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Characterization of Pepsin-solubilized Collagen from Scallop Mantle

Xuan Ri Shen, Seigo Ono, Hideyuki Kurihara and Koretaro Takahashi
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Pepsin-solubilized collagen was prepared from scallop mantle. The scallop mantle pepsin solubilized

collagen (SMPC) was subjected to analyses of amino acid composition, digestive pattern by protease,

electron microscopic view of collagen fibers, and moisture absorption to evaluate its characteristics in

comparison with bovine skin type I and bovine placental type V collagens. The amino acid composition of

SMPC coincided with that of bovine type V collagen. The SDS-PAGE analysis showed that two a-chains

were similar in molecular weight to those of bovine placental type V collagen. However, SMPC was more

susceptible than bovine placental type V collagen to Staphylococcus aureus V2 protease digestion. The

diameter of the SMPC gel fibril was about half of the bovine type I collagen gel fibril. Gel formation ability

of the bovine type I collagen was higher than that of SMPC. SMPC showed a higher moisture absorption

isotherm under high humidity than bovine skin type I collagen. Electron microscopic view of SMPC

showed in part a sponge-like structure. (Received Dec. +0, ,**. ; Accepted Jun. 2, ,**/)
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Fig. + SDS-PAGE (/� gel) patterns of pepsin solubilized

collagen and acid extracted collagen

A, Scallop mantle acid extracted collagen ; B, Scallop

mantle pepsin-solubilized collagen (SMPC).

Fig. , SDS-PAGE (/� gel) patterns of pepsin-solubilized

collagen with respect to a chain comparison

A, Molecular weight standards ; B, Scallop mantle

pepsin-solubilized collagen (SMPC) ; C, Bovine placental

type V collagen ; D, Bovine skin type I collagen.
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Table + Amino acid composition* of scallop mantle pepsin-solubilized collagen
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Cys/,

Val

Met

Ile

Leu

Tyr

Phe

HyLys

Lys

His

Arg
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/

/*

1+

+*+

.2

+1

-.

1.

-+2

++/
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0

++
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+.

3
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2
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22

+,0
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.,

10
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/,

01

+**

.+

-,

.+

3-

-,0

0,

*

+3

,

,*

-.

0

+.

-*

,0

+*

.2

21

++*

0,4/

,,4,

-34.

++,4*

-,/4*

0/4.

,40

,-4+

+-4/

,*4*

-042

04-

++4/

+/41

+*4*

+4-

/-43

2-42

314*

//40´*4.

-+4+´*4/

-/4/´*4+

++-4,´
-,340´+4.

.142´*4,

*

+34,´+40

+340´+42

+.40´*41

,-4,´*4/

34/´*4+

041´*4,

+-4*´*4,

/42´*4*

+4.´*4+

.24.´*40

+*/43´+4,

++343´+4,

* Residues per +*** residues.

SMPC, scallop mantle pepsin-solubilized collagen ; BSC, bovine skin collagen ;

SSC, shark skin collagen ; CWPC, carp white muscle pepsin-solubilized type V

collagen ; POMC, Pearl oyster (Pinctada martensii) mantle pepsin-solubilized

collagen ; OCMC, Oyster (Crassostrea gigas) mantle pepsin-solubilized major

collagen.

Table , Degrees of hydroxylation of lysine and proline and amide nitrogen in scallop

mantle collagen (Comparison among six invertebrate species+0$)

Ratio
Lobster subcutic

ular tissue
Blue crab Octopus

Squid body

well
Abalone

Pearl oyster

mantle

Scallop

mantle

Hylys/Lys

Hypro/Pro

Amide nitrogen

+4,2

*40,

3,41

,4,1

*412

0/42

+4-3

*433

104*

+4*/

*43.

114.

+41

*43-

1*4.

+4/0

*420

1*42

+43

*41*

024+
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Fig. - SDS-PAGE (/� gel) patterns of precipitated

fractions of the scallop mantle pepsin-solubilized

collagen treated with di#erent concentrations

of NaCl in *./ M acetic acid and +.* M Tris

bu#er (pH 1./).

A, Bovine skin type I collagen ; B, Bovine placental

type V collagen ; C, Scallop mantle pepsin-solubilized

collagen ; D, Precipitate in ,./�,.2 M NaCl/Tris bu#er ;

E, Precipitate in ,.2�-./ M NaCl/Tris bu#er ; F,

Precipitate in -./�..* M NaCl /Tris bu#er ; G,

Precipitate in *., M NaCl/acetic acid ; H, Precipitate in

*.,�*.- M NaCl/acetic acid ; I, Precipitate in *.-�*../ M

NaCl/acetic acid.

Fig. . SDS-PAGE (+*� gel) patterns of digested

scallop mantle pepsin-solubilized collagen (A),

Bovine placental type V collagen (B), and

Bovine skin type I collagen (C), with S. aureus
V2 protease.

CD�+¶�·�¸¹ E /, º E 3 » ,**/ F 3 ¼402 � 18 �



Fig. /. Transmission electron micrographs of collagen gels. The fibril diameters were measured under positively

stained transmission electron micrographs (magnification,�+* k).

A, Gel of scallop mantle pepsin-solubilized collagen ; B, Diameter distribution of scallop mantle pepsin-solubilized

collagen gel ; C, Gel of bovine skin type I collagen ; D, Diameter distribution of bovine skin type I collagen gel.

Fig. 0 Comparison of reconstructed collagen gels between those of scallop mantle and bovine at di#erent pH.

Gel formation was evaluated by measuring turbidity increase at -+* nm under .�. Error bars designate

mean�standard deviation (n�-).
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