312 7Z7I9U—FRTL—N—

(1) H®Y
T3 =R T ==L, HEDOFVBLOA A —VE2E, AR, ErS0RMICE

BT a7t en5,
7T —%T7 ==X, ERREDFVBLIOA A—V%ET 72 MR LT
bDOE, TL—NRN—REKRNT TV —FFREATHLDERHLN, BREOHITHTH D,
UTIZT7 7T —=%7 L—_"—DFE ML EORE, Bk X OFR#HR EOREIZOWN TR

ﬁ‘g—éo

(2) FMLzoBE
FMELTUIT7 7T —ORMEFEMTHL, OEOREH, 2027V —K, 77V a—Fh
HOMMEEE, OIEOREERE LI DT ERERBLOO® 7 7 UV —FRM S AAEN
HBEHEDTZ L—"=03H10 | ZIHHEMEZDORIEIZ OV T FIZR#HT 5,

© FEPEE
K— 112, BAEFEHINMA S HIEDAHET, € OpEME X OEFRORIEIZ OV TRER

T 5, AEDOLHENIE. 7 AU BIFDA®2 1Code of Federal Regulations|Z KIAFEFEHR
B L THRHEINTOBTA T LOF ML FIFE-b0THDY

F—1 FEopEME X OFEORLE

Arnica

b~ a—a v X, 2B F T, VERSICHAEL, dEEA v R Y THEREE
ENDSELERER, EOOLEDTETHEIZILEZHTNEL RS D,

Arnica oil ~  ---- EZKREKAET 5,

Arnica absolute ----- WE 7 a— L4 %, (tincture, fluid extract)
Boronia

FEB~PAREE A — A N7 U 7 OfF3 L OVEHIZFET 5 @ S 2mDER,

Boronia concrete ---- {Exfal——7 Vit 3 5,

concretex 7V a— T B, B—AF ) VEDAF v
Ha i, 7=V THOTNCAR, T —RFEIRD 5,

Boronia absolute -----

Chamomile
<Hungarian chamomile, German chamomile, Blue chamomile >

g—nm oy et (Frch, B ICES, N VY — 2a—FRTET, Fra, T

HYVT, Vi, KAV, ~NF— A 7 ETHESND, 12~20endD & X D4E

EEARTO~I A IZEBWEE DT D,

Extracted chamomile oil ----- A 7 L a3 — )V T3 %, Chamazulene® 212
A 7B ERT, T EChamomile absolute &
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HIEIN D,
< Roman or English Chamomile>
AXVA, AN F— TITURA ANAH)—RETHEEIND,
Chamomile oil ----- LEHZ KRR R T D, @i A D ZChamazul ened &30 720 D
THRWEOEZET, Tha— LR SIcHLx i sNn5,
Cassie
WAV REEBIRE L WO DR THAWIEZ DT 5, RF~MERIZA oML, v
Ny, Fuaya, VTN HTTUARETHEHE SN, A 2 RGBSR EED
BRIZHET D,

Cassie concrete === Lz Al —7 L THl %,
Cassie absolute from concrete ---- concreteZ 7 /L a— L4 %,
Cassie pommade ~ ---- enfleurageiZIZ L V&5,
Cassie absolute from pommade ----- pommade % 7 )L a— LT 5,

Currant, black
T UH N FX— AV A XV R ETHEE SN, OOAE L LT E o/
HER, TEONEDREN D> THMAR 7Y — % L, /hE LSRRI S TRFENLT S,

Blackcurrant oil ~  ---- 68 % KRR AT 570, XidabsoluteZ BT/ KA
MT 208, ENThHS,

Blackcurrant concrete ----- EE AR %,

Blackcurrant absolute(Absolute bourgeon de cassis) ---- concretex 7 )L a—)L

4%,
Elder

FE—a KM T U7 OIUEEICET H/NERT, 6HEA~EGE DTS,

Elder flower concrete ----- AT —T L7 ECHI T 5,

Elder flower absolute ----- concreteZ 7 /L a— LT 5,

Elder flower oil ~  ---- LR LT B2 KAREE T 5, NV —, R4V, 7

TR ETITRbILTWS, 7T A Tldessence de
sureau & WbHiLd, No—, TTIT I N—F 2, F=
V=72 EDOT7 L—N"—=fENDZENnH 5,
Genet
Spanish bloom& HIFFIL, 7 T A, AL | A X U —OLIEM-EIZ B ATk
SN TW5, @ I2~bmTEEDE & FEo/NER, bAEHA~HEEED/NS I fbE 0

<HObDT 5,
Broom concrete ---- {Ex AN —7 VETHTET 5,
Broom absolute (Absolute de genet) ----- concreteZ 7 )L a— L 45, 77 A,
AFVT, L= T=UREPRETW
T ==l b b5,
Hop

=0 R ~PEET PTIFREOO SO ZELEAT, WIROMAERE LS FH SN D,
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ETEHI—m v A BEHIZR, ATV T, =2a—V—=F R T2V (R
AV ZFN=TW, T BN AL N) Zp Lol BATIRAbEE, &
BPIR ILALRZR SR R TR STV D,

Hop concrete ----- Ry T ORI OMEEFZ = — T OB U7 EOFIEACHh
Hd %,

Hop absolute ---- concretex 7 )L a— L4 5,

Hop oil  ---- By T OMAFEA IR L KK UKD — KA T D,

water phase®O¥FMIE ) & AHEIAAI THEIX L, oil phaselZINZ.,
Full aromalZiE2F 5 HEL & bivd, 7 a— e T —7 1
VA ARATL—R— I ZAT L R SICHHEN D,
Hyacinth
INT DT BN MG DIFELE WbiLD, BHEAT AR T T AT L LTHS
ENTVD, ZFEEDKHRRT, Lonh LIEERIEICNVROTEREE 25510 5, Fik
FEFIZRNEF & o,
Hyacinth concrete ---- 12 A REAICHIH 3 %,
Hyacinth absolute ---- (Dconcretew 7 /L2 — LT 5,
@V A T NEITE TR WA TE
Immortel
INT T RN R EE, IR vy AL ET DN S REFATART, Bk
L. Z2EOEANEEZ DTS, B4 & Everlastingsl|ESt. Johns herb& 19,
L THELWVEANRWVOETHEDS Z L) BEverlastingDX4 R 5D, HW\W7—7
4 — R GHEFFO,
Immortel concrete ---- FHEEAI I 5%,
Immortel absolute ---- concreteZ 7V a— /L4 5, 7T A, A XY — 22—
ARATZET, AL U7 ETAEIND,
Jasmin
A 2 NETEE O IIEHE D FEER & Wbihv, Z2< DOETHEE SN X ) ICko7z, Jas
miniZ” No perfume without jasmin” & \Wbirsd < HWEHT/EERIZIZIA Y = T —|2f#
AEin, 76 LWahiRE L2 Tnd,
Jasmin concrete ----- b % RALKFBRBEFN 2 EIC Lo TRESCHRIBEEHEOL & T
i+ 5, AEMITER Yy, A FY— TIF3RAX, =TT b,
X¥=7, IEREH, AR, YIT, FE, ABRETIOD
bEmya, A F)—=pEELREHETH S, (E136H ~9H EHE
&, WSRO NAD XD B, RO EIITHE
Z O O THERIATHNZ DA b5,

Jasmin absolute from concrete ----- concrete® 7 /L a— L35, B TOR
REBR 72 AR,
Jasmin pommade ----- enfleurage &L FEIZILD HIET, 7 U —RAREEBSTZ7 L — b (

chassis) #ZERICEHNATEE, 2O 7L — FDOJRREIZSOHEL-> 724k
Fp e FEETmICRE2U4ARMEE L, EOFEXKTE 7 U —RIZ
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BATSHE D, MOTHEEZRELHTLWELZFR UIEREICRE S, 2
AEEDR Y KT 23, ZWVEGERIE36Ny FIT72 ) L 28 H D, fED
TR TR SN2 Z DiEkE 1XCorps gras (Ko:rgra) & FEEIL,
a7 L—brohEld, 29 L TELNELDD, Wbpd
pommade & VAL 5H, pommadelEZ D F F M AMREL R SITEH S
NoLZENDL,

Jasmin absolute from pommade ----- pommade % 7 )V a— Vil 4 %, Z OJETIER
IZZ < DNF LRI DN | o TEATH 5, O 1X0VE
WD,

Jasmin concrete from chassis ---- €3 chassis BERDL, FREDNE & b4
DO FIITN L GZEDOREIMFE L TWDIEN T, fEBEFICDH
FLEELINT DS TWD, £ 2 TINERILKFEREAITHiH L.
BRI ZBRET A LI VEOND,

Jasmin absolute from chassis ----- concrete from chassis% 7 /L2 — L9 %,
ZHidenfleuragelEDRIEM E L THH I N D,

Lavender

PR FE S EER, BT T VA, A XY —, T hE, 2—TFATETEILIULOH

ATIRHIBE THRE SN TWS, X, TAEBUFo, T390 TAFTVT, F7Fa R,

AXYVR, Xy ATV — A FY)— YV A FT=—F FA¥

=7, hralpEHFUIRS ET, EI3E~F% (lilac-purple) TRWIEZED EEBIC

NS FLFoTHL, HIRRT U = WD len—TROEENH D,

Lavender concrete ----- TRUE—DIEREZEIY L) . Al —T LRRRIEKEZRD
TAHICHi Y LIsAl 2 BT 5,
Lavender absolute ----- concreteZ 7 /L a— Ui L., WmHENEE L CTRIEEMR S 2

bR LAl 2 B2 8 IC K VR ET 5, Tpgridlinalool 11—
nalyl acetate,

Lavender oil ----- FRE/RAEEAR L OYEZX () ZEI0 D KEKRAEE TS, M7 7
A DWFHKB00~1500mD FmH CEE LTHEFEIND, 2D EH
RICEHESRVWEDICLTHEEIND, A FVRITTEESN
% English lavender oillidd LiE - 7= fHdD lavender T, 1i-

nalool & &M E < linalyl acetate® V7 nE ENTWA5H,

Terpeneless lavender oil ~ ----: Lavender oilZ KT HBEIZHAIDOK 1 0%
D55 % F > b L TmonoterpenefBZREL-H D,

Lavandin

HiFLavender & spike lavender DREFE T, MHHEMENH Y | T L&V, BT T A

THESHERE SN TWD, AL A" H)— 2—FRATET TABrF R E

THHEORMMB R EN 5,

Lavandin concrete ------ BRI — 7 Lo O G REIAEHR T3 5,
Lavandin absolute from concrete ----- concrete® 7 /L a— L4 5%,

Lavandin oil ---- TEFZ KRR R L. KEHN SR L Coil 2155,
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Lavandin absolute from distillation water ----- Lavandin oil 2l L 72 R DIKIE
IR L TV D /R & IS AEAI i 5,
Spike lavender
YRR, FRICANSA | 7T A, a2—dRAFET A XV —CEL, BIZdT 7
U b, WSS D% < OHIZIA > T, EiFLavenderiZElD 2, £k 0 H A
JETHENE L, ORI WNE B TIREN - T fEf %2 R o,
Spike lavender oil ----- Spike 0il X |{ZSpanish spike oil & HEEIEIL, E& L TAR
A2, 7T UATERIMSND, #l LI AERE 2 K — KRR
LTH %, Lavender DR &4 5 083F 1355 %,
Mimosa
F—A 7 U THETIOHKEFECcI—e vy NI eb sz, A—A 7 U7 Tld
Sidney black wattel LRI LTV 5, EIE@nimosalgDFEY) TlX72vy, {EIXHE A T,
INSIRERIRE 2,
Mimosa concrete ----- bk KO & AT —T7 L7 EOFEEER T3 5,
Mimosa absolute ---- concreteZ 7 /L a— L 5,
Orange
<bitter >Bitter orangeld¥ A ¥ A ROME TR T U7 BIFELEZ BN TSN,
BAETIHHASHCHE SN TWD, FEDOHWEWIEZ DT 5,
Neroli oil ---- Neroli bigarade oil& H U Y, bitter orangeD{EZ KKK AKET 5
ZEizknEensd,
NeroliliX17t#42 A # U 7 D FE[ENerole®DE2Z (princess of Nerole) IZ
LRATAMN TN, M7 TV A AZ)—, Fa=UT, Frya,
NATF XTSRS, TV, LA URETRBEND,
F—TanORFRARFEBRO—2>TbH 2,
Neroli water ----- KKK CNeroli oil 8- 2B R S VD KEENIZ I 07
D OFRKTNEENTEBY, T ENeroli waterd 5\ E0Orange f1-
ower & FR LENESL 72 EITHIHT 5,
Orange flower water absolute ----- Neroli water ! OFZIES ZIEFIHH L THE 5,
Orange flower concrete ----- Bz AWM —T V7 EOAREAI TR LAl 2 0
BRNTHROND, FELTT TR, A XU —To & THRE
S5,
Orange flower absolute ---- concrete 7 /L a— LHd 5,
<sweet >Bitter orange & [EFEIZ L C. sweet orangedl W Neroli oilZfADZ EMNTE
B BHRIT I 0,
sweet orangeld £ & L CAR, EHBIOREHoRE ZMEND, 1 XV —, TV
U7, Fa=UT7, Funya, ANS . A ATz BT AV (IS Y 73 ov
=7, 7r ) WETRT I ONVRENRERAEFEME 72> T %, Neroli oild
RABIZ<IFR0D, v T A —HOT7NL—=Y T L — "= JFa—)L 7 L—r3—
Y7 MRV I AOT L—_—=72 8 Dmodifier: LCHIAEN D,
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Osmanthus
TEFFE, FUEZ7 AL LTHMLAHARTHLEZIBMENTND, M7 7 ARET
HEVEEE LT S L5,
concrete ---- B fal——7 Vi EOFEEAI T3 5,
absolute ---- concreteZ 7 /L a— L9 5,
pommade  ----- enfleurageiBIZ L V5,
IR ORFICHEASIND, FEELTEIE—FICAVWOREZV ALY, T L—T 7
= LEVREVEIETRARIZBWN N YT ) — B ZH5DIMEONDZ END D,
Rose
NIPHEFICEL OMERH Y . ALITRBEZEEINTHLHED 2LV D, TTHLE
B LU TELSFIHEND DI, centifolial damascena?ZMNFERI R LFECTH D, Centi—
folialI®Emrva, 7TV A A XV —, Fa=UT, 2—2AF7E7, FERETH
b, £y aidconcrete DI KDOFEMTH 5,
DamascenalX 7 VAV 7, v aZeBIZpEL, v — AP TidR b FEOFEFEECTH
LHLInTng,
concrete ---- AL CORZAREIBER T L, BAZRELTHELND Y v 7 A
£k D B8 Tt s 3k45~52°C,

absolute ----- concretex 7 /L a— L4 5,
oil ---- i AT DA H KRR BN TR — KAR AT D,

FROMEELCUIT 7V ay b, B—F, FAXRY— Aty — FITLRED
TN—YZERRZ N AR LI, 7L — Nl —FROEY 252 BIEDEFY
ZROMNLEARNPITT LR ND 5,

Tuberose
FRTAVABFEEL SN TND, M7 T A Trya, PE, =27 e & COHEs
IND, BWY DX RART —|Zhol bz o), 8AHRH~IAIZHT TERIES LD,
[ U e B FROfEMIZNarcissus jonquil (XA ) °N. poeticus (7 F
=AA®Y) RERDD,
pommade ----- BHAEE AT DOIEF Z i 2B Y enfleurageiBiZ K 0 IREICHFS N & W&

¥ 5,
absolute from pommade ----- pommade % 7 /L a2 — Vi 5,
concrete ----- BIEIERTOE 2 RAHY | Al —T L7 EOEEIERI T3 %,
absolute from concrete ----- concretex 7 /L a— L4 5,

Violet
I—m Y NFRE, BT T UARA Z ) = TREBICREEE STV D, B2 D ORIIIEEL
FEIZ L A EITRDNTHRNA, FRROMERH DD E LTHT 7 ADT T — M
JCldvictoriafEDOFET DL v, BN D OB TR bit T b,

voilet leaf concrete ----- AN CORELE A= —T L7 EOF IR Tl
B35,
violet leaf absolute ----- concrete 7L a— LHH . WEIEIE L CREY &2,

BTV a—VaBERE L TELND, M ALy b
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Fa— R EITHWLILD,
Ylang-ylang
A RRYT 74 VEURREE VDL, F£& L TNossi-Bels, & AL 0dniE
. aErERERETHESNTWD, mSR2ml b KSEARTEDN, (EORELKSIC
T 5 7o OARIE R IR & 2 AR ICI 2 5TV b, BTV Y AI VRO GEDRH Y
“The poor man’ s jasmin® & 7> “Everybody’ s Ylang-ylang” 72 & EWEiEiv, Bfeé L
TJasminOREEE L CHIHEI NS,

0il ---- B 2 DFTRE IR AL B KRR D DMK — KRR T 5,

concrete ---- L almT—7 V7 EOFREAITHM, BRZRELTHL R, 2
DconcretelTIEIRIRZ 245, Nossi-BdEH AW iTaTu By K CTHEPE
N5,

absolute ----- concreteZ 7 /L a— L9 5,

Hige LTIFIA IR —F7 7 ay hMREOT V=Y R T L—N—IZTHWTA 1 —
NpFH Y 252 5, [FAIFEOFEYIZCananga odorata forma macrophylladd & TUC. odora—
ta forma genuinaZ®® V., ZiLH H /KKK L Ccananga oil %155, ZildYlang-
ylang oil L[AHRO HHITHEMA SN D5, FXULVlang-ylang oil KV HDH L EN TN D,

. B4 O—EIXIAELS TR LT

@ AWER

BREEHE, 7T V=R T L—S—DFH L LTHA S5, M S5 AREENT,
AR, EHOBRZRSY DR THRAGL 255, HEICE D SO AR
BRSNS - ERb b, RPTHIEOHBEELZ LT HLAMNIASNE, NbDE
RAEEHL, ALFH0H 5 VAL TR Ol 2 a0) 1Tk akans,

(3) 790 —F%7 L—_"—DOFMLE L O
O 779 —%7L—_"—OFBUT, B L7HH, 2027V =, 77V a2— R ED
EPER LS KOG AR E OB O 1 Fl E 7o 1 3TEERE 25 H B iIG U Tl 7 7
TI =R 7L —N"—ZT 5, 77V—FRTL—_"—OLTHESTHZ LITENT, EH
D7 b — =R G D T T D, BIZIXLL IO X 5 e AFl2 26072 2 &3
kb,
<HEINL> TEX, VYV, FLrY, mAF =R — o T L— R
<TIT9 I =T > =T b, T—R)— FGAXRY—_ JF_—
TV —7, xAH v b, FTxzlU— TA L+ TL—s3—,
<AEF—TI)> AR XRNY—- T L ——
SPXAIV> TIvITA— v—nrTA— TI—rTA— RI—FK T
v I, TL—F BE—F LEL, Nm— e T LN
<TGRUHE—> FL oy TL—R—,
<xul> YRrIRHKR, avrie— JL—7 XRXU—% TyvFN RNAF v
T, BE—F « T L—sN—,
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<FARUYRA> FLoY Rovagr A=Y Y—F TIvITA—, T v
IV e T L—N—,
<B—X> VEIRFR, TyTN, TL—T ~wRAIy h RyvarIi—y,
Y =RV =K AL —FET b T L=,
29 LImEE, RERDIEDOFY #E0 LT-RBFEO K2R A L LT, FRTRM
L L ALBERFRIO BRI A 7 U FEROEIC E TR S W58 b b 5,

@ fEDOFEY OFEN LS

EDFEY OTEI L FTRRT XX FHIC oW T, BEAICIZ 7 L—2 U 2 kD
WZHED LIAMC 72N E B X DN, B ~DIGHICxT 527 7 —F & LCTFRRICRT
WL D08 ANE S,

L. A A—TFE

g - - -ATHTT, AXT V)

FAE -+ oo e IRONA B AT R)

=75 S WA ALy b, AU R)
fFE -« - - - (A~ PR, xal))
Ei O k(r—X, eT7 v R)
2. FnjE

M, H., <bB72el (BET) . RTHE. &R,
3. ZFHi L1t

LA OKMD . 28 (). 3HQETAE) . 4B (E -8 | 5HCGFL YY), 6H (r—X),
TH(GXUE—) BANAERXTR), 97, 107 (RENREBHT A 7 LB D 720 |
11A )., 12H (G revTh)
4. FEREME & OFE N &
TRYTIE— N—=T T —=LOPTOFM, BEI =V EHEME . Ty A3
K, Hhmx, ) T — (BEFDR,

@ A5t
1. Imitation Jasmin
Mixture of
Gm.

1.75 linalyl acetate
2.50 benzyl butylate
4. 75 benzyl acetate
6. 00 citronellyl acetate
6. 50 oil of cassia
6. 60 oil of ylang ylang
7.25 benzyl alcohol
9.70 benzyl formate
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11. 00 oil of petitgrain

12. 10 phenylpropyl alcohol
12. 20 linalool
12. 20 benzyl benzoate
17.00 oil of rose(otto)
18. 00 para—cresyl acetate
22.20 geranyl acetate
25. 25 citronellol
31. 00 amyl cinnamic aldehyde
86. 50 oil of jasmin
125. 00 methyl anthranilate
142. 50 yara yara
230. 00 indole
210. 00 cinnamic alcohol
Total
1000. 00

2. Imitation Neroli

Mixture of

Gm.
5.00 terpinyl acetate
5.00 methyl anthranilate
6. 50 linalyl acetate
10. 00 0il of neroli Bigarade
18. 00 geraniol
27.25 0il of petitgrain, terpeneless
28. 25 oil of petitgrain
Total
1000. 00

3. Black Currant, Imitation

Mixture of

Gm.
0. 25 oil of cassie
1. 25 vanillin
2. 50 0oil of cinnamon
5.75 oil of petitgrain
5.75 ionone beta
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6. 75 benzyl acet
7.75 aldehyde Cis
60. 0 ethyl aceta
60. 0 amyl acetat
110.0 oil of lemo
140. 0 alcohol, 95%
160. 0 0oil of oran
200. 0 iso butylac
240.0 amylbutyrat
Total
1000. 00

4. Rose Water
Distill at atmospheric pres
500.0 gm. fresh rose pe
2.00 1. water to obta

1.00 1. rose water.
The sepatated drops of vol

to be separated from the ros

5. Orange Flower Water
Distill at atmospheric pres
400.0 gm. fresh or drie
4.80 1. water to obta

1.00 1. flavor distill
There is a separation of v
yield in the form of drops.

ted from the orange flower w

VL E1~5}%, Source Book
Westport Connecticut. USA(1

6. Imitation Rose Flavor

HE
Geraniol 4.
Phenethyl alcohol 3.
Linalool 1.

ate

te
e

n, cold pressed

ge, cold pressed
etate

e

sure
tals mixed with:

in yield of:

atile oil on the surface are rose oil which is

e water.

sure
d orange flowers mixed with:

in yield of:

ate
olatile oil on the surface of the distilled
The volatile oil is neroli and is to be separa-—

ater.

of flavor The AVI Publishing Company, INC.
981) 2B 5IH,

il
0

0
25
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Rhodinol
Citronellol
Aldehyde Co
Citral

7. Jasmin Formulation

Benzyl acetate

Linalyl acetate

Benzyl butyrate
Phenethyl butyrate
Phenethyl alcohol

o —Amyl cinnamaldehyde
Hydroxycitronellal

8. Violet Formulation

« —Tonone (colorless)
Phenethyl alcohol
Bergamot

Vanillin

Orris butter
Ylang-ylang

Guaiac wood

LA E6~8i%, HANDBOOK of FLAVOR INGREDIENT

L 051,

(4) Mgk LUK

1.25
0.5

0. 04

==

S = m s O
w o o vl ol o O

Ee
55-58
28-32

2-3
1-2

3RD EDITION (1995)

CRC Press, INC.

77 U—RT7 L= 38E R, BFEICEN NS, TOMHEICOVWTIE, A

HWHE2 1 - 1 BhoR— 12501,

235 3R

L& T HEA, 9, (2),152~158(1989)
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313 BHXRIL—/1N—
3:13+1 BEITL—R—D— RS

(1) HHW

37 L—n—L LTk, BIzIiE, A=Fr, =V v s, %X, U¥%tE, h~b, =
YUV, XX RXY ARY, A B, B En ) — IVURREDT L—R—)N
NN TD,

INHDHRET L— =T, I LREMICEROFRON G & B RN T TR 5 OFKE
WRICHEH SN TWS, 2O HETL—N—DEEIFZME LT, FlIFUL FodO~
©ODOLORETF L, ARICIGCTCIhoDA< b1/ L T2 EZ, [LED
HATHE L THE T L—A"—RFH N5,

O BFHFEx R

DR i

® FLrALov

@D v—R=v T FA N

® e

® AR

37 L— =M@ TR BlzIEA—7, hL—, Y—R =1, ZREE,
2Fy 7 BEEE B3R GG, BEERMREDOHLPLIIMLTEMD T L——Df)
b iR, BURMGEICHWO D,

BT L—N— (X, EE RN TEMICES. D0, KEFEE A (P,
A ETIA, BP3EaRA, WEEETIA) . A (BERETYA, HVP, HAP) . EEEAY (B, wRrg )y, &
FEZ2 ) B2 5], HDHWITEGHRMEE ORRMEH . BURiRMRr, AHme. WE. F
W, TOMmEEE) 7 EOMmEHIEL A L TER SN D,

PITic, O #Rex2, @ i, @ AvALvyy @ y—X=v74 11, ® o
HEE, © ARER 72 EOFM L BEO BRI BINFFEIC OV TR T 5,

(2) M Lzoilk
O BEoxRD P

HETX AT, WA T L—R—0FEME LTSN, BEERFEMO—DTH D,
BT X AP, FERLDE LTHEMY I Bk, AV aXTF R, BEEE. &
FEREME e &, ETBEFRMSE L THKER, FERE, ZOMICEHERTDFIEL
TW5, BEZXAOMEFORMKIL, 2 b DRSS & FERRD DS S K S
nTwna,
L. Rk

FEox 20FENT, B, KEWZ X ZOEAIT, BEIZRIEDEZFE L LT
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LN, WX ZAOGEIE, TOIIFEAERYEERLFERE L T A2 8ET 5
HLOTH->T, ZORTHMOTF R LREIEL-oTD, FkEtE Uik, £ LTH
=Fr, Fxuay b, A—Uv7, FxxXY NtY XX, h~h, wV&%F U
%E&Eﬁhéo
. RSP RE
a. ARL—hTa—2A
HEHIRZDO LD TH D, RAAPEICHEN S 0 . W EE L CRIFE,. Bt Lo gk
ROBRWAREINH L0, EBXORKEZDOEERLTND,
b. YR = ¥ A
AR b— MV a— &R LT2 b O T, RAEMEDS L EEITERTH 5, 1B DR,
AT HELL S EEUL (BT L—3—) LT, TOTFAIZRETRE T L—
—DFME L THHASIND,
c. FLfgbh
RAE =X A2 L O ARREIFERRICLIEBDOTH D, REEDRDEL,
6 S BT B B TH DY, R IECTIRAMIC L > THEIZRKRE WK EEZAE T
Do
d Aty
—ENZIX T ' R, T — e EOEFITTHIE U, R A E I E T2 I3EE TS
EN L CIRM L2 D, TOEROEED 7 L—"—iRELHT 5,
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acetone 2-butanone

2-tridecanone

- 858 -



WA

2—-oxopropanoic acid

T AT )VFR

ethyl butanoate

HAMEAY - SR LW

diphenylamine
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methanethiol

2-propanethiol

hydrogen sulfide

propylene sulfide

methyl propyl sulfide

allyl methyl sulfide

allyl propyl sulfide

diallyl sulfide

dimethyl disulfide

isopropyl methyl disulfide
methyl (E) —1-propenyl disulfide
allyl methyl disulfide

ethyl isopropyl disulfide
isopropyl propyl disulfide
(Z)-1-propenyl propyl disulfide
allyl propyl disulfide
allyl-1-propenyl disulfide
butyl propyl disulfide

dimethyl trisulfide

dipropyl trisulfide

1-propenyl propyl trisulfide
(E)-1-propenyl propyl trisulfide
diisopropyl trisulfide
methyl (E) —-1-propenyl trisulfide
bis(1-propenyl) trisulfide
dimethyl tetrasulfide
methyl-1-propenyl tetrasulfide
(Z)-1-propenyl propyl tetrasulfide
bis (1-propenyl) tetrasulfide

1-propanethiol
2-propene—1-thiol

sulfur dioxide

dimethyl sulfide
methyl-1-propenyl sulfide
1-propenyl propyl sulfide

bis (1-propenyl) sulfide

carbon disulfide

methyl propyl disulfide
methyl-1-propenyl disulfide
methyl (Z) -1-propenyl disulfide
ethyl propyl disulfide

dipropyl disulfide

1-propenyl propyl disulfide

(E) -1-propenyl propyl disulfide
bis (1-propenyl)disulfide
diallyl disulfide

butyl isopropyl disulfide
methyl propyl trisulfide
isopropyl propyl trisulfide

(Z) -1-propenyl propyl trisulfide
allyl propyl trisulfide
methyl (Z) —1-propenyl trisulfide
allyl methyl trisulfide

diallyl trisulfide

methyl propyl tetrasulfide
dipropyl tetrasulfide

(E) -1-propenyl propyl tetrasulfide
dimethyl pentasulfide
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propanethial S—-oxide
S-propyl acetothioate

methyl methanesulfinothioate

S—methyl acetothioate
1-propenesulfenic acid

propyl methanesulfinothioate

(S)-(Z)-1-propenyl methanesulfinothioate

(S)-(E)-1-propenyl methanesulfinothioate

S-propyl propanesulfinothioate

(S)-(Z)-1-propenyl propanesulfinothioate

(S)—(E) -1-propenyl propanesulfinothioate

propyl methanesulfonothioate
dimethyl sulfoxide

2, 4—dimethylthiophene

3, 4—dimethylthiophene

methyl methanesulfonothioate

propyl propanesulfonothioate
thiocyanic acid

2, 5—dimethylthiophene
dimethylthiophene

3, 4-dimethy1-2 (3H) -dihydrothiophenone
cis—3,5-diethyl-1, 2, 4-trithiolane trans—3, 5-diethyl-1, 2, 4-trithiolane
3-methyl-1, 4-thiazane—5-carboxylic acid 1-oxide

3, 4—dimethoxydihydrothiophen—2, 5—dione

AZAVE -

dimethylfuran 2-hexyl-5-methy1-3 (2H) -furanone

F£—3 BD—AMXXNOHRE I ZEHRMERSY
(ONTON (roasted), TNO Volatile Compounds in Food 96X ¥ 5| /)

RALKFRSE

octane l-octene
2-octene nonane
1-nonene decane
1-decene undecane
1-undecene dodecane
1-dodecene tridecane
1-tridecene tetradecane
l-tetradecene pentadecane
l-pentadecene hexadecane
1-hexadecene heptadecane
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1-heptadecene
l1-octadecene

benzene

vinylbenzene
butylbenzene
hexylbenzene
dimethylbenzene
methyl-propenylbenzene
1-methylnaphthalene

octadecane

limonene
ethylbenzene
propylbenzene
pentylbenzene
heptylbenzene
ethyl-methylbenzene
trimethylbenzene

2-methylnaphthalene

7L a— LR

ethanol

T b R

acetaldehyde propanal
2-methyl-2-pentenal hexanal

benzaldehyde

A NVE |

acetone 1-hydroxy—2—-propanone

2-heptanone

2—undecanone

cyclopentanone
3-methyl-2-cyclopenten—1-one
3-methyl-1, 2-cyclopentanedione

hydroxyacetophenone

2—nonanone

2—tridecanone
2—-cyclopenten—1-one

2, 3—dimethyl-2-cyclopenten—1-one

acetophenone

WA

acetic acid
butanoic acid

hexanoic acid

propanoic acid

pentanoic acid

T AT )VEA

ethyl formate
ethyl propanoate

ethyl 4-oxopentanoate

ethyl acetate
ethyl butanoate
dimethyl phthalate

77 N8

4-hydroxybutanoic acid lactone
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2-pyrrolecarbaldehyde
l-ethyl-2-pyrrolecarbaldehyde
pyridine

ethylpyridine

5-methyl-2-pyrrolecarbaldehyde
2—-acetylpyrrole
2-methylpyridine

A A VLW

1-propanethiol

methyl 1-propenyl disulfide
1-propenyl propyl disulfide

methyl propyl trisulfide

l-propenyl propyl trisulfide
dimethylthiophene

3, 4—dimethy1-2 (3H) -dihydrothiophenone

methyl propyl disulfide
dipropyl disulfide

dimethyl trisulfide

dipropyl trisulfide

methyl l1-propenyl trisulfide

= kU WHA

phenylacetonitrile

7 x /) — VA

phenol methylphenol

dimethylphenol 2-methoxyphenol

AAVE |

butylfuran 5-methyl-2, 2" —methylenebisfuran
methylbenzofuran dimethylbenzofuran

furfural 5-methylfurfural

5-(hydroxymethyl) furfural

2 (5H) —~furanone
4-methy1-2 (5H) —furanone
5-methylene—2 (5H) —furanone
3, 5—dimethyl-2 (6H) -furanone
2-(hydroxyacetyl) furan
1-(2-furyl) -2-propanone
2-methyl-5-propanoylfuran
furfuryl alcohol

furfuryl acetate

2-methyldihydro—3 (2H) -furanone

2 (3H) —furanone
5-methyl-2 (5H) —furanone

3, 4—dimethyl-2 (5H) -furanone
2—acetylfuran

2—acetyl-5-methylfuran
2—acetonyl-5—methylfuran
1-(5-methyl-2—-furyl) -1, 2-propanedione

furfuryl formate

TR¥VRE- T UHE

2,4, 6-trimethyl-1, 3, 5—trioxane
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2. i

3. ALAFL v

4, =A== T H A

5. 4

6. A AEE

REDIFESL LT 2/ EAHEHARMIZISEE T, EEOEAE TEAL THESA
Do
@ AN A=Fr T ==L, TOFEFE, HOEWVEZH ) —LDOTLET L—
JVE, BifEIE, 7oL e s a—n, ZVkR Yol &S M7y a—/VE
MBS LTeWHIR ;. Ele, 7287 HAL, RIH M HLAREDT L ERHM
ORRH LEHE, 7V ') VB AT VI, v a fElEiR o AT AV i Ep T L
XNHDORKRH LEIE, E5F o, TXARY R ED T L XNMOREHIZ AW T
WESETHERE  HAWVIAMDO N 7B MMEABLEE L THELNE~ A 7 ah S
e ZTOEAEMIC K VEEORREZER L THOYH S,

X5, A7 uaTFA N U EoNmOBERTEEL T, LRt =4 T
— =2 E, DORBEIC L TEORERR S E L TEB WO ND, T O
28— MR, BBRDRZ A T O T L—R_—b & D,

@ FFFFIZR S5 W5
1. Z v X XEHRMORE (FFAM49-6669)
LT OB % i LTz,

UbEms) (&%) (£%)
VIRFNYT AT AN W 8.2
FVTTmeT vy AT 4R 10.0 14.3
VARV AT 4 N 6.8 4.6
VAVAR1aN AV VA 1.4 1.4
AFVTTmET W) AV R 57.3 52.9
VAVARTaN AN PI IS 24.5 18.6

FER2EEO X~ 2 XEFEWMEEOTNEFNE, 0. 1%gAT57a’Lr 7
a— VIR EBL LT, ZOWKO. 9c cEUTDOA—FR—27. 3 glZzl.

D% & ()
PRl L=t 35. 62
TR R U T R A 27. 40
DT VE/BET M A 17.81
VR 10. 96
R DR 5.48
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T A VI 2.73
ZDREMEBIKL 24 RNTNAD LBV EXRXTOEREHT HA—T 115G
LT,

2. 2 XX OFRIMOEE (FFANK49-6669)

bEw & (%)
VARV AT 4N 9.4
AFVTTmb T AN 4N 55.3
VAVAR1a8 AV 26.3
AT BT W) ANT 4 9.0

FEOFRIMEEDIT. BN~ X XOFE®EAH LTV,

(5) Mi& - ¥
O A=Fr 7L —n"—F, FEOMTEMIZH =AU FROLT G, FHROHE, FE
DHRRDT=DIHEHEND,

BlziE, ERO XS R FEICLVRBINTZBHE 7 L—_"—F, flziX, 2A—7,
HL—, V=R T, SRR, AF v s BEE, W BEath, BEERL
EDHLDLHIMLEMIZERIND,

A=A 7 L= =%, BN TRMICEES . H DWW RARRME (A (A,
fHETIR, B3Iz, WEEETIA) | R (BEREzA, HVPOHAP) | EEsA (&, weeg 1)
/. BEEZRE) o7 b], D WITEA MR CRRGRMENT, SRR, A,
P, AR, ZOMERE) OFME L THEHISNISEANEL., L0ESDH 5
JEBE 2 T D RKIRFAR R & OBL & TR B35 B b,

@ bkt =Fdr 7L ——i%, BRFAEE (BFRNTX R, KEHTIF A, BWEH
KSR 72 &) | B R MRE, (LEaiket e S L ICER T2 & —RICITFEE
IREBHDOLZODRNP—BREI Dbl TS, LaL, AGDLEIZL-
TIIHRERAN BT D THEENLETH D,

@ A=F 7L —N— IO TEEDT N ORI N TNDDOT, RETDHEEET, ME
&0 RGPS A B L O SOOI BT e SICRE LT, BB - (LR E < 2
ERMTOND, i, A=Ay T L= =R EEIE ST B BRI R LT
BEAFRY . D UNIMER - LAC R E R A=A T L — R DBIRNMETH 5,

S35 SR

L. ARl Z— K7 I 8(7)106-113(1992)
2./ OEF AARBEHSH  1998. 6. 253817

3. Bhh L3 37(13) 62-67 (1994)

4.Volatile Compounds in Food(1996), TNO NUtrition and Food Research
Institute, The Netherlands.
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3133 H—Uw77L—1"—

(1) B

=V 77— —%, MEEOERLEFHREZAL, V—A, A—F XL, RlLy¥
VTN, V==Y A F o EOMMT AN, SREREWEHNC T — ) v 7 EEFEROA
B, FWOHEME, W EFHRBICEASN TS,

UTICH—=T w7 7 L—n_"—0OFM, 8Lk FRES 7 EORMEICOWTRET 5,

(2) FEM Lok

O F

H—=V w7 7L—=N_"—OFMELTUL, BELTFTOLONREHINS,
H—VU 7 xTxA

K

FrFrvrs

V=R T AHA I

57 Ak

. BRCEEE

S e W=

@ FEpoflkr »
. T—Uy7xTF%XA
bk T3 -13-1 (2) -0O-3] LFHOA=F L =F 20REICHE L CHlE
INnb,
FOORNTXAEZHELT-0I, AEBRA, L LT=TFATLa— b b 0EE
KT va— L CHitith, S OICBUK TR ARy 2 MET 2 & bitbhd, -,
Wk, FEE S 5 5 WIS SRED bR FE2HNT, ZXFAETBLOT7 L—N
—A Ot b7 b,
Flo, BMEOES, HBE L7 L—"—loa B L, BHETF AR L TEETX X
D7 L—R—DMIEBZIIN O ND, S HITHM, FLrAd L vy, GlEE. H25 0T
HEEE 2 EEMZTT L— =DM BRI BN D,

2. i

H—V v 7 ORI, FREREE D 5 O I/ MEE A RO COKRRRRRIC L g &
L. RS NARMOEX, 0. 1~0. 2%CR TR LD, H—V Y 7 O & A
ETHGAELH D, BoNTA AL, BWRIEEEATR WV URADR ST LV
DEETH 5,

Z OMICERE . TR, BRI BRI O IR bR FE e ECHiE TS =
Ebdbb, H—VU v 7 OEME, T—Vv7 7L —R_"—0DFME LT, FROMG,
SR, bz EME L TERSNS,
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3. LAY

=V w7 F ALy ad, EHERHEZRBIERGE L TR b O & BN Z KN
LTHEeb0al—IZRAE LGRS, BB aofiiizt®y ¢, ¥15 %D 5 —
Vo0 FANEERELTWS, ZL—_"—DM &%, TOH—Y v 7 D2~3/, 7
— Vo IR —D8EDRINHDHEEINTND, ZOMIZTE R, Ta—i,
=T, TRl 7Y a—LEOEMERNTHH L, BERZEEDS L I3
JEFIZEN L CTHESND Z &b d D,

H—=V w7 FvA Loy, A=V v I7HFROME, B, AL LTH—U v
I 7= N—QEBERFEMDO—DTh D,

4, V=A== T HA I

=V v 7 QRS ZF & UTHEDMAE, S E AW, InEdhH 72 & o#
YE&=AT > CE DR 7 % A A WICREETZIFBITIETHELND A LD & &2
J. A, JEBE, PR, HRMe S LIS,

H—=V I D—R= TFANDFEEE L TiE, £ —V v Wl —1 v
7. H—V v 72X RARENRFET LI, TNULEEOMAGDEE LI, FHTS
TG DI KL OHh T~ D REOMMBVREE . FFf 72 EDORMFOBRIIC L0 | ZFELER7H
HEEETDHV—AR= T HANNBELND,

W=V 7Dy —R= THA L, FTFaTFNVRHREEEZRET A KHE, FD DR
SICRERH Y | FT-FEROFHEMEICRITAMER S D, TOD, BiiTX A, F
M, ALy SEFEE, &H50IL. GRERO 1L EEL T2 EE2EA LT
FHROHR, RN TTbDd, Rit3-13-102)-@x S M,

5. rEIEE

H—=U v 7 FxA, FEH, HBOIWITA LA LY Enn, KE, i, Z7a~ b
72 74—, R E ISR B RFE e FOFRICE VEEDOFRR
By &S D, EFEAHIT R AFHOFKRKE, A LTH—U v 7 71—
—DFEMO—DE L THHEINA(EHEIEH 2 -1 -3 SEFE S8,

6. Gk R

BRRERHT, =V v 7 7 L —N"—DOFHAE, B, HEA L L TRHAIND,
RSN EHERNT. AH—V v 7BV S = H— U v 7 OFKK SN
RIGTT2 D0, BEIZX D 2L DEREE S 52 5,

NS DEREENT. AMOLFEEVITAEFOFERICL AR ENnND, £,
FIZIXZNOOFERMENEA SN TVAHELX A, LA LYy, il Eno
AE, M, 7ue~ NI 7 40— R EOTFRERICKIY, VERERYEEHEETHZ &
HbITO b, FiFZHA LN L EREROFIZONTIZ, Bk 13-13-1 (2)-G-2%
S,

> o
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(3) =V v 7 OFWRMSY

H—V v 7 EAORBEIMEDH 5FWIL, EcT7Vy (PTIVAFAANLT 45— 1)
IR LTWDS, ZofbaiE, T—U v 7 OFiEMAE LTabnNTnET7TY Y (S=7
VIWV=L =Y RATA L ANT +FTR) b, BET VT —EOERICL D Ak D,
T UL IREERMEAY THY . EIR T2 OFFLINICSE L T7 L—_"—D EH45y
ThHHYTIN PVALVT 4R (66%), YTINLVALT 4R (14%), Y7 UKD
ANT 4K (9%) BEOY VT 74X RIZBILT DI ERHLMNIEIN TV,

T —N—OHIEELE LT, T OMIZDEDS —AFNL—L -V AT A L A)LT F
XL RES—FEUEL—L—SRATA LAV T XY REEET LD, FRUANDOETE
DANT 4 RENERESND, LLTOFR—1ICH—Y v 7 S S - #E3M S )
%i_\‘-ﬁ—o

F£—1 H—VU v oI ERMERSY
TNO Volatatile Compound in Food 1996 X ¥ 5|

Hydrocarbons

1-propene (propylene)

Alcohols

ethanol 1-hexanol

2-propen—1-ol (allyl alcohol)

Carbonyls, Aldehydes
Acetaldehyde (ethanal) propanal
2-methylbenzaldehyde

Carbonyl, Ketones

acetone

Acids

Acetic acid

Bases

trimethylamine

Aniline

Sulfur compounds

methanethiol (methyl mercaptan) 1-propanethiol (propyl mercaptan)
2-propanethiol (isopropylmercaptan) 2-propene—1-thiol (allyl mercaptan)
1, 2-cyclopentanedithiol propylene sulfide
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dimethyl sulfide

1-propenyl propyl sulfide
diallyl sulfide

methyl propyl disulfide
methyl (Z) —-1-propenyl disulfide
dipropyl disufide

allyl propyl disulfide
dimethyl trisulfide

diallyl trisulfide

(Z) —ajoene

allicin
3-methyl-2-cyclopentene—1-thione
dimethylthiophene (unkn. str)

3, 5-diethyl-1, 2, 4-trithiolane
4-methyl-5-vinylthiazole

allyl methyl sulfide

dimethyl disulfide
methyl (E) —1-propenyl disulfide
allyl methyl disulfide

(Z) -1-propenyl propyl disulfide
diallyl disulfide

allyl methyl trisulfide

diallyl tetrasulfide

(E) —ajoene

isobutyl isothiocyanate

2, 5—dimethyl tetrahydrothiophene
3, 4-dimethyldihydrothiophene—2, 5—
dione

1, 3-dithiane

Furans

2, 4-dimethylfuran

(4) H—V v 7L —_"—pHljE

O H—=V v 77 b—="—0fET, FROBEICL VLN TRROFEM, filIX

. =V v r7xx%R
2. FEi

3. LAy

4, —R= T F AL
5. B

6. & RCA R

mEDO IS LT 2L EAMH B

Do

@ RN =Y v 7 7L —R_—=F, FOFEFFE, HAHWNIZ X ) — LD L ET IV
—)VHE., B mE,. el Va—, SR DT EESMT L a— LR

WIS LT, [EEOEESTHRA L THE XN

AERBICIIRE LT RIR ;. F72, 7787 WA, bIH U M LREDT L &AM
DORKALEH, 7)) ViR AT VEE, v a W= AT VER DO T L
ENHORARTLERH, BT, THXFAN) Ul T & ANMOBIEAZ FT
W SET-HRIR  HD5WIEANHO N T2 MALALE L CTHE LD~ A 7 ah 7L
&, TOMEHEICLVEEORKZERIRL THWHLD,
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B, YA 7asRA M) o loNmoOaERTcEaEL T, A=Y v s 71—
NWN—%BEA, DOBRBMEIZ L TZEDORERisiSE L2 HFELHVWOND, ZOMIC
AN NI BRI A T O T L —N— S S5,

@ It
LA—=Y v 7L—"—0flE (FY OER HABEHHSR 1989.6.25 X1 3 H)

URE ks
allyl methyl sulfide
dimethyl sulfide
diallyl sulfide
allyl methyl disulfide
diallyl disulfide
allyl methyl trisulfide
diallyl trisulfide
edible oil

=

Lo o oW

©
=~
ol M o vl o & = w

100.

2. W=V I XA NEFBHALIEZES 7 L—_"—D0GF (FYOEF AAREEHpS
M 1996.6.25 X 3|MH)
&4

allspice oil

peisty
=

nutmeg oil
clove oil
thyme oil
cardamon oil
laurel oil
garlic oil
onion oil

ginger oil

CLLLLLLL e el

cumin oil

—
e
OO O = DN DN U1 = = = = Ol

seasoning oil
edible oil

0
*®

100.

3. H—V v s 7 L—N—pliE (FE/AN49-6669)

&4 &7 (%)
dimethyl disulfide 9.2
allyl methyl disulfide 9.2
diallyl disulfide 2.7
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dimethyl trisulfide 12. 1

allyl methyl sulfide 50. 1
diallyl trisulfide 16. 7
100. 0

(5) A& - H%
O H=V w77 —"—%, FEOMLERIZT—Y v 7 HFEROAE, FHOHETH,
FEHROULBDO-DITHEHEN5,

Bl ZiX, Eko X5 RFEICX VAR INZTER 7 L—_— 3, flziX, A—7,
HL—, V=R T=h, SR, A7y s B W GBEadh, R
EOHLPHMTABMHERAEND,

=V w7 7—_"—=%, LM TRBICES. D WIXRKFE [HhHA (Pt
A, FAETIA BPIETRA, MERETEA) . AL (BERETYA, HVP.HAP) (BEIERL (. whked,
Wy, BEERE) »H25]. HDOIVITEATRWE CRATIWRENT, BWRFAWE. A%
fe. BEE. AW, ToMEERE) OFEME L THEASH, K 0EBHOH 25 BkEH
5 KIKFHUEEL e OB A RRREI M5 B 5,

@ LRIV v 7 7 b—=_=F, BWRFARE (BRTXX KEHT XX B)E
BRI 72 &) | BRIE SRR, LFaRB e & & T2 &0 —RAVICIIAE
MR ZHDOLLEOIRD —BRELS 2D b TnD, L, flAabEICX
S TITHRIERNRERT L LB HLOTEENLETH S,

@ H—=VU w7 7L == 3D TERINOEHERINTNDDOT, REFETDHEIL, &
T LD ATEME S ABEH L O AW EE T 72 EICRE LT, B - L aEhi< s &
P Tobd, £, =V v 7 7 L—"—RNRIHEH ST D JFESFEM IR LT,
FELFH, HDVIIHER (LR E A=A T L —N—DBRIRPMETH D,

BN
L.EFYOHEF HARE B  1989. 6. 25
2. AFI7-F v 8(7) 106-113(1992)
3. (183) 133-134 (1983)

4.Volatile Compounds in Food(1996), TNO Nutrition and Food Research
Institute, The Netherlands.
5. B (172) 25-34(1992)
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3134 FTHXVUTL—/—

(1) B

Xy XY T L= =L, EMFFOF®RERL, YR, A—=T XL RLyi T,
NEh V== ATy 7R EOMT AR, SREFHREHIF v XY FROfT 5, FHEO
HEER, BV BRI STV D,

DITIZH v XY 7 L—"—0DFEM, JiE FHRES 72 EDOREIZ DWW TR T 5,

(2) FM Lok

@ F¢

Fy XY T L—N—DFME L TR, BEUATOLOMEMSND,
Fr Y oF R

LRl

i PV

VA= THA N

47 B

. AR

S e W=

@ FH oMW
L Fy o2

Lo T3 -13 -1 (2) O3] R#OA=F=FADORIEICHE L TGS
BB, MIERE LT, 770 F o VABOREDH ThH S, Kby LT, AfE
o Y F P IR ¢ Y RSB,

BFYOROT R AEBDEDI, FREA. LELTEFAT AT 5 NEE
KT N m— L CHiE, & BHICAK TER AR EIIHT S 2 & biTbhd, i,
Wik, TR B 5\ L FRIED “FEHEE T, T% RSB L 0T L
— Ay ORI BT DS,

ke T 2 OREBIRICB N T, HARED 7 L — —OHER « 258 1358 2N 7
W, ZIT, EEROB. MR LT L—S—Hy 2L L. BT AR LT
FADT L—=_—OHENENOND, SDITKHHL, FLAdLyr, aRER 55
WIRAEIEER YA AT L—A—0fish, i, &8 Thh 5,

2. fEIM

X v XY OREMIE, AR Y XY B DUV X XY B TRERRAREIC LY
fiEs N5,

Z OMIZIEFI . R, MR E B RRE D T bR e & Tt 5 =
Ehb D, FANVOREMIE, FXY RNV T L—N—DFEME LT, FHROME, W,
bz AR E LTS5,
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3. LAY

—ENZIEZTE R, Tava—, ==L, Tr L7 a— L EOERE
ATt L, BRZFEED LAOIET IR L ciEINs Z &b b b,

C O ERE R A RERMGE L TR b0 L EENAAMH L TEZ bR E—
ICIRA L TGRE IS8 H 5,

Ty _XVA LA LI By XY OBEOT L —R—REEH L TWNDHD,
FWOFTE, R, #HmHLE LTHFry XY 7L —R—DEERBEM O > TH 5,

4, V=A== T H A

X v XY OERR A L UCHEINAE. EabiE 2 FHv T nEdih 72 & o BE
AT CEDORMM I 24 A WMVIWE ST IZBITSE RN A LD Z L%
VWO, AR, JEBRI, R, FRmAR &L LIRS,

XY _XRYDY =A== T A ANDFERE LTI, EfEr v XY, B XY F
¥RV X AR ERET O, TROEEIOMAGDEE &I, EHT MR
RO 3 2 RE O INEREE . Wil 72 EOSEMFOBIUC LY | SRR E 2 H
THY =A== THANABELND,

XY RXRYDY =R TH ANV, FTF 2T ARHEEEAAET D KE., BTV OHRS
WZBREND D | E1-FROFHGRMEICK T HRERH 5, D7, BHET X A K,
FLA VLY SEER HO0IE AREHRO 1 BEIT 22U 2RSS L TEK
OHEIR, WBREITHOHENRD D, i3 13-102)-D% 5,

5. rEIEE

T XYV ITFR KM, HOEWNEA VALY U ENDL, AE, ., e~ b7
77 ¢ —, BRI E ISR O TR LR FE N 72 EOFEIC L VB OFRK
SESET D, BONTZOEENI TS ZEOFRSG R, #EA L LTy Y 7L
—NRN—DFEMO—DE L THHIND(THEIEH 213 HHEEE 238),

6. AR
BRERHT, F¥ XY T L= "—OFRMNG, WR, @A LTRSS,
BRERHT, EfEF v XY HDWVITIELE S 72 % v XY OF XD DRI 72

DN, MBIZE Y ZALADOERREE S RIZR D,

INHOFERMEIL. AHOCEREOITALFEFERICI Y AR END, £,
FIZITZNODOEFRMNENERE SN TWNDHF YRV XA AL ALYy el
DHRE, M, 7~ 777 40— EOFEICLY, NELFEWE E BT 5
ZEBIThbi b, FRFCAHA LN D AREROFIIZOWTIE, Eido 13-13-1 (2)-6G-
2] =M,

(3) %+ XY (Brassica oleracea L.) DZEHRS >

H 557 FE (cruciferae) D H 5572 )@ (brassica) DI T, HSALRBOMDERE, ¢
T R, DRRE. EX. AR L LRI L OICEEOTRERSA VY TF AT x— NE
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EEAT D, TIUTHRERE IR O EERS T, X v XY HISIFEET D AR
MBET AT Nay RRANT X2 Rig EORIBMENGA T 5, FfERF v XY oA Y
FATTHF—NEIZX, TIVA Y TAETT R =R, 3—AFAFF TN,V TFFTT
X —h, 3=—TT=NAITFATTH—b, 3—AFAP LT =T oA FA
TXx—RTh D,

FLEHAE LY XY DOBFRR D TIETATIVANLT 4 KIds —AF IV AT A AL
THAXY ROPRRIZE > THEKRT D2 L, FEEL ORAFLEMNRTFEL, B2 —

TR T = ROSWVEPHERINTND,
EROHBZOF ¥ Y PR SRR 2 ThTh®&R— 1 LR — 21507

F—1 EXFr XY IR
(CABBAGE (raw), TNO Volatile Compounds in Food 96X% ¥ 5| /)

FRALKSHH

heptadecane

1, 3, 5—cycloheptatriene

cis—1-isopropenyl-2-methylcyclohexane

isopropylbenzene

T L a—)L¥E

ethanol
2-propoxyethanol
3-methyl-1-butanol
3-methyl-3-buten-2-ol
1-pentanol
2-methyl-1-pentanol
(E) -2-hexen—1-o01l
2—ethyl—-1-hexanol
2-phenylethanol

neomenthol

2-methoxyethanol
2—1isopropoxyethanol
2-methyl-3-buten—2-ol
methylbutenol
1-penten—3-ol
1-hexanol

(Z) -3-hexen—1-o0l
benzyl alcohol
menthol

isomenthol

TT b R

hexanal
2, 4—decadienal

(E) —2-hexenal
benzaldehyde

ANV |

3-methyl-3-buten—-2-one
4-penten—2—-one
4-isopropyl—-2-methyl-3-octanone

carvone

2, 3-butanedione
1-octen—3-one

5-propyl—-4-nonanone

WA

acetic acid

3, 4-dihydroxycinnamic acid
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T 2T )VER

ethyl formate
ethyl acetate
(Z)-hexenyl acetate
ethyl hexadecanoate

2—ethylhexyl benzoate

methyl acetate
2—-(2-ethoxyethoxy) ethyl acetate
ethyl—-2-hydroxypropanoate
triethyl citrate

WA LAY - SR LW

2—1isopropyl—-3—methoxypyrazine

A A UL W

hydrogen sulfide

dimethyl sulfide

dibutyl sulfide

dimethyl disulfide

diethyl disulfide

dipropyl disulfide

diallyl disulfide

dimethyl trisulfide

dimethyl sulfone
5-(methylthio)pentanenitrile
5-(methylsulfinyl)pentanenitrile
4, 5—epithio—3-hydroxypentanenitrile
allyl isothiocyanate

2-butenyl isothiocyanate

butenyl isothiocyanate

4-pentenyl isothiocyanate
phenethyl isothiocyanate
4-(methylthio)butyl isothiocyanate

carbonyl sulfide

diethyl sulfide

carbon disulfide

ethyl methyl disulfide
ethyl propyl disulfide
allyl propyl disulfide
butyl propyl disulfide
dimethyl sulfoxide
4—(methylthio)butanenitrile
6- (methylthio)hhexanenitrile
4, 5-epithiopentanenitrile
methyl isothiocyanate

butyl isothiocyanate
3-butenyl isothiocyanate
isopentyl isothiocyanate
hexyl isothiocyanate

3—(methylthio) propyl isothiocyanate

3-(methylsulfinyl)propyl isothiocyanate

4—(methylsulfinyl)butyl

isothiocyanate

thiiraneacetonitrile (3, 4—epithiobutanenitrile)

5-vinyloxazolidine—2-thione

T —F )VIE

diethylene glycol monomethyl ether

=hrU, 7TIFH

3-butenenitrile

2-methylbutanenitrile
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3-methylbutanenitrile
4-pentenenitrile

b-hexenenitrile

pentanenitrile
3-hydroxy—4-pentenenitrile

3-phenylpropanenitrile

7 x/)—)VE

2-methoxyphenol

XN, BT, v~ U8

2, 5—dimethyl-1, 3-dioxolan—4-one

F—2 FHEBX Y R_XYNLHRH ST EREM RS
(CABBAGE (cooked), TNO Volatile Compounds in Food 96X ¥ 5| F)

T a—)L¥E

methanol
2-propen—1-ol
(Z)-3-penten—1-ol
(Z) -3-hexen-1-ol

ethanol

(E) -2-buten-1-ol
1-hexanol
(E)-2-hepten—-1-ol

TVT e R

acetaldehyde propanal
2-propenal butanal
2-butenal (E) —2—pentenal
hexanal 2-hexenal
(E)—2-hexenal (E, Z) -2, 4—heptadienal
(E, E) -2, 4-heptadienal 2-octenal
(E, E)-2, 4-decadienal benzaldehyde
phenylacetaldehyde
ANNE
acetone 2-butanone

2, 3-butanedione

4-heptanone

3—pentanone

HAMEAY - SR LW

ammonia
ethylamine
pentylamine
aniline

benzylamine

methylamine
isopropylamine
dimethylamine
N-methylaniline
phenethylamine
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N-methylphenethylamine

A F LA W

methanethiol dimethyl sulfide

dimethyl disulfide methyl propyl disulfide

dimethyl trisulfide 2,3, 5—trithiahexane
4-(methylthio)butanenitrile allyl isothiocyanate

butyl isothiocyanate 3-butenyl isothiocyanate

phenethyl isothiocyanate 3—(methylthio) propyl isothiocyanate

4-(methylthio)butyl isothiocyanate

=hkUJ, 7K

3-butenenitrile phenylacetonitrile

3-phenylpropanenitrile

77 H

2-pentylfuran

(4) F¥ XY 7 L—R"—Dfljk

O F¥ XY 7L —N"—08GEF, EFROBEIC L VG ONTZ FTROFM, Fl 21X

. ¥4y XYV TFHFX

2. fEh

3. AvFLrvy

4, > —RX= T F AL

5. ZyHIAEE

6. A REE

REDO1IFES LT 2HI EAEHEMIZIEC T, EEOHIG TEA L THE I
2o

@ WREINIZHFFY XY T L —N—F, ZOFEFE, HHVVNIZH ) — LD L EXT L—
JVHE, BifEhE, e Ly YV a— JUkRY DT EEEMT L — LIS
BB LT ,  Fo, 7787 HAL, FIH M LR EDT L ENMD
KR LG, 7V 'V VRN AT VA, v a BB AT Vel T L =
INFNDOFIRT LG, €T7F >, TXFA MY U ED I L X ANMORIEH 2 v Tt
BIHTMARR ; HDVEAFMDO I T2 VLHIRE L TR OND~A 7 a1 SR
E. ZOFHABMICEIVEEDORREZZIRL THWLNLD,

5, Y4 27T XA RN U2 EORNMOABEATEEL T, ¥y XY 7L —N
—ZZEN, DO, WRBMEIC L TCEORREFH S5 HELHWLND, 2Oz
NR— 2 MR, BRI Z A T O T L—R"—bHEN D,
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(5) H#& - 5%
O Fr XY T ==, FREOMTERILICE ¥ XY FRO G, FROHHR, FE
DEBRDOTDIEREN D,

Bz, EdRD X9 72 FEICI VAR INZHRZ 7 L—"—F, FliE, 2A—7,
HL—, Y—A Tz, SRR Ry s B, B, mEath, BERNL
EOHLWPHMTREMIMHEH NS,

F XY T L—_"— %, FERINTEMICESEES . H D VI RKERE [
(Wz¥a, faHEzIA, Bp3ata, WEdEaziz) . oA (BEREzXA, HVPHAP) (BEiEAY (&,
BRIE )y, BEEREY) HR5]. HAWVITE AR KRBT, SRR,
HHeEE. B, AR, FOMERE) OFME L THER S, X0 EEOH 5 Rk
AT D RRFRE K QR ATHRE NG 5N 5,

@ LEREF vy~ T ==k BRI B F A KEM=F A BEA
ARG 72 E) . BOERIMEL, ALFZPME 2 & LS5 & —fRA9IZITM
MR ZHOLEZOIRD —ERELS 2D b Tnd, L, fiAabEIZX
S TTHBEMPBEAT L L6 HLOTHEEDPLETH D,

@ ¥ XY T L —N— (IO TERINOERLINTNDEDOT, REFET I, L
W2 ATEMET A EH L O ATE KT SICRE LT, BB - (bR E <2
ED TS, £lo, T XY 7 L— =N S TW B EESER IR LT

RELFEIIC, & D WITWEE - (L FIIIC R ER T ¥ XY 7 L—N"—DBRRDBLETH 5,

23 3Lk

1. AFI7=F 3w 8(7)106-113(1992)

2. New Food Industry 33(11)41-53(1991)

3. Volatile Compound in Food(1996), TNO Nutrition and Food Research
Institute, The Netherlands.
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3135 Fyuay 7L —_—

(1) /Y

Frry b7 L—n—iE, HORAS ZFEOFERE L, V=X, W L— XA—T ¥
L, AF w7 BEIa—RA, RE—T7— KRNI AEN, SRRy y h 7L
—N_—Off G B, WG RICER S TS,

UTFIZFymy h7 ==K, L FRES 2R EDREIZ O W TR#ET 5,

(2) FEM Lok

O F

Yy 7L —N—0OFEMELTUL, BEUTOLONREHIND,
Fyay hxmFA

K

FrFrvrs

V=R T H AN

57 Ak

. B RER

S e W=

@ #EMoflgk ?
l. ¥y y hxFA

ko 13 +-13-1 (2) -O-3) LHOA=A L =F AORGEICHEL THRIES
DM, MESELTEL, ABAHXORMUHEOFETHL T 70 F UV TRA2 RS Z
ETHDH, FEE LTE, Iy y FOFT, BAEHIND,

FYOMNTXRAEHG5720I12, AEEA, EELT=FATAa— bbb 0 IEHE
KT va—LChitith, SHICBUK TR AR 2 MET 2 & bitbhd, £,
Wk, #EE S 5 5 VISR SRED bR FE2HNT, ZXFAETBLOT7 L—N
— B O BT D,

IR =% 2 ORIERBRIZHB N T, HOBREDO T L—"— O - Z2EI1TkET 237
VW, FIT. EREORS. MR LE 7L —A—RSEEIN L. B AR LTET
FADT L—N"—DOBENINON D, SIDHITHEH, FrALyy, AlER. b5
WS EE R P AL TT L— " —OHRR . BiR, doENMTbNS,

2. F&ih
FEMCIE, P L7 DKER A LTS b v b Carrrot seed oil R % KZK
RAE LT b Carrot root 011,38 L OHEZE 2 /KRG AY LT bivdHCarrot
herb oilR& 5,
Z OMIZEEAFR S Wk, dEER S E 7 IR SUIRE O W bikFE e E TRt 5 2
bbb, Fryoy FOMI, ¥yay N7 L—R_"—0FEMEL LT, FEROME,
Wi, mibzHME LTHEHSNS,
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3. ALF LY 4 =A== T F A, b SEIEE. KD 6. ARER oXFh
FNOEM ORI FE, I EofEIc oW TR, Edfo3 131 2B, @,
®. @IZFHH LIZNE L F—72 0 TYEEFT 2 S0,

(3) F¥nmy FOFI
Fyey FOREFOEFERLTZER— 11T, ROFXETER— 21TR LT,

#%— 1 Carrot seed oil @ FXKKY

toluene tricyclene

o —thujene camphene

o —pinene thuja—1, 4-diene
sabinene B —pinene

myrcene p—menthatriene

o —phellandrene o —terpinene

p—cymene cis—ocimene

o —p—dimethylstyrene terpinolene

perillene o —cedrene

daucene trans—p—menth-2-en—1-ol
trans—pinocarveol p—mentha—1, 2-dien—8-o0l
carotol daucol

o —bisabolol heptanal

campholenic aldehyde o —campholenic aldehyde
myrtenal cuminaldehyde

a —phellandral p—mentha—1, 7-diene—7-al
cis— o —bergamotene B —caryophyllene

trans— a —bergamotene B —sesquiphellandrene

a —santalene B —farnesene

B —sesquiphellandrene B —bisabolene

B —cubebene ar—curcumene

v —farnesene B —selinene

a —selinene a —bisabolene

sabinene hydrate linalool

acetone sabinaketone
pinocarvone verbenone

carvone linalyl acetate

o —terpinyl acetate neryl acetate

geranyl acetate 5-methyl—-2-propenylfuran
decalactone 2,3,4, 5-tetramethoxy allylbenzen
caryophyllene oxide 3-n—butyl phthalide
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dillapiol sedanenolide
sedanolide
#F— 2 carrot root oil OFXMYY

acetaldehyde acetone
propanal methanol
ethanol o —pinene
camphene B —pinene
sabinene myrcene

a —phellandrene limonene

y —terpinene p—cymene
terpinollene octanal
2—decenal bornyl acetate
caryophyllene terpinene—4-ol
sesquiterpene B —bisabolene

v bisabolene

myristicin

carotol

(4) ¥Fynuav b7 L —_"—DiljE
Froay b7 Lb—"—F, EfE?d3-13-1 Q)7 L— =L EROFIETHEI NS,

BT 5% v r v MO —

JeqE
IET L — LR
TAAT Y —2h
Xv 74
e+
BY—, FU
AR
(5) M
ik D
ki 31

w @b
jﬁ
=

i

Zo

%

w

RN
L. ATIZ— Ko7 I v
2.New Food Industry
3. Perfumer & Flavorist
4. J. Food Sci.

W1 B il & LR IR 9°,
W& (ppm)

3. 1
5. 5
5. 1
4. 4
0. 02
15. 0

13-4 (4) & FEoO, ©, ORI LIZNAELF—2OT, 4

8(7)106-113(1992)

33(11)41-53(1991)

13(5)61-62, 64 (1988)

36(2)219-224(1971) 5. 7k (138)106-107(1983)
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3:13:6 ErY—T7L—N—

(1) BRIy

TRy =T LA e ) A OFEREAL, VA A L— X7
Gl ATy BRYa—A, NE—=T7 = N ST &M, SHEHKEHCER Y —7 1
—N_—Off G B, WG RICER S TS,

LTIk r Y =7 L= _"—DFk, "k FRLD 7% EDRECOWTRIERT D,

(2) #F# L xoilis

O F#

tr ) =7 L —N"—OF ML LTI, BFEUTOLONEHIND,
ol —xF% A

K

b o P

V=R T H AL

57 Ak

. BREEE

S e W=

@ FEpoflkr »
. ErY—=F%=X

ko 13 +-13-1 (2) -O-3) LHOA=A L =F AORGEICHEL THRIES
DM, MESELTEL, ABAHXORMUHEOFETHL T 70 F UV TRA2 RS Z
ETHD, JFEE LTI, —IciZFofT, B, BAEHESRD,

FYOMNTXRAEHG5720I12, AEEA, EELT=FATAa— bbb 0 IEHE
KT va—LChitith, SHICBUK TR AR 2 MET 2 & bitbhd, £,
Wk, #EE S 5 5 VISR SRED bR FE2HNT, ZXFAETBLOT7 L—N
— B O BT D,

IR =% 2 ORIERBRIZHB N T, HOBREDO T L—"— O - Z2EI1TkET 237
VW, FIT. EREORS. MR LE 7L —A—RSEEIN L. B AR LTET
FADT L—N"—DOBENINON D, SIDHITHEH, FrALyy, AlER. b5
WS EE R P AL TT L— " —OHRR . BiR, doENMTbNS,

2. F&ih
FEMNCIE, P LR DKER A LT b v HCelery seed oil MR Z KSR
AL THE LN SCelery root 011, B X UVHEZKAKAE L THELILHCelery leal
0ilNH D,
Z OMIZEEAFR S Wk, dEER S E 7 IR SUIRE O W bikFE e E TRt 5 2
bbb, BEu ) —0iHlIE, Er Y —T7 L —"—DFEM L LT, HFROMFH, KR,
b B E LCE NS,
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3. ALF LY 4 =A== T F A, b SEIEE. KD 6. ARER oXFh
FNOEMOEE . HiE. ORIV TIE, FdRo3 1310200, @,

®. @IZFHH LIZNE L F—72 0 TYEEFT 2 S0,

(3) v U —DFKMKD

el —OFJIOREIX, Eu ) —v— NAA I, FFAEDOANAL ZAkDT u~T v 7
nHERHY ., D UBRZMEVEER R, Ee—U—U—=TF A 11X, ¥ —FF AL
EIFRRY EO=2T R E LS TERIHEREFY Th D, Fe, Er U —F LA LY

E. HSHAIEWARAS = FE D 2 H > TW 5,

e —OEXOFEL T ER— 1IZ, ROFLIEDZRK— 212, BEOFLQLIS &£

— 3IZFNEF 7 (TNO Volatile Compounds in Food 1996% v 51 /),

#— 1 Celery Leaves and Stalks”

Hydrocarbons

pentane
3-methylpentane
3—ethyl-4-methyhexane
octane (branched)

(E, Z)—1, 3, 5—undecatriene
undecatriene (unkn. str.)
(E) - B —ocimene
myrcene
cyclohexane
dimethylcyclohexane (unkn. str. )
B —phellandrene
v —terpinene
limonene
B —elemene
o —humulene
o —pinene
camphene
sabinene
a —selinene
B —selinene
B —caryophyllene
isopropylbenzene

1-isopropyl—-4-methylbenzene

2-methylpentane
hexane

octane

nonane

nonane (branch)
(Z)- B —ocimene
allo—ocimene
methylcyclopentane
pentylcyclohexadiene (unkn. str. )
o —phellandrene

o —terpinene
terpinolene

p—1, 3, 8—menthatriene
ar—curcumene

B —humulene

B —pinene

a —thujene

0 —cadinene
selinene (unkn. str.)
valencene

a —cedrene
pentylbenzene

1-isopropenyl—-4-methylbenzene
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Alcohols

ethanol
tert—amylalcohol
(E) —2-hexen-1-ol
1-heptanol

a —terpineol

dihydrocarveol

trans—p—2, 8—menthadiene—-1-ol

trans—isocarveol
cis—carveol

p—8-menthen—1, 2-diol

isoamylalcohol

1-hexanol

(Z)-3-hexen-1-ol

linalool

terpinen—4-ol
cis—p—2, 8 menthadiene—1-ol
cis—isocarveol

carveol

trans—carveol

Carbonyls, aldehydes

formaldehyde
propanal
2-methyl—-2-butenal
hexanal

octanal

undecanal
citronellal
benzaldehyde

acetaldehyde
2-butenal
pentanal
heptanal
nonanal
dodecanal
neral

phenylacetaldehyde

Carbonyls, Ketones

2, 3-butanedione
4-methylacetophenone
1-phenyl-1-pentanone

cis—dihydrocarvone

4-isopropyl—-2-cyclohexene—1-one
a —ionone
trans—dihydrocarvone

carvone

Acids

acetic acid
pyruvic acid
tiglic acid

linoleic acid

isobutyric acid
angelic acid

valeric acid

Esters

(Z) -3-hexenyl acetate
citronellyl acetate
neryl acetate
dihydrocarvyl acetate

carvyl acetate

decyl acetate

geranyl acetate linalyl acetate
terpinyl acetate

p—1(7), 8menthadiene—2-yl acetate

trans—carvyl acetate
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cis—carvyl acetate
terpinyl propanoate (unkn. str.)

geranyl butanoate

pinocarvyl acetate
(Z)-3-hexenyl 2-oxopropanoate
ethyl 3-methylbutanoate

methyl 6-pentanoyl-1-cyclohexenecarboxylate  benzyl benzoate

Bases

ammonia methylamine
pentylamine dimethylamine
aniline N-methylaniline

methylaniline (unkn. str.)
N-methylphenethylamine
pyrrolidine

2—-(sec—butyl) —3-methoxypyrazine

benzylamine
diphenylamine

pyridine

Sulfur compounds

dimethyl sulfide

3-methyl-2-thiophenecarbaldehyde

Phenols

2-methoxyphenol
6-allyl-4-methoxy—1, 3-benzodioxole

2-methoxy—4-vinylphenol
5-allyl—-4, 7-dimethoxy—1, 3—benzodi—o

xole

Furans

2-pentylfuran

furfural

(Ep) oxides, pyrans, coumarins

cis—limonene oxide
psoralen

8-methoxypsoralen

trans—1limonene oxide
5-methoxypsoralen

5, 8—dimethoxypsoralen

Anhydrides and phthalides

3-butylhexahydrophthalide
3-butyl-3a, 4, 5, 6-tetrahydrophthalide
trans—sedanolide

3a, 4—dihydro—3-isobutylidenephthalide
Cnidilide

sedanenolide

Z-ligustilide

3-butylphthalide
(Z)-3-butylidenephthalide

butylhexaphthalide (unkn. str)
neocnidilide
3-butylidenetetrahydrophthalide
3a, 4-dihydro—3-isopentylidene—
phthalide

ligustilide

E-ligustilide

butylphthalide
(E)-3-butylidenephthalide
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(Z)-butylidenephthalide (unkn. str.)

3—-isopentylidenephthalide

3—-isobutylidenephthalide
3-butylidenephthalide

#— 2 Celery Root oil”

Hydrocarbons

2, 3—dimethylbutane
3-methylpentane
3—ethyl-4-methylhexane
(E, Z)-1, 3, 5—undecatriene
(Z) - B —ocimene
allo—ocimene
methylcyclopentane
pentylcyclohexadiene
terpinollene

B —elemene

o —pinene

B —pinene

B —selinene

pentylbenzene

2-methylpentane

hexane

nonane

B —ocimene

(E)- B —ocimene

myrcene

cyclohexane

o —terpinene A/y—terpinene
limonene

a —humulene

camphene

sabinene

B —caryophyllene
1-isopropyl—-4-methylbenzene

Alcohols

2-methyl-2-butanol
terpinen—4-ol

cis—carveol

a —terpineol

cis—p—2, 8—menthadiene

Carbonyls, aldehydes

formaldehyde
propanal

2-butenal
2-methyl—-2-butenal

acetaldehyde
isobutanal

3-methylbutanal

Carbonyls, aldehydes

hexanal
heptanal
nonanal

dodecanal

hexenal (unkn. str.)
octanal
decanal

phenylacetaldehyde

Carbonyls, Ketones

acetone

2-butanone




2, 3-butanedione (diacetyl) 2-pentanone

Esters
methyl hexadecanoate methyl octadecanoate
methyl sedanoate methyl 3, 4-dihydroxycinnamate

ethyl 3,4-dihydroycinnamate

Lactones

4-hydroxydodecanoic acid lactone(y dodecalactone)

Bases

pyridine

Sulfur compounds

dimethyl sulfide

Phenols

2-methoxy—4-vinylphenol

Furans

furfural

Anhydrides and phthalides

3-butylhexahydrophthalide sedanolide

neocnidilide trns—sedanolide

3a, 4-dihydro—3-isobutylidenephthalide sedanenolide

ligustilide Z-ligustilide
E-ligustilide 3-butylphthalide
(Z)-3-butylidenephthalide (E)-3-butylidenephthalide

3-butylidenephthalide

#*—3 Celery Seed”

Hydrocarbons

(Z)- B —ocimene (E)- B —ocimene

myrcene pentyl-1, 3—cyclohexadiene (unkn. str. )
pentylcyclohexadiene (unkn. str.) a —phellandrene

B —phellandrene o —terpinene

v —terpinene terpinolene

limonene a —terpinolene
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B —pinene
sabinene

o —selinene

camphene
3—carene

B —selinene

selinene B —caryophyllene

pentylbenzene 1-isopropyl-4-methylbenzene
Alcohols

linalool B —eudesmol

eudesmol (unkn. str. )

Carbonyls, aldehydes

cinnamaldehyde

Carbonyls, ketones

o —ionone 1-phenyl-1-pentanone
menthone isomenthone
piperitone isopulegone

carvone
Acids

7-methoxy—1, 3-benzodioxole—5—-caroxylic acid

Esters

geranyl acetate

Phenoles

thymol
6—allyl-4-methoxy—1, 3-benzodioxole

eugenol

(Ep) oxides, pyrans, coumarins

B —caryophylene epoxyde

7-hydroxycoumarin

osthenol apigravin
bergapten isoimperatorin
8-hydroxy—5-methoxypsoralen 5, 8—dimethoxypsoralen
apiumetin rutaretin
seselin

Anhydrides and phthalide
sedanoic anhydride sedanolide

3-butylidenetetrahydrophthalide (unkn. str)
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3a, 4-dihydro—3-isopentyidenephthalide 3a, 4-dihydro—-3—-isobutylidenephthalide
sedanenolide ligustilide
3-butylphthalide butylphthalide (unkn. str.)

(4) Eu U —7 L —"—pfljk

trl)—7 L ==, L3131 (3) BWEITL—"—DRUEICFHE Lz L
RO HFIETHEEI NS,

O FXxra—THDOANAL AT A NIZIE, TT v 7= F A, Ja—TFA ),
EAIRY—F A, RNV —=TH A, A —b~xTaTEEAN, ¥ T
z—y—RFA bt —v—REFA retu ) —F LA LY a2EH
s,

@ 7ILI TN N R F Y AT AN, AT A DI LA LD
oY T —F ANl bkt —— RAEAABMEHRINSY,

@ ‘AT HEr Y —2— NAA L O—aE & O F &2 L ISR T .

B4 AN (ppm)
okt 11. 0
TA AT Y —L 13. 0
Fx T4 13. 0
BT 12. 0
Fa—oA U H A 28. 0
= R= 40. 0
T—F 40. 0
v LA 35. 0
A= 1. 0

(5) Jli& - i
Fifo3 - 13 -1 (4) - FEoO, @, O LIEARLFEKRDOT, Y%k
& TS M,

23 3Lk
1. ARlZ—FFZIHv 8(7)106-113(1992)
2. New Food Industry 33(11)15-53(1991)
3. HVOHF HARFE B 1689. 6. 25%81T
4. Food Technology February, 1965, 151-197
5. Volatile Compounds in Food(1996), TNO Nutrition and Food research

Institute, The Netherlands.
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3137 UAZTTL——

(1) B

AR —=T =N L, MRV A X T ERKR LI EZICHAIREOHFIXLVWEY 2
L, V=R, Hl—, A—=T HZL AFvr REONMTALN, SEFHWEHC—% 7
— 7 L——Df 5 #l, WIS BICEH STV,

LIFICoA B2 —7 b—_"—0OFEM, #ik FRKS7% EDREIZ OV TRET 5,

(2) #EM Lzl
O
VAR T L—N—DFMELTE, BEULTOLOREHIND,
l. A Z75r=x% A
2. i
3. ALALUr
4, o — A= T F A )L
5. SrEIA R
6. A REE

Fhr OBk

VAR XA

ko I3 +-13-1 (2) -O-3) ICit#ioA =4 2K UL Tl
SNBEN, FELE LTI, BETE A X2 KELTEZLOREH IS,
FYOBRNZXFRAEHEDLT-OIC, HEREA, FELTZTF AT Va—HH0EE
KTV a—)LTHiHE, SBICBK TR RAEs 2T 52 bitbh s, £z,
WK, B R B 2 VIR SORIED —ILIRFEZ AN, =X A EB LN T L—AN
— B O HITHhN D,

JRfE =% 2 ORIERBIZHB N TIE, HOBREDO T L—— DR - Z2E 13T 237
W, FIT. EEOR. EELE T L—A—RSEEINR L. BT 2R L THET
FADT L—N—DOBENINOND, I DHITHH, FrALyy, AER. 5
WIS EEBR 72 E R MZTT7 L—"—0OffiR, HEiR,. GENTHONS,

- ®

2. fEIH

WL, B A 2o NFHE A X 2 KAKAE L TELR D, ZOMIZHE
Fis . k. RS E ISR EE D bR E R T T A2 b b D, v
A X OREME, A X7 L—n"—DFEML LT, FROMEG, LB, #bx B
ELTHERINS,

3. FLALYr 4 —R=TFH AN, 5 HEEEL. K6 AREFEE oxh
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FNOFEMOBYE . g, R EOEMEICHOWTIE, FiRo3 131 (2) OB,
@, ®., OIZFRHARELIFE—720D T, YEZLEFT 2,

(3) A X7 DFEXKMY

FLIAZ T ZKRELLEEXICRET DL 7L —"—DOKIKIT. 1, 2,3,5,6-~ 4Fzn /(v
TN T D, LV TFA= NI IA FZ T OFERITIIFEE T, A F 7 Ok A E L
XD TRAELTLSDLDOTHD,

INF = =R AR B LT E EICALNDBREFR L TH Y, RERMEFTHE
WMEIZEEZIER BN TV D, 7 L— "—HIRWE L > F = [2-(y -7 WT3)) -4, 6,
8,10, 10-~" /#1t%)-4, 6, 8, 10-7 N F10/7 WEE] OOV o F A= OFERIIERMIZEE L T,
FOSEFIZE LV E VIBRHR VAT VT B ROZEREIALND,

PITFIZo A 27 7 L—"— DA OB %2 7~ LTz,

L F = Uk

| ANV
TATNVEIN L TF =R

| C-S J7-t" (7)4-t")
AT = EREHEAR

LvoFgt=r

MR E b, RAROEE L T =V BICK L TEWBFMEZ G920, A 47 C—S
V7 —BiEE=r =00 XHKOT VAT —BIL Lo THEEMZ OND T & DR
SNTWD, 2oz A 277 L—_"—OFaS LTlE. 1 =377 — 3 —F—),
TFN—n—TINT b r7ETHD,

> A %% (Lenthinus edodes Sing.) DFRKSTEF— LI,

#F—1 A %% (Lenthinus edodes Sing.) @ FRAD® Y

Hydrocarbons
vy —terpinene
camphene
Alcohols
l1-octanol
3—octanol

(Z)-2-octen—1-ol
l1-octen—-3-ol
citronellol
geraniol

2-phenylethanol

dihydrocinnamic alcohol
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Acids

myristic acid
pentadecanoic acid
palmitic acid
oleic acid

linoleic acid

Sulfur compounds

methanethiol

carbon disulfide
dimethyl disulfide
methyl hydrodisulfide

1, 3-dithietane
dithiomethane

dimethyl trisulfide
dimethyl tetrasulfide
1,2,4-trithiolane

1,3, b—trithiane
1,2,3,5-tetrathiane
1,2,4, 5-tetrathiane

1,2, 4, 6-tetrathiepane
2,3,5,6-tetrathiaheptane
lenthionine

1,2,4,7,9, 10-hexathiadodecane
1,2, 4,5, 7-pentathiocane
1,2, 3,5, 6, 8hexathionane

Phenols

thymol

carvacrol

furans

furfuryl alcohol

(4) A 277 L—_—ilyk
o3+ 13+1 (3) BETL—N—REICHREHR L0 L RFEOFETHME
nod,

O FROBAMHFIZEY ¥ ) 27 L—— %875 (FHIIE61-203366)
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