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Table 2 Regression coefficients of Image analysis second-order polynomial equations for treatments

Entropy Correlation Contrast Energy Source
7.07 0.43 14.36 0.001™ Bo
-0.01" -0.008™ 2,92 ™.2.66 B
0.51"™ -0.15™ 22.74"™ 0.001 B
0.001™ 0.0003 ™ ".0.05 S.4.44 BiB
-0.94" 0.09™ 933" ™.9.33 B2P
0.05™ 0.006** -1.10 .7.69 BiP>
0.001"" 0.01** 0.0017" 0.6 Model (P-value)
0.26™ 0.24™ 0.08™ 0.7 Lack of fit (P-value)
92.42 82.71 93.44 31.75 R’
87.01 70.95 88.76 0.00 Adj-R?
0.10 7.95 1.72 35.63 CV (%)
0.67 0.009 176.13 4.54 PRESS

ns: No significant. *, ** *** *¥¥* Siopificant at p < 0.05, p<0.01, p<0.001.
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Table 2 Compares the average Textural characteristics and moisture of bread during storage hours

Springiness(%) Firmness(N) Moisture(%)
Treatment
72 48 2 72 48 2 72 48 2
B55.4642.34  B54.58+1.74  %66.56+1.25 B12.95+1.35 58.94+1.29 “8.36+0.81 B28.13+1.79 B30.24+2.48 %34.06+1.06 1
A58.3842.49 463.23+2.27 "62.33+1.29 ©14.1310.73 B10.76+0.17 24.1240.52 B22.41+1.71 #26.91+2.09 429.53+2.46 2
260.58+1.71 “62.84+1.32  “62.63£0.51 €14.23+0.65 P10.57+0.57 %4.68+0.50 “23.56+1.36 “26.71£1.50  ~28.02+0.8 3
261.67+0.49  "62.78+2.23  “63.82+1.27 C14.96+1.60 ©10.540.22 44.48+0.16 523.98+0.76 “P27.50+1.76 “28.66+1.13 4
A56.6242.18  “59.76+1.67 “60.81£1.04 €18.98+1.76 P15.67+0.79 4681032  P23.64+1.66 “P24.96+1.14 426.46+0.66 5
B58.1140.99  4B60.5440.13 “63.48+0.35 B15.89+0.30 *15.86+0.37 *6.06+0.57 B25.32+1.57 B26.43+0.55  *32.66+0.6 6
A51.16£0.29  456.90+0.19  “60.89+0.65 B15.57+1.65 B11.32+1.41 45714015 B25.86+1.50 B27.15+1.01  #30.73+0.5 7
A462.33+1.32  462.9241.06 “63.73+1.01 ©13.78+1.33 ©10.28+0.17 %3.7140.14 B524.89+091 ©23.99+1.65 “28.80+2.8 8
B55.7140.73 AB58.1740.84 “63.14+0.61 ©€19.7242.19 B14.37+1.19 *6.27+0.20 B22.1241.91 B23.98+1.72 %27.83+0.60 9
460.0140.56  460.25+0.42 “61.21+0.11 ©14.54+0.63 511294056 25.08+0.31 ©22.56+0.91 B25.85+1.44 %429.66+1.26 10
A56.05+0.32  457.73+0.59  “67.77+0.89 B13.73+1.06 #8.09+1.56 %6.53+0.37 B27.42+1.66 “B29.82+0.78 *33.46+1.86 11
B51.0840.58 *P56.5840.89 “61.11+1.04 PB16.5242.19 *13.93+1.70 “4.49+1.08 B22.1240.56 ©23.74+1.80 #27.13+1.93 12
A55.65+0.65 258.2240.88  *58.38+0.76 B18.89+0.74 "17.94+1.54 %4.68+0.12 B22.21+1.77 B22.93+1.49 %33.00+1.86 13
B57.5440.56 P64.43+121 453.69+0.76 €16.17+1.72 B12.29+0.42 #3.37+0.19 B21.36+0.69 522.48+0.96 “26.66+1.06  control

In each row of non-common letters indicate that there is a significant difference in the level of 5%.
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Study oftexturaland storableproperties of Barbaribread enriched
with quinoa flour
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(Received: 2016/09/18 Accepted:2016/11/17)

Flat breads are the most consumed bread in Iran. Barbari is one of them, it is a traditional flat
leavened Iranian bread and one of the most popular breads consumed in Iran and some other countries
in the Middle East. The aim of this study was to evaluate the effect of substitution of wheat flour by
whole quinoa flour (0-15% substitution) and xanthan gum (0-1.5%) on quality properties of Barbari.
Quinoa is pseudo cereals that because of the valuable features such as lysine and fiber is concerned.
The results showed that adding this ingredient decreased homogeneity and increased contrast and
entropy. The increase firmness and reduce springiness in the context of breads along with increasing
enrichment was observed during storage. However, samples containing 9.1% quinoa flour and 1.25%
of xanthan gum in addition to having the best quality.

Key words: Functional, Hydrocolloids, Image processing.
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