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Abstract 

     This study was applied and aimed at specifying the effect of adding sodium pyrophosphate (SSP salt) to the milk prepared 

for yogurt manufacturing on pH and the rheological properties of yogurt. This could be occurred by adding (SPP salt) to the 

full fat reconstituted dried bovine milk before and after heat treatment at 90 Cº for 10 minutes with rates of 0.05, 0.1, 0.2, 0.3 

% respectively. Tests that  involved are pH and rheological properties which include viscosity, spontaneous whey separation, 

percentage of water holding capacity, and hardness directly after manufacturing and during storage at (5± 1) Cº for 14 days. 

Results have shown that yogurt treatments with the addition of SPP salt before heat-treatment had increased pH value 

compared to the control and also have an applicable rheological property within extended ratios 0.05, 0.1 and 0.2 % compared 

with the same properties for addition treatments after the heat treatment. 

Keywords: Sodium pyrophosphate, yogurt, rheological properties, viscosity, percentage of water holding capacity, hardness. 

Introduction      
     Yogurt is a popular dairy drink ]1[. It has an exact 

place of origin, and it is thought to be the earliest 

fermented product known to humans ever. The 

Middle East is supposed to be its place of origin with 

a history going back to a thousand years since the 

domestication of cows, sheep, and goat ]2[.                                                                                                  

     FDA (2009) has defined yogurt as the nutritional 

product produced by lactic acid bacteria and have in 

its texture one or more of the following dietary 

compositions (cream, milk, partially or fully 

skimmed milk )  ] 3[, in addition to the lactic acid 

bacteria Lactobacillus bulgaricus and  Streptococcus  

thermophilus as culture bacteria ]4[. 

     Yogurt is used widely around the world because 

of its high nutritional value  with some therapeutic 

properties]5[.          Biotechnical products, such as 

yogurt, are considerable nutritional sources with high 

protein, carbohydrates, fat, vitamins, calcium and 

phosphor.  The distinction of yogurt from other 

products is due to the type of fermentation (lactose to 

lactic) during manufacture, making it easily 

digestible ]6[, in addition, this procedure increases 

the calcium bio-availability in the alimentary canal 

]7[.  The healthy benefits of yogurt are attributed to 

the starter bacteria. Yogurt has many benefits, of 

these are treating digestive system disturbances ]8[, 

reducing cancer risks, reducing cholesterol levels in 

the blood and improving lactose digestion especially 

for cancer patients who have lactose intolerance ]9[.  

      It is known that emulsifying salts have a vital 

benefit on manufacturing processed cheese by 

controlling the pH, matrix and texture required in 

cheese and controlling cheese spoilage. Also, these 

salts aid in mixing the protein, fat, and water in one 

homogeneous soft mass by reducing para-casein 

molecule volume and producing the wanted short 

matrix. International companies have developed 

mixtures of these types of salts for in different 

purposes according to the type of the initial 

materialand type of the wanted processed cheese 

(whether a spreadable cheese or cheese molds) ]10[.   

     Effect of adding emulsification salts either 

separately or like a mixture on the manufacture of 

different kinds of processed cheese are reported 

previously and Generally, the effect of adding these 

salts is restricted on the pH and the physical 

properties ]11,12[.  

     It is also known that these mineral salts play an 

important role in forming and stabilizing of casein 

molecules ]13[. There is a kinetic equilibrium 

relationship between the mineral salts and the 

casein.Any changes in the distribution of calcium 

phosphate between the two phases - the dissolved and 

the non-dissolved - can lead to significant effects on 

casein stability. The state of casein and minerals in 

Egyptian Journal of Chemistry 
http://ejchem.journals.ekb.eg/ 

 

39 

 

 

mailto:dhiaalarabi@fosci.uoqasim.edu.iq


 Dhia Ibrahim Jerro Al-Bedrani et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65,, No. SI:13B (2022) 

396 

milk are affected by many factors like pH, 

temperature, and the addition of calcium chelating 

agents ]14,15[. 

     The current study aims to investigate the effect of 

adding sodium pyrophosphate salt to the milk 

prepared for yogurt manufacture, before and after 

subjecting it to heat treatment, on the pH and 

rheological properties of yogurt.   

Materials and Methods 

Materials:  
Full fat powdered milk (Al-Mudhish- Oman State)  

from Hilla city local markets, SPP salt from 

(Alwernia company – Holland).  

Methods: 

Yogurt Manufacturing: the yogurt was made 

according to Tammime and Robinson( 1999 ) 

]16[method as follows: skim milk was reconstituted 

as 1:9 ratio (powdered milk : water) using distilled 

water then divided into three groups. The first group 

left without any SPP salt addition and used as control 

treatment D, while the second group was divided into 

four treatments with the addition of SPP salt as  D1a, 

D2a , D3a and D4a treatments at ratios of 0.05 ,0.1 

,0.2, 0.3  %  respectively before the heat treatment. 

The same ratios of SPP salt were added to make the 

third group which is represented by D1b, D2b, D3b 

and  D4b treatments after the heat treatment. All milk 

groups were heated at 90 Cº for 10 min., then cooled 

down to 42 Cº and inoculated by direct addition of 

the starter culture that contains Streptococcus 

Salivarius subsp thermophiles and Lactobacillus 

delbrueckii subsp bulgaricus,  followimg the 

instructions provided by  the producing company 

(Danisco – France). After that, it was packaged in 

plastic containers and incubated at 42 ± 2 Cº till 

fermentation and stored in the refrigerator till 

performing the required tests, directly after 

manufacturing and during the storage for 14 days.  

 Physical tests: 

pH of the yogurt treatments was evaluated  using a 

pH meter (Model 211 type  (HANNA  Instruments 

Microprocessor, Romania). Viscosity was determined 

according to Donkor et al (2007) ]17[ method by 

using Brookfield DVII + Viscometer (Brookfield 

Engineering Lab Inc., Stoughton, Mass), at 10 C° 

after the 1st and the 14th days of refrigerated storage. 

Water holding capacity was determined according 

Shori et al (2013) ]18[ method by exposing 10 g of 

the yogurt sample to a centrifugal force at a speed of 

9,800 xg for 20 min at 4 Cº, Then, the permeate was 

collected and weighed. Water retention was 

calculated using the following equation:  

  WHC (%)=(1−W1W2)×100 

W1: Weight of the pellet after centrifugation, W2: 

Initial weight of the sample. 

Whey exudation was determined according to 

Amatayakul (2006)  ] 19[ method by placing the 

yogurt bowl at an angle of 45 o for 2 hours at 5 C○ 

and draining the whey exudate at the surface using a 

syringe then the volume was determined. The 

firmness  analysis was carried out according to the 

method mentioned by Bonczar et al (2002)  ] 20[ using 

the Brookfield CT3 texture analyzer with a 2 cm 

diameter plastic cylinder that was projected at a 

strength of 5 g on the product to penetrate a 2 cm 

depth at a speed of 1 mm / sec.  

Results and discussion: 

 pH: The results in figure 1 shows that the pH of the 

control treatment was 4.64, while those of the yogurt 

treatments with different ratios of SPP salt before the 

heat treatment were 4.73 , 4.74 , 4.80 , 4.79 for D1a, 

D2a, D3a, and D4a respectively, and those of the 

treatments with SPP salt addition after the heat 

treatment D1b, D2b, D3b, and D4b were 4.77 ,4.64 

,4.70 ,4.72 respectively, immediately after 

manufacturing. 

The difference in yogurt pH values may be due to the 

role of the added phosphates in influencing the pH by 

acting as a buffering agent ]21[. 

 
 

Fig.1. The effect of adding SPP salt on the pH of 

different yogurt treatments immediately after 

manufacturing. 

 

The results in figure 2 shows a decrease in pH values 

for all treatments with storage. After 14 days at 5C°, 

The control treatment reached  4.5, while the pH 

values for treatments before the heat treatment 

reached 4.57 , 4.59 , 4.64 , 4.68 for D1a, D2a, D3a, 

and D4a respectively. On the other hand,  pH values 

for treatments after the therminsation reached 4.6 , 

4.55 , 4.49 , 4.88 for D1b, D2b, D3b, and D4b 

respectively. These results are in consistent with 

Maragkoudakis et al (2006)  ] 22[ who mentioned that 

the pH of the Greek yogurt decreased from 84.6 

immediately after manufacturing to 4.24 after 14 days 

of storage and this was agreed with what Marafon et 

al ( 2011) found ]23[. 

     The decrease in pH values  with storage is due to 

the continued activity of starter bacteria, which 

convert lactose into lactic acid during storage, yet it is 

a slow process]24[. 

    It is noted that pH value of the yogurt treatment 

with the 0.3% of SPP salt addition ratio after the heat 

treatment was increased and the reason for that may 

be  attributed to the high concentration of phosphate 



EFFECT OF SODIUM PYROPHOSPHATE  ADDITION TO THE MILK ON YOGURTʼS 
__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65,, No. SI:13B (2022) 

397 

salts that act as a buffer to neutralize the acidity and 

to prevent pH decline ]25[. What supports this claim 

is the loose texture of this treatment, whichis semi-

liquid. This indicates  that the increase in the 

concentration of SPP salt would lead to raise the pH 

and prevent the achievement of the electrical 

neutralization point of casein PI (4.6) and thus 

weakening the formed yogurt gel. 

 

 
Fig.2. The effect of adding SPP salt on the pH of 

different yogurt treatments after 14 days of storage at 

(5 ± 1) C°. 

Viscosity: Figure 3 shows the viscosity values for the 

different yogurt treatments, that of  the control 

treatment was 5060 centipoise immediately after 

manufacturing,  while those of the SPP salt added 

treatments before the heat treatment were 

6500,6820,7010,8010 centipoise for D1a, D2a, D3a, 

and D4a respectively and those of the SPP salt added 

treatments after the heat treatment were 3310 , 5050 , 

5340 , 250 centipoise for D1b, D2b, D3b, and D4b  

respectively. The increased viscosity values for all 

SPP salt added treatments before the heat treatment 

and the decreased viscosity values for the treatments 

after the heat treatment are recorded  in comparison 

with the control treatment. This may be because of 

SPP salt ability to transform into colloidal state and 

binds within the casein particles due to the effect of 

heat treatment, leading to the formation of complexes 

of high molecular weights with milk proteins that 

increases the viscosity ]25[. 

It is also noted from the results that the viscosity 

values for all treatments are affected by storage, as it 

reached to 4950 centipoise for the control treatment 

after 14 days of storage in comparison to the 

viscosity of the SPP salt added treatments before the 

heat treatment that reached to 5830 , 7310 , 4390 , 

5590 centipoise for D1a, D2a, D3a, and D4a 

respectively, while the viscosity values of the SPP 

salt added after the heat treatment were 5630 , 5300 , 

5290 , 580 centipoise for D1b, D2b, D3b, and D4b 

respectively. 

It is also observed that the viscosity values tend to 

increase for all the yogurt treatments with storage, 

this is consistent with Maragkoudakis et al (2006) 

]26[ who found a rise in the viscosity of yogurt from 

20,000 Centipoise, immediately after manufacturing, 

to 26,000 Centipoise after 14 days of storage. 

 

 
 

Fig.3. The effect of adding SPP salt on the viscosity 

of different yogurt treatments immediately after 

manufacturing. 

 
 

Fig.4. The effect of adding on the viscosity values of 

different yogurt treatments after 14 days of storage at 

(5 ± 1) C °. 

Water holding capacity: this parameter illustrated in 

figure 5 has reached to 66.6 , 69.3 , 73.0 , 85.8% for 

D1a, D2a, D3a, and D4a respectively for the SPP salt 

added treatments before heat treatment and for the 

SPP salt added treatments after heat treatment were 

52.5 , 62.5 , 76.0 , 10.0% for D1b, D2b, D3b, and 

D4b respectively and 65.0% for the control group.  

The increased water holding capacity  of the SPP salt 

added treatments before the heat treatment was 

obviously noted in comparison  to the lower values 

for the SPP salt added treatments after the heat 

treatment, and this  may be due to interaction  

between the milk proteins and calcium with helping 

of SPP salt, leading to form  a stronger protein 

network with higher interactions that contributed in 

increasing the water retention ]28[. The high 

buffering capacity provided by the phosphate salts 

would delay the yogurt acidification, leading to 

improved susceptibility to water retention, therefore 

the yogurt develops a uniform composition, more 

connected, with smaller pores that hinder the whey 

extrusion. Lee and Lucey (2004) found that rapid 

acidification leads to increasing the separation of the 

whey due to the rapid restructuring of the casein 

network]29[. 
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Fig.5. effect of the SPP salt addition on water holding 

capacity of different yogurt treatments immediately 

after manufacturing. 

Yet with storage, it is noticed that the water holding 

capacity was increased for all treatments, this is 

consistent with what Narayana and Gupta (2018)  ] 30-

31[ found, that the water holding capacity of the 

raspberry-enriched yogurt raised from 70.57% to 

72.94% after 16 days of refrigerated storage. Similar 

results obtained by Sichani et al (2014) ]32-33[ in a 

low-fat yogurt with seed gum and locust bean gum. 

Singh and Muthukumarappan (2008)]34[ reported 

that when studying the ability to retained water in the 

control treatment and other yogurt treatments 

supported by calcium and fruit, this ability have been 

increased significantly throughout the first  7 days of 

storage, then it remained constant till the 14th day. 

This may be due to the evolution of the protein 

network with the advance of storage]35-36[. Yet, 

these results do not agree with Kücükcetin et al 

(2011) [37[ findings on yogurt made from cow's 

milk, in which it was found  a decrease in water 

retention capacity with storage. 

From the foregoing, it can be said that changes in the 

ability to retain water during storage are not a 

condition that is directly related to whey separation 

but insteadthe increase in the size of the particle and 

the increase in the interaction of whey - casein and 

casein - casein would lead to form a gel-like structure  

with larger pores that retain more water ]38-39[. 

 
Fig.6. The effect of the SPP salt addition on the water 

holding capacity of different yogurt treatments after 

14 days of storage at (5 ± 1) C°. 

 

Spontaneous whey separation: It means that the 

fluid is exiting in the yogurt gel and accumulates on 

the surface which occurs when the amount of whey in 

the inside of the yogurt gel exceeds the melting point 

with the temperature change. Whey separation is an 

undesirable change in which liquid phase separation 

occurs in products of a gelatinous nature]40[. The 

results in figure 7 show the whey separation values, 

being 6.0 ml / 100 gm for the control treatment, while 

those of the SPP salt added treatments before the heat 

treatment were 3.0 , 4.0 , 6.2 , 7.1 ml / 100 g, for 

D1a, D2a, D3a, and D4a respectively, and those of 

the SPP salt added treatments after the heat treatment 

were 3.2 , 5.7 , 6.8 , 12 mL / 100 g, for D1b, D2b, 

D3b, and D4b respectively. From the results, it is 

clear that the syneresis values of the SPP salt addition 

treatments before the heat treatment were decreased 

in comparison to those treatments after the heat 

treatment, and this may be because of the SPP salt 

added to the milk before the heat treatment had 

interacted with the milk proteins and calcium, thus it 

may have contributed in reducing the whey 

separation]36[. Harwalkar and Kalab (1986)  ] 41-42[ 

also pointed out that a high-buffering yogurt has a 

reinforced protein network that reduces whey 

separation for that whey ejection is affected by the 

rigidity of the protein matrix. It is also noted from the 

results that the whey separation increased with the 

raise in the percentage of salt addition for all the 

addition treatments, and this is consistent with the 

findings of Ozcan et al (2008) ]43[, who indicated 

that the addition of sodium triphosphate at levels 

higher than 0.1% increases the whey separation. 

 
 

Fig.7. effect of the SPP salt addition on spontaneous 

whey separation  values of different yogurt 

treatments immediately after manufacturing. 

It is also noted that the whey separation values 

(figure 8) decreased for all the treatments with 

storage, as after 14 days it reached 0.7 , 1.2 , 2.0 , 4.0 

ml / 100 g for D1a, D2a, D3a, and D4a respectively 

for the SPP salt addition treatments before heat 

treatment, and for the SPP salt addition treatments 

after heat treatment it reached 4.2 , 3.1 , 4.2 , 8.6  ml / 

100 g, for D1b, D2b, D3b, and D4b respectively, 

while for the control treatment it reached 2.6 ml / 100 

gm. Güler-Akın and Akın(2007) ]44-45[, attributed 

this behaviour to the metabolic activity of the 

starter’s bacteria and to the decrease in the net 

pressure within the protein matrix, which reduces 

syneresis. 
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Fig.8. The effect of the SPP salt addition on 

spontaneous whey separation values of different 

yogurt treatments after 14 days of storage at (5 ± 1) C 

°. 

Firmness: Firmness is a measure of the structural 

network strength of the yogurt protein component. It 

is noted from Figure 9 that the firmness of the 

addition treatments before heat treatment had 

increased with increasing the concentration of the 

SPP salt added in all addition ratios except in 0.3% as 

it reached 66.0 ,60.0 ,76.0 g for the addition ratios of 

0.05 , 0.1 and 0.2%, for for D1a, D2a and D3a 

respectively, and no firmness for the D4a treatment, 

this is consistent with what Ozcan et al (2008) found 

]41[, that is adding sodium tri-citrate at levels higher 

than 0.1%, led to the production of very weak yogurt 

gel. Lee and Lucey (2004a,b) and Ozcan Yilsay et al 

(2007) ]29,30,46[indicated that this weak yogurt gel 

results in a high whey exudation. This increment also 

applies on the firmness of the yogurt treatments after 

the heat treatment at the same addition ratios, as it 

reached 53.5 , 53.0 , 57.0 g for D1b, D2b and D3b 

respectively, while there was no firmness for the D4b 

treatment of the addition ratio 0.3 %. The control 

treatment firmness was 68.5 g. It is also observed that 

the firmness of the SPP salt addition treatments 

before the heat treatment was increased in 

comparison to the firmness of the SPP salt addition 

treatments after the heat treatment at addition ratios 

of 0.05 , 0.1 , 0.2%. 

 
 

Fig.9. effect of the SPP salt addition on firmness  

values of different yogurt treatments immediately 

after manufacturing. 

 

Furthermore, an increment in firmness with storage 

for all the treatments (figure 10) that it reached to 

93.0 , 71.0 , 103.5 g for the SPP salt addition 

treatments before the heat treatment for D1a, D2a, 

D3a, and D4a respectively, and 71.0 , 66.5 , 60.5 g 

for D1b, D2b, D3b, and D4b respectively for the SPP 

salt addition treatments after the heat treatment, while 

for the control treatment reached to 70 g. This is 

consistent with what Maragkoudakis et al (2006) 

]26[found, who pointed the rise in the firmness of the 

Greek yogurt from 94 g to 112 g after 14 days of 

storage. 

 
 

Fig.10. The effect of the SPP salt addition on firmness 

values of different yogurt treatments after 14 days of 

storage at (5 ± 1) C °. 

 

Conclusions: 

To improve the properties of the yogurt, sodium 

pyrophosphate(SSP salt) was added to the milk 

prepared for yogurt manufacturing and the effects on 

pH and the rheological properties of yogurt were 

investigated. Four concentrations of SSP salt were 

added to the full fat reconstituted dried bovine milk 

before and after heat treatment at 90 Cº for 10 

minutes and its properties were studied such as  pH 

and rheological properties which include viscosity, 

spontaneous whey separation, percentage of water 

holding capacity, and hardness directly after 

manufacturing and during storage at (5± 1) C º for 14 

days. Results have highlighted that yogurt treatments 

with the addition of SPP salt before heat-treatment 

had increased pH value in comparison to the control 

and also have an improved rheological  

property within extended ratios( 0.05 , 0.1 and 0.2 % 

) in compared with the same properties for addition 

treatments after the heat treatment. These results are 

important for finding new approaches to improve the 

yogurt properties and better customer’s experience. 

   

Conflicts of interest: 

There are no conflicts to declare. 

 

Acknowledgement: 

The authors loke to acknowledge all support from the 

department of food health and nutrition, college of 

food sciences, Al-qasim green university. 

 



 Dhia Ibrahim Jerro Al-Bedrani et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65,, No. SI:13B (2022) 

400 

References 

[1] Sodini, I.; Montella, J.and Tong, P.S. (2005). 

Physical properties of yogurt fortified with 

various commercial whey protein concentrates .J 

Sci Food and Agri.85 (5): 853-859. 

[2]   Chandan, R.C. and O’Rell, K.R. (2006). 

Principles of yogurt processing. In: Chandan, R 

.C. and et al , editors. Manufacturing yogurt and 

fermented milks. Ames: Blackwell Publishing. p 

195-209. 

[3] Venugopalan, V., Shriner, K. A., & Wong-

Beringer, A. (2010). Regulatory oversight and 

safety of probiotic use. Emerging infectious 

diseases, 16(11), 1661. 

[4] Code of Federal Regulations (CFR) Section 

131.200.(2010) Yogurt. Title 21-Food and drugs. 

Part 131.. Washington, DC: U.S. Department of 

Agriculture. 

[5] Karagul Y, Wilson C and White H, 2004. 

Formulation and Processing of Yogurt. Journal 

of Dairy Science, 87, 543-550. 

[6] Taracki Z, 2003.  Physical, Chemical, 

Microbiological and Sensory Characteristics of 

Some FruitFlavored Yoghurt. Journal of Food 

Science, 13 (2), 97-101 

[7] Singh G and Muthukum K, 2008. LWT-Food 

Science Technology, 41, 1145-1152. 

[8] Shahani KM and Chandan RC, 1979.Nutritional 

and healthful aspect of culture containing dairy 

foods. Journal of Dairy Science, 62, 1685-1694. 

[9] Hassan, A., M. E. Johnson, and J. A. Lucey. 

2004. Changes in the proportions of soluble and 

insoluble calcium during the ripening of Cheddar 

cheese. J. Dairy Sci. 87:854–862. 

[10] Kosikowski, F.V. (1982). Cheese and Fermented 

Milk Foods. Edwards Brothers. INC. Ann Arbor, 

Michigan, USA. 

[11] Sádlíková, I., F. BuĖka, P. Budinský, V. 

Barbora, V. Pavlínek, and I. Hoza. 2010. The 

effect of selected phosphate emulsifying salts on 

viscoelastic properties of processed cheese. LWT 

Food Sci. Technol. 43:1220–1225. 

[12] Lucey, J. A., A. Maurer-Rothmann, and S. 

Kaliappan. 2011. Functionality of ingredients: 

Emulsifying salts. Pages 110–132 in Processed 

Cheese and Analogues. A. Y. Tamime, ed. 

Wiley-Blackwell, West Sussex, UK. 

[13] Horne, D. S. 1998. Casein interactions: Casting 

light on the black boxes, the structure in dairy 

products. Int. Dairy J. 9:261–268. 

[14] Udabage, U., I. R. McKinnon, and M. A. 

Augustin. 2000. Mineral and casein equilibria in 

milk: Effect of added salts and calcium chelating 

agents. J. Dairy Res. 67:361–370. 

[15] Gaucheron F (2005) The minerals of milk. 

Reprod Nutr Dev 45:473–483. 

[16] Tamime A. Y. and Robinson R. K. 1999. 

Yoghurt: Science and Technology, CRC Press, 

New York. 

[17] Guggisberg, D.; Eberhard, P. and Albrecht, B. 

(2007). Rheological characterization of set 

yogurt produced with additives of native whey 

proteins. Int. Dairy J. 17:1353-1359. 

[18] Taracki Z, 2003.  Physical, Chemical, 

Microbiological and Sensory Characteristics of 

Some FruitFlavored Yoghurt. Journal of Food 

Science, 13 (2), 97-101 

[19] Amatayakul, T.; Sherkat, F. and Shah, N. P. 

(2006). Syneresis in set yogurt as affected by 

EPS starter cultures and levels of solids.Int. 

J.Dairy Tech. 59 (3): 216–221. 

[20] Bonczar, G., Wszołek, M., & Siuta, A. (2002). 

The effects of certain factors on the properties of 

yoghurt made from ewe’s milk. Food 

Chemistry, 79(1), 85-91. 

[21] AL-Memary, K. A., Al-Hyali, E. A., & Toohi, H. 

T. A. S. (2019). Adsorption of new azo dyes 

derived from 4-Aminoantipyrine from aqueous 

solution by a new type of activated carbon: 

equilibrium and kinetic studies. Research Journal 

of Pharmacy and Technology, 12(3), 1206-1218. 

[22] Maragkoudakis, P. A; Christos Miaris; Pavel 

Rojez; George Kalantzopoulos; Effie 

Tsakalidou;Nikos Manalis; Flora 

Magkanari.(2006). Production of traditional 

Greek yoghurt using Lactobacillus strains with 

probiotic potential as starter adjuncts. 

International Dairy Journal 16 : 52–60. 

[23] Marafon AP, Sumi A, Granato D, Alcantara MR, 

Tamime AY, Nogueira de Oliveira M. 2011. 

Effects of partially replacing skimmed milk 

powder with dairy ingredients on rheology, 

sensory profiling, and microstructure of probiotic 

stirred-type yogurt during cold storage. J Dairy 

Sci 94:5330-5340. 

[24] Anjum, r. R and tahir, z.(2007). Comparative 

study of yoghurt      prepared by using local 

isolated and commercial imported starter culture. 

Journal of research (science), bahauddin zakariya 

university, multan, pakistan. Vol. 18, no. 1, pp. 

35-41. 

[25] Ozcan-Yilsay, T., Lee, W. J., Horne, D., & 

Lucey, J. A. (2007). Effect of trisodium citrate 

on rheological and physical properties and 

microstructure of yogurt. Journal of dairy 

science, 90(4), 1644-1652. 

[26] Maragkoudakis, P. A; Christos Miaris; Pavel 

Rojez; George Kalantzopoulos; Effie 

Tsakalidou;Nikos Manalis; Flora 

Magkanari.(2006). Production of traditional 

Greek yoghurt using Lactobacillus strains with 

probiotic potential as starter adjuncts. 

International Dairy Journal 16 : 52–60. 



EFFECT OF SODIUM PYROPHOSPHATE  ADDITION TO THE MILK ON YOGURTʼS 
__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65,, No. SI:13B (2022) 

401 

[27] Elapasery, M., Yassin, F. A., & Abdellatif, M. E. 

(2022). Nano ZnO Provides Multifunctional on 

Dyed Polyester Fabrics with Enaminone-Based 

Disperse Dyes. Egyptian Journal of 

Chemistry, 65(6), 1-2. 

[28] Sichani, M. S., S. A. Y. Ardakani, and M. 

Danesh. 2014. The effect of Cress seed gum & 

Locust bean gum on textural properties of low 

fat set yogurt. Indian J. Sci. Res 5: 439-445.  

[29] Lee, W. J., and J. A. Lucey. 2004a. Rheological 

properties, whey separation, and microstructure 

in set-style yogurt: Effects of heating 

temperature and incubation temperature. J. 

Texture Stud. 34:515–536. 

[30] Lee, W. J., and J. A. Lucey. 2004b. Structure and 

physical properties of yogurt gels: Effect of 

inoculation rate and incubation temperature. J. 

Dairy Sci. 87:3153–3164. 

[31] Hassan, Y. I., & Saeed, N. H. M. (2012). 

Kinetics and Mechanism of Oxidation of Diethyl 

Ether by Chloramine-T in Acidic Medium. E-

Journal of Chemistry, 9(2), 642-649. 

[32] Sichani, M. S., S. A. Y. Ardakani, and M. 

Danesh. 2014. The effect of Cress seed gum & 

Locust bean gum on textural properties of low 

fat set yogurt. Indian J. Sci. Res 5: 439-445.  

[33] Ayoob, A., Sadeek, G., Saleh, M. (2022). 

Synthesis and Biologically Activity of Novel 2- 

Chloro -3-Formyl -1,5-Naphthyridine Chalcone 

Derivatives. Journal of Chemical Health Risks, 

12(1), 73-79. doi: 10.22034/jchr.2022.688560 

[34] Singh, G. and K. Muthukumarappan. 2008. 

Influence of calcium fortification on sensory, 

physical and rheological characteristics of fruit 

yogurt. LWT. 41: 1145-1152.23  

[35] Siamand, R., Deeth, H. C., & Al-Saadi, J. M. 

(2014). Textural and sensory properties of a 

calcium-induced milk gel. Journal of Food 

Engineering, 139, 10-12. 

[36] Qusay Falih, I., A.H. Alobeady, M., Banoon, S., 

Saleh, M. (2021). Role of Oxidized Low-density 

Lipoprotein in Human Diseases: A 

Review. Journal of Chemical Health Risks, 

11(Special Issue: Bioactive Compounds: Their 

Role in the Prevention and Treatment of 

Diseases), 71-83. doi: 

10.22034/jchr.2021.684227 

[37] Kücükcetin, A., M. Demir, A. Asci and E. M. 

Comak. Graininess and roughness of stirred 

yogurt made with goat’s, cow’s or a mixture of 

goat’s and cow’s milk. Short communication. 

Small Ruminant Res. 96: 173– 177, 2011.  

[38] Parnell-Clunies, E.M.; Kakuda, Y.; Mullen, K.; 

Arnot, D.R.and DeMan, J.M. (1986).Physical 

properties of yogurt: A comparison of vat versus 

continuous heating systems of milk. J. Dairy. 

Sci. 69(9):2593-2603. 

[39] salih, W., Saied, S., Natheer, R., Saleh, M. 

(2021). Removal of Pb(II) ions from Tigris river 

wastewater in Mosul city by using modified 

commercial activated carbon. Egyptian Journal 

of Chemistry, 64(12), 7309-7314. doi: 

10.21608/ejchem.2021.77656.3790 

[40] Harwalkar VR and M Kalab (1983). 

Susceptibility of yoghurt to syneresis. 

Comparison of centrifugation and drainage 

methods. Milchwissenschaft 38 517–522. 

[41] Harwalkar VR, Kalab M. 1986. Relationship 

between microstructure and susceptibility to 

syneresis in yoghurt made from reconstituted 

nonfat dry milk. Food Struct 5:587-294. 

[42] sdeek, G., Mauf, R., Saleh, M. (2021). Synthesis 

and Identification of some new Derivatives 

Oxazole, Thiazole and Imidazol from Acetyl 

Cysteine. Egyptian Journal of Chemistry, 64(12), 

7565-7571. doi: 

10.21608/ejchem.2021.88755.4267 

[43] Ozcan ,T; Lucey ,J. A . and Horne ,D. S. (2008). 

Effect of Tetrasodium Pyrophosphate on the 

Physicochemical Properties of Yogurt Gels. J. 

Dairy Sci. 91:4492–4500. 

[44] Güler-Akın, M.B., Akınm S.M. (2007). Effects 

of cysteine and different incubation temperatures 

on the microflora, chemical composition and 

sensory characteristics of bio-yogurt made from 

goat’s milk. Food Chem 100:788-793. 

[45] Saeed, Z., Saleh, M., sadeek, G. (2022). 

Synthesis and Biological Evolution of Novel 

Substituted 1,2,4-triazine from Sulfanilic 

Acid. Egyptian Journal of Chemistry, (), -. doi: 

10.21608/ejchem.2022.132916.5870 

[46] Ozcan-Yilsay, T., Lee, W. J., Horne, D., & 

Lucey, J. A. (2007). Effect of trisodium citrate 

on rheological and physical properties and 

microstructure of yogurt. Journal of dairy 

science, 90(4), 1644-1652. 

 

 

      

 


