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I INTRODUCTION

“Body growth, strength and healthy constitution are the products of correct nutrition. So let your food be your medicine and let your medicine be your food”

- Hippocrates, the Father of Modern Medicine


“The life of all living things is based on food and the whole world seeks proper growth, happiness, satisfaction and intelligence which are established in food” speaks the Vedas that are believed to be as old as 5000 to 8000 years. The Thirukkural and the Holy Quran also speak of medicinal value of foods. Precise nutritional research investigations today, endorse the above statements of Vedas and Quran in their expression of “You are, what you eat”.

Food is an integral part of the rituals and is a part of a discipline in daily living of the Indian way of life. But within the last few years, the relationship between food and culture has been shifted to food and health. Health consciousness is gaining momentum and becoming a widely acknowledged fact among the public, in general.

Eating right foods for health rather than eating for enjoyment has become the current concept of the health conscious people. So good health is an important asset for each and every member of the family. It needs to make conscious changes in our life styles so that health becomes a way of life. This good health is the product of good nutrition which highly depends upon the nutritious foods. Nutritious foods are the mixture of foods from plant and animal origins, which contributes all the nutrients including dietary fibre in correct proportion to promote and maintain health status. 

Health is fundamental to an abundant life and national progress. Sound health is within the reach of every one, provided the individual is willing to adopt a sensible pattern of living. Among the several factors which influence the quality of living, nutrition is the single most important factor in the promotion and maintenance of health.

Optimum nutrition is possible, when energy and other nutrients required by the body, are adequate in quality and quantity of the different type essential for human life. Fibre rich foods also considered as an important component of adequate diet and performs several functions in our body to maintain health status and avoid the occurrence of diseases. But rapid changes in dietary pattern and life styles that have occurred with industrialization, urbanization, economic improvement and market globalization have been accelerating, since the past decades. This dynamics has a significant impact on the health and nutritional status of population especially in developing countries.

Poor food habits and sedentary hedonistic life styles have mainly resulted in the perpetuation of diseases like obesity, diabetes mellitus, cardio vascular diseases, cancer and so on. If this is the scenario amidst affluent population, malnutrition and deficiency diseases are abounding with the poor of the population. These are increasingly significant causes of disability and premature death in both developing and developed countries.

According to Gopalan (2002), several strategies have been worked out and implemented to control the prevalence of diseased conditions. The key strategies are dietary modification, supplementation, fortification and promoting kitchen and school gardens. The most important step is ensuring regular and adequate consumption of right type foods in their daily diet.

Dietary modification plays an immense task in prevention and treatment strategies for various disease conditions. Several nutrients and antioxidant rich foods have been identified in ameliorating the conditions associated with the scourge and the role of wheat have been highlighted in many supplementation studies conducted world over and for the present study, wheat is chosen as a principle component playing a major role in the proposed dietary modification in a zealous attempt to make it as a major factor in the dietary supplementation.

Wheat is the world’s most widely cultivated food crop.  In India, it is second important staple food crop.  Wheat a part of the daily diet in many homes and comes in various forms including the sprouted form of the grain which is the recent phenomenon. The sprouted form of wheat grain, is wheat grass used for the extraction of wheat grass juice                    (The Hindu, 2006).

In India, there are almost 1000 Roller flour mills with an installed capacity of more than 20 million tones.  The industry is well spread throughout the country and can reach the entire Indian population.  The by-products of wheat milling, bran and germ are valuable ingredients and richer in the nutrients (Singh, 2007).

Whole grain products are the main source of dietary fibre. Cereal bran is one of the most commonly used ingredients for increasing the dietary fibre content of processed foods.  The main reasons for their widespread usage are (i) low cost; (ii) availability; (iii) familiarity; (iv)functionality and (v) acceptable organoleptic characteristics. For example, four medium slices of whole meal bread would provide nearly 7.6g of fibre which is 42 percent of the recommended daily amount. Whole grain wheat contains appreciable amount of several B complex vitamins including thiamine, riboflavin, niacin and also vitamin E. The vitamins and minerals content of wheat will depend on the proportion of germ, bran and endosperm present in it. It also contains the minerals like potassium, iron, magnesium and zinc as the well as trace elements of selenium.

The health benefits of wheat depend entirely on the form in which it is eaten. For instance, wheat in the form of blenched white flour formed after 60 percent processing has only very least amount of nutrients. Despite its health benefits, wheat is seldom consumed as whole grain due to customary and traditional practice and the culinary recipes which by and large identify wheat in the cuisine as a “bleached white flour”. Milling of wheat generates by-products like wheat germ and bran, which can be used to improve the technological performance and/or to integrate foods with healthy compounds (Esposito, 2005).

Wheat germ is the most important nutritious part of wheat grain separated by modern milling technology. It helps to prevent heart diseases, cancer and diabetes mellitus. It is also very important for vitality and healthy heart, further lowering the risk of coronary heart diseases and helps to reduce obesity and also delays ageing process. It contains 27-28g of protein which is rich in all essential amino acids particularly lysine. 

The human body needs protein in order to repair tissue damage and to help minerals and other nutrients reach the cells for their optimum growth and development.  It contains more potassium and iron than any other food sources.  Another important vitamin found in wheat germ is vitamin E.  Wheat germ is fat fighting and can be part of weight loss.                  It helps in reducing the blood cholesterol levels hence reducing the risk of further cardiovascular problems (www.answers.com).

Wheat germ is good source of Omega-3-fatty-acid. Omega-3-fatty-acids promote heart health by lowering cholesterol and blood pressure. Germs are also important for functioning of nervous system.  Wheat germ is also a good source of fibre which has many benefits including improved bowel function and reduces the risk of developing heart disease and diabetes and prevents weight gain (http://nutrition.suite101.com).

Over 80 per cent of fat present in wheat germ, is made of PUFA and has many health benefits. Wheat germ improves strength and increases longevity of the life span.  Wheat germ also contains octacsanol, a substance that helps to fight against muscular disorders such as muscular dystrophy and neuro-muscular problems, improves muscular energy and provides endurance during exercise (http://hubpages.com).

Major benefits of wheat germ are detoxifying the body system, improve blood circulation, provide constant stamina and reduce ageing and obesity.  Wheat germ also available in the form of flakes and oil.  Wheat germ has been found to be very beneficial in order to keep the body in tip top condition.  It is used by athletes in their diet to improve cardiovascular function and improve endurance levels (www.dr.bravo.com).

Bran is the hard outer layer of grain and consists of combined aleurone and pericarp. Along with germ, it is an integral part of whole grain and is often produced as a by-product of milling, in the production of refined grain.

Wheat bran itself has been in use as a food for over a century.  Wheat bran is the coarse outer layer of the wheat kernel.  It is separated from the germ and various grades of flour during the milling process.  The bran amounts to approximately 12-15 percent of the grain.  It is separated from cleaned and scoured wheat, during milling (http://books.google.co.in).

The bran has to be used in a specific applications depends on the flavour, colour and appearance desired. Some extent of bran is incorporated into dough mixture for making certain bakery products such as bran muffins.  The prepared bran has been subjected to process for improving its palatability and it is distributed primarily as a so-called breakfast cereal food (Sungsoo et al., 2001).

Bran is particularly rich in dietary fibres and Omega 3 fatty acids and contains significant quantity of starch, protein, vitamins and minerals. Wheat bran, richest source of dietary fibre reduce the blood glucose level. Wheat bran acts as phyto estrogens and is believed to protect against hormonally mediated cancers. It is also used as a laxative aid and helps in weight-control as it can replace high fat and high calorie food and leads to have reduction in calories. In addition, it gives a feeling of fullness and aids avoid over eating (Ferruzzia, 2007).

Another form of wheat that helps to promote health status of an individual is wheat grass, which prepares from the young plant of the common wheat grass. It provides chlorophyll, amino acids, minerals, vitamins and active enzymes.

Wheat grass is a power house of nutrients and vitamins of the human body. In the form of fresh juice, it has high concentration of chlorophyll, active enzymes, vitamins and other minerals. It has been reported that the chlorophyll has regenerative properties and studies have supported its power as an immune booster, free radical fighter, energizer and promoter of healthy blood circulation (Singh, 2007).

Apart from these nutritional and health benefits, food uses in cookery of wheat bran, germ and grass juice are equally attractive and can be incorporated in many food preparations. Since, it has many cooking advantages and nutritional and health benefits, it is customary to include in our daily dietaries.

Knowing these nutritional significance and health benefits of wheat bran, germ and grass juice in view, an earnest effort has been taken to tap this source of food in the most meaningful way. If, it is not used for nutritional upliftment, it will be diverted towards cattle feed or other commercial purposes. Hence, efforts are needed to evaluate the acceptability of the wheat bran, germ and grass juice incorporated food products and include in our daily dietary pattern. The present study was designed and carried out with the following objectives;

1. Elicit information on socio economic and dietary pattern of the selected families in Coimbatore city for identification of commonly prepared recipes and

2. Ascertain acceptability of the selected recipes incorporated with wheat bran, germ and grass juice.
II REVIEW OF LITERATURE


The literature pertaining to the study on “Acceptability Trails on Selected Recipes Incorporated with Wheat Bran, Wheat Germ and Wheat Grass Juice” is reviewed under the following heads:

F. Production and process of wheat 

G. Dietary uses of wheat bran and wheat germ 

H. Sensory evaluation of wheat bran, wheat germ and wheatgrass juice incorporated food preparations

I. Nutritional significance of wheat bran, germ and wheat grass juice and

J. Health benefits of wheat bran, wheat germ and wheat grass juice

A.  Production and process of wheat 



India produced 72.8 million tones of wheat during 2003. Wheat belongs to the genus triticum and there are 30,000 species. The wheat produced in our country belongs to triticum aestivem (95 per cent), triticum durum (4 per cent) and triticum dicoccum (1 per cent) species which are used for bakery, pasta and traditional food products. The kernel of wheat is usually 1/8 to ¼ inch long. In some kinds of wheat, the tip of each kernel is covered by stiff hairs called the brush. Wheat grains are ovoid in shape, rounded in both ends. Along one side of the grain, there is a crease, a folding of the aleurone and all covering layers                 (Srilakshmi, 2007).




Wheat is the most important winter cereal of India and is grown during November to mid – April. India’s wheat production in 1998-1999 was 70.2 million tones and 15 per cent increase from 55 million tones in 1993-1994. India is now the second largest producer of wheat in the world and produced a record 76.3 million tones during crop year 1999-2000 (Nagarajan, 2005).



In the year of 2007, 78.57 million tones of wheat was produced, which was the highest ever in the history of India (http://hamaraphotos.com).  India produced about 65-75 million tones of wheat a year, which is about 35 per cent of India’s total food grain production of 210-212 million tones. The major wheat producing states of India are Uttar Pradesh, Punjab, Haryana, Madhya Pradesh, Rajasthan and Bihar, which together account for around 93 per cent of total production. India also produces around 1.5 million tones of durum wheat, mostly in central and western India. India consumes around 70-72 million tones of wheat, a year. Most domestic wheat consumption is in the form of chapattis or rotis using custom milled atta. There are around 200 large flour mills in India, with a milling capacity of around 15 million tones (www.mcxindia.com).



The world wheat production in the recent years has been observed to be covering between 560-580 million tones a year. The biggest cultivators of wheat are European Union, China, India, America, Russia, Australia, Canada, Pakistan, Turkey and Argentina. European Union, China, India and United States are the four largest producers account for around 58 per cent of the total global production. World wheat consumption is consistently growing with growth in population, as it is one of the major staple foods across the world. Around 16-19 per cent of the world wheat production is traded annually between countries. The annual world trade in wheat is to the extent of 102-106 million tones. America, Australia, Canada and Argentina are the five largest exporters of wheat in the world (www.indiaonestop.com).

To produce safe and healthy, various grain/bran dry fractionation processes have been developed recently and to control the quality of the products and to adapt the processes, it is important to monitor the grain tissue proportions in the different milling fraction produced. Grain tissues that quantified were the outer pericarp, an intermediate layer, the aleurone cell walls, the aleurone cell contents, the endosperm and the germ. The grain tissue proportions of fractions exhibiting very different grain / bran dry fractionation process- Conventional milling, debranning process, production of aleurone rich fraction from course bran (Joel et al., 2009).


Numerous epidemiological studies have investigated the potential health benefits of consuming more whole grain foods. In Europe, most wheat based food products are made with refined endosperm from which the germ and peripheral layers (bran) are excluded, although these tissue have considerable nutritional potential and contain most of the micro nutrients, phytochemicals and fibre of the grain (Xavier et al., 2007).


Wheat debranning, a process in which the bran layers of wheat are removed sequentially by fraction and abrasion operation in modified rice polishers has enormous potential in wheat processing (Dexter et al., 1996).


Bran is obtained by roller milling of soft and hard wheat. Further ball milled for increasing times the bran size is reduced. A pin milling process was applied to coarse bran produced by a conventional milling process. Three different fractions were obtained by sieving. The bran particle fraction was air classified (Carole et al., 2007).


A small scale wet milling process was used to isolate starch from commercial wheat bran at a recovery of 90 percent. Chemical analysis revealed that wheat bran starch contained a lower amount of protein contamination (0.15 percent) and damaged starch (1 percent). Wheat bran starch contains 45 percent of small granules. It also exhibited higher amylase content and has higher crystalline and swelling power.                       The enzyme digestibility experiment found that the digestibility of wheat bran starch was similar to that of commercial wheat starch, the resistant starch content in wheat bran starch (9.5 percent)  (Xueju et al., 2005). 

Wheat bran, a major by product of wheat milling industry to near homogeneity by Ammonium sulphate, precipitation anion exchange and cation exchange and get filtration chromatography. Calcium is essential for maintaining the haem structure, enzymatic activity and thermal stability of wheat bran (Manu, 2009).


Wheat germ is recovered from conventionally milled wheat. The wheat germ fraction of whole wheat is a unique source of highly concentrates nutrients. It contributes higher protein in high biological value, fat, sugar and mineral content when compared to flour derived from endosperm (www.freepatentsonline.com).


Wheat grass is to grow. Soak the seed in water for about 12 hours, then drain the water and tie it tightly with cotton cloth. After that, sprinkle the seed on almost any porous surface. The porous surface allows the root to attach the hold the plant upright. Then dropped some seeds on the floor, left some in a bucket and if kept moist and above 60 degrees F., they grow 7-8 inches tall, without soil. Add some soil in the wheat seed, it doesn’t matter how the soil is it still grow. Then, the grass is used for extraction of juice at household and commercial level (www.wheatgrassman.com).

B. Dietary uses of wheat bran and wheat germ 

The bran and germ fractions were found to be high in ash, protein, fat and total dietary fibre content. High fibre toast bread with lighter crumb colour and improved sensory and nutritional qualities than the whole wheat bread. This can be produced using white flour and equal proportions of coarse and fine bran at 20 per cent germ and sodium stearoyl -2 lactylate at 0-5 percent level (Sidhu et al., 1999).


The effect of replacing wheat flour with wheat bran (0-10 per cent) wheat flour (0-20 per cent) or with rice flour (0-20 per cent) on the quality of cookies was studied. The cookies dough was subjected to instrumental texture profile analysis to determine dough cohesiveness and adhesiveness. Wheat flour increases spread factor. Sensory evaluation revealed that increasing levels of the wheat bran lowered the overall acceptability (Gujral et al., 2003).


The wheat bran (Non-starchy polysaccharides) was used at                   15 per cent replacement level in a cereal base to produce an extracted breakfast cereal products. The inclusion of non starchy polysaccharides in the raw based significantly reduce the rate and extent of carbohydrate hydrolysis. This potentially glycemic reducing action was also evident in the extracted production (Brennan et al., 2007).


Defatted wheat germ flour and wheat flour in a suitable ratio with appropriate amounts of additives a special kind of nutritive noodle has been developed. The appropriate amount of defatted wheat germ flour was 15 percent, the nutrient content such as amino acid, minerals and quality characteristics such as starch of the defatted wheat germ nutritious noodles were very good (www.spingerlink.com).


The addition of wheat germ increased the yellow colour of bread crumb. Wheat germ enriched bread can be prepared by using white flour 20 percent, raw wheat germ 0.5 percent, Sodium stearoyl – 2 – lactylate 30ppm potassium bromate and 50ppm ascorbic acid to provide consumers with a functional food for consumption (Hooti et al., 2001).


Wheat germ can be dried, roasted, ground blended and mixed                    with other materials to produce specialty foods such as nut like nutties (Pomeranz, 1980).


Wheat bran particle size affects bran quality. Finer wheat bran tends to be associated with better loaf volume and this appears to be related to dough water absorption properties. Wheat bran shown the detrimental to bread  loaf volume can be partially overcome by the addition of water and certain ingredients. The reduction in loaf volume due to the addition of wheat bran can be partially reversed by adding more water to the formulation or by soaking the bran in water (http://books.google.co.in). 

C. Sensory evaluation of wheat bran, wheat germ and wheatgrass juice in food preparations
According to Hayter (1995), when the quality of a food product is assessed by means of human sensory organs, the evaluation is said to be sensory or subjective.


Sensory analysis has been defined as a scientific discipline used to evoke, measure, analyse and interpret reactions to those characteristics of foods and materials as they are perceived by the sense of sight, smell, taste and touch (Rajalakshmi and Narashimhan, 1990).


Flavour is a complex of sensation that derives from food including particularly the sensation of taste and smell. The flavour of food is one               of its most attractive and also one of its most complex attributes             (Kapoor, 1995).

The bran from white wheat has a milder flavour than the bran from red wheat. The bran used in a specific application depends on the flavour, colour and appearance desired. The break fast cereal industry used both red and white brans, but the bakery industry primarily used red wheat bran. White bran has excellent potential for use in flour tortillas and pizza doughs (http://books.google.co.in).


The high fibre products of cookies were prepared with 50 percent wheat bran and received the highest scores for colour, crispiness, texture, flavour, mouth feel and overall acceptability. The use of wheat bran flour  increase,  the fibre content  of the cookies (http://linkinghub.elsevier.com).


Bran varies in fibre level from 16 per cent to 80 per cent and adds sensory characteristics such as soft or crunchy texture or “toasted” to mild whole grain flavour, depending on application and type of bran                 (Jeanne, 2008).


Appearance is not just the colour of the sample but any visual attributes of the product. Attributes such as transparency, viscosity, size, shape, syneresis are important factors for sensory evaluation (NIIR                    Board, 2002).


Taste plays a major role in food selection. Although nutritive value, cost and convenience also influence food choices. Consumers are often guided by taste in selecting most of the foods they eat.


Some hues occurs frequently in foods provided by nature. Green, red, pink, orange, yellow and purple are common hues. In it instructive to consider the fundamental, natural rules governing the colours of the world around us and the food we eat. Food taste and appearance are normally regional based through local product and economic and political event (Hutchings, 1999).


A texture profile is defined as the organoleptic analysis of the texture complex of a food in terms of its mechanical, geometrical, fat and moisture characteristics. The degree of each present and the order in which they appear from first bite through complete mastication              (Margaret et al., 2006).


High quality wheat germ is natural nutrient and fresh in flavour characteristic. The functional qualities of each product include improving the stability, texture, flavour and nutritional value of processed food products (www.bikudo.com).


The wheat grass juice has a pungent, sweet odour / taste which is an acquired taste. It may be drunk straight or mixed with other juices such as carrot or apple. Wheat grass juice should always be consumed immediately after juicing for its optimum acceptability (http://en.wikibooks.org).

D. Nutritional significance of wheat and its fraction


Wheat is the ‘King of cereals’ and has many important nutrients.                  To achieve nutritional and health benefits from the wholesomeness of wheat, it is important to choose wheat products made from whole wheat flour.  The health benefits of wheat depend entirely on the form in which it is consumed.  In the process of milling over half of the vitamin B1, B2, B3, E, folic acid and minerals like calcium, phosphorus, zinc, copper, iron and fibre are lost (Anderson, 2007).Distribution of nutrients in wheat fraction (Srilakshmi,2004) is given in Table I .
TABLE I

PERCENTAGE DISTRIBUTION OF NUTRIENTS IN DIFFERENT                   PARTS OF WHEAT KERNEL

	Nutrients
	Endosperm
	Germ
	Bran

	Starch
Sugar

Cellulose

Hemicellulose

Protein

Thiamine

Riboflavin

Niacin

Pantothenic acid
	        95.8

1.5

0.3

2.4

70-75

3

32

12

43
	31.5

36.4

16.8

15.3

8

64

26

2

7
	14.1

7.6

36.2

43.1

19

33

42

86

50


Wheat kernel is one of the functional foods of mankind. It contains 2-4 percent germ, also called embryo, which is separated from the endosperm by milling operations like rolling, sieving etc. In the wheat germ, most of the nutrients exception of starch is concentrated in the germ (Farkas, 1999).

Wheat germ is packed with minerals such as zinc and potassium and also several ‘B’ vitamins.  Wheat germ also has high oil content and subsequently a high amount of vitamin E, a powerful antioxidant.  Vitamin E protects fats, cholesterol and cell membrane from damage but also helps in immune system functions, cancer prevention and delays ageing process.


Noha (2005) revealed that each tiny kernel is packed with important mineral such as zinc and potassium as well as several B vitamins. Wheat germ also has high oil content and subsequently a high amount of              vitamin C and beta carotene, a powerful antioxidants.


Wheat germ oil contains linoleic acid and linolenic acid, the precursors for the Omega-6 and Omega-3 Essential Fatty Acid respectively.  Beneficial effect of wheat germ oil may be due to a combination of its vitamin E with fatty acid.

Wheat bran is a rich source of dietary fibre. Dephytinisation of wheat bran could be achieved at relatively low moisture content for each fraction. Bran fractions can be readily dephytinished at low                       moisture content and without modification of the fibre components (Jayarajah et al., 1997).

The fibre content of wheat bran fills the stomach and leaves little space for foods containing fat.  These fibres have been shown to actually absorb cancer causing substances and leave the body in the stool.  While all women (and men) need the hormone estrogen, too much can lead to cancer, especially of the uterus and breast.  Eating a diet high in wheat bran can bind the excess estrogen, increasing the rate at which it is excreted from the body (Noha, 2005).

Borel et al. (2000) investigated the effects of fibre rich wheat bran on dietary fat and cholesterol assimilation.  Plasma lipids and cholesterol significantly decreased by wheat bran which atlers fat and cholesterol processing.

Serum triglyceride response was lower in presence of wheat bran.  Chylomicron and triglycerides were reduced with wheat fibre intake.  Cholesterolemia decreased post prandial for six hours and was further lowered in the presence of wheat bran (Cara et al., 2006).


Daily calcium intake during wheat bran consumption exceeds calcium ingestion. Wheat bran increased the number of defecation / week. A high fibre intake above 1000 mg/day and that the reduction in 24 hour urinary calcium excretion (Zittermann, 1999).


Ileostomy patients with supplemented 16g wheat bran to known the absorption of phosphorous, calcium, magnesium, zinc and iron, addition of 16g bran/day to the diet does not seem to impair the mineral absorption from the small intestine except that the zinc (Sandbery et al., 1982).


Wheat grass is obtained from red wheat, which has many nutrients.                In the form of fresh juice, it has high concentrations of chlorophyll, active enzymes, vitamins and other nutrients, hence referred on the ‘green gold’.  Three most important effects of wheat grass on the human body are blood purification, detoxification and colon cleaning.  This is because of its vitamin and fibre content. The presence of minerals also found in wheat grass such as calcium, magnesium, potassium and iron makes it very effective (Jenson et al., 2005).


Fresh wheat grass juice contains enzymes such as protease,      oxidase, amylase, lipase, transhydrogenase and superoxide dismutase (Davis et al., 1999). The chlorophyll molecule found in wheat grass closely resembles that of the haem (Ferruzzia and Blakesleeb, 2007).


Daily use of chlorophyll is most beneficial and in combination with other accepted methods of treatment in hardening of the arteries, high blood pressures and even in arteries.  It seem that the ability of chlorophyll to combine with oxygen and its cleansing ability contributes much to the removal of foreign matter from the walls of the blood vessels thus bringing the desired relief. Wheat grass contains 70 percent crude chlorophyll which can protect against carcinogens (De Vogel et al., 2005).


Vitamin C present in wheat grass was more effective in improving             blood glucose and insulin metabolism. Vitamin C helps in the conversion of cholesterol to the acids which can indirectly induce diabetes mellitus                 (Nagai et al., 1993).


The wheat grass juice has been reported to cure many ailments such as hypertension, obesity, stomach ulcer, liver diseases, asthma, constipation anemia and hyperlipidemia (Acharya et al., 2006).


Bio accessibility of some essential elements namely K, Mn, Zn, Fe and Na from wheat grass consumed as dietary supplement was measured. Bio accessibility of these elements in wheat grass tablet and grain also determined. But, the bio accessibility of the elements was the highest from fresh wheatgrass (Kulkarni et al., 2007).

E. Health benefits of wheat bran, wheat germ and wheat grass juice


Bran is about 42 per cent dietary fibre, most of it classified as insoluble fibre (Paula, 2001).Bran is rich source of dietary fibre, which termed as complex unavailable polysaccharides. Due to higher viscosity, glycemic index and water holding capacity, dietary fibre plays a key role in reduction of blood glucose level as well as insulin response        (Kavitha et al., 2001).


Dietary fibers play a role in the control of obesity and associated metabolic disorders. Increasing the dietary fibre concentration of wheat bran from one to eight percent. Significantly reduce the number of colon tumors, when the human even consumed with a high fat/low fibre diet. Western style diets (Audrey et al., 2008).


Wheat bran in combination with psyllium is an effective means of reducing colon cancer risk in human population and addicted to high risk western diets (Shivapurkar et al., 1993).


Wheat bran fermented more slowly, resulting in greater concentrations of butyrate in the distal colon. However, because of the decreased fermentability of wheat bran, it maintains a greater dilution potential and fecal bulking capacity. Dilution potential is believed to be important in preventing colon cancer by reducing the exposure of the colonic surface epithelium to carcinogens and promoters (eg. Bile acids and ammonia) (Newomark and Lurton, 1990).


According to David (1999), the protective effect of wheat fibre in cardio vascular disease cannot be explained by an effect of wheat bran in reducing serum cholesterol although in hyperlipidemic subjects displacement of carbohydrate by gluten on the high fibre phases was associated with lower serum triglycerides.


Coarse bran has a greater laxative effect than fine bran, it has been suggested that the bran particles themselves may stimulate the colon. Wheat bran is an effective stool bulking agent, but its palatability and the amount that can be consumed are limited by its dry, fibrous nature (http://findarticles.com).


Wheat germ extract treatment is likely associated with the phosphorylation and transcriptional regulation of metabolic enzymes that are involved in glucose carbon redistribution between cell proliferation related structural and functional macromolecules (RNA and DNA) and the direct oxidative degradation of glucose, which have devastating consequences for the proliferation and survival of pancreatic adenolarcinoma cells in culture. The presence of butyrate in the distal colon is also believed to be important in the prevention of colon cancer, because the majority of tumors in both human and experimentally included rodent cancer models occur in the distal colon                                   (Marin et al., 2001).


According to Lynnette (1991), the value of a diet with a high content of dietary fibre was also indicated that there was a control of colon rectal cancer. Wheat bran has been shown to protect against early markers of human colon cancer. The protective effects of wheat bran have often been assumed to be solely due to the dietary fibre deposit the presence of other potential anti cancer compounds. The term wheat bran and ‘wheat dietary fibre’ or ‘wheat fibre’ have been used interchangeably in many human feeding studies.


The effects of wheat bran on the serum estrogens during luteal and follicular phases of the menstrual cycle. Ten and 20 gram of wheat bran supplement resulted in significant decreases in the luteal serum estrone , in follicular phase, the 10g wheat bran group exhibited a significant reduction in the serum estrone whereas 20 gram reduces serum estrone sulfate level. Serum sex hormone-binding globulin levels were unaffected by wheat bran. When of long duration, these effects may be sufficient of flavorably influence breast cancer risk in western women (http://linkinghub.elsevier.com).


Raj (2004), developed a cheapest nutritional product for diabetic patients to assess impact on nutritional status of target group. Bran products (ie) wheat, jowar and mixed bran were prepared and evaluated in blood glucose response among 40-50 years old non obese, non insulin dependent diabetes mellitus (NIDDM) patients. The different bran products, mixed bran papad had found significant impact on reducing the blood glucose level among all the grades of diabetic patient.


Arruzabala (1997), proved that wheat germ showed some promise for improving heart health. Wheat germ oil contains linoleic (approximately 40 percent of unsaturated fatty acid content) and (5%) linolenic acid, the precursors for the omega-6 and omega-3 essential fatty acids respectively. These essential fatty acids have various beneficial effects on health, including improves functional capacity of heart. Beneficial effects from wheat germ oil may also be due to a combination of its vitamin E, octacosonol and essential fatty acid content.


The in-vitro and in-vivo effects of a fermented wheat germ extract has been demonstrated to induce apoptosis in pancreatic carcinoma cells,                     T and B lymphocytic tumor cell lines, and leukemia cells in mites. In lymphoid tumor cells, apoptosis was selectively induced via thyrosine phosphorylation and calcium 10n influx (Weltstein, 1995).


Cinito (2001) proved that fermented wheat germ extract have a selective inhibitory effect on glycolysis and pentone, cycle enzymes and to cause class I proteins in tumor cells. Fleming (2000) reported that the fat soluble compounds naturally occurring in wheat germ suppress oxidative DNA damage that contribute to abnormal uterine growth. Essentially these compounds function to re-establish antioxidant levels in the blood that have been compromised due to stress-dependant catecholamine discharge.


Kharb, (2000) found that Vitamin E in wheat germ extract significantly reduced endothelial cell activation and placental insufficiency in Pre-eclamptic women. Since vitamin E is from natural source, it appears to be particularly bio available, as the placenta delivers it much more efficiently to the fetus that it does the synthetic form. Study conducted by Knapu (1998) also revealed that consuming these vitamins, as supplements or as they naturally occur in whole foods, will alternate free radical mediated disturbances.


The lipophilic factors in wheat germ to maternal tissues, reduced endothelial activation and placental dysfunction, replace antioxidant loss due to excess lipid peroxidation /free fatty acid production caused by stress induced catecholamine response associated with uterine vasoconstriction, prevents pre-eclampsia in “at risk” women             (Kharb, 2000).


Cara et al. (2005) investigated the possible effects of wheat germ supplementation on lipid metabolism in humans. After 4 weeks of supplementation, glycemia did not change while total plasma cholesterol significantly decreased. Apoprotein B and A decreased. In the hypertriglyceridemic subjects, it was accompanied by a significant reduction of plasma triglycerides and the study pointed out that wheat germ play a beneficial role in the dietary management of hyperlipidemia.

Wheat grass juice has been proven over many years to benefit people in numerous ways, building the blood, restoring balance in the body, removing toxic metals from the cells. Haemoglobin, total protein and albumin were improved and the performance status was improved from 50 to 70 percent after wheat grass treatment. Wheat grass juice is an effective alternative of blood transfusion. Its use interminally ill cancer patients should be encouraged (Dey et al., 2006).

According to Ben et al., (2002), people taking wheat grass juice experienced a significant improvement of their ulcerative colitis symptoms on a scale that measured overall disease activity. Wheat grass juice also significantly reduced the severity of rectal bleeding and abdominal pain.

The health benefits from wheat grass range from supplemental nutrition to some useful curative properties. Drinking wheat grass heals all kinds of illnesses and health problems in humans. Wheat grass has been shown to have regenerative powers and an ability to increase immune system (www.energiseforlife.com).

The high chlorophyll content of wheat grass juice causes increased hemoglobin production in the body which in turn increases the oxygen carrying capabilities of the blood. The increased capability of the blood to carry oxygen has a number of health benefits including purification of the blood, improving blood sugar disorders, helping combat toxins such as carbon monoxide and other traffic pollutants, cigarette smoke and heavy metals that can get into the blood (www.interscience.wiley.com).

Chlorophyll has an anti-bacterial effect on wounds and an anti-yeast effect in the digestive tract. It appears to counteract many toxins in the body.  It also has the effect of reducing inflammation, sore throats, colitis, stomach ulcers and arthritis. A small amount of wheat grass juice in human diet prevents tooth decay, skin problem such as eczema or psoriasis. It keeps hair from graying and also reducing blood pressure and enhanges the capilleries (www.fatfreekitchen.com).

Wheat grass juice is a safe, effective and an extremely potent acid to weight loss. It works by suppressing appetite and by stimulating metabolism and circulation, it also acts as an energizer (www.funandfoodcafe.com).

Drinking an ounce of wheatgrass juice is the same as consuming about two pounds of fresh vegetables and fruits as both give the same amount of vitamins and minerals (www.windowzindia.com).

III METHODOLOGY


Methodology involved in the conduct of the present study on “Acceptability Trails of Selected Recipes Incorporated with Wheat Bran, Wheat Germ and Wheat Grass Juice” is dealt under the following headings:

H. Selection of area and subjects

I. Eliciting background information of the subjects

J. Identification of recipes for incorporation of wheat bran, germ and grass juice

K. Incorporation of wheat bran, germ and grass juice in  the selected recipes

L.  Sensory evaluation of the selected recipes incorporated with wheat bran, germ and wheat grass juice

M. Calculating nutrient content of the selected recipes and

N. Analysis and interpretation of data

A.  Selection of area and subjects


The study was carried out in and around Coimbatore city, as the investigator is familiar with these areas and hence could establish good support with the people in the selected areas.


For the purpose of household survey, Saibaba colony, Ramalingam colony and Sivananda colony were selected to find out the commonly prepared cereal, pulse and vegetable based recipes. Using the systemic random sampling techniques, the target groups of adult women were selected for the study. A total of 50 adult women were selected for the household survey.


Foods laboratory of Avinashilingam University for Women, Coimbatore was selected as the venue for the preparation and sensory evaluation of the selected recipes because for the familiarities, availability and also convenient for the investigator to conduct the research work in the same campus.

B. Eliciting background information of the subjects


As the first step in the study, an interview schedule was formulated and conducted household survey to elicit information from 50 adult women on their socio economic status including age, sex, education, family type, monthly income, food habits, dietary pattern and methods of cooking through interview cum observation method. Details on the commonly prepared cereal, pulse and vegetable based recipes were also collected and considered for further indepth study.

C. Identification of recipes for incorporation of wheat bran, germ and grass juice


Food choices depend on energy and nutrients need, enjoyment, personal and family beliefs including cultural and environmental consideration and play a major role in proper food selection of an individual (www.pumf.com).


There has been a definite change in man’s outlook and way of life, since the advent of the industrial revaluation. The changes are very rapid especially in the later half of twentieth century. Inspite of this rapid change, advances in many aspects of man’s mode of living has remained largely traditional particularly his food habits. Although modern Science and Technology have made specular advances in the matter of preparation, presentation, storage and marketing of both raw and processed foods.            The main staple and snack dishes are however, old and traditional items. So, fifteen Indian recipes were selected for the study. The chief factors governing the selection of these recipes were the case of preparation, taste, familiarity and suitability to one’s dietary habits and economically viable. The investigator visited the subjects personally and collected information using the interview schedule. The commonly consumed food preparations identified through household survey are listed below.

Cereal Preparations


Idli, Dosai, Oats ootappam, Rava appam, Chapathi.

Dhal Preparations


Black gram dhal vadai, Peserattu dosai, Boli, Adai, Maida dhal ussily.

Vegetable Preparations


Vegetable bajji, Wheat rava kichadi, Vegetable kolukattai, Masal roast, Stuffed mushroom omelette.


All the above listed items were prepared using wheat bran, wheat germ and wheat grass juice in the same quantities as used in standard recipes and evaluated for its acceptability. The required quantity of wheat bran was procured from the Departmental stores in Coimbatore city. Wheat germ was procured by the investigator from Roller flour mill in Salem District and the wheat grass was cultivated by the investigator in Avinashilingam University garden and the juice was extracted in Foods Laboratory of Food Science and Nutrition Department. The wheat bran, wheat germ and wheat grass juice were used throughout the study for  the acceptability trials.

The process of wheat grass cultivation consists of the following major steps namely germination of wheat grains and cultivation of wheat grass.

i) In germination process, the wheat grains were soaked in cold water for 12 hours and after 12 hours, the water was drained and soaked grains were tied in wet cotton cloth and kept it for 12 hours. The water was sprinkled over the cotton cloth periodically. During this process, enzymes get activated and increase the digestibility, availability and palatability of nutrients.

ii) After 12 hours germination, the germinated wheat was sowed in a shady place, since wheat can grow in all temperatures. Shady place is preferred to avoid excessive nutrient loss due to direct sunlight. The sowed seeds started to grow and on the seventh day, the grass reached the length of 15-20cm, which was then harvested (Ben and Goldin, 2002). 150 g of wheat was required to cultivate 100g of wheat grass. Thoroughly wash the wheat grass, sprinkle some water on it and then pound it in a domestic mortar or with a stone. Put it in a cloth and extract juice by squeezing the cloth. 100g wheat grass used to extract 75ml of wheat grass juice (Plate I).

D. Incorporation of wheat bran, germ and grass juice in the selected recipes


Most traditional foods have established pattern of uses and expectation of quality. To have successful incorporation in foods, the wheat bran, wheat germ and wheat grass juice must be good in quality. This means similar or equal colour, flavour, appearance, texture and overall acceptability. Wheat bran, wheat germ and wheat grass juice were 
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inncorporated individually at 10, 15 and 20 percent level in the selected each recipes. During the course of study, standard recipes were kept as the reference recipes and recipes at different levels of incorporation was adjusted against the standard recipes.

E. Sensory evaluation of the selected recipes incorporated with wheat bran, germ and wheat grass juice


Quality of foods and food products may be defined as the degree of excellence of the various characteristics that influence consumer acceptance as well as consumer safety (Sivakumar, 2002). Sensory evaluation of food products has been conducted as long as human beings have been evaluating the goodness and badness of food              (Meilgoard et al., 2001).


Sensory evaluation is one of the simplest analytical tool for monitoring quality control at all stages of food processing. Sensory evaluation of foods takes into account several different disciplines which includes experimental, social and the working knowledge of Food Science and Technology and it emphasizes the behavioural basis of perception            (Pal et al., 2005). According to Srilakshmi (2006), when the quality of a food product is assessed by means of human sensory organs, the evaluation is said to be sensory or organoleptic. Hence, sensory evaluation of the selected recipes incorporated with wheat bran, wheat germ and wheat grass juice were carried out in following steps:

1. Selection of venue

2. Selection of taste panel members

3. Formulation of score card and

4. Conducting acceptability trial
1. Selection of venue


Foods laboratory of Food Science and Nutrition Department in Avinashilingam University for Women, Coimbatore was selected for the preparation and sensory evaluation of the selected recipes.

2. Selection of taste panel members


According to Chandrasekhar (2002) taste panel is a group of assessors chosen to participate in a sensory test. To avoid errors due to physical, psychological, environmental and individual characteristics, a panel of assessors is used rather than a single assessor.


Twenty post graduate students of Food Science and Nutrition course were selected on the basis of their health, co-operation, willingness and knowledge of sensory analysis and also the ability to discriminate the various criteria for sensory evaluation.

3. Formulation of score card


Sensory evaluation of a food product is carried out to find the acceptance of the consumer. Scoring is a form of rating of the prepared food items using a numerical scale where the numbers form an internal or ratio scale, ie., the different scores have definite and demonstrated mathematical relationship to each other (Piggott, 1988). A five point score card was formulated for the acceptance of colour, taste, flavour and texture and grades were given according to the degree of acceptance (Appendix I).

4. Conducting acceptability trails


 Fifteen food items selected for acceptability trials were prepared using the wheat bran, germ and wheat grass juice in three different ratio at different points of time and presented to the panel members for sensory evaluation. The recipe which obtained the highest acceptability score through sensory evaluation of the products by the panel members was considered as the best acceptable product. All the panel members were invited at a time to score the organoleptic quality of the selected preparation, so as to prevent a biased result and the remarks were recorded. Acceptability trials were carried out thrice to obtain more reliable results. The scores were analysed to obtain significant and appropriate results for the best acceptable product.

F. Calculating nutrient content of the selected recipes


All the raw ingredients used in the preparation of each of the selected recipes were weighed accurately using an electronic weighing balance. The nutrients like energy, protein, fat, iron, calcium, beta carotene, thiamine, and fibre content were calculated using Nutritive Value of Indian Foods (ICMR, 2006).

G. Analysis and Interpretation of Data


The data collected were consolidated and statistically analysed for arriving at the result of the acceptability of wheat bran, wheat germ and wheat grass juice in the selected recipes. For the analysis of the data, percentage was worked out whenever needed and statistically analysed and compared by using the students‘t’ test and ‘f’ test. The findings are presented in Chapter IV- Results and Discussion.
IV RESULTS AND DISCUSSION

The results of the study on “Acceptability Trails on Selected Recipes Incorporated with Wheat Bran, Wheat Germ and Wheat Grass Juice” are presented and discussed under the following headings:

D. Demographic profile and dietary pattern of the selected households and identification of the commonly prepared food items through household survey.

E. Preparation and incorporation of wheat bran, germ and wheat grass juice to the identified preparations and their sensory evaluation and 

F. Calculation of nutrient content of the selected preparations incorporated with wheat bran, germ and wheat grass juice.

A. Demographic profile and dietary pattern of the selected households and identification of the commonly prepared food items through household survey

To elicit background information regarding the commonly prepared home based recipes, ingredients and types of oil used in the preparation and cooking methods adopted for their preparations were collected through household survey.

A.1. Information gathered from household survey


Household survey was carried out on a sample of 50 families to identify and select nutritionally adequate, economically viable and simple food preparation for the acceptability trials.
1. Background information of the selected subjects

Health of an individual is mainly based on the favorable socio- economic status of the family. Hence, it is essential to gather information regarding the socio-economic profile of the selected subjects of adult women and are discussed in the following sub headings:

i) Socio – economic profile of the selected subjects and
ii) Dietary pattern of the selected subjects  

i. Socio – economic profile of the selected subjects


Information regarding the socio-economic profile of the selected subjects includes types and size of family, age, educational status, occupational status and monthly income of the selected subjects are presented in Table II.
TABLE II

SOCIO – ECONOMIC PROFILE OF THE SELECTED SUBJECTS

	Particulars
	N = 50
	Per cent

	Type of family

Nuclear

Joint
	38

12
	76

24

	Size of the family

1-4

5 -6

7 and above
	36

10

4
	72

20

8

	Age of the family members*

Infants (0-3 yrs)

Pre school children (4-6years)

School children (7-9 yrs & 10-12 years)

Adolescents (13-15 yrs & 16-18 years)

Adults

Elders
	2

4

29

23

91

29
	1

2

16

12

51

16

	Educational status of the subjects

Primary school

Secondary school

College / professional education

      Illiterates
	13

16

11

10
	26

32

22

20

	Occupational status of the subjects

Full time home makers

Gainfully employed
	38

12
	22

10

	 Monthly income (Rs) ** of the family

Upto Rs. 4500/-

Rs. 4500 – 7500

Rs. 7500 and above
	29

11

10
	55

22

20


*ICMR Age Specification;      ** Income classification- HUDCO (2004).


Regarding the type of family, 76 per cent of the selected families belonged to nuclear family system and remaining 24 per cent were in the joint family system.


Seventy two per cent of the selected families had one to four members and considered as the small family. The categorization is based on the ideal family size four. Twenty per cent comprised five to six members in their families and only eight per cent had more than seven members in their families.


The agewise distribution of family members is based on ICMR, RDA (2004). Among the total number of family members of the selected families                    1, 2, 16 and 12 per cent were infants, preschoolers, school children and adolescents respectively.  Fifty one per cent were adults and rests of them were elders in their families.


Majority of adult women (80 per cent) selected for the study were educated. Among them, 26 per cent had primary school level education, 32 per cent had secondary school education, 22 per cent had college and professional education and rest of them (20 per cent) were illiterates.


The data also revealed that 76 per cent of the selected adult women were fulltime home makers and 24 per cent of them were gainfully employed in various government and non government organizations including self help group.


According to HUDCO (2004) income classification, 58 per cent were belonged to low income group, 22 were in middle income group and rest of                     20 per cent were in high income group.

ii. Dietary pattern of the selected subjects

Dietary pattern includes food consumption pattern, planning of menu, frequency of food consumption, preparation of common home based recipes, the amount and type of ingredients used in each of the selected recipes and knowledge regarding cooking methods adopted for the food preparation was collected by the investigator through household survey.

Out of the 50 selected subjects, 63 per cent were non vegetarians,                          32 per cent were vegetarians and five per cent were ova vegetarians.

Among the selected subjects, 78 per cent planned their meal previously and 22 per cent took decisions on the spot. While planning the meal, 48 per cent of them planned their meals based on the likes and dislikes of inmates of their family whereas the rest of them planned their meals depending on the time, cost and seasonal availability of foods.

From the household survey, it is vivid that all the selected subjects prepared breakfast, lunch, tea and dinner items regularly and they felt that the preparation of various food items is one of the important aspects of their household activities to satisfy the needs of their family members.

1. Food items commonly prepared by the selected subjects

Preparation of food items at home in adequate quantity and quality helps to give energy, to promote growth and prevent disease conditions (Bamji, 2003). The common breakfast items (cereals) and pulses and vegetables based recipes which are most frequently prepared by the selected subjects were selected and are given in Table III.

TABLE III

BREAKFAST ITEMS PREPARED IN THE SELECTED FAMILIES

	Cereal based items
	Per cent
	Pulse based items
	Per cent
	Vegetable based items
	Per cent

	Idli

Dosai

Pongal

Chapathi

Puri

Uppuma 

Uttappam

Appam

Paratha
	94
90
92

88
82

78

92

28

12
	Maida Dhal ussily

Dhal Boli

Peserattu

Adai

Vadai
Rava pongal

Besan atta roti
	88

72

56

74

62
54

32
	Stuffed mushroom omelette

Vegetable Bajji

Rava kitchaidi

Vegetable Kolukattai

Masal dosai
Stuffed paratha
	56

64

88

78

66
42


*Multiple responses

The above table enlighted the recipes most frequently prepared by the subjects for their food consumption. The investigator also collected information regarding the type and quality of ingredients used in each preparation and five recipes cereal based recipes, cereal and pulse combined recipes and pulse, cereal and vegetable combined recipes were prepared and considered for the acceptability trial of present study. Combination of foods helps to enhance the palatability, digestibility and increase nutrient content.

In the place of cereals, wheat bran, germ and wheat grass juice were substituted and prepared for acceptability trials. Totally fifteen recipes were selected for incorporation of wheat bran, germ and grass juice and to conduct acceptability trails.
b. Cooking methods used in food preparations

Preparation makes the food palatable, acceptable and consumable.                       The preparations of nutritious and appealing food, which will be enjoyable by all who eat it, is not a simple task. High qualities not only satisfy the appetite and give an aesthetic sense, but also play an important role in good health.

Table IV shows the different type of cooking methods used for the preparation of the food items.

TABLE IV

COOKING METHODS USED IN VARIOUS FOOD PREPARATIONS

	Food items
	Cooking methods
	Household followed (%)

	Cereals, pulses and roots and tubers
	Most heat methods 

Pressure cooking

Shallow fat frying
	100

100

96

	Other vegetable and 

Green leafy

Vegetables
	Steaming

Shallow fat frying

Sauteing
	86

92

88

	Fleshy foods
	Boiling

Pressure cooking

Deep fat frying

Pan and shallow fat frying
	48

56

86

90


It is interesting to note that the selected subjects adopted various cooking methods, combining one method with another to have variety in the food preparation and also to improve taste, texture, flavour and overall acceptability qualities.


Gathered data also revealed that refined sunflower oil was used by majority of the selected subjects (89 per cent), 78 per cent of them used refined groundnut oil and the other types of oils used in the preparation were gingerly oil, coconut oil, palm oil, vanaspathy, ghee and so on.

B. Preparation and incorporation of wheat bran, wheat germ and wheat grass juice to the identified food preparations


Wheat, the king of cereals is valued for its gluten and fibre content is the major staple food of a majority population of the world. In India, it is consumed most widely in the form of breakfast/dinner items and snack items (Bakery items).  Today, with an increase in production of wheat, large quantity of wheat available for human consumption and large variety of wheat recipes were developed using wheat and its fractions. The chapathi, puri, uppuma, wheat dosai and so on, either for the breakfast or for their dinner. Due to health consciousness, people are aware of nutritional significance and health benefits of dietary fibre and are liberally included in their daily dietary pattern. Wheat bran, germ and grass juice were incorporated easily in commonly prepared recipes. Acceptability scores obtained for the selected recipes prepared in three variation of wheat germ, bran and grass juice individually are discussed in the following pages. Attributes like appearance, colour, texture, flavor and taste of the developed recipes were evaluated using a five point scale.
Cereal based preparations


In cereal based preparations, chapathi, oats uthappam, rava appam, idly and dosai were considered for the acceptability trials and mean acceptable scores are illustrated in Table V.

TABLE V

MEAN ACCPTABILITY SCORES OF CEREAL BASED PREPARATIONS
	Recipes
	Attributes
	Std
	Level of Incorporation (%)

	
	
	
	Wheat bran
	Wheat germ
	Wheat grass juice

	
	
	
	10
	15
	20
	10
	15
	20
	10
	15
	20

	Chapathi
	Appearance

Colour

Flavour

Texture

Taste
	4.2

4.2

4.25

4.4

4.1
	3.9

4.05

4.0

3.65

4.15
	4.3

4.25

4.2

3.7

3.8
	3.8

4.1

3.85

3.5

3.85
	3.8

4.05

3.9

3.0

3.85
	4.5

4.05

4.0

3.7

3.95
	3.6

3.7

3.65

2.4

4.45
	4.2

4.05

3.75

3.8

3.9
	4.3

4.1

3.85

3.65

3.65
	4.25

4.0

3.45

4.05

3.05

	
	Mean acceptability score
	4.25
	3.39
	4.05
	3.82
	3.72
	4.04
	3.56
	3.94
	3.91
	3.76

	Oats uthappam
	Appearance

Colour

Flavour

Texture

Taste
	4.2

4.6

4.45

4.4

4.3
	4.15

4.1

4.05

4.0

3.6
	4.0

4.1

4.00

3.9

3.45
	4.0

3.9

3.85

3.6

3.65
	4.2

405

4.05

4.0

3.85
	4.15

3.95

3.95

3.9

3.7
	4.05

4.05

4.05

3.85

2.55
	4.3

4.05

4.05

4.05

3.85
	4.25

4.15

4.2

3.5

3.85
	3.55

4.00

3.9

4.15

3.55

	
	Mean acceptability  score
	4.43
	3.98
	3.93
	3.73
	4.03
	3.93
	3.73
	3.22
	3.99
	3.85

	Rava appam
	Appearance

Colour

Flavour

Texture

Taste
	3.95

3.55

3.45

3.4

3.6
	3.5

3.1

3.3

2.95

3.25
	3.1

2.75

3.2

2.55

2.95
	2.95

2.90

3.0

2.65

2.8
	3.05

2.8

2.95

2.7

2.9
	3.00

2.85

2.85

2.65

3.05
	2.9

2.96

2.95

2.85

2.9
	3.3

2.8

2.75

2.75

3.1
	3.3

2.65

2.85

2.7

2.65
	2.95

2.45

2.75

2.45

2.35

	
	Mean acceptability  score
	3.59
	3.22
	2.91
	2.86
	2.88
	2.88
	2.86
	2.94
	2.83
	2.59

	Idli
	Appearance

Colour

Flavour

Texture

Taste
	4.4

4.2

4.25

4.00

4.95
	3.9

4.05

4.0

3.65

4.15
	4.3

4.25

4.2

3.7

3.8
	3.8

4.1

3.85

3.5

3.85
	3.8

4.05

3.9

3.0

3.85
	4.5

4.05

4.0

3.7

4.95
	3.6

3.7

3.65

2.4

4.45
	4.2

4.05

3.75

3.8

3.9
	4.3

4.1

3.85

3.65

3.65
	4.25

4.0

3.45

4.05

3.05

	
	Mean acceptability  score
	4.36
	3.39
	4.05
	3.82
	3.72
	4.04
	3.56
	3.94
	3.91
	3.73

	Dosai
	Appearance

Colour

Flavour

Texture

Taste
	4.95

4.00

4.35

4.35

4.55
	4.3

3.75

4.1

4.15

4.2
	4.3

3.9

4.15

4.0

3.75
	4.15

4.0

4.2

3.9

4.0
	4.05

3.9

4.25

4.25

4.25
	4.3

3.55

3.95

4.2

4.3
	3.8

3.85

4.15

4.15

4.2
	4.35

3.25

4.2

4.1

4.3
	4.5

3.0

3.6

4.2

3.9
	4.55

2.95

4.2

4.4

4.55

	
	Mean acceptability  score
	4.44
	4.1
	4.02
	4.05
	4.14
	4.06
	4.03
	4.04
	3.84
	4.13



Std-standard recipe
Table V gives the mean acceptability score for wheat bran, wheat germ and wheat grass juice incorporated cereal based recipes and the discussion is given in the following paragraphs:

a. Chapathi


It is clear from the table that mean acceptability score of chapathi incorporated with 15 per cent of wheat bran and 15 per cent of wheat germ was higher than that of the 10 per cent and 20 per cent wheat bran and wheat germ incorporated chappathi, whereas 10 per cent wheat grass juice incorporated chapathi secured more scores than the other two variations.           In chapathi preparation, texture was found to be hard and tough due to fibre content. Increased ratio of incorporation of fibre content affected the quality of the products. Out these three varieties, wheat bran got maximum score, inspite of its dietary fibre content. It might be due to health benefits of dietary fibre.

b. Oats uthappam


Oats is popular and recently used as the staple cereal in our dietary pattern. In case of oats uthappam, carefully wheat bran, germ and grass juice were incorporated at 10, 15 and 20 per cent, standard recipe of oats uthappam scored the mean acceptability scores of 4.43. Ten percent incorporation of wheat bran and germ scored the mean acceptability scores of 3.98 and 4.03 respectively whereas in 15 percent incorporated wheat grass juice, oats uthappam scored 3.99 as the mean acceptability scores. In the standard preparation, oats was found to be sticky and viscous but in variations due to incorporation of bran and germ the product was strong and improved the consistency of the texture and acceptable to include happily in their routine diet. 

c. Rava appam


The mean scores for standard rava appam was 3.95, 3.55, 3.45, 3.4 and 3.6 for appearance, colour, flavour, texture and taste respectively with an overall acceptability score of 3.59. The maximum mean score obtained for overall acceptability by wheat bran incorporated rave appam was 3.22 in 10 per cent. By wheat germ, it was 2.88 in both 10 and 15 per cent and by wheat grass juice was obtained 2.94 in 10 per cent levels of incorporation. For the appearance, colour, texture and taste, the best level of incorporation was 10 per cent of wheat bran when compared to wheat germ and wheat grass juice. For flavor, the level of incorporation was 15 per cent of wheat bran. By conclusion the maximum score for overall acceptability was obtained by wheat bran incorporated in rava appam at 10 percent. Minimum level of wheat bran was acceptance and secured the highest scores.
d. Idli and Dosai


Idli and dosai are the famous South Indian breakfast items and prepared frequently at home for their daily breakfast or dinner consumption. In idli and dosai preparations, the rice ratio was adjusted with different level of wheat bran, germ and grass juice individually. In these three varieties, the mean scores of idli using 15 percent of wheat bran and germ and 10 percent of wheat grass juice incorporated products were higher than that of the other varieties prepared using different level of 10 percent and 20 percent. There was a difference in appearance, colour and flavour of the products prepared in wheat grass juice. It might be due to the inherent colour  (deep green colour) of the wheatgrass juice whereas the taste was same and did not show any obvious difference between these three products. Mean overall acceptability scores obtained for the cereal based breakfast items are presented in Table VI, Figure I and Plate II.

TABLE VI

MAXIMUM MEAN SCORES OF SELECTED CEREAL 

BREAKFAST ITEMS

	Cereal based recipes
	Std
	Maximum mean scores

	
	
	Wheat bran
	Wheat germ
	Wheat grass juice

	Chapathi

Oats Uthappam

Rava appam

Idli

Dosai
	4.25

4.43

3.59

4.36

4.44
	4.05

3.98

3.22

4.05

4.10
	4.04

4.03

2.88

4.04

4.14
	3.94

3.99

2.83

3.94

4.13


Breakfast items are the most important meal of the day as it significantly contributes to the main daily nutrient intake. Eating breakfast is the best way to maintain a healthy body weight and get nutrients that can not be compensated by other meals during the day (Brown, 2002).

Figure 1

Plate II
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TABLE VII

LEVEL OF INCORPORATION OF WHEAT BRAN, GERM AND GRASS JUICE IN THE HIGHLY ACCEPTABLE CEREAL BASED PREPARATIONS

	Cereal based Recipes
	Standard


	Scores of the highly  acceptable recipe
	Level of incorporation

	
	
	
	Wheat

bran
	Wheat

Germ
	Wheat grass

juice

	Chapathi

Rava appam

Oats Uthappam

Idli

Dosai
	4.27

3.59

4.43

4.36

4.44
	4.05

3.22

4.03

4.08

4.14
	20

15

-

-

-
	-

-

15

20

10
	-

-

-

-

-


From the Table VII, it can be understood that cereal recipes prepared using wheat bran showed better acceptability by the panel members than those prepared using wheat germ and wheat grass juice. Hence, it is advised to use wheat bran, germ and grass juice in cereal preparation, if colour and texture are not taken into consideration. The differences are mainly due to the colour (deep green colour) of wheat grass juice, which altered the colour of the products and fibre content altered the texture of the products. Health point of view, it is advisable to include wheat and its fractions liberally in our daily dietaries (Figure II). 

1. Pulse based preparations 

As far as India is concerned, pulses occupy an important  place in the diet of the people. Protein requirement is fulfilled by pulses predominantly for the vegetarian population. Pulses are consumed in the form of sambar, kootu, vadai, dosai, adai and so on. From the gathered information, pulse preparations used with cereals were selected for acceptability trials. 

Figure 2

Mean scores of overall acceptability of pulse based recipes are given in       Table VIII and Plate III.

TABLE VIII

MEAN ACCEPABILITY SCORES OF PULSE  BASED PREPARATIONS

	Pulse based Recipes
	Attributes
	Std
	Level of Incorporation (%)

	
	
	
	Wheat bran
	Wheat germ
	Wheat grass juice

	
	
	
	10
	15
	20
	10
	15
	20
	10
	15
	20

	Maida dhal ussily
	Appearance

Colour

Flavour

Texture

Taste
	4.65

4.5

4.6

4.6

4.6
	4.1

3.8

3.8

3.7

3.8
	3.8

4.0

3.5

3.9

3.5
	3.75

3.5

3.6

3.6

3.3
	3.70

3.8

3.9

3.6

3.6
	3.65

3.7

3.6

3.5

3.4
	3.3

3.6

3.4

3.2

3.2
	4.1

3.5

3.1

3.1

3.0
	3.8

3.3

2.9

2.8

2.6
	3.7

3.4

2.5

2.7

2.5

	
	Mean acceptability score
	4.6
	3.8
	3.7
	3.5
	3.7
	3.5
	3.3
	3.3
	3.1
	2.9

	Blackgram dhal vadai
	Appearance

Colour

Flavour

Texture

Taste
	4.6

4.5

4.7

4.7

4.6
	4.5

4.2

3.9

4.3

4.4
	4.0

3.8

4.1

4.3

4.2
	3.8

3.7

3.8

4.2

4.0
	4.2

3.9

4.0

4.3

4.4
	4.1

3.9

3.9

3.9

4.0
	4.1

3.9

3.7

4.0

4.1
	4.2

3.9

4.1

4.2

4.5
	4.2

3.8

4.2

3.8

3.9
	4.0

3.6

3.8

3.9

4.3

	
	Mean acceptability score
	4.6
	4.25
	4.0
	3.9
	4.1
	3.9
	3.9
	4.22
	4.0
	3.9

	Boli
	Appearance

Colour

Flavour

Texture

Taste
	4.8

4.8

4.5

4.5

4.5
	4.3

4.6

4.2

4.2

4.2
	4.3

4.3

4.0

4.3

3.9
	4.4

4.6

4.2

3.9

4.1
	4.4

4.6

4.0

4.0

4.2
	4.5

3.9

4.1

3.8

4.2
	4.5

4.4

4.0

4.0

4.1
	3.7

4.4

4.2

3.8

4.1
	4.2

4.3

4.1

4.0

4.1
	4.2

4.6

4.1

4.8

4.0

	
	Mean acceptability score 
	4.55
	4.3
	4.1
	4.2
	4.24
	4.1
	4.2
	4.0
	4.1
	4.34

	Peserattu Dosai
	Appearance

Colour

Flavour

Texture

Taste
	4.5

4.35

4.2

4.35

4.05
	4.05

4.2

4.05

4.20

3.75
	4.3

4.15

4.05

3.8

3.75
	4.15

4.25

4.0

4.2

3.75
	4.2

4.00

4.15

4.20

3.9
	3.95

4.00

4.00

4.3

3.95
	4.05

4.2

4.00

4.25

4.00
	4.00

4.15

3.9

4.0

3.95
	4.05

4.25

3.8

4.20

3.5
	4.25

4.10

3.7

3.95

3.55

	
	Mean acceptability scores
	4.29
	4.05
	4.01
	4.07
	4.1
	4.02
	4.5
	3.99
	3.96
	3.91

	Adai
	Appearance

Colour

Flavour

Texture

Taste
	4.1

4.2

4.1

3.75

4.1
	3.9

4.0

3.55

3.8

3.8
	3.95

3.95

3.95

3.55

3.95
	3.75

3.75

3.8

3.55

3.85
	3.5

3.65

3.7

3.6

3.9
	3.6

3.6

3.8

3.15

3.85
	2.85

3.2

3.35

3.05

3.20
	3.55

3.45

3.5

3.0

3.35
	3.05

3.1

3.4

2.9

3.25
	3.35

3.3

3.4

2.95

3.05

	
	Mean acceptability score
	4.07
	3.8
	3.84
	3.74
	3.67
	3.6
	3.13
	3.37
	3.1
	3.21


Std-Standard recipes
Plate III
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a. Maida dhal ussily


Mean score obtained for overall acceptability by the standard recipe of Maida dhal ussily was 4.6 while recipes had 10,15 and 20 per cent level of wheat bran incorporation scored  3.8, 3.7 and 3.5 and indicatd that 10 per cent was the most acceptable level for incorporation of wheat bran. For wheat germ, the recipe scored 3.7, 3.5 and 3.3 as overall acceptability scores for the three variations. Among them, 10 percent was acceptable. Wheat grass juice incorporated ussily the score were 3.3, 3.1 and 2.9 scores. From this,10 per cent level was highly acceptable. For these three variations, wheat bran was highly acceptable than wheat germ and wheat grass juice. For appearance both wheat bran and wheat germ scored similar score of 4.1 in 10 per cent. The colour and texture scored 4.0 and 3.9 in 15 per cent level of incorporation. Flavour scored 3.9 as the mean scores at 15 per cent of wheat ban as the best. Texture scored 3.9 at15 per cent of wheat bran as the best. Texture scored 3.9 for 15 per cent level incorporation of wheat bran and taste scored mean 3.8 at 10 per cent level of incorporation of wheat bran.

b. Black gram dhal vadai


Mean scores for overall acceptability of standard is 4.6 followed by wheat bran, wheat germ and wheat grass juice were 4.25 , 4.1 and 4.2 respectively as the mean score in15 per cent of incorporation. The scores for appearance, colour, flavour, texture and taste of standard scores 4.6, 4.5, 4.7, 4.7 and 4.6 respectively. The scores for appearance and colour were 4.5 and 4.2 respectively at 10 per cent incorporation of wheat bran. For flavour, 4.2 was mean score in 15 per cent incorporation of wheat germ. Texture scored 4.3 at 10 and 15 per cent of wheat bran and 10 per cent wheat germ incorporation as maximum. The best score for taste of the recipe incorporated with wheat grass juice at 10 per cent was 4.5. The overall acceptability mean score was obtained by wheat grass juice at                       10 per cent level of incorporation.

c. Boli


The mean scores for standard recipe of boli were obtained 4.8, 4.8, 4.5, 4.5 and 4.5 for appearance, colour, flavour, texture and taste respectively with an overall  mean acceptability score of 4.55.The maximum overall acceptability mean score obtained by wheat bran was 4.3 at                        10 per cent, in wheat germ 4.24  at 10 per cent and for wheat grass juice was 4.34 at 20 per cent levels of incorporation.  For appearance, colour, flavour, texture and taste obtained scores were more or less similar and there was no high difference between the attributes. The highly acceptable level of incorporation was 15 per cent in wheat bran and 20 per cent in wheat grass juice.

d. Peserattu Dosai


For the standard recipe of peserattu dosai  scores obtained were 4.15, 4.35, 4.2, 4.35 and 4.05, for appearance, colour, flavour, texture and taste respectively with overall acceptability mean score of 4.29. For the appearance, the maximum mean score was obtained by 15 per cent incorporated wheat bran of 4.3. Colour scored 4.25 as mean at 20 per cent of wheat bran. Flavour scored 4.15 as mean score at 15 percent level of wheat germ. For taste and texture obtained mean score of 4.25 and 4.00 respectively in 20 per cent of wheat germ incorporation. For overall acceptability mean score was 4.1 at 10 and 20 per cent of wheat germ incorporation.

e. Adai


Mean score obtained for standard adai was 4.1, 4.2, 4.1, 3.75 and 4.1 for appearance, colour, flavour, texture and taste respectively and overall acceptability as 4.07. At 20 per cent level of incorporation of wheat grass juice obtained maximum mean score for appearance, flavour and taste as 3.95. At 10 per cent of incorporation of wheat bran, mean score for texture and colour as 3.8 and 4.0 respectively. The maximum mean score for overall acceptability obtained at 15 per cent of wheat bran incorporation.                       The overall acceptability for the three varieties obtained the score of 3.84 at 15 per cent incorporation of wheat bran, 3.67 at 10 per cent of incorporation of wheat germ and 3.37 at 10 per cent of incorporation wheat grass juice. 

Table  IX and Figure III illustrate the maximum mean scores for pulse based recipes at different level of incorporation. 

TABLE IX

MAXIMUM MEAN SCORES FOR PULSE BASED PREPARATIONS
	Pulses preparations
	Standard
	Maximum mean scores

	
	
	Wheat bran
	Wheat germ
	Wheat grass

juice

	Maida dhall ussily

Black gram dhal vadai

Boli

Peserathu dosai

Adai
	4.6

4.6

4.55

4.29

4.07
	3.8

4.25

4.3

4.07

3.84
	3.7

4.1

4.24

4.5

3.67
	3.3

4.22

4.34

3.99

3.37



From Table IX it is clear to understand that the maximum overall acceptability scores of pulse based recipes in the wheat bran, germ and grass juice, varies slightly from one recipe to another recipe.  Texture was altered due to fibre content and colour due to chlorophyll content of wheat grass juice but this change in colour boosted the appearance of pulse based products.

Figure 3

Table X and Figure IV illustrate the maximum mean scores of pulse based recipe incorporated with wheat bran, wheat germ and wheat grass juice.

TABLE X

LEVEL OF INCORPORATION OF WHEAT BRAN, WHEAT GERM AND WHEAT GRASS JUICE IN THE HIGHLY ACCEPTABLE PULSE BASED PREPARATIONS
	Pulse based recipes
	Standard
	Most acceptable recipe
	Percentage of incorporation

	
	
	
	Wheat bran
	Wheat germ
	Wheat grass

juice

	Maida dhal ussley

Blackgram dhal vadai

Boli

Peserattu dosai

Adai
	4.6

4.6

4.55

4.29

4.07
	3.8

4.25

4.34

4.5

3.84
	10

10

-

-

15
	-

-

-

20

-
	-

-

20

-

-


In Madia dhal ussily and  Black gram dhal vadai, 10 per cent of wheat bran was highly acceptable. Boli is special delicacies which are not a daily item of a meal, but it is gratifying to note that it also lend for incorporation of wheat grass juice up to 20 per cent level. Peserattu incorporated with               20 per cent level of wheat germ got the maximum scores. These recipes are the breakfast/snack items of daily meal and deep fat fried black gram dhal vadai is occasionally consumed snacks. But the fact that it also lend for incorporation with bran germ and grass juice makes it an easy vehicle for consumption of a dietary fibre through regular and also occasional consumption of recipes.

3.  Vegetable based preparations


Vegetables are valuable for the attractive colour, unique taste, crisp, texture and above all their nutrient content. They can be served either raw or cooked as a part of the main/course of meal for providing variety in the diet. 

Figure 4

Table XI indicates the mean acceptability scores obtained by the selected vegetable based recipes.

TABLE XI
MEAN ACCEPTABILITY SCORES OF VEGETABLE BASED PREPARATIONS

	Recipes
	Attributes
	Std
	Level of Incorporation (%)

	
	
	
	Wheat bran
	Wheat germ
	Wheat grass juice

	
	
	
	10
	15
	20
	10
	15
	20
	10
	15
	20

	Stuffed mushroom omelette
	Appearance

Colour

Flavour

Texture

Taste
	4.6

4.15

4.45

4.45

4.65
	4.15

3.9

3.85

3.55

4.4
	4.4

3.05

3.9

4.15

4.1
	4.4

3.05

4.0

4.5

3.75
	4.45

3.8

4.1

3.85

4.15
	4.3

3.9

3.5

4.15

3.8
	4.15

3.5

3.8

3.35

4.0
	4.5

3.5

4.35

4.0

4.05
	4.25

3.5

4.15

4.2

4.15
	4.4

3.35

4.2

4.0

4.0

	
	Mean acceptability

   score


	4.46
	3.97
	3.92
	3.94
	4.07
	3.93
	3.76
	4.08
	4.05
	3.99

	Vegetable bajji
	Appearance

Colour

Flavour

Texture

Taste
	4.65

4.45

4.65

4.65

4.55
	3.3

3.6

3.1

3.55

3.4
	4.6

4.45

4.4

4.55

4.5
	3.55

3.65

3.55

3.65

3.5
	3.7

3.7

3.6

3.35

3.45
	4.5

4.5

4.5

4.45

4.5
	3.8

3.75

3.6

3.65

3.75
	3.65

3.6

3.65

3.55

3.55
	4.55

4.3

4.5

4.65

4.4
	3.7

3.48

3.45

3.1

3.45

	
	Mean acceptability score
	4.57
	3.39
	4.5
	3.58
	3.56
	4.49
	3.77
	3.6
	4.48
	3.43

	Wheat rava kichadi
	Appearance

Colour

Flavour

Texture

Taste
	4.7

4.65

4.8

4.65

4.7
	4.45

4.25

4.15

4.0

4.75
	4.1

3.8

3.4

3.9

3.6
	4.4

3.7

3.36

3.85

3.3
	4.45

4.18.

4.15

4.15

4.1
	4.4

4.0

3.8

4.05

3.85
	4.25

3.95

3.45

3.75

3.4
	4.15

4.35

4.5

4.3

4.5
	4.7

4.3

4.05

4.05

4.15
	4.0

4.15

3.45

4.15

4.2

	
	Mean acceptability score
	4.7
	4.52
	3.76
	3.71
	4.2
	4.02
	3.77
	4.36
	4.26
	3.99

	Vegetable Kolukattai
	Appearance

Colour

Flavour

Texture

Taste
	4.1

4.2

4.1

3.75

4.1
	3.9

4.0

3.75

3.55

3.8
	3.95

3.95

3.95

3.55

3.95
	3.75

3.75

3.8

3.55

3.85
	3.5

3.65

3.7

3.6

3.9
	3.6

3.6

3.8

3.15

3.85
	2.85

3.2

3.35

3.05

3.20
	3.55

3.45

3.5

3.0

3.35
	3.05

3.1

3.4

2.9

3.25
	3.35

3.3

3.4

2.96

3.05

	
	Mean acceptability score
	4.07
	3.8
	3.84
	3.74
	3.67
	3.6
	3.13
	3.37
	3.1
	3.21

	Masal dosai
	Appearance

Colour

Flavour

Texture

Taste
	3.45

3.5

3.1

2.95

4.2
	3.35

3.25

2.95

2.30

3.8
	3.2

3.3

2.9

1.05

3.85
	3.2

3.1

3.05

1.45

3.5
	2.95

3.4

3.0

1.80

3.75
	3.2

3.05

2.9

1.65

3.45
	2.9

3.0

2.85

2.7

2.9
	3.25

3.25

2.85

2.8

3.9
	3.05

3.00

3.1

2.85

3.65
	3.35

2.95

2.75

2.8

3.7

	
	Mean acceptability score
	3.43
	3.13
	2.86
	2.98
	2.98
	2.85
	2.87
	3.21
	3.15
	3.10


Std – Standard recipes
a. Stuffed mushroom omelette


The mean score obtained for overall acceptability of standard recipe was 4.46. The overall acceptability scores of wheat bran incorporation at             10 per cent was ranked as the first and secured highest acceptable scores. The mean score of wheat bran incorporated was 3.97.The wheat germ was 4.07 at 10 per cent incorporation and for wheat grass juice, it was 4.08 at                        10 per cent incorporation and considered as the most acceptable by taste panel members. The mean scores for appearance, colour flavour, texture and taste of standard were 4.6, 4.15, 4.45, 4.45 and 4.65 respectively. The appearance and flavour got maximum scores in  10 per cent incorporated wheat grass juice.The mean scores were 4.5 and 4.35 for 10 per cent of wheat bran and 15 per cent of wheat germ of the incorporated recipes. The mean score for texture was 4.5  in 20 per cent of wheat bran and for the taste, the overall acceptability was high in wheat bran incorporated with                 10 per cent of wheat bran. In between these three varieties, wheat grass juice is most acceptable with mean score as 4.08.
b. Vegetable bajji


The mean scores for overall acceptability of standard is 4.58.                 The overall acceptability mean score for wheat bran, wheat germ and wheat grass juice were 4.5, 4.49 and 4.48 at 15 per cent incorporation.  The scores for appearance, colour, flavour, texture and taste of standard, were 4.65, 4.45, 4.65, 4.65 and 4.58 respectively. The appearance and taste were good at 15 per cent incorporation of what bran and 15 per cent wheat gram.                  The colour and flavour scored the highest mean at 15 per cent incorporation of wheat germ and 15 per cent incorporation of wheat grass juice.                           At 15 per cent incorporation of wheat grass juice gives the highest score. Out of these three varieties wheat germ is most acceptable.
c. Wheat rava kichadi


  Standard recipe of wheat rava kichadi obtained the score of 4.7, 4.65, 4.8, 4.65 and 4.75 for appearance, colour, flavour, texture and taste respectively with an overall acceptability score of 4.7.  The appearance the highest mean score was at 15 per cent incorporation of wheat grass juice the mean value was 4.7. The colour, flavour and texture of the recipe were good at 10 per cent incorporation of wheat grass juice the mean score was 4.35, 4.5 and 4.3 respectively and for the taste, the mean score was maximum at 10 per cent incorporation of wheat bran with mean score was 4.75.                  To conclude, the overall acceptability score was high for wheat grass juice at 10 per cent incorporated in the recipe and wheat grass juice easily lend in vegetable preparations and enhanced the colour of the products.

d. Vegetable kolukattai


Mean score obtained for standard recipe of vegetable kolukattai was 4.1, 4.2, 4.1, 3.75 and 4.1 for appearance, colour, flavour, texture and taste respectively with overall acceptability score of 4.07. For appearance, flavour and taste, the maximum mean score obtained at 20 per cent incorporation were 3.95. At 10 per cent level of incorporation of wheat bran, mean score for colour was 4.0 and for texture, (10 per cent wheat germ) the score was 3.6. The maximum mean score for overall acceptability for the three varieties were 3.84 at 15 per cent of wheat bran, 3.67 at 10 per cent of wheat germ and at 10 per cent of wheat grass juice incorporation are the maximum mean. From these three, the wheat bran incorporated recipes were highly accepted by the panel members. In this preparation, wheat bran could be included to increase fibre content (Plate IV).

Plate IV
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e. Masal Dosai


Mean scores obtained for standard of masal dosai were 3.45, 3.5, 31, 2.95 and 4.2 for appearance, colour, flavour, texture and taste respectively with an overall acceptability score of 3.43.For the appearance of the recipe scored 3.35 in both 10 per cent of wheat bran and 20 per cent of wheat grass juice incorporated the colour scored 3.25 in 10 per cent of incorporation of wheat bran and wheat grass juice. Flavour scored 3.05 at 20 per cent of wheat bran, texture had a mean score of 2.85 at 15 per cent of wheat grass juice and taste of a recipe had 3.9 as mean at 10 per cent of wheatgrass juice incorporation. 

Comparison between the varieties gives that  most acceptability mean score in wheat grass juice incorporated masal dosai obtained the maximum overall acceptability score. A notable difference was observed mainly to the presence of colour (chlorophyll content) of wheat grass rich altered the colour of the entire dishes. Table XII and Figure V. 
TABLE XII

MEAN SCORES OF SELECTED VEGETABLE BASED PREPARATIONS

	Vegetable preparations
	Standard
	Maximum mean scores

	
	
	Wheat bran
	Wheat germ
	Wheat grass

juice

	Stuffed mushroom omelatte

Vegetable Bajji

Wheat Rava Kichadi

Vegetable Kolukattai

Masal Dosai
	4.46

4.58

4.7

4.07

3.43
	3.97

4.5

4.52

3.84

3.13
	4.07

4.49

4.2

3.67

2.98
	4.08

4.48

4.36

3.37

3.21


Figure 5

Table reflects that the mean score standard recipe was higher than the three variation incorporation with wheat bran, germ and wheat grass juice. Due to health conserious, it is necessary to include micro nutrients of phyto nutrient and antioxidant in our daily dietary pattern.
TABLE XIII

LEVEL OF INCORPORATION OF WHEAT BRAN GERM AND GRASS JUICE IN THE HIGHLY ACCEPTABLE VEGETABLE BASED PREPARATIONS
	Vegetable Recipes
	Standard
	Most acceptable recipe
	Percentage of incorporation

	
	
	
	Wheat bran
	Wheat germ
	Wheat grass

juice

	Stuffed mushroom omelete

Vegetable bajji

Wheat rava kichadi

Vegetable kolukattai

Masal dosai
	4.46

4.58

4.7

4.07

3.43
	4.08

4.50

4.52

3.84

3.21
	-

15

10

15

-
	-

-

-

-

-
	10

-

-

-

20



In stuffed mushroom omelette, the maximum mean score was mainly due to colour of chlorophyll of the wheat grass juice and the level of incorporation was 10 per cent. In vegetable bajji, wheat rava kichadi, vegetable kolukattai the maximum overall acceptability scores of vegetable based recipes in the wheat bran, obtained most acceptability score. Texture and appearance of the masal dosai was deep green which altered the original texture due to the fibre content and chlorophyll present in the wheat grass juice. The colour change in dosai was attractive (Figure VI).

Figure 6

C. Nutrient content of the selected recipes incorporated with wheat bran, germ and grass juice 


Man needs a wide range of nutrients to lead a healthy and active life and these are desired through the diet he consumes daily. The components of his diet must be chosen judiciously to meet nutritional demands. It is advisable to calculate the nutrient content of the selected recipes. For all the prepared recipes, the nutrients namely energy, protein, fat, fibre, calcium, iron, β-carotene, thiamine and vitamin C were calculated using the Nutritive Value of Indian Foods  (ICMR, 2006).

1. Nutrient content of the selected cereal based recipes 

 
The nutrient of the recipes selected preparations for acceptably trails   were calculated and compared with calculated values of the standard recipe (Nutritive value of Indian Foods, ICMR, 2006).

TABLE XIV

NUTRIENT CONTENT OF CEREAL BASED PREPARATIONS WHICH SECURED MAXIMUM ACCEPTABILITY SCORES

	Recipes
	Highly acceptable Recipe
	Energy (Kcal)
	Protein (g)
	Fat (g)
	Fibre (g)
	Calcium (mg)
	Iron (mg)
	Beta-carotene (mcg)
	Thiamine (mg)

	Chapathi
	STD

20% of

Wheat bran
	362

343
	9.6

8.8
	11.3

11.1
	1.5

1.9
	38

42
	3.9

3.5
	23

17
	0.3

0.2

	Dosai
	STD

15% of

Wheat germ
	522

529
	12.4

15.4
	10.7

11.7
	0.4

0.5
	47

51
	1.9

2.5
	9.5

9.5
	0.3

0.5

	Idli
	STD

20% of

Wheat germ
	345

302
	10.8

11.7
	0.6

1.6
	0.3

0.2
	45

37
	1.6

1.2
	9.5

3.8
	0.2

0.2

	Oats Ootahpam
	STD

15% of

wheat germ
	541

543
	17.2

19.4
	21.6

21.5
	3.2

3.4
	222

220
	4.3

4.5
	118.7

118.7
	0.9

0.9

	Rava appam
	STD

15%

Wheat bran
	478

462
	6.9

6.6
	20.9

20.7
	0.1

0.6
	16.7

25.1
	1.8

1.8
	0

0
	0.6

0.4


STD - Standard Recipe

a. Chapathi


The calculated nutritive value of chapathi of  362 kcal of energy, protein, 11.3 g of fat, 1.5 g of fibre, 38 mg of calcium, 8.9 mg of iron and 23mg of  beta-carotene. Incorporation of wheat bran at 20 per cent level was the most acceptable level and nutrient content is enhanced due to fibre and calcium content of 1.9 g and 42 mg respectively. Energy, protein, fat, iron and beta-carotene content were reduced 343 kcal, 8.8 g, 3.5 mg and 17 mcg respectively due to addition of content of wheat bran. Thiamine also low (0.2 mg) when compared with standard chapathi value of 0.3 mg.
b. Dosai


The calculated nutrient content of standard dosai comprised of                  522 kcal of energy, 12.4 g of protein, 10.7 g of fat, 0.4 g of fibre, 47 mg of calcium, 109 mg of iron, 9.5 mcg of beta-carotene and 0.3 mg of thiamine on incorporation of wheat germ at 15 per cent level which was found to be most acceptable, nutrient composition enhanced. The protein, fat and energy values were improved 14.4 g, 11.7 g and 529 kcal respectively. Fibre content increased to 0.5 g, calcium and iron content also increased to 51 mg and             2.5 mg, thiamine improved to 0.5 mg.

c. Idli


For idli incorporation of wheat germ at 20 per cent level was the (most acceptable level of incorporation) and improved the protein content from  10.8  g to 11.7 g due to gluten content, fat content also increased from 0.6 g to 1.6 g and the energy value decreased from 345 kcal to 302 kcal. Calcium content was decreased from 45 mg to 37 mg, beta-carotene reduced from 9.5 mcg to 3.8 mcg. There was no change in thiamine content of              0.2 mg.

d. Oats uthappam


The calculated nutrient content of oats uthappam was found to contain 541 kcal of energy value, 17.2 g of protein, 21.6 g of fat, 3.2 g of fibre,              3.2 mg of calcium, 22 mg of calcium and 4.3 mg of iron, 118.7 mcg of                beta-carotene, 0.9 mg of thiamine and 9 mg of vitamin C. Incorporation of 15 per cent wheat germ found to be the most acceptable level. Incorporation of wheat germ improved protein to 19.4 g, but fat content decreased to              21.5 g, energy content improved from 543 kcal and fibre also increased to 3.4 g. Iron increased to 4.5mg, but calcium decreased to 220 mg.                          The beta-carotene, thiamine and vitamin C remained same as 118.7 mcg,            0.9 mg and 9 mg respectively.

e. Rava appam


Rava appam was most accepted at 15 per cent of wheat bran incorporation level. This incorporation improved the fibre and calcium content to 0.6 g and 25.1 mg. Other nutrients energy, protein, fat, iron and thiamine were decreased to 462 kcal, 6.6 g, 20.7 g, 1.8 mg, 0.4 mg respectively. Vitamin C remains same in both standard and 15 per cent wheat bran incorporation as value 1.5 mg.

2. Nutrient content of pulse based preparations

The nutrient content of the most acceptable level of incorporation in selected pulse based recipes were calculated and values are presented along with the nutrient content of standard recipes in Table XV.

TABLE XV

NUTRIENT CONTENT OF THE HIGHLY ACCEPTABLE PULSE BASED PREPARATIONS 

	Recipes
	Highly acceptable Recipe 
	Energy (Kcal)
	Protein (g)
	Fat (g)
	Fibre (g)
	Calcium (mg)
	Iron (mg)
	Beta-carotene (mcg)
	Thiamine (mg)

	Black gram dhal vadai
	STD

10% of

Wheat bran
	379

369
	25.4

23.2
	2.4

2.2
	2.2

2.5
	210

201
	4.6

4.8
	118

114
	0.4

0.3

	Boli
	STD

10%  of

Wheat bran
	581

564
	21.2

11.3
	6.6

6.0
	1.0

1.2
	1.9

8.8
	69.5

54.2
	109.2

96.3
	0.9

0.8

	Peserattu dosai
	STD

20%  of

Wheat germ
	554

566
	5.1

27.7
	21.8

22.9
	5.0

1.8
	128

111
	4

1.2
	94

75.8
	0.4

0.5

	Adai
	STD

10%  of

Wheat bran
	532

522
	17.1

15.6
	11.3

11.1
	1.3

1.5
	65

60
	2.6

2.5
	96.5

87.6
	0.2

0

	Maida dhal ussily
	STD

10%  of

Wheat bran
	608

597
	19

19.7
	12.6

12.2
	0.9

1.1
	75

65
	4.6

4.4
	160

146
	0.2

0.1


STD –Standard recipe

a. Black gram dhal vadai


Standard recipe contributes 379 kcal of energy, 25.4 g of protein,     2.4 g of fat, 2.2 g of fibre, 210 mg of calcium, 4.6 mg of iron, 118 mcg of beta-carotene and 0.4 mg of thiamine but in incorporation of wheat bran at 10 per cent level (most acceptable level of incorporation) there was an improvement in fibre and iron content to 25 g and 4.6 mg respectively. Energy, protein, fat, calcium, beta-carotene and thiamine were reduced to 369 kcal, 23.2 g, 2.2 g, 201 mg, 114 mcg and 0.3 mg respectively due to fibre content.

b. Boli


Incorporation of wheat bran in boli at a level of 10 per cent (most acceptable level) improved the fibre and calcium content to 1.0 g to 1.2 g and 1.9 mg to 8.8 mg respectively. Energy value decreased from   581 kcal to 564 kcal, protein decreased from 29.2 g to 11.3 g, fat content lowered             6.6 g to 6.0 g, iron decreased form 69.5 mg to 54.2 mg, beta-carotene decreased from 109.2 mcg to 96.3 mcg and thiamine also decreased to               0.9 mg to 0.8 mg. It might be due to fibre content of the recipe.

c. Peserattu dosai


In peserattu dosai, most acceptable level of incorporation was found to be 20 per cent which improved protein content from 5.1g to 27.7 g, energy value from 554 kcal to 566 kcal. Fat content of recipe before and after incorporation were found to 21.8 g and 22.9 g respectively.                    Fibre content of recipe was lowed from 5.0 g to 1.8 g and calcium was decreased form 128 mg to 111mg. Beta-carotene content of the recipe decreased from 94 mcg to 75.5 mcg and iron content also decreased from              4 mg to 1.2 mg. Thiamine content improved from 0.4 mg to 0.5 mg from the standard value.

d. Adai


The calculated nutritive value of standard adai was 532 kcal of energy,17.1g of protein, 11 g of fat, 1.3 g of fibre,65 mg of calcium, 2.6 mg of iron, 96.5 mcg of beta-carotene and thiamine was 0.2 mg but after the incorporation of wheat bran at 10 per cent level (most acceptable level of incorporation). Fibre content improved to 1.5 g but energy, protein, fat, iron, calcium, beta-carotene, were reduced to 522 kcal, 15.6 g, 11.1 g, 2.5 mg,                  60 mg and 87.6 mcg respectively. Thiamine was reduced after incorporation of wheat bran at 10 per cent level.
e. Maida dhal ussily
After incorporation of wheat bran at 10 per cent (most acceptable level of incorporation), protein content improved from 19 g to 19.7 g, fibre content increased from 0.9 g to 1.1g. Rest of the nutrients, energy, fat, calcium, iron, beta-carotene and thiamine were decreased before and after incorporation were 608 kcal and 597 kcal, 12.6 g and 12.2 g, 75 g and 65 g, 4.6 mcg and 4.4 mcg, 160 mg and 146 mg and 0.2 mg to 0.1mg respectively.

3. Nutrient content of vegetable based preparations 


The nutrient content of the most acceptable level of incorporation recipes was calculated and presented in Table XVI in comparison with the calculated value of the standard recipe (using Nutritive value of Indian Foods, ICMR, 2006).
TABLE XVI

NUTRIENT CONTENT OF THE HIGHLY ACCEPTABLE VEGETABLE BASED PREPARATIONS

	Recipes
	Highly acceptable recipe
	Energy (Kcal)
	Protein (g)
	Fat (g)
	Fibre (g)
	Calcium (mg)
	Iron (mg)
	Beta-carotene (mcg)
	Thiamine (mg)

	Stuffed mushroom omelette
	STD 

10% of

Wheat grass juice
	341

343
	18.6

18.6
	26.6

26.6
	2.0

2.1
	75

77
	34.9

34.9
	908

933.6
	0.1

0.1

	Vegetable bajji
	STD

15% of

Wheat bran
	520

557
	20.4

21.7
	5.4

5.5
	4.6

5.2
	217

228
	6.8

7.2
	232.9

232.9
	0.3

0.3

	Wheat rava kichadi
	STD

10% of

Wheat bran
	491

516
	12.1

12.9
	10.8

10.8
	1.0

1.4
	2.0

9.0
	65.3

65.6
	454.8

454.8
	0.1

0.1

	Vegetable Kolukattai
	STD

15% of

Wheat bran
	413

450
	7.4

8.7
	5.5

5.6
	0.6

1.2
	36

47
	0.9

0.4
	338.2

338.2
	0

0

	Masal dosai
	STD

10% of

Wheat grass juice
	558

600
	10.1

10.1
	20.5

20.5
	0.9

1.0
	43

45
	1.6

1.6
	26

51.6
	0.1

0.1


STD –Standard recipe 

a. Stuffed mushroom omelette


Mushroom omelette was highly accepted at 10 per cent levels of wheat grass juice incorporation. Incorporation improved the energy value form 341 kcal to 343 kcal, fibre from 2.0 g to 2.1g but protein, fat, iron, thiamine and vitamin-C were remained same before and after incorporation and the values were 18.6 g, 26.6 g, 34.9 mg, 0.1mg and 8 mg respectively. The calcium and beta-carotene content were increased to 77 mg and                933.6 mcg respectively.

b. Vegetable bajji


After incorporation of wheat bran at 15 per cent (most acceptable level of incorporation) the nutrient content of energy, protein, fat, fibre, calcium, iron were improved to 55 kcal, 21.7g, 5.5 g, 5.2 g, 228 mg and           7.2 mg respectively. Beta-carotene, thiamine and vitamin C were same before and after incorporation and having the value of 232.9 mcg, 0.3 mg and 27 mg respectively.

c. Wheat rava kichadi


In wheat rava kitchadi, the highly acceptable level of incorporation was found to be 10 per cent which improved the protein content from 12.1g to 12.9 g. Energy value of recipe before and after incorporation were found to 491 kcal and 516 kcal respectively. Similarly fibre content increased from 10.0 g to 1.4 g, calcium improved from 2.0 mg to 9.0 mg, iron increased from 65.3 mg to 65.6 mg. Fat, Beta-carotene, thiamine and vitamin C contents were same before and after incorporation of wheat bran were the values are 10.8 g, 454.8 mcg, 0.1mg and 12 mg respectively.
d. Vegetable Kolukattai


The calculated nutrient content of standard vegetable kolukattai was               413 kcal of energy, 7.4 g of protein, 5.5 g of fat, 0.6 g of fibre, 36 mg of calcium, 0.9 mg of iron, 338.2 mcg of beta-carotene, 27 mg of vitamin C but after incorporation of wheat bran at 15 per cent level (most acceptable level of incorporation) protein, energy, fat, fibre, calcium content were increased to 8.7 g, 450 kcal, 5.6 g, 1.2 g, and 47 mg respectively. Iron content was reduced to 0.4 mg. Beta-carotene and vitamin C content 338.2 mcg and              27 mg were same before and after incorporation of wheat bran at 15 per cent level.

e. Masal dosai


After incorporation of wheat grass juice at 10 per cent (most highly acceptable level of incorporation). Energy value of standard recipe improved from 558 kcal to 600 kcal, fibre also improved from 0.9 g to 1.0 g. Similarly the calcium and beta-carotene also improves from 43 mg to 45 mg and from 26 mcg to 51.6 mcg. 10.1g of protein, 20.56 g of fat, 1.6 mg of iron, 0.1mg of thiamine and 19 mg of vitamin-C were same before and after incorporation of wheat grass juice at 10 per cent level.        

There is no doubt that this research would prove interesting for promotion of more and more use of wheat and its fractions in our daily dietaries.  Widespread use of wheat and its fractions thereby bridge the gap between the production and consumption of wheat.  As the functional food, wheat provides generous amount of macro and micro nutrients and are capable of easy enrichment and producing a number of cooked products.  The economics, palatability and potential capability have made the task of nutritionists to popularize wheat consumption easier.
V SUMMARY AND CONCLUSION


Health as a personal quality, has been highly valued and perused throughout the history of mankind. The healthy wellbeing of the mankind solely depends on the consumption of quality foods and their nutrient content. Like other macro and micronutrients, dietary fibres also have nutritional significance, as they are possessing many health benefits due to its useful curative properties. Cereals are the staple foods of Indians and included variety of cereals in their routine dietaries. Among various cereals, wheat occupies major part and contributes many health benefits.


Wheat is the world’s most widely cultivated food crop. In India, it is the second important staple food and part of the daily diet in many homes and comes in various forms like breakfast/dinner items using all parts of wheat  grain including bran, germ and endosperm and its                    by-products.

 Wheat bran is the coarse outer layer of the wheat kernel. It has very high soluble fibre and prevents the risk of many health disorders and also reduces the occurrence of disease conditions. Wheat bran makes a healthy addition to our daily dietary pattern. The “germ” refers to the core embryo or heart of the kernel. Wheat germ is fat fighting and can be part of weight loss. It also reduces the blood cholesterol level and risk of cardio vascular problems. Wheat grass juice is called the “King of the juices” by Dr. James Balch. It contains a full spectrum of vitamins and minerals. It is also referred  as “Blood of plants” because the chemical composition of chlorophyll and hemoglobin is remarkably similar. It plays a major role in breaking down fats, undertaking biological functions and assist hugely in weight loss. To achieve nutritional and health benefits from the wholesomeness of wheat, it important to choose wheat products made from the entire wheat.


Therefore it was thought of interest to incorporate this highly functional, flexible, neutraceuticals and nutritious food item in our routine dietaries by having proper knowledge of its acceptability in terms of sensory evaluation and its nutrient content.


Fifteen commonly prepared Indian recipes were identified through household survey and were selected for the acceptability trials. Wheat bran, wheat germ and wheat grass juice were incorporated at 10, 15 and 20 per cent levels in each recipes individually by substituting cereal quantity. They were put forth for acceptability trials using a five point score card for sensory attributes like appearance, colour, flavour, texture and taste. The recipes at the most acceptable level of incorporation were selected for nutrient calculation. The main nutrients calculated were energy, protein, fat, fibre, calcium, iron, beta-carotene, thiamine and vitamin C. The salient findings of the present study are summarized as follows:

1. Socio-economic profile

· Nuclear family system was seen among 76 percent of the families of the subjects and 24 percent were in joint family system.

· Seventy two percent of the families had less than four members, 20 percent of the families had five to six members and eight percent of the families had more than seven members in their families.

· Most of the selected subjects were full time home makers (44 percent), 40 percent of them were gainfully self-employed and rest of them were engaged in government and non government organization.

2. Dietary pattern

· Out of 50 subjects, 63 percent were non vegetarians, 32 percent were vegetarians and five percent were ova vegetarians.
· Seventy eight percent of the subjects were planned their meal previously and 22 percent took on the spot decision. Based on likes and dislikes of the family members, 48 per cent decided their meals.

· Cereal based recipes, cereal and pulse combined recipes and cereal, pulse and vegetables based recipes were identified and five recipes were selected in each preparations.
· Most of the subjects used combination of moist, dry heat cooking methods and also pan, shallow and deep fat frying were used for variety of preparations.

· Data revealed that 89 percent of the subjects mainly used refined sunflower oil and 78 percent of them used refined groundnut oil for their food preparations.
2. Incorporation of wheat bran, germ and wheat grass juice the selected  recipes 
· In cereals, value addition is easy, accessible and convenient to enrich the nutrient content. Wheat is the most important functional foods, possessing many macro and micro nutrients in an appreciable manner. In cereal based recipes, wheat bran, wheat germ and wheat grass juice were incorporated at various level and the recipe which obtained maximum scores in acceptability trials considered as the highly acceptable recipe and used for the calculation of nutrient content. 
· In chapathi preparation, wheat bran incorporated at the level of 20 per cent was highly acceptable and scored 4.05 as the mean score. In rava appam, wheat bran incorporation was 15 per cent and product was considered as the highly acceptable. It might be due health conciousness of the subjects. Bran is valuable for its health benefits in terms of its dietary fibre content. 
· In the fermented product of uthappam, idly and dosai, wheat germ incorporated at 10 per cent level were highly acceptable and scored 4.03, 4.08 and 4.14 as the mean scores respectively. During fermentation period, the products acceptability was enhanced due to changes in taste, texture and flavour. Minimum level of incorporation increased the acceptability scores. At the high level of incorporation, texture and flavour were altered and panel members were not entertained to give maximum points, though the wheat germ is packed with minerals and several vitamins.                Germ also has high oil content and subsequently a high level of vitamin E, a powerful antioxidant.  
· In wheat grass juice incorporated cereal based recipes, appearance was not highly acceptable due to its green colour. High concentration of chlorophyll gave product in dark green colour, which was not accepted by the panel members. When colour of wheat grass juice and fibre content of wheat bran were accepted using repeatedly. Repeated usage helps to accept the products and enjoyed the maximum benefits of products.
· Vegetarian diet has an attractive quantum of protein when pulses are consumed in adequate quantity cereal (wheat) protein and pulse protein are complemented with each other and produced complete protein for maximum utilization. Gluten content of wheat is an additional bonus for increasing protein content of recipes developed for acceptability trials especially pulse based recipes.

·  In pulse based recipes, wheat bran, germ and wheat grass juice were used to incorporated in different levels, in all the pulse based recipes of maida dhal ussily, black gram dhal vadai, boli, peserattu and adai. Wheat bran was well blended and got maximum scores when compared to wheat germ and wheat grass juice. In wheat bran incorporated pulse recipes, the texture was enhanced and gave attractive texture colour and appearances. Level of incorporation of wheat bran was varied in each recipes but score was high when compared to wheat germ and wheat grass juice.  
· In germ incorporation, texture was not crisp and was soft whereas in wheat grass juice due to addition, colour was affected and turned to be green in colour and it might be due to presence of chlorophyll. The colour was tolerated, the nutrient content will be high and have maximum availability of the nutrients. 

· Vegetables are valuable for vitamins, minerals and fibre content. Due to incorporated of wheat bran, germ and grass juice, the nutrient content was increased in the recipes of vegetable. 
· In stuffed mushroom omelette and masal dosai, the acceptability scores were high when wheat grass juice was incorporated at the level of 10 per cent and 20 per cent respectively. The colour of these products was attractive, due to presence of chlorophyll of the wheat grass juice. 
· On deep fat fried item of vegetable bajji and shallow cum steamed item of kolukattai, wheat bran at 15 per cent level of incorporation was highly acceptable and scored maximum acceptability score of 4.08 and 3.21 respectively. In wheat rava kichadi, wheat bran at 10 per cent level of incorporation was acceptable and obtained the maximum for acceptability and the score was 4.5. In these preparation minimum incorporation of wheat bran turned to secure maximum scores.

· Nutrient content of the standard recipes and wheat bran, germ and wheat grass juice incorporated recipes was calculated. Addition of wheat bran, germ and wheat grass juice increased   the macro and micro nutrient content including phytonutrients, antioxidants of beta carotene, vitamin C and vitamin E of the selected recipes.
From the results obtained, it is evident that wheat bran, germ and grass juice can be blended in common recipes. So, we can be successfully included liberally in our daily dietaries and make the recipes nutritionally sound. Additional benefits due to consumption of wheat bran, germ and wheat grass juice helps to maintain the quality of healthy life and preventing the occurance of disease conditions.

Recommendations for further study are:

1. Ways of incorporating wheat and its fractopms in the recipes in the most acceptable forms need to be explored.

2. Further study should be conducted to improve shelf life and analyse the nutrient content of wheat bran germ and grass juice incorporated recipes 
3. Dietary department of health centers and hospitals may be encouraged to use wheat and its fractions in the preparation of normal and therapeutic diet, wherever it is applicable and

4. Health personnel including nutritionists need to be popularized the consumption of wheat and its fraction in our routine dietary pattern.
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APPENDIX II
RECIPES SELECTED FOR INCORPORATION

CEREAL PREPARATIONS
CHAPATHI
Ingredients
Wheat flour

:
80g

Salt


:
to taste

Oil


:
to fry
Procedure

1. Sieve the flour make a dough with salt.

2. Knead the dough until it is soft and spongy. Kept for 20 minutes.

3. Place the tawa on fire, heat it.

4. Take small pieces of dough and roll it out into chapatti of even thickness.

5. Place it on the hot tawa, cook  both sides.

6. Serve hot with any gravies.
DOSAI

Ingredients


Rice


:
100g


Black gram

:
25g


Salt


:
to taste


Oil                    
:          10ml 

Procedure

1. Soak the rice and black gram dhal separately for three hours. Grind the ingredients separately and mixed together with salt.

2. Allow to ferment overnight. Heat the pan and made a dosai with a batter. Serve with chutney or sambar.

IDLI

Ingredients


Rice


:
100g


Black gram

:
25g

Salt


:
for taste
Procedure

1. Parboiled rice and black gram are soaked separately in proportion of 4:1.

2. Grind separately into a fine paste but rice has to be coarsely ground.

3. The ingredients are mixed together. Salt is added. Allow it to ferment over night.

4. Idlis are made in steamed perforated containers.

 OATS UTHAPPAM

Ingredients

For Batter

Oats


:
100g granules
Sour curd

:
100ml

Salt


:
to taste
Asafetida

:
¼ tea spoon

Topping


Green chillies
:
1-2 chopped


Coriander

:
a few


Onion


:
25g


Tomato

:
25g


Pepper powder
:
¼ tea spoon


Salt


:
to taste

Procedure

1. Mix all ingredients andmake the batter in pouring consistency with water.

2. Keep the batter aside for ½ an hour.

3. At the time of preparation of uthappam and mix well.

4. Mix all ingredients of the topping together. Keep aside.

5. Heat and grease the  tawa.

6. Mix the batter well. Keeping the gas on low flame. Pour one small karchhi of batter on it. Spread the batter a little with a back of the karchhi, keeping it slightly thick. Make 3-4 small rounds on the tawa. Sprinkle a little topping on each and pour oil. Keep on low heat for a few seconds.

7. After the edges turn golden and under side is cooked turn the side carefully.

8. Remove from tawa after the other side also gets cooked and the onion turn a little brown.

RAVA APPAM

Ingredients

For batter

Rava



:
50g

Coconut milk


:
50g

Cardamom powder

: 
¼ teaspoon

Sugar



:
25g

Oil



:
to fry

Salt



:
t taste
Procedure

1. Soak the rava in coconut milk for few minutes.

2. Then add cardamom powder and sugar, Make it as a batter.

3. Heat the oil in the pan and pour small quantity of batter in it.

4. When it turn golden brown colour take it out from the oil.

5. Serve hot.

PULSE PREPARATIONS

BLACKGRAM DHAL VADAI

Ingredients

Black gram dhal

:
100g

Ginger chopped

:
½ teaspoon

Green chillies chopped
:
5 No

Cumin seeds


:
5g

Pepper seeds

: 
5g

Curry leaves


:
 a few

Oil



: 
to fry

Salt



:
to taste

Procedure

1. Soak the black gram dhal in water for 30minutes. Drain and grind to a smooth paste.

2. Add the chopped ginger, green chillies, cumin seeds, black pepper, curry leaves and salt.

3. Heat oil in a frying pan.

4. Apply oil on palm, spoon a ladle full of the batter on one palm and lightly flatten with the other into a 3 inch disc. Make a hole in the center.

5. Drop the vadai into hot oil, and fry till they turn brown and crisp.

6. Remove and arrange on a platter.

7. Serve it hot with chutney.

BOLI

Ingredients

Maida flour


:
50g

Bengal gram dhal

:
75g

Jaggery


:
20g

Cardamom


:
1g

Ghee



:
10g

Procedure

1. Cook the dhal, mash and mix with jaggery and Cardamom. Make  dough with maida and ghee and knead well.

2. Roll out into small poories.

3. Put a ball of the stuffings on a poories and cover it up.

4. Flatten it and roll it to round like chapathies.

5. Place it on a hot tawa turn it and cook serve hot.

PESERATTU DOSAI

Ingredient


Green gram



:
100g


Coconut (scrapped)


:
10g


Coriander leaves


:
a few


Salt




:
to taste


Green chillies


:
9


Oil




:
10ml


Rice




:
25 g

Procedure

1. Soak green gram whole over night

2. Soak rice 1 hour before grinding.

3. Grind whole green gram and rice separately. Mixed well both batter with salt, coriander leases, Green chillies and coconut scrapping.

4. Heat the tawa and make a dosai in it.


ADAI

Ingredients


Raw rice


:
100g


Red gram dhal

:
25g


Black gram dhal

:
25g


Pepper


:
5g


Pepper powder

:
1 tsp


Salt



:
for taste


Ginger


:
1 inch piece


Cumin seeds


:
1tsp


Asafetida


:
¼ tsp


Curry leaves


:
a few


Gingerly oil


:
10g

Procedure

1. Wash and soak the rice and dhal together for 2 hours.

2. Wash again, grind coarsely adding ginger pieces, pepper, cumin seeds, curry leaves, salt, asafetida and pepper powder.

3. Add just enough water to blend coarsely and keep in a bowl.

4. Heat a greased tawa, pour one ladle of the batter spread in a circulated motion towards the edges of the pan, slightly thicker than dosai.

5. Pour 2 teaspoon oil along the edges, keep for a minute or two.

6. With a spatula gently turnover the adai.

7. Make one small hole in the centre 7 pour 1 tsp oil along the edges.

8. Remove from the pan when it is golden in colour serve hot.
MADIA DHAL USSILY

Ingredients


Maida




:
100g


Bengal gram dhal


:
25g


Black gram dhal


:
10g


Red gram dhal


:
10g


Turmeric



:
2g


Onion




:
10g


Green chillies


:
5g


Tomato



:
25 g


Oil




:
10ml


Curry leaves



:
Little


Salt




:
for taste

Procedure:

1. Steamed the maida for 20 minutes. Add 1 tsp oil and salt in the maida and make it as a dough.

2. Made it as small balls and streamed the balls for 5 minutes. Soak the dhal for half an hour. Grind the dhal with green chillies and curry leaves coarsely.

3. Cut the onion and tomatoes into small pieces. Heat the pan with oil and fry the onion tomatoes with turmeric poser, add the steamed maida balls, dhal mixers with salt in the pan.

4. Serve hot.
VEGETABLE PREPARATIONS

STUFFED MUSHROOM OMELETTE

Ingredients


Mushroom


:
50g


Egg



:
3


Chilli powder


:
5g


Salt



:
5g


Tomato


:
25g


Onion



:
25g


Oil



:
10ml

Procedure

1. Wash and grate the mushroom, onion and tomato into a small pieces.

2. Heat oil in a pan and add chipped onion, tomato, chilli powder, salt and fry well.

3. Then add mushroom into the masala, beat the egg and add to the masala and make into batter.

4. Make omelette with the mixed batter.
VEGETABLE BAJJI

Ingredients


Raw banana



:
30g


Potato




:
50g


Brinjal




:
30g


Oil




:
for deep frying


Bengal gram flour


:
100g


Raw rice flour


:
25g


Red chilli powder


:
1 tsp


Asafetida



:
¼tsp


Salt




:
¼ tsp

Procedure

1. Wash and peel the skin of potato and banana. 

2. Raw bananas can be cut into flat thin long slices.

3. Potatoes and brinjal can be cut into thin round shapes.

4. Keep these vegetables read in a plate

5. To make the outer layer for the bajji, mix all the ingredients (ie) Sift together besan, raw rice flour, add red chilli powder, salt, asafetida and just enough water to make it to dosa batter consistency.

6. Heat oil in a Kadai. Dip each piece or vegetable in the batter thoroughly and deep fry in hot oil turning to both sides.

7. Three/four bajji can made at a time.

8. Remove from the oil and drain the excess oil.
WHEAT RAVA KICHADI
Ingredients


Wheat rava


:
100g


Carrot


:
20g


Beans



:
20g


Potatoes


:
20g


Tomatoes


:
20g

Onion



:
25g

Green chillies

:
3

Oil



:
10ml

Ginger


:
1 piece

Coriander leaves

:
 a few

Salt



:
to taste

Procedure

1. Grind together onion, ginger and green chillies to the fine paste.

2. Heat 1 teaspoon of oil add the wet ground masala and sauté for 2 minutes.

3. Add finely chipped mint and coriander leaves, fry well.

4. Add finely chopped vegetables, tomatoes, salt and ½ cup water and simmer till the vegetable are cooked.

5. In another frying pan heat the remaining oil add the remaining onion and are till soft.

6. Add 3 to 3½ cups water, salt and boil.

7. Add the wheat rava.

8. When it is well cooked add the cooked vegetable masala and remove from the heat.

9. Serve hot.
VEGETABLE KOLUKATTAI

Ingredients


Raw rice flour


:
100g


Salt




: 
for taste


Onion




:
25g


Curry leaves



:
a little


Oil




:
5ml


Carrot




:
15g


Capsicum



:
10g


Cabbage



:
10g

Procedure:

1. Heat the oil in a pan. Add the chopped onion, grated carrot, capsicum and cabbage and salt fry it.

2. Boil the water, add it in the raw rice flour and add the cooked vegetables and salt. Make it as dough.

3. Make the dough as a kolukattai and steamed then in idli streamer or idli cooker. Serve hot.
MASAL DOSAI

Ingredients

Rice                            
:
75g

Black gram dhal            
:
15g

Onion



:
20g

Green pees


:
10g

Oil



:
5ml

Salt



:
for taste

Green chillies

:
a few

Mustard seeds

:
for seasoning

Potato                        
:
50g

Procedure

1. Boil and peel the potato skin, wash it.

2. Heat the oil in tava, add mustard then onion and green chillies, when it turn brown colour mix the potato in it. Add the boiled green peas in it. Cook for few minutes.

3. Made a dosai in a tava. Till the dosa with a masala and fold it. Serve the masala dosai with chutney and sambar.
APPENDIX I

INTERVIEW SCHEDULE TO ELICIT INFORMATION ON FOODS COMMONLY PREPARED AT HOME
1. Name of the Investigator


:
 
2. Name of the Interviewee


:

3. Name and address of the head

of the family



:

a. Door No



:

b. Address



:

4. Composition of the family

:

5. Religion and caste 


:

6. Type of the family


:

	S. No
	Name of member
	Relation to the head of the family
	Marital status
	Age in years
	Education
	Occupation
	Income per month

	
	
	
	
	
	
	
	


7. Other sources of income: Rs / month
:

a. Business earnings


:

b. Receipts from properties

:

1. Land



:

2. Building



:

c. Income from Investments

:

d. Allowances from parents / in laws
:

e. Other earnings



:

Total family income


:

8. Monthly expenditure pattern:

	S. No
	Items
	Rupees spent
	Percentage of income

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
	Food

Clothing

House rent / Taxes

Education

Medicine

Fuel and light

Pan supari and Tobacoo and alcoholic drinks

Durable goods (furniture , utensils)

Transport

Other services

Remittances (debt repayment)

Savings

Recreation
	
	


9. Savings

	S. No
	Mode of savings
	Frequency of savings
	Total amount saved so far Rs.

	
	
	Weekly Rs.
	Monthly Rs.
	Yearly Rs.
	

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	Hundi

Post Office Savings

Bank Account

Insurance

Provident Fund

Government Bonds

Chit Funds

Shares

Others - specify
	
	
	
	


10. Do you maintain accounts for food expenditure?

Yes  


No  

If yes, in what form?

Daily  


Weekly  
 Monthly

11. Vegetarian / Non – vegetarian / Ova vegetarian  

12. Meal planning


Is planning done in advance?

	Yes
	No
	Reasons

	
	
	


If yes, what is the basis for planning?

a. Total family requirements

b. Money available and other items of expenditure

c. Likes and dislikes of family members

d. Any others

13.  Methods of cooking
	Food items
	Boiling
	Steaming
	Frying
	Stewing or Roasting
	others

	
	
	
	Shallow

fat
	Deep fat
	
	

	Cereals

Pulses

Greens

Vegetables

Eggs

Meat

Fish

Others
	
	
	
	
	
	


14. Types of fat foil and used

a. Sunflower oil


b. Ground nut oil 


c. Gingelly oil 


d. Palm oil



e. Vanaspathy

f. Ghee                     
