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In this study, characteristics of solid-state fermentation distilled spirits with nuruk (fermentation starter) and
sorghum were investigated. The starch digestion activity was highest in black koji (4. usamii) at 359.15 U/g dry
base, white koji (4. luchuensis) at 306.98 and yellow koji (4. oryzae) at 15.31 was followed. The pH of the

solid-state fermented mash in yellow, white and black koji showed

5.09, 446 and 4.50 respectively with

significant differences (p<0.001). The total acid content of white and black koji was 0.73% as citric acid. The
alcohol content of mash prepared with yellow, white and black koji was 4.34, 4.24, 3.89% respectively. The
contents of reducing sugar showed 3.28, 3.23 and 2.64%. Total sugar were 14.88, 17.84 and 17.60% respectively.
The alcohol content of each distillate ranged from 44.3 to 39.9%, and the furfural content in yellow koji was
1.25 times lower than the others.
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Fig. 1. Morphology of solid-state fermented sorghum-mash with different fermentation starters
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Table 1. Enzyme activities (U/g dry base) of fermentation starters (nuruk)

Starch digestion activity

Starter (nuruk)

Acidic protease

Soluble Raw
A. oryzae (yellow koji) 15.3120.18° 5.23+0.02° 0.32+0.04°
A. luchuensis (white koji) 306.98+3.56° 49.80+£2.92° 7583.69+680.79*

A. usamii (black koji)

359.15+5.28"

not detected 2344.04+31.63°

*¢ Values with different superscripts in the same column are significantly by Duncan's multiple range test at p<0.05.
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Table 2. Analysis of pH, acidity, and total acid content of solid-state fermented sorghum-mash

with different fermentation starters

Mash pH
A. oryzae (yellow) 5.09+0.007
A. luchuensis (white) 4.46+0.00°
A. usamii (black) 4.500.00°

Acidity Total acid
(0.IN NaOH mL) (as citric acid %)
0.47+0.06" 0.34+0.04°
1.00+0.00° 0.73+0.00°
1.00+0.00° 0.73+0.00°

*¢ Values with different superscripts in the same column are significantly by Duncan's multiple range test at p<0.05.
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Fig. 2. Analysis of alcohol content of solid-state fermented sorghum-mash with different
fermentation starters (p<0.05)
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Fig. 3. Analysis of sugar contents of solid-state fermented sorghum-mash with different
fermentation starters (p<0.05)

3. SRFel 5% 530] 0.22%2 9 YeRIch EhgARol
furfural SFFS 3ha w2 S3lo] 717 419,

7} 2019 Afol =235t m=xmo] EMS Table 582, 515 mg/LE &3o| T}E -2of ulslo
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Table 3. Analysis of distillate properties of solid-state fermented sorghum-mash with different
fermentation starters

adjusted to 25% alcohol

Alcohol
Mash o B ]
(%) Volatile acidi Volatile acid Furfural
olatile acidity (as acetic acid %) (mg/L)
A. oryzae (yellow) 43.20:0.00° 4.10+0.28 0.260.02° 412+(0°
A. luchuensis (white) 39.93+0.01° 4.10+0.14° 0.26+0.01° 582+1°
A. usamii (black) 44.32+0.04° 3.40+0.14° 0.22+0.01° 515+1°

*¢ Values with different superscripts in the same column are significantly by Duncan's multiple range test at p<0.05.
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