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Fig. 1. Plate culture of Bacillus brevis CD162. The organism was
cultured on agar plate containing 0.2% starch azure.

Fig. 2. Scanning electron micrograph of Bacillus brevis CD162.
Bars indicate 1 um lengths.
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Table 1. Morphological and biochemical characteristics of strain
CD162

Table 2. Effect of carbon sources on the CGTase production by
Bacillus brevis CD162

1. Morphology

Gram staining positive

Cell shape rod-shaped, short

rod(0.4~0.5 % 1.5~2pm)
Spore ellipsoidal, central to terminal
Sporangium swollen

2. Characteristics
1) Fatty acid methyl esters(FAME) profile
C14:0 iso 9.5%, C14:0 1.4%, C15:0 iso 56.7%, C15:0 anteiso 20.6%
C16:0 iso 4.6%, C16:0 2.4%, C17:0 iso 2.2%, C17:0 anteiso 1.6%
2) Metabolic versatility(Biolog GP)
D-ribose
fructose-6-phosphate
D-psicose
D-tagatose
acetic acid
o-hydroxybutyric acid
D-lactic acid methyl ester
L-lactic acid
propionic acid
2,3-butanediol
3) Other charateristics
Catalase
Parasporal crystals
Anaerobic growth
Hydrolysis of casein
gelatin
starch

< < < < 4 <4< < 4+ 4

+

+ 4+ +

Carbon sources Relative activity (%)

None 7
Fructose 10
Glucose 12
Maltose 20
Lactose 24
Sucrose 20
Dextrin 68

Soluble starch 100
Corn starch 50

v, variable; +, positive; -, negative.

7t F A9 2.0%E FRdhe 712} g
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4842 soluble starchE 713k wiz|oll A 718 =4

L ERst 0, dextrin, corn starch® 50% ©)4+e) &4& 1
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B. brevis CD162 was cutured at 30°C for 72 hr in the medium con-
taining 0.5% yeast extract, 0.5% bacto peptone, 0.1% K,HPO, -
7H,0, and 1.0% Na,CO; with various carbon sources of 2.0% at in-
itial pH 10.0.
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Fig. 3. Effects of concentration of carbon sources on the CGTase
production by Bacillus brevis CD162. B. brevis CD162 was cul-
tured at 30°C for 72 hr in the medium containing 0.5% yeast ex-
tract, 0.5% bacto peptone, 0.1% K,HPQO,, 0.02% MgSO, - 7H,
0O, and 1.0% Na, CO, with carbon sources of various concentra-
tion (0.5~5%) at initial pH 10.0.

K31, 1.0% yeast extract, 1.0% peptone°ll
A =o gdg Bk ey AAads
H7VekA] @ AE o= E4do] YEA] egltt. 3k
Lr)¢2 w@Adn AoYds dARE A LU 2.5%,
5.0%, 7.5%, 10%% A7t APFFNAM 5.0% H7Hs 2
7y BlA gAdo] gkont, eadn A4 Ye Mokt
izl BlEiM e dAZ e 84S 2T} (Table 4).
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Table 3. Determination of yeast extract and peptone ratio for max-
imal CGTase production

Yeast extract(%) + peptone (%) Relative activity (%)

0 0 0
0.25 0.25 50
0.5 0.5 54
0.75 0.75 74
1.0 1.0 82
0.75 0 60
0.75 0.25 70
0.75 0.5 100
0.75 1.0 94
0 0.75 75
0.25 0.75 70
0.5 0.75 74
1.0 0.75 76

B. brevis CD162 was cultured at 30°C for 72 hr in the medium con-
taining 2.0% soluble starch, 0.1 K,HPO,, 0.02% MgSO, - 7H,0, and
1.0% Na,CO; with various concentration ratio of nitrogen sources
at 1itial pH 10.0.

Table 4. Effect of wheat bran used as carbon and nitrogen source,
on the CGTase production of Bacillus brevis CD162

Wheat bran concentration (%) Relative activity (%)

0 0
2.5 50
5.0 86
7.5 70
10 60
SYB* 100

B. brevis CD162 was cultured at 30°C for 72 hr in the medium con-
taining 0.1% K,HPO,, 0.02% MgSO0, - 7H,0, and 1.0% Na,COs with
wheat bran of various concentrations and SYB at initial pH 10.0.
SYB* was 2.0% soluble starch, 0.75% yeast extract, and 0.5% bac-
to peptone.

Table 5. Effect of inorganic salt sources on the CGTase pro-
duction of Bacillus brevis CD162

Salt sources Re!atlve
activity (%)

None 0

0.1% K-HPO,+0.02% MgSO, - 7H.0 85
0.2% K-HPO+0.05% MgSO, - TH,0 87
0.1% NaCl 0

0.2% NaCl 0

0.3% NaCl 0

0.5% Na,CO, 80
0.5% Na,CO;+0.1% K,HPO,+0.02% MgSO, - 7H,0 85
0.5% Na;C0;+0.1% K,HPO,+0.05% MgSO, - TH,O 90
0.5% Na;CO;+0.1% NaCl 75
0.5% Na;C03;+0.2% NaCl 74
0.5% Na;C0;+0.3% NaCl 70
1.0% Na,CO; 65
1.0% Na,C0;+0.1% K,HPO,+0.62% MgS0, - 7TH,O 72
1.0% Na,CO;+0.2% K,HPO,+0.05% MgSO, - 7TH,0 100
1.0% Na,CO;+0.1% NaCl 74
1.0% Na,CO;+0.2% NaCl 67
1.0% Na,C0;+0.3% NaCl 65

o

B. brevis CD162 was cultured at 30°C for 72 hr in the medium con-
taining 2.0% soluble starch, 0.75% yeast extract, and 0.5% bacto
peptone with various concentrations of inorganic salt sources.
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Fig. 4. Effects of initial pH on the CGTase production by Bacillus
brevis CD162 . B. brevis CD162 was cultured at 30°C for 72 hr in
the medium containing 2.0% soluble starch, 0.75% yeast extract,
0.5% bacto peptone, 0.1% KHPO,, 0.02% MgSO, - 7H,O at vari-
ous initial pHs.
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Fig. 5. Effects of temperature on the CGTase production by B.
brevis CD162. B. brevis CD162 was cultured at various tem-
peratures for 72 hr in the medium containing 2.0% soluble starch,
0.75% yeast extract, 0.5% bacto peptone, 0.2% K.HPO,, 0.05%
MgSO, - 7H.0, and 1.5% Na,CO, at initial pH 10.2.
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Fig. 6. Effects of incubation time on the CGTase production by B.
brevis CD162. B.brevis CD162 was cultured at 30°C in the medium
containing 2.0% soluble starch, 0.75% yeast extract, 0.5% bacto
peptone, 0.2% KHPO,, 0.05% MgSO, - 7H.0, and 1.5% Na,CO,
at initial pH 10.2.
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Isolation and Identification of y-Cyclodextrin Glycosyltransferase-Producing Bacteria, and Its Pro-

duction Conditions

Myung-Hee Kim, Cheon-Bae Sohn*, Young-Hee Lim," Kyung-Sook Bae,’ and Tae-Kwang Oh’ (Department of
Food & Nutrition , Chungnam National University, Taejon 301-764, Korea; 'Department of Food & Human Nu-
trition, Taejon University, Taejon 300-716, Korea; *Genetic Resources center, Kovea Research Institute of Bios-
cience & Biotechnology, KIST, P.O.Box 115, Yusung, Taejon, 305-600, Kovea; *Microbial Enzyme Research Unit,
Korea Research Institute of Bioscience & Biotechnology, KIST, P.0.Box 115, Yusung, Taejon, 305-600, Korea)

Abstract : A cyclodextrin glycosyltransferase-producing bacterium was newly isolated from soil using alkaline
pH medium containing 1% Na,CO.. The isolated strain was identified as Bacillus brevis by morphological and
biochemical characteristics, and fatty acid composition and designated Bacillus brevis CD162. The strain
showed the best enzyme production of 0.9 unit/m/ after 96 hrs of culture at 30°C in a medium of 2.0% solu-
ble starch, 0.75% yeast extract, 0.5% bacto peptone, 0.2% KHPO,, 0.05% MgSO. - 7THO, and 1.5% Na.CO; at

initial pH 10.2.
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