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ABSTRACT:  

One of the most widely consumed fermented dairy products in the world is yogurt, which has a high 

acceptance rate among consumers due to its health advantages in addition to its nutritional value. The 

majority of the essential amino acids required to sustain excellent health are found in yogurt, along 

with milk proteins with higher biological value. Yogurt is regarded as a probiotic carrier food that may 

effectively transfer large quantities of probiotic bacteria into the body, which, when consumed, can 

claim some health benefits. Additionally, yogurt promotes lactose tolerance, boost the immune system, 

treats metabolic abnormalities and avoids gastrointestinal problems. Yogurt well-known health 

advantages have led to a rise in consumer demand, making it the fastest-growing dairy product 

category globally. Yogurts are currently produced in a wide range 

of shapes, flavours, and textures that are appropriate for various mealtimes and have varying fat 

amounts. 
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1. Introduction: 

Yogurt is one of the most popular dairy products that has assumed different forms like stirred, set and frozen 

liquid yogurt (Rashed Rashid Anjum et al., 2007). The successful production of yogurt depends on some 

parameters of processing techniques like correct selection of starter culture, heat treatment, inoculation, 

incubation temperature, preservation, handling (Rashed Rashid Anjum et al., 2007) The most common 

inoculated culture comprising Streptococcus thermophilus and lactobacillus bulgaricus used by modern 

dairy plants (Rashed Rashid anjum et al., 2007). These microorganisms convert milk lactose into lactic acid 
and make milk sour (Olatidoye, O.P et al., 2017). For some individuals, yogurt has a therapeutic value 

specially who suffer from stomach and intestinal disorders (A.Nahar et al., 2007). The lactic acid bacteria 

and lactose of milk are able to create unfavourable conditions for growth of some bacteria and prevent gas 

formation (A. Nahar et al., 2007). Yogurt used to aid digestion and to re-establish a balance within intestinal 

microflora (Olatidoye, O.P et al., 2017). Yogurt is most important fermented dairy products because of its 

beneficial impact on human health (O.Aygun and H.Durmaz, 2017; M.Mataragaset al., 2011). The properties 

of yogurt such as acidity, free fatty acid, aroma compounds, nutritional value, sensory attributes, are 

influenced by chemical composition of milk, processing conditions, ingredients added during formation 

process and mainly activity of starter culture during the fermentation stage (O. Aygun and H. Durmaz, 2017; 

A.Y. Tamimeet al., 1999; G. Bonczaret al., 2002, A.G. Cruz et al., 2010). Potato constitutes such as 

“resistant potato starch”, vitamin C, lutein and the content of chlorogenic acid, phenolic compounds are 

important for human health due to their physiological beneficial effects (O.Aygun and H.Durmaz, 2017). 

An objective of this is to develop a new type of yogurt by fermenting milk with potato juice and to examine 

the physio-chemical and microbiological attributes (O.Aygun and H.Durmaz, 2017). Yogurt can be 
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produced from a range of milk types including bovine milk which is most popular raw ingredient and small 

volume of other milk used for yogurt formation (Hank Thi Hong Nguyen et al., 2014; Tamime and Robinson, 

2007). The chemical composition of milk varies between species and these kinds of difference make an 

impact on yogurt production the and properties of final product (Hank Thi Hong Nguyen et al., 2014). Raw 

milk curd is prepared by allowing raw milk to natural fermentation without adding any inoculum (Tulsi 

K.Joishy et al., 2019). Boiled milk curd is prepared by adding an inoculum from the previous batch to boiled 

milk for fermentation (Tulsi K. Joishy et al., 2019). Fermented dairy products are produced by specific 

organisms that result in a decrease in pH which can lead to coagulate milk proteins (Tulsi K. Joishy et al., 

2019; Dewan and Tamang, 2007; Kabak and Dobson, 2011). 

 

2. Starter culture: 

 
Table.1: Starter culture and sources. 

 

Starter cultures 

 

Sources Reference 

Streptococcus 

thermophilus 

Plant (Cornus mass), 

yogurt, other dairy 

products. 

(Michaela Michaylova et al., 2007, Enes Dertli, 

2014, D. Mora  et al., 2002). 

Lactobacillus bulgaricus Plant (Cornus mass), 

yogurt, cheese, tarhana (a 

fermented food made of 

mixture of cereal, yogurt 

and thyme) 

(Michaela Michaylova et al., 2007, Valèrie 

Coeuret et al., 2003, Maria Tufail et al, 2011, 

Ozlem Erdogrul and Feryal Erbiril, 2006). 

 

Lactobacillus casei Yogurt, cheese, tarhana (a 

fermented food made of a 

mixture of cereal, yogurt 

and thyme) 

(Ozlem Erdogrul and Feryal Erbiril, 2006). 

 

sssLactobacillus 

acidophilus 

Drinking yogurt, honey, 

infant faeces 

(Hassan Pyarand K.K Peh, 2013, Mohamed 

Mustafa Aween et al., 2012, B.Bogovic-

Matijasic et al., 1998). 

Lactobacillus paracasei Kefir grains, abnormal 

fermented milk, grape 

sourdough 

(Stavros Plessas et al., 2020, S. 

Sunthornthummas et al., 2016, Eunice 

Cassango IIha et al., 2014). 

Bifidobacterium lactis Fermented milk and other 

dairy products 

(Leo melle et al., 1997, Qingqing Li et al., 

2010). 

 

3. Medium and substrate: 

The present study was designed to microbial yogurt formation using different types of milk and other raw 
materials. The yogurt prepared from the starter culture, potato juice with cow milk at a different 

concentration, cashew nut milk with cow milk at different ratio, buffalo milk, cow milk, goat milk. Curd 

formation by starter culture as a Lactobacillus bulgaricus and Streptococcus thermophilus isolated from milk 

and other dairy products (Rashed Rhis compound give yogurt its distinct flavours (A. Nahar et al., 2007). 

These volatiles are depending on a different type of milk (A. Nahar et al., 2007). Different types of milk 

have impact on physical characteristics of yogurt (A. Nahar et al., 2007). Different types of milk and 

chemical composition of milk can affect the yogurt during a storage period (A. Nahar et al., 2007). Yogurt 

prepared form buffalo milk and cow milk and goat milk also a good source of milk (A. Nahar et al., 2007). 

Yogurt prepared by using starter culture, Sugar, each whole milk and other raw materials. Before preparation 

of yogurt, initial quality of collected milk samples was measure by several tests like acidity, specific gravity, 

fat, total solids, proteins(A. Nahar et al.,2007). Yogurt formation by a combination of potato juice and cow 

milk also can be good source due to its better nutritional values (O. Aygun and H.Durmaz, 2017). Potato 

juice is used at a different concentration of 0.5%, 1%and 1.5% with cow milk but without using a starter 

culture (O.Aygun and H.Durmaz, 2017). These samples of yogurt were analysed at 7 day intervals 1st and 

7th and 15th days (O.Aygun and H.Durmaz, 2017). Potato and its products are of economic significance. 

Potato constitutes such as phenolic compounds correlate with good antioxidant activity contributing to 

anticarcinogenic action (O.Aygun and H.Durmaz, 2017). Potato also has resistant potato starch which have 

more beneficial effects like hypocholesterolemic effects, inhibition of fat accumulation and potential to 

prevent a different human disease like diabetes, obesity, inflammatory bowl disease, cancer (O.Aygun and 
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H.Durmaz, 2017). Yogurt preparation from combination of cashew nut milk and cow milk at a different ratio 

can be used (Olatidoye, O.P et al., 2017). For this kind of yogurt production, a ratio of cashew nut milk and 

cow milk  90:10, 80:20, 70:30, 60:40, 50:50, 100:0 was taken (Olatidoye, O.P et al.,  2017). Aims to find 

substitute for yogurt formation with high protein content of balanced amino acid composition and most 

important high digestibility (Olatidoye, O.P et al., 2017). The mixture of milk sample was inoculated with a 

starter culture and adamly starch and Ricadan FS were added to provide a stabilizers and emulsifier to the 

nutritional value of main ingredients together without any separation (Olatidoye, O.P et al., 2017). A yogurt 

with high protein content has gained increased interest of the consumers (Camilla Elise Jorgensen et al., 

2019). Protein is a major component in the formation of yogurt (Camilla Elise Jorgensen et al., 2019). The 

difference between protein content and protein composition among commercially yogurts and concentrated 

fermented milks leads to the great variations in physical and sensory properties (Camilla Elise Jorgensen et 

al., 2019). The fat content of yogurt varies from 0 to 10% in high protein yogurt but it is usually between 0.5 

to 3.5% fat (Camilla Elise Jorgensen et al., 2019; Lucey and Singh, 1997). Lactose is one of the macro 

components of the high protein yogurt that influence the heat denaturation of whey proteins (Anema 2000; 

Anema, Lee, and Klostermeyer, 2006), which in turns can influence the structure of yogurt (Camilla Elise 

Jorgensen et al., 2019; Anema et al., 2004; Dannenberg and Kessler, 1987; Jorgensen et al., 2015; McKenna 

and Anema, 1993). Protein content of yogurt can be increased before fermentation by adding materials, by 

evaporating, by membrane filtration, alternative after fermentation with use of straining mechanical 

separation or membrane filtration (Camilla Elise Jorgensen et al., 2019). Yogurt is one of the popular 

fermented milk products and has taken much attention with advent of probiotic in yogurts and other dairy 

products (Rabia Ashraf and Nagendra P. Shah*, 2011). In recent years, yogurt has been used as a vehicle for 

probiotic bacteria (Rabia Ashraf and Nagendra P. Shah*, 2011). To improve health from probiotic yogurts, 

5 to 6 strains of probiotics organisms added with starter culture of Streptococcus thermophilus and 

Lactobacillus bulgaricus(Rabia Ashraf and Nagendra P. Shah*, 2011). The level of aroma compounds is 

much greater than either of two single cultures due to their associative growth and mutual stimulation (Chen 

Chenet al., 2017). The role of these starter cultures in yogurt formation is milk acidification, synthesis of 

aromatic compounds and development of viscosity and texture (A. Zourari* et al., 1992). The acid 

production and carbohydrate metabolism that two activities are conducted by these two starter cultures (A. 

Zourari* et al., 1992). These cultures also have some consequences like do not play role in human gut (Rabia 

Ashraf and Nagendra P. Shah*, 2011). That is the reason that recent trend is to add Lactobacillus acidophilus, 

Bifidobacterium spp. and Lactobacillus casei to yogurt formation (Rabia Ashraf and Nagendra P. Shah*, 

2011). The biochemical process of flavour compound formation by lactic acid bacteria including glycolysis, 

proteolysis and lipolysis (Chen Chenet al., 2017). The flavour related properties of lactic acid bacteria mostly 

depend on the starter culture used in yogurt formation (Chen Chen et al., 2017). Lactose is present in milk 

which also the major energy and carbon sources for the growth of lactic acid bacteria (LAB) (Chen Chen et 

al., 2017). Lactic acid bacteria help to converts lactose to lactic acid which is responsible for the 

characteristic acidic taste of yogurt (Chen Chen et al., 2017). In lactose metabolism, the metabolic products 

are produced as an aroma compound such as acetaldehyde, ethanol, diacetyl (Chen Chen et al., 2017). The 

acetaldehyde is highly used as an aroma compound of yogurt for the good flavour (Chen Chen et al., 2017). 
The proteolysis of casein is also an important biochemical pathway for flavour formation in yogurt (Chen 

Chen et al., 2017). Lipids are also can be sources of aroma compounds for yogurt (Chen Chenet al., 

2017ashid Anjum et al., 2007). In this yogurt formation an isolated cultures are used as a combination with 

the ratio of 1:1 at the rate of 2.0 to 2.50% (Rashed Rashid Anjum et al., 2007).  Lactic acid bacteria produce 

400 volatile compounds which are derived from diverse chemical composition of milk (A. Nahar et al., 

2007). T). 

 

4. Factors affecting yogurt fermentation: 

           Mainly the two factors can be affecting the fermentation process of yogurt. The two factors are 

“pressure” and “temperature”. 

 

1. Temperature: The temperature of incubation of production process of yogurt has main effects on 

physical properties of final products. It is due to significant impact on formation of gel and acidification rate 

of yogurt (Laligant, Famelart, Paquet, & Brulé, 2003; Lee & Lucey, 2003; Purwandari, Shah, &Vasiljevic, 

2007; Sodini, Remeuf, Haddad, & Corrie, 2004; Tamime &Robinson, 1999; Wu et al., 2009; Maria J. Motaet 

al., 2019). High temperature can defect final product, like whey separation(Lee & Lucey, 2003, 2004; 

Purwandari et al., 2007;Maria J. Motaet al., 2019  ), a week network of protein with microstructure(Lee & 

Lucey, 2004;Lucey & Singh, 1997; Maria J. Motaet al., 2019), a decrease in firmness of gel, viscosity, 

smoothness, and decrease in desirable physical properties(Tamime & Robinson, 1999; Wu et al., 2009; 
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Maria J. Motaet al., 2019). Low temperature range can be affects with the higher production time and costs, 

some improvement of several physical properties, more viscous, smoother and slimy also when temperature 

reduced (Hammelehle, Schkoda, & Kessler, 1998; Lucy, Tamehana, Singh, & Munro, 1998; Nguyen, Ong, 

Kentish, & Gras, 2014; Sodini et al., 2004; Maria J. Mota et al., 2019). 

 

2. Pressure: Pressure is second major parameter which can create different effects on yogurt production. 

Pressure can create modification on protein aggregation or disaggregation because of weakness of 

electrostatic and hydrophobic interactions (Funtenberger, Dumay, & Cheftel, 1997; Heremans & Smeller, 

1998; Maria J. Motaet al., 2019). High pressure may produce final products with improves in texture 

properties and water holding capacity (Anema, 2010; Cadesky, Walkling-Ribeiro, Kriner, Karwe, & Moraru, 

2017; Kaur, Kaushik, Rao, & Chauhan, 2013; Sikes, Tobin, & Tume, 2009; Yang et al., 2015; Maria J. 

Motaet al., 2019). Pressure and temperature may also influence the metabolic activity of microorganisms. 

When temperature decrease, the slower enzymatic reaction, membrane solidification because of slower 

microbial growth is occur (FDA, 2003; Rita Pinheiro Lopes, 2018). For instance, the increase pressure 

slowed down fermentation of yogurt, but fermentative profile is similar to atmospheric pressure at 0.1MPa 

obtained at 10MPa (Rita P. Lopes et al., 2019). Higher fermentation rates get at a 43⁰C temperature (Rita P. 

Lopes et al., 2019). Therefore, the inhibitory effects of pressure are increase when temperature range is 

decrease (Rita P. Lopes et al., 2019). 

 

3. pH: Another parameter is pH of yogurt production. pH is one of the most important physicochemical 

parameters in the production of yogurt (Rita Pinheiro Lopes, 2018). At the industrial level, yogurt production 

process is considered finished when the pH of yogurt is reached at 4.5 (Hui et al., 2012; Rita Pinheiro Lopes, 

2018). This range of pH is corresponding to the isoelectric point for casein (Hui et al., 2012; Rita Pinheiro 

Lopes, 2018). 

 

5. Methods of yogurt production: 

There are two types of methods like enzymatic methods and chemical methods which can be used for the 

yogurt production. 

 

1. Enzymatic method: In enzymatic methods, many enzymes are available for the fermentation of 

yogurt.  

 Transglutaminase: Transglutaminase an enzyme that can be used for yogurt fermentation. This enzyme 
can help to increase gel strength, stability, viscosity, and a water holding capacity of yogurt (Yokel and 

Erdem, 2010; Sanli et al., 2011; Loveday et al., 2013; P. Fernandes and F. Carvalho, 2016). 

Transglutaminase decreases the acidification of yogurt during the storage period and it gives the better 

distribution of proteins in gel as compared to the untreated yogurt (Yüksel and Erdem, 2010; Sanli et al., 

2011; Loveday et al., 2013; P. Fernandes and F. Carvalho, 2016). Transglutaminase with a high pressure 

processing of milk is beneficial for the improvement of textural and sensorial characteristics of yogurt 

(Tsevdou et al., 2013; P. Fernandes and F. Carvalho, 2016). Transglutaminase is work as cross-linking of 

proteins in fermented milk which is the major reason to improvement of functional properties of fermented 

milk such as yogurt (Christopher Beermann and JuliaHartung, 2012). Transglutaminase is used in yogurt 

like products to prevent syneresis or to make texture firmer and smooth (Lorenzen et al. 2002; Marek 

Kieliszek& Anna Misiewicz, 2014). It can modify casein which make it beneficial enzyme to manufacture 

dairy products with a better consistency and structure. In enzymatic method of yogurt production, milk is 

incubated with the enzyme transglutaminase (Ozer et al. 2007; Marek Kieliszek& Anna Misiewicz, 2014) 

to give the firmness and creamy consistency as well as dry and smooth curd surface. This kind of formation 

is the results of a reduction in syneresis (Lorenzen et al. 2002; Marek Kieliszek& Anna Misiewicz, 

2014).Transglutaminase with a milk cannot create a significant change on chemical properties, but it can 

improve the physical properties like increase the viscosity and prevent whey separation (P. Fernandes and 

F. Carvalho, 2016) .  

 Protease: For the yogurt production, milk treat with proteolytic enzymes are May beneficial as good 
physical properties (Mustafa A. Gassem and Joseph F. Frank, 1991). Proteolytic enzymes like protease 

catalysed the protein degradation (Mustafa A. Gassem and Joseph F. Frank, 1991). 

 Proteinase: Proteinase is another most important enzyme that converts milk casein to free amino acids 
and peptides which are the necessary factors for growth and acid production (Law and Haandrikman, 1997; 

MaytiyaKonkit and Wonyong Kim, 2016). 
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 Lipase: Lipase also can use in fermentation of dairy products. It cans breakdown and mobilization of 
lipids within the cells of organisms (Beisson et al., 2000; MaytiyaKonkit and Wonyong Kim, 2016). Lipase 

hydrolysed triglycerides to fatty acids and glycerol, and mono or diglycerides which are important 

compounds to flavour development (McSweeney and Sousa, 2000; MaytiyaKonkit and Wonyong Kim, 

2016). 

 Amylase: Amylase is an enzyme that can be used in yogurt production. Amylase catalyses the starch 
hydrolysis and produce a glucose, maltose like sugars (Gupta et al., 2003, Kandra, 2003, Rajagopalan and 

Krishnan, 2008, MaytiyaKonkit and Wonyong Kim, 2016). Milk starch is hydrolysed by enzymes amylase 

which converted into firstly dextrin and then into maltose (Guzmán-Maldonado et al., 1995, MaytiyaKonkit 

and Wonyong Kim, 2016). Chemical matter of yogurt fermentation also has some impacts.  

 

2. Chemical method: Many studies have been conducted on chemical matter or influence of oxygen on 

yogurt fermentation as well as lactic acid bacteria (H. Horiuchi, et al., 2009).Oxygen have an impact with 

starter culture lactobacillus bulgaricus and Streptococcus thermophilus in yogurt fermentation (H. Horiuchi, 

et al., 2009). This kind of influence of oxygen mainly observed in manufacturing of set yogurt fermentation 

(H. Horiuchi, et al., 2009). In set yogurt fermentation reduce amount of dissolved oxygen (DO) 

concentration in yogurt and incubate at a low temperature (H. Horiuchi, et al., 2009). The reduced dissolved 

oxygen and lower temperature both factors are helpful to better set yogurt fermentation with a smooth texture 

and strong structure of yogurt (H. Horiuchi, et al., 2009). 

 

6. Recovery of organisms: 

          Bacterial survival rate can be used as a recovery rate of the fermentation organisms lactobacillus 

bulgaricus and Streptococcus thermophilus (R. H. Davidso et al., 2000). Storage period of yogurt have a 

major effect on the recovery rate of organisms (R. H. Davidso et al., 2000). In frozen yogurts initial bacterial 

counts recovered from yogurt may not decline over the 11 weeks of storage period (R. H. Davidso et al., 

2000). Recovery rate of Streptococcus thermophilus is significantly different between probiotic yogurt and 

traditionally available yogurt (R. H. Davidsoet al., 2000). Recovery of Streptococcus thermophilus is higher 

in yogurt with a probiotic culture for 5 to 11 weeks (R. H. Davidso et al., 2000). Although the probiotic 

cultures have not the significant influence of numbers of lactobacillus bulgaricus and Streptococcus 

thermophilus (R. H. Davidso et al., 2000). 

 

7. Characteristics of yogurt with respect to acceptance as a food: 

Characteristics of yogurt formed by different sources is can observe by the physical or sensory analysis, 

chemical analysis, microbiological analysis. This analysis helps to get idea that which kind of raw materials 

and milk in yogurt formation are useful for health benefits and to get criteria for the acceptance as a food. 

 

1 Physical and sensory analysis: Three main factors of physiological analysis are flavour; texture and 

colour/appearance were examined. 

 
Table.2: physical and sensory analysis of yogurt (Yonca Karagul-Yuceer and MarryAnne Drake, 2017). 

 

Flavour Flavour shall possess a clean acid flavour, free from undesirable flavours such as 

bitter, rancid, oxidized, stale, yeasty, and unclean. Flavour ingredients shall be 

uniformly distributed; flavour shall be pleasing, characteristics of flavouring 

used. Flavour shall not be harsh or unnatural.   

Texture/body Texture shall be possessing a firm, custard like body with smooth homogenous 

texture. A spoonful shall be maintaining its form without displaying sharp edges. 

Colour/appearance Appearance shall be clean, natural colour with smooth appearance, unflavoured 

yogurt may be a bright- white and off-white colour, surface should appear smooth 

and not exhibit excess whey separation or surface growth or discolouration. 

 

2. Chemical analysis: 

The chemical analysis includes parameters are pH, titrable acidity, moisture content, total solids, ash content, 

fat content. 

 pH measurement:  The pH was determined at room temperature using a digital pH meter. The pH 
meter was calibrated with buffer standards of pH 4 and pH 10 prior to use (Joseph A.O. Olugbuyiro 

and Joy E. Oseh, 2011). 
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 Titrable acidity: This was determined by titration 15 ml of yogurt with 0.1M sodium hydroxide 
until the substance reached pH value 8.2 . Corresponding to the endpoint of phenolphthalein (Joseph 

A.O. Olugbuyiro and Joy E. Oseh, 2011). 

 

   Titrable acidity   =   Titre value×90×100 

          Volume of sample×1000Eq.1 

 

 Moisture content: Each yogurt product was placed in oven at 105 C for 3 h. Reading was taken at 
a constant weight. The moisture content was then expressed as the percentage of dry weight of sample 

(Joseph A.O. Olugbuyiro and Joy E. Oseh, 2011). 

 Total solids: The weight of residue obtained from moisture content analysis was expressed as 

percentage total solids using the formula below: 

 

  Total solids (%) = (weight of dish+ dry yogurt)-(weight of dish)/weight of sample ×100   Eq.2 

 

 Ash content: The ash content is expressed as the inorganic residue left as a percentage of the total 
weight of yogurt incinerated (Joseph A.O. Olugbuyiro and Joy E. Oseh, 2011). 

 Fat determination: The extracted fat is dried to a constant weight and expressed as percent fat per 
weight (Joseph A.O. Olugbuyiro and Joy E. Oseh, 2011). 

 

3. Microbiological Analysis:  

Microbiological analysis is necessary to determine the microbiological changes of yogurt during storage 

stages (O. Aygun and H.Durmaz, 2017). Total viable count appeared to be high because the microorganisms 

used as a starter culture are still present in yogurt samples but which would have stopped growing (Olatidoye, 

O.P et al., 2017). Coliform count and yeast and mould count are also the part of microbiological analysis of 

yogurt (A.Nahar et al., 2007). 

 

 

8. Storage condition: 

Storage is one of the most important parameters for yogurt production. The physical, chemical, and 

microbiological changes can be determining the storage and shelf life of products (Mahendra Pal et al., 

2015). During storage, the volatile compounds in yogurt may change which changes depending on culture, 

mix formulation and storage condition (Hefa Chang, 2010)Acidification of yogurt is mainly responsible due 

to a storage condition (E. mani-López et al., 2014). That is the reason that pH values of yogurt and another 

fermented milk decreased due to storage (E. Mani-López et al., 2014). pH value and acidity of yogurt may 

change during the storage condition that changes can be the reason of activity of lactic acid bacteria (E. 

mani-Lópezet al., 2014). Firmness of fermented dairy products such as yogurt can be change during storage 

period (E. mani-Lópezet al., 2014). Adhesiveness is another factor of yogurt that is strongly linked with a 

firmness of yogurt (E. mani-Lópezet al., 2014). Larger value of firmness is associated with the low value of 

adhesion (E. mani-Lópezet al., 2014). Different storage conditions can affect the spray-dried yogurt which 

used as inoculum for the fermentation of milk (Caterina Bateret al., 2019). Spray-drying technique is widely 

used in foods and pharmaceutical industries because it has an ability to transform a liquid feed into the dry 

matter (Caterina Bater et al., 2019). This kind of technique can be used long term preservation methods for 

liquid and semi-liquid food products like a yogurt (Caterina Bater et al., 2019). Survival of microorganisms 

in a yogurt like products depends on many factors including storage conditions (Caterina Bateret al., 2019). 

The acidification by lactic acid bacteria present in a dried yogurt is used to indicate the injuries cause by 

different condition of water activity, time and temperature during storage period (Caterina Bater et al., 2019). 

Packaging, handling, transportation of yogurt powder is much easy than for yogurt. Low moisture content 

and water activity of yogurt powder make easy to store it (P. Kumar and H. N. Mishra, 2004). The shelf life 

of dry yogurt at a 21 ⁰C temperature is good up to 6 months when ascorbic acid and monosodium glutamate 

are added prior to spray-drying (Porubcan and Sellers, 1975; P. Kumar and H. N. Mishra, 2004). Storage 

condition of yogurt has major impacts on bacteria present in yogurt (P. Kumar and H. N. Mishra, 2004). 

Yogurt bacteria can survive better during storage at 5 to 10 ⁰C⁰C than at a room temperature (Nikolova, 

1975; P. Kumar and H. N. Mishra, 2004). In freeze-dried yogurt, the survival of yogurt bacteria for a shorter 

period because of higher moisture content (P. Kumar and H. N. Mishra, 2004). Viability of lactobacillus 

bulgaricus and Streptococcus thermophilus is determine initially and after storage for 1.5 months (P. Kumar 

and H. N. Mishra, 2004). The optimal condition of storage of yogurt for good survival of starter culture is 4 
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to 6 ⁰C in polyethylene or foil package (Karadimov et al., 1975; P. Kumar and H. N. Mishra, 2004). Contents 

of lactic acid bacteria decrease in sweet yogurt and fruit yogurt during storage at 4 ⁰C for 15 months (Radaeva 

et al., 1982; P. Kumar and H. N. Mishra, 2004). Storage condition has impacts on the quality and nutritional 

value of products (P. Kumar and H. N. Mishra, 2004). Changes are much less when yogurt is store at a 4 ⁰C 

temperature. Amounts of phospholipids are decreased while monoglycerides, 1, 2 &1, 3 –diglycerides and 

free fatty acids are increased (P. Kumar and H. N. Mishra, 2004). Thus, the storage condition is a major 

factor that can affect physical, chemical and microbiological characteristics of yogurt (P. Kumar and H. N. 

Mishra, 2004). 

 

9. Innovative strategies in yogurt production: 

In yogurt formation, different innovative techniques are also useful to make an appropriate yogurt 

production. Homogenization is one of the techniques that can be used for the yogurt production (Panagiotis 

Sfakianakis et al. 2014). Milk homogenization included the application of pressure, high velocity flow of 

milk, or high frequency (Panagiotis Sfakianakis et al. 2014). Heat stress and temperature gradient like 

parameters also contributes to the homogenization process (Panagiotis Sfakianakis et al. 2014). By using 

ultra high pressure, increase in the amount of caseins and calcium phosphate is occur (Panagiotis Sfakianakis 

et al. 2014). It can be improving the texture, firmness, reduce syneresis, and increase the water holding 

capacity of yogurt (Panagiotis Sfakianakis et al. 2014). Ultra sounds techniques used for the generate 

pressure, temperature, shear gradients and thus used as alternative method to homogenize milk (Panagiotis 

Sfakianakis et al. 2014). Microfluidization is another most common method to manufacture yogurts and 

other milk products (Panagiotis Sfakianakis et al. 2014). From microfluidized milk we can get non fat (0%) 

yogurts with increased syneresis, reduce viscosity and firmness (Panagiotis Sfakianakis et al. 2014). Pulse 

electric field treatment is useful parameter to the yogurt formation. Pulse electric field principle is to 

destabilize the microbial cells with high pressure pulse. It can provide a texture and water holding capacity 

to yogurt (Panagiotis Sfakianakis et al. 2014). Innovative production of yogurt like products are successful 

by using prebiotic or probiotic organisms and by adding some compounds which are useful to give a flavour 

to yogurt. Flavour is the important factor for food products and it can determine its acceptability to the 

consumers. The different flavour of yogurt is by lactic acid and a mixture of aroma compounds in which 

volatiles are already present into the milk and specific kind of compounds may produce from milk 

fermentation (Imhof et al., 1994; Ott et al., 1997; Tamime and Deeth, 1980; Hefa Cheng, 2010). More than 

90 different volatiles compounds are identified in yogurt like as carbohydrates, alcohol, aldehydes, ketones, 

acids, esters, lactones, pyrazines, furans derivatives, and sulphur containing compounds (Marshall, 1982; 

Ott et al., 1997; Hefa Cheng, 2010). The flavour compounds in yogurt are divided into four major groups 

are as follow; 

a. Non volatile acids: lactic, pyruvic, oxalic succinic (Hefa Cheng, 2010). 

b. Volatile acids: acetic, propionic, butyric (Hefa Cheng, 2010). 

c. Carbonyl compounds: acetaldehyde, acetone, acetoin, diacetyl (Hefa Cheng, 2010) 

d. Miscellaneous compounds: certain amino acids, component formed by degradation of proteins, fat and 

lactose (Kang et al., 1988; Tamime and Robinson, 1999; Hefa Cheng, 2010). 
 

One of the major pathways to produce flavour compounds inn yogurt is by lipolysis or oxidation of fatty 

acids in milk fat (Hefa Cheng, 2010). 

By adding a probiotic or prebiotic inn the yogurt production to enhance the quality of yogurt and increase 

the acceptability to the consumers. Lactobacillus rhamnous, Lactobacillus pentosus, Lactobacillus 

plantarum, Lactobacillus casei are the mainly used as probiotic organisms in the yogurt production 

(Mohamed A. Farag et al., 2021). Lactobacillus rhamnous probiotic was found in human breast milk (Liu, 

W et al., 2020;Mohamed A. Farag et al., 2021) and yogurt containing Lactobacillus rhamnous can reduce 

low grade inflammation and risk of periodontal disease (Mohamed A. Farag et al., 2021; Yuki, O et al., 

2019; Burton, K. J. et al., 2017). Lactobacillus pentosus also found in human breast milk and used in yogurt 

production (Jamyuang, C et al., 2019;Mohamed A. Farag et al., 2021). Addition of Lactobacillus pentosus 

produce more acidic and sweetest yogurt compared with the regular yogurt (Saxami, G et al., 2016; 

Mohamed A. Farag et al., 2021). Lactobacillus plantarum is used as probiotic organisms which is versatile 

and is widely present species and part of the gut microbiota (Johansson, M. Let al., 1998; Mohamed A. 

Farag et al., 2021). Lactobacillus plantarum with yogurt can be improving immune system and decrease 

stress markers (Nishimura, Met al., 2016; Mohamed A. Farag et al., 2021). Consumption of yogurt with 

Lactobacillus plantarum can improve prediabetic state by reducing HbA1c level, insulin resistance and 

chronic inflammation (Toshimitsu, Tet al., 2016; Mohamed A. Farag et al., 2021).Lactobacillus casei is a 

probiotic organism which have several health- promoting properties(Hill, D.; Sugrueet al., 2018; Mohamed 
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A. Farag et al., 2021). It can alter the minor volatiles production and levels of key volatiles compounds 

which is result in a sensory evolution (Dimitrellou, Det al., 2019; Mohamed A. Farag et al., 2021). Besides 

the species of lactobacillus, Bifidobacterium species can also be used as a probiotic in milk fermented 

products (Dias, P. G. I et al., 2020; Mohammadi, R et al., 2017; Mohamed A. Farag et al., 2021). 

Bifidobacterium animalis subslactis is one of the most important organisms which are used as a probiotic in 

fermented milk products including yogurt (Mohamed A. Farag et al., 2021; Jungersen, Met al., 2014). 

 

10. Spoilage of yogurt: 

Yeasts and moulds are majorly responsible for the spoilage of yogurt. These kinds of organisms are not 

affected by low pH. Poor quality of milk, unsuitable starter culture, unclean utensils, unfavourable conditions 

like temperature of incubation, these are the parameters which can cause spoilage of yogurt (De, 1980; 

Mahendra Palet al., 2015). Yeast counts of greater than 100 cfu/g of yogurt which tend to spoil quickly the 

production (El- Bakri et al., 2009; Mahendra Palet al., 2015). Raw milk with high microbial content causes 

spoilage of yogurt due to reduction in the quality of yogurt (Pal, 2012; Mahendra Palet al., 2015). Table, 

floor, other sites of working area without good sanitary condition are the major sources of yeasts and moulds 

that causes a spoil(Pal, 2012;Mahendra Palet al., 2015)  . A large number of microbes like bacteria including 

Bacillus subtilis, Enterococcus fecalis, Pseudomonas aeruginosa, Protues, streptococcus agalactiae, 

Staphylococcus epidermidisand fungi including Alternaria, Aspergillus, Cladosporium, Mucor, Neurospora, 

Penicillium, Rhizopus, Saccharomyces which cause spoilage (Pal, 2013;Mahendra Pal et al., 2015). Spoilage 

is perceived by the mould formation on the surface of yogurt, discolouration, off-odours etc. (Mahendra 

Palet al., 2015). 

 

11. Conclusion and future scope:  

Microbial yogurt production may be achieved by using different starter culture, different types of milk and 

raw materials, optimal temperature of incubation and high pressure, suitable enzymes, optimal storage 

condition , by adding flavours and probiotic organisms. To make a good yogurt and yogurt like products, it 

is necessary to compare a yogurt formed through physio-chemical analysis and microbiological analysis. To 

provide a product which are acceptable to consumers? Yogurt formation by locally isolated culture, buffalo 

milk, combination of potato juice at a specific concentration with cow milk, combination of cashew nut milk 

and cow milk with a specific ratio were useful sources are good as compared with commercially prepared 

yogurt as comparative analysis. Homogenization, ultra-high pressure, ultra sound, microfluidization, pulse 

electric field like techniques can be used as innovative methods for yogurt production. Low temperature and 

high pressure are beneficial to make an appropriate yogurt. Different enzymes are useable for yogurt 

production like transglutaminase, proteases, proteinase, lipase, and amylase. A large amount of volatile 

compounds and probiotic organisms are used as innovative strategies for the yogurt production.  These all 

sources are also beneficial for the improvement of health and to prevent diseases for a consumer. We can 

improve or evaluate the quality of yogurt by using different sources and raw materials which includes 

beneficial compounds for consumer’s health. 
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