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Processing of Protein Concentrate and Fatty Acid Extraction from
Tuna Viscera using Supercritical Carbon Dioxide

Byung-Soo CHUN", Sung-Ok YOON and Seung-Jin LEE

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

Supercritical fluid extraction was explored as a method for removing lipids and bad odor from tuna viscera. Selected conditions of
extraction pressure, time, temperature and sample size were evaluated for effective removal of lipids and bad odor. Supercritical
carbon dioxide was used as a solvent and the extraction was performed at semi-batch flow type. The experimental conditions used
in this work was the range of pressure from 1,500 psig to 2,000 psig, the temperature from 25C to 40C and dried sample size from
0.2mm to 1.0mm. The main fatty acids extracted from tuna viscera were palmitic acid (16:0), heptadecenoic acid (17:1) oleic
acid (18:1) and docosahexaenoic acid (22:6). Protein concentrate was obtained without deformation the optimum condition at 35C,
1,800 psig and 0.25mm of the size. In the concentrate after supercritical carbon dioxide extraction, the major amino acids were

glutamic acid, leucine and lysine.
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FALRAA 2 HFE AXAD JoH, 4FAARM AN Moz 2Ea o)AE AAY A4S BMAR (AL 4T
FUHEL YEE T AT 599D KT HES AT A mo Az o8 & YgT AT BN B dTME
of ABAFLL FaFol M SR AL FACIG JH A nq srgz WAAE APl WS 4F T PR &
SR DHA EPA 2eim n@Mas Thatn sl S04 4z ogg 2502 297 dasesz e e A2
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%E (FPC)2 o F2EH gol op7tu| & AAZ o o] §us '
o]g3te] Az Aoz oFuddY HENS Folx, 4% 7}
3¢ gz APste] $59 2How Azstd 4gsga 9 Mz WY
o, gud Wy A% ANVt 74, BAH 2% ¥
31 ol 44 @ FPoE N80 o8y ofde 4R Mz Bxe
o gtk (93 E, 1995). B AYo} ALS-E Zlee] WA 1999d g€ A AA

294 22We YAH gAY JAdA SYsn], 2UA & (F)ELdde gy AFwol -50T, 5uHgd) A 5432
Ao BEA B4 98 EYNE F EHALY ¥y ax 2 2 EAE F -70C9 A ¥ Raso AL,
LEE AA AL AT £ Y FHoE AF Y ooE A
dolA 715 B2 M BAHER So o) $4HT Y& A2 g 4

& 2E71¢9 dvoltt (Lee and Lee, 1983; Cocero and Calvo,
1996; McHugh and Krukonis, 1986; Palmer and Ting, 1995; Pau-
laitis et al., 1982). ¥ Hardardottir and Kinsella (1988), Dun-
ford et al. (1997)& 294A #EHE A48l oFo EAde

*Corresponding author: bschun @ mail.pknu.ackr

207

=]

|AstgAaE & 999% 9] AFEE AB3tglen, E4E A
o2 EFA S-S ALY T Aate] B4 L lipid standard (fa-
tty acid methyl ester mixture: Sigma co., 189-19) & AF&-3te] Wi
=)

a
SER LY

~

£53% 4
gl WaoEye AAe AAY ¥F0Y



208 AYT 245 oA

A% 294 F2A A€ Fig 19 JEHYTE $22F ss5-3160.2
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%28 AF 02g% AOACY (1997) 22 methyl eaterd} & F
o] 1 uLE gas-chromatography (Hewlett Packard 589011, USA) ¢l
F3te £A43 929, columne Hp-Innowax (Fused crosslin-
ked polyethylene glycol Column, 30 mX0.32mm id., 0.15um
film thickness, Hewlett Packard, USA)& AH&-3t4ith.

Wol dolgle F#ZEL spectrophotometer (UV-con
933 series, Kontron, ltaly) & AF&3te] 562nmolA §3xE &
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form, analysis cycle time 160 min, flow rate (buffer: 0.45 mL/min,
ninhydrin: 025 mL/min) &} ZAA BA3%d.
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Fig. 1. Schematic diagram of supercritical fluid process.
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Fig. 2. Effect of time on extraction efficiency at constant tem-

perature and pressure.
Flow rate: 50 mI/min, Size: 0.25 mm.
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Fig. 3. Effect of temperature on extraction efficiency at diffe-

rent pressure.
Flow rate; 50 mL/min, Extracted time: 60 min, Size:
025 mm.
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Fig. 4. Effect of size on extraction efficiency at constant tem-

perature and pressure.
Flow rate: 50 mL/min, Extracted time: 60 min.
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Fig. 5. Effect of time on extraction efficiency at constant tem-
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Flow rate: 50 mL/min, Size: 025 mm.
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Fig. 6. Effect of temperature on extraction efficiency with a

different pressure.
Flow rate: 50 mL/min, Extracted time: 60 min, Size:
0.25 mm.
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Fig. 7. Effect of size on extraction efficiency at constant tem-

perature and pressure.
Flow rate: 50 mL/min, Extracted time: 60 min.
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n34 A9 DHAE €8 2,000 psig, =5 25ColA 127% 2
M g 322885 BT

X ok

Table 1. Fatty acid compositions of tuna viscera oil extracted
by supercritical carbon-CO. at different temperatures
and pressures

Fatty acids (area %)
14:0 160 1671 17:0 17:1 18:0 181 20:5 226
Control* 35 - 14 - 345 40 26 09 15 -

1,500 25 20 332 43 20 56 101 145 10 4l
30 18 396 36 18 06 115 168 08 27
35 16 249 30 16 46 84 110 06 17
40 10 235 14 09 05 06 57 01 10

1,800 25 15 30 26 17 61 01 101 07 04
30 14 295 28 14 23 07 125 05 16
35 11 20 26 19 61 05 108 L1 02
40 06 135 10 08 02 L1 42 - -

2,000 25 17 32 27 16 36 - 102 - 127
30 06 167 14 08 09 - 73 02 358
35 10 254 19 17 26 - 86 03 06
40 20 430 36 25 43 138 153 03 03

Pressure Tempperature
{psig) &)

*Untreated tuna viscera
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Table 2. Free amino acid content of tuna viscera treated and

untreated with supercritical CO: (/100 g sample)

Untreated tuna Treated tuna

Free amino acids

viscera viscera
Phosphoserine - -
Taurine 0.724 1.440
Aspartic acid 0.505 0.466
Threonine 0.578 0.409
Serine 0.560 0419
Asparagine - -
Glutamic acid 1.151 0.792
e-aminoapidic acid - -
Proline 0.578 0.440
Glycine 0.357 0.252
Alanine 0951 0.680
Valine 0.574 0.389
Cystine - -
Methionine 0.377 0213
Isoleucine 0.581 0425
Leucine 1.204 0.829
Tyrosine 0.578 0416
NH; 0.082 0.054
Ornithine 0.066 0.038
Lysine 0.790 0487
I-methylhistidine - -
Histidine 0.569 0.284
3-methylhistidine - -
Phenylalanine 0.676 0447
Carnosine - -
Arginine 0.829 0.468
Total 11.731 8.926

Table 3. Amino acid contents of tuna viscera treated and unt-

reated with supercritical CO, (2/100 g sample)

Treated tuna

Amino acids Untreated tuna

viscera viscera
Aspartic acid 491 5t
Threonine 268 3.06
Serine 194 224
Glutamic acid 7.61 8.62
Proline 227 293
Glycine 241 2.53
Alanine 326 3.69
Valine 372 4.03
Methionine 193 2.70
Isoleucine 3.10 3.60
Leucine 5.21 597
Tyrosine 229 2.50
Phenylalanine 231 2.99
Histidine 296 3.03
Lysine 5.55 6.07
NH; 1.07 1.31
Arginine 4.56 5.04
Total 5778 66.01
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