Kor. | Appl. Microbiol. Biotechnol.
Vol. 24, No.4, 465-471 (1996)

(=} =
uRickstm e Istn

Isolation, Identification and Culture Conditions for an o-1,3-glucanase Producing Microorganism.
Myoung-Sup Kim and Won-Cheol Shin*. Department of Fermentation Engineering, Kangwon National University
and Bigproducts Research Center, Chunchon 200-701, Korea — A strain producing a-1,3-glucanase was isolated
from soil samples. The strain has a grey aerial mycelium and showed brown color from the other side. The
temperature and pH range for growth were from 10T to 42T and from 4 to 10, respectively. Arabinose,
dextrin and mannose were utilized for growth. Analysis of cell wall components revealed that the strain
was classified as type 1. From the results, the strain was identified as Strepifomyees sp. By using this strain,
the maximum production of 0.65 units/m/ for a-1,3-glucanase was achieved at 37C for 48 hrs.
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Table 1. Morphological characteristics of the isolated st-
rain

Factor Characteristic

Colony surface Velvety, powdery

Spore chain Retinaculiaperti
Spore surface Smooth

Spore size (.5X0.9 um
Aerial mycelium color Gray series
Substrate mycelium color Brown
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Fig. 1. Scanning electron micrograph of the isolated strain.
The 1solated strain was grown on yeast ext., malt ext. agar
medium (ISP No. 2) at 30C for 14 days.
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Table 2. Cultural charactenistics of the isolated strain

Medium Growth Aerial mass color Reverse side color Soluble pigment
Bennett's agar + + + Yellowish gray Reddish brown Yellowish brown
Glucose asparagine agar + Whitish gray Yellowish brown Pale yellowish
Glycerol asparagine agar + + Yellowish white Pale brown Pale yellowish
(ISP No. 5)

Nutrient agar + + + Yellowish gray Reddish brown Reddish brown
Salt starch agar + Yellowish white Yellowish brown Brown

(ISP No. 4)

Sucrose nitrate agar + o+ Yellowish gray Yellowish brown Reddish brown
{Czapek-Dox agar)

Tyrosine agar + (zray Brown Brown

(ISP No. 7)

Yeast extract agar + + + Yellowish gray Reddish brown Reddish brown
(ISP No. 1)

Yeast ext., malt ext. agar + + + Gray Reddish brown Reddish brown

(ISP No. 2)

Growth: +: Poor, + +: Moderate, + + +: Good

Table 3.
rain

Physiological characteristics of the isolated st-

by the isolated strain

Table 4. Utilization of carbohydrates and acid formation

Factor

..

Gram stamning
Oxygen requirement
Catalase production
Growth temperature
Growth pH
Na(l tolerance
Melanoid pigment
Antibiotics resistance:
Dimethylchlorotetracycline
(500 ug/mf)
Gentamycin (100 ug/ml)
Lincomycin (100 ug/mi)
Rifampicin (50 ug/m/)
Streptomycin (100 ug/ml)
Degradation activity:
Casein
Cellulose
DNA
Esculin
(relatin
Hypoxanthine
Starch
Tween 80
Urea Enzyme activity:
H.S production
Indole production
Coagulation of milk and
milk peptonization
Nitrate reduction
Lysozyme resistance
Acid from carbohydrates

VAR AL

Characteristic Carbohydrate Utihization Amd.
positive formation
positive None —
positive Arabinose + + _
10~42¢C Cellobiose + _
4~10 Cellulose - +
<11% Dextrin, + _
negative Fructose + .

Galactose + _
negative Glucose o _
Glycerol +
negative Inositol +
positive lnulin = _
negative Lactose +- _
negative Maltose + —
Mannitol _
positive Mannose . _
negative Raffinose — +
negative Soluble starch + -
positive Sorbitol — _
positive Sucrose -
positive Xylose + _
positive Utilization: + +; strong utilized, +; utilized, * : very slight
positive utithization, +; not utilized
Aad formation: +; formation, —; not formation
positive
negative
positive T Aot
£dk TLCE o]-&3lo] 4ol Efsl= 74 Fo
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Fig. 2. Thin layer chromatogram of cell wall diaminopim'elic
acid isomers and amino acids of the isolated sirain,
A: Isolated cell wall hydrolysate

B: Standard 2.6-diaminopimelic acid isomers; a: LL-DAP,
b: meso-DAP
C: Histidine, D: Aspartic acid, E: Glycine, F: Lysine, G:

Serine, H: Glutamic acid, I: Threonine, J: Alanine

Table 5. Comparison of taxonomic characteristics of the

myces, Kineosporia, Sporichthya, Intrasporangium, Stre-
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Fig. 3. Thin layer chromatogram of whole cell sugars rom
the isolated strain.

A: Isolated cell wall sugars, B: Galactose, C: Glucose, D
Arabinose, E: Xylose, F: Rhamnose

»
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isolated strain with other related Streptomyces strains

TR rrrrrrr—-

Characteristic [solated strain S. aureofaciens S. galbus S. ramulosus
Spore chain Retinaculiapert: Retmaculiaperti Retinaculiapert: Retinaculiapert:
/Spirales
Spore surface Smooth Smooth Smooth Smooth
Color of aerial mycelium Gray series Gray series Gray series Gray
Reverside color Brown Orange Yellow brown Yellow brown-red
yellow-brown orange
Soluble pigments Brown — Yellow Red orange
Melanin pigment production - - + -
Carbon utilization:
ArablnDSe _;__ ,‘_ ...... + .......... ‘}_
Fructose + -+ + +
Galactose + + + +
Glucose + - s +~ - -
Inositol + — - —
Mannitol ~ + +
Raffinose — — — +
Sucrose — + — -
Xylose + + + +

-

Carbon utilization; +: utilized, —: not

uttlized, *: very

slight utilization
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Fig. 4. Profiles of the a-1,3-glucanase production by Strepto-
myces sp. MS-7 during cultivation.
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Fig. 5. Effect of temperature on the u-1,3-glucanase produc-
tion by Streptomyces sp. MS-7.
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Fig. 6. Effect of initial pH on the o-1,3-glucanase produc-
tion by Streptomyces sp. MS-7.
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