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Abstract The potential of the red ginseng marc (RGM) for the
production of bio-ethanol using enzymatic hydrolysis and
fermentation without any additional nutrients was investigated.
Reducing sugar content in RGM treated with Viscozyme and
Flavourzyme was 101.1 g/L and was much higher than that (7.2
g/L) in intact RGM. When enzymatically hydrolyzed red ginseng
marc (ERGM) was fermented with commercially available dry
yeast at 25°C for 7 days, the final ethanol concentration reached
29.3 g/L with ethanol yield at 0.274 g of ethanol per 1 g of
solubilized total sugar. Ethanol concentration and ethanol yield of
ERGM were drastically increased over 1000% and 50%, respectively
than those of RGM.
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Table 1 Effect of enzyme treatments on contents of total soluble solid and carbohydrates in red ginseng marc

Total soluble solid (°Brix) Total sugar (g/L) Reducing sugar (g/L)
Red ginseng marc 3.1+£0.2 14.0+0.4 7.240.2
Enzymatically hydrolyzed red ginseng marc? 11.1£1.0 107.0+4.1 101.1£3.9

DEnzymatic hydrolysis was carried out for 3 h by two enzymes co-treatment. Reaction conditions: 0.5% Flavourzyme, 1.0% Viscozyme, 50°C and pH

5.5. Enzyme dosage was based on solid content.

Table 2 Comparison of ethanol production efficacy between red ginseng marc and enzymatically hydrolyzed red ginseng marc without any additional

nutrients
Total sugar (g/L) Ethanol (g/L) Yield" (g/g)
Red ginseng marc 14.0+0.4 2.60+0.13 0.186+0.015
Enzymatically hydrolyzed red ginseng marc 107.0+4.1 29.30+2.27 0.274+0.031

DYield was calculated as the ratio of ethanol concentration to total sugar concentration.
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Fig. 1 Ethanol (solid line) and reducing sugar (broken line) concentration
using enzymatically hydrolyzed red ginseng marc (O) and red ginseng

marc (@) as culture media without any additional nutrient. Fermentation
was carried out at 25°C for 7 days.
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