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ABSTRACT

Additional of defatted soybean flour was causedcanrg bread by essential amino acids, vitamin ariderals. By
using sourdough in bread production, properties dafugh's texture, flavor and smell will be improved,
comparison with bread made by yeast. In this redgeadefatted soybean flour in 3, 5 and 10 percesrewnixed
with wheat flour then rheological properties of diwwere evaluated by Farinograph and Extensograyter this,
with adding of 25 percent of Lactobacillus Plantarisourdough on dough, some of rheological propeniere
evaluated again. Farinograph results showed thareasing rate of enrichment with soybean flour, wassed
increasing rate of water absorption, developmemeti dough stability, resistance and valorimetry ham
Furthermore, Extensograph results showed that tmegt with different percent of soybean flour andrdough
had less energy than in comparison with dough lizaing soybean along. On the other hand, the ratesb and
protein in bread that enriched by soybean flour afeb mixture of soybean flour and sourdough weoeenthan in
comparison with control bread. However, the rateash and protein in bread with sourdough were ld&m
without it. Finally the results of sensory evaloatishowed that toast bread which contains 5% saylflear and
sourdough, has the most acceptability regardintheoother samples.

Keywords: Soybean Flout,actobacillus PlantarumToag Breads.

INTRODUCTION

Today in most countries of the world grains areardgd as the most important providers of calori®tein,
insoluble fibers, vitamins and minerals needed Hfoman beings [5]. Of among grains wheat flour hagjue
viscoelastic properties and can preserve gaséwiddugh; this is related to its gluten proteinwideer wheat flour
is poor at essential amino acid Lysine whereadlsay contains significant amount of Lysine [17bySis belonged
to Leguminous family and contains nine differenddg which its agricultural variety is of Glycine mapecies.
This product has been consumed for almost 5000syexad today it has different usages in dairy imgusheat
preparation and bakery products [23]. It has bessd dor the first time in the U.S in 1940 in bréadmulation due
to food and medicinal properties [16]. At presdantet soy flour is regarded as the most inexpensigetable
protein of high quality which contains 50% proteind all of essential amino acids needed for huneémgls. Tsen
and Hoover (1973) found that enrichment of wheatirflwith 12% high fat soy flour enhanced proteimtemt and
quality of bread [27]. Also Mc watters (1978) reaal that inclusion of 10% soy flour in cookies fadation hadn't
any negative effects on texture and sensory priegedf the product [22]. Fulmer (1989) showed tay isolate
and whey can be replaced successfully with nonfatniilk in cake production without any negative e=ffs on
product quality [11]. In order to determine rheabad properties of soy, triticale and lupine floraplaced with
wheat flour at 5 and10%. Doxastakis (2002) perfafmeesearch and found that inclusion of 5 and §$he and
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soy flour increased dough resistance and decrdarsedl volume. It also led to intensification of strgolour and
center colour of the bread [8]. Use of sourdougbnis of the oldest biotechnological processes @adbiproduction
which results in an improvement of dough propertikaigh texture, aroma and flavor as well as irszea# shelf-
life, retardation of mould growth and inhibition aipe decay in bread due to common activity of teeasd lactic
acid bacteria in the sourdough [24]. Gul (2005)d&td optimal conditions of fermentation by the yeas
Saccharomyces Cerevisiaad lactic acid bacteria in sourdough and fourad tinead samples prepared with 1.5%
Lacto Bacillus Amylophilusand 1.5% Saccharomyces Cerivisabad the best rheological properties[12].
Furthermore previous studies showed that lacti¢eacin sourdough have positive effects on brextute due to
production of metabolites such as organic acidspelysaccharides and enzymes during fermentatamninétance
the obtained exopolysaccharids can be replacedswitiie hydrocolloids used as bread improver and sware of
them contain peribiotic properties. Also organiédacinfluence protein and starch of the flour aedutt in pH
reduction, increase of enzymatic activity (proteaswl amylase), staling retardation and improvenwnthe
obtained bread. In addition, fermentation processourdough leads to increase of bioavailable acgamaterials,
reduction of phytate remained at the bread and rer@ment of aroma and flavor of the product [2].gbneral,
bread commercial preparations are digested easilly therefore have strong glucose and insulin respoBo
consumption of breads containing sourdough decrgmsgin and glucose response compared to breattinta
sourdough. This is probably due to slowing stonsadefecation by acid lactic produced during ferragoh of
sourdough [16]. Bread is one of the most high corisg food products in the world and its enrichmbat a
significant role in improvement of people nutritidrherefore in this research soy flour and sourtiougre used for
the said aims.

MATERIALSAND METHODS

Initial ingredients

Wheat flour with extraction degree of 68% was aledi from Sahar Bread Co., defatted soy flour washased
from Behpak Co., bakery dried yeaSa¢ccharomyces Cerevis)awas prepared from Iran Molasses Co., vaccum
dried of cultureLactobasillus PlantarunfATCC 43332) was obtained from scientific and isiial research center
of Iran. Treatments include: C: control, 1.386 soy flour, $ 5% soy flour, $.10% soy flour, SB.3% soy flour

+ 25% sourdough, SIH% soy flour + 25% sourdough and SD0% soy flour + 25% sourdough.

Chemical tests of flour and bread samples

Chemical tests carried on the wheat flour incluttesl following parameters: moisture (according telinational

standard AACC 44-16), ash (according to internaiatandard AACC 08-01), protein (according to linédional

standard AACC 46-12), wet gluten (according to 18%11), pH (according to AACC- 52-02) and sedimtota
value (according to AACC 116). Chemical tests eardn the soy flour included fat and fiber (accogdio AACC

32-10), moisture, ash and protein (according tostid standard methods). Also chemical tests chamethe bread
samples included moisture, ash and protein acoptdithe said standard methods [1,18].

Dough rheological tests

In order to determine certain rheological properti¢ control dough samples as well as doughs peedpaith 3, 5
and 10% soy flour, Farinograph test (according faC& 54-21) was used. Also Extensograph test (adogri
AACC 54-10) was carried on three other dough sasnfdentrol, different amounts of soy flour and dtmur
along with 25% sourdough).

Bread sensory test

In order to evaluate aroma and flavor of bread $asngualitatively, sensory was used. In this regantie experts,
trained and untrained assessors were participatddei test. At first, samples were coded followaapling and

cutting. Samples then were analyzed by four expieots Bread and Grain research center of Tehrans@g

assessors (panelists) determined certain scoreardona and flavor. The highest score for aroma aand the
highest score for flavor was 15.

Preparation method of microbial suspension

At first vaccum dried ofLactobasillus Plantarum(ATCC 43332) was transferred to culture environtneh
"Sourdough Media Broth" and then was incubated 28C3for 48 hours according to direction issued tanl
industry and scientific research center. Sincertaitetime is required for bacterial growth andaof incubation in
order to inoculate microbial suspension to breadgtip therefore the said culture medium should beriéeged
(50009, 15 min and 4°C ). The obtained supernatas then washed with physiologic serum followedréy
centrifugation. Absorbance was determined throymtisophotometer followed by bacterial count [10269.
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Preparation method of sourdough and its addition to bread dough

In order to obtain sourdough, 180 ml of microbiasgension (fresh cells were added to sourdougévat bf 1§
cfu/ ml) and 0.25% oSaccharomyces Cerevisiaere used per 300g of wheat flour. The obtainetdwas then
mixed in a mixer (60 rpm) followed by transferritm sterile bathes and incubation at 32°C for 24halfy 25%
sourdough by soy and wheat flour weight was addeghth blend with three percents of 3, 5 and 108. fixture
was stirred for an additional a few minutes (60 Yp8y26].

Preparation method of toast bread and baking procedure

In order to obtain toast bread, raw materials (wiilear, water, salt, the yeaSiaccharomyces Cerevisiaegar,
liquid oil and improver) were first prepared andigtged. Three percents of soy flour (3, 5 and 18)enthen added
to wheat flour followed by mixing in making-dougank for 10 min. Other dry and powdery materials evéren
added to the obtained blend. Mean while water vaaked to the mixture. After through mixing of floand water
and appearance of a shapeable mass (dough), iegiahg of the samples was performed for 10 mim&slices of
dough with approximate weight of 450g were molded anedial fermentation was performed after a 10 min
resting. Finally dough pieces were transferredetmentation chamber so that final fermentation pexsormed at
30°C and relative humidity of 80% for 40 min. Breladfs were entered into rotating oven at 220-23@&king
time of toast breads was about 45 min which of seulecreased due to dough enrichment with soy. flour

Statistical analysis
Statistical analysis was performed by using corepfetandomized design and the mean comparison was dy
Duncan's multiple range tests [8].

Tablel. M ean value of chemical assessments of wheat flour

flour Wet Gluten% Ash %  Protein % Moisture% pH Zeleny Number
Wheat flour 29.75 0.46 10.62 13.33 5.9 35
Table2. M ean value of chemical assessments of soy flour
flour Moisture% Ash% Protein% Fat% Fiber
Soy flour 7.652 6.53 53.13 1433  5.99
Table3. Mean comparison of chemical experimental bread (%)
Treatment C S S, S SD, SD, SDs
Moisture  30.70 35,60  36.47 4149 3419 3448 42.10
Protein 13.07 14.1fF 1526  17.44 13.4%¢ 145 14.68
Ash 0.6059 0.6630° 0.8062" 0.814% 0.5957 0.6774“ 0.7579"

Means within row followed by the same letter aregignificantly different (P<0/01).

Tabled. Comparison of resultsfarinography test on bread dough containing soy

Treatment Water Dough Development Dough Stability Dough softening Dough Softening Quality
Adsorption (%) time (min) time (min) after 10 min after 12 min Number
(B.U) (B.U)
C 60.59 489 6.25 61.5 97 73.8
S 61.17 4.93 6.8 58.5* 8g 75.8
S 62 53 ” 53.9¢ 9£ 84.5
S 64.35 6.45 7.° 47.5 94.33 85

Means within column followed by the same letterraresignificantly different (P<0/01).

Table5. Mean comparison of results extensograph test on breads dough containing soy and sourdough + soy

Scholars Research Library

Treatment Energy Resistance Dough Resistanceto
(cm?) to Extensibility Extension /
Extension (mm) Extensibility
(B.U)
45 90 135 45 90 135 45 90 135 45 90 135
C 83 108 1087 22.8 448 537 154" 138 126 1.9 3.26 4
S 82 95’ 108.7 264 337 385° 168 159 155 1.58 2.13 2.46
S 87 8g 94.3 30T 333 391 160 150% 142 1.87 2.23 2.g
S 74 9 97.6 26T 317° 394 16T 163 146° 1.66 > 2.66¢
SDy 33.3 475 AT 187 300° 336 120 1107 9g8* 153 2.76 3.43
SD; 40 58 546 228 370 43¢ 9F 108" 8gd 3.F 3.36 4.8
SD; 50.6 55.6 56.3 260 293 282° 124 119 108 2 273 3.3
Means within column followed by the same letterraresignificantly different (P<0/01).
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RESULTSAND DISCUSSION

Tables 1, 2 and 3 show properties of flour sampldgected to chemical tests. Adding 25% sourdoegluced
protein and content of produced breads and hadfisamt effect on the moisture content. Resultsaoi#d from
Farinograph test (table 4) showed that water alisorpdevelopment time and stability of dough adl ae quality
Number (valorimetric value) increased due to insiegenrichment with soy flour.

Chemical tests of bread samples

Table 3 shows results related to bread sampleshwirize subjected to chemical test. It was shownitltaease in
enrichment with soy flour caused an increase instnoé content of the obtained breads.a8d SIQ treatments
showed the highest moisture content and had sigifidifference (P<0.01) with the other treatmefte samples
had more ash and protein content leading to higla¢er absorption; this is probably due to additiénlefatted soy
flour in their formulation. The least moisture cent was related to control sample. These results imeaccordance
with findings of Brewer et al., 1992 [3]. Also n@gsificant difference was observed between,SED;, S, and $
treatments regarding moisture factor. However theas a significant difference between control wesit and
treatments containing soy flour and sourdough frybdue to addition of soy flour to bread formutatisince it
had more ash and protein. However sourdough hady'tsignificant effect on bread's moisture. Theeeffof
sourdough on the moisture content of the produdefgended on fermentation condition. As you canfree®n table
3 as enrichment of soy flour increased, protein@atnof the obtained breads increasedr&tment had the highest
protein content and a significant difference witle bther treatments (P<0.01) where as controlnveait showed
the lowest protein content. In fact adding defateg flour which contained 50% protein led to aor@ase in
protein content of the obtained breads. Theseteeagtee with studies of Dhingra and Jood (200JL)AlB0 protein
content of bread samples containing soy flour anddough is more than that of control samples dywésence of
soy protein. However bread samples containing fust flour had a little more protein than bread sasp
containing soy flour and sourdough. This is propatilie to activity of protease enzymes in sourdoudiich
resulted in decomposition of proteins[2]. It shoblel mentioned that bread sample containing 3% ky &ind
sourdough was the only sample which hadn’t a dicamit difference with control bread due to applmatof less
soy flour (consequently less protein). Based ofet8lt was shown that as enrichment increasedasheontent of
the obtained breads increased significantly so tathighest amount was related tpa®d $ treatment and the
lowest a moist was related to control treatment ftue to presence of lots of minerals in soyrflwhich causes an
increase in the ash content of the enriched produwse results are in accordance with finding®lihgra and
Jood (2001). However addition of sourdough to brfeachulation resulted in a decrease in the ashectrgrobably
due to presence of organic acid produced duringdatation.

Farinograph test of flour samples

Based on table 4 a significant difference was aleskbetween Sand control treatments with the other treatments.
Furthermore $treatment showed the highest water absorptioovi@t by $ and $ treatments. The lowest water
adsorption was observed of C treatment. In geniecat¢asing soy flour content and consequently npoogein and
ash increased water absorption. The studies shathtgher amount of ash which is an indication afsence of
more bran particles in flour leads to increase @&ewabsorption [25]. Also presence of hydroxylup® in structure
of each kind of fiber causes more hydrogenise bamt$ consequently more exchange with water leatbng
enhanced water absorption. Regarding the factaloabh development time, there was no significaffeidince
between C, Sand S treatments; however;Sreatment which had the highest dough extensioe tshowed a
significant difference with the other treatments@®1). No significant difference was observed lews, S, and
S; treatments with respect to dough stability timewhver all of them showed a significant differengith C
treatment so that the least dough stability weateelto control treatment and the highest of thilek was belonged
to S treatment followed by Sand $ treatments. Regarding relaxation degree of doaghpfes after 10 min, there
was no significant difference betweepa®d $ treatments but other treatments showed signifiddfgrence so that
S; treatment had the lowest relaxation degree an@g&ment had the highest relaxation degree follole& and
S,. In fact enrichment with soy flour decreased dougjhaxation degree. It should be mentioned thatrieasuring
dough based on farinograph properties, dough gtatiihes were signified as follows: between 0-Zmaery poor,
2-4 min poor, 4-7 min intermediate to strong, 7l strong and 10-15 min very strong [28]. Consittedough
relaxation degree after 12 min there was no sicgnifi difference between treatments.

Furthermore dough relaxation degree increased &#temin over 10 min determining bakery value ouflguality
number is an important factor in farinograph téstthis research it was shown that as enrichmettt say flour
increased, bakery value increased so that the $tighelity number is related tg Beatment followed by Sand S
treatment. Control treatment had the lowest quakityes; however there was no significant diffeeeshetween S
and C. A significant difference was observed betweentrol with $ and 3 treatments (P<0.01). In general
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increase in enrichment with defatted soy flour aonhg 50% protein led to increase in water absomnp
development time, stability and quality value, aledrease in relaxation degr

Extensograph test of flour samples

Table 5 shows that at eachdhrtimes of 45, 90 and 135 min, bread samples icémgasoy flour have more s-
curve area (energy) compared to bread samplesiconfaoy flour and sourdough due to presence wgfpsoteins
which leads to dough strengthening. Addition ofrslough deceased sub eurve area or samples energy leadin
dough softening, reduced viscosity due to enzymatiivity (especially protease), formation of soawds anc
dilution of gluten network [2]. Also dough stretoésistance during 45 min increased wéated to SD treatment
as sourdough added to samples and this treatmewesha significant difference with the other onesbably due
to less soy flour percent and consequently redymexdein as well as presence of enzymes formed d
fermentation. Dring the times of 90 and 135 min a reduced resistao dough stretch was observed al
treatments compared to control treatment. Decrigaitgs index is an indication of dough stabiligduction. Base
on presented data extensibility of dough s#s containing soy flour was more than that of airtreatment a
times of 45, 90 and 135 min and this trend incréasgnificantly by addition of sourdough to samp{€s0.01).
Extensibility indicates gas and water retentionperties of dough which duces staling and retains bread freshr
Based on table 5 you can see tha, treatment had the highest relative value (propontibresistance to extensic
at three time intervals of 45, 90 and 135 min. Toveest relative value at 45 min was rel: to SD, treatment and at
90 and 135 min was related tg tBeatment. In general by increasing fermentatioretiproportion of resistance
extension increased in all treatments especialtyeiads containing sourdough. Results obtainetdrptesent udy
agree with studies of other researchers [6, 8,

Sensory evaluation

The effect of adding sourdough and different concentration of soy flour on aroma

Figure 1 shows that control treatment had bettemarthan treatments containing soy flour. (paring these
treatments with treatments contain soy flour angtdough show that S, treatment gained the highest aroma s
and the lowest score was related tcs. In fact by increasing enrichment of dough withatited soy flour, arom
score decreased is probably due to grass or bean aroma offkmyr. However breads containing sourdough
better aroma compared to soy flour breads duedeepice of proteolysis enzymes and decompositicGoioie of
dough proteins. Proteolysis leads to formatif free amino acids which in turn enhance aro

Not only free amino acids had a role in formatidngood aroma but also some aldehydes and ketorgésa
determining role in this area so that they are ndggh as basic sources of producing aromatic cunds. In other
words sourdough breads had more volatile compoamds consequently higher sensory score. Generathc

bacteria can produce different aromatic materialshat basic properties of sourdough breads (sagtue arom:
and flavor, formatia of suitable metabolites) are function of micrélspecies used, raw materials, presenc
carbohydrates and baking process. In addition ptsdesulted from fermentation in sourdough arédamnd aceti
acids which produce. Flavor and it seems acetic acid intensifies the effect of other aromatompounds
However kind of aromatic compounds of the breadegdny used stub [4,9,1

10 - a ab ab abc be
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2sd 1sd ¢ 1s 2s 3sd 3s

score of odour

sourdough and soy concentration(%)

Figl. M ean comparison of fragrance between treatments
Columns marked by same letter are not differenP&0.05).

The effect of adding sourdough and different amounts of soy flour on taste and flavor
Based on figure 2, SDireatment gained the highest taste score and thestoscore was related to ; and 3
treatments; there was no significant differenctween them but they showed a significant differewié all other
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treatments(P<0.05). By increasing enrichment ofgthowith 10% soy flour, taste quality reduced prdbatue to

bean taste of soy flour however sourdough addijave a better taste to ; breads compared t¢; bread which is
due to positive effect of lactic and acetic acidsourdough. However if acetic acid in sourdougtréases mor

than permit table extent, growth of yeasts preskatesourdough is stopped leading to unpalatalie. The lowest
taste quality score was related to; treatment which contained the least amount of myr fand addition of 259
sourdough to this treatment led to formation ofcairstaste. Results of previous studies showed thate of

sourdough is deended on stutter culture, flour's ash content f@nchentation time and dough efficiency wh

influence bread taste [13,15,20] .
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sourdough and soy concentration(%)

Fig2. M ean comparison of taste and flavor between treatments
Columns marked by same letter are not differenPat{.05)

CONCLUSION

Results showed that protein and ash content of toaads (soy flour as well as soy flour in additito sourdough
was more than those of control bread (wheat flahgrefore using the said breads improves indivigluhet anc
can enhace protein content of the bread by paying a lititece. Furthermore required mineral materials inhe
breads are available due to presence of phytasgmenin consumed sourdough. This leads to increds
bioavailability of mineral elements in soy fir. Regarding farinograph and extensograph promerievas founc
that addition of defatted soy flour to wheat flogsulted in an increase in water absorption, deveént time an
stability of dough. Moreover sutuirve area was decreased with addiiof 25% sourdough to all of treatmel
containing soy and wheat flour. Other results gtediin this research showed that inclusion of 26#rdough ir
addition to 5% soy flour improved aroma, taste dliagor of obtained breads due to proteolysis prew@nd
formation of different aromatic compount
REFERENCES

[1] AACC, 2003. Approved Methods of the American Association ef&l Chemists, St. Paul, MN. U¢

[2] E. K. Arendt, L. A. M. Rya, F. Dal BelldJ. Food Microbial, 2007, 24(2), 165-174.

[3] M. S. Brewer, S. M. Potter, G. Sprouls, M. ReinhiJ. FoodQuality, 1992, 15(4), 24'-262.

[4] J. C. Baker, H. K. Parker, K. L. FortmarCereal Chemistry 1953, 30, 22-30.

[5] R A. Castro, R. F. Castro, M. C. Garcia, M. L. MariJ. Food Chemistry2007, 100, 94{-955.

[6] C.I. Clarke, T. J. Schober, P. Dockery, K. O’'Sudhy E. K. ArendtCereal Chemisti., 2004, 81, 409-417.

[7] S. Dhingra, S. Jood;. Food Science and Technol., 2001, 39, 213-222.

[8] G. Doxastakis, I. Zafiriadis, M. Irakli, | Marlani, C. Tananaki). Food Chemistry2002, 77, 219-227.

[9] M. De Angelis, G. Gallo, M. R. Corbo, P. L. meseney, M. Faccia, M. Giovine, M. GobbeJ.Food Micro.,
2003, 87(3), 259-70.

[10] F. Dal Bello, C. I. Clarke, L. A. M. Ryan, H. UImeF. J. Schober, K. Strom, J. D. van Sinderenclin8rer, E
K. Arendt;J. Cereal Science2007, 45(3), 309-318.

[11] R.W. Fulmer; Use of soy proteins in bakery and @epeoducts. In proc. Of the Vrld Cong.American Oil
Chemistry, 1989, Champaign, IL, P.42

[12] H. Gul, S. Ozcelik, O. Sagdic, M. CertJ. Process Biochemistry2005, 40, 691697

[13] M. Gobbetti, M. S. Simonetti, A. Corsetti, F. Saetli, J. Rossi, P. DamianFood Microbiology., 1995, 12,
497-507.

[14] M. Gobbetti, M . Angelis, A. Corsetti, R. CagnTrends in Food Sci. & TechnoPQ05, 16(1-3), 57-69.

[15] A. Hansen, B. Hansen; Flavor of sourdough wheaadcrumb. Zeitschrift fur Lebensmittel Untersueg unc
Forschung.1996, 202(3), 244249

2543
Scholars Research Library



Sara Movahhed et al Annals of Biological Research, 2012, 3 (5):2538-2544

[16] Y.H. Hui, LM. Goddic, AS. Josephsen, J. WKipNPS. Stanfield, Hantook of Food and Beverage
Fermentation Technology, Marcell Dekker, Inc, Newrk; 2004; PP.350-356.

[17] H. Hoogen kamp. Soy protein and formulated tnpeaducts, CABI Publishing, USA&005, PP.7-12.

[18] ICC, 1992. Standard Methods of international For Cereal Ckam{10" ed.), In., St Paul.

[19] K. Katina, M. Sauri, H. L. Alakomi T. Mattil&andholmLWT.,2002, 35(1), 38-45.

[20] B. Meignen, B. Onno, P. Gelinas, M. Infant8sGuilois, B. Cahagnier; Food Microbiology, 2001, 18, 239—
245,

[21] A. Maher Galal, E. Varriano-Marston, J. A. &isbn;Cereal Chemistry 1978, 55, 683—691.

[22] K. H. Mc Watters;Cereal Chemistry 1978, 55(6), 853-856.

[23] N.riaz. Mian, Soy application in food, Publethby CRC Press, Taylor & francis Gro@pp6; PP.63-79.

[24] H. Robert, V. L. Gabriel, D. Lefebvre, P. Rah Y. Vayssier C. Fontagne’-Faucheebensmittel Wissenchaft
und Technology2006, 39, 256—265.

[25] J. S. Sidhu, S. N. Al-Hooi, J. M. Al-Sagerjfhod Chemistry 1999, 67, 365-371.

[26] A. Sadeghi, F. Shahidi, S. A. Mortazavi, Aotcheki, M. Mohebbi; JWorld Applied Science2007, 5, 490-
498.

[27] C. C. Tsen, W. J. Hoover, High-protein breeahf fortified full-fat soy flour.Cereal Chemistry 1973, 50(1),
7.

[28] P. Williams, F. EL-haramein, H. Nakkoul, S.hawi; Crop quality evaluation methods and guidedin&998,
International center for agricultural researching areas (ICARDA).

2544
Scholars Research Library



