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The objective of this research was to develop a rice bran fortified breakfast cereal by a
single screw extruder. The research was divided into 2 sections. The first section was emphasized
on the inhibition of enzymes caused rancidity in rice bran in order to use it as a raw material of
the breakfast cereal. The second part was to develop the optimal formula of rice bran mixed
breakfast cereal and the optimal operating conditions of the extruder.

For rancid enzyme inhibition, the rice bran was heated by a single screw extruder. Zone
3-barrel temperature (120, 130 and 140°C) and screw speed (150, 200 and 250 rpm) were studied
while the feeding screw speed, zone 1- and 2-barrel temperatures were fixed at 50 rpm, 100°C
and 130°C, respectively. The results showed that the L* value of extruded rice bran decreased
while the barrel temperature and screw speed increased. In addition, the rice bran moisture
contents also decreased with the increasing of zone 3-temperature. The free fatty acid content in
extruded rice bran stored at room temperature for 7 days was not changed while that of raw bran
increased during storage. The optimum operating conditions to inactivate rancid enzymes was
120°C zone 3-barrel temperature and 150 rpm screw speed.

For rice bran mixed breakfast cereal development, the mixture of corn flour and ground
broken rice at the weight ratio of 1:1 was used as a based mixture. The optimum amount of
ground rice bran added into the mixture was studied. It was found that the optimum amount of
rice bran was 10% Thai RDI or equivalent to 34% by weight base on the amount of dietary fiber
in rice bran. The products had light brown color, low density, crispy texture, low water solubility
index and high water absorption index with the consumers’ acceptance of neither like nor dislike
to like slightly. To improve the breakfast cereal quality, guar gum had been used. The optimum
amount of guar gum was 7%by weight. The pr(;ducts had good appearance, crispy texture, low
moisture and density with the panelists’ acceptance of neither like nor dislike to like slightly.
Cocoa powder was also used to enhance the eating qualities of the products. It was found that the
optimum amount of cocoa powder was 4 g/100 g of mixture. The color and taste of products were

accepted by the consumers within the range of like slightly to like moderately.



223016

Finally, the optimal operating condition of extrusion was study using a Central
Composite Design (CCD). The effects of the 3 main factors: feed rate (30-60 rpm), screw speed
(150-250 rpm) an‘d' zone 3- barrel temperature (150-180°C), on the product qualities were
investigated. The optimum operating condition was 60 rpm feed rate, 250 rpm screw speed and
zone 3- barrel temperature of 150°C. The products had crispy texture and good appearance with
like moderately to like very much acceptance.

The chemical compositions of breakfast cereal fortified with rice bran were 4.94%
moisture content, 5.60% protein, 9.43% fat, 75.60% carbohydrate, 3.90% ash and 0.55% fiber.
The amount of total dietary fiber was 16.98% (9.91% soluble and 7.07% insoluble dietary fibers)
which was equivalent to 20.36% Thai RDI or 5 g per serving size (30 g). Therefore, this product
can be claimed as a high fiber breakfast cereal. For the microbiological analysis, the numbers of

total microorganisms, yeast and mold were less than 10 cfu/g which was within the safe level.





