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Purification of s-glucanase from Bacillus subtilis
Using Chromogenic Substrate

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

ABSTRACT: Bacillus subtilis K-4-3, which produces considerable amount of S-glucanase was selected
among extracellular 3-glucanase-producing bacteria isolated from soil. S-glucanase was purified by am-
monium sulfate fractionation, Sephadex G-100 gel filtration and DEAE-sephacel ion exchange chro-
- matography. The purified enzyme revealed a single band by polyacrylamide gel electrophoresis and
SDS-polyacrylamide gel electrophoresis. Its molecular weight was estimated to be 17000 dalton by SDS-
polyacrylamide gel electrophoresis. The optimum PH and temperature of the purified B-glucanase were.
7.0 and 50°C, respectively. The enzyme was strongly inhibited by 1.0 mM of Fe?*, and activated by 1.0
mm of Li*/ The absence of glucose after thin layer chromatography of reaction products revealed that
the purified enzyme contains no cellobiase or laminarinbiase activity. The liberation of di, tri-and tetra-
saccharide as reaction products can be explained by endoaction of the enzyme.
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Fig. 1. g-glucanase production and cell growth during
cultivation of Bacillus subtilis K-4-3.
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Fig. 2. Elution pattern of 8-glucanase on a Sephadex
G-100.
Fractions (3 m/ per tube) were collected at a flow
rate of 15 m/ per hr. The fractions from No. 45 to
No. 75 were pooled.
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Fig. 3. DEAE-Sephacel ion exchange chromatography
of B-glucanase.
Fractions (4 m/ per tube) were collected at a flow
rate of 20 m! per hr. The fractions from No. 8 to
No. 14 were collected.

A B

Fig. 4. Polyacrylamide ge! electrophoresis of B-gluca-
nase in absense (lane A) or presense (lane B
and C) of sodium dodecy! sulfate
Lane A and B are the purified -glucanase. Lane
C is the standard proteins.

A ; Albumin, Bovine (M.W 6,000)

B ; Albumin, Egg (M.W 45,000)

C; Glyceraldehyde -3-phosphate Dehydrogena-
se (M.W 36,000)

D ; Carboric Anhydrase (M.W 29,000)

E ; Trypsinogen (M.W 24,000)

F ; Trysin Inhibitor (M.W 20,100)

G ; a-Lactalbumin (M.W 14,200)
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Fig. 5. Effect of temperature on the stability of g-gluca-
nase.
The remaining activity was assyed at 37°C
under standard assy condition after the enzyme
had been preincubated for 30 min. at various
temperature,

Table 1. Purification of B-glucanase from Bacillus subtilis K-4-3

Purification step Totalprotein  Totalactivity  Specific activity Yeild Fold of purification
(mg) (unit) (unit/ mg) (%)

Culture supernatant 26,720 346,720 13 100 1

Ammonium sulfate (30-90%) 1,300 51,000 39.2 14.7 3

Sephadex G-100 127.5 17,850 140 5.1 10.8

DEAE-Sephacel 70 14,400 205.7 4.2 15.8
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Fig. 6. Effect of pH on the g-glucanase activity.
Buffers used were 50mM citrate buffer for pH
4.0 to 5.8, 50mM phosphate buffer for pH 5.8 to
8.0, and 50mM Tris-HCl buffer for pH 8.0 to 9.0
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Fig. 7. Effect of temperature on the B-glucanase activi-
ty.

Table 2. Effect of metal ion on the 8-glucanase activity

Metalic compounds (mM) Relative activity (%)
LiCl 116
CdCl, 89
CoCly 114
SnCly 75
KCl1 108
NaCl 111
Fe(l 33
MgS0,4 103
ZnS0y4 111
CaS0, 89
CuS04 78
MnSO4 89
AgNO; 44
None 100
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Fig. 8. Thin-layer chromatogram of f-glucan hydrolyza-
tes.
S; standard mixture; A, Glucose; B, cello-
biose + Laminarinbiose ; C, maltotriose
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