


Original Research Article

Cost Analysis on Economic Feasibility for the Production of Banana-Coconut Enriched Dairy Ice Cream
ABSTRACT
The present study aimed to develop and evaluate a value-added, blended dairy–plant ice cream incorporating banana purée and coconut extracts, with particular emphasis on cost structure, and economic feasibility. A full-fat control (FFC) ice cream and a medium-fat experimental (MFE) ice cream were formulated, in which a portion of dairy ingredients was replaced with coconut milk, coconut cream, and banana purée. The optimized experimental formulation contained 10.00% banana purée, 4.00% coconut cream, and 50.00% replacement of milk with coconut milk, resulting in 15.84% total fat, 6.50% milk fat, and 12.50% milk solids-not-fat. Both products were manufactured under identical processing conditions and evaluated for production cost at laboratory-scale and assumed commercial-scale overrun levels. Raw material cost constituted the major share of total production cost, with fat-rich ingredients acting as primary cost drivers. Partial replacement of high-cost dairy cream with coconut-based ingredients resulted in a lower raw material cost for the experimental formulation. At a commercial overrun of 90%, the total production cost of the experimental ice cream was ₹22.32 per 90 mL serving, compared to ₹23.38 for the control ice cream. The experimental product exhibited superior palatability, desirable mouthfeel, and reduced caloric value (268.64 kcal/100 g) relative to the control (284.43 kcal/100 g). The findings demonstrate that banana–coconut enriched ice cream can be produced as an economically viable, and consumer-acceptable frozen dairy dessert, offering a promising approach for value addition and product diversification in the ice cream industry.
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INTRODUCTION 
Growing consumer awareness of the interrelationships among diet, health, and environmental sustainability has considerably reshaped the global food landscape, accelerating demand for value-added, functional, and plant-based food products. Within the dairy sector, this shift has manifested in the rapid emergence of blended dairy–plant formulations that seek to retain the sensory familiarity of conventional dairy products while enhancing their nutritional profile and reducing dependence on animal-derived ingredients. Concerns related to lactose intolerance, milk protein allergenicity, dietary cholesterol intake, and the environmental footprint associated with intensive animal agriculture have encouraged manufacturers and retailers to diversify product portfolios through the strategic incorporation of plant-based components into traditional dairy matrices (Taspinar et al., 2023; de Brito et al., 2025; Chang et al., 2025). Such hybrid products appeal not only to vegan consumers but also to flexitarians and health-conscious individuals seeking clean-label, nutritionally enriched, and sustainably positioned foods.
Value addition through the incorporation of fruits and plant-derived extracts represents a particularly effective strategy for product differentiation in a highly competitive dairy market (Adil et al., 2024; Adil et al., 2025). Beyond enhancing nutritional and functional attributes, fruit- and plant-enriched dairy products enable manufacturers to command premium price points, extend market reach to niche consumer segments, and improve overall product perception in terms of healthfulness and naturalness (Prasad et al., 2025). Frozen dairy desserts, especially ice cream, provide a suitable matrix for such innovations owing to their compositional flexibility, wide consumer acceptance, and capacity to incorporate diverse functional ingredients without substantial compromise in sensory quality (Taspinar et al., 2023; de Brito et al., 2025; Chang et al., 2025).
Banana and coconut have emerged as promising ingredients for the development of value-added dairy–plant blended ice creams due to their complementary nutritional, functional, and sensory attributes (Taspinar et al., 2023; de Brito et al., 2025; Chang et al., 2025). Banana contributes natural sugars, dietary fibre, including resistant starch depending on ripeness, along with essential micronutrients such as potassium, vitamin B₆, and vitamin C. From a techno-functional perspective, banana purée can enhance sweetness, viscosity, body, and freeze–thaw stability in frozen desserts, thereby reducing dependence on added sugars and stabilizers (Alkarkhi et al., 2011; Singh et al., 2016). Coconut, in the form of milk, cream, or extract, supplies plant-based lipids rich in medium-chain fatty acids, imparts distinctive tropical flavor notes, and provides fat-mediated creaminess that can partially mimic the mouthfeel of dairy fat. Additionally, coconut solids interact synergistically with milk proteins and hydrocolloids, contributing to improved melting resistance, overrun and textural stability in ice-cream (St-Onge and Jones, 2003; Mohanan et al., 2015; Karunasiri et al., 2020). The combined use of banana and coconut therefore offers a nutritionally enriched and technologically viable approach to formulating blended dairy–plant ice creams with enhanced sensory appeal and potential health benefits.
In the Indian context, ice cream consumption has exhibited growth over the past decade, particularly in metropolitan cities and emerging urban centers. This trend is largely driven by rising disposable incomes, an expanding middle-class population, changing lifestyle patterns, and increased exposure to global food trends (Bhushan, 2007; Chawla et al., 2025). 
Ice cream manufacturing is widely regarded as one of the most profitable operations within a composite dairy plant, primarily due to the economic advantage conferred by overrun, defined as the volumetric increase resulting from air incorporation during freezing (Chauhan et al., 2006). However, despite the rapid expansion of ice cream production and diversification of formulations in India, there remains a conspicuous lack of scientifically rigorous and systematic studies addressing the cost structure and economic feasibility of ice cream manufacturing at industrial scale, particularly for value-added and hybrid dairy–plant products.
Commercial adoption of banana–coconut enriched ice cream formulations is contingent not only on sensory and nutritional acceptability but also on demonstrable economic feasibility. Producers require transparent, formulation-specific cost analyses that account for variability in raw material prices, processing requirements (e.g., homogenization, pasteurization, stabilizer–emulsifier usage), yield and overrun differences, packaging costs, and implications for shelf-life and market pricing strategies. The cost–benefit analyses and cost-of-production evaluations of such ice cream type products remain scarce in the literature. In particular, limited information is available on ingredient cost trade-offs, scale-dependent economics, and sensitivity of production costs to fluctuations in prices of fruit and plant-based ingredients, parameters that are critical for small- and medium-scale dairy enterprises and start-ups considering commercial scale-up.
In view of these gaps, the present study was undertaken to integrate formulation-level development of banana–coconut value-added ice cream with a detailed economic assessment. By systematically evaluating raw material costs, processing and allied expenses, packaging costs, and the influence of overrun on unit production cost, this investigation aims to provide a comprehensive techno-economic framework to support informed decision-making and practical commercialization of banana–coconut blended dairy ice cream.
MATERIALS AND METHODS
Raw Materials
The raw materials used for the development of value-added ice cream formulations incorporating coconut extracts and banana purée included mixed milk (cow and buffalo milk), cream, sucrose, skim milk powder (SMP), stabilizers, emulsifier, banana purée, and coconut extracts (coconut milk and coconut cream). A stabilizer blend consisting of sodium alginate and guar gum (1:1, w/w) and glycerol monostearate as an emulsifier were employed to ensure structural stability and desirable melting characteristics. Mixed milk was procured fresh from the Livestock Research Station, Sardarkrushinagar Dantiwada Agricultural University (SDAU), Dantiwada, Gujarat, India. Commercial food-grade coconut extracts (coconut milk and coconut cream; Urban Platter brand), sucrose (Madhur brand), and skim milk powder (Sagar brand) were procured from the local market or authorized online suppliers. Permitted food colour (Fast Green FCF) and flavouring agents (tender coconut flavour and mixed fruit flavour) were used at recommended levels. Banana purée was prepared in the laboratory using ripe fruits of the dwarf Cavendish variety. Bananas were peeled, sliced, homogenized using a laboratory blender, and used immediately to minimize enzymatic browning and quality deterioration.
Formulation of Ice Cream Mixes
Two categories of ice cream mixes were formulated: a full-fat control ice cream (FFC) and a medium-fat experimental ice cream (MFE). The FFC mix contained 10.5% milk fat, 12.0% milk solids-not-fat (MSNF), 15.0% sucrose, and 0.35% stabilizer–emulsifier blend, with coconut milk incorporated as part of the liquid phase but without coconut cream or banana purée.
The experimental formulation was designed as a value-added, blended dairy–plant ice cream containing 6.5% milk fat and 12.5% MSNF. Coconut milk was used to partially replace mixed milk, while coconut cream (4.0%, w/w of mix) and banana purée (10.0%, w/w of mix) were incorporated to enhance functional, nutritional, and sensory attributes. Sucrose was standardized at 14.0% (w/w of mix), and the stabilizer–emulsifier blend was maintained at 0.35% across all formulations to ensure consistency in mix rheology and freezing behavior.
Preparation of Ice Cream
Ice cream mixes were prepared by blending liquid ingredients (milk, cream, coconut milk) with dry ingredients (sucrose, SMP, stabilizers, and emulsifier) under continuous agitation. The mixes were homogenized using a two-stage homogenizer (capacity 100 L h⁻¹; Goma Engineering Pvt. Ltd., Thane, India) at pressures of 13.79 MPa (first stage) and 3.45 MPa (second stage) at 65 °C. Following homogenization, the mixes were pasteurized in a batch pasteurizer (Goma Engineering Pvt. Ltd., Thane) at 80 °C for 5 min, rapidly cooled to 6 ± 2 °C, and aged for 12 h at the same temperature to allow fat crystallization and hydration of stabilizers. In the experimental formulations, coconut cream, banana purée, flavouring agents, and colour were incorporated into the aged mix immediately prior to freezing, whereas coconut milk was added during mix preparation.
Freezing was carried out in a batch ice cream freezer (capacity 4.0 kg per batch; Goma Engineering Pvt. Ltd., Thane) until the desired overrun was achieved. Control ice cream was frozen to approximately 80.0% overrun, while experimental ice cream attained approximately 65.0% overrun. The frozen product was filled into 90 mL polystyrene cups, hardened in a hardening cabinet at −23 ± 2 °C for 5 h, and subsequently stored at −18 ± 2 °C until further evaluation. The detailed processing steps for control and experimental ice creams are illustrated in Figure 1 and Figure 2, respectively.
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Figure 1 Flow chart for the preparation of control ice cream
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Figure 2 Flow chart for preparing experimental ice cream
Cost Calculation Methodology
A systematic cost analysis was carried out to evaluate the economic feasibility of producing value-added banana–coconut ice cream. The total cost of production was computed on a per-kilogram and per-serving (90 mL) basis by accounting for all direct and indirect cost components associated with raw materials, processing, packaging, and overheads.
 Raw Material Cost
Raw material cost included the cost of all ingredients used in the formulation of ice cream mixes, namely mixed milk, cream, skim milk powder, sucrose, coconut milk, coconut cream, banana purée, stabilizers (sodium alginate and guar gum), emulsifier (glycerol monostearate), flavouring agents and permitted food colour. Ingredient costs were calculated based on prevailing market prices (₹/kg) and the quantity of each ingredient required per 100 kg of ice cream mix. The total raw material cost was expressed as ₹ per kilogram of mix.
Processing Cost
Processing cost comprised expenses incurred during manufacturing operations, including energy and utility consumption. This component accounted for:
· Electrical energy consumption during homogenization, freezing, and hardening
· Steam usage for pasteurization
· Water consumption for cleaning and ancillary operations
Processing costs were estimated based on standard operating conditions, equipment capacity, and prevailing utility tariffs, and were apportioned on a per-kilogram basis of ice cream produced.
Labour Cost
Labour cost included wages paid to skilled and semi-skilled personnel involved in mix preparation, processing, packaging, and handling operations. Labour charges were calculated based on standard man-hours required per batch and prevailing wage rates, and were allocated proportionately to the quantity of ice cream produced.
Packaging Cost
Packaging cost encompassed the cost of primary packaging materials, including: Polystyrene cups and Matching lids. Packaging expenses were calculated on a per-unit basis and added directly to the production cost of each 90 mL serving of ice cream.
Overheads
Overhead costs included indirect expenses necessary for sustained plant operation but not directly attributable to a single production batch. These comprised:
· Maintenance and repair costs of processing equipment
· Depreciation of machinery and infrastructure, calculated using standard accounting practices
· Administrative expenses, including supervision, utilities for office operations, and miscellaneous plant overheads
Overhead costs were allocated as a fixed percentage of the raw material cost, following established cost estimation practices for dairy processing plants.
Total Cost of Production
The total cost of ice cream production was calculated using the following expression:
Total cost (₹/kg) = Raw material cost + Processing cost + Labour cost + Packaging cost  + Overhead cost
Since ice cream volume increases due to air incorporation during freezing, overrun was incorporated into the cost calculation to express the final cost on a per-unit volume (90 mL) basis. Cost estimations were performed for both experimentally achieved overrun and assumed commercial overrun levels to facilitate realistic scale-up comparisons.
RESULTS AND DISCUSSION
Formulation Strategy and Ingredient Composition
The formulation compositions of the full-fat control (FFC) and medium-fat experimental (MFE) ice creams are summarized in Table 1. The FFC formulation was standardized to represent a conventional full-fat ice cream, containing 10.5% milk fat and 12.0% milk solids-not-fat (MSNF). In contrast, the MFE formulation was intentionally designed as a value-added, blended dairy–plant product with reduced milk fat (6.5%) and marginally higher MSNF (12.5%), achieved through partial substitution of dairy ingredients with coconut-based components and banana purée.
The primary formulation strategy for the experimental ice cream involved replacing a portion of dairy fat and milk solids with coconut milk, coconut cream (4.0%, w/w of mix), and banana purée (10.0%, w/w of mix). This approach was adopted to achieve both technological and nutritional enhancements. From a functional perspective, coconut cream contributed plant-derived lipids that enhanced creaminess and mouthfeel, while banana purée improved mix viscosity, body, and freeze–thaw stability. Simultaneously, these ingredients provided nutritional enrichment in the form of dietary fibre, plant lipids, and bioactive compounds, thereby supporting the development of a value-added frozen dairy dessert.
To ensure that observed differences in cost and performance were attributable solely to ingredient substitution, the levels of sucrose, stabilizer–emulsifier blend (0.35%), flavour, and colour were maintained constant across both formulations. This controlled compositional framework enabled a direct and unbiased comparison between the conventional dairy ice cream and the plant-enriched experimental variant, allowing the economic and functional implications of banana and coconut incorporation to be systematically evaluated.
Cost of Raw Materials
The cost of raw materials constituted the dominant component of total production cost for both FFC and MFE ice creams, as summarized in Table 2. Among all ingredients, fat-rich components emerged as the principal cost drivers, consistent with the established economics of ice cream manufacture.
In the control ice cream, dairy cream (42.0% fat) was the single largest contributor to raw material cost, accounting for ₹10,972.72 per 100 kg of mix. This high contribution reflects both the elevated unit price of cream and its substantial inclusion level required to achieve the target milk fat content. In contrast, the experimental formulation required significantly less cream (20.85 kg per 100 kg mix), resulting in a markedly lower cream cost of ₹6,171.60 per 100 kg mix.
In the experimental ice cream, plant-based ingredients, particularly coconut milk and coconut cream, contributed substantially to the raw material cost. Coconut milk alone accounted for ₹7,241.50 per 100 kg mix, making it the single largest cost component in the MFE formulation. Coconut cream further contributed ₹1,700.00 per 100 kg mix. These findings highlight that although plant-based fat sources are relatively expensive on a per-unit basis, their inclusion enabled a reduction in high-cost dairy cream without disproportionately increasing overall raw material cost.
Banana purée contributed ₹700.00 per 100 kg mix, representing a modest share of total raw material cost despite its relatively high inclusion level (10%). This reflects the comparatively low unit price of banana purée and underscores its economic attractiveness as a value-adding ingredient. Overall, the total raw material cost of the experimental mix (₹22,174.45 per 100 kg) was lower than that of the control mix (₹23,563.38 per 100 kg), demonstrating that judicious substitution of dairy ingredients with plant-based components can be economically advantageous.
Manufacturing Cost and Effect of Overrun 
The manufacturing cost of FFC and MFE ice creams, computed by integrating raw material cost, processing and allied expenses, and packaging cost, is presented in Table 3. Cost calculations were performed at both the experimentally achieved overrun levels (65%) and an assumed commercial overrun level (90%) to facilitate realistic scale-up comparisons.
At 65% overrun, the raw material cost per 90 mL serving was ₹14.21 for FFC and ₹13.54 for MFE ice cream. Upon addition of processing and allied costs (assumed as 84% of raw material cost) and packaging cost (₹0.70 per cup), the total production cost was ₹25.26 for FFC and ₹24.11 for MFE ice cream. The lower cost of the experimental product reflects its reduced dependence on high-priced dairy cream and optimized utilization of plant-based ingredients.
When costs were recalculated assuming a commercial overrun of 90%, the raw material cost per serving decreased to ₹12.33 and ₹11.75 for FFC and MFE ice creams, respectively. Correspondingly, the total production cost declined to ₹23.38 per 90 mL for FFC and ₹22.32 per 90 mL for MFE ice cream. These results clearly demonstrate the economic significance of overrun in ice cream manufacture and indicate that the experimental formulation retains a consistent cost advantage over the control under both laboratory-scale and commercial-scale scenarios.
Comparative Cost Analysis and Market Benchmarking
A comparative evaluation of production costs revealed that the value-added banana–coconut ice cream could be produced at a cost comparable to, or slightly lower than, conventional full-fat ice cream. The reduction in cost was primarily attributed to decreased usage of dairy cream, partially offset by the inclusion of coconut-based ingredients. Importantly, the functional contributions of coconut milk, coconut cream, and banana purée allowed formulation optimization without compromising economic viability.
To assess market competitiveness, the cost of the experimental ice cream was compared with a commercially available tender coconut ice cream from a reputed Indian brand, priced at approximately ₹275.00 per litre. Based on the calculated production cost, the experimental ice cream developed in the present study was priced at approximately ₹248.00 per litre, indicating a clear price advantage. Furthermore, bulk-pack production is expected to further reduce unit cost, enhancing competitiveness in both retail and institutional markets.
Economic Feasibility and Commercial Implications
The economic feasibility analysis indicates that the marginal variation in production cost associated with the incorporation of banana purée and coconut extracts is well within acceptable limits for commercial manufacturing. The modest cost advantage of the experimental formulation, combined with its enhanced nutritional profile and sensory appeal, supports its positioning as a value-added, plant-enriched dairy dessert.
The formulation is particularly well suited for small- and medium-scale dairy plants, cooperatives, and start-ups, as it relies on locally available raw materials and does not require substantial modifications to existing ice cream processing infrastructure. Reduced reliance on high-cost dairy cream, coupled with value addition through plant-based ingredients, improves profitability while minimizing financial risk. Overall, the results demonstrate that banana–coconut value-added ice cream represents a technically sound and economically viable opportunity for diversification within the Indian ice cream sector.
CONCLUSION
The present investigation demonstrated the successful development of a value-added, blended dairy–plant ice cream incorporating banana purée and coconut extracts with favorable techno-economic attributes. A highly acceptable coconut–banana flavoured ice cream containing 15.84% total fat, 6.50% milk fat, and 12.50% MSNF was formulated through partial replacement of dairy components with plant-based ingredients. The optimized formulation comprised 10.00% banana purée, 4.00% coconut cream, 14.00% sucrose, and 0.35% stabilizer–emulsifier blend, with coconut milk replacing 50.00% of the milk in the mix. The developed product complied with FSSAI standards for medium-fat ice cream in terms of milk fat content. Compared with the full-fat control, the medium-fat experimental ice cream exhibited superior palatability, a desirable creamy mouthfeel, and enhanced total phenolic content, reflecting improved nutritional and bio-functional quality. The reduction in milk fat resulted in a lower caloric value (268.64 kcal/100 g) relative to the control ice cream (284.43 kcal/100 g), without compromising sensory acceptability. Economic evaluation indicated that the final production cost of the experimental ice cream (₹22.32 per 90 mL at 90% overrun) was comparable to that of the control product, confirming its commercial viability. Overall, the study establishes that banana–coconut enriched ice cream can be produced as an economically feasible, nutritionally improved, and consumer-acceptable frozen dairy dessert, offering a promising opportunity for product diversification and value addition in the ice cream industry.
[bookmark: _GoBack]Disclaimer 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models and text-to-image generators have been used during the writing or editing of this manuscript. 

REFERENCES
1. Adil, S., Jana, A. H., Mehta, B. M., Bihola, A., Prasad, C., & Rajani, B. (2025). Feasibility of utilising orange (Citrus sinensis) peel powder as a fat substitute in frozen yoghurt. International Journal of Dairy Technology, 78(2), e70034. https://doi.org/10.1111/1471-0307.70034
2. Adil, S., Jana, A. H., Mehta, B. M., Bihola, A., Singh, A., & Rajani, B. (2024). Value addition to dietetic frozen yoghurt through use of fruit peel solids. Scientific Reports, 14(1), 18743. https://doi.org/10.1038/s41598-024-69762-0
3. Alkarkhi, A. F. M., Ramli, S. B., Yong, Y. S., & Easa, A. M. (2011). Comparing physicochemical properties of banana pulp and peel flours prepared from green and ripe fruits. Food Chemistry, 129(2), 312–318. https://doi.org/10.1016/j.foodchem.2011.04.060
4. Bhushan, B. (2007). Ice cream sector: Growing fast. In P. R. Gupta (Ed.), Dairy India (6th ed., pp. 209–211). New Delhi, India: Dairy India Year Book.
5. Chang, W., Li, K., Qi, X., & Meng, Z. (2025). Formulation strategies, texture improvement, and sensory perception of healthy ice cream: A review. Food Chemistry, 481, 144015. https://doi.org/10.1016/j.foodchem.2025.144015
6. Chauhan, A. K., Kalra, K. K., Singh, R. V., & Raina, B. B. (2006). A study on the economics of milk processing in a dairy plant in Haryana. Agricultural Economics Research Review, 19(2), 399–406. https://doi.org/10.22004/ag.econ.57772
7. Chawla, D., Sachdeva, H., & Khanna, K. (2025). Data visualization with Power BI for developing next-generation decision markets to leverage Indian ice cream flavors using artificial intelligence and machine learning. In Proceedings of the 2025 World Skills Conference on Universal Data Analytics and Sciences (WorldSUAS) (pp. 1–9). IEEE.
8. Cheema, A. S., & Arora, A. L. (1991). Cost estimation for filled ice cream. Indian Journal of Animal Sciences, 61(7), 742–746.
9. de Brito, I. S., Durço, B. B., Tavares Filho, E. R., de Mattos, R. B. E., Pagani, M. M., Mársico, E. T., da Cruz, A. G., de Carvalho Martins, C. P., & Esmerino, E. A. (2025). How consumers make sense of hybrid dairy-based foods: A multistakeholder qualitative study. Journal of Sensory Studies.
10. Karunasiri, A. N., Gunawardane, M., Senanayake, C. M., Jayathilaka, N., & Seneviratne, K. N. (2020). Antioxidant and nutritional properties of domestic and commercial coconut milk preparations. International Journal of Food Science, 2020, Article 3489605. https://doi.org/10.1155/2020/3489605
11. Mohanan, R., Sukumarapillai, A., & Sukumaran, S. (2015). Nutritional and health benefits of coconut oil. In C. Apetrei (Ed.), Corn and coconut oil: Antioxidant properties, uses and health benefits (pp. 187–192). Nova Science Publishers. https://www.novapublishers.com/catalog/product_info.php?products_id=57900
12. Prasad, S., Gupta, E., Yadav, S., Babulal, K. S., & Mishra, S. (2025). Plant-based food industry: Overview and trends. In K. Younis & O. Yousuf (Eds.), The future of plant protein: Innovations, challenges, and opportunities (pp. 73–97). Springer Nature Singapore. https://doi.org/10.1007/978-981-96-4190-1_4
13. Singh, B., Singh, J. P., Kaur, A., & Singh, N. (2016). Bioactive compounds in banana and their associated health benefits: A review. Food Chemistry, 206, 1–11. https://doi.org/10.1016/j.foodchem.2016.03.033
14. St-Onge, M. P., & Jones, P. J. H. (2003). Greater rise in fat oxidation with medium-chain triglyceride consumption relative to long-chain triglyceride is associated with lower initial body weight and greater loss of subcutaneous adipose tissue. International Journal of Obesity. https://doi.org/10.1038/sj.ijo.0802467
15. Taspinar, T., Yazici, G. N., & Güven, M. (2023). Evaluating the potential of using plant-based milk substitutes in ice cream production. Biology and Life Sciences Forum, 26(1), 21. https://doi.org/10.3390/Foods2023-15011.


Table 1 Formulation of ice creams utilizing coconut extracts and banana puree 
	
Sr.
No.
	
Constituents/Ingredients
	Formulation of ice cream

	
	
	Control
	Experimental

	1
	Milk fat
	10.50
	  6.50

	2
	MSNF#
	12.00
	12.50

	3
	Sucrose
	15.00
	14.00

	4
	Proportion of Milk and Coconut milk (w/w)
	1:1
	 1:1 

	5
	Sodium alginate and Guar gum (1:1, w/w)
	 0.20
	  0.20

	6
	Glycerol mono stearate
	 0.15
	  0.15

	7
	Coconut cream (% w/w of mix) at recommended level
	-
	4.00 

	8
	Banana puree (% w/w of mix) at recommended level
	-
	10.00 

	9
	Tender coconut flavour (mL/kg mix)
	1.80 
	1.80 

	10
	Fast green FCF Apple green colour (mL/kg mix)
	2.00 
	2.00 


Note: Both experimental and control ice cream mixes had ‘milk blend’ comprising of milk and coconut milk; # - MSNF – Milk Solids-Not-Fat
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Table 2 Raw materials cost for preparing 100 kg mixes for Control and Experimental ice creams
	Ingredients 
	Cost 
(₹/kg)
	FFC
	MFE

	
	
	Quantity (kg)
	Cost 
(₹)
	Quantity (kg)
	Cost 
(₹)

	Milk (4.5% fat, 8.5% SNF)
	  59.00
	19.90
	1174.10
	20.69
	1220.71

	Cream (42.0% fat, 5.6% SNF)
	296.00
	37.07
	10972.72
	20.85
	6171.60

	Skim milk powder (0.5% fat, 95.6% SNF)
	445.00
	7.78
	3462.10
	9.42
	4191.90

	Sugar
	  46.00
	15.00
	690.00
	14.00
	644.00

	Coconut milk (17.0% fat, 25.85% TS)
	350.00
	19.90
	6965.00
	20.69
	7241.50

	Coconut cream (22.33% fat, 32.24% TS)
	425.00
	-
	-
	4.00
	1700.00

	Banana puree (19.3 ºBrix)
	  70.00
	-
	-
	10.00
	700.00

	Sodium alginate
	350.00
	0.10
	35.00
	0.10
	35.00

	Guar gum
	275.00
	0.10
	27.50
	0.10
	27.50

	Glycerol monostearate
	350.00
	0.15
	52.50
	0.15
	52.50

	Apple green colour
	650.00
	0.20
	130.00
	0.20
	130.00

	Tender coconut flavour
	800.00
	0.18
	144.00
	0.18
	144.00

	Total quantity/cost
	-
	100.38
	23652.92
	100.38
	22258.71

	Total cost 
(₹/100 kg mix)
	-
	-
	23563.38
	-
	22174.45

	Cost (₹/kg mix)
	-
	-
	235.63
	-
	221.75


FFC = Full-fat control ice cream; MFE = Medium-fat experimental ice cream
Table 3 Manufacturing cost for FFC and MFE ice creams
	Cost headings
	Assumption made
	FFC Ice cream
	MFE Ice cream
	References

	
	
	65% Overrun# 
	90% Overrun* 
	65% Overrun# 
	90% Overrun* 
	

	Raw materials cost (₹)
	-
	14.21
	12.33
	13.54
	11.75
	-

	Processing and allied costs (₹)
	84% of RM cost
	10.35
	10.35
	9.87
	9.87
	Cheema and Arora (1991)

	Packaging cost (₹)
	₹ 0.70 per cup
	0.70
	0.70
	0.70
	0.70
	Bhushan (2007)

	Total cost (₹)
	-
	25.26
	23.38
	24.11
	22.32
	-


#Ice cream had 65.0 % overrun as attained in experiment; * Ice cream was assumed to contain 90.0 % overrun as is usual in commercial scale; FFC = Full-fat control ice cream; MFE = Medium-fat experimental ice cream; RM = Raw materials
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Both products were manufactured under identical processing conditions and evaluated for 


production cost at laboratory


-


scale and assumed commercial


-


scale overrun levels.


 


Raw 


material c


ost constituted the major share of total production cost, with fat


-


rich ingredients 


acting as primary cost drivers. Partial replacement of high


-


cost dairy cream with coconut


-


based 


ingredients resulted in a lower raw material cost for the experimental formu


lation. At a 


commercial overrun of 90%, the total production cost of the experimental ice cream was 


?


22.32 


per 90 mL serving, compared to 


?


23.38 for the control ice cream. The experimental product 


exhibited superior palatability, desirable mouthfeel, and r


educed caloric value (268.64 kcal/100 


g) relative to the control (284.43 kcal/100 g).


 


The findings demonstrate that banana


–


coconut 


enriched ice cream can be produced as an economically viable, and consumer


-


acceptable 


frozen dairy dessert, offering a promis


ing approach for value addition and product 


diversification in the ice cream industry.
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