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Abstract

A strain of alkalophilic Bacillus sp. YS-309 has been isolated from domestic soil. It belongs
to genus Bacillus from its morphological and biochemical characteristics. The strain grows better
in the alkaline media rather than in the neutral media. The optimum pH and temperature for
growth were observed at 8.5 and 40T, respectively. Glucose, lactose and maltose were appeared
as good carbon source but soluble starch and fructose were utilized uneffectively for growth.
Concentrations of lactose had affected both the cellular growth and the enzyme productions.
The maximum growth and the highest enzyme productions were obtained at 0.5%(w/v) of lactose

added in the media.

B-Galactosidase from Bacillus sp. YS-309 was produced inducibly into the cell and total enzyme
activities per ml were gradually decreased when the concentration of glucose increased.
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Table 1. Medium composition for the isolation of
alkalophilic bacteria producing B-galacto-

sidase.

Ingredients %
Raffinose(a-) 05
Lactose(p-) 0.5
Polypeptone 0.5
Yeast extract 0.5
KH.PO, 0.1
MgSO,7H.0 0.02
NazC03 10
Agar 20
PNPG mg,/mé
pH 10.2
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Table 2. Morphology and enzyme production of alkalophilic isolates from soil.

Strains Morphology Color B-galactosidase a-galactosidase

YS-7 diplococcus yellow ++ -

YS-8 rod beige ++ +
YS-235 diplococcus yellow ++ +
YS-309 rod beige +++ ++
YS-376 diplococcus yellow ++ +

+++, strong s ++, moderate ; +, week ; —, negative
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Fig. 2 Scanning electron microscopy of Bacillus sp.

YS-309 isolated from soil.
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Table 3. Cultural and biochemical characteristics
of Bacillus sp. YS-309.

Morphological characteristics

Form rod(0.4-0.6 X 1.5-2.0p)
Motility +
Gram stain +
Spore +

Cultural characteristics
Growth at pH 10.0

YS-309 C-125°
Nutrient broth ++ ++
Nutrient agar slant ++ ++
Glucose nutrient broth ++ ++
Nutrient broth plus 7%NaCl + ++
Koser’s citrate agar ++ ++
Glucose nitrate agar ++ ++
Growth temperature up to 60°C

Biochemical characteristics
Hydrolysis of gelatine - +
Hydrolysis of casein - +
Hydrolysis of starch + +
Voges-Proskauer test - -
Indole test - -
Urease test - -
Oxidase test + -
Catalase test + +
Utilization of sugars

Arabinose + ++
Xylose + ++
Glucose + ++
Fructose + ++
Maltose + +
Sucrose + +
Lactose + ++
Raffinose + +
Sorbitol + +
Mannitol + +
Inositol + +
Dextrin + +
Soluble starch + +

a Jkura and Horikishi(1979)



72 &4 -2

o] &2 HFAQ Bacillus® FAREHIJLE 7=
Ik%r_alg} Horikoshi7} &4 &4 2318 Bacillus sp.
C-125% 1 BEA4& 435 wws] B gelatine &
3}, casein”}<FE- 8%, oxidase test5o] Aol 3t
Aoz BAEAYt 278 05~0.7X4~10 pg! C-
125 Fof) BlajA Zgrt,

w2tA Bacillus sp. YS-3095% B-galactosidase
Aol E& NEL nAEE 5o FY

- . o/o\
..—A/‘\i

w
T
N
T

oo
T

Enzyme activity, A405/m¢, A
Cellular growth at 550nm, 0
N
T

1 —
1
ol i . . S
20 30 40 50 60
Temperature(C)

Fig. 3 Effect of temperature on the
B-galactosidase production in the
alkaline medium(pH 10.2).
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Table 4. Effect of sugars on the growth and B-galactosidase production in alkaline medium.

Dry cell weight

Enzyme activity

Sugars?d

(mg/100me) (U/me)
None 105 40
D-Glucose 365 25
D-Galactose 240 53
D-Xylose 225 7.5
D-Fructose 190 1.3
Sucrose 220 2.8
Maltose 260 134
Lactose 270 58.0
Soluble starch 180 94
a Final concentration of sugars: 0.5%(w/v)
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Fig. 4 Effect of initial pH on Bacillus sp. YS-309
with lactose as a carbon source.
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Fig. 5 Effect of lactose concentration on the
B-galactosidase production.
galactose 7} A3 317} df2Q A@cta 3
A glucosedtFo| E AN FE
AE Table 59 et
v dH S 6,000rpmoN A 1087 A4ETF
A5 AL extracellularE A E 81, 353 #AE
B Hdte] 4& 2EAAE intracellularELE T
23t 23 A9 A9 E2FE glucosed
g3 AAglel Ao gV TN A4 HF
—?: v} 2} 5-2] glucoseF T wHH|HH oz A
t} o] A2 HE B-galactosidaseT intracelluar

v

b3S
%

L)

Ay St

Table 5. Effect of glucose concentration on the B-galactosidase production from Bacillus sp. YS-309.

Glucose concentrations

Enzyme production(A405//m¢)

(w/v, %) Intracellular Extracelluar Total
None 044 0.13 0.57
0.1 0.74 0.08 0.82
0.2 0.69 0.11 0.80
04 0.48 0.09 0.57
0.6 0.45 0.10 0.55
0.8 040 0.10 0.50
1.0 0.34 0.12 0.46
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