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dodecane dodecanoic acid
octadiene tetradecanoic acid

hexadecanoic acid

© fiz (HEE) OFXLS
fit (EE) OFRROO 1HlER— 61K LI,

K—6 fit (L&) OFXHSO 1B

&4 A=k
hydrogen sulfide 5. butane
acetaldehyde 6. 3-methyl-3-butene
methanethiol 7. thiobis—methane

- 720 -
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22. 3-hexanone 37. 2-nonanone
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Ref. TNO Volatile Compounds in Food X ¥ 3|H

J. Food. Sci.47(1981) 76; (canne

d)

. Lebensm. Wiss. Technol. 23 (1990)274; (boiled)

cooked)

. Food Rev. Int.6(1990)521; (Paralithodes camthatica) (cooked)
. ACS Symp. Ser. 409(1989)386; (Callinectes sapidus) (blu, pasteurized) (k)

1
2
3. J.Food. Sci.55(1990)962; (blue
4
5

6. % Food Chem. 40(1990)185; (Sea crab)
Hydrocarbons Ref.  (ppm)
2, 5—dimehyl-2, 4-hexadiene 3
nonane 3
undecane 3
limonene 3
benzene 3,5
methylbenzene 3
ethylbenzene 3,5
vinylbenzene 3
propylbenzene 3,5
1, 2-dimethylbenzene 3,5
1, 3-dimethylbenzene 3,5
1, 4-dimethylbenzene 3,5
1-ethyl-2-methylbenzene 3
1-ethyl-3-methylbenzene 3,5
1-ethyl-4-methylbenzene 3,5
ethyl-methylbenzene (unkn. str) 5
1-isopropyl—-4-methylbenzene 3
1,2, 3-trimethylbenzene 3
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1,2, 4-trimethylbenzene 3,5

1, 3, 5—trimethylbenzene 3,5

naphthalene 3
Alcohols Ref. (ppm)

methanol

ethanol

2-propanol

1-butanol

3—-ethyl-3-pentanol
1-hexanol
2—ethyl-1-hexanol

3,5, 5—trimethyl-1-hexanol
1-heptanol

4-ethyl-2, 6-dimethyl-4-heptanol

5-octen—2-ol
T-octen—4-ol

2, b—octadien—1-ol
I-nonanol

1-decanol

5-decanol
1-dodecanol
I-tetradecanol
1-hexadecanol
1-methylcyclohexanol
benzyl alcohol
phenylethyl alcohol

DD DD DN DN DN DN DN DN DD DD DN DD DN DD DN O =

Carbonyls, aldehyde Ref. (ppm)
3-methylbutanal 3,5
pentanal 3,5
hexanal 3,5
heptanal 5
octanal 5
decanal 5
benzaldehyde 4,5

carbonyls, ketones Ref. (ppm)
acetone 1
2—pentanone 3,5
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4-methyl—-2-pentanone 3
2-hexanone 3,5
3—-hexanone 3,5
2-heptanone 5
2-octanone 5
Acids Ref. (ppm)
tetradecanoic acid 6(101)
pentadecanoic acid 6(41)
pentadecenoic acid(unkn. str.) 6(33)
hexadecanoic acid 6(897)
hexadecenoic acid(unkn. str.) 6(294)
heptadecanoic acid 6(22)
octadecanoic acid 6(362)
octadecenoic acid(unkn. str.) 6(835)
9, 12-octadecadienoic acid 6(224)
9, 12, 15—octadecatrienoic acid 6(17)
6,9, 12, 15—octadecatetraenoic acid 6(112)
eicosadienoic acid(unkn. str.) 6(6)
5,8, 11, l4-eicosatetraenoic acid 6 (551)
5,8, 11, 14, 17-eicosapentaenoic acid 6(1246)
docosaenoic acid (unkn. str.) 6(3)
10, 13, 16—docosatrienoic acid 6(16)
10, 13, 16, 19—-docosatetraenoic acid 6(126)
7,10, 13, 16, 19-docosapentaenoic acid 6(158)
4,7,10, 13, 16, 19-docosahexaenoic acid 6(562)
Bases Ref. (ppm)
trimethylamine 1
2-acetylpyrrole 4
indol 4
pyridine 4
2, 5—dimethylpyrazine 4
2—ethyl-5-methylpyrazine 4
trimethylpyrazine 4
3—-ethyl-2, 5-dimethylpyrazine 4
tetramethylpyrazine 4
ethyl-trimethylpyrazine 4
3-acetyl-2, 5—dimethylpyrazine 4
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Sulfur compounds Ref. (ppm)
methanethiol 1
dimethyl sulfide 1
dimethyl disulfide 3,5
thiophene 4
2-methylthiophene 3,5
3-methyl-2-thiophenecarbaldehyde
thiazole

Halogenes Ref. (ppm)

1, 4-dichrolobenzene 3,5
phenols Ref. (ppm)
phenol 5
methoxybenzene 3

Furans Ref. (ppm)
2—ethylfuran 5
2-pentylfuran
furfural 6

@ = OMmEER

TEOHRIIT=DORIZELBITNS, 2F0, =X ZARONELUTHENETH
B TDZHN, TEDFEVERDLEBROI=DHL 0 E L PE->TEY, FFEHR
FZI3E@o L on %0,

TEOR—A MNFICHFGLTWDLEDIE, A Y EFEBE, 7AVXLET U8, 7 b
VHEWLSODDOERILAEMTH DL Z ENHLMIEINTWDS, —SHRA L LT
DEEFZRDT, WEMERZICHAONE T PN 0 %% 5D, o U 28,
U Ry, Er—, Erl RUORERHLNZIN TS,

n—A FERANDEG OBENTEHRCEMNE ST BigoTEBY, ZiEFHE
FEOENZE D T X ) BEO S REREDN R 0 GBS OAERNE -S> TNDHTEd EHE X
BNTWE, WTFHIZL T, PAFALRALT ¢ RiZ, TEOEXES L LCEHER
TEZREZLTVDZ EIFALSBOBNL TV,

F—2Io O —A MBIORA NV L EEDOFLKD, - 3ITHRA LV LIz
EFICR S e /R B R LT,
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F—2 B—RARNKORAIN LT EOERIMER S

v— 7 mE (%)

L&Y H—A k A I
Acids

isobutylic acid - -
butanoic acid - -
isovaleric acid - -
pentanoic acid - -
hexanoic acid - -
heptanoic acid - -
octanoic acid - -
nonanoic acid - -
Nitrogen—containing compounds
pyridine 0.4 -
2-methylpyridine - -
3, 4-dimethylpyridine trace -
2-methylpyrazine 0.8 1.0
2, b—dimethylpyrazine 10. 2 1.7
2, 6—dimethylpyrazine 8.1 1.7
2—ethylpyrazine 0.1 -
2, 3—dimethylpyrazine 4.0 3.0
2—ethyl-6-methylpyrazine 0.2 -
2—ethyl-5-methylpyrazine 1.4 -
2,3, 5—trimethylpyrazine 19. 8 9.2
2,6-diethylpyrazine - -
2, 5—dimethyl-3—-ethylpyrazine 2.0 -
2, 6—dimethyl—-3—-ethylpyrazine 3.1 -
tetramethylpyrazine 1.1 0.8
2,6-diethyl-3-methylpyrazine 0.2 -
2, 6-dimethyl-3-propylpyrazine 0.4 -
2, 5—dimethyl-3-propylpyrazine 0.3 -
2, 3—dimethyl-5-propylpyrazine - -
N, N-dimethylformamide - trace
N, N-dimethylcyanamide 0.7 -
N, N-dimethylacetamide trace -
isovaleramide 1.2 trace
tetramethyl urea 0.4 -
N-methyl-2-pyrrolidione 0.1 -
acetyl pyrrole 0.5 -
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N-methyl-2-pyridone 1.4 -
benzyl cyanide 0.2 -
alcohols
l-penten—3-ol 0.4 2.9
3-methyl-2-buten-1-ol 0.1 -
1-pentanol 0.4 0.3
benzyl alcohol 0.8 -
Ketones
2-butanone 0.1 0.7
2—-pentanone - -
2-octanone 0.4 0.2
2—nonanone - 0.5
2—decanone 0.8 0.9
2—undecanone - -
4-methyl-4-penten—2-one 0.1 -
2-pentene—4-one 0.2 -
4-methyl-3—-penten—2—-one 0.1 -
5-methyl-3-hexen—-2-one 0.2 -
3-butyl-3-hexen-2-one 0.3 -
2, 3—dimethylcyclo—2—pentenone 0.1 0.6
(3E, 57) -3, 5—octadien—2-one - -
(3E, 57) -3, 5—octadien—2-one 0.6 2.2
acetophenone 0.2 trace
2,6, 6-trimethylcyclo—2-hexen— 0.4 4.7
1, 4-dione
(57,87,117)-5, 8, 11-tetradecatr - 0.6
ien—2-one
(5E, 87, 117)-5, 8, 11-tetradecatr - 0.3
ien—2-one
Sulfur—contaning compounds
dimethyl disulfide trace 2.2
dimethyl trisulfide - trace
2-methylthioethanol 0.3 -
3-methylthiopropanol 2.0 -
dimethyl sulfoxide 0.3 -
dimethyl sulfone trace -
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Lactones
2—-hexen—4-olide 0.2 -
4-nonanolide 1.0 -
5—nonanolide 2.0 -
Others
chloroform 0.1 trace
decane 0.4 -
tridecane - -
pentadecane 0.3 -
limonene 0.1 0.7
methyl myristate 0.1 -
methyl palmitate 0.5 -
methylpalmitoolate - -

F—3 RANLIEZERETICAHDL N HREER Y

e

b=/ iAE %

aldehydes (3)

isovaleraldehyde 3.5
tiglaldehyde 0.3
benzaldehyde 1.6
sulfur—containing comps.

methanethiol 2.1
3, 5—dimethyl-1, 2, 4-trithiolane (trans) 0.8
3, 5—dimethyl-1, 2, 4-trithiolane (cis) 1.3
2,6—dimethyldithiin trace
2—acetylthiazole trace
methyl propyl trisulfide 1.4
3-ethyl-5-methyl-1, 2, 4—trithiolane (trans) 0.1
3-ethyl-5-methyl-1, 2, 4-trithiolane(cis) 0.3
5,6-dihydro—2, 4, 6-trimethyl—-4H-1, 2, 5—dithiazine 14. 8
5, 6-dihydro—4, 6-dimethyl—-4H-1, 2, 5-dithiazine .4
5,6-dihydro—2, 4, 6-triethyl-4H-1, 3, 5—dithiazine .8
others (2)

hexadecanol 3.
indol 0.
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(3) HiHEOBFXSY

O EBHOBFELRDEZEI D ER>TNEN (F—1), 2—AFL—1—~TH /) —
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@ BERIOFRMT DS O 1 HE2FR— 11Z~xL7=, (TNO Volatile Compounds in Food
(1996), TNO Nutrition and Food Research Institute, The Netherlands. &V 5| /)

(Ref.)

1. J.Agric.Food Chem. 40 (1966) 311

2. Agric.Biol. Chem. 33(1969) 270

3. Agric.Biol. Chme. 33(1969) 1037

4. J.Agric.Food Chem. 45(1971) 328

5. Bull. Jpn. Soc. Sci. Fish. 37(1971) 156

6. Bull. Jpn. Soc. Sci. Fish. 37(1971)610

7. Bull. Jpn. Soc. Sci. Fish. 38(1972) 231

8. Bull. Jpn. Sci. Fish. 41(1975) 1027

9. BUILI. Jpn. Sci. Fish. 44(1978) 389
10. Agric. Biol. Chem. 45(1981) 2761
11. Agric.Biol. Chem. 46 (1982) 419
12. Agric. Biol. Chem. 47(1983) 1755
13. Agric. Biol. Chem. 52(1988) 2731
14. Agric.Biol. Chem. 53(1989) 1051
15. Nippon Kasei Gakkaishi  40(1989)265
16. Nippon Shokuhin Kogyo Gakkaishi 37(1990) 265
17. Food Rev. Int. 6(1990) 553
18. J. Food Sci 56(1991) 158
19. Agric.Biol. Chem. 54. (1990)9

#K—1 BEOEFEXEDY

L&MW Ref. (ppm)

Hydrocarbons

octane 19
decane 12, 19
undecane 12, 19
dodecane 12, 19
tridecane 12, 16
1-tridecene 19
tetradecane 12, 19
1-tetradecene 19
pentadecane 2,12, 19
2,6, 10, 14-tetramethylpentadecene 16, 19
hexadecane 12, 19
heptadecane 2,4,12,16, 19
octadecane 12
nonadecane 12
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eicosane 12

heneicosane 12

docosane 12

tricosane 12

tetracosane 12

pentacosane 12

hexacosane 12

heptacosane 12

octacosane 12

nonacosane 12

cyclopentene 13

limonene 16, 19

o —pinene 19

0 —cadinene 4,12

benzene 13

methylbenzene 12,13, 16

1, 2-dimethylbenzene 13

biphenyl 12,19

indene 12

methylindene (unkn. str. ) 12

calamenene 12

naphthalene 12, 16, 19

1-methylnaphthalene 12

2-methylnaphthalene 12

dimethylnaphthalene (unkn. str.) 16

biphenylene 16

Alcohols Ref. (ppm)

methanol 13

ethanol 4,12,13, 16, 19

isobutanol 19

1-butanol 12

2-butanol 12,16, 19

2-methyl butanol 12

isoamyl alcohol 12,16

amyl alcohol 4,12,13, 16, 19

(Z)-2-penten—1-ol 1,4, 13, 16, 19

(E)—2-penten—1-ol 12,13

l-penten—3-ol 4,12, 13, 15, 16,
19
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(Z)-2-penten—-3-ol 12

1-hexanol 4,12,13, 15, 16,
19

2—hexanol 12

(E) -2-hexen-1-ol 12

2—ethyl-1-hexanol 16

1-heptanol 12,13, 16, 19

4-heptanol 12

2-methyl-1-heptanol 3

1-octanol 13,19

3—-octanol 12

(E)-2-octen—1-ol 12

l-octen—3-o0l 4,12,13,16, 19

(Z)-1, b—octadien—3-ol 12,16, 19

(E)-1, 5—octadien—3-ol 19

(Z)-1, 5—undecadien—3-ol 12,19

(Z,7)-1, 5, 8-undecatrien—-3-ol 12,16, 19

linalool 12

cyclopentanol 11,12, 13, 16, 19

benzyl alcohol 11,12, 16

2-phenylethanol 4,12

2- (2-hydroxyphenyl) ethanol 12

p—cymen—8-ol 12

a —terpineol 12

elemol 12

borneol 12

a—cadinol 12

muurolol-T 4

cedrol 12

Carbonyls, Aldehydes Ref. (ppm)

acetaldehyde 5,13

propanal 5,13

2-methylpropanal 1,5

2-methyl—-2-propanal 13

butanal 5

isopentanal 1,5,12

pentanal 12,13, 16, 19

(E)—2-pentenal 12,16

hexanal 12,13, 16, 19
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(E)—2-hexenal 12,13, 16, 19
heptanal 12,13, 16, 19
(E)—2-heptenal 13
(Z)-4-heptenal 12,13, 16, 19
2, 4~heptadienal 16

(E, Z) -2, 4-heptadienal 12

(E,E)-2, 4-heptadienal 12,13, 16, 19
octanal 12,13, 16, 19
(Z)-2-octenal 16
(E)-2-octenal 12,13, 19

2, 4—octadienal 16

(E, E)-2, 4-octadienal 13,16, 19

(E, Z)-2, b-octadienal 13,16, 19
octadienal (unkn. str.) 12

nonanal 12,13, 16, 19
(E)—2-nonenal 12,13

(E, Z) -2, 6-nonadienal 13,16, 19
decanal 12

2, 4—decadienal 16

(E, Z) -2, 4-decadienal 12,19
(E,E)-2, 4-decadienal 12,13, 19
(E) —2-undecenal 16, 19
tridecanal 19
tetradecanal 16
pentadecanal 19
hexadecanal 12, 16, 19
heptadecanal 19
octadecanal 16, 19
benzaldehyde 1,5, 12, 15, 16, 19
p—tolualdehyde 12
cuminaldehyde 12
phenylacetaldehyde 12
cinnamaldehyde 12
2-phenyl-2-butenal 15
Carbonyls, Ketones Ref. (ppm)
acetone 13
2-butanone 5,13,19
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acetoin

diacetyl

3—penten—2-one
3-hydroxy—2-pentanone

2, 3-pentanedione

3—hexanone

2-heptanone
6-methyl-5-hepten—2-one
methyl-heptenone (unkn. str. )
2—-octanone

3-octanone

3, b—octadien—2-one

(E, Z) -3, 5—octadien—2-one

(E, E) -3, 5-octadien—2-one
2—nonanone

2—decanone

2—undecanone

(E) -6, 10-dimethyl-5, 9—undecadien—2-one
2—tridecanone

2-pentadecanone

2-hexadecanone

cyclopentanone
2—-cyclopenten—1-one
2-methylcyclopentanone
3-methylcyclopentanone
2-methyl-2-cyclopenten—1-one
3-methyl-2-cyclopenten—1-one
4-methyl-2-cyclopenten—1-one
5-methyl-2-cyclopenten—1-one
3—ethyl-2-cyclopenten—1-one

2, 3—dimethyl-2-cyclopenten—1-one
2, 4—dimethyl-2-cyclopenten—1-one
2, 5—dimethyl-2-cyclopenten—1-one
3, 4—dimethyl-2-cyclopenten—1-one
3, 5—dimethyl-2-cyclopenten—1-one
2,3, 4-trimethyl-2-cyclopenten—1-one
trimethyl-2-cyclopenten—1-one (unkn. str. )
1-indanone
methyl-indanone (unkn. str.)

3-methyl-1, 2-cyclopentanedione (cyclotene)
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1,13, 16, 19
19

19
12,13, 16, 19
15

12, 16, 19

12

16

12,19

12

13

19

19
12,13, 16, 19
12

12,13, 19

12

19

12

12

12,16, 19
12,13, 19
12,16, 19

12
12,13, 16, 19
12, 16

12

12

11

4,12, 19

12

12,19

12

16, 19

12,19

11
11,12, 16, 19
12

4,10, 11,12, 15




cyclohexanone 12, 19
2—-cyclohexen—1-one 12
2-methyl-2-cyclohexen—1-one 12
3-methyl-2-cyclohexen—1-one 12
acetophenone 12, 15, 16, 19
2-methylacetophenone 12
4-methylacetophenone 12,16, 19
4-isopropylacetophenone 12

2, 4—dimethylacetophenone 12
propiophenone 12

1- (4-methylphenyl) —1-propanone 12

camphor 12

Acids Ref. (ppm)
acetic acid 11, 15
propanoic acid 10, 11, 15
2-methylpropanoic acid 10, 11, 15
lactic acid 10

butanoic acid 10, 15
2-methylbutanoic acid 11
isovaleric acid 10, 15
2-methyl-2-butenoic acid 10

(E) -2-methyl—-2-butenoic acid 15
pentanoic acid 10, 11, 15
4-methylpentanoic acid 10

hexanoic acid 10, 11, 15
4-hexenoic acid 10
heptanoic acid 10, 15
octanoic acid 10, 15
tetradecanoic acid 10, 13, 16, 19
pentadecanoic acid 16
hexadecanoic acid 10, 13, 16, 19
9-hexadecenoic acid 10

benzoic acid 10, 15
2-methylbenzoic acid 10
3-methylbenzoic acid 10
4-methylbenzoic acid 10
methylbenzoic acid(unkn. str.) 15
phenylacetic acid 10, 15
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phenylpropanoic acid(unkn. str.) 10

Esters Ref. (ppm)
ethyl formate 12

ethyl acetate 12

methyl benzoate 12

methyl 2-methylbenzoate 12

methyl 4-methylbenzoate 12

Lactones Ref. (ppm)
butyrolactone 11,12
4-hydroxy—3-methylbutanoic acid lactone 12

vy —valerolactone 11

Bases Ref. (ppm)
trimethylamine 13

1, 4-butanediamine 18(3.2-4.6)
1, 5—pentadiamine 18 (3. 7-20. 3)
N-(3—-aminopropyl) -1, 4-butanediamine 18(0-1.7)

N, N-bis (3—aminopropyl)—1, 4-butanediamine 18(2.9-9.8)
phenethylamine 18(3.6-4)
2-(4-hydroxyphenyl) ethylamine 18(0-3.8)
(4-aminobutyl) guanidine 18(11.8-13.1)
histamine 18(0. 45-2. 8)
pyrrole 12, 16
2-acetylpyrrole 11,12

indole 12, 19
3-methylindole 12, 19
pyridine 10, 13, 15
2-methylpyridine 10
3-methylpyridine 10
4-methylpyridine 10
2—-ethylpyridine 10
3-ethylpyridine 10
3-vinylpyridine 10
3-mehoxypyridine 10, 19
quinoline 10, 15
isoquinoline 10

pyrazine 10
methylpyrazine 10, 15, 19
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ethylpyrazine 10, 16

2, 3—dimethylpyrazine 10, 15

2, 5—dimethylpyrazine 4,10, 11, 15, 16,
19

2, 6—dimethylpyrazine 4,10, 11, 15, 16,
19

2—ethyl-5-methylpyrazine 4,10, 16, 19

2—ethyl-6-methylpyrazine 4,10, 16, 19

trimethylpyrazine 4,10, 11, 13, 15,
16, 19

3-ethyl-2, 5-dimethylpyrazine 10, 19

2—-ethyl-3, b—dimethylpyrazine 10, 19

tetramethylpyrazine 10, 11, 15, 16

Sulfur compounds Ref. (ppm)

methanethiol (methyl mercaptan) 13

dimethyl sulfide 13

carbon disulfide 13

3—(methylthio) propanal (methional) 16

thiazole 10

2, 4—dimethylthiazole 10

2,4, 5-trimethylthiazole 10

Ethers Ref. (ppm)

diethyl ether 4,13

1, 8-cineole 12

Nitriles Ref. (ppm)

acetonitrile 13

3-methylbutanenitrile 13,16, 19

4-methylpentanenitrile 12

benzonitrile 12, 19

phenylacetonitrile 12

Phenols Ref. (ppm)

phenol 4,6, 10,11, 13,
14, 15, 16, 19

o—cresol 4,6,10,11, 13,
14, 15, 16, 19

m—cresol 4,10, 11, 13, 14(
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p—cresol

cresol (unkn. str.)
2—ethylphenol

4-ethylphenol
4-vinylphenol
2—isopropylphenol
2, 3—dimethylphenol

2, 4—dimethylphenol
2, 5—dimethylphenol
2, 6—dimethylphenol

3, 4—dimethylphenol

3, b—dimethylphenol
2—ethyl-5-methylphenol
5—ethyl-3-methylphenol

2,3, b—trimethylphenol

2,4, 6-trimethylphenol

2, 6-di—tert-butyl-4-methylphenol
1-methoxy—3-methylbenzene
1-methoxy—4-propylbenzene
methoxynaphthalene (unkn. str.)
2-methoxyphenol

2-methoxy—4-methylphenol

4-ethyl-2-methoxyphenol

2-methoxy—4-propylphenol
eugenol

isoeugenol
(Z)—1isoeugenol
(E)-isoeugenol

1, 2-dimethoxybenzene

1, 2-dimethoxy—4-methylbenzene
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52.6), 15, 16, 19
4,10, 11, 14 (39.
4),15

6
4,10, 11, 13, 16,
19

13, 16, 19

10

13,16

10, 11, 13, 15, 16,
19

4,6, 11, 16, 19
10, 15, 16, 19
4,10, 13, 14 (3),
19

4,8, 10,11, 14 (4.
6),19
4,8,12,11, 19

16

4

9,19

16

16

12

12

12

4,6, 10, 11, 13, 14
(47.6), 15, 16, 19
4,6, 10, 11, 13, 14
(30.4), 15, 16, 19
4,8,10,11, 13, 1
5,16, 19

4,8, 10,13, 16, 19
4,8, 10,11, 16, 19
8,13, 16

10, 19

10, 19

4,9,12, 14(10.
2), 16

4,9, 12,13, 14 (8.




1, 3-dimethoxy—-5-methylbenzene

4-ethyl-1, 2-dimethoxybenzene

1, 2-dimethoxy—4-propylbenzene
methyleugenol

methylisoeugenol

(Z)-1, 2-dimethoxy—-4- (1-propenyl) ~benzene
(E)-1, 2-dimethoxy-4- (1-propenyl) ~benzene
5-allyl-1, 3-benzodioxole (safrole)
5-(1-propenyl) -1, 3-benzodioxole (isosafrole)
1, 2, 3-trimethoxybenzene

1, 3, 5—trimethoxybenzene

2, 6-dimethoxyphenol

6), 16, 19

4,12, 16, 19
4,12, 16, 19
12,19

4,19

19

10

4,10

12

12
9,12,14(3.8), 19
16
4,6,10,11,13, 1

5,16, 19
2, 6—dimethoxy—4-methylphenol 4,6,10,11, 13,1
5,16, 19
4-ethyl-2, 6-dimethoxyphenol 4,6,10,11, 13,1
5,16, 19
2, 6-dimethoxy—4-propylphenol 4,10, 13,16, 19
trimethoxy—methylphenol (unkn. str. ) 16
1, 2, 3-trimethoxy—5-methylbenzene 12, 13, 19
b—ethyl-1, 2, 3—trimethoxybenzene 12,13, 16, 19
1, 2, 3—trimethoxy—5-vinylbenzene 12
1, 2, 3—trimethoxy—5—propylbenzene 12, 19
1, 2, 3-trimethoxy—5- (1-propenyl) -benzene 12
Furans Ref. (ppm)
2-methylfuran 13
2-ethylfuran 13,16, 19
2-pentylfuran 16, 19
(Z)-2—-(2-pentenyl) furan 16, 19
2-hexyl-5-methylfuran 19
2—ethyl-5-vinylfuran 19
benzofuran 12
2-methylbenzofuran 12
methylbenzofuran (unkn. str. ) 12
2—ethylbenzofuran 12
dimethylbenzofuran (unkn. str.) 12
dibenzofuran 9,16, 19
furfural 12, 15, 19
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2-methyldihydro—3 (2H) -furanone 12,16, 19

3-methyl-2 (5H) —furanone 11

3, 4—dimethy1-2 (5H) -furanone 12

3,4, 5—trimethyl-2 (3H) -furanone 16

3,4, 5—trimethyl-2 (5H) —furanone 12

5-ethyl-3, 4-dimethy1-2 (6H) —furanone 12

3, 4-dimethyl-5-propyl—2 (5H) —furanone 12

3, 4-dimethyl-5-pentyl—2 (5H) —furanone 12,19

2—acetylfuran 1,12, 15, 16, 19

2—acetyl-5-methylfuran 12,19

furfuryl alcohol 1,4,9, 11, 12, 13,
15,16, 19

2—-furancarboxylic acid 10

5-methyl-2-furancarboxylic acid 10

methyl 2-furancarboxylate 12

furfuryl acetate 12

(Ep) Oxides, pyrans, coumarins Ref. (ppm)

3-hydroxy-2-methyl-4-pyrone (maltol) 11, 15

(4) #i¥EH7 L—"—Hlk

4

O H¥E7 L—_"—fE X, BHE LT O 1R 72138500 2 8 5 ICE AR b TRl
s,

1. HifH =% =X

2. BERET X X

3. EREYE A INK S iR

4. Sy R

5. A REE

@ PHlzIE, BECERESNZ7L—"_"=U v FRHHET X 2 HEEE. AREER
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@ F/o, EREEHERNT X A 2=, SEER. GRER. LEICIDT I ®
RTx A FIIMMOFPRE 2 ERAEREORIETRAE LT, Vb —"—Z2iif|ld 52
Ebirbns,

@ MPEESNEHETZ L—"—1%, £OEFE (IR, ~—X MRAR L), Bnid=x s
—ADTEETIVI—VE, BIEHIER, el a— JUk )l
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Tnod, £— 1M

AR, AT DEKRT DI &£ — 1ITR LT,

£—1 ar7. UhAOFXK

\ D
)

oex?] GC i (%)

NEVEVYA vay7 TN
hexanal 0. 07 0. 15 -
(E) —2-hexenal 0. 08 0.13 -
(Z) -3-hexenol 0. 06 - -
(E) -3-hexenol - - -
(E) -2-hexenol - 0. 07 -
hexanol 0. 08 0.03 -
styrene - - -
xylene - 0. 06 -
heptanal 0.09 - -
(E) —2-heptenal 0. 05 - -
l-octen—3-one 0. 38 - -
l-octen—-3-ol 2.75 0. 05 -
3—octanol 0.21 - -
(E,E)-2, 4-heptadienal 0. 10 0.07 -
butylbenzene 3.51 0.03 -
(E) —2-octenal 0. 60 0.10 -
(E) —2-octenol 0.07 0.05 -
(E, E) -2, 4—octadienal - 0. 02 -
(E, Z) -2, 6-nonadienal 2. 30 0.18 -
(E) —2-nonenal 8. 61 0.19 -
(Z,7)3, 6-nonadienal - - -
(E, Z) -2, 6-nonadienal 1. 87 - -
(E) -2—nonenol 5. 86 - -
naphthalene 0.09 - -
a —terpineol - 0. 04 -
(E, E) -2, 4-nonadienal 0. 07 - -
benzothiazole 0. 28 - -
B —cyclocitral - 0. 06 -
B ~homocyclocitral - 0.03 -
decanol 0.11 - -
(E) —2-decenol - 0.12 -
(E, Z) -2, 4—decadienal 0. 42 - -
(E, E) -2, 4-decadienal 1. 19 0.13 -
v —nonalactone 0.07 - -
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dodecanal 0. 20 - -
B —elemene - - -
dimethylquinoline - - -
8 —ionone 1. 16 0. 66 1. 62
tridecanal 2. 46 - -
pentadecane 0.59 0. 45 -
methyl dodecanoate - - -
tridecanol 0.13 - -
dihydroactinidiolide - - -
epicubenol - 0.05 -
cubenol 8. 97 16. 10 87.82
a —cadinol 0.93 - -
pentadecanal - - -
myristic acid 11. 34 38. 40 -
dibutyl phthalate 2. 30 0.99 -
o —hexadecenoic acid 0.91 3.10 -
palmitic acid 2.77 10. 79 -
phytol 0. 84 2.12 -
oleic acid 0. 55 - -

@ BE U OFRESY

Be/ VoFEXLWEAWE, UV VVHE, EIUVE, Er—E, FT7Y VAL
H:1Z 2-methyl-3—-thiolanone. 2, 5—dimethyl-3-thiolanone’s & O/ &80 B 5- L |
ENENDNT o AT X0 B RERER AR L TS EEZX LN TN D, TOffh
trans—2, cis—b—octadienol.cis, cis—1, 5, 8—undecatrien—3—ol M (Ncis—4-heptenal I
FEMIRED B WICHFG L TWbH EE26NTWD, LLTIC, BE/ UV OFXES O 1 6%
F—21TR LT,

#K—2 B UOFERENY

&4 peak area%
Hydrocarbons
decane 0. 02
dodecane 0. 03
tetradecane 0.01
pentadecane 0. 05
hexadecane 0.11
heptadecane 0.62
1-heptadecene 3.31
toluene 0.57
ethylbenzene 0. 06
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m—xylene 0. 45
limonene 0. 34
Alcohols
pentanol 0. 05
hexanol 0. 02
heptanol 0.01
1-penten—3-ol 0.10
3-penten—1-ol 0.23
cis—2-pentenol 0. 05
cis—b-octenol 0. 05
cis—b5-octen—-3-0l 0. 04
l-octen—-3-ol 0. 05
cis—1, 5b—octadiene—3-ol 0. 06
cis—2, trans—b-octadienol 0. 28
3, 6-nonadienol 0.01
cis, cis—1, 5, 8-undecatriene 0.01
Aldehydes

nonanal 0. 02
trans—2-pentenal tr

trans—2—hexenal 0. 06
trans—2—heptenal 0.03
trans—2-octenal 0.01
cis—4-heptenal 0.01
2-methyl-2-butenal 0.17
2-methyl-2-pentenal 0.03
2, 4~heptadienal 0.13
2, 4—decadienal tr

trans—2, cis—6—nonadienal 0.03
furfural b)

5-methyl-2-furfural a)

benzaldehyde 0. 06
B —cyclocitral 0. 02

Ketones

2—pentanone 0. 31
2—hexanone 0. 05
2-heptanone 0.09
2-octanone 0. 03
Z2—nonanone 0.03
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2—decanone 0.03
2—undecanone 0. 01
3—hexanone 0. 08
5-methyl—-2-hexanone 0.01
6—methyl-2-heptanone 0. 05
6, 10, 14-trimethylpentadecan—2-one 0.02
2, 2,6-trimethylcyclohexanone 0.03
2, 2, 5—trimethyl-2-hydroxycyclohexanone| 0.13
acetophenone tr
propiophenone 0.01
geranyl acetone tr
a —ionone tr
B —ionone 0.01
Acids
hexanoic acid tr
octanoic acid tr
cis—b—-octenoic acid tr
cis—3, cis—6—nonadienoic acid tr
N-compounds

pyridine 0.01
2-methylpyridine 0. 05
2, 4—dimethylpyridine 0. 06
2—ethyl-5-methylpyridine 0.04
2-methylpyrazine 0. 05
2—-ethylpyrazine 0.02
2, 5—dimethylpyrazine 0.01
2, 6—dimethylpyrazine 0. 05
2, 3—dimethylpyrazine 0.02
2—ethyl-5-methylpyrazine 0. 08
2, 3, 5—trimethylpyrazine 0. 09
2—ethyl-3, 6-dimethylpyrazine 0.21
2—ethyl-5, 6-dimethylpyrazine 0.07
3, 5—diethyl-2-methylpyrazine 0.03
2, b—dimethyl-3-propylpyrazine 0. 20
2-methyl-5- (1-propenyl) pyrazine 0.05
2-methyl-6, 7-dihydro—bH-cyclopenta

pyrazine 0.02
pyrrol 0.22
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2—-acetylpyrrole 0.10

3-methylpyrrole 0. 07
2-(1-pyrrolyl) ethanol tr
indole 0.02
skatole 0. 01
2,4, 5-trimethyloxazole 0.09
2-pyrrolidone 6. 87

S—compounds

3-methylthiophene tr
2, 3—dimethylthiophene tr
thiophene—3—carbaldehyde tr
3-acetylthiophene 0.01
3-acetyl—-2, 5—dimethylthiophene tr
2-methyl-3-thiolanone 0.01
2, 5—dimethyl-3-thiophene tr

S, N—compounds

2,4, 5-trimethyl-3-thiazoline tr
2,4, 5—trimethylthiazole tr
4-methyl-5—-thiazoleethanol 0. 09
Others
2—acetylfuran 0. 46
4-butanolide 76. 29
4-nonalide 0.16
5-decanolide 0.03
dihydroactinidiolide 0. 06

a),b); Overlapping peak tr;trace

(4) ¥EHsE 7 L— "—nflk

O ¥FsEE 7 L — " —ofE L, W, LLF O 1 ~5DEERE % 5 B A A hE il
b,

W = % 2

R &% A

A & E )

53 B R

A A B

o1 W =
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Bl Z 01X, LR T A =R, AREE. DEEE R R EREOES
TEHA LT, ZL—N—faERild 5, NEIZLVERTS A, SiEWE AKX
DI DT IV BATXAMZL I E LD D,

@ AR EINTZWEEIE 7 L— 13, TOFEE JRIR, = MR E), gz
—NDOTEET NI = VR, BEIIER, e a—n JUkv) ol
DT L ELMT Va2 — VTR LTSRN s £, 7287 WA, NTH ML
EDOTEENAMORKRT LG, 7V vV Vel A7 v, > a PR X7 v
W EORNMOHACKI THAL LTZHARIR 72, 77T HL, NI H NATLRE
DD KRR NEIE, BT7F v, TXARIURED T L ENMOMIEHR % HWT
P S ETmARIR, BRI R EIERD . &2 WITAFD A 7 /WL AI CREL L T
bhvbd~vAr7ah el ZOEABMICEVEEOREZERIRL THWLNS,

EHIC, PA7aTxA N R EONMOABERTEELT, A NET L—
W=z L EN, BOWBIEIC L TEORERSE 2 HEL LIZLIEZRA IS,

(5) Hi& - R
O EFROFEMIZ, WITNLRAEOFEKROM G, 7L —"—0HiR, EKRKE DD
RSN S,
Bl zIE, Bk L9 PRI X VAR SN EEE T L— 1 —X, fIZIEU T X
D IIKEM LRI S D,
KEMEL RLrFED, AR Y —b—2, BEENLFIFRY)
Bukash (KA o e A0, A 2V A 8 REONTER )
WmEH VY, =B, THURE)
HEHMRIK (w7 m, A=, A TR E)
B A—7%8, 7= JH, 72 L

O w =

@ Fio. BIAIX, KEWR (FE. FE. BE. iR y) oo I— % (B
=7, K=, FR A—rXARE), WX FEH F=Ar, =V v 7,
XX, vAF Eu | b b el EEER GEML MR URER. BE. BEER L)
DEF AN X —CH R 2 EICEA L, ZAUCEWRFHREE L CTMSG, R R
Rl a BB IOEEREAZIRML, LEIZX 0 &I, PE, A, 7 I /.
REE, FLEA, AR, ER(EBSIEAIZ: EAELS S REREHT . MEEEE T L — R — &R
MT2HZ L2k, KVREOH DEKE R T 5808 INTZHHERERNEOND,

@ RS T L — =3O T DR SN TND DT, RFET DB IT0E
IRV RIEVEST 2B L E AT R SICRE LT, W - bR A
iz entfiond Zenbb, £, HiT7 L—"—PEHINIEMICHEH I
TWBJFEBIEMICH LT, R, 55 W - LRI EREE Y L——0
BIRPVETH D,
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