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The Optimum Culture Conditions for the Production of Antibiotics
KG-1167A & KG-1167B Produced by Clostridium sp.

Hong, Su-Hyung, Jae-Sung Nam, Yong-Bok Park and Ji-Hong Ha*

Department of Genetic Engineering, Kyungpook National University

The bacterial strain KH-1167, identified as Clostridium sp. was found to produce the antibiotics
KG-1167A & KG-1167B which showed a broad spectrum antibacterial activity. The highest antibiotics
production was obtained in fermentation medium containing glucose, casamino acid and salt complex
solution. Optimum culture condition for the maximum production of the antibiotics was also determin-
ed. Antibiotic productivity of the Clostridium sp. KH-1167 was increased to about 450% compared to
that in the medium used for the primary isolation procedure.
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Table 1. Composition of PY medium

Components Concentration (%)
Peptone 0.5

Yeast extract 0.5

Salt solutionl 4.0 (vIv)
Vitamine K, solution2 0.02 (v/v)
Hemin solution, 0.05% 1.0 (viv)
Resazurin solution, 0.025% 0.4 (v/v)
Cystein-HCI 0.05

1CaCl, 0.02%, MgS0, 0.02%, K,HPO, 0.1%, NaHCO,
1% and NaCl 0.2%
¢Dissolve 0.15 m! of Vitamine K, in 30 mi{ of 95% ethanol.
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Table 2. Effect of carbon sources! on the antibiotic
production

— — e ey —
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C-source Growth F;?_Ial A gfiiajgvf% )
None? + 7.07 100
Arabinose + 4+ + 6.76 152
Cellobiose ++ + 6.84 138
Cellulose + + 7.52 145
CMC + + + 7.23 152
Esculin + + + 6.49 148
Fructose + + + 6.52 145
Galactose ++ + + 7.43 166
Glucose + 4+ + 6.66 166
Glycerol + + 6.80 138
myo-Inositol ++ + 6.98 138
Lactose +++ + 7.62 138
Maltose + + + 5.53 110
Mannitol + + + 6.94 124
Mannose + + 5.39 90
Meliobiose + 4+ + 6.46 121
Ribose + 4+ + + 7.18 131
Sorbitol + + + 6.56 131
Starch + 4+ + 6.16 138
Sucrose ++ + 6.43 131
Xylose ++ + 6.68 138

Basal medium: Peptone 0.1%, Yeast 0.1%, Salt solution
4.0%, Vitamine K, solution 0.02%, Hemin solution 1%,
Resazurin solution 0.4%, Cystein-HCl 0.05%

IEach carbon was added to the basal medium and auto-
claved after pH setting to 7.0.

2None: No carbon source was added.
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Fig. 1. Effect of glucose concentration on the antibiotic
production

e—e : Relative activity
O—O: Cell growth

Table 3. Effect of nitrogen sources! on the antibiotic
production

N-source Growth FIi)I}lf'l Aciie:f?éirvf%)
None? + + + 6.44 100
Yeast Extract +++ + 6.28 110
Casamino acid + 4+ + 7.06 113
Malt Extract ++ + 5.69 110
Peptone ++ + + 6.19 106
Asparagine +4+++ 6.52 106
Urea + + 6.52 90
(NH,),80, + 6.19 a7
NH, H,PO, ++ 6.05 84
NH,CI ++ + 5.96 97
NH /NO; + 6.27 90
NaNOQO, + 6.23 103
KNO4 + + + 6.36 94

Basal medium: Glucose 1%, Salt solution 4%, Vitamine K,
solution 0.02%, Hemin solution 1%, Resazurin solution
0.4%, Cystein-HCI 0.05%

1Kach nitrogen was added to the basal medium and
autoclaved after pH setting to 7.0.

2None: No nitrogen source was added.
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Table 4. Effect of salts! on the antibiotic production

Salt Growth F ;I;Ial A{iie\%’?grvf@?u)
None? + + 4.90 100
AlK (80,)»:12H,0 + + + 3.70
CaCl,-2H,0 ++ + 6.11 127
CoCl, + 5.46
CuS0,-6H0 + + 4.31
FeCly-6H0 + 2.42
FeS0,-7TH,0 ++ + + 4.36

LiCl + + 5.90 104
MgCl ++ + 5.79 108
MgS0, ++ + 5.57 123
MnCl, + 5.99 85
MnSO, ++ + 5.14 104
K,;HPO, + + + 6.56 119
KH,PO, + + 6.16 115
NaCl + + 5.50 123
NaHCO, + + + 6.54 117
NaH,P0,-2H,0 + + 5.94 88
Na,COg + + + 6.89 119
Na,B,0,-10H,0 + + 6.21 85
ZnS0, + 5.88 100
Salt soln. ++ + 5.54 131

Basal medium: Glucose 1%, Casamino acid 0.5%, Vitamine
solution 0.02%, Hemin solution 1.0%, Resazurin solution
0.4%, Cystein-HCl 0.056%

1K ach salt was added to the basal medium and autocla-
ved after pH setting to 7.0,

ZNone: No salt was added.
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Fig. 2. Effect of salt concentration on the antibiotic pro-
duction

o—eo : Relative activity

O—O : Cell growth

~ 100} . 1100 _
B~ = )
= : <
2 80f 1= 180 =
5 < &
[ + Y
S 60 12 {60 &
= 5o g
S 40} 13 140 &
o “ 3

20 - - - 20

0 ‘o PPN 11

20 40 60 345678 910
Temperature (°C) pH

Fig. 3. Effect of temperature and pH on the antibiotic
production
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Fig. 4. Growth profile and time course of the antibiotic
production
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