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ABSTRACT 
 

This study aimed to produce healthy flat bread with high nutritional values of protein, vitamins, minerals 
and fiber in addition to pleasant taste. This bread called Egyptian seven seed bread which prepared by mixing 
different levels of formula A or B of whole meal seven seeds (barley, sorghum, oat, millet, sesame, sunflower, 
and flaxseed) with whole wheat flour. The chemical composition, minerals, vitamins B and E of seeds were 
determined. The bread properties were evaluated for sensory, bread freshness, nutritional values and dietary 
intake of minerals as well as vitamins. The results showed that sesame, sunflower and flaxseed contain superior 
amount of fat, protein and ash. The flaxseed contains the highest amount of Ca, Fe, Zn, K and Mg. High values 
of riboflavin, pyridoxine, coblamin and E vitamins were found in sunflower seeds. The bread prepared with 
formula B was acceptance in sensory evaluation more than bread with formula A. The incorporation of seven 
seeds grain and whole wheat flour into flat bread improved protein, fat, fiber, ash, and calories. The bread 
dietary intake of minerals and vitamins were increased gradually by increasing levels of formula B. 
 
Key words: Seven seeds bread, minerals, vitamins B and E, sensory, bread dietary intake. 

 
Introduction 
 

Although, seven seeds bread or multi grains bread produced in many famous bakeries, there are no 
references on literature about this type of bread. Bread is popular food for most people because it’s superior in 
nutritional, textural characteristics, flavor beyond ready to eat low cost competitiveness. So, the concisions 
increased to find healthy bread with low glycemic index, more protein and high dietary fiber intake, excessive 
resistance starch and decrease in calorie and carbohydrates of baked goods. Special bread prepared by 
incorporating whole wheat flour with different functional ingredients like oat, rye, barley, soybean, sprouted 
wheat flours to improve the nutritional status and acceptable (Nigam and Nambiar, 2015). Multi-grain bread 
contains healthy fiber, vitamins and minerals, particularly manganese and selenium in a relatively low calorie 
and low fat package, (Wolf, 2011).  

Wheat protein is lacking in some of essential amino acids such as lysine, threonine and valine. So, whole 
seeds oil with their high content of protein, phosphorus, iron, magnesium, vitamin E and niacin were 
incorporated in some bread recipes. The initial reason for using white sesame flour in bread making was to 
improve the nutritional quality of bread. It was contained good healthy properties constituent of anticancer, 
antioxidative, anti-immunoregulation and antihypersensitivity. Sesame has a benefits in lowering cholesterol, 
controlling blood pressure (Dhingra and Jood, 2001;Nagendra Prasad et al.,2012; Ali and Halim, 2013). The 
benefits of composite flourare reducing the importation of wheat flour (Hasmadi et al., 2014). 

Barley is high nutritional value with specific health benefits. It is a good source of protein, vitamins, 
minerals, insoluble fiber. Beside the nutritional value of barley, it is excellent source of the soluble fiber β-
glucan (Malcolmson et al., 2014). 

Sorghum is rich in magnesium, copper, manganese, iron and zinc. Also, rich in vitamins: thiamin, 
riboflavin, niacin, vitamin B-6, pantothenate and detective amount of vitamins D, E and K (USDA, 2011). 

Oat grains are rich source of lysine, threonine, as well as phenylalanine and tyrosine than other cereals and 
higher content of fiber especially β-glucan, and antioxidants such as vitamin E (Butt et al., 2008). 

Pearl millet is high in protein content (8 to 19%), free of gluten, rich in several nutrients as well as non-
nutrients such as phenols. It has high energy because the lipid content is generally higher (3 to 6%) (Nambiar et 
al., 2011). 

Flaxseed is being used for the development of functional foods. The components of flaxseed, identified to 
exhibit the health benefits are fiber, proteins, lignans and linolenic acid (Hussain et al., 2011). 

The sunflower seeds benefits are attributed to the presence of phytosterols, unsaturated fatty acidslinoleic 
acid, which constitute more 50% fatty acids and mono-unsaturated oleic acid. Sunflower seeds have a potential 
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role in chronic inflammatory conditions, bacterial and fungal infections, cardiovascular diseases, skin diseases 
and even cancers. (Rani et al., 2014; Anjum et al., 2012 and Anon, 2009). 

The main objective of this study aimed to evaluate the using seeds for chemical composition, minerals 
content, vitamins B and E. As well as, estimate the possibility of using composite different seeds instead of 
wheat flour to produce untraditional flat bread with healthy benefits. At the same time, determine how this bread 
covers the daily intake of main nutrient.        

 

Materials and Methods 
 

Materials: 
 

Cereal grains, wheat (Triticum aestivum L.) Gemmeza10, naked barley (Hordeum vulgare L.) 2000, 
sorghum (Sorghum bicolor L.) restore NM36565, Pearl Millet (Panicum sp.) Shandaweel 1, oat (Avena sativa) 
Balady 1, flaxseed (Linum usitatissimum) Sakha 2, sunflower (Helianthus sp. L.) Sakha53 and sesame 
(Sesamum indicum L.) Shandaweel 3 were obtained from Filed Crops institute, Agricultural Research Center, 
Giza, Egypt. 

 
Methods: 
 
Seeds preparation: 

 
Wheat, sorghum, millet, flaxseed and sesame were cleaned, washed and dried in air to obtained 14% 

moisture content for milling process. Wheat grain, sorghum, oat, barley and millet were milled using Quadrumat 
junior mill (Brabender, Germany) to obtain whole meal flour. Sunflower hulls separated manually. Flaxseed, 
sesame and sunflower were milled in coffee grinder Braun.  

 
Analytical methods: 
 
Chemical composition: 

 
Moisture, crude protein, fiber, ash and ether extract (fat) of previous eight cereal grains were determined by 

the standard procedures described in the A.O.A.C. (2005). While, total carbohydrates were calculated by 
difference. 

 
Energy value: 

 
Total calories were calculated according to the method of Mahgoub(1999) using the formula as shown in 

the following equation: 
Total energy (kcal/100g) = [(%carbohydrate × 4) + (% protein× 4) + (% fat ×9)]. 

 
Determination of minerals: 

 
The minerals were determined according to the method described by A.O.A.C. (2005) using the dry ashing 

method for the preparation of samples. The Perkin Elmer (Model 4100Z1 Atomic Absorption 
spectrophotometer) was used for the determination.  
 
Determination of vitamins: 

 
B complex vitamins were determined using HPLC according to the method described by Batifoulier et al., 

(2005). 
Vitamin E was determined in cereal grains samples using HPLC according to the method described by 

Pyka and Sliwiok (2001). 
 

Determination of dietary references intakes: 
 

Dietary references intakes (% DRIs) which estimated average requirements for prepared bread were 
calculated according to Food and Nutrition Board (2011). 
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                      Value of nutrient in bread sample 
% DRIs = ------------------------------------------------ X 100  
                             RDA for the same nutrient  

 
Preparation of Egyptian seven seeds flat bread: 

 
Two formulas (A and B) of the seven seeds which used in this study were presented in Table1. Formula A 

contains 18.2% for each barley, sorghum, oat and millet, in addition to 9.1% for each sesame, sunflower and 
flaxseed. 

 
Table 1: Formulas A and B for seven seeds bread. 

Cereal grains Formula A (g) Formula B (g) 
Barley 200 200 
Sorghum 200 200 
Oat 200 200 
Millet 200 200 
Sesame 100 80 
Sunflower 100 40 
Flaxseed 100 80 
Total 1100 1000 

  
On the other hand, formula B contains 20% for each barley, sorghum, oat and millet, in addition to 8% for 

sesame and flaxseed, and 4% for sunflower. 
Bread samples which prepared with different levels of formulas A and B were illustrated in Table 2. 
Egyptian seven seeds bread was prepared as flat bread formula which were consists of 1% compressed 

yeast, 1% sodium chloride, 2% super gel (cake improver), 2% gluten and 60% water approximately. The dough 
was left to rest for 30°C. The dough was divided into 100 -105 g pieces. Each piece was molded on a wooden 
board previously covered with a fine layer of flour and left to ferment about 15 min at the same mentioned 
temperature and relative humidity. The fermented dough pieces were flattened to about 20 cm diameter and thin 
(½ cm). After flatting, the dough was left to final fermentation even suitable properties. The flat dough was 
baked in oven at 380-400°C for 3-4.5 min. The loaves were allowed to cool at room temperature before sensory 
evaluation (Yaseen, 1985). 

 
Table 2: Bread samples prepared with different levels of formulas A and B. 

Bread samples with FA Bread samples with FB 
100%wheat flour 100%wheat flour 

90% wheat +10% FA 90% wheat +10% FB 
80% wheat +20% FA 80% wheat +20% FB 
70% wheat +30% FA 70% wheat +30% FB 
60% wheat +40% FA 60% wheat +40% FB 
50% wheat +50% FA --- 

FA = formula A  FB = formula B 

  
Sensory evaluation: 

 
Bread quality attributes using formulas A and B were evaluated after cooling for appearance (20), crumb 

(20), crust (15), color (15), chewing (10), taste (10) and odor (10) according to Faridi and Rubenthaler, (1984) 
with some modifications. Sensory characteristics were judged by ten panelists from the staff members of the 
Food Technology Research Institute, Agricultural Research Center, Giza, Egypt.  

 
Determination of bread freshness: 

 
The staling of bread was measured by determination of alkaline water retention capacity (AWRC) 

according to the method described by Kitterman and Rubenthaler, (1971) at zero time, 24, 48 and 72 hours of 
storage. 

 
Statistical Analysis: 

 
Data were statistically analyzed by the analysis of variance (ANOVA)and least significant difference 

(L.S.D) at 0.05 levels according to the method described by McClave and Benson, (1991). 
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Results and Discussion 
 

Chemical composition of cereal grain samples and its formulas: 
 
Proximate composition of cereal grains and its formulas were presented in Table 3. 
The highly protein content found in sunflower (28.79%) followed by flaxseed (24.24%), while the lowest 

one found in millet (11.23%).The protein content of sunflower was appropriate with protein in studies of Ingale 
and Shrivastava, (2011). The fat content in cereal grains were 1.96 in wheat, 2.19 in barley, 3.64 in sorghum, 
5.08 millet and 5.36% in oat. While, fat content in oil seeds were 54.73, 54.54 and 35.81% in sunflower, sesame 
and flaxseed, respectively. The protein and fat content of sesame and sunflower were in the convenient range as 
reported by Onsaard, (2012). Flaxseed and sesame seeds had the high fiber content (5.05% and 4.93%, 
respectively) compared with other cereal grains. The chemical composition of composite flour formula A was 
higher in protein, ash, fiber and fatthan formula B. These results are due to increase the levels of sesame, 
sunflower and flaxseed in formula A which such oil seeds rich in such ingredient. On the contrary, carbohydrate 
was higher in formula B (68.71%) than formula A (63.41%).This is due to increase the levels of barley, 
sorghum, oat and millet in formula B, whereas, carbohydrate ranged between 76.05% in oat and 81.49 %in 
barley.  

 
Table 3: Chemical composition (%) of cereal grains and its formulas. 

Seeds sample Moisture Protein Ash Fiber Fat Carbohydrate 
Wheat 14.22 12.55 1.67 1.99 1.96 81.83 
Barley 14.79 12.46 1.96 1.90 2.19 81.49 
Sorghum 11.44 11.84 1.67 1.59 3.64 81.26 
Millet 14.64 11.23 2.29 1.56 5.08 79.84 
Oat 15.85 15.69 1.63 1.27 5.36 76.05 
Sesame 8.58 19.90 4.70 4.93 54.54 15.93 
Sunflower 8.34 28.79 2.82 1.46 54.73 12.20 
Flaxseed 11.85 24.24 4.42 5.05 35.81 30.48 
Formula A 12.67 15.94 2.46 2.04 16.15 63.41 
Formula B 12.45 14.93 1.74 1. 96 12.66 68.71 

    (on dry weigh bases). 

 
Minerals content of cereal grain samples and its formulas: 

 
The mineral contents of all used cereals and its formulas were demonstrated in Table 4. Flaxseed contained 

superior content of Mg, K, Fe and Zn. On the other hand, sesame seeds contained high calcium content (290.60 
mg/100g). Zinc values ranged between 6.33mg in sorghum grain and 27.98mg in flaxseed. High manganese 
values detected in millet (3.75 mg/100gm), whereas, low values in oat (0.86mg/100gm). Cereal grains (wheat, 
barley, sorghum, millet and oat) contained low amount of Mg, K, Mn, Fe, Ca and Zn as compared with oil seeds 
(sesame, sunflower and flaxseed). On respect with composite flour, formula A  and B were high content in Mg 
and K followed by Ca .Magnesium, potassium and calcium contents were 283.42, 702.77 and 82.88 mg/100g 
respectively for formula A and 268.51, 674.53 and 75.82 mg/100g, respectively for formula B.  

 
Table 4: Minerals content (mg/100gm)of cereals grain and its formulas. 

Flour seeds sample Mg K Mn Fe Ca Zn Na 
Wheat 149.23 518.84 2.71 3.01 41.74 6.66 5.51 
Barley 199.07 634.29 1.31 2.84 38.62 6.76 5.31 
Sorghum 195.31 628.34 1.07 2.26 26.13 6.33 5.30 
Millet 195.78 504.45 3.75 3.01 47.00 7.67 2.69 
Oat 269.56 588.13 0.86 3.37 42.45 9.29 5.31 
Sesame 283.09 723.26 1.16 5.95 290.60 13.21 4.27 
Sunflower 352.66 952.81 1.73 5.07 81.75 13.86 7.48 
Flaxseed 748.21 1343.99 2.28 11.40 230.82 27.98 43.72 
F A 283.42 702.77 1.75 4.13 82.88 10.46 8.44 
FB 268.51 674.53 1.70 3.89 75.82 9.86 7.86 

FA = formula A,   FB = formula B 

 
This result may be regarding to contain formula A high percentage of oil seeds which had a good sources 

of minerals. These results are agreement of those obtained by Ahmed et al., (2009) and Nambiar et al., (2011). 
 
Vitamins content of cereal grain samples and its formulas: 
 

Vitamins B and E of cereal grains and its formulas were shown in Table 5. Sesame seeds high in both of 
thiamin (10.01mg/100g) and folic acid (18.25 mg/100g). Meanwhile, wheat was low in thiamin and folic acids. 
Barley grain was poor in riboflavin and high in Niacin. 
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On respect of sunflower, the riboflavin, pyridoxine and coblamin were high compared with other seeds. 
Whereas, flaxseeds were high in vitamine E (2.70mg/100g), low in niacin, pyridoxine and coblamin (3.83, 0,92 
and 1.76 mg/100g,respectively). Thiamine and folic acid did not detected in flaxseeds. From the same table, it 
can observe, that oat grain contained a moderate amount of riboflavin, niacin, pyridoxine and coblamin. While, 
riboflavin and folic constituent represent moderate amount in millet grains. Sorghum contained average values 
of niacin (20.45 mg/100gm) and folic acids (17.86 mg/100gm), but sesame contained reasonable coblamin 
(14.93 mg/100gm) and vitamin E (2.25 mg/100gm). From these previous results, it was found that, all vitamins 
in formula A were higher than in formula B. The results were closed to Nambiar et al. (2011) who studied the 
vitamins content in wheat, millet and sorghum grains. 

 
Table 5: Vitamins contents (mg/100gm) of cereal grains and its formulas. 

Seeds Sample 
Thiamin 

B1 
Riboflavin  

B2 
Niacin 

B3 
Pyridoxine 

B6 
Folic 
B9 

Coblamin 
B12 

Vit. 
 E 

Wheat 0.28 2.60 18.68 1.73 3.10 4.68 0.72 
Barley 0.55 2.30 29.61 3.54 6.54 3.99 0.34 
Sorghum 0.42 3.29 20.45 N.D 17.86 7.35 0.85 
Millet 0.44 5.45 6.37 1.97 15.52 N.D. 0.17 
Oat N.D. 7.26 21.35 5.04 N.D. 17.52 0.37 
Sesame 10.01 5.62 13.31 N.D. 18.25 14.93 2.25 
Sunflower 3.95 7.85 11.58 14.08 12.22 34.76 2.57 
Flaxseed N.D. 4.20 3.83 0.92 N.D. 1.76 2.70 
F A 1.58 4.93 20.23 3.28 10.03 9.92 0.99 
F B 1.29 4.76 17.39 2.65 9.93 8.49 0.84 

N.D. = not detected       FA = formula A       FB = formula B 

  
Sensory evaluation of seven seeds bread: 

 
The sensory evaluation of seven seeds bread prepared with different replacement levels of formulas Aand 

B were presented in table 6.  
 

Table 6: Sensory evaluation of seven seeds bread prepared with different levels of formulas A and B. 

Bread samples 
Appearance 

20 
Crumb 

20 
Crust 

15 
Color 

15 
Chewing 

10 
Taste 

10 
Odor 

10 

Formula A 

Control 
17.10ab 

+ 1.729 
17.30a 

+ 1.059 
12.50a 

+ 1.269 
12.00 

+ 1.247 
8.20a 

+ 1.033 
8.20a 

+ 1.229 
8.20a 

+ 1.033 

Levels of FA, % 

10 
 

17.50a 

+1.779 
17.50a 

+1.433 
13.00a 

+1.633 
12.50a 

+1.581 
8.40a 

+1.265 
8.30a 

+1.337 
8.30a 

+1.337 

20 
 

16.40abc 

+1.429 
17.40a 

+1.506 
12.80a 

+2.150 
12.00a 

+1.699 
8.00a 

+1.563 
7.40ab 

+1.349 
7.50abc 

+1.269 

30 
16.00abc 

+2.357 
16.60a 

+1.647 
11.80a 

+2.098 
11.60a 

+2.171 
7.50ab 

+1.716 
7.20ab 

+1.619 
7.60ab 

+1.713 

40 
14.90bc 

+2.643 
16.10 a 

+1.287 
11.60 a 

+2.221 
11.00 a 

+1.764 
7.00ab 

+1.699 
6.00bc 

+1.334 
6.00 c 

+1.247 

50 
14.10c 

+1.852 
16.10a 

+1.792 
10.80a 

+1.932 
10.60a 

+1.776 
6.10b 

+1.449 
5.20c 

+1.032 
5.80c 

+1.813 

Formula B 

Control 
19.00a 
+0.943 

19.20a 
+0.789 

14.40a 
+0.516 

14.40a 
+0.843 

9.20a 
+0.789 

9.40a 
+0.516 

9.40a 
+0.516 

Levels of FB, % 

10 
18.40abc 
+1.506 

18.80ab 
+1.135 

14.20a 
+0.789 

12.40b 
+2.066 

9.00a 
+0.00 

9.10a 
+0.316 

9.20a 
+0.422 

20 
18.00bc 
+1.506 

18.80ab 
+1.135 

14.20a 
+0.789 

12.60 b 
+2.547 

8.80a 
+0.422 

8.70a 
+0.675 

9.00a 
+0.667 

30 
17.80bc 
+1.549 

18.30ab 
+1.494 

13.60a 
+1.265 

13.40ab 

+0.843 
8.50ab 
+1.179 

8.50a 
+1.179 

9.00a 
+0.943 

40 
17.20c 
+1.398 

17.70b 
+1.947 

12.70b 
+1.059 

13.50ab 
+1.179 

7.80b 
+1.033 

10.00a 
+4.422 

8.80a 
+1.229 

 Means with the same letters within column are not significantly different at p < 0.05. 
FA = formula A, FB = formula B 

 
Bread prepared with 10% formula A showed high acceptability in all sensory characteristics than control. 

No significant differences were found between bread control and both 10, 20 and 30% formula A. The sensory 
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parameters decreased gradually by increasing formula percentages. There were no significant differences in 
crumb, crust and color between all tested samples. The increased in replacement of formula A more than 30% 
affected on bread appearance, taste and odor in bread. The high percentages of formula A were rejected for 
aftertaste which appeared in 20, 30 and 40% replacement of bread formula A. 

At the same table, sensory characteristics of seven seeds bread with different levels of formula B were 
more acceptance than seven seeds bread with different levels of formula A. There were no significant 
differences in taste and odor characteristics between control and bread samples with different levels of formula 
B. Slightly significant differences were found in bread crumb, crust and chewing prepared with 40% formula 
B. The bread color improved gradually by increasing the replacement levels of formula B. In the same time, 
bread appearance decreased regularly as replacement of formula B increased in bread samples. Menon et 
al.,(2015) found in their studies that sensory evaluation of composite breads prepared using refined wheat 
flour: high protein soy flour: sprouted mung bean flour : mango kernel flour (85:5:5:5) was  higher than control 
bread by 5 % on a nine-point hedonic scale. Czubaszek and Karolini-Skaradziñska (2005) stated that, wheat-
oat bread containing 5 and 10% of oat products were characterized by fairly good quality. 

From the results in table 6, it could be concluded that, the bread prepared with 10 % formula A was 
accepted in all parameters , at the same time, bread with 20 and 30% formula A were acceptance in most 
sensory characteristics by comparing with control. Bread prepared with 10,20, 30 and 40% formula B were 
accepted in most parameters. So, formula A could be introduced in bread up to 20% with little differences,but 
the formula B could be produce bread with 10 to 40% replacement with good acceptance properties.  

From obtained results, the study concentrated in bread produced with formula B.   
 

Freshness of seven seeds bread prepared with formula B: 
 
The freshness of bread was determined by using alkaline water retention capacity in zero, 24, 48 and 72 

hours. The control samples freshness were lower than bread samples prepared with different replacement of 
formula B (Table 7). 

 
Table 7: Freshness (%) of bread samples prepared with different levels of formula B. 

Alkaline water retention capacity 

Bread samples 
Zero time 

 
24 hours 

 
48 hours 

 
72 hours 

 
Control 2.35 2.21 2.17 1.88 
10% FB 3.15 2.35 2.17 2.09 
20% FB 3.23 2.41 2.21 1.97 
30% FB 3.56 2.50 2.29 1.93 
40% FB 3.71 2.65 2.32 1.93 

FB = formula B 
 

The bread freshness increased regularly by increasing the formula B replacement in samples of bread at 
zero time.  Freshness was decreased gradually by increase the storage time. The decrease percentages after the 
first 24 hours in bread control, and mixture of 10, 20, 30 and 40% bread with formula B  were 5.9, 25.39, 25.38, 
29.77 and 28.57 %,respectively. While, the decrease percentage of freshness in same bread samples after 72 % 
were 20.0, 33.65, 39.00, 45.79 and 47.97%, respectively. 

 
The nutritional values of bread samples: 

 
Data in Table 8 demonstrated that, the replacement of a percentages of wheat flour by an equal 

percentages of formula B led to enhance protein, fat, ash, fiber content of bread samples. The increment 
percentage of protein was10.54% in bread with replacement of 40% of formula B compared with control. 
 
Table 8: Nutritional value (%)of bread samples prepared with different levels of formula B (on dry weigh basis). 

Constituents 
Bread samples 
Control 10% FB 20% FB 30% FB 40% FB 

Moisture 31.91 30.69 30.58 28.37 28.71 
Protein 9.49 9.78 9.97 10.32 10.49 
Fat 1.46 2.32 3.14 4.02 4.85 
Ash 1.25 1.28 1.29 1.31 1.35 
Fiber 1.47 1.50 1.52 1.54 1.55 
Carbohydrate 86.33 85.12 84.08 82.81 81.76 
Calories, Kcal/100g 396.42 400.48 404.46 408.7 412.65 

FB = formula B 

 
The senior increment percentage was found in fat content (232.1%). Meanwhile, the minor increment was 

found in ash and fiber content (8.0 and 5.4%). A little increase was found in calories between bread control 
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samples and bread with 40%formula B. On the other side, the replacement of wheat flour with formula B led to 
decrement in carbohydrates percentages. These results are in the trend of Hussain et al. (2011) who mentioned 
that the fat, protein and fiber content of composite flour increased gradually by increase flaxseed replacement 
with wheat flour.  

 
The dietary intake of bread samples prepared with formula B as compared to adults requirement: 

 
The nutrients intake of bread samples were presented in Table 9.The intake of minerals (Fe, Ca and Zn) 

in bread prepared with different replacement of formula B increased gradually by increase the percentage of 
FB. The intake of Zn and Fe in bread prepared with 40% formula B covered 51.55% and 30.82% of 
recommended daily intake when consume 100 g of FB bread. Appreciable increases were found in B vitamins 
in bread with different replacement of formula B. The highly increases were noticed in B12 followed byB2and 
B6 in high replacement percentage in bread samples. Hundred gram of bread sample (40% FB) was covered 
184.17, 183.85 and 114.62 % of daily nutrient requirement intake of B12, B2 and B6. Minor increases were 
found in B1 and B3 in bread samples with high replacement of formula B. The bread prepared with 40% 
replacement formula B covered 39.17 and 78.50 % of recommended requirement of B1 and B3. A similar 
minor increase was found in vitamin E (covered 3.6% of adult requirements). From Tables 9 it could be 
concluded that, hundred gram of bread prepared with 10 to 40% of formula B led to enhance the nutrients in 
bread samples produced. At the same time, bread with 40% formula B provide moderate amount of  Zn , Fe , 
B1 and B3 than control compared with recommended daily intake requirement. While, hundred gram of bread 
with 40% formula B were superior in B12, B6 and B2. 
 
Table 9: The dietary intake of bread samples prepared with different levels of formula Bas compared with adults requirement 

(mg/100g). 

Constituents 
Adult 
(DRA) 

Bread samples 
Control 10% FB 20% FB 30% FB 40% FB 

Minerals       
Fe 11 2.08 2.14 2.21 2.35 3.39 
Ca 1.3 28.83 33.89 33.71 37.22 39.47 
Zn 11 4.60 4.84 5.07 5.46 5.67 
Vitamins       
B1 1.2 0.19 0.26 0.33 0.42 0.47 
B2 1.3 1.79 1.95 2.10 2.33 2.39 
B3 16 12.92 12.86 12.79 12.70 12.56 
B6 1.3 1.19 1.26 1.33 1.43 1.49 
B9 0.4 5.28 6.55 7.73 9.22 10.39 
B12 2.4 3.24 3.51 3.78 4.17 4.42 
E 15 0.48 0.49 0.51 0.53 0.54 

FB = formula B 
 
Conclusion: 

 
This study has demonstrated that flat bread can be produced by mixing different seeds and grains to obtain 

healthy bread with high nutritional values in protein, minerals, vitamins, fiber ,with low cost compared with other 
enrichment bread. The bread quality can be developed to increase the replacement of seven seeds by equal part of 
wheat flour. The study still needs additional researches about this point to reach the high acceptance bread with 
different formula function and different seeds and grains. 
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	Barley is high nutritional value with specific health benefits. It is a good source of protein, vitamins, minerals, insoluble fiber. Beside the nutritional value of barley, it is excellent source of the soluble fiber β-glucan (Malcolmson et al., 2014).
	Sorghum is rich in magnesium, copper, manganese, iron and zinc. Also, rich in vitamins: thiamin, riboflavin, niacin, vitamin B-6, pantothenate and detective amount of vitamins D, E and K (USDA, 2011).



