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Abstract

The purpose of the present work is to find out the optimal conditions for the production of filefish protein
preparations and to define the functional properties of the protein products. Fish protein concentrate (FPC)
and fish protein isolate (FPI) were prepared by extraction of whole or headed and gutted filefish with various
organic solvents. The resuits of the present study are as follows;

1. Among the solvents tested iso-propyl alcohol appeared to be the most effective for the extraction of
lipid and also for that of trimethylamine from the fish muscle.

2. The optimal extraction time showed to be 20 minutes with ethyl or iso-propyl alcohol at 65-70 °C under
adequate mixing. .

3. The most effective solvent ratio to the weight of fish material was proved to be 5:1 at the first
extraction and to be 2:1 at the second stage.

4. The lipid content of the protein preparations reduced to below 0.5% by the third stage of extraction of
headed or gutted filefish. The protein concentrate from whole fish, however, showed the lipid content
of 0.27-0.31% only after the fifth stage of extration.

5. The protein contents of the protein concentrate and the protein isolate from whole filefish were 81.08%
and 87.41%, and the lipid contents of the two protein preparations were 0.43% and 0.45% respectively.

6. Higher calcium content was found in the protein concentrate rather than in the protein isolate. No
sodium and potassium in the protein isolate were detected while the fish concentrate appeared to
contain a considerable amounts of both elements.

7. The functional properties, such as suspended solids, wetability, emulsion stability and foam viscosity

of the filefish protein isolates were proved to be higher than those of the protein concentrate.
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Table 1. The percentage contents of moisture, ash,
crude fat and protein of the raw filefish used

Moisture Ash Crude fat Crude protein

Fish @ ) (%) (%)
Whole fish 75.69 3.07 4.97 16.25
Headed &

gutted fish 77.42 2.04 2.84 17.54
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where Vi: volume of extract(ml)

Gs: weight of fish(g)

N.: nitrogen content of fish(g/100g)

N;: nitrogen content of dry curd{g/100g)
G;: weight of dry curd obtained from 200m!/

extract(g)
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Table 2. Analytical condition for the determination of
trace elemenis using atomic absorption

spectrophotometer
Elements Wave length (nm)  Slit (nm) Flame
Ca 422.7 0.7 C:H: — Air
Mg 285.2 0.7 Czhz — Air
Na 598.0 0.7 C:H: — Air
K 766.5 0.0 CzH: — Air
Cu 324.7 0.7 CzH: — Air
Fe 248.3 0.7 C:H: — Air
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Table 3. Effect of extraction. time on the lipids
extraction with hexane, ethanol and iso-
propyl alcohol

Extraction time Residual lipid in dried cake (%)

(min) hexane ethanol iso-propyl alcohol

5 2.21 2.16 1.80
10 2.06 1.58 1.61
15 1.78 1.28 1.13
20 1.20 0.87 0.74
25 0.92 0.82 0.66
30 0.71 0.62 0.63
40 047 0.45 0.44
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Table 4. Effect of extraction. solvent ratio on lipid

extraction. with hexane, ethanol and iso-
propyl alcohol

Sample vs.
extraction
solvent ratio

Residual lipid in dried cake (%)

hexane ethanol iso-propyl alcohol

1:1 1.86 1.56 1.20
1:2 1.21 0.86 0.77
1:3 1.01 0.72 0.51
1:5 0.74 0.56 0.39
1:10 0.39 0.40 0.27
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Fig. 1. Effect of number of extraction with different
solvents on the extract of lipids from headed
and gutted filefish
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Fig. 3. Effect of ethanol concentration on the extration
TMA and water soluble protein from filefish

Weight of fish ; 150 g

Volume of fish ; Ist ; 750 ml
2nd 5 300 mi
3rd ;300 m!

Extraction time 7 20 min.

Number of extraction ; 3
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Fig. 4. Effect of ethanol concentration on lipid extrac-
tion. from filefish

Weight of fish ; 150 ¢

Volume of solvent ; 1st ; 750 mi
2nd ; 300 ml
3rd ; 300 m!

Extraction time i 20 min.

Number of extraction ; 3
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Fig. 5. Effect of IPA concentration on the extraction
TMA and water soluble protein from filefish

Weight of fish ; 1508

Volume of solvent ; lst ; 750 mi
2nd ;300 mi
3rd ;300 mi

Extraction time ;20 min.

Number of extraction ; 3
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Fig. 6. Effect of IPA concentration on lipid extraction

from filefish

Weight of fish ; 150 g

Volume of solvent ; 1st ; 750 ml
2nd ; 300 m!
3rd i 30ml

Extraction time ;20 min.

Number of extraction ; 3
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Table 5. Weight of precipitates and isolation yields of protein precipitated from extracts at pH variables

A7

4]

‘;J_-“_H el

pH Protein Weight of Protein Isol_ation

treatment ) concentration precipitate concgnfration yield
in supernatant (%) © of precipitate (%) (%)

25 25.61 0.57 70.37 17.73
3.0 12.61 1.50 83.21 51.90
35 11.17 1.65 83.46 56.76
4.0 5.51 1.98 86.52 70.39
4.5 4.26 2.13 8741 75.71
5.0 4.69 2.02 87.07 72.47
5.5 5.96 1.95 86.32 69.33
6.0 10.95 1.67 84.41 58.49
6.5 12.40 1.52 83.76 52.81
- 7.0 15.30 1.10 81.83 37.39
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Table 6. Suspended solids of fish protein isolate
compared to fish protein concenirate and
soybean protein isolate at pH 7.0

. Distilled water 5% NaCl
Protein samples %) %)
Fish isolate

Whole fish 60.15 30.01

Headed/gutted 62.21 29.84
FPC

Headed/gutted (EtOH) 10.01 6.75

Whole fish (EtOH) 10.00 6.86

Headed/gutted (IPA) 9.95 6.82

Whole fish (IPA) 10.00 6.89
Soy isolate 50.22 29.94

584 (wettability)

Table 7ol veld wie}l Fo] FPI& F&Aol ol%
S48, FPC9 SPIx &4l #3& xedFx
Ak FPCEME Kool Fifidl 2oz dol Uz

Table 7. Wettability of fish protein isolate compared
to fish protein concentrate and soybean

protein isolate
Protein samples Wettabilty
Fish isolate
Whole fish excellent
Headed/gutted excellent
FPC
Headed/gutted (EtOH) poor
Whole fish (EtOH) poor
Headed/gutted (IPA) poor
Whole fish (IPA) poor
Soy isolate fair

Sample classified follows;
Excellent: Sample bacame wet within 2 min. or less
Good: Sample bacame wet within 2-5 min.
Fair: Sample bacame wet within 5-15 min.
Poor: Sample bacame wet within more than 15 min.
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Fig. 7. Foam viscosity of fish protein isolate (headed &
gutted) and soybean protein isolate after 5
minutes
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Fig. 8. Foam viscosity of fish protein isolate (headed &
gutted) and soybean protein isolate after 60
minutes
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§. Table 9. Proximate analysis of raw filefish, fish
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-
. Moisture Lipid Protein Ash
60 Protein samples %) (%) ) (%)
Raw fish
0 03 06 15 3 6 12 30 60 Whole fish 75.7 50 163 3.1
R. P.M. Headed/gutted 774 28 175 2.0
Fig. 9. Foam viscosity of fish protein isolate (headed & Fish isolate
gutted) and soybean. protein. isolate after 120 Whole 9.4 05 874 29
minutes Headed/gutted 9.4 0.3 886 14
FPC
O™ oMM (emulsion stability) Whole (EtOH) 10.9 0.5 8064 7.7
Table 8ol vhebut upeb zre] £ (whole fish) = Headed/gutted (EtOH) 10.0 04 830 65
Whole (IPA) 10.5 04 811 76
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Table 8. Emulsion. stability of fish protein isolate
compared to fish protein concentrate and

Headed/gutted (IPA) 9.9 04 830 6.5

Table 10. The contents of elements in fish protein
isolate, fish protein concentrate and soybean
protein. isolate

(uglg)

soybean. protein isolate \ Sample Fish isolate Soy protein
FPC* .

Protein samples Emulsion stability (%) Elements\ Whole Headed/gutted isolate
Fish isolate Ca 364 111 19850 775
Whole 41.80 Mg 100 34 1390 284
Headed/gutted 40.02 Na > 1923 7650

- -

FPC* 6.82 K * 950 558
Soy isolate 40.15 Cu 64 46 51 14
Fe 60 634 452 86
* FPC prepared by iso-propyl alcohol extraction of Cr 40 36 36 71

whole fish

—MA RS
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* FPC prepared by iso-propyl alcohol extraction of
whole fish

** Nonedetectable
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