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Abstract — The normal shell and the regenerated oyster shell, Crassostrea gigas, are separated according to the char-
acteristics of inner shell morphology. To study characteristics of chitin obtained from the regenerated shell, chitin pre-
pared by acid and alkali process is analyzed by FT-IR (Fourier transform infrared spectrometer) and XRD (X-ray
Diffractometer). The content of insoluble protein in the normal shell was more than doubled as compared with that in the
regenerated shell. A comparison of secondary structure of the normal shell and the regenerated shell revealed that the
content of random of the regenerated shell was above 47%, indicating an amount in the structural unordered state.
Through amino acid composition analysis and secondary protein structure of soluble protein isolated from the normal
shell and the regenerated shell, it was found that there are differences in biomineralization strategy of the regenerated
shell as compared to the normal shell. The relatively low hardness of the regenerated shell is caused by the change of
amino acid composition and ordered secondary protein structure as compared to hardness of the normal shell.

Key words: Crassostrea gigas, Regenerated Shell, B-chitin, Biocomposites, Amino Acid Composition, Secondary Pro-
tein Structure
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Fig. 1. The photography showing the inner structure of oyster shell,
Crassostrea gigas. (a) normal shell and (b) regenerated shell in
deformed shell.

Fig. 2. (a) The dotted line showing the regenerated shell and (b)
organic membrane from regenerated shell was obtained after
chemical treatment (scale bar: 1 cm).
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Fig. 3. FT-IR spectra of (a) organic membrane from regenerated shell
after chemical treatment and (b) chitin (Sigma) (I: amide I, II:
amide 11, III: amide III). XRD diffraction profile of (c) chitin
(Sigma) and (d) organic membrane after chemical treatment.
XRD profiles of chitin (Sigma) and the membrane from regen-
erated shell were obtained at 9.1 (%, Fig. 3c), 20.3 (**, Fig. 3c)
and 9.2 (*, Fig. 3d), 20.3 (**, Fig. 3d) by crystalline structure,
respectively.
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Table 1. The amounts of chitin and insoluble protein

Normal Regenerated
Chitin trace 0.5 g/15 g deformed shell powder
Insoluble 3.05g/1g . .
proteins insoluble matrix 1.24 ¢/ 1 g insoluble matrix
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Table 2. Amino acid compositions of the proteins in the soluble protein
obtained from normal shell and regenerated. (Unit: mole %)

Normal Regenerated
Nonpolar group (Val, Leu) 22.97 15.50
Acidic group (Asp, Glu) 42.65 35.24
Basis group (Lys, Arg) 4.18 4.66
Neutral group (Gln, Cys) 30.20 44.61
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Fig. 4. Circular Dichroism spectra of (a) the soluble protein from nor-
mal shell and (b) the soluble protein from regenerated shell.
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Table 3. CD secondary structure analysis of normal shell and regenerated
shell (Unit: %)

a-helix B-strand Turn Random
Normal 11.7 38.1 12.8 374
Regenerated 13.1 27.4 133 472
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Table 4. Vickers microhardness of normal shell and regenerated shell

Normal Regenerated
Mean (kg) 4913 232.0
STDEV 104.52 15.83
(6)% 21.27 6.82
Ttest 0.00002191703

STDEV: Standard Deviation, CV: Coefficient of Variation
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