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Abstract
This study was carried out to evaluate the chemical composition, functional
properties and antioxidant activity of composite flours made from wheat flour
and some legume flours. Legume flours were prepared from defatted soybean,
soaked sweet lupine and roasted fenugreek. Composite flours were made from
wheat flour (72% extraction rate) and legume flour. The ratio of wheat flour to
soy or lupine flour were 90, 80, 70: 10, 20 30 while, that of wheat flour to fenugreek flour were 95, 90, 85: 5, 10, 15; respectively. Chemical composition of
composite flours indicated higher protein, crude fiber and ash contents than that
of wheat flour. These component were increased as the portion of legume flour
was raise in composite flour. Protein, crude fiber and ash contents of the composite flours from 70% wheat and 30% soy or 30% lupine flour were increased by
61.89 and 57.56% for protein, 135.5, and 128.8% for crude fiber and 280.9 and
134.9% for ash comparing to their original contents in wheat flour; respectively.
In addition, composite flour exhibited superiority functional properties, higher
phenolics content and antioxidant activity than wheat flour. Slight increases were
observed in phytic acid in composite flours from wheat-soy and wheat-fenugreek
while the phytic acid decreased in wheat-lupine flour blend. The physical, nutritional and sensorial characterization of bread made from composite flours will be
reporting in the next publication.
Keywords: Composite flour, soybean, lupine, fenugreek, functional properties, phenolic
compound, phytate, antioxidant activity.

1.Introduction
Composite flour has been defined in numerous researches as a
combination of wheat and non-wheat
flours for the production of leavened
breads, other baked products, and
pastas; or wholly non wheat flour
prepared from mixtures of flours
from cereals, roots, tubers, legumes,
or other raw materials, to be used for
traditional or novel products (Dendy,
1992). Cereal grains provide the major energy source for the vast majority of the peoples in developing
countries. The most of cereal based
foods as bread, biscuit and cookies

are poor sources of dietary protein
and subsequently have poor nutritional quality. Several research efforts have been made in enriching
the cereal flour with legume flour
sources such as oil seeds and pulse
(McWatters et al., 2004), because
legume proteins are high in lysine,
an essential amino acid limited in
most cereals (Alain et al., 2007).
Legumes alone contributes to about
33 % of the dietary protein nitrogen
needs of humans in developing countries and are also a good source of
minerals and water soluble vitamins
(Rochfort and Panozz, 2007) as well
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as a source of other minor components that are being investigated for
their health-promoting activities
(Ramos, 2007). Because of animal
proteins being more expensive for
low-income people in developing
countries, the legumes and their
products are alternative source for
human nutrition in this case. Moreover, searching for new and valuable
sources of protein to nutritionally
supplement traditional food has led
to an increasing interest in the use of
legume seeds (Martinez-Villaluenge
et al., 2009). Among the legumes
tested as protein-enriching agents of
bakery products, in the form of various protein preparations (e.g. flour
and protein isolate), are soybean,
chickpea, pea and lupine (Kiosseoglou
and
Paraskevopoulou,
2011).
The use of a cereal/leguminous
blend may be nutritionally convenient in pasta and bakery products
manufacturing. The legume flour addition to the wheat flour involves the
incorporation of a higher protein
content but affects the functional and
viscoelastic properties of wheat flour
dough (Giménez et al., 2012). Supplementation of soybean, in a suitable form, to cereal foods would not
only increase their protein content
but also improve the availability of
lysine (Riaz, 1999). Soybean proteins include all the essential amino
acids that are important for health
and it is about four times of wheat,
six times of rice grain. It is also rich
in Ca, P and Vitamins A, B, C, and
D (Serrem et al., 2011). Soybean
flour has been used to improve protein quality and shelf life of bread
(Mohamed et al., 2006). Soy protein

has been widely used as an important
food ingredient in every food category available to the consumer, since
it exhibits high nutrition and excellent functional properties (Tang and
Ma, 2009). Among legumes, lupine
is commonly consumed as a snack in
the Middle East and is coming into
use as a high-protein soy substitute
in the other parts of the world (Kurzbaum et al., 2008). Lupine also is
widely used in food production particularly as a valuable and technologically desirable additive mainly in
bakery products as well as in dietary
and function food products (Loza
and Lampart-Szczapa, 2008). Furthermore, fenugreek flour can be
also used as supplement to enhance
the low nitrogen content of traditional products of cereals and tubers;
emulsifying and foaming properties
for the fenugreek proteins were
greater than the other legumes, indicating an important role in food systems. (El Nasri and El Tinay, 2007).
Due to its high content of fiber,
fenugreek could be used as food stabilizer, adhesive and emulsifying
agent to change food texture for
some special purposes (Khorshidian
et al., 2016).
The goal of the present work
was to enhance the protein content
and quality as well as improving the
functional properties of composite
flours by substituting wheat flour
with different portions of some legume flours; soy bean, lupine and
fenugreek. The gross chemical composition, functional properties, phenolics, phytic acid contents and antioxidant activity of composite flours
were investigated. The composite
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flours will be used for bread making
in next work.
2. Materials and Methods
2.1. Materials:
Wheat cv. Misr 1 and three
legume seeds, namely, soy bean
(Glycine max, cv. Giza 111) , sweet
lupine (Lupinus albus L., cv. Giza)
and fenugreek (Trigonella foenumgraecum, cv. Giza 30) were obtained from Crops Research institute, Agriculture Research center,
Giza, Egypt; during 2014 season.
2.2. Methods:
2.2.1. Preparation of legume
flours: Wheat grains were cleaned
thoroughly, and the foreign seeds
and materials were removed by hand
picking followed by sieving. The
wheat grains were then conditioned
by wetting the grains using tap water. The tempering process was completed by mixing and storing the
moist grains for 14 hours. Milling
was run in a local stone mill. The
straight flour thus obtained was
sieved by suitable sieves to secure
flour of 72% extraction rate. The
flour was stored in cloth bags for 15
days at room temperature.
Lupine seeds were soaked in
water for 48 h with several changes
of water then the soaked seeds were
air-dried for 3 days at room temperature (25 ºC ±2). The air-dried seeds
were milled in laboratory to pass
through a 60-mesh sieve. Soybean
seeds were crushed and peels were
removed then the crushed seeds were
defatted by n-hexane (soy flour/ hexane 1:5, v/v) for 1 h at room tem-
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perature. After solvent removing, the
flour was air dried at room temperature for one day then milled to pass
through a 60-mesh sieve. Fenugreek
seeds were roasted for 10 min at
200ºC and then milled to fine flour
pass through a 60-mesh sieve
(Youssef et al. 1987). All fine flour
of lupine, soy bean and fenugreek
were stored in sealed plastic bags at
5ºC±1 until used for analysis.
2.2.3. Composite flours: Flour
blends were prepared by substituting
wheat flour with various portions of
legume flour as shown in Table 1.
All prepared samples were then put
in plastic bags and stored at 5ºC±1
until analysis.
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nm and recorded. A control without
added extract was also analyzed.
Scavenging activity was calculated
as follows:
DPPH radical scavenging activity (%) = [(Ab control - Ab sample)/ Ab control] X 100
Where Ab is the absorbance at 515
nm.
2.2.7. Determination of phenolic compounds: The method of
Abdel-Gawad (1982) was used for
liberation and extraction the total
phenolic compounds from the samples by alkali hydrolysis followed by
the extraction the phenolics at pH 3.5
using diethyl acetate. After removing
diethyl acetate, the residue was dissolved in methanol. Free phenolic
compounds were extracted from the
samples by methanol only without
alkali hydrolysis. Phenolic compounds were determined according
to the Folin-Ciocalteu spectrophotometric method (Singleton and
Rossi, 1965), and as standard gallic
acid was used. The results were expressed as milligrams of gallic acid
equivalents (GAE) per100 gram of
flour sample on dry weight basis.
Bound phenolic compounds were
calculated by subtract free phenolics
from total phenolics.
2.2.9. Determination of Phytic
acid: The phytic acid was determined in terms of its phosphorous
content, using the method described
by Kent-Jones and Amos (1957).
2.2.10. Statistical analysis:
Data were analysed by analysis of
variance (ANOVA) using a completely randomized factorial design.
Basic statistics and ANOVA were
performed to test the significance
within replications and between

2.2.4. Proximate chemical
composition: The chemical composition of composite flours including
crude protein, starch, reducing and
non-reducing sugar, crude fat, crude
fiber and ash contents were determined according to official methods
as described in A.O.A.C. (2000).
2.2.5. Functional properties
of composite flours: Water Holding
Capacity was determined according
to the method No.51-61 of AACC
(1990). Oil Holding Capacity was
estimated according to the method
described by Sosulski et al. (1976).
The protein solubility was achieved
according the method of Morr et al.
(1985). Emulsion stability was determined by the method of Yasumatsu et al. (1972). Foaming stability was carried out according the
method of Narayana and Narasinga
Rao (1982).
2.2.6.
DPPH
RadicalScavenging Activity: Samples were
extracted using methods described
by Zielijski et al., (2008). The DPPH
assay was carried out according to
the method described by Lee et al.,
(2003) with some modifications. The
stock reagent solution (10−3 Mol)
was prepared by dissolving 22 mg of
2,2-Diphenyl-1-picrylhydrazyl
(DPPH) in 50 ml of methanol and
stored at −20°C until use. The working solution (6 x 10−5 Mol) was prepared by mixing 6 mL of stock solution with 100 mL of methanol to obtain an absorbance value of 0.8±0.02
at 515 nm, as measured using a spectrophotometer. Extract solution of
tested samples (0.1 ml) was vortexes
for 30 s with 3.9 ml of DPPH solution and left to react for 30 min, then
the absorbance was measured at 515
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treatments (MSTAT-C, 1989). The
LSD tests were used to determine the
differences among means at the level
of 0.05%.
3. Results and Discussion
3.1 Chemical composition
The chemical composition of
wheat flour and composite flours
made from wheat flour and legume
flours are shown in Table 2. The results of chemical composition of
wheat flour are in close agreement
with those obtained by Aleem et al.
(2012) and Lopez (2014). The protein, crude fiber and ash contents of
composite flours were increased significantly (P<0.05) with substituting
level increasing of wheat flour by
legume flours. The high protein content of flour blends recorded in WFSF30 sample (19.05 %) followed by
WF-LF30 (18.53 %). The increase in
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ash and crude fiber contents of blend
flours may be due to the higher ash
and fiber contents of legumes flours
than that in wheat flour. The soybean
seeds have been reported to contain
an appreciable quantity of minerals
(Plahar et al., 2003) and lupine is a
good source of nutrients, not only
proteins but also lipids, dietary fiber,
minerals, and vitamins (MartinezVillaluenge et al., 2009). The increasing of added portions of legume
flour resulted a significant decreasing of starch content of blend flours
which may be attributed to the lower
content of starch in legume flour
than wheat flour (Aniess et al.,
2015). Small and variable variances
were observed in reducing and nonreducing sugars contents of blend
flours.
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ity explained by Kinsella (1979) as a
physical entrapment of favour retention. Chau and Cheung (1997) reported that surface area and hydrophobicity improve oil holding capacity. The composite flour samples
from wheat/legume flours showed
higher values and significant variations at p≤0.05 in the protein solubility, except the sample WF-FF 5, than
wheat flour. The solubility of a protein is usually affected by its hydrophobicity or hydrophobic balance,
depending on the amino acid composition, particularly at the protein surface (Moure et al., 2006). The increase in the values of emulsion stability and foam stability for wheatlegume composite flours were significant at p≤0.05 compared with
that of wheat flour. The emulsion
stability normally reflects the ability
of the proteins to impart strength to
an emulsion for resistance to stress
and changes and is therefore related
to the consistency of the interfacial
area over a defined time period
(Pearce and Kinsella, 1978). Foam
formation and stability generally depend on the interfacial film formed
by proteins which keeps air bubbles
in suspension and slows down the
rate of coalescence. Foaming properties are dependent on the proteins, as
well as on other components, such as
carbohydrates present in the flour
(Sreerama et al., 2012). The obtained
results in this study indicated that the
composite flours from wheat-legume
had good functional properties.

3.2. Functional properties
The functional properties of the
wheat flour and composite flour are
summarized in Table 3. The most
functional properties determined for
composite flours exhibited higher
values than that observed for wheat
flour alone and showed significant
variations at p≤0.05.This observation
is agree with the results reported by
other workers (Mahmoud et al., 2012
and Alu’datt et al., 2012). Composite
flours exhibited maximum values for
the water holding capacity in WFSF30 (148.58%) and WF-FF15
(148.12%) samples, which may be
due to the high protein content
(19.05%) in the WF-SF30 sample
and to galactomannan presence in
fenugreek flour in WF-FF15 sample.
The ability of protein in flours to
physically bind water is a determinant of its water absorption and
binding capacity (Apotiola and
Fashakinly, 2013). The high insoluble fiber 20-25% and galactomann
20-30% in fenugreek are responsible
for high water absorption and binding capacity (Afzal et al., 2016).
Wheat-lupine flour mixtures showed
lower water binding capacity in
comparison to other composite flours
(Table 3). Significant differences in
oil holding capacity of composite
flours were also observed. The mean
values showed higher oil holding capacity for WF-FF15 (121.19%), followed by WF-SF30 (120.99%), WFFF10 (119.19%) and WF-LF30
(115.90%), whereas, the lowest
106.32% was for WF-LF10. The
mechanism of fat/oil holding capac-
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high phenolics content in fenugreek
flour than soy and lupine. Polyphenols have been traditionally considered undesirable components in food
products because they may cause
darkening due to oxidation of phenols, leading to formation of dark
pigments. In addition, they have
been considered antinutritional components because they can react with
certain essential amino acids, limiting their availability (Crépon et al.,
2010). Nevertheless, in more recent
years, polyphenols in general, and
flavonoids in particular, have been
recognized as food components with
health-promoting properties, including antioxidant and anti-proliferative
activities in cells (Ramos, 2007;
Saura-Calixto and Goni, 2009).
Phytic acid content is calculated
from the values of phytate phosphorus which indicated their altitude
with increasing the portions of soy
bean and fenugreek flour in compos-

3.3 Phenolic, phytate and antioxidant activity
Phenolic compound, phytate
phosphorus, phytic acid content and
antioxidant activity of wheat flour
and wheat-legume composite flours
are presented in Table 4. Results indicated that the content of free phenolics, which extracted only with
methanol without alkali hydrolysis,
are lower than the bound phenolics
in wheat flour and composite flours.
The values of free, bound and total
phenolic compounds showed raise in
composite flours with increasing the
added portions of legume flour and
the results indicated highly significant differences at P<0.05 between
wheat flour and wheat-legume composite flours. The substitution of
wheat flour with 5, 10 and 15%
fenugreek flour exhibited however
convergent values of total phenolic
contents compared with 10, 20 and
30% soy or lupine flour due to the
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ite flours from 10 to 30% (Table 4).
In contrast, increasing the portion of
lupine flour from 10 to 30% lead to a
decrease in phyatate content in all
wheat-lupine flours and this may be
due to decreasing the phytate content
in lupine seeds by soaking for 48 h
before the preparation of lupine
flour. It is known that the soaking
process of legume activate the enzyme phytase which degraded the
phytic acid to inorganic phosphate
and inositol (Frias et al., 2003).

Phytic acid has long been known as
an anti-nutritional factor since it reduces bioavailability of several minerals due to its ability to chelate them
(Sandberg et al., 1989). At present,
growing concern about phytic acid
and their hydrolysis products has
arisen from the finding that it might
have beneficial effects such as antioxidant function, protecting against
cancer risk (Vucenik and Shamsuddin, 2006).
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Afzal, B.; Pasha, I.; Zahoor, T. and
Nawaz, H. (2016). Nutritional potential of fenugreek supplemented
bread with special preference to
antioxidant profiling. Pakistan
Journal of Agricultural Sciences,
53(1): 217-223.
Alain, M.M.M.; Israel, M.P. and Rene,
M.S. (2007). Improving the Nutritional Quality of cowpea and
bambara Bean flours use in infant
feeding. Pakistan Journal of Nutrition, 6: 660-664.
Aleem, Z. M. D.; Gentha, T. R. and
Syed, I. H.(2012). Effects of defatted soy flour incorporation on
physical, sensorial and nutritional
properties of biscuits. Journal
Food Processing and Technology,
3:100-149.
Alu’datt, M.H.; Rababah, T.; Ereife, J.
K.; Alli, I.; Alrababah, M. A.;
Almajwal, A.; Masadeh, N .and
Alhamad, M. N. (2012). Effects of
barley flour and barley protein
isolate on chemical, functional,
nutritional and biological properties of Pita bread. Food Hydrocolloids, 26:135-143.
Aniess, W. I. M.; Khalil A. F. and
Mosa, Z. M. (2015). Phenolic
compounds and antioxidants capacity of sweet lupine derivativeswheat flour mixtures and the effects on diabetic rats. Journal of
Environmental Science, Toxicology and Food Technology, 9(5):
61-69.
Apotiola, Z. O. and J.F. Fashakinly, J.
O. (2013). Evaluation of cookies
from wheat flour, soybean flour
and cocoyam flour blends. Food
Science and Quality Management,
14: 17-21.
Chau, C. F. and Cheung, P. C. K.
(1997). Functional properties of
flours prepared from three Chinese indigenous legumes seed.

The statistical analysis of free
radical scavenging activity of wheat
flour and wheat-legume flours (Table 4) indicated that the WF-SF30
and WF-LF30 samples showed
higher antioxidant activity than other
composite flours. DPPH radicals
scavenging activity for the latter
samples were 11.18 and 10.16%; respectively. The results of total phenolic compound assay followed a
similar pattern to that of DPPH antioxidant assay for these two samples
as well. In general, it can be concluded that the results of the present
study have confirmed the high antioxidant activity and phenolic content
of composite flour when the portion
of legume flour increased and there
are a positive relation between phenolics content and DPPH antioxidant
activity. The results are agree with
that reported by Aniess et al. (2015)
and Kenny et al.( 2013).
4. Conclusion
Composite flours from wheatlegume flour showed high protein,
crude fiber and ash contents. In addition, it exhibited superiority functional properties, high phenolics content and antioxidant activity.
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ﺍﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜﺏ ﻤﻥ ﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ ﻭﺩﻗﻴﻕ ﺍﻟﺒﻘﻭﻟﻴﺎﺕ .
 .١ﺍﻟﺘﺭﻜﻴﺏ ﺍﻟﻜﻴﻤﻴﺎﺌﻲ  ،ﺍﻟﺨﻭﺍﺹ ﺍﻟﻭﻅﻴﻔﻴﺔ ﻭﻨﺸﺎﻁ ﻤﻀﺎﺩﺍﺕ ﺍﻻﻜﺴﺩﻩ
٢

ﻋﺒﺩ ﺍﷲ ﺼﺎﻟﺢ ﻋﺒﺩﺍﻟﺠﻭﺍﺩ ،١ﻤﺤﻤﺩ ﺭﺸﻭﺍﻥ ﻋﺒﺩﺍﻟﻌﺎل ،١ﻋﻴﺩ ﺍﻟﺴﻴﺩ ﻋﺒﺩﺍﻟﻌﺯﻴﺯ ﺍﻟﻨﺠﺎﺭ ،٢ﻤﺤﻤﺩ ﺍﺤﻤﺩ ﺤﺴﻥ
١ﻗﺴﻡ ﻋﻠﻭﻡ ﻭﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻷﻏﺫﻴﺔ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺍﺴﻴﻭﻁ
٢ﻗﺴﻡ ﻋﻠﻭﻡ ﻭﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻷﻏﺫﻴﺔ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺍﻷﺯﻫﺭ  -ﺍﺴﻴﻭﻁ

ﺍﻟﻤﻠﺨﺹ
ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺒﻬﺩﻑ ﺘﻘﻴﻴﻡ ﺍﻟﺨﻭﺍﺹ ﺍﻟﻜﻴﻤﺎﺌﻴﺔ ﻭﺍﻟﻭﻅﻴﻔﻴﺔ ﻭﻤﻀﺎﺩﺍﺕ ﺍﻷﻜﺴﺩﺓ ﻟﻠـﺩﻗﻴﻕ
ﺍﻟﻤﺭﻜﺏ ﻤﻥ ﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ ﻭﺩﻗﻴﻕ ﺒﻌﺽ ﺍﻟﺒﻘﻭﻟﻴﺎﺕ .ﺘﻡ ﺘﺤﻀﻴﺭ ﺩﻗﻴﻕ ﺍﻟﺒﻘﻭﻟﻴﺎﺕ ﻤـﻥ ﻓـﻭل ﺍﻟـﺼﻭﻴﺎ
ﻤﻨﺯﻭﻉ ﺍﻟﺩﻫﻥ ﻭﺍﻟﺘﺭﻤﺱ ﺍﻟﺤﻠﻭ ﺍﻟﻤﻨﻘﻭﻉ ﻭﺒﺫﻭﺭ ﺍﻟﺤﻠﺒﺔ ﺍﻟﻤﺤﻤﺼﺔ .ﻭﺍﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜﺏ ﺘﻡ ﺇﻋﺩﺍﺩﻩ ﻤـﻥ
ﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ )ﺍﺴﺘﺨﻼﺹ  (%٧٢ﻭﺩﻗﻴﻕ ﺍﻟﺒﻘﻭﻟﻴﺎﺕ .ﻭﻨﺴﺒﺔ ﺨﻠﻁ ﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ ﺍﻟﻲ ﺩﻗﻴﻕ ﻓﻭل ﺍﻟـﺼﻭﻴﺎ
ﺃﻭ ﺩﻗﻴﻕ ﺍﻟﺘﺭﻤﺱ ﻜﺎﻨﺕ  ٣٠ ، ٢٠ ، ١٠ : ٧٠ ، ٨٠ ، ٩٠ﺒﻴﻨﻤﺎ ﻨﺴﺒﺔ ﺨﻠﻁ ﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ ﺇﻟﻲ ﺩﻗﻴﻕ
ﺍﻟﺤﻠﺒﺔ ﻜﺎﻨﺕ  ١٥ ، ١٠ ، ٥ : ٨٥ ، ٩٠ ، ٩٥ﻋﻠﻲ ﺍﻟﺘﻭﺍﻟﻲ .ﻭﻟﻘﺩ ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﺭﺘﻔﺎﻉ ﻨـﺴﺒﺔ
ﺍﻟﺒﺭﻭﺘﻴﻥ  ،ﺍﻷﻟﻴﺎﻑ ﺍﻟﺨﺎﻡ ﻭﺍﻟﺭﻤﺎﺩ ﻓﻲ ﺍﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜﺏ ﻋﻥ ﺘﻠﻙ ﺍﻟﻤﻭﺠﻭﺩﺓ ﺒـﺩﻗﻴﻕ ﺍﻟﻘﻤـﺢ  ،ﻭﻫـﺫﻩ
ﺍﻟﻤﻜﻭﻨﺎﺕ ﺍﺭﺘﻔﻌﺕ ﻨﺴﺒﺘﻬﺎ ﺒﺎﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜﺏ ﻜﻠﻤﺎ ﺯﺍﺩﺕ ﻨﺴﺒﺔ ﺩﻗﻴﻕ ﺍﻟﺒﻘﻭﻟﻴﺎﺕ ﺒـﻪ .ﻭﻋﻨـﺩ ﻤﻘﺎﺭﻨـﺔ
ﺍﻟﺯﻴﺎﺩﺓ ﻓﻲ ﺍﻟﺒﺭﻭﺘﻴﻥ ﻭﺍﻷﻟﻴﺎﻑ ﺍﻟﺨﺎﻡ ﻭﺍﻟﺭﻤﺎﺩ ﺒﺎﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜﺏ ﻤﻥ  %٧٠ﺩﻗﻴﻕ ﻗﻤﺢ ﻭ %٣٠ﺩﻗﻴـﻕ
ﺼﻭﻴﺎ ﺃﻭ  %٣٠ﺩﻗﻴﻕ ﺘﺭﻤﺱ ﻜﻨﺴﺒﺔ ﻤﺌﻭﻴﺔ ﻤﻥ ﺘﻠﻙ ﺍﻟﻤﻭﺠﻭﺩﺓ ﺒﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ ﻭﺠﺩ ﺃﻨﻬـﺎ %٦١,٨٩
ﻭ % ٥٧,٥٦ﻟﻠﺒﺭﻭﺘﻴﻥ %١٣٥,٥ ،ﻭ %١٢٨,٨ﻟﻸﻟﻴﺎﻑ ﺍﻟﺨـﺎﻡ ﻭ %٢٨٠,٩ﻭ %١٣٤,٩ﻟﻠﺭﻤـﺎﺩ
ﻋﻠﻲ ﺍﻟﺘﻭﺍﻟﻲ .ﻭﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻲ ﺫﻟﻙ ﻓﻘﺩ ﺃﻅﻬﺭ ﺍﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜﺏ ﺘﻔـﻭﻕ ﻓـﻲ ﺍﻟﺨـﻭﺍﺹ ﺍﻟﻭﻅﻴﻔﻴـﺔ ،
ﻭﺍﺭﺘﻔﺎﻉ ﻨﺴﺒﺔ ﺍﻟﻤﺭﻜﺒﺎﺕ ﺍﻟﻔﻴﻨﻭﻟﻴﺔ ﻭﻜﺫﻟﻙ ﻨﺸﺎﻁ ﻤﻀﺎﺩﺍﺕ ﺍﻷﻜﺴﺩﺓ ﻋﻥ ﺘﻠﻙ ﺍﻟﺘـﻲ ﻗـﺩﺭﺕ ﺒـﺩﻗﻴﻕ
ﺍﻟﻘﻤﺢ .ﻭﻟﻘﺩ ﺃﺤﺘﻭﻱ ﺍﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜﺏ ﻤﻥ ﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ ﻭﺍﻟﺼﻭﻴﺎ ﻭﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ ﻭﺍﻟﺘﺭﻤﺱ ﻋﻠﻲ ﻜﻤﻴﺎﺕ
ﻤﺭﺘﻔﻌﺔ ﻁﻔﻴﻔﺔ ﻤﻥ ﺤﺎﻤﺽ ﺃﻟﻔﻴﺘﻴﻙ ﺒﻴﻨﻤﺎ ﺍﻨﺨﻔﺽ ﺤﺎﻤﺽ ﺃﻟﻔﻴﺘﻴﻙ ﻓﻲ ﺍﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜـﺏ ﻤـﻥ ﺩﻗﻴـﻕ
ﺍﻟﻘﻤﺢ ﻭﺍﻟﺘﺭﻤﺱ ﻤﻘﺎﺭﻨﺔ ﺒﺘﻠﻙ ﺍﻟﻤﻭﺠﻭﺩﺓ ﺒﺩﻗﻴﻕ ﺍﻟﻘﻤﺢ .ﻭﺴﻭﻑ ﻴﺘﻡ ﺍﻟﺘﻌﺭﻑ ﻋﻠﻲ ﺍﻟﺨﻭﺍﺹ ﺍﻟﻁﺒﻴﻌﻴـﺔ
ﻭﺍﻟﺘﻐﺫﻭﻴﺔ ﻭﺍﻟﺤﺴﻴﺔ ﻟﻠﺨﺒﺯ ﺍﻟﻤﺼﻨﻊ ﻤﻥ ﺍﻟﺩﻗﻴﻕ ﺍﻟﻤﺭﻜﺏ ﻓﻲ ﺍﻟﻨﺸﺭ ﺍﻟﻘﺎﺩﻡ.
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