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Abstract

This study was undertaken to ascertain food and nutritional evaluating dJata on the processing of

fermented sea cucumber (Stichopus japomicus) entrails.

In the experiment, the crude proteolytic enzyme from the entrails tissue of raw and fermented sea

cucumber during the days of ripening was extracted. The optimal activity condition for the crude

enzyme and the compositional changes of amino acid of the protein and free amino acid in the raw
and fermented sample were also investigated.

1. Less than three kinds of proteolytic enzymes that each enzyme has optimal activity condition at
pH 3.1 50°C(A-enzyme), pH 5.7 50°C(B-enzyme) and pH 7.7 45°C(C-enzyme), respectively
were believed to be exist in the entrails tissue of sea cucumber.

2. A-enzyme and C-enzyme were strongly inhibited with the increase of the salt concentration,
and B-enzyme was activated at the 1% salt concentration and was inhibited above the 5% salt

concentration.

[

. The result of the effect of several salt ions on the proteolytic activity showed that A-enzyme
was slightly inhibited in the presence of all salt ions added, B-enzyme was activated in the
presence of the all salt ions except Cu2t and C-enzyme was activated in the presence of Ca?+
and Mn?*, and inhibited by Cu?*, Co?* and Mg?*.

4. When the effects of the ripening days on the proteclytic activity of the crude enzymes were ana-

lysed, the activity of the A-enzyme was slightly weakened with the lapse of the fermentation

days, whereas the B-enzyme was not influenced by the fermentation days.
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5. In the analysis of amino acid composition of the protein of the samples, the 8 days fermented

sea cucumber entrails showed the diminution of all kinds of amino acid. Apparently diminished

amino acids were arginine, alanine, glutamic acid, glycine, serine, valine, threonine and lysine

etc., and methionine, histidine and isoleucine were slightly decreased.

6. In the analysis of free amino acid composition of the 8 days fermented sample,

aspartic acid, leucine and lysine were rich, while histidine ,

glutamic acid,

methionine, proline and tyrosine

were poor. The most of free amino acids were increased during the fermentation procedure and

especially in lysine, histidine, threonine, glutamic acid, methionine, valine and leucine.
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Table 1. Changes of chemical composition in

raw and fermented sea cucumber
entirails by the days of fermentation

(unit: %)
Days of . Crude Crude

fermentation Moisture protein fat Ash pH

0 84.15 10.32 2.37 3.02 6.70
(2.86)

4 69. 35 7.92 1.40 21.28 6.88
(19.94)

8 69. 47 7.84 1.94 19.81 6.76
(19.31)

12 69. 28 7.46 1.31 19.68 6.39
(19.47)

16 69. 86 7.57 1.53 19.87 6.63
(19.48)

Numericals in parenthesis represent the %
content of NaCl.
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Fig.1. Changes of crude protein, pure protein,
amino-N and VBN contents in raw
and fermented sea cucumber entrails
by the days of fermentation,
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Fig.2. Effect of pH on proteolytic activity of
the tissue extracts from sea cucumber
entrails at 37°C.
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Fig.3. Effect of temperature on proteolytic
activity of the tissue extracts from sea
cucumber entrails.

O:pH 3.1, @:pH 5.7, A:pH 7.7
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Fig.4. Effect of NaCl concentration on prote-
olytic activity of the tissue extracts
from sea cucumber entrails.
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Table 2. Effect of some salts on proteolytic
activity of the tissue extracts from
sea cucumber entrails by optimum
pH and temperature condition

Chemical agents

Relative activity (%)

(1X103 M) pH 3.1 pH 5.7 pH 7.7
(50°C) (50°C) (45°C)
Control 100. 00 100. 00 100. 00
CaCl, 71.84 130.77 125.74
CoCl; 71.12 132.48 77.23
MnCl, 85.56 157.26 125.74
MgSO, 67.51 130. 34 88.12
CuSO;, 92.78 85.04 13.86
Ba(OH); 83.03 130. 34 102.97
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Fig.5. Changes of proteolytic activity in acid,
weak acid and alkaline regions of the
tissue extracts from raw and fermented
sea cucumber entrails by the days of
fermenting.
O:pH 3.1, @:pH57 A:pHTT
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Table 3. Comparision of amine acid compositi-
on between the protein from raw sea
cucumber entrails and that from the
8 days fermented sea cucumber entrails

(mg/100g-wet sample)

Sea cucumber entrails

Amino acid raw 8th day
fermented
Essential amino acid
Ileu 196. 97 137.73
Leu 412.74 256.75
Lys 416. 82 269. 45
aromatic amino acid
Phe 202. 69 108. 82
Tyr 156. 10 126. 94
sulfur-containing amino acid
1/2 Cys 2.45 1.39
Met 172.45 132.85
Thr 256.63 108. 81
Trp 98.08  54.49
Val 284.42 129. 98
Nonessential amino acid
Arg 70.29 —
Gly 542. 69 158.31
Asp 177.35 138.47
Ser 532.88 184.53
His 87.45 44,22
Ala 1664. 84 542. 86
Glu 1390. 23 464.43
Pro 251.73 147.50
Total €916.81  3007.53

N content in total
amino acid : 925. 18 389.63
Protein-N content in the -
wet sample : 905.57 375.84
Recovery in amino acid
analysis (%) : 102. 17 103. 67
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Table 4. Changes of free amino acid composi-
tion of the sea cucumber entrails by
the days of fermenting with salt

(mg/100g-wet sample)

Amino Sea cucumber entrails

i t 8 a
acids raw fflergg;t}éd fetrlfngnfed
Lys 17. 34 28. 15 €3.34
His 8.62 9.71 19. 86
Arg 29. 39 28.12 52.39
Asp 54,86 53.08 96. 48
Thr 20.95 23.71 3.02
Ser 27.54 33.60 51.06
Glu 52.08 48.19 103.08 .
Pro 22.50 23.11 38.92
Gly 31.93 29.51 41. 47
Ala 23.85 24,27 41.73
Val 25.42 61.22 46.6
Met 10. 57 10.67 20. 10
Ileu 23.50 24.63 39.60
Leu 38.01 36.52 66.70
Tyr 19.68 19,85 36.24
Phe 24.46 25.86 45. 86
Total 430.70 480. 30 849.99
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