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Studies on the Cellulase and Xylanase Activities in the

Culture Medium of Bacillus subtilis var. natto

Kozo Oursuki, Makoro KawaBata and KunNiko TAGUCHI

Cellulolytic activity was observed in the culture filtrate of Bacillus subtilis var. natto
IFO 3335. The maximum cellulolytic activity was obtained in the filtrate of two-days-cul-
tured medium. This culture medium filtrate also contained an intense xylanase activity.
The purification of these extracellular enzymes in the culture medium was tried by the gel
chromatography of Bio-Gel P-100 and the specific activities of the enzymes was appreciably
increased, although the isolation of the xylanase fraction from the cellulolytic activity

fraction was not attained.
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Table I. CMCase activity in various
culture filtrate

CMCase Activity

Composition of
Culture Media

Sodium Citrate 0.5%

mg glucose eq./ml

(NHy; PO, 2.0
A | KCI 0.15 0
Mg SO, 0.05
CMC 0.5
A +Peptone 1% 0.03
A+Meat Extract 1% 0.18
Peptone 1%
DA 1
+Meat Extract 1 0.13
E NaCl 0.1% .
CMC 0.5
F | E4+Peptone 1% 0.23
E+Meat Extract 1% —
P
H | B4, cowone 1% 0,42

Meat Extract 1
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Fig. 1. Extracellular CMCase in the culture
media of Bacillus subtilis natto. All
the culture media consisted of 0. 5%
CMC and 0,1% NaCl; O—-0,
further contained 1% meat exiract;
@—@®, 1% peptone; A—A, 1%
meat extract and 1% peptone, and
incubated at 40°C. For the CMCase
assay, each culture medium was fil-
tered and 1 ml of the filirate was
incubated with 1 ml of 0.5% CMC
in 0,05 M phosphate, pH 7,0, at
40°C for 3 hrs.
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Table II. CMCase activity and Cellulase
activity of culture filtrate
— e
— Activity

Cellulose

Powder-lytic

Composition of ™. | !
Culture Media \J CMCase !

NaCl 0. 1%!‘ mg glucose eq./ml
Peptone 1.0

Meat Extract 1.0 0.49 0.30
Cellulose Powder 0.5

NaCl 0.1%

Pepton 0.5

Meat Extract 0.5 0.45 0.17
Cellulose Powder 1.0
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Fig. 2. Gel chromatography on Bio-Gel P-100 of culture medium filtrate. Five mi of the

concentrated filtrate (10 fold) of culture medium was applied on a column of Bio-
Gel P-100 (1.5cm¢ X 70cm) eluted with 0, 05 M phosphate, pH 7. 0. The marks
(evreees —) and («——>) represent turbid fractions and brown-colored fraction
respectively. CMCase activity, (X ——X) mg glucose eq./mg of prolein. Xylanase
activity, (@----- @) mg glucose eq./mg of protein.

23)



B14 KERB= - At {5 - HORBF

WIS, o —2BEREFEYE E L TERICGHRN
L7 EBOkESE% Table I (C7RL7-. T CTi340°C
T2 AEDOIREBIERAITIN - 70, CORBRETFELER
BEND O RABACOEE T CHRE L-MTEOERK
ABEZREL TR 7 —EiEHL D & CMCase 7EHE:
DFDNT Eshb -7z, F72 Table I it 0.5
% CMC % #FEmE &t L0. 1% NaCl, 1 B + X,
1 %7+ v ORETHIREE 2 HE40°CTIRETE
U7 B iR 0 &R RB IO 2 iEVE A B u i B AE
HTRUI:. COMRKTD o —xicwd biEM
(N5 —EiEE) L0d CMCiced 3EHD M
MmN Ehrot, oI vicH T 5 EKR
($v 7 F—€EW TS0 ThoErLD K
3~3. 55N Ephd B, OMEBBRED L T
—EDEEDEETIIV O+ L 7 — & & CMCase
EHEFMEDOBRICLEEINTWVS, T T
F—+tiEEE CMC ase fEitiA—BERIc kB &8 h
TWVBIOW WD & & ARMTROBEKRINOBEHRIZ
DEAEEIMNIS I NTWIZWOT Table T O 7ERERA(
FEOBERICEZ ONMNIASNTIRN,

AN

08 F

CMC-ase Activity (mg glucose eq./ml)

04

(=]
-

pH

Fig. 3. Effect of pH on the activity of CMCase.
Purified culture filtrate by Bio-Gel P-100
was pooled. The enzyme (0,25 ml), va-
rious buffer (0, 5 ml) and 1% CMC (0. 25
ml) were incubated at 40°C for 3 hrs.
® (@, Phosphate buffer; O-—0O,
Acetate buffer.
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