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The objective of this research was to develop healthy food products from germinated brown
ﬁcer(GBR). Germinated brown rice based foods were processed with or without an extrusion system.
Germinated brown rice was prepared by soaking brown rice at a temperature of 35+0.5 °C for 24
hours, and changing of new water was made in every six hours. Germinated brown rice grains were
&féihed and incubated at a room temperature for 5-6 hours before drying at a temperature of 45+0.5
oC to obtain the grain moisture of 11£1 %. Three cultivars of brown rice were used in this study;
Chainart 1, Kor-khor 23 and Khan Dok mali 105 | containing 20.90, 27.04 and 14.06 percents of
amylose respectively.

Vegetable and Korean-BBQ flavored rice snacks were developed by a co-fotating twin-screw
extruder. Blend of 70% germinated brown rice flour of Chainart 1, 13 % non- fat soy flour, 10 %
wheat flour, 6 % full fat soy flour, and 1% calcium carbonate, was formulated for the snacks. Process
variables for snacks were blend moisture (14-16 %), screw speed (350 or 400 rpm), and a fixed die
temperature of 120°C. Different combinations for extrudates resulted in ranges of 1.84 -2.06
expansion ratio, 4.77 - 5.06 water absorption index (WAI), 20.55 - 21.13 water solubility index
(WSI), and 2.99 - 3.16 hardness valué. ~ Total polyphenol content and DPPH radical scavenging
activity of the extrudates ranged in 62.10 - 73.43 mg/100 g (db), and 59.79 - 71.57 %, respectively.
The extrudate obtained from the process condition of 14+0.5 % feed moisture, and 400 rpm screw
speed showed the 'highest total polyphenol content of 74.43+0.10 mg/100 g (db) and hiéhest DPPH
radical scavenging activity of 71.57+0.06 %. Results of sensory evaluation (n=189; 7-point Hedonic
scale) showed that the panel liked both ﬂavored snacks slightly to modérate]y, with the overall 'liking
score of 5.67+1.03. An oxygen absorber in alum.inum foil/polyethylene laminated pouch for flavored
rice snacks showed potential preventive action on lipid oxidation of the products during 90 day
storage at room temperéture (30+2 °C).

Chocolate flavored bl;eal.(fast cer.eal was developed by the co-rotating twin-screw extruder.

. Formulation for the bleﬁd included 83 % germinated brown rice flour of Chainart 1, 3% non- fat soy
flour, 3% potatoe flour, 5% sugar, 2% whey powder, 2% cocoa powder, 1% calcium carbonate , and 7
1% rice bran oil. Proéess_ variables were blend moisture (16-20 %), screw sbeed (300 or 400 rpm), aﬁd
a fixed die temperature of 120 °C. The process combinations resulted in extrudates with ranges of

0.07£0.02 to 0.16+0.01 g/cm3 bulk density, 1.27+0.04 to 1.76+0.13 ekpansion ratio, 3.65+0.06 to
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4.3340.06 water absorption index (WAI), 15.34+0.17 to 22.46+0.50 water solubility index (WSI), and
1.11£0.24 to 3.40+0.71 hardness value. Sensory evaluation (n= 30; 7-point Hedonic scale) of the
extrudate processed with 16+0.5 % moisture blend, 300 rpm screw speed, and GBR:BR flour ratio
of 80:20, gained the highest scores. for color, appearance, flavor, texture, and overall liking
(5.67+0.98). Chocoléte flavored cereal had total polyphenol content and DPPH radical scavenging
activity of 82.17+0.58 mg/100 g (db), and 81.71+0.53 %, respectively. Sensory evaluation (n=200; 7-
point Hedonic scale) of the product indicated that 52.5% of the panel liked the product moderately.
Texture and flavor of the product was found moderately liked by 46.50% and 41.50% of the panel.

Thai traditional products developed from germinated brown rice flour without an extrusion
process were fermented rice noodle (Kha-nom-jeen), steamed rice coconut cake (Kha-nom-tuay), and
crispy crape (Thong-muan). Germinated brown rice flour of Kor-Khor 23 was used to prepare
fermented rice noodle in a traditional process. A 50 % substitution for GBR flour in the process
increased nutritional values of the product. The fermented rice noodle containing GBR flour had
16.49+0.40 % protein and 1.5720.05 % ash. The contents of dietary fiber and total polyphenol were
921.44+48.50 and 48.79+2.47 mg/ 100 gm (db), respectively. Sensory panel (n= 30; 5-point Hedonic
scale) liked the fermented rice noodle with GBR flour.

Steamed rice coconut cake was processed in two layers of different mixtures. The mixture for
the bottom layer included 4.90 % GBR flour of Khow Dok Mali 105, 4.06 % commercial Tow-yai-
mom flour, 11.87% white crystal sugar, and 32.42 % water. The mixture for the top layer consisted of
30.44 % coconut cream, 3.15 % GBR flour of Khow Dok Mali 105, and 13.15 % salt. The steamed
cake containing GBR flour had better nutritional values compared to the traditional control of white
rice flour. Protein content of steamed GBR cake was increased to 4.89+0.03 %. Total polyphenol and
dietary fiber contents of the product were 17.28+1.25 and 1,162.90£165.10 mg/ 100 gm (db),
respectively. Sensory panel (n= 20; 7-point Hedonic scale) showed a tendency of liking of the
product.

Crispy crape mixture was prepared from the shury of 25.50 % GBR flour of Chainart 1,
51% white crystal sugar, 22.50% coconut milk, and 0.56 % salt. The crispy crape from GBR flour
was enriched with high content of dietary fiber [779.45+5.87 mg/ 100 gm (db)], compared to that of
the control [30.70 mg/ 100 gm (db)] with white rice flour. The GBR product showed 82.27+1.45 mg/
100 gm (db) content of total polyphenol. Protein content of the product was 1.74+0.03 %, compared
t0 0.08 % of the control. Sensory panel (n= 20; 7-point Hedonic scale) shows a tendency of liking of

the product.





