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Abstract
The acid hydrolysis and enzymatic saccharification were carried out for the production of cellulosic ethanol. The possibility

of bio-energy production from tangerine peel and apple and watermelon rind was evaluated by determining the optimum pro-
duction condition. The optimum conditions for the production of cellulosic ethanol from fruit peel were as follows: the sulfuric
acid concentration and reaction time of acid hydrolysis for the ethanol production from an apple rind were 20 wt% and 90
min, respectively. The concentration of sulfuric acid for tangerine peel and a watermelon rind at the hydrolysis time of 60
min were 15 wt% and 10 wt%, respectively. A viscozyme was proven as the best conversion for the ethanol production when
using enzymatic saccharification from fruit peels. The optimum enzymatic saccharification time for tangerine peel and apple
and watermelon rind were 60, 180, and 120 min, respectively.
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Table 1. Composition Analysis of Various Fruit Peels

Moisture Organics Ash

Apple 78.72 19.2 2.08
Tangerine 76.94 22.5 3.56
Water melon 91.50 7.9 0.60

Table 2. Optimum Condition of Enzymatic Saccharification

Enzyme Temperature (C) pH
Spirizyme 60~63 42~45
Viscozyme 25~55 33~55
Lactozym 37 6.5
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Figure. 1. CE yield of the rind of an apple peel based cellulosic
ethanol using acid hydrolysis.
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Figure. 2. CE yield of the tangerine peel based cellulosic ethanol using
acid hydrolysis.
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Figure 3. CE yield of the rind of a watermelon based cellulosic ethanol
using acid hydrolysis.
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Figure 4. CE yield of the rind of an apple based cellulosic ethanol
using enzymatic saccharification.
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Figure 5. CE yield of the tangerine peel based cellulosic ethanol using
enzymatic saccharification.
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Figure 6. CE yield of the rind of a watermelon based cellulosic ethanol
using enzymatic saccharification.
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