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ABSTRACT

The study of the utilization of coffee pulp, a major waste in coffee bean
production, is aimed to produce bioplastic based on extract and carboxymethyl cellulose
(CMC) from coffee pulp. Coffee pulp was extracted for pectin, chlorogenic acids and
polyphenols by acid assisted aqueous extraction. Remaining solid residue from the

extract was transformed into CMC resulting in full utilization of the whole coffee pulp.

Processing parameters for extraction (hydrochloric acid concentration, time and
temperature) and CMC synthesis (sodium hydroxide concentration) were studied using
response surface methodology. Optimum operating condition for extraction process was
established at 0.04 M hydrochloric acid, 90°C and 60 minutes, which resulted in the
extract with 3.58 percent yield of low methoxyl pectin, 62.21 mg/100 mL of
chlorogenic acids and 64.31 mg gallic acid equivalence/100 mL of total phenolic
compounds. The maximum yield of 163.42 percent in synthesizing CMC was achieved
using 34% sodium hydroxide solution at 55°C for 3.5 hours. The resulting CMC had
degree of substitution of 0.9639.

To improve properties of coffee pulp bioplastic, formation of polyelectrolyte
complex using positively charged chitosan and negatively charged CMC was employed.
Various film formulations were studied using mixture design. The optimal formulation
containing 70% CMC, 10% chitosan and 20% glycerol (as plasticizer) showed
improvement on both mechanical and water resistance without altering thermal stability,
relative to CMC film free of chitosan. The formation of polyelectrolyte complex was

shown by Fourier transform infrared spectroscopy (FT-IR) and scanning electron



microscope (SEM). The film containing polyelectrolyte complex had the blue shift of
FT-IR spectrum in wavenumber representing hydroxyl and carbonyl functional groups,
as well as the presence of small particles in the film matrix shown by SEM micrographs.
The final film formulation was tested for antioxidant activity, antimicrobial activity and
biodegradability. The results indicated that coffee pulp bioplastic exhibited antioxidant
activity equivalent to 24.80 mg gallic acid/g, inhibited the growth of Staphylococcus
aureus (gram positive bacteria) and deteriorated under natural composing environment
according to 1SO 20200:2004.

As active packaging, coffee pulp film could slow down color loss of fresh cut
carrot better than conventional packaging (polyvinyl chloride cling film); however, it
showed inferior performance in slowing down moisture loss and microbial deterioration

due to enhanced hydrophilicity.



