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Extraction of Pigment from Sea Mustard (Undaria pinnatifida)
using Supercritical Carbon Dioxide and Entrainer

Seok-Ki HONG, Byung-Soo CHUN" and Sun-Young PARK

Faculty of Food Science & Biotechnology, Pukyong National University/Institute
of Seafood Science, Pusan 608-737, Korea

In order to develop a new separation technology, supercritical fluid extraction process was used to produce high purity pigments and
fatty acids from seaweed (Undaria pinnatifida). Supercritical carbon dioxide was used as a solvent and ethanol as an entrainer. The
sample was treated by a frozen drier and experiments were conducted with a semi-batch flow system at various operating conditions
(pressure range, 10.3~17.2MPa; temperature range, 30~45C; particle size, 500~1,000 ym; extraction time, 60 min).
Characteristics of the recovered pigment (chlorophyll a) and fatty acids were detemuned by UV-spectrophotometry and gas
chromatography, respectively. The highest extraction efficiency for fatty acids and pigments was achieved at 12.4 MPa, 35C, 500 ym

of seaweed size.
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Fig. 1. Schematic diagram of supercrifical fluid process.
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Fig. 2. Effect of temperature change on pigment extraction
(sample weight=30g, ethanol=3 mL/min, extraction
time=60 min%.
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Fig. 3. Effect of temperature and size on pigment extraction
using SCF (sample=30g, flow rate=15 mL/min, pre-
ssure=12.4 MPa, extraction time=60 min).
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Fig. 4. Effect of pressure and size on pigment extraction using
SCF (sample weight=30g, ethanol=3 mL/min, tem-
perature=35C, extraction time=60 min).
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Fig. 5. Effect of entrainer flow rate on pigment extraction

using SCF (sample weight=30g, temperature=35C,
extraction time=60 min).
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Fig. 6. Effect of particle size on pigment extraction using SCF
(sample weigh=30g, ethanol=3 mL/min, extraction
time=60 min%.
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Fig. 7. Extraction curve for the Undaria pinnatifida pigment
using carbon dioxide solvent with ethanol at 12.4 MPa
and 35C (sample weight=30g, size=500 m).
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Fig. 8. Comparision of extracted amount of chlorophyll a for
SFE and control (solvent extraction) (sample=30g,
size=500 ym, flow rate=15 mL/min, extraction time=
60 min).

Table 1. Fatty acid composition of oil extracted by using SCF
at various extraction conditions

P Temp. Ethanol Fatty acid composition (area %)
(MP2) (C) (mL/min) 140 16:0 1871 182 183 184 2000 210
103 40 3 756 3043 1207 784 900 1327 1127 847

724 2997 1346 775 911 1312 1101 834
138 4 873 3265 1525 680 774 932 1036 850
1516 40 792 3017 1258 780 915 1305 1110 8.2

Control* 907 3094 1271 742 802 1126 1266 792
* Untreated sample

138 40

124 30 3 615 3039 1215 783 910 1410 1158 870
124 35 1 634 3132 1241 770 1049 1417 983 124
124 3 2 700 3013 1193 791 943 1375 1143 843
124 35 3 635 3245 1308 756 921 1311 1050 7.74
124 3 4 621 2120 1307 811 966 1444 1218 912
124 40 3 907 3114 1246 751 890 1288 1016 787
124 4 3 764 2931 1232 774 923 1375 1137 863

3

0

3

Gt 29UA 32 A4 F2 AL myristic acid (141 0),
palmitic acid (16 : 0), oleic acid (18 : 1), linoleic acid (18 : 2),
linolenic acid (18 : 3), y-linolenic acid (18 : 3), octadecatetrae-
noic acid (18 :4), arachidic acid (20:0), hencicosanoic acid

(21:0) Eolut.
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