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ABSTRACT

Isoflavones are phytoestrogens that particularly present in soybeans and soybean
products. Many potential health benefits of isoflavones have been investigated, such as
reducing the risk of cancer, vascular diseases, osteoporosis and menopausal symptoms.
Isoflavones are classified into 2 forms including aglycones and glucosides. Aglycone
forms are rapidly absorbed in the body and have higher estrogenicity than glucoside
forms. Generally, isoflavones structure in soybean is in glucoside forms. Nonetheless,
the glucosides of isoflavone will change into aglycones when soybean is hydrolyzed by
B-glucosidase in fermentation process. As the result, the amount of isoflavone aglycones
is increased in fermented soybean products. Therefore, this research aimed to produce

soy isoflavone aglycones using pure starter culture.

Suitable starter culture of Bacillus spp. was selected from isolates in thua nao (35
isolates) and natto (6 isolates). It was found that isolate PRO3 could produce the highest
amount of isoflavone aglycones. The isolate was identified as Bacillus coagulans based

on morphology, biochemical tests and 16S rDNA sequence.

The investigation of suitable optimum condition of isoflavone aglycones production
in lab scale (1 Kg soygerm/batch) had found that soygerm from soybean SJ2 variety was
a suitable source of isoflavone glucosides. The appropriate environment for fermentation

was using 15% (v/w) concentration of B. coagulans PRO3 at the temperature of 30 °C for



5 days. The resulting specific isoflavone aglycones formation rate was 198.38 mg/100 g-day.
When the production was scaled up to 5 Kg soygerm/batch in 46L rotating fermenter,
it was found that optimum air flow rate of 6 L/min could decrease the fermentation
duration to 4 days compared with the lab scale process. Moreover, the specific isoflavone

aglycones formation rate of the scaled up process was 230.67 mg/100 g-day

The study of extracting isoflavone aglycones by various solvents, concentrations,
extraction speeds and extraction times had found that extracting with 80% ethanol at
3,986.95 rpm for 90.31 min can extract isoflavone aglycones from fermented soygerm
with the highest amount, which was 293.73 mg/100 g wet weight. The study of
purification process by comparing 4 types of resin; including Diaion HP-20, Amberlite
XAD-4, Amberlite XAD-7HP and Amberlite XAD-16HP, had found that the suitable
resin was Amberlite XAD-4. The isoflavone aglycones purified by this resin had the

purity and yield of 71.92% and 75.42%, respectively.

The isoflavone aglycones powder production was conducted with 1:3 ratio of
purified isoflavone aglycones extract and 1% sodium alginate solution. The color of
powder was light yellow with the yield of 3%. The resulting powder contained daidzein,
genistein, glycitein and total isoflavone aglycones at 13,446.51, 3,310.06, 6,001.92 and
22,778.50 mg/ 100 g powder, respectively.

Stability of isoflavone aglycones during storage was studied in accelerates
temperature condition at 4, 25, 35, 45 and 55 °C. It was found that, shelf-life of the
isoflavone aglycones powders at refrigerating temperature (4 °C), air conditioning (25 °C)
and room temperature (30, 35 and 40 °C) were 2.09, 2.08, 1.87, 1.63 and 1.38 years,

respectively.



