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Abstract

In order to effectively utilize marine processing by-product such as fish scale, chemical compositions for the scale
were analyzed. The selected fishes were gray mullet, Mugil cephalus, living in the sea and carp, Cyprinus carpio in
the fresh water, having a lot of scales among the fishes living in seawater and fresh water. And we also investigated
the difference in the chemical compositions between gray mullet and carp, depending on both living circumstances.
The major components of the scales were found to be crude ash and crude protein which were each about 49%
for gray mullet and which were about 20% and 79% for carp, respectively, on the basis of dried scales. The proteins
extracted from both scales proved to be collagen through amino acid compositions and SDS polyacrylamide gel elect-
rophoretic pattern. Also this scale collagen was assumed to by Type I collagen because the migration rate of al and
a2 subunit of the collagen were almost the same those as calf skin Type I collagen. Most of proteins from gray mullet
was collagen, however, the collagen content in proteins from carp was estimated to be only about 53 %, on the basis
of the ratio of hydroxyproline to protein. The crude ashes of both scales identified to be hydroxyapatite through ele-
ment compositions and X-ray diffraction analysis. In conclusion, both fishes in different living circumstances were
almost similar to in the chemical compositions but chemical contents for crude ash and crude protein.
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Table 1. Compositions analysis of gray mullet scale
from the see and carp scale from the land wa-

ter.
Composition Content(g/100g scale)*
Gray mullet Carp
Ash 49.23 19.45
Protein 48.60 78.66
(Hydroxyproline) (6.44) (7.36)
Carbohydrate 1.40 0.70
Fat 0.77 1.19

*on the basis of dried scale
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Table 2. Amino acid compositions of gray mullet and
carp scale

Gray mullet scale Carp scale scale

Amino residue/ residue/
acid  g/100g 1000  g/100g 1000

residues residues
Asx 4.35 34.77 5.03 40.69
Hyp 12.12 98.46 9.91 75.59
Thr 4.98 44.55 4.81 43.57
Ser 472 47.87 4.67 47.89
Glx 7.23 52.34 7.68 56.29
Pro 10.67 108.81 12.10 113.32
Gly 22.10 316.10 22.16 318.22
Ala 11.98 143.26 11.57 140.05
Cys 0.13 1.12 0.49 4.36
Val 2.21 20.09 2.41 22.21
Met 0.86 6.18 1.23 8.92
Ile 1.02 8.29 1.44 11.88
Leu 3.27 26.54 3.32 27.27
Tyr 0.98 5.76 0.67 3.96
Phe 1.34 8.61 1.02 6.67
His 0.88 6.09 0.74 5.17
Lys 2.54 18.56 2.51 18.52
Arg 8.60 52.60 8.95 55.40
Total 100 1000 100 1000
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SDS-PAGE patterns for fish scale collagens and
carf skin Type I collagen(a= Gray mullet scale,
b=carp scale, c=carf skin Type I collagen).
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Table 3. Element compositions for ash of gray mullet
and carp scale

Content(g/100g ash)

Element
Gray mullet scale Carp scale Human bone
Ca 52.84 47.52 39.4
P 19.88 18.96 18.0
Ca/P 2.66 2.51 2.18
(weight ratio)
Ca/P 2.06 194 1.7
(mole ratio)
Mg 0.436 0.57 0.46
K 0.04 0.06 0.16
Na 0.392 0.424 091
Zn 0.008058 0.036
Pb 0.0001> 0.0809
Cu 0.06628 0.06536
Cd 0.000816 0.0001>
Mn 0.013666 0.004734
Fe 0.006886 0.008172
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