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Abstract

Introduction: Bread is an important staple food widely consumed all over the world including Iran. The
consumption of traditional breads in Iran, including Barbari, Sangak, Taftoon and Lavash, is steadily increasing because
of its convenience and being a ready-to-eat food product normally consumed at breakfast, lunch and dinner. Hence,
fortification of several types of bread with other cereals, pseudo cereals, legumes and oil seeds flours, has received
considerable attention. Sesame, although referred to as “seed of immortality” and “queen of oilseeds” is considered as a
rich food as it has a high nutritive quality. Apart from being a prominent oilseed (45-50%), sesame seeds are a rich
source of protein (18-40%). Also, sesame was reported as a rich source of vitamins and minerals. Therefore, in the
current study, the effect of wheat flour fortification with sesame flour at the ratio of 0, 5, 10 and 15 % on flour, dough,
Sangak and Barbari samples properties was evaluated.

Material and Methods: Proximate analysis of flour samples (sesame, wheat and composite flour samples)
including acid value, moisture, ash, protein and wet gluten contents of the flour samples were determined according to
the AACC methods. Water absorption, dough development time, dough stability time, degree of softening and the ratio
between resistance to extension and extensibility (R/E), of prepared dough samples were determined according to
AACC 21-54 and AACC 10-54 standard methods. After 2 h of bread baking the crust color parameters (L*, a* and b*)
were determined using the Hunter—Lab Color flex Colorimeter (Hunter Associated Lab, Inc., Reston, VA, USA).
Crumb Hardness was also measured 2 h after baking using a texture analyzer (Texture Analyzer, Brookfield, CT3,
USA). The organoleptic characteristics (taste, aroma, color, texture and overall acceptability) of the prepared bread
samples were evaluated by 15 trained panelists familiar with the traditional bread usually consumed, using 5-point
hedonic scale (5 = like extremely, 1 =dislike extremely) test. The data was analyzed by one way analysis of variance
(ANOVA). A multiple comparison procedure was performed by Duncan’s new multiple range test using SPSS
Software. Significance of the difference was defined as p <0.05.

Results and Discussion: According to the results obtained from flour samples analysis, sesame flour contained
higher amounts of protein, lipid and ash and low amount of moisture and gluten than wheat flour. Furthermore, with
increasing the amount of sesame flour, ash and protein contents of flour samples were increased, but their moisture and
gluten contents were decreased. Furthermore, Farinograph parameters including water absorption and stability were
decreased, but dough development time and degree of softening were increased with increasing the amount of sesame
flour in the formulation. The results of Extensograph test also, showed the R/E ratio, which indicates dough stability
during fermentation, was decreased when the sesame flour content increased. Therefore, the addition of sesame flour
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induced to weaken the gluten network formation in dough samples. The qualitative characteristics results of bread
samples showed that addition of sesame flour to bread formulation tends to decrease crumb hardness and had no effect
on color attributes (L*, a* and b*). Sensory evaluation results showed the higher total acceptability of Sangak and
Barbari bread samples containing 10 and 5 % of sesame flour, respectively. In these ratios the color and texture of bread
samples were also similar to related control bread samples. According to the results obtained in the current study and
based on the functional properties of sesame flour (rich source of oil, protein, minerals, vitamins and antioxidant
compounds) that reported by several previous studies, addition of 5 and 10 % of sesame flour in large scale production
of Barbari and Sangak breads is recommended. Due to the high consumption of Sangak and Barbari breads in Iran,
fortification of these breads can be effective in providing the daily needs of several nutrients.
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Table 1- Physical and chemical characteristics of Sangak and Barbari flours in different amounts of replacement with sesame

flour

Flour sample Ash (%)  Moisture (%) Protein (%) Wet(,?A:‘)“e” Acidity (%) (rzgaoé'z‘j'ig)
0 127+002° 13.23+012° 12.63+0.06° 3353+040° 140+000%  0.75+ 0.20°

Sangak 5 120+001° 12.77+0.25° 12.67+0.06° 32.80+0.10° 153+0.06°  0.75+ 0.10°
10 1.33+001° 12.23+0.06° 12.78+0.12° 32.07+0.15° 1.57+0.00°  0.76+0.152

15  1.34+002° 11.93+021¢ 1313+006° 31.10+0.36% 1.65+0.06°  0.77+0.10°

0  0.85t002° 13.23+006° 10.73+0.12° 28.97+021° 1.03+0.06°  0.65+ 0.30°

Barbari 5  0.85+001° 12.80+0.10° 10.77+0.06" 27.23+0.15° 1.10+0.02°  0.65+ 0.20°
10 0.86+001° 12.07+0.06° 11.00+0.00° 25.77+0.16° 1.15+0.00°  0.67+0.21°

15  088+0.01° 11.80+0.20° 11.10+0.00° 24.13+0.12¢ 1.25+0.06°  0.68+ 0.20°

Sesame flour 325020  0.80+0.03  20.8+0.21 - 178020  0.66+0.10
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#Data are the mean of three replicates + standard deviation. Different letters in each column indicate significant differences between
means at the 95% confidence level.
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Table 2- Particle size of Sangak and Barbari flours containing different amounts of sesame flour replacement (percentage of
above and under the sieves)

On the sieve On the sieve On the sieve Under the

Replacement of flours (%) of 475 of 180 of 125 sieve of 125

0 0.1+ 0.01¢ 10.8+0.01¢ 11.5+0.07¢ 77.6+0.022
Sangak 5 0.2+ 0.01¢ 11.7+0.01¢ 17.1+0.01°¢ 71.00+ 0.07°

10 1.1+ 0.01° 16.1+ 0.01° 16.1+ 0.07° 58.8+ 0.03¢

15 1.2+ 0.012 19.3+0.018 19.3+0.028 49,5+ 0.01¢
Standard range Max. 5 Max. 25 Max. 30 Min. 40

0 0.05+ 0.01¢ 6.4+ 0.01¢ 13.1+0.01¢ 80.45+ 0.012
Barbari 5 0.30+ 0.01°¢ 8.8+ 0.10° 15.1+0.01° 75.48+ 0.01°

10 0.5+ 0.01° 11.4+0.01° 19.2+0.01° 68.9+ 0.01°¢

15 1.00+ 0.012 22.00+ 0.012 21.1+0.01° 55.9+ 0.01¢
Standard range Max. 2 Max. 18 Max. 30 Min. 50
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* Data are the mean of three replicates + standard deviation. Different letters in each column indicate significant differences
between means at the 95% confidence level.
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Table 3- Farinograph and extensograph characteristics of dough samples obtained from flours with different replacement

percentages
Replacement of Water Development Stabilit Mixing Tolerance
ﬂml:rs (%) absorption (%) time (ll)nin) (min)y In(%ex (BU) RE (Cm/N)
0 54.55+ 0.078 1.90+ 0.14¢ 2.41+0.012 48.00+ 1.41¢ 1.65+ 0.072
Barbari 5  49.45+2.90° 1.93+0.11° 2.40+ 0.00° 51.00+ 0.00° 1.60+ 0.01°
10 47.55+ 0.49°¢ 1.95+ 0.06° 2.38+ 0.04° 54.00+ 1.41° 1.45+ 0.07°¢
15 45,50+ 0.00¢ 2.15+ 0.072 2.28+ 0.04¢ 62.5+ 2.122 1.30+ 0.01¢
0 63.45+ 0.492 2.95+ 0.07¢ 3.30+ 0.142 50.5+ 0.71¢ 1.80+ 0.012
Sangak 5 58.30+ 1.84° 2.90+ 0.14° 3.20+ 0.14° 53.00+ 1.40° 1.734 0.04°
10 56.20+ 0.14°¢ 3.60+ 0.28° 3.15+ 0.35°¢ 57.00+ 1.41° 1.63+ 0.04°¢
15 53.45+ 0.49¢ 3.65+ 0.212 2.90+ 0.28¢ 63.5+ 2.102 1.51+0.01¢

el 780 gl s 53 Sl I sine BT 01imd L eyt b 55 iliske g e A8l o 30kl Gl 1S5 s s Sikie dmosls
* Data are the mean of three replicates + standard deviation. Different letters in each column indicate significant differences between
means at the 95% confidence level
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Fig. 1. Firmness of Sangak and Barbari
Data are the mean of three replicates + standard deviation. Different letters in each column indicate significant differences between
means at the 95% confidence level.
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Fig. 2. Crust color of Sangak (a) and Barbari (b)

Data are the mean of five replicates + standard deviation at the 95% confidence level.

Table 4- Main fatty acids profile of wheat and sesame flours and bread samples (%)

Bread sample

Main fatty acids

Palmitic (C16:0) Stearic (C18:0) Oleic (C18:1) Linoleic (C18:2)
0 23.94+ 0.882 3.99+ 0.02° 17.37+ 0.87° 46.15+ 0.982
Sangak 5 22.10+ 0.15° 4.92+0.19? 19.81+ 0.392 44.63+ 0.48%
10 21.99+ 0.36° 5.556+ 0.202 23.73+ 0.60% 44.79+ 0.27%
15 20.48+ 0.12¢ 5.76+ 0.05° 27.94+ 0.072 43.65+ 1.05°
0 23.03+ 0.502 4.20+ 0.04° 17.93+ 0.99° 46.53+ 1.032
Barbari 5 22.51+ 0.27° 5.05+ 0.812 19.70+ 0.48% 45.01+ 0.52%
10 21.15+ 0.26° 5.22+0.17° 23.98+ 0.612 45.00+ 2.36%
15 20.65+ 0.51¢ 5.84+ 0.05° 27.19+ 0.522 44.08+ 0.58"
Wheat flour 23.83+ 0.81 3.75+ 0.38 17.27+0.21 46.25+ 0.71
Sesame flour 11.07+ 0.20 2.66+ 0.30 40.36+ 0.30 42.52+ 0.50

sl 720 ool o )3 by Sile s I gine BN 0simd )Lt 5y )3 Caliro g ys LBl g0 )Mkl Blysl E ) SS dw (ke dmodls 3
* Data are the mean of three replicates + standard deviation. Different letters in each column indicate significant differences between
means at the 95% confidence level.
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Fig. 3. Sensory evaluation of Sangak (a) and Barbari (b) with different percentages of sesame flour.
Data are the mean of fifteen replicates+ standard deviation. Latin lowercase letters indicate significant differences between means at
the 95% confidence level.
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