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Isolation of #-1, 3-Glucanase Producing Strain and
Cultural Conditions of Its Enzyme Production
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Abstract: The bacteria, which were capable of producing g-1. 3-glucanase inducibly by utiliz-
ing cell wall of Aspergillus fumigatus as a sole carbon source, were isolated from soil in the
campus of Kyungpook National University. Among them, the strain which produced the enzyme
excellently was selected and identified to be Pseudomonas stutzeri KF 13 by morphological,
cultural and physiological examination. The optimal conditions for the enzyme production from
Pseudomonas stutzeri KF 13 were investigated. The enzyme production was reached maximum
state when the broth cultured for 72hr at 30°C. And the enzyme showed the highest activity
in the medium containing 3,5% cell wall as an inducer, 15% yeast autolysate as a nitrogen
source and 0, 05% MnSO, at pH 7.5,
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Table 1. Composition of the media.

Medium for isolation
Cell wall 1. 0%
K,HPO, 1.0%
Mgs0,-7H,0 0.01%
Agar 2.0%%
pH 8.0

Medium for stock culture
Cell wall 0. 5%
Yeast autolvsate 2.0% (v/v)
Glucose 0.1%
KH,PO, 1. 36%
Agar 2.0%
pH 7.5

Medium for enzvme production
Cell wall 3.5%
Yeast autolvsate 15% (v/v)
MnS 0O, 0.05%

in 0. 1M phosphate buffer (pl 7.5}
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Fig. 1. Growth of the isolated strain KF
agar plate.
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Table 2. Screened strains producing  g-1,
3-glucanase.

Strains Glucose (ug/mi )
KF 3-5 35
KF 4-1 30
KF 5-6 39
KF 5-6-2 45
KF 7-8 25
KF 13 67
KF 14-4-1 43
KF 15-2-5 51

The bacteria were cultured in the medium for en-
zyme production for 72hr at 30C on the shaker.
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Table 3. Morphological and cultural character-
istics of the isolated strain KF 13

Form rod

Mouility motile

Gram staining negative

Nutrient broth not membraneous, sediment
Nutrient agar irregular, flat and auriculate

Koser's citrate agar no growth
Opt. temperature 3%C
Opt. pH pH7.2
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Table 4. Physiological characteristics of the iso-
lated strain KF 13.

Assimillation
Starch
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Mannose
Inositol
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Arabinose
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Fig. 2. Effect of cultural temperature on the
enzyme formation.
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Fig. 3. Time course on the enzyme formaticn.
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Table 5. Fffect of various carbon sources on
the enzyme formation.

Carbon sources (0.5 %) Glucose (ug/ml)
Saccharide
Dextrose 18.0
Maltose 6.5
Inositol 11.0
Xylose 15.0
Cellulose 4.5
CMC* 12.0
Sucrose 7.9
Dextrin 8.0
Soluble starch 4.5
Lactose 8.0
Organic acid
Malate 19
Oxalate 1.0
Succinate 1.5
Phthalate 1.3
Citrate 1.5
Pyruvate 1.5
Alcohol
Glycerin 2.0
Cell wall**
Baker’s yeast 3.5
A. fumigatus 48.0
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Fig. 5. Effect of concentration of cell wall on the
enezyme formation.
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Table 6. Effect of various nitrogen sources on
the enzyme formation.

Nitrogen sources (25mM ) Glucose (g/ml)

Inorganic nitrogen

NH,ClI 7.0
KNO, 0.7
NaNOQ, 1.0
NH,H,PO, 11.0
(NH,),HPO, 9.0
(NH,),S0, 13.0
Urea 1.7
Organic nitrogen
Peptone* 1.0
Yeast extract® 2.3
Yeast autolysate** 38.7

*Carboxymethylcellulose, **1. 0 % (w/v).

*0.1% (w/v), **10%(v/v),
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Table 7. Effect of various metalic compounds
1007 SR on the enz f '
o yme formation.
~o
\ Metalic compounds (0. 05%) Glucose (gg/ml)
80F O MnSO, 57.2
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e\‘j(;() L FeCl;+ 6H,0 41.0
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i FeCl,-nH,0 38.6
g CaCl,nH, 33.8
© ot Al, (SO, ), 29.3
2 ZnCl, 23.7
= CoCl, 10.5
= HgCl, L5
None 48. 0
20~
0]
Table 8. Effect of concentration of MnSQO, on
0 . N N N the enzyme formation.
10 20 30 40
Yeast autolysate conc. (%) MnSO, (%) Relative activity (%)
Fig. 6. E£ffect of concentration of vyeast )
autolysate on the enzyme formation. None 100. 0
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