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Abstract

Microorganisms isolated from soil were tested for their flocculating activity in kaolin suspension, Iden-
tification of the best producing CH-23 strain showed that the strain belonged to the Bacillus megaterium,
The maxmum production of the flocculating from Bacillus megaterium CH-23 was observed in the culture
medium containing 2% sucrose, 3% NaNQs;, 0.1% K;HPO,, 0.5% NaCl, 0.5% MgS0; - TH:O and 0.01%
tryptone at initial pH 7.0 and 25~30°C. Flocculating activity was improved to 57% when the culture me-
diurn contained Mn2+{0.01% MnSQy4). In the culture medium containing Mg?+(0.01% MgSQ, « 7TH:0)
and Ca?t{0.01% CaC0s), flocculating activity were reached to 48% and 33%, respectively.
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Fig. 1. Seanning electron micrography of isol-
ated strain. The cells were grown for 24hrs at
30°% on LB plate,
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Fig. 2. Photography of active carbon floceul-
ated with igolated strain. It was added 1ml of the
culture broth te 100ml of 5,000ppm kaolin clay and
active carbon. And then, 1L was mixed for 30sec.
and standed for 3mun. at room temp. The blank
test used added to 1ml of distilled water, under
the same condition, I; culture broth, C; control
{distilled water).
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Fig, 3. Cell growth and flocculating activity
{F.U) of Bacillus megaterium CH-23. Cells were
incubated with shaking in the IMA medium{glu-
cose 2g, NH NOs 0.2¢, K:HPO, 0.1g, NaCl 0.05g,
MgSQ0, - 7H40 0.0hg, veast extract 0.0lg per 1 lit-
er distilled water and initial pH 7.0} at 307 and
pll 7.0. Cell growth (l-M) was measured with ap-
tical density(0.D) at 550nm, and flocculant pro-
duction([J-[]) measured with flocculating ac-
tivity(F.U} in 0.5% kaolin 10ml and 0.1% CaCls
1ml suspended mixture,
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Fig. 4. Effect of temperature on cell growth
and flocculating activity of Bacillus megater-
tum CH-23. Cells were incubated with shaking mn Lhe
IMA medium{glucose 2g, NHaNOs 0,2g, K-HPOy 0,
1g, NaCl 0,05g, MgS0, - 7TH0 0.05g, yeast extract
0.01g per 1 hter distilled water and irutial pH 7.0)
at 30% and pH 7.0. Cell growth([]-[} was meas-
ured with optical density(C.D) at 550nm, and floc-
culant production(l-M)) measured with {loccul-
ating actvity(F.1I) in 0.5%% kaolin 10ml and 0.1%
CaCl; 0, 1ml suspended rmuxture.
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Fig. 5. Effect of initial pH on cell growth and
flocculating activity of bacillus megaterium
CH-23, Cells were incubated with shaking in the
IMA medium{ (glucose 2g, NHNO; 0.2g, K.HPO,
0.1g, NaCl 0.05g, MgS0O, - 7 H;O 0.05g, yeast ex-
tract 0.01g per 1 liter distilled water and imtial pH
7.0) at 30C and pH 7.0. Cell growth(l-M) was
measured with optical density(Q.D) at 550nm, and
flocculant production{ -1} measured with floccul-
ating activity(F.U) 1n 0.5% kaolin 10ml and 0.1%
CaCl; 0.1ml suspended mixture.
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Table 2. FEffect of various carbon source on
the flocculant production and cell growth of Ba-
cillus megaterizym CH-23
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Table 3. Effect of various inorganic nitrogen
sources on the flocculant production and cell
growth of Bacillus megaterium CH-23

Carbon Cell growth Flocculating
sources {(660nm)4 activity (F.U)B
Mallose 0.61 85.2
Glucose 0.60 88.9
Sucrose 1.11 95.4
Soluble starch 0.73 63.0
Inositol 0.24 0
Dextrin 1.35 4]
Kylose 0.09 0
Galactose 0.42 4,1
Fructose 0.68 91.7
Lactose 0,32 3.7

Carbon sources of 296 was added to the IMA medium
(NHNO3 0.2g, KoHPO, 0.1g, MNaCl 0,05, MgSQy - 7TH:C
0.05g, yeast extract 0.01lg 15g per 1 Liter distdled water
and imtial pH 7.0), A: cell growth was measured with
optical density(O.D) at 550nm, B; flocculant production
was measured with flocculating activity (F.UJ=unit of
flecculanting activity (F.U)=1/a—1/b, a and b; optical
density of contrel(a} and sample(h) at 550nm) in 0.5%
kachn 10 ml and 0.1%4 CaClz 0. 1m] suspended mixture,
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Inorganic mtrogen  Cell growth  Flocculating
S0UrCes (BRCnm )~ activity(F.U)E
(NH 3,50, 0.24 3.2
(NH4 ) HPOy 0 0
NHNC, 0.43 43.7
CH;COCNH 4 ] ]
NHLCH 0.21 L6
NaNQOy 0.58 54,2
None 0.28 27.9

Each inorganic nilrogen sources of 0,3% was added to
the BA medium(glucose 2g, MgSQ4 - TH20 0.01g, NaCl
0.01g per 1 liter distilled water and initial pEH 7.0), A:
cell growth was measured with optical density(0.D) at
550nm, B; flecculant production was measured with floc-
culating activity (F.U="Unit of flocculaling activily{F.
Uy=t/a—1/b, a and b; Optical density of control{a)
and samplefb) at 550nm) i 0.5% kaolin 10ml and 0.1%
CaClg 0, Lml suspended mixiure,
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Table 4. Effect of various organic nitrogen
sources on the flocealant production and cell
growth of Bacillus megaterium CH-23

Organic nitrogen  Cell growth Flocculating
SOUrCes (660nm)®  activity(F.U)B

Casamino acid 0.76 9.6

Malt extract 0.41 0.25
Peptone 0.52 91.05
Tryptone 0.79 99.5
Yeast extract 0.62 70.6

Beef extract 0.74 99.5

None 0.61 64.2

Each corganic nitrogen source of 0.01% was added to
the BA medium{glucose 2g, MgSQy - TH:20 0.0lg, NaCl
0.01g per 1 liter distilled water and initial pH 7.0), A:
cell growth was measured with optical density(0.D) at
550nm, B: flocculant production was measured with floc-
culating activity (F.U==Unit of flocculating activity(F,
U)=1/a=1/b, a and b; Oplcal density of control(a)
and sample(b} at 550mm) mn 0.5% kaohin 10m] and 0.1%
CaClz 0.1ml suspended muxture,
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Table 5. Effect of various inorganic salts on
the flocculant production and cell growth of Ba-
cillus megaterium CH-23

Inorgamc salt Cell growth Flocculating
sources (B6CIm )~ activity (I, U)B
FeSOy 0.42 55.8
KH2POs 0.76 78.5
ZnS0y 0.26 47.9
CoCls 0.24 34.7
MgS0, - TH20 1.14 176.8
NaCl 0.31 98.5
CuSOy 0.39 25.4
KNOq 0.49 64.8
CaClg 0.93 145.8
MnSQy 1.28 187.9
None 1.15 119.7

Each inerganic salt sources of 0,01% was added to the
BA mediumi(glucose 2g, MgS50, - 7 HaC 0,01g, NaCl 0
0lg per 1 liter distilled water and mutial pH 7.0), A cell
growth was measured with optical density(O.D) at
850nm, B; flocculanl production was measured with floe-
culating actvity(F.U=Unil of flocculating activity(F,
U)=1/a—1/b, a and b; optical density of controi(a)
and sample{b) at 550nm) in 0.5% kaolm 10m] and 0.1%
CaCly 0.1ml suspended mixture,
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