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Abstract

A strain of Bacillus sp. DSNC 101, isolated from soil, produced up to 305.0 units /ml of xylanase when
grown on the medium containing 2.0 % xylan, 2.0 % yeast extract and 0.4 % K,HPQ,. The strain prod-
uced xylanase in the presence of xylan, soluble starch, rice straw, Avicel, maltose, and lactose as a sole
carbon source, but the enzyme was not synthesized in the presence of xylose, glucose or arabinose. The
crude xylanase preparation did not show hydrolytic activity towards cellulosic substrates and PNPX, a
chromogenic substrate for g-xylosidase. The temperature and pH optima for the xylanase production
were 40C and 8.0, respectively. Xylanase synthesis was repressed by glucose, but not by xylose. The
hydrolysis products of xylan catalyzed with the culture filtrate were xylooligosaccharides such as xylob-
iose and xylotriose but xylose was not detected by thin layer chromatography.
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Fig. 1. Effect of culture temperature on the
xylanase production by Bacillus sp. DSNC 101 in
the xylan medium composed of 0.5% oat spelts
xylan and 0.3% yeast extract.
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Fig. 2. Effect of initial pH of medium on the
xylanase production by Bacillus sp. DSNC 101. In-
itial pH of medium was adjusted to pH 2~10 using
0.1M HCl or 0.1M NaOH.
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Table 1. Effect of carbon sources on xylanase
production by Bacillus sp. DSNC 101

o
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Table 2. Repressive effects of D-glucose on the
xylanase production by Bacillus sp. DSNC 101

Carbon Relative activity Added Xylanase activity
sources (%) sugar (units /ml)
None 0.0 None 8.4
Oat spelts xylan 100.0 D-glucose 0.0
Larch wood xylan 95.0 D-xylose 8.6
Rice straw 60.5 . .
Starch 64.0 Culture was carried out at 40°C for 3 days in the me-
Inulin 24 4 dium 1% oat- spelts xylan and 0.3% yeast extract, sup-
Avicel 18.4 plemented with 1.0% D-glucose or D-xylose,
Lactose 36.0
Maltose 35.5 Table 3. Effect of concentrations of oat spelts
Xylose 0.0 xylan on the xylanase production by Bacillus sp.
Glucose 0.0 DSNC 101
Arabinose 0.0

Culture was carried out at 40°C for 3 days in the me-
dium containing 1% each carbon source and 0.3% yeast
extract.

wood xylan©| xylanase A§4tel] tis)] o}E g E]
vl o - g3AQl Zlo g vehich Wy B vke
3 HEE 52 FEAZ AMEEEE W 25 B4 K
S §3= oat spelts xylandl] o3} f- %9 xylanase

el oF 60%0° 2t B 2w ogd f=
&= FAE xylan ““"& ohel A=A B2 WA
6]]“1 AERS B & xylan AR o188 + 3

IS E=R =N

2 RaFEn) 7184 BRE £ lactose?) maltose’=
f& ‘el xylanase = &2 vehdon did
xylose, glucose Z18] 1 arabinose®} 28 ©@dH-Eo)
Yo g AR wixe] A$ xylanased] SA%7)
velhR] ekt o)2) e AME-S Bacillus stearother-
mophilus'® 2] 733 xylose2} xylandl ¢]3) xylanase
/‘3*}0] 559 lactose®} maitosed] 2Jslire= F 5
| =tte Aot Jolddt. 9, xylose9}t
glucose«] xylanase A4tel] st A FHE ZASH
vl, xylose? 73-¢ xylanase A4tol thst o4 aa7}
vEh A 948 ¥ glucose: 1%9] FxoA] 2hA3)
olAlslgrt(Table 2), Table 3&
oat spelts xylan®] F%off W}& xylanase A4+ §-=
vERATE Oat spelts xylane] =8 Hrxo g Z7}
AlZ] Wi A oA u kg 3wk AP ol o] U F )
xylanase 8958 ZAFS v}, oat spelts xyland] &
7t 2% wiRlol A xylanase A4to] 71 Emekon
1 o)de] el Ay 231 A gasgt

xylanase A+S

5’.;9—| 2=

2l 7] AALEL vix]ol 715 % xylanase

o m){

4.
o2

Qat spelts xylan Xylanase activity

(%) (units /ml)
0.0 0.0
0.5 3.2
1.0 8.5
2.0 16.3
3.0 16.2
4,0 15.7

Culture was carried out at 40°C for 3 days in the me-
dium containing each concentration of xylan and 0.3%
yeast extract.
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Table 4. Effect of nitrogen sources on the xylan-
ase production by Bacillus sp. DSNC 101

Nitrogen Xylanase activity
sources sources (units /ml)
None 0.0
Yeast extract 16.2
Peptone 0.4
Proteous peptone 4.3
Malt extract 0.0
Tryptone 13.7
Urea 2.0
Glutamic acid 0.3
KNO3 0.0
NH NO; 0.0
NH,CI 0.0
CH3;COONH, 1.1
(NH{),S0, 0.0

Culture was carried out at 40°C for 3 days in the me-
dium containing 2.0% xylan supplemented with 0.3%

various nitrogen sources,
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Table 5. Effect of yeast extract concentrations
on the xylanase production by Bacillus sp. DSNC
101

Yeast extract Xylanase activity

(%) (units /ml)
0.0 0.0
0.1 2.4
0.2 8.4
0.4 27.3
0.6 36.6
1.0 78.8
2.0 243.4
3.0 222.0
4.0 210.0
5.0 162.0
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Table 6. Effect of phosphate salts on the xylan-
ase production

Phosphate Xylanase activity
salts (unit /ml)
None 54.2
NagHPO4 150.5
NaH2PO4 87.6
K;HPO, 160.2
KH,PO, 96.0

Culture was carried out at 40°C in each 100ml! flask con-
taining 30ml of medium composed of 1.0% xylan and
1.0% yeast extract.
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KHPO,l #3 5% 0.4%4S & 4 dch

6. HHYE xylanase Ajrte| B3}

o] ake] Aol wa} xylanase] A4t tk A ul
=) ZAL 2.0% oat spelts xylan, 2.0% yeast ex-
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Table 7. Effect of K:HPO, on the xylanase pro-
duction

K.HPO, Xylanase activity
(%) (unit /ml)
0.0 78.2
0.1 213.5
0.2 240.4
0.3 270.5
0.4 290.0
0.6 280.4
0.8 205.5
1.0 176.3

Culture was carried out at 40C for 3 days in the me-
dium containing 2.0% xylan and each concentration of
yeast extract,

Culture was carried out at 40Cin each 100ml flask con-
taining 30 ml of medium composed of 2.0% xylan and
2.0% yeast extract.



348

BN

=200 —

—r 1 T T T 1T
] 2 4 6 8
Culture Period(days)

Fig. 3. The time course of the xylanase pro-
duction by Bacillus sp. DSNC 101 in the optimized
medium composed of 2.0 % oat spelts xylan, 2.0 %
yeast extract, and 0.4% K;HPO,.
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Fig. 4 TLC of reducing sugars in culture fil-
trate of Bacillus sp. DSNC 101. Samples were tak-
en from culture medium of Bacillus sp. DSNC 101
day after day, Lane 1; 0 day, lane 2; 1 day, lane 3;
2 day, lane 4; 3 day, lane 5; 4 day, lane 6; 5 day,
lane 7: 6 day, lane 8; 7 day, lane 9: standards(xy-
lose and xylobiose).

8 LERE DL
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ol & AME FF3l Table 87 2 xylan-
ase A2k iAo 243} xylanase A3 HA =05 A
e+ AUUTh Table 82 wix|ollA] A2 Bacillus
sp. DSNC 1019 xylanase X% 305.0 unit /ml
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Fig. 5. TLC of the hydrolysis products from
xylan with culture filtrate of Bacillus sp. DSNC
101. Enzyme reaction was done at 50C for 60min.
The hydrolysis products were taken at different re-
action time, Lane 1; 0 min, lane 2; 2 min, lane 3; 5
min, lane 4; 10 min, lane 5; 20 min, lane 6; 30min,
lane 7; 60 min, lane 8; standards(xylose and xylob-
iose).

Table 8. The composition of the improved me-
dium

Ingredient Content(%)
Xylan 2.0
Yeast extract 2.0
K,HPO, 0.4
pH 8.0
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