TP EFEHAA ATH A1E
Korean J. Biotechnol. Bioeng.
Vol. 7. No. 1. 27—-31(1992)

F 2o o3 Xylulose ZHE]] olebg A

¢ F F-o

F A A %

AghE 4ET A

Ethanol Production from Xylulose by Saccharomyces cerevisiae

Dong-Kun Ahn, Kwang-Geun Lee and * Jin-Ho Seo
Department of Food Science and Technology
College of Agriculture and Life Science
Seoul National University

ABSTRACT

Xylose represents a major component of cellulosic materials. This paper describes patterns of ethanol fermen-
tation by Saccharomyces cerevisiae from xylulose, which is an isomer of xylose. Special emphasis was placed on
the effects of xylulose concentration and growth temperature on cell growth and ethanol yield. The maximum
specific growth of 0.087 1/hr™' was obtained at an initial xylulose concentration of 5 g/1. The ethanol yield
was propotional to initial xylulose concentrations. A xylulose concentration of 16 g/1 resulted in the maximum
ethanol yield of 0.49 g EtOH/g xylulose, which corresponds to 90% of a theoretical value. It is interesting to
note that xylulose metabolism was accelerated by the presence of glucose as a carbon source.
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Fig. 1. Time courses of culture biomass (_Dand concen-
trations of ethanol(O), Glucose (X) and Xylul-
ose (A )during fermentation at 30C, initial pH6.3.



Vol.7, No.1

¥EE 4g/17HA] A53iedd). ubE xyluloseo] 8]
7oA 9] 3o W AZAEE (g max)E 0.101hr ™!, Y
ps= 0.038g Ethanol/g xyluloseo]glc}. ¢] A7)l
A B3 Yoot 3438 Zad olie o DA
A ollekgoll g Majdtelzl 4=t Xyl
ulose 8.5g/1&8 el el o 2 o]&slglsde)
u] A4 % (ymax)E 0.084hr!, kErE(Ye
5)& 0.37g EtOH/g xyluloseZ24] £xw}te 3-%5&k
Ao s & yruc YA osto) o3t A
o] glo] oekggo] of 10w ZF7tstde). 28y
Bl A& E = xylulosed GERLUCR 1S 7
%, xylulosed} ExFo] FE5AE 75l vl3to
17% 745t} ool i olf& o}A AR &
o} % &4 R Foldl Exrto] xyluloseR
o} $A HAEEA xylulosed] F3tel £3149ES
g7l o 2 oAz}, Txe}t 9o D-riboser} xylose
T xylulose?] F3ol| A3 2AEHAE Eobe
A7be} Ax§He BdF9r}). D-xylose2} D-ribose
2 % oo &A1Y A9 D-xylose, 5%
ZFwro} o 20 o B2 k9 xyloser} F3H=4
t}. (15).

10 20

Cell Density (OD 600)

Ethanol and Xylulose Concentration (g/¢)

Fermentation Time(hr)

Fig 2 Time dependence of culture biomass(_] and
concentrations of ethnol (O), and Xylulose(A)
during fermentation at 30°C, initial pH6.3 and
70rpm low aeration. Initial xylulose concentra-
tion:8.5g/1.
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Table 1. Specific growth rate and ethanol yield as a
function of initial xylulose concentrations.

Initial xylulose| Specific | Maximum| Ethanol Maximum ethanol

concentation |growth rate |cell density| yield concentration
(g/1) (1/h) |(OD600)| (g/g) (e/1)
1.83 0.041 7.01 | 0.128 0.24
4.48 0.087 11.20 | 0.101 0.45
8.50 0.084 16.50 | 0.370 3.05
12.20 0.065 20.00 | 0.432 5.28
16.20 0.050 18.80 | 0.494 8.00
0.1

=

g

=

> 008}

r

-4

5

E 0.06 |-

O

2

St

'S 004 |

[}

a .

)

g

g ooz}

=

o

=
0 ! n L

0 5 1 20

0 15
Initial Xylulose (g/¢)
Fig. 3. Effects of xylulose concentrations on
the maximum specific growth rate of
S.cerevisiae 3967. Temperature:30C,

initial pH:6.3.
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Fig 4 Effects of xylulose concentrations on the produc-
tion yield of ethanol from xylulose by S.
cerevisiae 3967. Temperature:30°C, initial pH:6.3.
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Fig 5 Fermentation profiles at 35°C. Experimental con-
ditions are the same as Figure 2 except for tem-
perature. Biomass(_], ethanol concentration(
) and xylulose concentration(A),

Table 2. Effects of temperature on specific gr-
owth rate and ethanol yield.

Temperature | Specific | Maximum Ethanol
growth rate [cell density yield
(T) (1/h) | (OD600 ) |(gEtOH / g Xylulose)
.25 0.056 18.6 0.350
© 30 0.084 20.0 0.368
35 0.118 11.7 0.461
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