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Some Properties of 3-Glucosidase from Clostridium
thermosaccharolyticum F-9 Isolated from Compost
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Summary

Nine strains of cellulolytic-thermophilic anaerobes were isolated from hot springs and composts and
analyzed for their productivity of B-glucosidase (8-b-Glucoside glucohydrolase EC 3. 2. 1. 21).  Among
them, strain F-9 showed the highest S-glucosidase activity, and this strain was identified as a member
of Clostridium thermosaccarolyticum on taxonomical characteristics. The intracellular B-glucosidase of
the bacterium was purified 40-fold with a recovery of 6%.

The purified enzyme preparation was chromatographically homogeneous. The molecular weight of
about 350,000 was estimated by gel filtration using Sephadex G-150, Bio-Gel p-300 and Sepharose 4B.
Its isoelectric point was estimated to be 4.6. The activity of the enzyme for cellobiose was very much
lower than for p-nitrophenyl 8-D-glucoside. The enzyme did not hydrolyse maltose, lactose, carboxy-
methyl-cellulose and cellulose. It was strongly inhibited by D-glucono-g§-lactone and was sensitive to
thiol reagents.
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Table 1. B-Glucosidase activities of thermophilic
anaerobes isolated from hot springs and
compost

B-glucosidase activity (U/5 ml)

Strain number

Extracellular Intracellular
F1 14 16
F 7 2 2
F 8 2 8
F9 1 60
F12 3 5
Fl4 1 8
F17 2 7
F20 4 15
F21 2 5
Ct* 10 4

Cells were grown in 5ml of medium at 60°C for
24 hrs.  Medium: KH,PO, 0.15%, K,HPO, 0.29%,
(NH),504 0.13%, Yeast extract 0.45%, Cystein-HCl
0.1%, MOPS 2%, Resazurin-Na 0.0002%, Mgcl,-
6H,0 0.1%, CaCl,-2H,0 0.016%, FeSO,-7H,0
0.00012%, Celiobiose 1%, pH7.4. Extracellular:
The supernatants of the culture broth were used as
the extracellular enzyme solution, Intracellular; The
washed cells were suspended in 5.0 mi of 50 mM suc-
cinate buffer (pH5.7) and disrupted by ultrasonic
oscillation.  The supernatants of the treated solution
were used as the intracellular enzyme solution.

Enzyme assay mixture contained 2.5mM p-nitro-
phenyl B-p-glucoside (pNPG), 50 mM succinate buf-
fer, pH5.7, and appropriate amount of crude en-
zymes. One unit of S-glucosidase activity was de-
fined as that amount of enzyme which catalyzed the
hydrolysis of 1 zmol pNPG per min at 60°C.

* Ct: Clostridium thermocellum ATCC 27405
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Table 2. Hydrolysis of various compounds by A-
glucosidase from C. thermosaccharolyticum
F-9
Substrate Rate of .h}:dlrolyiis
(zmol min "' mi™ )
p-Nitrophenyl 3-D-glucoside 6.471
p-Nitrophenyl B-D-galactoside 1.093
p-Nitrophenyl p-b-xyloside 0.199
Salicin 0.078
Maltose 0
Lactose 0
Cellobiose 0.109
Carboxymethylcellulose 0
Cellulose 0

Assay mixture contained 5 mM substrate, 50 mM
succinate buffer, pH 5.7, and appropriate amount of
purified enzyme to give a linear rate of reaction for
each substrate. The rate was determind by following
glucose liberation, except for the first three substrate
listed where the production of p-nitrophenol was mea-
sured.
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Fig.1. Effect of Ca** on the thermostability of £-gluco-
sidase.

Enzyme preparations contained 50 mM suc-
cinate buffer, pH 5.7, were incubated at 60°C for
up to 180 min in the absence (O) and presence
(®) of 10 mM CaCl,. Enzyme activity was as-
sayed as described in Table 1, and remaining ac-
tivity was expressed as a percentage of the initial
activity,
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