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ABSTRACT

The objectives of this research were to investigate the factors which had effect on
isoflavone aglycone produced from fermented soy germ, to design the optimal bioreactor for
isoflavone aglycone production including to determine the extraction and purification of
isoflavone aglycone produced from the bioreactor.

Regarding the factors which had effect on isoflavone aglycone production from
fermented soy germ, the results showed that the appearance of soy germ before fermentation, the
amount of Bacillus coagulans PRO3, the air quantity in fermentation and temperature during
fermentation affected on the quantities of isoflavone aglycone significantly (p<0.05). The non
crushed soy germ was suitable in using as raw material in fermentation due to bacteria could
produce more isoflavone aglycone than crushed soy germ. For the optimization of Baciilus
coagulans PRO3, it was found that 15% of Bacillus coagulans PR03 produced the most amount of
isoflavone aglycone (1,498.52 mg/100 g dry weight). Regarding the optimization of aeration
quantity in fermentation, the results showed that using the air quantity of 6 liter per minutes could
produce the highest level of isoflavone aglycone (1,172.83 mg/100g dry weight). While the
temperature during fermentation of 35°C could produce the highest level of total isoflavone
aglycone (1,521.39 mg/ 100g dry weight).

The designed bioreactor consisted of the following parts: an air pump, air flow meter,
a 0.2 um air filter, air pipe, a slow speed rotor including a 46 liters horizontal bioreactor tank
made of stainless steel with 15 liters working volume which had capacity of 7 kgs soy germ. The
efficiency of isoflavone aglycone by Bacillus coagulans PR0O3 in such bioreactor was determined.
It was founded that the growth rate of bacteria during fermentation was 0.095 per hour. The
highest B-glucosidase activity was 2.7mU/g. The changing rate of isoflavone aglycone
(Qyorataglycones) Was 12.07 mg~ml~hr_1~CFU'1/ 100g dry weight, whereas the optimal time for isoflavone
production was 96 hours.

The extraction and purification of isoflavone produced by using such bioreactor were
also determined. It was found that the optimal ethanol extraction concentration was 80% with the
extraction yield of 394.30 mg isoflavone / ml ethanol. The optimal resin for isoflavone
purification was Amberlite XAD-4 with the yield and purification percentages of 53.66% and

31.00%, respectively.
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