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CALCIUM CARBONATE BIOMINERALS IN NATURE:

Introduction:
Different organic macromolecules play a significant role in initial crystallization and growth of carbonate solids. Several studies have shown that
even the small differences in their amino acid sequence can govern the formation of different calcium carbonate polymorphs with unusual
hierarchically organized morphologies. Two similar nano-aggregation processes are presented ; one involved in biomimetic formation of carbonates
«\in a laboratory and another one in the formation of aragonitic stuctures of corals in nature. |
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The difference Iin polymorphs may be explained with the properties of
proteins involved in the process of biomineralization; they have various amounts of acidic
amino acids with the rich carboxylic character (especially Asp and Glu acids) [1-3].
Bacillus urease has more acidic aminoacids: possible reason why its preferential
polymorph Is vaterite. \_

~ The later stages have both; spherulitic crystallites of nanopatrticles and elongated fibers, with
the transition phase of elongated aragonitic cones from sub-micrometer particles among

them. Bioinformatic analysis showed that they have 35% of Asp and Glu amino acids; Ala

and Gly are next most abundant amino acids with 15 to 40% of the amino acid content [4].
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Carboxyl group of acidic amino acids can bond with Ca%* and form
Ca?*/Asp or Ca?*/Glu multi-carboxyl chelate complexes.

Morphology of the
septal unit surface
within the calyx:
submicrometre-
sized, nearly
spherical crystallites

Porous vaterite forms and Asp
serves as a stabilizator of the
structure; It increase the rate of
nucleation and limits the crystal

growth. m

Nanoparticles
aggregate in
clusters during the
collisions = base for
the submicrometar
pseudospherical
calcite growth.

|
| Particle aggregation
and accumulation |

Vaterite
particles
obtained by the
enzyme-
catalyzed
decomposition
of urea by
urease [6].).

Formed nanoparticles have

negative surface charge| that

Is transferred to the newly

. formed nanoclusters.
Because of the size of

nanoparticles, interactions can be
correlated with the ion interactions.

This research indicates that even a small change in the amino acid
sequence or influence of diverse ions can signifficantly change final
properties of biocrystals.

solution contains proper concentration of magnesium ions it changes the thermodynamic conditions by interacting with calcite

Vaterite is not the only factor that inhibits the growth of calcite; in the case of enzymatic decomposition of Canavalia urease if the
nanocrystals; there is a formation of transient amorphous calcium carbonate and inhibition of further calcite growth [1].

*sheme adapted according to [5]
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