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Isolation and lIdentification of Xylanase Secreting Yeast

Bae, Myung-Ae and Jung-Hwn Seu*

Department of Microbiology, College of Natural Science,
Kyungpook National University, Taegu 702-701, Korea

Among the new yeast strains which were isolated from soils by incubating in the xylan containing
minimal medium at 30°C, one strain(XB-33) was 'nally selected by the results of extracellular xyla-
nase production test. The characteristics of XB-33 was almost consistent with those of the Cryp-
tococcus ater. The formation of xylanase activity was induced by xylan and repressed by xylose or
glucose. The xylanase was partially purified from the culture supernatant with DEAE-Sephadex AS50
chromatography. The enzyme had a pH optimum for activity at 5.0 and its stability range was pH
5-7. The temperature optimum was at 50°C, but the enzyme activity was greatly lost by heating at
70°C for 60 minutes. The hydrolysis products from xylan by crude enzyme detected by TLC, were
xylose and a series of higher oligosaccharides. The Km value of xylanase was 20 (mg/mj).
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Table 1. Composition of minimal, complete and enzyme
production medium
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Table 2. The physiological and cultural characteristics
of XB-33

Ingredients Mini.mal Comx?lete Enzyme Produc-
medium medium tion medium

Xylan 0.5% — 1%

Xylose — 1% -

Yeast extract — 0.5% 0.1%
Polypeptone - 0.5% 0.2%
(NH 42804 0.2% — 0.1%
KH3PO, 0.1% — 0.1%
MgS047H,0  0.1% - 0.1%
CaCl, 0.1% — 0.1%

All media were adjusted to pH 6.0-7.0 before autocla-
ve and sterilized at 121°C for 15 minutes.
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Thin Layer Chromatography

XB-33 #F7} HH|slE xylanased] xylanell o3k
A gokae zAshr] 2)shed thin layer chromato-
graphy (TLC) & #stsich, o=l 4123 TLC plate
£ Kieselgel 60F,s,. Art. 5735, Sigmarte] #|Feo]
gow, AANLeE n-butanol;, acetic acid; water

3:1:1) Uz HMZE spot.+ silver nitrate

Description; cream, tan or dark colonies, mu'tilateral bud-
ding, no filaments, no sexual reproduction

Fermentation; none

Growth

D-Galactose - Inositol +
D-Ribose + Adonitol +
D-Xylose + Fructose .
L-Arabinose + Mannose +
L-Rhamnose + Citrate -
Sucrose + Methanol -
Maltose + Ethanol -
Trehalose + Nitrate -
Salicin + Nitrite -
Arbutin + L-Lysine +
Melibiose - at 27°C

Lactose + at 30°C +
Melezitose + at 37°C -
Raffinose + at 42°C -
Inulin + 0.01% Cycloheximide -
Starch + 0.10% Cycloheximide -
Xylitol + 50% D-Glucose -
Sorbitol + 60% D-Glucose -

Additional characteristics
Acetic acid production — Urea hydrolysis +

Diazonium Blue B reaction +

Codes in table: + positive; - negative: +/— variable

reagent (11) 2 #eld} et
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Fig. 1 Photomlcrographs of strain XB-33.
The strain was grown on YM medium at 30 °C for 36hrs.

Table 3. Effect of carbon sources on the xylanase pro-
duction of XB-33 strain

carbon sources(1%) Growth Relative activity(%)

Xylan Moderate 100
Xylose " 6
Soluble starch No growth —
Galactose No growth —
Glucose Moderate 2

Cells were cultured in the enzyme production medium
containing various carbon sources for 8 days.
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Table 4. Effect of xylan concentration on the xylanase
production of XB-33 strain

Xylan concentration(%) Relative activity(%)

0.5 39
1.0 100
2.0 86
3.0 36

*Composition of basal medium; yeast extract; 0.1%,
polyepeptone ; 0.2%, KHyPOy4; 0.1%, (NH4)2S04; 0.1%,
MgS0,4-7H,0; 0.05%, CaCly; 0.1%; pH 5.0.
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Fig. 2. Time courses of the xylanase production. Cells
were grown at 30°C for various intervals.

Xylanase activity was measured at 50°C for lhr in the
phosphate buffer. (pH 5.0)
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Fig. 3. Gradient chromatography of the xylanase on
DEAE-Sephadex A50.

Elution was carried out with continuous linear salt gra-
dient between 0 and 0.6M KCl in chromatographic
50mM phosphate buffer, pH 7.0. Column size was
2.5 x 45 cm and the flow rate was 20 m//hr with 3.5 ml/
tube fraction. o ; adsorbancy at 280 nm. e ; xylanase ac-

tivity.

A; xylan.B,C: xylan + enzyme D: xylose
Fig. 4. Thin layer chromatography.
Enzymatic hydrolysis pattern of xylan with the xylanase
produced by strain XB-33. The coloration of the spot
was carried out by silver nitrate regent,
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Fig. 5. Effect of pH on the xylanase activity.

pH dependency secreted from XB-33 was examined in
the various pH (3.0 to 8.0) at 50°C for 1 hour.
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Fig. 6. pH stability of the xylanase.

The enzyme solutions adjusted to various pH (2.0 to 8.0)
and the solutions were preincubated at 50 °C for 1 hour.
The remaining activity of xylanase was measured accor-
ding to materials and methods.
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Fig. 7. Effect of temperature on the xylanase activity.
The xylanase activity of XB-33 was measured at each
temperature for 1 hour in the 0.05M phosphate buffer.
(pH 5.0)
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Fig. 8. Thermal stability of xylanase.

The enzyme solutions were preincubated at various tem-
perature for 1 hour. The remaining activity of xylanase
was measured according to DNS methods.
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Fig. 9. Lineweaver-Burk plots of the xylanase activity,
substrate; Xylan (oat spelts. Sigma Chemical Co.)
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