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Effect of Some Factors on the Production of an Antifungal Compound
KRF-001 from Bacillus subtilis subsp. krictiensis
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Abstract — Antifungal compound, KRF-001, was produced by Bacillus subtilis subsp. krictiensis
1solated from soil. Physico-chemical factors affecting cell growth and bioactivity were examined
to improve the production yield. Nutrient composition, temperature, pH and phosphate ion
concentration were proved to be important factors for the production of KRF-001. Mutation
was performed to select high yielding strains. First, mutation was performed with ultra-violet
light, and the second mutation process was conducted by MNNG (N-Methyl-N'-nitro-N-nitroso-
guanidine) resulting in three high yielding strains.
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Table 1. Effective range of pH for the isoelectric preci-
pitation of KRF-001 from fermented broth

Samples Bioactivity on P. oryzae
(Inhibition zone, mm)
Fermentation broth
Sonicated cell fraction” 0
6.0 11
pH range 4.9 11
to precipitate 3.6 18
KRF-001 2.8 20
from broth 2.0 20
1.1 20

*All the samples and ppt. were neutralized after the
treatments and autoclaved 5 min at 121C, and re-adju-
sted to intial volume prior bioassay.

YSonication: with micro tip, 5X 30 sec for 5 m/ of broth.
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Mg50,-7H,0 0.5g, MnCl,*4H,0O 4 mg, CaCl,-2H,0
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Table 2. Relative comparison of carbon and nitrogen
sources for the production of KRF-001 in shake flask
culture

(a) Carbon sources

Carbon sources Concentration Bioactivity

(%, W/w) (%)
Sucrose 3.0 100
Whey 3.0 141
Manmtol 3.0 139
Maltose 3.0 132
Xylose 3.0 128
Lactose 3.0 126
Glycerol" 3.0 (v/w) 126
Fructose 3.0 119
Glucose 3.0 95
Dextrin 3.0 83
Arabinose 3.0 79
Molasses!) 10.0 (v/w) 71
Soluble starch 3.0 50
Potato starch 3.0 48
[nositol 3.0 35
Soybean oil” 3.0 (v/w) 29
Corn starch 3.0 29

PLiguid formulated sources.
*Concentration was determined on the hasis of carbon
equivalent.

(b) Nitrogen sources

Nitrogen sources Concentration Bioactivity
(%, w/w) (%)
Sucrose + yeast ext. 1.0+0.5 100
Corn steep liquor 6.0 199
Corn gluten meal 2.0 186
Polypeptone 1.5 161
NZ-Amine 1.5 141
Casitone 1.5 132
Tryptone 1.5 132
Casamino acid 1.5 132
Soybean meal 2.0 126
Soytone + peef ext. 1.0+05 114
Yeast ext. 3.0 110
Cotton seed flour" 2.0 100
Pharmamedia 2.0 87
Soytone + malt ext. 1.0+05 76
Fish meal 1.5 10

*Concentration was determined on the base of nitrogen
equivalent.

*ext,— extract

YProduct of Sigma Co.
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Fig. 1. Effect of culture temperature on the bioactivity
of KRF-001.
All the data are the maximum values at each cuiture

conditions. Open symbols are for the broth and close
for 1soelectric precipitate.
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Fig. 2. Effect of pH on the bioactivity of KRF-001.
All the data are the maximum values at each culture
conditions. Open symbols are for the broth and close
for 1soelectric precipitate. For pH control, 5 N HCI and
5N NaOH were added into the fermenter automatica-
lly.
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Fig, 3. Effect of dissolved oxygen (DQO) concentration
on the bioactivity of KRF-001.

All the data are the maximum values at each culture
conditions. Open symbols are for the broth and close
for isoelectric precipitate. DO control was performed
by the change of agitation speed and aeraction rate
concomitantly.
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Fig. 4. Time courses of the KRF-001 production in
the low and high phosphate medium.

Solid lines are for the bioactivity in lower phosphate
(0.05% of K,HPO,) medium and dashed lines for the
higher phosphate (0.75% of K,HPO, and 0.15% of KH.,
PO, one. Symbols are same as in Fig. 1.
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Table 3. Time courses of bioactivity of KRF-001 from
mother cell and mutant MN-1 on various fungus

Bioactivity (Inhibition zone, mm) at

Test organisms 26 hours 52 hours 70 hours

P.SY» MN-1 PS. MN-1 PS. MN-1

Pyricularia orvzae 22 28 21 26 21 26
Candida albicans 8§ 15 8 17 +* 16
T. mentagrophytes> 19 26 17 27 18 25
Rhizoctonia solant 18 27 12 24 15 25

Botrytis cinerea 19 24 19 30 20 28
Fusartum oxysporum — 8 — 14 — 11
Mucor hiemalis 8 10 8 10 g8 10

"P.S.: parent strain
T, mentagrophytes = Trichophyton mentagrophytes
*—: no activity, +: trace activity (below cup size)
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