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Abstract
This study demonstrated significant effects of legume flours addition to
wheat flour on gross chemical composition, phenolic compounds, phytic acid,
antioxidant activity and essential amino acids of pan bread baked from wheatlegume composite flours. The results showed that the substituting of wheat flour
with different ratio (10, 20 and 30%) of each defatted soybean, sweet lupine, and
(5, 10, and 15%) fenugreek flours , separately, increased the protein, ash, crude
fiber and fat contents of wheat-legume pan bread with increment the addition of
legume flour while the available carbohydrate contents decreased. The bread
baked from wheat-legume composite flours exhibited higher phenolics content
and antioxidant activity than that determined for wheat bread as control. The
70%wheat-30% sweet lupine pan bread showed higher antioxidant activity than
other treatments. Slight increases were observed in phytic acid content in bread
made from wheat-soybean and wheat-fenugreek composite flours while it decreased in bread made from wheat-sweet lupine flour blends when compared
with wheat bread as control. The substitution of wheat flour with legumes flours
increased the essential amino acids contents in baked pan bread except the methionine. However, methionine and lysine values were lower than the FAO/WHO
(2007) recommended values.
Keywords: Wheat, Legume, Bread, Phytic, Phenolics, Antioxidant, Amino Acids.
1.Introduction

Bread consumption has increased continuously in many developing countries due to changing eating habits, a steadily growing population (Seibel, 2011). Bread plays an
important role in the human diet and
relatively large amounts are consumed worldwide (Henchion et al.,
2017). A major nutritional limitation
of the wheat bread, an inexpensive
staple food, is its low content of essential amino acids, particularly lysine. Keeping aside the animal protein, with protein contents double
than that of other cereal crops, legumes have been emerged as an economical and environmentally sustain-

able protein source having potential
to improve the nutritional value of
breads (Xiao et al., 2015). Composite
flour is considered advantageous in
developing countries as it reduces the
importation of wheat flour and encourages the use of locally grown
crops as flour (Hasmadi et al., 2014).
Local raw materials substitution for
wheat flour is increasing due to the
growing market for confectioneries
(Noor Aziah and Komathi, 2009).
Thus, several developing countries
have encouraged the initiation of programmes to evaluate the feasibility of
alternative locally available flours as
a substitute for wheat flour (Abdelghafor et al., 2011). The use of a
cereal/leguminous blend may be
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real/leguminous blend may be nutritionally convenient in bread 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 (Angioloni and
Collar 2012). Addition of legume to
cereal based products could be a good
option for increasing the intake of
legumes. In addition, legume proteins
are rich in lysine and deficient in sulphur containing amino acids, whereas
cereal proteins are deficient in lysine,
but have adequate amounts of sulphur
amino acids (Eggum and Beame
1983).
The combination of grain with
legume proteins would provide better
overall essential amino acid balance,
helping to overcome the world protein calorie malnutrition problem
(Livingstone et al., 1993). Among the
legumes tested flour are, defatted
soybean (Riaz 1999), Lupine (Aniess
et al., 2015) and fenugreek (Afzal et
al., 2016). Such legumes are good
source of protein, dietary fiber, some
vitamins (thiamine, niacin) minerals
(Ca, Fe, K, Mg and P), unsaturated
fatty acids (linoleic, oleic) and the
essential amino acids which are deficient in wheat flour (Zafra et al.,
2015). The use of soy flour to improve the nutritional value of wheat
bread has been well recognized. Soy
enhances the protein quality of wheat
bread because of its lysine content
which is deficient in wheat. (Maforimbo et al., 2006). Lupine flour
can be incorporated into wheat flour
to improve the nutritional value of the
final products without detrimental effects on the quality (Pollard et al.,

2002). Sweet lupine is a legume high
protein and dietary fiber but lower in
energy than refined wheat flour (Hall
and Johnson, 2004). Sweet lupine
seeds also contain carotenoids (Wang
et al., 2008) and phenolics and have
good antioxidant capacity (Siger et
al., 2012). Sweet lupine flour addition to refined wheat flour in bread
making reduced the bread glycaemic
index (Hall et al., 2005). The intake
of fenugreek products may be beneficial for patients who suffer from iron
defiency anemia owing to their nutritive and restorative values (Mahmoud
et al., 2012). Fenugreek flour can be
also used as supplement to enhance
the low nitrogen content of traditional
products of cereals and tubers (El
Nasri and El Tinay 2007). In the
same way 10% germinated fenugreek
seed flour has been incorporated into
the wheat based biscuits formula resulted in improving their chemical
and nutritional quality and additionally also complimented the deficiency
of lysine, isoleucine, leucine,
threonine and valine, hence neutralizes the amino acid imbalance (Ibrahim and Hegazy 2009).
Bread is the backbone of the
Egyptian diet. Cheap, filling and ingrained into Egypt's culture, it's also
the only food most poor Egyptian can
afford. The most bread makes from
wheat flour of various extraction rates
(82% for Baladi bread and 72% for
Fino and pan bread). Bread baked
from wheat flour is a good source of
calories and other nutrients but its
protein is of low in some indispensable amino acids as lysine and
threonine when compared to milk,
soybean and lupine proteins. Therefore, the aim of this investigation was
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carried out to use the legumes (soybean, sweet lupine and fenugreek) in
form of flour to mix them with wheat
flour for bread making in order to enhance the protein content and improve the balance of essential amino
acids of bread. We have shown in a
previous study reported about chemical composition, functional properties
and anti-oxidant activity of wheatlegume composite flours (AbdelGawad et al., 2016a). In the present
study we reported about chemical
composition, phenolic compounds,
phytic acid, antioxidant activity, and
essential amino acids of wheatlegume composite bread.

2. Materials and Methods
2.1 Materials: Wheat flour extraction rate 72% (cv. Misr 1), flours
of defatted soybean (Glycine max, cv.
Giza 111), sweet lupine (Lupinus albus L., cv. Giza) and fenugreek
(Trigonella foenum-graecum, cv.
Giza 30) were used in this study. The
legume flours were prepared as described by Abdel-Gawad et al.,
(2016a). Composite flours were prepared by substituting wheat flour with
various portions of each legume flour
as shown in Table 1. All prepared
samples were used for pan bread
making.

2.2 Preparation of pan bread:
Pan bread was prepared by straight
dough method as described by Mostafa
and Othman (1986).
2.3 Analytical Methods: Protein,
ash, crude fiber and fat contents of bread
were determined according to official
methods as described in A.O.A.C.
(2000) and the carbohydrate content was
calculated by differences. Total, free and
bond phenolic compounds were estimated by the methods described by Abdel-Gawad (1982) by Folin-Ciocalteu
method spectrophotometrically (Singleton and Rossi 1965) and the results were

expressed as milligrams of gallic acid
equivalents (GAE) per100 gram of sample on dry weight basis. The phytic acid
(IP6) was determined in terms of its
phosphorous content, using the method
described by Kent-Jones and Amos
(1957). The phytic acid was calculated
from phytate phosphorus from the
weight ratio of phosphorus atoms per
molecule of IP6 (1:3.52) according to
Abdel-Gawad (2016b). Amino acid
analysis were performed on a high performance amino acid analyzer Biochrom
20 (Auto sample version) Pharmacia
Biotch constructed at National Center for
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Radiation Research and Technology
(NCRRT), Cairo, Egypt. The data of
each chromatogram was analyzed by EZ
ChromTM chromatography data system
tutorial and user`s Guide- Version 6.7.
Tryptophan amino acid was determined
using spectrophotometer method as described by Sastry and Tummuru (1985).
The chemical score (CS) was defined
and calculated by the equation:

moisture content compared to wheat
bread as control. Likewise, Ismail
(2007) found that present of legumes
flour increased the water required for
the optimum bread making absorption. Similar observation have been
previously also reported by Kasaye
and Jha (2015) and Afzal et al.,
(2016). It can be seen also from Table
2 that protein content of the pan bread
increased as proportion of legume
flours raised in flour blends.
The pan bread baked from 70%
wheat and 30% defatted soybean flour
(WF-SE30) had the highest protein content, followed by WF-LF30, WF-SF20
and WF-LF20 bread samples. The lowest protein content for bread made from
wheat-legume composite flour was recorded for WF-FF5 bread sample. This
could obviously be due to the significant quantity of protein in legume
flours (Kasaye and Jha 2015 and Afzal
et al., 2016). The high protein content
in soy supplemented breads would be
of nutritional importance in most developing countries, such as Egypt, because a large sector of low income peoples cannot afford the high price of animal protein sources.
Ash and crude fiber contents of all
pan bread made from composite flours
were higher than that of wheat bread and
increased significantly (P<0.05) with
increment the substituting of wheat flour
with legume flours (Table 2). Among the
bread made from composite flours, WFSF30 pan bread showed high ash content
(3.87%) followed by WF-SF20 bread
sample (3.16%). The highest crude fiber
content (2.15%) was recorded for WFLF30, while the lowest content (1.20%)
was found in WF-SF10 bread. The increase in ash and crude fiber contents of
composite flours may be due to the
higher ash and fiber contents of legumes
flours than in wheat flour. Similar findings were reported previously by Ahmed

according to Bhanu et al., (1991).
2.4 Statistical Analysis: Data
were statistically analyzed by analysis of
variance analysis (ANOVA) using a
completely randomized factorial design.
Basic statistics and ANOVA were performed to test the significance within
replications and between treatments
(MSTAT-C 1989). LSD tests were used
to determine the differences among
means at the level of 0.05%

3. Results and Discussions
3.1 Chemical composition of
pan bread baked from wheatlegume composite flours: The
chemical composition of pan bread
baked from wheat flour substituted
with different levels of soybean, lupine and fenugreek flours, individually, are presented in Table 2. The
control of wheat bread contained
33.61% moisture, 12.16% Protein,
1.94% ash, 085% crude fiber, 4.60%
fat, and 80.45% carbohydrate. The
chemical composition of wheat bread
as control reported in this work are
agreement with the results reported
by Ahmed (2013) and Afzal et al.,
(2016). Moisture content of pan bread
substituted with legume flours was
ranged from 34.16 to 36.68%. It can
be observed that pan bread baked
from wheat-legume flours had high
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(2014) and Kasaye and Jha (2015). Significant differences in fat content of pan
bread made from wheat-legumes flours
were also observed, the mean values
showed high fat content for WF-LF30
(6.96%),
followed
by
WF-LF20
(6.25%), WF-FF15 (5.57%) and WFLF10 (5.53%) bread samples. The lowest
of fat content (4.51%) was recorded for

WF-SF 10 bread. On the other hand, the
available carbohydrate content of pan
bread decrease as proportion of legumes
flour increased in the flour blends. This
may be due to the higher carbohydrate
content of wheat flour compared to legume flours. Such trend was supported
previously by Ahmed (2014) and Kasaye
and Jha (2015).

3.2 Phenolic compounds, phytic
acid and antioxidant activity:
The
phenolic
compounds,
phytic acid and antioxidant activity of
pan bread baked from wheat flour
and wheat-legume composite flours
are shown in Table 3. The free, bound
and total phenolics contents of bread
made from composite flours showed
increasing with increment the proportion of legume flours. This indicated
the high phenolics contents in legume
flours than in wheat flour. The previous investigations of Dhingra and
Jood (2001) on defatted soybean, Sosulski and Dabrowski (1984) on lupine flour and Afzal et al., (2016) on

fenugreek flour indicated higher content of phenolic compounds in these
legume flours than that of wheat
flour. The bread baked from WFSF30 flour showed highest free phenolics, while the bread made from
WF-LF10 flour exhibited the lowest
value comparing to breads made from
other wheat-legume composite flours.
Moreover, the bound phenolics
showed highest value in WF-SF30
bread and lowest in WF-FF5 bread as
compared with breads of other wheatlegume composite flours (Table 3).
Among the bread from wheat-legume
composite flours, the total phenolics
were the highest in WF-SF30 bread
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(255.97 mg/100g) and the lowest in
WF-FF5 bread (227.96 mg/100g).
The phytic acid as an antinutrient interferes with the availability of some important minerals e.g.
calcium, iron and zinc has assumed
greater significance from nutrition
point of many years ago. Phytate
phosphorus and phytic acid contents
increased significantly in breads with
increasing the substitution of wheat
flour with soybean or fenugreek
flours (Table 3). Dhingra and Jood
(2001) reported increase in phytic
acid content (252.2 mg/100g) of pan
bread baked from 90% wheat-10%
defatted soybean composite flour
when compared with 225.6 mg/100g
in wheat bread. In contrast, the all
bread made from wheat-lupine composite flours showed lower phytic
acid content comparing to bread
made from wheat flour as control or
bread baked from wheat-soybean or
wheat-fenugreek composite flours
(Table 3); which indicating to low
phytate in prepared lupine flour because the soaking of lupine seeds dur-

ing the preparation of lupine flour.
Abdel-Gawad (2016b) determined the
different forms of inositol phosphates
in some soaked legumes and described the degradation of inositol
hexaphosphate (phytic acid) during
soaking was due to the activation of
the endogenous enzyme phytases and
leakage to water of soaking.
The scavenging activity of
methanolic extracts against DPPH in
pan bread were increased significantly (p < 0.05) with increment the
proportion of legumes flour in wheatlegume composite flours (Table 3).
The pan bread baked from WF-SF30
and WF-LF30 samples had high antioxidant activity 6.73 and 6.67%; respectively; while wheat pan bread as
control had the lowest value of antioxidant activity (2.97%). These results indicated that, generally, the
legumes had higher scavenging activity than wheat flour. Similar observations were reported by Zhang et al.,
(2011) for soy bean, Siger et al.,
(2012) for lupine and Afzal et al.,
(2016) for fenugreek.
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3.3 Essential amino acid, chemical score and limiting amino acids:
The value of food quality is
judged by its protein content, the digestibility of protein, number and
amounts of essential amino acids.
The essential amino acids content of
pan bread baked from wheat and
wheat-legume composite flours are
presented in Tables 4, 5 and 6. The
content of amino acids lysine and
threonine of all pan bread baked form
wheat-legume composite flours were
increased as legume flours increment
in the formulation of bread. The
amino acid lysine in bread of wheat
flour was 1.92 g/100g protein, and
increased by 16.70, 20.31 and
25.52% in bread made from wheatsoybean composite flours at levels of
10, 20 and 30% defatted soy flour;
respectively (Table 4). However, the
lysine content in bread made from
wheat-soybean composite flour was
lower than the value (6.9g/100g protein) recommended by FAO/WHO
(2007). The threonine content of
wheat bread was 2.91g/100g protein,
and increased by 5.50, 7.56 and
10.31% in bread made from wheatdefatted soybean composite flours at
levels of 10, 20 and 30% defatted
soybean flour; respectively. The content of threonine amino acid in bread
of wheat and wheat-defatted soybean
composite flours was lower than the

value (4.4g/100g protein) recommended by FAO/WHO (2007).
Valine, isoleucine, leucine, phenylalanine and tyrosine contents showed
increasing in bread made from wheatsoybean composite flours with increment the substitution of wheat
flour with defatted soybean flour than
that determined in wheat bread as
control. As expected, the content of
sulfur-containing amino acids (methionine and cystine) in bread was
decreased as the ratio of defatted
soybean in composite flours increased (Table 4). Generally, it's
known that legumes are poor in the
sulfur-containing
amino
acids
metionine and cystine (Khan et al.,
2009). The amino acid with lowest
value is the first limiting amino acid
and this value also is the amino acid
score for the test protein; and the
amino acid scoring pattern methods
are based on assumption that there is
a direct relationship between the concentration of a limiting amino acid
and utilization of the limiting amino
acid in a protein Young and Pellett
(1991). The data in Table 4 showed
that the first limiting amino acid in
wheat bread as control and bread
from wheat-defatted soybean composite flours was the lysine and the
second limiting amino acid was tryptophan.
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The contents of essential amino
acids lysine and threonine (g/100g
protein) in bread of wheat-sweet lupine composite flours were increased
as the substitution of wheat flour with
lupine flour raised (Table 5), but the
content of lysine amino acid was
lower
than
recommended
by
FAO/WHO (2007). Leucine content
was increased in bread of wheatsweet lupine composite flour by
2.6%, 4.4% and 9.2% with raising the
proportion of sweet lupine flour at
level of 10, 20 and 30%; respectively,
comparing to wheat flour bread as
control, but the obtained data were
lower than the value (9.6g/100 g protein) recommended in FAO/WHO
(2007). The essential amino acids
valine, methionine+cystine, isoleucine, and phenylalanine+tyrosine
were decreased in bread of wheatsweet lupine composite flour as proportion of sweet lupine flour increased in flour blends (Table 5).
However, valine, methionine+cystein
and isoleucin values were higher than
recommended by FAO/WHO (2007).
The chemical score and limiting
amino acids for bread baked from
wheat-sweet lupine composite flours

showed another pattern depending on
the ratio of sweet lupine flour in flour
blend (Table 5). In the bread baked
from 90% wheat-10% lupine flour
blend, the first limiting amino acid
was lysine and the second was tryptophan, whereas in bread baked from
80% wheat-20% lupine or 70% wheat
-30% lupine flour blends, the first
limiting amino acid was tryptophan
and the second was lysine.
The essential amino acid composition of bread made from wheat
and
wheat-fenugreek
composite
flours are shown in Table 6. The essential amino acids isoleucine, leucine,
phenylalanine+tyrosine,
threonine and tryptophan contents
were increased as the proportion of
fenugreek flour increased in flour
blends, and the determined values of
these acids were higher for isoleucine, threonine and equal for phenylalanine+tyrosine, while lower for tryptophan than recommended by
FAO/WHO (2007). Lysine was also
increased in bread of wheatfenugreek composite flours as the
fenugreek flour increment in flour
blends.
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However, the determined values
of lysine in all bread studied were
lower than that recommended by
FAO/WHO. Valine and methionine+cystine contents showed decreasing in bread with the substitution of
wheat flour with high proportions of
fenugreek flour but the content of
valine still higher than recommended
for FAO/WHO. The limiting amino

acids for the bread baked from wheatfenugreek composite flours (Table 6)
were similar to that observed for
bread from wheat-soybean composite
flours, where the lysine was the first
and tryptophan the second limiting
amino acid. These findings are good
agreement with that found by Mubarak (2001) and Mahmoud et al.,
(2012).

4. Conclusion:
This study demonstrated that the
nutritional and bioactive composition
of refined wheat flour bread is sig-

nificantly improved with addition of
legume flours, indicating that wheatlegume bread may have useful nutrition and health functionality. Signifi-
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دﻗﯿﻖ اﻟﻘﻤﺢ واﻟﺒﻘﻮﻟﯿﺎت اﻟﻤﺮﻛﺐ . ٢ .اﻟﻘﯿﻤﺔ اﻟﻐﺬاﺋﯿﺔ ﻟﻠﺨﺒﺰ
ﻋﺒﺪاﷲ ﺻﺎﻟﺢ ﻋﺒﺪ اﻟﺠﻮاد ،١ﻣﺤﻤﺪ رﺷﻮان ﻋﺒﺪاﻟﻌﺎل ١و ﻣﺤﻤﺪ اﺣﻤﺪ ﺣﺴﻦ ﺣﻔﻨﻲ

٢

 ١ﻗﺴﻢ ﻋﻠﻮم وﺗﻜﻨﻮﻟﻮﺟﯿﺎ اﻷﻏﺬﯾﺔ – ﻛﻠﯿﺔ اﻟﺰراﻋﺔ – ﺟﺎﻣﻌﺔ أﺳﯿﻮط
٢ﻋﻠﻮم وﺗﻜﻨﻮﻟﻮﺟﯿﺎ اﻷﻏﺬﯾﺔ – ﻛﻠﯿﺔ اﻟﺰراﻋﺔ – ﺟﺎﻣﻌﺔ اﻷزﻫﺮ ﺑﺄﺳﯿﻮط

اﻟﻤﻠﺨﺺ
أﺟﺮﯾﺖ ﻫﺬه اﻟﺪراﺳﺔ ﺑﻬ ﺪف ﻣﻌﺮﻓ ﺔ ﺗ ﺄﺛﯿﺮ إﺿ ﺎﻓﺔ دﻗﯿ ﻖ اﻟﺒﻘﻮﻟﯿ ﺎت ﻟ ﺪﻗﯿﻖ اﻟﻘﻤ ﺢ ﻋﻠ ﻲ اﻟﺘﺮﻛﯿ ﺐ
اﻟﻜﯿﻤﯿﺎﺋﻲ اﻟﻌﺎم وﺣﺎﻣﺾ اﻟﻔﯿﺘﯿﻚ واﻟﻤﺮﻛﺒﺎت اﻟﻔﯿﻨﻮﻟﯿﻪ واﻟﻨﺸﺎط اﻟﻤ ﻀﺎد ﻟﻼﻛ ﺴﺪه واﻷﺣﻤ ﺎض اﻻﻣﯿﻨﯿ ﻪ
اﻟﻀﺮورﯾﺔ ﻟﺨﺒﺰ اﻟﻘﻮاﻟﺐ اﻟﻤﺼﻨﻊ ﻣﻦ اﻟﺪﻗﯿﻖ اﻟﻤﺮﻛﺐ ﻟﻠﻘﻤﺢ واﻟﺒﻘﻮﻟﯿ ﺎت .أﻇﻬ ﺮت اﻟﻨﺘ ﺎﺋﺞ إن أﺣ ﻼل
دﻗﯿﻖ اﻟﻘﻤﺢ ﺑﻨﺴﺐ ﻣﺨﺘﻠﻔﺔ ) (%٣٠ ، ٢٠ ، ١٠ﻣﻦ ﻛﻞ ﻣﻦ دﻗﯿﻖ ﻓﻮل اﻟﺼﻮﯾﺎ ﻣﻨﺰوع اﻟ ﺪﻫﻦ ودﻗﯿ ﻖ
اﻟﺘﺮﻣﺲ اﻟﺤﻠﻮ ودﻗﯿﻖ اﻟﺤﻠﺒﺔ ﺑﻨﺴﺐ ) (%١٥ ، ١٠ ،٥ﻛﻼ ﻋﻠﻲ ﺣ ﺪه أدت إﻟ ﻲ زﯾ ﺎدة ﻧ ﺴﺒﺔ اﻟﺒ ﺮوﺗﯿﻦ
واﻟﺮﻣ ﺎد واﻷﻟﯿ ﺎف اﻟﺨ ﺎم واﻟ ﺪﻫﻮن  ،ﺑﯿﻨﻤ ﺎ اﻧﺨﻔ ﻀﺖ ﻧ ﺴﺒﺔ اﻟﻜﺮﺑﻮﻫﯿ ﺪرات اﻟﻘﺎﺑﻠ ﺔ ﻟﻠﻬ ﻀﻢ ﻓ ﻲ ﺧﺒ ﺰ
اﻟﻘﻮاﻟ ﺐ اﻟﻤ ﺼﻨﻊ ﻣ ﻦ دﻗﯿ ﻖ اﻟﻘﻤ ﺢ واﻟﺒﻘﻮﻟﯿ ﺎت اﻟﻤﺮﻛ ﺐ ﺑﺰﯾ ﺎدة ﻧ ﺴﺒﺔ دﻗﯿ ﻖ اﻟﺒﻘﻮﻟﯿ ﺎت اﻟﻤ ﻀﺎﻓﺔ .وﻟﻘ ﺪ
اﺳ ﺘﺒﺎن ﻣ ﻦ اﻟﺪراﺳ ﺔ أن ﺧﺒ ﺰ اﻟﻘﻮاﻟ ﺐ اﻟﻤ ﺼﻨﻊ ﻣ ﻦ اﻟ ﺪﻗﯿﻖ اﻟﻤﺮﻛ ﺐ ﻟﻠﻘﻤ ﺢ واﻟﺒﻘﻮﻟﯿ ﺎت اﺣﺘ ﻮي ﻋﻠ ﻲ
ﻧﺴﺒﺔ ﻣﺮﺗﻔﻌ ﻪ ﻣ ﻦ اﻟﻤﺮﻛﺒ ﺎت اﻟﻔﯿﻨﻮﻟﯿ ﻪ واﻟﻨ ﺸﺎط اﻟﻤ ﻀﺎد ﻟﻼﻛ ﺴﺪه ﻣﻘﺎرﻧ ﺔ ﺑﺨﺒ ﺰ اﻟﻘﻮاﻟ ﺐ اﻟﻤ ﺼﻨﻊ ﻣ ﻦ
دﻗﯿ ﻖ اﻟﻘﻤ ﺢ ﻓﻘ ﻂ ﻛﻌﯿﻨ ﺔ ﻛﻨﺘ ﺮول .إﺿ ﺎﻓﺔ إﻟ ﻲ ذﻟ ﻚ ﻓﻘ ﺪ اﻇﻬ ﺮ اﻟﺨﺒ ﺰ اﻟﻤ ﺼﻨﻊ ﻣ ﻦ  %٧٠دﻗﯿ ﻖ ﻗﻤ ﺢ
و %٣٠دﻗﯿﻖ ﺗﺮﻣﺲ ﺣﻠﻮ ﻋﻠﻲ ﻧﺸﺎط ﻣﺮﺗﻔﻊ ﻟﻤﻀﺎدات اﻻﻛﺴﺪه ﻣﻘﺎرﻧﺔ ﺑﺎﻟﻤﻌ ﺎﻣﻼت اﻻﺧ ﺮي ﻣﻮﺿ ﻊ
اﻟﺪراﺳﺔ  .ﻛﻤﺎ اﻇﻬﺮ اﻟﺨﺒﺰ اﻟﻤﺼﻨﻊ ﻣﻦ اﻟﺪﻗﯿﻖ اﻟﻤﺮﻛﺐ ﻟﻠﻘﻤﺢ وﻓﻮل اﻟ ﺼﻮﯾﺎ او دﻗﯿ ﻖ اﻟﻘﻤ ﺢ واﻟﺤﻠﺒ ﺔ
زﯾﺎدة ﻃﻔﯿﻔﺔ ﻓﻲ ﻣﺤﺘﻮي ﺣﺎﻣﺾ اﻟﻔﯿﺘﯿﻚ ﺑﯿﻨﻤﺎ اﻧﺨﻔ ﺾ ﻫ ﺬا اﻟﻤﺤﺘ ﻮي ﻓ ﻲ اﻟﺨﺒ ﺰ اﻟﻤ ﺼﻨﻊ ﻣ ﻦ اﻟ ﺪﻗﯿﻖ
اﻟﻤﺮﻛ ﺐ ﻟﻠﻘﻤ ﺢ واﻟﺘ ﺮﻣﺲ اﻟﺤﻠ ﻮ ﻣﻘﺎرﻧ ﺔ ﺑ ﺎﻟﺨﺒﺰ اﻟﻤ ﺼﻨﻊ ﻣ ﻦ اﻟﻘﻤ ﺢ ﻓﻘ ﻂ .وادي إﺣ ﻼل دﻗﯿ ﻖ اﻟﻘﻤ ﺢ
ﺑﺪﻗﯿﻖ اﻟﺒﻘﻮﻟﯿﺎت إﻟﻲ ارﺗﻔﺎع ﻧﺴﺒﺔ اﻷﺣﻤﺎض اﻻﻣﯿﻨﯿﺔ اﻟﻀﺮورﯾﺔ ﻓ ﻲ اﻟﺨﺒ ﺰ اﻟﻤ ﺼﻨﻊ ﻣﺎﻋ ﺪا اﻟﺤ ﺎﻣﺾ
اﻻﻣﯿﻨﻲ اﻟﻀﺮوري اﻟﻤﺜﯿﻮﻧﯿﻦ .وﻋﻤﻮﻣﺎ ﻓﺎن ﻧﺴﺒﺔ اﻷﺣﻤﺎض اﻻﻣﯿﻨﯿ ﺔ اﻟ ﻀﺮورﯾﺔ اﻟﻠﯿ ﺴﯿﻦ واﻟﻤﺜﯿ ﻮﻧﯿﻦ
ﻓﻲ اﻟﺨﺒﺰ اﻟﻤﺼﻨﻊ ﻛﺎﻧﺖ اﻗﻞ ﻣﻦ اﻟﻨﺴﺐ اﻟﻤﻮﺻﻲ ﺑﻬﺎ ﻣﻦ ﻗﺒﻞ ﻣﻨﻈﻤﺔ اﻟﻔﺎو وﻣﻨﻈﻤﺔ اﻟﺼﺤﺔ اﻟﻌﺎﻟﻤﯿﺔ.
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