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ABSTRACT

Lactobacillus plantarum SK-14, SK-15 and SS-2 and Lactobacillus plantarum
were selected and determined for growth performance. By products from agro-
industry such as molasses, corn steep liquor, and whey protein powder were used as
carbon source and growth supplement, respectively. The optimal culture conditions
such as initial concentrations of molasses, corn steep liquor, whey protein powder,
and yeast extract (YE), pH, and temperature of lactic acid bacteria in batch culture
were studied by using response surface methodology. The central composite design
(CCD) was used as an experimental design for the allocation of treatment
combinations. Vacuum drying and freeze drying processes were investigated for shelf
life study at 4 and 37 °C for 16 weeks of storage. It was revealed that the high
potential of lactic acid bacteria was Lactobacillus plantarum SK-15 and SS-2,
respectively. For the suitable medium formula, the supplements were 50 mL/L
molasses, 10 g/L yeast extract, and 6.4 g/L whey protein powder. The fermentation
condition was 30 °C, initial pH 7.00, and fermentation time for 30 hours. The viable
cell counts of Lactobacillus plantarum SK-15 and SS-2 at 30 hours after fermentation
were 9.79 and 10.16 log CFU/mL, pH 4.96 and 4.94, the total acidity 31.69 and
32.60 g/L, and lactic acid 28.02 and 26.56 g/L, respectively. From HPLC analysis, the
residues sucrose, glucose, and fructose of Lactobacillus plantarum SK-15 and SS-2 at
30 hours after fermentation were 2.52 and 1.75 g/L, 0.05 and 0.22 g/L, and 0.01 and
0.17 g/L, respectively. The freeze drying cultures of Lactobacillus plantarum SK-15
and SS-2 kept at 4 °C had the highest viable cell counts which were 8.83 and 8.61 log
CFUlqg, respectively. After 16 weeks of storage at 4 °C, the viable cell counts of
freeze drying cultures of Lactobacillus plantarum SK-15 and SS-2 slightly decreased
and they were 6.80 and 6.84 log CFU/g, respectively. The predicted viable cell counts
after 52 weeks of storage at 4 °C were 2.10 and 2.55 log CFU/mL, respectively. The
half life of Lactobacillus plantarum SK-15 and SS-2 when storage at 4 °C was 35 and
37 weeks. The viable cell counts were 4.44 and 4.43 log CFU/mL, respectively. It is
possible that Lactobacillus plantarum SK-15 and SS-2 are high potential for being
lactic acid bacterial starter.
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