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Abstract

Xylanase from Bacillus sp. GS was purified through acetone precipitation, DEAE-Sephadex A-50 ion
exchange chromatography and Sephadex G-100 gel filtration. The optimum reaction temperature of purified
xylanase was 50°C. Its optimum pH was between pH 6.0 and pH 6.5. This enzyme was stable below 50°C for
several hours and stable at between pH 5.5 and pH 8.0. The enzyme activity of xylanase was remarkably
increased by Co™* and Cu*" ions. According to the study of hydrolysis mode of this enzyme, it was turned
out to be endo type xylanase that can produce xylooligosaccharides, known as bifidogenic factor, from
xylan,
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Table 1. The composition of the enzyme pro-
duction medium

Ingradients Content
Xylan 15 %
Yeast extract 01 %
NaNO; 0.2 %
K,HPO, 0.1 %
MgSO, - 7TH,0 0.02 %
Mineral salt 0.005%

pH 6.5

2 Wil HET F 37colA 24417 Agtn]ofstod
olZ Bujekg F4 A HFH WA 2% HE A
37¢olA 48A17F 5 liter jar fermentor( & W& 7|
FHFA) A F7], 3Rt e sl

4. T4 HH|

1) DEAE-Sephadex A-50 ion exchange chroma-
tography

Fig. 1o] 98 FH|" 2&49 15.5mlE& 50mM
Tris-HCl buffer(pH 7.2)2 #H3¥ DEAE-Sep-
hadex A-50 columnel 7}8+ § 47ml /hre] F502
10ml ¥ E&atrt. Salt gradient® NaClS AMg-s}
of OMell A 0.5M7AR] 2ld A oz ZHof Q).

2) DEAE-Sephadex G-100 gel filtration

DEAE-Sephadex A-50 columng 317l &4
AE ¥F dzEH FFF F 50mM Tris-HCl
buffer (pH 7.2) & #3 ¥ DEAE-Sephadex G-100
gel filtration columnol] 7}3l3 18ml /hré] §42
2 4.5ml¥ &3t ch(Fig. 2).
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Fig. 1. Schematic diagram of the procedure of
crude enzyme preparation.
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Fig. 2. Schematic diagram of pertial purifi-
cation of xylanase from Bacillus sp. GS.
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Table 2. The analysis condition of the
hydrolyzate of birchwood xylan with Waters
HPLC system

Column : Carbohydrate analysis column
Solvent . Acetonitrile : D.D,W = 78 :22
Flow rate : 1.20 ml /min

Detector  : Differential Refractive Index
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Fig. 3. Column chromatogram of xylanase on
DEAE-sephadex A-50.

Elution was carried out with 50ml Tris-HCl
buffer (pH 7.2). Column dimension : 2.8 X 30 cm,
Flow rate : 47 ml /hr
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Table 3. The summary of a xylanase purification

Bacillus sp, GS7} A4ske Xylanase2] A 2 &4 19

Purification step Total Total Total Specific Yeild
vol(ml) activity(U) protein(mg)  activity(U /mg) (%)
Culture filtrate 940 232.1 1,482.23 0.16 100
Acetone 15.5 32.5 6.125 5.31 14
precipitation
DEAE-sephadex 2.75 17.02 1.54 11.1 7.3
DEAE-sephadex 1.70 14.58 0.28 52 6.3
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Fig. 4 Column chromatogram of xylanase on
DEAE-sephadex A-50.

Elution was carried out with 50ml Tris-HCl
buffer (pH 7.2). Column dimension : 1.6 X 90 cm,
Flow rate : 18 ml /hr
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Fig. 5. Optimum temperature of the xylanase
from Bacillus sp. GS.
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Fig. 6. Optimum pH of the xylanase from Ba-
cillus sp. GS.

The pH was adjusted with wide range buffer
(pH 3.0~8.0) and boric acid - NaOH buffer (pH
0~10.0)
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Fig. 7. Thermal stability of the xylanase from
Bacillus sp. GS.

The enzyme was preincubated at each tempera-
ture for 12hrs.
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Fig. 8. pH stability of the xylanase from Ba-
cillus sp. GS.

The pH was adjusted with wide range buffer
(pH 3.0~8.0) and boric acid - NaOH buffer (pH
8.0~10.0)
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Fig. 10. HPLC chromatogram of birchwood
xylan hydrolyzates.
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Fig. 9. The effect of metal ions on activity of
the xylanase from Bacillus sp. GS.

5mM metal ions were added to enzyme and they
were incubated for lhr at 37¢C.
C : control, Ag : AgNOs, Ba : BaCl, Ca : CaCls,

o : CoCly, Cu : CuCly, Hg : HgCl, Li : LiCl, Ru
: RuCl;, Zn : ZnCl,, Mg : MgCl,, Mn : MnCl,, Na
: NaCl, Pb : Pb(CH;COO),, Fe : FeSO,.
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