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ABSTRACT

In this study corncob were used both as raw material for B-xylanase production
by Humicola lanuginosa using solid state cultivation and for substrate of xylan hydrolysis
by fungal enzyme. It was found that corncob contained not sufficient nitrogen source required
for growth and enzyme production. Alkaline treated corncob supplemented with nutrients-
resulted in more enzyme production than that untreated. Addition of 0.4 g wood xylan to
the alkaline treated corncob medium enhanced 2.7 times in xylanase production, compared
to the medium without addition. Using wheat bran as a component of the medium could
replace the addition of nitrogen source and xylan. The maximum enzyme production was
obtained from the medium consisted of alkaline treated corncob and wheat bran in ratio
of 5:5. Enzymatic extraction of corncob xylan by H.lanuginosa xylanases was a comparable
method to that of alkaline extraction. Pretreatment.of corncob with 1% NaOH at 70°C
for 1 h could enhance the liberation ob xylan corncob to about 80% hydrolysis. The degradative
products obtained were mainly xylooligosaccharides.
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Table 1 Effect of addition nutrient solution to alkaline treated corncob on growth and
B-xylanase production by H.lanuginosa after 5 day cultivation.

nutrient solution glucosamine B-xylanase
(mg/g drysolid) (units/ml.)
complete 57.3 59.3
without (NH,),SO, 41.4 15.4
without peptone 42.9 33.9
without ureor 41.6 46.5
without xylan 40.9 22.6
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Table 2 S-xylanase production by H.lanuginosa after 5 day cultivation on 10 g. of
medium in varioue. ratio between alkaline treated corncob (AC) and wheat bran
(WB) using deionized water to adjust the initial moisture content.

AC:WB initial moisture B-xylanase
(g:g) content (%) (unit/ml)
10:0 81:2 no growth

8:2 79.7 6.3
6:4 78.3 43.1
5:5 76.1 58.4
4:6 76.4 40.6
2:8 71.8 27.0
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I § A ° ) B !
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aol L A U =y _ { o
vouhmin meioududima pentosan vnazneuveuslisaglaanasavinwietileg
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¥0aznouile (Chen and Anderson, 1980)
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Table 3 Effect of addition H.lanuginosa enzyme to the enzyme of A.fumigatus on the
hydrolysis of xylan extracted from corncob.

amount of enzyme (ml) Reducing sugars formed

A fumigatus H.lanuginosa after incubation for (h)
12 24

0.5 — ND 10.5

0.5 0.5 11.5 17.5

0.5 1.0 11.3 18.0

Condition : 2% substrate, 0.1 M acetate buffer (pH 5.0), 50°C
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Table 4. Effect of chamical pretreatment on hydrolysis of Xylan corncob by H. lanuginosa

xylanases.

pretreatment Yohemi- Sugar liberated (mg/ml) % Extent of

cellulose  Total sugar Reducing sugar hemicellulose
hydrolysis

none 39.7 0.56 0.4 4.9

1% NaOH 35-C,l1h 334 6.9 3.4 50.8

1% NaOH 70-C,1h 29.2 10.3 4.6 78.8

1% H,0,, pH 11.5 25.0 9.6 " 4.0 80.0

70-C, 1h

NaCl10, 70-C, 2h 28.9 9.3 2.9 » 50.1

* Source : W.Srisuk 1989, Master’s Thesis, kasetsart University.

Condition : The reaction mixture (Sml) contained 2% of substrate in 0.1 M acetate
buffer (pH 5.0) and 1 ml of H.lanuginosa xylanases. The reaction was incubated at 50-C
for 24 h.
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Figure 1. f-Xylanase (A) and B-xylosidase production (B) by H.lanuginosa after 5 day
cultivation using solid state culture on corncob ( ) or alkaline treated corncob
( ) supplemented with deionized water (1), solution extracted from wheat
bran (2), or nutrient solution (3).
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Figure 2. Effect of addition wood xylan to the alkaline treated corncob medium on
B-xylanase production by H.lanuginosa using solid state culture.
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Figure 3. Growth (A) and B-xylanase production (B) of H.lanuginosa using solid state
culture on the mixture of alkaline treated corncob and wheat bran in ratio
of 5:5 supplemented with various nutrient solutions.
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Figure 4. Effect of NaOH concentration on the extraction of hemicellulose from corncob.
Ten g. of corncbo was extracted with 100 ml of NaOh at room temperature
for 24 h.
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Figure 5. Time course of enzymatic hydrolysis of xylan corncob by crude enzyme of
A. fumigatus.
The reaction mixture (5 ml) containing hemicellulose extracted from corncob
0.1 g(0.1 M acetate buffer pH 5.0), 1 mg NaNj; was incunated at 50 C under
shaking condition.
: 0.25 ml, : 0.5 ml, : 1.0 ml
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