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Screening for the Raw Material of Gelatin from the Skins of
some Pelagic Fishes and Squid

Jin-Soo KiM, jeong-Gyun KiM and Soon-Yeong CHO
Department of Marine Food Science and Technology, Gyeongsang National University,
Tongyeong 650-160, Korea
*Department of Food Science, Kangnung National University, Kangnung 210-702, Korea

In order to effectively utilize the fish and squid skin wastes derived from marine processing manufacture, the
skin wastes of some pelagic fishes such as yellowfin sole, red cod, cod, Allaska pollack and flying squid were
screened for the raw material of edible gelatin and studied some properties of those gelatins. The content of
total collagen in the red cod skin was the highest (28.4 g/100 g wet skin), while that in the flying squid skin
was the lowest (11.1 g/100 g wet skin) and those of another fishes were similar. Acid soluble collagens in the
skins of the fishes and flying squid were 68.9~84.8% and 44.3%, respectively. But showed no difference in
the amino acid composition between acid soluble and insoluble collagens. Those collagens were consisted a
and B chain and a chains extracted from fish skins except red cod and flying squid skins were hetero. The
collagen of yellowfin sole skin exhibited slightly higher denaturation temperature (25.4C) and also physical
properties such as gel strength, melting point and gelling point were better than those of the other species.
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Table 1. Proximate composition, salinity and volatile basic nitrogen (VBN) in the skins of flying squid and pe-

lagic fishes

(g/100 g wet skin)

Moisture Lipid Ash Protein Salinity VBN (mg/100 g)
Flying squid 771 56 11 16.2 0.3 130
Yellowfin sole 67.2 29 1.8 28.1 0.3 129
Red cod 635 15 14 336 0.3 187
Cod 649 25 2.7 299 0.3 174
Allaska pollack 67.8 12 14 29.6 0.2 16.8

Table 2. Morphological characteristics and yields in the skins of flying squid and pelagic fishes

Body shape  Body lengthfcm) Body weight(g)  Skin weight(g)  Skin yield(%)
Flying squid Flat 51.7 194.5 5.3 2.7
Yellowfin sole Flat 29.8 312.8 30.7 9.8
Red cod Round 644 825.3 702 85
Cod Round 50.0 13525 419 31
Allaska pollack Round 39.7 490.4 17.2 35

Table 3. Major protein contents in the skins of flying squid and pelagic fishes

(g/100 g wet skin)

Albumin Mucin Elastin Collagen
Flying squid 376 0.64 0.10 11.10
Yellowfin sole 0.80 0.04 0.20 2345
Red cod 0.75 0.24 0.13 28.36
Cod 0.88 0.46 0.11 2445
Allaska pollack 0.63 (.56 0.14 24.42
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Table 4. Ratio and amino acid composition of acid soluble and insoluble collagens extracted from the skins
of flying squid and pelagic fishes
(Residues/1,000 residues)

Flying squid Yellowfin sole Red cod Cod Alaska pollack  Pork skin®

Sol'  Insol Sol  Insol Sol  Insol Sol  Insol Sol  Insol Insol
Ratio( %) 443 557 639 311 704 296 848 152 815 185 -
Hydroxyproline 63 68 65 69 70 75 55 58 52 56 91
Aspartic acid 43 43 46 40 46 39 51 45 46 40 49
Threonine 25 25 21 25 24 29 30 24 24 25 17
Serine 48 40 60 53 61 58 70 62 69 63 36
Glutamic acid 90 88 69 64 80 68 79 74 76 68 76
Proline 105 111 105 110 106 109 102 105 9% 98 121
Glycine 330 335 324 326 334 341 329 336 325 340 319
Alanine 98 97 116 122 103 109 109 113 121 126 105
Half cysteine 2 2 0 0 0 0 0 0 0 0 0
Valine 22 24 22 29 23 21 17 20 21 24 24
Methionine 9 14 15 18 13 13 11 16 15 12 7
Isoleucine 18 10 11 9 8 14 13 12 19 20 11
Leucine 31 23 29 16 23 20 23 20 21 24 29
Tyrosine 4 5 3 4 3 4 5 3 3 9 7
Phenylalanine 8 10 23 26 10 13 16 17 17 8 15
Lysine 24 26 28 31 24 28 31 27 27 26 31
Histidine 15 14 13 9 15 13 9 12 12 11 6
Arginine 65 64 50 49 57 47 50 56 56 50 51
HDP (% )? 375 380 382 385 398 397 350 356 351 363 42
Imino acid 168 179 170 179 176 184 157 163 148 154 212

' Sol: acid soluble collagen, Insol: insoluble collagen

? Hydroxylation degree of proline (HDP)=hydroxyproline X 100/(proline+hydroxyproline)

> The data of amino acid composition in insoluble collagen extracted from pork skin is quoted from Takahashi et
al. (1989)
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Table 5. Physical properties of gelatins prepared from the skins of yellowfin sole and red cod

Gel strength (g)

Melting point () Gelling point (C)

Yellowfin sole skin 2446
Red cod skin 2285
Pork skin 270.7

16.7 12.0
153 11.3
320 270
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