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I   INTRODUCTION

Soup
is good ‘most any day!

Listen now, to what I say:

Soup smells yummy when its cooking!

Soup is fine for eating . . . looking . . .  

With a sandwich, or some crackers . . .

Great for mealtime, or for snackers!







Marilyn Anderson (2006)

Nutrition is one of the major determinants of life. The major nutritional issues of concern in India are consumption of low quantity and quality of nutrients, thus leading to nutritional disorders especially among children (Devaki et al., 2009). It also affects persons of all age groups particularly during the growing stage and adolescence (Pana et al., 2002).

Nutrition embraces every aspect of maturation process, including mental, biological, psychological and social ones. Malnutrition is an ecological problem that occurs along with its consorts like-poverty, disturbed family structure, ignorance, despair and lack of awareness and knowledge about the views of nutrition (Ruchi et al., 2011).

To have a healthy and productive nation there is a need to spread nutrition knowledge and create awareness among different groups of society, especially those in the growing stage. Thus, the present scenario needs to enhance nutritional potential of existing conventional recipes by the available food sources to solve the nutritional problems prevalent in population (Swamy, 2006).

On the other side of the spectrum of malnutrition diet related non communicable diseases are commonly seen with increasing urbanization. Intake of energy rich diets containing higher amount of fat and sugar, which provides less dietary fiber and complex carbohydrates are being frequently consumed, particularly among high income groups. In addition, the urban population is turning to be more sedentary with little physical activity. Hence the prevalence of disorders like obesity, heart disease, hypertension, diabetes mellitus and certain type of cancer is on the increase (NIN, 2011).

Food is the chief material that is being utilized by the body for growth, repair and maintenance of vital body processes. Good nutrition is an absolute requirement for sound physical and mental health. Nutrients are chemical substances which are necessary for the proper functioning of the body (Usha et al., 2009).

Vegetables are an important component of Indian agriculture due to their productivity, use in diversification, nutrition and medicinal value addition and export potential (Dhall and Mahajan, 2011).In order to derive maximum nutritional benefits, the vegetables should be enjoyed in the form of a variety of delicious dishes to overcome monotony.

 The society at large, is becoming more conscious of nutrition and health interactions. The demand for healthier, more nutritious and safer foods is therefore increasing. The vegetables are such a special group of plant kingdom that provides a host of nutrients and non-nutrients to keep our body fit and healthy. In general, those vegetables with green, red, yellow or orange colour have most of the nutrients and the non-nutrients (Berry, 2011). Fruits and vegetables represent highly perishable items of agriculture, mainly because of their high water content in fresh form (FAO Statistics division, 2008). Hence they should to be preserved to avoid wastage.

Food preservation is the method of keeping prepared or raw food materials for future use in a way that prevents spoilage or growth of microorganisms. The main objective of food preservation is to retain as far as possible the original value of food and to maintain its nutritive value as high as possible. Processes of preservation may be generally classified as drying, heating, refrigeration and the use of chemical or other particular methods such as radiation (http://www.banglapedia.org).

Food preservation has become an integral part of the food processing industry in India. Food preservation is in demand due to a long time between production and the actual consumption (www.business.mapsofindia.com/India-petroleum-industry/food-preservation.html).

Drying is one of the man’s oldest methods of food preservation, copied from nature and a cheapest method. Water is present in all foods in relatively large quantities. When the water is removed both the weight and volume of the food products are reduced (Duncan, 2003). Dried and dehydrated foods are more concentrated than any other preserved form of food stuffs. In drying, a food, loses its moisture content, which results in the concentration of nutrients in the remaining mass.

A wide variety of methods are available for drying food products such as sun drying, hot air drying, spray drying, vacuum drying, etc. Cost of operation varies with each method and the methods also vary widely for different products. Proper packaging in air tight polythene bags/containers in order to avoid the entry of moisture into the dehydrated powder is yet another significant area of interest in product formulation.

In the modern world, commercially prepared instant soups such as canned, dehydrated and frozen soups have replaced homemade soups. Dry soup mixes containing vegetables in many forms are second in popular among institutions and troops in the field because of easy transportation due to reduced weight and longer shelf life. Any dehydrated soup mix should be rehydratable and cookable within a minimum time period, and should be as nutritious and palatable as canned or frozen products. In comparison to freshly prepared soups, instant dry soup should also possess derived quality, representing the dominant flavor and aroma of the ingredients used. It is desirable that the product be free from off flavor, off taste, unacceptable aroma and faulty texture (Abeysingha, 2006).

Soups are nutritious and its nutritional content depend on the vegetables incorporated. They can be made more nutritious by adding specific functional foods. According to Geotteny (2006). Functional foods are sometimes also termed as “nutraceuticals” to imply that they have both nutritional and pharmaceutical functions. It is difficult to define exactly what constitutes a functional food but they almost inevitably carry some sort of health claim in their marketing and they have components in them that are designed to provide a specific medical or physiological benefit.

Functional foods are foods that, by physiologically active food components, provide health benefits beyond basic nutrition. Many functional foods have been found to be potentially beneficial in the prevention and treatment of cardiovascular diseases, the leading cause of mortality in many countries. These foods include soyabeans, oats, psyllium, flaxseeds, garlic, tea, fish, grapes, nuts and stanol-sterol ester enhanced margarine. Functional foods when eaten in adequate amounts on a consistent basis may aid in decreasing the risk of cardiovascular disease by several potential mechanisms such as lowering blood cholesterol levels, improving arterial compliance, reducing low-density lipoprotein oxidation, decreasing  plaque formation, scavenging free radicals and inhibiting platelet aggregation                         (Hasler et al., 2000).

The role of functional foods in chronic disease risk reduction has been increasing attention over the past 10 years by researchers. Media promotions have heightened consumer awareness about the cardiovascular benefits of some foods such as whole grains, nuts, and fish and flax seed. Several, recent reviews have highlighted the positive effects of legumes or dry beans in improving serum lipid profiles in patients with coronary heart disease (Winham et al., 2007).

Diet based methods of prevention would not only be more feasible, but ultimately more cost effective. With recent scientific advances, natural products and health promoting foods have received extensive attention from both health professionals and the common population. Functional foods play positive roles in maintaining well being, enhancing health, and modulating immune function to prevent specific diseases. They also hold great promise in clinical therapy due to their potential to reduce side effects and significant advantages in reducing the health care costs (Ramma et al., 2006).

Functional foods are of both animal and plant origin. Some of the functional foods of plant origin are tomatoes, garlic, tea and whole grain like horse gram and cruciferous vegetables and beef, fish, probiotics and dairy products are from animal origin. Millets provide a wide range of nutrients and phytochemicals including dietary fiber, vitamin E, magnesium and folate that optimize health (Bentley and                 Griffiths, 2003).

Flaxseed being the richest known source of both α-linolenic acid (ALA) and the phytoestrogens protect against cardiovascular diseases through a number of mechanisms, including lowering of TC, LDL-C levels, blood pressure (BP) and triglyceride (TG). They may also help platelets from becoming sticky thus reducing heart attacks (Singh, 2008).

Among the legumes, soyabean is the richest source of isoflavones. It is rich both in isoflavones and other important nutrients and is found to be useful in reducing the hormone related complaints, connected to menopause (Shikha, 2008).

Dietary soy protein has been shown to have several beneficial effects on cardiovascular health (Clarkson, 2002). Dietary soy improves flow- mediated arterial dilation of post menopausal women but worsens that of systemic compliance, an indicator of atherosclerosis event. The best documented effect is on plasma lipid and lipoprotein concentrations, with reductions of ten per cent in LDL cholesterol concentrations and small increases in HDL cholesterol concentrations                    (Clarkson, 2002).

Moringa leaves act as a good source of natural antioxidant due to the presence of various types of antioxidant compounds such as ascorbic acid, flavanoids, phenolics and carotenoids (Anwar et al., 2005). Moringa oleifera has also been reported to exhibit other diverse activities. Aqueous leaf extracts are effective in regulating thyroid hormone status and can be used to treat hyperthyroidium and to exhibit an antioxidant effect (Tahiliani and Kar, 2000).

Wheat germ (Triticum aestivum), a by-product of the flour milling industry and the oil extracted from the wheat germ are the richest known natural dietary source of vitamin E (tocopherols) of plant origin. The gum is the plant embryo which contains concentrated source of minerals such as iron and zinc plus vitamin E that provide defence system against reactive oxygen species (Lang and Jebb, 2009).

Herath et al (2008) suggest that consumers who demonstrate concern about a wide range of health issues are more receptive towards functional foods. Therefore the trend in society is to demand healthy food with added health improving benefits. Functional foods can be added to soup powder and thus quality can be enhanced.
With this background this study on “Formulation and Evaluation of Value Added Soup Powders” was done with the following objectives:

· To conduct a survey to know the consumption trend of soups and soup powders

· To standardize the preparation of tomato soup powder and mixed vegetable soup powders

· To identify functional foods that can be incorporated into the soup powders, and  

· To prepare and evaluate the acceptability and nutrient content of the standard and functional food incorporated soup powders.

II REVIEW OF LITERATURE

            The literature available pertaining to the study on the “Formulation and Evaluation of Value Added Soup Powders,” is reviewed under the following headings:

A. Importance of Vegetables in Human Nutrition

B. Importance of Soups, Soup powders and their Ingredients

C. Role of Functional Foods in Human Nutrition and

D.  Studies Available on Soup Powders

A. Importance of Vegetables in Human Nutrition:

Vegetables, the most inexpensive among the protective foods are good sources of vitamins and minerals like beta carotene, ascorbic acid, calcium, iron and fiber. They are adjuncts for maintenance of good health and beneficial in protecting against some degenerative diseases. Vegetables differ widely in their composition and nutritive value depending on the part from which it is obtained. Roots and tubers give more calories compared to green leafy vegetables because they contain more starch [Ansari and RohiniDevi, 2009]

India is the second largest producer of fruits and vegetables in the world. It is estimated that 51 and 72 million tons of fruits and vegetables are produced in our country annually. To avoid post harvest perishability, processing of fruits and vegetable is considered to extend the storage life even at room temperatures. There is also an intense commercial interest in dehydrated fruits and vegetable products. Vegetables after drying followed by suitable supplementation with starch, proteins and fat can be formulated into dry soup mixes, which on reconstitution in hot water can yield ready to taste soups [Rajarathman and Ramteke., 2011].

Promotion and utilization of plant foods for improvements in antioxidant nutritional status with particular reference to vitamin A deficiency and degenerative diseases have been explored through wise selection of foods or nutrition counselling. Numerous phytochemicals present in fruits and vegetables have biologically plausible roles in reducing the risk of diseases [Bhaskarachary et al., 2011].

Many plants are consumed as food in order to benefit health. Crude extracts of fruits, herbs, vegetables, cereals and other plant materials rich in phenolics are increasingly of interest in the food industry because they retard oxidative degradation                  of lipids and thereby improve the quality and nutritional value of foods                        [Javanmardi, et al., 2003].
According to Shriffar (2003) recent developments in biomedicals, point to the involvement of free radicals in many diseases. Free radicals attack the unsaturated fatty acids in the biomembranes resulting in membrane lipid peroxidation, a decrease in membrane fluidity to membrane proteins reading to cell inactivation. 

Free radicals play an important role in the pathogenesis of several human diseases such as cancer, rheumatoid arthritis and cardiovascular diseases. Agli et al., (2004) emphasized that natural antioxidants present in food of plant origin protect against these radicals and are therefore important in obtaining and preserving good health.

According to Mesarani and Khyrunnisa (2010) population statistics indicates that communities which consumed diets high in fruits, vegetables, whole grains and unsaturated fat had lower morbidity and mortality due to CVD. However nutrients that are important cause for reduction in the risk are not adequately defined, but strong components include  antioxidant nutrients, B vitamins, Omega – 3 fatty acids and certain other micronutrients.

Chlorophyllin -  an inexpensive water soluble derivative of chlorophyll can be ingested at relatively high levels without toxicity, is ten times more potent at killing colon cancer cells than commonly used chemotherapeutic drug, hydroxyurea                        [Chimploy et al ., 2009].

Lycopene the primary carotenoid found in tomatoes, is associated with reduced cancer risk of the prostate, breast, digestive tract, cervix, bladder and skin. Proposed mechanism by which lycopene could influence cancer risk is related to its antioxidant function [Johnson., 2000 ].


Fruits and vegetables contain significant levels of biologically active components that impart health benefits beyond basic nutrition [Oomah and Mazza., 2000]. They serve as a major source of dietary antioxidants that increase the plasma antioxidant capacity resulting in inhibition of atherosclerosis related diseases in humans. Consumption of fruits and vegetables has thus been associated with lower incidence and lower mortality rates caused by cancer in several human beings. There has been a highly significant negative correlation between total intake of fruits and vegetables, cardio and cerebrovascular diseases and mortality [Kaur and Harish ., 2001].

The most notable positive effect of processing on the overall quality or health capacity of food is the increased bioavailability of β carotene resulting in an increased antioxidant status. The antioxidant levels of processed carrots were higher than their fresh counterparts [Talcott et al ., 2000]. The bioavailability of carotenoid increased fivefold in the processed products as a consequence of moderate heating or enzymatic disruption of vegetable cell structure [ Southton ., 2000 ].


In plants, terpenoids represent a chemical defence against environmental stress and provide a repair mechanism for wounds and injuries. Plant derived terpenoid ingredient can suppress nuclear factor – kappa B [NF- kappa B ] signaling, the major regulator in the pathogenesis of inflammatory diseases and cancer                                  [Salminen et al ., 2008].

Extracts of cabbage ( cruciferous ) family vegetable containing Di Indole Methane (DIM) can shift the production of estrogen metabolites away from dangerous    16 – hydroxyl estrogen to beneficial 2-hydroxy metabolite [ Zhang et al ., 2000 ].


Active hexose correlated compound (AHCC), a mixture of polysaccharides, aminoacids, lipids and minerals derived from cocultured mycelia of several species and Basidiomycete mushrooms, relieves side effects, such as anemia, alopecia and liver injury induced by anticancer drugs in animals as well as in human beings                       [ Mukoda et al .,  2009].


Folic acid, a water soluble vitamin in dark green leafy vegetables plays an important role in DNA methylation and synthesis. In case of insufficient folic acid, uracil is substituted for thymidine leading to DNA strand breakage [ Shrubsole et al ., 2001]


Vitamin C along with citric, lactic and tartaric acids, acts as a reducing agent and forms a chelate with non – heme ferric iron at an acid pH. This chelate – a ferrous ascorbate chelate of vitamin C served as a reducing agent, remains soluble in the small intestine and thus can improve intestinal absorption of non – heme iron. According to Sareen (2005) one milligram of ascorbic acid or vitamin C has been shown to maximize iron absorption many folds. 


Leutin is one of the important yellow carotenoids present in green leafy vegetables, yellow fruits, flowers and egg yolk. Leutin is an important vision related hydroxyl carotenoid, though has no pro – vitamin A activity and it is mainly accumulated in the macula of human eye [ Thanmanna and Leela ., 2010 ]. Green leafy vegetables offer a cheap but rich source of a number of micronutrients and other phytochemicals having antioxidant properties [ Gridhari et al ., 2011].


Curcumin ( Diferuloyl methane), the active compound in the spice turmeric , has potent irreversible anti- proliferative effects against a variety of cell lines in vitro and found to be safe in animals as well as in preliminary phase I trials in humans [ Aggarwal and Sung., 2009.]

Steinmetz and Potter (2003) reviewed the relationship between fruits, vegetables and cancer in 206 human epidemiologic studies and 22 animal studies . they found a very good protective effect of greater vegetable and fruit consumption from cancers of the stomach, esophagus, lung, oral cavity, pharynx, endometrium, pancreas and colon. Vegetables and particularly raw vegetable consumption was found to be protective; 85 percent of the studies found a protective effect due to raw vegetable consumption. Allium vegetables, carrots, green vegetables, cruciferous vegetables and tomatoes also had a fairly consistent protective effect. Allium vegetables are particularly potent and have separately been found to be protective for stomach, colorectal and prostrate cancers [ Michael., 2004].

Although almost all organisms possess antioxidant defence and repair systems to protect them against oxidative damage, these systems are insufficient to entirely prevent the damage [ Chayu et al ., 2002 ] particularly during uncontrolled oxidative conditions, resulting in the onset of many health disorders including chronic diseases like diabetes, rheumatoid arthritis, cancer and ulcer inflammation. Hence the presence of phytochemicals in addition to vitamins and provitamins in fruits and vegetables has been recently considered of crucial importance in the prevention of cancer, cardio vascular diseases, diabetes, etc.

B. Importance of Soups, Soup Powders and their Ingredients:


Soups put the heart at ease, calms down the violence of hunger, eliminate the tensions of the day and awakens and refines the appetite  -Auguste Escoffier

Soups are generally consumed for health as well as nutritive benefits particularly in patients whose intake of solids is poor due to several obstructive or pathological reasons. Under those circumstances, soups are the best source to supply health protective compounds and to circumvent the nutritional deficiency [ Rekha et al .,2008]

Soups provide a readily available, relatively cheap source of proteins, carbohydrates, fats, vitamins, minerals and water in the diet. Of the foods commonly consumed in the diet, soups constitute 15 per cent. Vegetable soup is a complete and a high water containing food. It contains food ingredients such as salt, sugar, milk powder, corn flour and so on [ Kalpan, 2000].

Soups have many advantages when served to older people. As people get older, it is less likely to supply the body with the quantity of nutrients needed to maintain a quality of life. The challenge though is packing all the nutrients the body need into a package that can be eaten easily and relatively quickly, soup is the best source to give the body’s required nutrients[http:// EzineArticles.com/?expert=Rob Marston].

              Dysphagia is a complex condition, resulting from a number of medical and surgical conditions and it has a profound impact on patient’s life. The duty of clinicians is to try to maintain a safe texture for a patient to swallow and prevent malnutrition. Soups are available in a moulded and pureed format [Dietetics.co.uk].
            Feeling full on fewer calories is the concept behind the energy density approach. Foods that are high in water – such as fruits, vegetables and soups are considered high volume foods that are low in energy density [Yam and Roberts., 2001].

         Consuming soups on a regular basis was found to bolster satiety during weight loss. A study conducted at the Pennsylvania State University found that one or two servings of soup per day to a weight – loss plan, increased participants rating of fullness. Furthermore, they lost 15 pounds over one year than participants in the comparison group, who were not given soup to eat. Participants in a fourth group , given energy-dense, dry snacks to consume twice a day, reported the greatest hunger and lost the least amount of weight. Taken together, the results suggest that soups help to enhance fullness when calorie intake is reduced [Kris-Etherton., 2004] 

The trend on the consumption of ready-to-eat food products is increasing due to increasing number of working women population concomitant with the increase in per capita income, urbanization, scarcity of household labour, lack of time and hectic schedules compel the consumer to look for foods of convenience, easy commercial availability, culturally acceptable, nutritious with minimal processing with longer shelf life. Now-a-days the tendency of the quality conscious urban rich is to go for ready-to-eat foods. Many of the value added food products have entered the market and also becoming popular [Rokhsana et al., 2007].

Dry soup mixes, due to their long storage life at ordinary temperatures and their low unit volume, are well adapted to institutional use as well as to military rations. They are prepared by blending dried ingredients with thickening agents or by spray drying the formulated slurry [Singh et al., 2003].

According to the Zhao and Feng [2008] the dried instant soup should retain the colour, flavour and nutrition of the original soup mix. Addition of some water to the instant soup, it must recover the original state of the soup.


Incorporation of antioxidant rich ingredients into soup will further boost the product market as the present trend is focused on marketing of processed food products providing health benefits [Sanchez-Moreno et al., 2004]


In today’s world, a double burden of malnutrition is the concern of the nutritionist, as we see undernutrition as well as over nutrition on the rise in both the developed and developing countries. Both macro as well as micro nutrient deficiencies hinder the national economic development as the development of individual human potential. Therefore identification of locally available, cheap and nutritious foods and utilization is the call of the hour. This alone is the logical and sustainable strategy to avoid both nutritional deficiencies as well as diseases due to macronutrient excess [Vanisha., 2006].


A number of vegetables are used for the preparation of soups and their health benefits are outlined below:

Tomatoes:

  
Tomatoes are one of the most widely used and versatile vegetable crops. They are consumed fresh and also used to manufacture a wide range of processed products. Tomatoes and tomato products are rich in health related food components, like flavanoids and potassium [Leonardi et al., 2000]

 
The health benefits of tomato products especially lycopene, a carotenoid in tomatoes or processed tomato products may protect the lung against oxidative damage. Lycopene may also protect the eye against oxidative damage and there by plays a critical role in visual function. Low levels of blood lycopene significantly increases the risk for heart attack and early atherosclerosis among middle aged men [http://www.bukisa.com/articles/365259-how healthy-is your-soup]
Carrots:


The humble carrot is one of the great detoxifying foods. It not only cleans but also controls imbalances in the body [Selby. 2001]. Anthocyanins, phenolic acids and carotenoids are the predominant phytochemicals present in carrots. These phytochemicals could be useful in the treatment of metabolic syndrome since anthocyanins improve dyslipidemia, glucose tolerance, and hypertension and insulin resistance. The phenolic acids may also protect against cardio vascular disease and β-carotene may protect against oxidative processes [Poudyal et al., 2010].

 
According to Purup et al., [2009] extracts of carrots, containing different amounts falcarinol, falcarindiol, and falcarindiol 3-acetate had significant inhibitory effects on both normal and cancer cell proliferation demonstrating that the aliphatic C17-polyacetylenes are potential anti cancer principles of carrots.
Peas:


Peas are wonderful antioxidants because in addition to providing β-carotene and vitamin C, they contain more protein than any other vegetables. Peas protein is deficient in amino acid methionine and cysteine, but they are supplied in ample amount in cereal grains. Cooked dried peas provide about twice as much as carbohydrates and protein as cooked fresh peas [Lorraine.,2001]

Potato:


Potato is the one of the most important staple food crops both in developed and developing countries upon which mankind depends [Dutta.,2009]. It is a nutritional food that is high in vitamin C and contains much needed β vitamins, starch, iron and protein [Shukla et al ., 2008 and Sood et al., 2008].

Onions:


Onion helps to decrease LDL cholesterol and increase the ability of the blood to dissolve clots. Regular consumption of onion helps to prevent heart disease by lowering high homocysteine levels which is a risk factor for heart attack and stroke. Onion contains about twenty five active compounds mainly flavanoid and sulphur compounds that lower blood pressure and blood cholesterol. Flavanoids in onion help vitamin C to improve the integrity of blood vessel and decrease inflammation. Onions also stimulate the amino acid activity in the brain and the nervous system by helping in the conversion of amino acids into neurotransmitter [Umamagheswari and Srividya., 2009].

Garlic: 

            Garlic, a pungently flavoured biennial herb of the onion family, is one of the oldest herb, notable for its cleansing powers. It is an age old remedy for parasites in the stomach and intestines. It is excellent for cleaning respiratory ailments and is a decongestant making it very helpful in cases of cataract, bronchitis and asthma. It is also an effective cleanser and toner of liver. Garlic contains allicin, which dialates blood vessels and reduces clotting and also lower cholesterol levels. Garlic contains sulphur which helps to cleanse the liver and it is also believed to inhibit the growth of tumours [Jae et al., 2009].

Spices and condiments:

                 India has been recognized all over the world for spices and medicinal plants [Krishnaswamy.,2008]. The uses of spices in food preparations have been practised widely since ancient times. Spices and condiments act as digestive stimulant and have a role in enhancing the taste and flavour of food [Srinivas.,2004]. Spices and condiments are also added to ready to reconstitute mixes such as idli mix and soup powders [Mini.,2009]

               Spices derived from roots, barks, buds and fruits of plants have been used to preserve food, enhance their flavour and as remedies for long list of ailments. Both herbs and spices referred as herbal remedies are excellent antioxidants, which work to neutralize the attack by free radicals against the body. Spices contain phytonutrients which may prevent the change of healthy cells into cancerous cells [Balasasirekha and Lakshmi ., 2010 ].

Citric acid:


As a food additive citric acid is used as flavouring and preservative in food and beverages, especially soft drinks. It has been demonstrated that citric acid is more effective than acetic and lactic acids for inhibiting the growth of thermophilic bacteria [ Rajarathinam., 2011].

C. Role of functional foods in human nutrition


Enhancing the quality of life is an important objective of the development paradigm in many developing countries (Latha, 2010). Proper nutrition is important in improving the community health in general and of the risk groups in particular. Balanced nutrition can protect against many diseases / disorders resulting from nutrient deficiency or excess. Faulty nutrition aggravates a wide spectrum of disease condition, diminishing the quality of life, personal productivity and longevity as well (Aberoumand, 2011).


“Let food be thy medicine and medicine be thy food” – expressed by Hipporates nearly 2500 years ago. There has been an explosion of consumer interest in the health enhancing role of specific foods or physiologically – active food components, called as functional foods. More significant, perhaps, is the potential of functional foods to mitigate disease, promote health and reduce health care costs (Hasler, 1998). A wide array of foods are identified as functional foods which include fruits and vegetables like tomatoes, cruciferous vegetables, garlic, flax seed, cranberry, soy, dairy products, wine and grape juice.

 In European Union countries, barley is the most nutritious food supplying minerals, amino acids, fiber and enzymes and barley has been used in the treatments of arthritis, digestive diseases, diabetes, skin abnormalities, weight loss, detoxification mechanisms and cancer (Saxena and Sood, 2011).

 Green gram being a grain legume provides phytochemicals, which are biologically active plant molecules that promote health and prevent disease. Besides their outstanding phytochemical content, legumes are low in fat, high in complex carbohydrates and protein loaded with soluble and insoluble fiber and essential fatty acids. In short they are ideal anti aging foods  (Pappa et al ., 2009).

Cloves are rich, brown, dried unopened flower buds of the clove tree syzygium aromatium. Cloves essential oil is used as an analogue (pain killer) for dental emergencies (Alqareer et al ., 2003) as carminative and to increase the hydrochloric acid in the stomach and to improve peristalsis (Plate and Srinivasan, 2004).

Turmerin, an antioxidant protein form turmeric (Curcuma longa) is known to be an effective antioxidant (Dinesh and Leela, 2010). Turmeric a rhizomatous herbaceous perennial plant of the ginger family zingiberaceae is deep yellow in colour commonly used  as a spice in curries and long known for its anti-inflammatory properties. Recent research has revealed that turmeric is a natural wonder, proving beneficial in the treatments of many different health conditions from cancer to Alzheimer’s disease (Shanlear et al ., 2007).’

Flax seeds:


Flax seeds (Linum usitatissimum) have been used for its health benefits by people for thousand of years. Flax seeds contain ligin which is a good source of soluble fibre, than can reduce post prandial glucose absorption, decrease some marker of inflammation and raise serum levels of the mega -3 fatty acids, ALA and eicorapentaenoic acid (Bloedon, 2004).


Insoluble fiber present in flaxseed forms a get like matrix with water that adds bulk to stools and promotes more regular bowel movement, while the soluble fiber found in flaxseed helps to slow the release of sugar into the blood stream following a meal, preventing spikes in blood glucose levels (Dahl, 2005). The fibre in the flaxseed may be responsible for the improvement in glycemic control by delaying post prandial glucose absorption. Flaxseed lignin, SDG (Seicoisolaric – iresinol Diglycoside), can suppress the gene expression of a key enzyme in the hepatic gluconeogenesis (Prasnar, 2002).


Flax lignans also have the ability to lower serum cholesterol, an effect believed to be due to moderation of enzymes involved in cholesterol metabolism. Further the soluble dietary fraction of flaxseed is primarily a mucilage, gums which have been shown to play a role by lowering serum cholesterol levels. Though there are various approaches to reduce the ill effects of diabetes and its secondary complications, herbal formulations are preferred due to lesser side effects and low cost (Sherry, 2011).

In a study conducted by Pruthi et al  (2007) 29 postmenopausal women who had suffered from atleast 14 hot flushes each week for atleast one month, but would not take estrogen because of a perceived increased risk of breast cancer were recruited. After taking 40g of crushed flaxseed each day for six weeks, the frequency of hot flushes decreased by 50 per cent and the overall hot flushes score decreased by an average of 57 per cent for the21 women who completed the trial.

Flax seed is also rich in calcium, iron and zinc. It is rich in protein and fat and other nutrients such as beta-carotene, vitamin E and b-complex vitamins (Devaki, 2009).

Soya bean products


Soy is thought to play preventive and therapeutic roles in cardiovascular disease, cancer, osteoporosis and alleviation of menopausal symptoms. With regard to cancer, soy contains the following anticarcinogens: protesre inhibitors, phytosterols, saponins, phenolic acids, phytic acids and isoflavones. Soyabeans are the only significant dietary source of the isoflavones genistein and daizein, which are structurally similar to estrogenic steroids (Elisabeth, 1999)


Isoflavones are natural phytoestrogens which tailor the menopausal therapy in a natural way. They resemble estrogen in their structure and function. Phytoestrogen exert organ specific estrogenic and antiestrogenic effect by blocking the estrogen receptors and possess weak estrogenic activity (Camsi, 2000).


Soy is considered a good substrate for functional foods, since fermentation by probiotics has the potential to reduce the levels of some carbohydrates possibly responsible for gas production in the intestinal system, increase free isoflavones and favour desirable changes in bacterial populations in the gastrointestinal tract (Hossein, 2011).

Lotus stem powder


Lotus stem (Nelumbo nucifera) is an important economic aquatic crop. Every part of that plant has economical as well as medicinal values. Lotus stem is a very rich source of iron and vitamin C (Antia, 2005). 

            Lotus and kudzu starches have been used as functional foods in East Asia for thousands of years. The objective of this work is to investigate the starches’ basic physicochemical properties. The amylose content was the highest (30.61%) in lotus starch. The average particle size (diameters) was 50.27, 24.08 and 38.97 μm for lotus, kudzu and corn starches, respectively. Lotus starch exhibited a B-type X-ray diffraction pattern and kudzu starch exhibited a C-type pattern. Kudzu starch was characterised by a maximum viscosity immediately followed by a sharp decrease in viscosity, while the lotus starch was characterised by a plateau when the maximum viscosity was reached.(Geng et al ., 2007)

                     The anti-oxidant activity of extracts from 36 vegetables was evaluated by using a model system consisting of β-carotene and linoleic acid. Other vegetables found to have high anti-oxidant activity (>70%) were kachnar, aonla, ginger, fenugreek, mint, beetroot, black carrots, Brussels sprouts, broccoli, lotus stem, yam, coriander and tomato. Anti-oxidant activity correlated significantly and positively with total phenolics (r2=0.6578, P < 0.05). (Charanjit and Harish.,2007)           
 Drumstick leaves


Moringa oleifera, is an important food commodity which has had enormous attention as the “natural nutrition of the topics”. The leaves, fruits, flowers and immature pods of this tree are used as a highly nutritive vegetable in many countries (Farroq, 2009).


Moringa leaves have been reported to be a rich source of beta carotene, protein, vitamin C, calcium and potassium and act as a good source of natural antioxidant compounds such as ascorbic acid, flavonoids, phenolics and carotenoids (Dillard and German, 2000). In the Philippines it is known as “mothers best friend” because of its utilization to increase woman’s milk production and is sometimes prescribed for anaemia (Estrella et al ., 2000; Siddhuraju and Becker, 2003).


The crude extract of moringa leaves has a significant cholesterol lowering action in the serum of high fat diet fed rats which might be attributed to the presence of a bioactive phyto constituent, i.e. beta-litosterol (Ghari et al ., 2000).


Moringa oleifera leaf may be applicable as a prophylactic or therapeutic anti-HIV (Herpes Simplex Virus Type 1) medicine and may be effective against the acyclorir-resistant variant (Lipipin et al ., 2003). In the developing countries like India, sources of vitamin A such as drumstick leaves are valuable in overcoming the problem of vitamin A deficiency (Nambiar and Sheshadri, 2001).

Wheat germ


One cup of wheat germ contains 831 mg of omega-3-fatty acids, also known as α-linolenic acids, are considered essential fatty acids because they must be consumed through diet. Wheat germ also has high amount of vitamin E which is an antioxidant, this has been shown to slow the progression of Alzheimer’s disease. (http://111.livestrog.com/article/277719-health-benefts-wheat-germ/).


Studies by Lin et al  (2011b) stated that wheat germ was a widely accepted ingredient in many low glycemic index foods due to its active compounds which were potent α-glucosidase inhibitory compounds namely phosphatidic acids, 1, 2-dilinoleoyl glycerol-3-phosphose and 1-palnitoyl-2-linoceoyl-glycerol-e-phosphate. Barakat et al., (2001) also clearly indicated that wheat germ oil had a significant potential to protect cellular system from radiation induced damage without any toxicity.

D. Related Studies on Soup Powders: 

A study conducted by Kayode et al., ( 2010) on six selected indigenous soups of Nigeria indicated that they were a good sources of micronutrients such as iron, calcium, sodium and potassium. 

A study conducted by Deryck Damian Pattron (2006) soups contributed to more than 15 per cent of the diets of the adults and children in Trinidad. Analysis of the nutrient contents revealed that soups had low levels of fat and sugar but high levels of salt which may pose possible silent health risk to susceptible individuals.

Wang et al., (2010) found that the sodium chloride content and sucrose content had significant influence on drying time of instant vegetable soup for microwave freeze drying of vegetable soup revealed that condiments addition could increase drying rate and shorten drying time.

Chung et al., (2001) demonstrated that the caking tendencies of powdered soups could be altered by adjusting the proportions of the existing ingredients in the recipes without using anti caking ingredients, which was achieved with a low field nuclear magnetic resonsnce (NMR) instrument.

Mattes,. (2005) explained that when repeated consumption of a low – energy dense or high – energy dense soup, modifies expectations relating to the satiating capacity of the food ,and its subsequent intake. The results revealed that thickeners and intensity of taste used independently associated with expected situation. Expectations may initially rely on sensory attributes and previous experiences, and are not easily changed.

Immaneul ( 2009) developed a value added product namely fish soup powder from marine fresh fish- Odonus niger, and found that the developed soup powder had retained a desirable colour, texture and flavor and was qualitatively acceptable even upto 120 days of storage.

This analysis showed that older people perceived the convenience food as less healthy and tasty than the traditionally made meals. Taste and health aspects were found to be crucial determinants for convenience food. There were no statistically significant differences in regard to sex and age for the 7 soups’ scores for the following attributes: tasty, convenient and healthy. Only the living situation had a significant influence on soups’ scores for the attribute convenient: those living alone considered all ready-made soups and a deep frozen one as more convenient in comparison to the people living with others (Katarzyna., et al 2006 ). 
 

III Methodology

The methodology involved in the present study on the “Formulation and Evaluation of Value Added Soup Powders” is presented under the following headings:

I. Selection of Area and Sample

J. Formulation of the Tool and Conduct of the Survey

K. Selection and Processing of Vegetables into their Respective Powders

L. Standardization of Soup Powders

M. Selection and Preparation of Functional Foods for Value Addition

N. Preparation of Value Added Soup Powders
O. Sensory Evaluation of the Prepared Soups and

P. Analysis of Components Present in Soup Powders

A. Selection of Area and Sample

The present study was conducted at Avinashilingam Institute for Home Science and Higher education for Women, Coimbatore city in Tamilnadu. The selection of the area was based on the availability of teenagers in the University among whom soups have a great welcome. 

Sample is that part of universe which we select for the purpose of investigation. It is nothing but a subset of population units. A sample is composed of some fraction or part of total number of elements or units in a defined population (Saravanavel, 2008). The sample was selected randomly and in random sampling every item in the universe has an equal chance of being selected (Gupta, 2004). 

The investigator randomly selected 120 adolescent girls studying in the University for the Survey. Simple random sampling technique was used to select the respondents.

B. Formulation of the Tool and Conduct of the Survey
The investigator selected questionnaire as a tool for the study. A questionnaire consists of a standard set of questions used to obtain information related to the topic from the concerned participants (Babble, 2005)

For the present study a questionnaire was framed by the investigator in such a way to elicit the socio economic background and the consumption pattern of soups among the households of Coimbatore. There were questions regarding the problems faced during soup preparation, knowledge of the respondents on the health benefits of the soups or soup powders and also any suggestions to improve the consumption of soups among the population. The priority of the questionnaire was to elicit the consumption pattern of soups (Appendix-I)

The survey was conducted by distributing the questionnaire among the selected adolescent University girls and was collected back by the investigator after filling up (Plate 1). 

C. Selection and Processing of Vegetables into their Respective Powders

For the development of the soup powder the selection and processing of vegetables were carried out, following the guidelines given by Date et al., (2003), on pre cooked dehydrated soup powders.

Two types of soup powders namely tomato soup and mixed vegetable soup found to be commonly consumed through the survey, were selected for the study. Accordingly the needed vegetables included tomatoes, peas, carrot, onions, potatoes and garlic. The vegetables were selected in such a way that they were fresh, fully mature, firm and without any blemishes or damages. They were also checked for infection and infestation and were thoroughly washed with running water. The vegetables selected for the study were purchased locally and were stored at a temperature of 4.0°C until drying. The other ingredients including salt, sugar, corn flour, citric acid, pepper etc., were also purchased from the local market and were stored in airtight containers for future use
The vegetables were dried in the cabinet driers and were powdered following the procedures as in figure 1a and 1b. 


D. Standardization of Soup Powder

A standard recipe is one that has been tried adapted and retried several times by a given food service operation and has been found to produce the same results and yield every time when the exact procedure is used with same type of equipment, quantity and quality of ingredients (Brown, 2006).

In order to standardize tomato and mixed vegetable soup powder the quantity of various ingredients were worked out, in various ratios. 

In addition to the various vegetables, ingredients like milk powder, corn flour, pepper powder, fat and citric acid were added. Vanaspathi was added as fat, garlic and pepper powders were added as spices. The finalized ratios of both tomato soup powder and mixed vegetable soup powder were shown in Figure 2 and 3.
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Figure 2

Tomato soup powder
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figure 3

mixed vegetable soup powder

From the standardized soup powders, 10g was taken, mixed with 100ml of water and boiled for 5minutes to get a cup of thick soup (Plate 2).


E. Selection and Preparation of Functional Foods for Value Addition

Value addition was done to soup powder to enrich its functionality, by adding various functional foods. These functional food have peculiar effect on certain diseases. So it can be also used in certain therapeutic diets. The various functional foods used in the study for value addition included drumstick leaves, wheat germ, flaxseed, lotus stem and soya grits. The basis for selection of their functional foods was that they can blend well with the soup ingredients as a powder and also when prepared into soups. 

Each of these functional foods has an important action in the body. Flaxseed is the richest source of alpha linolenic acid which is also a good source of soluble fibre mucilage. Its high content of alpha linolenic acid has made the ancient flaxseed to become the modern miracle food (www.healthcastle.com). 
wheat germ is a concerned source of minerals such as iron and zinc plus vitamin E which provide a defence system against reactive oxygen species, also reported that wheat germ could prevent or reduce the incidence of hypercholesterolemia and atherosclerosis in rat models (Mahmond, 2011). 
Nandane et al (2009) reported that drumstick extract possessed significant cardio protective effect, which may be attributed to its antioxidant, antiperoxidative and myocardial preservative properties. The high antioxidant radical scavenging effects, observed in drumstick leaves appeared to provide justification for their widespread therapeutic use in medicine in different continents (Atawodi et al., 2010). 
Soya grits are rich source of proteins and flavonoids and lotus stem is a very good source of iron and vitamin C. The cholesterol lowering effects of soy is the most well documented physiological effect, while lotus stem plays a role in overcoming anaemia. 

The processing of the selected functional foods is given below (Figure 4)


Figure 4

Processing of functional foods

F. Preparation of Value Added Soup Powders 
To the standardized soup powder, the functional food powders were added in the ratio of 5, 10 and 15 per cent. Soups were prepared by taking 10g of the value added soup mix and adding 100ml of water and cooking for 5minutes. The value added soups were thus prepared.

G. Sensory Evaluation of the Prepared Soups 

Sensory evaluation consists of judging the quality of food by a panel of judges. The evaluation deals with meaning, analyzing and interpreting the qualities of a food as they are perceived by the senses of sights, taste, touch and hearing (Brown, 2006).

To evaluate the prepared soups 15 trained panel members were selected in the age group of 20-25 years. The developed soups were evaluated using a 5point scale (Appendix-II). This was used to measure the acceptability of soup ranging from excellent to poor (Manay, 2008).

H. Analysis of Components Present in Soup Powders 

Method of evaluation that depends on some measures other than human sense is called objective method of evaluation (Manay, 2008). Plants possess medicinal values due to the presence of phytocompounds such as phenols, flavonoids, alkaloids etc and also various minerals, vitamins and nutritionally important insoluble fibre. The standardized and value added soup powder, which had the highest sensory scores were thus analysed for its nutrients in the laboratory. 

The various nutrients analysed consisted of carbohydrates, energy, protein, fat, calcium, iron and the vitamins such as vitamin C, vitamin E and beta carotene.                 The soups were also analyzed for other components that included moisture, ash, pH, acidity and crude fiber using standardized techniques of NIN (Annexure II). The research design of the study is given in Figure 5.
IV RESULTS AND DISCUSSION


The results of the present study on the “Formulation and Evaluation of Value Added Soup Powders” are presented and discussed under the following headings:

A. Socio-economic Background of the Selected Adolescent Girls

B. Consumption Pattern of Soups

C. Details on Dehydration of Vegetables

D. Acceptability of the Value Added Soup Powders

E. Nutrient Content of the Highly Acceptable Value Added Soup Powders  and
F. Other Components of the Highly Acceptable Value Added Soup Powders

A. Socio-economic Background of the Selected Adolescent Girls


The socio-economic background comprising of type of family, size of the family and family income were collected and presented below:

1. Type of family and family size of the selected adolescents




Table I summarizes the type and size of the families of the adolescents 
TABLE I

FAMILY TYPE AND SIZE OF THE SELECTED ADOLESCENTS








          (N= 120)

	Type of family
	Number
	Percent
	Size  of family
	Number
	Per cent

	Nuclear
	89
	74
	2-4
	89
	74

	Joint
	31
	26
	5-7
	25
	21

	
	
	
	>7
	6
	5

	Total 
	120
	100
	
	120
	100


The survey revealed that 74 per cent of the families were nuclear and the remaining 26 per cent of the adolescents were from joint families. The family size of 74 per cent of the adolescents was found to be 2-4 members and 21 per cent had 5-7 people in their family and only 5 per cent had 7 or more than 7 members in their family. The findings revealed that more of nuclear and small family norms among the families of the selected adolescent girls.

2. Family income of the selected adolescents


Table II presents the classification of the adolescents of the present study according to their family income.



TABLE II

            FAMILY INCOME OF THE SELECTED ADOLESCENTS
                                                                                           (N=123)
	Category
	*Income range
	Families

	
	
	Number
	Per cent

	Low
	`.2,500-5,500
	9
	8

	Middle
	`.5,500-10,000
	28
	23

	High
	>`.10, 000
	83
	69

	
	Total
	120
	100

	*HUDCO (2006)


Based on HUDCO (2006) classification of income group, the families of the selected adolescent girls were grouped. It is found that only eight per cent were from low income group and 23 per cent belonged to middle income group and 69 per cent were from high income group.  

B. Consumption Pattern of Soups
1. Liking towards soups / powders


Findings of the survey revealed that 98 per cent of the adolescent girls liked soups and only two per cent of the selected population showed dislike towards soup.
2. Pattern of consumption of soups:


Information regarding the pattern of consumption of soups is given in               Table III.





TABLE III

PATTERN OF CONSUMPTION OF SOUPS
                                                                     (N=120)

	Details
	Everyday
	Once a week
	Once in ten days
	Once in a fortnight
	Once in a month
	Rarely

	Number 
	7
	18
	17
	33
	29
	16

	Per cent
	6
	15
	14
	28
	24
	13




Majority of the families namely 28 per cent prepared and consumed soups once in a fortnight and 24 per cent families prepared and consumed soups once in a month. Preparations of soups only once in a week and once in ten days were reported by15 and 14 per cent respectively. It is interesting to note that 6 per cent of the families prepared soups daily whereas 13 percent families consumed soups rarely. Consumption of soups once in a fortnight was very common.

3. Preference of individuals towards different types of soups

            Details regarding the preference of the subjects towards various soups are given.

TABLE IV
                       PREFERENCE TOWARDS VARIOUS SOUPS

	Types of soups
	Number*
	Percent

	Mixed vegetable soup
	111
	93

	Mushroom soup
	74
	62

	Tomato soup
	97
	81

	Soya soup
	58
	48

	Sweet corn soup
	82
	68

	Non-vegetarian soups
	94
	78




Most of the adolescent girls consumed different types of soups.  About 93 per cent liked to have mixed vegetable soup and 81 per cent showed their preference towards tomato soup and 78 per cent girls preferred non- vegetarian soups. About 68 per cent showed their interest towards sweet corn soups. Sixty two per cent liked mushroom soups and only 48 percent showed interest towards soya soups.

4. Preference towards homemade or commercial soups
               The survey results indicated that 57 per cent of the sample preferred homemade soups whereas only 43 per cent showed their preference towards commercial soups. 

5. Reasons for the preference towards homemade soups
              Information regarding the preference towards homemade soups is given in Table V.

                                                      TABLE V

                     PREFERENCE TOWARDS HOMEMADE SOUPS

                                                                                                              ( N=120)
	REASONS
	NUMBER*
	PER CENT

	Economical
	102
	85

	Colourful
	46
	38

	Tasty
	85
	71

	Freshness of vegetables
	94
	78

	Nutritious
	79
	66

	Easy to cook
	56
	47

	Variety
	34
	28

	* Multiple response





From the survey, the various reasons for the preference towards homemade soups were elucidated. A majority of 85 per cent showed interest because they were economical and 78 per cent liked because of freshness of vegetables. Another 71 per cent sample felt that homemade soups were tasty and 66 per cent felt that they were nutritious. In addition, 57 per cent girls found homemade soups to be refreshing and 47 per cent preferred these soups because they are easy to cook whereas 38 per cent only felt that they are colourful and 28 per cent expressed that they gave variety to meals.

5. Reasons for the Preference of Commercial Soups:



Details regarding the reasons for the preference of commercial soups are given in Table VI.
                                                TABLE VI

         PREFERENCE TOWARDS COMMERCIAL SOUPS

	Reasons
	Number*
	Percent

	Economical
	42
	35

	Colourful
	87
	73

	Tasty
	91
	76

	Freshness of vegetables
	36
	30

	Nutritious
	48
	40

	Easy to cook
	104
	87

	Refreshing
	79
	66

	Variety
	85
	71

	* multiple response


A majority of 87 per cent expressed that they preferred commercial soups because they are easy to cook, 76 per cent liked that because of its taste. In addition, 73 per cent felt that commercial soups had nice colour and 71 per cent expressed that they added variety. Commercial soups were reported to be refreshing and nutritious by 66 per cent and 40 per cent of people. Only 35 per cent felt that to be economical and 30 per cent liked them because of the freshness of the vegetables.

6. Sources for soup preparation
          Findings of the survey revealed that 61 per cent of the people prepared soups with both fresh vegetables and soup powders whereas only 23 per cent used fresh vegetables while the remaining 16 per cent of the sample used soup powders to prepare soups.

7. Reasons for occasional soup preparation
Most of the respondents, 70 per cent felt that they did not find time to prepare soups frequently. Another 53 per cent expressed their ignorance about preparation of soup and 48 per cent felt that it is not a part of Indian menu. About 41 per cent prepared soups only during winter to take care of low environmental temperature.

8. Problems faced during soup preparation
 Table VII gives details regarding the various problems faced by the respondents during soup preparation. 
                                             TABLE VII

PROBLEMS FACED DURING SOUP PREPARATION

	Problems faced
	Number*
	Percent

	Formation of lumps
	44
	53

	Becomes cold faster
	13
	11

	Don’t know the proper  recipe
	42
	35

	No problems
	64
	53

	* Multiple  response


       
It is observed that while 53 per cent of the respondents faced no problems, 79 per cent expressed that they had the formation of lumps and 23 per cent expressed that soups became cold faster. About 75 per cent felt that they did not know the exact recipe for soup preparation.

9. Knowledge of importance of soup


Table VIII presents the importance of soups as expressed by the respondents (Figure 6).      

                                              TABLE VIII 
                        IMPORTANCE OF SOUPS

	Details
	Number*
	Percent

	Appetizer
	67
	88

	Nutritious and tasty
	56
	74

	Starter of meals
	42
	55

	Good for health
	73
	96

	Vitamins and minerals rich
	49
	64

	* multiple response


                Among the 76 people who knew the importance of soups 96 per cent felt that it was good for health and 88 per cent felt soups as a good appetizer. In addition, 74 per cent expressed soups as nutritious and tasty, 64 per cent found soups to be a good starter for meals.
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FIGURE 6

IMPORTANCE OF SOUPS

10. Methods to improve soup consumption



 From the 120 people surveyed 12 members expressed no idea on how to improve soup consumption. Table IX gives the various methods to improve soup consumption suggested by the remaining respondents (Figures 7)

TABLE IX

             SUGGESTED METHODS TO IMPROVE SOUP CONSUMPTION

	Reasons
	Number*
	Percent

	Through Nutrition education
	66
	61

	By Improving taste
	54
	50

	Through Advertisements
	72
	67

	By Reducing cooking time
	47
	44

	By Teaching the preparation of soup
	32
	30

	* Multiple response




About 67 per cent of the selected sample felt that soup consumption can be promoted by advertisement, 61 per cent emphasized through nutrition education and 50 per cent by improving the taste of the soup. Reducing the time taken for cooking soups and teaching proper method of preparation of soups, were expressed by 44 and 30 per cent of respondents respectively to improve soup consumption among population.


[image: image2.emf]0

20

40

60

80

100

Percentage

A B C D E

Reasons


figure 7

METHODS TO IMPROVE SOUP CONSUMPTION
C. Details on Dehydration of Vegetables
1. Formulation of vegetable powders



Table X presents the details about the weight of raw vegetables taken and the weight of dried powders obtained with the dehydration ratios.

                                                  TABLE X

                 DETAILS ON DEHYDRATION OF VEGETABLES
	Names of vegetables
	Raw

Weight

(g)
	Weight after preparation (g)
	Dried weight (g)
	Dehydration ratio (g)

	Tomatoes
	3000
	2650
	135
	22.2:1

	Potatoes
	2000
	1700
	350
	5.7:1

	Carrot
	2000
	1750
	320
	6.3:1

	Green peas
	1000
	750
	170
	13.3:1

	Onion
	2000
	1660
	80
	15.3:1

	Garlic
	250
	240
	50
	1.1:1


From the table it is evident that except garlic all the other vegetables had slightly lower prepared weight. The dehydration ratio revealed that one part of tomato powder was obtained from 22.2 parts of fresh tomatoes. One part of potato powder was got from 5.7 parts of raw potatoes. 1 part of carrot powder was got from 6.3 parts of fresh carrots. Nearly 13.3 parts of fresh peas gave one part of dried product. 15.3 parts of fresh onions gave one part of dried onions. In the case of garlic a maximum dried weight was obtained 1.1 parts of raw to 1 part dried powder. From the table it is clear that more amounts of tomatoes, onions and green peas are required to get a unit weight of dried powder. 
D. Acceptability of the value added soup powders:
1. Acceptability of the drumstick leaves added tomato soup  



Table XI shows the mean acceptability scores in terms of colour, flavor, consistency, taste and overall acceptability.
                                               TABLE XI
     MEAN SCORES FOR THE VALUE ADDED TOMATO SOUP  

                    WITH DRUMSTICK LEAVES POWDER 

	Variation
	Criteria
	Mean score

	
	Colour
	Flavour
	Texture
	Taste
	Overall 
	

	1
	3.8±

0.67
	4.4 ±

0.50
	4.26±

0.59
	4.2±

0.67
	4.73±

0.59
	4.08±

0.26

	2
	3.73±

0.70
	3.6±

0.50
	3.93±

0.45
	3.93±

0.88
	4.26±

0.70
	3.89±

0.22

	3
	3.8 ±

0.77
	2.53 ±

0.51
	4.13±

0.51
	3.46 ±

0.99
	2.93 ±

0.70
	3.37 ±

0.57




From the mean scores it is clear that variation I was more acceptable than the other two variations. This variation I had 10 per cent drumstick leaves powder whereas variation II and III had 15per cent and 20 per cent of drumstick leaves powder. The results highlighted that10 per cent drumstick leaves added tomato powder was more acceptable for tomato soup preparation.

2. Acceptability of the wheat germ added tomato soup

Table XII shows the mean acceptability scores of the wheat germ powder added tomato soups.

TABLE XII




   MEAN SCORES FOR THE VALUE ADDED TOMATO SOUP 
                                         WITH WHEAT GERM POWDER 

	Variation
	Criteria
	Mean score

	
	Colour
	Flavour
	Texture
	Taste
	Overall
	

	1
	4.4±

0.50
	4.06±

0.70
	4.4±
0.50
	4.13± 0.83
	3.4±

0.50
	4.08±

0.36

	2
	4.4±

0.50
	3.93±

0.70
	4.2±

0.86
	4.0±

0.92
	3.46±

0.51
	3.99±

0.31

	3
	3.53±

0.51
	3.8±

0.77
	4.4±

0.50
	4.0±

0.92
	3.06±


0.70
	3.75±

0.44


 

Variation I had scored the highest mean indicating that variation I was most acceptable among all the three variations. This variation I had 10 per cent wheat germ powder while variations II and III had 15 and 20 per cent respectively functional food incorporation, which were not accepted very much. 


3. Acceptability scores for the lotus stem added tomato soup 

                Table XIII shows the mean acceptability scores for the tomato soup added with lotus stem powder.
                                                   TABLE XIII

          MEAN SCORES FOR THE VALUE ADDED TOMATO SOUP 
                                        WITH LOTUS STEM POWDER                           
	Variation
	Criteria
	Mean score

	
	Colour
	Flavour
	Texture
	Taste
	Overall 
	

	   1
	4.4± 

0.51
	4.13±

0.51
	4.46±
0.51
	3.6±
0.63
	3.0±

0.75
	3.91±

0.55

	    2
	3.46±

0.53
	3.53±

0.51
	4.13±

0.74
	3.53±

0.63
	3.4±

0.63
	3.61±

0.59

	    3
	3.66±

0.70
	2.66±

0.48
	4.26±

0.70
	3.53±

0.74
	3.06±

0.79
	3.50±

0.54




 From this table it is clear that variation I was more acceptable whereas the variation III was least acceptable among all the three variations. Variation I had 10 per cent of lotus stem incorporation in it while variation II and III had 15 and 20 per cent respectively. The results revealed that 10 per cent lotus stem powder addition was more acceptable.

4. Acceptability scores of the tomato soup value added with flax seed powder



Table XIV shows the mean acceptability scores of the flaxseed powder added tomato soup as given by the panel members.
TABLE XIV

MEAN SCORES FOR THE VALUE ADDED TOMATO SOUP                                            WITH FLAX SEEDS POWDER

	Variation
	Criteria
	Mean score

	
	Colour
	Flavour
	Texture
	Taste
	Overall 
	

	1
	3.6±

0.50
	4.26± 
0.45
	4.53±

0.51
	3.33±

0.61
	3.46±          0.51
	3.83±

0.47

	2
	3.2±

0.67
	3.46±

0.51
	4.06±

0.70
	3.46±

0.51
	3.2±


0.67
	3.47±

0.31

	3
	3.53±

0.51
	2.66±


0.61
	4.0±

0.65
	3.2±

0.67
	2.6 ±

0.50
	3.19±

0.52


          From the table it is clear that variation I was highly acceptable and it had 10 per cent of flax seed in it. Variations II and III were moderately acceptable with lesser scores than variation I which had10 per cent flaxseed powder while variation II and III has 15 and 20 per cent flaxseed powder in it respectively. 

5. Acceptability scores of the tomato soup value added with soya grits powder


Table XV shows the mean acceptability scores of the soya grits powder added tomato soups as judged by the taste panel members.
TABLE    XV

MEAN SCORES FOR THE TOMATO SOUP POWDER VALUE ADDED WITH SOYA GRITS POWDER

	Variation
	Criteria
	Mean Score

	
	Colour
	Flavour
	Texture
	Taste
	Overall
	

	1
	4.06± 


 0.88
	4.2± 

0.86
	3.93± 

0.70

	4.2±

0.67
	4.26± 
0.59
	4.13±

0.11

	2
	3.66± 

0.81
	3.93±

0.79
	4.06±

0.79
	3.93±

0.88
	3.4±

0.73
	3.79±

0.23

	3
	3.8±

0.67
	3.6±

0.82
	4.13±

0.74
	3.73±

0.59
	3.1±

0.13
	3.67±

0.33




 It is apparent that variation I with10 per cent soya grits powder incorporation had got the highest acceptability scores than the other two variations of the soya grits powder added tomato soup powders. The results revealed that 10 per cent addition of soya grits powder was more acceptable than the addition of 15 and 20 per cent soya grits powder to tomato soup.

6. Acceptability scores of the value added mixed vegetable soup powder with drumstick leaves powder


Table XVI shows the mean acceptability scores of the drumstick leaves added mixed vegetable soup.
                                                         TABLE XVI

MEAN SCORES FOR THE VALUE ADDED MIXED VEGETABLE SOUP WITH DRUMSTICK LEAVES POWDER

	Variation
	Criteria
	Mean Score

	
	Colour
	Flavour
	Texture
	Taste
	Overall
	

	1
	4.14± 


0.77
	3.64± 

0.63
	4.06± 

0.45

	3.6±

0.63
	3.66± 
0.89
	3.82±

0.23

	2
	4.28± 

0.61
	3.57±

0.85
	4.06±

0.45
	3.66±

0.72
	3.4±

0.50
	3.79±

0.23

	3
	3.42±

0.85
	3.21±

0.69
	3.66±

0.48
	3.4±

0.82
	2.8±

0.67
	3.29±

0.28




From the table it is found that among the three variations of mixed vegetable soup prepared with drumstick leaves powder, variation I was highly acceptable with the highest score. Variation I had 10 per cent of drumstick leaves powder in it while variation II and III had 15 and 20 per cent respectively.




Findings revealed that soup prepared from the mixture with 10 per cent drumstick leaves powder was more acceptable than the mixture with 15 and 20 per cent of drumstick leaves powder in it. 

7. Acceptability scores of the value added mixed vegetable soup with wheat germ powder


Table XVII shows the mean acceptability scores of the wheat germ powder added mixed vegetable soup.
TABLE XVII

MEAN SCORES FOR THE VALUE ADDED MIXED VEGETABLE SOUP WITH WHEAT GERM POWDER

	Variation
	Criteria
	Mean Score

	
	Colour
	Flavour
	Texture
	Taste
	Overall
	

	1
	4.28±


0.61
	3.7±

0.72
	4.0±             659
	4.06±

0.70
	3.93± 
0.59
	4.0±

0.19

	2
	3.78±

0.61
	3.5±

0.65
	3.93±

0.45
	3.46±

0.83
	3.4±

0.50
	3.61±

3.20

	3
	4.21±

0.89
	3.57±

0.51
	4.06±

0.59
	3.6±

0.12
	3.06±

0.79
	3.7±

0.4




    From the table it is seen that variation I scored the highest acceptability score and it had 10 per cent wheat germ in it. Variation II and III had 15 and 20 per cent incorporation of wheat germ which got lesser acceptability scores indicating that 10 per cent addition of wheat germ was highly acceptable.

8. Acceptability scores of the value added mixed vegetable soup with lotus stem powder


Table XVIII shows the mean acceptability scores of the lotus stem powder added mixed vegetable soups.
                                              TABLE XVIII

        MEAN ACCEPTABILITY SCORES FOR THE VALUE ADDED




      MIXED VEGETABLE WITH LOTUS STEM POWDER

	Variation
	Criteria
	Mean Score

	
	Colour
	Flavour
	Texture
	Taste
	Overall
	

	1
	4.4±


0.51
	4.13±

0.51
	4.46±             0.51
	3.6±

0.63
	3.0± 
0.75
	3.91±

0.55

	2
	3.46±

0.51
	3.53±

0.51
	4.13±

0.74
	3.53±

0.63
	3.4±

0.63
	3.61±

0.26

	3
	3.06±

0.89
	2.66±

0.48
	4.26±

0.7
	3.53±

0.74
	3.06±

0.79
	3.31±

0.54



It is clear from the table that variation I which had 10 per cent lotus stem powder was more acceptable. Variation II and variation III which had15 and 20 per cent respectively scored slightly lesser when compared to variation I highlighting that 10 per cent addition of lotus stem was more acceptable.

9. Acceptability scores of the value added mixed vegetable soup powder with flax seed powder



Table XIX shows the mean acceptability scores of the flax seed powder added mixed vegetable soups as judged by the panel members.
                                                         TABLE XIX

MEAN SCORES OF VALUE ADDED MIXED VEGETABLE 
SOUP WITH FLAX SEED POWDERS

	Variation
	Criteria
	Mean Score

	
	Colour
	Flavour
	Texture
	Taste
	Overall
	

	1
	3.6±


0.50
	4.26±

0.45
	4.53±             0.51
	3.33±

0.61
	3.46± 
0.51
	3.83±

0.47

	2
	3.2±

0.67
	3.46±

0.51
	4.06±

0.70
	3.46±

0.51
	3.2±

0.67
	3.47±

0.31

	3
	3.53±

0.51
	2.66±

0.61
	4.0±

0.65
	3.2±

0.67
	2.6±

0.50
	3.19±

0.52




 From the table it is clear that variation I showed higher acceptability scores when compared to the other two variations. Variation I had 10 per cent flax seed powder in it, where as variation II and III had 15 and 20 percent of flax seeds powder respectively in them. Only 10 per cent flaxseed powder addition was found to be highly acceptable as reported by the judges.

10. Acceptability scores of the value added mixed vegetable soup with soya grits powder 
               Table XX shows the mean acceptability scores of the value added mixed vegetable soup powders with soya grits powder.

                                                         TABLE XX

     MEAN SCORES OF VALUE ADDED MIXED VEGETABLE SOUP 
WITH SOYA GRITS POWDER

	Variation
	Criteria
	Mean Score

	
	Colour
	Flavour
	Texture
	Taste
	Overall
	

	1
	4.06±


0.88
	4.2±

0.86
	3.93±             0.70
	4.2±

0.67
	4.26± 
0.59
	4.13±

0.11

	2
	3.66±

0.81
	3.93±

0..79
	4.06±

0.79
	3.93±

0.88
	3.4±

0.73
	3.79±

0.23

	3
	3.8±

0.67
	3.6±

0.82
	4.13±

0.74
	3.73±

0.59
	3.1±

0.13
	3.67±

0.33



It is obvious from the table that variation I which had 10 per cent soya grits in it  had got the highest mean acceptability scores when compared to variation II and III which had 15 and 20 per cent of soya grits in them. The findings revealed a high acceptability for mixed vegetable soup prepared with 10 per cent soya grits powder addition.
E. Nutrient Content of the Highly Acceptable Value Added Soup Powders:
1. Tomato soup powders value added with functional foods



Tomato soup powders were value added with five functional foods namely drumstick leaves, wheat germ, lotus stem, flax seed and soya grits at 10, 15 and 20 per cent. Soups were prepared and it was found that variation I of the various functional foods added soups which had 10 per cent functional foods addition were highly acceptable. 



Table XXI gives the nutrient content of the highly acceptable value added tomato soup powders.

TABLE XXI

NUTRIENT CONTENT OF THE HIGHLY ACCEPTABLE VALUE ADDED TOMATO SOUP POWDERS (in 100g)

	Nutrients
	Standard
	Drumstick leaves
	Wheat germ
	Lotus stem
	Flax seed
	Soya grits

	Carbohydrates (g)
	57.2
	61.9
	60.5
	64.9
	60.9
	59

	Energy (Kcal)
	355
	357
	385
	389
	409
	398

	Protein (g)
	6
	8.7
	8.4
	6.5
	7.7
	10.3

	Fat (g)
	11.4
	11.78
	12.1
	11.5
	15.29
	13.4

	Calcium (mg)
	580
	769
	583.9
	620.3
	604.8
	604

	Iron (mg)
	2
	4.69
	2.9
	7.5
	2.55
	3.04

	Crude fibre (g)
	0.44
	0.54
	0.54
	2.43
	0.64
	1.21

	Vitamin C (mg)
	0.55
	2.25
	0.56
	0.85
	0.60
	0.55

	Vitamin E (mg)
	0.88
	0.88
	1.18
	0.9
	1.18
	0.08

	Beta carotene (mg)
	0
	       0
	  0.002
	    0
	 0.004
	   0


The carbohydrate content of the standard soup was found to be the lowest when compared with the value added soup powders. The carbohydrate content of the standard soup was 57.2g while lotus stem powder added soup powder had the maximum carbohydrate of 64.9g. Drumstick leaves added soup had a carbohydrate content of about 61.9g. Whereas there was only a slight increase in the carbohydrate content of the tomato soup value added with wheat germ, flax seed and soya grits and it was found to be 60.5, 60.9, and 59 respectively.

 
The energy content of 100 g was found to be higher in flax seed added (409 kcal) soup powders followed by soya grits added soup powders (398 kcal). Lotus stem and wheat germ added soup powders showed an energy content of about 389 kcal and 385kcal. Not much difference was found in the energy content of drumstick leaves added soup powder.  
         Protein content of standard was only 6 g. Whereas soya grits added soup powders contained a highest protein of 10.3 g followed by addition of drumstick leaves powder 8.7g and wheat germ powder 8.4g. Addition of lotus stem powder and flax seed powder slightly increased the protein content and showed 6.5g and 7.7g respectively. Soya grits powder addition was found to be good to increase the protein content of soups.

        Fat content of standard soup powders was 11.4g per 100g where as flaxseed powder added soup powder had the highest fat content of 15.29g followed by soya grits added soup powders with 13.4g. Fat content of other value added tomato soup powders ranged from 11.51g to 12.18g in 100g. 
Calcium content was found to be 580mg per 100 g of standard soup. Drumstick leaves added soup powder had the highest calcium level in the tomato soup with 769 mg. The calcium content of other soup mixes ranged from 583.9g to 620.3 g in 100 g.

            Iron content was only 2mg in the standard soup but increased to 7.5mg by lotus stem addition and 4.69mg by drumstick leaves addition. Other soups contained 2.55 to 3.04mg of iron in 100g soup mix.

It is seen that to increase the calcium level drumstick leaves powder can be added and to increase the iron content lotus stem powder and drumstick leaves powder can be added. 

     
The crude fibre content was only 0.44g in standard soup where as it was increased to 2.43g by lotus stem addition and 1.21g by soya grits addition. Drumstick leaves powder, wheat germ powder and flaxseed powder addition increased the crude fibre content only slightly.

               Ascorbic acid was found to be only 0.55mg in 100g of standard tomato soup powder. Only in the case of drumstick leaves addition it increased to a level of 2.25mg whereas all other functional foods addition only slightly increased the vitamin C content.

             With regard to vitamin E content the standard soup had only 0.88mg but addition of drumstick leaves powder increased the content to 8.88mg. Wheat germ and flaxseed increased the vitamin E content to 1.18 mg each whereas lotus stem and soya grits addition did not increase much.

             Tomato soup without value addition did not have any beta carotene but addition of drumstick leaves powder brought about an amount of 1.5 mg per 100g in the value added product. Only a negligible amount of beta carotene was raised by the addition of wheat germ, flax seed and soya grits.

        
The findings revealed that addition of drumstick leaves powder increased calcium and vitamin C content, flaxseed powder increased energy and fat content, lotus stem powder increased carbohydrate, iron and crude fibre content and wheat germ increased vitamin E content and soya grits powder increased the  protein content of the standard tomato soup.

2. Mixed vegetable soup powders value added with functional foods

 
Mixed vegetable soup powders were value added with five functional foods namely drumstick leaves, wheat germ, lotus stem, flax seed and soya grits at 10, 15 and 20 per cent. Soups were prepared and it was found that variation I of the various functional foods added soups were highly acceptable.


Table XXI gives the nutrient content of highly acceptable value added mixed vegetable soup powders
                                                             TABLE XXII

            NUTRIENT CONTENT OF THE HIGHLY ACCEPTABLE VALUE

            ADDED MIXED VEGETABLE SOUP POWDERS (in 100g)
	Nutrients
	Standard
	Drumstick leaves
	Wheat germ
	Lotus stem
	Flax seed
	Soya grits

	Carbohydrates (g)
	66.3
	71.25
	69.84
	74.21
	70.18
	68.43

	Energy (Kcal)
	     337.6
	372.5
	367.6
	373.0
	395.8
	380.8

	Protein (g)
	4,8
	7.5
	7.2
	5.38
	6.54
	9.1

	Fat (g)
	6.0
	6.4
	6.8
	6.1
	9.9
	8.0

	Calcium (mg)
	589.4
	778.4
	593.0
	629.74
	614.20
	613.4

	Iron (mg)
	2.2
	4.9
	3.1
	7.70
	2.75
	3.24

	Crude fibre (g)
	0.38
	0.48
	0.48
	2.37
	0.60
	0.46

	Vitamin C (mg)
	0.60
	2.30
	0.60
	0.90
	0.65
	0.60

	Vitamin E (mg)
	0.10
	8.90
	1.20
	0.1
	1.83
	0.10

	Beta carotene (mg)
	0
	     1.50
	      0
	     0
	0.004
	   0


                It is evident from the table that the carbohydrate content for 100g of all the value added soup powders was found to be more than the standard mixed vegetable soup powder. The increase was found to be more with lotus stem powder added mixed vegetable soup powders and it was about 74.21g followed by drumstick leaves powder which had 71.25g of carbohydrate in it.  




Energy content of the value added soup powders was high when compared to the standard mixed vegetable soup powders. Flax seed powder added mixed vegetable soup had the maximum energy of 395.8kcal followed by soya grits powder added soup powder which had 380.8kcal for 100g of soup powder. Value addition with lotus stem powder, wheat germ powder and drumstick leaves powder had a slight increase in energy level.

           Protein content of the standard mixed vegetable soup was only 4.8g. Soya grits powder addition increased protein to a highest of 9.1g followed by the addition of drumstick leaves powder to 7.5g and wheat germ was 7.2g in 100g. Addition of lotus stem powder and flax seed powder had slightly increased the protein content of the soup and showed 5.38g and 6.54g respectively. Soya grits powder value addition was found to be the best way to increase the protein content of soups.       

Fat content of standard mixed vegetable soup powder was 6g per 100g where as in flaxseed powder added mixed vegetable soup powder  the  fat content  was 9.9g followed by soya grits powder added soup powders with 8.0g. Fat content of other value added mixed vegetable soup powders ranged from 6.1g to 6.8g in 100g. 

Calcium content was 589.4mg per 100 g in standard soup. Drumstick leaves powder added mixed vegetable soup powder had the highest calcium content of 778.4 mg. Calcium content of other soup mixes ranged from 593.0mg to 629.4 mg.           

Iron content was only 2.20mg in the standard mixed vegetable soup but increased to 7.7mg by lotus stem powder addition and 4.9mg by the addition of drumstick leaves powder. Other functional foods brought only a moderate increase in the iron content of the mixed vegetable soup which ranged between 3.24mg to 3.2mg.

In the case of crude fibre the increase was found to be maximum for the lotus stem powder incorporated mixed vegetable soup and it was about 2.7g. All the other functional foods brought a moderate increase in the crude fibre level of the mixed vegetable soup powders.

    
 Drumstick leaves powder addition, increased the vitamin C content of the mixed vegetable soup powder to 2.3mg compared to the value of 0.6mg in the standard mixed vegetable soup powder.  Lotus stem powder and flaxseed powder showed slight increase whereas the addition of soya grits powder and wheat germ powder showed no difference at all.
         With regard to vitamin E, addition of drumstick leaves powder increased the value of the standard mixed vegetable soup powder from 0.10mg to 8.9mg per 100g of standard soup powder. Addition of other functional foods increased the vitamin E content very slightly.

          Similarly drumstick leaves powder value addition showed a greater increase in the beta carotene content of the mixed vegetable soup powder to 1.50mg per 100g from 0mg originally.

              Thus the addition of various functional foods found to increase the nutritional value of the mixed vegetable soup powder. The findings revealed that the addition of drumstick leaves powder increased the calcium vitamin C content, vitamin E and Beta carotene whereas the flaxseed powder increased fat and the energy content. Soya grits powder increased the protein content. Lotus stem addition increased the carbohydrates, iron and crude fibre content of the mixed vegetable soup powders.    

F. Other Components of the Highly Acceptable Value Added Soup Powders:
             Table XXIII gives the other components that are evaluated in both mixed vegetable soup and tomato soup powders and their variations that are highly acceptable.
                                                     TABLE XXIII

EVALUATION OF OTHER COMPONENTS PRESENT IN THE HIGHLY ACCEPTABLE SOUP POWDERS

	Tomato soup powder

	Components
	Standard
	Drumstick leaves
	Wheat germ
	Lotus stem
	Flax seed
	Soya grits

	TSS (%)
	51
	52.5
	54
	58.2
	53.2
	56.5

	pH
	5.52
	6.18
	6.20
	6.23
	6.12
	6.24

	Acidity (%)
	0.68
	0.70
	0.70
	0.69
	0.70
	0.69

	Ash (g)
	20.5
	28.7
	20.5
	21.02
	20.78
	21.24

	Moisture (g)
	5.08
	5.38
	5.67
	5.45
	5.31
	5.48

	Mixed vegetable soup powders

	TSS (%)
	54
	55.5
	57.4
	61.2
	56.2
	59.5

	pH
	5.5
	6.21
	6.23
	6.26
	6.22
	6.22

	Acidity (%)
	0.66
	0.68
	0.68
	0.67
	0.68
	0.67

	Ash (g)
	18.2
	19.57
	19.13
	18.72
	18.48
	18.94

	Moisture (g)
	4.66
	4.98
	5.25
	5.03
	4.89
	5.06




From the table it is clear that the Total Soluble Solids present in tomato soup powder ranged between 51 to 58.2 per cent with a maximum TSS of 58.2 for wheat germ powder incorporated tomato soup powder. The pH value of the value added tomato soup powder is found to range between 5.52  to 6.24.  The highest pH was for the wheat germ incorporation. The acidity content ranged between 0.68 to 0.70 per cent for all the samples. Ash content was found to range between 20.5 to 28.7 per cent among the standard tomato soup powder and value added tomato soup powders.

               With regard to mixed vegetable soup powders TSS had increased for all the functional foods and it was found to be high for the wheat germ powder added soup powders. The pH also increased by the addition of functional foods compared to the mixed vegetable soup sample. Acidity content remained the same among all the samples. Ash content increased slightly among all the powders including standard and functional food added soup powders. Moisture content of all the mixed vegetable soup powders ranged from 4.66 to 5.25g. 

V  SUMMARY AND CONCLUSION

Vegetables have long been valued for their healthy qualities essential for balanced diet and for the normal functioning of the body. Vegetables are rich sources of vitamins, minerals, antioxidants and phytochemicals. They help in the prevention of oxidative damage to the body thereby reducing the onset of a number of diseases.

Nowadays, in the mechanized world people have less time to cook and eat. Cooking of vegetables need much preparation like cleaning and slicing so the consumption of vegetables has reduced to a greater extent even after a complete knowledge about the importance of vegetables in the diet.

In the present day people prefer easy cooking to cook healthy foods which need only less time to cook. Convenience foods based on vegetables include canned or dehydrated, vegetable powders which can be just incorporated while cooking. Among this, soup powders play an important role because of its high nutritive value easy preparation and suitable for all. There are different types of soup powders available in the market. They consist of tomato soup powder, mixed vegetable soup powder, sweet corn soup powder, soya soup powder, mushroom soup powder etc.

In the preliminary phase of the study, the investigator did a survey among 120 adolescents in Avinashilingam University for Women, Coimbatore from the survey it was found that among all the soups tomato soup and mixed vegetable soup were preferred more. Based on the survey, both the tomato and mixed vegetable soup powders were standardized and selected for value addition. 

Value addition is done to improve its nutritional quality thereby increasing the benefits of soup consumption. Functional foods were selected based on the blending capacity with soup powders. The selected functional foods were drumstick leaves, wheat germ, lotus stem, flax seed and soya grits. The powders of these functional foods were prepared in the laboratory.
Fresh vegetables like tomato, potato, carrot, onion, garlic and green peas were dried in the cabinet driers at 60⁰C. The dried products were ground into fine powders separately. The soup powders were standardized by addition of these powders in respective ratios along with various other ingredients which included corn flour, milk powder, salt, sugar and fat.
The standardized soups were value added with functional foods such as drumstick leaves, wheat germ, lotus stem, flax seed and soya grits. Functional foods were made into powders and incorporated. Sensory evaluation was done by a panel of fifteen members. The variation with the highest acceptability among the two types of soups, was analyzed for its nutrient content. The various components analyzed were Carbohydrates, Energy, Protein, Fats, Calcium, Iron, Crude fiber, Vitamin C, Vitamin E, Beta-carotene, pH, total soluble solids, acidity, moisture and ash.
Survey Findings of the Study: 

· The survey revealed that 74 per cent of the families were nuclear and the remaining 26 per cent of the adolescents were from joint family. The family size of 74 per cent of the adolescents was found to be 2-4 members and 21 per cent had 5-7 people in their family.The findings revealed that more of nuclear and small family norms among the families of the selected adolescent girls

· Based on HUDCO (2006) classification only eight per cent were from low income group and 23 percent belonged to middle income group and 69 percent were from high income group.  

· Regarding preference towards homemade soups a majority of 85 per cent showed interest because they were economical and 78 per cent liked because of freshness of vegetables. Another 71 per cent sample felt that homemade soups were tasty and 66 per cent felt that they were nutritious. In addition 57 per cent girls found homemade soups to be refreshing and 47 per cent preferred these soups because they are easy to cook. 
· About 98% of adolescents liked soup consumption. 

· Majority of 28% consumed soups once in fortnight. 

· Mixed vegetable soup and tomato soup were liked by 93% and 81% of families.

· Homemade soups were liked slightly more.

· Majority (80%) of families preferred homemade soups due to their economical nature

· Commercial soup were liked(87%) because they were easy to cook

· Majority (53%) of families expressed formation of lumps as one of the problem in soup preparation.

· With regard to importance of soups their views expressed were good for health, appetizers, nutritious and starter of meals.

· Methods suggested to improve soup consumption included nutrition education, advertisements and demonstrations.

Dehydration Details

· Except garlic all other vegetables were needed more to get a unit weight of dried powder, twenty two parts of tomato gave one part of powder, fifteen and thirty one parts of onion and green peas, one part each of powder.

Acceptability of Value Added Powder

· Functional foods added tomato and mixed vegetable soup were hugely acceptable only at 10 per cent level of incorporation as revealed through acceptability scores.

Nutritive Value of Value Added Tomato Soup Powder

· Carbohydrate content of standard soup was 57.3g while lotus stem added soup had a maximum of 64.9g and drumstick leaves added soup with 61.9g. Other functional foods addition increased the carbohydrate content only slightly.
· Protein content of standard was only 6 g. Whereas soya grits added soup contained a highest protein of 10.3 g followed by addition of drumstick leaves 8.7g and wheat germ 8.4g. Addition of lotus stem and flax seed slightly increased the protein content and showed 6.5g and 7.7g respectively. Soya grits addition was found to be good to increase the protein content of soups. 
· Fat content of standard soup powders was 11.4g per 100g where as flaxseed added soup powder had the highest fat content of 15.29g followed by soya grits added soup powders with 13.4g.fat content of other value added tomato soup powders ranged from 11.51g to 12.18gin 100g. Calcium content was 580mg per 100 g in standard soup. Drumstick leaves added soup powder had the highest calcium level in the tomato soup (769 mg) the calcium content of other soup mixes ranged from 583.9g to 620.3 g. 
· Iron content was only 2mg in the standard soup but increased to 7.5mg by lotus stem addition and 4.69mg by drumstick leaves addition. Other soups contained 2.55 to 3.04mg of iron in 100g powder. 
· The crude fibre content was only 0.44g in standard soup where as it is increased by2.43g to lotus stem addition and 1.21g by soya grits addition.               Ascorbic acid was only found to be only 0.55mg in 100g of tomato soup powder. Only in the case of drumstick leaves addition it increased to a level of 2.25mg whereas all the other functional foods addition only slightly increased the vitamin C content.  
· With regard to vitamin E content the standard soup had only 0.88mg but addition of drumstick leaves powder increased the content to 8.88mg.Wheat germ and flaxseed increased the vitamin E content to 1.18mg each whereas lotus stem and soya grits did not increase much. 
· Tomato soup without value addition did not have any beta carotene but addition of drumstick leaves powder brought about an amount of 1.5 mg per 100g. Only a negligible amount of beta carotene was raised by the addition of wheat germ, flax seed and soya grits. 
· In general addition of functional foods increased the carbohydrate, protein, fat, calcium, iron, crude fiber, vitamin C and vitamin E content to  the value added tomato soup powder.

 Nutritive value of value added mixed vegetable soup powders      

· Carbohydrate content for 100g of all the value added soup powders was found to be more than the standard powder. The increase was more with lotus stem (74.21g) followed by drumstick leaves (71.25g) addition. 
· Energy content of the value added soup powder was high when compared to the standard soup powders. Flax seed had the maximum energy of 395.8kcal followed by soya grits added soup powder which had 380.8kcal for 100g of soup powder. Value addition with lotus stem, wheat germ and drumstick leaves also resulted in an increase in energy level.  
· Protein content of standard was only 4.8g.  Soya grits addition increased the protein to a highest of 9.1g followed by addition of drumstick leaves to 7.5g  and wheat germ 7.2g. Addition of lotus stem and flax seed slightly increased the protein content and showed 5.38g and 6.54g respectively. Soya grits addition was found to be good to increase the protein content of soups. 

·  Fat content of standard mixed vegetable soup powder was 6g per 100g where as flaxseed added soup powder had the highest content fat of 9.9g followed by soya grits added soup powders with 8.0g. Fat content of other value added mixed vegetable soup powders ranged from 6.1g to 6.8g in 100g.  
· The Calcium content was 589.4mg per 100 g in standard soup. Drumstick leaves added soup powder had the highest calcium content of (778.4 mg) calcium content of other soup mixes ranged from 593 to 629.4 mg.

· Iron content was only 2.20mg in the standard mixed vegetable soup but increased to 7.2mg by lotus stem addition and 4.9mg by drumstick leaves addition. Other functional foods brought about a moderate increase.
· In the case of crude fibre the increase was found to be maximum for the lotus stem incorporated soup powder and it was about 2.7g in mixed vegetable soup powders.  Drumstick leaves powder addition increased the vitamin C content of soup powder to 2.3mg compared to the value of 0.6mg in the standard soup powder. 
· With regard to vitamin E, addition of drumstick leaves powder increased the value of the standard powder from 8.9mg to 0.10mg per 100g. Addition of other functional foods increased the vitamin E content very slightly.  
· Similarly drumstick leaves powder value addition brought about a greater increase in the beta carotene content of the mixed vegetable soup powder to 1.50mg per 100g from 0mg originally. 
· Thus the addition of various functional foods found to increase the nutritional value of the mixed vegetable soup powder. The findings revealed that the addition of drumstick leaves powder increased the calcium vitamin C content, vitamin E and Beta carotene whereas the flaxseed powder increased fat and the energy content. Soya grits powder increased the protein content. Lotus stem addition increased the carbohydrates, iron and crude fibre content of the mixed vegetable soup powders.   

Other Components of Value Added Soup Powders  

· Total Soluble Solids present in tomato soup ranged between 51 to 58.2 per cent with a maximum TSS of 58.2 for wheat germ incorporated tomato soup. The pH of the soup was found to range between 5.52 to 6.24. The highest pH was for the wheat germ incorporation. The acidity content ranged between 0.68 to 0.70 per cent among all the samples. Ash content was found to range between 20.5 to 28.7 per cent among all the tomato soup powders and value added soup powders. 
· With regard to mixed vegetable soup powders TSS had increased for all the functional foods and it was found to be high for the wheat germ added soup powders. The pH also increased by the addition of functional foods compared to the mixed vegetable soup sample. Acidity content remained the same among all the samples. Ash content increased slightly among all the powders including standard and functional food added soup powders. Moisture content of all the mixed vegetable soup powders ranged from 4.66 to 5.25g. 

Recommendations for future studies:

·    More popularization of vegetable soup consumption can be promoted through mass media and awareness campaign and about the nutritional and health benefits of soups.  
·    Studies can be undertaken on the addition of more of functional foods to existing soups and effect of value of value addition. 
·    Research can be extended to manufacture soup powders with less salt addition and no chemical preservatives keeping the natural quality of soups unaltered.
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