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Abstract

The constituents of the amino acids composed of the protein in the exoskeletons of the crustacea,
the prawn, Peneaus japonicus, the crab, Portuuns trituberculatus, and the lobster, Panulirus japonicus were
analyzed quantitatively. Asparatic acid, glutamic acid, alanine, glycine were in general featured by
relatively high contents and the contents of proline, valine, and serine were also high, but the contents of
the basic amino acids were low. The constituents of the amino acids composed of the protein in the
exoskeletons of the crustacea were similar to those of amino acid patterns of elastin.

The compositions of the amino acids in the three parts of the exoskeletons of the crustacea : The
amino acids in the carapaces, abdomens and pleopods, and telsons of the exoskeletons, were also
analyzed, and compared each other. In the hard carapaces the contents of asparatic acid, glutamic acid
and proline were high, in the soft parts of the abdomens and telsons the contents of glycine and the
basic amino acids were also relatively high.

Introduction

The exoskeletons of the crustacea are basically consisted of epidermis, epicuticle and
endocuticle V. YONGE? examined the differences between the epicuticle (“cuticle”) and
endocuticle (“chitin”) and explained the method of epicuticle formation. The cuticle is com-
posed fundamentally of a laminated chitin-protein complex and calcified layers.

The exoskeleton of the crustacea is well developed, and the crustacea repeat molting,
metamorphose and grow up. Growth, reproduction and metabolism are all affected by the
replacement of the integuments : molting, but molt-cycle is not clear. There are the biochemi-
cal correlation between molting and its growth in the crustacea. Each exuviation loses protein
with ecdysis.

By the molting process the crustacea lose the protein and amino acids, and they should
metabolize a large quantity of amino acids to give rise to the new cuticle.

Besides normal ecdysis molting is affected by the change of external conditions : light,
temperature, salinity and so on. They should immediately form new exoskeleton. Though the
molting of the crustacea have been studied by many researchers from the aspects of hor-
mones 3-?, the mechanism of metabolizing amino acids to form new exoskeleton is not clear,
but very important. ‘

~ The present investigation was undertaken to clarify the constituents of the proteins in the
exoskeleton of the crustacea. It was clarified that the main components of the amino acids
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composed of the protein in the exoskeleton of the crustacea were glutamic acid, asparatic acid,
alanine, and glycine, and the contents of proline, valine, and serine were relatively high, but the
contents of basic amino acids were low. The constituents of the amino acids composed of the
protein in the exoskeleton of the crustacea were similar to those of elastin ®. The amino acids
composed of the protein in the carapaces, abdomens and pleopods, and telsons of the exoskele-
tons were quantitatively analyzed. In the carapaces the contents of asparatic acid, glutamic acid
and proline were high, in the relatively soft parts of the abdomens and telsons, the contents of
glycine and the basic amino acids were high.

Materials and Methods

The crustacea used as the samples were obtained at the sea shore of Izumi city, Kagoshima
Prefecture. Species of the samples, length, or width of the shells are as follows :

The crab two each width of the carapaces : 14-15cm
The prawn ten each length of the carapaces : 12-13cm
The lobster four each length of the carapaces : 24 - 25cm

Authentic amino acids and the reagents were purchased from the Wako Pure Chemicals
Ltd. Alive crustacea were sacrificed and collected exoskeletons. The exoskeletons were washed
with water to remove muscles or other concomitants, ground in a mortar, washed with acetone
to remove the pigments or other fat soluble compounds, passed through a fourty mesh sieve
and stored in a desiccator until use.

Three grams of the samples were decalcified by the addition of 6 N hydrochloric acid.
Thus decalcified samples were added to an ampule made of hard glass, hydrolyzed with 6 N
hydrochloric acid in a sealed evacvated ampule at 110°C for 18 hours. After having hydrolyzed,
the samples were concentrated under vacuum, and analyzed. For the assay of tryptophane,
hydrolysis was conducted in 6 N Ba(OH), solution at 110°C for 18 hours in a sealed evacuated
tube.

Amino acids thus hydrolyzed was dissolved in pH 2.2 citric acid buffer solution and
analyzed by using Hitachi model 034 liquid chromatograph.

Results and Discussions

1. Differences of the amino acids composed of the protein of the exoskeletons of the
crustacea. Differences among the amino acid compositions is the exoskeletons of the crus-
tacea were shown in Fig. 1. In the crustacea the amounts of glucosamine are not cited.

The main components of the amino acids in the exoskeletons of the crab were alanine and
glutamic acid, their contents were 14. 4% and 13.5% respectively. The contents of proline and
valine were also relatively high, 7 - 10% respectively.

In the prawn, the main components of the amino acids were glutamic acid, glycine and
asparatic acid, the contents were 12. 29 - 13. 9% respectively. The contents of proline, alanine,
leucine and valine were 7 - 10%.

In the lobster, the main components of the amino acids in the exoskeletons was glutamic
acid, its contents were 14.3%. The contents of glycine, alanine and asparatic acid were around
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Fig. 1. The Amino Acid Composition of the Proteins of the Exoskeletons
of the Crustacea.

10%, the contents of proline and serine were 7 - 9%.

There were no so much differences among the contents of the amino acids in the exoskele-
tons of the crustacea. As shown in Fig. 1, the amino acid composition of the exoskeletons of
the crustacea is featured by relatively high contents of glutamic acid, alanine, glycine and as-
paratic acid. The contents of cystine, methionine, tryptophane and the basic amino acids were
rather low. It would be very interesting to note that the main componet of the amino acids in
the exoskeletons was alanine in the crab. In the lobster the contents of glycine and leucine were
high. In the crab and lobster the amounts of arginine were higher than those in other species.
I1. Differences among the compositions of the amino acids in the parts of the exoskeletons
of the crustacea. The amino acids in the carapaces, abdomens and pleopods, and telsons of
the exoskeletons of the prawn were also quantitativey analyzed. the results obtained are shown
in Fig. 2. Asthe amino acid composed of the protein in the exoskletons of the prawn is featured
by relatively low content of tryptophan, the content of tryptophan is not cited. In the carapaces
the main component of the amino acid was proline, its contents were 21.1%. Generally
speaking, the contents of glutamic acid, asparatic acid, alanine, glycine and valine were relatively
high and also the acidic and neutral amino acids were featured by relatively high contents, but
the contents of the basic amino acids were rather low.

In the abdomens and pleopods proline was the main component of the amino acids, its
content was 20.4%. The contents of glutamic acid, glycine, valine and alanine were high as in
the carapaces. In-the telsons glycine was the main component of the amino acids and its content
was 21.9%. The contents of “proline, alanine, glutamic acid and valine were also high. The
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Fig. 2. The Amino Acid Composition in the Parts of the Exoskeleton of the Prawn.

contents of the basic amino acids were higher than those in the carapaces.
The carapaces are hard tissues, the contents of glutamic acid, proline and asparatic acid
were relatively high, on the contrary, in the soft tissues such as the abdomens and telsons, the

contents of ‘glycine were rather high, and also the contents of the basic amino acids were
higher than those in the hard tissues such as the carapaces.

Summary

The main components of the amino acids composed of the protein in the exoskeleton of
the crustacea were glutamic acid, asparatic acid, alanine and glycine. The contents of proline
and valine were relatively high. It was clarified that the protein of the exoskeletons of the
crustacea was composed of glutamic acid, asparatic acid, alanine, glycine, proline, valine and
serine in the order of the abundances of the contents. The main components of the amino acids
composed of the muscle protein of the crustacea were glutamic acid and asparatic acid ®. The
existence of lysine, leucine and arginine was also confirmed in them ®. It was conspicuous
differences that the contents of basic amino acids in the muscle were higher than those in the
exoskeletons.

The constituents of the amino acids composed of the protein in the exoskeletons of the
crab, the prawn, and the lobster were similar to the amino acid pattern of elastin as shown in
Fig. 1. The amino acid composition in the different species of the crustacea is featured by a
little difference, but the ratio of those amino acids composed of the protein in the exoskeletons
are almost same. The amino acids composed of the protein in the carapaces, abdomens and
pleopods, and telsons of the exoskeleton were quantitatively analyzed and compared each other,
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It is interesting to note that there are differences in the composition of the amino acids among
the parts of the exoskeleton. Aspartic acid and proline were featured by relatively high contents
in the carapaces, but the contents of glycine and basic amino acids were high in the abdomens
and telsons.
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