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Fig. 1. Total ion chromatogram of volatile flavor constituents from
fresh(A) and dried(B) Gastrodia elata
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Table 1. Volatile flavor constituents identified in the fresh and dried
Gastrodia elata

Peak Retention Area, %
. Components

No. time Fresh Dried
1 8.69 Hexanal 0.03 -

2 12.72 Dodecane 0.04 -

3 13.10 Limonene 0.03 Tr.
4 13.43 1,8-Lineol Tr. -

5 15.27 Amylalcohol 0.03 -

6 20.93 Hexanol 0.18 -

7 23.49 Tridecane 0.04 -

8 24.63 2-Methyl tridecane 0.05 -

9 26.01 T-2-Octenal 0.03 -
10 26.71 1-Octen-3-ol 0.04 -
11 27.02 Heptanol Tr. -
12 27.34 1-Undecene 0.28 0.35
13 33.20 Octanol Tr. -
14 36.73 Cyclooctanol 0.03 -
15 40.20 Isovaleric acid - Tr.
16 40.30 2-Methyl butyric acid - 0.19
17 41.85 oa-Terpineol - 0.13
18 41.95 Borneol - Tr.
19 42.47 (T,T)-2,4-Nonadienal 0.01 -
20 46.06 (E,Z)-Decadienol 0.11 -
21 48.70 Decadienal 0.40 -
22 49.11 Damascenone Tr. -
23 50.24 Hexanoic acid 0.09 0.53
24 51.55 Benzyl acetone Tr. -
25 55.55 PB-Ionone Tr. -
26 55.76 Lauryl propionate 0.05 -
27 55.96 Heptanoic acid T 0.02 0.18
28 56.60 Dodecanol 0.25 1.24
29 57.75 Dodecen-1-1-ol 0.08 -
30 58.29 Cyclododecene 1.83 6.00
31 59.55 Methyl euyenol - Tr.
32 60.70 p-Anisaldehyde 0.04 -
33 60.77 Octadecene ©o- 0.39
34 61.47 Octanoic acid 0.20 0.38
35 63.07 p-Cresol 1.43 0.52
36 64.66 B-Cedranol - 1.77
37 66.70 Nonanoic acid 0.08 0.93
38 68.99 2-Methyl-4-Vinylphenol Tr. -
39 69.03 Methyl palmitate 0.08 Tr.
40 71.71 Decanoic acid - 0.22
41 72.71 2-Hydroxy-4-methyl - 0.18
42 -acetophenone

43 82.66 Dodecanoic acid 0.05 0.22
44 98.23 Tetradecanoic acid 0.93 1.96
45 110.87 Pentadecanoic acid 6.41 4.94
46 114.85 14-Pentadecenoic acid 1.42 -
47 130.49 Hexadecanoic acid 66.78 50.72
48 134.88 9-Hexadecenoic acid 8.07 9.58
49 148.38 Heptadecanoic acid 2.01 0.13
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frElof gldth. Alcoholi FollA B-cedranols 1.77%, hy-
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Volatile Flavor Constituents in the Rhizoma of Gastrodia elata
Jong-Won Lee*, Young-Kyoo Kim(Korea Ginseng & Tobacco Research Institute)

Abstract : Crude oils in the rhizoma of fresh and dried Gastrodia elata were obtained by a simultaneous
steam distillation and extraction(SDE) method using #-pentane/diethyl ether (1:1) as solvent, and their
volatile constituents were analyzed by gas chromatography-mass spectrometry(GC/MS). A total of 39
volatile flavor constituents (11 acids, 13 alcohols, 6 hydrocarbons, 7 carbonyls, 2 esters) and 25 constituents (6
alcohols, 13 acids, 4 hydrocarbons, 1 carbonyl, ester) were identified in the fresh and dried Gastrodia elata
respectively. The major volatile components of the fresh and dried sample were hexadecanoic acid(66.78%,
50.72%), 9-hexadecenoic acid(8.07%, 9.58%), heptadecanoic acid(2.01%, 0.13%), pentadecanoic acid(6.41%,
4.94%), p-cresol(1.43%, 0.52%) and cyclododecene(1.83%, 6.00%).

Key words : Gastrodia elata, essentalil oils, flavor constituents
* Corresponding author
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Table 6. Fatty acid composition of squid viscera oil-added mackerel Table 6. Fatty acid composition of squid viscera oil-added mackerel
burgers burgers
Raw material Products” Ref » Raw material Products” Ref 2
Mackerel Pig Refined ol (C) () o oronee Mackerel Pig Refined oil (C) (G) elerence
14:0 49 1.3 4.1 29 34 12 140 19 13 41 29 34 12
15 Oiso 02 01 0.2 01 02  ND” 15 : Oiso 02 01 0.2 01 02 ND”
15:0 0.7 0.1 05 04 04 0.1 15:0 0.7 0.1 05 04 04 0.1
16 : Oiso 0.1 0.2 01 01 ND 16 : Oiso 0.1  trace 0.2 01 01 ND
16:0 191 19.1 20.7 189 226 16:0 19.1 222 19.1 207 189 226
17:: Giso 0.1 0.2 01 01 ND 172 Qiso 0.1 0.1 0.2 01 01 ND
17:0 0.7 0.9 05 06 ND 17:0 07 ND 0.9 05 06 ND
18:0 4.0 2.8 057 111 18:0 40 121 2.8 70 57 11
20:0 0.4 ND 03 01 0.2 20:0 0.4 0.1 ND 03 01 0.2
Saturates  30.2 28.0 321 295 35.2 Saturates 302 36.0 28.0 321 295 352
16 : 1n-7 47 55 35 34 2.0 16 1n-7 47 1.9 5.5 35 34 2.0
16: 1n-5 0.5 0.3 02 03 ND 16: 1n-5 05 ND 03 02 03 ND
18:1n-9 144 14.6 281 203 404 18 1n-9 144 409 14.6 281 203 404
18:1n-7 3.3 3.9 36 4.2 44 18 10-7 33 54 3.9 36 42 44
18:1n-5 0.2 0.6 02 03 0.1 18:1n-5 0.2 0.1 0.6 0.2 03 0.1
20:1n-9 4.3 5.7 26 4.0 0.7 20 : 1n-9 4.3 0.8 5.7 26 40 0.7
20 : 1n-7 0.3 0.5 01 05 ND 20 1n-7 03 ND 05 01 05 ND
221 1p-11 0.1 ND 0.1 ND ND 221 1n-11 01 ND ND 01 ND ND
22:1n9 5.6 4.8 29 37 ND 221 1n-9 56  ND 4.8 29 37 ND
22 :1n-7 0.6 trace 0.3 0.1 ND 22 1 1n-7 0.6 ND trace 03 01 ND
24:1n9 0.6 0.4 03 01 ND 24:1n-9 0.6 ND 0.4 0.3 01 ND
346 36.3 419 371 47.6 Monoenes ~ 34.6  49.1 36.3 419 371 476
0.3 0.3 02 0.3 0.1 16 2n-4 0.3 0.1 0.3 02 03 0.1
0.3 0.1 03 04 0.3 16: 3n-4 0.3 04 0.1 03 04 0.3
0.4 0.2 02 03 ND 16: 4n-3 04 ND 0.2 02 03 ND
1.7 0.7 72 47 151 18:2n-6 1.7 13.2 0.7 7.2 47 15.1
0.2 0.1 0.2 01 ND 18 2n-4 0.2 ND 0.1 0.2 01 ND
13 0.5 09 09 0.7 18:3n-3 1.3 0.3 0.5 0.9 09 0.7
2.8 0.8 14 12 0.1 18 4n-3 2.8 0.1 0.8 1.4 1.2 0.1
ND 0.1 ND 0.2 0.5 20 2n-9 ND 0.5 0.1 ND 0.2 0.5
0.2 0.1 0.3 01 ND 20: 2n-6 02 ND 0.1 03 01 ND
0.2 0.2 0.2 03 ND 20 3n-3 02  ND 0.2 02 03 ND
1.1 0.9 0.8 0.9 0.2 20 4n-6 11 0.3 0.9 0.8 09 0.2
0.1 0.3 04 04 ND 20 4n-3 01 ND 0.3 04 04 ND
8.0 103 39 84 ND 20 :5n-3 80 ND 10.3 39 84 ND
0.3 ND 01 0z ND 21:5n-3 03 ND ND 01 02 ND
0.2 0.2 01 01 ND 22:4n-6 02 ND 0.2 01 o1 ND
0.4 0.3 03 02 ND 22 5n-6 0.4 ND 0.3 03 02 ND
14 0.4 0.7 05 ND 22:5n-3 14 ND 0.4 0.7 05 ND
158 20.1 86 14.2 ND 22 60-3 158 ND 20.1 86 142  ND
35.2 35.7 26.0 334 17.0 Polyenes 352 149 35.7 260 334 170
PProduct codes(C and G) are the same as shown in Table 1. “Burger YProduct codes(C and G) are the same as shown in Table 1.

on the market. “ND : not detected. PBurger on the market.  “ND: not detected.



