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WATER-INSOLUBLE PROTEINS OF THE PERIOSTRACUM OF
PERNA VIRIDIS AND MERETRIX CASTA
D. YAMUNA M^D SOWMINI BALAKRISHKAN

Dq>t. of Zoology, Presidency College, Madras-60Q 005
ABSIRAOT

A study of water—insoluble fraction of pioteins of periostracum of Meretrtx casta and Perm
virldis was mids. Tiie water—insoluble fractions (alkali soluble and alkali insoluble) were subjected
to amino-acid analysis for an understanding of the nature of the proteins. A heterogeneous nature of
the proteins was found out from the chromatographic analysis.
ImHODUCTION

petroleum to remove lipid material and then
with borate buffer solution of pH 9.2 to remove
water soluble proteins ( Hackman, 1953 ).
A second protein fraction was obtained by
extracting the residue from these purification
operations with N-NaOH at 50°C for 5 hours.
The insoluble material was then separated
by centrifugation and washed with water until
the washings were no longer alkaline. The
filtrate and washings were brought to pH 3 to
4 with H2SO4; the solution half saturated with
Ammonium sulphate i(NHt)a SO4) and the
precipitate separated was collected by
centrifugation.

THE STRUCTURE and chemical composition of
the periostracum of several bivalves were
studied by previous workers (Beedham, 1958 ;
Hillman, 1964; Dunachie, 1963); Beedham
and Owen, 1964 ; Sowmini, 1970), It is known
that the protein of the periostracum has undergone Phenolic-tanning (Hillman, 1964;
Beedham, 1958) as well as hardening by
sulphur-bonding (Sowmini, 1970). From the
previous work it is known that the periostracum is formed of a heterogeneous type of
protein matrix (Degens et al., 1967). An
attempt is made in the present study to find
out the nature of proteins that are involved
The protein precipitate was resuspended in
in the hardening as well as tanning processes
distilled water, dialystd against distilled water
by chromatographic analysis.
for 2 days, evaporated to dryness in Vacuum
extracted with ethanol and ether, to remove
lipid.
MATERIAL AND METHODS

Material taken for the present study are the
shells of Perna viridis and Meretrix casta.
Decalcification of shell was carried out in 8%
EDTA (Ethylene diamine tetra acetic acid).
From the decalcified shell the periostracum
that was separated mechanically were dried,
ground to powder and extracted with light

The residual periostracal material (insoluble
in water and dilute alkali) was analysed
chromatographically for amino acids, by
following the method of Giri and Rao (1952).
The standards were also run simultaneously
along with the sample. The amino-acids
detected in the hydrolysates from both the
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fraction (soluble in alkali and the insoluble
fraction) are presented in Tables 1 and 2.

Mytilus viridis by Degens and Spencer (1966)
is of interest. These authors used the entire
periostracum for the quantitative estimation

TABLE 1. Amino-acids present in protein fractions in
the periostracum o/Perna viridis
TABLE 2. Amino-acids present in protein fractions in
the periostracum of Meretrix casta
Amino-acids

Leucine, Isoleucine (1) .
Phenyl alanine (2)
Valine (3)
Methionine (4)
l^rosine (5)
Proline (6)
Hydroxy proline (7)
Glutamic acid (8)
Alanine (9)
Glycine (10)
Serine (11)
Aspartic acid (12)
Lysine (13)
Arginine (14)
Histidine (15)
Cystine (16)
C^stein (17)
C^steic acid (18)

Insoluble in
water
soluble in
Alkalii

Insoluble in
water
and
Alkali

+
+
+
+
+
+
+

—

+
+
+
+
+
+

—
—

+
+

++
++
+
+
++
+
+
+
+
+++
++
++
++
++
++
++
++
+

Amino-acids

Leucine, Isoleucine
Phenyl alanine
Valine
Methionine
Tyrosine
Proline
Hydroxy proline
Glutamic acid
Alanine
Glycine
Serine
Aspartic acid
Lysine
Argenine
Histidine
Cystine
Cystein
Cysteic acid

Insoluble
in water
soluble in
Alkali

Insoluble
in water
and
alkali

++
++
++
+
+
+
+
+
+
+
+
+
+
+
+

++
++
+
+
++
+
+
++
++
+++
++
++
+
+
+
+
+

—

+

—

—

Number in parentheses are the codentmibers

in Fig. 1
+ Positive (Feeble band)
+ + Intense Band
+ + + Highly Intense Band
— Negative (absence of band)
RESULTS AKD DISCUSSION

Although the amino-acid analysis of periostracum of bivalves has been reported by
Sowmini (1970), the results reported here are
not indicative of the nature of protein fractions present in the periostracum and their role.
A comparison of the protein fractions
analysed in Pema viridis and Meretrix casta
in the present study with the results of the
amino-acids analysis of periostracum of

+ Positive
+ + Intense Band
+ + + Highly Intense Band
— Negative or absence of Band

of the different amino-acid present in it and
reported a very high percentage of glycine
as well as comparatively sizeable quantities
of Tyrosine and Phenylalanine.
The
occurrence of Glycine and proline in large
proportion may be suggestive of the presence
in the periostracum of the collagenous protein
(Gross and Piez, 1960). The occurrence of
Tyrosine may be suggestive of protein containing aromatic amino-acids involved in the
tanning of the periostracum. Similarly sulphurcontaining amino-acids may be indicative of a
protein fraction with organic sulphur. Very
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similar results have been reported by Hare containing and the third collagenous in Perm
(1963) from the amino-acid analysis of Mytilus viridis and Meretrix casta (Fig. 1).
edulis and Mytilus califomianus. He noted a
large percentage of glycine, comparatively less
In the periostracum of Perm viridis md
quantity of Tyrosine, Proline and Cystene. Meretrix casta there is evidence from the
"^ffV

s Jk., \ t' f

ft f' •

ft*

• J . 1 8.

Fig. 1. Protein fractions in the periostracum of: A. Pema viridis and B. Meretrix casta. I. Mixed
standard solution, II, Alkali soluble fraction and HI. Alkali insoluble fraction.

It is suggestive that the amino acids reported results of histochemical tests of the presence
inthcvfostmcumomytilusedulismdMytilus
^f ^^.^ ^han one protein fraction (Sowmini.
califomianus support the suggestion of the
presence of three types of proteins, a protein 1^^^)- Such occurrence may be correlated
rich in aromatic amino aci<^, another sulphur with amino-acid analysis.
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