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Abstract

For the effective utilization of dark meat separated as by-product from skip-jack canning, the dark meat
concentrate (DPC) was prepared by removal of extractable materials with ethanot from dried dark meat. Dark
meat protein hydrolysate (DPH) was prepared by the hydrolysis of DPC with a-chymotrypsin. ¢-Chymotrypsin
hydrolysed DPC to the extend of 79% during 10hr. The solubility over a pH range 1~12 showed similar trend
on the both of DPH and DPC. The highest solubility was 81% on the DPH and was 36% on the DPC at pH 3,
The lowest sclubility was 65% on the DPH and was 22% on the DPC at pH 7. The content of total free amino
acid was higher in the DPC than in the DPH, but the content of total essential free amino acid was higher in
the DPH. Especially, the contents of taurine in the DPC and DPH were much higher than those of other amino
acids. The result of sensory evaluation on the fish sauce analogue showed good taste, color and odor at the
supplemented level of 8g DPH per 100m! of raw solution of fish sauce analogue and didn’t show significant
difference compared with market fish sauce (p<0.05). On the preparation of surimi gel, 2% substitution of
DPH for the supplemented starch was the most appropriate level.
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Table 1. Formulation of surimi gel preparation
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[ Frozen Alaska pollack surimi? (~3C ~ 37T

1Ly grinding {10min. finai temperature; —.9C)
i (Adding wheat starch and other additives)

———;—2,\,, grinding {8min. final temperature; +4.5°C)
‘-(Adding salt)

3,9 grinding (Smin, final temperature; +10°C)
(Adding DPH)

Moulding

1 frying (130C ~ 140°C, 2min)

L2, frying (150°C ~ 160°C, 50sec)

Sponge rolling method

(=25}

Fig, 1. Flow dtagram of preparation process for surimi gel.

Sample description (%)

Components -

Control DPH 0.5* DPH 1 DPH 2 DPH 3 DPH 4
Alaska pollack surimi 74.80 74.80 74.80 74.80 74.80 74.80
DPH (.00 0.50 1.00 2.00 3.00 4.00
Wheat starch 8.50 8.00 7.50 6.50 5.50 4.50
Wheat flour 6.00 6.00 6.00 6.00 6.00 6.00
Egg white 3.80 3.80 3.80 3.80 3.80 3.80
NaCl 1.50 1.50 1.50 1.530 1.50 1.50
Soyprotein 1.20 1.20 1.20 1.20 1.20 1.20
Skip-jack extracts 115 1.15 1.15 1.15 1.15 1.15
D-Xylose 1.20 1.20 1.20 1.20 1.20 1.20
MSG 1.30 .30 1.30 1.30 1.30 1.30
Glycine .15 0.15 0.15 0.15 0.15 0.15
Potassium sorbate 0.40 0.40

0.40 0.40 0.40 0.40

*Numbers behind DPH indicate the substituted amount of DPH for wheat starch

DPH ; Dark meat protein hydrolysate
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Table 2. Proximate chemical composition of dark meat, dark
meat protein concentrate(DPC), dark meat protein

" hydrolysate(DPH) (%)
Composition Dark meat oeCH DpPH
Moisture 67.90 5.40 5.42
Crude protein 2000 7530 87.36
Crude lipid 5.20 0.41 -
Ash 2.00 15.20 5.12
Carbohydrate 4,80 3.69 20

*DPC @ Dark meat protein concentrate
DPFH 1 Dark meat protein hydrolysale
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Fig. 2. Rate of hydrolysis of the dark meat protein concen-
trate by @-chymotrypsin.
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Fig. 3. Effect of pH on solubility of the dark meat protein con-
centrate and dark meat protein hydrolysate.
[ ; Dark meat protein concentrate.
M ; Dark meat protein hydrolysate.
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Table 3. Free amino acid composition of dark meat protein
concentrate (DPC) and dark meat protein hydroly-
sate (DPH)

DpC* DPH

Amino acids

mg," 1 OOg % mg;‘ 1 OOg %

Lysine 249.6 4.2 179.8 3.9

Histidine 633.4 1.5 2029 4.4
Threonine 1723 29 207.4 4.5
Valine 416,0 7.0 1,065.9 23.1
Methionine 160.5 2.7 221.3 4.8
Isoleucine 89.1 1.5 129.1 2.8
Leucine 392.2 6.6 465.6 10.1
Phenylalanine 255.5 4.3 359.6 7.8
Essential A.A. 2,418.6 40.7  2,830.7 61.4
Aspartic acid 47.5 0.8 23.7 0.5
Arginine 5111 8.6 239.7 5.2
Serine 71.3 1.2 36.9 0.8
Glutamic acid 190.2 3.2 115.2 2.5
Proline 83.2 1.4 166.0 3.6
Glycine 338.7 5.7 106.0 2.3
Alanine 451.7 7.6 401 1 8.7
Tyrosine 213.9 3.6 78.4 1.7
Tauring 1,616.4 27.2 1,779.6 386

Nonessential A.A, 3,524.0 59.3 1,779.6 386

Total amino acid 5,942.6 1000 46103 1000

*DPC : Dark meat protein concentraie
DPH ! Dark meat protein hydrolysate
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Table 4. Sensory evaluation of fish sauce analogue with the
supplement of dark meat protein hydrolysate

Mean score"!
DPH (g} - - —

Taste Color Odor

¢ 3.2 3.5 3.7

2 3.4 3.6 3.3

4 3.5™ 3.7 3.6

8 3.7 3.8 3.0
e 3.3 3.5 3.0

Vaiut;s in the same column with d:fferent superscript Ietters
are significantly different (p<0.05}

Table 5. Sensory evaluation of the fish sauce analogue com-
pared to the market fish sauce

Mean score”

Overall
Product o "
Taste Color Odor acceptability
FSA 3.9 3.8" 34 41
MS 4.1 3.9 2.0 3.9

"Values in the same column with different superscript letters
are significantly different (p < 0.05)
FSA : Fish sauce analogue
MS : Market sauce
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Tabte 6. Sensory evaluation of surimi gel suppiemented dark
meat protein hydrolysate

Product —— M(_e_an score’ Overall
Taste  Color  Odor  Texture accep{abailty

Contro} 4.3 3.7 4.2 4.00 4.2
DPHO.S5* 404 3.8 3.9 4.0m" 3.9
DPH 1 3.8 3.7" 3.6 3.8m 3.7
DPH 2 3.7 3.7 3.4° 3.9m" BN
DPH 3 2.3 3.7 2.3 2.4 2.6
DPH 4 2.0 2.6 2.0¢ 2.2¢ 2.3

"Vatues in the same column with different superscript ietters
are significantly different {p < 0.05)

*Numbers behind DPH indicate the substituted amount of
DPH for wheat starch in the preparation of surimi gel
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