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Identification of Bacteria Having Antifungal Activity
Isolated from Soils and Its Biological Activity

Kim, Sung-Uk, Jee-Woo Lee, Sang-Han Lee and Song-Hae Bok*
Biotechnology Lab., Korea Research Institute of Chemical Technology. Tagjeon 305-606, Korea

Abstract — A bacterium producing the antifungal compound KRF-001 isolated from soil was
selected and identified as Bacillus subtilis. The antibiotic KRF-001 was active against various
fungi. Effecacy of KRF-001 at various concentration for controlling leaf blast of rice in the
paddy field was evaluated and compared with recommended rates of kasugamycin, blastici-
din-s and tricyclazole. KRF-001 caused no irritation on the skin of rabbits and LD50 for mice
was deduced more than 5000 mg/kg which indicates the possibility of low toxicity or no toxicity.
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Table 1. Investigation of degree of deaseased area of
rice plant
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Table 2. Morphological and cultural characteristics of
bacterial strain producing the antifungal compound
KRF-001

1. Morphological characteristics

Cell form Rods

Size (um) 0.8~1.0%X2~6
Gram stain Positive
Spore shape Ellipsoidal
Spore position Subterminal
Sporangium swollen Negative
Motility Positive

Colony shape Irregular, opaque

Colony color Creamy

2. Cultural characteristics

Nutrient agar (pH 6.8) + -+

Potato dextrose agar (pH 5.6) + +

Growth 1n 7% NaCl +

Temperature for growth 15~50C

Growth pH 5~10.5

Growth 1n lysozyme (0.001%) negative

-+ -+ : Abundant growth, +: Normal growth, —: no

growth
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Table 3. Physiological characteristics of bacterial strain
producing the antifungal compound KRF-001

Characteristics Record
Catalase +
Oxidase -
Voges-proskauer test +
Acad from

D-Glucose +

L-Arabinose +

D-xylose +

B-Mannitol -+
Hydrotysis of

Casein 4+

(zelatin +

Starch +
Utilization of

Citrate e

Proptonate —
Degradation of tyrosine =
Deamination of phenylanine —
Nitrate reduced to nitrite +

Formation of indole —
Arginine dehydrogenase —

+: Postive; —: Negative
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Table 5. Antifungal activity of KRF-001 against various human pathogenic fungi
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Classification Microorganisms MIC (ug/mi) MediaV

Alternaria fumigatus ATCC 16424 50 Sab.

Blastomyces dermatitidis ATCC 26198 6.25 Sab.

Pathogenic fungi Candida albicans ATCC 10231 12.5 Sab.
(for human) Cladosporium carvionni ATCC 16264 50 Sab.
Coccidioides 1mmitis ATCC 34020 6.25 Sab.

Cryptococcus neoformans ATCC 36556 6.25 YM

Epidermophyton floccosum ATCC 38486 6.25 Sab.

Histoplasma capsulatum ATCC 28179 12.5 Sab.

Microsporum canis ATCC 11622 12.5 PDA

Sporothrix schenkit ATCC 10212 25 Sab.

Trichophyvton mentagrophytes ATCC 12.5 Sab.

Non pathogenic Saccharomyces cerevisiae NRRL 6.25 YM

fungi Y-139

YSab: Saboaraud agar; YM: Yeast malt extract agar; PDA: Patato dextrose agar

Table 6. Antibacterial spectrum of KRF-001

Strains KRF-001 (ug/mi)
Streptococcus pyogenes A308 >100
Streptococcus pyogenes AT7 >100
Streptococcus faectum MD8b >100
Staphylococcus aureus SG511 >100
Staphylococcus aureus 285 >100
Staphylococcus aureus 503 >100
Escherichia colt O 55 >100
Escherichia coli DC 0 > 100
Escherichia coli DC 2 >100
Escherichia coli TEM >100
Escherichia coli 1507 E > 100
Pseudomonas aeruginosa 9027 >100
Pseudomonas aeruginosa 1592E >100
Pseudomonas aeruginosa 1771 >100
Pseudomonas aeruginosa 1771M >100
Salmonella typhimurium >100
Klebsiella oxytoca 1082E >100
Klebstella oxytoca 1522E >100
Enterobacter cloacae P99 >100
Enterobacter cloacae > 100
Xanthomonas campestris pv. oryzae >100

Table 7. Efficacy of KRF-001 and other fungicides for
controlling leaf blast of rice in the paddy field

Diseased leaf area“(%)

Treatment with protective value’

26 July 31 July

KRF-001 750 ppm 0.56(69) 0.59(74)
(ai. 115 ppm)

KRF-001 1500 ppm 0.51(72) 0.54(76)
(a.1. 223 ppm)

KRF-001 3000 ppm 0.48(73) 0.52(77)
{(a.1. 460 ppm)

Blasticidin-S (a.i. 20 ppm) 0.76(58) 0.78(65)

Kasugamycin (a1 20 ppm)  0.51(72) 0.56(75)

Tricyclazole (a.i. 400 ppm) 0.30(83) 0.41(82)

Control (no treatment) 1.79( 0) 2.25( 0)

Substance: KRF-001; Method: Agar Dilution (Hoechst
345), Medium: Mueller Hinton Agar: Inoculum size:
10° Colony Forming Unit/m/, Incubation time; 18 hrs

A ol 22} n vitro A A HEGH I Qo) QH
SHo|¥e &A4-8 vebd s3lFE B3 KRF-0012

“The rating was done 47 and b2 days after transplan-
ting; °Based in each of 30 hills/plot with 4 replicates
in randomized blocks

Protective value=
Diseased leaf area(%) of control-
Diseased leaf area(%) of fungicide

100 X
00 hseased leaf area(%) of control

FAo e GRS HAT] A3t HAeidt LA
NG Aol A3t UA 77 o] At F ubelg-S
ZAbste] 1 A 3}-5 Table 74 v}ehuglrt. Table 79
vebd nvlel zro} KRF-0012] 3717 % z]e]T-9]
Hha) & 3= o) 22FAl Q] blasticidin-SE.rh= ofd =32
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vtepded, FAATF 54 5000 mg/kg el A 1
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