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The main objective of this research is to develop antimicrobial products for use in food industries.
In the first section of the research aimed on optimization of extraction process of selected herbs and spices
used in this research. Pumpkin, Roselle, pomegranate, and Piper sarmentosum Roxb. were extracted by
using water, ethanol and ethyl acetate. Then the extracts were tested against 7 pathogens e.g. Escherichia
coli. Salmonella Typhimurium Salmonella Choleraesuis Staphylococcus aureus Clostridium perfingens
Pseudomonas aeruginosa and Listeria monocytogenes. The results indicated that extracts from pomegranate
skin with ethanol exhibited the most antimicrobial activity against all bacteria and highest inhibition on E.coli
(MIC50 390 Lg/ml), second strength of inhibition is on S. aureus, B. cereus, E. coli, Cl. perfringen,
S. Typhimurium, S. Choleraesu, P. aeruginosa, and L. monocytogenes (MIC50 781 Llg/ml). Pomegranate
skin extracted with water can inhibit S. aureus, S. Typhimurium, S. Choleraesuis, and L. monocytogenes
(MIC50 30 LL/ml). Moreover, pomegranate seed extracted with water showed inhibition on CIL. pem'inger
(MIC50 250 [Lg/mi). Roselle extracted with water can also inhibit most of microorganisms giving MIC50 30
Hg/ml as well as garlic and clove oil. For mint oil diluted with Tween 20 at 1.0% w/w can inhibit E. coli at
minimum concentration of 56 Llg/ml. Gas chromatography showed presence of tannin (in both hydrolysable
and condense tannin form) was the most abandon in pomegranate skin extracted with in ethanol. Similarly,
eugenol and menthol was found at the most quantity in clove oil and mint oil.

In the second section, antimicrobial products formulated with garlic oil, clove oil, mint oil,
pomegranate skin extracted with ethanol and Roselle extracted with water were developed to use in food
processing and food products. Four antimicrobial products were cleaning solution for food processing
equipment, pectin film added with antimicrobial used in meat products, micro particles encapsulated with
antimicrobial substances used in non-thermal processed food and egg white foam mat powder encapsulated
with antimicrobial substances used in non-oxygen contact foods.

There were two types of cleaning solutions developed. First solution was clove oil emulsion oil in
water which was composed of clove oil, Tween 20 and water in concentration of 37.5%, 15.0%, and 47.5%
by weight respectively. Amount of eugenol presence was in concentration of 15% by weight. Second
solution was micelle emulsion mint oil in water. It contained mint oil, Tween 20 and water equal to 5.6%,
50% and 74.4% by weight. Pectin film added with garlic oil, clove oll and pomegranate skin exiracts with
ethanol was prepared by adding pectin 4%, CaCl, 3% and glycerol 50%, then adding liposome in to the film
at concentration of 4% (lecithin 12% by weight at 1:6 ratio of lecithin to antimicrobial mixture). This formula
yielded the best film properties. Furthermore, using pectin antimicrobial film for warping pork and beef
product showed extension of shelf life of meat product at least & days compared to control meat sample.
The suitable formula for making micro powder encapsulated with antimicrobial substance (garlic oil) was oil
to maltodextrin ratio of 0.2:1 and emulsifier at 0.6% to 1.0%. Spray drying temperature at 160 °c gave
MIC50 at 0.1 g/ml. Further experiment, applying antimicrobial micro particles in non-thermal processed salad
dressing then stored at room temperature for 7 days found that it can extend shelf life of salad dressing for
3 days. Egg white foam mat powder was best performed at ratio of egg white to antimicrobial mixture
(garlic oil and Roselle extracts) at 1:1.5. After drying the foam mat powder exhibited good chemical and
physical properties. Using antimicrobial foam mat powder in Thai fermented sausages and red chili pasts
showed that it can reduce CI. perfringens significantly. Mutation test showed no mutation properties of all

products.





