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Abstract 

The existing market of beverages is in utmost need of non-conventional and 
cheaper option of a functional protein beverage. The primary goal of this research was to 
formulate a beverage using prepared from roasted Bengal gram (sattu) which can provide 
health benefits. Fortified sattu beverage was prepared by incorporating pectin, citric acid, 
ascorbic acid and sugar as additives with beetroot juice was added for the enrichment and 
coloration of beverage in four different proportions viz. 5%, 10%, 15% and 20% labelled.  

 For antioxidant potential, DPPH and ABTS methods were performed followed by 
measurement of TPC, TFC and Betalain content. Sensory analysis of beverage was also 
performed to determine the consumer acceptability. Sample containing 10% beetroot 
juice was observed to have the optimal formulas.  

 

  INTRODUCTION 

Traditional foods play an important role in diet, From the various traditional  foods the 

cereals and pulses occupy the major role. The flavor, texture and nutritional value and 

eliminates the toxic effects, Bengal gram is the major ingredient for making sattu. Fortified 

Sattu Drink which is prepared from the Bengal Gram flour (Sattu) and ragi powder has a 

number of health benefits. The Sattu drink which is prepared by adding turmeric, organic 

jaggery powder ragi powder and lemon powder. The process of preparing sattu is ancient 

and is popular over a wide area of india particularly in the state of Bihar.  It is also known 

as ' Desi Horlicks’. The cooling properties of sattu make it as a perfect summer choice. It 

has low glycaemic index and high fibre content. It is one of highest sources of vegetarian 

proteins that is easily digestible and also of calcium and magnesium. As it provides iron 

too, it is very healthy option for anaemia. 
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Turmeric which contains curcumin which is good source of antioxidant and organic 

jaggery powder which contain essential minerals such as magnesium, phosphorous, iron, 

calcium and selenium which helps to ragi powder build strong immunity. Black salt and 

cumin seeds acts as a preservative and which gives the spicy and salty taste to the sattu. 

is a good source of protein and it is major ingredient and it acts as coolant, hence it is 

known as protein rich super food drink. 

 Bengal Gram : -  

          Also called  Currently, Bengal Gram is grown in over 50 countries across the Indian 

subcontinent, North Africa, the Middle East, southern Europe, the Americas and Australia. 

India is the largest chickpea producing country with an average production of 6.38 million 

MT during 2006- 09, accounting for 66% of global Bengal Gram production. The other major 

chickpea producing countries include Pakistan, Turkey, Australia, Myanmar, Ethiopia, Iran, 

Mexico, Canada and USA. Chickpea is a good source of carbohydrates and protein, together 

constituting about 80% of the total dry seed in comparison to other pulses. Bengal Gram is 

cholesterol free and is a good source of dietary fiber, vitamins and minerals. Chickpeas 

(Bengal Gram): - Firstly Cheakpeas are known as Bengal gram. Chickpea (Cicer arietinum L.) 

is an important pulse crop grown and consumed all over the world, especially in the Afro-

Asian countries. It is a good source of carbohydrates and protein, and the protein quality is 

considered to be better than other pulses. Chickpea has significant amounts of all the 

essential amino acids except sulfur containing types, which can be complemented by adding 

cereals to daily diet. Starch is the major storage carbohydrate followed by dietary fiber, 

oligosaccharides and simple  sugars like glucose and sucrose. Lipids are present in low 

amounts but chickpea is rich in nutritionally important unsaturated fatty acids like linoleic 

and oleic acid. camp sterol and stigmasterol are important sterols present in chickpea oil. 

Calcium, magnesium, phosphorus and especially potassium are also present in chickpea 

seeds. Chickpea is a good source of important vitamins such as riboflavin, niacin, thiamin, 

folate and the vitamin A precursor,Like other pulses, chickpea seeds also contain 

antinutritional factors which can be reduced or eliminated by different cooking techniques. 

Chickpea has several potential health benefits and, in combination with other pulses and 

cereals.,  

   it could have beneficial effects on some of the important human diseases like             

cardiovascular disease, type 2 diabetes, digestive diseases and some cancers. 

 

Overall, chickpea is an important pulse crop with a diverse array of potential nutritional 

and health benefits. Bengal Gram  also called garbanzo bean or Bengal gram, is an Old-

World pulse and one of the seven Neolithic founder Protein Content 
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Protein Content 

Protein calorie malnutrition is observed in infants and young children in developing 

countries and includes a range of pathological conditions arising due to lack of protein 

and calories in the diet. Malnutrition affects about 170 million people especially 

preschool children and nursing mothers of developing countries in Asia and4 Africa Pulses 

provide a major share of protein and calories in Afro- Asian diet. the different pulses, 

chickpea is reported to have higher protein bioavailability. The protein content in 

chickpea significantly varies as percentage of the total dry seed mass before (17-22%) and 

after (25.3-28.9%) dehulling. 

 

 
Minerals 

Chickpea, like other pulses, not only brings variety to the cereal-based daily diet  of 

millions of people in Asia and Africa, but also provides essential vitamins andmineral. Raw 

chickpea seed (100 g) on an average provides about 5.0 mg   100- g of iron, 4.1 mg 100-g 

of zinc, 138 mg 100-g of magnesium and 160 mg     100-g of calcium. About 100g of 

chickpea seed can meet daily dietary requirements of iron (1.05 mg/day in males and 

1.46 mg/day in females) and zinc (4.2mg/day and 3.0 mg/day) and 200g can meet that of 

magnesium (260 mg/day and 220 mg/day). 

 The amount of total iron present in chickpea is lower (5.45 mg 100-g) compared to 

otherpulse crops like lentils (8.60 mg 100-g) and beans (7.48 mg 

100-g). The data on other minerals present in chickpea is very limited. Selenium, a 

nutritionally importantessential trace element is also found in chickpea seed [8.2 go 100-

g]. Chickpea is reported to have other trace elements including aluminum [10.2 go /g], 

chromium [0.12 go/g], nickel [0.26 go/g], lead [0.48 go/g], and cadmium [0.01 go/g] 

(32,67).  
 

Vitamins 

Vitamins are required in tiny quantities this requirement is met through a wellbalanced 

daily diet of cereals, pulses, vegetable, fruits, meat and dairy products. Pulses are a good 

source of vitamins. As chickpea can complement the vitamin requirement of an individual 

when consumed with other foods. Chickpea is a relatively inexpensive and good source 

of folic acid and tocopherols levels are similaror higher than that observed in other 

pulses.  It is a relatively good source of folic acid coupled with more modest amounts of 

water- soluble vitamins like riboflavin (B2), pantothenic acid (B5) and pyridoxine (B6). 

However, the niacin concentration in chickpea is lower compared pigeon pea and lentil. 
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Health benefits 

Chickpea seeds have been used in traditional medicine as tonics, stimulants and 

aphrodisiacs. Further, they are used to expel parasitic worms from the body (anthelmintic 

property), as appetizers, for thirst quenching and reducing burning sensation in the 

stomach.  

In the Ayurvedic system of medicine chickpeapreparations are used to treat a variety of 

ailments like throat problems, blood disorders, bronchitis, skin diseases and liver or gall 

bladder related problems [biliousness].  

In addition to these applications, the chickpea seeds are also used for blood enrichment, 

treating skin ailments, ear infections, and liver and spleen disorder.  people of China have 

used chickpea in herbal  medicine for treating hypertension and diabetes for over 2500 

years.low GI foods resulted in reduced insulin levels and higher weight loss compared to 

those with higher GI. 
 

 

 
Fig. of Bengal Gram 

Turmeric (curcumin longa) 

Turmeric is a spice derived from the rhizome of Curcumin longa. Which is a member of 

ginger family. Rhizomes are horizontal under ground steams that send out shoots as well 

as roots. The bright yellow colour of turmeric is mainly fromfat soluble polyphenolic 

pigments known as ceruminous Turmeric has therapeutic effects like it acts as: - Anti-

inflammatory Antioxidant, Anticancer properties. Medicinal plants have provided a 

reliable source for preparation of new drugs as wellas combating diseases, from the dawn 

of civilization. The extensive survey of the literature revealed that Curcuma longalonga, 

or turmeric (from Zingiberaceae family) is highly regarded as a universal panacea in the 

herbal medicine with a wide spectrum of pharmacological activities. Turmeric is a plant 

distributed throughout tropical andsubtropical regions of the world. The plant measures 

up to 1 m high with a short stem. Turmeric is anessential spice all over the world with a 

http://www.ijcrt.org/


www.ijcspub.org                                     © 2022 IJCSPUB | Volume 12, Issue 1 January 2022 | ISSN: 2250-1770 

IJCSP22A1014 International Journal of Current Science (IJCSPUB) www.ijcspub.org 97 
 

distinguished human use particularly amongthe Eastern people.  

Apart from theuses as spice, it is used as traditional medicine in Asian countries such as 

India, Bangladesh and Pakistan because of its beneficial properties. It is called turmeric 

and has been in continuous usefor its flavoring, andmedicinal properties. Current 

traditional medicine claims its powder against gastrointestinal diseases, especially for 

biliary and hepatic disorder, diabetic wounds, rheumatism, inflammation, sinusitis, 

anorexia, coryza and cough. The coloring principle of turmeric is called curcumin, which 

has yellow color and is the essential  component of this plant. Recent studies have 

authenticated turmeric as anticancer, anti-diabetic, antioxidant, hypolipidemic, anti-

inflammatory, antimicrobial, anti-fertility, anti-venom, hepatoprotective, 

nephroprotective, anticoagulant, etc. The plant has also shown to possess anti-HIV activity 

to  combat AIDS. These medicinal properties of turmeric caused it to be considered  as a 

spice with multifunctional medicinal properties. 

 

 

   Organic Jaggery Powder: - 

Jaggery is a natural sweetener is an alternative to refined white sugar. Organic jaggery 

powder is free from any chemicals and highly nutritious. It acts as detox, as it helps to 

cleanse the liver by flushing out nasty toxins from body and loaded with antioxidants, 

minerals to build strong immunity. An organic food is freeof synthetic additives like 

pesticides, chemical fertilizers and also contains less heavy metal. Jaggery is a natural 
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traditional sweetener, made by concentrating the extracted sugarcane juice. India’s 

climatic conditions are more conducive for sugarcane production thus providing the 

muchneeded raw material for jaggery production. Almost  3/4th of thecane produced in 

India is being utilized for producing jaggery. Jaggery is widely usedin making sweets and 

syrups in India and jaggery is a popular part of the cuisines ofthe Indian subcontinent in 

preparing various sweet dishes like candy, toffees, jaggery cakes and other similar sweet 

preparations. Its regular usage is advocated in the daily diet as it is a healthy and unrefined 

form of sugar. The awareness among the general public regarding the organic food 

products has been catching up fast.Consumers are opting more for organic food products 

due to higher health consciousness.  

the Indian population is rural, as above 65% people lives in rural villages. The majority of 

the population suffers due to under nutrition and or malnutrition, as the common Indian 

diet is deficient in nutrition. Jaggery, a product of sugarcane, is such a product which is 

rich in important minerals (viz 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 per 100 g of jaggery), and vitamins 

(viz 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, 

Vitamin PP7.00 mg, and protein-280 mg per 100g of jaggery). The magnesium strengthens 

our nervous system, helps to relax our muscles, gives relief from fatigue and takes care of 

our blood vessels.  

   It also,  along with selenium, acts as an antioxidant and has property to scavenge free 

radicals from our body. The potassium and low amount of sodium present in jaggery 

maintain the acid balance in the body cells, and also combat acids and acetone, andcontrol 

our blood pressure. Iron helps to prevent anemia. It also helps to relieve tension and takes 

care of asthma, as it has anti-allergy properties. Ayurveda also prescribes jaggery for 

migraine, and at the time of post pregnancy, for removing all clotted blood from the body, 

within 40 days after the birth of a baby.  

  It also purifies the blood, prevents rheumaticafflictions and bile disorders, and thus helps 

to cure jaundice. The current article briefly describes about the manufacturing process of 

different forms of jaggery and jaggery based products, which are most appropriate natural 

health food, for major portion of Indian population living in the rural areas. 
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      Lemon Powder: - 

Lemon is acting a flavouring substance. Lemon is excellent source of ascorbic acid (Vit.C). It 

is powerful antioxidant that protects as from free radical damages. 
 

 
 
 

  Ragi Powder: - 

Ragi powder is considered one of the most nutritious cereals. Ragi powder contains 

about 5–8% protein, 1–2% ether extractives, 65–75% carbohydrates, 15– 20% dietary 

fiber and 2.5–3.5% minerals. Of all the cereals and millets, finger millet has the highest 

amount of calcium (344mg%) and potassium (408mg%). The cereal has low fat content 

(1.3%) and contains mainly unsaturated fat. 100 grams of Finger millet has roughly on an 

average of 336 KCal of energy in them. 

However, the millet also contains phytates (0.48%), polyphenols, tannins (0.61%), 

trypsin inhibitory factors, and dietary fiber, which were once considered as “anti nutrients” 

due to their metal chelating and enzyme inhibition activities  but nowadays they are termed 

as neutraceuticals. 

Being non-glutinous, finger millet is safe for people suffering from gluten allergy 

and celiac disease. It is non-acid forming, and hence easy to digest. Finger millet is rich in 

amino acids (Tryptophan, Threonine, Valine, Isoleucine and Methionoine. 
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Health benefits Ragi 

Finger Millet, also known as Ragi is an important millet grown extensively in various 

regions of India and Africa. Its scientific name is Eleusine coracana. It ranks sixth in 

production after wheat, rice, maize, sorghum and bajra in India. 
 

 
                                                                               Fig. Ragi 
   Objectives 

1) To Standardise Recipe of Fortified Sattu. 

2) To Study the Storage Life of Fortified Sattu. 

3) To Study the Roasting Effect on Bengal Gram. 

4) To Study the Sensory Evaluation of Fortified Sattu. 

 

 
 Recipe of Fortified Sattu Drink 

Studied and developed the enriched sattu products by using nutrients rich powders, 

FlaxSeeds Powder, Bengal Gram Flour (Sattu) and moringa leaves to developed the 

sattusharbat and halwa, whereas sattu has the major ingredient, Bengal Gram Flour isa 

key flour of the product. It is rich in protein (19.6 gms of protein) along with calcium and 

magnesium.  

The main objective of the study is to developed and standardize the enriched sattu based 

product is helpful for growing children and adults.  

Iron deficiency is the leading problem and can cause health issue and for natural iron this 

product is best for consumption & it has low glycaemic index; it is good for diabetic 

patients. It always energies and refreshes. 
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Studies on readyto eat soyabean fortified snack food sorghum sattu in that they made 

efforts to make fortified soyabean and sorghum with Bengal Gram (Chickpea) in 

variousproportions to prepare it nutritious and ready-to -eat snack.  

Roasting of ingredientsand after roasting, grinding is done, then blending in different 

proportions so that acceptable final product with maximum 40% while sorghum was 

incorporated from 10-35% and proportions of Bengal gram is varied in the range of 40 to 

70 % and the result indicates that protein from 20-70 % compared with sorghum: Bengal 

gram sattu, fat content also increased from 21- 121 % depends on level of soyabean for 

fortification and also shelf life of product is 60 days. 

     A significant decrease in moisture, ash, protein and crude fiber contentof the products 

was observed after cooking.  

Studied on STUDIES ON FORMULATION OF READY-TO-USE WEANING FOODS MIXE 

WITH 

SOYWHEY resulted that Ready to use mixes were prepared by using cereals, pulses, 

vegetables/fruits and nutswith soy-whey. Different products like idli, dhokla, halwa, sattu 

and upma were prepared and analyzed for mineral and other nutritional parameters. The 

calcium content was found highest in sattu i.e., 

213.33 mg/100g, Whereas, the sodium value was recorded in halwa as 19.33 mg/100g. 

The potassium was obtained as in idli (42.00 mg/100g) and phosphorous in upma was 

245.00 mg/100g.  

 

Moisture content was highest in sattu, crude protein was highest in upma, crude fat was 

highest in dhokla and crude fibre was highest in sattu were 8.87 percent, 12.75 ,7.66 and 

3.57 per cent respectively. Soy- whey based products are nutritious as they are good 

sources of proteins and minerals. 

Storage Life of Fortified Sattu 

Research on ready to eat fortified snack food sorghum & the shelf life studies indicated 

that soy -sattu could safely be stored in metallic container up to 60 days during summer 

and rainy season as they are stored in both LDPE packages under high temp & low 

humidity condition and observed that the product self life is from 0- 45 days for thesoy - 

sattu sample fortified at 10 % level of soyabean and in container their shelf lifeis 60 days.  

studied Ready to Eat Snack Food (Sattu) & the they observed the storage and shelf life of 

fortified is being packed in LDPE (low density polyethylene) and metal container too and 

concluded that the shelf life of LDPE (low density polyethylene) packed product is 30 days 

in warm condition & 15 days in humid conditions and for natal containers it is 60 days 

Studied on sattu soya biscuit - its consumer acceptability and self life. As the product contain 
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roasted Bengal gram flour, soya chunk flour, jaggery, amchoor, gingelly seed. Partly 

replacing meat proteinwith soya protein alters insulin resistance and blood lipids in post- 

menopausal women with abdominal obesity, in this study they access the shelf- life study 

of product by doing sensory evaluation, packed in LDPE(low density polyethylene)  packages 

having good self life & higher consumer acceptability. 

 
To Study the Roasting Effect on Bengal Gram: - 

Studied on Effect of Roasting on Quality of Bajra and Sattu Roasting has a significant 

impact onthe quality of the final product.  

In order to see the effect of roasting ongeometric mean diameter, colour. hardness, 

toughness. average rupture force and sensory attributes of bajra for making sattu, bajra 

was roasted at three temperatures (160, 130 and 200°C) for a time period of45, 60 and 75 

sec.  

In general geometric mean diameter, hardness, toughness and average rupture force 

increased with increase inroasting temperature.  

Roasting brought a significant change in colour ofbajra grain and roasted bajra flour 

samples. bajra flour increased with increase in time at the same roasting temperature 

except at 180°C for 45 time. Roasting of bajraat 180°C for 60 s was found to be best for 

making sattu. 

     Concluded that the bengal gram, maize and soyabean grains were roasted at 12+_ 0.5% 

initial moisture content and 1:4 and grain to sand ration at 180, 215, 250 0c sand 

temperature for 1.5, 20., 2.5 min. roasting time, to study the effect on hardness after 

roasting sand temperature observed to be significant in all the cases. In general, the 

hardness after roasting, sand temperature was observed to be significant in all cases. In 

general, the hardness decreased with roasting.  
 

MATERIALS & METHODS 

Raw Materials 

Bengal Gram, Lemon Powder, Cumin Seed Powder,Ragi powder and OrganicJaggery Powder 

Is Purchased from Local Market. 

 Required Equipment 

To make fortified sattu drink there is need of different utensils &grinder, seiver , weighing 

balance and sealing machine. 
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Procedure:- 
 

Cleaning of Bengal gram 
 

Conditioning to 30% moisture content 
 

Roasting 

 

Dehulling 

Grinding (The Grinded Flour Is known as Sattu) With Addition of cumin seed, black salt & 

turmeric powder 

 

Again Grinding 

Mixing of remaining ingredients (jaggery powder, lemon powder & Ragi Powder) 
 

Served this fortified product with water 

 
Processing on Raw Materials: - 

1) Cleaning, Washing & Conditioning: - The washing Of Bengal Gram was done for 1-2 

times to remove dirt, dust and other impurities. After washing they conditioned to 30% 

moisture content. 

2) Roasting and dehulling: - After conditioning the material is allowed to roasting in pan 

at 130c for 10-15 min. followed by their dehulling (removal of outer cover/hull known as 

dehulling). 

3) Development of fortified product: - The development of product is carried out in 2 

steps 

1st step: - The dehulled Bengal Gram is grinded and grinded Bengal gram is known as 

‘sattu’. Then addition of cumin seed powder,ragi powder,turmeric and black salt in1 st  

step. 

2nd step: - In 2nd step again grinding with addition of Lemon Powder, salt and Jaggery 

Powder. The product is prepared and is served with water. 
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   Recipe of Fortified Sattu Drink:- 
 

Sr. No. Ingredients Wt. in gram 
1 Bengal Gram Flour 25gm 
2 Jaggery Powder 9gm 

3 Turmeric Powder 2gm 
4 Lemon Powder 5gm 
5 Black Salt 5gm 

6 Cumin Seed 4gm 

7 Salt 3gm 
8 Ragi 25gm 

*For 100ml of Water 

Product Formation:- 
 

Product Bengal 
Gram 
Flour 

Jaggery 
Powder 

Turmeric 
Powder 

Lemon 
Powder 

Salt Cumin 
Seed 

Black 
Salt 

Ragi 
Powder 

Sattu 
Drink 
(S1) 

20gm - - 10gm 4gm 5gm 5gm 20gm 

Fortified 
Sattu 
Drink 
(S2) 

25gm 9gm 2gm 5gm 4gm 3gm 5gm 25gm 

 

Sensory Evaluation of Fortified Sattu Drink  

Scorecard Reaction 

1 Dislike extremely 

2 Dislike very much 

3 Dislike moderately 

4 Dislike slightly 

5 Neither like not dislike 

6 Like slightly 

8 Like moderately 

9 Like very much 

 
1. Flavor and Taste 

2. Body & Texture 

3. Color And Appearance 

4. Overall Acceptability. 

 

http://www.ijcrt.org/


www.ijcspub.org                                     © 2022 IJCSPUB | Volume 12, Issue 1 January 2022 | ISSN: 2250-1770 

IJCSP22A1014 International Journal of Current Science (IJCSPUB) www.ijcspub.org 105 
 

 
RESULT 

 

Sample Flavor And 
Taste 

Body & 
Texture 

Color And 
Appearance 

Overall 
Acceptability 

S1 7.4 7.6 7.4 7.4 
S2 8.9 8.8 8.8 8.8 

 
In sensory analysis of product sattu drink showed that the products were similar in all 

desirable quality attributes. Addition of jaggery & turmeric powder significant difference 

were observed in the taste , appearance and overall acceptability of fortified sattu drink. 
 

CONCLUSION 

 
When the fortified drink powder is stored in LDPE(low density polyethylene) , observed that 

the self life of the powder is 50 days., it has good self life, good amount of nutrients and it 

can modify for diabetic patient by adding artificial sweetener instead of ragi and jaggery 

powder. As the main ingredient is Bengal Gram flour (Sattu) which contents (18-20%) of 

protein, Jaggery powder which is loaded with antioxidant, minerals to build a strong 

immunity ragi powder & turmeric powder which has antioxidant, anti-inflammatory 

anticancer properly from & lemon powder which is also used as an essence in many foods 

product, it is power house of antioxidant that protects from free radical damage, from 

above all these this product have higher consumer consumer acceptability. 
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