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Abstract

Volatile flavor components of raw ginseng were collected from the manufacturing

process of ginseng extract. Flavor components were separated by capillary column

chromatography using SE-54 stationary phase and individual components were identified

by means of GC/MS. Twenty six compounds including monoterpenes,

esters, ethers,

and sesquiterpenoids were tentatively identified. Major flavor components characteristic

to ginseng appeared to be sesqiterpenoids such as a-gurjunene, S-maaliene,

a-guaiene,

B-patchoulene, (—)aromadendrene, and g-elemene.
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Fig. 2. Gas Chromatogram of hexane extrac-

table ginseng flavor components.

Fig. 3.

Mass spectrum of peak no. 5.
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Fig. 4. Mass spectrum of peak no. 18.
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Table 1. Ginseng flavor components extracted.
by hexane from distillation concentrate and
identified by mass spectrometry.

peak no. $glecular compound

1 136 a-pinene

2 136 a-phellandrene

3 116 isopropyl propionate

4 130 isobutyl propionate

5 136 4(10)-thujene

6 156 methyl-2-ethyl hexanoate-

7 164 2-methyl-2-phenyl-1, 3-
dioxalane

8 170 methyl-4-oxy-6-octenoate-

146 ethyl oxalate

10 184 butyl cyclohexyl formate

11 164 1,2-di (ethylthio)
propane

12 154 ethyl-1-cyclohexenyl
formate

13 164 diisopropy! sulfide

14 164 2~isopropyl-5-methyl
anisole

15 156 propyl caproate

16 198 butyl caproate

17 204 a-gurjunene

18 204 B-maalienne

19 204 a-guaiene

20 204 B-patchoulene

21 204 (—)aromadendrene

22 204 B-elemene

23 204 d-cadinene

24 222 sesquiterpenol

25 222 sesquiterpenol

26 238 sesquiterpenediol
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Table 2. Kovat’s indices of sesquiterpenes.
26
peak identified . IK(CW-20M) ':
no by MS data calculated published "
. “ 81 A 145
18 pB-maaliene 1496 — 20 o oo
19 a-guaiene 1570 1569 ° 2 o ikl kv S
20 B-patchoulene 1665 (1665 d-guaiene) -
22  p-elemene 1757 — 60
. @ 220
23 J-cadinene 1799 1704 o l 180
° T igo 200 220 240 260 280 300 | 320
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Fig. 5. Mass spectrum of peak no. 24.
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Fig. 6. Mass spectrum of peak no. 26. ’

Bol A delA gk mud e Aol AA
s-cadineneo 2 H 7] 7} o] # 1 t}. B-elemened] 7
$E BRE2AEH geut BHEel =l
of A& EEE ()0l etherfii#FolA 2 &
=3 Sgld £RFoE SHEERT Ot dov
REHBY ERAAE 204 o] &9 p-patchoulene
oz AED Koo ERFeR A4

o]z 249 7 2561 £ t}E sesquiterpenez} ]
< fAE 2SS g4 & dekgledt AfE
& slolzql m/z 2057} 53 ¥ AEE UE
ot whetA] o] Holas: RrxmEslelaz B
e @Rz SFo e FHolart dehuiA gx
d71A ojw Aol delx HF e Aoz 2
=0 B7% Aoz AFAAt ofutE H5F ol
£ol 4 OHetr] o] @olx w7t m/z 2067+ A7
= H07 dolA st m/z 2047 47 A 72
adde o] Helae ZRYZLES 7HA sesq-
uiterpenol (M.W.222)2 R Zo] && A #Ath
RE =%gz e Afele FTFelE HAolaztyt
gux gE Rel FF ol

Fig. 6ol A o zo] 26W 3]0}k sesquiterpene
o Evhiz] P43 W% FAY m/z 2218
ksl Azt dddez A4 A9 A%
o] =% ¢=e HE R eHmE B0t A
t}sesquiterpendioly] 4T &L 23824 =y o7
A OHzlt] 23t HOHT7t "ol votd m/z
2205} 2210 A4 FHolart vheld Rolch ojFela
= gas chromatograph/o] 4] A& <8 Koz
el 7) gl o) sesquiterpened] 3 FEA 2A
Zulgs Rooez A48k 53 o sesquiter-
penoidFo) A BAA Kool ABY EHF FR
2 dE Aoz YA JAEL kAR HE
) 4 1A HE sesquiterpeneo] obd A ZE



A5 1 GC/MSe 3t <

A& A E

AR 54 ©o— 263 —

'sesquiterpened Aoletzw AAFrck m3 o5

Al

sesquiterpeneS 2 #EEo] wel SIS B a-

a-guaiene, (—)aromadendrene, S-
patchoulene5-2] azulenefb &4 B-maaliened)
naphthalenefit = p-elemene® menthene®ik
& YE § 9ok 53] o] sesquiterpenelfe]
CEHTAE EENCZ MR e KFE
Wol A germg ABEEFHA HASE o
& sesquiterpene Foll A= Al AR
ol g Aol dedetn 55

$ e HEAHAEAa F2 o£5d

5 7] W Rl oz FEEEHEY wF-Ed
‘1 5 HF3] st Aol s

‘gurjunene,

k) #%
KZEe 25 A2 FEM {L44%S hexaneo
Z e 2#EE 2% 28 azvEastaly

22 SEE R % 50AAY ol SEE e

= o]l Fol A4 GC/MSe o}a A 26717 & —kife.
2 RAEYE ¢ 44

o] 5 Fof = esterd} ethers} Aulslek 5gd o
e A &= 3714 o] monoterpenes} 7717 2] sesqui-

terpene, 27}%] 9] sesquiterpenol, 3Fr}=| 9] sesqui-

ER AR Aoz

terpenediole] REH . #MED Kovatiggiet
vz ¥ A} a-guainewto] —FI AT} AZY
AT BRRSL o] sesquiterpenoidFo 4 2
234,

BEYR

1. Sakai, W.: Tokyo Igakukai Zasshi,
(1917).

2. EE=HE, R, HAER KRR
35k 81: 771, (1961).

3. ERSH, B, ANER HESH:
B3k 84 1 757, (1964).

4. Yoshihara, K. and Hirose, Y.: Phytochemis-
try 12 : 468, (1973).

5. BWFE  HEBIHARZERH 16 185, (1976).

6. Tressl, R. Engel, K.H., Kossa, M. and Kép-
pler, H.: J. Agric. Food Chem., 31 :892, (19
83). )

7. FRE, RREB, ERE: HEABMAEITHR
16 : 89, (1976).

8. SR, BIFE: ABWRAMREGESSH) ».
251, (1980).

31:1,



