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12. WHETHER OBJECTIVES WERE ACHIEVED: Yes  

(GIVE DETAILS): Development and evaluation of antioxidant-rich sweet products 

using selected sweeteners 

Introduction:  

A predominantly plant based diet reduces the risk of development of several chronic diseases such as 

diabetes, cardiovascular diseases, neurological disorders and age related changes. It is often assumed 

that antioxidants contribute to this protection. The combined ability of all antioxidants in a given food 

to neutralize the free radicals is referred to as total antioxidant capacity of a food. Factors influencing 

total antioxidant capacity of a food include soil type and chemistry, plant nutrients, climatic 

conditions, pest pressure. 

The antioxidants can be from natural source such as food or from synthetic supplements. Natural 

antioxidants are primarily plant polyphenolic compounds that may occur in all parts of the plant. 

Examples include flavonoid compounds, cinnamic acid derivatives, coumarins and polyfunctional 

organic acids. Some vitamins and minerals found in plants also possess antioxidant activity viz. beta 

carotene, vitamin C, vitamin E, and selenium.     

Studies have shown that synthetic antioxidant supplements are not as effective as natural antioxidants. 

It is because of the fact that there are nearly 8000 different phytochemicals present in whole foods 

many of which exhibit antioxidant property. The health benefit is contributed by the unique 

combination of the different phytochemicals present in foods and pills or tablets simply cannot mimic 

this well balanced natural combination. 

Sugars are an indispensible part of our daily diet. Sugars are added to food primarily to enhance 

sweetness.  The consumption of sugars, particularly refined sugars has increased by leaps and bounds 

in recent times. Nutritionists have expressed their concern about this dramatic rise in the consumption 

of sugars and their possible role in increasing the health risk. Scientists opine that the health risks 

associated with high sugar consumption are more due to high energy consumption and lack of 

micronutrients rather than sugar per se. It is therefore necessary to increase the nutrient density of the 

sweeteners by replacing less nutrient dense sweeteners by high nutrient dense sweeteners  

The antioxidant capacity of common sweeteners such as refined sugars, honey, jiggery and organic 

sweetening agents such as organic jiggery, honey etc varies as they are derived from different sources. 

So there is a need for a comparative study of these sweeteners so that low antioxidant sweetener can be 

replaced by a high antioxidant sweeteners in day to day life. 
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Significance of the study: The consumption of sugar has increased tremendously in modern life. But 

consumption of excess refined sugar which provides only empty calories poses a health risk. So there 

is a need to develop a healthy alternative to the refined sugars in everyday use. This can minimize the 

health risks associated with sugar consumption without considerably altering the taste. Substituting the 

refined sugars by other healthy sweetening agents also improves the nutritive value of the foods as 

sugars contain only sucrose whereas other sweetening agents such as jaggery and honey contain a 

mixture of different carbohydrates and a small amount of minerals. Jam is prepared using beetroot, less 

commonly used vegetable for making jam. So the jam is enriched with the nutrients present in less 

refined sugars as well as the vegetable. The followings is the work done which has been arranged 

according to the objectives. 

1) Identification and selection of suitable ingredients: 

A thorough review of literature was done to identify a suitable sugar rich product used in everyday life.  

Research has shown that consumption of high-sugar diet is one of the contributing factors in 

accelerating the free radical generation in the body. Antioxidants protect the cells by neutralizing the 

free radicals. The balance between free radicals and antioxidants decides health and vigour of a person. 

The imbalance leading to oxidative stress is attributed to be an important etiological factor in chronic 

degenerative diseases such as diabetes, cardiovascular diseases, cancer, neurological disorders and age 

related degeneration (Chung et. al. 2009).  

In India while the intake of traditional sugars has declined, there has been an increase in sugar intake 

from SSB (sugar sweetened beverages) such as aerated drinks, fruit drinks etc It is alarming to note 

that the total sugar (white sugar, jaggery/khandsari and SSB) intake of Indians exceeds the average 

global per capita consumption (Seema Gulati and Anoop Misra, 2014).  

The total antioxidant capacity of different sweeteners varies significantly from one another. Studies 

have shown that the process of refining the sugar brings about significant changes in the total 

antioxidant capacity. A study by Sreeramulu and Raghunath (2011) has shown wide variation in the 

antioxidant capacity of the different sweetening agents. While honey showed the DPPH activity of 

19.6 TE, Jaggery showed 208 TE and refined sugar 15 TE. The authors opine that there was 

discordance between their findings and the previous studies from other parts of the world. They 

attribute this discordance to factors like agronomic, genomic and post-harvest treatments. But there 

was no published data on these foods from India to compare. Hence there a need to study the 

antioxidant capacity of various sweeteners available in the local market to know if these values are 

comparable with the previous studies.  
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Murphy and Johnson (2003) have opined that there is a paucity of studies that give a definite answer 

about the negative health consequences of consuming sugars. According to them, the existence 

evidence reveals that the consequences of sugar consumption beyond the recommendation are 

overconsumption of energy and micronutrient inadequacies. However, excess energy from any source, 

not just from sugars is detrimental to health. The latest guideline for US population has reconsidered 

the advice that the sugars are responsible for overconsumption of energy and have suggested that there 

is a need to choose nutrient dense foods irrespective of whether they are sweets or not. 

It is interesting to know if it is possible to replace the low antioxidant sweeteners by high antioxidant 

sweeteners in day to day life. This will help in increasing antioxidant intake without comprising on the 

sweetness of the diet. The present study is an attempt in this direction. 

Jam was selected for enrichment as jam is one of the commonly used sugar product in everyday life. A 

jam is usually made up of the following ingredients 

1. Fruits and vegetables: Commonly used fruits are strawberry, raspberry, grapes, apple, 

watermelon, apricot, cherry, pineapple etc.  Vegetables such as tomato and chilly, and lemon , 

carrot, green tomato ,pumpkin and ginger etc.  

2. Sweetening agents: Sugar ( refined sugar) ,corn syrup ,glucose and sucrose syrup  maple syrup 

,fruit juice concentrates ,glucose fructose syrup, honey, dates, jiggery etc 

3. Flavoring agents:  High fructose corn syrup, other fruit derived flavours , herbs and spices are  

used in jams as flavor enhancers. 

4. Preservatives: Sorbic acid -E200( to preserve fruits and vegetables), sodium citrate (E331), 

citric acid (E330), sodium benzoate ( to preserve jams jellies), sugar ( sugar causes bacteria to 

lose water, hampering their ability to live and propagate in the preserved foods, it inhibits 

bacterial growth ,mold growth and fungal development). 

5. Thickening agents or stabilizers: Locust bean gum (E410), pectin E440, guar gum (E 412).  

6. Coloring agents: Natural colors are usually used such as lycopene (E 160 d) dark red color 

extracted from tomatoes ,  lutein (E161 b) orange–red color extracted from maize and marie 

gold , anthocyanin ( E163). 

2. Selection of ingredients: 

Fruit/vegetable: Based on the antioxidant capacity, pectin content, organoleptic properties and color 

cost,  and availability beetroot was selected.  
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Sweetening agents: All natural sweeteners such as jaggery, dates, and raisins were selected after 

considering their nutritive value and suitability in preparation of jam. A review of literature shows that 

the natural sweeteners have their own advantages. 

Jaggery: Jaggery, a product of sugarcane, is rich in important minerals such as Calcium-40-100 mg, 

Magnesium-70-90 mg, Potassium-1056 mg, Phosphorus-20-90 mg, Sodium-19-30 mg, Iron-10-13 mg, 

Manganese-0.2-0.5 mg, Zinc-0.2- 0.4 mg, Copper-0.1-0.9 mg, and Chloride-5.3 mg and Vitamins such 

as Vitamin A-3.8 mg, Vitamin B1-0.01 mg, Vitamin B2-0.06 mg, Vitamin B5-0.01 mg, Vitamin B6-

0.01 mg, Vitamin C-7.00 mg, Vitamin D2-6.50 mg, Vitamin E-111.30 mg, protein-280 mg per 100 g 

of jaggery. Studies have shown that Magnesium present in jaggery strengthens our nervous system, 

helps to relax our muscles, gives relief from fatigue and takes care of our blood vessels. The selenium 

in jaggery is a well known antioxidant. The potassium and low amount of sodium present in it 

maintain the acid balance in the body cells and also combat acids and acetone and control our blood 

pressure. As jaggery is a good source of iron it can help in fighting against anemia (Singh et. al. 2013). 

Dates: Dates are a good source of energy, carotenoids, minerals like calcium, iron, magnesium, 

phosphorus, potassium (Indian Food Composition Table (2017). According to Marc Seward (2015) the 

health benefits of dates include improvement in bone health, prevention of anemia, prevents seasonal 

allergies, reduction of LDL cholesterol and total cholesterol levels. 

Raisins: Raisins are a rich source of energy in addition to providing carotenoids, calcium, iron and 

potassium.  

Honey: Honey provides energy in addition to some medicinal properties. 

Flavoring agents:- A natural flavouring agent green cardamom was selected 

Thickening agent: Beet root has high pectin content. Hence no thickening agent was used. 

Coloring agents: Beetroot is bright bluish-red in nature which provides intense color. So no artificial 

colour was used. 

Preservatives: Natural preservative lemon juice was selected as preservative. 
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SELECTED INGREDIENTS FOR PREPARATION OF JAM 

 

   

Beetroot (Beta vulgaris)          Green cardamom and its powder      Lemon (Citrus limon) 

Elettaria cardamomum) 

 

SWEETENING AGENTS 

  

  Jaggery                              Golden raisins                       Dates                         Honey  

                                                                                 (Phoenix dactylifera)   

Fig: 1 List of selected ingredients for product development 

2: Development and evaluation of the jam:   

Procurement of raw materials: The ingredients were procured from a super market, wholesale and 

local stores located at Hebbal, Bangalore. All the ingredients were of good quality. Beetroots selected 

were fresh, free from infestation. Packed foods such as lion dates, Coorg honey, golden raisins were 

labeled with food standards such as AGMARK (Agricultural Marketing)  and  FSSAI(food safety and 

standard authority of India) and were within the expiry date. 

Place of study: The product development and evaluation was carried out in Food Science Laboratory 

of Dept of Food and Nutrition, Smt. VHD Central Institute of Home Science and Research Center, 

Bangalore.   

Standardization of the product: Jam was prepared using the following procedure. 
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1. Peeled, washed and weighed beetroot was pressure cooked for 15 minutes. The boiled beetroot 

was allowed to cool and using a mixer grinder it was made into a fine paste. The remaining 

water after boiling beetroot was stored in a bottle for further use. Cardamom was finely 

powdered, dates and raisins were separately blended for making fine paste and jaggery was 

finely hand pounded.  

 

Fig 2: Weighing and measuring of ingredients 

2. All the utensils, cutlery, containers were thoroughly sterilized by keeping in boiling water for 

15 minutes before the preparation of the jams and dried before use. 

 

 

Fig 3: Sterilization of the containers 

 

3. A thick bottom pan was heated over medium heat and the beetroot pulp was cooked for 5 

minutes. The remaining water from boiled beet root was added with constant stirring to avoid 

charring. Once beetroot was cooked, other different varying proportions of natural sweeteners 

such as jaggery, dates paste, raisins paste, honey, lemon juice and cardamom powder were 

added into the pulp and cooked till done.  
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4. For testing the viscosity of the jam, a tea spoon of jam was put into a saucer plate and tilted.  If 

it flowed over the saucer plate then, heating was continued till a thick paste like consistency 

was formed.  

 

  

Fig 4 a: Cooking in Jam Pan           4b: Viscosity test                     4c: Candy thermometer 

5. Using a candy thermometer temperature of the end point was measured and noted down. 

6.  Different variations were prepared by adding different proportions of natural sweetening 

agents like dates paste or raisins paste, jiggery and honey.  

7. All the prepared jams were weighed, sealed and  stored in a clean, dry sterilized jam jars. 

 

 

 

Fig 5: Weighing the final product 

Four products were standardized for further study. There are shown below 
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1 A:    Beet root jam with jaggery  

 

 

1 B: Beet root jam with jaggery and honey 

 

2 A:    Beetroot jam with raisins 

 

 

2B: Beetroot jam with raisins and honey 

 

3 A :    Beetroot jam with dates 

 

 

3B: Beetroot jam with dates and honey 

 

4A:    Beetroot jam with dates and raisins 

 

 

4B:  Beetroot jam with dates ,raisins and 

honey 

 

 

Fig 6:  The developed beetroot jams with variations 
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Organoleptic Evaluation of the jams: The following methods were used. 

 A 9 - point hedonic rating scale was used for rating the attributes such as colour,texture 

,flavor , appearance and overall acceptability. highest score (9) was assigned to the most 

preferred characteristic and (1) to the most undesired characteristic. 

 Flash test - flash test is a descriptive analysis method derived from free–choice profile , in 

which each taster chooses and uses his/her own words to evaluate the product while comparing 

several attributes.  

 Paired comparison test- The panel members receive several pairs of samples. These may be 

different or the same samples in each pair. Samples are always given in code numbers. 

Different samples are given in each pair which differ in the intensity of one characteristic,e.g., 

sweetness, bitterness or rancidity. In each pair, the sample with more or less intense taste will 

have to be picked out. 

 Food Action Rating Scale (FACT scale): It is a simple and quick method to know the likes 

and dislikes of the product in which each taster chooses his/her choice of product and 

frequency of consumption in all the variations of the developed products according to their own 

desires. Frequency of consumption is coded from 1 to 10.where, responses range from  I would 

eat this at every opportunity(1)  to I will never try(10). 

A score card was prepared by keeping in mind the quality characteristic of the developed jams. 

Organoleptic evaluation was done by a panel consisting of 30 members 

 

Fig 7: Organoleptic evaluation of the products 



11 
 

The mean score of 9 point hedonic scale for each attribute was calculated. The best four variations 

were selected for further analysis based on the mean score. 

pH: pH of the jam samples was identified using standard method IS:3025(part11):1983(RA 2012) 

Brix: Standard AOAC (2016) was used for estimating the Brix value. 

Shelf Life: The total plate count of the beetroot jams was conducted at different time intervals.  This 

was estimated three times 1) The fresh samples, 2) after one month 3) after nine months of refrigerated 

storage. The samples were stored in glass bottles at 4°C. The total plate count was estimated using the 

method: IS 5402:2012.   

Cost calculations of beetroot jam: The selling price was calculated using the formula selling price = 

Total food cost + labour and maintenance cost (20 per cent of food cost) + mark up (60 per cent of 

food cost). 
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Results and Discussion: The results of the study are presented under the following headings. 

Composition of the developed beetroot jams: Four products were developed, where each product 

has two variations A and B with variation in the type and proportions (Weight/weight) of sweetening 

agents. The food compositions of all the standardized products and their variations are shown below: 

 

Fig:8 Composition of Beetroot jam 1. 
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Fig: 9 Composition of Beetroot jam 2 
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Fig: 10 Composition of Beetroot jam 3. 
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Fig: 11 Composition of Beetroot jam 4. 

Nutritive Value of the beetroot jams: 

The beetroot jam [per serving (20 g)] provides about 40 K cal of energy, 10 mg folic acid, 32 mg 

potassium, 24 mg calcium, 1.3 mg iron. Date jam provides higher amount of potassium (65 mg 

potassium). When compared with this, commercially available mixed fruit jam provides [per serving 

(20 g)] 52 K cal of energy and 5 mg sodium and no other nutrient. 
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Orgenoleptic evaluation:   

The table 1.gives the mean score of the jams as tested by the sensory panels on a 9 point hedonic scale,  

Table 1: The mean sensory score of the developed  beetroot jams 

  

PRODUCT 1 

 

PRODUCT 2 

 

PRODUCT 3 

 

PRODUCT 4 

 

ATTRIBUTES 

Variation Variation Variation Variation 

A B A B A B A B 

Colour 8.3 8.06 7.9 8.06 7.76 7.83 7.23 7.65 

Texture 8.33 8.13 7.7 7.6 7.53 7.73 7.26 7.61 

Flavour 7.9 7.96 7.5 7.36 7.5 7.66 7.33 7.66 

Appearance 8.3 8.1 7.56 7.66 7.63 7.83 7.26 7.73 

Overall 

acceptability 

8.1 8.06 7.64 7.9 7.6 7.7 7.2 7.74 

 

 

Perception of difference between A and B samples:   A  panel consisting of 30 judges assessed the 

two variations of each product to know if they could identify the difference between the two 

variations. The response is shown in the figure 12.  χ2Test test showed that there was a non 

significant difference between the variations (4.80
 NS  

).  Seventy percent of the panel members 

could not differentiate between sample A and B. 
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Fig 12:  Perception of difference between variations of sample using paired comparison test  

Results of FACT ( Food Action Rating Scale): 

Table 2 : Response on  FACT scale N=30 

No. Eating Response Respondents 

Product-1 Product-2 Product-3 Product-4 

A B A B A B A B 

1 Every opportunity 36.7 30.0 16.7 10.0 13.4 10.0 6.7 10.0 

2 Very often 13.3 20.0 10.0 10.0 10.0 10.0 23.3 16.7 

3 Frequently  10.0 10.0 33.4 30.0 20.0 16.7 10.0 16.7 

4 Now and then 6.7 10.0 10.0 16.7 23.3 23.3 13.3 6.6 

5 If available  26.6 23.3 23.3 20.0 20.0 23.3 16.7 30.0 

6 On occasion 6.7 6.7 0.0 6.7 6.7 10.0 16.7 3.3 

7 Hardly ever eat this 0.0 0.0 3.3 3.3 3.3 6.7 6.7 16.7 

8 No other food choices 0.0 0.0 3.3 3.3 3.3 0.0 3.3 0.0 
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9 Not eat even forced  0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0 

10 Never tried 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 Total 100 100 100 100 100 100 100 100 

 

 For product 1 –variation  A, 36.7 % would like to eat it at every opportunity, 13.3% would eat is very 

often ,10.0% would eat it frequently,7.7% now and then ,26.6 % if available ,6.7 on occasion , 0.0% 

depicts  who would hardly try ,  No other food choices , Not eat even forced , Never tried.  

Cost calculations of the beetroot jam samples: The selling price has been calculated using the 

ingredient cost, labour and maintenance cost and a mark up for profit.  Compared to the  only 

commercially available beetroot jam (Aaras’s beet Jam on Amazon ) which costs Rs 92 + delivery 

charges of Rs 80  works out to  Rs 69 per/ 100 g.  

Table 3 : Cost calculations of beetroot jam with different sweetening agents (per 100g) 

 

 

 

Sl. No Jam Cost price (Rs) Selling price(Rs) 

1 Beetroot jam with sugar. 17.35 31 

 

2 Beetroot jam with sugar and honey  21.6 39 

 

3 Beetroot jam with jaggery 20.0 36 

 

4 Beetroot jam with jaggery, and 

honey 

23.8 43 

5 Beetroot jam with jaggery, raisins 

and honey 

46 83 

6 Beetroot jam with jaggery, raisins, 

dates and honey 

39 71 
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pH value of the beetroot jam: The acid reduces  the sweetness of the sugar and achieves the pH 

necessary to set the pectin. Fruits supply some acid.   Frequently, an addition of fruit acid is needed to 

bring pH into the correct range for gel formation and for flavour purposes.  A pH range of 3.0 to 3.3 is 

needed to set the gel depending on the nature of the pectin. Limes are very acidic and have a pH lower 

than 3.3. In preparation of beetroot jam, lime juice has been added for this purpose.   The following 

figure shows that the beetroot jams have a pH ranging from 5.12 to 5.66. So though they are acidic, the 

pH value is below the expected range of 3 to 3.3 for jams. 

 

Fig 13:   pH value of the beetroot jams  

Brix value of the beetroot jam: Degrees Brix (symbol °Bx) shows the sugar content of an aqueous 

solution. It also approximately indicates the dissolved solid content.  The final Total Soluble Solids 

(TSS) content of a jam (also known as the “Degrees Brix” or “end-point of the jam”) should be 65% to 

68%. If it is lesser than this, then, the jam will have a runny consistency and bacteria and moulds will 

be able to grow in the product. If the total soluble solid is higher than 68%, the jam will be very stiff 

and the sugar might start to form crystals in the jam. The brix value of the beetroot jam samples is 

shown in the figure below. It ranges from 44.3 percent in case of jam with jaggery, honey, raisins and 

dates to 62.2 per cent in case of beetroot jam with jaggery and honey.  

Jaggery

Jaggery , honey 

Jaggery, honey, raisins

Jaggery, honey,raisins , dates

5.66

5.63

5.12

5.3

pH value of the beetroot jam samples
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Fig 14: Per cent brix value of beetroot jam samples 

Shelf life of the developed products:  The microbial load of the samples is shown in the table.  

Table 4: Total plate count at different time intervals of refrigerated storage. 

Sl. 

No 

Type of jam              Total Plate Count 

 Fresh 

sample      

After one month After 9 months 

1 Beet root jam with jaggery  

 

3.3X 10
3
 

cfu 

4.1X10
2
cfu 3.5X 10

2
cfu 

2 Beet root jam with jaggery 

and honey 

1.9X10
4
 cfu <10cfu(considered 

absent) 

<10cfu(considered absent) 

3 Beetroot jam with jaggery, 

raisins and honey 

3.6 X 10
3
 

cfu 

<10cfu( considered 

absent) 

<10cfu( considered absent) 

4 Beetroot jam with jaggery, 

dates ,raisins and honey 

3.4X10
7
cfu 3.2 X10

2
cfu <10cfu( considered absent) 
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The total plate count of the jams shows that after nine months of refrigerated storage the samples were 

safe for human consumption based on the tested parameters. And in three samples, the total plate count 

was almost nil. This indicates that the jam samples have good shelf life of 9 months when stored in 

glass bottles at refrigerated conditions. 

Estimation of Antioxidant Capacity of beetroot jams: The ability of beetroot jam extracts to 

scavenge DPPH free radical at various sample concentrations has been depicted in Figure 14. 

 

Fig 15: Antioxidant capacity of the beetroot jams 

 The results indicate that the antioxidant activity of samples and standard increased with increase in 

sample concentration. Two-way ANOVA showed that there was no significant difference between the 

jam samples and standard. This indicates that the beet root jam samples have antioxidant activity 

comparable to that of the standard ascorbic acid.  

References: 

Achaya K T (1984)  From Tins and Bottles in Everyday Indian Processed Foods, National Book Trust, 

140-151. 

Chung  C Y, Koprich J B., Hallett P J and Isacson O (2009) Functional enhancement and protection of 

dopaminergic terminals by RAB3B overexpression. Proc. Natl. Acad. Sci., 106: 22474-22479. 

40

45

50

55

60

65

70

75

80

85

90

10 mg 20 mg 30 mg

%
  A

n
ti

o
xi

d
an

t 
A

ct
iv

it
y

Concentration of the sample 

Antioxidant capacity of beetroot jams

Standard

Jaggery

Jaggery , honey 

Jaggery, honey, raisins

Jaggery, honey,raisins 
, dates



22 
 

Indian Food Composition Tables National Institute of Nutrition, Hyderabad. 2017. 

Marc Seward et. al. 12 Health benefits of date,2015. https://healthyfocus.org/12-health-benefits-of-

dates accessed 

Murphy S and Johnson R (2003) The scientific basis of recent US guidance on sugars. Am J Clin Nutr, 

78 (Suppl) 827-33 S. 

Nayaka Harish et al (2009) Cytoprotective and antioxidant activity of Jaggery Sugar  Food Chemistry 

115. 113-118. 

Seema Gulati and Anoop Misra (2014) Review Sugar intake, Obesity and diabetes in India.Nutrients.,6 

(12) 5955-5974. 

Singh, J., Solomon, S., and Kumar, D, “Manufacturing Jaggery, a Product of Sugarcane, As Health 

Food”, Agrotechnology S11: 007. doi:10.4172/2168-9881.S11- 007, 2013 

Sreeramulu and Raghunath (2011) Antioxidant and phenolic content of Nuts, Oil seeds, Milk and Milk 

products commonly consumed in India. Food and Nutrition Science, 2, 422-427. 

Schutz, h. G., “Food Action Rating Scale for Measuring Food Acceptance”. Journal of Food Science, 

30: 365–374, 1965. doi:10.1111/j.1365-2621.1965.tb00316.x 

13. ACHIEVEMENTS FROM THE PROJECT: This research has resulted in the development of a  

tasty, attractive and nutritious product  which is big challenge. An attempt was made to develop a 

healthy jam by replacing refined sugar with less refined sweeteners like jaggery, raisins, dates and 

honey and a jam free from artificial colour, preservatives & flavour. This jam is prepared using 

beetroot, which is also unique. 

14. SUMMARY OF THE FINDINGS  

1. A literature survey was done to identify a sweet product for enriching its nutritive value. .  

Natural sweeteners such as jaggery, dates, raisins, honey were used for substituting sugar in 

various proportions.  Jam was selected for enrichment as it is one of the commonly used sugar 

products used in everyday life. Beet root, natural sweeteners, natural flavoring agents such as 

cardamom, natural preservative such as lemon juice were selected for product development 

keeping in mind the antioxidant property of different ingredients  

2. Four beetroot jams were developed and they were subjected to organoleptic evaluation. The 

results showed that the developed products were highly acceptable.  On a scale of 9, the overall 

acceptability of the products was found to be in the range of 7.2 to 8.1.Paired comparison test 

showed that 70 percent of the panel members (N=30) could not differentiate the two variations 
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of the sample. Response on FACT (Food Action) Rating Scale showed that 36.7 % would like 

to eat it beetroot jam every opportunity if it was available. 

3. The beetroot jams [per serving (20 g)] provide about 40 K cal of energy, 10 mg folic acid, 32 

mg potassium, 24 mg calcium, 1.3 mg iron. Date jam provides higher amount of potassium (65 

mg potassium). When compared with this, commercially available mixed fruit jam provides 

[per serving (20 g)] 52 K cal of energy and 5 mg sodium and no other nutrient.  

4.  The pH of the beetroot jam samples was found to be in the range of 5.12 to 5.66. The Brix was 

found to be in the range of 44.3 % to 62.2%. The total plate count showed that all the four 

samples were safe for human consumption after 9 months of refrigerated storage. 

5. The antioxidant capacity of the four samples assessed using DPPH method has indicated that 

the samples have antioxidant capacity almost as good as that of the standard ascorbic acid. 

6. The selling price of the jams considering 60% as mark up cost ranges from Rs 31 to Rs 83 per 

100 g. It is comparatively cheaper than the beetroot jam available commercially prepared out of 

refined sugar. 

15. CONTRIBUTION TO THE SOCIETY: Sweets are an integral part of the Indian diet. But consuming 

too much of refined sugars is a health risk particularly to Indians as Indians are genetically more 

susceptible to obesity and diabetes. So there is a need to develop a healthy alternative to the refined 

sugars in everyday use. This can go a long way in minimizing the health risks associated with sugar 

consumption without considerably altering the taste. 

Beetroot was selected based on nutrient composition, antioxidant capacity, pectin content, and 

availability, low cost and organoleptic properties. Beetroot pulp was cooked for 5 minutes. Sweeteners 

like jaggery, dates paste, raisins paste, honey, and lemon juice and cardamom powder were added into 

the pulp in varying proportions and cooked. Four variations using different sweeteners were 

developed. For all the four products, variation was introduced by adding honey to improve the 

glossiness of the jam. Evaluation was done by 30 trained panel members using nine-point hedonic 

scale, paired comparison test and Food Action (FACT) Rating Scale. Shelf life was assessed. The 

study was carried out at Smt. VHD Central Institute of Home Science. Bangalore 

The developed beet root jams with different variations were found to be highly acceptable. They were 

also safe after nine months of refrigerated storage. The different variations of jam provide low fat 

energy, micronutrients such as calcium, iron, potassium and sodium etc.. This study is an attempt to 

develop and evaluate a healthy jam using natural sweetening agents, without using any artificial food 

additives such as colours, flavours or preservatives etc. This is a healthier option when compared with 
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a regular jam because it is replacing sugar by more micronutrient dense natural sweeteners. The 

micronutrients present in the beetroot also add to the nutritive value of jam. The developed jams 

provide a healthier substitute to butter or regular jams on bread including Indian breads. Other fruits 

and vegetables can also be explored in developing a nutrient dense fruit or vegetable based jams. 

 

16. WHETHER ANY Ph.D. ENROLLED/PRODUCED OUT OF THE PROJECT: No 

 

17. NO. OF PUBLICATIONS OUT OF THE PROJECT: 01 Published, 01 under consideration  

(ATTACHED) 

  

Principal Investigator:  

Dr. Vaijayanthi Kanabur 


