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ABSTRACT: The effect of adding dried mushroom powder as a source of antioxidants and fiber at 

level 1.0, 2.0 and 3.0% on physiochemical and sensory properties of low-fat yoghurt was studied. The 

properties of yoghurt samples including pH values, titratable acidity, syneresis, viscosity, dietary fiber, 

total phenolic content, antioxidant activity and sensory properties were determined when fresh and 

during storage for 15 days at 5-7°C. Results showed gradual increase in pH values, dietary fiber, 

viscosity, phenolic content and antioxidant activity as mushroom powder ratio was increased. On the 

other hand, the acidity and synersis were decreased as the ratio of mushroom powder increased. Low- 

fat yoghurt supplemented with up to 2% dried mushroom powder had similar appearance, flavor, 

texture, and overall acceptability as control of full fat yoghurt.  

Key words: Yoghurt, mushroom powder, physicochemical properties, phenolic content, antioxidant 

activity. 

INTRODUCTION 

Yoghurt is one of the most consumed healthy 

and nutritious foodstuff worldwide .Yoghurt has 

a better proteins digestibility than milk and 

many latent positive effects on health by 

providing the human body prebiotic and 

probiotic bacteria (Dabija et al., 2018). 

Low fat dairy products including yoghurt 

have gained popularity because of consumer 

awareness about health concerns related to 

decreasing the risks connected with obesity and 

coronary heart diseases (Sandoval et al., 2004). 

However, the partial or total removal of fat from 

yoghurt decreases the overall quality perceived 

by the consumers (Folkenberg and Martens, 

2003). It was reported that reduction of fat 

content in yoghurt resulted in lower gel strength 

and firmness than full fat yoghurt, as a 

consequence of lower number of fat globules 

embedded in the protein network (Duboc and 

Mollet, 2003). To improve textural and 

functional properties of low- fat yoghurt, the use 

of cereal fibers has been widely investigated 

(Hasani et al., 2017 and Dabija et al., 2018). 

Dietary fiber (DF) is the indigestible portion 
of food which helps in fighting against several 
diseases mainly associated with the modern life-
style. However, milk is a concentrated source of 
life-sustaining nutrients with high digestibility 
and is purely devoid of DF. The fortification of 
milk and milk products with DF has resulted 
from discussed reasons, enhancement of fiber 
content of the product, replacement of fat or for 
some technological benefits, prebiotic effect, 
bulking agent along with artificial sweeteners or 
micronutrient premixes, (Arora et al, 2015).  

Mushrooms are valuable resources for food, 
medicine and nutraceuticals. Edible mushroom 
is considered as a novel source of dietary fiber. 
The dietary fiber content and composition in 
edible mushroom vary greatly with its 
morphological stages including fruit body, 
mycelium and sclerotium (Cheung, 2013). 

The nutritional significance of mushrooms 

has been long recognized due to their high fiber, 
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vitamins, minerals and protein, and low fat 

contents. Mushrooms are rich in bioactive 

compounds with antioxidant properties, 

attributed mostly to phenolic compounds (Ma et 

al., 2018).  

The present study was planned to evaluate 

the effect of adding mushroom powder as a 

source of dietary fiber on physicochemical, 

rheological, and sensory properties of low-fat 

yoghurt.  

MATERIALS AND METHODS 

Materials  

Standardized buffalo's milk (3% fat) was 

obtained from Dairy Technology Unit, Food 

Science Department, Faculty of Agriculture, 

Zagazig University, Egypt. Edible mushroom 

(Pleurotus plumonarius) was obtained from 

Agriculture Research Center, Giza, Egypt. The 

mushrooms were washed by clean water 

blanched with steam for 7 min and dried in a 

thermostatically controlled oven with air fan to 

55±5° C for 120 min. The dried mushroom was 

ground into powder form to pass through a 20 

mesh/inch sieve, amd saved at 4°C until using 

(Deshpande and Tamhne, 1981; Ibrahium and 

Hegazy, 2014).  

ABT-5 culture containing Streptococcus 

thermophilus, Lactobacillus acidophilus and 

Bifidobacterium bifidum were obtained from 

Chr-Hansen's Laboratories, Copenhagen, 

Denmark. 

Methods 

Manufacture of yoghurt 

Milk containing 3% fat was used in the 

preparation of yoghurt and served as a control 

(C). Low fat buffalo's milk (1% fat) was divided 

into 4 portions. The first portion was left without 

additive as a low-fat yoghurt control (C1), 

mushroom powder was added to the other three 

portions at the rate of 1, 2 and 3% (T1, T2 and, 

T3). All milk bases were homogenized and 

heated to 90˚C for 15 min., then, cooled to 42 ± 

1°C, inoculated with 2% of activation ABT-5 

culture, filled in plastic cups and incubated at 

42° C until a uniform coagulation was obtained 

(Kebary and Hussein, 1999). The yoghurt 

samples were kept at 5 ± 1°C, analyzed after 

fresh, 5, 10 and 15 days of manufacturing. This 

experiment was triplicated. 

Chemical analysis 

Total solids, fat, total protein contents, 

titratable acidity and dietary fiber of yoghurt 

samples were determined according to AOAC 

(2007). pH values were measured using a 

laboratory pH meter with glass electrode 

(HANNA, Instrument, Portugal).  

Rheological measurements 

The syneresis and viscosity of yoghurt 

samples was measured according to Aryana 

(2003). The quantity of whey collected from 

every sample in graduated cylinder after 2 h of 

drainage at 20° C was used as index of 

syneresis. Viscosity of yoghurt samples was 

determined using Rotational Viscometer Type 

Lab. Line Model 5437. Results expressed as 

Centipoise (CPS). 

Determination of total phenolic content: 

Total phenolic content was measured by a 

UV spectrophotometer (Jenway-UV–VIS 

Spectrophotometer), based on a colorimetric 

oxidation/reduction reaction, as described by 

Skerget et al. (2005).  

Radical scavenging activity (Scavenging 

DPPH) 

Radical scavenging activity was measured by 

bleaching of the purple- colored solution of the 

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

according to the method of Hanato et al. (1988) 

and modified by Gulcin et al. (2004). 

Microbiological analysis: 

Total bacterial count was determined according 

to Houghtby et al. (1992), coliform bacteria, 

yeast and mould counts were determined 

according to Marshall (1992).  

Sensory evaluation 

The sensory properties of yoghurt samples 

were assessed by 10 panel members at the Food 

Sci., Dep., Fac. Agric., Zagazig, Univ. for flavour 

(60) body and texture (30) and appearance (10) 

as reported in Nelson and Trout (1981). 

https://www.sciencedirect.com/science/article/pii/S2213453018300478#!
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Statistical analysis 

The obtained results were evaluated statistically 
using analysis of variance as reported by 
McClave and Benson (1991). In addition the 
other reported values were expressed as mean ± 
SD and ± SE, two – tailed Student’s t test was 
used to compare between different groups. P 
value less than 0.05 was considered statistically 
significant. SPSS (Chicago, IL, USA) software 
window Version 16 was used. 

RESULTS AND DISCUSSION 

Chemical Composition and Antioxidant 
Properties of Mushroom Powder 

The Chemical composition of mushroom 
powder is presented in Table 1. Moisture, 
protein, fat, ash and dietary fiber contents of 
mushroom powder were (7.40, 18.25, 2.10, 8.34 
and 51.20 g/100g respectively. These results are 
in agreement with the data obtained by Han et 
al. (2016), Salehi (2019) and Tolera and 
Abera (2020). 

Total phenolic content (TPC) of ethanolic 
mushroom powder was 620.14 mg/100g, while 
the radical scavenging activity RSA (%) was 
78.50%. These results agree with that previously 
reported by Rashidi and Yang (2016) and 
Sezer et al. (2017). 

Chemical Composition of Low-Fat 
Yoghurt Supplemented with Mushroom 
Powder 

Table 2 shows that full fat yoghurt (3% fat) 
had the highest total solids (TS) and it was 
significantly (p=0.05) different from all yoghurt 
treatments, while low- fat yoghurt treatments 
exhibited lower (TS) content. This decrease in 
TS was due to the fat separation from milk 
yoghurt treatments. The TS content of low- fat 
yoghurt supplemented with mushroom powder 
increased gradually by increasing the percentage 
added. The TS content of all yoghurt treatments 
slightly increased with storage period progressed. 

Low-fat yoghurt treatments showed higher 
total protein compared with full fat yoghurt (C). 
This increase in total protein in parallel with 
increasing the level of supplementation. The 
total protein of all yoghurt treatments slightly 
increased with storage period progressed. 

Supplementation of low fat milk with 
mushroom powder did not affect the fat content 
of the resultant low- fat yoghurt. 

Dietary fiber content increased in low- fat 
yoghurt treatments with increasing the level of 
mushroom powder supplementation. 

These results are in agreement with those 
reported by Pappa et al. (2018), who found that 
addition of β-glucans, isolated from mushroom 
enhanced chemical characteristics of low-fat 
yoghurt. Also, Salama et al. (2009) found that 
addition of mushroom to buffalo milk could be 
achieved successfully in yoghurt making. 

Acidity and pH Values of Low-Fat 
Yoghurt Supplemented with Mushroom 
Powder 

Data presented in Table 3 showed that slight 
differences were observed in acidity of all 
yoghurt treatments. Fortification of low- fat 
yoghurt milk with MP decreased the acidity of 
low- fat yoghurt in parallel with increasing the 
level of supplementation. The acidity of all 
yoghurt treatments slightly increased as storage 
period progressed. 

Changes in pH value of yoghurt from 
different treatments as affected by adding MP 
followed almost opposite trend to acidity .These 
results are in agreement with those reported by 
Al-hamdani et al. (2015) and Hasani et al. 
(2017), who found that addition of barley or 
lupine flour decreased the acidity of low-fat 
yoghurt. Also, Pappa et al. (2018) found that 
addition of β-glucans, isolated from mushroom 
decreased the acidity of low- fat yoghurt. 

Total Phenolic Content and Radical 
Scavenging Activity of Low Fat Yoghurt 
Supplemented with Mushroom Powder 

Data illustrated in Table 4 revealed that total 
phenolic content (TPC) and radical scavenging 
activity (RSA) of low fat yoghurt supplemented 
with mushroom powder were increased by 
mushroom powder increasing in the yoghurt 
product.  The TPC and RSA% of all yoghurt 
treatments were decreased as storage period 
progressed. 

These results are in agreement with those 
reported by Mohamed et al. (2014) and Atwaa 

et al. (2020) who found that adding different 
levels of dried grape pomace or mango pulp 
fiber waste powder as a source of antioxidants 
dietary fiber at level 1.0 to 5.0% or 1 to 3% 
increased the total phenolic content and radical 
scavenging activity of yoghurt treatments. 
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Table 1. Chemical composition and antioxidant properties of mushroom powder 

Components Concentrate  

Chemical composition  (g/100g) 

Moisture 7.40 ±0.94 

Crude protein  18.25 ±1.32 

Crude Fat  2.10±  0.36 

Ash  8.34 ±0.86 

Dietary fiber  51.20 ±1.30 

 Antioxidant properties 

Total phenolic compounds (mg/100g) 620.14±18.30 

Radical scavenging activity (RSA) % 78.50 ±1.30 

 

Table 2. Chemical composition of low-fat yoghurt supplemented with mushroom powder during 

storage at 5-7 °C for 15 days 

Parameters Storage 

period 

(day) 

Treatment 

C C1 T1 T2 T3 

 

TS% 

Fresh 11.84±0.32a 10.0±0.36d 10.14±0.40cd 10.42±0.42c 10.94±0.45b 

5 12.00±0.35a 10.74±0.38d 10.92±0.33cd 11.18±0.44c 11.52±0.42b 

10 12.84±0.40a 11.02±0.33d 11.28±0.42cd 11.84±0.35c 12.08±0.32b 

15 13.04±0.42a 11.26±0.36d 11.88±0.33cd 12.42±0.42c 12.94±0.35b 

Fat % Fresh 3.05±0.22a 1.12±0.12b 1.20±0.12b 1.28±0.16b 1.36±0.18b 

5 3.18±0.20a 1.20±0.14b 1.24±0.14b 1.34±0.12b 1.40±0.14b 

10 3.26±0.18a 1.32±0.18b 1.40±0.12b 1.48±0.14b 1.54±0.12b 

15 3.32±0.22a 1.44±0.14b 1.48±0.22b 1.54±0.18b 1.60±0.16b 

Protein % Fresh 3.36±0.45bc 3.80±0.32b 4.12±0.24ab 4.28±0.36ab 4.36±0.40a 

5 3.54±0.33bc 3.98±0.21b 4.32±0.32ab 4.62±0.28ab 4. 70±0.36a 

10 3.72±0.40bc 4. 24±0.34b 4.60±0.28ab 4.66±0.36ab 5.08±0.33a 

15 4.00±0.30bc 4.38±0.36b 5.12±0.42c 5. 28±0.33ab 5.44±0.28a 

Dietary fiber 

% 

Fresh 0.00 0.00 0.06±0.01c 0.11±0.02b 0. 23±0.06a 

5 0.00 0.00 0.72±0.04c 1.46±0.04b 2.54±0.04a 

10 0.00 0.00 0.80±0.06c 1 .55±0.03b 2.66±0.06a 

15 0.00 0.00 0.94±0.02c 1.80±0.05b 3.28±0.02a 

* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05). 

C: control yoghurt         C 1: Low- fat yoghurt (1% fat).    

T1: Low- fat yoghurt treated with 1% mushroom powder                                 

T2: Low- fat yoghurt treated with 2% mushroom powder                                

 T3: Low- fat yoghurt treated with 3% mushroom powder 
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Table 3. Acidity and pH of low-fat yoghurt supplemented with mushroom powder during 

storage at 5-7°C for 15 day 

Parameters 

Storage 

period 

(day) 

Treatment 

C C1 T1 T2 T3 

 

Acidity % 

Fresh 0.77±0.02
e 

0.86±0.02
a 

0.84±0.03
b 

0.82±0.01
c 

0.80±0.03
d 

5 0.80±0.01
e 

1.02±0.01
a 

0.90±0.05
b 

0.86±0.04
c 

0.84±0.05
d 

10 0.85±0.04
e 

1.28±0.03
a 

1.02±0.04
b 

0.94±0.05
c 

0.90±0.06
d 

15 0.90±0.03
e 

1.44±0.04
a 

1.18±0.06
b 

1.08±0.02
c 

1.00±0.03
d 

pH Fresh 4.70±0.02
a 

4.52±0.04
e 

4.58±0.06
d 

4.64±0.03
c 

4.68±0.02
b 

5 4.58±0.04
a 

4.34±0.02
e 

4.36±0.03
d 

4.40±0.05
c 

4.46±0.06
b 

10 4.56±0.03
a 

4.04±0.03
e 

4. 12±0.02
d 

4.20±0.04
c 

4.54±0.04
b 

15 4.38±0.02
a 

3.84±0.02
e 

3.86±0.01
d 

3.88±0.02
c 

3.94±0.03
b 

* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05). 

 

Table 4. The effect of mushroom powder on total phenolic content and radical scavenging 

activity of low-fat yoghurt during storage at 5-7 °C for 15 day 

Parameter 

Storage 

period 

(day) 

Treatment 

C C1 T1 T2 T3 

Total phenolic 

content 

(mg /100 g) 

Fresh 54.20±3.12
d 

50.40±3.25
e 

82.30±4.02
c 

112.60±5.14
b 
160.12±5.02

a 

5 42.74±3.20
d 

38.28±3.32
e 

75.50±4.18
c 

100.84±4.02
b 
134.20±4.42

a 

10 33.62±3.42
d 

30.22±3.40
e 

66.34±3.52
c 

94.44±3.40
b 

100.60±4.18
a 

15 28.14±3.14
d 

26.60±3.18
e 

58.80±3.30
c 

82.30±3.12
b 

96.50±4.02
a 

Radical scavenging 

activity 

RSA % 

Fresh 22.40±1.32
d 

20.30±1.24
e 

30.18±1.56
c 

48.24±1.72
b 

55.30±1.44
a 

5 16.70±1.12
d 

13.50±1.33
e 

26.70±1.52
c 

42.20±1.28
b 

44.80±1.62
a 

10 10.42±1.02
d 

9.20±1.36
e 

20.80±1.33
c 

34.80±1.18
b 

40.92±1.40
a 

15 8.90±1.14
 

7.80±1.08
e 

14.82±1.122
c 

26.20±1.02
 

36.40±1.32
 

* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05). 

 

Rheological Properties of Low-Fat Yoghurt 

Supplemented With Mushroom Powder 

Whey syneresis was increased while 

viscosity decreased by decreasing the fat content 

in yoghurt treatments. Fortification of low- fat 

yoghurt with MP significantly reduced whey 

syneresis and increased viscosity compared with 

control of low- fat yoghurt and these parameters 

in parallel with increasing the level of 

supplementation (Table 5). The whey syneresis 

and viscosity of all yoghurt treatments increased 

as storage period progressed. 

These results might be due to increasing the 

water holding capacity brought by MP and the 

dietary fibers may which affect the viscosity, 

solubility, oil-binding capacity and hydration 

property in dairy products (Behnia et al., 2013; 

Jambi, 2018). Similar results were reported by 

Hassan et al. (2015), who found that the 

addition of cress seed mucilage or guar gum to 

yoghurt reduced its whey syneresis and 

increased viscosity than control yoghurt. Also, 

Pappa et al. (2018), found that addition of β-

glucans, isolated from mushroom to yoghurt 

reduced the whey syneresis and increased the 

viscosity.
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Table 5. Whey syneresis and viscosity of low- fat yoghurt supplemented with mushroom powder 

during storage at 5-7°C for 15 day 

Parameter 

Storage 

period 

 (day) 

Treatment 

C C1 T1 T2 T3 

 

Whey 

syneresis 

(ml/100gm) 

Fresh 24.00±0.42
e 

32.00±0.54
a 

30.00±0.52
b 

28.00±0.44
c 

26.00±0.60
d 

5 28.00±0.55
e 

35.00±0.57
a 

32.00±0.46
b 

30.00±0.48
c 

29.00±0.42
d 

10 31.00±0.46
e 

40.00±0.52
a 

36.00±0.42
b 

33.00±0.50
c 

31.00±0.52
d 

15 34.00±0.60
 

44.00±0.62
a 

40.00±0.58
b 

38.00±0.52
c 

36.00±0.44
d 

Viscosity  

(C. P.S.) 

Fresh 5100±110
a 

4120±114
e 

4210±130
d 

4530±144
c 

5000±150
b 

5 5240±98
a 

4230±105
e 

4280±140
d 

4580±160
c 

5080±140
b 

10 5320±114
a 

4320±144
e 

4340±152
d 

4610±142
c 

5130±118
b 

15 5380±104
a 

4380±118
e 

4390±122
d 

4640±152
c 

5160±130
b 

* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05). 

 

Microbiological Evaluation of Low-Fat 

Yoghurt Supplemented with Mushroom 

Powder 

Table 6 showed that there were significant 

differences in viable bacterial count between 

control full fat yoghurt and other low- fat 

yoghurt samples. The results indicated that 

control full fat yoghurt had the lowest total 

bacterial but contain the highest count of yeast 

and mould compared with low fat yoghurt 

treatments. Low- fat yoghurt supplemented with 

MP had the highest counts of total bacterial 

counts in parallel with increasing the level of 

supplementation compared with control of low- 

fat yoghurt. Total bacterial counts of all 

treatments decreased gradually as storage period 

progressed.  

Coliform counts were not detected in all 

treatments up to the end of storage period. The 

general trend of these results to agree with those 

reported by Elsanhoty et al. (2009) and Habib 

et al. (2018). In addition, similar results were 

obtained by Elsanhoty and Ramadan (2017) 

and Pappa et al. (2018), who found that 

fortification of low- fat yoghurt with barley β-

glucan or β-glucans, isolated from mushroom 

enhanced the microbial quality of yoghurt 

during storage. 

Organoleptic Properties of Low-Fat 

Yoghurt Supplemented with Mushroom 

Powder 

From Table 7 it can be seen that fortification 

of low- fat yoghurt milk with MP improved the 

organoleptic properties of low fat treatments and 

this improvement in parallel with increasing the 

level of supplementation. Low-fat yoghurt 

supplemented with 2 % PM was similar to the 

full fat yoghurt (control). The Organoleptic 

properties of all yoghurt treatments decreased as 

the storage period progressed. A similar 

observation was found by Al-Hamdani et al. 

(2015), who found that supplementation of 

yoghurt with lupine flour enhanced the sensory 

evaluation of resultant yoghurt. Also Atwaa et 

al. (2020), found that fortification of low fat 

yoghurt with Mango pulp fiber waste powder 

enhanced the sensory evaluation of resultant 

yoghurt. 

Conclusion 

Mushroom powder contain high amount of 

dietary fiber. Therefore, mushroom powder 

could be used at a rate of 2 % as a source of 

dietary fiber in manufacture of low- fat yoghurt 

to improve its physicochemical, rheological and 

sensory properties. 



 
Zagazig J. Agric. Res., Vol. 49 No. (1) 2022                                 63 

 

Table 6. Microbiological evaluation of low- fat yoghurt supplemented with mushroom powder 

during storage at 5-7 °C for 15 day 

Properties 

 

Treatments Storage period (days) 

Fresh 5 10 15 

 

 

T.B.C 

CFU  /g 

C 36×10
7
 34×10

7
 30×10

7
 26×10

7
 

C1 47×10
7
 43×10

7
 42×10

7
 38×10

7
 

T1 49×10
8
 46×10

8
 45×10

8
 41×10

8
 

T2 52×10
8
 49×10

8
 49×10

8
 45×10

8
 

T3 50×10
8
 46×10

8
 46×10

7
 39×10

8
 

 

 

Coliform 

CFU  /g 

 

C ND ND ND ND 

C1 ND ND ND ND 

T1 ND ND ND ND 

T2 ND ND ND ND 

T3 ND ND ND ND 

 

 

Yeasts & Moulds 

CFU/10
2
/ g 

C ND ND ND 18×10
2
 

C1 ND ND ND 12×10
2
 

T1 ND ND ND 8×10
2
 

T2 ND ND ND 6×10
2
 

T3 ND ND ND 8×10
2
 

ND= not detected. 

 

Table 7. Organoleptic properties of low-fat yoghurt as affected by adding mushroom powder 

during storage at 5-7°C for 15 day 

Parameters 

Storage 

period 

 (day) 

Treatments 

C C1 T1 T2 T3 

Body& 

texture (30) 

Fresh 30.00±0.42
a
 22 .00±0.40

a
 26.00±0.36

a
 28.00±0.40

b
 28.00±0.32

b
 

5 30.00±0.33
a
 22.00±0.28

e
 25.00±0.42

d
 28.00±0.38

b
 27.00±0.35

c
 

10 28.00±0.28
a
 20.00±0.36

e
 22.00±0.33

d
 25.00±0.30

b
 24.00±0.40

c
 

15 26.00±0.30
a
 20.00±0.32

d
 22.00±0.35

c
 23.00±0.36

b
 23.00±0.38

b
 

Flavour (60) Fresh 56.00±0.62
a
 53.00±0.70

d
 55 .00±0.50

d
 56.00±0.54

b
 55.00±0.44

b
 

5 58.00±0.52
a
 55.00±0.63

d
 56.00±0.64

c
 57.00±0.62

b
 57.00±0.50

b
 

10 56.00±0.60
a
 50.00±0.55

d
 53.00±0.72

d
 55.00±0.58

b
 54.00±0.62

b
 

15 56.00±0.58
a
 50.00±0.72

d
 50.00±0.66

d
 54.00±0.55

b
 53.00±0.70

b
 

Appearance 

(10) 

Fresh 9.00±0.16
a
 8.00±0.18

b
 8.00±0.11

b
 8.10±0.09

bc
 7.90±0.11

c
 

5 8.50±0.20
a
 7.50±0.16

b
 7.50±0.18

b
 7.60±0.12

bc
 7.30±0.14

c
 

10 8.30±0.12
a
 7.30±0.12

b
 7.30±0.14

b
 7.40±0.18

bc
 7.20±0.20

c
 

15 8.00±0.18
a
 7.10±0.20

b
 7.10±0.20

b
 7.30±0.16

bc
 7.00±0.22

c
 

Total (100) Fresh 95.00±1.02
a 

83.00±1.12
e 

89.00±1.00
d 

92.10±1.14
b 

90.90±1.16
c 

5 96.50±0.96
a 

84.50±1.04
e 

88.50±1.02
d 

92.60±1.06
b 

91.30±1.04
c 

10 92.30±1.14
a 

77.30±0.96
e 

82.30±0.98
d 

87.40±102
b 

85.20±1.00
c 

15 89.00±0.92
a 

77.10±0.94
e 

79.10±1.02
d 

84.30±1.12
b 

83.00±0.98
c 

* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05).  
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 ــــــــــــــــــــــــــــ

 أسماء المحكمين:

 .بُهبجبيعت  –بًشخهش كهيت انضساعت  –أعخبر الأنببٌ انًخفشغ   محمـــذ بذيـــر الألفـــيأ.د.  -1

 جبيعت انضلبصيك. –كهيت انضساعت  –أعخبر الأنببٌ   السيذ محمذ عبذالواحذأ.د.  -2

الذهن المذعم بمسحوق  ضمنخف  ائيت والريولوجيت والحسيت لليوجورثوكيميالفيز الخصائص

 فطرعيش الغراب

  السيذ حسن عطوة-عبذالباقيمحمذ عبذالمعطي  –محمذ السيذ على  –على هيبت عبذ القادر  صلاح

 يصش -جبيعت انضلبصيك -كهيت انضساعت -لغى عهىو الأغزيت 

حًج دساعت حأثيش إضبفت يغخىيبث يخخهفت يٍ يغحىق فطش عيؼ انغشاة انًجفف كًصذس نًضبداث الأكغذة والأنيبف 

انبكخشيىنىجيت, انًحخىي انكهً  ,انشيىنىجيت ,انكيًيبئيت ,عهً انخصبئص انفيضيبئيت% 0.1و  0.1و  1.1عُذ انًغخىيبث 

يىيًب عهً دسجت  11انًصُع  خلال انخخضيٍ نًذة  يُخفض انذهٍ وانحغيت نهيىجىسث نهفيُىلاث , انُشبط انًضبد نلأكغذة

يحخىي  ,انهضوجت الأنيبف انغزائيت, ,ود صيبدة  نميى الأط انهيذسوجيُيدسجت يئىيت.أظهشث انُخبئج حذ 7-1حشاسة 

. يٍ َبحيت انًضبف انً انيىجىسث يُخفض انذهٍوانُشبط انًضبد نلأكغذة بضيبدة َغبت يغحىق انفطش   انفيُىلاث انكهيت

ونىحع اٌ انيىجىسث يُخفض انذهٍ . أخشي, لهج ليى انحًىضت واَفصبل انششػ يع صيبدة َغبت يغحىق انفطشانًضبف.

   .كبيم انذعى نعيُت انيىجىسث عبوانمبىل ان نمىاو ويٍ يغحىق انفطش انًجفف نه َفظ انًظهش وانُكهت وا %0 ًذعى ةان

 

 


