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ETHANOL PRODUCTION FROM FRUIT PEEL WITH SIMULTANEOUS SACCHARIFICATION AND
FERMENTATION
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Abstract:

This research aimed to investigate the potential of fruit peels—comprising cellulose, hemicellulose,
and pectin—as raw materials for ethanol production. Fruit peel samples collected from Sansai District, Chiang Mai,
were dried at 60°C, ground, and sieved through a 0.1 mm mesh. The enzymatic hydrolysis efficiency of three
commercial enzymes—iKnowZyme Cellulase, iKnowZyme PCX, and Kanezyme Cellulase—was evaluated at a
concentration of 4% (v/v) with a solid-to-liquid ratio of 1:10 at 50°C. The results indicated that iKnowZyme PCX
exhibited the highest efficiency, yielding a reducing sugar concentration of $28.91 \pm 0.23$ ¢/L within 9 hours.
This process was subsequently applied to ethanol production via Simultaneous Saccharification and Fermentation
(SSF) using Saccharomyces cerevisiae TISTR 5020. The maximum ethanol concentration obtained was $11.06 \pm
0.00$ ¢/L, with a productivity of $0.15 \pm 0.00$ ¢/L/h at 72 hours. Furthermore, the study on nitrogen sources
revealed that peptone supplementation significantly enhanced ethanol production to a maximum of $15.80 \pm
0.00$ ¢/L. Upon scaling up the process to 500 mL, an ethanol concentration of $12.90 \pm 0.37$ ¢/L was achieved,
with an increased productivity of $0.18 \pm 0.01$ ¢/L/h. This research demonstrates an effective approach for

converting organic waste into renewable energy at a semi-industrial scale.
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