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ABSTRACT

Flat breads are staple food and main source of ohgtarate in Iranian food cart. So to increase theritional
value of bread and decrease its waste we can aitdinper mixing of wheat flour with white bean floblour of
white beans is rich source of protein, carbohydsatminerals and some essential amino acids sudysate that it
could be used as a nutritional supplement. In tres@nt study, the addition effects of 10, 15 ang&t@ent of white
bean flour on chemical and staling properties @ilan industry and traditional Barbari breads hasdn studied.
At first various chemical tests such moisture mesrsent, ash, protein, fiber, and pH was conductedamples of
wheat flour and white beans flour according to #h&CC international standard with three replicationkhen
samples of bread traditionally and industrial haseb produced and chemical tests including protéiver,
moisture, ash and staling test were conducted sétisory method and according to AACC standard.H@rother
hand data statistical analysis with completely ramdzed design method, Duncan test and MSTATC sefttdhe
level of a<1% was performed. Results of chemical test showatl the used flours for Iranian industry and
traditional Barbari breads production is approprat Besides the performed chemical tests on breatblss
showed that using higher levels of white bean flaareased amount of protein, fiber, moisture asti af breads.
Also in evaluation of staling with sensory methgdplnelists showed that, the industrial and tratitil Barbari
samples with 10% white bean flour were diagnoserkrdesirable.
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INTRODUCTION

cereals are the first agricultural products thatnhano used for food and today in the most countriesiges the
highest amount of calories, protein, fiber, vitasnand minerals for the people. Among grains, whleatto special
nutritional and technological properties is undiergion of the most people and the highest consompf these
food products that can be noted is bread [17]. Bres a staple daily food for world people in maoyrtries
provides significant part of energy, protein, maisrand B group vitamins. In Iran daily 60 percesaibries and 50
percent protein is provided by bread, especiallynder privileged area [20]. In a general clasatfan based on
shape and form, breads can be divided into two magops, flat bread and bulky bread [20]. Flat Heeare one the
main form of wheat consumption in many countrieshsas the Middle East and North Africa that alledathe
most consumption to it among all of the bread anlbecause it has a good texture and flavor antltoesther
breads is slightly cheaper [23]. From common flegddls in the country we name of Barbari, Lavasltitoda,
Sangak and rural or local breads [20]. Barbari¢hisa flat and traditional bread which is maderfrSetareh flour,
shell flour or the mixture of both, along with watealt,yeast or sourdough has been prepared andotiked on the
hot flat surface is [24].Statistics have shown tiratre than 30 percent of traditional bread produlcts to low
quality are waste. Among traditional breads whick ased in the country the highest percentage efviaste
belongs to Barbari bread, Lavash and Sangak ttetosit16.4 to 16.7 percent. Also Taftoon wasteeported 10
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and in industrial Lavash bread is 11.3 percent.[M&wadays, various combinations of other graiaarfl soy flour,
enzymes, emulsifiers, and the gum and ... are inskeckad formulations [16]. one of the best adé#iis white bean
flour which is one of the best alternatives for at#our in bread production and baking other pidike tortillas
and snack[6,5] . The nutritive value of white be&énsch source of protein (20-25%), carbohydré&i@-60%) and
small amounts of fat (1percent) and vitamin anderais [25, 9]. In addition legumes next to graiawveh higher
protein content and composition of amino acids, yrigsine essential amino acid and limited amount&is amino
acids(methionine, cysteine and tryptophan) [29,E8)m benefits of eating whole grains can be meetioto being
helpful in intestine health because beans are swmlrces of dietary fiber that after entering thdowoand
fermentation by intestine flormicroby and creatstgprt-chain fatty acids is effective in people Hed9,8,27]. In
addition, the legumes starch is slowly digestediciviiesults in decreased glucose and glycemic inddwxes [8,
19]. Other studies have shown that consumptioegiiines, especially white beans reduce weight wthistfeature
block thea-amylase enzyme of starch bean that outcome valtgmit complex sugar to simple sugars and decreased
carbohydrates produced energy [28]. In additiorximgi different types of legume flours with food ifeulation that
are prepared from cereals flour create a variefje@burs that complete texture quality proteinttban balance the
nutritional value of the final product [13]. Alsoytto find alternative sources of protein for hunmarrition leads off
to do research on various legumes in developingtcims by making the reason for this extensive arde
abundant and inexpensive legumes as a potentietesoti protein for people in these countries ass kble to meet
their protein from animal sources [7].

Ndife et al (2011), as a evaluation of the nutrigiband sensory quality of breads produced fromleviadheat and
soya bean flour blends mentioned that adding ofl&i0,20,30 and 40%, soybean flour bread formadatihe
increased levels of protein, fat, fiber , ash andistare and also reduce the food energy value fiealo
carbohydrate and volume of bread. Evaluation ofsgnbreads of fortified with soy flour in terms adlor, texture
(except the flavour, aroma) gained a higher detivae the control sample [18].

MATERIALSAND METHODS

At first wheat flour with extraction rate 82% froconsumption of Tehran Bakhtar flour factory in Tathiand white
beans flour, yeast (Iran molass Co.), salt (Hediel) and polyethylene bags used for packaging Babba@ads was
prepared .Then white beans flour in quantities@f15 and 20% added to the star flour was usedrahubtrial and
traditionally Barbari bread were produced .Consainples (with wheat flour and no white beans flauth code
C,; (industrial) andgtraditional) and samples contain levels of 10ahfl 20 percent white bean flour, respectively
industrial Barbari bread with codeg |, and k and traditional Barbari breads with codes T, and T has been
specified. Then the chemical test conducted witbettreplicates on wheat flour and white bean fima after that
chemical tests on all samples with different mixpegcentage of white bean flour (10, 15 and 20%ewi®ne. The
tests include measurement of moisture (AACC, Nol@® pH (AACC, No. 2-52), Ash (AACC, No. 08-01),
Protein (AACC, No. 46-12), Crude fiber (AACC, N&2-30) were[4].Then to evaluate samples of Iraimaustrial
and traditional Barbari bread staling by sensorythm@ used International standards AACC, No 74-30ewe
used[4].The staling testing by sensory methodhégeriod of 24, 48 and 72 hours after baking #rapes were
performed separately in polyethylene bags at amiésnperature together were Barbari bread and @aiesamples
were given to evaluate the panelists. Taste téstierbased on the questionnaire were touchingrauiby panelists.
Taste criteria were: Time assessment to get reagdyallow a mouthful and survey of flavour, smekdd terms,
such this test was to evaluate the force requoddtter bread.

Statistical analysis
For statistical analysis tests, from variance aigJ\Duncan test and MSTATC software was used.

RESULTSAND DISCUSSION
The results of chemical analysis of wheat flour amite bean flour are presented in table 1. Alsdables 2 and 3,
respectively, the results of chemical test andistprate evalution of Iranian industrial and titéatial Barbari bread

samples has been mentioned.

Tablel .Results of the chemical characteristicstest of wheat flour and white bean flour

Materials Protein (%) Fiber (%) Ash (%) Moisture(%) pH
Wheat flour 11.32 0.71 0.84 13.24 6.3
White bean flour 21.66 3.42 4.01 8.45 6.5
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Table 2.Results of chemical testsof Iranian industrial and traditional Barbari breads containing of white bean flour and control

Treatment Protein (%)  Fiber (%) Ash (%) Moisture (%)

Iy 12.78+0.18 1.703+0.09 3.04+0.18  30.53+0.21
I2 12.84+0.28 2.117+0.08 3.45+0.17  30.82+0.67
I3 12.98+0.20 2.917+0.04 4.467+0.12 31.11+2.12
T: 12.7740.12  1.68+0.02  3.010.1% 30.5+3.14
T, 12.81+0.17 2.1+0.F 3.44+0.13 30.8+2.88
Ts 12.86+0.18  2.9+0.12  4.43+0.2% 31.1+2.45
C 11.43+0.18 0.753+0.11  1.44+0.09  30.45+2.64
C, 11.4+0.1% 0.733+0.18 1.43+0.07  30.43+3.1%

In each column, means that at least one commasr kete not significantly different according to Duams test at level 1%

Table 3.Test results of staling level with sensory method in Iranian industrial and traditional Barbari breads containing of white bean
flour and control

Treatment I1 I, B T, T, Ts C; C,
24 6+0.2 6+0.2T 6+0.22 5.33+0.3% 5.33x0.5F 5.3+0.6%F 4.33+0.39 4.33+0.54
48 5.66+0.33 5.33+0.47 5.33+0.38 4.6+0.12" 4.66+0.27 4.63x0.49%  4+0.28 4+0.79
72 5.33+0.31 4.66+0.38"° 4.66+0.38" 3.66x0.24 3.66+0.18 3.66+0.18 3.66+0.4% 3.66+0.9%

In each row, means that at least one common latenot significantly different according to Duncatest at level 1%

Results of chemical tests showed in table 1 thaawHour and white bean flour were suitable fag finoduction of
industrial and traditional Barbari breads.

Evaluation of results of the chemical test in Iranian industrial and traditional Barbari breads

Results of Comparison between samples chemicabtésaditional and industrial Barbari bread inleaB indicates
that in terms of protein, fiber, ash, in the allitetbean flour containing samples compared to cbsamples, there
are significant differences. So that the proteiveleby adding white bean flour in samples of indastand
traditional Barbari bread compared to control s@sphas increased significantly. Research has shbatnthe
reason of protein increase in samples containinigevidean flour bread is generally due to the higiretein content
of legume next to grains [26]. So, adding the whigans flour in different amounts to bread incrdabe quantity
of protein production in both industrial and tréamliial Barbari bread and treatments gfahd T; has the highest
amount of white beans flour (20 percent white befams’) were the highest protein and control samgeand G
(without white bean flour) were the lowest rateludt. Obtained results were similar with the resoltstudies Lee
et al in 1998 and Mahadevamma and Tharanthan i PO 26]. Also the result of table (2) was fouddkat in
term fiber level between all of the treatment there significant differents. On the other handiruyeasing level of
white bean flour instead of wheat flour in produtedad, fiber level has increased. In every twopasindustrial
and traditional Barbari bread treatmentand T; have the highest fiber content an every two céistenples ¢and
C, (no white bean flour) had the lowest it. Findingsh the results of Perez-Navarrete et al in 20GGcimed that
expressed high levels of alternative white beanrfigproducts, baking the fiber was increased [21]ti® other
hand, adding white beans flour increases samplesaspared with control, while in the two sampkheitional and
industrial Barbari bread treatmentg,ahd T; (containing 20% white bean flour) with highest astd two control
samples €and G (no white bean flour) had the lowest it. Also iarBari bread industrial between treatmentsnid
I, and in Barbari bread traditional betweenahd T, the difference was not significant<®.01). The reason of ash
increase in samples bread containing white beam fleere was a high mineral in white bean floursdash content
of white bean flour, which is far higher than whélatir the natural increase of the ash-rich proslinas been [10].
According to the results Dhingra and Jood in 200d Hdife et al in 2011 by increasing the leveldegfume flour
instead of wheat flour in products fortified hasrigased ash level [11,18].Moreover, the result@pfwas found
that adding white beans flour, moisture content@as compared to control treatments significantigréased
slightly, while both industrial and traditional Beari bread treatments &nd T (containing 20%white bean flour)
highest moisture and every two control sampleen@G (with out white bean flour) were the lowest. Irddibn, it
was found that;land b and & industry Barbari bread showed significant differes between treatments were
observed, but no significant difference betweeattrents { and G. Also traditional Barbari bread in the same
situation was observed between treatmert®.(il). The Reason of moisture increase in samplkedbcontaining
white bean flour is generally duo to increase fibentent. The results with Akhtar et al researcults in 2008 and
Maneju et al in 2011 was consistent and they replotthat with the increase in moisture content wittreasing
fiber content has a direct relationship [3,15].

Results evaluation of staling test of Iranian industrial and traditional Barbari bread with sensory method
Samples staling test results of industry and tiaakid Barbari bread after cooking by panelist wagestigated by
Weber came in table 3 after 24 hours of cookingetimere observed, treatmentsly and k had the lowest staling
(no significant difference between the treatmemtstaining white beans flour) and, @nd G treatments had the
highest rate of staling (significantly differentttviall treatments) §0.01). In addition, after 48 hours of cooking
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time, treatment,l had the lowest staling (no significant differength other treatments containing white beans
flour) and treatments control,Gnd G had the highest rate of staling. While the contrebtments with all
traditional treatments containing white beans flolur T,, Ts) no significant differences §0.01). After 72 hours of
cooking time, the least staling quantitatively bejed to J(no significant difference withyland &, and significant
differences with other treatment)and between otteditional treatments including white bean flourdacontrol
treatments with equals point and lack of significdifference, had the highest rate of stalingQ®1). These results
with observations of Abdel-Rahman in 1978 , Abdd#ain 2000 was consistent that expressed witlerifit beans
flour substitution with wheat flour in the formuien prepared Bread, 5 and 10 percent levels duode@ase of
water uptake and levels 15 and 20 percent is redoteater absorption in rich products, texture W rigid [2,1].

CONCLUSION

The results revealed that the addition of whitenbdaur has different effects on chemical parangetsr product
staling. So that the chemical characteristics, withaddition of white bean flour to traditionaldandustrial Barbari
bread samples, protein, fiber, ash and moistuneased compared to control samples and samplesicedt20%
white bean flour had of the rated characteristicd ieatment control had the lowest score. Théngtaensory
method, it was observed that with increasing pdreenchment increased staling. Evaluators so ttiatsamples
fortified with 10% of white bean flour preferredetiother sample. So, high intake of Barbari and Eavaread as
second in the nation, offering cooperation to redwaste and improve the nutritional quality is tfag importance.
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