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Isolation and Identification of Antifungal Bacteria on
Blue Mold in Apple
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ABSTRACT - In order to screen the antagonistic bacteria which inhibit the growth of the apple
pathogen, Penicillum expansum, we isolated an effective bacterial strain and investigated into
the antifungal activity of the antagonist and it's identification. The eleven strains of bacteria
which strongly inhibited P. expansum were isolated from the nature, and the best antagonistic
bacterial strain designated as CH142, was selected. The antagonistic strain CH142 was identi-
fied to be the genus Bacillus subtilis based on morphological and biochemical characterization.
The CH142 showed 55.9% of antifungal activity against the growth of P. expansum. By the
treatment of the culture broth and the heat treated culture filtrate of it, the B. subtilis CH142
showed 90% and 15% of antifungal activity, respectively.
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Table 1. List and pathogenicity of Penicillum expansum isolat-
ed from diseased apple

Apple pathogenic fungi Source  Pathogenicity(cm)**
Penicillum expansum CP201 This study 3.2
Penicillum expansum CP202 This study 31
Penicillum expansum CP203  This study 30

Penicillum expansum NASTI* 33
*NASTI : National Agricultural Science and Technology Institute
**Pathogenicity(cm) : diameter of infection

Fig. 1. Inhibition effects of antifungal bacteria CH142, 119,
145, 120 against apple pathogen, Penicillum expansum
CP201(PE) on Potato Dextrose Agar(PDA) plate for 7
days at 28°C.
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Table 2. Zone of inhibition of the each antagonists against
apple pathogen, Penicillum expansum on PDA media
for 7 days at 28°C

Isolated

Microoganisms CH142 CH119 CH145 CHI20
Pathogen

Penicillum expansum CP201 559 515 50.0 44.1

Zone of inhibition*(%) = === X 100

NT ; colony diameter of no treatment(mm)
T ; colony diameter of treatment(mm)

Table 3. Characteristics of antifungal bacteria CH142

— Strain Bacillus subtilis CH142
Characteristics

Cell diameter > 1.0 m - -
Spores round - -

Endospore + +
Gram stain + +
Form rod rod
Sporangium swollen - d(+/-)
Parasporal crystals - -
Catalase + +
Voges-Proskauer test + +
pH in V-P broth

<6 d(+/-) d(+/-)

>7 - -
Acis from

D-Glucose + +

L-Arabinose + +

D-Xylose + -

D-Mannitol + +
Gas from glucose - -
Hydrolysis of

Casein + +

Gelatin + +

Starch + +
Utilization of

Citrate + +

Propionate - -

Degradation of tyrosine - -
Deamination of

phenylalanine - +
Egg-yolk lecithinase - d(+/-)
Formation of
Indole - -
Dihydroxyacetone ND ND

NaCl and KCl required - -
Allantoin or urate required - -
Growth at pH
6.8, nutrient broth + +
5.7 + +
Growth in NaCl
2% + +
5%
7% +
10% ND d(+/-)
Growth at
5C
10T
30T
40C
50C
55C - -
65C - -
Growth with
lysozyme present d d

+
+

S
o+ + e

Symbols : -, 90% or more are negative ; +, 90% or more are positive
d, 11~89% are positive ; ND, no data available
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Fig. 2. Growth inhibition of Penicillum expansum by antagoni-
stic bacteria.
P expansum were grown on PDA at 24hrs and treated by
antagonist, Bacillus subtilis CH142.
A: P expansum CP201
B: P, expansum with B. subtilis CH142

Fig. 3. Growth inhibition of Penicillum expansum by heat
treat culture broth of antagonistic bacteria.
P. expansum were grown on PDA at 25°C for 24hrs and
treated by heat treat( 121°C, 15min) culture broth of
antagonist, Bacillus subtilis CH142,
A: P. expansum CP201
B: P. expansum with B. subtilis CH142
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