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ABSTRACT 

Date syrup (Dibis) and egg-shell powder were prepared from Siwi 

date variety and white egg chicken, respectively. Stirred dibis probiotic 

yoghurt (SDPY) was prepared by adding different concentrations of 

egg-shell powder (0.5, 0.6, 0.9 and 1.1%) to milk and mixed with 1.5% 

skim milk powder, 0.4% gelatin and 10% dibis then inoculated with 

probiotic bacteria ABT-5 (Lactobacillus acidophilus, Bifidobacterium 

bifidum and Streptococcus thermophilus) and held at 6±2
°
C for 9 days. 

Our results showed that the date syrup was high in total solids & acidity; 

and rich in Ca, K, P, Mg and Fe. While, egg-shell powder was alkaline 

and rich in Ca, P, Mg and Fe.  The presence of egg-shell powder in 

probiotic yoghurt may increase the TS, density, Ca, Mg, Fe and net 

utilization calcium (NU Ca). It is clear from our results that as the 

storage period progressed, the SN/TN of all treatments gradually 

increased for all treatments. There are significant differences among all 

the treatments and during storage periods for all chemical analyses (p <

0.05). Count of L. acidophilus and Bif. Bifidum was increased in SDPY. 

Samples of the SDPY without egg-shell powder found to be superior 

after 9 days of storage at 6±2
°
C among the other samples. Generally, 

egg-shell powder could be used up to 0.9% to make SDPY with 10% 

dibis and held at 6±2
°
C for 6 days. 
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INTRODUCTION 

Yoghurt is fermented milk consumed all around the world. This 

‘‘biotechnological’’ food is considered by nutritionists as having high 

nutritional value. It lacks lactose and has a significant concentration of 

Ca
++

 and positive bioactive effects in products treated with prebiotic 

ingredients and probiotic bacteria. The ‘‘natural’’ plain yoghurt is 

produced by adding lactic acid bacteria, which increase the lactic 

fermentation. Among all milk fermented products, yoghurt is well-

known compared with others, and has more acceptability for the 

consumer around the world (Coïsson et al., 2005). 

A physiological functional food can be defined as a food derived 

from naturally occurring substances that should be consumed as a part 
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of the daily diet, and thus provides health benefits in reducing the risk of 

developing disease (Schmidl, 1993). A neutraceutical is any substance 

in food or a part of a food that provides medical or health benefits in 

reducing the risk of developing disease (De Felice, 1995). Yoghurt is a 

complete food, can serve as an ideal source to carry these 

neutraceuticals. However, functional foods are generally considered as 

those foods which are intended to be consumed as a part of the normal 

diet and that contains biologically active components, which offer the 

potential of enhanced health or reduced risk of disease. Examples of 

functional foods include foods that contain: specific minerals, vitamins, 

fatty acids or dietary fiber foods with added biologically active 

substances such as phytochemicals or other antioxidants and probiotic 

bacteria that have live beneficial (FAO, 2007). 

Calcium is one of the essential minerals for the human body; 

therefore its daily intake values and relation to bone health are attaining 

growing awareness among research community. Research has 

demonstrated that adequate calcium intake is not only essential for bone 

growth and development, but also important for the regulation of cell 

function, nerve conduction, muscle contraction and blood coagulation 

(Thys-Jacobs et al., 1999). The World Health Organization (WHO) has 

defined osteoporosis as the second leading health care problem after 

cardiovascular disease, affecting more than 200 million women 

worldwide (Wilson, 2004). Calcium intake can be increased by 

consuming foods naturally rich in calcium such as dairy foods, certain 

vegetables, calcium fortified foods or their combinations. Dairy foods 

are the major source of calcium in U.S. diet (Gerrior et al., 2004). They 

also improve overall nutritional quality of diet by providing substantial 

amounts of certain essential nutrients. However, recent food 

consumption trends a steady decrease in milk consumption combined 

with a steady increase in low calcium drinks such as soft drinks (Miller 

et al., 2001). On the other hand, Solomon et al. (1994) and Schaafsma et 

al. (2000) reported that chicken egg-shell powder have been used by 

humans for a long period as a food additive and it might be an attractive 

source for human nutrition.  

Therefore, the present study was undertaken to utilize probiotic 

bacteria, dibis and egg-shell powder to make functional dairy foods and 

to evaluate the influence of these additives on chemical, 

microbiological, rheological and sensory properties of SDPY during 

storage at 6±2
°
C for 9 days. 

 

MATERIALS AND METHODS 
 

Whole fresh buffalo’s milk was obtained from the herd of the 

animal production department, faculty of Agriculture, Al-Azhar 

University (Assiut branch). 
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Probiotic cultures ABT-5 were provided by the Chr. Hansen Co., 

contains the following species: Lactobacillus acidophilus, 

Bifidobacterium bifidum and Streptococcus thermophilus.   

Siwi Dates Variety, calcium fortification source (from chicken 

white egg-shell), skim milk powder and gelatin were obtained from the 

local market, Egypt. 

  

The pulp of Siwi date was separated from kernel, weighted, washed 

twice and extracted by water rate 1-2 (pulp : water) at 70
º
C for two 

hours with stirring at intervals. Mixture was placed in molds and then 

pressed. The juice was filtered in cheese clothes (double layer), 

concentrated using water bath at 70
º
C until total soluble solids reaches 

72% to avoid spoilage of the date syrup on storage. Date syrup was 

sterilized by tindilization and storage at room temperature until use it.             

Chicken white egg-shell was washed, sterilized in autoclave at 

121
º
C for 20 min. After drying at 60

º
C over night, it was well grinded. 

The egg-shell powder was sifted by 0.125 mm. 

Buffalo's milk (6% fat) was mixed with 1.5% skim milk powder 

and 0.4% gelatin, and then divided into six equal portions. Every part 

was heated to 90±1
°
C for 15 min, rapidly cooled to 42-44

°
C, addition 

10% of date syrup (w/w) for all parts was carried out, except the 

negative control, and then addition the egg-shell powder was added as 

following: 

C
- 
- negative control.                                   C

+
 - positive control. 

T1- Adding 0.5% (w/w) egg-shell powder.  

T2- Adding 0.7% (w/w) egg-shell powder.  

T3- Adding 0.9% (w/w) egg-shell powder.   

T4- Adding 1.1% (w/w) egg-shell powder. 

Each part was inoculated with 6% active starter cultures of ABT-5 

culture according to Klupsch (1985). The inoculated batches were 

incubated at 42
°
C until complete coagulation. After coagulation, 

samples were stored at 6±2
°
C over night, stirred and bottled according to 

El-Sonbaty et al. (2008). All batches were kept at the same temperature 

for 9 days, and analyzed at fresh and after 3, 6 and at the end of storage. 

 Milk 

 

Addition of skim milk powder and gelatin 

 

Dividing into six equal portions 

(C
-
, C

+
, T1, T2, T3 and T4) 

 

Heat treatment 
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(at 90
°
C for 15 min and cooling to 42-44

°
C) 

Addition of date syrup (10% w/w) 

(C
+
, T1, T2, T3 and T4) 

 

Addition of egg-shell powder 

(T1, T2, T3 and T4) 

 

Inoculation with 6% active starter cultures of ABT-5 culture 

 

Incubation at 42
°
C until complete coagulation 

 

Storing at 6±2°C over night 

 

Stirring and bottling 

 

Storing at 6±2
°
C for 9 days 

Total solids and titratable acidity were carried out according to 

AOAC (2000) and IDF (1987) respectively. Fat content was determined 

according to IDF (1986). Carbohydrates content was determined 

according to Dubois et al. (1956). Total Nitrogen and soluble nitrogen 

were estimated as described by IDF (1993). pH Measurement was 

determined using a pH meter (model 68 ESD 19713), USA. Calcium 

and Magnesium contents were estimated according to the method of 

Ntailianas and Whitney (1964). Phosphorus content was determined 

according to Tiessen and Moir (1993). Potassium content was estimated 

by Flame photometer according to the method of Page (1982). 

Determination of Iron was done by Atomic Absorption 

Spectrophotometer according to (Sotera and Stux, 1979). Net utilization 

calcium (NU Ca) was calculated according to Ahmed (2009) as the 

following equation: 

 Ca in fermented milk – Ca in milk 

NU Ca% = 100 × ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

           Ca in fermented milk 
 

For detecting the total bacterial count, the general plate count technique 

outlined in the standard methods for examination of dairy products was 

adopted according to Marshal (1992). Serial dilutions of each sample in 

citrate buffer were plated on tryptone soya agar (TSA), pH 7.0±0.2 and 

incubated first at 30
°
C for 3 days, then at 37

°
C for another 2 days. 

lactobacilli count was estimated on the selective medium for lactobacilli 

(MRS) as suggested by De Man et al. (1960). The plates were incubated 

at 37
°
C for 48 hours. Streptococci count was determined by M17 agar 
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medium as suggested by IDF (1997). Bifidobacteria count was 

enumerated according to Dave and Shah (1996) using modified MRS 

agar medium (m-MRS), supplemented with 0.05% L-Cysteine HCL and 

0.3% lithium chloride. The plates were incubated at 37
°
C for 48 hours 

under anaerobic condition. Coliform bacteria and moulds & yeasts were 

enumerated according to IDF (1985a) and IDF (1985b), respectively. 

Curd syneresis was determined as described by Farooq and Haque, 

(1992). Density was calculated using the regular equation as follows: 

 

Density (gm/cm
3
) =  

The organoleptic evaluation of plain stirred probiotic yoghurt 

(PSPY), SDPY and SDPY with egg-shell powder were assessed by a 

panel test of 10 persons of staff members of the Dairy Department, 

Faculty of Agriculture, Al-Azhar University (Assiut branch) as fresh, 3, 

6 and 9 days of storage at 6±2
°
C according to the scheme described by 

Kebary and Hussein (1999). 

The measurements of all previous tests were done in triplicate. 

Results were evaluated statistically using the software program; 

the SAS system for windows, release 8.02 TS level 02M0, SAS Institute 

Inc., Cary, NC, USA (SAS, 1999).  
 

RESULTS AND DISCUSSION 

Data (Table 1) illustrate the chemical composition of Siwi date 

syrup. The data revealed that the total soluble solid (TSS) of date syrup 

was high, this is principally due to the high level of sugars and relatively 

low moisture content; while, it had low fat and total nitrogen.  

Table 1: Chemical and microbiological analyses of Siwi date syrup: 

Components Ratio 
Moisture (%) 27.96 

Total soluble solids (%) 72.00 

Carbohydrates (%) 69.39 

Fat (%) 1.77 

Total nitrogen (%) 0.124 

Acidity (%) 0.29 

pH 4.20 

Density gm/cm
3
 1.630 

Minerals (on wet basis) 

(mg/100 gm) 

 

Calcium (Ca)      163 

Potassium (K) 291 

Phosphors (P) 176 

Magnesium (Mg)   136 

Iron (Fe) 4.5 

Total bacterial count 

(cfu/ml) 

Before Tindilization 343.33 

After Tindilization 100.00 

Moulds and Yeasts  

Count (cfu/ml) 

Before Tindilization 143.33 

After Tindilization ND* 

* ND:- Not detected 
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On the other hand, the date's syrup is rich in calcium, potassium, 

phosphors, magnesium and iron. The present data are in agreement with 

those of Mustafa et al. (1983) and El-Shobery et al. (2012) and higher 

than that found by Al-Saidy et al. (1982). In addition, the results of 

Khalil et al. (2002) indicated that the dibis is a good source of  amino 

acids as will as many important elements such as; K, Na, Ca, Mg, Fe 

and Zn. In addition the results showed that the total bacterial count 

decreased after tindilization, while moulds & yeasts were not detected.    

Data (Table 2) show the chemical composition of egg-shell powder. 

The data revealed that the total nitrogen (TN) of egg-shell powder was 

high; this is due to the low moisture content. The obtained data showed 

that the prepared egg-shell powder had high pH value; therefore the 

expected storage ability will be short. On the other hand, the egg-shell 

powder is rich in calcium, phosphors, magnesium and iron. Similar 

results obtained by Schaafsma et al. (2000). 

Table 2: Chemical composition of egg-shell powder: 

Components Ratio 
Total nitrogen (%) 0.45 

pH 9.51 

Density gm/cm
3
 1.350 

Minerals (on dry basis) 

(mg/100 gm) 

 

Calcium (Ca)      38500 

Phosphors (P) 146 

Magnesium (Mg)   360 

Iron (Fe) 230 
 

Data (Table 3) illustrate the chemical composition of stirred 

probiotic yoghurt with the addition of date syrup and with different 

concentrations of egg-shell powder during storage periods at 6±2
°
C for 9 

days. 

The data revealed that the TS content of PSPY was affected by the 

addition of dibis during storage periods. These results are similar to the 

results obtained by Hashmi et al. (2011) and El-Shobery et al. (2012). 

The TS content of SDPY and SDPY with egg-shell powder was higher 

than that in PSPY (Table 3).  

On the other hand, the TS content of SDPY with egg-shell powder 

found to increase with an increasing egg-shell concentration. In 

addition, there was an increase of TS content with an increasing the 

storage period up to 9 days for all treatments (Table 3). 

The data (Table 3) revealed that the fat content of PSPY and SDPY 

was found to decrease with an increasing the storage period at 6±2
°
C for 

9 days for all treatments. On the other hand, the fat content of SDPY 

was less using dibis. This might be due to low fat content in dibis. 

Similar results were obtained by El-Shobery et al. (2012). 
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The data in the same Table revealed that the acidity and pH values 

of PSPY and SDPY were affected by the addition of dibis & egg-shell 

powder during the storage conditions. The acidity of SDPY was higher 

than that in PSPY, and increased during storage period at 6±2
°
C for 9 

days. This may be due to the more carbohydrate content of dibis being 

converted into acid in fermentation process. The acidity of SDPY found 

to be decreased with an increasing of egg-shell powder concentrations. 

This may be due to the pH of egg-shell powder (9.51). While, the pH 

values of PSPY were higher than that in SDPY. O'Neil et al. (1979); 

Zekai & Erdogan (2003) and Hashmi et al. (2011) reported that acidity 

and the pH values of yoghurt showed similar changes. When pH 

decreased alcoholic aroma and acidic taste increased on yoghurt samples 

resulted in decrease flavour scores. 

Table 3: Effect of different egg-shell powder concentrations on chemical 

composition of stirred probiotic yoghurt held at 6±2°C for 9 days. 
 

Components  Storage 

(days) 

Control 

Percentage of egg-shell 

powder  L.S.D 

C
- 

C
+ 

0.5 0.7 0.9 1.1 

TS % 

Fresh 

3 

6 

9 

17.67 

18.75 

19.86 

21.05 

19.46 

22.18 

23.48 

24.82 

19.64 

20.43 

22.48 

24.24 

19.78 

21.25 

22.60 

24.29 

19.78 

21.88 

22.79 

24.31 

19.94 

22.21 

23.68 

24.59 

0.051
1 

 

0.062
2 

Fat % 

Fresh 

3 

6 

9 

6.0 

6.0 

5.8 

5.7 

5.0 

5.0 

4.8 

4.7 

5.2 

4.9 

4.8 

4.7 

4.9 

4.8 

4.7 

4.7 

4.9 

4.8 

4.7 

4.7 

5.0 

4.8 

4.7 

4.5 

 

0.141
1
 

 

0.173
2
 

Acidity % 

Fresh 

3 

6 

9 

1.04 

1.23 

1.25 

1.28 

1.16 

1.28 

1.30 

1.36 

1.18 

1.24 

1.31 

1.35 

1.16 

1.24 

1.30 

1.32 

1.09 

1.19 

1.24 

1.26 

1.08 

1.17 

1.18 

1.20 

0.008
1
 

 

0.010
2
 

pH 

Fresh 

3 

6 

9 

4.52 

4.30 

4.28 

4.27 

4.38 

4.28 

4.25 

4.18 

4.76 

4.73 

4.69 

4.62 

4.82 

4.78 

4.74 

4.67 

4.82 

4.78 

4.77 

4.70 

4.84 

4.80 

4.79 

4.72 

0.010
1
 

 

0.011
2
 

SN % 

Fresh 

3 

6 

9 

0.055 

0.061 

0.068 

0.076 

0.053 

0.056 

0.063 

0.075 

0.051 

0.056 

0.061 

0.068 

0.054 

0.055 

0.067 

0.080 

0.052 

0.063 

0.074 

0.080 

0.055 

0.066 

0.067 

0.074 

0.001
1
 

 

0.001
2
 

TN % 

Fresh 

3 

6 

9 

1.04 

1.01 

0.98 

0.93 

0.98 

0.95 

0.92 

0.90 

0.97 

0.93 

0.90 

0.87 

1.00 

0.94 

0.93 

0.90 

1.00 

0.94 

0.94 

0.88 

0.99 

0.95 

0.94 

0.90 

0.013
1
 

 

0.016
2
 

SN/TN% 

 

Fresh 

3 

6 

9 

5.31 

6.03 

7.00 

8.21 

5.42 

5.93 

6.86 

8.40 

5.25 

6.01 

6.83 

7.82 

5.41 

5.81 

7.18 

8.87 

5.18 

6.62 

7.87 

9.17 

5.53 

6.90 

7.26 

8.27 

0.238
1 

 

0.291
2 

 

C
-
:- control.                                                              C

+
:- control + 10 % dibis (w/w). 

1
 L.S.D. for times                                                      

2
 L.S.D. for treatments 
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On the other hand, the pH values were increased with an increasing 

of the egg-shell powder concentrations, while it was decreased during 

the storage period (9 days).  

Results in Table 3 revealed that SN and TN of stirred probiotic 

yoghurt were affected by the addition of dibis & egg-shell powder 

during storage periods at 6±2°C for 9 days. The SN and TN of PSPY 

were higher than that in SDPY. On the other hand, SN found to increase 

with an increasing the storage period at 6±2°C for 9 days for all 

treatments. While, the TN values decreased with an increasing the 

storage period for 9 days for all treatments. In addition, it is clear from 

these data that as the storage period progressed, the soluble nitrogen 

coefficient (SN/TN) was gradually increased for all treatments. 

Generally, there are significant differences among all the treatments 

and during storage periods for all chemical analyses except density 

(Table 8). 

Data presented in Table 4 illustrate the major minerals of PSPY and 

SDPY with varying concentrations of egg-shell powder during storage 

periods at 6±2
°
C for 9 days. The obtained data showed that the calcium, 

potassium, phosphors, magnesium, iron and Net utilization calcium (NU 

Ca) of PSPY and SDPY with egg-shell powder increased with an 

increasing the storage period for 9 days for all treatments. Untabulated 

data observed that the calcium content of milk was 161 mg/100 gm.  

Table 4: Effect of different egg-shell powder concentrations on minerals 

(mg/100 gm) of stirred probiotic yoghurt held at 6±2
°
C for 9 days (on 

wet basis). 

 

On the other hand, the values of potassium, phosphors, magnesium 

and iron were higher in SDPY with egg-shell powder than that in PSPY. 

This may be due to increase of these minerals in dibis and egg-shell 

powder concentrations. Also, the values of calcium and NU Ca were 

lower in SDPY than that in PSPY and SDPY with egg-shell powder. 

Similar results were obtained by El-Shobery et al. (2012). In addition, 

Components 
Storage 

(days) 

Control Percentage of egg-shell powder  

C
- 

C
+ 

0.5 0.7 0.9 1.1 

Ca 
Fresh 

9 

181.00 

187.76 

173.11 

179.89 

327.18 

334.00 

419.46 

427.28 

490.94 

498.11 

551.09 

558.27 

K 
Fresh 

9 

174.65 

186.05 

202.40 

213.00 

202.31 

214.04 

202.16 

213.99 

203.05 

213.95 

203.00 

214.00 

P 
Fresh 

9 

169.54 

173.16 

172.78 

177.24 

172.88 

177.29 

173.00 

177.41 

173.10 

177.85 

173.11 

178.00 

Mg 
Fresh 

9 

13.02 

14.02 

22.00 

23.21 

22.02 

23.04 

21.99 

23.00 

22.24 

23.21 

22.52 

23.08 

Fe 
Fresh 

9 
0.48 

0.51 

0.80 

0.83 

3.02 

3.04 

3.02 

3.05 

3.03 

3.06 

3.04 

3.06 

NU Ca 
Fresh 

9 

11.05 

14.25 

7.00 

10.50 

50.79 

51.80 

61.62 

62.32 

67.21 

67.68 

70.79 

71.16 
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the values of calcium, phosphors, iron and NU Ca increased with 

increasing of egg-shell powder for all treatments.  

Table 5 shows that the total bacterial, L. acidophilus, S. 

thermophilus and Bif. bifidum counts of stirred probiotic yoghurt were 

affected by addition of dibis and during storage periods. There were 

increased in SDPY than in PSPY. These results are similar to the results 

obtained by Hashmi et al. (2011). In addition, the total bacterial and L. 

acidophilus counts were decreased during storage period for 9 days, 

while Bif. bifidum counts were increased at fresh and when stored at 3 

days, then decreased up to 9 days of storage in all treatments. On the 

other hand, the data show that there was an increase of Bif. bifidum 

count up to 3 days of storage, then decreased up to 9 days for all 

treatments. Regarding egg-shell powder, the data revealed that there was 

an increase in counts of L. acidophilus, and Bif. bifidum of SDPY with 

egg-shell than that of PSPY.  

Table 5: Effect of different egg-shell powder concentrations on microbiological 

properties (Log CFU/ml) of stirred probiotic yoghurt held at 6±2°C 

for 9 days. 

  

  

As shown in Table 5, the data indicated that moulds & yeasts were 

not detected in fresh or after 3 days of storage for all treatments. 

Whereas, these were detected and increased gradually after 6 days of 

storage and with progressing the storage up to 9 days. In addition, there 

counts were higher in PSPY than that in SDPY. On the other hand, there 

counts increased with an increasing the concentration of egg-shell 

Microbial 

type 

Storage 

(days) 

Control Percentage of Egg-shell powder  

C
- 

C
+ 

0.5 0.7 0.9 1.1 

Total bacterial 

count 

Fresh 

3 

6 

9 

9.30 

9.23 

9.09 

8.38 

9.46 

9.32 

9.22 

9.12 

9.29 

9.22 

9.22 

9.19 

9.34 

9.19 

9.16 

9.14 

9.42 

9.22 

9.17 

9.14 

9.83 

9.38 

9.14 

9.12 

L. acidophilus 

count 

Fresh 

3 

6 

9 

8.84 

8.02 

7.79 

7.75 

8.93 

8.38 

7.89 

7.85 

9.15 

9.04 

8.93 

8.91 

9.14 

9.09 

9.02 

8.97 

9.93 

9.18 

9.15 

8.92 

9.15 

9.09 

8. 97 

8.96 

S. thermophilus 

count 

Fresh 

3 

6 

9 

9.00 

9.05 

8.96 

8.89 

9.00 

9.39 

9.16 

9.03 

8.98 

9.15 

9.13 

9.11 

9.08 

9.08 

9.07 

9.06 

9.32 

9.16 

9.10 

9.10 

9.28 

9.13 

9.07 

9.06 

Bif. bifidum 

count 

Fresh 

3 

6 

9 

6.81 

6.82 

6.68 

6.56 

6.88 

6.97 

6.87 

6.83 

6.95 

6.99 

6.93 

6.87 

6.97 

7.03 

6.94 

6.93 

7.01 

7.06 

6.98 

6.97 

6.95 

7.02 

6.93 

6.91 

Moulds and 

Yeasts 

count 

Fresh 

3 

6 

9 

ND
*
 

ND 

3.04 

3.11 

ND 

ND 

2.98 

3.08 

ND 

ND 

3.02 

3.09 

ND 

ND 

3.03 

3.10 

ND 

ND 

3.08 

3.11 

ND 

ND 

3.10 

3.14 
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powder in all treatments. Coliform bacteria were not detected in all 

experimental samples.  

The obtained data showed that there was a decrease on syneresis of 

samples with an increase of egg-shell powder concentrations. Also, 

syneresis decreased during storage periods up to 9 days of storage for all 

treatments. Similar trend was found by Farooq and Haque (1992).  

Regarding density, the data showed that the density of PSPY and 

SDPY with egg-shell powder increased with an increasing the egg-shell 

powder concentration. This may be due to the increase of total solids 

and density in egg-shell powder. Also, the density increased with an 

increasing the storage period up to 9 days for all treatments. On the 

other hand, this value increased in SDPY than in PSPY. This may be 

due to increase of component in dibis. Similar results were obtained by 

El-Shobery et al. (2012). In addition there are significant differences 

among all the treatments and during storage periods for all rheological 

properties. 

Table 6: Rheological properties of stirred probiotic yoghurt held at 6±2°C for 9 

days. 
 

Properties  
Storage 

(days) 

Control Percentage of egg-shell powder  L.S.D. 

C
- 

C
+ 

0.5 0.7 0.9 1.1 

Syneresis 

(ml/100 

gm) 

Fresh 

3 

6 

9 

38.00 

39.00 

33.00 

34.67 

36.00 

34.33 

32.67 

34.00 

36.67 

33.33 

33.00 

31.00 

38.00 

34.33 

33.67 

27.33 

32.67 

30.00 

28.67 

21.67 

30.67 

33.67 

26.33 

21.67 

2.712
1
 

 

3.137
2
 

Density  

(gm/cm
3
) 

Fresh 

3 

6 

9 

1.11 

1.13 

1.14 

1.14 

1.11 

1.15 

1.15 

1.16 

1.11 

1.12 

1.14 

1.16 

1.11 

1.12 

1.14 

1.16 

1.12 

1.15 

1.17 

1.18 

1.13 

1.15 

1.16 

1.18 

0.079
1
 

 

0.096
2
 

 

Data in table 7 revealed that the organoleptic properties such as; 

flavor, body & texture and appearance & colour of PSPY and SDPY 

were affected by addition of dibis and egg-shell powder respectively, 

during storage periods.  

Flavour of stirred probiotic yoghurt was influenced by adding of 

dibis and egg-shell powder.  The obtained data showed that the SDPY 

had higher scores than that in PSPY in fresh and after storage up to 9 

days. In addition, the sample with 1.1% egg-shell powder had lower 

scores than that in other concentrations of egg-shell powder. This may 

be due to further increase in concentration resulted in an increasing the 

alcoholic aroma and acidic taste of SDPY with egg-shell powder. On the 

other hand, the SDPY found to be superior at storage period at 6±2°C at 

the end of storage period (9days) among all the other samples. 
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The data revealed that the score of PSPY was good in body and 

texture as compared to all treatments with dibis or egg-shell powder. 

The presence of dibis in SDPY reduced the score for body and texture. 

This may be due to separation of whey and to the production of acids, 

which, reduced the coagulation and to the formation of soft and loose 

textured curd. On the other hand, the SDPY with 0.7% of gg-shell 

powder had the higher values than that in other samples with 

concentration of egg-shell powder, while the sample with 1.1% of egg-

shell powder had the lower values. 
 

Table 7: Sensory quality of stirred probiotic yoghurt held at 6±2°C for 9 days. 
 

 

The data revealed that the appearance score of PSPY was good as 

compared to SDPY of all treatments. The presence of dibis in SDPY is 

reduced the score for appearance. This may be due to separation of 

whey and the production of acids, which give the reduced coagulation 

and to the formation of soft and loose textured curd. On the other hand, 

the SDPY with 0.5% of egg-shell powder had higher values than that in 

other samples. While the sample with 1.1% of egg-shell powder stored 

at 9 days had the lower values. 

The obtained data indicated that the SDPY had higher scores than 

that in PSPY in fresh and after storage up to 9 days. On the other hand, 

the sample with 1.1% egg-shell powder had lower scores than that in 

other concentrations of egg-shell powder. This may be due to further 

increase in concentration resulted in increasing the alcoholic aroma and 

acidic taste of SDPY and SDPY with egg-shell powder.  

Properties 
Storage 

(days) 

Control Percentage of egg-shell powder  

C
- 

C
+ 

0.5 0.7 0.9 1.1 

Flavor 

(45) 

Fresh 

3 

6 

9 

33.88 

36.40 

36.40 

36.90 

41.50 

37.40 

41.60 

42.40 

36.63 

35.90 

38.00 

33.80 

38.00 

37.70 

39.20 

33.40 

37.50 

39.00 

39.60 

31.60 

34.25 

33.90 

33.80 

29.00 

Body & Texture 

(30) 

Fresh 

3 

6 

9 

27.75 

24.40 

26.40 

25.60 

25.63 

23.80 

26.00 

25.40 

25.38 

23.20 

25.00 

24.40 

25.00 

23.30 

26.20 

25.20 

24.88 

24.10 

24.40 

24.00 

25.25 

24.30 

24.20 

22.00 

Appearance  

(15) 

Fresh 

3 

6 

9 

13.38 

12.50 

13.40 

14.20 

13.38 

12.00 

12.40 

12.60 

12.88 

13.40 

12.00 

11.80 

12.88 

12.30 

12.00 

11.80 

13.00 

12.70 

12.60 

11.00 

13.00 

11.80 

11.80 

9.80 

Acidity (10) 

Fresh 

3 

6 

9 

6.50 

7.40 

6.60 

8.20 

8.13 

7.50 

7.00 

8.40 

7.88 

7.00 

8.00 

8.20 

7.38 

7.10 

7.20 

7.20 

7.88 

7.00 

7.00 

7.20 

7.38 

7.00 

7.00 

7.20 

Overall Score 

(100) 

Fresh 

3 

6 

9 

81.51 

80.70 

82.80 

84.90 

88.64 

80.70 

87.00 

88.80 

82.77 

79.50 

83.00 

78.20 

83.26 

80.40 

84.60 

77.60 

83.26 

82.80 

83.60 

73.80 

79.88 

77.00 

76.80 

68.00 
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As shown in Table 7, the SDPY at fresh and after storage for 9 days 

had superior scores, followed by sample stored for 6 days. While the 

control sample stored for 3 days had the lowest value of overall scores. 

In addition, the SDPY had higher values than that in PSPY. On the other 

hand, the SDPY with egg-shell powder had higher values when stored 

up to 6 days, and then reduced after 9 days of storage. Generally, the 

data concluded that we can use egg-shell powder to make stirred 

probiotic yoghurt with 10% dibis up to 0.9% and held at 6±2°C for 6 

days. 

Table 8: Statistical analyses of stirred probiotic yoghurt held at 6±2°C for 9 

days. 
 

Probiotic yoghurt 

properties 

Effect of treatments 

Multiple comparison 

C
-
 C

+
 T1 T2 T3 T4 

Dry matter % F B D E C A 

Fat % A C B CD CD D 

Titratatble acidity % B C A A D E 

pH E D C B B A 

Soluble nitrogen % BC D E C A AB 

Total nitrogen % A BC C B B B 

SN/TN % D BC D BC A C 

Syneresis (ml/100gm) A A A A B B 

Density gm/cm
3
 A A A A A A 

Probiotic yoghurt 

properties 

Effect of times 

Multiple comparison 

Fresh 3 days 6 days 9days 

Dry matter % D C B A 

Fat % A A A B 

Titratatble acidity % C B A A 

Ph A B C D 

Soluble nitrogen % D C B A 

Total nitrogen % A B C D 

SN/TN % D C B A 

Syneresis (ml/100gm) A A B C 

Density gm/cm
3
 AB B AB A 

 

For each effect the different letters in the same row means the multiple 

comparisons are different from each other, letter A is the highest mean 

followed by B, C, …… etc. 
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 ســـبــــــروب زبـــــادي الديم مشـــــض لتدعــر البيــالاستفادة من مسحوق قش
 ومـيـــــيوي بالكالسـالح 

 

 (2)، فتحي السيد الجزار (2)، عادل عمي تمام (1)صور، عمى إبراهيم عمي من (1)خالد حمدي سممان
 فرع أسيوط -جامعة الأزهر - كمية الزراعة -قسم الألبان  (1)

 جامعة أسيوط - كمية الزراعة  -قسم الألبان  (2)
 

تمممم اسمممتخبس المممدبس ممممن المممبمق السممميوي ، مسمممحوخ قممممر البمممي  الأبمممي   سمممتخدام ما  فمممي 
% بنسمممبة 72ي ، وذلمممإ بفةمممافة المممدبس المممذي تمممم تركيمممز  إلمممى صمممناعة مممممروي زبمممادي المممدبس الحيمممو 

% إلى المبن المعامل حراريا ، ثم إجراء عممية التخمر بفةمافة بمادا الزبمادي الحيموي مم   11إةافة 
وجممود عينممة مةارنممة بممدون إةممافة دبممس وأخممرل مةمماك إلي مما الممدبس ، كممما تممم اسممتخدام مسممحوخ قمممر 

 م°2±6، وقمممد تمممم تخمممزين العينمممار عممممى درجمممة حمممرار   %1.1،  1.9،  1.7،  1.5البمممي  بنسمممي 
 -أيام ، وقد أوةحر النتائج المتحصل عمي ا ما يمي : 9 لمد و 
 

الدبس المتحصل عميه يحتوي عمى نسبة عالية من الجوامد الكميمة والحموةمة ، كمما يعتبمر  نمي  -1
 في بع  الأمبح المعدنيمة مثل الكالسيوم والبوتاسيوم والفوسفور والما سيوم والحديد .

 مسحوخ قمر البي  المتحصل عميه كان  نيا في الكالسيوم ، الفوسفور ، الما سيوم والحديد . -2
أدر إةمممافة مسمممحوخ قممممر البمممي  إلمممى زيممماد  كمممل ممممن الجواممممد الكميمممة ، الكثافمممة وكمممذلإ أممممبح  -3

 والحديد . والما نسيومالكالسيوم 
الكممممي فمممي جميممم   النيتمممروجين زيممماد  فتمممر  التخمممزين أدر إلمممى زيممماد  نسمممبة النتمممروجين المممذائي إلمممى -4

 المعامبر.
يممة بممين المعممامبر بالنسممبة لجميمم  التحممميبر تبممين مممن التحميممل ا حصممائى أن هنمماإ فممروخ معنو  -5

 الكيماوية وكذلإ أثناء فتر  التخزين.
في ممروي زبادي الدبس Bif. bifidum و  L. acidophilus وجدر زياد  في أعداد كل من  -6

 الحيوي المدعم بالكالسيوم عن ا في عينار ممروي الزبادي الحيوي  ير المدعم .
خمائر والفطريار في جمي  المعامبر حتى ثبثة أيام ممن التخمزين ، لوحظ عدم وجود أي من ال -7

 بينما حدثر زياد  تدريجية بزياد  مد  التخزين بعد ستة أيام وحتى ن اية فتر  التخزين .
من الناحية الحسية وجد أن مممروي زبمادي المدبس الحيموي قمد حصمل عممى أعممى درجمار تحكميم  -8

 م لمد  تسعة أيام في جمي  المعامبر .°2±6عند التخزين عمى درجة حرار  
% لعمممل ممممروي زبممادي 9بنمماء عمممى تمممإ النتممائج ينصممق بفةممافة مسممحوخ قمممر البممي  حتممى  -9

  م حتى ستة أيام .°2±6% دبس ، والتخزين عمى درجة حرار  11الدبس الحيوي م  إةافة 
 


