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Table 1. General characteristics of the selected Bacillus sp. strains

Strains and results

Tested characteristics
KD-1 KD-2 KD-3 KD-4

Length (um) 0.8-1.2 0.8-1.2 0.4-0.6 0.3-0.5
Gram stain + + + +
Motility + + + +
Cell morphology Rod Rod Rod Rod
Spore formation + + + +
Growth in air + + + +
Catalase activity + + + +

Temperature limitation for growth (°C) <45 <50 <55 <60

Symbols; +, positive; -, negative; <, less than

B. licheniformis$} 99.9%2] AFEE B, KD-12 95% o4+
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Fig. 1. Ceil growth of microbial additive mixed with Bacillus sp.
KD-1, B. cereus KD-2, B. pumilus KD-3, and B. licheniformis KD-4
at various temperatures. Symbols; O, 37°C; @, 42°C; &, 47°C; A,
50°C; 1, 53°C.
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Table 2. Results of carbohydrate fermentation of the selected Bacillus
Sp. strains

Strains and results

KD-1 KD-2 KD-3 KD-4
Glycerol + + + +
Erythritol - - - -
D-Arabinose - - - -
L-Arabinose - - + +
D-Rihose + + + +
D—XleSC - - + +
L-Xylose - - - -
D-Adonitol - - - -
Methyl-BD-Xylopyranoside - - - -
D-Galactose - -
D-Glucose +
D-Fructose +
D-Mannose - _
L-Sorbose - - - _
L-Rhamnose - - - +
Dulcitol - - - _
Inositol + - - +
D-Mannitol - - + +
D-Sorbitol - - +
Methyl-oD-Mannopyranoside - -
Methyl-aD-Glucopyranoside +
N-Acetylglucosamine +
Amygdalin
Arbutin
Esculin
Salicin
D-Cellobiose
D-Maltose
D-Lactose - _
D-Melibiose - -
D-Saccharose +
D-Trehalose +
Inulin - - - -
D-Melezitose - - - .
D-Raffinose - - - -
Amidon
Glycogen
Xylitol - - -
Gentiobiose - + + -
D-Turanose + - - +
D-Lyxose - - - +
D-Tagatose - - + -
D-Fucose - - - +
L-Fucose - - - -
D-Arabitol - - - N
L-Arabitol - - - -
Gluconate - - - +
2-Ketogluconate - - - -

Tested carbon sources

+ o+ 4+ o+ o+
+ 4+ + + o+ o+ o+ o+
+ o4+ o+ o+ o+ o+ + o+

+ +
+ o+ 4+

.
+ + 4+

~ 5-Ketogluconate - - - -

Carbohydrate fermentation test was performed by API 50 CHB system
(Biomerieux, Inc., France) as described in Material and Methods.
Symbols; +, fermented; -, Not fermented in 24 hrs.
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Fig. 2. Production of protease (A), amylase (B), and lipase (C) by
microbial additive (mixture of Bacillus sp. KD-1, B. cereus. KD-2, B.
pumilus. KD-3, and B. licheniformis KD-4). Symbols; O , 37°C; @ ,
42°C; A, 47°C; A, 50°C; [, 53°C.
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Fig. 3. Effect of the antibacterial activity with the culture media of B.
licheniformis KD-4 against Bacillus sp. KD-1, B. cereus KD-2, or B.
pumilus KD-3. Bacillus sp. were cultured at 37°C for 4hrs. Symbols;
O, Bacillus sp. KD-1; @, B. cereus KD-2; 2\, B. pumilus KD-3.
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Fig. 4. Change in the temperature of the fermenter during the compos-

ting process of swine manure. Symbols; O, top part of the fermenter;
@, middle part of the fermenter; A\, bottom part of the fermenter.
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Table 3. Comparison of the nutrient content of compost products
fermented by K company's microbial addictive and the developed
microbial addictive

Content (% ,,,.,)

Composition K product® D product®
Organic compound 73.50 61.90
N 1.60 1.60
C/N 26.60 22.40
P 0.18 021
K 1.20 1.00

*The product fermented by the microbial addictive of K company.
®The product fermented by the developed microbial addictive.
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ABSTRACT : Studies on the Isolation and Identification of Bacillus sp. for the Composting of Swine
Manure and the Removal of Malodorous Gases from its Liquid Compost
Kue-Dong Kim, Ki-Yeon Kim, and Young-Tae Hahm" (Department of Biotechnology, Chung-
Ang University, Anseong 456-756, Korea)

Bacillus species were isolated from swine manure to develope the microbial additive suitable for the rapid com-
posting. The 3 of 4 isolated strains were identified as Bacillus cereus KD-2, B. pumilus KD-3, and B. licheni-
SJormis KD-4. Bacillus sp. KD-1 was, however, not highly identical with any Bacillus sp. The isolated strains
were analyzed their growth rates, enzyme activities, and antibacterial activities. The maximum growth tem-
peratures of KD-1, KD-2, KD-3 and KD-4 were 45°C, 50°C, 53°C, and 55°C, respectively. The activities of pro-
tease or amylase in mixed culture of 4 strains were similar in the range of 37°C to 53°C and activities of lipase in
the range of 37°C to 42°C were twice higher than those of lipase in the range of 47°C to 53°C. The antibacterial
activity of KD-1, KD-2, or KD-3 against each other was not detected. That of KD-4 against KD-1, KD-2, or
KD-3 was, however, detected. The organic compound and C/N ratio of compost fermented by the mixed culture
were determined as 61.9% and 22.4%, respectively. The concentration of the ammonia gas was 12.35 mg/l in

the liquid compost.



