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Effect of Xylan on Production of Xylanolytic Activity
from Penicillium verruculosum
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Abstract

During the cultivation of Penicillium verruculosum in the medium containing xylan as a sole carbon
source for 26 days, xylanolytic activity and some changes were investigated. Protein content and xylanolytic
activity, p-Nitrophenyl-B -D-xylopyrancside (PNPX), p-Nitrophenyi-8 -D-glucopyranoside (PNPG) hydrolytic
activities were increased until 8 days but reducing sugar content was not correlated to protein content.
When crude proteins from the culture broth were separated on SDS-PAGE, distribution of proteins was dif-
ferent from the culture broth of cellobiose octaacetate (COA) medium. The culture broth of xylan medium
had high hydrolytic activity on xylan but not on celiulose. Furthermore, xylanolytic products were showed
xylose, xylobiose and oligosaccharides on thin layer chromatography, and ‘xylobiose was major product.
Those result suggested that xylanolytic activity of cuiture broth was endo-type hydrolysis. Optimum temper-
atures of xylanolytic activity and PNPX hydrolytic activity of culture broth were 50~60°C and 60~70°C,
respectively and optimum pHs were 3.0 ~ 4.0 and 4.0 ~ 5.0, respectively.
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Fig. 1. Changes of protein and xylan hydrolytic activity by
P. verruculosum in medium containing xylan as a
sole carbon source.

Protein concentration (®), xylanolytic activity (A),
PNPX hydrolysing activity (m), PNPG hydrolysing
activity (0), reducing sugar (%)
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Fig. 2. SDS-PAGE of crude extract from culture broth of P.
verruculosum. Crude proteins were separated by 10
% SDS-PAGE. The gel was stained with Coomassie
blue.
Lanes : 1, molecular weight standard : 2, crude ex-
tract from xylan medium : 3, crude extract from
COA medium
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Fig. 3. Thin-layer chromatogram of the hydrolysis products
of xylan by crude extract from xylan medium.
Lanes : 1, crude extract + 1 % xylan : 2, T % xylan;

3, xylobiose : 4, xylose
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Fig. 4. Effect of temperature on enzyme activity.
Xylanolytic activity (@), PNPX hydrolysing activity (
A)
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Table 1. Hydrolytic activity of culture broth on various sub-

strates
Substrates Relative activity (%)
Avicel 0
Cotton 0
Carboxymethyl cellulose 5
Xylan 100
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Fig. 5. Effect of pH on enzyme activity.
Xylanolytic activity (@), PNPX hydrolysing activity (
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