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Isolation and Identification of Xylose Fermenting Yeast

Kim, Nam Soon and Jung-Hwn Seu*

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

Ethanol productivity of a xylose fermenting yeast (Candida sp. X-6-41) isolated from soil was in-
vestigated in laboratory scale using Erlenmeyer flask and mini-jar fermentor. The optimal condi-
tions of xylose fermentation in flask experiment were pHd4, asparagine as nitrogen source, xylose
20g/1, and in these condition, ethanol yield was about 80% to theoretical yield. Using mini-jar fer-
mentor containing 5% total sugar with 2.5% xylose and 2.5% glucose, we obtained 2.3%(v/ v) etha-
nol and the corresponding efficiency was 72.3% of total sugar. In this case, the consumming speed
of sugar under aerobic condition was faster than that of anaerobic condition, and glucose was used
previously to xylose. The optimum concentration of xylose for ethanol fermentation in mini-jar fer-
mentor scale was 5%, and the efficiency was 69% of total sugar(Alc. 2.2% v/v).
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Table 1. The physiological and cultural characteristics
of X-6-41

Description; white or cream colonies, polar budding, no

filaments, no sexual reproduction

Fermentation
D-Glucose + Trehalose -
D-Galctose Melibiose -
L-Arabinose ~ Lactose -
Mannose + Raffinose -
Maltose Starch -
Sucrose -
Growth

D-Galactose + Inositol -
Lactose + Citrate +
D-Ribose + Ethanol +
D-Xylose + Nitrate -
L-Arabinose + L-Lysine +
L-Rhamnose + at25°C +
Maltose + at 30°C +
Trehalose + at37°C +
Me a-D-glucoside - at42°C -
Salicin + 0.01% Cycloheximide +
Arbutin + 0.1% Cycloheximide +
Melibiose -~ 50% D-Glucose -
Raffinose - 10% NaCl -
Melezitose 1% Acetic acid -
Erythritol

Additional characteristics
Starch formation — Urea hydrolysis -

Acetic acid production Diazonium Blue B

reaction

Fig. 1. Photomicrograph of Candida sp. X—6—41
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Fig. 2. Effect of N. source on xylose fermentation.
The fermentation was performed by standing culture in
a medium containing 2% xylose, 0.3% N. source, 0.2%
MgS0,-7H,0, 0.2% yeast extract and 0.1% polypeptone
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Fig. 3. Effect of initial pH on .xylose fermentation.
The fermentation was performed by standing culture in
a medium containing 2% xylose, 0.3% NH,Cl, 0.2%
MgS04-7H,0, 0.2% yeast extract and 0.1% polypep-
tone
m-m:pHJ
O-0:pHb5

e-eo:pH4 o-0:pH45

x-x:pH 6

M EtA3E o|28t H7(H alcohol WHE

Xylose @89l HXM=Z ZHE: AT X-6419
xylose H& =718 HAEI 7] sl AAZTelras
o] g8 Aok og ALl pH %G3Ee =4}s}

507

3.0 | sl 6f el
Air.8 hr
o ) —— p— M—O
5.° 5 50 0—0: 0—o {*} \o
= _FR
< o,
= 2.0[wszafa0 3 “72.3%
S 0 g o
= g s 2N NaOH .
.:- , gl /2N NaOH
40, 83{c10| fe-e -
g DRI 0 I AN S
s CEIE|M .
SRRl No
st . 1 X .
2 1.0fss 23wl (I 7O, Air.6.5 h
) © HE— ~d
2 -
-« b \
30 1j W /! \
~
K. NG
l’ u\n
—

0 2 4 6 8 10 12

Culture time(days)
Fig. 4. Alcohol fermentation on mixed medium.
The fermentation was performed by mini jar fermentor
(Model No. M-100, Tokyo RIKAKAKU K.K) with dis-
continuous aeration in a medium containing 5% total su-
gar with 2.5% xylose and 2.5% glucose, 0.2% MgS0,-
7H,0, 0.3% NHCI, 0.2% KHoPOy, 0.1% polypeptone
and 0.1% yeast extract, pH 5.4 and seed culture was in-
oculated to 1.5% (v/v). During the fermentation, pH was
adjusted to 4.0 by 2N-NaOH. The ethanol was measured
after 12 days at 30°C
Alcohol production = 1.3%
Fermentation yield(yield/total sugar) =
Fermentation ratio(yield/consumed sugar) =

71.2%
72.3%
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Fig. 5. Alcohol fermentation with continuous aeration,
The fermentation was performed by mini jar fermentor
(Model no. M-100, Tokyo RIKAKAKU K.K) with conti-
nuous aeration in a medium containing 5% total sugar
with 2.5% xylose and 2.5% glucose, 0.2% MgSO47H 20,
0.3% NH,Cl, 0.2% KHyPO4 0.1% polypeptone and
0.1% yeast extract, pH 5.4 and seed culture was inocu-
lated to 1.5% (v/v). During the fermentation, pH was ad-
justed to 4.0 by 2N NaOH. The ethanol was measured
after 5 days at 30°C.

Table 2. Alcohol productivity from various of xylose
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Fig. 6. Consumption pattern of mixed sugar (glc-xyl) on
fermentation,

The sample spotted on thin layer chromatography was
the supernant of fermentation broth which was cultured
on mini-jar fermentor with discontinuous aeration.

Substrate s(,:lfl;lsct.r;tfe Temp.  Initial pH gi}';en- Svig e Remaining Alcohol Fefmen.
(%) (°C) pH control day (aOtG% Onm) S?éa)lr (% v/v) tat;((;:n)
2 30 4.3 Yes 2 4.0 0.2 0.5 43
Xylose 5 30 5.0 Yes 3.5 4.6 0.1 2.2 69
10 30 44 Yes 7 4.7 0.2 39 62

The fermentation was performed by mini-jar fermentor (Model No. M-100, Tokyo RIKAKAKU K.K) with continuous
aeraton. During the fermentation, pH was adjusted to 4.0 by 2N NaOH.
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Flg 7. Chromatogram of xylitol produced byCandida
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