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Original Research Article

Formulation, Preparation and Sensory Evaluation of Yam Fasting Snack
Abstract
The primary components of the yam fasting snacks were sago flour, chilli powder, banana, salt, and yam. Sago means Shabudana, which is obtained from the tuber of tapioca. It is added as a thickening agent, which helps to form dough. The study is aimed at the formulation, preparation and sensory evaluation of a yam fasting snack. To ensure uniform thickness, the ingredients were mixed to make soft dough, which was then shaped into little balls and pressed into thin discs. To completely dry these discs, they were placed in a tray dryer that was set to 60°C. After being dried and fried at 80° to 90°C, the discs were packaged for storage and distribution. By quantifying the proportions of protein, fat, and carbohydrates in the final product, proximate analysis was used to assess the nutritional value of the yam fasting snack. The results demonstrated the nutritional profile's balance, highlighting the contributions of each element to the composition as a whole. The protein level of 4.9% in the current study, although lower than the 8-12% range reported for raw yam tubers, is nonetheless significantly higher than that found in yam-oat snack bars. The fibre content was 3.26%, which is within the 3.3-6.3% range reported for yam products. A sensory analysis was also carried out to gauge consumer acceptability, looking at attributes like flavour, texture, aroma, and overall preference. As a result of its nutritious value and pleasing texture, the yam fasting snack is a popular choice among consumers seeking healthy snack options during fasting periods, according to the data, as it is rich in fibre that helps to prevent constipation during the fasting period.  
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Introduction-
In India, yam is called "Suran." The starch content is high. Yams are members of the Dioscoreaceae family. One kind of root vegetable that is indigenous to Africa, Asia, and America is the yam. The rough, scaly skin of yams, which is frequently dark or black, is what makes them unique. Depending on the kind, yam flesh may be white, yellow, or another colour. Yams, or Dioscorea spp., are significant monocotyledonous tuberous plants that are members of the genus Dioscorea, family Dioscoreaceae, and order Dioscoreales. Traditionally, yams are used for food and for diverse health problems. ‘Fufu’ or ‘pounded yam’ is an African dish, prepared using yams. Yams may be eaten boiled, fried or roasted; alone or in combination with legumes, and other foods. In the humid tropical countries of West Africa, yams are one of the most highly regarded foods (Ojımelukwe et al., 2021). Whether they are boiled, baked, or fried, yams are a staple in cuisine. Yams, or Dioscorea spp., are significant monocotyledonous tuberous plants that are members of the genus Dioscorea, family Dioscoreaceae, and order Dioscoreales (Tamiru et.al., 2008). Yams (Dioscoreaceae Spp) are flowering plants of the Dioscoreaceae family, which includes more than 600 species of woody shrubs and climbing vines. They are a major source of carbohydrates for many people in the sub-Saharan region, especially in the yam zone of West Africa. It is a calorie-rich vegetable that is high in carbohydrates, protein, vitamins, antioxidants, minerals, dietary fibre, and many other nutrients. Antioxidants in yams help to reduce inflammation (Akissoe et.al., 2003). As a crop with both medicinal and culinary applications, yams have gained increasing interest from both the pharmaceutical and food industries in recent years. Additionally, it supports digestive health by balancing intestinal microbiota abnormalities and stimulating the production of short-chain fatty acids, which are essential for gut health (Tareen et al., 2025). 
Yams are one of the main agricultural products of New Guinea and West Africa. At room temperature, yam tubers can be kept for up to four or even six months. Yam flour's high dietary fibre concentration lowers low-density lipoproteins, one of the cholesterol transporters. Eating yams may lower your risk of heart-related conditions caused by too much cholesterol in your body (Coursey, 1983). In comparison to yellow bananas, green bananas are less sweet and have less sugar. Additionally, raw bananas have more resistant starch, which can support the maintenance of a normal blood sugar level. According to the glycaemic index, unripe green bananas are low. One kind of fruit that is grown and eaten all around the world is the banana. With their high nutritional value, green bananas are a good source of vitamins, minerals, phenolic acids, and resistant starch, all of which are vital for human health (Zandonadi et.al., 2012).
A banana could raise blood sugar levels. Soluble fibre is abundant in bananas. Constipation can be avoided by eating bananas. A banana can help prevent anaemia and is vital for heart health. Bananas are beneficial for those with anaemia because of their high folate level. Although the nutritional makeup of different types varies, bananas are generally a rich source of manganese, copper, and magnesium. High levels of potassium, provitamin A, carotenoids, and vitamins B1, B2, and C are present (Wall, 2006). Banana pulp is rich in sugars, fibre, cellulose, and starch. A higher amount of fibre is found in banana peel as compared to banana pulp. The starch concentration during the ripening of bananas usually decreases from 15 to 25% which is less than 5% of the ripened banana, but in both conditions, a significant increase occurs in the sugar contents (Afzal et al., 2022).
In 2023, China and India were the world's largest producers of bananas, which are elongated, edible fruits that are botanically a berry produced by various large herbaceous flowering plants in the genus Musa. While the fruit's size, colour, and firmness vary, it is typically elongated and covered in rind, which can have a variety of colours when ripe. Green bananas display high nutritional value, representing a good source of resistant starch, phenolic acids, minerals, and vitamins that are important for human health. They can be eaten raw or cooked in a variety of recipes, such as curries, banana chips, fritters, fruit preserves, or just baked or steamed. They are easy to digest and cholesterol-free. Up to 80% of the dry weight of unripe bananas is made up of starch. Approximately 75% of raw banana flour is made up of starch, of which 57% is resistant starch, 15% is slowly digesting starch, and 3% is quickly digestible starch (Zhang and Hamaker, 2012).
The sago palm tree is the source of sago flour. It is frequently used in baking and cookery as a thickening agent. Sago flour is high in carbohydrates and devoid of gluten. When fasting, sago is utilised. Sago's dietary fibre helps to maintain digestive health. Its formulations benefit from sago. It contains a lot of carbohydrates. The Minister of Agriculture once stated that because sago is a high-carbohydrate native food, it has a lot of potential to be cultivated in order to assist food diversity. Sago flour lacks essential vitamins, fibre, and protein. It is commonly combined with other foods that are high in nutrients. It is frequently included in diets for children and those with digestive issues due to its gentle effect on the stomach (Karim, 2008).
It is also healthy for your diet because it is low in fat and calories. It is safe to eat as a nonallergenic food because it has very little protein and is devoid of gluten and casein. Because full ripening completes the tree's life cycle and depletes the starch stores in the trunk to create seeds to the point of death, leaving a hollow shell, the fruit of the palm tree that yields sago is not allowed to ripen completely. Made from the starchy centre of sago palm stems, sago flour is primarily a source of carbohydrates and is well-known in tropical regions for its capacity to boost energy levels. Sago is a popular choice for people looking for a quick energy boost because of its high carbohydrate content. It is suitable for those with gluten intolerance or coeliac disease (Elder, 2006). A vital spice that is required all across the world is chilli (Capsicum annuum L). One vegetable that is especially high in organic micro components and antioxidant varieties is chilli. One of the best natural antioxidant substances is chilli, which has bioactive components that help prevent free radical damage and have a favourable impact on human health. The anti-cancer, anti-bacterial, analgesic, anti-inflammatory, anticancer, and antiviral properties of these substances have been demonstrated in several investigations (Toontom, 2010).  
In the past, chillies were dried by sun drying, which also decreased their moisture content to 10-15%. Depending on the weather, it will take roughly 7 to 20 days. Chilli powder is the dried, ground fruit of one or more types of chilli pepper, occasionally flavoured with additional spices. It is added to food as an additional spice to give it a spicy and flavourful taste (Oberoi, 2005).
Materials and Methods:
The present experiment was carried out at the laboratory of the Department of Food Technology, Yashavantrao Chavan Institute of Science, Satara. During the year 2023-2024. Materials used and methodologies adopted for the present investigation are presented in this chapter. Also product was prepared and analysed for different physical, chemical and sensory attributes.

Collection of raw materials

All the material required for the experiment was purchased from the local market of Satara. 
Materials
Ingredients:
The material used in formulating the product was Yam, Banana, Sago flour, Salt, and Chilli powder, which were procured from the market.
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            Fig 1: Flow chart of the Preparation of the Yam fasting snack.

Procedure:
All raw ingredients were weighed. The bananas and yams were washed. The banana and yams were cooked at 80–90°C for 5 minutes. After cooking was completed, the cooked banana and yams were mashed. All remaining ingredients were mixed into it. Soft dough was made, and small balls were formed from the dough. The balls were flattened into thin discs. Drying was done at 60°C. After complete drying, they were fried at 180°C until golden in colour. Finally, they were packed into an air-tight container.
Treatment Details:
The present investigation was carried out in the Department of Food Technology, Yashavantrao Chavan Institute of Science, Satara. Results obtained during the investigation are tabulated and statistically analysed. Based on a review of the literature and preliminary trials, the experimental work plan was prepared with details of the trials as given in the table and shown in the table: 
Table 1: Composition of Yam Fasting Snack
	Ingredient
	Sample A
	Sample B
	Sample C

	Yam
	35 %
	40 %
	40 %

	Banana
	35 %
	35 %
	40 %

	Sago flour
	25 %
	20 %
	15 %

	Salt
	3 %
	3 %
	3 %

	Chilli powder
	2 %
	2 %
	2 %
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Fig 2: Yam fasting snack
The estimation of the food sample's ash, moisture, fat, and protein contents is part of this analysis. 
1) Moisture content: After the 5g 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) 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).
3) Crude Fibre Content: Initially, 2 to 5 g of a moisture and fat-free sample was 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. After 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°C, it was weighed. After four hours of heating at 550–6000°C in a muffle furnace, the crucible was cooled and weighed once more. The difference between the weights indicated the weight of the crude fibre (Moller, 2014).
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 kept for 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 percentage ash was calculated using the difference between the initial and final weights (Manual-FSSAI). 

5) Protein Content: The Micro-Kjeldhal technique, which entailed digesting 200 mg of material in concentrated sulfuric acid with 1g 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). 
6) Carbohydrate Content: The carbohydrate content was determined using the difference technique. 
Sensory Assessment:

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 (strongly dislike) to 9 (very like). They were evaluated for sensory qualities such as appearance, colour, taste, flavour, and texture (Wichchukit and O’Mahony, 2022).
Result & discussion:
The proximate composition of the yam fasting snack indicated a moisture concentration of 3.6%, indicating effective drying that improves shelf durability while decreasing microbial activity. Recent research (Okonkwo et al., 2025) found similar moisture levels (2.8-7.3%) in yam-oat snack bars, suggesting that yam-based snacks may achieve low moisture stability for storage. The fat level was low (1%), which is ideal for fasting since low-fat meals are light, digestible, and less likely to produce gastrointestinal distress. Okonkwo et al. (2025) reported comparable results, finding fat contents ranging from 0.3 to 1.5% in yam-oat snack bars. Similarly, a review of Chinese yams found that Dioscorea species often contain less than 3% fat, which supports the current findings (Liu et al., 2023). Thus, the yam fasting snack preserves the yam's low-lipid profile while offering a healthier alternative to traditional fried snacks.

The protein level of 4.9% in the current study, although lower than the 8-12% range reported for raw yam tubers (Ezeaku et al., 2025), is nonetheless significantly higher than that found in yam-oat snack bars (0.21-0.89%) (Okonkwo et al., 2025). The discrepancy might be attributed to the diluting impact of banana and sago flour in the recipe, both of which have little protein. Nonetheless, this moderate protein amount is beneficial in fasting snacks, as it provides fullness without overburdening the digestive system.

The fibre content was 3.26%, which is within the 3.3-6.3% range reported for yam products (Ezeaku et al., 2025). Fibre is essential during fasting, since it prevents constipation and promotes digestion. (Zandonadi et al. 2012) found that banana flour considerably enhances fibre content in gluten-free snacks, which supports the use of banana in this formulation. However, as compared to yam-oat snack bars (3.3-12.3% fibre) (Okonkwo et al., 2025), the fibre content is lower, indicating that future formulations might benefit from introducing higher-fibre adjuncts.

The carbohydrate content (80.24%) was the most abundant nutrient, somewhat greater than the 70-75% range described in previous evaluations of yam nutritional composition (Ezeaku et al., 2025). This rise is due to the starch-rich contributions of both banana and sago flour, supporting the snack's function as a fast energy source.

Sensory examination revealed obvious variations between the three formulations. Sample A (35:35 yam-banana ratio) was the least popular owing to its mild flavour and unappealing colour. Sample B (40:35 ratio) improved, particularly in texture and general acceptability (7.8/9). Sample C (40:40 ratio) had the greatest results, scoring highest in all characteristics, including appearance (8.2), colour (8.8), taste (8.8), flavour (8.4), texture (8.8), and overall acceptability (8.4). The increased banana proportion improved not only the natural sweetness and flavour, but also the binding and frying colour, making the snack more appealing.

The present investigation was carried out in the Department of Food Technology, Yashavantrao Chavan Institute of Science, Satara, during 2023-2024. Results obtained during the investigation are tabulated and statistically analysed. Chemical properties of Yam Fasting Snack were studied by analysing moisture content, fat, protein, fibre, ash, and carbohydrates. Various tests were taken for that, and all the equipment and chemicals are handled with care.
Table 2: Proximate analysis results of the Yam fasting snack

	Sr. No.
	Test Done

	Unit/100g
	Result

	1
	Moisture
	%
	3.6

	2
	Fat
	%
	1

	3
	Protein
	%
	4.9

	4
	Fibre
	%
	3.26

	5
	Ash
	%
	7

	6
	Carbohydrate
	%
	80.24

	7
	Energy
	Kcal
	349.46


The sensory qualities in terms of colour, flavour, texture & aroma were assessed by a panel of 10 judges with a 9-point hedonic scale.  The data regarding the sensory evaluation is presented in the table below. 
Table 3: Sensory evaluation of the Yam fasting snack

	Sample
	Appearance
	Colour
	Odour
	Flavour
	Taste
	Texture
	Overall acceptability

	A
	6.2
	5.8
	6.2
	6.0
	5.8
	6.8
	6.2

	B
	7.2
	6.2
	7.0
	6.5
	6.9
	7.3
	7.8

	C
	8.2
	8.8
	8.2
	8.4
	8.8
	8.8
	8.4


Sample A – ratio of yams and bananas is 35:35 

Sample B - ratio of yams and bananas is 40:35 

Sample C - ratio of yams and bananas is 40:40 
Sample ‘C’ has a maximum score of 9 points on the hedonic scale and overall acceptability.

[image: image3]                               Fig 3: Sensory Evaluation of Yam Fasting Snack
Conclusion:
On the basis of sensory analysis, it is possible to prepare a Yam Fasting snack with Yam, Banana, and Sago flour as a source of nutrients. It is also evaluated that Yam and banana are highly acceptable as it is rich in protein, carbohydrate and fibre.
Yam fasting snacks provide nutrients like protein, carbohydrate, and fibre, which are essential to maintain health.
Based on the above result, the yam fasting snack product was prepared, and it is concluded that sample C has a 40:40 ratio of yams and bananas are 40:40 ratio. It was found to be acceptable during sensory evaluation.
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