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Abstract 

The present study is done in formation of a ready to cook food or a nutrigenomic food. We are very familiar with a traditional term “wadi” 

which is made up of different type of pulses. The consumption of wadi is very common in ruler areas but now at present scenario there is high 

demand of these wadi because it easy to cook and less time taking food. But there is a big issue with working women’s to fulfill the basic 

requirement of nutrient which are found from vegetables. The formulated product vegetable chunks are made up from mixed vegetables and 

soybean seeds which are high is protein, fat, calcium, micronutrients and other minerals. The formulated product is a ready to cook food 

product which can be used as a onetime meal. The product is having a long shelf life and less microbial activity. Various parameter such as 

moisture, ash, protein, fat, calcium, morphological structure etc are standardized. The product is very easy to use and quick to incorporate in 

diet. 
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1. Introduction 

Due to rapid globalization and westernization life style and eating style have been changed now it’s very difficult to fulfill all the requirement 

of the body from our meals (Jain, R. and Goomer, S., 2016) In a present scenario, the number of working women increasing day by day. 

The major issue faced by working women is lack of time for cooking or preparing healthy meal like green vegetables and other traditional 

food which are essential for healthy life style. 

According to the 2007, world health report unbalanced diet with low vegetable intake and low consumption of complex carbohydrate and 

dietary fiber are estimate to cause some 2.7 million death each year and it’s among the top 10 risk factors contributing to mortality 

(Dhandevi, 

P.E.M. and Jeewon, R., 2015). A world vegetable survey showed that 402 vegetable crops are cultivated worldwide, representing 69 families 

and genre. Vegetables in the daily diet has been strongly associated with overall good health and vision, it reduces the risk for some forms of 

cancer, heart disease, diabetes, anemia, gastric ulcer, rheumatotated arteritis and other chronic disease. 

The product is formulated in order to achieve good quality protein, minerals, vitamins, fiber and other plant bioactive compounds like 

antioxidants important for human health and well-being. 
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The present study attempts to develop a ready to cook product and its technology is taken from an existing product. The product is developed 

keeping in mind, the essence or flavor and taste of Indian culture and present need of the consumer health and requirements. The formulated 

product, vegetable chunks is a traditionally known Indian society food “wadi”. The product is as similar as wadi which are generally made 

from pulses meals (Jain, R. and Goomer, S., 2016). 

 

The vegetable chunks are full of vitamins, minerals, protein, fat and other nutrients because of main ingredient which is having lots of medicinal 

properties like antioxidant properties, anti- inflammatory effect, anti-cancer activity, anti-diabetic activity, hepatopratective effect, 

immunomodulatory effect which is called as “ raw fig”, “Gular” and “Ficus carica (scientific name)”. Ficus is a member of Moraceae family 

which cover one of the chief genera of angiosperms with approximately 800 species of tree, shrubs, hemiepiphytes, climsbers and creepers in 

the tropics and subtropics Frodin, D. G. (2004). Turkey, Egypt, Morocco, Spain, Greece, California, Italy and Brazil are chief producers and 

it also produce in hot, dry summers and mild winters countries. Fruits constitute various valuable ingredients including cyaniding-3- O-

glucoside, cyanidin-3-Orhamnoglucoside, saturated fat, cholesterol and sodium, insoluble sugars, protein, vitamin A, Vitamin C, calcium, iron. 

The best thing about raw fig is that it is used in many dishes which are very delicious and good for health (Rahmani, A.H. and Aldebasi, Y.H., 

2017). 

Other vegetables ,which are used in formulation of vegetable chunks are carrot, capsicum, ash Gourd and Green pea having lots of health 

benefits including all these vegetables are help in eyes health, lower the risk of cancer, help to keep heart healthy, boost immune system, 

helps to control diabetes, help reduce inflammation, natural exfoliator, promotes hair growth etc. Other ingredients which are included in 

vegetable chunks like soya bean seed and chickpea flour which are rich source of protein, fat, carbohydrate, calcium, fiber etc. 

Two type of vegetable chunks are formulated first one is “vegetable chunks” and the second one is “vegetable chunks with chickpea flour”. 

Both products are almost same on the basis of nutritional value only there is a small change in the nutritional value of vegetable chunks with 

chickpea flour. According to taste, flavor, color and texture both are quite different even the weight of the both products are different. 

2. Materials and Methods 

 

The present study “vegetable chunks as a potential source of nutrients” was conducted in Lucknow are as follows. The reason for selecting 

Lucknow district (because one of the major city, capital and university located in Uttar Pradesh). 

Over all work was done in the lab of school of Home Science under the course of Food Science & Technology. 

2.1 Materials Required 

 

Two type of samples are developed according to need and for checking nutrient content. In pure vegetable chunks raw material used are raw 

fig, carrot, capsicum, green pea, ash gourd, soya bean seeds in dried form. In vegetable chunks with chickpea flour raw ingredients was as 

same as vegetable chunks only chickpea flour was added for enhancing the nutritional quality and it’s also increase the stability of product as 

compare to normal vegetable chunks. For the formulation of chunks some of spices are also added for enhancing the taste and flavor of the 

product. Other raw materials was added cumin seed powder, turmeric powder, coriander powder, red chili powder, salt, baking soda, water 

and garam masala. All the raw materials was purchased from the local market of Lucknow. Soya bean seed was grinded properly and packed 

in pouches. Soya bean seeds powder rich in protein, fat and dietary fiber. Soya bean seeds have proven health benefits which are relieve sleep 

disorders, help to manage diabetes, improve blood circulation and improve heart health. Spices which are added possess antioxidants, anti-

inflammatory and glucose and cholesterol lowering activities as well as properties that affect cognition and mood. 

2.2 Methodology 

 

2.2.1 Product Preparation 

 

All the sun dried vegetables are powdered in grinder. Before sun drying all the vegetables are washed, cleaned, cutted and blanched. Prepared 

vegetables were blanched in boiling water at temperature 970 C (Patras, A., Tiwari, B. K., & Brunton, N. P. (2011). For the preparation of 1 
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kg vegetable chunks, the ratio of powdered vegetables was mixed in different ratio. The amount of raw fig powder (200gm), green pea powder 

(200gm), soya bean powder (200gm), carrot (100gm), capsicum (100 gm) and Ash Gourd (200gm). All the prepared vegetables were blanched 

in boiling water at 970 C according to the method described by researcher (Patras, A., Tiwari, B. K., & Brunton, N. P. (2011). All materials 

was weight in different ration then mixed all the ingredients in a bowl. Added all the spices salt, chilies, turmeric powder, garam masala, 

amchoor powder and baking soda. In vegetable chunks with chickpea flour, the flour was added for making chunks the amount of chickpea 

flour was added 100(gm) and the ration of soyabean seed added (100 gm). After making of the chunks it was kept in solar dryer, the time was 

taken for drying 2 days. Vegetable chunks was packed in air tight plastic bags or containers and stored in dry places. Solar drying has broad 

application in food that include drying of vegetasssbls, fruits, spice, medical plants grains and other materials of biological origin (Panwar, N. 

L., Kaushik, S. C., & Kothari, S. (2012)

 

Flow diagram of processing of vegetable chunks- 

 

 

 

 

Grind all the dried vegetables in powder form 

Drying of the vegetables in solar dryer (2-3 days) 

Selection of raw vegetables from market 

After proper drying vegetable chunks are ready to use 

After making bolls put them into solar dryer for 1-2 days 

After mixing all the ingredients make small bolls 

Mix all the powders in bowl, add spices, ash guard 

Cutting and blanching of the vegetables 

Washing and cleaning of the vegetables 
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Flow diagram of processing of vegetable chunks with chickpea flour- 

 

 

 

                                                        
 

 

 

After proper drying vegetable chunks are ready to use 

After making bolls put them into solar dryer for 1-2 

Drying of the vegetables in solar dryer (2-3 days) 

Cutting and blanching of the vegetables 

Washing and cleaning of the vegetables 

Selection of raw vegetables from market 

After mixing all the ingredients make small bolls 

Also add the chickpea flour 

Grind all the dried vegetables in powder form 

Mix all the powders in bowl, add spices, ash 
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Diagrams related to product preparation-  

Cutting of Vegetables- 

 

 

Dried Vegetables- 

                    

 

                   

                        
 

 

  Processing of Chunks- 
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Prepared Product- 

 

 

 

 

2.2.2 Nutritional assessment of the prepared product- 

 

2.2.2.1 Moisture content- 

 

Moisture content was determined based on oven drying method, where 5gm of dried sample was placed in a Hot air oven at 1050C for 24 h 

(Nielsen, S. S. (2017), after removal of moisture samples were cooled to room temperature in a desiccator. Weight the sample before oven 

drying and weight the sample after oven drying. Following formula was used- 

Moisture content (% MC) = 100(W1 – W2) 

 

                                                                                                  W1 

 

Where, 

 

W1= weight of sample before oven drying;  

W2= weight of sample after oven drying 

 

 

Vegetable Chunks Vegetable Chunks with Chickpea flour 
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   2.2.2.2 Ash Content Determination 

 

For determined of ash content weigh about 10 gm. of the sample material accurately in a silica crucible. The crucible was heated in a muffle 

furnace for about 3-5 hours at 5500C. It was cooled in a desiccator and weight to completion of ashing. To ensure completion of ashing, 

it was heated again in the furnace for half an hour more, cooled and weight. This was repeated consequently till the weight became constant 

(ash become white or grayish white). Weight of the ash content was calculated by the following formula- 

Formula- 

 

                                          Total ash= 100(W2 - W1) 

                                                                                                                 W1 – W 

 

Where, 

 

W= weight in gram of the empty dish 

 

W1= weight in gram of the dish with dried materials taken for the test  

W2= weight in gram of the dish with the ash 

 

2.2.2.3 Determination of pH 

 

The pH value of the sample was calculated by pH meter. For the determination of pH of food sample the sample was dissolved in 10 ml 

distilled water. When the solution was ready the probe of the pH meter was dipped in solution until the reading are find. 

2.2.2.4 Determination of TSS 

 

The method was performed by Refractometer. The measurement was taken only by dropping the sample solution on the detector. The TSS 

value was expressed by % brix, the value was displayed, based on ratio of the speed of light in vacuum and speed of light through the sample. 

2.2.2.6 Determination of Fat 

 

Apparatus required- conical flask, water bath and Soxlet apparatus. Reagent- HCL (8N), Ethanol 95% (v/v), 

Petroleum Ether, Glass beads. 

Procedure- 10 gm. of each of sample was taken in separate conical flasks. Firstly 2 ml ethanol was added as mordant then 10 ml 8N HCL was 

added for digestion. They were kept in water bath for half an hour for the digestion of sample. Sample were taken out and small amount of 

hot water was used to it and filtered with whatman filter paper no. 1. Then it was washed with hot water till neutral pH was achieved. After 

washing the filter paper, the filtered materials were placed in an oven for drying for about half an hour. Then weight the black cup was taken 

and filter paper was kept in thimble and kept it for distillation for 2 hours. After distillation cups were dried in oven. Dry weight was taken and 

calculation was done (Nielsen, S. S. (2017). 
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Calculation- Fat%=                       (W2 – W1)100 

 

                                                                                   W1 – W2 

 

W2= dry weight of thimble 

 W1= blank weight of thimble  

W= weight of sample taken 

 

 

Formula used for Fat%= Dry cup weight-blank cup weight/ sample weight 

 

2.2.2.7 Determination of Protein 

 

The protein content of a foodstuff is obtained by estimating the nitrogen content of the material and multiplying the nitrogen value by 6.25. 

This is referred to as crude protein content nitrogen can be determined by subtracting NPN from the total nitrogen. The sample (0.5-2 gm.) 

was weight into a dry Kjeldal flask. About 5 gm. of digestion mixture and 20 ml of pure conc. H2SO4 was added to the some sample and the 

mixture digested by heating for 4 to 5 hr. Glass beads was added to prevent bumping. After the content of the flask become clear, the digestion 

is continued for at least 1 hr. The contents of the Kjeldahl flask was cooled, dilute with distilled water and the mixture made alkaline by adding 

excess of 40% NaOH (about 75 ml). A small quantity of pumic powder was added to prevent bumping during distillation. The ammonia 

liberated was distilled into a receiver containing 25 ml of N/10 H2SO4. The excess of acid in the receiver in back titrated against N/10 NaOH 

using 3 drops of methyl red indicator. A reagent black is similarly digested and distilled. This titer value is subtracted from the value obtained 

for the sample to get the true titer value ‘b’. 

The protein content in g/100 sample is (c-b) x 14d x 6.25 x 100/ a x 1000 

 

The estimation of nitrogen is done by Kjeldhal method (Tyagi, N. K., & Mishra, S. (2019). 

 

2.2.2.8 Determination of Calcium 

 

2 ml of sample was taken into a 15 ml centrifuge tube. Added 2 ml of distilled water and 1 ml of ammonium oxalate solution and mixed 

thoroughly and leave overnight. Again the contents was mixed and centrifuged for 5 min at 1500 rpm. The supernatant liquid was poured off 

and the centrifuge tube drained by inverting the tube was wiped with a piece of filter paper. The precipitated was stirred and the slides of tubes 

washed with 3 ml of dilute ammonia. It was centrifuged again and drained as before. The precipitated was washed once more with diluted 

ammonia to ensure the complete removal of ammonium oxalate. The precipitate was dissolved in 2 ml of 1 N H2SO4. The tube was heated by 

placing it in a boiling water bath for 1 min and titrated against 0.01 N KMnO4 solution to a definite pink color persisting for at least 1 min. 

1 ml of 0.01 N KMnO4 is equivalent to 0.2004 ml of Ca. Mg of Ca/100 ml serum= (x-b) x 

0.200 x 100/2 

Where x = volume in ml of 0.01N KMnO4 required to titrate the sample 

 

b= volume in ml of 0.01 N KMnO4 required to titrate 2 ml of H2SO4 (black). If the normality of KMnO4 is “a”, the value obtained 

in the above formula should be multiple by the fat a/0.01 
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2.2.2.9 Determination of Antioxidants 

 

0.2 gm of powdered food sample was taken in a conical flask then added 5 ml of 99% methanol to the sample and sealed with aluminium foil. 

Put the sample in shaking water bath at (100 rpm temperature 2.5 hr). 2 mg DPPH was added in 50 ml of methanol then covered the solution 

with aluminium foil and kept it in a cool condition. After 2.5 hrs of shaking the sample was taken in centrifuge tube and centrifuged them for 

15 mins at (6000-8000 rpm). After that a flask and funnel was taken and put a filter paper in funnel and filter the solution part. 1 ml of extracted 

solution was taken with pipet and putted in flask in ratio 1 ml, 2 ml, 3 ml, 4 ml and 5 ml and added 99% of methanol to make up 10 ml. after 

that sample was transferred in a beaker and 1 ml of sample taken and poured in conical flask. 3 ml DPPH solution was added in each ratio and 

make up with 99% methanol to 10 ml then keep the solution in dark place for 30 mins. After that take the assay of the spectrophotometric 

and take the reading of the samples (Tailor Chandra Shekhar*1 and Goyal Anju2 (2014). 

Formula- 

 

DPPH= Abs of control – Abs of sample X 100 

 

Abs of control 

 

 

 

Table no 1. Nutrients of the products (100 gm.) Vegetable chunks (S1): 

Protein(g) 32 

Fat(g) 2.4 

Calcium(g) 0.021 

Energy(kcal) 350 

Carbohydrate(g) 50.1 

 

 

 

60 
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50 

40 

32 
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10 
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0 

Protein Fat Carbohydrate calcium 
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Table no 2. Nutrients of the products (100 gm.) Vegetable chunks with chickpea flour (S2): 

Protein(g) 29.72 

Fat(g) 2.5 

Calcium(g) 0.025 

Energy(kcal) 353.9 

Carbohydrate(g) 53 

 

 

3. Result and Discussion 

 

All the nutrient values of product is presented in table no 1. and table no 2. And the result and discussion are as fellow- 

3.1 Moisture Content Estimation 

 

The moisture content of the sample 1 (vegetable chunk) obtained 12.5% and the moisture content of sample 2 (vegetable chunks with chickpea 

flour) obtained 13.22%. The moisture content were obtained which is recommended for safe storage of dried vegetables for more than 9 months 

(Rahman et al., 2010; Seidu et al., 2012; Saharet., al., 2015). 

3.2 Ash Content Estimation 

 

The ash content of the sample 1 (vegetable chunks) was obtained 3% and the ash content of the sample 2 (vegetable chunks with chickpea 

flour) was obtained 2%. Ash content of vegetables varies to different type of vegetables. Generally ash content of vegetables are 1% which is 

higher than the fruits. The formulated product was loaded with different vegetables therefore the amount of ash were obtained 2-3%. According 

to the standard value the ash content of formulated product was right (Pomeranz, Y., & Meloan, C. E. (1994). 
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3.3 pH Estimation 

 

The pH value of both samples was obtained almost similar. The pH value of sample 1 obtained was 4.74 at 30.80C which is acidic in nature 

which indicate that the shelf life of the prepared product was good. The pH value of the sample 2 was obtained 4.87 at 30.80C which is 

also acidic in nature which indicated good stability of the product. The standard pH value of the dried vegetables are 4 to 5.s (Chandel, S. S., 

Ibrahim, M., & Bharose, R. (2021). 

3.4 TSS Estimation 

 

The TSS of the both sample was obtained almost same. The TSS of the sample 1 obtained 2.8 at 35.00C. The TSS of sample 2 was obtained 

3.1 at 33.10C. The standard TSS value of vegetable are 2 to 5. Total soluble solid means, amount of total soluble solid present in the unit 

volume of the solution. The obtained value was almost as similar as standard value is means the formulated product was good for health and 

having right properties. 

3.5 Fat Estimation 

 

The fat estimated in sample 1 was 2.4gm and in sample 2 obtained 2.5gm. According to the RDA daily intake required fat content per day is 

44 to 71gm. The fat content in vegetables in fresh form are as fellow, carrot (0.31g), white pumpkin (0.17gm), green pea (0.6gm), capsicum 

(0.3gm) and in raw fig (0 gm.). After the sun drying process the content of fat decrease in very low amount, sun drying is the process by which 

nutrient content loss in very less amount. The obtained fat content of the products are sufficient to fulfil the one meal fat requirement. Fat 

content needed to help the body to absorb the vitamin content like Vitamin A, vitamin E and vitamin D. 

3.6 Protein Estimation 

 

The protein content in sample 1 was obtained 32 gm. and in sample 2 obtained 29.72gm. the main reason behind the high amount of protein 

is soya bean seeds was added which contains 68.08gm protein in a cup/100 gm. and other ingredients was good source of protein. The protein 

content in Sample 1 was high because the ration of soya bean seeds powder was high as compare to Sample 2. According to human health diet 

estimated protein content was good for health. The formulated product was containing high amount of protein as compare to soya chunks. For 

the repairing of the cells protein is must and also must needed for the formation of new cells. So according to the need of body formulated 

product was excellent source of protein. 

3.7 Carbohydrate Estimation 

 

The carbohydrate content was calculated in sample 1 was 50.1 g and in sample estimated value of carbohydrate was 53g. The amount of 

carbohydrate obtained was excellent as expected. The ingredients which were used having high source of carbohydrate. 

3.8 Calcium Estimation 

 

The calcium estimated in sample 1 was 0.021 g and in sample 2 estimated value was 0.025 g. the standard value of calcium found in vegetables 

are 25 mg in 100 gm. The recommended upper limit for calcium is 2,500 mg a day for adults 19 to 50. For those 51 and older, the limit is 

2,000 mg a day. Our body needs calcium to build and maintain strong bones. Human heart, muscles and nerves also need calcium to function 

properly (Daily, R.D.A., Calcium and calcium supplements: Achieving the right balance). 

3.9 Antioxidant Estimation 

 

Both the sample (S1 and S2) showed the antioxidant potential when measured by DPPH scavenging assay method. The antioxidant activity 

found in both sample is 14.25(S1) and 11.38(S2) ug/ml. as we know S1 (vegetable chunks) having more antioxidant property as compare to S2 

(vegetable chunks with chickpea flour). 
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4. Conclusion 

 

Both formulated products was excellent in nutritional content and the variation in amount of nutrients were very less. Different vegetables 

having lots of nutrients increase the value of the products. Lower moisture content increased the shelf-life of the formulated products and the 

microbe’s activities became less. Availability of formulated product increased intake of micronutrients supplementation. The method of solar 

drying of vegetables contributes to the post- harvest losses management. For fulfilling of the nutrients the formulated proved good source and 

it’s also categorized as a ready to cook food which is high in demand in urban areas. On the basis of health purpose formulated products proved 

excellent source of energy, carbohydrate, protein, fat and calcium. 
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