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Part 2  Abstract

The objective of this study was to investigate the physical properties of pectin-zein polyelectrolyte
complexes and the stability of rice bran oil-in-water emulsions stabilized by pectin—zein complexes. First, the
formation of pectin-zein polyelectrolyte complexes was investigated with emphasis on the effect of pectin type
and zein concentration. The pectin-zein complexes were formed by mixing pectin solution with zein solution, at
pH 4, where zein and pectin had opposite charges. The formation of complexes was evidenced by an increased
turbidity, a slight decrease of negative charges, and an aggregation of polymers as observed by digital images,
microscopic images and scanning electron micrographs. Fourier transform infrared spectra suggested the
possibility of weak physical interaction between pectin and zein. The pectin-zein complexes demonstrated better
oil/water interfacial tension lowering properties than pectin alone. Next, the stability of emulsions stabilized by
pectin—zein complexes was investigated. The effects of concentration of pectin, zein and rice bran oil as well as
order of mixing on physical properties, such as droplet size and zeta potential, and emulsion stability after storage
at ambient temperature and under environmental stress conditions, i.e., temperature cycling and centrifugation
test, were observed. The stable emulsions could be prepared by homogenizing pectin with rice bran oil and then
adding zein solution at pH 4. It was found that the pectin—zein complexes could improve stability of emulsions by
decreasing droplet size and increasing viscosity of the emulsion system. The stability of emulsions also increased
as concentration of zein was increased. In addition, applying high-pressure homogenization after mechanical
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homogenization caused only a small additional decrease in emulsion droplet size. The droplet size of emulsions
was influenced by the type of pectin used; emulsions using high methoxy pectin (HMP) were smaller than those
using low methoxy pectin (LMP). The emulsions stabilized by HMP—zein showed good physical stability with
lower percent creaming index than those using LMP, both before and after passing through high-pressure
homogenizer. These results suggested that the pectin—zein complexes within optimal condition could be used to
improve the physical properties and stability of rice bran oils emulsions. It suggested that pectin and zein are

promising materials, thus extending the range of applications of these natural polymers.
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