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Some Cultural Characteristics of Bacillus megaterium YWO-5 Producing Bioflocculant for
Wastewater Treatment. Seo, Ho-Chan', Sung-Jee Yeo, Hong-Yeon Cho*, and Han-Chul Yang.
Graduate School of Biotechnology. Korea University, Seoul 136-701, 'institute of Blofechnology.
Korea University, Seoul 136-701, Korea— To develop bioflocculant for wastewater treatment, about 60
type culture strains and 450 strains isolated from natural sources were examined for screening their ability
to flocculate the swine wastewater. Among them, YWO-5 showed the highest activity for NTU removal
efficiency and was identified as Bacillus megaterium according to the cultural, morphological and phy-
siological properties. The maximum production of the flocculant was achieved in culture medium con-
taining 2% glucose, 0.05% soytone, 0.01% CaCl,, 0.05% KH,PO,, and 0.05% yeast extract with initial
pH 6.5 when cultured with rotary shaker controlled at 20C and 150 rpm. With jar fermentor, the max-
imum production was reached to NTU removal efficiency of 93% after 3 days under the optimal con-
ditions. The bioflocculant produced by Bacillus megaterium YWO-5 was effective on various suspended

solids and organic wastewaters.
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Table 1. NTU removal efficiency of culture fluids on swine
wastewater

Swine wastewater

Strains

NTU removal

NTU efficiency (%)
Control 284 0.0
J1-42 186 345
1J-46 182 35.9
J1-55 208 26.7
SE-32 197 30.7
SE-51 189 335
SE-70 179 37.1
SE-92 191 33.0
SE-93 174 38.7
YWO-3 168 40.9
YWO-5 134 52.8
YWO-56 173 48.2
Staphylococcus sp. 197 20.8
Streptomyces equinus 222 219
Bacillus cereus 236 27.0
Bacillus sphaericus 266 26.3
Bacillus subtlis 212 255
Bacteroides fragilis 197 29.9
Lactobacillus brevis 242 249
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Fig. 1. Scanning electron microscopy of selected strain YWO-5.
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Table 2. Morphological and biochemical characteristics of
strain YWO-5

YWO-5 Bacillu's
megaterium
Morphological characteristics
Gram stain + +
Shape Rod Rod
Cell size 1.0~1.2x 1.2~1.5x%
1.5~2.5 um 2~5 pm
Motility - -
Spore formation \"% \'%
Physiological characteristics
Optimum temperature 20¢C 30T
Catalase + +
Lysine decarboxylase - -
Gelatin liquefaction + +
Nitrate reduction D D
Growth at 7% NaCl D D
Formation of indole - -
Acid production from
Arabinose + +
Fructose A" D
Galactose + +
Glucose \% +
Lactose + +
Mannose A% -
Raffinose - -
Sucrose - -
Trehalose - -
Xylose + D

+: Positive, -1 Negative, V: Variable, D: 11-89% of strains are
positive.
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Fig. 2. Effects of carbon sources on cell growth and NTU re-
moval efficiency of swine wastewater.

Each carbon source of 2.0% was added to the basal medium
containing 0.2% peptone, 0.05% yeast extract, 0.1% KH,PQ,,
0.1% NaCl and 0.01% MgSO, - 7TH,0. The pH of medium was
adjusted to 6.5. Cultivation was carried out with rotary shaker
controlled at 20C and 150 rpm for 3 days. lll : NTU removal
efficiency, [ : Cell growth.
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Fig. 3. Effects of nitrogen sources on cell growth and NTU
removal efficiency of swine wastewater.

Each nitrogen source of 0.2% was added to the basal medium
containing 2.0% glucose, 0.05% yeast extract, 0.1% KH,PO,,
0.1% NaCl and 0.01% MgSO, - 7TH,0. The pH of medium was
adjusted to 6.5. Cultivation was carried out with rotary shaker
controlled at 20C and 150 rpm for 3 days. [l : NTU removal
efficiency, [ : Cell growth.
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Fig. 4. Effects of inorganic salts on cell growth and NTU re-
moval efficiency of swine wastewater.

Salts of 0.01%(*) and 0.005%(**) were added to the basal medi-
um containing 2.0% glucose, 0.05% soytone and 0.05% yeast
extract. The pH of medium was adjusted to 6.5. Cultivation was
carried out with rotary shaker controlled at 20C and 150 rpm
for 3 days. Il : NTU removal efficiency, [ ] : Cell growth.
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Fig. 5. Time course of Bacillus megaterium YWO-5 cultured
in jar fermentor.

Cultivation were carried out with a 5/ jar fermentor containing
2 | medium under the optimized culture conditions. -@—:NTU
removal efficiency, —#— : Cell growth.
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Table 3. NTU removal efficiency of flocculant produced by
Bacillus megaterium YWO-5

Materials Removal efficiency (%)
Active carbon 71
Agar powder 85
Cellulose powder 62
CM-Cellulose 53
DEAE-Cellulose 87
Kaolin clay 76
Silica gel 82
Sugar industry wastewater 73
Soybean curd wastewater 95
Alcohol fermentation wastewater 67
Antibiotic fermentation wastewater 51

The removal efficiency was measured by the methods as des-
cribed under “Material and Methods” .
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