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Abstract

In order to utilize the protein source from a fish processing by -product, cod frame was hydrolyzed with
various enzymes such as tuna pyloric caeca crude enzyme (TPCCE), a-chymotrypsin, trypsin, papain
and pronase E. The TPCCE hydrolysate acquired the highest sensory properties on taste, odor and color.
The resultant cod frame protein hydrolysate (CFPH) which was hydrolyzed with TPCCE, was separated
through a series of ultrafiltration membranes with molecular weight cut—off (MWCQ) of 30, 10, 5 and
1 kDa, and four types of permeates including 30 K (permeate from 30 kDa membrane), 10 K (permeate from
10 kDa membrane), 5 K (permeate from 5 kDa membrane) and 1 K (permeate from 1 kDa membrane) were
obtained. The natural sauces were prepared with 30 K, 10 K, 5 K and 1 K hydrolysate, and the sauce prepared
with 1 K hydrolysate was the best score in sensory evaluations. In addition, the mixed sauce prepared
with 1 K hydrolysate and commercial soy sauce was similar to commercial sauce in sensory properties.
These results suggest that the mixed sauce would be utilized as the substitute of acid—hydrolysis sauce.
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Table 1. Sensory evaluation for the enzymatic hydrolysates prepared with TPCCE" and commercial enzymes

3)

, Mean score
Hydrolysateb Total score
Taste Odor Color

TPCCE 4.63° 43+1.2° 49+16° 47+0.3°
Papain 253° 23£14° 29+14° 24+05°
Pronase E 2.80° 13+1.3° 33+11° 3.8+05%
Trypsin 3.47° 2.8£0.7° 37+1.1° 39+08°
Chymotrypsin 433" 39*1.2° 44+06° 47+05%

1)TPCCE tuna pyloric caeca crude enzyme.

Respectlve hydrolysates were prepared with enzymes within the column.
Means within each column followed by the same letter are not significantly different (p<0.05).
5 points scale (1: undesirable, 2 slightly undesirable, 3: slightly desirable, 4: desirable, 5: very desirable).
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Fig. 1. Molecular weight distribution profiles of cod frame
protein hydrolysates by tuna pyloric caeca crude
enzyme (TPCCE) on HPLC with GPC column.
HPLC operation was carried out at flow rate 0.3 mL/min.
1, Carbonic anhydrase (MW 29,000); 2, Cytochrome C
(MW 12,400); 3, Aprotinin (MW 6,500); 4, Kyotrophin
(MW 337).
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Table 2. Amino acid compositions of cod frame hydrolysates according to molecular weight
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(%-AA/100 g-protein)

Amino acid TPCCE-30 K TPCCE-10 K TPCCE-5 K TPCCE-1 K
Asp 8.30 8.57 8.24 7.95
Thr 9.38 9.93 9.92 9.40
Ser 5.30 561 5.52 5.34
Glu 16.89 1750 16.83 16.83
Pro 4.59 461 4.33 4.09
Gly 6.18 6.50 6.33 6.12
Ala 6.04 6.45 6.29 6.64
Val 5.77 6.04 6.06 6.03
Cys 1.69 1.23 1.29 0.60
Met 3.44 3.59 357 3.88
Le 5.29 5.38 5.61 541
Leu 594 6.22 6.35 6.86
Tyr 1.16 097 1.27 149
Phe 401 3.82 4.49 4.96
Lys 7.36 731 7.19 8.15
His 259 157 153 142
Arg 6.07 4.71 4.64 478
Total 100.00 100.00 100.00 100.00

Table 3. Contents of free amino acids of cod frame hydrolysates according to molecular weight

(mg/100 g-hydrolysate)

Amino acid 1 K hydrolysate 5 K hydroysate 10 K hydrolysate 30 K hydrolysate
Taurine 393 261 325 310
Aspartic acid 729 503 551 441
Hydroxyproline 1,696 1,299 - 1,481
Threonine 1,959 1,337 1,320 1,170
Serine 1,236 833 826 730
Asparagine 2,460 1,618 1,031 1,418
Glutamic acid 2,661 1,746 1,744 1,512
Proline 99 57 41 50
Glycine 789 530 509 789
Alanine 2,000 1,281 1,278 1,118
a-Aminobutyric acid 61 49 45 42
Valine 1,537 1,044 1,027 835
Cystine 33 - - -
Methonine 1,132 881 898 802
Isoleucine 1,452 1,017 958 856
Leucine 2,982 2,014 1,941 1,671
Tyrosine 1,772 1,192 1,184 1,043
B-Alanine 120 121 139 147
Phenylalanine 1,630 1,134 1,139 991
5-Hydroxylysine 102 T2 72 108
Ornithine (orn) 35 25 27 29
Lysine 3,916 2,692 2,621 2,343
Histidine 169 167 128 153
3-Methylhistidine 291 116 147 164
Arginine 3,126 2,318 2,311 2,161
Total 32,389 22,320 20,473 20,426
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Table 4. Sensory evaluation for various molecular weight of the hydrolysates prepared with TPCCEY

3)
Mean score

Hyvdrolysate® Total score

vdrolysate Taste Odor Color
30 K hydrolysate 2.431+0.41° 200+0.41° 2.75+061° 2.53+0.28°
10 K hydrolysate 291+0.44° 2.72+0.45° 3.0010.45" 3021047
5 K hydrolysate 3.06+0.46° 2.48+0.52° 3.16 048" 3.55+0.38"
1 K hydrolysate 3.44+057° 3.26+0.71% 3474055 3594043

YTPCCE: tuna pyloric caeca crude enzyme.

2)Respective hydrolysates were separated through a series of ultrafiliration membranes with each molecular weight cut-off

within the column.

Means within each column followed by the same letter are not significantly different (p<0.05).
5 points scale (1: undesirable, 2. slightly undesirable, 3: slightly desirable, 4. desirable, 5. very desirable).

Table 5. Sensory evaluation for various 1 K hydrolysate sauces

2)

Hydrolysate” Total score Tt Meagdiiore o
ES 3.02%0.22° 2.88+041° 3.45+0.56° 2.73%£0.34°
ES-1 317+0.46™ 3.3640.44% 3.0510.35° 309047
ES-T 312+£0.31% 311+036% 3.19+0.22% 316028
ES-T 3.15+0.35% 3.23+041% 3.24+0.31* 3.08+0.36°
AS-1 3.060.46° 3.75+042° 3.28:+0.21% 3.01%0.33"
AS-1I 3.06£0.46° 3.72+0.39° 3161027 3.14£0.32°
AS-T 3.44% 057 3.78+0.28° 3574033 3.21%0.32°

DES, Enzymatic sauce was prepared from TPCCE-1K; ES-I, ES: fermented soy sauce (FSS)=90: 10 (v/v); ES-T, ES : FSS=80

120 (v/v);
120 (v/v); AS-TH, AS (FSS=70:30 (v/v).

ES-M, ES :FSS=50:50 (v/v); AS, acid-hydrolysis sauce; AS-I, AS:FSS=95:5 (v/v); AS-1I, AS:FSS=80

“Means within each column followed by the same letter are not significantly different (p<0.05).
5 points scale (1: undesirable, 2: slightly undesirable, 3: slightly desirable, 4. desirable, 5. very desirable).
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