Kor. J. Appl. Microbiol. Bioeng.
Vol 10, No. 1, 33—37, (1982)

Streptomyces sp.7} AEstE PUEFE M HiAME

(A 1R) agFe] AEs EREE FUEWES sEER

B¢ 2
(198241 1 €204 T

Studies on the Antifungal Antibiotics
Produced by a Streptomyces sp.

(Part 1) Selection of the Antibiotics Producing
Organism and Isolation of the Antibiotics

Moo Bae, Yung Hee Kho
Applied Microbiology Laboratory,
Korea Advanced Institute of Science and Technology,
P.O. Box 131, Dongdaemun, Seoul, Korea
(Received January 20, 1982)

Abstract

The work has been carried out for the development of antifungal antibiotics possessing curative effect in the controi
of sheath blight disease of rice plant. Soil samples were collected from over 1600 spots throughout the country. More
than 1300 specimens which seem to be the genus Streptomyces were isolated from the soil samples. Screening pro-
cedures consist of respective processes by four steps. Those are growth inhibition test in liquid culture, paper disk
method, dendroid test and green house test. 102 isolates appeared to be active against Pellicularia sasakii when all
specimens isolated were examined by the first growth inhibition test.

Finally a strain of Streptomyces forming strong antifungal substances against P. sasakii was selected from a soil
sample of Mt. Soyo, Kyeongi Province. Antifungal substances formed by the strain were isolated and purified from the

culture broth and examined for antimicrobial activities as to be specific against fungi but not active on bacterial growth.
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Table 1. Medium Composition Used for the

Culture of Isolates

Glucose 10 (g)

Glycerin 5

Defatted soybean meal 10

NaCl

CaCO,

NH,NO,

Yeast extract 5

Distilled water 12

pH 7.6
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Pellicularia sasakii

%/Potato dextorse agar
.

~ Water agar containing antibiotics

Fig. 1. Dendroid Test Method
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Isolated Streptornyces sp. (1359 strains)

Shaking cuiture at 28°C, 200 rpm

for 5 days
Centrifuge
Mycelium Brother
& cells 1st screening, 55 Strains

1. Growth test of P. sasakii
in liguid med. containing
10% culture med. of the
isolants

2. Paper disk method.

2nd screening, 21 Straings (Denoroid test)
3rd screening, No. 297 (Green House test)

Fig. 2. Screening Procedure for the Selection
of Isolants,
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Table 2. Growth Inhibition of Isolates Against

Pellicularia sasakii

Strain No Paper disk Dendrf)id'test
) method* (1/100 dilution)**
114 0.98 5.37
144 1.13 4.42
154 1.16 4.67
165 0.86 4.42
242 1.96 5.52
273 1.25 4.60
282 0.85 4.15
297 1.90 3.16
335 0.92 3.14
419 1.20 3.76
423 0.86 3.80
442 0.92 3.85
478 1.35 3.56
563 0.98 3.76
714 0.70. 3.70
725 1.28 3.23
759 1.32 3.52
806 1.25 4.70
887 2.03 2.72
1121 0.96 4.15
1271 0.82 5.40

* Clear zone size (cm)
** Diameter of propagated hypae (cm)
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Table 3. Effect of Culture broth of Isolates
Against Sheath Blight of Rice Plants in

Green House Test

Expanding Rate (%)

S;\;z:‘n 4 6 8 14 days Phytotoxicity

144 100 100 — - -

154 100 100 — — —

242 0 0 10 10 —

273 80 100 — — +

297 0 0 O 10 —

419 65 100 — — +

478 0 20 40 100 ++

725 90 100 — — —

759 60 100 — — -

806 0 80 100 — +

887 25 30 50 50 —

Average length of lesion
per stem treated
Expanding Rate (%) = ——————————— x 100
Average length of lesion
per stemn untreated
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Table 4. Antimicrobial Activity of the Culture
Broth from Isolates N. 297

Organism Zi)r::t():]i;l;*
Fungi Pellicularis sasakii 19.0
Pyricularia oryzae 16.5
Cochliolus myabeanus 16.5
Rynchosporium oryzae 15.5
Fusarium moniforme 12.6
Rhizoctonia solani 19.2
Aspergillus oryzae 9.2
Aspergillus flavus 8.3
Trichoderma viride 16.4
Penicillum notatum 14.7
Yeast Saccharomyces cerevisiae 20.8
Candida albicans 16.9
Bacteria Bacillus cereus 0
Bacillus subtilis 0
FEschericia coli 8.3
Pseudomonas flourescens 2.2
Staphylococcus aureus 2.3
Sarcina lutea 0
Xanthomonas oryzae 5.6

* By cup method.
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Culture broth

J Centrifuged

—
Mycelia) cake

Aqueous layer

K
Supernatant broth

Ext'd with BuOH, twice
BuOH-broth, 1:4 (viv)

v L

BuOH layer

Evap’d to syrup.
Add Acetone to 90%

¥ ¥
Sup. ppt.
Evap’s to syrup Drvi
EtOAc extn. ving
I
Sup. ppt.

Pale yellow Powder ~
Evap'd to dryness (KM-A)

Washed with Et,0

Crude crystal

L]
Sup.

Recrystalization in MeOH and H,0

White needles (KM-B)

Fig. 3. Purification Procedure of the Antibiotics.
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