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Abstract: Extracting, diagnosing β-glucan from yeast Saccharomyces cerevisiae, its antioxidant activity and the 

reduction of β-glucan strength were measured by its ability to detect hydrogen peroxide and to bind iron, besides 

using it as an alternative for fat and reducing its oxidation indices in refrigerated meatballs. The results 

confirmed β-glucan as a natural oxidant for tocopherol. The antioxidant activity was 80% with an average of 

92.49% for β-glucan. Asymptotic to industrial anti-oxidants BHT, β-glucan was also in its reduction and 

hydrogen peroxide concentration to the Butylated Hydroxy Toluene oxidant and its results to ascorbic acid. The 

addition of beta-glucan yeast significantly decreased the ratio of free fatty acids, peroxide value and the 

prolongation of the period of conservation of meat in the refrigerator up to 12th day, as compared to control, 

which was excluded on the seventh day of conservation due to its high oxidation indices, accompainied to a 

significant decrease in the amount of cholesterol from 1.23 mg.g
-1

 in the control sample on the seventh day to 

0.53 mg.g
-1

 on the 11
th

 day in meat tablets treated with 4% β-glucan kept in the refrigerator. 
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واستخدامه بديلا عن الدهن لتحسين بعض  Saccharomyces cerevisiae استخلاص بيتا كلوكان من خميرة الخبز

 النوعية في اقراص اللحم المحفوظ بالتبريدالصفات 
 

 رحًٍ يحسٍ يظاول انشىكٍ وايُرة كاظى َاطر

 خايعت انبظرة -كهُت انسراعت -قسى الاَخاج انحُىاٍَ

 :المستخلص 

وحى قُاش فعانُخه انًؼادة نلأكسذة وقُاش  Saccharomyces cerevisiae  كهىكاٌ خًُرة انخبس -βهذفج انذراست انحانُت اسخخلاص وحشخُض 

كهىكاٌ يع قُاش قابهُخه عهً اكخساذ بُروكسُذ انهُذروخٍُ وقذرحه عهً ربؾ اَىٌ انحذَذوز واسخخذايه بذَلا عٍ انذهٍ -βانقىة الاخخسانُت نـ

خا كهىكاٌ انخًُرة كًؼاد كسذة ؽبُعٍ عهً وخفغ يؤشراث الاكسذة فٍ اقراص انهحى انًحفىظ بانخبرَذ. اوػحج َخائح انذراست حفىق يعُىٌ نبُ

كهىكاٌ وكاٌ يقارب إنً يؼاد الاكسذة -β% نـ92.49% فًُا بهغ انًخىسؾ 80يؼاد الاكسذة انخىكىفُرول ار بهغج انفعانُت انًؼادة نلأكسذة 

انهُذروخٍُ عهً يؼاد الاكسذة ، كًا حفىق بُخا كهىكاٌ فٍ قىحه الاخخسانُت واقخُاص بُروكسُذ Butylated Hydroxy Toluene انظُاعٍ

Butylated Hydroxy Toluene بُخا كهىكاٌ انخًُرة ادي  ويقارب فٍ َخائده انً حايغ الاسكىربك. كًا اوػحج َخائح انذراست اٌ اػافت

اٍَ عشر يقارَت بعُُت انً اَخفاع يعُىٌ فٍ َسبت الاحًاع انذهُُت انحرة ورقى انبُروكسُذ واؽانت فخرة حفع انهحىو بانخبرَذ انً انُىو انث

يهغى/غى  1.23انسُطرة انخٍ اسخبعذث فٍ انُىو انسابع يٍ انحفع َخُدت ارحفاع يؤشراث الاكسذة فُها يع اَخفاع يعُىٌ فٍ كًُت انكىنسخرول يٍ 

 انًحفىظت بانخبرَذ.اٌ كهىك -β% 4يهغى/غى فٍ انُىو انحادٌ عشر فٍ اقراص انهحى انًعايم بـ  0.53فٍ عُُت انسُطرة فٍ انُىو انسابع انً 
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Introduction 

Many negative aspects associated with processed 

meat products can be overcome by reducing 

unhealthy ingredients such as saturated fats that 

have adverse effects (including obesity, high 

cholesterol, cardiovascular disease, diabetes, and 

several types of cancer) (Mora-Gallego et al., 

2016). The introduction of biologically active 

ingredients for health promotion, such as the 

addition of natural antioxidants (Grasso et al., 

2014; Jiang and Xiong, 2016) and dietary fiber 

(Grasso et al., 2014; Resconi et al., 2016). 

Functional meat products have become 

particularly widespread by health-conscious 

consumers. Studies suggest that dietary fiber can 

be used to improve the technological and sensory 

properties of processed meat products (Grasso et 

al., 2014; Shan et al.، 2017(. 

Materials and methods of work 

Extract β-glucan from the baker’s yeast S. 

cerevisiae 

The extraction process was performed on the basis 

of acid, base, and other organic solvents. 

β-glucan was extracted from the S. cerevisiae 

according to Byron (1993) method. 

Preparation of Yeast Glucan Using Acetone 

1- Approximately 200 grams of Brewer's yeast 

was dispersed in one liter of 1.5 normal sodium 

hydroxide. The mixture was stirred until 

homogeneous then autoclaved for one hour. 

2- calved material was centrifuged at 3,000Xg for 

15 minutes, discarding the supernatant and 

retaining the alkaline insoluble residue. The 

alkaline insoluble residue was washed three 

times, each wash consisting of one liter of 

distilled water with centrifugation at 3,000Xg 

3- for 15 minutes to pellet the solid material and 

discarding the supernatant liquid. The water-

washed residue was then stirred into warm (85 

C.) 3% acetic acid solution and stirred for 

approximately 3 hours. The acid solution was 

then centrifuged one time as described above 

and 

4- the acid insoluble residue resuspended in one 

liter of distilled water. The washed acid 

insoluble residue was then resuspended in 600 

milliliters of 100% ethanol. The solid residue 

was again pelleted by centrifugation at 3,000Xg 

for 15 minutes. The ethanol-washed residue 

5- was resuspended in approximately 600 

milliliters of acetone and again centrifuged at 

3,000Xg for 15 minutes. The acetone-washed 

residue was mixed with the residual acetone in 

the centrifuge tube and then was collected in a 

sintered glass funnel. The acetone was drawn 

from the glass funnel by vacuum. The collected 

solid material was scraped from the funnel into 

small Petri dishes. The Petri dishes were then 

placed into a desiccator and dried under 

vacuum. Clumps of dried material were broken 

up with a spatula and placed into a storage 

container. 

Measure antioxidant Activity 

The antioxidant efficacy was estimated by using 

linoleic acid maturation according to the method 

described by Mitsuda et al. (1966) mentioned in 

Gulcin et al. (2003) using the linoleic acid system. 
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The reaction mixture consists of 4.1 mL of 

linoleic acid (2.5% ethanol), 4 ml of an cohol 

extract and 8 ml of 0.05 molar of pH-regulated 

solution 7, 3.9 ml of distilled water and 1 ml of 

80% Ethanol) and incubated at 40 ° C for 24 

hours. 

Thiocyanate was estimated by taking 0.1 ml of the 

mixture and adding 9.7 ml of 75% ethanol and 0.1 

ml of ammonium thiocyanate (30% 

concentration). Three minutes later, 0.1 mL Fe CI2 

(0.02 mL concentration in 3.5% Hydrochloric 

acid). 

The absorbance was measured at a wavelength of 

500 nanometers. BHT was used for comparison. 

The control sample was obtained in the same way 

as the above, except mixing 4 mL ethanol of β-

glucan. The percentage of inhibition of linoleic 

acid peroxides was calculated according to the 

following equation: 

Antioxidant Inhibition% = 100 – (Absorption of 

the sample/ control of absorbent sample Reading) 

x 100  

 

Measurement of Reducing Power 

The method of Oyaizu (1986) which included 

mixing 2.5 ml of extract β-glucan, BHT and 

ascorbic acid with 2.5 mg phosphate solution, 200 

mg molar, 6.6 pH and 2.5 ml of potassium 

ferricyanide solution (1% Mix the mixture at 50 ° 

C for 20 minutes and then terminate the reaction 

by adding 2.5 mL Trichloroacetic acid (10%). The 

central dissipation of the mixture was performed 

at 2000 cycles / min for 10 minutes. Separate the 

top layer of the solution and add 5 ml of distilled 

water and 1 ml of ferric chloride (0.1%). Measure 

the absorbance at a wavelength of 700 

nanometers. The control sample was all the 

previous substances except addition of 2.5 mL 

ethanol instead of the β-glucan extract. The 

following equation was applied to calculate the 

amount of reduction power of the extract: 

Reducing Power % = 100 – (Absorption of the 

sample/ control of absorbent sample Reading) x 

100  

Hydrogen peroxide scavenging capacity  

The ability of β-glucan to capture hydrogen 

peroxide was determined according to the method 

mentioned in Turkoglu et al. (2010) by taking 1 

ml of extract β-glucan 0.5 mg / mL and 0.6 ml of 

0.002 m of hydrogen peroxide recorded in 

Phosphate precipitate 0.1 molars at pH 7.4; 

samples were then left for 10 min at laboratory 

temperature. Absorption was measured along a 

wavelength of 230 nm. The results were compared 

with BHT and ascorbic acid. The ability to capture 

hydrogen peroxide was determined according to 

the following equipment: 

Hydrogen peroxide scavenging capacity% = 

(absorbance of the control reaction- absorbance 

the sample / absorbance of the control reaction) x 

100. 

Iron-ion bind 

The ability of β-glucan to bind iron was estimated 

by following Gulcin et al. (2003), containing 0.4 

ml of extract with 0.4 mL of 2-mM iron chloride 

with 0.4 mL 8-hydroxyquinoline at a 
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concentration of 5 molars (98% ethanol). Incubate 

the mixture for 10 minutes at room temperature in 

a dark place. Absorption was measured along a 

wavelength of 562 nanometers. The ability to bind 

the iron ion to the Ethylene diamine tetraactic acid 

(EDTA) and sodium citric acid was estimated in 

the same manner except for the addition of the 

extract. The viability of β-glucan was calculated 

on the iron-iron binding according to the 

following equation: 

Connectivity %= (1- Absorption of the sample / 

absorbance of the control reaction) x100.  

Diagnosis of β- glucan using Fourier transform 

infrared 

The FTIR device was used to diagnose and detect 

β-glucan. The method included mixing a quantity 

of colloquium extract with a quantity of potassium 

bromide salt (BrK) 10: 1 (model: potassium 

bromide salt). After mixing the materials, mix the 

mixture well and then placed on a transparent disc 

and distributed in a homogeneous and light layer 

and then pressed by the piston, and then extracted 

the disc carefully and gently and placed on a 

special platform installed device, (FTIR) (Naja et 

al., 2005). 

Process of manufacturing and processing 

minced meat 

The meat was minced by the electric frying 

machine and the fat was added to some of the 

treatments by 15% and mixed well. Β-glucan was 

added and the coefficients were distributed as 

follows: 

1. Treatment of control Add 15% fat to meat 

without adding β-glucan 

2. Second treatment: 15% fat supplemented with 

1% β-glucan supplement. 

3. The third treatment added 1% β-glucan of meat 

without adding fat. 

4. Fourth treatment Add 15% fat to the meat with 

the addition of 2% β-glucan. 

5. Fifth treatment added 2% β-glucan of meat 

without adding fat. 

6. Sixth treatment: 15% fat supplemented with 4% 

β-glucan. 

7- Treatment 4% β-glucan was added to the meat 

without adding fat. 

The meat tablets were weighed 100 g for each 

sample and kept refrigerated until tests were 

carried out. 

Free Fatty Acid % 

Free fatty acids (F.F.A) were estimated based on 

Pearson et al. (1981) by: 

Free Fatty Acid% = (Titration (A-B) x N x282 x 

100) / (1000 x Wt. of Sample gm) 

A = Number of KOH of the sample. 

B = Number of KOH of the Blanc 

282 = Molecular weight of oleic acid 

Peroxide value 
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The peroxide value was estimated by Pearson et 

al. (1981) using the following equation: 

Peroxide value = (ml x Nx1000 Na2S3O4) / (Wt. 

of Sample gm). 

Estimate the concentration of cholesterol in the 

meat 

The cholesterol concentration of the meat tablets 

used in the study was measured according to 

method al-Obeidi (1999), modified by Salhi 

(2012), and the concentration of cholesterol was 

extracted by applying the following equation: 

Cholesterol concentration (mg / g) = (model 

reading) / (standard cholesterol reading) x 2 

Sensory tests 

Followed the way described by Levie (1970) 

statistical analysis: 

Results were statistically analyzed using a 

complete randomized design (CRD) experiment 

and statistically analyzed data using SPSS (2012). 

The results were compared using the lowest mean 

difference (RLSD) at the probability level (p 

<0.05) (Al-Rawi and Khalaf Allah, 2000). 

The process of extracting and adding dietary fiber, 

β-glucan, to food components has beneficial 

effects by modifying the structural properties and 

improving the stability of emulsions during 

storage, as well as its ability to increase the 

viscosity of aqueous solutions and the formation 

of stable gelatin (Santipanichwong and 

Suphtharika, 2009) Glucan as a good alternative 

to fat in processed meat products and other food 

products (Morin et al. 2002; Worrasinchai et al., 

2006). 

Due to the lack of studies related to the use of β-

glucan in processed meat products and the 

importance of the subject, the present study aimed 

to extracting and diagnosing β-glucan from 

Saccharomyces cerevisiae and using it as an 

alternative to fat and improving certain qualities 

of refrigerated meat tablets. 

Results and discussion 

  FT-IR examination 

The result of the test shown in Figure (1) shows 

that the spectral spectrum of the model contains 

absorption at the waveform (894 cm -1), 

characteristic of the type β- (1.3) (Hozova et al., 

2007). Hyun et al., 2007). The model also 

contained absorption at the waveform (1041 cm -

1), which also indicates the presence of (1.3) β- 

glucan (Hozova et al., 2007; McCann et al., 

2007). 

The presence of (1.3) β-glucans is also indicated 

by the presence of absorbance at wave numbers 

(1257, 1303 and 1365) (Karreman et al., 2006; 

Corredor et al., 2007; Hozova et al., 2007). 

Measure the effectiveness of antioxidant 

outside the body 

The results of Figure (1) show the effectiveness of 

β-glucan against the oxidation of linoleic acid 

compared to Butylated Hydroxy Toluene and 

Tocopherol. It is clear from the that β-glucan 

showed significantly higher antioxidant activity 

compared with antioxidant tocopherol, with a 

concentration of 86.49% at 25% and 87.03% The 
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concentration was 50% and showed the highest 

antioxidant effect at 100% concentration. The 

average was 92.49%. This was superior to the 

antioxidant tocopherol, which showed the highest 

efficacy at a 100% concentration of 80% and 

close to what was shown by the industrial 

antioxidant BHT, which has an antioxidant 

effectiveness of 95% at the concentration of 

100%. Is due to the high efficiency of β-glucan 

Active compounds that either give hydrogen and 

electrons or have the ability to capture free 

radicals or possess causal agents to bind the 

catalysts to the oxidation process

 

 Figure :1 Infrared spectrum of β-glucan which was extracted by method Byron  

 

Figure :2 Effect of β-glucan anti-oxidation of linoleic acid. 

Measuring the power of reduction 

The results of Figure (2) the show reduced 

strength of β-glucan compared with the natural 

antioxidant ascorbic acid and the industrial 

antioxidant BHT. It has the ability to reduce the 

Fe
+ 3

 ferric ion in the Potassium Ferricyanide 

complex [KFe (CN)) to Fe
+2

 The results showed 

that β-glucan had a reduction of 1.41% at a 

concentration of 25% and a maximum mean of  

2.9%  with 100%  a concentration of 100%, which 

was significantly higher than BHT, which reached 

an average of 2.4% at 100%  and ascorbic acid 

2.5% for the same concentration of the antioxidant 

standard ascorbic acid and indicate the intensity of 

the color on the reduction force For Michels 

(Chun et al., 2005). 
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Figure :3 The mitral power of β-glucan 

 

Hydrogen peroxide capture capacity 

The results of Figure (4) show that β-glucan's 

hydrogen peroxide uptake is superior to the 

industrial antioxidant BHT, with significant 

differences (P <0.05). The averages for β-glucan 

were 45% for the concentration 25% and 60% for 

the concentration 50% and 88% for 100% There 

was also no significant difference between β-

Glucan and the standard compound ascorbic acid 

in its ability to sweep hydrogen peroxide at 100% 

concentration with an average of 88 and 92%, 

respectively. 

 

 

Figure :4 The ability of β-glucan to capture hydrogen peroxide. 

Iron-ion bind 

The results of Figure (5) show the ability of β- 

glucan to bind iron ions compared with the 

industrial antioxidant EDTA 2Na and citric acid. 

The results showed high and significant 

susceptibility of β- glucan to iron-iron binding 

compared to EDTA. The concentration of the 

extract to the highest mean was 75 and 80% at the 

50 and 100% concentrations respectively, while 

the average correlation of iron irradiation to the 

industrial antioxidant at the same concentrations 

60 and 73%, respectively. When compared with 

the standard antioxidant (citric acid), the results 

showed that the correlation between β- glucan and 

Ferro- iron was almost identical to that of the 

standard antioxidant, especially at 100% 

concentration, where the average was 80 and 83%, 
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respectively. Nagulendran et al. (2009) explained 

the reason for the ability of the plant extract to 

bind iron irons. The ability of phenolic 

compounds such as phenols, tannins and 

flavonoids to bind iron ions such as iron and 

copper depends on their content of multiple 

hydrogen aggregates and their ability to give 

hydrogen to capture these ions. Superior to 

industrial antioxidant. 

 

Figure :5 The susceptibility of β-Glucan to the iron-ion bond.

Free Fatty Acids% 

The results of Table (1) showed a significant 

decrease (p <0.05) in the ratio of free fatty acids in 

meat tablets treated with different concentrations 

of β-glucan compared to control sample during 

storage periods at 4°C. 1.36% on the seventh day 

of cryopreservation and thus exceeded the limits 

of the standard and excluded from the experiment 

because of the high indicators of oxidation In the 

addition of β-glucan kept the meatballs to stay 

within the permissible limits of free fatty acid 

content to be excluded as the duration of 

exclusion According to different concentration 

and (0.74%, 0.64%, and 0.61% respectively) for 

concentrations 1, 2 and 4% respectively on the 

ninth, tenth and eleventh consecutive days. The 

reason for may be due to the ratio of free fatty 

acids to β-glucan yeast, which is considered a 

natural antioxidant. B-glucan contains high 

amounts of biologically active phenolic 

compounds (Omana et al., 2011; Thondre et al., 

2011). This may be due to the inhibitory effect of 

β-glucan towards, which are responsible for the 

damage and spoilage of meat and meat products. 

Crystalline storage of β-glucans has been used to 

prolong the duration of the meat-preserving period 

compared to the control sample (Ozcan and Ertan, 

2018). 

The study did not show any significant differences 

in the percentage of free fatty acids in meat tablets 

when adding or not adding fat by 15%, where it is 

noted from the table that the average ratio of free 

fatty acids 0.66 and 0.64 when adding 2% β-

glucan only or with 15% 0.69 and 0.61 when β-

glucan was added to only 4% or 15% fat on the 

11th day. Although there were no significant 

differences between the added treatments, equal 

concentrations of β-glucan with 15% lipid and β-

glucan without fat but the latter Recorded the 

lowest averages. 



 

238 
 

Table (1). Effect of the use of different concentrations of β-glucan yeast in the values of the ratio of free 

fatty acids to minced meat tablets refrigerated stock at a temperature of 4 °C 

Duration Save (day) 
Treatment 

11 10 9 7 4 0 

- - - 1.36 a 0.70 a  0.33 control 15% fat 

- - 0.77 a 0.70 b 0.52 b 0.32 β-glucan 1% + fat 15% 

- - 0.74 a 0.69 b 0.52 b 0.32 β-glucan 1% 

- 0.66 a 0.65 ab 0.63 bc 0.51 b 0.32 β-glucan 2% + fat 15% 

- 0.64 a 0.63 ab 0.63 bc 0.51 b 0.32 β-glucan 2% 

0.69 0.59 a 0.54 b 0.45 c 0.44 b 0.31 β-glucan 4% + fat 15% 

0.61 0.56 a 0.49 b 0.42 c 0.42 b 0.31 β-glucan 4% 

The averages in a single column with different letters differ significantly at the 5% 

Peroxide Value 

The results of Table (2) show a significant 

decrease (p <0.05) in the value of the number of 

peroxides of meat tablets treated with different 

concentrations of β-glucan compared to the 

control treatment during the period of Keep meat 

refrigerated at 4 m 6.95 meq / kg meat at the 

seventh day of conservation the control sample, 

the peroxides Value exceeded the limits of the 

standard and were excluded from the experiment 

due to the high oxidation indices in them, while 

the meat tablets added 1, 2 and 4% β-glucan kept 

them within the permissible limits of the ninth and 

tenth day and the 12th day of concentration 4 

(3.44, 3.04 and 2.67) (EQ / kg) respectively, 

showing a significant superiority of 4% β-glucan 

concentration to prolong the duration of freezing 

meat until 12 days. This may be due to β-glucan's 

ability to capture free radicals because it contains 

phenol and polyol compounds Phenol and natural 

antioxidants (Thondre et al., 2011) 

The table also shows a significant reduction in 

peroxide in meat tablets, which are refrigerated at 

a temperature of 4c with an increased 

concentration of added β-glucan. This is due to β-

glucan's susceptibility to natural oxidation Where 

its impact increases with the increase in 

concentration (Omana et al., 2011). 

The results of Table (2) also shown that the 

addition of fat by 15% to the with the presence of 

β - Glucan did not significantly affect, where kept 

meatballs within the limits of the standard until 

the end of the period of storage in the refrigerator, 

This is an encouraging result of the use of β-

glucan as an alternative to fat in the manufacture 

of meat products because of the negative effects 

on public health related to heart disease and high 

arterial pressure. Some studies have demonstrated 

the potential of β-glucan as an anti-oxidant 

inhibitor 



 

239 
 

of free radicals and reduce its activity on its 

antioxidant effect on lipid peroxidation (Kayali et 

al., 2005; Jaehrig et al., 2007). 

Table (2). Effect of the use of different concentrations of β-glucan in yeast in the number of peroxides of 

minced meat tablets, refrigerated at 4 °C 

Duration Save (day) 
Treatment 

11 10 9 7 4 0 

- - - 6.95 a 3.43 a 2.23 control 15% fat 

- 
- 3.59 a 3.15 b 2.50 b 2.22 

β-glucan 1% + fat 

15% 

- - 3.44 a 3.12 b 2.39 b 2.22 β-glucan 1% 

- 
3.12 a 3.03 b 2.76 c 2.38 b 2.21 

β-glucan 2% + fat 

15% 

- 3.04 a 2.98 b 2.69 c 2.23 b 2.21 β-glucan 2% 

2.85  
2.32 b 2.24 c 2.23 d 2.23 b 2.20 

β-glucan 4% + fat 

15% 

2.67 2.25 b 2.24 c 2.21 d  2.20 b 2.20 β-glucan 4% 

• The averages in one column with different letters differ significantly at the 5% 

Cholesterol 

The results of Table (3) showed a significant 

effect (p<0.05) in the amount of cholesterol for 

meat tablets treated with different concentrations 

of β-Glucan. The treated meat tablets recorded the 

lowest cholesterol averages of 0.89 and 0.69 and 

0.56 mg / g for concentrations 1, 2 and 4%, 

respectively, at the start of the experiment with 

refrigeration, which is lower than the average 

cholesterol levels in meat tablets in the control 

sample with an average cholesterol level of 1.23 

mg / g. As the periods of cryopreservation 

increased, β-glucan was observed to reduce the 

amount of cholesterol in the samples added to 

concentrations 1, 2 and 4%. The samples on day 

11 were( 0.83, 0.65 and 0.53) mg / g respectively, 

Superior to the control sample in which it is 

reached Mean cholesterol was 1.12 mg / g after 

only seven days of cryopreservation. This may be 

due to the fact that β-glucan contains antioxidants 

that have the ability to inhibit free radicals, reduce 

fat oxidation and β-glucan ability to reduce and 

lower cholesterol (El-Sherbiny et al., 2003). 

Table (3). Effect of the use of different concentrations of β-glucan yeast in the cholesterol ratio of minced 

meat tablets refrigerated at 4° 

Duration Save (day) 
Treatment 

11 7 2 

- 1.12 a 1.23 a control 15% fat 

1.01 a 1.04 b 1.09 b β-glucan 1% + fat 15% 
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0.83 b 0.86 c 0.89 c β-glucan 1% 

0.72 c  0.75 d 0.77 d β-glucan 2% + fat 15% 

0.65d 0.67 e 0.69 e β-glucan 2% 

0.59 e 0.61 f 0.63 f β-glucan 4% + fat 15% 

0.53 f 0.54 g 0.56 g β-glucan 4% 

• The averages in one column with different letters differ significantly at the 5%  

 

Sensory assessment 

The results in Table (4) indicate an improvement 

in sensory characteristics (color, flavor, 

tenderness, Juiciness and Over all acceptability) In  

treatments with added β-glucan compared to 

control treatment The highest scores were 

recorded for color and flavor status and 

significantly higher for the added β-glucan 

treatments, which increased their concentration by 

increasing their concentration until they reached a 

very good grade (8.75) at the concentration of 4% 

at the beginning of conservation and on the sixth 

day of the cold preservation of both grades, Either 

control treatment did not exceed the average 

score. Also indicate the results shown in the table 

(4) to the presence of superiority significantly (p 

<0.05) in the character of tenderness and juiciness 

transactions with added β-glucan has got the 

highest grades at the concentration of 4%, which 

was 8.00 compared to the treatment of control that 

did not exceed the degree of average. The results 

shown in Table (4) indicate that there is a 

significant superiority of the Overall acceptability 

of the added β-glucan, with average, good and 

very good concentrations of concentrations 1, 2 

and 4%, respectively, at the beginning of 

conservation and on the sixth day of 

cryopreservation, To the treatment of control that 

did not exceed the grade of average. 

      These results confirm Gago et al (2011), 

which improved significantly the sensory 

properties when using β-glucan with 

concentrations of 3% and 8% in the preservation 

of cryotherapy chicken meat. 

Conclusions 

The possibility of using β-glucan as a natural 

antioxidant as an alternative to industrial 

antioxidant and that β-glucan was a good 

substitute for fat and a significant improvement in 

meat tablets through a significant improvement in 

quality traits. 

Table (4). Effect of the use of different concentrations of β-glucan yeast in the sensory characteristics of 

minced meat tablets, refrigerated stock at 4°C 

Over all 

acceptability 

Juiciness Tenderness flavor color 

Treatment 

6 days 0 day 6 days 0 day 6 days 0 day 6 days 0 day 
6 

days 
0 day 

4.75 a 5.00 a 5.25 a 5.25 a 6.00 a 6.25 a 4.50 a 5.00 a 5.00 a 5.00 a Control fat 

15%  

5.75 b 5.75 b 6.25 b 6.25 b 6.75 b 7.00 b 5.75 b 5.75 b 5.75 b 5.75 b β-glucan 1% + 

fat 15% 

6.00 b 6.00 b 6.50 b 6.50 b 6.75 b 7.00 b 5.75 b 6.00 b 5.75 b 5.75 b 
β-glucan 1% 
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6.25 b 6.25 b 7.50 c 7.50 c 7.50 c 7.75 c 6.50 c 6.75 c 6.50 c 6.50 c β-glucan 2% + 

fat 15% 

7.50 c 7.50 c 7.75 c 7.75 c 7.50 c 7.75 c 7.50 d 7.50 d 7.50 d 7.50 d 
β-glucan 2% 

7.25 c 7.50 c 7.50 c 7.75 c 7.75 c 7.75 c 7.50 d 7.50 d 7.50 d 7.75 d β-glucan 4% + 

fat 15% 

8.50 d 8.50 d 8.00 c 8.00 c 8.00 c 8.00 c 8.75 e 8.75 e 8.75 e 8.75 e 
β-glucan 4% 

The averages in a single column with different letters differ significantly at the 5% 
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