KOR. JOUR MICROBIOL. December, 1987 p 339-345

B-gluicang 0|3 B-glucan
MAb ol B2|W EH

Isolation and Identification of 5-glucan Degrading Enzyme
Producing Bacterium Using coloured 5-glucan

Yang, Jin-Oh, An-Sik Chung, and Sung-Taik Lee
Department of Biology, Korea Institute of Technology

ABSTRACT : A bacterinm K-4-3, producing 3-glucan hydrolyzing enzyme, was isolated from soil and
identified to be Bacillus subtilis by its morphological and physiological characteristics. S-glucan was
coloured using cibacron blue 3G-A and cross linked by the addition of 1,4-butanedioldiglycidyl ether.
This substrate was used for the isolation of 3-glucanase producing microorganism.The S-glucan hydro-
lyzing enzyme activity from isolated K-4-3 strain was also measured using the modified substrate.
Bacillus subtilis X-4-3 produced the highest extracellular S-glucan hydrolyzing activity in the basal
medium containing 5-glucan as a carbon source, peptone and tryptone as a nitrogen source, and ma-
gnesium sulfate as an inorganic salt. The optimum temperature and initial pH for 5-glucanase produc-
tion by Bacillus subtilis K-4-3 were 37°C and pH6. The highest enzyme activity was obtained at the
culture age of 54 hrs with rotary shaking at 37°C. The crude enzyme showed the highest activity at pH
7.5-8.0 and 65°C.
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Table 1. Occurence of f-glucanase producing micro-
organism in soil.

No. of colonies No. of colonies

.Samp.le for on isolation forming clear
isolation .
medium zone of over 10mm

Fallen leaves 31 19
Ditch of stream 43 5
Compost 22 1
Mud puddle 24 3
Levee, soil 0 0
Rice field, soil 29 8

Total 149 36

Fig. 1. Comparison of agar plate with and without 8-giu-
canase producing colonies.

A: The formation of clear zone on isolation me-
dium with modified 8-glucan by g-glucanase
producing colonies

B: The growth of microorganism on isolation
medium with modified £-glucan without en-
zyme production.
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Fig. 2. Photomicrographs of isolates K-4-3 strain grown
in nutrient broth.
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Table 2. Morphological and physiological characteristics of the isolates K-4-3
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Shape Rod Oxidase —
Cell size 1x(3~4) ym Catalase +
Gram staining positive Voges-proskauer test +
Spore endo spore forming Methyl red test —
Acid from Indol production —
—D(+) glucose + Urea test -
—L(+) arabinose +
—D(+) xylose + Nitrate reduction +
—D(—) mannitol + Egg volk lecithinase -
OF test F Anaerobic growth —
Starch hydrolysis + Growth with lysozyme present +
Gelatin hydrolysis +
Casein hydrolysis +
Production of n Growth in sodium chloride
hydroxyacetone 29% +
Deamination of B 5?’ +
phenylalanine 7% +
10% —
Utilization of "
citrate Growth at pH
6.8 4+
Degradation of _ 5.7 +
tyrosine
+: positive
-: negative
F: fermentative
100 |- A . 100t
, 1% Cell Growth =
80}- 0255 € 80f —a—a— E
3 ol N\, 143 ‘g Enzyme Activity /A 10253
Enzyme Activi ER —e—e— e
Eso— e v o204 3 eof R 10.20 5
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o —e—e— 058§ lo1s 5
2 40t — g ;‘6 401 2
Bt
3 . 10.103 * Jorod
- 20-
20 40.05 * 10.05
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Fig. 3. Effect of incubation temperature on cell growth
and g-glucanase production by isolates K-4-3.

Fig. 4. Effect of initial pH on cell growth and §-glucana-
se production by isolates K-4-3.
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Fig. 5. B-glucanase production and growth of Bacillus
subtilis K-4-3.
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Table 3. Effects of carbon sources on S-glucanase pro-

duction
Carbon Source Enzyme Activity(unit/ml)
Soluble S-glucan* 620
Na-CMC * 273
CMC * 176
Chitin * 160
Soluble starch 366
Potato starch 426
Rice starch 256
Pectin * 306
Dextrin 243
Maltotriose 136
Cellobiose 20
Maltose 20
Sucrose 20.3
Lactose 200
Glucose 30
Fructose 13.3
Galactose 320
Xylose 63.3

The concentration of each carbon source was 1% while
that of *Na-CMC, CMC, Chitin, Pectin or S-glucan was
0.5%

Table 4. Effacts of nitrogen sources on 5-glucanase

production
Nitrogen Source Enzyme Activity(unit/m/)
Ammonium Sulfate 580
Ammonium Chloride 213.3
Ammonium Phosphate 200
Ammonium Nitrate 263.3
Potassium Nitrate 53.3
Sodium Nitrate 63.3
Sodium Nitrite 10
Casein 900
Skim Milk 800
Yeast Extract 850
Peptone 920
Tryptone 960
Soybean Flour 900
Arginine 186.6
Glycine 273.3
Proline 166.6
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Table 5. Effect of inorganic salt on S-glucanase pro-

duction

inorganic salt Enzyme Activity(unit/mi)
CaCl,-2H,0 280
KCl 100
NaCl 126.6
CoCl, 30
Cdcl, 30
SnCl, 16.6
CuSO,-7H,0 10
MgS0,-7H,0 566.6
FeSO, 266.6
ZnSO, 453.3
MnSO, 346.6
HgNO,4 13.3
AgNO, 33
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Fig. 7. Effect of pH on extracellular S-glucanase activi-
ty.
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