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Development of processing technology for formulation 

of energy bar and its quality evaluation 
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Abstract 
The present investigation was aimed to development of energy bar with incorporation of different 

proportions flaxseed and sesame. To standardize the processing technology and analyze the 

characteristics of energy bar viz., chemical and sensory characteristics of energy bar. The formulation 

was carried out using Whole Flaxseed, Sesame, Jaggery in Preparation of energy bar. Different 

formulation were made with variation in whole Flaxseed level from 0 to 40% for T0, T1, T2, T3 and T4 

respectively. Prepared Energy bar then evaluated for organoleptic properties with respects to colour and 

appearance, flavour, texture, taste and overall acceptability using 9 point hedonic scale. The results 

revealed that Energy bar prepared with supplementation of 30% Whole Flaxseed (T3) secured highest 

score (i.e. 8.5) was superior as compared to rest of samples. It was found that Energy bar prepared with 

flaxseed was rich source of proteins and fiber. Thus, flaxseed can be well utilized as a functional 

ingredient for preparation of energy bar with good nutritional and medicinal value. 
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Introduction 

Oil seeds play a significant role in the day-to-day life of the people. Oil seeds are very 

important component of tropical agriculture for they provide easily available and highly 

nutritious food to human beings and animals. India has highly developed oil based industry 

providing employment to more than 15 million persons. Apart from providing much required 

calories to the population, oil seeds also act as life line to the age old milling industry (Sharma 

1999) [10]. 

Flaxseed (Linum usitatissimum) belonging to family Linaceae, is a blue flowering annual herb 

that produces small flat seeds varying from golden yellow to reddish brown colour. Flaxseed 

possesses crispy texture and nutty taste (Morris 2007; Rubilar et al., 2010) [6, 9]. Flaxseed is 

also known as linseed and these terms are used interchangeably. Flaxseed is often used to 

describe flax when consumed by humans while linseed denotes when it is used specifically for 

industrial applications (Morris 2007) [6]. Almost all parts of linseed plant are utilized for 

various purposes. Seed contains oil which after refining is used for edible purpose (Singh et 

al., 2011) [12]. The stem yields fiber of good quality possessing high strength and durability. 

Humans have been consuming flaxseed since ancient times. It has been cultivated for fiber as 

well as for medicinal purposes and as nutritional product (Tolkachev and Zhuchenko 2000) [14]. 

The flaxseed protein has been found to be effective in lowering plasma cholesterol and triacyl 

glycerides (Bhathena et al., 2002) [2]. Flaxseed fibre, both soluble and insoluble is considered 

to reduce the blood glucose and cholesterol levels (Shen et al., 1998) [11]. Moreover, flaxseed is 

one of the best source of lignans which has the ability to bind estrogen receptors in the body 

and act as anti-carcinogenic agent and helps to avoid prostrate, breast and endometrial cancers. 

Flaxseed supplementation improves lipid profiles but has no effect on biomarkers of bone 

metabolism in postmenopausal women (Lucas et al., 2002) [4]. Hundred gram of flaxseed 

provides 100% of the recommended daily allowance (RDA) for manganese and potassium, 

57–65% of the RDA of phosphorus and iron, and 13–35% for zinc, calcium and copper while 

its recommended daily intake is 25– 50 g (Anonymous 1994). 

It has many uses and it is markedly different from other vegetable oils due to its high 

nutritional and therapeutic values. Potential health benefits of sesame include anti-oxidative, 

anticancer, anti-hyper sensitive and anti-immune regulatory actions Reshma M.V. et al. (2010) 
[8]. 
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It is also a good source of protein. Some studies have already 

been done showing how to prepare sesame protein from 

sesame meal using various methods of alkaline or salt 

extraction and isoelectric precipitation (pI) (Dench et al., 

1981) [3]. Energy bars are supplemental bars containing 

cereals and other high energy foods targeted at people who 

require quick energy but do not have time for a meal. They 

are different from energy drinks, which contain caffeine 

whereas bars provide food energy. Energy in food comes 

from all three main sources: fat, protein, and carbohydrates. A 

typical energy bar weighs between 45 and 80 g and is likely to 

supply about 200–300 Cal (840–1,300 kJ), 3–9 g of fat, 7–15 

g of protein, and 20–40 g of carbohydrates (Tiwari, 2017) [13]. 

The study demonstrated that date and flaxseed flour can be 

used formulate flaxseed-date bars improves protein, fibre 

content and polyunsaturated fatty acid reduces the risk of 

cardiovascular diseases and promotes health benefits of bars. 

Thus, from the present investigation it is clear that flaxseed 

flour could be successfully value added. Hence, it can be 

concluded that the flaxseed flour is a potential oil seed among 

the oilseeds with superior nutrient content, could be a worthy 

addition to one’s daily diet. Flaxseed-dates bars can be 

implement on commercial scale (Mohammed, 2015) [5]. 
 

Materials and Methods  

Materials  

The Raw material like Flaxseed, Jaggery, Sesame, etc. will be 

procured from the local market of Parbhani. Chemical and 

reagent will be obtained from laboratory, Department of Food 

Chemistry and Nutrition, College of Food Technology, 

VNMKV, Parbhani. 
 

Proximate composition of energy bar  

Raw materials such as flaxseed and sesame and energy bar 

were analysed for proximate composition including moisture, 

fat, protein, total carbohydrate, crude fiber, ash and mineral 

composition was carried out as per the methods given by 

AOAC, 2005. 
 

Determination of minerals 

Two grams of defatted sample was weighed and heated at 550 

ºC. Then, the obtained ash were digested with concentrated 

Hydrochloric acid (HCL) on hot plate. The digested material 

was then filtered using what man No. 42 filter paper and the 

final volume made to 100ml with distilled water that was 

further used for analysis with respects to iron, calcium, 

potassium, contents by using methods Ranganna (1986) [7]. 
 

Table 1: Preparation of energy bar with incorporation of different 

levels of flaxseed. 
 

Ingredient T0 (Control) T1 T2 T3 T4 

Flaxseed (g) 0 10 20 30 40 

Sesame (g) 100 90 80 70 60 

Jaggery (g) 100 100 100 100 100 

 

Preparation of flaxseed and sesame sample incorporated 

energy bar 

Selected raw materials were roasted at 160 0C for 5-10 min 

until seeds get easily crushed on fingers then cool them at 

room temperature. Energy bar was prepared by using whole 

flaxseed, sesame and jiggery with different level of 

incorporation of linseed to sesame Viz., 30:70, 20:80 and 

10:90 to prepare the energy bar. Selected raw materials were 

roasted at 160 0C for 5-10 min until seeds get easily crushed 

on fingers then cool them at room temperature. 

Simultaneously jaggery syrup was made where roasted 

ingredients were added with continuous stirring for uniform 

mixing and moulded into suitable size and shape. The 

prepared energy bar were subjected for sensory evaluation 

using 9 point hedonic scale. 

 

Flow sheet for preparation of energy bar 
 

Raw material 

 
Roasting (at 160 0C, 10min.) 

 
Cooling 

 
Preparation of jaggery syrup 

 
Mixing of dry ing*redients 

 
Continuously stirring for uniform mixing 

 
Moulding 

 
Cooling and packaging 

 

Results and Discussion 

Chemical composition of energy bar 

The data pertaining to various chemical and mineral 

properties such as moisture, fat, carbohydrate, protein, ash 

and crude fiber of roasted and non-roasted flaxseeds were 

determined and results obtained and illustrated are Table.2 

and Table 3. Respectively 
 

Table 2: Chemical Composition of energy bar 
 

Sr. No. Chemical Composition Value Per (100gm) 

1 Moisture (%) 7.6 ±0.01 

2 Ash (%) 2.1 ±0.2 

3 Total Protein (%) 19.3 ±0.01 

4 Total Carbohydrate 32.6 ±0.1 

5 Crude Fibre (%) 8.9 ±0.1 

6 Crude Fat (%) 26.6 ±0.02 

*Each value represents the average of three determinations 
  
Results given in above Table 2 indicated that the moisture 

content was found to be 7.6 percent whereas crude fat content 

was recorded as 26.6 percent. The average value of total 

carbohydrates and crude fibre of flaxseed based energy bar 

was found to be32.6 and 8.9 percent respectively. The 

proximate composition particularly with respect to crude 

protein and ash content was reported as 19.3 percent and 2.1 

percent respectively. These results are closely related with the 

results recorded by Mohammed (2015) [5]. 
 

Table 3: Minerals Composition of energy bar 
 

Sr. No. Minerals Composition Value Per (100gm) 

1 Calcium (Ca) 336 

2 Phosphorus (K) 440 

3 Iron (Fe) 77.02 

4 Copper(Cu) 8.4 

5 Zinc (Zn) 20.40 

6 Magnesium (Mn) 8.56 
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The mineral composition of flaxseed were analyzed and 

results revealed that the minerals such as phosphors, iron, 

calcium, copper, zinc and magnesium content energy bar 

varied between 440,77.02, 336, 8.4, 20.40 and 8.56 mg/100g 

respectively.  

 

Organoleptic evaluation of energy bar  

The fore treatment (T1. T2, T3 and T4) and control were made 

differently with different flaxseed, sesame and jaggery to 

achieve a highly acceptable product. The organoleptic 

evaluation of energy bar carried out by a 10 semi trained 

panel member based on 9 point hedonic scale and the score 

were given by evaluating the sensory attributes for energy bar 

such color, appearance, texture, taste and overall acceptability 

which was compared with control sample and expressed table 

4.  

 
Table 4: Sensory evaluation of energy bar 

 

Treatments 
Sensory Characteristics 

Colour & Appearance Flavour Texture Taste Overall Acceptability 

T0 7.5 7.5 7.0 7.0 7.3 

T1 7.5 7.5 7.5 7.5 7.5 

T2 8.0 8.0 7.5 7.5 7.8 

T3 8.5 8.5 8.0 8.0 8.5 

T4 7.5 7.5 7.0 7.0 7.5 

 

Sensory analysis was carried out using 9-point hedonic scale. 

Sensory quality of whole Energy Bar on the basis color and 

appearance, flavour, texture, taste and overall acceptability 

are as shown in Table. The overall acceptability of the Energy 

bar has highest sensory score (8.5) followed by 4 weeks 

stored (8.0), 10 weeks stored (7.5), 4 weeks stored (7.0). 

 

Conclusion 

It can be concluded from results that energy bar prepared with 

30:70 proportions of Flaxseed to sesame was found to highly 

acceptable and recorded maximum score in case of all the 

sensory attributes. It could be concluded that good quality of 

energy bar can be prepared using flaxseed as it is rich source 

of omega-3 fatty acids and good source of high quality 

proteins (19.3) and fibers (8.9) has beneficial effect on human 

health. Thus, flaxseed can be well utilized as a functional 

ingredient for preparation of energy bar with good nutritional 

and medicinal value which act as functional food product. 
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