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Culture Conditions and Antifungal Activity of Bacillus licheniformis KMU-3 against Crop Pathogenic
Fungi. Park, Sung-Min, Sun-Hee Han', and Tae-Shick Yu*. Department of Microbiology, Keimyung Univer-
sity, Taegu 707-704, Korea, ' Department of Ophthalmic Optics, Daegu Health College, Taegu 702-722, Korea -
Bacillus licheniformis KMU-3 shown a strong antifungal activity was isolated from Swedish forest soils. B.
licheniformis KMU-3 produced a maximum level of antifungal substance under incubation aerobically at
24°C for 24 hours in LB broth containing 1.0% sodium acetate, 1.0% ammonium sulfate at 180 rpm and initial
pH adjusted to 8.0. Chloroform extraction of culture broth was confirmed inhibitory zone by plate assay and
Rf value 0.49 substance by thin layer chromatography (TLC) represented high antifungal activity against
Rhizoctonia solani AG-1. This substance also exhibited against Rhizoctonia solani AG-4, Colletotrichum
orbiculare, Colletotrichum gloeosporioides, Cladosporium cucumerinum, Fusarium oxysporum, and Fusar-

ium graminearum.
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Fig. 1. Inhibition zone of Rhizoctonia solani AG-1 by B. licheni-
formis KMU-3 on PDA. Left: cultured broth (20 pl). Right: con-
centration of cultured broth extracted by chloroform.
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Table 1. Effect of different broth.

Media Clear zone (® mm)
LB 16
YM 12

PDB 0.8

TSB 12
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Table 2. Effect of various carbon sources.

Carbon sources Growth (ODggonm)  Clear zone (@ mm)
Control 1.88 16
Arabinose 1.72 14
Fuctose 1.87 13
Glucose 1.70 14
Lactose 1.80 14
Maltose 1.76 16
Mannitol 1.91 14
Sorbitol 1.76 14
Starch 1.92 13
Sucrose 1.81 14
Sodium acetate 1.46 19

Table 3. Effect of various nitrogen sources.

Growth (ODgsonm) Clear zone (@ mm)

Nitogen sources

Control 1.60 18
Ammoniuim phosphate 1.17 10
Ammonium sulfate 1.33 18
Ammonium chloride 1.23 11
Ammonium nitrate 1.29 14
Beef extract 1.49 15
Bactopeptone 1.62 15
CLS 1.52 12
Malt extract 1.40 13
Polypeptone 1.64 15
Tryptone 1.61 15
Urea 0.08 0
Yeast extract 1.71 16




Table 4. Effect of various culture temperature.

Temperature (°C)  Growth (ODggonm)  Clear zone (® mm)
24 1.46 22
30 1.79 18
37 2.11 0
45 2.05 0
Table S. Effect of pH.

pH Growth (ODggonm) Clear zone (@ mm)

3.0 0 0

4.0 0 0

5.0 1.77 17

6.0 1.79 18

7.0 1.82 22

8.0 1.87 23

9.0 0.34 7

10.0 0 0

Table 6. Effect of agitations.

rpm Growth (ODggonm) Clear zone (® mm)
0 0.40 8

50 0.86 10

100 1.36 12

150 1.52 19

180 1.66 24

200 1.65 20
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Fig. 2. TLC analysis of chloroform extract. The antifungal com-
pounds were extracted with chloroform and chromatographed on
silica gel plate (Silica gel 60 Fas4) with methanol and chloroform
©:D.
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