e gill AUl SHlme § Sigmdl Alma

Effect of fortification the yellow lentils with
some grains as an alternative to animal protein
and its effect on the sensory properties and

quality of the final product
Thnaa M. H. Gouda

Assist Prof of Food science and nutrition, Home Economics
Department, Faculty of Specific Education, Fayoum University.
drthnaa@yahoo.com

daesil) Al Ve (b Eigad) Alas
10.21608/JEDU.2024.292183.2058: DO (a8 ) dual) Cipa
2024 55,53 asml) Llad) alaal)
ARV IPNCPA
P-ISSN: 1687-3424 E- ISSN: 2735-3346

https://jedu.journals.ekb.eq/  guaall Apall &y e Aaal) adse

http://jrfse.minia.edu.eqg/Hom dlaal) 633"

Tal) aa &y gan - Liall Aaala . Al Ayl 406 fgind

627
2024 slss. ¢ smaddly A sl . dlad) Alaal)



e gill Al c¥lme § Bigmdl Alma

628
2024 sisi. ¢ susadlly GG 2l . dlad) Alaal




e gill Al c¥lme § Bigmdl Alma

Effect of fortification the yellow lentils with some grains as an
alternative to animal protein and its effect on the sensory
properties and quality of the final product

Thnaa M. H. Gouda

Assist Prof of Food science and nutrition, Home Economics Department,
Faculty of Specific Education, Fayoum University. drthnaa@yahoo.com.

Abstract

Lentil is a plant food consumed in the world due to its high protein content,
complex carbohydrates, dietary fiber, folic acid and bioactive
phytochemicals such as flavonoids, total phenolics, and its functional and
technological characteristics. Also, can used lentil as healthy diet and
alternative meats for the vegetarian or consumers are minimizing or
excluding meat. Therefore, this study was conducted to determine the effect
of fortification the yellow lentil with some grains as an alternative to animal
protein and its effect on the sensory properties and quality of the final
product. The chemical composition determination included protein, dietary
fiber, ash, vitamins, minerals and sensory evaluation. Four different
formulations of kofta were prepared: 100% meat, 100% yellow lentil, 75%
lentil with 25% bulgur and 75% lentil with 25% semolina. Samples were
evaluated as acceptable by the panelists, but 25% bulgur had the highest
acceptability compared to control samples. The results revealed a significant
increase p<0.05 of proteins, fiber, and ash in lentils (25.2, 8.3, and 2.3),
bulgur (10.02, 14.91,and 1.36) and semolina (14.56, 3.81,and 0.69),
respectively. In addition, there is a significant variation in mineral and
vitamin A content. The protein content in different formulations ranged
between 25.75, 17.45, and 18.78 compared to the control kofta of
17.76.Conclusion: Lentil can fortify with some grains to improve human
nutritional quality as an alternative meat and healthy status because of its low
fat, high protein and fibre content. Also, lentils can be used as a substitute for
beans in making falafel.

Key words
Lentils, grains, health benefits, meat alternatives.
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Introduction

Because of the effect diet on overall health, there is increased
interest in food and nutritional approaches that promote healthy
lifestyles. So, with the development of technologies, sources and
nutritional approaches can achieve a healthy lifestyle (Eichelman
et al., 2016). New trends showed increasing use of pulses and low
consumption of meat (Hill, 2022), among new food sources
pulses and grains are important sources of bioactive compounds
(Varzakas et al., 2016). In addition to rich foods in proteins of
good nutritional quality, complex carbohydrates, high amounts of
soluble dietary fibers, vitamins such as thiamin, folate and
minerals such as iron, zinc, copper, manganese and phosphorus
(Margier et al., 2018; Joehnke et al., 2021), an example of a
legume is Lentil, it is an important legume and a staple in Asian
and African countries (Joshi et al., 2017; Sidhu et al., 2022).
Lentil has gained increasing popularity among consumers in
recent years, because they are opting for plant-based proteins. It is
a source of minerals such as iron, zinc, potassium magnesium,
selenium, folate, thiamine, niacin and vitamin B6 as well as
macronutrients such as slow-digestible starch, protein and fiber
(Joehnke et al., 2021), also it is rich in antioxidants, mostly
associated with polyphenolic compounds, including flavonols,
flavones, flavan-3-ols, proanthocyanidins, anthocyanidins,
hydroxybenzoic, hydroxycinnamic acids, Isoflavones (Ganesan
and Xu, 2017). Lentil contains 24.6% protein, 63.4%
carbohydrates, 2.7% ash content, and 1.1% total fat, a high
amount of dietary fiber, slowly digestible starch, potassium and
low sodium. According to the health benefits of lentil, different
studies have shown that the consumption of lentil has an effective
effect in reducing various health problems for people with
hypertension, cardiovascular diseases, diabetes mellitus, cancer
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and reducing blood cholesterol levels due to its polyphenol
composition, which has been shown to possess antioxidant, anti-
inflammatory and nephroprotective effects (Ganesan and Xu,
2017 ;Verni et al., 2020), for instance, flavonoids in lentils
control in blood glucose (Zhang et al., 2015), So lentils might be
a functional dietary ingredient (Gonzéalez-Sarrias et al.,2013).
Also, the higher protein and lower carbohydrate content of lentils
can help in developing new products. In addition, lentils have
high dietary fiber, resistant starch and bioactive polyphenolic
content (Dhull et al., 2022). Various studies have confirmed that
lentil contains protein (15.9% to 31.4%), carbohydrates (43.4% to
74.9%), fat (0.3% to 3.5%), total fiber (5.1% to 26.6%), and ash
(2.2-6.4%) (Grusak, 2009). Bioactive compounds in lentil can
act as antioxidants (Ciudad-Mulero et al., 2020; De Pasquale et
al., 2020; Dhull et al., 2020; Pasqualone et al., 2021; Xu et al.,
2019). Grains are a major source of the human diet, because of
their bioactive components such as phytochemicals and dietary
fiber (Liu et al., 2020), Among these grains is bulgur, which is a
multipurpose food that can be used in salads, soups, baked goods,
stuffing and meat substitutes in vegetarian recipes. It is utilized as
a healthier (Stone et al., 2020). Burghul is rich macro- and
micronutrient food product, such as vitamins such as vitamin B,
especially B1, B2, B3, B5, and B6, minerals, protein, fibers,
essential fatty acids and folate. It has high protein levels, calcium
and iron (Yousif et al., 2018). Bulgur is also a natural
and functional food appropriate for vegetarian diets and, because
of its folic acid content, is healthy food for pregnant mothers and
babies (Irvine et al., 2022). It is considered a healthy food due to
its nutritional and medicinal properties, which include anti-
carcinogenic, anti-microbial, anti-diabetic, and antioxidative
properties. Burghul can be utilized for the production of value-
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added economic food products (Yilmaz and Koca, 2017; Shah et
al., 2022). Bulgur is a healthy source of fiber in the diet (Saka et
al., 2020). Even after these procedures, the bulgur also has a
higher proportion of dietary fiber approximately 18 g per 100 g
(Savas & Basman, 2016). According to (Giambanelli et al,
2018; Tekin et al., 2021). It contains the highest antioxidant
activity. According to Kumar et al., (2013) the antioxidant
activity is mainly due to the phenolic compounds in the wheat
grains such as flavonoids, it also provides many of the health
benefits (Yilmaz & Koca, 2017). Bulgur is included in many
food applications; it is still a primary ingredient in Middle Eastern
cuisine, India, and the Balkans. It is the key ingredient in
tabbouleh (a bulgur salad with tomatoes, onions, and herbs) and
kibbeh (ground meat patties with onions and spices) (Al-Rousan
et al., 2018). Semolina is among the food cereals after rice, it has
been used commercially and consumed as a food product in
human diets. Semolina is the coarsely ground, purified middlings
of the wheat kernel, it is characterized by its hardness, intense
yellow color and nutty taste, it is a healthy food source for the
human. Semolina is the principal material used in the manufacture
of several food products, such as pasta, bulgur, couscous, mote,
and unleavened bread, due to its sufficient amount of yellow
pigment, protein content, and gluten characteristic (Kabbaj et al.
2017; Pooja et al., 2022). It is a source of protein, complex
carbohydrates, ash, and is rich in minerals such as iron,
phosphorus and vitamins B (thiamine, niacin, and riboflavin)
(Giampiero et al., 2011). Semolina also has a high source of
pro-vitamin A, antioxidants. Due to anthocyanin and its
antioxidant properties, it is considered a healthy cereal and is
recommended in the diet for those suffering from allergies,
diabetes, and high blood cholesterol (Pooja et al., 2022). The
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slow rate of sugar digestion leads to a lowering of the glycemic
index and the insulinemic response in humans (Colasuonno et al.
2017; Colasuonno et al. 2019). Due to semolina is high
digestibility, nutritional composition, and low cost, these
properties make it suitable for human consumption due to its
nutritional content; 12-16% protein content, 70% carbohydrate,
1.9% fat, 1.6% fiber, and 1.6% minerals (Marcotuli et al. 2020).
It contains high grain protein content together with yellow-
colored carotenoid pigment (Mazzeo et al. 2017). Semolina also
contains provitamin A, antioxidants, and low sodium content that
are essential nutrients for the human diet. The goal of this
research was to investigate the impact of fortifying yellow lentils
with various grains as an alternative to animal protein on the
sensory properties and overall quality of the final product.

Materials and methods
Materials

- Beefmeat, yellow lentil, bulgur, semolina, fresh onion, grice,
and parsley were purchased from a local supermarket in Cairo,
Egypt, to make kofta.

- Lentil, bulgur, and semolina were cleaned and sieved by hand to
be free from sand, stones, and other foreign materials, and then
they were soaked in boiling water for 30 minutes and ground
using an electronic mill.

- Some vegetables, fresh onions, grice, parsley, and a little salt,
were mixed well. The ingredients of the tested kofta formulation

are listed in Table 1.
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Preparation of kofta sample (kofta control, yellow lentil,
bulgur, and semolina)

Technological methods
For the preparation of meat and lentil kofta, bulgur and semolina

kofta. Four different formulations of kofta were prepared,
consisting of 100% meat (control 1), 100% yellow lentil (control
2), 7 % vyellow lentil added 25% bulgur and 75% yellow lentil
added 25% semolina. The formulations were as described in
Table 1. Add the lentils and some grains, 3% of fresh onions, 1%
salt, 3% parsley and 1% spice mixture. Then kneaded until the
dough was stored at refrigerated temperature (x40 C), they were

formed and cooked in heavy oil for 5 minutes.

Table (1): Formulations of control kofta of meat (CM), control kofta of lentil
(CL), lentil added bulgur (LB) and lentil added semolina (LS)

Formulations of kofta amounts (%)

Ingredients (g) CM cL LB LS
Meat 100 - - -
Lentil - 100 75 75
Bulgur _ _ 25 _
Semolina _ _ _ 25
Salt 5 5 5 5
Onion 10 10 10 10
Grice 5 5 5 5
Parsley 10 10 10 10

* CM “Control meat “100% * CL “Control lentil “100%

*LB “75% lentil+25% bulgur” *LS “75% lentil + 25%

semolina”
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Preparation of volunteer people

Twenty males and females of different ages evaluated the
produced kofta from lentils and some grains (bulgur and
semolina) compared to the control samples.

Analytical method

Determination of Proximate Composition

Chemical analyses conducted on all samples consisted of the
determination of protein, fat, dietary fiber and ash content. All
analyses were performed following the official methods of
analysis of the Association of Official Analytical Chemists
(AOAC, 2012). The crude protein percentage was determined
using the Kjeldahl method and the percentage nitrogen (%N)
obtained was used to calculate the percentage crude protein using
the relationship % crude Protein = % N X 6.25. The percentage of
ash (%) was determined by incinerating the samples in a muffle
furnace at 550°C for 4 hours. The ash was cooled in a desiccator
and weighed. Carbohydrate content was calculated by difference.
Digested carbohydrate was calculated by difference including
fiber. Digested carbohydrate % = 100- (Moisture% +Protein%
+Fat% +Fiber% +Ash %). The results were expressed as the
average value.

Determination of Mineral Content

Mineral contents of lentils, bulgur and semolina were carried out
according to the method (Chapman, and Pratt, 1961). All
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minerals were determined by an atomic absorption
spectrophotometer (Varian Spectra — AA 220).

Determination of Vitamins

The HPLC technique, as described by Aslam et al. (2008) was
used for separation and quantification of folic acid, niacin,

Pyridoxine, by a reversed-phase chromatographic method.

Sensory evaluation

Colour ,texture, ,taste, odour and overall acceptability of kofta
were organoleptically evaluated using 20 trained panelists from
Food Science and nutrition, home economic, Faculty of specific
education, Fayoum University. They were asked to rate their
acceptabilities of kofta samples according to nine point scale,
ranging from the like extreme 9 to dislike extreme 1 point as
described by Meilgaard et al .(1999).

Statistical analysis

The data were expressed as mean * standard deviation. Statistical
analysis system software using ANOVA was followed. The
differences among means were determined for significance at

P<0.05 using Duncan’s multiple range test.
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Results and Discussion
Macronutrients of raw lentil, bulgur, and semolina (per 100 g)

Macronutrient of raw lentil, bulgur and semolina are presented
according to the data in Table 2, The higher component of
semolina, bulgur and lentils is carbohydrate (74.96, 71.78 and
62.1) respectively, while the protein in lentil, bulgur and semolina
was (25.2, 10.02 and 14.56) respectively. The fiber content was
high in bulgur, lentil and semolina (14.91, 8.3 and 3.81)
respectively. The lower component of lentils, bulgur and semolina
was total lipid and ash. This result was in accordance to those
obtained by Moslem et al., (2016) which reported that legumes
such as mucuna bean, guillaume, bambara grand nut, jack bean
and lentil contains a large amount of protein, carbohydrates,
minerals such as iron, calcium, magnesium and potassium and
vitamins, especially B group vitamins. According to (Joshi et al.,
2017; Dhull et al., 2022 ) mentioned that lentils are a nutrient-
rich legume, having high protein content, complex carbohydrates,
dietary fiber , essential minerals, vitamins, and high energy value,
, folic acid, so lentils are considered a healthy food nutritionally.
Lentil also contains a number of bioactive phytochemicals, such
as flavonoids, total phenolics, phytate, saponins, and tannins.
Lentils can use as meat alternatives; consumers are minimizing or
excluding meat consumption and opting for non-meat foods.
According to (Rathod and Annapure, 2016; Abd-El-Aziz et al.,
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2018 ;Ghazza, 2019) studied the chemical and nutritional
assessment of bulgur grains, bulgur grains had 9.51 % of protein,
1.27% of ash and 1.21 of fibers and 82.79% of carbohydrates.
(Abd EI Sattar and Mostafa, 2017) evaluated different varieties
of durum wheat physically, chemically and technologically as
well as to investigate the possibility of using their semolina
durum wheat varieties in preparing Pasta. Semolina of Bane Suif
contain the highest content of crud protein which was 14.30%
followed by Sohago which recorded 13.95%. Results of sensory
evaluation indicated, overall acceptability scores of cooked Pasta
made from semolina variety for all characteristics. Semolina
durum wheat varieties contain crud fat from 0.49 to 0.82%, ash
content from 1.41 to 1.65% and total carbohydrate from 83.26 to
84.96%, these results are in line with those (Ficco et al., 2016

and Giannone et al., 2016).

Table (2): Macronutrient of raw lentil, bulgur and semolina (per 100 g)

Nutrients/ g Lentil Bulgur Semolina
Protein 25.2+41.1% 10.02+0.03™ 14.56+0.5°
Total lipid 2.01+0.2 1.92+0.6™ 1.69+0.6"
Carbohydrates 62.1+3% 71.78+3.1% 74.96+1.3%
Fiber 8.3+0.1% 14.91+1.5% 3.81+0.8°
Ash 2.3+2.1% 1.36+0.11“ 0.69+0.03%®

*On dry weight basis

by the same letter is not significant different at 0.05 level.

mean value is followed by + standard deviation.

* Each mean value, within the same raw, followed

* Each

Minerals content of raw lentil, bulgur and semolina (per 100

9)
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The results in Table 3 indicate the mineral content of raw lentil,
bulgur, and semolina. The high contents of potassium,
phosphorus, magnesium, calcium, and iron in lentil, bulgur, and
semolina were (670, 292, 58.78, 47.7 and 7.4), (408, 298.71, 161,
110 and 2.89) and (186.01, 135.87, 45.88, 17.13 and 1.21)
respectively, but the lower components of lentil, bulgur, and
semolina were sodium, zinc and copper. Legume seeds play an
essential role in human diet and in various physiological and
metabolic processes as they are exceptional sources of protein,
minerals, vitamins, and bioactive compounds (Magalhdes et
al.,2017). Lentils are the most common legumes, which
characterize different nutritional and chemical profiles (Joshi et
al., 2017), it contains amounts of fibers and minerals including
phytochemicals such as phenolic acids, flavanols, saponins and
phytic acid as good antioxidant (Durazzo et al., 2013), so lentil
consumption may be associated with health benefits such as a
reduced risk of cardiovascular illness, cancer, diabetes,
osteoporosis, hypertension, gastrointestinal disorders, adrenal
ailments, and a reduction in low density lipoprotein (LDL)
cholesterol (Jacobs and Gallaher, 2004; Boye et al., 2010).
(Bautista-Exposito et al., 2018; Zhang et al., 2018) stated that
Lentil rich in bioactive phytochemicals, as flavonoids,
carotenoids, tocopherols, saponins, phytic acid, phytosterols and
antioxidant activity. According to (Abd-El-Aziz et al., 2018;
Ghazza, 2019) showed the minerals composition of burghul
grains, the calcium content was high 1186.38 mg/kg followed by
magnesium 752.45 mg/kg, folic acid content was high 14.38
mg/100gm. Using semolina in the manufacture of macaroni,
Modern food science has revealed that pasta manufactured from
semolina is rich in minerals such as iron, phosphorus, magnesium,

639
2024 g . o gpwaddly OGN aaall . el Alaall



manganese, zinc, copper, molybdenum and selenium (Dexter and

e gill Al c¥lme § Bigmdl Alma

Marchylo 2000; Cubadda et al., 2009; Cubadda et al., 2012).

Table (3): Minerals content of raw lentil, bulgur and semolina (per 100 g)

Nutrients/ Lentil Bulgur Semolina
mg

Calcium 47.7+1.2%® 110+0.01%° 17.13+0.01%
Phosphorus 292+2 4% 298.71+2.3® 135.87+1.1%
Iron 7.4+0.4% 2.89+1.4% 1.21+0.3%
Magnesium 58.78+1.0% 161+3.21% 45.880.7%
Potassium 670+2% 408+2.22% 186.01+0.04°
Sodium 6.93+0.1%® 16.48+1.5% 0.98+0.5%
Zinc 3.59+0.3® 2.01+0.04%® 1.13+0.03%
Copper 1.29+0.2% 0.299+0.1° 0.17+0.02

The data presented as mean £SD. of three independent analyses.

Vitamins content of raw lentil, bulgur and semolina (per 100 g)

The data in Table 4 showed vitamins content of raw lentil, bulgur
and semolina. The results indicated that bulgur had high level of
vitamin A (2198.87), Followed by lentils (68.54) and it nothing in
semolina. Lentils are characterized by the high content in beta
carotene (33.58). The high content of Niacin content was bulgur,
followed by semolina and lentil (3.47, 3.25 and 1.47). These
results are line in Kaale et al., (2022) mentioned that lentils are a
nutrient food legume having high content, essential minerals,
vitamins, high energy value, folic acid, so lentils are considered a
healthy food nutritionally. Lentils also contain a number of
bioactive phytochemicals such as flavonoids, total phenolics,
phytate, saponins, and tannins. According to (Abd El-Aziz et al.,
2018; Ghazza, 2019) stated the content of Niacin in burghul
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grains was (7.40 mg/100gm). Semolina is containing essential
vitamins B such as Thiamine, Niacin and Riboflavin (Cubadda et
al., 2009; Cubadda et al., 2012).

Table (4): Vitamins content of raw lentil, bulgur and semolina (per 100 g)

Nutrients Lentils Bulgur Semolina
Vitamin C 1.65+0.2% 0.0 0.0

mg

Vitamin A 68.54+0.01%° 2198.87+2.6% 0.0

ul

Beta carotene 33.58+3.12% 0.97+0.04% 0.0

1g

Niacin 1.47+0.5® 3.47+0.11% 3.25+0.31
mg

The data presented as mean £SD. of three independent analyses.
Proximate chemical composition of Kofta samples

Proximate chemical composition of kofta sample fortified with
bulgur and semolina compared to control kofta sample of meat
and lentil showed in Table: 5. Lentil kofta achieved the highest
level of protein (25.75 g), followed lentil kofta fortified with
semolina (18.78) and lentil kofta fortified with bulgur (17.45).
Bulgur is a nutrient food product and rich in the content vitamins,
minerals, protein, and fibers (Yasir Abbas Shah et al., 2022).
Bulgur has higher protein levels, calcium, iron, vitamin B1, and
Niacin than other cereals like bread and pasta (Yousif et al.,
2018). Semolina is as a ready source and high level of protein and
complex carbohydrates, according to Adyati et al., (2019).
Investigated the physicochemical properties of semolina-based

pasta incorporated with chickpea flour and dried Moringa leaves,
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in generally, the results revealed to increase the hardness,

springiness, and chewiness index of the pasta and able to increase

the functional benefit of the pasta produced, the chemical

composition of pasta achieved significantly higher (p<0.05)

moisture, fat, protein, ash, total dietary fiber, and calcium content

than those of control pasta.

Table (5): Proximate chemical composition of kofta samples (100 g)

Samples CM CL LB LS
Nutrients (g)
Protein 17.76+0.18%® 25.75+0.01 17.45+0.3% 18.78+0.1°"
Total lipid 6.86+0.18% 1.05620.5% 2.12+0.1% 1.78+0.03%
Carbohydrates 0.01+0.02 59.1+0.8° 71.32+0.15®° | 69.41+0.2°
Fiber 0.00 28.61+0.7% 4.38+0.2%® 3.29+0.03%®
Ash 3.96+1.3% 1.58+0.2° 0.69+0.02%° 0.48+0.01%

* Data expressed as means tstandards deviation (n=3). Values in the same line with
different letters are significantly different at p<0.005 using the LSD test.
*Carbohydrate was calculated by differences.

Sensory evaluation of kofta manufactured from lentil and
some grains

The data in Table 6 showed that all kofta products were
acceptable by the panelists, but kofta (80% lentils and 20%
bulgur) had the highest acceptability, but kofta of yellow lentil
with semolina achieved a lower sensory evaluation. Kofta product
containing 20% bulgur had significantly (P<0.05) the highest
scores given by panalists for colour, taste, texture, odour and

overall acceptability comparing with the other control samples.
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According to (Karin et al., 2020) Mentioned that legumes are a
good source of protein and fibre and compared the nutritional,
functional and sensory properties of red lentils and black beans.
Sensory evaluation classed the product made of germinated red
lentils was the best. (Abd-El-Aziz et al., 2018) pointed to the
replacing soybean concentrate with bulgur flour were acceptable.
The results of sensory evaluation agreed with (Al Shehry, 2015)
which estimated of semolina by wheat germ flour. The sensory
evaluation of the tested products showed that most of the studied
attributes were more preferable in case of the 10% whole wheat

germ than all the other tested busbousa formulas.

Table (6): Sensory evaluation of kofta manufactured from lentil and some
grains

Samples

Sensory CM CL LB LS
evaluation

Colour 9.97+0.01% 9.3+0.5%® 9.4+0.1% 8.9+0.3®
Taste 9.98+0.2 9.4+0.2% 9.6+0.03% 8.7+0.1%
Texture 9.7+0.12%® 8.9+0.6™ 8.6+0.11% 8.4+0.14%
Odour 9.96+0.3® 9.9+0.1% 9.93+0.12%® 9.7+0.2%
overall acceptability 9.9+0.1% 9.8+0.01% 9.96+0.51% 9.5+0.11®
Mean 9.762 9.46 0.498 9.04

*Values are expressed as mean +SD  * Significant at p<0.05 using one way ANOVA test. *
LSD: Least significant difference.

Conclusion

Lentils are an essential part of diets in many countries due to their
high protein, carbohydrates, dietary fiber, minerals content and a
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variety of health promoting bioactive compounds. Lentils can be
used in traditional cuisines and food product development,
including plant-based alternatives to meat proteins. Bulgur is a
plant-based food rich in beneficial nutrients, including dietary
fiber, vitamins and minerals such as calcium, magnesium and
iron. It is also high in protein, low in fat, high amount of leucine,
valine, folic acid and niacin. Combination of burghul with other
sources of protein would compensate the deficiency of certain
amino acids such as lysine, and therefore it contributes to the
improvement of the health state of the population. Bulgur can be
utilized in the development of functional foods due to its stability
and significant nutritional. Semolina is the type of wheat that it
use commercially and consumed as a food product in human
diets. It is used in various making several food products such as
macaroni, pasta, spaghetti and couscous, due to the yellow
pigment, protein content, and its gluten characteristic, semolina
also has a high source of pro-vitamin A, antioxidants,
carbohydrates, and non-starch polysaccharides. Due to
anthocyanin and its antioxidant properties, it is recommended in
the diet for those suffering from allergies, diabetes, and high
blood cholesterol. So it can be used in fortification of some foods
to benefit of its nutrients. The research also proposes that lentils
can be used as a substitute for beans in making falafel due to their
high protein content.
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Samples of kofta

Meat kofta “control” Lentil Kofta “control”

' \ ' V
B W =

Bulgur Kofta Semolina Kofta

@

Lentil flafel

%
[ - .
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alternative to animal protein and its effect on the sensory
properties and quality of the final product

Al padlal)

Sl 5 S i g all (e iyl of gine Cany Y g callall A cllgiun Al elae uanl) 2xy
2 g3 DAl Jia U ol g ddaill 40l 4ilal) o) sall g ol il (caan ciiliadl CalY) csaiel)
e #1358 ual) aladid Sy Ao ol i€l 5 Aida o) diailiady udiy L GAIKH 1Y gl
S asall e AL S Joli g e o) GSliuall i bl Qalal ol i
JaS gl (mry sieal) el mexi il sl Aulall sda cuypal Al e ey
Jalas Al ) e gl piiall B3 sa s Al paibadll e o il ) sl (5l
antil) ) jal IS ((palaall s clipaiall cale )l Al LIV (o5 1 el CaS Sl
anl 7100 AuS) (e ddline LS 5 ao)l aaad 23 Gededl (e drieaddl claiidl )
Clisall a5 Cun (e 725 ae uie 175 508 3 725 pa puae 175 ¢ il uae 7100
Jsd Sl al S J& 5 725 Loy dae el Gadall LS Ao Sy cdialll J (g0 A gia Ll o
& (P<0.05) Aisine 334 Guaall el (a5l il < pelaly Adaliall cilially 45150
Madls «(1.365 ¢14.91 ¢10.02) Je sl 5 ¢(2.35 ¢8.3 ¢25.2) sba 5 bl el 5l
Ol (5 sine (B uS Gl el ey ) ALYl (sl e ¢(0.695 <3.81 ¢14.56)
450 (18,785 ¢17.45 ¢25.75 ) (s Adkiaall € i) & i 5 o) (5 sima 5l i T (paali
sasall el dpand) i Je by uaall e i (S sduadAY (17.76) dal) ddadlial) il
o sina g la )5 58l (he 4a) gine aliddl Cun dsaall sl o eall S lusdd 431381
B gia 8 sl JoasS Guaal) aladial (e 4l Gl 38 LYY i g )

Al Jila daal) Al gdl) (i gaa (uas Aalidal) clalsl)

646
2024 sisi. ¢ susadlly GG 2l . dlad) Alaal




e gill Al c¥lme § Bigmdl Alma

References:

1- Abd-El-Aziz, A. Nadia, Amal M. Abd El-Razek, Faten F. Abdel-
salam, (2018). Effect of replacing soybean concentrate with bulgur
(Wheat Groats) flour on quality and storage stability of beef burger.
Alex. J. Fd. Sci. & Technol. Vol. 15, No. 2, pp. 21-32.

2- Abd El-Sattar, A. S.1 and A. M .Mostafa, (2017). Physico
chemical and technological properties of some new durum wheat
varieties. J. Food and Dairy Sci., Mansoura Univ., Vol. 8 (9):
383- 386.

3- Adyati Putriekasari Handayani, Nallammai Singaram, Chang
Kian Aun, (2019). Physicochemical properties of semolina based
pasta incorporated with chickpea flour and dried moringa leaves.
In Proceedings of the 16th ASEAN Food Conference (16th AFC
2019) - Outlook and Opportunities of Food Technology and
Culinary for Tourism Industry, pages 146-152.

4-  Al-Rousan W. M., Olaimat A. N., Osaili T. M., Al-Nabulsi A. A.,
Ajo R. Y., Holley R. A. (2018). Use of acetic and citric acids to
inhibit Escherichia coli O157: H7, Salmonella typhimurium and
Staphylococcus aureus in tabbouleh salad. Food Microbiology,
73, 61-66.

Al Shehry Garsa Ali, (2015). Estimation of semolina partially
substitution by wheat germ flour in specific a KSA local lovely
product. Middle East Journal of Applied Sciences, 5(3): 670-675.

u
1

647
2024 g . o gpwaddly OGN aaall . el Alaall




10-

11-

12-

13-

648

e gill Al c¥lme § Bigmdl Alma

AOAC, (2012). Official methods of analysis of the Association of
official analytical chemists (19th ed.). AOAC. Washington DC,
19th edition.

Aslam J, M.S. Mohajir, S.A. Khan, and A. Khan. ( 2008) .HPLC
analysis of water- soluble vitamins (B1,B2, B3,B5,B6) in in vitro
and ex vitro germinated chickpea (Cicer arietinum L.) African
Journal of Biotechnology.7 (14).

Bautista Exposito S., Pefias E., Silvan J. M., Frias J., Martinez
Villaluenga C., (2018). pH-controlled fermentation in mild
alkaline conditions enhances bioactive compounds and functional
features of lentil to ameliorate metabolic disturbances. Food
Chemistry, 248, 262-271.

Boye J.; Zare F.; Pletch A, (2010). Pulse proteins: Processing,
characterization, functional properties and applications in food
and feed. Food Res. Int. 43, 414-431.

Chapman H. D. and Pratt P. F., (1961). Methods of analysis of
soils, Plants, and waters, USA.

Ciudad Mulero M., Fernandez-Ruiz V., Cuadrado C., Arribas C.,
Pedrosa M. M., Berrios J. D. J., Pan J., Morales P., (2020). Novel
gluten free formulations from lentil flours and nutritional yeast:
Evaluation of extrusion effect on phytochemicals and non-
nutritional factors. Food Chemistry, 315, 126175.

Colasuonno P, Lozito ML, Marcotuli I, Nigro D, Giancaspro A,
Mangini G, De Vita P, Mastrangelo AM, Pecchioni N, Houston

K, (2017). The carotenoid biosynthetic and catabolic genes in

2024 g . o gpwaddly OGN aaall . el Alaall




14-

15-

16-

17-

18-

19-

649

e gill Al c¥lme § Bigmdl Alma

wheat and their association with yellow pigments. BMC Genom
18(1):1-18.

Colasuonno P, Marcotuli I, Blanco A, Maccaferri M, Condorelli
GE, Tuberosa R, Parada R, de Camargo AC, Schwember AR,
Gadaleta A, (2019). Carotenoid pigment content in durum wheat
(Triticum turgidum L. var durum): an overview of quantitative
trait loci and candidate genes. Front Plant Sci 10:1347.

Cubadda F., Aureli F., Raggi A., Carcea M., (2009). Effect of
milling, pasta making and cooking on minirals in durum wheat.J.
Cereal Sci. 49:92-97.

Cubadda F., Aureli F., Raggi A., Rufo, G., Carcea M., (2012).
Iron, zinc, copper, selenium and selenium species in Italian
wheat.J. Cereal Sci. In press.

De Pasquale I., Pontonio E., Gobbetti M., Rizzello C. G., (2020).
Nutritional and functional effects of the lactic acid bacteria
fermentation on gelatinized legume flours. International Journal
of Food Microbiology, 316, 108426.

Dexter J. E. and Marchylo, B. A., (2000). Recent trends in durum
wheat and pasta processing. Impact on Durum Wheat Quality
Requirements. In: Durum wheat, semolina and pasta quality.
Recent Achievements and Now Trends. Proceeding of the
International workshop, Montpellier 27 November 2000, Institute
National of Research Agronomy, Montpellier, pp. 77-101.

Dhull S. B., Punia S., Kidwai M. K., Kaur M., Chawla P.,
Purewal S. S., Sangwan M., Palthania S., (2020). Solid state

fermentation of lentil (Lens culinaris L.) with Aspergillus

2024 g . o gpwaddly OGN aaall . el Alaall




20-

e gill Al c¥lme § Bigmdl Alma

awamori: Effect on phenolic compounds, mineral content, and
their bioavailability. Legume Science, 2(3), e37.

Dhull S. B., Kinabo J., Uebersax M. A., (2022). Nutrient profile
and effect of processing methods on the composition and
functional prop erties of lentils (Lens culinaris Medik)— A review.

Legume Science, e156.

21-Dhull S. B, Joyce K., Uebersax M. A., (2022). Nutrient profile
and effect of processing methods on the composition and functional
properties of lentils (Lens culinaris Medik): A review. Legume
Science. 5:e156. Page (1-14).

22-

23-

24-

25-

26-

650

Durazzo A.; Turfani V.; Azzini E.; Maiani G.; Carcea M., (2013).
Phenols, lignans and antioxidant properties of legume and sweet
chestnut flours. Food Chem. 2013, 140, 666-671.

Eichelmann F.; Schwingshackl L.; Fedirko V.; Aleksandrova K,
(2016). Effect of plant-based diets on obesity related
inflammatory profiles: A systematic review and meta-analysis of
intervention trials. Obes. Rev, 17, 1067-1079.

Ficco D. B. M., De Simone V., De Leonardis A. M., Giovanniello
V., and Nobile D., (2016).Use of purple durum wheat to produce
naturally functional fresh and dry pasta. Food Chemistry, 205,
187-195.

Ganesan K.; Xu B., (2017). Polyphenol-rich lentils and their
health promoting effects. Int. J. Mol. Sci. 18, 2390.

Ghazza M.A. Ahmed, (2019). Chemical and Nutritional
Assessment of Burghul Grains (Triticum Durum L.). Alexandria
Science Exchange Journal. VOL. 40. page 560-567.

2024 g . o gpwaddly OGN aaall . el Alaall




27-

28-

29-

30-

31-

32-

33-

651

e gill Al c¥lme § Bigmdl Alma

Giambanelli E., Ferioli F.D., Antuono L.F, (2018). Retention of
alkyl resorcinols antioxidant activity and fatty acids following
traditional hulled wheat processing. Journal of Cereal Science,
79: 98-105.

Giampiero Sacchettia, Giuseppe Coccob, Domenico Coccab,
Lilia Neria, Dino Mastrocola, (2011). Effect of semolina particle
size on the cooking Kinetics and quality of spaghetti. Procedia
Food Science. 1, 1740 — 1745.

Giannone V., Lauro M., Spina A., Pasqualone A., Auditore L.,
Puglisi 1., Puglisi G. (2016). A novel aamylase lipase formulation
as anti staling agent in durumwheat bread Food Science and
Tech., 65 (2016) 381-389.

Gonzalez Sarrias A.; Larrosa M.; Garcia Conesa M.T.; Francisco
A.; Barberan T.; Espin J.C, (2013). Nutraceuticals for older
people: Facts, fictions and gaps in knowledge. Maturitas, 75, 313—
334.

Grusak M. A., (2009). Nutritional and health-beneficial quality. In
W. Erskine, F. J. Muehlbauer, A. Sarker, & B. Sharma (Eds.), The
lentil: Botany, production and uses (pp. 368—390).

Hill H., (2022). Utilization of dry beans and other pulses as
ingredients in diverse food products. In M. Siddig & M. A.
Uebersax (Eds.), Dry beans and pulses: Production, processing,
and nutrition (2nd ed.) (pp. 307-329).

Irvine N., England Mason G., Field C. J., Dewey D., Aghajafari

F., (2022). Prenatal folate and choline levels and brain and

2024 g . o gpwaddly OGN aaall . el Alaall




34-

35-

36-

37-

38-

39-

40-

652

e gill Al c¥lme § Bigmdl Alma

cognitive development in children: A critical narrative review.
Nutrients, 14(2), 364.

Jacobs D.R.; Gallaher D.D., (2004). Whole grain intake and
cardiovascular disease: A Review. Curr. Atheroscler. Rep. 6, 415-
423.

Joehnke M.S.; Jeske S.; Ispiryan L.; Zannini E.; Arendt E.K.; Bez
J.; Serensen J.C.; Petersen I.L., (2021). Nutritional and anti-
nutritional properties of lentil (Lens culinaris) protein isolates
prepared by pilot-scale processing. Food Chem. X, 9, 100112.
Joshi M., Timilsena Y., Adhikari B., (2017). Global production,
processing and utilization of lentil: A review. Journal of
Integrative Agriculture, 16, 2898-2913.

Kabbaj H Sall AT, Al-Abdallat A, Geleta M, Amri A, Filali-
Maltouf A, Belkadi B, Ortiz R, Bassi FM, (2017). Genetic
diversity within a global panel of durum wheat (Triticum durum)
landraces and modern germplasm reveals the history of alleles
exchange. Front Plant Sci 8:1277.

Karin Viktorinova, Karin Pettekova, Jaroslav Simek, Ivo Hartman,
Vitézslav Hertel, (2020). Nutrition and sensory evaluation of
germinated legumes. Kvasny prumysl (2020) 66: 270-276.

Kumar P., Kumar S., Tripathi M.K., Mehta N., Ranjan R., Bhat
Z.F. Singh P.K., (2013). Flavonoids in the development of
functional meat products: A review. Veterinary World, 6: 573-578.
Lilian D. Kaale; Muhammad Siddig; Sharon Hooper, (2023).
Lentil (Lens culinaris Medik) asnutrient rich and versatile food

legume: A review. LegumeScience.2023; 5:e1609.

2024 g . o gpwaddly OGN aaall . el Alaall




41-

42-

43-

44-

45-

46-

47-

653

e gill Al c¥lme § Bigmdl Alma

LiuJ, YuL. L, WuY. (2020). Bioactive components and health
beneficial properties of whole wheat foods. Journal of Agricultural
and Food Chemistry, 68(46), 12904-12915.

Magalhdes S.C.; Taveira M.; Cabrita A.R.; Fonseca A.; Valentao
P.; Andrade P.B., (2017). European marketable grain legume
seeds: Further insight into phenolic compounds profiles. Food
Chem. 215, 177-184.

Margier M.; Georgé S.; Hafnaoui N.; Remond D.; Nowicki M.; Du
Chaffaut L.; Amiot M.-J.; Reboul E., (2018). Nutritional
composition and bioactive content of legumes: Characterization of
pulses frequently consumed in france and effect of the cooking
method. Nutrients, 10, 1668.

Marcotuli I, Colasuonno P, Hsieh YS, Fincher GB, Gadaleta A.,
(2020). Non starch polysaccharides in durum wheat: A review. Int
J Mol Sci 21:2933.

Mazzeo MF, Di Stasio L, D’Ambrosio C, Arena S, Scaloni A,
Corneti S, Ceriotti A, Tuberosa R, Siciliano RA, Picariello G.,
(2017). ldentification of early represented gluten proteins during
durum wheat grain development. J Agric Food Chem 65:3242—
3250.

Meilgaard M., Civille G.V. Carr B.T., (1999). Sensory evaluation
techniques. 3th ed. Boca Raton: CRC. pp. 8-12.

Moslem F., (2016). Investigation the effect of sprouting on some
chemical properties and antioxidant activity of red lentils. Journal

of Innovation in Food Science and Technology, 8(2), 73-82.

2024 g . o gpwaddly OGN aaall . el Alaall




e gill Al c¥lme § Bigmdl Alma

48- Pasqualone A., Costantini M., Labarbuta R., Summo C., (2021).
Production of extruded cooked lentil flours at industrial level:
Effect of processing conditions on starch gelatinization, dough
rheological properties and techno-functional parameters. LWT,
147, 111580.

49- Pooja Saini, Harneet Kaur,  Vikrant Tyagi, Pawan Saini,
Naseer Ahmed, H. S. Dhaliwal, Imran Sheikh, (2022). Nutritional
value andend-use quality of durum wheat. Cereal Research
Communications, Volume 51, pages 283-294.

50- Rathod R. P., Annapure, U. S., (2016). Effect of extrusion process
on antinutritional factors and protein and starch digestibility of
lentil splits. LWT-Food Science and Technology, 66, 114-123.

51- Saka I., Ozkaya H., Ozkaya B., (2020). Potential utilization of
bulgur bran as a source of dietary fiber in cookies. Cereal
Chemistry, 97(5), 930-939.

52- Savas K., Basman A. (2016). Infrared drying: A promising
technique for bulgur production. Journal of Cereal Science, 68,
31-37.

53-Shah Yasir Abbas , Farhan Saeed, Muhammad Afzaal, Aftab
Ahmad, Muzzamal Hussain, Huda Ateeq, Mujahid Hassan Khan,
(2022). Biochemical and nutritional properties of wheat bulgur. J
Food Process Preserv. 00: e16861. Page 1:8.

54- Sidhu J. S., Zafar T., Benyathiar P., Nasir M., (2022). Production,

processing, and nutritional profile of chickpeas and lentils. In M.
Siddig & M. A. Uebersax (Eds.), Dry beans and pulses:
Production, processing, and nutrition (pp. 383-407).

654
2024 g . o gpwaddly OGN aaall . el Alaall




55-

56-

57-

58-

59-

60-

61-

655

e gill Al c¥lme § Bigmdl Alma

Stone A. K., Wang S., Tulbek M., Koksel F., Nickerson M. T.,
(2020). Processing and quality aspects of bulgur from Triticum
durum. Cereal Chemistry, 97(6), 1099-1110.

Tekin M., Babacan U., Batu O., Akar T., Cengiz M. F., (2021).
The effects of genotypic variation in hulled wheat species and
cooking methods on some quality parameters of bulgur. Journal of
Food Processing and Preservation, 46, e15979.

Varzakas T.; Zakynthinos G.; Verpoort F., (2016). Plant food
residues as a source of nutraceuticals and functional foods. Foods,
5, 88.

Verni M., Demarinis C., Rizzello C. G., Baruzzi F., (2020).
Design and characterization of a novel fermented beverage from
lentil grains. Foods, 9, 893.

Xu M., Jin Z., Simsek S., Hall C., Rao J., Chen B., (2019). Effect
of germination on the chemical composition, thermal, pasting, and
moisture sorption properties of flours from chickpea, lentil, and
yellow pea. Food Chemistry, 295, 579-587.

Yilmaz V. A and Koca A. F., (2017). Effect of different
production techniques on bioactive compounds and antioxidant
capacity of einkorn (Triticum monococcum L.) and durum
(Triticum turgidum subsp. durum) bulgur. Journal of the Science
of Food and Agriculture, 97(1), 269-277.

Yousif S. I, Bayram M., Kesen S., (2018). Characterization of
volatile compounds of bulgur (Antep type) produced from durum

wheat. Journal of Food Quality, 1-9.

2024 g . o gpwaddly OGN aaall . el Alaall




62-

63-

656

e gill Al c¥lme § Bigmdl Alma

Zhang B.; Deng Z.; Ramdath D.D.; Tang Y.; Chen P.X.; Liu R;;
Liu Q.; Tsao R., (2015). Phenolic profiles of 20 Canadian lentil
cultivars and their contribution to antioxidant activity and
inhibitory effects on a-glucosidase and pancreatic lipase. Food
Chem, 172, 862-872.

Zhang B., Peng H., Deng Z., Tsao R., (2018). Phytochemicals of
lentil (Lens culinaris) and their antioxidant and anti-inflammatory

effects. Journal of Food Bioactives, 1, 93—-103.

2024 g . o gpwaddly OGN aaall . el Alaall




