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ABSTRACT 

The present investigation was designed to study the influence of replacement of wheat flour by either 

sprouted wheat or barley flour at different levels, i.e. 5, 10 and 15 % on the produced cake quality. The 

minerals content showed an increase due to sprouting wheat or barley flour compared with unsprouting 

one. The increase of bioavailability of minerals may be due to sprouting which decreased phytic acid 

content by about 32.36 and 35.99%, for wheat and barley, respectively.  Phytate/phosphorus percentages 

were reduced and reached  61.55 and 35.20% in sprouted wheat and barley flour, respectively. Phytate/Fe 

and phytate/Ca molar ratios decreased in sprouted wheat and barley compared with unsprouted one, 

whereas Phytate/Zn molar increased in sprouted barley flour. The rheological tests showed an  increase in 

water absorption, weakening degree with replacement by sprouted barley than sprouted wheat compared 

with the control, and a decrease in stability. The decrease of elasticity and extensibility was higher with 

sprouted barley flour than in sprouted wheat compared with the control. The results of falling No showed 

that, alfa amylase activity in both sprouted wheat and barley was higher than unsprouted. The cakes 

prepared with different replacement levels of sprouted wheat and sprouted barley (5, 10, and15%) had 

good acceptability in sensorial evaluation in all samples. Cake prepared with different levels of sprouted 

barley flour were more brilliant than cake prepared with sprouted wheat for physical properties compared 

with control. Texture profile analysis for the cake showed decrease in hardness, chewiness, cohesiveness 

and resilience in sprouted wheat cake than the control. Water activity for cake decreased with increasing 

sprouted barley replacement levels. Cake prepared with different replacement of sprouted wheat was 

excellent in graining, texture, crumb color, taste and odor than that prepared with sprouted barley flour. 

 

Key words: sprouted wheat, sprouted barley, phytic acid, mineral content, mineral availability, 

rheological properties, cake. 

 

 

1. INTRODUCTION 

The consumers’ awareness of the need to eat 

high quality and healthy foods known as 

functional foods, that is, foods which contain 

ingredients that provide additional health benefits 

beyond the basic nutritional requirements, has 

increased (Nadife and Abbo, 2009). The 

consumption of functional foods not only 

improves the nutritional status of the general 

population, but also helps those suffering from 

degenerative diseases associated with changing 

life styles and environment. Sprouted grains are 

seen in a number of baked goods at natural health 

food stores. The concept behind the use of such 

grains and legumes is that the enzymes produced 

during sprouting convert starch into more 

digestible maltose and the vitamins and mineral 

content available for digestion increases (Dhingra 

and Jood, 2001). Germination induces increase in 

free limiting amino acid and available vitamins 

with modified functional properties of seed 

components (Hallén and Ainsworth. 2004). 
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Germination also decreases anti-nutritional factors 

such as trypsin-inhibitor (Uwaegbute et al., 2000). 

Scientific studies have reported that wheat 

contains appreciable amounts of nutrient and anti-

nutritional factors (Muahamed et al., 2010). Barley 

contains large quantities of phytate, which are the 

major storage form of phosphorus in plants. 

Phytate negatively affects the bioavailability of 

essential minerals by forming insoluble mineral-

phytate complexes at physiological pH and 

thereby inhibiting absorption. In humans, phytic 

acid is a chelating agent, which binds nutritionally 

important mono- and divalent minerals i.e., Ca, 

Mg, Mn, Zn and Fe (Bhavsar et al., 2008). An 

increase in bioavailability of minerals and weight 

has been observed during seed germination. 

Germinated seeds are good source of ascorbic 

acid, riboflavin, choline, thiamine, tocopheroles 

and pantothenic acid (Sangronis and Machado, 

2007).  

The aim of the present study was to investigate 

the effect of sprouted wheat and barley grains on 

the quality of the produced cakes.   

 

2. MATERIALS AND METHODS 

2.1. Materials 

Wheat grains (Triticum aestivum) Gemmeiza 

11 and barley grains  (Hordeum vulgare L) Giza 

132 were obtained from Crops Research Institute, 

Agriculture Research Center, Giza, Egypt. 

Skimmed milk powder, sugar, butter, baking 

powder, vanillin, and fresh hen eggs were 

purchased from the local market. 

2.2. Methods 

2.2.1. Preparation of wheat and barley flour  
The grain samples were soaked in distilled 

water (1:5 w/v) for 12 hr at room temperature 

(25±5
o
C) to get a moisture content of about 38-

40%. Excess water was drained off. The presoaked 

wheat was allowed sprouting for 24hr, while 

barley grains were left for 48hr. at room 

temperature (25±2
o
C) even sprout appeared. The 

samples were washed by tap water to avoid yeast 

and fungus infection. Sprouted wheat and barley 

grains were dried in an oven air dryer at 55
o
C to 

about 12% moisture content (Youssef, 2008). 

Unsprouted wheat and barley grains were cleaned 

and washed by tap water, then sun dried for 24 hr 

during July. Dried sprouted and unsprouted wheat 

and barley grains were ground using Quadrumat 

junior  mill   (Brabender, Germany) to obtain 

whole meal flour  (Hussein et al., 2013). 

2.2.2. Determination of minerals content  

The standard method for mineral content 

analysis was used as described by (A.O.A.C., 

2005). Phosphorus was determined              

calorimetrically using inductively coupled plazma 

(ICP) Spectrometry (ultimazjy) plazma with 

KH2PO4 as standard. While, Na and K were 

determined using the standard flame emission 

photometer. Atomic Absorption spectrophotometer 

[AAS Model SP9] was used to determine Mn, Zn, 

Ca, Mg and Fe.  All values were expressed in mg 

/100g. 

2.2.3. Determination of phytic acid content 

Phytate extraction was conducted according to 

the procedure described by Harland and Oberleas 

(1977), meanwhile the procedure of Mohamed et 

al. (1986) was used for determination. The amount 

of phytate in the tested samples was expressed as 

mg phytate/100g sample on dry weight basis. 

2.2.4. Phytate phosphorus determination 

Phytate phosphorus (mg/ 100g) is equal to 

[phytic acid content in mg/100gm x 0.2818] as 

mentioned by Tizazu et al.(2011).   

2.2.5. Phytate – Mineral molar ratios 

determination  

Molar ratio between phytate/mineral was used 

to determine the bioavailability of minerals. The 

mole of phytate and minerals were obtained by 

dividing the mass of phytate and minerals by its 

atomic mass respectively (phytate: 660 g/ mol; Fe: 

56 g/ mol; Zn: 65 g/ mol; Ca: 40 g/ mol). The 

molar ratio between phytate and mineral was 

determined by dividing the mole of phytate to the 

mole of mineral. (Shimi and Hasnah  2013).  

2.2.6. Rheological tests 

Farinograph and Extensograph parameters were 

measured according to the methods described in 

the A.A.C.C. (2010). Falling number was 

determined according to the method described in 

A.A.C.C. (2000) and liquefaction number was 

calculated according to Finney (2001) as follow: 

Liquefaction No. = 6000/ Falling No.-50. 

Whereas: 

6000 = constant number  

50 = the number correspond approximately to the 

time in seconds required for the flour starch to 

gelatinized sufficiently so that it will be attack by 

the enzyme. 
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2.2.7. Cake formula and preparation  

The cake formula constituted 100g of wheat 

flour, 85g of sucrose, 55g of shortening, 3g of 

dried skimmed milk, 85g of fresh whole egg, 3.8g 

of baking powder and 0.6g of vanillin (as control). 

Sprouted wheat and sprouted barley flour were 

separately replaced wheat flour at levels of 5, 10 

and 15%. The cake prepared by creamed fat for 3 

min then sugar was added and beaten for 2 min. 

Egg and vanillin were beaten well for 5min then 

added to the creamed mixture. The flour and 

baking powder mixture were added gradually to 

previous mixture and genteelly mixed for 5 min. 

Cake dough was placed on pan cake, and baked at 

180
o
C for 30min in a preheat oven. The cake 

samples were left to cool at room temperature, 

then packed in low density polyethylene bags, 

(Bennion and Bamford, 1973). 

2.2.8. Sensory evaluations of pan cake 

Sensory evaluation of cake samples was 

performed by ten members in the Bread and Pasty 

Research Department, Food Tech. Res. Instit. 

Agric. Res. Center. The quality of fresh pan cake 

was evaluated according to the method described 

in A.A.C.C. (2000). The used scores were 15 for 

volume, 10 for uniformity of shape, 5 for crust 

characteristic, 10 for graining of crumb, 5 for 

crumb color, 15 for texture, 30  for taste and 10 for 

odor. 

2.2.9. Physical characteristics of pan cake  

The internal characteristics (texture) of the 

cakes were evaluated according to Bourne, (2003) 

in term of TPA by Texture Profile Analyzer 

(Cometech, B type, Taiwan) provided with soft 

ware with double compression test to penetrate 

samples size 40* 40* 30 mm to 50% depth, at 1 

mm/s speed test. Water activity in cake samples 

was measured with a Rotronic (model Hygrolab3 

made in Switzerland) according to the method 

described by Piga et al. (2005). Cake volume 

(cm³) was determined according to A.A.C.C. 

(1983). While, specific volume of cake samples 

was calculated as follows:  

Specific volume = Cake volume (cm³) / Cake 

weight (gm) 

2.2.10. Statistical analysis 

The results were statistically analyzed by 

analysis of variances according to SPSS (1997). 

Significant differences among individual means 

were analyzed by Duncan’s multiple range tests 

(Duncan, 1995). 

3. RESULTS AND DISCUSSION 

3.1. Minerals contents of wheat and barley 

flour samples 

The minerals content of wheat and barley flour 

and sprouted ones showed a noticeable 

improvement in all mineral contents in sprouting 

grain except zinc (Table 1). 

Sprouted barley flour had higher content of 

minerals than sprouted wheat flour. The increase 

of minerals as a result of sprouting may be due to 

the consumption of the main component of the 

grain flour such as carbohydrate, protein and lipids 

during germination. The decrease in these 

components reflects the increasing of minerals 

besides its possibility to be free. Badi (2004) 

showed that improvement of minerals availability 

% (Ca, P, Mn and Co) referred to the germinated 

sorghum varieties and resulted in a reduction of 

both tannin and phytate. 

3.2. Phytate and phytate phosphorus content 

Table (2) showed that, the highest value of 

phytic acid was found in wheat flour whereas, the 

lowest value was found in sprouted barley flour. 

Soaking and germination process recording a loss 

in phytate levels by 32.46% and 35.99% in wheat 

and barley flour, respectively. The reduction in 

phytate caused by soaking may be due to the 

hydrolysis and the liberation of the minerals 

followed by the solubilization of phytic acid salts. 

Bhavsar et al. (2008) mentioned that phytic acid is 

a chelating agent, which binds nutritionally 

important mono- and divalent minerals (i. e., 

calcium, magnesium, cobalt, manganese, zinc, 

copper, and iron) to form a complex phytate. 

Konietzny and Greiner (2002) reported that during 

soaking and germination of cereal  seeds phytate 

level decreases with increasing of the phytase 

activity. The phytases hydrolyse  the phytic acid to 

myo-inositol and phosphoric acid in a stepwise 

manner, forming myo-inositol phosphate 

intermediates. Various studies implicated the 

reduction in phytate levels due to enzymatic 

changes during seed germination (Khattak et al., 

2007). Phytate phosphorus was higher in both of 

wheat and barley flour (321.25 and 317.87 

mg/100g, respectively) and lower in sprouted 

wheat and barley flour (217.27 and 203.46 

mg/100g, respectively). As mentioned by Tizazu 

et al. (2011), after sprouting phytate phosphorus 

decreased as a result of phytate reduction.  
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         Table (1): Mineral  contents (mg/100g) of wheat and barley flour samples (as dry       

                           weight basis). 

Minerals 

Flour  samples 

Wheat flour 
Sprouted 

wheat flour 
Barley flour 

Sprouted 

barley flour 

Mn 1.84 2.23 2.19 2.56 

Na 33.02 40.72 20.70 60.17 

K 27.26 34.26 45.82 46.23 

Fe 1.49 1.81 3.28 5.09 

Ca 116.21 150.59 235.64 240.16 

Zn 4.75 3.72 5.67 3.36 

Mg 75.60 100.69 143.57 152.17 

P 350.00 353.00 319.00 578.00 

 

 

 

 

 

    Table (2): Phytate and phytate phosphorus contents of wheat and barley flour samples 

(mg/100g).     

Flour  

Samples 

Phytate 

content 

(mg/100gm) 

Phytate 

loss,% 

Total 

phosphorus 

(mg/100gm) 

Phytate  

Phosphorus 

(mg/100gm) 

*Phytate 

Phosphorus, 

%  

Wheat flour 1140 --- 350 321.25 91.79 

 

Sprouted 

Wheat flour 

771 32.36 353 217.27 61.55 

 

Barley flour 
1128 --- 319 317.87 99.65 

 

Sprouted 

Barley flour 

722 35.99 578 203.46 35.20 

                   *Percentage of Phytat phosphorus = (Phytat phosphorus / Total phosphorus) x 100 
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The percentages of phytate phosphorus in 

wheat and barley flour were 91.79 and 99.65% , 

respectively. After sprouting, the phytate 

phosphorus was decreased in both wheat and 

barley flour to 61.55 and 35.20%, respectively. 

The decrease of phytate phosphorus may be due to 

the enzymatic hydrolysis during germination 

(Khattak et al., 2007) and confirmed the results of 

Borode et al. (1984).  

3.3. Phytate–Mineral molar ratios  

The bioavailability of minerals in the human 

body could be determined by measuring the molar 

ratio of phyate/ minerals in the food and diet 

(Morris and Ellis, 1989). The proportion of 

samples with ratios above the suggested critical 

values has been calculated: phytate: calcium > 

0.24 (Morris and Ellis, 1985), phytate: iron > 1 

(Hallberg et al., 1989), phytate: zinc > 15 

(Turnlund et al.,1984; Sandberg et al., 1987; 

Morris and Ellis, 1989), [phytate] [calcium] /[zinc] 

ratio> 200 (Davies et al.,1985; Bindra, et al., 

1986). 

Phytate/Fe, Phytate/Zn and Phytate/Ca molar 

ratios of wheat, sprouted wheat, barley and 

sprouted barley flour were associated with iron, 

zinc and calcium absorption capacity (Table 3).  

It could be noticed that the phytate/Zn molar 

ratio in barley flour was lower (19.59) than 

sprouted (21.16), whereas, higher in wheat 23.63 

than in sprouted ones (20.42). 

Meanwhile, the phytate/Fe molar ratio was 12.03 

and 29.16 for sprouted and unsprouted barley 

flour, respectively. Whereas, the phytate/Fe molar 

ratio was 36.16 and 64.92 for sprouted and 

unsprouted wheat flour, respectively.  

The Phytate/Ca molar ratios ranged between 

0.18 for sprouted barley flour and 0.31 for 

sprouted wheat flour. 

The present results proved that phytate/Fe and 

phytate/Ca molar ratios decreased and this may be 

due to medium iron and calcium bioavailability of 

sprouted wheat and barley flour. 

These data of sprouted barley flour confirm 

those reported by Kayodé (2006) who found that 

the Phytate /Fe molar was ratio lower than 14, 

which is the critical value and above 14 the 

availability of Fe is strongly impaired. Samples 

with Phytate/Zn molar ratios between 5 and 15 

have medium zinc bioavailability and those with a 

Phytate/Zn molar ratio less than 5 have relatively 

good zinc bioavailability (Alemu, 2009). 

Sprouting had thus proved beneficial in lowering 

the phytic acid content and improving the 

bioavailability of dietary essential minerals. Once 

the phytate content is reduced by this simple 

traditional process, wheat and barley would 

become a potential source of minerals.  

2.4. Farinograph assessment 
The water absorption, arrival time and dough 

development time increased with increasing the 

replacement levels of sprouted wheat flour and 

sprouted barley flour (Table 4). 

This increment in water absorption may be due 

to either high fiber content or to the bio-synthesis 

component during sprouting process in whole 

sprouted wheat flour and sprouted barley flour 

compared to wheat flour. Miś, (2003) confirmed 

that the effects of enzymatic hydrolysis of gluten 

proteins with an increase in the sprouting degree 

initially appear in lifting the sorption abilities of 

gluten. Simultaneously the gluten stores more and 

more higher contents of the nonabsorbed water, 

and its mechanical strength weakens .These results 

argree with those obtained by (Eissa et al.,2007) 

who found that water absorption, dough 

development time and dough weakening increased 

but dough stability decreased in the case of raw 

and germinated legumes flours replaced  with 

Wheat flour in ratios of 5, 10, and 15%.  

Dough stability decreased gradually from 4.5 to 

3.5 min due to increasing of the level replacement 

of sprouted wheat, but, the decrease was rapidly 

from 3min to 2.0 min with sprouted barley flour. 

At the same time the weakening were rapidly 

increased due to the replacement with sprouted 

barley flour compared with control, and were 

constant in sprouted wheat flour levels. This result 

may be due to gluten hydrolysis by the increased 

proteolitic activity during germination (Holas and 

Tipples, 1978). 

2.5. Extensogrph assessment 

The elasticity of samples replaced by sprouted 

wheat and barley flours decreased gradually with 

increasing the replacement levels, while the 

extensibility of the same samples increased. This 

might be due to proteolitic enzyme activity and 

gluten hydrolysis (Indrani and Rao, 2000). With 

respect to  sprouted barley flour replacement the 

extensibility values were higher in  comparison 

with sprouted wheat flour with increasing the 

replacement levels  (Table 5). 
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                   Table  (3): Phytate minerals molar ratios of wheat and barley flour samples. 

Samples  
Phytate/Zn 

   (Molar ratio) 

Phytate /Fe 

   (Molar ratio) 

Phytate/Ca 

(Molar ratio) 

Wheat flour 23.63 64.92 0.59 

Sprouted wheat flour 20.42 36.16 0.31 

Barley flour 19.59 29.16 0.29 

 

Sprouted barley flour 
21.16 12.03 0.18 

 

 

 

 

 

 

 

 

 

            Table (4): Farinograph parameters of sprouted wheat and barley flour blends.                 

Treatments 

Water 

Absorption 

(%) 

Arrival 

Time 

(min) 

Dough 

Development 

(min) 

Stability 

(min) 

Weakening 

(BU) 

Wheat flour(control) 73.7 1.0 2.0 4.5 110 

 

Sprouted wheat flour 

5% 74.1 1.0 2.0 4.5 130 

10% 74.6 1.0 2.5 4.0 130 

15% 74.9 1.5 3.0 3.5 130 

 

Sprouted barley flour 

5% 79.2 3.0 4.0 3.0 140 

10% 77.4 3.5 4.0 2.5 150 

15% 76.9 4.0 4.5 2.0 170 
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Table (5):  Extensogrph parameters of sprouted wheat and barley flour blends. 

Treatments 
Elasticity 

(B.U) 

Extensibility 

(mm) 

Proportional 

number 

Energy 

(cm²) 

Wheat flour(control) 320 65 4.92 31 

 

Sprouted wheat flour 

5% 270 70 3.85 36 

10% 260 75 3.46 33 

15% 250 85 2.94 28 

 

Sprouted barley flour 

5% 180 80 2.25 25 

10% 150 80 1.88 20 

15% 110 85 1.29 14 

 

 

 
Izydorczyk et al. (2001) found that addition of 

either β-glucans or arabinoxylans of whole barley 

and barley components  caused significant 

increases in peak dough resistance, mixing 

stability, and work input by using Mixograph and 

dynamic rheological measurements in all flour 

samples .  

 The proportional number (ratio between dough 

elasticity and dough extensibility) was decreased 

as replacement levels of sprouted wheat and barley 

increased. These findings indicated that the dough 

becoming softer and weaker than the control 

dough.  

Energy values decreased gradually by 

increasing the replacement levels of both sprouted 

wheat and barley flour.  

2.6. Falling Number 

The results presented in Table (6) showed that 

the falling number values decreased for sprouted 

wheat and barley flour compared to the germinated 

ones.  

The falling number had reverse relation with 

the percentage of added sprouted wheat flour, and 

sprouted barley flour. This shows that amylolytic 

enzymes activity increases as a function of added 

sprouted wheat flour and sprouted barley flour at 

different levels. On the other hand, the highest 

falling number was found in wheat flour, meaning 

that the amylase activity was inactive. On the 

contrary, the decrease in falling number for flour 

samples could be referred to activation of amylase 

during sprouting.  

The liquefaction number was increased by 

increasing the addition of both sprouted wheat and 

barley flour levels. This means that increasing the 

addition percentage led to increase the amylolytic 

activity of the dough and consequently decreased 

the maximum viscosity. These results are 

agreement with those obtained by Dawidziak, 

(2014). 

3.7. Physical properties of cake 

The data in Table (7) demonstrated that the 

replacement of wheat flour with different levels of 

sprouted barley flour led to a highly increase in 

volume of produced cake compared with the 

control. The highest volume was found in cake 

with replacement level 5% of sprouted barley flour 

(544cm
3
) followed by 10% (465cm

3
), while the 

least one was found in the cake with 15% sprouted 

barley flour (455 cm
3
). It is worth mentioning that 

replacement by sprouted wheat flour resulted in 

volume relatively similar or slightly lower 

compared to the control. This may be due to the 

fact that cake does not rely on gluten for their 

structure (Gomez et al., 2008). The same trend of 

increase was found for weight cake produced with 

different levels of sprouted barley flour or 

sprouted wheat flour compared with control.  

 The cake made from different replacement 

levels of sprouted barley flour showed an increase 

in specific volume comparing with control cake 

made from 100% wheat flour.  
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                Table (6): Falling number and Liquefaction number of sprouted wheat and    

                                  barley flour blends. 

Treatments Falling Number, Sec. Liquefaction No. 

Wheat flour 326 21.73 

Sprouted wheat flour 62 500 

Barley flour 180 46.15 

Sprouted barley flour 62 500 

SW supplementation levels 

5% 196 41.09 

10% 185 44.44 

15% 148 61.22 

SB supplementation levels 

5% 81 193.54 

10% 66 375 

15% 62 500 

                             SW= sprouted wheat flour                SB= sprouted barley flour 

 

 

 

 

                  Table (7):  Physical characteristics of the cake replaced with different levels of sprouted 

                                   wheat and sprouted barley flour. 

Cake samples 
Volume 

(cm
3
)

 
Weight  

(g) 

Specific volume 

(cm
3
/ g) 

Wheat flour(control) 410
d*

 199.17
g
 2.06

cd
 

SW supplementation level 

5% 410
d
 200.23

f
 2.05

d
 

10% 395
e
 212.87

d
 1.86

e
 

15% 380
f
 208.69

e
 1.82

e
 

SB supplementation level 

5% 544
a
 217.23

c
 2.50

a
 

10% 465
b
 218.60

b
 2.13

b
 

15% 455
c
 219.70

a
 2.07

c
 

                   SW= sprouted wheat flour                     SB= sprouted barley flour 

* Means with the same letter or letters are not significantly different at 0.05 level of significance 
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    Table  (8): Texture profile analysis of the cake replaced with different levels of  sprouted wheat and 

sprouted barley flour. 

Cake samples 

 

Firmness 

(N) 
Cohesiveness 

Gumminess 

(N) 

  Chewiness 

  (Nm) 

  Springiness 

(mm) 
Resilience 

Wheat flour 

(control) 
3.580 0.595 2.128 1.519 0.714 0.336 

SW supplementation level 

5% 3.530 0.560 1.977 1.343 0.679 0.327 

10% 2.750 0.511 1.328 0.894 0.673 0.302 

15% 2.600 0.363 0.997 0.496 0.497 0.233 

SB supplementation level 

5% 5.790 0.673 2.768 2.919 0.797 0.392 

10% 5.440 0.648 3.335 2.203 0.699 0.438 

15% 4.270 0.576 3.660 1.934 0.660 0.415 
      SW= sprouted wheat flour                                     SB= sprouted barley flour 

 

 

3.8. Texture profile analysis of cake 

The texture profile analysis for the cake 

supplemented with different levels of sprouted 

wheat and sprouted barley flour are presented in 

Table (8). Firmness, cohesiveness, gumminess, 

chewiness, springiness and resilience values of the 

cake produced with 5, 10 and 15% sprouted wheat 

flour were lower than cake control. All of 

parameters were decreased gradually by increasing 

the replacement levels of sprouted wheat flour. 

The same levels led to increase the cake volume, 

and softened the texture. The data are in agreement 

with Chaiya and Pongsawatmanit. (2011). 

Cake produced with a replacement level of 5% 

sprouted barley flour was higher in all parameters 

compared with the control cake. Meanwhile, 

decreased gradually by increasing flour 

replacement levels except gumminess and 

resilience. The decrease in texture may be due to 

the decrease in sponginess (springiness) of cakes 

resulting from the decrease in gluten content 

(Desai et al., 2010). 

3.9. Water activity of cake 

The water activity has been related to chemical, 

biological and physical properties of foods and 

other   products  as  compared  to its total moisture  

content. Water activity had effects on aroma, 

flavor, color, stability, texture and acceptability of 

raw and processed food products (Rockland,1969). 

Water activity (aw) of cake supplemented with 

different levels of sprouted wheat flour and 

sprouted barley flour were presented in Table (9). 

It could be noticed that water activity slightly 

increased by increasing sprouted wheat and barley 

flour levels. Concerning the effect of storage time 

on water activity, it could be concluded that water 

activity decreased gradually in all tested samples 

by increasing the storage period. 

Similar results were obtained by Arshad et al. 

(2014) who prepared cookies from wheat flour, 

barley and oat.  

3.10. Sensory evaluation of cake 
Sensory evaluation of cake supplemented with 

different levels of sprouted wheat flour and 

sprouted barley flour are presented in Table (10). 

The data showed that there is no significant 

difference in crust and crumb color between cake 

control and cake prepared with sprouted wheat 

flour at 5,10 and 15% replacement levels. 

Whereas, there were significant differences in 

shape, graining of crumb, texture, taste and odor in 

the same cake samples levels. 
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               Table (9): Water activity of the cake replaced with different levels of sprouted wheat and 

                                sprouted barley flour at different storage period.   

Tested samples 
Storage period)day( 

Zero time 3 days 7 days 

Wheat flour(control) 0.919 0.889 0.898 

SW supplementation level 

5% 0.886 0.881 0.877 

10% 0.888 0.875 0.870 

15% 0.901 0.894 0.894 

SB supplementation level 

5% 0.914 0.894 0.881 

10% 0.928 0.910 0.910 

15% 0.929 0.923 0.898 

Means 0.916
a
 0.906

b
 0.893

c
 

                         SW= sprouted wheat flour            SB= sprouted barley flour 

 

 

     Table (10): Sensory evaluation of the cakes supplemented with different levels of sprouted wheat and 

                         barley flour. 

Cake 

treatment 

Shape 

(10) 

Volume 

(15) 

Crust 

characteristics 

(5) 

Graining 

of  

crumb(10) 

Texture 

(15) 

Crumb 

color(5) 

Taste 

(30) 

Odor 

(10) 

Total 

(100) 
Acceptance 

Wheat 

flour 

(control) 

8.6
a*

 13.6
b
 4.1

a
 8.9

a
 13.6

a
 4.2

a
 26.7

c
 8.8

a
 88.5 good 

SW supplementation level 

5% 8.2
b
 13.2

c
 4.1

a
 8.3

b
 13.2

b
 4.1

a
 27.3

a
 8.6

b
 87.0 good 

10% 8.2
b
 13.0

cd
 4.0

a
 8.3

b
 13.2

b
 4.1

a
 27.0

b
 8.5

c
 86.7 good 

15% 7.9
c
 12.9

d
 4.0

a
 8.3

b
 13.2

b
 4.2

a
 26.9

b
 8.6

b
 85.9 good 

SB supplementation level 

5% 8.6
a
 13.8

a
 4.1

a
 8.1

c
 12.8

c
 3.5

b
 26.6

cd
 8.4

c
 86.8 good 

10% 8.5
a
 13.8

a
 4.1

a
 8.0

c
 12.6

d
 3.6

b
 26.6

cd
 8.4

c
 85.5 good 

15% 7.9
c
 13.9

a
 3.9

a
 7.3

d
 12.0

e
 3.6

b
 26.5

d
 8.4

c
 82.9 good 

                         SW= sprouted wheat flour                                           SB= sprouted barley flour 

                          Means with the same letter or letters are not significantly different at 0.05 levels of significance. 
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On the other side, the highly significant 

difference the found in graining of crumb, texture, 

crumb color, taste and odor between control cake 

and cake prepared with sprouted barley flour. But, 

there was no significant difference in shape, 

volume and crust characteristics of cake prepared 

with different levels of sprouted barley flour 

compared with the control. These results may be 

due to the high fiber content in the cake samples 

with barley replacement levels which affect the 

cake properties as color (Hussein et al., 2013) .The 

lower value of texture may be due to the decrease 

in sponginess of the cakes resulting from the 

decrease in gluten content (Desai et al., 2010). 

The results of control cake treatment ranked at 

the top due to excellent in most parameters, 

followed by the cake with 5% sprouted wheat 

flour or sprouted barley flour then 10% sprouted 

wheat flour. The cake samples prepared from 

wheat flour supplemented by sprouted wheat or 

sprouted barley flour had a good overall 

acceptability. 
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نبت على جودة الكيكستتأثير استبدال دقيق القمح والشعير الم  

ناهد سامى يوسف  - عبد القادر منال حجاج
 

 *جليلة على حامد عسكر - *دسماء محمود السي - *

 

 مصر – جيزة  –مركز البحوث الزراعية  –معهد بحوث تكنولوجيا الاغذية  –قسم بحوث  الخبز والعجائن 

*
 

 مصر – طنطا –جامعة الازهر  –الاقتصاد المنزلى  –قسم علوم وتكنولوجيا الاغذية 

 

 ملخص

من دقيق القمح او الشعير المنبت فى % 05، 01،  5تأثير استبدال دقيق القمح بمستويات مختلفة  بحثالدراسة الحالية ل صممت 

اتاحة الاملاح الى  هزيادقد يرجع و .محتوى المعادن فى القمح والشعير المنبت مقارنة بغير المنبت زاد .جودة الكيك المنتج

 ،نسبة النقص فى  كل من دقيق القمح والشعير%  25,33، % 23,23 بحوالى لفايتكمن محتوى حمض ا يخفض ذىال  الانبات

%  25.31و  30.55 الىفى كل من دقيق القمح والشعير المنبت  الكلىفوسفورال / المئوية للفايتاتنسبة ال تناقصت  .على التوالى

 بينما.دقيق القمح والشعير المنبت مقارنة مع غير المنبتكالسيوم لكل من / حديد، الفايتات /نسبة الفايتات تناقصت  . على التوالى

الصفات الريولوجية زيادة  معدل امتصاص الماء وزادت اوضحت . فى دقيق الشعير المنبت  زنك مولر/ نسبة الفايتات زادت 

تناقص فى المرونة الكان . درجة الضعف و تناقص الثبات فى استبدالات الشعير المنبت عن القمح المنبت مقارنة بالكونترول

واظهرت نتائج رقم السقوط ان نشاط انزيم  .والمطاطية كان اعلى  فى الشعير المنبت عن دقيق القمح المنبت مقارنة بالكونترول

و    5وكانت عينات الكيك المجهزة باستبدالات مختلفة . الالفا اميليز فى كل من القمح والشعير المنبت كان اعلى من الغير منبت

وتفوقت عينات الكيك المصنع من استبدالات . لكل العينات جيدة فى التقييم الحسي من دقيق القمح والشعير المنبت%   05و 01

قياسات تحليل أظهر.مختلفة من الشعير المنبت عن الكيك المصنع من القمح المنبت فى الصفات الفيزيائية مقارنة بالكونترول 

القمح المنبت عن  المصنع باستبدالات من كيكالالمضغ، والتماسك والمرونة فى  فى قيم الصلابة، االقوام للكيك انخفاض

وتفوقت عينات الكيك المعد من   .بقياس درجة النشاط المائى لعينات الكيك انه يقل بزيادة نسبة استبدال الشعيروجد . الكونترول

 .الرائحة عن دقيق الشعيرالمنبت، اللبابة، الطعماستبدالات مختلفة من دقيق القمح المنبت فى صفات التحبب والقوام ولون 
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