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Optimizing the fermentation process of vinegar from fine rice bran
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Abstract

This research aimed to determine the optimal conditions for producing vinegar from fine rice bran through a two-step
fermentation process, comprising alcoholic fermentation followed by acetic acid fermentation. Compositional analysis revealed
that the fine rice bran contained high levels of protein (17.17g/100g fine rice bran) and carbohydrates (53.01g/100g fine rice
bran), making it as an excellent nitrogen and carbon sources for microbial biotransformation. The initial alcoholic fermentation
yielded a maximum alcohol concentration of 9.90+0.36% (v/v) by using Look-Pang Sato as an inoculation. Subsequently, this
alcohol was used as a substrate for acetic acid fermentation with Acetobacter aceti TISTR1053, which achieved a maximum acetic
acid concentration of 3.60+0.06% (w/v) after 9 days under aerated conditions. The findings indicated that fine rice bran is a viable
substrate for producing a fermented vinegar with quality comparable to that of commercial rice vinegars. This process effectively
adds value to a by-product of the rice milling industry, creating a beneficial and healthful product.
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Table 1 Comparison of proximate composition of fine rice bran.

mass fraction for each component (Y%ow/w)

references
protein fat carbohydrate moisture ash
1717 12.72 53.01 11.18 5.92 this study
16.75 1.88 68.65 - 12,72 Pazuch et al., (2020)"
13.10 20.30 33.80 8.52 9.90 Moreira et al., (2023)
12.10 17.70 20.90 6.50 9.40 Li et al., (2023)
13.00 17.90 41.30 11.20 10.00 Massarolo et al., (2016)

" Analysis by Central Laboratory (Thailand) Co., Ltd.
" defatted rice bran (DRB)
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Table 2 Alcohol production of differential fine rice bran fermentation conditions.

conditions alcohol content (%V/v) pH

1(FRB)" 2.00+0.20° 4.00+0.00°
2 (FRB+yeast) 4.97+0.25° 3.35+0.03°
3 (FRB+sucrose) 7.40+0.79° 4.00+0.00°
4 (FRB+sucrose+yeast) 9.90+0.36° 3.55+0.02°

mean and standard deviation of triplicate samples
" value with different superscript letter (a-d) are significantly different according to the statistical analysis
Duncan’s multiple rang test (p<0.05).

" FRB=fine rice bran
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Figure 1 Time course of Acetobacter aceti TISTR1053 growth curve.
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