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Introduction:

Milk and milk fermented products are known to be functional foods with nutritional value for centuries. Yoghurt, Curd and Drinking yoghurt are a significant component of most populations' daily diet, especially in South Asia. These products are obtained by fermentation of milk by lactic acid bacteria, that not only increase the digestibility of lactose but also add flavor, texture, and shelf life.(Ayivi & Ibrahim, 2022) Shelf-life determination of fermented dairy products is traditionally based on either microbiological analysis or physiochemical testing conducted independently. However, relying on a single parameter may not provide an accurate estimation of product stability and safety. Their quality attributes include acidity, syneresis, viscosity, microbial load, and sensory attributes that play a crucial role in consumer acceptability and marketability.(Shehzad, 2025) Although there is a large amount of research with respect to the quality characteristics of fermented dairy products mainly yoghurt and curd. Shelf-life studies have been commonly restricted to individual parameters of a physiochemical or microbiological nature, without an integrated assessment of an overall product deterioration over time.(Jiffry & Nandanee, n.d.) Scientifically, the research bridges knowledge gaps in characterization of locally produced fermented milk products, and provided data can be utilized to inform producers and policymakers. Lastly, by offering quality standards for sound, this study helps consumer health, enhances the marketability of the product, and promotes sustainable milk production. 





Materials:

Drinking yoghurt samples (Vanilla, Strawberry, Mango, Aloe vera) from one batch. Chemicals and Reagents such as, Sodium hydroxide (NaOH), Phenolphthalein indicator. Microbiological Media such as, Potato dextrose agar (PDA), Brilliant green bile broth (BGBB). 

Methodology: 
Analysis method.
Physiochemical parameters
1. pH – used calibrated digital pH meter
2. Titratable acidity- Titrating 10 ml of sample against standardized 0.1N NaOH using Phenolphthalein indicator. Results were expressed as % lactic acid.

3. Water holding capacity - About 20g of samples were filled in a centrifuge tube, which was later subjected to centrifugation at a speed of 3000rpm for 10 minutes. The supernatant fluid containing whey was drained by pouring it off, its weight being determined in the process. The water holding capacity was calculated by the weight difference between the whey and gel.

4. Syneresis – Approximately 20g of the samples were evenly placed on a pre-weighed Whatman No.1 filter paper for 60 mins. The weight of the whey produced was used to determine syneresis expressed as a percentage of sample taken.

Microbial parameters
1. Yeast and Mold count
The samples were diluted by 10-5 of a peptone water that was sterile. A 1ml of the diluted samples were aseptically inoculated into clean petri dish. Melt PDA was added to the plates. The plates were agitated in order to mix the content. The mixture was left to cool in order to form a solid layer. Next, the incubation period was carried out at 27℃ for 48 hours. the yeast and Mold were estimated by CFU/ml.

2. Coliform Test
The samples were diluted by 10- 5 of a peptone water that was sterile. (serial dilution). 1ml samples were inoculated into Brilliant green bile broth containing Durham tubes. The inoculated tubes were incubated at 37℃ for 48 hours. Gas and turbidity development were checked to determine the present/absence of coliforms.

Statistics method:
The results were presented as mean ± standard deviation, and all analyses were conducted in triplicate. Using Minitab (version 17), multiple linear regression analysis was performed to assess the combined impact of physiochemical parameters on shelf-life prediction. Microsoft Excel was used to perform a graphic trend analysis in order to visualize quality changes and patterns of deterioration during storage.

Results & Discussion:

1. Vanilla Drinking Yoghurt;
The table 1 shown, the pH decreases slowly during storage, while acidity increased gradually indicating controlled post-acidification. Good structural stability was demonstrated by the mostly stable water-holding capacity and syneresis. Reliable shelf-life prediction was supported by the regression model’s clear capture of these patterns. According to related research, drinking yoghurt without fruit flavors exhibit superior storage stability because there is less interaction with fermentation activity. (Hafiz et al., 2025)





2. Mango Drinking Yoghurt;
According to the table 1, During storage, there was a consistent drop in pH and a slight rise in acidity. Mango pulp natural sugars and acids may have an impact on these alterations by increasing fermentation activity. Although there were slight variations in water holding capacity and syneresis. Similar outcomes for drinking yoghurt with a mango base have been documented, demonstrating a moderate level of shelf-life stability when stored in a refrigerator. (Yadav, 2016)

3. Strawberry Drinking Yoghurt;
According to the table 1, Acidity increased somewhat more quickly than vanilla, but the pH steadily dropped over storage time. There was a slight increase in syneresis, which could be the result of interaction between milk protein and fruit acids. Similar patterns have been observed yoghurt drinks with a strawberry flavor, where fruit ingredients accelerated quality changes.(Tirloni et al., 2015)

4. Aloe vera Drinking Yoghurt;
Drinking yoghurt flavored with aloe-vera had the shortest anticipated shelf-life. The table 1 shown during storage, there was a gradual increase in acidity and faster decrease in pH. Drinking yoghurt contain aloe-vera pieces. So, aloe-vera contains bioactive compounds that may affected matrix stability and fermentation behavior. Later stages showed an increase of syneresis and water-holding capacity. Reduced shelf stability in comparison to traditional formulations has also been noted in earlier research on yoghurt drinks made with aloe-vera. (Ikram et al., 2021)


Table 1: Physiochemical Parameters of different flavor drinking yoghurts
	Parameter
	Day
	Vanilla
	Mango
	Strawberry
	Aloe-vera

	pH
	0th day
	4.3100±0.0100

	4.3100±0.0100

	4.3133±0.0153

	4.3500±0.0100


	
	7th day
	4.0700±0.0100

	4.0700±0.0100

	4.1367±0.00577

	4.1300±0.0100


	
	14th day
	4.0300±0.0100

	4.0300±0.0100 

	4.0733± 0.0153

	4.0700±0.0100


	
	21st day
	4.0100±0.0100

	4.0100±0.0100

	4.0500±0.0100

	3.9700±0.0100


	Titratable 
acidity
	0th day
	0.7600±0.0608

	0.82000±0.01000

	0.80000±0.01000

	0.77667±0.01528


	
	7th day
	0.82000±0.01000

	0.86000±0.01000

	0.83000±0.01000

	0.88000±0.01000


	
	14th day
	0.97000±0.01000

	0.8700±0.0173

	0.84667±0.00577

	0.98000±0.01000


	
	21st day
	1.0090± 0.00100



	0.8700±0.0173

	1.0500±0.0100 

	1.1000±0.0100






Conclusion:
The integrated shelf-life prediction model utilized in this work successfully estimated the storage life of flavored drinking yoghurts under refrigerated storage conditions. Physiochemical factors, especially pH and titratable acidity were established as the key indicators of products quality deterioration, while Water-holding capacity and Syneresis recorded minor changes. Prediction models-based regression successfully estimated the shelf life of Vanilla 29 days, Mango 26 days, Strawberry 25 days and Aloe-vera24 days for flavored drinking yoghurts. Microbial results effectively revealed the absence of Yeast, Mold and Coliform development until the one month of storage. Overall, the findings highlight that an integrated physiochemical and statistical modelling approach offers a practical and efficient tool for accurate shelf-life prediction of drinking yoghurt, supporting improved quality control in fermented dairy product development.
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