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Abstract:

Different alkaline pretreatment technologies, including NaOH, Ca(OH),, NH,, and H,O, in
alkaline solution were used to delignify lignocellulose to improve glucose recovery from cellulose
in stem of Napier grass that is a promising energy crop in Thailand and countries in the tropical
region by enzymatic saccharification. The influences of the pretreatments on the structural
alterations were examined using SEM, FTIR, XRD, and TGA, and the relationship of these
changes and enzymatic digestibility of cellulose was addressed. The extensive removal of lignin
(84%) in NaOH pretreated fibre agreed well with the high glucan conversion rate (94%) by
enzymatic hydrolysis, while the fibre pretreated with Ca(OH),, NH,, and H,O, approached 60%,
51%, and 42% respectively. The substantial solubilisation of lignin created porosity, allowing
increased cellulose accessibility in the NaOH pretreated fibre to cellulases, whereas the high
lignin content and its redeposition on the surfaces and the remaining of internal lignin and
hemicellulose in the fibres were believed to impede enzymatic performance in Ca(OH),, NH,,
and H,O, pretreated fibres, respectively.

To reduce the energy consumption during the pretreatemnt process, the aqueous
ammonia pretreatemnt of Napier grass at room temperature was assessed. The compositional
and structural changes of Napier grass after treatment with aqueous ammonia (27%, w/w) at
ambient temperature and its enzymatic digestibility were characterised and evaluated,
respectively. This treatment highly protected carbohydrates in the fibre and greatly reduced
lignin content (58.7%), resulting in the deconstruction and separation of the fibrous matrix.
Fourier transform infrared analysis confirmed the selective removal of lignin and the increase
amount of cellulose. Although the cellulose content became greater, the degree of crystallinity of
the treated fibre marginally increased, which could be apparently connected with the partial
disruption of cellulose crystal structure. It was found that the aqueous ammonia treatment
markedly promoted the enzymatic cellulose digestibility from 18% to 53%. In addition,
supplementation of xylanase to cellulase tremendously assisted the ultimate hydrolysis extent
and greatly improved the final glucose yield rather than initial hydrolysis rate
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