


Development of Energy Bar Incorporated with Pumpkin Seeds and Powder



Abstract

                 Cucurbita pepo, are rich in vitamins, pantothenic acid, folate, antioxidants, carbohydrates, dietary fiber and minerals such as calcium, iron, potassium, sodium and zinc. The current work is an attempt to add pumpkin seeds and its powder to energy bars, in order to enhance its nutritional value. The methodology involved addition of chopped dates 60 g, 50 g and 40 g in Energy bars viz. T1, T2 and T3 respectively, crushed groundnuts 10 g each, jaggery 20 g each in T1, T2 and T3 along with pumpkin seeds (5 g, 10 g and 15 g) and pumpkin powder (5 g, 10 g and 15 g) in Energy Bars viz. T1, T2 and T3 respectively and the components were mixed well unless a moist consistency was obtained. After storing in refrigerator for one hour, the resulting products i.e. T1, T2 and T3 was checked for Colour, Flavour, Texture, Taste and overall acceptability which were scored on 5-point scale. The product was found to have a good acceptability and was followed by checking the nutritional value of the bar. Results revealed that incorporation of pumpkin powder and pumpkin seeds at different level of incorporation (5 g, 10 g and 15 g) in T1, T2 and T3 bars respectively shows an increase in nutritional value viz. Energy, Protein, Carbohydrate, Fat, Fibre and Vitamin A. Overall, a stable product was obtained and a novel idea of amalgamating components from pumpkin was developed.
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1. INTRODUCTION

                 Pumpkins, scientifically known as Cucurbita pepo, are extensively grown in tropical and subtropical countries where traditionally it is consumed as freshly boiled and steamed or as a processed food items such as soup or curry. Pumpkin is cultivated throughout the world for use as vegetable as well as medicine. It has been traditionally used as medicine in many countries such as China, Argentina, India, Mexico, Brazil and America (Ptitchkina et al., 1998). Some of its common uses in most countries are for Diabetes and treating internally as well as externally for managements of worms and parasites.
                 Pumpkin is high in β-carotene which gives its yellow or orange colour. It is also high in carbohydrates and minerals. β-carotene in plants that have pleasant yellow or orange colour is a major source of Vitamin A (Caili et al., 2006). Consumption of foods containing carotene helps in prevention of Eye disorders, Cancer and Skin diseases. Incorporation of β-carotene rich foods in diets is the best measure to improve Vitamin A nutrition of individuals to overcome the problems and diseases caused by vitamin A deficiency (Park et al., 2010).
              Dietary fibre plays an important role in human health. They act as a protective agent against cardiovascular diseases, diverticulosis constipation, irritable colon, colon cancer and diabetes (Anderson et al., 2009). Dietary fibre content has become a key component in promoting the belief that diet based on a significant intake of fruit and vegetable has long term benefits. Fibres derived from fruits and vegetables have a considerably higher proportion of soluble dietary fibre, whereas cereal fibre contains more insoluble cellulose and hemicellulose. Dietary fibre has many functional properties such as water holding, oil holding, emulsifying and gel formation. Dietary fibre can be used in dairy, bakery, jam and meat products (Elluech et al., 2011). Incorporation of Dietary fibre into food products helps to modify the textural properties of the food, avoid syneresis and stabilise high fat content food and emulsion (Abdul-Hamid & Luan, 2000). Dietary fibres are not only desirable for their nutritional properties, but also for their functional and technological properties and because of those they can also be used to upgrade agricultural products and by products for use as food ingredients.

 Pumpkin seeds are rich in protein, vitamins, minerals and fiber (Bashir et al., 2025). It contains 24.20% crude fibre (Nyam et al., 2009). It is an excellent plant based protein source of phenylalanine, arginine, alanine, leucine and histidine (Ukachi, 2019). Pumpkin seed flour is a potential raw ingredient for the production of coloured baked goods. Its amino acid profile is rich, and its birth value is high (Pandey et al., 2024). Pumpkin seeds contain albumin protein which has high soluble properties, and is applied as an emulsifier, foaming agents and binders in food sector (Karabulut et al., 2024). It can be added into food products to enhance texture and flavour of the products. They also exhibit functional properties (high water and fat absorption as well as good emulsification properties) and high lysine content, which suggest the ability to be incorporated in food products. Fibre present in pumpkin seeds can prevent constipation reduce blood glucose and cholesterol level, prolong intestinal transit time and provide satiety (Djutin, 1991).
 Energy Bars are supplemental bars targeted at people that require quick energy but do not have time for a meal. They are different from energy drinks, which contains caffeine, whereas bars provide food energy and are healthier. Energy bars provide the majority of their food energy in carbohydrates. Energy in food comes from all three main sources -fat, protein & carbohydrates but mostly from carbohydrates. To provide energy quickly, most of the carbohydrates are various types of jaggery powder and dry dates powder like fructose, glucose, dextrose and others in various ratio (Noakes et al., 2004). 
The food industry has witnessed a growing demand for convenient and nutritious food options, with energy bars emerging as a popular choice among consumers. This trend aligns with the increasing focus on health and wellness as individuals seek on-the-go solutions that provide essential nutrients (Karthikeyan et al., 2024). Energy bars are popular because of their consistency, taste, accessibility, aroma and relatively low cost. Energy bars are supplemental bars composed of high-energy ingredients that can be ingested in between meals to help reduce the consumption of meals, and increase fullness (Yadav and Bhatnagar, 2017). Nutrition or energy bars are getting popular among health aware consumers, school-goers and weight watchers (Rawat et al., 2015) due to its nutritive value and easy-to-use. Elite athletes adore sports nutrition bars or energy bars and many of them eat them before a workout to boost their performance. It is a widely achievable source of nutrients that helps to develop muscle mass and protect tissues in addition to giving energy (Gao et al., 2021). 
               Incorporation of fruit and vegetable by-products in nutrition bars not only adds the value to products but also contributes to newly formulated food products and minimize losses of raw materials by utilizing peels, seeds, etc (Naves et al., 2010). Nowadays, a special attention has been given to by products to utilize raw materials as much as practical and avoid economic losses and environmental pollution. The nutritional content of seeds of Cucurbitaceae family plants has been neglected; seeds are frequently thrown as trash throughout fruit preparation or eating, posing an environmental risk (Akshaya et al., 2018). Energy bars incorporated with Cucurbitaceae family plant seeds are more nutritious, healthy, maintain the immune system, and enhance the physical performance of athletes (Ayad et al., 2020).

2. MATERIALS AND METHODOLOGY

2.1 Materials:

2.1.1 Ingredients used: Dates, Groundnut, Jaggery, Pumpkin, Distilled water, drinking water

2.1.2 Equipments used: Weighing balance, Drier, Pan, Gas stove, Refrigerator

2.1.3 Other materials: Knife, Butter paper, Air tight containers

           Fresh Pumpkin was obtained from local market of Jorhat town, Assam. The fresh Pumpkin without any black spot was scarce. Dates, Groundnut was purchased from the local market of Jorhat. Jaggery was purchased from local market of Jorhat, Assam, which acts as a binding agent in Energy Bar. Jaggery was also used as a sweetener.





2.2 Methodology:

2.2.1 Pumpkin powder preparation

            Pumpkin was wiped with a cloth dipped in warm water. Pumpkin was cut into half with a clean sharp knife. Seeds was scooped out with a spoon. From the pumpkin, skin was cut and the flesh was cut into slices. The pumpkin slices were then transferred to a stainless-steel tray and dried in a tray drier at 65º C for 8 h. The dried pumpkin was grounded and sifted through a sieve.
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Flow chart 1.  Pumpkin powder preparation

2.2.2 Pumpkin seed extraction
                    The pumpkin was cut into half and the seeds were scooped out. The fleshy inside part of pumpkin was removed if it is attached to the seeds. The seeds were then washed with distilled water. Pumpkin seed was then put in filter paper and blot them to dry. The pumpkin seeds was then transferred to a stainless-steel tray and dried in a tray drier at 65º C for 6 h.
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Flow chart 2. Pumpkin seed preparation

2.2.3 Preparation of energy bar

                    Three different formulation of Energy bar T1, T2 and T3 was developed each weighing 100 g. For the preparation of T1 Energy Bar 60 g dates, crushed groundnut 10 g, pumpkin seeds crushed 5 g, pumpkin powder 5 g and jaggery 20 g was added. Similarly, for T2 Energy bar 50 g dates, crushed groundnut 10 g, pumpkin seeds crushed 10 g, pumpkin powder 10 g and jaggery 20 g was added and for Energy bar T3 40 g dates, crushed groundnut 10 g, pumpkin seeds crushed 15 g, pumpkin powder 15 g and jaggery 20 g was added to develop the products.
Table 1.        Formulation and added ingredients for Energy Bar

	Ingredients
	      T1  (g)
	      T2 (g)
	         T3 (g)

	Dates
	60
	50
	40

	Groundnut ,crushed
	10
	10
	10

	Pumpkin seed, crushed
	5
	10
	15

	Pumpkin powder
	5
	10
	15

	Jaggery
	20
	20
	20

	Total
	100
	100
	100




                     Chopped dates was combined in a mixer. Pumpkin powder was added along with the dates at 5%, 10%and 15% level and was mixed together until the texture was coarse. Groundnut was crushed. Pumpkin seed was also crushed at 5%, 10 % and 15% level and was incorporated. Jaggery was heated in a pan for 2 minutes by adding little water. Mixed ingredients along with crushed groundnut and pumpkin seeds was put in the pan and mixed with the jaggery until moist consistency is obtained. Than the mixture was made into dough and wrapped in a butter paper and was pressed evenly with a spatula. Than it was chilled for an hour before serving.
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Flow chart 3. Preparation of energy bar

3. RESULTS AND DISCUSSION

3.1 Results

3.1.1 Sensory evaluation for standardized product

                 Sensory evaluation was conducted by panel members from the Department of Food Science and nutrition. Scoring was done on a five point scale. Attributes to be considered were Colour, Flavour , Texture , Taste and Overall acceptability which were scored on 5-point scale, where 5= Excellent, 4= Very good, 3= Good, 2= Fair, 1=Poor.
                 It can be observed that flavour, taste and overall acceptability of energy bar scored well in all the three products (T1, T2 and T3). The colour of T2 and T3 scored very well compared to T1 and texture of T1 and T2 scored well compared to T3. Thus the product had a good acceptability and was finalized to continue the shelf life study.






Fig.1 Sensory evaluation of Developed Energy Bar (T1, T2 and T3)


3.1.2 Nutritional value of energy bar

           It was observed that the nutritional value of 100 gm weight Energy Bar T1 incorporated with 5% pumpkin powder and pumpkin seed consisted energy 326 kcal, Protein 5.08 g, Carbohydrate 69.65 g, Fat 4.515 g, Fibre 6.035 g and Vitamin A 8.2 µg. Similarly, the nutritional value of 100 g weight Energy Bar T2 consisted Energy 322 kcal, 5.83 g of protein, 65.2 g Carbohydrate, 6.13 g of fat, 6.16 g of fibre and 10.7 µg of Vitamin A and the nutritional value of 100 g weight Energy Bar T3 also consisted Energy 317 kcal, Protein 6.58 g, 60.75 g of Carbohydrate, 7.045 g of fat, 6.285 g of Fibre and 13.2 µg of Vitamin A.


Table 2.       Nutritional value of Energy Bar (T1)

	Ingredients
	Energy (kcal)
	Protein
(g)
	Carbohydrate
(g)
	Fat
(g)
	Fibre
(g)
	Vitamin A
(µg)

	Dates
	169.2
	1.5
	45
	0.24
	4.8
	-

	Groundnut
	56.7
	2.5
	2.6
	4
	0.31
	5.7

	Pumpkin seeds
	22.3
	0.95
	2.7
	0.25
	0.9
	-

	Pumpkin powder
	1.3
	0.05
	0.35
	0.005
	0.025
	2.5

	Jaggery
	76.6
	0.08
	19
	0.02
	-
	-

	Total
	326 
	5.08 
	69.65 
	4.515 
	6.035 
	8.2 













Table 3.       Nutritional value of Energy Bar (T2)


	Ingredients
	Energy (kcal)
	Protein
(g)
	Carbohydrate
(g)
	Fat
(g)
	Fibre
(g)
	Vitamin A
(µg)

	Dates
	141
	1.25
	37.5
	0.2
	4
	-

	Groundnut
	56.7
	2.5
	2.6
	4
	0.31
	5.7

	Pumpkin seeds
	44.6
	1.9
	5.4
	1.9
	1.8
	-

	Pumpkin powder
	2.6
	0.1
	0.7
	0.01
	0.05
	5

	Jaggery
	76.6
	0.08
	19
	0.02
	-
	-

	Total
	322
	5.83
	65.2
	6.13
	6.16
	10.7



Table 4.        Nutritional Value of Energy Bar (T3)


	Ingredients
	Energy (kcal)
	Protein
(g)
	Carbohydrate
(g)
	Fat
(g)
	Fibre
(g)
	Vitamin A
(µg)

	Dates
	112.8
	1
	30
	0.61
	3.2
	-

	Groundnut
	56.7
	2.5
	2.6
	4
	0.31
	5.7

	Pumpkin seeds
	66.9
	2.85
	8.1
	2.85
	2.7
	-

	Pumpkin powder
	3.9
	0.15
	1.05
	0.015
	0.075
	7.5

	Jaggery
	76.6
	0.08
	19
	0.02
	-
	-

	Total
	317
	6.58
	60.75
	7.045
	6.285
	13.2





3.2 Discussion

             The idea of developing an innovative food product was mainly based on consumer acceptance, palatability and nutrients provided by each product. We succeeded in producing the desired energy bar. The developed energy bar was incorporated with pumpkin powder and pumpkin seed to enhance its flavour, texture and nutritive value of the food product. The energy bar was made of three different variations i.e. T1, T2 and T3 with different levels of incorporation of pumpkin powder and pumpkin seed i.e. T1 (5%), T2 (10%) and T3 (15%). It was observed that the energy bar which was produced was neither too dry nor sticky. The bar had desirable crunchiness as well. The consistency of the energy bar was also perfect. The colour of the energy bar appeared dark brownish in colour. The colour of T2 and T3 variation of the energy bar appeared to be better than T1. The flavour, taste and overall acceptability of all the three variations (T1, T2and T3) were equally good but the texture of T1 and T2 was observed to be better than T3. 
Nyam et al., (2013) reported that the high fibre content of both pumpkin seeds and powder can be used in the preparation of high fibre foods. Its use will reduce the total carbohydrate of the end product, as it is replaced in part by the fibre content thus also reducing total calories of the product. Pumpkin seed has high fibre content which also helps in the preparation of high fibre food. Pumpkin seed products increase the water absorption, dough development time and softening. Similar, findings were reported by Villamil et al. (2023) about the increased levels of beta-carotene, fiber and protein, in addition to having effects on moisture and volume, and in some cases, it even increases the acceptability of the product when pumpkin pulp is added to products. The pumpkin seeds mainly have lipids and when added in products, an increase in protein and PUFAs was observed, in addition to a decrease in moisture, SFAs, viscosity and pH. Thereby improving the nutritional profile in food formulation and contributing to sustainability by reducing waste. Umme et al., 2021 reported that banana flour and pumpkin seed flour showed considerable potential as ingredients in the formulation of nutrition bars and improved their nutrient value. Chaudhary et al., 2024 also reported that cucurbitaceae family plant seeds are necessary ingredients to be added to the energy bars for improved health and physical performance of athletes because these seeds are good in nutritional and therapeutic properties.
              The energy bar was wrapped in a butter paper and was kept in an air tight container in the refrigerator for 10 days. It was observed that the colour and texture of the energy bar remained consistent for 10 days. There was a slight decline in taste which may be due to some oxidative changes. If the product is stored in better packaging systems by using preservatives then the shelf life of the product can be increased.

4. CONCLUSION

Energy bar is very easy to prepare and does not demand a lot of time. They are formulated to target consumers requiring immediate energy and are designed to replace full meals. The present study concluded that incorporation of pumpkin powder and pumpkin seeds in varying percentage had a significant impact on physical and sensory properties of Energy Bar. As pumpkin powder has high amount of Vitamin A, incorporation of it significantly enhances vitamin A content in supplemented energy bar. Its seeds and powder were added to energy bars to enhance the texture, flavour and nutritional value of the food product. Additionally, by making use of underutilized agricultural resources, this research promotes sustainable food practices.

LIMITATIONS & RECOMMENDATIONS
Since, there was a slight decline in taste which may be due to some oxidative changes, so the relatively short shelf-life testing period of 10 days prevented from analysing the oxidative stability and opting for better packaging processes. Further in depth research can be undertaken to optimize shelf life conditions and storage tests, addressing potential microbiological contamination.
FUTURE SCOPES
Furthermore, research can be undertaken on energy bar to assess the overall human health impact for all age groups beside nutritional content such as improving the gut health or other physiological markers, making it challenging to provide comprehensive health benefits from the product.

DISCLAIMER (Artificial Intelligence)

Author hereby declares that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript.

REFERENCES

1. Ptitchkina, N.M., Novokreschonova, L.V., Piskunova, G.V. and Morris E.R. (1998): Large enhancement in loaf volume and organoleptic acceptability of wheat bread by small additions of pumpkin powder: possible role of acetylated pectin in stabilizing gas-cell structure. Food Hydrocolloids, 12: 333–337.
2. Caili, F., Huan. S. and Quanhong, L. (2006): A review on pharmacological activities and utilization technologies of pumpkin. Plant Foods for Human Nutrition, 61: 73-80.
3. Park, C.Y., Hess, D.C., Huttenhower, C. and Troyanskaya, O.G. (2010): Simultaneous genome-wide inference of physical, genetic, regulatory, and functional pathway components. PLOS Computational Biology, 6(11): e1001009.
4. Anderson, J.W., Baird, P., Davis Jr, R.H., Ferreri, S., Knudtson, M., Koraym, A., Waters, V. and Williams, C.L. (2009): Health benefits of dietary fiber. Nutrition Reviews, 67(4): 188-205.
5. Elluech, M., Bedigian, D., Roiseux, O., Besbes, S., Blecker, C. and Attia, H. (2011): Dietary fibre and fibre-rich by-products of food processing: Characterisation, technological functionality and commercial applications: A review. Food Chemistry, 124(2): 411-421.
6. Abdul-Hamid, A. and Luan, Y.S. (2000): Functional properties of dietary fibre from defatted rice bran. Food Chemistry, 68(1): 15-19.
7. Bashir, K., Jan, K., Habib, M. and Jan, S. (2025). Introduction to pumpkin Seed. In: Pumpkin Seed: Newer Perspectives. (pp. 1-24). Cham: Springer Nature Switzerland.  
8. Nyam, K.L., Tan, C.P., Lai, O.M., Long, K. and Che Man, Y.B. (2009). Physicochemical properties and bioactive compounds of selected seed oils. LWT- Food Science and  Technology, 42: 1396-1403.
9. Ukachi, A.C.I. (2019): Chemical and Nutritional Evaluation of Pumpkin (Cucurbita pepo) Seed Proteins. Asian Food Science Journal, 8(2): 1–11. https://doi.org/10.9734/afsj/2019/v8i229989
10. Pandey, V. K., Singh, K., Suthar, T., Srivastava, S., Rustagi, S., Ungai, D., Kovacs, B. and Shaikh, A. M. (2024). Current Strategies to Modify the Functional Properties of Proteins Extracted from Pumpkin Seeds: A Comprehensive Review. Horticulturae, 10: 1194.
11. Karabulut, G., Goksen, G. and Khaneghah, A.M. (2024): Plant-based protein modification strategies towards challenges. Journal of Agriculture and Food Research, 15: 101017.
12. Djutin, K.E. (1991) Pumpkin: nutritional properties. Potatoes and Vegetables, 3: 25 – 26.
13. Noakes, M., Foster, P.R., Keogh, J.B., Clifton, P.M. (2004). Meal Replacements Are as Effective as Structured Weight-Loss Diets for Treating Obesity in Adults with Features of Metabolic Syndrome. Journal of Nutrition, 134(8): 1894-1899. 
14. Karthikeyan, G.B., Janani, M. and K Abishek, S. (2024). Innovations in Energy Bars: Formulation, Nutritional Analysis, and Consumer Perspectives. International Journal of Management Research and Business Strategy, 13(1):1-13.  
15. Yadav, L. and Bhatnagar, V. (2017). Effect of legume supplementation on physical and textural characteristics of ready to eat cereal bars. Asian Journal of Dairy and Food Research, 36(3): 246-250. https://doi.org/10.18805/ajdfr.v36i03.8973.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
16. Rawat, N. and Darappa, I. (2015). Effect of ingredients on rheological, nutritional and quality characteristics of fibre and protein enriched baked energy bars. Journal of Food Science and Technology. 52(5):3006–3013. https://doi.org/10.1007/s13197-014-1367-x.
17. Gao, R., Shaw, K., Kaviani, M., Gordon, J., Zello, G.A. and Chilibeck, P.D. (2021). Glycemic Index of lentil- and cherry-based sport nutrition products for endurance athletes. Science and Sports, 36(3): 234.e1-234.e6. https://doi.org/10.1016/j.scispo.2020.05.007
18. Naves, L.P., Corrêa, A.D., de Abreu C.M.P. and dos Santos, C.D. (2010). Nutrients and functional properties in pumpkin seed (Cucurbita maxima) submitted to different processings. Ciencia e Tecnologia de Alimentos, 30(1): 185–190. https://doi.org/10.1590/S0101-20612010000500028.
19. Akshaya, M., Sasikala, S., Nithyalakshmi, V., Meenakshi, N., Kiruthika, D.K. and Pavithra, M.S. (2018). Effect of pre-treatments on the phytochemical composition of watermelon (Citrullus lanatus) rind. International Food Research Journal, 25(5): 1920-1924.
20. Ayad, A.A., Williams, L.L., Gad El-Rab, D.A., Ayivi, R., Colleran, H.L., Aljaloud, S. and Ibrahim, S.A. (2020). A review of the chemical composition, nutritional and health benefits of dates for their potential use in energy nutrition bars for athletes. Cogent Food and Agriculture, 6(1): 1809309. https://doi.org/10.1080/23311932.2020.1809309
21. Nyam, K.L., Lau, M. and Tan, C.P. (2013). Fibre from Pumpkin (Cucurbita pepo L.) Seeds and Rinds: Physico-chemical Properties, Antioxidant Capacity and Application as Bakery Product Ingredients. Malaysian Journal of Nutrition, 19(1): 99 - 109.
22. Villamil, R.A., Escobar, N., Romero, L.N., Huesa, R., Plazas, A.V., Gutiérrez, C. and Robelto, G.E. (2023). Perspectives of pumpkin pulp and pumpkin shell and seeds uses as ingredients in food formulation. Nutrition & Food Science, 53(2): 459 - 473.
23. Umme, H., Ashadujjaman, R.M., Mehedi, H.M., Afroz, T.M., Delara, A. and Rahman, M.M. (2021). Nutritional, textural, and sensory quality of bars enriched with banana flour and pumpkin seed flour. Foods and Raw materials, 9(2): 282-289.  
24. [bookmark: _GoBack]Chaudhary, M., Singh, R. and Chauhan, E.S. (2024). An overview: health benefits, nutritional profile of Cucurbitaceae family plants (muskmelon and pumpkin) seeds and their possible usage in energy bars for athletes. Food Research, 8(2): 397-401.  
T1	COLOUR 	FLAVOUR	TEXTURE	TASTE	OVERALL ACCEPTABILITY	3	4	4	4	4	T2	COLOUR 	FLAVOUR	TEXTURE	TASTE	OVERALL ACCEPTABILITY	4	4	4	4	4	T3	COLOUR 	FLAVOUR	TEXTURE	TASTE	OVERALL ACCEPTABILITY	4	4	3	4	4	





