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Abstract

Xylanase(EC. 3. 2. 1. 8) was purified approximately 10.2 fold from Aspergillus niger SFN-416 by
a sequential process of ammonium sulfate fractionation, Sephadex G-100 gel filtration and DEAE-
Sephacel ion exchange chromatography. Molecular weight of the enzyme was approximately 31,000
daltons. The optimum pH and temperature of the enzyme activity were 3.5 and 50°C, respectively.
The enzyme activity was enhanced by Fe*' and Mn®', and inhibited by Hg?'. The activity was de-
creased by addition of methanol, ethanol, isopropanol and 1-butanol at a concentration of 10%(v/v).
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Fig. 1. Elution profile of xylanase I on Sephadex G-100 column chromatography (10X 900mm).
An aliquot of each fraction was assayed for xylanase I activity(@-@) and prote™'A-A)
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Fig. 2. Elution profile of xylanase I on DEAE~Sephacel column chromatography (150 X 280mm).
An aliquot of each fraction was assayed for xylanase I activity(@-@) and protein(4-A). A linear gradient

indicated by the solid line.

Z} A specific activitys Z& 4 o)A 8.8units/
mg protein, ammonium sulfate A% 9.5units/mg
protein, Sephadex G-100 17.4units/mg protein ® DE-
AE-Sephacel 89.9units/mg protein 22 z+7} 1.2, 2.0,
10.29% A A = ¢ o}

3, Wl o) 2 (15) A A Sl xS AL F
A& Vel Bacillus stearothermophilus®] specific
acptivity7} 17.68units/mg 2.2 276388} AR =& 1.
3.3}9) 32, Peltonen 5(16)-2 Bipolaris sorokiniana$)
specific activity7} 125nkat/mg2.2 13818 A A 25,
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Table 1. The purification of xylanase I from Aspergillus niger SFN-416

Purification step Volume  Total gctivity Total protein Sgecific activit.y Purification Yield
(ml) (units) (mg) (units/mg protein) (fold) (%)
Crude extract 125.0 8584 975 88 1.0 100.0
(NH4)2504(30~90%) 36 436.8 459 95 1.2 50.9
Sephadex G-100 60.0 4152 238 174 20 484
DEAE-Sephacel 120 989 11 89.9 10.2 115
100 3 84§ 243 AFHFig. 4, 50°CAA A S5
so} B4}, Peltonen $(16)2 B. sorokiniana®l 4] A34t=
i E xylanased] #t} 4 2%7} 70°C2N 493 &
f‘g 60 254-& vy, wiet H(15)L B. stearother-
§ 4ol mophilus®} 4 W82 57} 55°CE, Li S(17)& A pul-
) fufans Y-2311-19] xylanase?] o) A2 %7} 54°C
b 2A £ xylanase 19} 34 Lz} vjg 7oz v
] ehytel.
X 20¢
S s pHe| Ag
= Xylanase 19] @4l v1x& 23 pHE 5437
10 $)3}] citrate-phosphate buffer(pH 3.0~6.5), phosphate

0.2 04 0.6 0.8 1.0
Relative mobility (Rf)

Fig. 3. Molecular weight determination of xylanase I
from Aspergillus niger SFN-416 by SDS~PAGE.

A ; Albumin, bovine(66,000 daltons), B ; Albumin,
egg(45,000 daltons), C ; Glyceraldehyde-3-phosph~
ate dehydrogenase(36,000 daltons), D ; Carbonic
anhydrase(29,000 daltons), E ; Trypsinogen(24,000
daltons), F ; Trypsin inhibitor(20,100 daltons), G
; @ ~Lactalbumin(14,200 daltons)
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Fig. 4. Effect of temperature on xylanase I activity of
Aspergillus niger SFN-416.
The reaction mixture, consisted of 0.25mt enzyme
solution and 0.75ml 1% xylan, was incubated at
30~70°C for 10min. The maximum activity was
expressed as 100%.

buffer(pH 7.0~8.0)8 A8l xylang 1% 5| A 431
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I 84S 233 29(Fig. 5), pH 35 +2d4 #3H
243 -&- el 9let. Morales 5(20)2 Bacillus polymyxa
2 ¥ 84" alkaline xylanase®] XuC7} 45°C, pH
6.0~7.0 Atolel A A B4 L, XuE7}F50°C, pH 4.0~
6.0 Atololl A} | A& Xp7} 55°C, pH 6.0~7.0 A
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Fig. 5. Effect of pH on xylanase I activity of Asper-

gillus niger SFN-416.

The reaction mixture, consisted of 0.25ml enzyme

solution and 0.75ml 1% xylan, was incubated at

50°C for 10min. The maximum activity was ex-

pressed as 100%.

pH 3.0~6.5: Citrate-phosphate buffer

pH 7.0~8.0: Sodium phosphate buffer
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Fig. 6. Effect of pH stability on xylanase I of Asper-
gillus niger SFN-416.
The reaction mixture, consisted of 0.25ml enzyme
solution(preincubated for lhr at each pH) and
0.75ml 1% xylan, was incubated at 50°C for 10min.
The maximum activity was expressed as 100%.
pH 3.0~6.5: citrate-phosphate buffer
pH 7.0~8.0: sodium phosphate buffer
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(15)& B stearothermophilus2 #-€] A4t= & xylanase
£ pH 50~70 Atelell A vlmA k3 AL B
3}9 32, Braun®} Rodrigues(18)+= E. chrysanthemi=
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stod AAF A NL 7bsa 50°Cell A 1412 Eab vt
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rothermophilus?} AVvehE xylanases pH 5.0~7.0
AtolellA] wlmA kA Ao B IHL, 3 F
(21)2 Bacillus sp. N-257} A48} xylanase pH
6.0~8.0 AfololA] kA& Ao R ¥ It
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F&o]&50] xylanase 1 Aol vl JFE &
o} 7] £35}od 0.05M sodium phosphate buffer(pH 5.5)
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Table 2. Effect of metal ions on xylanase I activity
of Aspergillus niger SFN-416

Jons Concentration(mM) Relative inhibition(%)

None 0 100

K 2 922
Na’ 2 925
ca® 2 97.0
Hg™ 2 185
Sn® 2 94.0
Mg?* 2 836
Cu® 2 64.8
Fe* 2 117.0
Mn® 2 1299
Zn* 2 779

The reaction mixture, consisted of 0.25ml enzyme
solution and 0.75ml 2mM metal ions in 1% xylan, was
incubated at 50°C for 10min. The maximum activity was
expressed as 100%

AAR TN 718k $A & &4’ AFH(Table 2),
o330 Fo| Lol AABA ) A5 =9T, 58] He™
£ 185%9] 7H & A g4 -& et sieh 2% A
¥l Fe?' = 117.0%, Mn> & 1299% 8 12848 Z7}
A7t vl g} H(15)E B. stearothermophilus?t A 4H3t
= xylanase= Mn” 9} Co™oll /] £ 48K & F7}4]7]
2, Hg?e Asasds veaie Aoz Rag A
3} B] 3 A3 B A7 % Jehgel Braundt
Rodrigues(18)& E. chrysanthemiol 4] 234 =& xylanase
7} ImM Hg®, 1mM Ag'ellA 438 Asi=Ee 2o
2, Park S(22)& 472 WA Bacillus sp. YA-14°l
A AAEE xylanase Hg™'oll 93 73tA Asig
&, 7 2(21)& Bacillus. sp. N-25° 4 A == xyl-
anasex Hg?, Ag’, Mn”" ol 2|8 Aslg< Rasigich

77180l I
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27] $J3}ted 0.05M sodium phosphate buffer(pH 5.5)
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o] X 10%(v/v) IA 83, xyland 1% = A &34
AlA, 50°CE A AR BAR BAAE 7Hshed
gAe =A% A} (Table 3), EF I #4-& 1}el
Wi, 53] 1-butanolell 4 4484 0] 185%2 7H4
eisad

Xylanase I etAAd ol v] )& 43S dolr 7] 43}
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ethanol, isopropanol ¥ 1-butanol Zt2+8] 5= -& 10%
(v/v) IA stz AAH E4NL rhete 50°CE /A
AF1RA 3087 A F 1% xylang 7t 84
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Table 3. Effect of organic solvents on xylanase I acti-
vity of Aspergillus niger SFN-416

Organic solvents Concentration(%) Relative activity(%)

None 0 100

Methanol 10 743
Ethanol 10 684
Isopropanol 10 675
1-Butanol 10 185

The reaction mixture, consisted of 0.25ml enzyme solu-
tion containing 10% organic solvent and 0.7oml 1% xy-
lan, was incubated at 50°C for 10min. The maximum
activity was expressed as 100%

Table 4. Effect of organic solvents on stability of xyla—
nase 1 of Aspergillus niger SFN-416

Organic solvents Concentration(%) Relative activity(%)

None 0 100

Methanol 10 722
Ethanol 10 700
Isopropanol 10 689
1-Butanol 10 67.0

The reaction mixture, consisted of 0.25ml enzyme solu-
tion(preincubated for 30min. in 10% organic solvent)
and 0.75ml 1% xylan, was incubated at 50°C for 10min.
The maximum activity was expressed as 1009

< 24 A (Table 4), &5 3 A4 & et
ujgich olAke] Antg Re] Aspergillus niger SFN-416
o] A4ket= xylanase 1-& S-glucosidase(10) Bl §-
71gvheol AR B Ao AZ4d

2 %

Aspergillus niger SFN-4162 2 28] 44 jF xylanase
IE ¥39] - AAsle B4 & A A Aspergillus
niger SEN-4162] #oke8-2- ethanol(70%) A&, (NH)z-
S04(30~9096) A, Sephadex G-100 chromatography
% DEAE-Sephacel ion chromatography $-9] A A 3}
AL AR A, 1020 AAHD 2, ARANEL] HA
FA L5+ 50°CH Tt #4 pHE 350193, pH 4
AL 6.0 ol el A BAlo] FAF Zastsdch w3 F
o) Lol WiF Ao FAHL HFE dAE XAy,
53] Hg™'& 185% 2 71 & A8 & ngA T,
Fe*'& 117.0%, Mn*' = 129.9%2 2383 a8 o]
Z7 =gk AA Aie) #2132 SDS-PAGE] &
3] 31,000 daltonse] K129, f7]-4-vf ol A& &9 =}
QA A& 10%2] methanol, ethanol, isopropanol % 1-
butanolell &t} =¥ & FAE vepde] {714
el kAR oy A2 A=
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