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Scanning electron microscopy images of the microstructure of the shells

Fig. 1
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Tab.1 Microstructure features of shell section from the five bivalves
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Tab. 2 Phase composition of shells in the five bivalves (percentage content)
Yl SCA 1% Ji A1 1%
JEEETEMAAF R. philippinarum 98.9 1.1
SCHA M. meretrix 100 0
JEFENE DL M. coruscus 30.1 69.9
Vel T. granosa 100 0
45W% S. constricta 98.6 1.4
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Tab.3 Organic matter content of shells from five bivalves
A B AEMAOLE/ %  RAEA LR % TR E/% AR EH%

AEHZIGAT Ruditapes philippinarum 0.806 2.477 2.525 0.455

SCHE Meretrix meretrix 1.087 2.342 3.085 0.458

JEFENG U Mytilus coruscus 0.664 2.393 4.501 0.453

VMl Tegillarca granosa 0.443 2.018 6.872 0.338

43W% Sinonovacula constricta 0.679 2.666 4.625 0.461
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Abstract: Five popular species of marine bivalves, Ruditapes philippinarum, Meretrix meretrix, Sinonovacula con-
stricta, Tegillarca granosa, and Mytilus coruscus, living off the east coast of China, were selected for shell structure
characterization and chemical composition analyses using scanning electron microscopy, X-ray diffraction, and
decalcifying in a weak acid. Scanning electron microscopy results showed that the shells comprised a prismatic
layer and nacre layers. Additionally, the prismatic crystal structure included five types: fibrous prismatic, spherical
prismatic, prismatic, homogeneous, and crossed lamellar layers. S. constricta had only a fibrous prismatic layer,
while 7. granosa had all types of layers except a spherical prismatic layer. These differences might be related to
shell-crushing resistance. The nacre crystal structure contains nacreous and myostracum layers. The nacreous layer
of M. coruscus showed an obvious layered structure that was a typical brick-mud structure, while the other four
shells presented an irregular blocky structure. The X-ray powder diffractometry results showed two types of shells
in the five mollusks, namely aragonite shells and calcite shells. In four species, R. philippinarum, M. meretrix, S.
constricta, and T. granosa, the inorganic phases were almost entirely composed of aragonite, while the M. coruscus
inorganic phase was composed of aragonite and calcite. The organic matrix content in the five bivalves was ap-
proximately 3%, and the total protein content accounted for 2.98%—7.21% of the organic matrix, among which the
content of soluble protein was 5.55-20.31 times that of insoluble protein. The information obtained from this study

will provide a reliable scientific basis for biomineralization.
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