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Abstract

This research was aimed at development of encapsulation system with controlled releasing
antimicrobial activity. The prospective result of this research was to use these particles for novel food
preservation. A tested food model in this study was Thai fermented sausage (Nham). Firstly, screening for
bioactive substances was investigated. The extracts obtained from Thai spices normally used in fermented
meat products including garlic (Allium sativum), pepper (Piper nigrum) and bird chili (Capsicum frutescens),
remarkably exhibited the antioxidant activities against 1,1-diphenyl-2-picrylhydrazyl radical (DPPH) and 2,2 -
azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) cation radical (ABTS ) as well as ferric reducing antioxidant
power (FRAP). Ethanolic extracts gave higher antioxidant capacities than the aqueous extracts. Garlic extract
with hot water showed the highest antibacterial activities against foodborne pathogens (Escherichia coli and
Staphylococcus aureus) and fermented foods associated lactic acid bacteria (LAB) (Lactobacillus acidophilus,
L. brevis, L. Pentosus and L. Plantarum). Hence, the garlic extract with hot water was chosen for next

experiments.

Stability test of selected garlic extract (GE) was done. Allicin, which is the most important bioactive
substance in garlic homogenate, was stable under refrigerated conditions (4 and 10°C). Mildly acidic condition
of fermented foods (pHs 4-6) did not affect allicin stability. At pH 4.5, acidified garlic extract still exhibited
strong antibacterial activities against tested bacteria including E. coli, S. aureus, L. acidophilus, L. brevis, L.

plantarum, L. sake and Pediococcus pentosaceus.

The active particle forming processes with 2 potent biopolymers including chitosan (CS) and alginate
(ALG) were demonstrated. Chitosan which was positively charged gave higher compatibility with allicin and
garlic extract than negatively charged alginate. However, the particles of CS/GE gave low allicin loading
efficiency (less than 9%), regardless the core-shell weight ratios and CS molecular weights. Conversely,
calcium-ionotropic ALG bead forming technique exhibited the highest allicin loading efficiency up to 81%.
Concentrations of ALG and calcium ions considerably influenced allicin loading efficiency and morphology of
ALG/GE beads. Solidification of the beads in mild acid solution could develop controlled releasing behavior

in mildly acidic state.

Controlled releasing characteristic of active ALG/GE beads was studied in a Nham model. Allicin in
the beads was slowly released into food matrix without any negative effect on Nham fermentation. However,
the anti-LAB activities from released allicin were not enough to suppress LAB growth after complete

fermentation.

The application of ALG/GE beads as a novel technique is an alternative for food preservation and

they should be further developed for food ingredients or pharmaceutical dosages in the future.
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