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Preliminary studies revealed that Saccharomyces cerevisiae strain Sweden could grow in
Kaew mango juice containing total soluble solids of 22°brix and total acidity of 6.5 g I' with the
maximum specific growth rate (L) of 0.25 h' under batch culture in flask. The optimum
concentrations of sodium alginate and calcium chloride for yeast immobilization to obtain the
stable 3-mm diameter beads for Kaew mango wine production under batch process were found to
be 2% (w/v) and 0.1 M respectively.

The immobilized cells were packed in the glass column of the packed bed bioreactor with
the working volume of 740 ml for continuous fermentation. The effect of bead volume packed in
the column at 20, 35 and 50% of the working volume and dilution rates of Kaew mango juice at
0.06 (0.2511,.,), 0.13 (0.50LL_.) and 0.19 (0.75LL ) h' on Kaew mango wine production were
studied. It was found that the bead volume at 35% and the dilution rate at 0.06 b was the most
suitable for continuous Kaew mango wine production in terms of efficiency of ethanol production
and stability of bead morphology resulting in the ethanol concentration and its productivity of
34.85+323g1" (4.42+0.41 % v/v) and 52.32 + 4.80 g 1" d" respectively.

A three-stage column packed bed bioreactor was established to increase the total working
volume up to 2220 ml. The effect of dilution rate of the juice on ethanol production in the three-
stage column bioreactor was investigated using the bead volume at 35 % of the working volume
and the dilution rates of the juice fed to each column at 0.06, 0.13 and 0.19 h'. The results

showed that the highest ethanol concentration in the fermentation broth from each column was
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obtained at the dilution rate of 0.06 h". Continuous fermentation under this condition could be
carried out for at least 68 days without diminution of ethanol concentration and its productivity.
The average ethanol concentrations in the broth from columns 1, 2 and 3 were 68.91 + 15.37,
89.72 + 10.96 and 100.13 + 8.36 g r respectively. In addition, the results indicated that the
ethanol productivity in column 1 was higher than that in columns 2 and 3 respectively. Under this
condition (the dilution rate of the whole system of 0.02 h‘l), the average ethanol concentration, its
productivity and its yield in the Kaew mango wine production were 100.13 + 8.36 g I (12;70 +
1.06 % v/v), 48.06 £ 4.01 g I" d” and 0.43 % 0.04 (80% of its theoretical yield) respectively.

Ethanol production in Kaew mango wines produced under continuous fermentation by
immobilized yeasts and under batch fermentation in ﬂask’ by immobilized yeasts and free cells
was compared. The results showed that ethanol concentration and its yield were similar among
the Kaew mango wines, while ethanol productivity in the Kaew mango wine produced under
continuous fermentation by immobilized yeasts was 2-fold and 8-fold higher than that of the
Kaew mango wines produced under batch fermentation in flask by immobilized yeasts and free
cells respectively.

The degree of liking on 4 different Kaew mango wines, i.e. Kaew mango wines produced
under continuous fermentation by immobilized yeasts and aging for 2 and 5 months, Kaew mango
wines produced under batch fermentation in flask by immobilized yeasts and free cells and aging
for 2 months, was evaluated. The results showed that the Kaew mango wine produced under
continuous fermentation by immobilized yeasts and aging for 2 months got the highest scores of
overall liking. Major volatile compounds in the Kaew mango wines were analyzed. The results
showed that volatile compounds affecting the flavor of the 4 Kaew mango wines were isoamyl
alcohol, ethyl acetate, ethyl butyrate, ethyl decanoate and furfural. Other chemical components
such as organic acids, sugar and sulfurdioxide in the 4 different Kaew mango wines were also

compared.





