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Abstract: Microbially induced calcite precipitation is a natu-
rally occurring biological process in which microbes produce
calcite on the surface of the microorganisms by urease activ-
ity. In order to collect calcite forming bacteria (CFB) in Ko-
rea, we isolated 343 putative CFB strains from various envi-
ronments over three year period (2011~2013) and selected 100
CFB strains. Average of calcite productivity was 10.56 mg/
mL. And average of ammonium concentration by urease acti-
vity was 8.00 uM. Two useful CFB strains of the others were
analyzed by 16S rRNA and identified as Sporosarcina sp. and
Viridibacillus arenosi. The CFB strains presented in this study
are indigenous microorganisms in Korea and they are expec-
ted to be applicable to a variety of environments in the coun-

try.
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2. MATERIALS AND METHODS
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3. RESULTS AND DISCUSSION
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Fig. 1. The number of calcite forming bacteria (CFB) strains from
putative CFB strains in each year.
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Fig. 2. Calcite productivity and ammonium ion concentrration in pH 9.
297 (24.57%)¢] EHAMA G A FEE 2e) - AdEsigtt 1007452 168 ribosomal RNA B4 A3 Y99 F3LE Spo-
(Fig. 2). rosarcina sp., Y100 o5+ Viridibacillus arenosi -2 22135}
et (Fig. 4).
32. 9442w AF Y urease §4 3 A AIE A B Y46 F 75 A L5 e G
b A 70 Sl A7 29} urease 240 A9} urease B4 S A1) vl oHA] e AT 4
574 A= Fig. 2,39 ok & Aol A et gk QUG o] A& o] MICP 21-g-of ofsl A dst= ghabzd
A 70 Bt A FLE 10.56 mg/Lo| L, urease TS w©| urease W oY e} E A3 SAHE43A 4 (carbonic
Bt = g Eol F =2 Hak2 8.00 uMo|Qitt. &4tz anhydrase) ¥ 3 7}Fsf = calcium source®] F-5-2 Q1 )32 3}
& O] =& R Y35, Y40, Y42, Y46, YOO= ot [9], BN S pH [10] 59 847 BHA& Ao d3FS
TS 1943 mghmLolw, A R o] & HE kS WA o9 22 AN el Aoz ARH
T 2= Y44, Y45, Y46, Y97, Y100 S 22 H 4 25.24 uMo] 8]
o}, Z A 321 Sporosarcina pasteurii KCTC 35582] ¢ €t 3.3. pHo| & ©rAtd & A4 U urease 4 23
A S pH 7914 16.8 mg/mL, pH 994 17.7 mg/  Bioconsolidation % &< A @3}o] n|A&E5 0]-83817] 9

8

L 937 urease A4S Y= S Fol& = =pH 7,9

oAl 12.5 uME & Ao A &2t eabde A o9

o] FAITFFET 43 AE Fld 4= gl ]l
b A urease /0] =UH Y99 ot Y

A= TheFst A x4 Aopd o e G A g
S &5 e v E AYS FE | of gt MICPE-E-S o]
G3to] EoF 9 Z]5}rof 283 79 S 2] Aol Aopd
of B gS A= 57 A sttt E3H bioconsoli-



326

Korean Society for Biotechnology and Bioengineering Journal 29(5): 323-327 (2014)

25 4 r 30
B Calcite production —
- 20 OAmmonium ion concentration - 25 E;
= ] 2
z 5
E o E
15 1 H
H g
.%5 r1s g
B 10 1 H
° r10 E
i E
8 54 £
Fs E
h I )
o | S R e 0
- N m ™~ 00 f=a) O v—( N M s 1 W~ 0 o 8
T o 0 e RECREEEERSR
> > > > > > > > > > > > > > > >
Strains
25 4 r 30
—_ r 25 g
= 20 4 =
E 3
3 £
E M M 20 B
= 15 | E
2 g
] L15 g
3 =
£ 10 2
) 10 E
£ 2
3 g
5 5 E
0 L S e e o e L E e o
E Q & 588K 3 838 a3 a R El
> > > > > > > > > > > > > >

YE9
Y94
Yo7
Y8
Y100

>

Strains

Fig. 3. Calcite productivity and ammonium ion concentrration in
pH7.
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Fig. 4. Phylogenetic tree of calcite forming bacteria Y99, Y100.
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