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Abstract
Water caltrops peel, lignocellulosic material containing 32.24% of cellulose, 9.23 %,

hemicellulose and 10.25 % of lignin, was used for study on of the potential and utilization of
water caltrops (Trapa natans L.) peel for ethanol production. The optimum pretreatment
conditions of water caltrops and the comparative study of ethanol production process by
separate hydrolysis and fermentation (SHF) and simultaneous saccharification fermentation
(SSF) were investigated. The result showed that the optimum condition was pretreatment with
30 % sodium hydroxide solution at 100 °C for 2 hours, which gave the maximum cellulose
content of 61.05 % with statistically significant (P<0.05). Furthermore, the results from Scanning
Electron Microscopy (SEM) and Fourier Transform Infrared Spectroscopy (FT-IR) exhibited that
the physical and chemical structures of water caltrops have been changed. For ethanol
production, the ethanol content obtained from SSF was 1.94 ¢/L which was similar to SHF.
According to these results, water caltrops peel is one of the potential materials for ethanol

production and it can be applied as alternative energy in the future.

Keywords : Water caltrops, Pretreatment, Ethanol Production, Separate Hydrolysis and

Fermentation (SHF), Simultaneous Saccharification Fermentation (SSF)
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