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ABSTRACT

Pineapple (Ananas comosus L. Merr) cultivar ‘Smooth Cayanne’ is the important
economic fruit of Thailand and is a good source of cellulose. Pineapple peel and core are
abundant wastes from processed pineapple products i.e. fresh-cut pineapple, pineapple
juice, and canned pineapple. In this research, cellulose was extracted from pineapple peel,
core, and pulp using NaOH solution (30, 40, 50% w/v) at 70°C (1, 12, 24 h) and 120°C (1 h).
The results showed that extraction with 30% NaOH at 120°C (1 h) gave the higher yield of
cellulose from pineapple peel, core, and pulp (13.23, 8.56, 6.87 % d.b., respectively) than
those from the extraction with 30% NaOH at 70°C (3 h) (8.35, 8.99, and 5.99 % d.b,
respectively). The extracted celluloses were converted to CMC by etherification process
using sodium hydroxide (NaOH) and monochloroacetic acid (MCA) under heterogeneous
condition. Effects of various NaOH concentrations (20, 30, 40, and 50 %w/v) on the degree of
substitution (DS) of produced CMC were studied. The results showed that higher
concentration of NaOH increased the DS value of CMC. It indicated that 40% NaOH gave the
highest DS of CMC (0.68-0.7). Subsequently, effect of reaction temperature (50, 60, and 70°C)
with 40% w/w NaOH on degree of substitution (DS), %yield, viscosity, %solubility,

morphology, and functional groups of CMCs were also investigated. The results showed that
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increasing reaction temperature decreased % yield, DS, % solubility but increased the
viscosity of CMCs. The reaction temperature had no effect on FTIR spectra of CMCs which
showed the same pattern of peaks with commercial CMC. Morphology of CMC from
pineapple showed rough surface with various shapes of CMC. In contrast, morphology of
commercial CMC showed the smooth surface and straight shape of CMC molecule.

The optimized conditions for CMC synthesis from peel, core, and pulp of pineapple
with high DS of 0.68-0.7 are; concentration of aqueous NaOH 40% w/v, concentration of MCA
= 1.25 ¢/ ¢ died cellulose; reaction time = 3.0 h and temperature = 50°C with isopropyl

alcohol as the supporting solvent medium. The % yield of CMC from peel, core, and pulp of

pineapple were 134, 136, and 137 % w/w cellulose, respectively.

Keywords: carboxymethyl cellulose, ‘Smooth Cayanne’ pineapple, systhesis, properties



