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Isolation of a-1,3 Glucanase from Microorganism
and the Prodution of High Activity a-1,3 Glucanase
for Hydrolysis of Dental Plaque
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Abstract — Seventeen strains were isolated from soil, cattle rumen, cereal, sewage dregs, insect
on agar plate containing insoluble glucan as a sole carbon source from immobilized Strepfococcus
mutans, which produced ©-1,3 glucanase for lysis of dental plaque. Among these strains isolated
from soil, SW-522 and SW-713 that had appeared to produce the high level of a-1,3 glucanase,
degraded insoluble glucan from S. mutans 97.6% and 49.4%, respectively in 5 hours. The activity
of crude a-1,3 glucanase from SW-522 was 1.3 mg insoluble glucan/min-mg protein. This enzyme
was entirely degraded insoluble glucan on glass tube which produced by S. mutans in TH medium

with 5% sucrose.
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Dextrach media 200 m/

¢
Preincubated SW-522 innoculation (2 uf)
v
Shaking culture (200 rpm, 37C for 3 days)
i’
Sonication (for 2 min)
:
Cell discard by centrifugation (7,000 rpm, 30 min)
!
60% Ammonium sulfate treatment
)
Centrifuge (8,000 rpm, 20 min)
- !
! |
Supernatant Pellet (dissolved in 5mM phosphate
discard buffer : pH 6.50

!
Dialysis (at 4C) against 5 mM
phosphate buffer

.
Crude glucanase (5~6 m, 0.2 mg protein/mi)

Fig. 1. Preparation of crude «-1,3 glucanase from SW-
522 and SW-713.
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o= A=E 550 nm FdwoA] & &3tk

Reaction mixture

a-1,3 glucanase(after dialysis) . 300 W/ ~1 m/
0.5% 1G from S. mutans . 2 mi

0.2 M phosphate buffer(pH 6.0) : 2 m/

2% sodium azide : 50 u/

Loss of opalescence by optical density at 550
nm

Fig. 2. The growth of a-1,3 glucanase producing mi-
croorganims on a-1,3 glucanase agar plate.

Table 1. Microorganisms producing glucanase on agar plate containing a-1,3 glucan

Strain No. Diameter of Clear zone Culture Type Source Culture
Growth (cm) Temperature
zone {cm) (C)
SW-H22 0.5 1.0 aerobic Sotil 30
SW-713 0.5 0.6 aerobic Soil 30
104 1.0 0.5 aerobic Soil 30
130 0.8 0.9 aerobic Soil 30
1637 0.6 1.2 aerobic Soil 30
1646 0.7 1.3 aerobic Soil 30
CR-1 2.0 - anaerobic Rumen 37
CIl-1 2.2 = anaerobic Rumen 37
Cl-2 1.5 — anaerobic Rumen 37
RC-1 0.9 0.8 aerobic Cereal 30
SD-1 0.7 0.7 anaerobic Sewage dregs 30
SD-2 0.5 0.4 anaerobic Sewage dregs 30
SD-3 0.2 0.9 anaerobic Sewage dregs 30
CD-1 0.4 04 anaerohic Chaff dregs 30
T]-1 0.3 1.1 anaerobic Insect 37
Ti-2 0.7 0.9 anaerobic Insect 37
T3-3 0.4 0.5 anaerobic Insect 37
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Fig. 3. Rate of loss of opalescence of 1-1,3 glucanase-
IG solution,
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Fig. 4. Effect of insoluble glucanase from SW-522 on
adhesive glucan from S. mutans in TH medium for 12
hours incubation at 37°C.
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