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The objective of this research was to study the use of tapioca starch and retrograded tapioca starch in bread production to
reduce staling. Since wheat flour and tapioca starch were main raw materials used in this research. Firstly, wheat flour and tapioca starch
were analyzed for amylose content. It was found that wheat flour and tapioca starch contained 27.98+0.57% and 18.35+0.32% amylose
respectively. Secondly, wheat flour, which was used for bread making, was partly substituted by tapioca starch. The substitution levels were
0 (control), 5, 10 and 15% (w/w) resulting in 4 formulae for bread making. Physical properties of dough development were evaluated by
Farinograph and Extensograph methods. The result showed that control formula had the highest water absorption and dough development
time. These values tended to decrease as substitution levels increased. However, dough stability tended to increase. Baking test of the 4
formulae was then carried out. Physical and chemical properties of bread were analyzed. The results indicated that moisture content of
bread crumbs ranged from 39-41% and showed no significant difference between formulae. Specific volumes of breads were 4.65+0.21,
4.46+0.33, 4.36+0.39 and 3.64+0.36 cm3/g and oven springs were 13.67+0.67, 19.58+0.91, 20.82+0.52 and 21.53+0.84% in breads with 0,
5, 10 and 15% flour substituted with tapioca starch respectively. Consequently, increasing the percentage of tapioca starch in bread formula
resulted in a decrease in loaf volume. Overall acceptance was evaluated by semi-trained panelists using scoring method. Sensory scores
were 5.30+0.48, 5.60+0.81, 5.43+0.57 and 4.70+0.48 in breads with 0, 5, 10 and 15% flour substitution respectively. The result showed that
bread with 15% substitution significantly obtained lowest score, whereas bread with 5% substitution tended to obtain the highest score.
Therefore, a substitution level of 5% was used for further experiments. Thirdly, wheat flour was replaced with native and retrograded tapioca
starches in bread formula to study their effects on bread staling. Retrograded starch was prepared by storing tapioca starch paste (10% wiv
concentration) at 5 °C for 1, 7, 14 and 35 days. Then retrograded starch pastes were freeze-dried and ground to powder. Viscosities of
wheat flour, native and retrograded tapioca starches were evaluated by Rapid Visco Analyzer (RVA). The viscograms showed lower pasting
temperature, but higher peak viscosity in every retrograded starch than in native tapioca starch and wheat flour. The highest peak viscosity
was found in 35 day-retrograded starch, followed by 14, 7 and 1 day-retrograded starches respectively. In terms of pasting temperature,
peak and final viscosities, it was found that 1 and 7 day-retrograded starches showed similar viscosity profiles. Therefore, 1, 14 and 35 day-
retrograded starches were chosen for flour substitution at a level of 5%. Properties of dough were then examined by Farinograph and
Extensograph methods. The result showed that formulae with retrograded starches had higher water absorption and tolerance index than
control formula and one with native tapioca starch. However, formulae with retrograded starches had lower dough development time, dough
stability and time to breakdown. Baking test was once again carried out.. The breads showed significant difference in oven spring but no
difference in moisture content and specific volume between each formula. Sensory scores in taste, uniformity of cells, springiness,
moistness, hardness and overall acceptance obtained from scaling method, showed no significant difference. Hardness, moisture content
and sensory evaluation of breads were measured before and during 6 days of storage at room temperature. Measured parameters
significantly indicated that stored breads had a decrease in moisture but an increase in hardness. However, moisture content in control
bread and breads with retrograded starches showed no significant difference throughout the storage time. After 1 day of storage, bread with
native tapioca starch showed higher hardness value than control bread (p<0.05). Breads with retrograded tapioca starches significantly had
lower hardness than control after 3 days of storage. An increase in storage time resulted in a decrease of sensory scores. Control bread
gained lower score than ones with retrograded starches after 4 days of storage (p<0.05). Whilst breads with 1,7 and 35 day-retrograded
starches had no significant difference and were organoleptically accepted throughout the period of storage. Finally, thermal characteristic of
retrograded bread crumb was investigated by Differential Scanning Calorimeter (DSC). Bread with retrograded starch showed lower
enthalpy required for melting of crystalline zones of starch. Research results could be concluded that partial substitution of wheat flour by

retrograded tapioca starch retarded staling and allowed bread to have extended sheff life.
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