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Fig 1 Specific volume and density of bread samples as a function of hydrothermaled rice bran wheat flour ratio
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Table 1 Crust to crumb ratio and moisture content of breads as a function of hydrothemaled rice bran
wheat flour ratio

HT-RB (%) Crust moisture content(%o) Crumb moisture content(%) Crust to crumb ratio
0 19.43+0.215° 30.13+0.731% 0.12+0.005°
3 21.86+0.076" 26.57+1.033° 0.12+0.007°
6 20.6240.459° 21.3141.205° 0.13+0.003%
9 17.88+0.446° 21.70+1.412¢ 0.14+0.004

* Values are reported as mean + SD of three replications.
*4 Each column with the same code letters are not significantly different at p<0.05
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Table 2 Crumb texture profile analyses of bread samples during storage

HT-RB Da Hardness Cohesiveness Springiness Gumminess Chewi.ness Adhesiveness
(%) y M) (mm) Q) (mj) M)

1 4.21+0.260°¢ 0.62+0.159*  10.97+£0.950"  2.38+0.336"C 25.0043.676°C  0.60+0.200*°

0 3 8.97+1.056*® 0.43+0.064%  10.10+£0.282%  3.85+0.299"®  38.90+3.316®  0.87+0.155%
5 11.7441.257**  0.39+0.025%  10.05+£0.422%  4.83+0.243** 50.1743.009**  0.90+0.100**

1 4.83+0.283C 0.53+0.026"  11.38+1.259*  2.424+0.140°®  27.73+4.576™¢  0.77+0.569"°

3 3 9.28+0.644°® 0.41+0.012%  10.68+0.748%  3.17+0.385"® 35.27+0.961*  1.27+0.306™*
5 11.4741.326*  0.40+0.055" 9.524+0.83° 4.46+0.287 45.3342.650™*  0.80+0.173"8

1 5.01+0.212°¢ 0.52+0.010*  12.35+£0.591*  2.66+0.145"¢  35.57+2.875®®  0.67+0.155"®

6 3 8.88+1.125"8 0.36+£0.038%  9.86+1.507®  3.4440.408"® 37.7742.892%" 1.43+0.208%*
5 11.4440.046™  0.39+0.012%  9.59+1.397®  4.49+0.133* 49.0742.309**  1.27+0.231%4

1 6.59+0.099"3 0.47+0.012%  10.32+0.490"  3.04+0.056™® 36.4342.554*  0.90+0.100"®

9 3 12.0040.843*  0.34+0.031%  9.57+0.755®  4.57+0.267** 42.07+4.500*8 1.57+0.115
5 13.97+1.905* 0.31+0.32" 9.00+0.24" 4.65+0.12° 58.70+£12.477**  1.57+0.146™

* Values are reported as mean + SD of three replications.
*dEach column with the same code letters are not significantly different at p<0.05
HT-RB: Hydrothermled rice bran
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Although one of the most suitable methods for natural fortification of bread is
using fiber sources such as rice bran, due to its negative effect on the physical,
textural, nutritional and sensory properties of bread, the addition of fiber has not
yet been widespread. In this study, the effect of adding hydrothermaled rice bran to
bread, as the dominant feed of the community, in optimal conditions and for
amounts of 3%, 6% and 9% of wheat flour, was investigated. The results showed
that by a slight increasing in the percentage of added hydrothermaled rice bran, the
specific volume of bread was increased and the density was decreased. The highest
crumb moisture content was observed for high amounts of added bran (6% and
9%). The ratio of crust to crumb also showed a direct relationship by increasing
the percentage of bran. Textural changes also indicate that the degree of firmness
and gumminess of bread has been significantly increased during storage days (first
to fifth day) by increasing the amount of hydrothermaled rice bran. However, the
cohesiveness of bread had a significant downward trend by increasing the amount
of bran and also during the storage period. Also, among the added amounts of
bran, the sample containing 3% bran significantly obtained higher scores in terms
of sensory characteristics comparing with the control sample and other samples.
Summing up, the results of this study showed that small quantities of
hydrothermaled rice bran can be used to produce more useful bread with desirable
sensory properties.
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