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Abstract

The growth rate of the A252 strain was increased in tryptic soy broth (TSB) and malt extract-yeast extract medium
(ISP-2), but the antifungal activity of culture filtrate was efficient in the media of TSB and nutrient broth. The
mycelial growth and the antifungal activity of culture filtrate in TSB medium were optimized at 25T and pH 6.5.
The growth in 2% TSB concentration was more effective than 1%, but there was no difference of the antifungal
activity by the TSB concentrations. The mycelial growth of A252 strain reached to maximum at 72 hr after
inoculation, whereas the antifungal activity of culture filtrate was shown to have the highest level at idiophase (60
hr) after inoculation and was decreased a little after 96 hr incubation. The antifungal activity was stable in the pH
range of 4 to 11 and evenly at 121°C. The A252 strain was characterized as Streptomyces species by the physiological
properties and examination of sporophore morphology.
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Table 1. Effect of various media on the mycelial growth and the antifungal activity of Streptomyces sp. A252

Cell growth®

Relative inhibition rate® (%)

Medium
{(mg/ml) F ¢ F g M n P c P. u R c
Czapekdox ~ 0.85+0.07 687132 529+31 815146 352125 374+37 512+42
MYB 224009 758+2.9 59.7+42 87.1+51 387431 508142 55439
NB 1.01+0.05 803+28 688126 100400 523+34 60.7+3.9 56.1+3.1
Oat meal  045+0.03 456+41 314+28 483+20 87408 126+08 27+42
PDB 1.97+0.05 69.5+3.8 596+3.1 789147 395+25 459426 535146
TSB 2451004 804426 702142 100%0.0 548+4.1 598+3.1 57.0+338

a: Dry weight of the mycelium (mg)/culture filtrate (ml).

b: A mycelial disk (5 mm in dia) which contain actively growing fungi was placed on potato dextrose agar
containing 10% culture filtrates. After 2-7 days incubation at 277, the mycelial growth was measured in the
presence (p) or absence (c) of the culture filtrate. Relative inhibition rate (%) was caculated as follows: Relative

inhibition rate (%) = (1-a/c) X 100.

E. c: Fusarium culmorum, F. g: F. graminearum, M. n.: Microdochium nivale, P. c.: Phytophthora capsici, P. .. Pythium

ultimum, R. s.: Rhizoctonia cerealis.
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Table 2. Effects of TSB concentrations on the mycelial growth and the antifungal activity of Streptomyces sp. A252

Concentration of

Relative inhibition rate” (%)

Cell growth® (mg/ml)

TSB (pH 6.5) Microdochium nivale  Phytophthora capsici Rhizoctonia cerealis
05 % 1.08+0.06 100 386139 374136
10 % 1.82+0.06 100 546143 56.8+4.2
2.0 % 2.43+0.05 100 548141 57.0+38

a: Dry weight of the mycelium (mg)/culture filtrate (ml).

b: A mycelial disk (5 mm in dia) which contain actively growing fungi was placed on potato dextrose agar
containing 10% culture filtrates. After 2-7 days incubation at 27°C, the mycelial growth was measured in the
presence (p) or absence () of the culture filtrate. Relative inhibition rate (%) was caculated as follows: Relative

inhibition rate (%) = (1-a/c) X 100.
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Table 3. Effects of initial TSB pHs on the mycelial growth and the antifungal activity of Streptomyces sp. A252

Initional pH of Relative inhibition rate® (%)

Cellgrowth” (mg/ml)

TSB (2.0%) Microdochium nivale Phytophthora capsici Rhizoctonia cerealis
6.0 1.80+0.04 100 484132 532434
6.5 243+0.05 100 548141 57.0+3.8
70 1.92+0.03 100 548145 57.0+4.0
7.5 2.10%0.06 100 50.613.7 56512.6

a: Dry weight of the mycelium (mg)/culture filtrate (ml).

b: A mycelial disk (5 mm in dia) which contain actively growing fungi was placed on potato dextrose agar
containing 10% culture filtrates. After 2-7 days incubation at 27C, the mycelial growth was measured in the
presence (p) or absence (c) of the culture filtrate. Relative inhibition rate (%) was caculated as follows: Relative
inhibition rate (%) = (1-a/c) x 100.

Table 4. Effects of culture temperatures on the mycelial growth and the antifungal activity of Streptomyces sp. A252

Relative inhibition rate” (%)

Culture temperature Cell growth® (mg/ml)

Microdochium nivale  Phytophthora capsici Rhizoctonia cerealis
15 ¢ 2.26+0.07 100 50.2+3.6 556134
20T 2.40+0.04 100 5461+44 570t4.2
25T 2431003 100 548+4.1 57.0138
30T 2.38+0.05 100 532+35 56.814.6

a: Dry weight of the mycelium (mg)/culture filtrate (ml).

b: A mycelial disk (5 mm in dia) which contain actively growing fungi was placed on potato dextrose agar
containing 10% culture filtrates. After 2-7 days incubation at 27C, the mycelial growth was measured in the
presence (p) or absence (c) of the culture filtrate. Relative inhibition rate (%) was caculated as follows: Relative
inhibition rate (%) = (1-a/c) X 100.
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Fig. 1. Antifungal activity of culture filterate against Mi-
crodochium nivale(@), mycelial growth (—-(O---)
and pH value of culture filtrate (O) of the Strep-
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Table 5. Effects of storage temperatures of culture filtrate on the antifungal activity of Streptomyces sp. A252

Test fungi Eresh® -20 % 6 T 70 T 100 C 121 C

24 hr 24 hr 4 hr 2 hr 1/4 hr
Microdochium nivale 100° 100 100 100 86.71t5.6 82.0t438
Phytophthora capsici 548134 536136 55.013.2 482+38 406142 386140
Rhizoctonia cerealis 56.8+3.2 57.0+41 543+48 56.01+5.4 467144 372+42

a: Fresh culture filtrate.
b: Storage time (hour).
¢ Relative inhibition rate (%) according to the method refered in Table 1.

Table 6. Effects of various pH values on the antifungal activity of Streptomyces sp. A252

pH
3.0 5.0 5.0 7.0 8.0 9.0 10.0 11.0 13.0
Michrodichum nivale 94.0° 100 100 100 100 100 100 932 924

Phytophthora capsici 38.2 464 540 544 54.6 542 54.0 46.2 38.8
Rhizoctonia cerealis 364 50.3 56.7 56.4 56.5 56.2 56.0 424 28.6

The culture filtrate of Streptomyces sp. 252 was adjusted to each pH with HCl or NaOH, stored at room temperature
for 24 hours and then, antifungal activity was tested according to the method referred in Table 1.
a: Relative inhibition rate (%).

Test fungi
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Table 7. Physiological properties of the Streptomyces sp.
A252

Soluble pigment

Melanin formation in ISP-6
Starch hydrolysis

Nitrate reduction -
Citrate utilization -
NaCl tolerance 3.0%
H2S production

+ + +

+

Acid production
Liquefaction of gelatin (217T) -
Catalase +
Oxidase +
Opthium pH for growth 6.5
Optium temperature for growth 25T
Utilization of carbohydrate
L-Arabniose -
Cellulose -
D-Fructose
D-Glucose +
I-Inositol -
D-Mannitol -
Raffinose
Sucrose +
D-Xylose -
+, positive, -; negative
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