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ABSTRACT 
 

This study was conducted to assess the possibility of producing cake blends by substituting of wheat 
flour (72% extraction) with different levels of both barley flour (around 80% extraction) at (0, 15, 30 and 
45%) and mushroom powder (Oyster mushroom) at (0, 10, 15 and 20%), respectively, also, turmeric 
powder was added at 3%, as (natural source of color) for producing high nutritional cake value. The 
chemical composition of raw materials and different cake blends for ash, crude fiber, crude protein, ether 
extract, total carotenoids, total phenolic compounds and total flavonoids were studied. Also, minerals 
content, antioxidant activity, β- Glucan and texture profile analysis were determined. From this study, it 
could be concluded that from the point of view of chemical constituents of raw materials had the highest 
contents of protein and crude fiber were found in mushroom powder followed by barley flour, whereas, the 
highest contents of carbohydrates were in wheat flour. Also, the chemical composition of different cake 
blends, the obtained results indicate that the cake blend (B4) had the highest values for both protein, total 
carotenoids, total phenolic compounds, total flavonoids, antioxidant activity, β-Glucan, and mineral 
content, followed by cake blend (B3), (B2) and blend (B1), respectively. Also, the lowest values of 
firmness, were found in cake blend (B1), on the contrary, springiness values were the highest, followed by 
blend (B2), whereas, cake blend (B3) was lower than those prepared from (Wheat flour) only for other 
parameters. Sensory evaluation characteristics of different cake blends show that greater preference, 
specially cake blend (B1) had the highest scores for all parameters, followed by cake blends (B2) and (B3). 
Finally, it could be recommended that substituted of wheat flour (72% extraction) with different levels of 
barley flour (around 80% extraction), mushroom and turmeric powders to obtain cake products with high 
nutritional value. 
 
Key words: Barley flour, Β-Glucan, Cake blends, Chemical composition, Mushroom, Sensory evaluation, 

Texture profile, Turmeric powders, analysis and Wheat flour.  

 
Introduction 

 
Quality of ingredients and the nature of their interactions influence the quality of a final food product. 

In the Bakery industry, cake is one type of air-leavened product. The quality of cakes depends on many 
factors such as the Ingredients used for batter preparation, aeration of batters and process conditions. There 
are many reports investigating the quality of cake batter determining the final quality of cake products 
(Sakiyan et al., 2004; Yang and Foegeding (2010). Not only wheat flour, but also four other types have 
been investigated for developing cakes of lower cost and better quality in terms of consumer acceptance 
(Turabi et al., 2008). The cakes were prepared from various types of flour such as wheat-chick pea flour 
blends (Gomez et al., 2008), rice flour (Turabi et al., 2008) and flour obtained from wheat, rye, and barley 
(Gomez et al., 2010). 

Barley is the fourth major cereal crop produced in the world. Total world barley production is 142 
million metric tones' (FAO, 2006). Barley (Hordeum vulgar L.) is an ancient cereal grain, which upon 
domestication has involved from largely a food grain to a feed and malting grain. Barley is now going 
renewed interest as of a functional food ingredient because of the act that barley grains are a rich source of 
β-Glucan (Charles and Louise (2005) and Soares et al., 2007). Cereals are an important source of dietary 
fiber, contributing to about 50% of the fiber inter in Western countries.  
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 However, barley food used to day remains important. In some cultures around the world, particularly 
in Asia and Northern Africa and there is renewed interest throughout the world in barley food because of 
its nutritional value, renewed interest in barley for uses largely centers on the values. Barley grain is an 
excellent source of soluble and insoluble dietary fiber and other bioactive constituents such as vitamin E 
(including tocotriends), B complex vitamins, minerals and phenolic compounds (Madhujith et al., 2006). 

Barley flour in which β-glucan has been concentrated 3–4 times the naturally occurring level 
(Kunckles et al., 1992) is expected to have physiological effects similar to other soluble fiber and oats β-
glucan when partially substituted by wheat flour in traditional cereal products (Yokoyama, et al., 1997). 
Moreover, (Hussein et al., 2006) revealed that adding barley extractions and different types of barley flour 
to wheat flour improved the color and weight of produced bread and the protein, fat, ash, crude fiber, β-
Glucan and arbinoxylans contents were higher than the control. 

Mushrooms are important for both nutritive and medicinal values (Bonatti-Keung and Cheung, 2005). 
Pleurotus Spp., Commonly Known as Oyster fungus, grow widely in tropical and subtropical rain forests, 
and can be artificially cultivated. It has high levels of proteins, carbohydrates, minerals (calcium, 
phosphorus, iron) and vitamins (thiamin, riboflavin and niacin) as well as low fat content (Justo et al., 
1998; Manzi, et al., 1999). Traditional medicines such as mushrooms are very useful for treatment of 
certain health problems. Mushrooms are edible fungi which have been used as an antibiotic drug since 
ancient times. The crude protein content of cultivated mushrooms is generally high (20- 44% of dry 
matter) but the fat content is low 3- 7% of dry matter (Dikeman et al., 2005). Pleurotus ostreatus has also 
potential as an antioxidant after liver injury (Jayakumar et al., 2006).  

 Mushrooms are low calorie food usually eaten raw or cooked to provide garnish to a meal. Raw 
dietary mushrooms are a good source of B vitamins, such as riboflavin, niacin and pantothenic acid, and 
the essential minerals selenium, copper and potassium. Fat, carbohydrates and calorie content are low, with 
little amount of vitamin C (Patrick, 2004). Carbohydrates such as the Β-Glucan; monoterpenoid and 
diterpenoid lipids; proteins such as hydrophobias and trace elements such as selenium (Dikeman et al., 
2005; Valentao, et al., 2005). These substances have been found through several in vitro and in vivo 
studies to be responsible for the antimicrobial, antioxidant, anti-tumor, antihypertensive and anti-aging 
potentials of edible mushrooms (Lindequist et al., 2005). 

Turmeric (Curcuma longa L.) is a rhizomatous herbaceous perennial plant of the ginger .It has been 
commonly used as a spice and medicine (Rhizome Curcumae Longae), particularly in Asia. In Ayurveda 
medicine, turmeric is primarily used as a treatment for inflammatory conditions and in traditional Chinese 
medicine, it is used as a stimulant, aspirant, carminative, cordial, astringent, detergent, diuretic and 
martinet (Sasikumar, 2005; Remadevi et al., 2007; Jurenka, 2009). Curcumin derived from the rhizome 
curcuma longa, is one of the primary ingredients in turmeric and curry powders that are used as spices in 
Middle Eastern and Asian countries, especially on the Indian subcontinent. Recently, laboratory studies 
have demonstrated that dietary curcumin exhibits various biological activities and significantly inhibits 
colon tumor genesis and tumor size in animals. Curcumin displays both anti-inflammatory and antioxidant 
properties, giving it the potential to be considered in the development of cancer preventive strategies and 
applications in clinical research (Reema et al., 2006). 

The present investigation was undertaken to study the effect of replacement of wheat flour (72% 
extraction) with different levels of barley flour, mushroom and turmeric powders on quality physico- 
chemical and nutritional properties of different cake blends to obtain high nutritional cake value. 
 
Materials and Methods 

 
Materials:  

 
Naked barley (Hordeum vulgaris) variety Giza 130 was obtained from Barley Research Department 

Field Research Institute, Agriculture Research Center, Giza, Egypt. 
Wheat flour (Triticum aestivum) (72% extraction) and the other baking materials used i.e. fresh eggs, 

sunflower oil, Skimmed milk powder, vanilla, sucrose, baking powder, turmeric powder  were purchased from 
local markets in Giza, Egypt. Dried oyster mushroom (Pleurotus ostreatus) was obtained from Food 
Technology Research Institute, Agricultural Research Center.  
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Methods:  
 
Preparation of barley flour:- 

 Clean barley grains were milled to obtain barley flour, could pass through 250- 300 micron (around 
80% extraction).   
 
Preparation of mushroom powder: 

 
Oyster mushroom was purchased from Food Technology Research Institute, Agricultural Research 

Center, Giza, Egypt. Mushroom was cleaned and washed with tap water, then, air dried in a hot air-
circulated oven at 40Cº, then, dried mushroom was milled and ground to pass through a 60 mm mesh size 
to obtain a fine powder. 
 
Preparation of different cake blends: 

 
Cake blends were prepared by substituting of  wheat flour used   as control samples (100% wheat 

flour) according to the method described in (A.A.C.C, 2000), with different  levels of both barley flour at 
(0,15,30 and 45%), mushroom powder (Oyster mushroom)  at (0,10,15 and 20%) ,respectively ,also, 
turmeric powder was added at 3%, as (natural source of color). 

 
Table 1: Formula of different cake blends. 

Ingredients (g/100g) 
Cake  Blends 

B1(Control) B2 B3 B4 

Wheat flour (72%extraction) 100 72 52 32 

Barley flour (around 80% extraction) - 15 30 45 

Mushroom powder - 10 15 20 

Turmeric  powder - 3 3 3 

Sucrose 30 30 30 30 

Eggs 40 40 40 40 

Skimmed milk powder 7 7 7 7 

Sunflower oil 20 20 20 20 

Baking powder 3 3 3 3 

Vanilla 2 2 2 2 

  
Chemical analysis of raw materials and different cake blends: 

 
Samples were chemically analyzed for moisture, ash, crude protein, crude fiber and ether extract 

contents and according to the methods described in the A.O.A.C. (2012). Carbohydrate content was 
determined by difference. 
 
Determination of total carotenoids: 
 

Total carotenoids in different cake samples were determined calorimetric and calculated as described by 
Rangana (1979). 
 
Determination of total phenolic compounds (TPC): 
  

Total phenolic compounds (TPC) were determined by the Folin- Cicalteau method as described by 
(Singleton et al., 1999), with minor modifications, based on colorimetric oxidation/reduction reaction of 
phenols. Gallic acid was used for calibration curve. Results were expressed as mg Gallic acid (GAE).  
 
Determination of total flavonoids: 
 

Total flavonoids were extracted and determined according to the method described by (Zhuang et al., 
1992). Quersitien was used for calibration curve. Results were expressed as mg Quersitien.  
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Determination of antioxidant activity: 
 

The antioxidant activity of free and bound phenolic extracts was measured by using DPPH 
scavenging as previously described by (Hung and Morita, 2009). The extracted solution (0.1 ml) was 
mixed with 3.9 ml of 0.075   mM DPPH. The mixture was left in the dark at room temperature for exactly 
30 min. The absorbance was then measured using a spectrophotometer (6405 UV/VIS –Jenway- England) 
at 525 nm. The blank was made by replacing the extracted solution by methanol (0.1 ml) and then 
measured at T = 0. 

  
The DPPH scavenging was calculated according to the following equation: 
 
% DPPH scavenging= Abs (To) - Abs (T30) ×100 
                                                Abs (To) 
Where: Abs. (T= 0) is absorbance of DPPH radical and methanol at T = 0 and Abs. (T=30) is 

absorbance of DPPH radical and extracts at T= 30. 
 
Determination of β-Glucan: 

 
β –glucan was determined according to the method described by Carr et al. (1990).  

 
β- Glucan assay: 
 

The assay uses commercial cellulase (P. funiculosum) from (Sigma C 0901) heat-treated to remove 
contaminating amylolytic activity as previously described by Bamforth, (1983).  
 
Determination of mineral content: 
 

Mineral content of different cake blends was evaluated. Minerals (Sodium, Calcium and Potassium) 
were estimated in the diluted solution of ash samples by using an Emission Flame Photometer (Model 
Corning 410). The other minerals (Magnesium, Iron, and Zinc) were determined by Atomic absorption 
spectrophotometer-Perkin Elmer, Model 5000, Germany. According to the method of A.O.A.C. (2012).  
 
Texture profile analysis: 
 

Crumb texture was determined by a universal testing machine (Cometech, B type, Taiwan). Provided 
with software. An Aluminum 40 mm diameter cylindrical probe was used in a ‘‘Texture Profile Analysis’’ 
(TPA) double compression test to penetrate to 50% depth, at 1 mm/ s speed test. Firmness (N), gumminess 
(N), chewiness (N), adhesiveness (N.s), cohesiveness, springiness and resilience were calculated from the 
TPA graphic. Both, springiness and resilience, give information about the after stress recovery capacity. 
But, while the former refers to retarded recovery, the latter concerns instantaneous recovery (immediately 
after the first compression, while the probe goes up). Texture determinations were carried out, after 
removing the crust, in (40 * 40* 30) mm-sized samples (Bourne, 2002).  
 
Sensory evaluation: 
  

Sensory evaluation of different Cake samples was conducted by (10) panelists according to the 
method of Johnson et al. (1989). The characteristics of cakes included (Shape, crust color, crumb color, 
brightness of crumb, crumb characteristics, texture, softness, aroma, eating quality and Overall acceptability) 
cake samples were evaluated after 2 hours of preparation. The panelists were instructed to rinse their 
mouth with water between samples, according to Onweluzo et al. (1999). 
 
Statistical Analysis: 
 

All data were analyzed statically using one-way analysis of variance (ANOVA) procedure. 
(Ihekoronye and Ngoddy, 1985)  
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Results and Discussion 
 
Chemical composition of raw materials: 

 The proximate composition of wheat flour, barley flour, mushroom and turmeric powder (on dry 
weight basis) are presented in Table (2) the obtained results indicate that wheat flour and barley flour 
contained (14.96, 10.95%), (0.61, 2.25%), (2.10, 3.87%), (9.72, 12.96%), (0.83, 2.63%) and (73.88, 
71.21%) on dry weight basis for moisture, ash, crude fiber, crude protein, ether extract and total 
carbohydrates, respectively, Table (2). These results are comparable to the result reported  by (Okorie and 
Onyeneke, 2012) who reported that the carbohydrate content of wheat flour was 73.72% , protein 8.64% , 
ether extract , ash and crude fiber were 1.6%,1.1% and 3.2%, respectively. It could be noticed that 
mushroom powder had (10.01, 6.83, 7.32, 25.86, 1.78, and 55.52% for moisture, ash, crude fiber, crude 
protein, ether extract and total carbohydrates, respectively, but, turmeric powder had 10.50% moisture, 
10.80% ash, 3.82% crude fiber, 9.85% crude protein, 7.15% ether extract and 61.70% total carbohydrates. 

 
Table 2: Chemical composition of raw materials. (% on dry weight basis) 

Samples 
Components 

Moisture 
 % 

Ash 
 % 

Crude fiber 
% 

Crude 
protein % 

Ether 
extract% 

*Total 
carbohydrates % 

Wheat flour (72% 
extraction) 

14.96±2.01 0.61±0.10 2.10±0.21 9.72±1.50 0.83±0.05 73.88 

Barley flour (around 
80%  extraction) 

10.95±1.55 2.25±0.55 3.87±0.58 12.96±1.33 2.63±0.32 71.21 

Mushroom powder 10.01±1.65 6.83±0.98 7.32±0.74 25.86±1.71 1.78±0.25 55.52 
Turmeric powder 10.50±1.32 10.80±1.15 3.82±0.55 9.85±0.95 7.15±1.00 61.70 

All values are means of three replicates ± stander deviation (SD). 
*Total carbohydrates were calculated by difference. 

 
From these results it was appeared that mushroom powder had the highest contents of crude protein 

and ash followed by barley flour, whereas, turmeric powder had the highest contents of ash and ether 
extract. Meanwhile, wheat flour had the highest content of total carbohydrates which 73.88% (on dry 
weight basis) on contrary mushroom powder had the lowest content of total carbohydrates was 55.52% (on 
dry weight basis) Table (2). 
 
Sensory characteristics of different cake blends: 

Sensory evaluation of the control cake and different cake blends were considered one of the 
important tests affecting their acceptability qualities to a large extend. The sensory characteristics, i.e. 
shape, crust color, crumb color, brightness of crumb, Crumb characteristics, Texture, Softness, aroma, 
eating quality and Overall acceptability of cakes prepared from wheat flour containing different levels of 
barley flour, mushroom and turmeric powders were evaluated by ten panelists. The obtained data were 
statistically analyzed as shown in Table (3). The scores for all attributes decreased steadily as the level of 
substitution increased in the cakes. The obtained data revealed that, there were no significant differences in 
cake characteristics, substituted up to 30% barley flour compared with control.  
 
Table 3: Sensory characteristics of different cake blends.  

Characteristics 
Cake blends 

B1 (Control) B2 B3 B4 
Shape  9.05a±0.10 8.75a±0.55 8.30a±0.42 7.35b±0.95 
Crust color  8.60a±0.50 8.10a±0.90 7.85ab±0.35 6.95b±0.25 
Crumb color  9.25a±0.55 7.70b±0.54 6.95b±1.10 6.05c±0.63 
Brightness of crumb  9.15a±0.85 7.55b±0.39 6.90bc±0.95 6.30c±0.74 
Crumb characteristics  8.80a±0.45 8.55ab±0.40 7.30bc±0.55 6.70c±0.65 
Texture  8.90a±0.20 8.65a±1.00 7.80ab±0.75 7.15b±1.30 
Softness  9.20a±0.80 8.50ab±0.50 8.20ab±0.80 7.60b±0.95 
Aroma  13.70a±0.5 12.70ab±0.35 11.40bc±0.63 10.30c±0.23 
Eating quality 13.20a±0.65 12.50ab±0.25 11.45bc±0.72 10.25c±0.65 
Overall acceptability 88.95a±0.95 83.00ab±0.10 76.15bc±0.90 68.65c±0.88 

All values are means of three replicates ± stander deviation (SD). Values in the same raw with different letters (a, b, c and d) 
are significantly different (P ≤ 0.05). 
B1 (Control) - 100% Wheat flour. B2 - 72% Wheat flour + 15% Barley flour +10% Dried mushroom powder + 3% Turmeric 
powder. B3 - 52% Wheat flour + 30% Barley flour + 15% Dried mushroom powder + 3% Turmeric powder. B4 - 32% 
Wheat flour + 45% Barley flour + 20% Dried mushroom powder + 3% Turmeric powder. 
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However, with increasing the barley flour and mushroom levels, the prepared cakes give the highly 
insignificance difference in most of sensory parameters compared with the control cake. Substitution levels 
of up to 20% were generally accepted in cake samples. The level of ingredients of cake recipe preparation 
has been reported to affect the sensory attributes, consumer’s preference and overall acceptability of the 
cakes (Eke et al., 2004). Therefore, it is advisable used of barley flour up to (30%), mushroom (15%) and 
turmeric powder (3%) as good replace. In cake manufacturing with high nutritional value as a source of 
protein and minerals. These results were agreed with those reported by (Mahesh et al., 2011). Finally, it 
could be concluded that sensory evaluation characteristics of different cake blends show greater preference, 
especially cake blend (B1) had the highest scores for all parameters, followed by cake blends (B2) and (B3), 
respectively. 
 
Chemical compositions of different cake blends: 

 
The different prepared cake samples were subjected to chemical constituents are shown in Table (4). 

The results revealed that addition of barley flour, mushroom and turmeric powders to wheat flour 
increased the components of different substituted cakes Table (4). Ash, crude fiber, crude protein and ether 
extract contents increased from 1.21, 0.32, 8.60 and 8.78% (on dry weight basis) (control cake) to 4.41, 
1.08, 13.05 and 10.11% (on dry weight basis) in cake blend (B4) followed by cake blends (B3) and (B2), 
respectively, Table (3). On the other hand, it could be noticed that the total carbohydrate content were 
decreased (as the substitution level of barley flour (around 80% extraction), mushroom and turmeric 
powders were increased) from (70.92% for control cake) to 68.96, 66.30 and 62.18% (on dry weight basis) 
for cake blends (B2), (B3) and (B4), respectively. These results are in agreement with those reported by 
Ugwuona et al., (2012); Okorie and Onyeneke, (2012); Eke-Ejiofor, (2013), whom reported that 
carbohydrate ranged from 65.24% - 57.68%, ash ranged from 2.25% - 2.12% and fiber ranged from 0.01% 
- 1.82% in cake. 
 
Table 4: Chemical compositions of different cake blends:- 

Cake blends 
Components 

Moisture 
 % 

Ash  
% 

Crude fiber 
% 

Crude protein 
% 

Ether extract 
% 

*Total 
carbohydrates % 

B1 (Control) 10.49±2.01 1.21±0.19 0.32±0.08 8.60±1.26 8.78±1.13 70.92 
B2 10.32±1.99 1.52±0.25 0.81±0.10 10.10±1.52 9.10±1.29 68.96 
B3 10.68±1.49 1.72±0.45 0.70±0.9 11.80±1.71 9.50±0.99 66.30 
B4 10.25±1.85 4.41±1.51 1.08±0.88 13.05±1.98 10.11±1.43 62.18 

All values are means of three replicates ± stander deviation (SD). 
*Total carbohydrates were calculated by difference. 
B1 (Control) - 100% Wheat flour.    B2 - 72% Wheat flour + 15% Barley flour +10% Dried mushroom powder + 3% 
Turmeric powder. B3 - 52% Wheat flour + 30% Barley flour + 15% Dried mushroom powder + 3% Turmeric powder.              
B4 - 32% Wheat flour + 45% Barley flour + 20% Dried mushroom powder + 3% Turmeric powder. 

 

Finally, the obtained results clearly indicate that the substitution wheat flour by barley flour, 
mushroom and turmeric powders can be considered as an alternative source of ash, crude fiber, crude 
protein and ether extract in cake making. 
 
Texture profile of different cake blends:  

 
Texture profile analysis (TPA) is a very useful technique for investigating food products. In the 

present study, the TPA parameters of cake with and without barley flour substitution were determined 
from the texture analyzer using double compression tests and are shown in Table (5). Firmness was 
defined as the maximum force of the first compression of the product at the point of 50% Compression 
(12.5 mm) of the original sample height. The Firmness values of baked cakes increasing significantly as 
the level of replacement of barley flour up to 45% (Table, 5) from 5.20 to 11.69 N for cakes containing 
wheat flour only and 45% barley flour substitution, respectively. 

However, cohesiveness determined from the area of work during the second compression divided by 
the area of work during the first compression (Bourne, 2002) ranged between about 0.93 and 0.46 with 
significant difference between samples with and without barley flour substitution. Whereas, springiness 
was defined as the distance to which the sample recovered in height during the time that elapsed between 
the end of the first compression cycle and the start of the second compression cycle. The springiness of 
baked cakes decreased significantly with increased barley flour substitution, gumminess was calculated by 
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the product of (that is, by multiplying) firmness and cohesiveness, whereas chewiness, defined as the 
energy required to masticate solid food to a state of readiness for swallowing (Karaoglu and Kotancilar, 
2009) was obtained from the product of hardness, cohesiveness and springiness.  

The results suggest that the lowest values of firmness were found in cake blend (B1). On the contrary, 
springiness values were the highest, followed by blend (B2), whereas, cake blend (B3) was lower than those 
prepared from (Wheat flour) only for other parameters. 
 
Table 5: Texture profile of different cake blends. 

Characteristics 
Cake blends 

B1 (Control) B2 B3 B4 
Firmness 5.20d± 0.06 6.94c± 0.14 10.66b±0.03 11.69a± 0.04 
Cohesiveness 0.93a± 0.01 0.67b± 0.01 0.64c± 0.01 0.46d± 0.01 
Gumminess 4.82c± 0.04 7.09a± 0.01 4.45 d± 0.07 5.30b± 0.01 
Chewiness 5.27b± 0.04 5.71a± 0.03 3.26 c± 0.01 2.85d± 0.03 
Springiness 1.06 a± 0.02 0.81 b± 0.01 0.75 c± 0.01 0.54 d± 0.0 
Resilience 0.44 c± 0.01 0.57 a± 0.01 0.47 b± 0.01 0.24 d± 0.001 

All values are means of three replicates ± stander deviation (SD). Values in the same raw with different letters (a, b, c and d) 
are significantly different (P ≤ 0.05). 
B1 (Control) - 100% Wheat flour. B2 - 72% Wheat flour + 15% Barley flour +10% Dried mushroom powder + 3% Turmeric 
powder.  B3 - 52% Wheat flour + 30% Barley flour + 15% Dried mushroom powder + 3% Turmeric powder.  B4 - 32% 
Wheat flour + 45% Barley flour + 20% Dried mushroom powder + 3% Turmeric powder. 

 
Mineral content of cake blends: 

 
Data presented in Table (6), show that the mineral content of cake blends substitution with barley 

flour, dried mushroom powder and turmeric powder at different levels. The results reveal marked increases 
the most of the minerals in supplemented cake compared with control cake (100% wheat flour). The 
mineral content increased gradually as the levels of replacement with barley flour; mushroom and turmeric 
powders increased. Calcium is essential for proper bone and teeth formation, magnesium is an essential 
constituent of all cells and is necessary for the functioning of enzymes involved in energy utilization and 
it’s presented in the bone (ADA, 2002). Deficiency of magnesium is rare and results from excessive loss in 
diarrhea rather than from low intakes. So, the highest increased in all minerals were found in cake blend 
(B4), the percentages of increase in Na, Mg, K, Fe, Ca, and Zn and were 3.87, 0.61, 2.82, 1.19, 0.66, and 
0.64 %, respectively, compared with the control sample. ADA, (2000), reported that the amount of sodium 
in the diet should be limited since sodium helps to increase blood pressure and the tendency to retain fluid, 
(ADA, 2002) recommended an average daily intake of less than 200/mg per day, foods that contain 140 
mg of sodium or less are considered as low sodium foods. The required daily intake of sodium is 0.12 to 
1.80 g per day. These obtained results coincide with (Mahesh et al., 2011), who reported that Iron content 
was increased from 15.77 to 45.0 ppm, calcium 9.33 to 35.0 ppm, sodium 333.1 to 4331 ppm and zinc 4.13 
to 19.0 ppm. Finally, it was cleared that the results which given in Table (6) within of the required daily 
intake and with increasing of substitutions resulting increase of all mineral contents.               
 
Table 6: Minerals content of different cake blends (mg/100g dry weight basis). 

Cake Blends 
Minerals 

Mg Na K Fe Ca Zn 

B1 Control 56.42b ±3.6 16.91a±4.5 171.88c±6.1 2.73b ±0.01 44.36a±6.6 1.98c ±0.10 

B2 57.97b±6.8 39.56b±4.7 478.00b±5.1 4.04b ±0.31 53.77±6.4 2.53b ±0.03 

B3 71.09b±1.2 65.45b±4.9 544.13b±7.1 4.38b ±0.40 66.45a±8.8 3.09b ±0.10 

B4 91.35a±1.9 79.04a±4.1 657.08a±9.7 5.98a ±0.64 73.66a±7.6 3.26a ±0.25 

All values are means of three replicates ± stander deviation (SD). Values in the same column with different   letters (a, b, c 
and d) are significantly different (P ≤ 0.05). 
B1 (Control) - 100% Wheat flour.    B2 - 72% Wheat flour + 15% Barley flour +10% Dried mushroom powder + 3% 
Turmeric powder.         B3 - 52% Wheat flour + 30% Barley flour + 15% Dried mushroom powder + 3% Turmeric powder.              
B4 - 32% Wheat flour + 45% Barley flour + 20% Dried mushroom powder + 3% Turmeric powder. 
 

Phytochemical compounds, antioxidant activity, and β -Glucan in different cake blends: 
 
The total phenolic compounds, total flavonoids, antioxidant activity, total carotenoids and β -Glucan 

contents of different cake samples are shown in Table (7). Results showed that, the contents of these 
components increased steadily as the level of substitution increased in cake samples and that may be due to 
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presents of barley flour, mushroom and turmeric powders which are rich of these components (Ayhan 
2005; Lillian et al., 2007and Suresh et al ., 2012).  

The results revealed that cake blend (B4) had the highest content of total phenolic compounds, total 
flavonoids, antioxidant activity, total carotenoids, and β–Glucan, which had significant differences and 
ranged from 0.79 to 4.43, 0.01 to 0.05 mg/100g, 1.5 to12.01%, 0.30 to 5.00 μg/100g, 0.01 to 0.60% (on 
fresh weight basis), respectively, these results are in good agreement with those reported by (Mahesh et al., 
2011).     
 
Table 7: Phytochemical compounds, Antioxidant activity, and β -Glucan in different cake blends (on fresh weight basis). 

Cake Blends 

Components 

Total  
carotenoids                                                 
(μg/100g) 

Phenolic 
compounds                     
(mg/100 g) 

Total flavonoids 
(mg/100g) 

Antioxidant 
activities 

% 

β - Glucan % 

Soluble Total 

B1 (Control) 0.30d±0.006 0.79d±0.02 0.01d±0.001 1.58b±0.59 ND 0.01 

B2 4.64c±0.15 3.74c±0.01 0.02c±0.003 10.99a±0.33 0.09 0.36 

B3 4.86b±0.09 3.88b±0.02 0.04b±0.002 11.35a±0.89 0.29 0.47 

B4 5.00a±0.01 4.43a±0.06 0.05a±0.002 12.01a±0.73 0.40 0.60 

All values are means of three replicates ± stander deviation (SD). Values in the same column with different   letters (a, b, c 
and d) are significantly different (P ≤ 0.05). 
* Total phenolic compounds were measured as Gallic acid.  . 
B1 (Control) - 100% Wheat flour.    B2 - 72% Wheat flour + 15% Barley flour +10% Dried mushroom powder + 3% 
Turmeric powder.  B3 - 52% Wheat flour + 30% Barley flour + 15% Dried mushroom powder + 3% Turmeric powder.              
B4 - 32% Wheat flour + 45% Barley flour + 20% Dried mushroom powder + 3% Turmeric powder. 

 

Conclusion 
 
The present study concluded that it could produce cake with high nutritional value   by substituted of 

wheat flour (72% extraction) with different levels of barley flour (around 80% extraction), mushroom and 
turmeric powders . 
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