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RIRAAE 85595 (2018%)
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% Rt ZIN
Silanediol,dimetyl- 3.704 HEE
Cyclotrisiloxane,hexametyl- 5.317 A G
Nonane 6.775 Bt
alfa-pinene 7.463 N
(1R)-2.6.6-Trimetylbicyclo (3,1,1) hept-2-ene- 7.463 BIRE
beta-Myrcene 8.554 E
Cyclotetrasililoxane.octamethyl- 8.59 NRE
1.3-cyclohexadiene, 1-methyl-4- (1-methylethyl) - 9.005 ArE
o-cymene 9.159 N—"7
d-Limonene 9.254 THAE
Eucalyptol 9.289 I b
Hexadecane,3-methyl 12.764 H
Caryophyllene 16.369 IN—T
Aromandenderen 16.428 IN—T
Humulene 16.926 Ky 7
1.4.7 -Cycloundecatriene,1,5,9,9-teyramethyl-,zzz- 16.938 Bt
Cubenene 18.148 ik
gamma-Asaron 18.634 TRV
Asaron 19.381 E¥#
Naphtalene,1,6-dimethyl-4- (1-methylethyl) - 20.353 JIL—Y
2-Amino-5-isopropyl-8-methyl-1-azulenecarbonitrile 22.559 i

£33 10RA%ELEx>3ay BVRERS

% Rt B0
1-Butanol.2-metyl- 3.822 i
Hexanol 4.878 FEUV
3-Hexene-1-ol. (E)- 5.957 Eo
Styrene 6.787 Ty IRy
Benzaldehyde 7.949 YA 5—
B -pinene 8.257 7N
Bicyclo(3,1,1) heptane,6,6-dimethyl-2-methylene-, (1S) - 8.269 +
3-Octanone 8.4 =2}
trans- B -Ocimene 9.337 X =)L
B -Ocimene 9.36 S hXen
2 (3H) -Furanone,5-ethyldihydro- 9.669 FzaAL— b
y -terpinene 9.775 B EE &
2-Nonanone 10.333 HBE
Phenylethyl Alcohol 10.819 1t
2,4,6-Octatriene,2,6-dimethyl-, (E,Z) - 11.021 E=-—J
2-Methoxy-4- vinylphenol 14.448 i BE
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®4 L5RATFEEXFIIT GULEERS

Z W Rt G
pentanal 3.265 HX
Heptanal 6.811 HEE2uW
Tricyclo(2.2.1.0(2,6) ) heptane,1,7,7-trimetyl- 7.238 HFiE LW
Bicyclo(3,1,0) hex-2-ene,4-metyl-1- (1-metylethyl) - 7.321 HFiEL W
beta-pinene 8.281 i
Cyclohexene,4-methylene-1- (1-methylethyl) - 9.266 YA 44—
Eucalyptol 9.36 RPN
beta-Ocimene 9.467 FREUV
Linalool 9.55 NS
2,4,6-Octatriene,2,6-dimethyl-, (E,Z) - 10.499 HEE2W
endo Borneole 11.293 LN
1,7,7-Trimetylbicyclo (2,2,1) heptan-2-ol 11.815 RN
Terpineol 11.898 KR
Bornyl acetate 12.2422 N
Bicyclo(2,2,1) heptan-2-ol,1,7,7-trimetyl-.acetate, (1S-endo) - 13.962 FiE LW
Caryophyllene 16.428 N—"7
Benzen,1,2-dimethoxy-4-propenyl-, (z) - 16.808 HE
Humulene 16.938 HHEAE

x5 10R#EREEx>ay BHVRERS

Z W Rt G
Cyclotrisilloxane,hexamethyl- 5.861 TIRE
Oxime-methoxy-phenyl- 6.811 AN
beta-pinene 8.269 Xy
3-Octanone 8.388 TRV
beta-Myrcene 8.542 H R
p-Ocimene 9.147 Hu
trans-beta-Ocimene 9.325 FREW
alpha Pinene 9.336 X —)b
Linalool 10.847 Hu
alfa-Cubebene 15.064 HhE
Propanoic acid 2-methyl,3-hydroxy-2,2,4-trimethylpentyl ester 15.42 FRW
pentadecane 17.389 TRV
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®6 S5REtLXVIVEHR BVREHRS

Z W Rt G
Hexanal 4.973 =]
Heptanal 6.811 HEE2uW
alfa-pinene 7.522 i
Bicyclo(3,1,1) heptane.6.6-dimetyl-2-methlene-, (1S) - 8.281 +
beta-Myrcene 8.471 H R
Octanal 8.696 INFF
alfa-Phellandrene 8.767 I b
Acetic acid hexyl ester 8.933 >4
cyclohexan,1-metyl-4- (1-metyletyliden) - 9.04 N
Benzene,1-metyl-3- (1-methylethyl) - 9.123
Eucalyptol 9.337 N
beta-Ocimene 9.621 [ 3
(1S)-2,6,6-Trimetylbicyclo[3,1,1]hept-2-ene 9.858 5%
Benzene,1-metyl-3- (1-metylethenyl) - 10.44
1,0cten-3-yl-acetate 10.724 B+ L
benzen,1-ethenyl-4-methoxy- 11.542
1.3.8-p-Menthatriene 11.795 N—"7
Endo-Borneol 11.839 12 B
Isoborneol 11.886 ;X
3-Cyclohexen-1-ol.4-metyl-1-(1-metyletyl) -, (R) - 12.017
Butanoic acid,hexyl ester 12.159 1 F3
L-alpha-Terpineol 12.23 /A
alpha-Terpineol 12.254 TRV
Estragole 12.361 N—"T
Acetic acid ,octyl ester 12.491 A-JIL b
Linalyl acetate 13.321 FLrv
Cyclopropane, 1-heptyl-2-methyl- 13.558
Cyclopropane octhy!- 13.57
1-Decanol 13.582 Hu
Cyclodecane 13.618 Hw
Butanoic acid,phenylmetyl ester 15.029 xoriay 7
alpha-Cubebene 15.088 HA14—
Copaene 15.74 Y4 4—
gamma-Muurolene 17.341 EHE
Germacrenen D 17.448 INT
(S,1Z,6Z)-8-Isopropyl-1-metyl-5-methylenecyclodeca-1,6-diene 17.488
alpha-Muurolene 17.733 EHE
Asaron 19.511 &¥H
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R7 10REtxIavEs YUVRERS

Z W Rt G
Silanadol,dimetyl 3.24 HTXI
Hexanal 4.89 =
Cyclotrisilloxane,hexametyl- 5.306 *al
Oxime-,methoxy-phenyl- 5.775 g
Bicyclo (3,1,0) hex-2-ene,2”"metyl-5- (1-metylethyl) - 7.285 FiLLw
(1S)-2,6,6-trimetylbicyclo (3,1,1) hept-2-ene 7.439 5 U
Camphene 7.724 -
beta-pinene 8.257 A
3-octanone 8.376 -
Octanal 8.684 INFF
1,3-Cyclohexadiene, 1-metyl-4- (1-methyleetyl) - 8.933 P
Eucalyptol 9.277 I2h
Trans-beta-Ocimene 9.337 EHEE
beta-Ocimene 9.538 BROE
1,0cten-3-yl-acetate 10.677 F5 0%
Endo-Borneol 11.791 I2b
L-alpha-Terpineol 12.23 A
Octanoic acid ,etyl ester 12.242 E5 U%
Acetic acid ,etyl ester 12.479 I—-JIL b
Isopentyl hexanonate 13.179 B &
Linalyl acetate 13.297 FTLoy
1-Decanol 13.57 Huw
Acetic acid ,1,7,7-trimetyl-bicyclo (2,2,1) hept-2-yl ester 13.95 LE>
Indole 14.044 ERE
Undecanal 14.211 b
2-methoxy-4-vinylphenol 14.436 J0-2J)b
Ethytetrametylcyclopentadinene 14.78 Y4 4—
Butanoic acid phenylmetyl ester 14.946 Xar
alfa-copaene 15.586 YA 4—
Cyclohexen-1-ethenyl-1-metyl-2.4-bis (1-metyletyl) -, (1S- (1alfa,2beta, 4beta) ) - 15.717 &K
Bicyclo(7,2,0)undec-4-ene,4,11,11-trimetyl-8-metylene- (1R- (1R % ,4Z,9S % ) )- 16.238 YA H—
Benzen,1,2-dimethoxy-4-propenyl-, (Z) - 17.424 B
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Z W Rt G

Pyridine 4 >z
Hexanal 4.901 HEE2W
1,3-cis,5-cis-Octatriene 4.901 ER2W
Heptanal 6.407 Iheh
gamma-Terpinene 7.51 As
(1R)-2,6,6-Trimetylbicyclo (3.1.1) hept-2-ene 7.522 TRV
Benzaldehyde 8.079 EE2W
Bicyclo (3.1.0) hexane,4-methylene-1-(1-metylethyl) - 8.186 %
beta-Myrcene 8.507 TI2XF 9y
trans-2- (2-pentenyl) furan 8.696 X —=)b
Octanal 8.767 Pl
2,4-Heptadienal, (E,E) - 8.957 R
P-Cymene 9.182 TR A 2T
Eucalyptol 9.36 X —=Ib
beta-Ocimene 9.621 1€
Tricyclo(2,2,1,0(2,6) ) heptane,1,3,3-trimetyl- 9.918 JH
Formic acid octyl ester 10.001 hE
linalool 10.582 Hu
1,0cten-3-yl-acetate 10.712 N
1.3.8-p-Menthatriene 10.795 E3
3-Cyclohexen-1-ol.4-metyl-1- (1-metyletyl) -R- 12.064 BER
Estragole 12.384 = e
Decanal 12.479 FREW
Acetic acid ,octyl ester 12.515 Hu
Formic acid decy! ester 13.57 +
Bornyl acetate 13.961 JL=T7h="
Indole 14.08 A
Undecanal 14.234 S
2-methoxy-4-vinylphenol 14.234 1B H
Butanoic acid,phenylmetyl ester 14.969 Hu
Cyclohexen-1-metyl-4- (1-metyletylidene) 15.041 g3
alpha-Cubebene 15.1 ia=
Copaene 15.634 &
Cyclohexen-1-ethyl-1-metyl-2,4-bis (1-methylethenyl) -, (1S-(1,alpha,2beta,4beta) ) - 15.906 A
Cyclodecane 16.132 Huw
Caryophy | lene 16.689 N
Benzen,1,2-dimetyl-4- (1-propenyl) 16.974 W
Aromandenderen 17.385 &3
Trans-beta-lonone 17.436 K4~ d-
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RO 10RAZFEEXFIavEAR BUVREHRS

Z W Rt G
Hexanal 4.878 HEW
Heptanal 6.787 i
(+)-3-Carene 7.226 ¥
Benzaldehyde 7.949 "o
Bicyclo (3.1.0) hexane,4-methylene-1-(1-metylethyl) - 8.803 FEW
beta-Ocimene 9.574 EHEE
1,3,6-Octattiene.3.7-dimethyl-, (z) - 9.633 1t
Octyl chloformate 9.941 W
Benzen,1-matyl-3- (1-methylethenyl) - 10.404 -4
2-Cyclohexene-1-ol,1-methyl-4- (1-methylethyl) -, trans- 10.985 ==Ly
Endo-borneol 11.803 LN
Benzaldehyde,3,5-dimethyl- 11.934 0Ol
Terpineol 12.23 EHE
Acetic acid ,octyl ester 12.479 FEW
alfa-cubebene 15.088 Hu
(-) -beta-Bourbonene 15.764 HhE
Benzen,1,2-dimetyl-4-propenyl-, (z) - 17.436 T L
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. 12 3405 78910 111213 141516 17 1. 19 2 21

oo

s
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W ) 0o W W o o oo o w0 0 W £
No Rt 534 &=

1 4.322 Toluene FrR

2 4.878 Hexanol FH

3 6.182 1-Hexanol AR

4 6.337 1-Butanol.3-metyl- acetate Eid

5 6.787 Heptanal A

6 6.965 unknown

7 8.317 B-Pinene [

8 8.530 B-Myrcene EHE

9 8.782 Octanal X/

10 |9.028 4-Carene HWFEY

11 9.831 y-Terpinene A

12 [10.357 | Cyclohexene, 1-methyl-4-(1-methylethylidene)- B3

13 |10.677 [ 1-Octen-3-yl-acetate ~Y Bl

14 [11.863 | Endo-Borneol AN

15 112303 unknown

16 |13.309 Linalyl acetate i

17 14.424 2-Methoxy-4-vinylphenol AL A

18 [14981 unknown

19 16.025 1,4-Methano-1H-inden,octahydro-4-metyl-8-

metylene-7-(metyletyD-(is
20 |[18871 |[y-Asarone EXTay
21 19.713 | Aromadanderene

K2 5B&EtEx 39 GC-MS-0/82—>EGVRERS (21 @)

=lolx
=L Ul Al L)

- 1] sh h 100 1) 1h 1 1o 20 2l ah 2l
=0 =lolx
[ = 0] 03 0 = o 0 " o = g "

No | Rt 54 &Y

1 4.510 unknown

2 4.955 Stylene |

3 7.297 Bicyclo[3.1.0lhex-2-ene, 2-methyl-5-(1-methylethyl)-

4 8.257 Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-, (1S)-

5 |8245 | B-Pinene STYERT

6 8.483 B.-Myrcene EHIE

7 9.253 d -Limonene il

8 10.711 | Phenyletyl Alcohol it

9 13.499 [ unknown

10 | 15.076 | a-Cubebene [EE S

11 [17.234 [ y-murolene LSS

M3 10 BE@Rt*$> 37 GC-MS-0 /84— EG0RERS (11 18)
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2) NIRS DRIEMER
NIRS |2 X 2 TIE, F4 18T £ 912, 5 AR F T 3 v HEMIC B v TR & O
DHB I, FRITFRCEEERIRD D B 2 E PR S N BB IR WS HRIE, SIS &
T L BAMERL L T b 2 eholze 725 ITRT & 912, ArEIERLED 7,
13, 16 OEBAL T, FHICHIBHIELER 16 OIS T 5 2 L0350 72e 7272 L—EB.
HIBHEEG 5 FOMAZ L L T /ze ZFRICEELL TW A D, ZhidtdF T a 7 OFR
BT IR RO DOV L L EEINT VL2072 LHER L 72,

/W e M -
SR Y M . S LRI HIHE
h MR EfEA "
"w/\ 1 /A‘;i’ yd s ,,J " o ? @ —— e — —— | hh}i
\/ L \/ \/ .
//»\/ \ /\~ L~ ) o i ,\\ g s
VIV it
B4 NRS 5AZEEXS 3 vEHE M5 5A%EExT 3 vEHNRS

B 15 R & T DT

3) &) O

M6IRT &1, B HEEF Y a ik, B, BEEMETETHVWED TH Y BHEMLR
HFY, S BEEEF Y a 3 B VRESM TR E W R o 72 S ALEF Y 3
U0 HEF v ay LEL, BIEL WIFEMiTH o7z, L LEZEEEF 2 3 7kl Cid 10
HOFDHIIRE L NI FHii & o720 TOEBIZOWTIIAHTH B, 720 5 HIZHES
N7ztF a7 3eToORIIEIr VW ET )Ml 2 SN TWE25, 10 HbFd T 3 73
B, LW EFHEL TWBADNE o7z, T, EF Y a 7IlEHE TN TV L FERS O
AEHYFL av b BT A LR L TWAEOE LI SN 74 b LI RERAE L KER
AR OB CERRIPRELZINTLIDEEZONLOTEET LLENDH S,

B2]
AL AN (9) L (1) -EAL(I)
9 9
7 7
Q y.z0(9) . (9)
#a(1)-%a(9) BT Keles(9) #0(1)-%0(9) B (1)-&iz9(9)
- 107458
*E(1)-BE(9) (1) -BH(9)
HE(1) R W) -MH(9)
5A%tFIavikHl 10R£t¥2avikil
B AL
2 AL B9
7 9
o 7
#0(1)-%0(9) Bizes(1)-%i26(9) 5
#a(1)-Fa(9 Bizs(1)-%1285(9)
RE(1)-BE(©) ) W(9)
B A *E(1)-BEO) (1) H80(9)
5 & avEl N
! 10 AR X 3l

M6 FWOL—F—Fv—h

- 112 -



Memoirs of Beppu University, 59 (2018)

(& %]
[RAERS A 7% |

HOEMZE HOMiRELF 2 a 2510 H XD FLREG . mE b4 0 W ERS b FEkED
A TH o720 5HRKEVETERLTOER L L VHT10 HTRFBEL X a7 TE+512
FVRDPHIZ W EDEZ SN, 5 HEELF Y a TEHITOR Y OB EIIEDb> T
WOT, FIEIZLTWAD, EOBESEC R YBIZ WIE 2R LTV, ZO#RELID, T
ELLL5HDEYOLFL a2 HVLEFENRLIVELDDL EEZ 5N,

[EZc a0k

WX g v idAEeFd T a v LB LS IR E (A LTwzdt, 5 A XD 10 Azl
X avORVEPRKE N7z, SHITHMTH FAELEHLETH - 72,

HEERGERESELZEIZL), X av0GEOE D IX, FXAIPHEIE L. HDHVITH %
FODPERL, BUTEHEI)PHE-S>TWE EEZ LN, #lEE ¥ a7 Tl Caryophyllene.
Humulene, Asarone 2l SN TWED5, FEDFEN—TOFN POHLERIZE D N—TDFDY
ERED L) By HOBEDIZEBILL CWL 205 hoic. Thbb, ZLIGTHAIND L &
Dzl ¥ 2 a 7 TS 5 FLRM 1L B -pinene , Eucalyptol , Ocimene 7 & D& ZE# R, /N —
TROEN KL T, T2 F L 3 Tld Asaron WEL TH LD 5 ADE, Ml
FASNTDY, e ZORIMTIEA S o7z
[ MAmENDRE]

NIRS (2 X 245 (5 AL L a vlil) 26X a vOF ) 22 H, e
BFEE, WEIREZE> TWE 2 EPHENTE 72, SRR OZE LG T b EERIMFTE
HeEZONDL, UEOZLIZE DXL avoFVREMICENT27avt A V7O~
Fx R, ABHEIE LTRIHTE S EE 2 b7,

[SBRADEZE]

¥ a AL, FTIIERGPRES R Lo TWEZ EWgh ol BIfE, 2L
L CHIGEL X D a v BT MHL TCWE), EOorF T avoF) (TR, BELRT) -k
FY ) O—HOFH L METICET 5 LE 2 bz,

Fob XD a VMO KRG - BIFON=TOF ) FM L L THaTREEDN S 2, S5HI. kA
A NFIH O REME & EBRIC BT 530 VOB L AW X 2 3 T OF YR ERE LT
AN

A EF
BURF SRR DZE L CHA SN TV 2 0 E 2 BSR4t U CTHW 22 BIRT i K R iR Sk
MR LIBOBERTIO L) BILP L B4,

SE Xk

1) &R HRASC EBORFEUR 123 ~ 146

2) A& : Aroma Reseach No.48 (2011) 307 ~ 311 [(RR &EVANE Y F—2 3 VIZFHFD %]

3) HFHH#E  Aroma Reseach No.48 (2011) 321 ~ 324 iR L ZE Ly AEOEFD

4) FILNREEIIR 46A: 23-30 (2016) YN RZ T 7 4 =2 X HHREOFHM ANIMESR 1%, K
AEA 1, JHEASET 1, /AW 2, BAHEKR 2, ffaRL 2, NE=ES 11 sl
K HHEAETR ) 2HRRIEEN 5 —

- 113 -








