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Extraction of Anchovy Qil by Supercritical Carbon Dioxide

Sang-Bin Lim*. Mi-Kyung Jwa* and Dae-Jin Song*

ABSTRACT

Anchovy oil was extracted by supercritical CO:. and extraction yield and fatty acid composition were measured
in the extract and residual fractions. EPA and DHA were 7.6~13.3% and 16.2~18.3% for the original anchovy
oil. The extraction yield of anchovy oil increased as the extraction temperature decreased. Essentially no great
differences were noticed in the fatty acid composition of the oil extracted under different extraction temperatures.
Anchovy oil mixed with silver nitrate-coated silica gel was extracted by only SC-CO: for 2 hr and by ethyl
acetate-modified SC-CO» for 2 hr at 60°C/276 bar. This produced higher extraction yield and higher
concentration of EPA and DHA in the residual fraction. Starting with anchovy oil containing 13.3% EPA and
16.2% DHA. the residue fraction containing 23.9% EPA and 31.1% DHA was obtained.
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Fig. 1 Flow diagram of supercritical fluid extraction
system. (BPR: back pressure regulator, CV:
check valve. EV: extraction vessel. F: filter.
FT: flow totalizer, HE: heat exchanger.
HPP: high pressure pump. MV: metering
valve. P: pressure gauge. R: rotameter. RD:
rupture disk. S: separator, T: temperature
indicator. TK: carbon dioxide tank)
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Table 1 Fatty acid compositions{wt%) of anchovy
oil at different season of catches.

Fatty Catch date
Common name .

acids  1996. 9. 1997. 4.
Myristic Cl4:0 10.7 11.6
Myristoleic Cl4:1 0.5 0.3
Palmitic C16:0 255 223
Palmitoleic C16:1 69 12.7
Stearic C18:0 5.1 4.7
Oleic C18:1 10.6 8.2
Linoleic C18:2 2.8 16
Linolenic C18:3 20 0.9
Eicosenoic C20:1 74 5.4
Eicosadienoic C20:2 1.5 14
Arachidonic C20:4 1.3 0.6
Eicosapentaenoic ~ C20:5 7.6 133
Docosahexaenoic  C22:6 18.3 16.2
Saturates 413 386
Monoenes 254 26.6
Polyenes 333 348
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Fig. 2 Extraction yield of SC-CO- fractions obtained
from anchovy oil with different extraction
temperatures at 345 bar.
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Fig. 3 Fatty acid composition(wt%) of SC-CO.
fractions obtained from anchovy oil with
different extraction temperatures at 345 bar.
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Table 2 Fatty acid compositions(wt%) of the fractions from anchovy oil mixed with silver nitrate-coated silica
gel extracted by only SC-CO: for 2 hr and by ethyl acetate modified SC-CO; for 2 hr at 60°C/276 bar.

Extraction time(min)

Fatty acids Feed ) 20 50 180 210 10 Residue
% Extract 100 183 77 6.7 132 112 6.6 36.3
collected

C14:0 116 18.0 170 180 162 152 140 28
Cl4:1 03 05 05 05 05 - - 02
C16:0 223 274 75 278 275 26.7 26.4 136
C16:1 127 16.0 155 16.0 16.1 16.0 155 71
C18:0 47 47 49 49 50 5.0 50 43
C18:1 82 89 9.2 9.1 9.4 95 9.4 6.4
C18:2 16 18 16 16 16 16 18 15
C18:3 09 08 08 07 08 08 11 10
C20°1 54 A7 55 56 6.2 6.4 65 49
C20:2 14 13 15 15 16 18 18 11
C20:4 0.6 -- 06 0.6 07 06 06 09
EPA 133 77 73 65 67 72 79 239
DHA 162 77 73 70 73 8.0 9.3 311
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