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ABSTRACT

Bread is a popular product of population over the world, generally, made
from wheat flour, which contains gluten and it causes the Celiac disease. Hence, the
study on gluten-free bread made from gluten-free flour is considered important. The
purposes of this study were 1) to compare the chemical compositions, physico-
chemical properties, and bioactive compounds content of germinated sorghum flour
(GSF), ungerminated sorghum flour (UGSF) and wheat flour (WF) 2) to compare the
pasting properties of flours prepared from blending of germinated sorghum flour (GSF),
ungerminated sorghum flour (UGSF), and cassava flour (CF) 3) to apply the flours
blends to made bread and study the characteristics of g¢luten-free bread, and 4) to
improve the characteristics and sensory properties of the gluten-free bread from flour
blends. The UGSF was prepared by grinding red sorghum grains to a fine and
homogeneous powder. GSF was obtained by sorghum grains were germinated for two
days at room temperature before grinding to fine powder. In the chemical
compositions and physiochemical studies, UGSF contained highest moisture, dietary
fiber, and ash contents. GSF contained highest level of fat, Ot-amylase activities, and
protease activities, while WF had highest level of protein. For the study on swelling
power at the temperature of 55, 65, 75, 85 and 95°C, the UGSF showed higher values
than those of WF and GSF. The solubility of UGSF was also highest at these
temperature ranges. In the study on viscosity properties using Rapid Visco Analyzer
(RVA), GSF revealed the lower values of pasting properties than that of USGF and WF.
Results of bioactive compound determination showed that UGSF contained highest
level of tannin and total phenolic compounds, while GSF had the highest anthocyanin.

The study on the improvement of bread flour properties by blending sorghum
flour with cassava flour at ratio of 50:50 resulted in decreased hardness and chewiness,
and increased cohesiveness, springiness and resilience of bread crumb. Thus, the
mixtures of GSF, UGSF and CF at five different ratios namely 0:50:50, 12.5:37.5:50,



25:25:50, 37.5:12.5:50 and 50:0:50 were analyzed for pasting properties. The results
indicated that the flour containing GSF, UGSF and CF at the ratio of 0:50:50 had the
highest values of peak viscosity, trough, breakdown, setback and final viscosity. These
parameters were tended to decrease when the level of GSF increased.

The study on the potential use of sorghum flour and cassava flour to produce
gluten-free bread was also carried out using different ratios of UGSF:GSF:CF namely
0:50:50, 12.5:37.5:50, 25:25:50, 37.5:12.5:50 and 50:0:50. To prepare bread, the mixed
flour was blended with 1.5% yeast, 6.7% sugar, 3.5% shortening, 1.7% salt and 80%
water (based on the flour weight). Bread dough was then baked in an oven at 200°C for
60 min and cooled down at room temperature. The gluten-free breads obtained from
all formulas together with wheat bread were subjected to quality evaluation, including
texture of crumb using Texture analyzer, colour of the crust and crumb using Chroma
meter, and amounts of tannin, anthocyanin and total phenolic compound. The results
showed that all gluten-free breads had higher hardness, summiness and chewiness
than that of wheat bread. Among five formulas, breads prepared from UGSF had
highest hardness. For the study of crust and crumb color, the stronger value of L* was
found when GSF was added more. In contrast, the crumb color of gluten-free bread
was higher in a* value than that of crumb color of wheat. Increasing UGSF ratio in
bread making caused the increase of crumb color (a* value). Breads from UGSF:GSF:CF
with the ratios of 0:50:50, 25:25:50 and 50:0:50 had highest levels of tannin content,
total phenolic compound and anthocyanin content respectively. For further
improvement of gluten-free bread quality, the adding of egg white powder 3.5, 6.5 and
13% to bread flour (ratio of 25:25:50 of UGSF:GSF:CF) was applied. The results showed
that an increasing the level of egg white powder increased the specific volume, hight
and the whiteness of bread crumb whereas the hardness, cohesiveness, springiness,
gumminess and chewiness were decreased. The sensory evaluation revealed that
bread fortified with 13% egg white powder received highest mean preference scores.
However, the addition of egg white powder (e.g. 6.5%) to bread flour significantly
decreased the contents of tannin, total phenolic compound, and anthocyanin of

gluten-free bread as compared with control.
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