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Abstract: Yogurt has been recognized as a nutritious food with numerous health benefits due to its probiotic content and 

high protein   levels. In recent years, there has been a surge of interest in improving the functional characteristics of yogurt 

by using plant-based nutraceuticals. These bioactive chemicals,produced from diverse plant and dietary sources, have extra 

health-promoting benefits than basic nutritionThe integration of plant-based nutraceuticals into yogurt presents an 

innovative approach to creating functional dairy products with targeted health benefits, appealing to health-conscious 

consumers.Therefore, we reviewed the latest trends and advancements in the development of functional yogurt enriched 

with plant-based nutraceuticals. Moreover, we reviewed the role of different plant-based nutraceuticals, such as 

polyphenols, flavonoids, antioxidants, and prebiotics, in enhancing the nutritional value and health benefits of functional 

yogurt. Introducing plant-based nutraceuticals into yogurt improved a variety of physical features such as pH levels, 

titratable acidity, rheological characteristics, and water holding capacity. It has been shown that adding healthy nutrients 

to yogurt enhances gut health,cardiovascular health, as well as lessen metabolic disorders. All things considered, adding 

plant-based nutrients to yogurt is a viable way to create functional dairy products that meet consumers' changing health 

needs and improve their general well-being. 
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I. INTRODUCTION 

 
Nowadays, Customers are much more aware of how 

much they consume each day. Due to the emergence of 

various nutritional deficiencies like protein, vitamin and iron 

deficiency which leads to anemia, goiter, cardiovascular 

diseases, risk of developing cancers and autoimmune diseases 

etc. The increased demand for healthy and nutritional food 

items with added health benefits is mostly due to the world 

population's exponential growth. Fortification, according to 

the Food and Agriculture Organization (FAO),  intentional 

addition of various nutrients to food to increase nutritional 

quality while reducing the risk to public health (Hassani et al., 

2023a). According to nutrition professionals, fortifying food 
with functional ingredients is the most effective strategy to 

boost total nutritional content (Hashemi Gahruie et al., 

2015).Yogurt is a popular dairy product made by fermenting 

Lacto-bacillus under controlled conditions.Consumers have 

always recognized yogurt as a health-promoting food that 

boosts the immune system and aids digestion; so, yogurt with 

high functional components is a type of fortified food product 

that is well recognized and accepted.Various yogurt 

formulations are now being developed to enhance the 

nutritious benefit, safety, and health features of goods while 

also meeting rising customer demand for such yogurt 
(Rashwan et al., 2023). Yogurt consumption boosts vitamins, 

minerals, antioxidants, and antimicrobial properties while 

also helping to reduce chronic diseases, musculoskeletal 
system, urogenital system, intestinal disorders, 

immunological illnesses, allergies, neurological diseases, 

cognitive system diseases, weight control, obesity, 

retirement, and oral health (X. Chen, 2024). Furthermore, 

fortification with functional ingredients must provide 

numerous nutrients with health advantages, such as calcium, 

in order to reduce the incidence of fractures and strengthen 

the skeletal system (Hashemi Gahruie et al., 

2015).Incorporating natural compounds such as coffee 

extract, Spirulina spp., cocoa polyphenols, turmeric, and 

saffron into yogurt shown bioactive properties such as 

antibacterial, antioxidant, anti-inflammatory, and 
neuroprotective benefits (de Souza et al., 2024).There is also 

an increasing movement towards incorporating functional 

compounds from natural sources like plant extracts provide 

antioxidant activity and antimicrobial activity, which allows 

a lesser environmental impact (Ribeiro et al., 2021). 

 

This review aims to describe how fortifying yogurt with 

functional ingredients from various natural sources (cereals, 

legumes, plants, vegetables, fruits, and seafoods) has the 

potential to provide a health benefit by preventing diseases 

and lowering the risk of chronic diseases while also 
strengthening the immune system. 
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Fig 1 Properties of Functional Yogurt 

 

II. YOGURT PREPARATIONS 

AND THEIR TYPES 

 
Some typical terms used to distinguish distinct types of 

yogurt based on their manufacturing methods, texture, flavor, 

rheology, and sensory attributes are traditional yogurt, set 

yogurt, stirred yogurt, Greek yogurt, yogurt drink, and frozen 

yogurt (Fig. 1) (Korkmaz et al., 2021). Standardized milk 

after homogenization ensures regular distribution of fat 

globules, making it suitable for making yogurt. Yogurt has 

natural beneficial elements added to it either during or after 

the fermentation process, but not before it is pasteurized. 

Pasteurization is the method of heating milk to a certain 

temperature for a predetermined amount of time in order to 

destroy bacteria and let yogurt's protein network form. For 
five to six hours, or until the pH increases to 4.4–4.8, yogurt 

bacteria need to thrive at an incubation temperature of 40–

45°C are denoted as MPa (Mega Pascal) and hours 

respectively(Action & Centre, 1926). 

 

 Set Yogurt 

Set yogurt is characterized by its distinct texture and 

curd firmness, which are primarily influenced by processes 

such as homogenization,fermentation and heat 

treatment(Ichimura et al., 2022).Among these qualities, 

texture stands out as the most critical attribute(Sodini et al., 
2004).The set yogurt made by extend shelf life have a smooth 

texture, palatability, curd strength, smoothness and  

quality(Ichimura et al., 2022).According to the scientist(Lee 

& Lucey, 2003), the initial gel structure is formed through the 

action of lactic acid bacteria, which trigger coagulation and 

promote the precipitation of casein aggregates.Heat-treated 

whey protein isolates combined with sodium 

tripolyphosphate treatment enhance the viscosity, syneresis, 

and hardness of yogurt (Cooper et al., 2007).A prebiotic 

fortifier called curdlan, which is a β-glucan, gave the yogurt 
a mild and smooth flavor. β-glucan had no effect on the 

yogurt's fermentation, cell viability, rheology, texture, or 

appearance. β-glucan exhibited strong resistance to shear 

stress and deformation by developing a gel-like network 

structure(Zhao et al., 2020).Green tea and green coffee 

powders, known for their high polyphenol content, notably 

influenced the rheological behavior and gel structure of 

yogurt. Furthermore, they interacted significantly with casein 

micelles(Dönmez et al., 2017). 

 

On addition of apple pomace to the yogurt resulted in 

formation of gelation, reduction in fermentation time and acts 
as  stabilizer(Wang et al., 2019a).Several studies 

demonstrated that type of stabilizers may influence the 

texture and appearance of the yogurt(Cooper et al., 

2007).Fermentation rate and gel network structure of yogurt 

was affected by addition of passion fruit juice, it altered the 

fermentation kinetics, reduced the pH and suppressed the 

growth of other bacteria(Ning et al., 2021a). Siraitia 

grosvenorii extract enhanced the yogurt's antioxidant and 

antimicrobial properties(Abdel-Hamid et al., 2020). 

Additionally, research on adding pink guava powder to 

yogurt has revealed richer dietary fiber, antioxidants, and 
antibacterial qualities(Hassani et al., 2023b).Adding n-3 

polyunsaturated fatty acids (PUFAs) to yogurt that is high in 

α-linolenic acid has been shown to increase its physical 

stability(Dal Bello et al., 2015).The above method of 

formulating set yogurt encapsulate a systematic approach to 

set yogurt production, combining precise ingredient, 
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temperature control, and bacterial fermentation to achieve 

consistent quality and flavor. 

 

 Stirred Yogurt 

Stirred yogurt was made from non-concentrated milk, 

with the fortified taste added only after fermentation.Stirred 

yogurt is associated with the whey off or whey separation due 

to the whey expelled from the gel formation which affect the 
quality of the yogurt(Wang et al., 2020).It is significantly 

influenced by the yogurt preparation process, including 

stirring, smoothing, and chilling(Guénard-Lampron et al., 

2020). Stirring helps to break down the separation of whey 

from the yogurt.The breakdown of gel formation leads to 

affect the sensory attributes of the yogurt such as reduction of 

firmness, viscosity, formation of lumps and expulsion of 

whey(Lucey, 2001). To stabilize the yogurt, stabilizers are 

used for consistency and reduce the syneresis, it may include 

pectin, alginate, carrageenan, xanthan gum, gum 

Arabic(Everett & McLeod, 2005).The uniformness of the 
microstructure of stirred yogurt and also increase in viscosity, 

firmness of gel formation and consistency has been showed 

in the fortification mulberry pomace(Du et al., 2021). 

 

During the storage of stirred yogurt at 4℃ ,post-

acidification leads to an increase in protein particle size and 

strengthens interactions between proteins, partially 

contributing to the formation of the protein network, which in 

turn affects the gelation properties of yogurt during the 

development of cultured dairy products(Lucey, 2004).For the 

source of nutrients such as phenolic compounds and 

antioxidants, Yogurt is supplemented with natural fruits and 
vegetables in both residential and industrial settings(Mattila 

et al., 2006). In the combinations of fruit juices to the yogurt 

provide a benefit to the human body by adding pomegranate 

to the stirred yogurt, there would be a consequent increase in 

the acidification which leads to reduction in the pH and 

increases the syneresis which lower the texture quality of the 

yogurt and showed the negative impact to the microbial 

activity(Pasteur & Koch, 1941). 

 

In the addition functional compound to yogurt impart a 

colour which act as a value added product to the consumer..In 
the supplementation of carrot fibre powder to the yogurt 

showed a greater affinity to the water, therefore it has a 

greater water holding capacity and it doesn’t affect the 

fermentation process (Vénica et al., 2020). 

 

Therefore, the diverse methods outlined of stirred 

yogurt showcase the adaptability inherent in yogurt 

production.Each method uses various ingredients and 

procedures to improve flavor, texture, and nutritional value. 

Thus, the addition of fruit pomace, plant extracts for phenolic 

content, or fiber powders for enhanced nutrition provides a 

diverse variety of customisation choices. 
 

 Flavoured Yogurt 

Flavoured yogurt is made by incorporating functional 

compounds that are rich in nutrients and possess biological 

activity. Their addition promotes solidification and results in 

a decrease in pH(Y. yan Huang et al., 2020).Addition of 

flavours to the yogurt showed a significant improvement in 

firmness, rheology, texture ,adhesion ,aroma and sensory 

properties(Fan et al., 2023).The fruit flavoured yogurt 

showed high antioxidants and high physical 

properties(Matter et al., 2016).The various type of fruit 

flavoured yogurt showed significant effect on microbial 

activity and result with alcoholic aroma and acidic taste(Çon 

et al., 1996). 

 
The incorporation of fruits into yogurt has been 

associated with enhanced antioxidant properties, as fruits are 

rich sources of polyphenols, beta-carotene, vitamins A, C, 

and E, flavonoids, and anthocyanins (Mahmood Qureshi et 

al., 2017). Similarly, adding African bush mango to yogurt 

not only improves its flavor—thanks to compounds such as 

zingiberene, ethyl and methyl esters of cinnamic acid, and 

alpha-curcumene—but also enriches its nutritional profile 

due to the presence of significant amounts of thiamine, 

calcium, niacin, and other micronutrients(I. E. et al., 

2017).Furthermore, In the combination of mango and 
moringa oleifera proved a better flavour and lingering the 

bitter taste and unpleasant odour(Saeed et al., 

2021a).Therefore the flavoured yogurt showed  significant 

nutrients,enhanced flavour for the acceptance of the 

consumer and product valuable over the market. 

 

III. FUNCTIONAL INGREDIENTS IN YOGURT 

 

Functional ingredients or active compounds are derived 

from natural sources such as apple pomace, mango peel, 

spinach, red radish, tomato, cabbage , potato, blueberry, 

hibiscus, monk fruit, rice berry rice, chia seeds, quinoa, 
turmeric, nutmeg, black berry, pepper, fish oil, and seaweeds 

(Rashwan et al., 2023). Flaxseed contains polyunsaturated 

fatty acids omega-3 acids, with a serving of flaxseeds 

providing 7-30% of the Recommended Dietary Allowances. 

Soluble dietary fibers, lignans, and proteins are also provided, 

along with tocopherol and niacin, the two most prevalent 

vitamins in flaxseed(Guiné & De Lemos, 2020).Hibiscus 

contains active compounds that include a range of minerals 

like magnesium, phosphorus, sodium, zinc, and iron, along 

with cyanidin-3-glucoside (an anthocyanin) and folic acid. It 

also possesses phenolic compounds such as gallic acid(Rozan 
et al., 2017). Citric, malic, and tartaric acids, along with 

ascorbic acid, contribute to the acidic fragrance of H. 

sabdariffa calyces. Currently, roselle calyx extract is viewed 

as a promising option for managing chronic conditions like 

obesity, diabetes, and cardiovascular diseases(Singh et al., 

2021).Isabel grape flour contains a high fiber content, 

including notable levels of total fiber, soluble fiber, and 

insoluble fiber per 100 grams of the sample(Leite et al., 

2022).Some active components and their health benefits of 

functional compounds of enriched yogurt shown in Table 1. 

 

IV. PHYSICAL CHARACTERISTICS OF 

FUNCTIONAL YOGURT 

 

 pH 

It has been found that adding powdered Moringa 

oleifera leaves to yogurt lowered pH levels. Due to the 

increased acidity generated by the conversion of lactose in 

milk sugar to lactic acid. As a result, adding moringa dry leaf 
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powder to yogurt reduces the overall pH of yogurt in all 

treatments by accelerating the formation of starter 

cultures(Saeed et al., 2021b).Further investigation into the pH 

of strawberry and blueberry yogurt revealed that a reduction 

in acidity corresponded to an increase in pH value.The 

concentration of lactic acid of blueberry is more as compared 

to the strawberry with yogurt(Ścibisz et al., 2019). 

 
Furthermore, adding pectin from the peel of citrus 

sinensis resulted in an increase in acidity with increasing 

pectin concentration(Arioui et al., 2017). Psyllium husks 

have fibres such as cellulose, hemicellulose and gums which 

helps to maintain pH in yogurt. The pH may have increased 

as a result of more water being absorbed when more psyllium 

husk was added (Bhat et al., 2018).The rate of acidity in 

strawberry yogurt was decreased 2-3 times higher than plain 

yogurt. The rate of acidity was disturbed due to the presence 

of high sugar content in fruits(Kamber & Harmankaya, 

2019).Adding passion fruit to yogurt helped maintain a stable 
probiotic bacterial count while also moderating the rise in 

lactic acid bacteria levels(Ning et al., 2021b).The study 

looked into the possible functional ingredient of including 

olive oil extract (OLE) in cow milk yogurt. The acidity of the 

samples was monitored throughout 35 days of storage. The 

faster increase in acidity observed in the yogurt samples 

supplemented with OLE suggests that OLE may influence the 

metabolic activity of lactobacilli and thermophilus present in 

the yogurt culture. After 14 days of refrigeration, all samples 

exhibited only a slight rise in acidity(Barukčić et al., 2022). 

 

 Titratable Acidity 

One of the most significant advancements in yogurt 

production is the rate of acidification, which aids in the 

balance between fermentation time and gel strength.The 

formation of the gel structure in yogurt results from a three-
dimensional network of milk proteins that forms as acidity 

increases. The shortest fermentation time possible was 

attained when preparing probiotic yogurt supplemented with 

dietary fibre-rich pineapple peel powder(Sah, Vasiljevic, 

Mckechnie, et al., 2016). Milk powder which is used to make 

yogurt has a superior buffering capacity, may result with the 

higher rate of fermentation(Ahmad et al., 2021).Titratable 

acidity of yogurt can also be influenced by the not fat 

substances such as citrates, protein and phosphates, the 

buffering action of these substances increase the titratable 

acidity of yogurt(Şenel et al., 2011).Strawberry yogurt has a 
less acidity than sour berry and blue berry yogurts with 

comparable amounts of lactic acid in the titratable acidity of 

these three types of yogurts(Ścibisz et al., 2019).The addition 

of mulberry pomace to yogurt considerably altered its 

titratable acidity, resulting in higher acidity because mulberry 

fruit contains organic acids like malic acid(Du et al., 2021). 

At the same time, supplementation with pumpkin fiber has no 

changes. 

 

Table 1 Active Components and Health Benefits of Functional Compounds of Enriched Yogurt 

Natural 

functional 

Ingredients 

Added part Type of 

yogurt 

Active 

compounds 

Biological activity References 

Wood Apple Wood apple 
powder 

Set type yogurt Polyphenol, 
vitamins and 

flavonoids 

Antioxidant activity (Parvin et al., 
2019) 

Mango Mango 

pulp 

Set type 

Yogurt 

Beta-carotene 

and vitamin C 

Antioxidant activity (V et al., 2015) 

Strawberry Strawberry 

puree 

Stirred yogurt Anthocyanins Antioxidant activity (Benchikh et al., 

2021) 

Blue berry Blueberry 

flower 

Set type yogurt Polyphenol, 

crude fibre and 

crude protein 

Antioxidant, 

Anti-bacterial activity 

(D. Liu & Lv, 

2019) 

Cranberry Cranberry 

pomace 

Set type and 

stirred type 

yogurt 

Dietary fibre Antioxidant activity as radical 

scavenging capacity 

(Varnaitė et al., 

2022) 

Renealmia 

alpinia 

Pulp pigment Set type yogurt Flavonoids and 

anthocyanins 

Antioxidant activity (Jimenez-

Gonzalez et al., 

2022) 

Soursop Soursop pulp Plain yogurt High fibre 

content and 
p-coumaric acid 

as a phenolic 

compound 

Anticancer activity, 

Antioxidant activity, 
Antidiabetic activity 

(Nandakumar et 

al., 2022) 

Papaya Papaya pulp Stirred type 

yogurt 

Crude protein 

and crude fibre 

Anti-microbial,Antioxidant 

activity and   Anti-inflammatory 

activity 

(Saeed Ahmed & 

Mohamed El 

Zubeir, 2021) 

Pomegranate Pomegranate 

juice powder 

Set type yogurt Polyphenolic 

compound and 

anthocyanins 

Antioxidant activity and DPPH 

radical scavenging capacity 

(Pan et al., 2019) 
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Orange Orange fibre Stirred type 

yogurt 

Total phenols 

and flavonoids 

Antioxidant as 2,2-diphenyl-1-

picrylhydrazyl (DPPH), 

Antimicrobial activity 

(Erkaya-Kotan, 

2020) 

Pineapple Pineapple peel 

powder 

Set type yogurt Fibre, ferulic 

acid, and gallic 

acid 

Antioxidant activity (Sah, Vasiljevic, 

McKechnie, et 

al., 2016) 

Peach Peach fruit 

pulp 

Set type yogurt Tri-glycerates, 

linoleic and 

linolenic 

Antimicrobial activity, Regulate 

Gastro-Intestinal activity and 

circulatory system 

(Kamber & 

Harmankaya, 

2019) 

Broccoli Broccoli sprout 

extract 

Set type yogurt Phenolic 

compound 

Antimicrobial activity (Sadeghi et al., 

2017) 

Pumpkin Pumpkin pulp Set type yogurt Vitamin A, alpha 

and beta 
carotene, and 

cryptoxanthin 

Antimicrobial, 

Anti-inflammatory, 
Anti-ulcerative and 

Antimicrobial Activity 

(Mehriz Abou El 

Samh et al., 
2013) 

Carrot Carrot fibre 

powder 

Stirred type 

yogurt 

Lutein as a 

antioxidant, and 

rich carotenoids 

Antioxidant activity, 

Anti-inflammatory and 

Antimicrobial activity 

(Vénica et al., 

2020) 

Moringa leaf Moringa leaves 

powder 

Set type yogurt Carotene, 

potassium, 

calcium, and 

vitamin 

Anti-inflammatory, 

Antimicrobial, 

Antioxidant activity 

(Akajiaku et al., 

2018) 

Beetroot Beetroot 

extract 

Set type yogurt Carotenoids, and 

betanin 

Antioxidant activity, Anticancer 

activity 

(Ghasempour et 

al., 2020) 

Dill Dill extract Set type yogurt Total phenolic 

content 

Antioxidant activity (DPPH) (Tizghadam et 

al., 2021) 

Olive leaf Olive leaf 

extract 

Set type yogurt Total polyphenol 

content 

Antixidant activity 

 

(Cho et al., 

2020) 

Sweet potato Sweet potato 

pure 

Set type yogurt carotenoids, 

coumarins, 
anthocyani and 

flavonoids 

(myricetin, 

quercetin, etc.) 

Antioxidant, Anti-inflammatory 

activity 

(Lantika et al., 

2021) 

Black carrot Carrot pulp Set type  

yogurt 

Anthocyanins, 

ascorbic acid, 

flavonoids, and 

carotenoids, 

Antioxidant activity (Mehriz Abou El 

Samh et al., 

2013) 

Mint leaves Mint extract Stirred type 

yogurt 

Menthol as a rich 

phenolic content 

Antioxidant, Anti-

inflammatory, antibacterial,anti-

tumour, antiviral activity 

(Farhan et al., 

2020) 

Rice berry rice Riceberry rice 

extract 

Set type yogurt Total phenolic 

content, tannins, 

catechin and 
anthocyanins 

Antioxidant, 

Anti-inflammatory, 

Antidiabetic and 
Antihyperlipidemic activity 

 

 

(Leite et al., 
2022) 

Chia seeds 

 

Chia seeds 

extract and 

whole part 

 

Set type and 

stirred yogurt 

 

High fibre, 

protein, omega 3 

fatty acids, 

calcium and 

magnesium, 

Antioxidant, 

Anti-inflammation and 

Anti-obesity activities 

(Kwon et al., 

2019) 

Chickpea Chickpea flour Stirred type 

yogurt 

Hydrolysate and 

peptides 

Antioxidant activity, 

anti-inflammatory, 

antimicrobial, 

anticarcinogenic activities 

(X. Chen et al., 

2018) 

Sorghum Grains and 

fermented 

flour 

Stirred type 

yogurt 

Rich in vitamins, 

protein and 

Antioxidant, Antimicrobial and 

Anti-inflammatory activity 

(Célestin et al., 

2022) 

Cinnamon Cinnamon 

water extract 

Stirred type  

yogurt 

Total phenolic, 

tannins 

Antioxidant (radical 

scavenging), 

(Helal & 

Tagliazucchi, 
2018) 
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antidiabetic,antimicrobial and 

anticancer activity 

Flaxseed Flaxseed 

powder 

Set type 

Yogurt 

Omega 6-3 fatty 

acids and 

polyunsaturated 

fatty acids 

DPPH activity, 

anti-inflammatory and 

antihypertensive activity 

(Ardabilchi 

Marand et al., 

2020) 

Seafoods 

 

Spirulina 

 

Spirulina 

powder 

 

Set type 

Yogurt 

 

Unsaturated fatty 

acids, amino 

acids, 

carotenoids and 
phenolic 

compounds 

 

Antioxidant, 

Antimicrobial activity, Anti-

inflammatory and 

radioprotective 

 

(Atallah et al., 

2020) 

Seaweed Seaweed 

extract 

Set type yogurt Phlorotannins, 

Polysaacharide 

and phenolic 

compounds 

Antioxidant activity (DPPH) (O’Sullivan et 

al., 2016) 

 

In titratable acidity and does not diminish the activity of 

bacteria(Bakirci et al., 2017). The addition of purslane extract 

led to an increase in pH and a reduction in acidity, suggesting 

a potential inhibitory effect on bacterial activity(M. Salehi et 

al., 2021).As can be seen from the acidity of the fortified 

carob flour in yogurt, the presence of protein in the flour had 
a substantial effect on the fermentation process(Froiio et al., 

2020).Studies have shown that incorporating inulin into 

yogurt gradually increases its acidity over time(Kamel et al., 

2021). However, the inclusion of hazelnut skin in yogurt 

induces changes that lead to a rise in acidity (Dinkçi et al., 

2021). 

 

 Sensory Analysis 

Sensory analysis is the important aspect of acceptance 

based on taste, odour, colour, mouthfeel and appearance. 

Yogurt enriched with apple and passion fruit fiber received 

lower sensory evaluation scores in terms of odor, taste, 
acidity, and mouthfeel(Salgado et al., 2021).In a study 

analyzing strawberry yogurt, the inclusion of microalgae 

lipids led to positive effects on attributes such as color, flavor, 

texture, and overall acceptability. It also influenced sensory 

aspects like odor, thickness, sourness, and the presence of a 

fishy taste(Robertson et al., 2016).In the analysis of 

strawberry yogurt (A. A. A. Oliveira et al., 2021),a dominant 

flavour, sweetness and mouthfeel was found as compared to 

control yogurt. According to (Kamber et al) ,Out of all the 

sensory aspects, peach yogurt was the least aspects, while 

banana yogurt had the highest score(Kamber & Harmankaya, 
2019). Among the samples, peach yogurt received the highest 

rating for flavor but the lowest for appearance. Consistency 

in the peach yogurt was the most preferred attribute, while the 

flavor of banana yogurt was the least favored. According to 

hedonic scale when purple cabbage colour is added to yogurt, 

the colour and mouthfeel are most like while the body texture 

and flavour are moderately like, and the overall acceptance is 

somewhat greater than the control group(Ganguly et al., 

2020). 

 

Industrial pomaces are economical sources of fiber and 
phenolic compounds, but discarding of them in landfills has 

negative impacts on the environment and human health. On 

solving this issues, the experiment was conducted and the 

results is demonstrated (Alamoudi et al., 2022).After 21 days, 

the color changes in yogurt treated with varying amount of 

orange pomace, lemon pomace and mandarin pomace powder 

during cold storage times at 4°C.When comparable to the 

control, Orange Pomace yogurt significantly preserved the 

color of the yogurt, however Lemon Pomace yogurt displayed 
greater levels of color change than the other samples. These 

results can support the development of functional yogurt with 

enhanced antimicrobial, antioxidant, and anti-tumor 

properties, without negatively affecting the flavor profile of 

the fermented milk. The study showed that the stability of 

anthocyanins in fruit-based yogurts is significantly affected 

by the type of fermented matrix used. Blueberry products 

showed better pigment retention than strawberry ones, and 

acylated anthocyanins proved to be the most stable 

compounds(Ścibisz & Ziarno, 2023). 

 

As a result, sensory analysis of various varieties of 
yogurt provides useful information on consumer preferences 

and the possible effects of different ingredients on product 

quality. Evaluating attributes like color, flavor, texture, and 

overall acceptability provides a comprehensive 

understanding of yogurt sensory characteristics. 

 

 Rheology 

The rheological analysis contributes significantly to our 

understanding of yogurt's physical properties and aids in the 

optimization of production processes and formulation 

strategies to achieve desired texture and sensory attributes. 
During yogurt fermentation, lactose is converted into lactic 

acid, leading to a drop in pH. This pH reduction decreases the 

charge on casein and colloidal calcium phosphate, promoting 

casein aggregation(Walstra, 1990).Addition of monk fruit 

extract accelerates effect on gel formation in yogurt. This 

affects both the metabolism of the starter culture and the flow 

properties of the yogurt. The little difference in flow behavior 

generated by shear stress considerably affects viscosity and 

binds with the amino group of the casein molecule, therefore 

affecting the yogurt structure(Ban et al., 2020). Fortifying 

goat milk yogurt with date paste and date flour significantly 
enhanced the product’s nutritional, technological, and 

sensory attributes during storage. Date paste significantly 

decreased syneresis while maintaining acceptable texture and 
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appearance, and both additives promoted the growth of 

healthy lactic acid bacteria(Muñoz-Tebar et al., 2024). The 

addition of Bengal currant polyphenol extract significantly 

improved the texture water-holding ability, and microbial 

stability of yogurt, with reduced syneresis and enhanced 

probiotic survival during refrigerated storage(Pramanik et al., 

2025).Fortifying buffalo milk yogurt with white mulberry 

powder notably enhanced its physicochemical properties and 
sensory appeal. The 2% addition level yielded the best 

sensory results, while 6% maximized functional benefits such 

as acidity, total soluble solids, and water-holding 

capacity(Sheikh et al., 2023). 

 

Some functional ingredients found in fruits and 

vegetables can operate as a possible textural agent by 

increasing water binding and gelling properties. For example 

yogurt fortified with soluble fibre of yam results with 

reducing syneresis of yogurt and provide a better mouth 

feel(Ramirez-Santiago et al., 2010).Apple pomace(Wang et 
al., 2019b),carrot juice (Cliff et al., 2013) and passion fruit 

fibre (Espírito-Santo et al., 2013) showed enhanced structure 

and decreased syneresis.Besides providing nutrients, fruit and 

vegetable powders also enhance fat absorption, increase 

viscosity, and improve water retention(F. Salehi, 2021). 

 

V. BIOLOGICAL ACTIVITIES OF 

FUNCTIONAL YOGURT 

 

 Antioxidant Activity 

Yogurt obtains distinctive flavors and textures through 

fermentation, it also adds to the antioxidant profile of yogurt. 
Milk proteins are fermented into bioactive peptides, some of 

which have antioxidant qualities that help to scavenge free 

radicals and reduce oxidative stress(Mann et al., 2017). 

Furthermore, antioxidant vitamins like C and E may be 

present in functional yogurts, which would increase their 

capacity to shield cells from oxidative damage. Yogurt's 

probiotic neutralize reactivated oxygen, which helps to lower 

oxidative stress. When the yogurt enriched with functional 

ingredients increase the level of antioxidant activity, it further 

scavenges the free radicals and reduce oxidation 

stress(Sarıtaş et al., 2024). In set yogurt ,the incorporation 
passion fruit juice has a lot of polyphenols and strong 

antioxidant properties; it contains an increased amount of 

gallic acid, (Varo et al., 2021). Additionally, the addition of 

mango pulp to the treated soy yogurt increased its bioactive 

components, antioxidant properties, and total antioxidant 

activity(Anjum et al., 2025). 

 

Furthermore, the extract of green tea provide 

antioxidant proteins (such as Nrf2 and HO-1) and the ensuing 

fall in proinflammatory cytokines (such as TNF-a and IL-1b) 

(Jeong et al., 2018). Antioxidant activity in stirred yogurt 

containing beetroot juice was increased compared to the 
control sample. "Likewise, yogurt enriched with preserved 

beetroot extract encapsulated in either malt extract or inulin 

has shown increased antioxidant activity(Flores-Mancha et 

al., 2021). Additionally, cinnamon-fortified yogurt exhibited 

significantly greater free radical scavenging capacity in both 

ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic 

acid)) and DPPH (2,2-diphenyl-1-picrylhydrazyl) assays 

compared to the control yogurt. Due to the proteolytic activity 

of the culture Lactobacillus employed in yogurt preparation, 

bioactive peptides with radical scavenging activity are 

initially responsible for the scavenging action of plain yogurt 

(Rutella et al., 2016). Fortifying yogurt with pomegranate 

peel resulted in an increase in phytochemical content 

proportional to the level of fortification Similarly, a higher 

phenolic content in the fortified yogurt may be a result of the 
rise in total antioxidant activity(Jany et al., 2024). 

 

The yogurt produced from milk with distinct casein 

(αs1-, β-, and κ-CN) and fortified with chestnut was evaluated 

for its antioxidant potential. When the FRAP (Fluorescence 

Recovery After Photobleaching) assay was used, the results 

indicated that adding chestnut honey significantly increased 

the antioxidant activity of  yogurts(Perna et al., 2014). 

 

 Anti-Inflammatory Activity 

Investigating natural compounds that could be able to 
prevent the formation of autoantigens in particular 

inflammatory and arthritic situations is an effective method 

for the creation of anti-inflammatory medications in terms of 

anti-inflammatory action.Long-term use of these medications 

has been associated with severe side effects, including 

complications affecting the kidneys, heart, and 

gastrointestinal system (Patil et al., n.d.). According to the 

scientist (Šeregelj et al., 2020), best effect occurred by the 

carrot waste's anti-inflammatory properties when added to 

yogurt. It has been demonstrated that blueberry polyphenols 

can inhibit the inflammatory activation of microglia. 

According to their findings, blueberry phenolic extract 
treatments, together with interleukin-1b and tumor necrosis 

factor-α, reduce the growth of BV2 microglia in cell-

conditioned media.The inhibitory effects of seed extracts 

from Sambucus and Rubus sp. on the production of LPS-

induced inflammatory mediators in RAW 264.7 cells were 

assessed by (Fazio et al., 2013). Nitric oxide release was 

lowered by blackberry extract in a concentration-dependent 

manner approach with an about 60% inhibition at the 

maximum dosage. Bengal currant polyphenol-fortified 

yogurt may serve as a natural functional food with potential 

anti-inflammatory and cancer-preventing properties because 
to its high antioxidant phenolic content(Pramanik et al., 

2025). 

 

Furthermore, Siraitia grosvenorii fruit extract has been 

shown to possess a variety of biological properties, including 

antitussive, anti-asthmatic anti-inflammatory, and anticancer 

actions (C. Liu et al., 2018). Similar to antioxidant activity, 

the elevated phenolic content in yogurt samples contributed 

significantly to the stronger inhibition of IL-8 expression(Y. 

Chen et al., 2019). In studies involving green tea 

supplementation, mRNA levels were measured using 

quantitative real-time PCR, as antioxidant and anti-
inflammatory effects are often interrelated. The addition of 

natural ingredients in yogurt has anti-inflammatory 

characteristics due to reduced ROS (Reactive Oxygen 

Species)formation, increased antioxidant proteins (Nrf2 and 

HO-1), and decreased proinflammatory cytokines (TNF-a 

and IL-1b)(Jeong et al., 2018). 
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Exploring natural compounds for their anti-

inflammatory potential presents a promising approach to 

developing safer alternatives to conventional anti-

inflammatory drugs. Various natural sources such as carrot 

by-products, polyphenols from blueberries, blackberry 

extract, Siraitia grosvenorii fruit extract, and green tea have 

demonstrated significant anti-inflammatory effects in 

different animal models. These bioactive substances function 
by inhibiting autoantigen production, suppressing 

inflammatory mediators, reducing reactive oxygen species 

(ROS), and regulating antioxidant proteins as well as pro-

inflammatory cytokines. Incorporating such natural 

compounds into yogurt formulations has shown promise in 

enhancing the product's anti-inflammatory capabilities. 

 

 Anti-Obesity Activity 

Obesity is generally defined as having a Body Mass 

Index (BMI) greater than 30 kg/m², while a BMI between 27 

and 30 kg/m² is classified as overweight. It  is a stronger 
forecasting of cardiometabolic problems (Sarma et al., 2021). 

Obesity is linked to increased mortality and morbidity 

(Huang et al., 2009). Managing obesity often focuses on 

reducing calorie intake by inhibiting the digestion and 

absorption of nutrients through the action of gastrointestinal 

enzymes(Y. W. Huang et al., 2009). One natural medicine 

with several potential anti-obesity qualities is green tea. 

Studies have demonstrated the potential of catechins to 

prevent obesity, which stems from their synergistic effects on 

appetite suppression, increased energy expenditure and 

lipolytic activity, and decreased lipogenic activity and 

adipocyte differentiation (Thielecke & Boschmann, 2009). 
 

Furthermore, ginger extract reduces the body's capacity 

to absorb fat and has a dual anti-obesity impact.Shogaols and 

gingerol increase metabolism and decrease intestinal 

absorption of fat(Mahmoud & Elnour, 2013). Flaxseed is also 

renowned for its satiety, diuretic, depurative, and weight-loss 

benefits. Because of its ability to "burn off" calories, it is 

commonly used as a weight loss agent.Flaxseed is a possible 

substitute for quick weight reduction because its antioxidants 

increase metabolism, dietary fiber encourages fullness, and 

fats reduce cravings for sweets(Mahmoud & Elnour, 2013). 
Recent research has indicated that natural phytochemicals 

such polyphenols, flavonoids, anthocyanins, terpenoids, 

carotenoids, and phytosterols are effective anti-obesity 

medicines, and that natural bioactive compounds like 

capsaicin and capsaicinoids may have anti-obesity 

properties(Abdul Rahman et al., 2017). Phytochemicals play 

a key role in regulating inflammation, oxidative stress, and 

cell proliferation—factors closely associated with metabolic 

disorders like obesity(Singh et al., 2020). 

 

Additionally, Anthocyanin extracts and pure 

anthocyanins have anti-obesity properties, including 
decreasing weight gain and reducing lipid build up in adipose 

tissue (Xie et al., 2018).Onion oil has been found to inhibit 

enzymes and proteins involved in lipid metabolism, including 

sterol acetyl-CoA carboxylase, sterol regulatory element-

binding protein-1c, fatty acid synthase, and 3-hydroxy-3-

methylglutaryl-coenzyme A reductase (Kim et al., 2013). 

Additionally, sweet potato root contains trypsin inhibitors, 

such as sporamin, which have demonstrated the ability to 

prevent low-density lipoprotein oxidation(Lu et al., 2020). 

Researchers study shows that the incorporation of functional 

compounds into yogurt help to neutralize toxic substances, 

therefore preventing obesity, heart diseases and some chronic 

illnesses. 

 

 Anti-Cancer Activity 
Cancer is a complex illness with several factors and 

mechanisms that necessitate a multifaceted approach to 

treatment, management, and prevention. In both developed 

and developing countries, this issue remains a significant 

public health challenge(Kamalanathan, 2016).Compounds 

like curcumin, artemisinins, and berberine demonstrate 

potent anti-cancer properties, including the ability to promote 

apoptosis and inhibit cell proliferation. Ginsenosides, ursolic 

acid (UA), and emodin show anti-metastatic effects by 

preventing the spread of cancer, while triptolide and oridonin 

possess anti-angiogenic properties that inhibit the formation 
of blood vessels within tumors (Luo et al., 2019). Curcumin, 

a polyphenolic compound derived from the rhizomes of 

Curcuma longa and Acorus calamus L., exhibits multiple 

biological activities when incorporated into yogurt, though its 

poor water solubility and stability pose challenges (Kharat et 

al., 2018). Curcumin has been shown in clinical tests to have 

pharmacological effects such as anti-cancer, anti-

inflammatory, and anti-oxidative properties (Y. Liu et al., 

2018). 

 

Annano muricata fruit pulp extracts in methanol added 

to yogurt also shown possible anti-cancer and apoptotic 
effects on liver cancer cells in vitro. The identification of 

potent plant-based compounds in the fruit pulp highlights the 

potential of this fruit as a natural chemotherapeutic agent for 

various types of cancer, encouraging further research and 

utilization for human health benefits(Hemalatha et al., 2020). 

vulgaris L., commonly known as red beetroot, is a vegetable 

from the Chenopodiaceae family. Both its leaves and roots 

are rich in bioactive substances such as betalains, carotenoids, 

polyphenols, and saponins, which, when incorporated into 

yogurt, can significantly enhance its nutritional profile. 

Betalains have been proven to have chemotherapeutic 
preventive causes of both in vitro and in vivo, thus eating 

beets might help with disorders connected with oxidative 

stress and inflammation(S. P. A. de Oliveira et al., 2021) . 

Beetroot and leaf extracts effectively reduced HeLa cell 

viability, clonogenicity, and mTOR pathway activity. Both 

beetroot and its leaf extract increased the antiproliferative 

properties of cisplatin and rapamycin, possibly through 

Akt/mTOR pathway suppression with the combination of 

yogurt.As a result, beetroot and leaf extracts outperformed 

individual components, demonstrating that bioactive 

compounds can work together (Romero et al., 2021).Yogurt 

enriched with mango and banana peel powders, both rich in 
polyphenols, dietary fiber, and antioxidants, showed 

improved health benefits. When paired with probiotic strains 

such as Lactobacillus rhamnosus and Bifidobacterium lactis, 

this synbiotic combination enhanced the yogurt's antioxidant 

activity and supported probiotic survival. These ingredients 

contribute to immune system regulation, strengthen the 

intestinal barrier, and help reduce inflammation, which are all 
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crucial factors in cancer prevention. Additionally, probiotics 

play a role in balancing gut microbiota, lowering pro-

inflammatory cytokine levels, and producing bioactive 

compounds with potential anti-cancer effects(Zahid et al., 

2022). 

 

 Anti-Diabetic Activity 

Diabetes mellitus is a progressive condition defined by 
high blood sugar levels (Mekala & Bertoni, 2019). Diabetes 

is mostly connected to genetics, environmental variables, 

immunology, metabolic characteristics, and the clinical 

course of type 1 diabetes. Type 1 diabetes is polygenic, 

meaning it is caused by interactions between several genes 

and environmental variables, and it is diverse.The 

understanding and techniques of type 1 diabetes genetics 

have advanced recently, making it easier to correlate 

genotype with phenotype(Redondo et al., 2018). A 

combination of innate and acquired deficiencies in beta cell 

function, along with acquired insulin resistance, typically 
resulting from obesity, leads to type 2 diabetes. But there are 

a variety of potential underlying processes consistently high. 

The relative malfunction of beta cells is triggered by insulin 

demand(Pearson, 2019). 

 

A thorough examination revealed that consuming 

cranberry juice and blueberry juice yogurt had a favorable 

effect on type 2 diabetes (T2D). In Type 2 Diabetes patients, 

taking an extract supplement containing 9.1-9.8 mg of 

anthocyanins helped to manage blood sugar levels (Rocha et 

al., 2019). Guavas (Psidium guajava), a fruit from the 

Myrtaceae family, have been used as an adjuvant therapy for 
diabetes. It's also a functional diet. The anti-diabetic benefits 

of guava fruit were recently discovered by feeding diabetic 

mice a high-fat diet.There could be uses for guava fruit in the 

development of a nutritional supplement for individuals with 

diabetes (Sun et al., 2021).yogurt enriched with monk fruit 

extract improved hepatic lipid metabolism and liver 

biomarkers in type 2 diabetic mice. These findings 

demonstrated that monk fruit-sweetened synbiotic yogurt is a 

viable functional meal for controlling metabolic illnesses 

such as T2DM, as well as a natural alternative to high-sugar 

formulations (Ban, 2022).Hawthorn-fortified yogurt had the 
highest phenolic content and antioxidant capacity. The study 

supports the use of wild fruit extracts and inulin-type fructans 

in yogurt as a way to generate sugar-reduced, functional dairy 

products with considerable health advantages and high 

customer appeal.(Herrera et al., 2023). 

 

The aloe vera extract may contain 6-dioxo-3, 3a, 6, 6a-

tetrahydropyrrolo [3,4-c] pyrrole1,4-dicarboxamide," a 

dipyrrole derivative, as one of its active ingredients. This 

compound helps to alleviate diabetes by inhibiting DPPH-IV 

activity and supporting the redevelopment of pancreatic islets 

cell mass(Prasannaraja et al., 2020). Numerous enzymes are 
involved in the diabetic pathways, therefore locating the right 

enzyme inhibitor could assist in finding new sources of 

medications that block the growth of diabetes(Alam et al., 

2019). Therefore, Natural compounds show promising anti-

diabetic properties when fortified with yogurt, as evidenced 

by their effects on blood sugar control, antioxidant activity, 

and inhibition of key enzymes involved in diabetes pathways. 

These substances show promise as adjuvant therapies or 

dietary supplements for diabetics, with some displaying 

benefit in preclinical investigations. 

 

VI. CONCLUSIONS AND FUTURE TRENDS 

 

Yogurt can improve the body's ability to absorb 

vitamins and minerals, lower the risk of cancer, assist regulate 
weight, and increase immunity. Conventional yogurt has less 

biological benefits, such as anti-obesity, anti-cancer, and 

antidiabetic properties, since it lacks flavonoids, antho-

cyanins, iron, and phenolics, among other nutrients.Adding 

natural functional ingredients to yogurt can improve its 

physicochemical properties and biological activity. This is 

due to the fact that naturally occurring functional 

components, such as polysaccharides, phenolics, flavonoids, 

anthocyanins, and amino acids, can provide a range of 

nutrients. In addition to acting as a natural texturizing and 

stabilizing agent, they can enhance the yogurt's 
microstructure, color, texture, and other qualities.Yogurt's 

apparent viscosity, texture, sensory aspects, microstructure, 

chemical composition, water-holding ability, and number of 

live lactic acid bacteria cells were all significantly enhanced 

by the inclusion of natural functional ingredients. Moreover, 

it reduced the loss of fat globules and syneresis. Additionally, 

the inclusion of natural functional components significantly 

improved the biological benefits of yogurt, including its 

antibacterial, anti-inflammatory, anti-tumor, and antioxidant 

properties. Antioxidants obtained from plants prolong the 

shelf life of dairy products by preventing oxidation. 

Moreover, there is no evidence linking yogurt consumption 
to mortality from illness. However, further clinical studies or 

in vivo research on the human system are required to 

determine the long-term therapeutic effects of functional 

yogurts as well as the half-life duration and optimal dose for 

beneficial effects. A thorough investigation must be carried 

out before launching a new product onto the market. 
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