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Changes Occurred in Nature of Physical Properties of

Stichopus japonicus 1in Heat-Processing

Satoshi Ota and Kazufumi Ohsako

Recently, black-skin sea cucumbers (Stichopus japonicus) has been increasing and creat-
ing problems in Omura Bay, Nagasaki Prefecture. These black-skin sea cucumbers, offer the
same taste as regular sea cucumbers, which opens a possibility of using them for food staff.
Experiments were conducted to obtain a basic understanding of their physical properties, nec-
essary to process them as food. Changes in the physical properties are examined by heating
samples at different temperatures from 50~140°C and for different time lengths of 10,30, and
90 minutes. At the same time, the amount of free amino acids known as a source of bitter taste
of sea food in general, is examined. When heated for 10 minutes, the sea cucumber softens at
the temperatures of 60, 130, and 140°C. When heated for 30 minutes, it softens at 60 and 120~
140°C. When heated for 90 minutes, it softens at 50 and 100~140°C. The assumption is that sea
cucumbers are softened because their connective tissues are stretched under 90°C, but because
destroyed when the temperature exceeds 100°C. The quantity of free amino acids known as bit-
ter taste is lower than necessary for taste, so that considered not to be the source of the bitter

taste.
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Table 1. Breaking strength of meat of Stichopus japonicus at each heating time

Breaking strength(g)

Heating temperature("C)

Heating Time(min)

10 30 90

Raw 17856+ 365 1797+ 178 1638 370
50 1213+ 279 2103+t 394 157+ 209
60 68t 41 168+ 43 502+ 399
70 1194+ 436 1401+ 308 820t 294
80 1330 476 1323t 332 662t 144
90 1413 91 1026t 142 383+ 97
100 1213+ 176 588+ 147 104+ 51
110 610 46 197+ 46 5%k 2

120 211+ 11 18* 7 -

130 35% 7 - —

140 — - -

‘—’means unabled to weigh.

Table 2. Whiteness, yield, moisture, and isolated moisture of meat of Stichopus japonicus at heating time

Hunter’s whiteness Yield(%) Moisture(%) Isolated moisuture(%)
Heating temperature("C) Heating Time(min.)  Heating Time(min.)  Heating Time(min.)  Heating Time(min.)
10 30 90 10 30 90 10 30 90 10 30 90
Raw 28.8 296 31.3 100.0 100.0 100.0 90.8 91.2 88.7 32.8 379 374
50 39.7 48.1 52.8 97.3 88.7 67.3 90.2 88.0 854 31.8 20.6 —
60 5.0 50.3 42.3 60.9 456 454 87.6 84.1 81.7 22.8 11.8 11.0
70 34.8 354 295 499 339 351 86.0 79.9 T79.0 7.8 6.2 7.6
80 33.6 320 304 419 295 354 84.1 774 178.0 8.2 4.4 7.2
90 32.5 305 26.7 38.0 28.3 36.1 82.9 17156 779 6.6 8.8 9.0
100 33.2 303 275 36.6 269 396 82.1 774 79.6 6.0 7.0 14.0
110 32.56 313 279 33.6 33.4 - 81.0 803 853 7.6 12.0 12.0
120 316 326 322 354  40.3 — 81.6 840 81.5 9.2 28.0 28.0
130 34.0 32.7 289 41.2 — — 84.0 84.0 78.9 13.8 - -
140 34.7  29.7 - - — — 82.7 876 — — — —

‘—’means unabled to weigh or analyze.
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Table 3. Free amino acid composition(mg,” 100 g )of Stichopus japonicus.
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Raw Cooked

Amino acid Radial cannal Skin Viscera Meat Meat
Trurine 85.31 3.16 119.83 1.19 0.21
Aspargic acid 17.64 1.30 24.86 0.35 trace
Threonine 27.70 1.15 38.91 0.23 trace
Serine 2.79 0.54 3.92 0.19 0.16
Glutamic acid 109.38 6.69 153.65 3.03 trace
Proline 4.92 0.41 6.54 trace trace
Glysine 1.70 0.89 2.21 0.15 0.11
Alanine 11.45 0.75 15.59 0.24 trace
Valine 3.26 0.32 3.85 trace 0.20
Methionine 2.12 trace 1.12 trace trace
Isoleucine 3.42 trace 4.26 trace trace
Leucine 1.11 trace 1.12 trace trace
Tyrosine 0.90 trace 2.05 trace trace
Phenylalanine 1.21 trace 4.43 trace 0.04
Histidine 1.45 0.95 2.56 0.18 trace
Lysine 5.19 trace 7.79 trace trace
Arginine 66.66 0.20 22.61 0.17 0.21
Total 346.21 16.36 415.30 5.73 0.93

‘trace’denote<0.01mg, 7100 g
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