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Masaaki Yasupa and Masayasu Sesoko : Production of
arabinanase from Bacsllus sp. isolated from soils

Summary

The production of the enzyme hydrolyzing arabinan was investigated with 561
strains of microorganisms isolated from soils of sugar—cane fields in Okinawa. The high-
est production of the enzyme was found in the culture fluid of Bacillus sp.No. 430. In
order to find the medium conditions required for the improvement of the enzyme pro-
duction by this strain, the organism was grown in the medium containing beet-pulp
extract. The best enzyme production was obtained when the organism - was grown in
the medium (initial pH 9.0-10.0) containing beet arabinan (1.0%4) and ammonium sul-
fate (0.25%) at 30C for 18 hr under aerobic conditions.

The enzyme had maximum reactivity at pH 7.0 and 40C.
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Fig. 1. Effect of Cultivation Time on the Production of Arabinanase by Bacillus sp. No. 430

Screening of arabinanase was carried out as follows. Five hundred and sixty one
strains of microorganisms isolated from soils of sugar—cane fields in Okinawa were
tested for their abilities of arabinanase production on the beet extract culture medium
(pH7.0) composed of 1 liter of beet—pulp extract, 10g of peptone, 0.5g of yeast ex-
tract, 1.0g of K;HPO,, and 0.1g of MgSO,. 7H,0. The microorganisms were inoculat-
ed in 50 ml of the medium in 500 ml flask. And the media were inoculated at 30C
for 72 hr on a reciprocal shaker. The cells were removed by filtration and centrifu-
gation. The clear supernatant was dialyzed against 0.01 M sodium phosphate buffer
(pH7.0) and employed as the enzyme source. The standard reaction system consisted
of 0.5ml of 1.09; beet arabinan, 0.25m! of Mcllvaine buffer (pH7.0), and 0.25ml of en-
zyme solution was incubated at 40C for 60min. The reaction was terminated by add-
tion of 1ml of 0.IN NaOH to1 ml of the reaction mixture. The amount of arabinose
libereted was determined by the method of Somogyi—-Nelsoﬁz'“’. One unit of arabi-
nanase was defined as the amount of the enzyme which released 1 umol of aldehyde
group per min under the conditions mentioned above. The specific activity was
expressed as unit per mg of protein.

The highest production of the enzyme was found in the culture fluid of Bacillus
sp. No.430. It was grown in the medium as described above. Culture was carried out
for the time indicated.

Growth (-@-), Enzyme activity (-O-).

Fig. 2. Effect of Initial pH of the Medium on the Production of Arabinanase
Culture was initiated at the pH indicated. Other conditions were same as Fig. 1.
Growth (-@-), Enzyme activity (-O-).
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Table 1. Effect of carbon sources on the production of arabinanase
by Bacillus sp. Mo 430¢

Carbon source Specific activity Growth?
Arabinose 0.10 20
Xylose 0 1.0
Glucose 0 30
Fructose 0 16
Sucrose 0 23
Starch 0 14
Pectin 0 0.2
Arabinan 0.32 24
Hemicellulose of bagasse 0 25
Bran extract¢ 0.20 106
Bagasse extractd 0 04
Beet —pulp extracté 0.24 317

%Bacillus sp. No430 was grown on the indicated carbon source (1 %) for 18 hr.

Other conditions were the sames as Fig.l.

bGrowth was expr&sed’ as turbidity at 610 nm,

CThe preparations of ¢, d and e were previously reported 14).
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Effect of pH on Activity of Arabinanase

In Fig.3, A,B and C indicate effect of pH on the activity was shown
with arabinanases prepared from culture fluids of Bacsillus sp. N0 430
which was grown at pH 5.0, 7.0 and 100, respectively. The activity was
assayed at various pH. Buffers used were as follows. — 0O —; Mcllvaine
buffer, — A—; Potassium phosphate buffer, — J—: Tris—HCl buffer.
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Effect of Temperature on Activity of Arabinanase

In Fig. 4, A, B and C indicate effect of temperature on the activity was
shown with arabinanases prepared from culture fluids of Bacillus sp.
No 430 which was grown at pH 5.0, 7.0 and 100, respectively, The activity
was assayed at various temperatures.
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