Kor. .

Vol. 21,

Xylanase(1,4-B-D-xylan xylanohydrolase ; EC 3.2.
£ Eass)EY Fa T
1,4-B-D-
2A AR, F%e] 2| A+

1.8)

AE”

lum radiatum(1)-S ¥]F
o} AyAbs]=
2% v gk & S(2)el
Penicillium verruculosum-2 74238k 4
A ArEs T

Appl. Microbiol. Biotechnol.
No. 6, 588-593 (1993)

Penicillium verruculosumS 25 E{ D-Xylanase 112| Mx| S4
ZhE* - ZHEl' - OEHE? - HI|HY - HEsEk
SANSOHS AlZioln SEMSCHS aa|n), HtHsm HsDt
TSt RS (Mgt AFFeEint

Purification and Characterization of D-Xylanase II
from Penicillium verruculosum

Cho, Nam-Chul*, Young-Tae Kang', Tae-Hoon Lee?,
Ki-Chul Chung®, Kang-Hwa Kim*

Department of Food & Nutrition. Dongshin Jurior College, Kwangju 500-714. Korea
'Department of Clinical Pathology. Mokpo Junior College. Mokpo 530-350, Korea
“Department of Dairy Science. ‘Department of Genetic Engtneering
*Department of Food & Nutrition, Chonnam National University, Kwangju 500-757, Korea

Abstract — Xylanase(1,4-B-D-xylan xylanohydrolase; EC 3.2.1.8) II was purified from Penicillium
verruculosum by using the techniques of two anion exchange chromatographies, and gel filtration.
The molecular weight of this enzyme was about 22,000 as determined by SDS-electrophoresis.
The enzyme showed hydrolytic activity toward xylan but did not catalyze hydrolysis of p-nitrophe-
nyl-B-D-xylopyranoside, p-nitrophenyl-3-D-glucopyranoside, p-nitrophenyl-8-D-cellobiopyranoside,
and celluloses such as Avicel, cotton, filter paper, carboxymethylcellulose. Specific activity of the
xylanase against xylan as a substrate was 270 units per mg of protein. The optimum pH and
temperature of the enzyme were pH 3.0~4.0 and 50~60C, respectively, and the enzyme was
stable in the wide pH range from 3.0 to 10.0 at 50C for 24 hrs. The purified enzyme split
xylan to yield xylooligosaccharides containing xylobiose, and xylobiose was major product, while
xylose was produced very little. Those properties were similar to that of D-xylanase 1 showing
a MW 35000 from the same fungus, P verruculosum.
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Fig. 1. Purification of D-xylanase from P. verruculosum.
Detailed procedures on column chromatography steps
were described under "Experimental Procedures”™. A,
DEAE-Sephadex chromatography; B, HPLC-DEAE ch-
romatography on DEAE-5PW,; C, HPLC-gel filtration
chromatography on Bio-5il TSK-250. One unit was de-
fined as the amount of enzyme which produced 1 mole
of reducing sugar in 1 min.
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Fig. 2. The purified D-xylanase of P. verruculosum was
seperated by 12% SDS-PAGE and the gel was stained
with Coomassie blue.

Lanes: 1, crude enzyme; 2, D-xylanase; 3, molecular
weight standard containing phosphorylase b (92.5 K),
bovine serum albumin {66.2 K), ovalbumin (42.7 K), ca-
rbonic anhydrase (31.0 K), trypsin inhibitor (21.5 K),
and lysozyme (144 K).
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Fig. 3. Effect of pH and pH stability on the xylanase
activity.

The assay conditions were same as described in Me-
thodes. The buffers (0.1 M) used were as follow: pH 2.
0~-7.0, Mcllvaine buffer; pH 8.0~10.0, Tris-HC] huffer,
®: pH for optimal activity, = pH for enzyme stabi-
ity
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Fig. 4. Effect of temperature on the xylanase activity.
The assay conditions were same as described in Me-
thodes.
®: temperature for optimal activity

Fig. 5. Thin-layer chromatogram of the hydrolysing
products of xylan by D-xylanase from P. verruculosum.
Reaction mixture containing 1% oat spelt xylan suspe-
nded in 50 mM Mcllvaine buffer, pH 4.0 and purified
D-xylanase was incubated for 20 minute at 60C. The
reaction mixture was separated using n-butanol:etha-
nob:water (5:3:2) as a developmg solvent system on
precoated silica gel plate and reducing sugars were
detected by silver nitrate-sodium hydroxide reagent.
Lanes: 1, D-xylose: 2, D-xylobise; 3, reaction mixture;
4, reaction mixture without D-xvlanase.
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Table 1. Hydrolysis of various glycosides by P. verruculosum
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Substrate
concentration

Specific activity
(unit/mg protein)
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p-nitrophenyl-B-D-glucopyranoside
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