T O ®» » T T oo T o T

oo @

o

3.6
3.8
3.7
3.5
3.6
3.8

3.7

14
3.1
3.3

4.3
1.0
2.4
2.6
4.9
0.7
2.0
3.3
3.2
3.4
4.2

8.0
8.8
7.8
8.2
8.0
6.9

13
11
12
12

25
14
10
9.8
10
12
11
10
12
11
9.9

88
84
87
89
82
77

100
71
101
93

102

95
112
112
126
128
119

69
121

89
116

8.5
2.2
8.3
9.1
8.6
6.0

2.7
2.4
2.2
2.0

11
2.7
4.1
4.2

16
3.1
2.9

13
4.0
4.2
5.3
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2-Heptenal 6947

Octanal 5533
2,4-Heptadienal 28487
2-Octenal 6626
Nonanal 3877
2,4-Octadienal 24419
2-Nonenal 1671
Decanal 2089
2,4-Nonadienal 41974
2,4-Decadienal 8695
Benzaldehyde 34279
Cyeclic compound

2,5-Dimethylfuran 19228
Toluene 103199
2-n-Butylfuran 41227
2-Pentylfuran 29035
Styrene 35586

-5171
-589
-494

-16090
-2753
-19659
-3695
-1445
-41813
-14893
64892

18172
3000000
46372
40791
35963

0.9983
0.9968
0.9994
0.9852
0.9865
0.9956
0.9997
0.9683
0.9903
0.9781
0.9984

0.9981
0.9980
0.9973
0.9971
0.9974

0-100
0-100
0-100
0-100
0-100
0-100
0.5-50
0-100
0-100
0-100
0-100

0-100
0.5-10
0-100
0-100
0-100

0

0.11
0.27
0.04
0.12
1.26
0.05
0.99
1.97
0.08
0.12
0.41

0.12
5.64
0.01
0.01
0.05

17
5.4
10
22
22
13
10
24
15
11
8.7

7.0
4.4
6.6
5.2

16

TET O o0 6 o » oo T o » T T

O o o o T

5.4
13
7.3
13
23
14
26
35
24
37
5.5

4.9
3.7
2.9
2.8
2.9

9.0
8.9
7.6
7.7
15
9.1
21
27
20
39
8.8

12
11
12
12
13

81
112
91
75
108
92
66
94
92
92
144

94
95
101
99
99

7.0
5.3
9.0
9.1
5.8
5.9

16
9.2
9.0

12

10

2.7
3.2
24
2.3
2.2

* LOD (i &R EE OIRAEEHE S A 734 L 72F o> RSD i
a: 0.1 ng mL1b:0.5ng mL1clngmlL?!d: 10 ng mL1?
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DHS i£ZEHT 52 & T, K361 L7L 51T 1 ng mL! OFFBEMER SR
BRI AT 2 Z ENARETH 0, RIAVEEFEIER Y & S IR 5
FNARETH L FIRETZ. £z scan HATITINA T, K 3-1 TE EDOT-AHRE
PRy D target m/z T SIM 5381 24T > T\ B 728, HERIETRUE MRV T /L=
—VEET VT B RE L FRERORIEE CHofrnaliE L 720, ng 4 — 4 — T
RV 2RI T 5 2 ENATRETH 5 2 L 2Rt Tz, DHS BRI MR O
BN 2 A CTdh 2 HS-SPME £ & Rz 0, SUHHY 2 Rz R —
T5Z L THEMEN S E LV DRI HEEEA~BE ST L Z LR TH -
To. 207, KOy bHHHE~HE SN D720, BKL LT
BHBER M E LB 2 bz, £7-, LOD f1:2® RSD I bAMIciE T
TERDLERME O, LOD MELS THLEE LTl T& 2Ry & iRz
MK E L T DRIV S DEET D LD 2 L AVRB S, FERMERS DLk
DA BNTHULEM Z L DM ZIRZ b D EEX BN,

FAW, AMZEEHTIEE A EOMIEIEMDIT 10%LL FIZ722 57203,
2-Nonenal, Decadienal, 2,4-Nonadienal, 2,4-Decadienal iX RSD {73 20%
LI k&2 o 7=, IRINENR SR Tl 2-Methyl-1-Propanol @ RSD i 15% %R &,
ZOIINDORSTIE 10%LL T & 720 BREFRFERAG O, AT, EAEIE
HAERRENCE £ 2 MM X D BT MER SN o T,

NY T =2 a7 A NORRND, KOWROBEMIZLY S F & E 5 M
Ay & IR ISR TE 2R S L e o,

3-3-5. ML.L x 528 £ DRI 0T
R LU T- R Z2 HWT, AERERBHCE L AR S ST 2 st L.

RN DOBALSISIE X0 ZRESARRFERMER D D ER SN D EE 2 b, AR
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B E In vitro Wb &8, B2 DALARNIC T 2R MRS 7 2 7 7 A VDX
fbzka Lz, ARsEHI~ Y 2L x 9 2T, BMBAHES I Niki 50
7'v haciES%, 0, 0.3, 30 mmol L OFR{LAITHRERL L7 63. ZDfER,
AL O BE I AR AT L TN B IR oy D e &3, (RIRFE LA LB

THIIN U @RE I35, FEBEICERS L 3 2R Y

Ty ANERTHEEALCT L ENTE (£ 3-3). ZHETO in vitro
{BALEE I U x 9 TlE, REEQABIT~ A L RRERILSM: & 72 5 7o DRI 72

ElIfEs8 £4177, 200 mmol L1l E TR STz, LML, arha7xn
—RT A )L E R E O E TR L ATRINE S 2 B U, IEE R
AL ERR S D 2 E RN S TR Y 6, AONRawEM 425 2 & T
PR DSHERE S AV 72 MR FEFR LA S N2 3810 D R MERR Sy DB A2 B 5 M
T5HTENTEL.

Wiz, invivor > 7 vE LT A EY U5~y 2fmL x5, IL10 / v 77T
URYURAML X DICEENDERMERL TR T 7 A Y T & ToT2. A E
Yok hb~ A%, v U AEECY A= U2 R E LA RIELF SR 2T
FATHY, IL10 /v 7 77 b~ 2 LS E 2 B & 2 = @M A i R
ThiHr7a—J{ET L THD.

YA EF UG~ T AL & 9 200 LIZRER, 39 {baziiiL, 205 bH
18 (LEMITY o TV THBERZANHEGR STz (R 3-4). 15 b7z 18 FHFEMEAL
4y @ 9 B 2-Butenal, 2-m-Butylfuran, 1-Octen-3-one, 2-Octanone,
2-Octen-1-one, 2-Ethyl-1-hexanol, 2-Butyl-1-octanol, 1-Decanol I in vitro [
BB~ 2Lk 9 LD T 0 7 7 ANV ERTZERRALNE RS W
AP U BRGETVITAMRIEETT L TH Y, EERNONRBESH L X 1T v
JThHEZEZLND. 5% 72 FE# TlE, 10 mg/body ¥ 7 /L TRIEIZ
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RHITESNTEY 68, YPSITFELZEN+T L2 LT, SBMRKEET VTR
LN E Ry b AR S, T OB 7T e 7 7 A4 UV 7 21T D
ZENTEI.

IL1I0 / v 777 b~DAML X 50T, fESIREET L TR FEIERE D3
EAETRRY, BDHVITRE R~ T A LPFICTIENTIE L TWDH~ T AL X
7 &I, TORER, 40 bEmERHEL, £ 55 15 (LaWITY 7L
THEBERENHER SN (& 3-5). 15 (L&D 5 b, 3-Methyl-1-butanol,
Butanal, 2-p-Butylfuran, 2-Butyl-1-octanol, 2,4-Dimethyl-1-heptene,
2-Butanol, Hexanal, Toluene, Acetone, 2-Propanol % in vitro FEft LB~ &7 %
MLxoERMUEUTeTZr A NVERTEIPALNERY, T
3-Methyl-2-butanol & 2-Methyl-2-butanol X IL10 / v 7 7 7 b~ Z1fi. L Xk
D DI ST IL10 /v 7 T 7 b= U ATEBERIEET LDO—D2TH Y,
SMHERIEE B2, ARNOBILA b L AXEMMIChI > TRkt T 5. R
AT DA K VRS A MRERIICIRIT T & 5 £ 9 IS o ol R, RIESOSICS
£ D MR S NIRRT 7 7 A VA ONIT 5 Z N TE .

S DICHERRDPIES A 7 Tl U TR S 7R MER ST IS DWW T, S
5y 7 a7 7 A NVDRBEIT o7 (K 3-6) . ZOfER, 1-Butanol, 1-Hexanol,
1-Octanol, 2-Octanone, Nonanal, Decanal ® 7 /L7 b REELT /L 22— )LEEDS,
SMERIEET NV THEBIZHEML TS HENA SN ERY, BHERIEET VTR
7 Va2 — )VEEIZ I Z T Toluene X° 2,4-Dimethyl-1-heptene 7% &3 H S 7=,
SPME % Tl R EE DIEWD BB 5 T H R 72 > o o iR 1 O I MR 5y 77
R7 7 AV TR AT MIEMTHZ L TEST L LN TEI.
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3 3-3. in vitro PR LALER~ T AL L X 9 THE O IR D 7' v 7 7 A v

Increased in low concentration, . . Decreased according
L . Increased according to concentration .

Decreased in high concentration to concentration

Alkane Alcohol Nonanal Alcohol

Styrene 1-Hexanol 2,4-Octadienal 1-Propanol

Heptane 1-Heptanol 2,4-Heptadienal 2-Octen-1-ol

2,4-Dimethyl-1-heptene 2-Ethyl-1-hexanol Ketone

Alcohol 1-Octanol 2-Pentanone

1-Butanol 1-Penten-3-ol 2-Octanone

2-Butanol 2-Penten-1-ol 1-Octen-3-one

3-Methyl-1-butanol 1-Pentanol Cyclic compound

Benzyl alcohol 1-Octen-3-ol 2-n-Butylfuran

Aldehyde Aldehyde 2-Pentylfuran

2-Methyl-2-butenal 2-Methylpropanal

Octanal Butanal

2-Octenal Pentanal

Decanal Hexanal

Cyclic compound Heptanal

Toluene Benzaldehyde
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#34. YA EY L EE~TRML X 9 ICEENILIHEEDHER ST HERIER Y

Not reported compounds Reported compounds

Control vs. 1 mg/body 1 mg/body vs. 10 mg/body Control vs. 1 mg/body 3-Methyl-1-butanol

1-Hexanol 2-Butenala AcetoneP 2,4-Dimethyl-1-heptene
1-Octen-3-one 1-Octen-3-one 1-Propanol 1 mg/body vs. 10 mg/body
2-Ethyl-1-hexanola 2-Octanone 2-Butanol? Acetoneb

1-Octanol 2-Butyl-1-octanol? 3-Methylbutanala 1-Propanol

Control vs. 10 mg/body 1-Decanolb Heptane2 1-Pentanol

2-Butenal 1-Butanola 1-Octen-3-ol
2-n-Butylfurana Control vs. 10 mg/body Nonanal

2-Octen-1-ol2 1-Propanol

2-Pentanone

a' invitrofBLALEl~ 7 AL x 9 ERUCTa 77 A L/ — b: NIST 7 A 77V —IZ L ARG R
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#35.1IL10 / v 77U b~ AML & D& ENDIHBEENDHER S IR

Not reported compounds

Reported compounds

Control vs. 8 weeks
3-Methyl-1-butanola
Control vs. 16 weeks
Butanala
2-n-Butylfuran2
2-Butyl-1-octanol
3-Methyl-2-butanolc

2-Methyl-2-butanolc

8 weeks vs. 16 weeks
2-Pentanone
2-n-Butylfurana

2-Methyl-2-butanolc

Control vs. 8 weeks
Hexanal2
2,4-Dimethyl-1-heptene?
Control vs. 16 weeks
2-Butanola

Heptane

Toluene?

Hexanala

2,4-Dimethyl-1-heptene2
Acetoneab

2-Propanolab

8 weeks vs. 16 weeks
Toluene?

2-Propanolab

a: invitroflbAE i<~ 2L x99 ERUETa 77 AN/ "4—2 Db:NIST 741 77 U —IZ K DMBEHE

cIL10 /w7 7 v b~ AL £ 5 IZDIfRH
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# 3-6. TWERIE LBMERIEIZ BT DHFEMERN Y 7 0 7 7 A VLI

Acute samples, zymosan Chronic samples, IL10 KO Same pattern in both samples
3-Methylbutanal Acetonec Butanal
2-ButenalP 2-Propanolc 1-Propanol
1-Butanol? 2-Butanol? Heptane
1-Hexanol?2 2-Pentanone= 1-Pentanol
1-Octen-3-olP 3-Methyl-1-butanola 2-n-Butylfuran
2-Ethyl-1-hexanol Toluene? 1-Octen-3-one
1-Octanol? 2,4-Dimethyl-1-heptene Hexanal
2-Octanone? 3-Methyl-2-butanolbc 2-Octen-1-o0l
Nonanala 2-Methyl-2-butanolb-c

Decanal? 2-Butyl-1-octanolc

a: p<0.05(RAFa—FT v MELIEZT AT O LRE) bt H o P VEERARERMERS ¢ NIST 74 7 7 U —IZ X D MEhE R
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34. BE

KRBT, MR DL 50T % BEYE L CEEEALES O
DR EFTVN, GERIE TRHRIB S INEETS - 7255y & & 0 72 R E D FERMER Sy 4y
Mo AT LOWEEIToT-. Fo, YOV AT 2 EAWTREET LY
TR T 0 T 7 AV T O AT

DHS {EICEEFEANEZ AT 5 2 & T, SPME 5 CHUHUE A3 O FE 58 ERL
INTHRTRAR DT a— V&2 &S CRIEEICHRE T2 Z LN EIC 2~ 7=,
INETET NV a—VEE xR E LT, it 7 7 A N—IZfb =47 % =
—T AT LI T AT Iy ray ReHWEaiilAsoin Ty 6. %
DOFEF, T a— VEHORHERIL 0.8 ug L1 A F £ CdiES N0, Ta—
IWHLISN DL R oy DFEFENERL Sy /0TI E R S v T e o 7o, ZHICH LT,
ARETHELEVATLAEHWS Z T, Tha—VHE G X COREME
Gy % R TR 9 2 2 & A HIR T,

Iz THIHHAEORFNC L 0, Tenax GR WV 5 Z & Th b @ O HEE 23
BoNDZ EBH LML o7, Tenax GR IZA MG R Tenax TA (Z7H M
% 38%MLE L TCWDTew, R FWEICKT 2R IPGEINTEY, f#
FEVERL Sy OIR A B E L TV D HERRE SN TS 6. 207z, L%
< DRy ZHARICER S THEMER Y Z/MET 2 Z LB L 22 Y,
Tenax TA (2R CE— 7 WREMENA E L7 EB 2 bz, 3t LT, RERME
@ Carboxen 1000/Carbopack % FV 7= REIZA5 & AL 7= F-4EH M A 53 0 T A A 1
Tenax TA IZHRXTELS oz, I—FR U EFELFaT7—v—TXA4TD
Carboxen [0S T CTHAK 1 g I2%F LT 400 mg DKy ERFFTHZ &N
WEINTNWD 67, ZD7d, MERERMEN S K0 ARG RFFS T
LEWVHHDREMEL o T LE oo B2 DN, 725 DR ERRFT
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LT, WHERBKIIRE LI KIS OREICRERFHO RTANRX—URNRETH D
ZEnwERINE. ULEOEH NS, Carboxen 1000/Carbopack fH{4&1% Tenax
PARIZ AT MR ) O B — 7 HFREA 2RI T L L B2 bk,

f 7 5 247 - 7 1%, HS-SPME £ & DHS L0y 70 7 7 A
NDH 2RI T, FORE, T a— VERRER 3 X 4 OIS TLEWIT
HS-SPME i Tt & 1177, 2-Penten-1-ol 72 ¥ O aiféfigix DHS 512t~ T 1/10
& L7g o7z, HS-SPME {EIFiEHH & XHH, £ L TRHHE & [EEME O g 8hic
QI %72, X0 KA ICBE LT WBMEDMR W R ERR o7 7 A A — &
FHAAER D RIS S L 0 i S MR o7, ZD7d, T =
—/VEATR & ORPEDS RV ERPE Ry O R ITIR T L, £/ 7 7 A4 3= &4
HAERDZEVMESREAET S &, MBI E R AR MR RSy & B X
NHMEN N E TICHE SN TV 24 207, HS-SPME %4 1#M L7-
I 1Ay R Ry O FREAME <, &5y MRy O TR E T DHS 1% &
BN e AoV Wil

FhhEo RSD % k35 &, HS-SPME 5Tl 20% CTd - 7278 DHS %
1% 8% & 72 o7z, HS-SPME DO RICHE L 5 2 2 BR O—D IR E
MNi>%. HS-SPME EOHIHEAERHL T 7 A N — & KA FEH LI 217
7. ZOR, KIIZE TN DM Z2 XA ~BE S ¥ 5720310 73
HENTHBY, i 7 7 A A= FEFFIZIMESN TV DRETH L. ZnE T
(Z ARy DR EE A NIV oy DWOE I Z B % B 2 D HE R sRE STV D
28, %L C, DHS &I A 702 IR USRI LTc %, SR &2 73—
T U AR TR 217 © 7o D HHEMEIZ B 1T 2R 02803 HS-SPME (2
AT, AR T S TRl BRAER IS WOE RIS 2-10°C IZRE L 72,
AR ZRIRIZ T 5 2 & TIREBROBBE &R R L3 5720 68, IhEZE
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DIR—=T I AZBRESEDZENAREE 72D, TOREE, (Ko TR %
FOHET DL ENRETHSH. U ELY, DHS#EZ WS Z & T HS-SPME
WE I BT IR T > T2 5oy % G D T FEMERR 3 D Z A5 i T i3 Pl RRIC 72 o 7.

FLTARYATLADNYF— 90T A NEfTol-fid, 7TLa—LVEEE
T2 TOFRMR Y Z FEORHBE THIM T 2ER/H LN LRS-, Th
£ TH HS-SPME {ET7 /L a2 — VOIS CE 20, b amosE
XL > DR T LRI STV 2 69, 1 mL IRy I E E D
Ethanol & Methanol ® HS-SPME 7347125513 2 i FERIEIZZ 241 5.6 pg,
12.8 ug TH o 7= 26, FHUERE & 0] b S 2 7= DIk > 7 VR 2 RN UHEAT
NREREF LIS H D0, T THRHEE IZug 706 mg A— 4% —Th -
7o 00 ZRUTH L TARI AT LDONY T =3 7 A MIED, ERWEEFEM
iy % ng A — X —THRH$ 5 Z ENER S L.

FAEFRMER S O BN, HMAT 2 MG L7-f5%, BAZEIO RSD EiX 5%,
A MZE O RSDEIL 10%LA F & 725 Z ENBH B2 E 7257, LA L, 2-Nonenal,
Decanal, 2,4-Nonadienal, 2,4-Decadienal 7 & R34t 9 <0 10 OFFEFEMER Sy D
HN, HEZSEO RSDEN 20% & 705 Z LR LN Lol ZTHETIS, B
IKPED B EFEPER Sy ORI B R N AT 55K & LT, HHEIERE IS A 7
JVINBEIZE S D FEMRHE ST 24,

Fle~v U ML X 9 & AW IR ORI ERR ORGSR, DHS £ TIE
ST K 2 B 7R I AR T IR S e 0y o 7o HS-SPME VAR & &,
Z L CKUHE & BEEMMBIZ I 2 3Ry O B8 THIH M ThiL 5729,
MW DRI L0 [EIEEPME L 22 2 A S TUVe T Gottzein H O
522, MHICE E AR O HS-SPME 1EDRIEIL 7.9%5 5 61.9%

ENTHOENPREL, Toluene (£ 46.2% Tho7=. ZIUIK LT, KV AT L%
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W LTS RIT & A & OFEFMERY DIEIEDS 90%LL & 720, Toluene D]
WKL 95%7-~72. NUF—v a7 A MOfER LY, HS-SPME EICH~T
RS WEFEYER R L KT TE 2 2 E LN E R D, ARIFFETHEEL
7253 H15% 1L HS-SPME JEIZ AT, MR IRWERMER Y & BRI i 5 2 &
MAJRETH L FP RSNz,

WIZ, BRALA PV ARTTHE S NGB BIT DWBEMER7 0 7 7 A VDA
AT 2720, ik~ 7 AL & 928 DIREOREHZ I L in vitro
PRl U7z, ZOREER, BEANREICIS U CHZEMER 2 238N+ 5 7 n 7 7
A NDRHIR LT, RRER(CAILE T LR UERE IO T3 77 7 1L
ERTHBERSZHONT LI ENTE., 20X REHNE LN HHH
LT, RBER{EA b LA TERI IR XL A B LA KR
7225 2 & THEHRBMM D BEDBACSONZ IV DRI DERE b, £
7o, BRAbANIR B TR L TN L 72 b SRR IR B OB TIOS C TR S LD
ROy T D LR X, TV E TIZH Hexanal <° Heptanal 13iins A FBFE T,
Hexanal & 1-Octen-3-ol [ZiThigns 4B TBE TINS5 2 &8s ST
7o 272,

1-Propanol & 2-Octen-1-ol [ZE2{L A F L ABREIZIL L TR T 5707 7 A
WBMF LA, ZHE TOWRSE THins A BHE DR T 1-Propanol I3 EH # 12
HARTHIINT % 2 & WA ST T, in vitro TRAVALEE CI33E ISR 45 1358
EEOSIZ 0 ARSI D03, AR O MRl 53 A RGRR BE T TR (L B D L2
HENTWD. EENDO Y -7 1 A P40 FEEN T V71 HER & OO REE
b % 7 ) a— ZERT HERMOINTEY ™, MR OMBHERIES E
S ERRREEZI U THER, S fThilT\nd EFEx bz, DHSEZEHT
52 8T, BLEUSZ E VAR SN DEERMERN A 3 DR R T v 7 7 A
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N R T HEEPA LN TEZ.

Z 2T, invivoh 7L L TRMERIE L BMERIEET L~ T ADML & 9

CDHSEZEH L, BARDRIEX A 7T DRI 7 7 7 7 A LD
RS T. EORER, RIEXA 7NGC TR DERMERN D 70 7 7 A )V E R
FTZENALNE R ol AMERIEET L CTIHEBMERIEE T MR TT Lo
— VLT VT REREIMLTCHWAZ EBRHALNE ol AETHW A
PERIEET VOV A Y U BEET VL, 5% 72 KEE#£IZ 10 mg/body H >
TN TRIETRBITESNTEY 6, AERNORBHEE L X A FIv 7 Th
LEEBEZONZ. ZHICK LT, BEREETAVTIET AT B FEST L a—
JAED I 75 59 2,4-Dimethyl-1-heptene <° Toluene 73 ¥ OFEFR MRy 23 &ER
JEET /W THIML TWAERHL N E -7, £72, 3-methyl-2-butanol
& 2-methyl-2-butanol DIEBTERIED I S D ERMER Y BN E 2D,
R G~V TF~—I—T 774U 7L AMERNE &8 PERIEIZ I T
HEEFVERL Y 70 7 7 A NV EW LT H T ENTE . ZivE TR
itk & LT HS-SPME (EAH SN TE 7228, DHSEA AT 52 LTI
ETHRIHTERDN ST T NV a— VY BEA RN YD~V TF~— T —
TaT e A YT BT ZE R AL IR o,

LI EX Y, DHS &% A Tl 7e @B AR SO IR 2 %I 5 = &
[ZX v, HS-SPME L Cldfa HEE DMK o 72 7 b 2 — V& BT 2B o5
VER 0 % ng A — 4 —THMiT 2 2 ERAREL e oTo. & L CYRIIT FIEA (ML
W UHRREME RSy DR T ZAT S Tofl R, BARDRIEX A 7O L x
IV TRNCBIT DR S T 0 7 7 A VDOENE LT D LT
K.
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BIUE MAIE

AFm3LT DHS fitiEE T A7 a~ 7T 7 4 —EE&oh 2 T, i
BRIy~ VT ~— =707 7 AV 7 DO EREE N ONFEA T AT
REZRHT Y AT BAREEE LTz,

% _FE T, in vitro FRALALER U T IR E AR HEML 20 b AR S N D R ME RS 22
MrUTeii, IREmIC R DB N ER SN DFRHLNE o7z,
BRI E N R 72 D BN OMAB DI ZHEEETH D7, AERFITTF
ETHRELZRMEE THL LEX LN TV, KMk E V) VA ha—
71 E 0 BRI C©& 5 DHS 15 THh 5 ITEX ML & L 7= 558, B
MR EREE D 43 bEW DTV 2 L, IENIRRMISHoE N L0 R
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