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Abstract: 
     Recently, attention has increased to the production of 

functional foods using natural sources and bioactive compounds 

to enhance the functional characteristics of food products. 

Therefore, the current study aims to strengthen wheat flour 

(WF72%) with different levels of flaxseed flour (FF) and 

chickpea flour (CHF) by 20–30% and use it in the production of 

toast bread and cookies. The results clarified that the chemical 

composition of FF recorded the highest content of fat (36.78%), 

ash (4.02%), and fiber (4.36%), while CHF showed the highest 

values of protein (22.03%) in comparison to WF (control). 

Adding FF or CHF at different concentrations to WF leads to an 

increased content of protein, fiber, and ash in composite flours. 

Also, the fat content of composite flours increased with an 

increase in FF levels. FF has the significant highest in antioxidant 

activity, total flavonoids (TFC), total phenols (TPC), and antioxidant 

capacity. In terms of rheological properties, during the mixing 

stage in all cases, an increase was observed in the water 

absorption; arrival time and behavior of dough development, 

while a decrease in stability time compares WF. Texture and 

overall acceptance of toast bread and cookies were also improved 

at a level of 20% replacement, although the sensory scores 

showed a decreasing trend with increased addition. It can be 

recommended that replacing white bread with bread fortified with 

flaxseed and chickpea flours, could positively impact its 

technological, nutritional, and functional properties.  

Keywords: 
Bakery products – antioxidants – functional- legume - flaxseeds 

flour- physiological taste assessment. 

 

Introduction  
       Food products produced from composite flour have similar 

properties to those made from whole-wheat flour. Composite 

flour is created to have specific nutrient and functional properties 

and is obtained from cereals as a source of protein with or without 

wheat flour (Noorfarahzilah et al., 2014). Wheat bread is a 

cheap staple diet, but its low amount of lysine and other important 
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amino acids is a significant nutritional drawback. Legumes are 

considered an environmentally sustainable protein source with the 

ability to increase the nutritional value of breads (Srivastava and 

Chakraborty, 2018). Also, most cookies are manufactured with 

wheat flour, which is low in some major nutrients and amino 

acids; they can be fortified to increase their nutritional value with 

a variety of fiber- and protein-rich ingredients (Kaur et al., 

2019). 

        Legumes have a high concentration of bioactive chemicals 

such as fibers and essential amino acids, which may supplement 

some nutritional and functional qualities and/or inadequacies of a 

cereal-based diet. Adding legume flour to wheat bread merits 

special consideration (Rizzello et al., 2014). Chickpeas are 

regarded as a wholesome, nutrient-dense food that has a high 

protein level and is rich in fiber, vitamins, minerals, and vital 

amino acids (Milán-Carrillo et al., 2007; Jukanti et al., 2012 

and Capurso et al., 2018). Chickpea flour has no effect on the 

texture of food products made with it; it has improved health 

benefits. The amount of carbohydrates and fat in food products 

can be greatly reduced by a slight addition of this flour, while the 

amount of protein, fiber, and mineral elements increases. 

Chickpeas and their protein may reduce the amount of acrylamide 

that forms in baked goods made with wheat flour (Rachwa-

Rosiak et al., 2015). Flaxseeds (Linum usitatissimum L.) are a 

plentiful source of nutritional and bioactive substances (protein, 

oil, mucilage and lignans), and vitamins, minerals, and 

antioxidants may be partially responsible for the health 

advantages. One of the crucial phytochemicals found in foods 

made from plants is phenol, so numerous products are now 

offered in a variety of forms on the market (Wang et al., 2017 

and Campos-Vega et al., 2020). So, The main object of current 

study is the production of bread fortified with natural different 

levels of FF and CHF and evaluating the chemical composition, 

rheological behavior, sensory attributes and functional of toast 

bread and cookies compared with ordinary bread.  
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Materials and Methods  

Materials   

     Flaxseeds, chickpeas, wheat flour (72%) yeast, eggs, sugar, 

butter, vanilla, baking soda, milk, and chocolate the main 

ingredients used in this study were obtained from a local market in 

Minia City, Minia Governorate, Egypt.  

Reagents and chemicals 
 All solvents and chemicals were obtained from El-Gomhoryia 

Company for chemicals, medical instruments and trading drugs in 

Cairo, Egypt.      

Methods 

Preparation flaxseed and chickpea flours 

       According to Marpalle et al., (2014), flaxseeds were roasted 

in a skillet at 80 to 90 °C for ten minutes, and then flaxseed flour 

was made using a laboratory grinder (Toshiba ElAraby, Egypt) 

and sieved. Chickpea flours were processed according to Costa et 

al. (2020), by submerging them in water (3 parts water to 1 part 

grain) for 12 hours, drying them at 180 °C for 1 hour in an electric 

oven, then pulverizing and sieving them through a mesh size of 10 

to become fine flour. All flour samples were filled and kept in 

glass jars at 4°C until they were analyzed, and products prepared. 

 Preparation of flour blending 

     Flaxseed flour and chickpea flour at levels of 20 and 30% have 

been mixed with wheat flour. The flour blends were then 

maintained in the refrigerator in an airtight container for further 

process analysis and product preparation after being individually 

packaged in sealed polyethylene bags. 
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Preparation of toast bread 

      According to Nassef et al., (2023), make toast bread with a 

few adjustments, as stated in Table (A). Combine the ingredients 

(butter, sugar, salt, and yeast) with the flour; gradually add the 

water and milk; and then knead the dough for 5 to 10 minutes, or 

until it is soft and smooth. The dough should be covered and 

placed in a sizable bowl with plastic wrap, where it should rise for 

about 55 minutes or until puffy. Mold is used to contain the 

dough. 30 minutes were spent resting the dough, followed by 30 

minutes of baking at 180°C, air cooling, and storage in 

polyethylene bags for sensory characteristics. 

Table (A): Formula of toast bread 

Preparation of cookies 

      Cookies were made according to Mohibbullah et al., (2023) 

method with a few adjustments, as stated in Table (B). To prepare 

the dough, the butter was combined with the powdered sugar, 

followed by the eggs, vanilla, flour, salt, and baking soda. The 

dough was then formed using gloves and chocolate chips, baked 

for 20 minutes at 170°C, allowed to cool naturally, and then 

placed in polyethylene bags for use in sensory testing. 

 

               Samples 

Ingredients 
WF 

100% 

FF 

20% 

FF 

30% 

CHF 

20% 

CHF 

30% 

WF 440 g 352 g 308 g 352 g 308 g 

FF ___ 88 g 132 g ___ ___ 

CHF ___ ___ ___ 88 g 132 g 

Butter 42 g 42 g 42 g 42 g 42 g 

Salt 6 g 6 g 6 g 6 g 6 g 

sugar 22 g 22 g 22 g 22 g 22 g 

Moist Yeast 7 g 7 g 7 g 7 g 7 g 

Water(ml) 174 174 174 174 174 

Milk (ml) 125 125 125 125 125 
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Table (B): The Formula of cookies 

Chemical properties 

       Fiber, ash, moisture, protein, and fat contents were 

determined according to A.O.A.C: (2012); carbohydrate content 

was calculated as follows:  
Carbohydrate (%) = 100 – (fat % + moisture% + fiber % + ash % +protein 

%). 
       Energy (kcal) = 4 (g carbohydrate) + 4 (g protein) +   9 (g fat).  

Determination of total flavonoids, total phenolic content, 

antioxidant activity and total antioxidant capacity  

      Abu Bakar et al., (2009) colorimetric method was used to 

determine the total flavonoids for WF, CHF and FF. Total phenol 

content is determined according to Musa et al., (2011) by using 

the Folin-Ciocalteu reagent. Antioxidant activity was calculated 

by Oms-Oliu et al., ( 2009).  

The 2, 2- diphenyl -1 picrylhydrazyl (DPPH) radical scavenging 

ability was performed, the antioxidant ability was calculated using 

the following equation: 
AA% =

    
Abs DPPH

 – 
Abs

 
sample × 100 

Abs DPPH 

Where: 

AA: antioxidant ability. 

Abs DPPH: absorbance of DPPH- free radical solution in methanol. 

                          

Samples 

Ingredients (g) 

WF 

100% 

FF 

20% 

FF 

30% 

CHF 

20% 

CHF 

30% 

WF   200 160 140 160 140 

FF   ___ 40 60 ___ ___ 

   CHF           ___ ___ ___ 40 60 

  Butter        100 100 100 100 100 

   Salt   0.5 0.5 0.5 0.5 0.5 

Backing soda  5 5 5 5 5 

Vanilla  3  3 3 3 3 

 Powder Sugar  160  160 160 160 160 

Chocolate chips  100  100 100 100 100 

Egg 1 1 1 1 1 
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Abs sample: absorbance of DPPH- free radical solution mixed with sample 

extract. 

       The determination of total antioxidant activity was done as 

per the phospho-molybdenum method with some modifications 

Kanika et al., (2015). 

Determination of rheological dough 

According to A.A.C.C, (1969) methods were tested for 

farinograph and extensograph for WF and composite flours with a 

mix of FF and CHF at different levels of 20 and 30%. The 

following equation was used to calculate absorption values:  

                                                     Absorption % = (x + y - 300) /3 
Wherever: 

                 x: ml of water needed to generate the curve with maximum 

                     matchmaking entered on 500 BU. Line.  

                 y: flour grams equal to 300 g of 14 percent moisture foundation. 

The extensograph test effects were determined as extensibility, 

resistance to extension and energy (region under curve, cm
2
). 

 

Evaluation of sensory properties of toast bread and cookies  

 30 panelists, comprising faculty, postgraduates, and students 

from the Faculty of Specific Education at Minia University in 

Egypt, participated in the sensory evaluation. Each participant 

received five randomly coded samples of each product on a round 

glass plate. The products (toast and cookies) were created with 

composite wheat flour and a mix of flaxseed and chickpea flour 

(20 and 30%). A 10-point scale was used to evaluate the odor, 

taste, texture, overall acceptability, and color of the samples. To 

rinse the samples in between, water was provided. 

Ethical Approval 

       Experiments, especially the sensory evaluations for this study 

were approved by the Ethics Committee of Scientific Research, 

Faculty of Specific Education, Minia University. 

Statistical Analysis  

               Using the General Linear Model software as a statistical 

analysis method we analyzed data (SAS, 2003) and used double 

range tests to compare the average (Duncan, 1955). 
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Result and Discussion  
Chemical analysis and nutritional value of wheat, flaxseeds, 

and chickpea flour 

     The proximate composition of WF, FF, and CHF are presented 

in Table (1). The results clarified that the protein content of WF, 

FF and CHF were 10.75, 20.50 and 22.03 %, respectively, while 

the moisture content varied from 10.21, 2.39 and 10.65% for FF, 

CHF and WF, respectively. Also, our findings show that the fat 

content of samples varies between 37.98% for FF, 7.25% for 

CHF, and 1.56% for WF, respectively. Carbohydrate content for 

FF, CHF, and WF was 22.93, 65.26, and 76.33%, respectively. 

The content of ash varies between 0.59, 2.03 and 4.02 %) for WF, 

CHF, and FF, respectively. And fiber was 0.15, 1.04, and 4.36 %) 

in WF, CHF and FF respectively. 

       FF had the highest content of fat (37.98%), ash (4.02%) and 

fiber (4.36%). Lu et al., (2020) indicated that chickpeas are a 

good source of protein, which could be used as a functional food 

fortification in food industry applications. Our results agreed with 

Man et al., (2021) who reported that the content of protein, ash 

and carbohydrate in flaxseed flour was (21, 1.77 and 21.76%) 

respectively. Karwasra et al., (2021) revealed that wheat flour 

contains 11.7% protein, which is lower than flaxseed flour's 

protein of 20.06% and confirmed that FF contains the highest 

amount of fat and ash than WF. 

Table (1): Proximate chemical content of WF, FF and CHF 

Chemical 

Composition 

 g.100g
-1

 

WF FF CHF 

Moisture      10.65 ± 0.09 
a
 10.21± 0.11

a
 2.39± 0.39

b
 

Protein          10.75±0.55 
C
 20.50±0.56

b
 22.03±0.05

a
 

Fat                 1.56±0.34
C
 37.98±0.14

a
 7.25±0.12

b
 

Fiber             0.15±0.04
C
 4.36±0.36

a
 1.04±0.7

b
 

Ash               0.59±0.02
C
 4.02±0.01

a
 2.03±0.01

b
 

Carbohydrates    76.33±0.27
a
 22.93±0.19

C
 65.26±0.38

b
 

Values of three independent repeats (n=3) are expressed as the mean ± SD. 
Values with different letters in the same row are significant at p<0.05. 
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        CHF showed the highest value of protein (22.03%) in 

comparison to WF. Gonzales et al., (2016) explained that legumes 

contain three times as much dietary fiber as wheat flour. The data 

were nearly identical to the results provided by Ouazib et al., 

(2016) who reported that chickpea content in protein, 

carbohydrate, fat, and ash was about 21.44, 66.49, 6.85 and 

3.07%, respectively. Hamid and El-Shimy, (2013) explained that 

the protein and fat content of chickpea flour were 22.82 and 

7.03%, respectively. Also, the results are similar to those by 

Mohammed et al., (2014) who revealed that chickpea flour 

contained 21.9% protein and 6.3% fat, respectively. 

 

Chemical analysis and nutritional value of wheat flour mixed 

with flaxseeds and chickpea flour. 
     The effect of the incorporation of different ratios of legume 

flours on the chemical properties of wheat flour is discussed in 

Table (2). Our findings demonstrated that substituting flaxseeds 

and chickpea flour for wheat flour increased the nutritional 

content. CHF 30 had the highest value of protein (14.13%). 

Hefnawy et al., (2012) reported that composite flours made from 

wheat and chickpea flour showed high protein content. On the 

other hand, the moisture content of composite flours decreased 

when the ratio of FF and CHF increased. WF100 was observed to 

have the highest moisture content (10.65%) and the lowest for 

CHF30 (8.17), which means it is highly affected by the blending 

of chickpea flour, which could be due to a reduction in the 

moisture content of legumes in composite flours (Kaushal et al., 

2012). 
       Flaxseed flour was found to be a good source of fat, so the 

addition of 20 and 30% caused an increase in the level of fat to 

(8.84 and 12.48%) respectively, while the WF100 content was 

1.56%. Our results agree with Kaur et al., (2017) who reported 

that the fat content of composite flours increased with increased 

levels of FF replacement. 
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Table (2): Proximate chemical content of WF mixed with FF 

and CHF at levels 20 and 30% 

Chemical 

Composition 

(g.100g)
-1

 

 

WF 

100% 

FF CHF 

 

FF 20% 

 

FF 30% 

 

CHF 20% 

 

CHF 30% 

Moisture 
10.65 

±0.09
a
 

10.56 

±0.48
a
 

10.52 

±0.03
a
 

9.0 

±0.05
b
 

8.17 

±0.08
c
 

Protein 
10.75 

±0.55
c
 

12.70 

±0.54
b
 

13.67 

±0.54
ab

 

13 

±0.42
 ab

 

14.13 

±0.37
a
 

Fat 
1.56 

±0.034
e
 

8.84 

±0.25
b
 

12.48 

±0.20
a
 

2.7 

±0.25
d
 

3.27 

±0.20
c
 

Fiber 
0.15 

±0.04
d
 

1.00 

±0.11
b
 

1.40 

±0.13
 a
 

0.33 

±0.05
cd

 

0.42 

±0.05
c
 

Ash 
0.59 

±0.02
e
 

1.27 

±0.01
b
 

1.61 

±0.01
 a
 

0.87 

±0.01
d
 

1.02 

±0.01
c
 

Carbohydrates    76.33 

±0.28
a
 

65.64 

±0.25
d
 

60.31 

±0.24
e
 

74.11 

±0.23
b
 

73.01 

±0.21
c
 

FF 20% = (WF 80% + FF 20%).                    FF 30%= (WF 70% + FF 30%). 

CHF 20%= (WF 80% + CHF 20%).                    CHF 30%= (WF 70% + CHF 30%). 
Values of three independent repeats (n=3) are expressed as the mean ± SD. 
Values with different letters in the same row are significant at p<0.05. 

      The results from Table (2) demonstrated that substituting 

flaxseed and chickpea flour for wheat flour increased the fiber and 

ash content in composite flour samples. FF 30 had the highest 

values of fiber and ash (1.40 and 1.61%). Results agreed with 

Rochfort and Panozz, (2007) who studied the possibility of 

enriching cereal flour with legume flour sources, adding FF or 

CHF at different concentrations to WF caused an increase in the 

fiber and ash content of the composite flour; and Kaur et 

al., (2017) confirmed that FF contains high fiber and ash. On the 

contrary, the results showed that the carbohydrate content of 

compound flour decreased as the proportion of other flours 
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increased; the highest percentage of carbohydrates was in WF100 

(76.33%) and the least was in FF30 (60.31%), which is because of 

the high content of wheat flour from carbohydrates. 

Nutritional evaluation of WF, FF and CHF 

       The nutritional evaluation of WF, FF and CHF are 

investigated in Table (3). The data presented showed that the 

energy (Kcal/100g) in FF, CHF and WF was 515.52, 414.43 and 

362.33%, respectively. FF has the highest energy content (515.52 

Kcal/100g) when compared with WF and CHF. Our findings 

agree with Prajapati et al., (2016) who reported that the energy 

content of flaxseeds was 566.27 kcal/100g. And Wood and 

Grusak, (2007) found that the energy content of chickpea types 

varied from 334 to 446 Kcal/100g, which resembles our results 

(414.43 Kcal/100g) for energy. CHF was ranked second in energy 

content after FF compared to WF. World Health Organization, 

(2003) advised consuming energy foods such as chickpeas, which 

contain a high content of non-starch polysaccharides. 

Table (3): Nutritional evaluation of WF, FF and CHF 

Values of three independent repeats (n=3) are expressed as the mean ± SD. 

Values with different letters in the same row are significant at p<0.05. 

* G.D.R. (g): Grams ingested to meet an adult man's recommended daily allowance (RDA) 

(1989 

         ** P.S. /100 (%): Percentage of adult man RDA satisfaction when consuming 100g   powders of     

          (wheat, flaxseed, and chickpea flour). 

RDA 

(1989

) 

Chemical composition 

 

WF FF 

 
CHF 

 

 

2900 

Kcal 

Energy (Kcal/100g) 

 

* G.D.R. (g) 

  

**P.S./ 100 g  

362.33±1.89
c
 515.52±2.69

a
 414.43±2.12

b
 

800.38±4.17
a
 562.53±2.95

 c
 699.76±3.61

b
 

12.49± 0.06
c
 17.77±0.11

a
 14.29±0.09

b
 

 

63 g 

Total protein (g/100g) 

 

*G.D.R. (g)  

 

**P.S./ 100 g 

10.75±0.55
 c
 20.50±0.56

 b
 22.03±0.05

a
 

587.69±28.93
 a
 307.56±8.39

 b
 286.01±0.62

c 
 

17.05±0.87
c
 32.53±1.09

b
 34.95±0.95

a
 

Dry matter (%) 89.35±0.09 
b
 89.79±0.11 

b
 97.61±0.40

a
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             From the results in Table (3), it was noticed that the gram 

daily required obtaining the RDA of energy varied between 

800.38, 699.76, and 562.53g for WF, CHF, and FF, respectively. 

Also, results clarified that when consuming 100g powders of WF, 

FF, and CHF, they will cover (12.49, 17.77, and 14.29 %) 

respectively, of the recommended daily allowance (RDA) of man 

in energy. As well as the GDR (g) of WF, CHF, and FF to obtain 

the RDA of protein varied between 587.69, 286.01 and 307.55g, 

respectively; and taking 100g the powders of WF, FF and CHF 

will cover 17.05, 32.53 and 34.95% of the RDA of man in protein. 

Jain, (2023) reported that flaxseeds have a high physiological 

energy value, low carbohydrate content and a high percentage of 

proteins, fiber, calcium, iron, and phosphorus. Kohajdová et 

al., (2011) explained that chickpea flour has a high content of fat, 

protein, and ash in comparison to wheat flour. 

Nutritional evaluation of WF mixed with FF and CHF at 

levels (20, 30%) 

      The effect of the incorporation of different ratios of flours on 

the nutritional evaluation properties of composite flours is shown 

in Table (4). Results clarified that the energy content of composite 

flours increased with an increase in the ratio of other flours 

compared to WF100. The highest energy content was observed for 

FF30 (408.29 Kcal/100g) and the lowest for WF100 (362.33 

Kcal/100g), which means the blending of flaxseed flour is highly 

affected by increased energy. 

       GDR (g) for energy varied from 729.03 to 800.38% 

depending upon the energy content of each blending proportion. 

So, the percentage of adult man RDA satisfaction when 

consuming 100g powders of composite flours consisting of wheat, 

flaxseed, and chickpea differs according to energy content; 

P.S./100g for energy was 12.49, 13.28, 13.71, 12.81, and 12.98% 

for WF, FF20, FF 30, CHF 20, and CHF 30 respectively. 

 

 

 



 

1470 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

Table (4): Nutritional evaluation of WF mixed with FF and 

CHF at level (20 and30%) 

FF 20% = (WF 80% + FF 20%).                    FF 30%= (WF 70% + FF 30%). 

CHF 20%= (WF 80% + CHF 20%).              CHF 30%= (WF 70% + CHF 30%). 

Values of three independent repeats (n=3) are expressed as the mean ± SD. 

Values with different letters in the same row are significant at p<0.05. 

* G.D.R. (g): Grams ingested to meet an adult man's recommended daily allowance (RDA) (1989 

** P.S. /100 (%): Percentage of adult man RDA satisfaction when consuming 100g powders of 

(wheat, flaxseed, and chickpea flour). 

      The protein content of composite flours ranged from 12.70 to 

14.13 g/100g compared to WF protein content (10.75%), 

depending upon the blending proportions. The results clarified 

that the protein content of composite flours increased with an 

increase in the ratio of other flours compared to WF. The highest 

protein content was observed for CHF30 (14.13 g/100g) and the 

lowest for WF100 (10.75 g/100 g), which means the blending of 

CHF greatly increased the nutritional value of WF. GDR for 

protein varied from 497.22 % to 587.7% depending upon the 

protein content of each of the blending proportions. The lowest 

GDR for protein obtained by CHF30 was (497.22 g), followed by 

FF 30 (503.65g). It is clear from our previous results in Table (4) 

that the use of CHF and FF for raising protein and energy content 

RDA 

(198

9) 

Chemical 

composition 

WF 

100% 

FF CHF 

        FF 20% FF 30%           CHF 

20% 

CHF30

% 

 

 

 

2900 

Kcal 

Energy 

(Kcal/100g) 

 

* G.D.R. (g) 

 

**P.S./ 100 g 

362.33 

±1.89e 

392.97 

±1.01b 

408.29 

±0.59a 

372.75 

±1.2d 

377.96 

±0.90c 

800.38 

±4.17
a
 

752.81 

±2.78
d
 

729.03 

±2.09
e
 

780.25 

±2.81
b
 

770.19 

±2.18
c
 

12.49 

±0.06
e
 

13.28 

±0.10
b
 

13.71 

±0.04
a
 

12.81 

±0.04
d
 

12.98 

±0.03
c
 

 

63 g 

Total protein 

(g/100g) 

 

*G.D.R. (g) 

 

**P.S./ 100 g 

10.75 

± 0.55
cd 

12.70 

±0.5b
c
 

13.67 

±0.54
ab

 

13.00 

±0.42
ab

 

 

14.13 

±0.37
a
 

587.7 

±28.93
a
 

531.67 

±24.66
b
 

503.65 

±22.53
 b
 

527.39 

±23.03
 b
 

497.22 

±20.07
 b
 

17.05 

±0.87
b
 

18.87 

±0.95
ab

 

19.89 

±0.92
a
 

18.99 

±0.85
ab

 

20.14 

±0.85
a
 

Dry matter (%) 
89.35 

±0.09
c
 

89.44 

±0.05
c
 

89.48 

±0.03
c
 

91.00 

±0.05
b
 

91.83 

±0.08
a
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in food products could prevent malnutrition diseases. Our results 

agreed with Man et al., (2015) and Lu et al., (2020) 

who confirmed that a chickpea is considered a functional food and 

useful source of dietary protein because of its high nutritional 

value and excellent balance of essential amino acids.  

Total phenolics, flavonoid, antioxidant activity and 

antioxidant capacity of WF, FF and CHF 

       Phenolic acids and flavonoids are the main bioactive phenolic 

chemicals found in legumes and play important roles; also, 

polyphenols are known to be the most abundant antioxidants, 

found largely in plant-based food (Thabtia et al., 2012; Singh et 

al., 2017 and Samtiya et al., 2020). The data in Table (5) shows 

the total phenolic content of the varied samples studied (WF, FF, 

and CHF). Total phenolics were 95.63, 357.16 and 122.57 (mg 

GAE /100g) in WF, FF and CHF respectively. Our results 

disagree with those obtained by Pourabedin et al., (2017) who 

reported that the total phenol content in FF was 56.92 mg/100g, 

and Kaur et al., (2017) found that the total phenol content in FF 

was 91.8 mg/100g. 

      Total flavonoids content was 92.90, 191.97 and 106.50 mg 

quercetin /100g in WF, FF and CHF respectively. By comparing 

WF and based on the obtained results, there are observed 

significant differences (P<0.5) between WF and (FF, CHF) in 

terms of flavonoid content. WF showed a lower flavonoid content 

(92.90 mg quercetin /100 g), while FF showed a higher content 

(191.97 mg quercetin /100g). This result confirmed that FF has the 

highest content of total phenolics and flavonoids compared to WF 

and CHF. Flaxseed has an excellent nutritional profile and 

antioxidants (Kaur and Kaur, 2018). Our results differed from 

those by Anwar and Przybylski, (2012) who found that the total 

flavonoid content of FF was (20–60 mg quercetin/100g). 

Johnsson et al., (2002) reported that the total flavonoid content of 

flaxseeds ranges from 35 to 71 mg quercetin/100g.This difference 

in results can be due to the different types of samples and methods 

for extraction and analysis. 
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Table (5): Total phenols, flavonoids, antioxidant activity and 

antioxidant capacity of WF, FF and CHF 

Values of three independent repeats (n=3) are expressed as the mean ± SD. 
Values with different letters in the same row are significant at p<0.05. 

      Flavonoids and phenolics are examples of phytochemicals that 

have a variety of biological effects, especially antioxidant 

activity, and have health benefits to reduce the risk of diseases 

linked to oxidative stress, such as anti-inflammatory and anti-

carcinogenic properties (Fidrianny et al., 2014; Tan and 

Norhaizan, 2017 and Ravichanthiran et al., 2018). The 

quantity and antioxidant activity of phenols, which define how 

well phenolic compounds can avoid oxidative injury, increase as 

a result of reactions between antioxidant chemicals and pro-

oxidants (Briante et al., 2003 and Villaño et al., 2005). 

According to Barreria et al., (2008), polyphenolic chemicals 

found in plants, such as flavonoids and phenolics, which are 

crucial in neutralizing free radicals, are the primary cause of the 

antioxidant activity in plants. 

     Results in Table (5) indicated that WF, FF and CHF had 

higher levels of phenolic compounds (95.63 to 357.16%) and 

flavonoids (92.90 to 191.97%), have antioxidant activities and 

antioxidant capacity that could be capable of scavenging free 

radicals. Shan et al., (2005) confirmed the high positive 

Parameters  WF FF CHF 

Total phenolics content (TPC) 

 (mg GAE/100g) 
95.63 

±0.17
c
 

357.16 

±6.67
a
 

122.57 

±3.85
b
 

Total flavonoids (mg quercetin 

/100g) 

92.90 

±2.2
c
 

191.97 

±2.97
 a
 

106.50  

±5.55
b
 

Antioxidant activity (AA %) 51.87 

±1.59c 

83.42 

±1.23
 a
 

79.56 

±0.96
b
 

Total antioxidant capacity(TAC)  67.15 

±0.70
c
 

239.72 

±3.30
 a
 

138.25 

±3.76
b
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correlation between antioxidant activity and total phenolic 

content.  

        FF had the highest values of antioxidant activities and 

antioxidant capacity, followed by CHF, while WF showed the lowest 

values of AA% and TPC. That high value of antioxidant activity in 

FF could be because flaxseeds contain ferulic acids, p-coumaric, 

caffeic, flavonoids and other phenolic compounds (Gai et al., 2023). 

Also, chickpeas contained a variation in total phenolics and 

antioxidant activity (Heiras-Palazuelos et al., 2013); with the major 

phenolic subclasses being iso-flavonoids and flavanol’s, which 

enhanced the scavenging of free radicals (Pannala et al., 2001 and 

Mekky et al., (2015). Our results were agreeable Kaur and Kaur, 

(2018) revealed that the DPPH of flaxseed flour was 72.84% and that 

of wheat flour was 7.82%. Sahu et al., (2014) reported that chickpea 

had a radical scavenging activity value ranging from 36.2 to 49.5% 

and total amino acid were strongly linked with total flavonoid and 

total phenol. 

Total phenolics, flavonoids, antioxidant activity and 

antioxidant capacity of WF mixed with FF and CHF at 

levels (20 and 30%) 

     The content of phenols, flavonoids, antioxidant activity and 

antioxidant capacity were measured in WF which was replaced by 

FF, CHF at different levels (20 and 30%) were present in Table 

(6).  

-Total phenol content 

      The results show that the total phenol content of composite 

flours increased with the increase in ratio of other flours; TPC 

ranged from 95.63 to 174.1 mg GAE/100g depending upon the 

blending proportions. The addition of FF30% led to an increase in 

TPC nearly twice compared to WF. Pourabedin et al., (2017) 

confirmed that phenolic compounds were increased in bread 

samples with an increased FF ratio. 

-Total flavonoids content 

     The total flavonoid content of different flour samples ranged 

from 92.9 to 122.63 mg quercetin /100g. From Table (6), the 
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maximum was in FF30 (122.63 mg quercetin/100 g), whereas 

WF100 had the lowest value of total flavonoids content (92.9 mg 

quercetin/100g). The TFC of blended flour increased with the 

addition of FF. 

- Antioxidant activity and total antioxidant capacity  

       Concerning the antioxidant activity value, it ranged from 

51.87 to 61.33%. FF 30 recorded the highest score of AA 

(61.33%), followed by CHF 30 (60.17%), while WF was replaced 

by 20 CHF and 20 FF and recorded values of 58.17 and 57.4%, 

respectively; WF 100 had the lowest AA value (51.87%). 

      Also, the total antioxidant capacity (TAC) value ranged from 

67.15 to 118.9%. FF 30 recorded the highest score of TAC 

(118.9%), while WF, replaced by 20 and 30% CHF recorded the 

lowest values (81.37 and 88.48%) respectively. This ability is due 

to the high content of these samples in phenolic compounds such 

as phenols and flavonoids. Cameron and Hosseinian, (2013) 

confirmed that flaxseed has health benefits because flaxseed is 

considered an excellent source of antioxidants such as phenolics. 

Phytochemicals present antioxidant activity by donating hydrogen 

and producing stable intermediate radicals (Samtiya et al., 2020). 

Table (6): Total phenols, flavonoids, antioxidant activity and 

antioxidant capacity of WF mixed with FF and CHF at levels 

(20 and 30%) 

FF 20% = (WF 80% + FF 20%).                    FF 30%= (WF 70% + FF 30%). 

CHF 20%= (WF 80% + CHF 20%).                    CHF 30%= (WF 70% + CHF 30%). 

Values of three independent repeats (n=3) are expressed as the mean ± SD. 
Values with different letters in the same row are significant at p<0.05. 

Parameters WF 

100% 
FF CHF 

20% 30 % 20% 30 % 

Total phenols 

(mg GAE/100g) 

95.63 

±0.20
e
 

147.9 

±1.47
b
 

174.1 

±2.30
a
 

101 

±1.09
d
 

103.7 

±1.55
c 

 Total Flavonoids       

(mg quercetin /100g) 

92.9 

±2.70
 c
 

112.72 

±7.58
b
 

122.63 

±10.2
a
 

95.56 

±3.19
c
 

96.98 

±3.47
c
 

Antioxidant activity 

(AA %) 

51.86 

±1.30
c
 

58.17 

±1.43
b
 

61.33 

±1.38
a
 

57.4 

±1.29
ab

 

60.17 

±1.17
ab

 

Total Antioxidant 

capacity 

67.15 

±0.85
 c
 

101.7 

±1.18
b
 

118.9 

±1.49
a
 

81.37 

±1.62
d
 

88.48 

±2.00
c
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Farinograph parameters  

    In food manufacturing, the rheological characteristics of dough 

are necessary, and it is known that the water absorption capacity 

of flours, which varies among different flour sources, influences 

the rheological behavior of dough, and the quality attributes of 

final goods are greatly influenced by the water absorption capacity 

of flours, which varies among different flour sources (Barak et 

al., 2013 and Yazar et al., 2017). The effect of the addition of FF 

and CHF on the rheological behavior of WF measured by 

Brabender is presented in Table (7). During the mixing stage, in 

all cases, an increase was observed in the water absorption, arrival 

time, stability time and behavior of dough development. 

-Water absorption 

       Water absorption is an index of baking quality and refers to 

the potential of protein molecules to absorb water (Van Lill et al., 

1995). In addition, Vizitiu and Danviu, (2011) found that the 

gluten strength, starch, and protein content of flour increase water 

absorption. The highest increase in water absorption was found in 

FF 20 and FF 30% (66.0 and 70.0%), respectively. This is due to 

the increased content of protein (20.5%) and fiber (4.36%) in 

flaxseed flour compared to WF100. Our results agreed with Xu et 

al., (2014) and Mostafa et al., (2019) who confirmed that the 

mixture of wheat flour and flaxseed flour leads to an increase in 

dough absorption of water compared to the control sample. 

According to the current findings, samples supplemented with 

CHF absorbed water slightly more readily than wheat flour. This 

increase may be due to chickpea flour's better water-holding 

ability (Sulieman et al., 2013). Results agreed with Zafar et al., 

(2020) who explained that the lowest value with the highest 

replacement of WF with CHF at different levels (10, 20, 30 and 

40%) and Hefnawy et al., (2012) reported that increasing the 

levels of chickpea flour, showed an increase in water absorption in 

the dough. 

      Sulieman et al., (2013) and Gadallah, (2017) explained that 

water absorption in dough was gradually increased with level of 

chickpea flour replaced (5- 20%), which was due to the increase in 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4926890/table/Tab2/
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protein content of blended flour. Shahzadi et al., (2005) 

confirmed enhanced water holding capacity because of the protein 

content and increase in pentosans (ribose and deoxyribose). 

-Dough development and arrival time 

      Data in Table (7) and Figure (1) show that the highest dough 

development time observed was in CHF30 (7.0 min), followed by 

FF30 and CHF20 (5.5 min). FF30 and CHF30 had the highest 

dough arrival time values (5.0 and 4.5 min) respectively, 

compared to all cases.  

   This finding was consistent with studies from Pourabedin et al., 

(2017) which showed that samples containing FF showed a 

significantly (p<0.05) increased dough development time 

compared to the control sample. Koca and Anil, (2007) reported 

that the presence of gum in flaxseed led to a long development 

time in dough as a possible result of the difficult flaxseed 

fiber, wheat flour mixing process. 

 

 Table (7): Farinograph parameters of composite dough of 

WF fortified with FF and CHF at levels (20 and 30 %)                     

        

Parameters   

Water 

absorption 

(%) 

Arrival 

time 

(min) 

Dough 

development 

(min) 

Stability 

time 

(min) 

Degree 

of 

softening         Samples 

 WF 100% 58.0
 e
 1.5

 e
 2.5

 d
 11.5

 a
 50

 e
 

FF 20% 66.0
 b
 3.0

c
 5.0

 c
 5.5

 d
 70

 c
 

FF 30% 70.0
 a
 5.0

 a
 5.5

 b
 5.0

 e
 110

 a
 

CHF 20% 59.5
d
 2.5

d
 5.5

b
 8.0

b
 60

d
 

CHF 30% 61.0
c
 4.5

b
 7.0

a
 7.5

c
 80

b
 

FF 20% = (WF 80% + FF 20%).            FF 30%= (WF 70% + FF 30%).                    

CHF 20%= (WF 80% + CHF 20%).           CHF 30%= (WF 70% + CHF 30%) 

The values of various letters in the same column average at p≤0.05 stage is substantially 

different. 
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Figure (1):  Effect of adding FF and CHF to WF on the farinograph 

parameters of dough. 

-Dough stability time and degree of softening 

      The addition of legume flour to wheat flour makes the dough 

weaker and has been shown to enlarge the protein network and 

linearly dilute the covalently linked gluten network, resulting in 

the breakdown of the gluten mesh after the appropriate time 

(Hefnawy et al., 2012 and Laleg et al., 2017). The reduced gluten 

content of the flour may be the cause of the observed weakening 

of the dough (Barak et al., 2013).  

      Data in Table (7) shows that dough stability time decreased 

markedly from 11.5 minutes for the WF100 blend to 5.0 minutes 

for the FF30 blend, indicating that flour has a limited tolerance for 

mixing. Results agreed with Wandersleben et al., (2018) who 

reported that FF has a large amount of dietary fiber (both soluble 

and insoluble), and it has been observed that adding FF can boost 

water absorption. It can also lengthen the development time (by 

more than double) and cut the stability time (by almost half). 

Also, Pourabedin et al., (2017) confirmed that the addition of 
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flaxseed flour to the physico-chemical properties of bread toast 

has achieved changes in farinograph parameters. It increased the 

water absorption and development time of the dough and reduced 

its stability.  

     Also, results indicated that the degree of softening increased 

from 50 for the WF100 blend to 110 for the FF30 blend. Göcmen 

et al., (2015) explained that high-quality flour is characterized by 

a high-water absorption combined with a low degree of softening, 

whereas bad-quality flour is indicated by a high-water absorption 

paired with a high degree of softening. Thus, the obtained data 

shows that mixes of chickpea and flaxseed flour have less 

desirable rheological characterized. 

 Extensograph parameters 

     The extensograph measured elasticity, extensibility, 

proportional number, and energy. The dough's capacity to stretch 

means the dough's extensibility; it depends on the ratio of gliadin 

in the dough (El–Safy, 2013). Dough extensibility is a rheological 

property that forms even during dough mixing and its results help 

to determine dough rheological properties, the amounts of 

ingredients to obtain them, as well as the possibility of processing 

and baking. Dough extensibility doesn't depend only on the 

amount of gluten in the flour and its quality; it also depends on the 

amount of water added to the mixture (Munteanu et al., 2019). 

       Figure (2) shows the results of the extensograph analysis of 

WF, FF and CHF at different levels (20 and 30%). The energy 

value is an essential parameter in terms of the dough's resistance 

to processing; the gas holding capacity and fermentation tolerance 

of the dough increase when this value is higher. The results of the 

extensograph parameters presented in Table (8) showed a 

significant difference (P<0.05) had been decreased in energy from 

65 cm2 for WF100 to 40 cm2 for FF 20 blend. Also, our results 

show the elasticity value in samples: the highest value was found 

in FF 30% (480 B.U), CHF 20 and 30% (440 and 450 B.U) 

respectively, while WF100 had the lowest elasticity value (430 

B.U). 
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Table (8): Extensograph parameters of composite dough of 

WF fortified with FF and CHF at levels (20 and 30 %) 

FF 20% = (WF 80% + FF 20%).                    FF 30%= (WF 70% + FF 30%).                    
CHF 20%= (WF 80% + CHF 20%).              CHF 30%= (WF 70% + CHF 30%) 

The values of various letters in the same column average at p≤0.05 stage is substantially 

different. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Effect of adding FF and CHF to WF on the extensograph parameters of 

dough. 

     Also, data in Table (8) showed the extensibility of control 

dough (WF) remained higher than that of FF and CHF dough at all 

replacement levels, as well as the resistance to extension of dough, 

which showed a significantly reduced reduction, and the induced 

strength reduction of dough became highly clear with the 

increasing of CHF and FF as a result of diluted wheat flour gluten 

by the addition of CHF and FF. Liu et al., (2018) reported that 

flaxseed flour contains more lipids, proteins, and fiber; these 

    

Parameters    
Elasticity 

(B.U) 

Extensibility 

(min) 

Proportional 

number 

(P.N) 

Energy 

(cm2) 
        Samples 

 WF 100% 430
d
 155

 a
 3.30

 e
 65

 a
 

FF 20% 450
b
 135

 b
 3.43

 d
 45

 d
 

FF 30% 480
a
 130

c
 3.66

 b
 40

 e
 

CHF 20% 440
c
 120

d
 3.55

 c
 55

 b
 

CHF 30% 450
b
 110

e
 3.71

 a
 50

 c
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components can affect the formation of the gluten network by 

interacting with gluten and starch. 

Sensory evaluation  
 Toast bread  

      The sensory evaluation of any food item is a fundamental step 

in the development of food products since it determines whether 

the product will be accepted or not. The influence of the addition 

of FF and CHF (20 and 30%) to WF was significant in terms of 

the sensory characteristics, including color, odor, taste, texture, 

and overall acceptability of the toast bread, as summarized in 

Table (9). A significant decrease (P<0.05) in all properties was 

observed in the presence of additional FF and CHF. Moreover, the 

increase level addition of FF and CHF to WF decreased in odor, 

taste, and overall acceptability compared to the WF sample. 

     The results showed a significant difference (P ≤ 0.05) in the 

color of the toast bread replaced with 20 and 30% of FF and CHF 

(photo 3). The color of CHF20 had the highest score value (9.6) 

compared to all samples. The texture score value shows that is no 

significant difference (P ≤ 0.05) between samples (FF30, CHF20 

and CHF30), while the WF sample has the highest texture score 

value (9.55). The most significant and clear changes (p≤0.05) in 

the flaxseed bakery products were a less soft texture with an 

increase in the level of replacement. The toast bread product with 

FF30 had the least value (8.8) in texture; this could be due to the 

level of substitution of flour incorporation used that affects the 

texture of the product.  

       For odor, data showed that the WF100 toast bread has the 

highest score value (9.6), while FF 20 and CHF 30 have the least 

score value (8.8). Also, the taste score value decreased in all 

samples compared to the WF100 sample (9.45). The overall 

acceptability of toast bread samples ranged from 8.92 to 9.47. 

WF100 had the highest value followed by FF 20 was (9.47 and 

9.25), respectively.  Although, the sensory scores of toasts 

followed a decreasing trend with the increased addition of mix, 

however, was reasonably good. Hefnawy et al., (2012) reported 

that the addition of 30% chickpea flour to the wheat flours led to 
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improved rheological properties; control bread had the highest 

overall acceptability scores, followed by bread from mixture.  And 

most people who have tried bread from chickpea–wheat flour 

mixes have found there appears to be a potential market for 

chickpea flour in bread making (Mohammed et al., 2012).  

Sulieman et al., (2013) confirmed that addition of CHF to wheat 

flour improved the nutritional value of the bread produced. It also 

increased the score of essential amino acids, particularly (Lysine) 

in the bread, which was a deficiency in wheat bread.  

Table (9): Sensory evaluation of toast bread and cookies 

prepared by WF replaced with FF and CHF at (20 and 30%) 

FF 20% = (WF 80% + FF 20%).            FF 30%= (WF 70% + FF 30%).                    

CHF 20%= (WF 80% + CHF 20%).              CHF 30%= (WF 70% + CHF 30%) 

Values of three independent repeats (n=3) are expressed as the mean ± SD. 

Values with different letters in the same column are significant at p<0.05. 

 

Sensory 

properties 

Color Texture Odor Taste Overall 

acceptability 

Samples                         Toast bread     

     WF 100% 9.50 

±0.76
a 

9.55 

±0.50
a 

9.6 

±0.58
a
 

9.45 

±0.50
a
 

9.47 

±0.58
a
 

FF  20% 9.30 

±0.64
a
 

9.20 

±0.75
ab

 

8.8 

±0.4
b 

8.9 

±0.53
b
 

9.25 

±0.70
ab

 

FF  30% 8.85 

±0.57
b
 

8.80 

±0.51
b 

9.00 

±0.84
b
 

9.2 

±0.68
ab 

8.92 

±0.24
b
 

CHF 20% 9.60 

±0.58
a
 

9.00 

±0.84
b
 

9.2 

±0.75
ab

 

8.9 

±0.7
b
 

8.95 

±0.59
b
 

CHF  30% 9.20 

±0.75
ab

 

8.92 

±1.03
b
 

8.8 

±0.98
b
 

8.92 

±0.98
b
 

8.95 

±0.92
b
 

      Cookies 

     WF 100% 9.70 

±0.46
a
 

9.60 

±0.58
 a
 

9.78 

±0.41 

9.90 

±0.3
a
 

9.90 

±0.3
 a
 

FF  20% 9.65 

±0.36
a
 

9. 50 

±0. 5
 a
 

9.75 

±0.43 

9.55 

±0.67
b
 

9.58 

±0.53
b
 

FF  30% 9.32 

±0.73
b
 

9.15 

±0.65
 b
 

9.65 

±0.65 

9.62 

±0.52
ab

 

9.52 

±0.54
 b
 

CHF 20% 9.70 

±0.46
a
 

9.65 

±0.48
 a
 

9.70 

±0.46 

9.70 

±0.46
ab

 

9.65 

±0.48
 ab

 

CHF  30% 9.75 

±0.43
a
 

9.80 

±0.4
 a
 

9.80 

±0.4 

9.80 

±0.4
ab

 

9.75 

±0.43
 ab
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Cookies 

      Fortification of cookies is a current development to enhance 

their nutritional and functional quality because many people eat 

cookies, which are typically high in calories, fat and 

carbohydrates but lacking in minerals, fiber, and vitamins (Loza 

et al., 2017). Data in Table (9) shown a significant decrease 

(P<0.05) of all properties was observed in the presence of 

additional amounts of flaxseeds to wheat flour for produce 

cookies. Our data showed significant difference (P ≤ 0.05) in color 

between samples which ranged from 9.75 to 9.32 obtained in 

photos (4). The color of cookies with CHF30 was the highest 

score value (9.75) compared to all samples, while cookies with FF 

30 % had less score value (9.32). Results were agreed with 

Hamid and Shimy, (2013) found that samples contain 10 to 20% 

CHF have high score of overall acceptability, color, taste and 

flavor of biscuits supplemented with chickpea.   

       The texture of cookies product shows that there is significant 

difference (P ≤ 0.05) between all samples. The texture ranged 

between (9.15 to 9.80); CHF30 had highest texture score value 

(9.80), while FF 30 had the lowest (9.15); this could be due to the 

level of substitution of flours incorporation used which affected 

on texture of the product, and could be due to the higher content 

of fibre in FF.  

     Our results agreed with data obtained by Rajiv et al., (2012) 

who showed that the sensory characteristics of cookies especially 

(color, surface characteristics, texture, and mouth feel) were 

adversely affected beyond 15% level of FF. The cookies product 

with 20% FF had brownish color, hard texture and had the lowest 

total score, which increased hardness in texture of cookies lead to 

increase the level substitution of FF.  

      For odor, data present in Table (9) showed that the CHF30 

cookies had the highest score value (9.8) followed by WF100 

(9.78), while FF20 had the lowest score value (9.75). Also, the 

result shows that the taste score values was increase with the 

increase of the level of replacement of CHF but were still have 

less score value of taste compared to control sample. 
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      Data in Table (9) were presented that WF100 had the highest 

value in overall acceptability was (9.9) followed by CHF30 was 

(9.75), respectively. Among the incorporated samples, cookies 

supplement with 30% FF had the lowest overall acceptability 

(9.52). Our results agreement with Kaur et al., (2017) who 

explained that control sample had highest score for sensory 

panelists rated; followed by cookies containing FF 15%, the level 

of overall acceptability scores of substitutions was decrease with 

increase the level of replacement. 

        Man et al., (2021) observed that samples containing FF had a 

decrease in sensory attributes as compared to the control and the 

overall appreciation of the biscuits shown didn’t significant 

differences between samples in the aroma, hardness, appearance, 

chewiness, and taste. Also, Hussain et al., (2006) studied the 

effect of adding flaxseed flour to wheat flour for prepared cookies; 

result observed that cookies prepared from whole wheat flour had 

a maximum score, while cookies prepared from 25 and 30% of FF 

had minimum scores of overall acceptability.  

 

 

 

 

 
Photo (3): Toast bread prepared by WF replaced with   different levels of FF, CHF (20 and 

30%) 
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Photo (4): Cookies prepared by WF replaced with   different levels of FF, CHF (20 

and 30%) 

Conclusions 
These results indicate that the addition of natural sources of 

chickpeas and flaxseeds to bread and cookies, could positively 

impact to increase sources of protein and dietary fiber that 

improve the nutritional value of toast bread and cookies. Results 

found that the appropriate blend enhanced the influenced the 

dough's rheology and the sensory evaluation, most consumers 

accept bakery products, especially chickpea biscuits and cookies. 

So, this study recommends incorporating flaxseed and chickpea 

flour with wheat flour to enhance the nutritional quality, sensory 

and functional properties of bakery products. 

 

References 

A.A.C.C. (1969):Approved methods of the American association 

of cereal chemists. Published by American Association of 

cereal chemists. Ins. St. paul. Minnesota, U. S. A. 



 

1485 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

A.O.A.C. (2012): Official Methods of Analysis, 19th Ed., 

Association of Official Analytical Chemists International, 

Gaithersburg, Maryland; USA. 

Abu Bakar, M.F.; Mohamed, M.; Rahmat, A. and Fry, J. 

(2009): Phytochemicals and antioxidant activity of different 

parts of bambangan mangifera pajang and tarap Artocarpus 

odoratissimus. Food Chem; 113: 479-483. 

Anwar, F. and Przybylski, R. (2012): Effect of solvents 

extraction on total phenolics and antioxidant activity of 

extracts from flaxseed (Linum usitatissimum L.). ACTA 

Scientiarum Polonorum Technologia Alimentaria; 11(3): 293-

302.  

Barak, S.; Mudgil, D.and Khatkar, B. S. (2013): Relationship 

of gliadin and glutenin proteins with dough rheology, flour 

pasting and bread making performance of wheat varieties. 

LWT-Food Science and Technology; 51(1): 211-217. 

Barreria, C.; Ferreria, C.; Oliveira, P. and Pereira, A. 

(2008): Antioxidant activities of extracts from chestnut 

flower, leaves, skins and fruit. Food Chemistry; 107: 1106–

1113. 

Briante, R.; Febbraio, F. and Nucci, R. (2003): Antioxidant 

properties of low molecular weight phenols present in the 

Mediterranean diet. Journal of agricultural and food 

chemistry; 51(24):6975-6981.  

Cameron, S. J. and Hosseinian, F. (2013): Potential of flaxseed 

in the development of omega-3 rice paper with antioxidant 

activity. LWT-Food Science and Technology; 53(1): 170-175.   

Campos-Vega, R.; Oomah, B. D. and Vergara-Castaneda, H. 

A. (2020): Food wastes and by-products: nutraceutical and 

health potential. 

Capurso, A.; Crepaldi, G. and Capurso, C. (2018): Legumes 

and Pulses. Benefits of the Mediterranean Diet in the Elderly 

Patient. Springer International Publishing AG, In: 285–324. 



 

1486 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

Costa, R. T.; Silva, S. C.; Silva, L. S.; Silva, W. A.; 

Gonçalves, A. C.; Pires, C. V.; Martins, A.M.; Chávez, 

D.W. and  Trombete, F. M. (2020): Whole chickpea flour as 

an ingredient for improving the nutritional quality of sandwich 

bread: effects on sensory acceptance, texture profile, and 

technological properties. Rev. Chil. Nutr; 47(6): 933-940. 

Duncan, D. B. (1955): Multiple ranges and multiple F-tests. 

Biometric; 11: 1042. 

El– Safy, F. S. (2013): Evaluation and utilization of cladodes 

flour in formulating functional spong cake. World applied 

sciences Journal; 27 (4): 512 – 523.  

Fidrianny, I.; Puspitasari, N. and Singgih, M. (2014): 

Antioxidant activities, total flavonoid, phenolic, carotenoid of 

various shells extracts from four species of legumes. Asian J. 

Pharm. Clin. Res; 7(4):42-46.  

Gadallah, M. G. (2017): Rheological, organoleptical and quality 

characteristics of gluten-free rice cakes formulated with 

sorghum and germinated chickpea flours. Food and Nutrition 

Sciences; 8(5): 535-550.  

Gai, F.; Janiak, M.A.; Sulewska, K.; Peiretti, P.G.; Karamać, 

M. (2023): Phenolic Compound Profile and Antioxidant 

Capacity of Flax (Linum usitatissimum L.) Harvested at 

Different Growth Stages. Molecules. 14; 28(4):1807. 

Göcmen Akçacik, A.; Şahin, M.; Aydoğan, S.; Hamzaoğlu, S. 

and  Taner, S. (2015): Relationships between farinograph 

parameters and bread volume, physicochemical traits in bread 

wheat flours. J. Bahri Dagdas Crop Res.; 3 (1): 14-18. 

Gonzales, I. C.; Gonzales, F. R.; Quindara, H. L.; Belino, P. 

L. and Botangen, E. T. (2016): Chickpea (Garbanzos) Its 

Nutritional and Economical Value. IOSR Journal of 

Economics and Finance; 7(4): 01-06. 

Hamid, N. M. A. and Shimy, E. (2013): Effect of chickpea 

substitute in the quality characteristics of biscuits and cake; 43 

(1): 58-74. 



 

1487 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

Hefnawy, T. M. H.; El-Shourbagy, G. A. and Ramadan, M. 

F. (2012): Impact of adding chickpea (Cicer arietinum L.) 

flour to wheat flour on the rheological properties of toast 

bread. International Food Research Journal; 19(2):521-525. 

Heiras-Palazuelos, M. J.; Ochoa-Lugo, M. I.; Gutiérrez-

Dorado, R.; López-Valenzuela, J. A.; Mora-Rochín, S.; 

Milán-Carrillo, J.; Garzón-Tiznado, J. and Reyes-Moreno, 

C. (2013): Technological properties, antioxidant activity and 

total phenolic and flavonoid content of pigmented chickpea 

(Cicer arietinum L.) cultivars. International Journal of Food 

Sciences and Nutrition; 64(1): 69-76.  

Hussain, S.; Anjum, F. M.; Butt, M. S.; Khan, M. I. and 

Asghar, A. (2006): Physical and sensoric attributes of 

flaxseed flour supplemented cookies. Turkish Journal of 

Biology; 30(2): 87-92.  

Jain, R. (2023): Proximate, mineral and anti-nutritional 

(Cyanogenic glycosides) properties of flaxseed (Linum 

usitatissimum). Pharma Innovation Journal; 12(6): 2513-2515.  

Johnsson, P.; Peerlkampa, N.; Kamal-Eldina, A.; Andersson, 

R.; Anderssona, R.; Lundgren, L.  and Åman, P. (2002) :

Polymeric fractions containing phenol glucosides in flaxseed. 

Food Chemistry; 76(2): 207–212. 

Jukanti, A. K.; Gaur, P. M.; Gowda, C. L. L. and Chibbar, 

R. N. (2012): Nutritional quality and health benefits of 

chickpea (Cicer arietinum L.): a review. British Journal of 

Nutrition; 108(S1): S11-S26.  

Kanika, M.; Md. Nazim, U.; Nusrat, J. C. and Dipak, K. P. 

(2015): Nutritional Quality, Sensory Evaluation, 

Phytochemicals Analyses and In-Vitro Antioxidant Activity of 

the Newly Developed Soy Ice Cream.American Research 

Journal of Agriculture; 1(1): 44-54. 

Karwasra, B. L. ; Kaur, M. ; Sandhu, K. S.; Siroha, A. K. 

and Gill, B. S. (2021): Formulation and evaluation of a 

supplementary food (Panjiri) using wheat and flaxseed flour 

composites: Micronutrients, antioxidants, and heavy metals 



 

1488 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

content. Journal of Food Processing and Preservation; 45(1): 

e14998.  

Kaur, M. ; Singh, V. and Kaur, R. (2017): Effect of partial 

replacement of wheat flour with varying levels of flaxseed 

flour on physicochemical, antioxidant and sensory 

characteristics of cookies. Bioactive Carbohydrates and 

Dietary Fibre; 9: 14-20.  

Kaur, P.; Sharma, P.; Kumar, V.; Panghal, A.; Kaur, J. and 

Gat, Y. (2019): Effect of addition of flaxseed flour on 

phytochemical, physicochemical, nutritional, and textural 

properties of cookies. Journal of the Saudi Society of 

Agricultural Sciences; 18(4): 372-377.  

Kaur, R. and Kaur, M. (2018): Microstructural, 

physicochemical, antioxidant, textural and quality 

characteristics of wheat muffins as influenced by partial 

replacement with ground flaxseed. LWT; 91: 278-285.  

Kaushal, P.; Kumar, V. and Sharma, H. K. (2012): 
Comparative study of physicochemical, functional, 

antinutritional and pasting properties of taro (Colocasia 

esculenta), rice (Oryza sativa) flour, pigeonpea (Cajanus 

cajan) flour and their blends. LWT-Food Science and 

Technology; 48(1): 59-68.  

Koca, A. F. and Anil, M. (2007): Effect of flaxseed and wheat 

flour blends on dough rheology and bread quality. Journal of 

the Science of Food and Agriculture; 87(6): 1172-1175.  

Kohajdová, Z.; Karovicova, J. and Magala, M. (2011): 

Utilisation of chickpea flour for crackers production. Acta 

Chimica Slovaca; 4(2): 98-107.  

Laleg, K.; Barron, C.; Cordelle, S.; Schlich, P.; Walrand, S. 

and Micard, V. (2017): How the structure, nutritional and 

sensory attributes of pasta made from legume flour is affected 

by the proportion of legume protein. LWT-Food Science and 

Technology; 79:471-478.  

Loza, A.; Quispe, M.; Villanueva, J. and Peláez, P. (2017): 

Development of functional cookies with wheat flour, banana 



 

1489 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

flour (Musa paradisiaca), sesame seeds (Sesamum indicum) 

and storage stability. Scientia Agropecuaria; 8(4): 315-325.  

Liu, J.; Shim, Y. Y.; Timothy, J. T.; Wang, Y. and Reaney, 

M. J. (2018): Flaxseed gum a versatile natural hydrocolloid 

for food and non-food applications. Trends in Food Science 

and Technology; 75: 146-157.  

Lu, Z. X.; He, J. F.; Zhang, Y. C. and Bing, D. J. (2020): 

Composition, physicochemical properties of pea protein and 

its application in functional foods. Critical reviews in food 

science and nutrition; 60(15): 2593-2605. 

Man, S. M.; Stan, L.; Păucean, A.; Chiş, M. S.; Mureşan, V.; 

Socaci, S. A. and Muste, S. (2021): Nutritional, sensory, 

texture properties and volatile compounds profile of biscuits 

with roasted flaxseed flour partially substituting for wheat 

flour. Applied Sciences; 11(11): 4791.  

Man, S.; Păucean, A.; Muste, S. and Pop, A. (2015): Effect of 

the chickpea (Cicer arietinum L.) flour addition on 

physicochemical properties of wheat bread. Bulletin UASVM 

Food Science and Technology; 72(1): 41-49. 

Marpalle, P.; Sonawane, S. K. and Arya, S. S. (2014): Effect 

of flaxseed flour addition on physicochemical and sensory 

properties of functional bread. LWT; 58(2): 614-619.  

Mekky, R. H.; del Mar Contreras, M.; El-Gindi, M. R., 

Abdel-Monem, A. R.; Abdel-Sattar, E. and Segura-

Carretero, A. (2015): Profiling of phenolic and other 

compounds from Egyptian cultivars of chickpea (Cicer 

arietinum L.) and antioxidant activity: A comparative 

study. RSC advances; 5(23): 17751-17767.  

Milán-Carrillo, J.; Valdéz-Alarcón, C.; Gutiérrez-Dorado, 

R.; Cárdenas-Valenzuela, O.G.; Mora-Escobedo, R.; 

Garzón-Tiznado, J.A. and Reyes-Moreno, C. (2007): 

Nutritional properties of quality protein maize and chickpea 

extruded based weaning food. Plant Foods Hum. Nutr.; 62:31–

37. 



 

1490 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

Mohammed, I.; Ahmed, A. R. and Senge, B. (2012): Dough 

rheology and bread quality of wheat–chickpea flour 

blends. Industrial Crops and Products; 36(1): 196-202.  

Mohammed, I.; Ahmed, A. R. and Senge, B. (2014): Effects of 

chickpea flour on wheat pasting properties and bread making 

quality. Journal of food science and technology; 51: 1902-

1910.  

Mohibbullah, M.; Amin, A.; Talha, M. A.; Baten, M. A.; 

Rana, M. M.; Sabuz, A. A.;  Newaz. A. and Choi, J. S. 

(2023): Physicochemical and Nutritional Characteristics of 

Cookies Prepared with Untapped Seaweed Ulva intestinalis: 

An Approach to Value Addition as a Functional Food. Foods; 

12(1): 205. 

Mostafa, M. K.; Selim, K. A. H.; Mahmoud, A. A. T. and Ali, 

R. A. (2019): Effect of bioactive compounds of defatted 

flaxseed meal on rheological and sensorial properties of toast 

and cake; 4(4):707-719. 

Munteanu, M. G.; Voicu, G.; Ştefan, E. M. and Constantin, 

G. A. (2019): Determination of extensibility for certain types 

of pretzels dough. E3S Web of Conferences; 112(2): 03029.       

Musa, K.H.; Abdullah, A.; Jusoh, K. and Subramaniam, V. 

(2011): Antioxidant activity of pink-flesh guava (Psidium 

guajava L.): Effect of extraction techniques and solvents. 

Food Anal Method; 4: 100-107. 

Nassef, S. L.; El-Hadidy, G. S. and Abdelsattar, A. S. (2023): 
Impact of Defatted Chia Seeds Flour Addition on Chemical, 

Rheological, and Sensorial Properties of Toast Bread. 

Egyptian Journal of Agricultural Sciences; 73(4): 55-66 .  

Noorfarahzilah, M.; Lee, J. S.; Sharifudin, M. S.; Mohd 

Fadzelly, A. B. and Hasmadi, M. (2014): Applications of 

composite flour in development of food products.  

International Food Research Journal; 21(6): 2061-2074. 

Oms-Oliu, G.; Odriozola-Serrano, I.; Soliva-Fortuny, R. and 

Martín-Belloso, O. (2009): Effects of high-intensity pulsed 

electric field processing conditions on lycopene, vitamin C 



 

1491 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

and antioxidant capacity of watermelon juice. Food Chem; 

115(4):1312–1319. 

Ouazib, M.; Garzon, R.; Zaidi, F. and Rosell, C. M. (2016): 

Germinated, toasted and cooked chickpea as ingredients for 

breadmaking. Journal of food science and technology; 53: 

2664-2672.  

Pannala, A. S.; Chan, T. S.; O'Brien, P. J. and Rice-Evans, 

C. A. (2001): Flavonoid B-ring chemistry and antioxidant 

activity: fast reaction kinetics. Biochemical and biophysical 

research communications; 282(5): 1161-1168. 

Pourabedin, M.; Aarabi, A. and Rahbaran, S. (2017): Effect 

of flaxseed flour on rheological properties, staling and total 

phenol of Iranian toast. Journal of Cereal Science; 76: 173-

178.  

Prajapati, A. D.; Paul, V. I.; Chattree, A. M.; Prasad, R. A. 

and Paul, A. J. (2016): Nutritional composition of non‐
roasted and roasted flaxseed flour. Advances in Life 

Sciences; 5(24): 11272-11273. 

Rachwa-Rosiak, D.; Nebesny, E. and Budryn, G. (2015): 

Chickpeas—composition, nutritional value, health benefits, 

application to bread and snacks: a review. Critical Reviews in 

Food Science and Nutrition; 55(8): 1137-1145.  

Rajiv, J.; Indrani, D.; Prabhasankar, P. and Rao, G. V. 

(2012): Rheology, fatty acid profile and storage characteristics 

of cookies as influenced by flax seed (Linum 

usitatissimum). Journal of Food Science and Technology; 49: 

587-593.  

Ravichanthiran, K.; Ma, Z.; Zhang, H.; Cao, Y.; Wang, C.; 

Muhammad, S. and Pan, B. (2018): Phytochemical profile 

of brown rice and its nutrigenomic 

implications. Antioxidants; 7(6):71.  

Rizzello, C. G. ; Calasso, M. ; Campanella, D. ; De Angelis, 

M. and Gobbetti, M. (2014): Use of sourdough fermentation 

and mixture of wheat, chickpea, lentil and bean flours for 

enhancing the nutritional, texture and sensory characteristics 



 

1492 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

of white bread. International journal of food 

microbiology; 180:78-87. 

Rochfort, S. and Panozzo, J. (2007): Phytochemicals for 

health, the role of pulses. Journal of agricultural and food 

chemistry; 55(20): 7981-7994.  

Sahu, U.; Prasad K.; Sahoo P. and Sahu B. B. (2014): Studies 

on engineering properties of raw and roasted pulses. 

International Journal of Processing and Post-Harvest 

Technology; 5(2): 184-188. 

Samtiya, M.; Aluko, R. and Dhewa, T. (2020): Plant food anti-

nutritional factors and their reduction strategies: an overview. 

Food Production, Processing and Nutrition; 2: 1-14. 

SAS (2003): SAS user’s Guide: statistics. SAS Institute Cary, 

NC.  

Shahzadi, N. A.; Butt, M. S., Rehman, S. U. and Sharif, K. A. 

(2005): Chemical characteristics of various composite 

flours. International Journal of Agriculture and Biology; 7(1): 

105-108.  

Shan, B.; Cai, Y. Z.; Sun, M. and Corke, H. (2005) :

Antioxidant capacity of 26 spice extracts and characterization 

of their phenolic constituents. Journal of agricultural and food 

chemistry; 53(20):7749-7759.  

Singh, B.; Singh, J. P.; Kaur, A. and Singh, N. (2017): 

Phenolic composition and antioxidant potential of grain 

legume seeds: A review. Food Research International; 101:1-

16. 

Srivastava, C. and Chakraborty, S. (2018): Bread from wheat 

flour partially replaced by fermented chickpea flour: 

Optimizing the formulation and fuzzy analysis of sensory 

data. LWT; 90: 215-223.  

Sulieman, A. M. E.; Sinada, E. A. and Ali, A. O. (2013): 

Quality characteristics of wheat bread supplemented with 

chickpea (Cicer arietinum) flour. International Journal of 

Food Science and Nutrition Engineering; 3(5): 85-90.  



 

1493 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

Tan, B. L. and Norhaizan, M. E. (2017): Scientific evidence of 

rice by-products for cancer prevention: Chemo preventive 

properties of waste products from rice milling on 

carcinogenesis in vitro and in vivo. Bio Med research 

international.1-18. 

Thabtia, I.; Elfalleha, W.; Hannachia, H.; Ferchichia, A. and 

Da Graça, C. (2012): Identification and quantification of 

phenolic acids and fla-vonol glycosides in Tunisian Morus 

species by HPLC-DAD and HPLC–MS. J Funct Foods; 

4(1):367–374.    

Van Lill, D.; Purchase, J.; Smith, M.; Agenbag, G. and de 

Villiers, O. (1995): Multivariate assessment of environmental 

effects on hard red winter wheat. I. Principal-components 

analysis of yield and bread-making characteristics. South 

African Journal of Plant and Soil; 12(4):158-163.  

Villaño, D.; Fernández-Pachón, M. S.; Troncoso, A. M. and 

García-Parrilla, M. C. (2005): Comparison of antioxidant 

activity of wine phenolic compounds and metabolites in 

vitro. Analytica Chimica Acta; 538(1-2): 391-398.  

Vizitiu, D. and Danciu, I. (2011): Evaluation of farinograph and 

Mixolab for prediction of mixing properties of industrial 

wheat flour. Acta Universitatis Cibiniensis Series E: Food 

Technol; 15: 31–38. 

Wandersleben, T.; Morales, E.; Burgos-Díaz, C.; Barahona, 

T.;Labra, E.; Rubilar, M. and Salvo-Garrido, H. (2018): 

Enhancement of functional and nutritional properties of bread 

using a mix of natural ingredients from novel varieties of 

flaxseed and lupine. LWT; 91: 48-54.  

Wang, H. ; Wang, J. ; Qiu, C. ; Ye, Y. ; Guo, X. ; Chen, G. ; 

li,T. ; Wang,Y. ; Fu, X . and  Liu, R. H. (2017): Comparison 

of phytochemical profiles and health benefits in fiber and oil 

flaxseeds (Linum usitatissimum L.). Food chemistry; 214: 

227-233. 



 

1494 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

Wood, J. A. and Grusak, M. A. (2007): Nutritional value of 

chickpea. (In) Chickpea Breeding and Management; 

Wallingford UK: CABI:  101–142. 

World Health Organization (2003): Diet, nutrition, and the 

prevention of chronic diseases: report of a joint WHO/FAO 

expert consultation;  916. World Health Organization.  

Xu, Y.; Hall III, C. A. and Manthey, F. A. (2014): Effect of 

flaxseed flour on rheological properties of wheat flour dough 

and on bread characteristics. Journal of Food Research; 3(6): 

83.  

Yazar, G.; Duvarci, O.; Tavman, S. and Kokini, J. (2017) :

Non-linear rheological behavior of gluten-free flour doughs 

and correlations of LAOS parameters with gluten-free bread 

properties. Journal of Cereal Science; 74: 28-36. 

Zafar, T. A.;Aldughpassi, A.; Al-Mussallam, A. and Al-

Othman, A. (2020): Microstructure of whole wheat versus 

white flour and wheat-chickpea flour blends and dough: 

Impact on the glycemic response of pan bread. International 

Journal of Food Science; 1-9.  

 

 

 

 

 

 

 

 

 

 

 

 



 

1495 

0202 يوليوـ والأربعون  السابع ـ العددالتاسع المجمد   

 

 مجلة البحوث في مجالات التربية النوعية

لقيمة الغذائية،الخصائص الحسية والتغيرات الريولوجية لدقيق القمح ا
المدعم بدقيق بذور الكتان والحمص: التطبيق في خبز التوست 

 والكوكيز 
 المستخمص

زاد الاىتمام بإنتاج الأغذية الوظيفية باستخدام مصادر طبيعية ومركبات نشطة  حديثاً،
بيولوجيا لتعزيز الخصائص الوظيفية لممنتجات الغذائية. لذلك تيدف الدراسة الحالية 

الكتان ودقيق الحمص بنسبة  بذور دقيق القمح بمستويات مختمفة من دقيقدعيم إلى ت
واسفرت نتائج لكوكيز الوظيفي، وا خبز التوست% واستخدامو في إنتاج 02و02

الدراسة ان التركيب الكيميائي لدقيق بذور الكتان أعمى محتوى من الدىون 
%( ، بينما سجل دقيق الحمص 4,03%(،والألياف )4,20%(، والرماد )87,03)

إضافة دقيق  كما أدى . )الكنترول(%( مقارنة بـدقيق القمح00,20أعمى قيم لمبروتين )
بذور الكتان والحمص بتركيزات مختمفة الى دقيق القمح إلى زيادة محتوى البروتين 

محتوى الدىن في الدقيق مع زيادة مستويات دقيق بذور كما زاد والألياف والرماد 
من مرتفعو  انو يحتوي عمي كمية  نتائج تحميل دقيق بذور الكتان ، كما ظير الكتان

بالنسبة لأكسدة وقدرة مضادة للأكسدة. انشاط مضاد الكمية،  الفينولات، دالفلافونوي
راف خلال مرحمة الخمط زيادة جالريولوجية، أظيرت نتائج معاملات الفارينو لمخصائص 

في انو يحتوي  زمن الثبات وسموك تطور العجينة، في امتصاص الماء ووقت الوصول
أظيرت النتائج الحسية انخفاض معنوي مع و  كمية جميع العينات مقارنة بدقيق القمح

زيادة الإضافة. أشارت ىذه النتائج إلى إمكانية استخدام دقيق بذور الكتان ودقيق 
 الحمص في إنتاج الخبز والبسكويت لتحسين الخصائص الوظيفية لممنتجات الغذائية.

، حيث يمكن التوصية باستبدال الخبز الأبيض بالخبز المدعم بدقيق الكتان والحمصو 
  .يمكن أن يؤثر بشكل إيجابي عمى خصائصو التكنولوجية والغذائية والوظيفية

 –البقوليات  – مضادات الأكسدة  – منتجات المخابز الوظيفية : لكممات المفتاحيةا
 .التقييم الفسيولوجي والتذوقي- دقيق بذور الكتان
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