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Studies on antibiotics against Wheat black rust ([ )
Screening of useful antibiotics and Characterization of Producing organism

JEONG, Yong Kee

(Dong Ju women’s junior College, Pusan, Korea)

ABSTRACT

In order to isolate microorganisms which produce antibiotics against wheat black rust,
some bacteria, molds, and actinomycetes were isolated from soils and screened for the
production of antibiotics against wheat black rust.

Beacuse wheat black rust--Puccinia graminis--is a complete parasitic mold which can’t
grow in artifical medium, new method for the screening of antibiotic producing microorga-
nisms against wheat black rust developed by using live leaves of wheat.

With new method, a strain No. 480HS; which produces a substance having strong anti
Puccinia graminis activity and very narrow antimicrobial spectrum was isolated.

The substance produced by the strain No. 480HS; had better anti Puccinia graminis activ-
ity than any other known antifungal antibotics such as kasugamycin, blasticidins, actidione,
antimycin, oligomycin.

And the substance was observed to be very stable at heat and ultraviolet light. The

strain was indentified as Bacillus subtilis.
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Table 1. Relationsip between seedling ages of wh-
eat and falling cf black rust

Seedling ages (days) 8 12 17 95

Days showing symptom frcm

infection (days) 7T 6 6 &
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Table 2. Effect of spore density on degree of dis-
ease outbreak and incubation period of
wheat black rust

Densities of spores

(optical density at 610nm) 0.03 0.06 0.1 0.5
Degree of disease outbreak* -+ -+ # 4
Incubation period (days) 6 6 6 6

* £ : Less than 5 pustules per leaf

+: Moderate (Infection area was less than 1/3 of
leaf)

++: Severe (Infection area was more than 1/2 of
leaf)

ol fiR2 FH HAKTY HEEE OD 0.1=
EY ot
22vh, RiFAS BTE KBHRENS) o)
AE 208 E RES 2ol HfetA e BT
S A2 B BHm i 9z
H 22 BEMEL 5°Co 4 HrFe
W) HEToZ B %

BERE W st 4
He BER el RN Sk Hetd
gEwle] A (

= WP E T8t 2 20°C 9
%7 L3} 4el el incubator off 9BSRY x| & £
koitotoron fyoll A #rFH oh.  #hFL] é@lﬁ—‘-’— 8
Bl ZEmel A7 wpred st g2 2le] 2
T A2 gk control 3ol SAMES Haid) o
3. HTIEEEL AigE
IfEe B FEl LB HEUEe £ 3 ekztel




110 KOR. JOUR. MICROBIOL..

A KRB kel o3 ol RS
3tz o BRWE MRS £HEd AN,

MRS KRR Bl 15ml e fEwE 5
#3tx &£ slant 2 F-H EE Bz 27°C
A 2H~4BH RRERE Yot MRS 9
Ve kel Hehel 288 5, PC-1 3 PC-I
o HisEHel SRStz 2 dhel A WY AR
B RS AE Webed AERE 4%
Aol B WIRREER Sccd AN
AiEbel MM Table 33 ot

Table 3. Composition of inoculation medium

Medium PC-III ] Medium PC-I
Component % i Component %
Yest ext. 4 Starch 1
Malt ext. 1 Peptone 1
Glucose 0.4 Molasses 1
Vitamin comlex 1(ml) Beaf ext. 1

pH 7.3 pH 7.2
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Table 4. Comopsition of production medium

N Medium I P Medium
Component ’ % ! Component %

Soybean meal 1.5 Beaf ext. 0.1
(NH,):S0, 0.2 Peptone 0.1
Yeast ext. 0.2 Glucose 1.5
Starch 2.5 Glycerin 0.1
NaCl . 0.5 CaCo, 0.4
CaCO, 0.4

pH 6.4 pH 7.2
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Table 5. Effect of known Antifungal antibiotics
against wheat black rust '

Antibiotics _ *Activity T
—_—  50v/mi 25r/ml T05/mi™
Kasugamycin - - _
Blasticicin S + + "
Actidione + + 4
Antimycin ° i +
Olycomycin " n "

* : Nothing ativity (Same as control)

=+ : Less than 3¢ activity

~+ : Between 30~70%activity

# : Between 70~95% activity

4 : Over than 959 activity

5. AMEMES W

Screening o #EME broth = HiHmES &%
B FRel HEEERES ¥t Gram+,
Gram— 31 Z3o] 22 % Exe screening%
o ERHE dE BT Mo HEE
ko] Molx 4= broth & Aoz o]y
4 de HRE Ao FHEHES o}
ezt ol 4 Hoh pEsEe ARz M
ramianus, P. Chrysogenum, P. oryzae (E3 2
Gram R il B. subtilis, Gram Ma#: M@l
E. coli & fER %}, ’

Screening o} i85 Fig. 1o »olch.

Lt I

1. Screeming 2 Loy ‘

Screening ol {EM 2 @itk 1344ko) &) s} =
broth 536 sample & # 9.39%7} ®3 S
A2 2449 EEHES Table 604 el o

Table 6. Number of effective strains screened for
wheat black rust

Percentage(¢,)

Activity Samples
Ht 50 2.3
4 41 7.6
+ 42 7.8
Total samples (536)

PUE spectrum

o] el 4 itk No. 480HS:, o]
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Table 7. Antimicrobial spectrum of strain No. 480HS,,

—~~.Organisms
. \ B. Subtilis E. coli P. chrysogenum M. ramannianus P. oryzae
Samples -

2N - - - - -
2P - - - - 14
4N - - - - * 22
4P - - - - * 15

* Numerals are diameter of inhibition zone on synthetic medium (mm).
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Fig. 3. Light microscopic picture of product
mycelium

Fig. 5. Light microscopic picture of separated
spore from sporangia
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Fig. 4. Location of spores in sporangia

Fig. 6. Light microscopic picture of sporangia
after removal of spore

Table 10. Summary of properties of Bacillus sub-
tilis 480HS,,

Rads: seldom in chains; Gram-positive; stain unif-
ormly; 0.7~0.8 by 2
us flagella; motile

-1~2.7 pm; long peritricho-
Spores: ellipsoidal or ylindrical; 0.§~0.7 by 1.2
~1.3 pm; distending the sporangia slightly cent
ral or paracentral
Growth temperature:

10°C

Positive reaction: catalase; Voges-Proskauer (acid

maximum 55°C; minimum

production); growth in 7¢2; NaCl; growth at pH
5.7; acid from gluccse, arabinose, mannitol and
trehalose; hydrolysis of starch; utilization of cit-
rate; reduction of nitrate; alkaline digetsion of
litmus milk

Negative reaction: anaerobic growth; unilization of
propionate; formaticn of black pigment on gluc-
ose agar and tyrosine agar; acid from xylose
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positive.
A. Unstained globules demonstrable in protoplasm of lig

1. Strictly aerobic; acetylmethylcarbinol not produced..-

2. Facultatively anaerobic; acetylmethylcarbinol produ
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Table 5. Identification procedures for the Bacillus
Key 1
1. Catalase: positive 2
negative 16
2. Voges-Proskauer: ositive 3
negative 9
2. Growth in anaercbic agar: nositive 4
‘ negative 8 |
4. Growth at 50°C: pesitive 5
negative 6
5. Growth in 7 percent NaCl: positive---B. licheniformis
negative..-B. coagulans
6. Acid and gas from glucose: positive---B. polymyxa
(inorganic Nj) negative 7
7. Growth at pH 5.7: positive...B. cereus
negative..-B. alvei
8. Hydrolysis of starch: ‘ positive.--B. subtilis i
negative.--B. pumilus
Key 2:
Group 1. Sporangia not definitely swollen; spores ellipsoidal or cylindrical, central to terminal; Gram.

htly stained cells grown on glucose agar.
B. megaterium
ced..-B. cereus

a. Pathogenic to insects--------- B. cereu var. thuringiensis
b. Rhizoid growth-----ceerivvvvennn B. cereus var. mycoides
c. Causative agent of anthrax-.----. B.cereus var. uathracis

B. Unstained globules not demonstrable in protoplasma

of litmus stained cells grown on glucose agar.

1. Growth in 7 percent NaCl; acid not produced in litmus milk.
a. Growth at pH5.7; acetylmethylcarbinol produced.

(1) Starch hydrolyded: nitrates reduced to nirites.
(a) Facultatively anaerobic; propionate utilized--

(b) Aerobic®;

propionate not utilized

B. subtilis
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(2) Starch not hydrolyzed; nitrates not reduced to nitrites..+oveeeet B. Pumilus
b. No growth at pH5.7; acetylmethyl carbinol not produced -« - --... B. firmus
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