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DEVELOPMENT AND MICROBIAL ANALYSIS OF TRADITIONAL INDIAN SWEET (SHRIKHAND) INCORPORATED WITH SWEET POTATO 
Abstract
Shrikhand is a famous Indian dessert and dairy product that is made from curd. It is a sweet, creamy, and smooth treat that’s often flavoured with cardamom, saffron, or fruits. This study explores the formulation, sensory evaluation, and proximate analysis of a novel dairy-based product, Sweet Potato Shrikhand. This innovative product combines the nutritional benefits of sweet potato (Ipomoea batatas), a nutrient-rich tuber, with the creamy texture and taste of traditional Shrikhand. Sweet potato, known for its high content of dietary fiber, antioxidants, vitamins A and C, and minerals, was incorporated into Shrikhand to enhance its nutritional value while maintaining its sensory appeal. The study involved preparing three formulations of Sweet Potato Shrikhand (Samples A1, A2, A3), varying the proportions of sweet potato and chakka (strained curd). Sensory evaluation by a semi-trained panel on a 9-point hedonic scale identified Sample A3, with 30% sweet potato and 30% chakka, as the most acceptable. This formulation was noted for its creamy texture, pleasant sweetness, balanced flavor, and high overall acceptability. Proximate analysis of Sample A3 revealed a composition of 38.88% moisture, 4.6% fat, 6.4% protein, 5% fiber, 0.97% ash, and 44.15% carbohydrates, providing a total energy value of 243.6 kcal per 100g. These findings highlight the product’s enhanced nutritional profile compared to traditional Shrikhand, particularly in terms of fiber content. The study concludes that Sweet Potato Shrikhand is an innovative, nutritionally enriched alternative to conventional Shrikhand, combining the health benefits of sweet potato with the sensory appeal of a traditional Indian dessert.
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1. Introduction: 
One of the major fermented milk products is called Shrikhand, which comes from the Sanskrit word "Shikharani," which refers to a curd made with sugar, nuts, fruits, and flavorings like saffron. It is made by fermenting milk with a strain of lactic acid bacteria that is known to exist; these bacteria are both common and present in the gastrointestinal tract of humans. The most well-known use of these lactic acid bacteria is in the making of fermented dairy products, and serves as a fantastic representative of the sometimes world of microbes. To improve Flavors, dried fruits and other natural additions are mixed into the Shrikhand. Fruit pulp is frequently used to make a variety of dairy products, including yoghurt, ice cream, and Shrikhand (Devi et. al, 2018). 
It is the only plant of its class that can develop, making it an excellent plant. Good tuberous roots that are eaten globally. Sweet potatoes belong to the group of foods that comprise the commodity of roots and tubers. These items comprise the sixth most significant food group worldwide crop (CartabianoLeite et. al., 2020).  
There is no doubt that the sweet potato belongs to the Convolvulaceae family and has a tuberous root. However, the potato is a member of the tuber family and the Solanaceae family. The term "potato" was first used in the language spoken by the Arawak people, ancestors of the native people who lived in certain areas of South and Central America, and was employed by the Spanish term used to describe sweet potatoes. "Camote" is another phrase to describe sweet potatoes, particularly in South American nations, and comes from Nahuatl, the language used by the Aztecs and native Americans who lived in Mexico. (Cartabiano-Leite. et. al., 2020). Sweet potato roots are very nutritious and have a variety of tastes, textures, and flesh colors, including white, cream, yellow, orange, and purple. The types with a high content of dry matter (>25%), pale-cream complexion tone, and crumbly texture following cooking are favoured by the tropics throughout the summer. These kinds are well-known as tropical sweet potato, also known as "batiste" or "bianito," or "camote." The purple sweet potato has flesh with vibrant colors and strong antioxidants. In Asia, cyanin-2-containing foods are a niche variety. In the US, the widely available commercial kind is the low-moisture sweet potato with orange flesh. high  β-carotene concentration, dry matter content (18–25%), and texture that is even, sweet, and moist after cooking. (Truong. et. al., 2018). You can drink buffalo milk just like any other milk because it's a completely natural product. In comparison to cow, goat, and artificially produced milks, tasting experiment participants prefer buffalo milk because it tastes smoother and more palatable. the tongue. Compared to cow and sheep milk, buffalo milk is very white, has a lot less cholesterol, and has more calcium. or milk from goats. Buffalo milk offers notable advantages in terms of cholesterol and calcium, but it's also a rich source of protein, iron, phosphorus, and vitamin A. Despite the absence of yellow pigment in buffalo milk, buffalo can convert carotene to 4 vitamin A from their food. (Maxhuni. et. al, 2017). Compared to cow milk, buffalo milk contains more nutrients in its primary components. Children's health demands during their growing stage can be met by the high energy, protein, calcium, and zinc content, which helps them overcome stunting and has anti-inflammatory properties. The probiotic strain's ability to endure in the gastrointestinal tract is necessary for proper operation. One strategy to keep microorganisms in the colon healthy is to take prebiotics. Certain components of non-live foods improve the host's health by changing the microbiota. Numerous investigations have shown the advantages of taking probiotics and prebiotics together, a combination known as "synbiotics". (Susmiati. et. al., 2023). 
The primary sources of added sugars in the world's food supply are sugar cane (sucrose), corn (high fructose corn syrup), and, to a lesser degree, sugar beet (sucrose). Glucose and sucrose are found in fruits and vegetables by nature, as well as lactose in dairy goods. In the stomach, sucrose, a disaccharide) is broken down into fructose and glucose; lactose is broken down into galactose and glucose. These two monomers are ultimately taken up by the circulation as free glucose, fructose, galactose, and lactose. Conversely, broken down starch produces only blood glucose levels. Regardless, glucose is metabolized of its source (sugars or starches)(Drewnowski et. al., 2019). Sugars are polyhydroxy aldehydes or ketones that are a part of the carbohydrate group and glycans. By offering ATP, energy currency, and other advantageous bodily physiological processes, carbs have earned the status of macronutrients, which are found in a variety of meals and drinks. The primary purpose of carbohydrates is to provide the body with energy for both its bodily functions and exercises, using glucose as its source. (Misra. et. al., 2016). The following is how fresh, sweet, high-quality standardized milk (4.5% and 8.5% SNF) was made into Shrikhand. After 30 minutes of heating to 63 °C, the standardized milk was cooled to 35°C. and after that, vaccinated with S. lactis starter culture at 2% and incubated for 8 to 10 hours at 35–40 ºC. till a solid coagulum known as dahi was created. The Dahi, consequently broken and moved to muslin cloth, where it was hung for sixteen hours in order to allow the whey to drain, is known as chakka. (Kushwaha. et. al., 2019). (Prnuns Dulcis) A member of the Rosaceae (rose family) produces almonds. Almonds were traditionally classified as belonging to the Prunoideae subfamily, but most usually, they are housed in their own family. (Prunaceae or Amygdalaceae). Lately, it has evolved into Almonds derived from the Spiraeoideae family. (Mushtaq. et. al., 2015). Three types of almonds produce nuts. of which a portion is edible and a portion is not. One variety of almonds yields delicious, edible nuts; among these, one produces toxic, bitter, and inedible nuts, whereas the third type is a mixture of bitter and sweet almonds. In terms of commerce, two Almonds are grown in different varieties, which might be categorized as Prunus amygdalus amara, or bitter almonds, and Prunus amygdalus dulcis, or sweet almonds. both sweet and bitter Plants that produce almonds. (Mushtaq. et. al., 2015). (Anacardium Occidentale. L):(Anacardium Occidentale. L) Native to Brazil, the cashew tree (Anacardium occidentale L.) is an evergreen tropical shrub that bears nuts and thrives in latitudes between 15° north and south of the Equator. It is a versatile tree crop with excellent economic significance for developing nations, such as Guinea-Bissau, Côte d'Ivoire, Brazil, the Republic of Benin, Nigeria, Ghana, India, Mozambique, the Philippines, Sri Vietnam, Tanzania, and Sri Lanka. In terms of morphology, the cashew tree's design makes it a superior crop for recovering land area to increase productivity, by mitigating soil erosion and desertification. The evergreen, drought-resistant cashew tree is economically grown for timber, nuts, and apples. Items made from Among the nuts are the world's most popular roasted cashew nut shell liquid, cashew snack food, and from the fruit. (Adeigbe et. al., 2015). The processing of cashew nuts in India depends on the raw materials, the locations, the technology used, and the accessibility of an energy source. Raw nuts are processed through some procedures, including drying, steaming, cooling, cutting to separate the shell from the kernel, drying the kernel, peeling, grading, and packing. The drying process in the processing of cashews consumes a lot of energy and time. kernel drying and steaming. (Prabhakaran. et. al., 2022). (Elettaria cardamomum) The "queen of spices," cardamom, enhances the flavor of food it is added to and makes it more pleasing to the palate. As an example, curry, pulao, fried rice, tea, and several sweets increase in popularity thanks to the cardamom infusion, excellent. It is offered for sale either in the ground form or as whole pods. When it is available in powdered form as just cardamom powder or as a component of the garam spice, an Indian spice masala in addition to being utilized in cooking, cardamom aids in maintaining healthy digestion, mouth refreshing, and diabetes and hypertension, keeps dental cavities at bay, fighting cancer, inflammation caused by bacterial infections, anxiousness, liver conditions, and breathing correctly dynamics and 7 encourages losing weight (Gupta. et. a.l, 2021). 
2. Material and Methods:
2.1 Raw Material Collection:

The materials used for te formulation of sweet potato shrikhand were buffalo milk, sweet potato, sugar, almond, cashew and cardamom powder which was procured from the local market. 
2.2 Formulation:
For formulation of the sweet potato shrikhand two stages were followed firstly the curd was prepared from the buffalo milk having fat 6.5% and then the chakka was prepared. 2.3 Preparation of Milk and Curd:    
Firstly for preparation of curd the fresh buffalo milk was procured from the market having the fat content 6.5% and SNF content was 9.0%. Then the milk was boiled to 90-100°C  for 5-6 minutes. Then the milk was allowed to cool till 40-45°C  and the culture (Lactobacillus) was used. The incubation time of 4 hours at 37°C was provided. Finally the curd was ready.
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Fig. 1 Flowchart
2.4 Preparation of Chakka and Shrikhand:
After the curd was prepared it was hanged for 7-8 hours in the muslin cloth to drain the excess whey. In this way the chakka was prepared.

For Preparation of Shrikhad the sugar was added and mixed properly until the sugar dissolves in the chakka and the smooth texture is observed. The cooked sweet potato was mashed and added in the mixture and again mixed. Lastly the cardamom poder and dry fruits were added and mixed. In this way the sweet potato shrikand was prepared. Total Three trials were taken with different formulation as showm in table no. 1.
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Fig. 2 Flowchart
2.5 Treatment Details:
Present investigation on was carried out in the Department of Food Technology, Yashavantrao Chavan Institute of Science, Satara. Results obtained during the investigation are tabulated and statistically analyzed. Based on review of literature and preliminary trails, the experiment work plan was prepared with details of the trials as given in table and shown in the table 1.
                          Table 1: Composition of Sweet potato Shrikhand  
	Sr. No 
	Ingredients
	Sample A1 
	Sample A2 
	Sample A3 

	1
	Sweet potato
	20% 
	20% 
	30% 

	2
	Chakka
	40% 
	40% 
	30% 

	3
	Sugar
	30% 
	30% 
	30% 

	4
	Cardamom powder
	2% 
	1% 
	2% 

	5
	Almond
	  4%
	4% 
	4% 

	6
	Cashew
	4% 
	5% 
	4% 
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                                               Fig. 3 Sweet Potato Shrikhand  

2.6 Proximate Analysis:

The estimation of the food sample's ash, moisture, fat, and protein contents is part of this analysis.  

2.6.1 Moisture content: 
After the 5 g sample was ground up and dried for 5 hours at 105°C in an oven, its moisture content was measured by weighing it. It was weighed once more after being chilled in desiccators until it reached a consistent weight. The weight loss as a result was calculated using the moisture content (Manual-FSSAI).

2.6.2    Fat Content: 
Using a Soxhlet device, five grams of crushed product were carefully weighed in a thimble and defatted with petroleum ether. The lipid content was then ascertained by evaporating the ether extract (Manual-FSSAI).      
2.6.3 Crude Fibre Content: 
Initially, 2 to 5 g of a moisture and fat-free sample were digested using 200 ml of boiling 0.255 N H₂SO₄. To keep the volume constant, water was added to the mixture at regular intervals while it boiled for 30 minutes. At the conclusion of this period, the mixture was filtered through filter paper, and the residue was rinsed with hot water until it was free of acid. Following the sample's transfer, 200 ml of boiling 0.313 N NaOH solution was added to the same beaker. After 30 minutes of boiling, the mixture was filtered through filter paper. Hot water was used to rinse the residue until no alkali remained. After being moved to a crucible and allowed to dry overnight at 80–1000 degrees Celsius, it was weighed. After four hours of heating at 550–6000C in a muffle furnace, the crucible was cooled and weighed once more. The difference between the weights indicated the weight of the crude fiber (Moller, 2014). 

2.6.4   Ash Content: 
A silica crucible containing five grams of product was weighed, burned, and cooled over a brief flash until the solid was completely burned. After cooling in the desiccator, the sample was spent four hours at 550°C in a muffle furnace. After cooling in the muffle furnace, it was weighed once more, and the process was repeated until two measurements were identical. The percent ash was calculated using the difference between the initial and final weights (Manual-FSSAI). 

2.6.5 Protein Content:
 
The Micro-Kjeldhal technique, which entailed digesting 200 mg of material in concentrated sulfuric acid with 1 g of catalyst combination for two to three hours at 100°C, was used to measure the protein content. Following a 40% NaOH distillation, the ammonia that was released was captured in 4% boric acid and titrated against 0.01N H₂SO₄ using a mixed indicator method (Methyl red: Bromocrysol green 1:5). The percentage of protein in the sample was then estimated using a factor of 6.25, and the proportion of nitrogen was then calculated using a method. (Manual-FSSAI) 

2.6.7 Carbohydrate Content:
The carbohydrate content was determined using the difference technique. (Kumar et al. 2023).
2.7 Sensory Evaluation:

The scientific method for eliciting, Quantifying, evaluating, and interpreting reactions as perceived by the senses of sight, smell, touch, taste, and hearing is sensory assessment. Semi-trained panel members, who were academic staff members of the Yashavantarao Chavan Institute of Science, Satara, were asked to rate the overall products on a 9-point hedonic scale with descriptive words ranging from 1 (dislike extremely) to 9 (like extremely). They were evaluated for sensory qualities such as appearance, color, taste, flavor, and texture (Wichchukit and O'Mahony 2022).
Table 2: 9-Point Hedonic Scale
	Sr. No.
	Remarks
	Score

	1
	Like extremely
	9

	2
	Like very much
	8

	3
	Like moderately
	7

	4
	Like slightly
	6

	5
	Neither like nor dislike
	5

	6
	Dislike slightly
	4

	7
	Dislike moderately
	3

	8
	Dislike very much
	2

	9
	Dislike extremely
	1


3. Result
The present investigation was carried out in the Department of Food Technology, Yashavantrao Chavan Institute of Science, Satara. The sweet potato shrihand was formulated by taking a total of three trials, A1, A2, and A3. Trial A3 was selected by the 9-point hedonic scale by the faculty members and students from the department of food technology, as shown in Table No. 3.
Chemical properties of sweet potato Shrikhand were studied by analysing moisture content, fat, protein, fibre, ash, and carbohydrates. The results are shown in Table No. 2 .  Various tests are taken for that, and all the equipment and chemicals are handled with care.       
Table 2.  Results of proximate analysis
	Sr. No 
	Test Done 
	Result 

	1 
	Moisture 
	38.88% 

	2 
	Fat 
	4.6% 

	3 
	Protein 
	6.4% 

	4 
	Fiber 
	5% 

	5 
	Ash 
	0.97% 

	6 
	Carbohydrate 
	44.15% 

	7 
	Total Energy 
	243.6kcal 


The sensory qualities in terms of color, flavor, texture, and aroma were assessed by a panel of 10 judges with a 9-point hedonic scale. The data regarding the sensory evaluation is presented in Table 3.
Table No.3 Sensory evaluation Score 
	Parameters
	Sample A1
	Sample A2
	Sample A3

	Appearance
	8.2 
	7.8 
	7.7 

	Colour
	7.4 
	7.8 
	7.8 

	Odour
	7.4 
	6.6 
	7.2 

	Flavour
	7.4 
	6.5 
	7.7 

	Taste
	7.6 
	6.3 
	7.7 

	Consistancy
	7.6 
	7.6 
	7.8 

	Overall acceptability 
	7.6 
	7.1 
	7.6 


4. Discussion 

The current study was conducted to develop sweet potato-based shrikhand, and three formulations (A1, A2, and A3) were created and tested. Trial A3 was chosen as the most agreeable after sensory analysis using a 9-point hedonic scale. The proximate composition (Table 2) revealed that the product included 38.88% moisture, which is common in dairy-based sweets and guarantees a creamy mouthfeel while being stable. Comparable studies on composite shrikhand formulations have indicated moisture levels ranging from 35 to 42%, showing that the current product is within an acceptable range for customer preferences (Jadhav et al., 2020). The fat level was 4.6%, which is lower than typical shrikhand values (8-10%), owing to the replacement of some of the milk solids with sweet potato, a naturally low-fat component. This decrease makes the product lighter and more appropriate for health-conscious consumers. The protein level (6.4%) was reasonable, greater than usual sweet potato-based sweets that contain 3-4% protein (Singh & Kaur, 2021), but significantly lower than milk-only shrikhand. This implies that, while partial substitution lowers protein levels relative to dairy products, the combination still provides a nutritionally balanced profile.

The fat level was 4.6%, which is lower than typical shrikhand values (8-10%), owing to the replacement of some of the milk solids with sweet potato, a naturally low-fat component. This decrease makes the product lighter and more appropriate for health-conscious consumers. The protein level (6.4%) was reasonable, greater than usual sweet potato-based sweets that contain 3-4% protein (Singh & Kaur, 2021), but significantly lower than milk-only shrikhand. This implies that, while partial substitution lowers protein levels relative to dairy products, the combination still provides a nutritionally balanced profile.

The fibre content (5%) was significantly higher than conventional shrikhand, which contains negligible dietary fibre, confirming the positive contribution of sweet potato as a functional ingredient. Fibre enrichment improves digestive health and provides added value, aligning with consumer demand for functional dairy-based foods (Sethi et al., 2016). The ash content (0.97%) indicated moderate mineral contribution, while carbohydrates formed the bulk (44.15%), consistent with the high starch nature of sweet potato. The total energy value was 243.6 kcal/100 g, lower than traditional shrikhand (~280–300 kcal/100 g), which further supports its positioning as a lighter, health-oriented alternative.

Overall, the findings indicate that sweet potato shrikhand is a feasible, nutritious, and sensory-acceptable product. Its lower fat, higher fibre, and balanced protein content make it a healthier alternative to traditional shrikhand while maintaining desirable sensory attributes. Thus, sweet potato serves as a valuable functional ingredient for developing novel dairy-based desserts that meet both health and sensory expectations.

5. Conclusion 
 
On the basis of Sensory analysis, it is possible to prepare sweet potato Shrikhand with Sweet potato as a Source of nutrients. It is rich in fiber. Therefore, Sweet Potato Shrikhand is an innovative as well as nutritious product gifted to the market. It was concluded that Sample A3 was found to be accepted during sensory evaluation. 
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