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Fig.1 Schematics of the experimental setup.
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Table 1  The quantity of p-nitrophenol after reaction and CA enzyme activity
Sample Avo p-nitrophenol/ (pmol/L)  Enzyme activity/U
N-free medium (inactivated strain) 0 0 0
N-free medium (viable strain) 0. 155 0.20 0. 0067
N-contained medium ( inactivated strain) 0 0 0
N-contained medium ( viable strain) 0.571 0.87 0. 029
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Fig.2 B. mucilaginosus in different medium(400 x ). A: in N-free medium; B: in the medium contained N.
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Fig.3 The calcium carbonate crystals in different group. A: crystals in systeml observed by OM, 400 x ; B:. crystals in

system2 observed by OM,400 x ; C: crystals in systeml observed by SEM; D: crystals in system2 observed by SEM.
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Fig.4 The calcium carbonate crystals in groups with bacteria which grown in different medium added in. A; crystals in system

3 observed by OM, 400 x ; B: crystals in system 4 observed by OM, 400 x ; C: crystals in system 3 observed by SEM; D:

crystals in system 4 observed by SEM.
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Effect of different culture conditions on carbonic
anhydrase from Bacillus mucilaginosus inducing calcium
carbonate crystal formation

Xueying Zhou', Ye Du', Bin Lian*"

(! Nanjing Engineering and Technology Research Center for Microbiology; Jiangsu Key Lab for Biodiversity and
Biotechnology. College of Life Science, Nanjing Normal University, Nanjing 210046, China)

(* State Key Laboratory of Environmental Geochemistry, Institute of Geochemisty, Chinese Academy of Sciences, Guiyang

550002, China)

Abstract: [ Objective | Effect of various culture conditions on the morphology, amount and carbonic anhydrase ( CA)
activity of Bacillus mucilaginosus were examined, as well as the effect on calcium carbonate crystal forming, shape and
amount. [ Methods] The strain was inoculated in N-free or N-containing medium, and the bacterial morphology, number
and CA activity were compared under different culture conditions. By collecting different cultures and adding them to the
system of calcium carbonate crystallization we studied the relationship between the bacteria and the formation of calcium
carbonate crystals. [ Results] A small number of cell, capsular hypertrophy, lower CA activity in bacterial culture were
obtained under N-free culture condition. In contrast, more biomass quantity, thin capsule, and high CA activity were got
in the nitrogen-containing culture. In the calcium carbonate crystal system, adding N-free culture of bacteria produced a
smooth surface of calcium carbonate crystals, larger volume but small density, the addition N-containing culture of bacteria
formed rough surface, bigger density but smaller volume of calcium carbonate crystals. [ Conclusion ] Different culture
conditions can cause significant differences in bacterial amounts, capsular thickness and CA activity, and then influence
the crystal growth and form of calcium carbonate.

Keywords: Bacillus mucilaginosus; carbonic anhydrase; calcium carbonate; crystal growth.
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