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Study on Stability of Extracellular Carbonic Anhydrase from
Soil Bacteria in Karst Areas of Southwest China
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Abstract: The activity of extracellular carbonic anhydrase (CA) from some soil bacteria in different types of
karst area in southwest China was analyzed. It was found that quite a few of strains could produce and secrete
extracellular CA. Taking a strain numbered GLCal02 for example, the stability of its extracellular CA was
studied through simulating karst environmental conditions. The results showed that the microbial extracellular
CA displayed good thermostability. Alkaline condition of karst soil environments was fit for keeping relative
stability of extracellular CA. More than 50% of the activity of the microbial extracellular CA could remain
under a certain range of concentration of mental ions in karst environment such as Ca** Mg’* Zn** and Co**,
along with anions such as SO~ H,PO,~ NO;~ NO,~ Cl- Br~ and I". According to the background of ele-
ments in karst environments, the stability of the microbial extracellular CA could be well maintained in the
concentration region of ions in soilwater and karstwater. This research provides scientific basis for further study
on the role of microbial CA in biokarst.
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1 CA
Table 1 CA activities of soil bacteria from different karst areas
/(U- mg")
Strain No. Source Extracellular CA activity
JFS103 2.74 +0.24
JFS303 2.54+0.36
JFS202 0.94 +£0.05
LIU101 0.36 +0.04
LIU201 0.31+0.03
NLCa602 0.23+0.02
NLCal01 0.14 +£0.01
NL403 0.16 £0.02
GLCal02 1.12£0.20
GLCa504 0.40 +0.05
GL302 0.57 £0.02
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Fig. 1 Effects of temperature on activity of microbial

extracellular carbonic anhydrase
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Fig. 2 Effects of pH on activity of microbial ex-

tracellular carbonic anhydrase
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Fig.3  Effects of metal ions on microbial extracellular CA activity
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Table 2 Several main metal ionic content in karst environment of Nongla, Guangxi mmol /L
Mg * 0.345 ~1.00 0.980 ~ 1. 625
Ca2* 0.452 ~2.819 1.717 ~1.971
In** 0.001 6 ~0.010 3 0.000 12
Co** 0.000 1 ~0.000 3 0. 000 05 ~0.000 1
Ca** Mg** Zn** Co** Ca
Zn**  Co** .Mg Ca Ca Mg
GLRT102Ca 131
Zn Co Mg**
.Ca’*
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