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ABSTRACT

Bread is a bakery product which basically major material is wheat flour
containing gluten protein that causes the celiac disease, namely “gluten allergy”.
Therefore, in recent years, studies for producing gluten free bread using gluten free
flour to replace the wheat flour is interested. Rice flour is one of the most gluten free
flours used for gluten free products. However, due to the differences in several
properties between rice and wheat flour, the study for quality improvement is needed.
This research aimed to 1) compare the chemical compositions, bioactive compound
and physicochemical properties of gluten free flour from germinated rice and
characteristics of bread from three different rice flours including un-germinated rice
flour (UGRF), germinated rice flour (GRF), and heated-germinated rice flour (HGRF),
compared with those of wheat flour (WF) 2) to improve the quality of flour for
produced gluten free bread from rice 3) to improve the gluten free bread made from
germinated rice flour. The UGRF was prepared from brown rice of RDé6 cultivar whereas
GRF was obtained by germination the paddy rice (RD6) for 48 h, and then dried at 50°C
and then ground and sieved. For the preparation of HGRF, paddy rice was germinated
and dried at 90°C and before de-hulled , ground and sieved. Wheat flour was purchase
from local market. All samples were subjected to analyze for proximate compositions,
amylase activity, bioactive compounds, physicochemical properties, and viscosity
properties using RVA and characteristic on rice bread compared with WF. WF had
highest moisture (9.53%) and protein (13.20%) content, whilst GRF contained highest
level of fat (2.85%), ash (1.44%), reducing sugar (0.082%), phenolic compound content
(135.9 mgGAE/100g), a-amylase activity (18.80 CU/g flour),y —oryzanol, and tocopherol.
The characteristics of bread; the bread crust color of gluten free bread from HGRF had
highest L* whereas a* and b* was highest in WF and UGRF bread. The crumb color of
WF had highest values of L* whilst the GRF and UGRF had highest values a* and 6%
respectively. In the study of texture analysis evaluated through texture analyzer, the

hardness, cohesiveness, springiness, summiness and chewiness of GRF had highest



values. The adhesiveness was lowest in WF (-0.035 (N.s)). The specific volume of bread
from WF was higher than bread made from rice flour. For the sensory evaluation, all
aspects of the UGRF bread had more acceptance scores than those made from GRF
and HGRF.

The improvement of rice flour quality to make the gluten free bread; all rice
flour samples were improved by mixing with a high amylose rice flour and corn flour
and then the pasting properties of blended flour were measured and compared with
that of wheat flour. The results indicated that URF and GRF mixed with high amylose
rice and corn flour had better pasting properties and comparable to pasting properties
of wheat flour.

The formula development of gluten free bread from GRF was further studied
using a mixture design. Three major bread ingredients, including serminated rice flour
(GRF), rice flour (RF), and corn flour (CF) were used in the mixture design studly.

The total 7 different formulas were achieved. The analysis of chemical compositions
and bioactive compounds were determined. The GRF: CF: RF (90: 0: 10) had highest
protein, fat, ash, reducing sugar, phenolic compound, y-oryzanol and tocopherol.

In the study on characteristic of gluten free bread; the crust color of bread from GRF:
CF: RF (50:40:10) had highest L*, but, a* and b* values were lowest .The crumb color
of GRF: CF: RF (50: 0: 50, 50: 40: 10 and 50: 20: 30) had highest L* whereas a*, and
b* of GRF: RF (90:0:10 and 70:0:30), respectively were highest. The specific volume of
bread from GRF: CF: RF (50: 20: 30 and 70: 20: 10) was highest. For the texture
analysis, GRF: CF: RF (50: 40: 10) had highest hardness and chewiness. The results of
sensory evaluation found that, all aspects of bread from GRF: CF: RF (50: 40: 10 and
50:30:20) had the highest acceptance evaluated by tested panelists. The regression
equation to predict the best acceptability of gluten free bread and analyze response
surface methodology (RSM) was GRF: CF: RF (50: 40: 10).
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