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Abstract

Supercritical carbon dioxide(SC-CO,) has been used to extract the sea tangle with or without the presence of
cosolvent. The extract was analyzed by GC and GC/MS technigue. The extract was composed of five major
components in the order of 24-methylene-25,26,27-trimethylcholesterol, oleic acid, palmitic acid, myristic
acid and 2-benzoylguaiazulene. In the use of SC fluid, the higher molecular weight (MW) components were
extracted, while in the use of hot water, the lower MW components were extracted dominantly. The amount
of 24-methylene-25,26,27-trimethylcholesterol and oleic acid extracted with only SC-CO, were more than
0.3 wt% of the powdered sea tangle. With the presence of cosolvent ethanol, 24-methylene-25,26,27-trimeth-
ylcholesterol, 2-benzoylguaiazulene, oleic acid and palmitic acid were extracted more than 0.3 wt% of the
powdered sea tangle. The lower MW compounds as well as acids were extracted completely in 30 min with
cosolvent ethanol. It is speculated that the polarity of ethanol and solvent effect increase the solubility of the

components in SC-CO, and ethanol.
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Table 1. Volatile compounds identified from sea tangle extracts with various cosolvents

L Peak area (%)
Compounds Retention time
Only CO, Methanot Hexane Ethanol
Azulene, 1,4-dimethyl-7-(1-methylethyl) 8.362 3.39 - - -
Myristic acid 9.191 9.13 6.88 8.35 8.45
9-Hexadecenoic acid 13.780 0.97 2.00 1.40 4.12
Palmitic acid 14416 9.78 6.96 15.14 16.04
5,8,11,14-Eicosatetraenoic acid, methyl ester 16417 1.21 270 1.60 132
Tricyclohexadeca-3,15-diene 16.575 4.21 6.03 3.17 1,93
8,11,14-Eicosatrienoic acid 18.757 2.66 3.74 1.81 0.99
Oleic acid 19.431 15.53 18.54 23.04 25.65
Stearic acid 20.025 3.16 2.55 374 3.66
Ethy! arachidonate 23.896 2.74 1.59 1.81 097
2-Benzoylguaiazulene 26.545 9.43 6.84 6.63 594
Stigmasta-5,24-dien-3-ol 36.633 0.50 0.81 - 0.56
2,4,6-Tris-(1-phenylethyl)-phenol 41.338 11.89 3.15 1.36 1.48
24-Methylene-25,26,27-trimethylcholesterol 46.599 17.22 30.90 25.79 17.51
Fucostenone 49.063 2.19 31 3.37 2.19
Unknown compounds 5.99 420 2.79 9.19
Table 2. Changes in volatile compounds from the sea tangle extracted by only supercritical carbon dioxide with the
extraction time
L. Extraction time(min)/peak area (%)
Compounds Retention time 0 30 0 %0 20
Azulene, 1,4-dimethyl-7-(1-methylethyl) 8.362 452 2.63 4.58 224 1.89
Myristic acid 9.191 8.02 5.18 5.54 5.60 7.80
9-Hexadecenoic acid 13.780 121 1.74 1.51 1.88 1.59
Palmitic acid 14416 9.74 8.30 6.95 8.03 9.10
5,8,11,14-Eicosatetraenoic acid, methyl ester 16417 3.50 1.70 1.70 3.56 3.19
Tricyclohexadeca-3,15-diene 16.575 7.13 3.31 2.54 3.07 4.90
8,11,14-Eicosatrienoic acid 18.757 2.04 1.02 1.27 1.56 1.42
Oleic acid 19.431 10.50 1543 11.95 11.34 8.86
Stearic acid 20.025 4.46 6.10 226 2.73 -
Ethyl arachidonate 23.896 4.01 1.87 2.04 229 2.83
2-Benzoylguaiazulene 26.545 841 9.11 8.78 9.68 9.26
Stigmasta-5,24-dien-3-ol 36.633 2.15 1.48 1.21 1.88 -
2,4,6-Tris-(1-phenylethyl)-phenol 41.338 751 11.84 15.04 11.29 4.05
24-Methylene-25,26,27-trimethylcholesterol 46.599 19.29 19.00 19.76 21.89 33.08
Fucostenone 49.063 3.56 2.17 1.87 248 443
Unknown compounds 3.95 9.12 13.00 10.48 7.60
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Table 3. Changes in volatile compounds from the sea tangle extracted by SC-CO, with ethanol as a cosolvent in

terms of the extraction time

L Extraction time(min)/peak area (%)
Compounds Retention time 0 0 0 30 20
Azulene, 1,4-dimethyl-7-(1-methylethyl) 8.362
Myristic acid 9.191 9.68 7.19 - - -
9-Hexadecenoic acid 13.780 1.43 1.11 691 15.18 3042
Palmitic acid 14.416 20.53 15.10 - - -
5,8,11,14-Eicosatetraenoic acid, methyl ester 16417 1.13 0.76 4.44 - -
Tricyclohexadeca-3,15-diene 16.575 1.63 0.73 - - -
8,11,14-Eicosatrienoic acid 18.757 1.34 0.81 - - -
Oleic acid 19.431 30.05 27.33 - - -
Stearic acid 20.025 1.72 5N - - -~
Ethyl arachidonate 23.896 1.54 1.27 - - -
2-Benzoylguaiazulene 26.545 4.39 933 31.21 35.05 3372
Stigmasta-5,24-dien-3-ol 36.633 0.59 1.14 - - -
2,4,6-Tris-(1-phenylethyl)-phenol 41.338 0.74 0.87 - - -~
24-Methylene-25,26,27-trimethylcholesterol 46.599 18.23 19.61 38.01 30.46 20.51
Fucostenone 49.063 243 243 8.89 10.89 11.33
Unknown compounds 4.57 6.61 10.54 8.42 4.02
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Fig. 3. Changes in extraction yield of sea tangle during
extraction time by SC-CO, and ethanol. ( O : 24
Methylene-25,26,27-trimethylcholesterol, @ t. 2-Benzoyl-
quaiazulene, A : Oleic acid, A : Palmitic acid, [J : 9-
Hexadecenoic acid, B : Fucostenone, 4 : Myristic acid).
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