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Isolation and Characterization of Saccharomyces cerevisiae from nuruk for Production of Ethanol from Maltose
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Wild-type yeast strains were isolated from nuruk, a type of microbial starter culture used for fermenting
grains to produce alcoholic products, that was collected from different areas in Korea. Strains were identi-
fied based on the analysis of 18S rRNA sequences. Fifty strains shared the highest sequence similarity with
Saccharomyces cerevisiae and were designated MBYK1-MBYK50. Among these S. cerevisiae isolates,
MBYK45 produced 44.0 = 0.3 g of ethanol from 200 g maltose after incubation at 30°C for 48 h. Maximum eth-
anol production of 110.80 + 0.81 g/l with productivity of 3.79 + 0.14 g I h™! was obtained at optimum culture
conditions of pH (6.0), maltose (200 g/l), and temperature (35°C). This study indicates that the MBYK45
strain of S. cerevisiae, isolated from nuruk, might be suitable for traditional liquor production from malts.
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Fig. 2. Profiles of cell growth (@), maltose utilization (A), and
ethanol production (O) in shake flasks cultivation of S.
cerevisiae BY4742 (A) and MBYK45 (B) at 30°C and pH 6.8.
Averages and standard errors obtained from three independent
experiments are shown.
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Fig. 1. Comparison of cell growth (A) and ethanol production (B) by S. cerevisiae strains isolated from nuruk. Maltose (20%) was
used as carbon source at 30°C and pH 6.8. Averages and standard errors obtained from three independent experiments are shown.
Different letters indicate significant difference between means (p < 0.05).
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Table 1. Effects of temperature on cell growth and ethanol production by S. cerevisiae MBYK45.

Temperature Cell growth Ethanol concentration Ethanol productivity Ethanol yield
(°0) (ODéoo) (/) (g'I"h™ (9/9)
25 20.371£0.21 10.95+0.57 0.68+0.03 0.4610.03
30 12.83£0.51 10.23£0.56 0.77£0.03 0.47£0.02
35 11.631£0.32 11.15£0.24 1.301+0.12 0.58+0.01
37 11.07 £0.95 10.52+£0.04 0.19+0.00 0.54+0.00

*Each value is the average t standard error from three independent batch cultivations performed for 48 h with an initial maltose
concentration of 2%(w/v) at pH 6.8. Ethanol productivity was determined at an exponential growth phase.

Table 2. Effects of initial maltose concentration on cell growth and ethanol production by S. cerevisiae MBYK45.

Maltose Cell growth Ethanol concentration Ethanol productivity Ethanol yield
(%, w/v) (ODeoo) (/1) (@' I"h™ (9/9)
5 21.67£0.29 23.13£0.46 1.84%0.14 0.48+0.01
10 324910.21 50.60 £ 1.09 3.09+£0.05 0.48+0.03
20 30.20£0.20 110.55+1.65 3.71£0.10 0.5510.02
30 21.331£0.86 95.88£1.06 2.7510.24 0.30+0.03

*Each value is the average * standard error from three independent batch cultivations performed for 48 h at 35°C and pH 6.8. Eth-
anol productivity was determined at an exponential growth phase.
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Table 3. Effects of initial pH on cell growth and ethanol production by S. cerevisiae MBYK45.

pH Cell growth Ethanol concentration Ethanol productivity Ethanol yield
(ODs00) (@'I"h" (9/9)
3.0 11.00+0.33 61.07 £4.67 1.30+0.06 0.27£0.01
4.0 37171148 107.77 £1.46 3.2310.07 0.54+0.01
5.0 3747 £5.60 109.70 £0.95 3.7810.03 0.56+0.00
6.0 31671275 110.80+0.81 3.79t0.14 0.55+0.00
6.8 30.20£0.20 110.55+1.65 3.71£0.10 0.55£0.02
7.0 29.00£0.44 109.80 £0.42 3.3810.04 0.551+0.02
8.0 28.50£0.50 108.35£0.07 3.0410.03 0.5510.01

*Each value is the average * standard error from three independent batch cultivations performed for 48 h with an initial maltose
concentration of 20%(w/v) at 35°C. Ethanol productivity was determined at an exponential growth phase.
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