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Studies on Preparation and Quality of Oyster(Crassostrea gigas),
Sea mussel(Mytilus coruscus) and Crab (Portanus tribuerculata)
Extracts by Water Extraction

Dong-Soo Kim, Young-Chul Lee, Young-Dong Kim and Young- Myoung Kim
Food Research Institute ” AFMC, Suwon

Abstract

In an attempt to develop natural seasoning materials by use of shellfishes and crustaceans,
contents of taste components such as amino acids, nucleotide and its derivatives, the
extractability of oyster (Crassostrea gigas), sea mussel{ Mytilus coruscus) and crab{Portanus tribuer-
culata) were investigated. As a result of chemical analysis and sensory evaluation, the optimum
condition of extraction could be concluded as extracting fresh or frozen raw materials for about
40 min. at 95°C with 1.5 to 2 times of water by volume. The contents of free amino acids in the
extractions were much in sequence as crab(1,886 mg%), mussel(765 mg%) and oyster(554 mg%),
and the dominant amino acids in each extracts were identified as glutamic acid, alanine, glycine,
proline and arginine in oyster, threonine, alanine, arginine, glycine and glutamic acid in mussel,
arginine, proline, lysine, alanine and threonine in crab respectively. In addition, the major
nucleotides affecting as taste enhancer of each extracts were estimated as inosine in oyster and
crab, and inosine monophosphate in mussel respectively.
Key words: seasoning, water extraction, oyster, sea mussel, crab
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Fig. 1. Flow sheet of preparation of extarcts of oyster,
mussel and crab.
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Table 1. Chemical composition, V.B.N and pH value of

Bokhhittol & AT 22T Az W £ 387

raw materials

Lipid

carbohydrates Ash Salt

i VBN
Raw materiais Moisture Protein B oH
(%) (%) (%) (%) (%) (%) (mg%)
oyster 84.7 7.6 1.6 4.0 1.6 0.4 2.4 6.9
Musset 77.4 12.7 0.7 4.8 1.4 0.3 2.2 6.7
Crab 75.3 19.0 0.5 2.9 2.3 0.3 4.2 7.4
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Table 2. Protein contents of residue substances after
water extraction by different extraction time at 95C

unit: %

Extraction o
Time (min) Oyster Mussel Crab
20 7.2 12.3 18.0
40 5.6 10.9 16.5
60 5.9 11.4 16.8

80 6.8 12.4 18.5
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Table 3. Protein content of residue substonces after
water extraction by different amount of water added at
95°C for 40 min

unit: %
Amount of
water added Oyster Musse! Crab
(Times, v/w) (7.6) * (12.7 (19.0)
1 5.8 10.9 16.5
2 5.7 10.8 16.3
3 5.7 10.8 16.3
4 5.6 10.7 16.2

* The number in parentheses indicate the protein content of
raw materials
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Table 4. Total reducing sugar content of extracts with
different pH value

unit: mg%
pH value
Extracts Control 5 7 g
(6.4)
Oyster 1,158 1,131 1,197 1,162
Mussel 1,475 1,345 1,378 1,381
Crab 1,304 1,291 1,307 1,247
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Fig. 2. Retention ratio of free NH,~N and total reducing
sugar in oyster( ® 1, mussell O land crabl © } extracts
with heating time at 95°C.
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Table 5. Chemical composition, pH, VB.N and color
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value of extracts

Mois- Pro- Carbo- Total Volatile Color value
Extracts ture tein Lipid hydrates Ash Salt pH VBN acid acid

(%) (%) (%) (%) (%) (%) (%) (mg%) (mD) (ml) L a b 4E
Oyster 95,59 2.00 0.2 1.16 1.05 0.67 6.4 4.9 0.25 0.15 22.0 3.02 9,51 67.8
Musselt 94,96 1.90 0.3 1.48 1.36 0.82 6.5 4.5 0.13 0.10 23.1 3.63 10 66.7
Crab 95.01 2.16 0.3 1.30 1.23 0.53 7.2 9.5 - - 11.6 0.43 7.85 783
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Table 6. Contents of free amino acid of oyster extroct
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Table 7 Contents of free amino acid of mussel extract

Amino acid ?;3‘0 (rsg/n:gg;)
Aspartic acid 5.08 38.93
Threonine 15.28 117.04
Serine 0 0
Glutamic acid 9.2 70.46
Proline 4.78 36.6
Glycine 11.15 85.37
Alanine 12.27 93.95
Cystine 1.7 13.1
valine 1.55 11.91
Methionine 0.88 6.71
Isoleucine 1.23 9.43
Leucine 2.31 17.72
Tyrosine €.63 50.77
Phenylaline o] ¢
Histidine 7.86 60.23
Lysine 8.24 63.15
Arginine 11.83 90.61
Total 100.00 765.98

Table 8. Contents of free amino

acid of crab extract

Amino acid R‘(a‘:z;o (rsg/n:gg;) Amino acig ?ﬁlo (n?;ﬂtggg)
Aspartic acid 4.39 24.32 Aspartic acid 2.35 44,28
Threonine 2.65 14.67 Tnreonine 5.81 109.59
Serine 3.74 20.75 Serine 0 0
Glutamic acid 18.22 106.5 Giutamic acid 4.78 90.24
Protine 10.31 57.16 Proline 10.16 191.75
Glycine 16.01 88.72 Glycine 3.06 57.7
Alanine 16.54 91.68 Alanine 8.55 161.22
Cystine 1.6 8.86 Cystine 2.64 49,75
Valine 2.14 11.87 Valine 4.24 79.92
Methionine 0.63 3.5 Methionine 2.37 44.69
Isoleucine 1.72 g9.52 isoleucine 2.98 56,17
Leucine 3.28 18.2 Leucine 5.65 106.66
Tyrosine 6.36 35.24 Tyrosine 4 75.41
Phenylaline 9] 0 Phenylainine 5.42 102.29
Histidine 0.32 1.76 Histidine 1.66 31.67
Lysine 1.53 8.47 Lysine 8.58 161.83
Arginine 9.55 52.95 Arginine 17.76 523.7
Total 99.99 554.17 Total 100.01 1886.87
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Table 9. Contents of nucleotides and their related
compounds of oyster, mussel and crab exiracts

{mg%)

. Oyster Mussel! Crab
Nucleotides extract  extract extract
ATP - - -
ADP 229.14 265.81 109.99
AMP 23.27 282.73 56.26
I MP 82.55 255.08 71.41
Inosine 188.96 84.96 300.55
Hypoxanthine 57.59 53.21 68.03
Total 581.51 841.77 606.24
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