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8. lack-of-fit
9. desirability
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4. hardness

5. stiffness

6. frequency sweep test

7. Scanning Electron Microscope (SEM)
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Table 1 Worksheet of the central composite experimental design

Trial 1 2 3 4 3 6 7 8 9 10 11 12
Variblescode  HPMC -1 -1 +1 +1 1414 1414 0 0 0 0 0 0
Sesame -1 +1 -1 +1 0 0 -1414 +1414 0 0 0 0
HPMC* 05 05 15 15 0293 1.707 1 1 1T 1 1 1
Variables value ¢ o exx 10 20 10 20 15 15 793 221 15 15 15 15

HPMC* (g/100g flour base) and sesame paste** (g/100 g paste after heat treatment)
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Table 2 Composition of rice andsesame seeds (%)

Mineral Moisture Amylose

Protein Oil Ash

Sesame 4.83 +0.07 -

Rice 1194+0.23 21.83+0.70

23.775+0.24 3732+0.04 6.01+0.05

7.13+£0.25

056+0.05 0.74+0.07

Table 3 Mineral composition ofsesame seeds (g /100 g of dry matter basis)

Mineral Potassium Calcium

Sodium

Magnesium Zinc Iron

Composition 0.16+0.02 0.15+0.03 0.02+0.01

0.11+0.01 0.04+0.01 0.09+0.01
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Fig 1 Shear flow curve for sesame paste sample
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Fig 4 Effect of HPMC and sesame paste on overall
consumer acceptance of rice bread
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Fig 5 Effect of HPMC and sesame paste on
penetration hardness of rice bread
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Fig 2 Effect of frequency on storage (G") and loss
modulus (G') for sesame paste
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Fig 3 Effect of frequency on loss tangent (tg 8) for
sesame paste
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Fig 7 Scanning electon micrographs of bread with
(a) and without (b) HPMCand sesame paste.
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Fig 6 Effect of HPMC and sesame paste on
compression stiffness of rice bread
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Fig 8 Profiles for predicted values and desirability
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In this study, sesame as a dietary supplement and hydroxypropyl methylcellulose (HPMC) due to its
ability to form a gel network during heating, were added to rice flour for making theflat bread. In order to
determine the optimal amounts of sesame paste(in the range of 10-20%) and HPMC (in the range of 0.5-
1.5%), in product formulation usingresponse surface methodology (RSM) and central composite design
(CCD), five levels of these two variables were selected and 12 baking tests were performed.Three
qualitative parameters in the product, including compression stiffness, overall consumer acceptance and
penetration hardness, were evaluated as responses.According to the results, sesame paste significantly
(P<0.05) reduced the quality parameters and HPMC only slightly improved them.The mathematical
models obtained in this study can accurately predict the responses.Correct matching between predicted
responses and the results in optimized bread, containing 10.3% sesame paste and 1.5% HPMC, indicates
the high capability of RSM to optimize the formulation of gluten-free products.
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