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Purification and Characterization of Xylanase I1 from Aspergillus niger SFN-416. Chan-Ki Sung', Sang-
Won Lee?, Seok-Kyu Park’* and Bong-Soo Shon’. 'Department of Cheristry, Chung-Ang University, Seoul
156-757, Departrment of Food Science and Technology, Gyeongsang National University, Chinju 660-701,
*Department of Food and Nutrition, Sunchon National University, Sunchon 540-742, Korea — Xylanase (EC
3.2.1.8) was purified approximately 4.3 fold from Aspergillus niger SFN-416 by ammonium sulfate fractionation,
Sephadex G-100 gel filtration and DEAE-Sephacel ion exchange chromatography. Molecular weight of the
enzyme was approximately 42,000 daltons. The optimum pH and temperature of the enzyme activity were
5.5 and 50°C, respectively. The enzyme activity was enhanced by Fe?”, and inhibited by Hg?*. The activity
was decreased by addition of methanol, ethanol, isopropanol and 1-butanol at a concentration of 10%(v/v).
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Aleke g p-nitrophenyl-B-D-glucoside(PNPG), coo-
massie brilliant blue R-250 52 Fluka Chemie(Swit-
zerland) | #-2-, p-nitrophenol(PNP), Sephadex G-100,
bovine serum albumin 52 Sigma Chemical Co.(St.
Louis, U.S.A) #|%2&, DEAE-Sephacel Pharmacia
Fine Chemicals(Uppsala, Sweden) #|¥*-&, standard
marker protein2 BIO-RAD(Richmond, CA, US.A)
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BE 9 ¥x3AL wixe 722 potato dextrose
agar(PDA) ¥ malt extract agar(MEA) ¥} x5 A}-4
stglom, aaAde] 7lEu A1)+ KH.PO: 20g
(NH),50, 1.4 g, urea 0.3 g, CaCl; 0.3 g, MgS0O,-7H,0
0.3 g, Bacto peptone 1.0 g, CMC 10.0 g, trace solution
1.0 mi{(FeSO, - 7H,O 0.5%, MnSO,-7H;0 0.16%, ZnSO,"
7H;0 0.14%, CoCl: 0.2%), tween 80 2.0 g, DW 1.0 L=
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fate 2 90%E3A|A &5 v wXAZ F, 4°Cell A
12,000 rpme® 3077 |HARE sl 42 IAFRES
0.02 M acetate buffer(pH 4.0)E &3l | #Hct.

Sephadex G-100-8- 0.02 M acetate buffer(pH 4.0)=
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DEAE-Sephacel-& 0.02M acetate buffer(pH 4.0}
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talbumin(14,200 daltons), trypsin inhibitor(20,100 dal-
tons), trypsinogen{24,000 daltons), carbonic anhydrase
(29,000 daltons), glyceraldehyde-3-phosphate dehydro-
genase(36,000 daltons), albumin egg(45,000 daltons),
albumin bovine(66,000 daltons)-& A}8-3}%3ic}.
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Aspergilius niger SFN-416 .58 AJAIgF xyla-
nase= —20°CE WA zZ+A|Zl ethanolE- 7}3}ley, %
%7} 70%=A s}o] ethanol(v/v)HA A E-E gt} o]
2458 0.02 M acetate buffer(pH 4.0)ol] &8 A]7] Z
ammonium sulfate(30~90%)% X 3}A|H & A&
Sephadex G-100(Fig. 1) % DEAE-Sephacel column
chromatography(Fig. 2)3}o] xylanase #A-& el
T 59 peakE 2 =d o] & F FHEF peak(xylanase
IDE olf2 Add ol&3s}si).

7} whAYE specific activity= Fa 20| 4 8.8 units/
mg protein, ammonium sulfate 2 ¥ 10.4 units/mg
protein, Sephadex G-100 17.4 units/mg protein, %
DEAE-Sephacel 38.2 units/mg protem o2 77} 1.2,
2.0, 4.38] A A= cHTable 1).
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Fig. 1. Elution profile of xylanase II on Sephadex G-100
column chromatography (10X 900 nm).

An aliquot of each fraction was assayed for xylanase Il
activity (@—@) and protein (A—a).
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g7l 564°CE A ¥ xylanase [12] #HA 2T 2} H]
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pH2| S&
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) 3led citrate-phosphate buffer(pH 3.0~86.5), phos-
phate buffer(pH 7.0~8.0)8 ZA|3}lo] xylan-& 1%% A
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4.0~6.0 Ale]ol A oA X,z?} 55°C, pH 6.0~7.0
Atolell ) HAHEA-E 7ixe Ao B3 sy,
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Fig. 3. Effect of temperature on xylanase Il activity of As-

pergillus niger SFN-416.
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Fig. 2. Elution profile of xylanase Il on DEAE-Sephacel
column chromatography (150<280 nm).

An aliquot of each fraction was assayed for xylanase I
activity (@—@) and protein (A—a4), A linear gradient indica-
ted by the sohd line.
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Fig. 4. Effect of pH on xylanase II activity of Aspergillus

niger SFN-416.

Table 1. The purification of xylanase II from Aspergillus niger SFN-416.

r— T —
brerrrees

Purification step Volume Total activity  Total protein Specific activity Purification Yield

(ml) (Unit) (mg) (Units/mg protein) {(fold) (%)
Crude extract 125.0 858.4 975 8.8 1.0 100.0
(NH:50, (30~90%) 3.6 476.8 459 104 1.2 55.5
Sephadex G-100 60.0 415.2 23.8 174 2.0 48.4
DEAE-Sephacel 21.0 57.3 1.5 38.2 4.3 6.7
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Fig. 5. Effect of pH stability on xylanase II of Aspergillus
niger SFN-416.

gA4-8 vehe Zeg AEch pH A S %;‘é
&7] 23}e] citrate-phosphate buffer(pH 3.0~6.5),
phosphate buffer(pH 7.0~8.0)8 FA|s}a, o] £4-&
Hsle] A Adg 78kl 50°Coll A 1A|3F g3t
Hl2) g ¥ 1% xylang 7}3}e] B34S FA43 Z3HFig.
5, pH45~6.0 AfolellA wixAH <dAFTE Hct
Braun3t Rodrigues(19}+= Erwina chrysanthemi Z5-¢€]
AAE xylanase”} A3 W& pHellA HA S W
odowm wl 5(15)-2 Bacillus stearothermophilus7} A3
AF8h= xylanases= pH 5.0~7.0 Aol A] vl 3 <okx]g}k
Aeg B 3193, 7 F(20)2 Bacillus sp. N-257}
A AF8l= xylanase+w pH 6.0~8.0 Afelol| A gtA & 7
© 32 Kl

B xylanase [I+£ ¢]& f45 B} 23} w2 pHell A
IHAS e 2‘-43.& . an3=2

50|28 |2

F&0]2E5°] xylanase I &4l n|A]& 43S o
ol H 7] ¢]3}te] 0.05 M sodium phosphate buffer(pH 5.5)
of xylang 1%HA £MA|715, o] BN 7} F=
o] 252 FEF 2mMEA 3t 50°CE FA]A| 7] H A
A5 FrNE 7}t FAL =43 A7 Table 2),
o 512 :1'-‘*01i°ﬂ B A o] A= ¢le, 53] Hg*'
NHe 37%E sl BagAdel Asjds ¥eich
T2 2|9t Fe* ol = 100%2] Adi&4-2 Jehl ot
ol 5(15)-& Bacillus stearothermophilus7} A8 xy-
lanase+= Mn?" &} Co?™ ol| 4] E48A-8- ZF71A) 7], Hg??
< AMEaxdsE: el Aes B st sl, Braunst
Rodrigues(19)-2 Erwinia chrysanthemiol A A X+
xylanase7} 1 mM Hg®", 1mM Ag*ollA] # 8] #{3]
2= e g Park 5218 <#e] WA Bacllus sp.
YA-140 A ABAIE+= xylanases Hg? ol 2]l 7}&}A]
A3 H S, 7] 5(20)2 Bacillus sp. N-259) 4 A==
xylanasex= Hg®*, Ag®, Mn?'ol] 2l& #sig& ®H©

Table 2. Effect of metal ions on xylanase Il activity of
Aspergillus niger SFIN-416.

lons Concentration Relative
(mM) activity (%)

None 0 100

K- 2 90.2
Na™ 2 96.3
Ca®' 2 97.7
Hg** 2 3.7
Sn* 2 95.4
Mg** 2 93.7
Cu®” 2 64.1
Fe*" 2 100
Mn?** 2 76.4
Zn*"* 2 94.8

Table 3. Effect of organic solvents on xylanase II activity
of Aspergillus niger SFN-416.

: Concentration Relative
Organic slvents (%) activity (%)
None 0 100
Methanol 10 46.8
Ethanol 10 29.0
Isopropanol 10 12.9
1-Butanol 10 2.0

shedct.

E xylanase [Ix= Hg?*" ol &) 74314 Hall= 1z, @&
5ol el 3l A S Holmes vlsgh s o
= AR A7txlc)

w2180} &b

Xylanase II &AJe] #7180} &}l w]x]& FES
dol B 7] #5}e] 0.05 M sodium phosphate buffer(pH
5.5)9 methanol, ethanol, isopreopanol = 1-butanol
zrzre]l T2 E 10%(v/v)E A 33, xylang 1% 4
S A1A, AAY ZELNE 7Hste] 50°Ce| A 101 7)
Al A g2A4E &3 FA3Table 3), 5 @ &
S v gla, 53] 1-butanolell A 7 A&
E}lH 2| erotct. o] AR F-¥| Aspergillus niger SFN-
4160| A AF8}+ xylanase II-& B-glucosidase(10) H.c}
f7180) Eob7b £A) o e Azhuict

= XHE

A %l xylanase I+ SDS-polyacrylamide slab gel
A7) 9FL dof £ 2 FAke 34¢ AoKFig 6),
Aspergillus mgey SFN-416 .24 A" xylanase
18] B-=}eke 42,000 daltons2.& #Hel= o) §k#, B
xylanase II+= ¥ 5(15)2] Bacillus stearothermophilus7}
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Fig. 6. Molecular weight determination of xylanase 1l from
Aspergillus niger SFN-416 by SDS-PAGE.

A; Albumin, bovine (66,000 daltons}, B; Albumin, egg
(45,000 daltons), C; Glyceraldehyde-3-phosphate dehydro-
genase (36,000 daltons), D; Carbonic anhydrase (29,000 dal-
tons), E; Trypsinogen (24,000 daltons), F; Trypsin inhibitor
(20,100 daltons), G; a-Lactalbumin (14,200 daltons)

A AbSle=  xylanase®] F-AFgkal 170,000 daltons® o}
ok Braun=} Rodrigues(19)8] Erwinia chrysan-
themi 7} 8 Absk<= xylanasev‘l] Balekql 42,000 dal-
tonsi} Bvl=sled o, = 2(22)9) Penicillium vervucu-
losumo] A A8} D-xylanase [12] Ex}e$el 22,000 da-
ltonsEr} =A eyl ole} e FApEFe] Aol
n| A E-Q) FEof el ofE e E Az

e o

Aspergillus niger SFN 4160 2HE QAR xylanase
[[S Fe)- A4 ste] EAS zabsleict. Aspergillus ni-
ger SFN-4162] sl ofl-&- et hanol(70%) A, (NH,),S50,
(30~90%) = A, Sephaclex G-100 chromatography %
DEAE-Sephacel ion chromatography 52 33 &
7zl A3t specific activity 7} 38.2 units/mg protein 2
2438 FAEs, AR FHA HHer -
50°Ceict # A pH+ 5561 2137, pH 4.5~6.0 A}elef 4]
vl olAslgich gk ffolol het mae] &
de oy ode wely, S8 He' ol 4 37%2
ylg}y-][ &4 atdo)l #Halxle Kol Fe'of = 100

%2} st HehH T

A g Ao Fapeke SDS-PAGEe| 9f3ted 42,000
daltonse|l.om, 7] &vfel] gt &AL 10%2] me-
thanol, ethanol, isopropanol % 1-butanolel] th3}od
- uke g2 E iRt
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