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Natthida Mahachairachan 2012: Development of Ready-To-Eat Breakfast Flake from Germinated
Brown Rice Flour Fortified with Crude Extracts from Herbs. Master of Science (Agro-Industrial
Product Development), Major Field: Agro-Industrial Product Development, Department of Product

Development. Thesis Advisor: Associate Professor Kamolwan Jangchud, Ph.D. 138 pages.

The objective of this study was to study to optimum condition for extracting of cinnamon and
moringa leaves crude extract and to develop nutritious ready-to-eat breakfast flakes from germinated brown rice
flour fortified with those crude extracts which are acceptable to consumers. Results showed that the optimal
conditions for extraction to obtain the highest total phenolic compound and the highest antioxidant capacity of
cinnamon and moringa leaves were 24 hours at 35°C and 6 hours at 30°C, respectively. The effects of xanthan
gum and moisture content of mixture before baking on the qualities of breakfast flakes from germinated brown
rice flour was determined with the 3x3 factorial arrangements in completely randomized design (CRD). Two
factors were studied: 3 levels of xanthan gum (0, 1 and 2%) and 3 levels of moisture content (10, 20 and 30%
wet basis) of mixture prior to baking. The results show that an increase in moisture content and amount of
xanthan gum resulted in increased water absorption but decreased solubility of the product. An increased
moisture content prior to baking resulted in a decreased hardness and density of the product. The increase of
xanthan gum was found to result in increased hardness and density of the product . The optimal formula of
breakfast flake from germinated brown rice flour was 0% xanthan gum and 30% moisture content. The effect of
crude extract from cinnamon or moringa leaves (0.25, 0.5, 0.75, and 1.0%) on the breakfast flakes from
germinated brown rice flour was studied. The result showed that the optimum amount of crude extract from
cinnamon or moringa leaf to be 0.25 and 0.5 % , respectively. The hardness of developed products added with
crude extract of cinnamon and moringa leaves were 168.30 and 153.65 N, respectively. Consumer test revealed
that the overall liking of breakfast flakes added with cinnamon and moringa leaves extract was 6.5 and 6.5,
respectively. The shelf-life of breakfast flakes from germinated brown rice flour fortified with cinnamon and

moringa leaves crude extract kept at -18 , 30+2 and 45 °C was revealed to be at least 6 weeks.
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