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An efficient pilot scale (10 ton) three-stage methane fermentation system to digest food waste has been developed in
this laboratory. This system consisted of three stages: semianaerobic hydrolysis, anaerobic acidogenesis and strictly

anaerobic methanogenesis. From the secondary acidogenesis reactor,

a novel strain KA4 responsible for alcohol

fermentation was isolated and characterized. The cell was oval and its dimension was 5.5-6.5 x 3.5-4.5 gm. This strain
was identified as Saccharomyces cerevisiae KA4 by 26S rDNA D1/D2 rDNA sequence. Optimal culture temperature
was 30-35C. Cells were tolerant to 5% (v/v) ethanol concentration, however, were inhibited significantly by higher
ethanol concentration up to 7%. The strain could grow well up to 50% (w/v) initial glucose concentration in the YM
liqguid medium, however, optimal concentration for ethanol fermentation was 10%. It could produce ethanal in a broad
initial pH range from 4 to 10, and optimal pH was 6. In this condition, the strain converted 10% glucose to 7.4%
ethanol during 24 hr, and ethanol yield was estimated to be 2.87 mol EtOH/mol glucose.
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Table 1. Morphological characteristics of the isolate

Isolate
Shape Oval
Size 5.5-6.5 x 3.5-4.5 im
Mode of vegetative reproduction Budding
Colony
Form Circular
Elevation Convex
Margin Entire
Color Cream
Surface Smooth

Figure 1. Scanning electron micrograph of isolated S. cerevisiae KA4.
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Table 2. Substrate utilization of the isolate

Isolate Isolate
Glucose + 2-keto-D-gluconate, -
Galactose + L-arabinose -
Maltose + Sorbitol -
Saccharosefsucrose + a-methyl-D-glucoside -
Raffinose + Celiobiose -
Trehalose w Melezitose -
Inositol w Lactose -
Xylitol w N-acetyl-D-glucosamine -
Glycerol - Adonitol -

+: positive, w: weak, - negative

Saccharom yces bayanus NRRL Y-12624T (U94931)
Saccharom yces pastorianus CBS 1538T (AF113893)

Saccharomyces pastorianus MUCL 31496 NT (AF005709)
Saccharomyces cerevisiae NRRL Y-12632 NT (U44806)
KA4

Saccharomyces paradoxus NRRL Y-17217 NT (U68555)
Saccharomyces servazzii NRRL Y-12661T (U68558)
Saccharomyces unisporus NRRL Y-1556T (U68554)
Saccharomyces bamettii NRRL Y-27223T (U84231)
Saccharomyces bulderi CBS 8638T (AF 125391)
Saccharomyces turicensis CBS 8665T (AF121252)
Saccharomyces exiguus NRRL Y-12640 NTT (U68553)
Saccharomyces castellii NRRL Y-12630T (U68557)
Saccharomyces dairenensis NRRL Y-12639T (U68556)
Saccharomyces kiluyveri NRRL Y-12651T (U68552)
Saccharomyces rosinii NRRL Y-17919T (U84 232)
—i:Saccharomyces spencerorum NRRL Y-17920T (U 84227)
Saccharom yces transvaalensis NRRL Y-17245T (U68549)

0.01

Figure 2. Neighbour-joining tree based on 26S rDNA DI1/D2 region
sequences of Saccharomyces. S. transvaalensis NRRL Y-17245 (U68549)
was used as an outgroup. Scale bar indicates 0.01 nucleotide substitution per
nucleotide position. NT, neo type; T, type strain.
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Figure 3. Effects of temperature on the growth of (A) S. cerevisiae KA4 and (B) S. cerevisiae KCTC 1199.
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Figure 4. Effect of ethanol concentration on the growth.
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Figure 5. Effect of glucose concentration on the growth of (A) S.
cerevisiae KA4 and (B) S. cerevisiae KCTC 1199.
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Figure 6. Changes of residual glucose or ethanol concentrations
according to the initial glucose concentration after 24 hr ethanol
fermentation.
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Figure 7. Changes of residual glucose or ethanol concentrations
according to the initial pH after 24 hr ethanol fermentation.
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