


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, jiggery 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 T3was 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 bars, which was found to be adequate as well. 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 (Ptitchkinaetal., 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 (Cailiet 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 (Elluechetal., 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 contain high amounts of fibre. Pumpkin seeds contain 24.20% crude fibre (Nyamet al., 2009). Pumpkin seeds can be added into food products to enhance texture and flavour of the products. Pumpkin seeds 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 containing cereals and other high energy foods 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. The first energy bar in the American marketplace was Space Food Sticks which Pillsbury Company created in the late 1960s to capitalize on the popularity of the space program. Space Food Sticks were developed by Robert Muller, the inventor of the HACCP standards used by the food industry to ensure food safety. Energy in food comes from all three main sources: fat, protein and carbohydrates, but mostly from carbohydrates. A typical energy bar weighs between 45 and 80 g and is likely to supply about 200–300 cal , 3–9 g of fat, 7–15 g of protein, and 20–40 g of carbohydrates. In order to provide energy quickly, most of the carbohydrates are various types of sugars like fructose, glucose, maltodextrin, dextrose and others in various ratios. Use of complex carbohydrate sources like oats and barley is limited and such carbohydrate sources are mostly used in protein bars. Proteins come mostly in the form of fast digesting whey protein. Energy bars generally don't contain sugar alcohols, since these bars, due to type of carbohydrate content, don't require low calorie sweeteners to improve their taste. Fats in energy bars are kept to minimum.


2. MATERIALS AND METHODOLOGY

2.1Materials :

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

2.1.3Other 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 sweetner.

2.2Methodology:

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 was than transferred to a stainless steel tray and dried in a tray drier at 65◦ C for 8 h. The dried pumpkin was grounded and sifted through a sieve.

 (
Pumpkin
)
	

 (
Wiped with warm water
)

 (
Cut the pumpkin
)
	
 (
Seeds scooped out with a spoon
)

	
 (
Peeled and cut into slices
)
	

 (
Drying of slices
)

 (
Grinding
)



 (
Sieving
)


 (
 Packaging                
)



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 65◦ 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, T2and 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 ANDDISCUSSION

3.1Results

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, T2and 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 6.035g 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.
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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, T2and 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.

              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

An energy bar is a convenient, fortified snack-food containing a blend of simple and complex carbohydrate, protein, fat, fiber and vitamins and minerals. The bars are usually easy to digest and come in a wide array of flavours and textures. They are advertised by most manufacturers as an “optimum energy fuel” and are used mainly as a way to replenish the body’s energy stores as they are being depleted. They can be recommended for all age groups as it can provide significant amount of energy. These bars are more often associated with athletes and enduring sports, as it provide quick and convenient energy boost which is a necessity for their consistency in performance. Nowadays, many people are substituting normal meals with energy bars in hopes of losing weight as well. These energy bars seem to be an easy way to diet without having to hunt down the proper nutritional meals; the meal is already prepared in the bar. The idea behind using an energy bar of this type for dieting is to lower the levels of insulin in the blood, reducing cholesterol levels and preventing the drop in blood glucose that is thought to be associated with feeling hungry. Today they can be found almost anywhere: in sporting good stores, pharmacies, health food shops and even several departmental stores, due to their rising popularity.
Energy bar is very easy to prepare and does not demand a lot of time. Incorporation of pumpkin powder and pumpkin seed in varying percentage had a significant impact on physical and sensory properties of Energy Bar. As pumpkin powder has high amount of β carotene, incorporation of it significantly enhances β carotene content and other phytochemicals in supplemented energy bar. In the study carried out by Nyamet al. in 2013, they mentioned 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. Its seeds and powder was added into energy bars to enhance the texture, flavour and nutritional value of the food product.
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