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Abstract

Limonene was separated from waste citrus peels by a vacuum drying process with a venturi, and bioethanol was produced
from dried citrus peels. Vacuum drying using venturi was very effective in removing moisture and limonene compared to
hot air drying and natural drying. Citrus peels prepared by venturi vacuum drying were the most suitable for ethanol
fermentation. The moisture and limonene content of the citrus peels dried for 15 hours were 17.0% and 3.2%, respectively.
By venturi vacuum drying, essential oil containing limonene and floral water were obtained, respectively. The amount of es-
sential oil separated by venturi vacuum drying was 4.21 mL essential oil/kg citrus peel, 79.9% of the separated essential oil
was limonene.
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Figure 1. Schematic diagram of the venturi vacuum dryer.
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Figure 2. Moisture content of citrus peels before drying and after 15
hours of drying.
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Figure 3. The content of limonene in dried citrus peels.
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Figure 4. Changes in the concentration of ethanol by type of
saccharifying agent and fermentation method.

3.0

a b w
o oo
[oEoKe!

254

2.0 A

Ethanol concentration (wt%)
o

0.5 4

0.0 -
Celluclast Viscozyme Pectinex Saczyme

Saccharifying agent

Figure 5. Changes in the concentration of ethanol by type of
saccharifying agent and fermentation temperature.
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Figure 6. Change in the concentration of ethanol for dried citrus peels.
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