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Bioflocculant production from Bacillus sp. A56
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Abstract — A gram(+) bacteria that produced microbial flocculant was isolated from soil and classi-
fied as a Bacillus species and named as Bactllus sp. A56. The culture conditions of the strain
for flocculant production were studied in a shake flask. Optimum temperature and initial pH for
flocculant production were 30C and 6.5, respectively. The optimized medium has following com-
position: glucose 20 g/, NH,NO, 05 g/l, K.HPO, 1.0 g/, KH.PO, 0.8 g/f, MgSO,-7TH,O 0.2 g/il. MnSO,-
4-6H,0 0.3 g/1, CaCO; 0.5 g/l, yeast extract 0.3 g/l, tryptone 0.3 g/l in tap water. Under the optimum
culture conditions, flocculant production was improved by ten times in comparison with in basal
medium. In the jar fermentor, the highest flocculating activity was obtained at 30-hr cultivation
time and the flocculant was increased with the increase of cells.
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Fig. 1. Photograph of flocculant-producing isolate A56.
Isolate AS56 was incubated in the medium composed
of 0.1% glucose, 0.3% peptone, 0.2% yeast ext. and

0.2% CaCl, at 30C for 48 hrs.
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Table 1. Taxonomical properties of the strain AS6

AT S-S EZAbskdohEig. D).

Morphological®
Gram stain positive

Shape rod

0.5~0.7 um X 3.7~8.5 um

motile

Cell size

Motality

Flagella found
Physiological

Optimum temperature 30C

Oxidase —

_+_

Catalase
Urease —
O/F? test

Anaerobic growth
KCN medium tolerance —
Methyl red test

Voges-Proskauer reaction

+ =

~

Indole test —
Gelatin liquefaction —
Arginine decarboxylation —
Lysine decarboxylation —
Ornithine decarboxylation —
Aesculin hydrolysis +
Acid production from’
Adonitol =
Arabinose +
Dulcitol —
Glycerol —

Inositol
Lactose
Maltose
Mannitol

+ +

Rhamnose
Salicin
Sucrose
Trehalose

+ + 4 1+

Xylose

'Morphological properties were examined after 24
hours cultivation

?Oxidation-Fermentation
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Fig. 2. Effect of temperature and initial pH on flocculant production and cell growth,.
Cuitivation was performed with 500-m/ erlenmeyer flask containing basal medium at 120 rpm for 72 hr.
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Fig. 3. Effect of carben sources on flocculant produc-
tion and cell growth.

Cultured with basal medium containing 2.0% carbon
sources at 30C and pH®86.5.
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Fig. 4. Effect of inorganic nitrogen sources on floccu-
lant production and cell growth.

The medium contained 0.2% morganic mtrogen sour-
ces.
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Fig. 5. Effect of organic nitrogen sources on flocculant
production and cell growth.

Each organic nitrogen source was added at the concen-
tration of 0.01%.
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Fig. 6. Effect of organic nitrogen concentration on floc-
culant production and cell growth.

The media contained yeast extract and tryptone at the
ratio of 1:1.
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Fig. 7. Effect of inorganic salts on flocculant production
and cell growth.

Each 1norganic salt was added at the concentration of
0.01%.
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Fig. 8. Effect of CaCQ; and MnSO, concentration on

flocculant production and cell growth.
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Table 2. Effect of the limitaton of some components
on flocculant production

Flocculating activity

Components
Basal Limitation Rich
(X1 (X10 Y {X5)
Potassium phosphate 412.4 396.8 411.7
Magnesium sulfate 412.4 436.8 351.5
Sodium chloride 4124 416.4 412.7

Cultivation was performed with 500-m/ Erlenmeyer
flask containing 2% glucose and 0.2% NH,NO, for 72
hr,
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Fig. 9. Effect of MgSO4-7H,O concentration on floc-
culant production and cell growth.
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Table 3. Effects of C/N ratio on flocculant production
and cell growth

Conc. of 2% 3% 4%
glucose

C/N ratio F C F C F C
o0 796.1 458 7837 474
40 8216 6.04
30 692.5 562 7811 562 680.2 4.88
20 7329 495 7756 689 5782 764
10 H587.5 543 5915 851 4428 795
5] 320.1 563 4838 88> 4426 9.62

F: Flocculating activity, C: Cell growth (O.D at 660 nm)
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Fig. 10. Time course of flocculant production in jar fermentor.

Cultivation was carried out under the following conditions: working vol. 14, aeration 1.0 vvm, impeller speed
200~ 1000 rpm, temperature 30C and C/N ratio 40 in 2.0% glucose medium.

m: Activity, ~: Cell growth, 7:: Residual glucose, .: Viscosity
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