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Abstract

For the effective utilization of skipjack tuna viscera, a study was carried out to investigate the
applicability of viscera protein hydrolysate (VPH) as a protein supplement in the processing of imitation
sauce and bread. The optimum extraction and hydrolyzation conditions for the production of viscera
protein concentrate (VPC) and viscera protein hydrolysate (VPH) were determined. Boiled viscera
could be extracted by ethyl alcohol without significant deterioration as a raw material for the further
processing. High quality of VPH could be obtained by hydrolysis with 1% pepsin under its optimum
condition (pH 1.65, 37C). The solubilities of VPC and VPH were 40% and 90%, respectively, and
the essential amino acid contents in two products were 48.7% and 63.2%, respectively. Especially,
the content of taurine, a physiologically important amino acid, was 94% in VPH. In experimental
preparations of imitation sauce and bread, panel test showed that the supplementation of 10% of
VPH in imitation sauce and 3~5% of VPH in bread was well accepted in sensory characteristics

such as color, flavor, taste and texture.
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Table 1. Basic formulation for the preparation of viscera protein hydrolysate (VPH) supplemented bread

Ingredients

Sample

VPH Wheat Yeast Salt Sugar Shortening Water

® Flour (g) (® (® ® oil (g) (ml)
Control 0 100 2 2 4 4 62
VPH 1 1 99 2 2 4 4 62
VPH 3 3 97 2 2 4 4 62
VPH 5 5 95 2 2 4 4 62
VPH 10 10 90 2 2 4 4 62
VPH 15 15 85 2 2 4 4 62
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Table 2. Proximate composition of viscera, visecra pro-
tein concentrate (VPC) and viscera protein hydrolysate
(VPH) from skipjack tuna

Sample  Moisture (%) Protein (%) Fat (%) Ash (%)
Viscera 75.30 15.70 5.90 1.30
VPC 6.66 75.90 033 12.40
VPH 2.85 85.97 - 6.45
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Fig. 1. Changes in the degree of hydrolysis of viscera
protein concentrate by the addition of pepsin(1%)
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Fig. 2. Effect of pH on the solubilities of viscera protein
concentrate and viscera protein hydrolysate

@—@; viscera protein concentrate, ]—__; viscera pro-
tein hydrolysate
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Table 3. Free amino acid composition of visera concen-
trate (VPC) and visera protein hydrolysate (VPH) from
skipkack tuna

VPC VPH
Amino acid
mg/100g % mg/100g %

Lysine 158.5 6.7 102.5 54
Histidine 2775 11.7 84.0 45
Threonine 75.0 3.2 95.5 5.0
Valine 103.0 43 184.5 9.7
Methionine 88.5 3.7 125.5 6.6
Isoleucine 92.0 39 1375 7.2
Leucine 232.0 9.8 285.5 15.0
Phenylalanine 1275 54 185.5 9.8
Essential Amino acid 1,154 487 1,2005 632
Aspartic acid 62.0 2.6 30.0 16
Arginine 164.0 6.9 80.0 42
Serine 69.5 29 385 2.0
Glumatic acid 202.5 8.5 125.0 6.6
Proline 36.0 15 103.0 54
Glycine 52.0 2.2 18.0 0.9
Alanine 113.0 4.8 105.0 5.5
Tyrosine 62.0 2.6 220 12
Taurine 455.0 19.2 179.0 94
Nonessential 12165 513 7005 368
amino acid

Total amino acid 23705 1000 19010 1000
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Tabel 4. Sensory scores of the imitation sauce and ma-
rket sauces S,, S;, and S;

Mean score?

Sample? Overall
era
Taste Color Odor Acceptance
IS 3.8 3.7 35° 4.0
S 4.0° 3.9° 4.12 3.8
S, 38 3.7 34° 3.7
S; 3.0° 3.1° 3.0 35°

#<Values are means of 10 scores. Means with the same
letter in a columm are not significantly different (p<%
0.05).

Dnterpretation of scores: 5; very good, 4; good, 3; accep-
table, 2; poor, 1; very poor.

BIS: imitation sauce (80% raw hydrolyzed+20% fermen-
ted sauce) S; & S; : 80% acid-hydrolyzed+20% fermen-
ted sauce S3: 50% acid-hydrolyzed + 50% fermented sauce.

Table 5. Sensory scores of viscera protein hydrolysate
supplemented breads

Mean score’

Sample?

Taste Color Odor Texture Overall

acceptance

Control 41?2 3.8 4.07 4.0° 4.0°
VPH 1 4.0° 39 3.8 3.9 3.9
VPH 3 3.7 3.8 3.5° 3.7 3.7
VPH 5 35b 3.8 3.2 3.8 3.6%
VPH 10 2.2¢ 3.0° 2.4¢ 2.7° 2.6°
VPH 15 2.0¢ 2.7 2.1 25° 2.3

®Values are means of 10 scores. Means with the same
letter in a columm are not significantly different (p<0.05).
UInterpretation of scores: 5; very good, 4; good, 3; accep-
table, 2; poor, 1; very poor.

Samples refer to Table 1.
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