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I  INTRODUCTION


Healthy diet and lifestyle promotion is the need of the hour to reduce the global burden of non communicable diseases. Consumption of adequate quantities of safe and good quality foods together make up a healthy diet.


Diets evolve over time, being influenced by many factors and complex interactions. Income, prices, individual preferences and beliefs, cultural traditions as well as geographical, environmental, social and economic factors  interact in a complex manner to shape dietary consumption pattern.


A tremendous change in our lifestyle over the past two decades has left an indelible mark in the eating behaviour of population groups. Lifestyle of people is often shaped by environmental factors. Traditional foods have been willfully replaced by ready to eat foods. Preparations in homes are often done away and orders placed for choice items in a nearby restaurant or cafe. Buying a plethora of items is much simpler than preparing food in a traditional kitchen. Outsourcing has become the order of the day and resorting to outsourcing of cooked food, has become an attractive strategy.

 
The thriving employment scenarios in which the husband and wife pursue careers and a nuclear family environment have created an ambience of severe shortage of time even for personal chores. Children, more likely eat foods that are readily available and easily accessible. Television viewing during meals, time constraints and ethnicity influence food patterns. (Heather, 2005).

 In the present times, it is the fast food craze that has created sensation all over. Fast food is one of the world’s fastest growing food types. It now accounts for roughly half of all restaurant revenues and continues to expand much more. People buy fast foods because it is cheap, quick and heavily promoted.

         Fast food is a growing component of the American diet, and the frequency of fast food use has increased dramatically since the early 1970’s. The number of fast food outlets has increased by about 300 per cent from 2001 onwards. Estimates by Paeratakul, et al., 2003 show that in 2001 there were about 2,22,000 fast food locations in the United States generating sales of more than $125 million. Fast foods are especially popular among adolescents who on an average visit a fast food outlet twice per week.


USDA Economic Research Service (ERS) estimates that the total food expenditures for all food consumed in the United States were $1.16 trillion in 2008. According to ERS, spending on food away from house in 2008 was 48.5 per cent. Restaurants account for about 78 per cent of all food away form home sales. According to National Restaurant Association, U.S adults purchase a restaurant snack or meal 5.8 times per week. Mc Donald’s which operates 30,000 restaurants in 119 countries serves 46 billion customers each day (www.world watch.com).


India’s fast food industry is growing by 40 per cent each year and is expected to generate over a billion dollars in sales in the near future. 


India is on the top ten list of frequent fast food eaters globally. According to the findings of the latest online survey by a leading international market research firm, over 70 per cent of urban Indians consume food from take away restaurants once a month or more frequently. The survey results indicate that, 66 per cent consider ‘hygiene and cleanliness’, as a criterion for selection, 24 per cent for quality of service and 22 per cent rely on their perception of whether a take away brand offers them healthy food options. (www.acnielsen.co.in).


When one utters the word ‘fast food’, ‘junk food’ is the word that pops up in our minds. Fast foods help people save the precious time and inexpensiveness become an added attraction.


Children are more prone to the advertisement gimmicks of the fast food chains and get tempted to try out their products. Easy to eat and lip smacking tastes, allure them away from healthy vegetables and home made nutritious food (www.worldwatch.com).

For generations, pasta has been a part of family traditions from week night meals to holiday feasts. The word ‘pasta’ means ‘dough’ in Latin. It is a generic term for variants of noodles, which is a food made from unleavened dough of flour, water and/or eggs. The word can also denote dishes in which pasta products are the primary ingredient served with sauce or seasoning.


There are approximately 3500 different shapes of pasta. Examples include spaghetti – (thin rods), macaroni (tubes or cylinder), fusilli (swirls) and lasagne (sheets). Two other noodles “gnocchi” and “spatzle” are sometimes considered pasta which are traditional in Italy. Pasta is categorized in two basic styles namely dried and fresh.  Dried pasta is made without eggs and can be stored for up to two years under ideal conditions while fresh pasta will keep for a couple of days in refrigerator.


The Italian cuisine is rich and varied in all its aspects, but pasta has been its pride and glory through much of its history. Italians lead the world as pasta consumers who consume 60 - 70 pounds of pasta per person each year. United States has the fourth place globally and they consume ten pounds of pasta per person per year. But the demand for consuming pasta is rising steadily.


The market for pasta and noodles in India increased at a compound annual growth rate of 16.3 per cent between 2003 - 2008. Chinese fast food entered the Indian market in an organized form from a decade back and has captured the taste buds of urban India. The dried pasta, noodles category   accounts for a share of 99 per cent in India (www.pr​.inside.com).


‘PASTA IS A HEALTHY CARB’: Enriched pasta holds a special place in the refined grain category. Due to its unique chemical structure, pasta is among the lowest ranked carbohydrate on glycemic index which play’s a role in preventing chronic lifestyle diseases (www.food.history.com).


The (National Pasta Association) NPA is the trade Association for United States pasta industry. Founded in 1904, the NPA’s mission is to increase consumption of pasta and promote it. 


Since 1995, October 25th is celebrated as World Pasta Day which is  an International celebration of ‘Pasta’ as a global food, consumed all over the world. World Pasta Day 2009’s focus was on ‘Pasta Meals on Every Family Table’. (www.worldpastaday.com)


According to a Japanese poll in the year 2000, instant noodles were the most important Japanese invention of the country. As of 2008, approximately 94 billion servings of instant noodles are eaten worldwide every year. China consumes 45 billion packages of instant noodles per year or 48 per cent of the world. Indonesia consumes 14 billion, Japan 5.1 billion per capita. South Koreans eat the highest number of instant noodles, 69 packages per year (www.naturalnews.com).

           Instant noodles are often criticized as being unhealthy or junk foods as a single serving is high in carbohydrate but low in fiber, vitamins and minerals.

Modern Science through improved vaccination, antibiotics, sanitation and medical attention has eliminated most of the infections and diseases, but  death from lifestyle diseases like heart disease and cancer are primary cause of death.


In India the situation is quite alarming. The World Health Organization has identified India as one of the nations that is going to have lifestyle disorder in future specially affecting the younger population. A study conducted   by the All India Institute of Medical Sciences shows the incidence of hypertension, obesity and heart disease increasing at an alarming rate (Rudra, 2007).


India is number one with cardiac patients. By 2015, 50 million people in India will suffer from heart problems and the number is expected to double by 2020. Heart attacks kill one in every ten Indians. 
Thirty one per cent of urban Indians are obese. Thirty million patients suffer from diabetes. Hypertension and stress account for more than 50 per cent of heart ailments. Hundred million people in India have high blood pressure, over 40 per cent of Indians have high lipid levels that are major risk factors of heart disease (Sassi and Hurst , 2008).

            Lifestyle and dietary pattern changes had led to the emergence of fast, ready made and convenience foods in the market easing the burden and drudgery of housewives who have become career women. Extruded products like noodles and pasta are all time favorites for all age groups. Children and adolescents are happy and contended if they eat pastas and noodles even for all three meals a day. The ease in preparation makes it a favorite recipe for the mother also.


The increased consumption of extruded products raises the question of nutritional quality due to its high carbohydrate content and lack of adequate proteins, vitamins and minerals. Eating right every time is essential. With the up rise in the lifestyle diseases like diabetes, cardio vascular diseases, and most of all obesity, the forerunner of many chronic diseases it is imperative to make a drastic change in the quality of foods we eat which should be wholesome. Antioxidants like vitamin C, A, and E have been proven to have beneficial effects in prevention of lifestyle diseases. Including natures readily available nutrients will be a suitable strategy to curb these diseases at the early stages of life.

 
Besides being a source of nutrients, foods are a rich source of bioactive phytochemical or biocompounds. Studies carried out during the past two to three decades have shown that antioxidants have an important role in preventing cancer, diabetes, cardio vascular diseases and hyper cholesterolaemia. The major class of phytochemical with diseases preventing potential are antioxidants such as vitamin C, E, A, others being carotenoids and phenolic compounds (Rao, 2003).

Antioxidants are substances or nutrients in our foods which can prevent or slow the oxidative damage to our body. When our body cells use oxygen, they naturally produce free radicals which can cause damage. Antioxidants act as “free radicals scavengers” and hence prevent and repair damage done by these free radicals. Health problems are all contributed by oxidative damage. Antioxidants may also enhance the immune defense and therefore lower the risk of cancer and infection.(www.worldwatch.com).

It is well known that India, the cradle of ancient civilization had acquired immense knowledge on the nutritional and medicinal properties of large number of products through its traditional systems. In the recent years the use of alternative and integrated medicine therapies especially natural dietary supplements, are given wide acceptance. The pharmacy and food industry is exploring the possibilities of developing newer formulations viz nutraceuticals and functional foods as an alternative to modern medicine (Dinesh, 2010).

Studies on human nutrition are presently focusing on the aspects of prevention of nutritional disorders and also protection from disease. Thus preventive medicine through food has been receiving preference for enhanced health status and disease resistance. The latest technologies for such specialized foods are functional foods, nutraceuticals, pharma foods, designer foods, chemo preventers and phytochemicals. Functional food is a    food that has a component incorporate in it to give a specific medical or physiological benefit other than being purely nutritional benefit. A nutraceutical is one which provides health benefits from the food benefit (Ravishankar, 2010).

When fast foods are cooked or prepared using scientific intelligence with or without knowledge of how or why it is being used, the food is called ‘functional food’. Thus, functional food provides the body with the required amount of vitamins, fats, proteins, carbohydrate etc. needed for its healthy survival (www.aapsj.org). About 15,000 new value added products are introduced each year. (Value Added Agricultural, Michigan State University Extension)

Therefore, promotion of extruded products rich in antioxidants, as functional foods will be a welcoming approach as they fulfill the twin advantages of satisfying the emotional and nutritional needs of the customer. Extruded products like noodles can be used to add value in the form of antioxidants and hence the study was taken up with the following objectives:
A. Study the popularity of extruded products.
B. Develop value added antioxidant rich extruded products.

C. Assess the acceptability of the extruded products and promote the      developed product in a non-commercial food service.
II REVIEW OF LITERATURE


The literature pertaining to the study on “Development and Acceptability of Value Added Extruded Products” is reviewed under the following headings:

A.  Nutrition Transition – New Trends in the Global Diet

B. Diet – Link To Lifestyle Diseases

C. Antioxidants – Nature’s Medicine

D. Value Added Products – From Best to Better

A.  NUTRITION TRANSITION - NEW TRENDS IN THE GLOBAL DIET


Changes in the diet patterns of work and leisure – often referred to the ‘nutrition transition’ are contributing to the casual factors underlying non communicable diseases. Moreover, the pace of these changes seems to be accelerating, especially in the low income and middle income countries.


The dietary changes that characterize the ‘nutrition transition’ include both qualitative and quantitative changes in the diet. The adverse dietary changes include shifts in the structure of the diet towards a high energy density diet with a greater role for fat and added sugars. Greater saturated fat intake, reduced intakes of complex carbohydrates and dietary changes are compounded by lifestyle changes that reflect reduced physical activity at work and leisure time (FAO, 2001).


Several studies have indicated that adolescent’s dietary behavior are changing from traditional rice and plant based diet to a western, high fat and animal food diet (Kim et al., 2000; Lee et al., 2002; Park et al., 2003). Adolescents have poor eating habits or behaviors, including skipping meals, snacking, eating out frequency and dieting (Choi et al, 2007).

From onion rings to double cheese burgers, fast food is one of the world’s fastest growing food types. It now accounts for roughly half of all restaurant revenues in the United states and continues to expand these and in many other industrial countries. Some of the most rapid growth is occurring in the developing world, where it is radically changing the way people eat.


Meals devoured in desks are replacing household fare enjoyed with family and friends. Around the world, traditional diets and recipes are yielding to sodas, burgers and other highly processed, fuelling global epidemic of obesity, diabetes and other chronic illness. China is new home to 800 Kentucky Fried Chicken and 100 Pizza Huts (www.worldwatch.org)


Local fast food environment has been increasing. Studies have assessed the relation between the presence of fast food restaurant and consumption to be positive (Paquet et al, 2006).The availability of fast food shops, restaurants and convenience stores affects adolescent dietary intake of fruits vegetables, high fat foods and junk foods and soft drinks.  Availability of shops were positively associated with high consumption of fat foods. Negative association of perceived availability of restaurants with intakes of vegetables and fruits were observed (Hosy et al, 2006).

Understanding the reasons that people have for choosing their foods and why these choices vary, may affect the dietary advice and assumption about the nutrient adequacy of food intake by use of food choice map (Sevenhuysen and Gross, 2003).

With the growing problem of childhood obesity, recent research has began to focus on family and social influences on children’s eating patterns. Research has demonstrated that children’s eating pattern are strongly influenced by characteristics of both the physical and social environment.  Additionally, characteristic of the social environment, including various socio economic and socio cultural factors influences the types of foods children eat. Mealtime structure is also an important factor related to children’s eating patterns. 
Meal time structure includes social and physical characteristic of mealtime including whether families eat together, television viewing during meals and the source of food (example restaurants). Parents also play a vital role through their behavior, attitudes and feeding styles. Interventions aimed at improving children’s nutrition need to address the variety of social and physical factors that influence children’s eating habits (Nicklas,2006)

Six hundred and eighteen students in Korea were investigated for dietary habits, nutritional knowledge and consumption patterns of convenience foods. 73.8 per cent students skipped breakfast. Self reported problems in eating habits included eating meals irregularly. 52.4 per cent overeating 21 per cent, prejudiced meal 12.4 per cent and 7.4 per cent skipping meal. Favorite snacks were biscuits and cup Rayon.  The mean consumption of convenience foods of students living at home was lower than that of students living in dormitories. The mean consumption of convenience foods correlated negatively with nutritional knowledge (Kyunghee, 2003).

Fast food has become a prominent feature of the diet of children throughout the world.  A survey of food was conducted on 6212 children and adolescents to examine the associations between fast food consumption and measures of dietary quality. 30.3 per cent of the total sample reported consuming fast food and was prevalent in genders, all racial / ethnic groups and all regions of the country. Controlling for socio economic and demographic variables, increased fast foods consumption was independently associated with male gender, older age, higher household incomes etc (Bowman, et al., 2004).

There has been a sustained increase in the demand for convenience foods and snacks over a number of years. Moreover, a greater volume of fast food is consumed in the United Kingdom than in any other country. New ‘healthy options’ example (pasta salad, corn on the cob, fruit bags) can now be purchased along with fast food, burger, chicken meals from fast food outlets (www.kfc.com, www.mcdonalds.com).

The United Kingdom fast food market is worth an estimated                    $7.82 billion annually amounting to an average spend of $20per month per adult. Due to busy consumer lifestyles and dual working families with children, emphasis is increasingly being placed on quick meal solutions. This has resulted in a market growth of 19 per cent in fast food. United Kingdom consumers tend to regard convenience and wholesomeness as polar opposites, rather than complementary type of food value (www.emeraldenisight.com, Monika, 2005).
Instant noodles were first marketed by Momofuku Amdo, a Taiwanese man in Japan on August 25th, 1958 under the trade name Chikun Ramen. Another milestone was reached in 1971 when Nissin introduced the cup noodles, to which boiling water could be added to cook the noodles. Further innovations included adding dried vegetables to the cup, creating a complete instant soup dish (www.instantnoodles.com).

People from many different nations eat pasta. One common myth asserts than Marco Polo introduced pasta to Europe.  He allegedly brought the well loved food from China in the late thirteenth century. Another myth asserts that when Italians emigrated, they brought their pasta with them and it found its way into everyone’s life styles, a worldwide comfort food that today we take for granted.

It is widely held that children ‘eat what they like’ and research has repeatedly shown that children’s food preferences are highly predictive of their intake (Birch, et al 2007, Roderigo et al,2003)

A total of 1291 children of 4-16 years, by use of questionnaire were approached. Some age difference was apparent in liking for categories of food, although the effects were not linear. Children’s food preferences overall are not consistent with a healthy diet. Interventions should focus on increasing the familiarity, availability and acceptability of healthy foods and should be mindful of the need to target messages for boys who have less healthful food preferences than girls at all ages (Lucy et al., 2005).

Unfortunately, the foods that children like most are rarely of high nutritional value. In France, where majority of 9-11 years old children still eat traditional ‘family dinners’ a recent study found that the self reported ‘Top 10’ foods included French fries, chocolates, pizza, cake and ice creams                (Bellisle et al., 2001).

Convenience driven health rejecters, representing 29 per cent of the population, are likely to rank convenience above health when choosing what to eat. Their relatively short term outlook in life means that they often look to food for immediate gratification and stimulation and enjoy eating out regularly (www.aapsj.org).

B. Diet – Link with Lifestyle Diseases


The concept of well being has become increasingly important since the acknowledgement that there is more to health than the absence of disease. (Andrew, 2005).

A disease associated with the way in person or group of people lives is known as lifestyle diseases. Lifestyle diseases are those that appear to become ever more widespread as countries become more industrialized. These are different from other diseases because they are potentially preventable and can be lowered with changes in diet, lifestyle and environment. These diseases include hypertension, heart diseases, obesity and diabetes (Bhatia, 2008).

 WHO states that heart diseases will be the single greatest ‘killer’ in India by 2015. Fifty million people in India suffer from heart problems and the number is expected to double by 2020. Thirty one per cent of urban Indians are obese and hundred million people in India have high blood pressure (Stanelli, 2007).

A renowned cardiologist Dr. R.K.Kashiwal, New Delhi, stated that ‘Lifestyle Diseases pose a greater threat to ordinary Indians than even HIV/AIDS. Quoting a Lancet report, he warned India would account for 60 per cent of the world’s cardiovascular diseases by 2020. ‘One third of our population is obese children and adults, both in urban and rural areas are increasingly becoming prone to lifestyle diseases.

World Health Organization consultant Anthony Rodgers of the University of Auckland, opine that conditions like high blood pressure and high cholesterol are much more prominent in developing countries than previously thought. Their impacts in developing nations are only recently being investigated.

Every one needs a balanced diet of proteins, carbohydrates, fats, fiber, vitamins, minerals and amino acid everyday. The right diet can strengthen the muscles and bones and improve overall health and for normal growth and functioning of the body (Leigh, 2008).

The relationship between diet and health can be examined at the level of food components, foods and dietary patterns. Until recently the study of food components particularly nutrients, has been a dominant approach in nutritional epidemiology. (Willett et al., 2008).

To assess the relation between adherence to a Mediterranean diet and the incidence of diabetes among initially healthy participants, a prospective cohort was studied with estimates of sex, age, years of education, energy intake, body mass index, physical activity and sedentary habits. 11,3,380 Spanish university graduates were followed up and it showed that the   participants who adhered closely to Mediterranean diet had low risk of diabetes (Martivez et al., 2008).

Dietary patterns contribute to a better understanding of the relationship between diet and disease, which is important for public health practice such as developing targeted dietary interventions and educational programmes (Akin et al., 2006).

Demographic or socio-economic characteristics, (example: age, sex, education, income and ethnicity were also found to differ between dietary patterns (Aranceta et al., 2003; Sanchez et al., 2003).

In recent decades, the prevalence of lifestyle diseases like obesity, diabetes and cardiovascular diseases has increased worldwide. Recent data collected showed that more than 60 per cent deaths are attributed to lifestyle diseases (Sarrafzadegan et al.,2005).

Cardiovascular diseases caused about 34.3 per cent to 52 per cent of all deaths which increases with age and affected more women. People have changed their lifestyle and food habits and tried to shift from traditional food habits. Dietary energy has been increasing by 1000 kcal per capita per day (Belahsen and Rguibi,2003). An unbalance diet is a main risk factor for several chronic diseases (Thiele, et al., 2004).

Diets enriched with poly-unsaturated fatty acids have been shown to reduce the detrimental efforts of cholesterol on platelet aggregation, thus increasing the risk of myocardial infarction Dietary hempseed, a rich source of poly unsaturated fatty acids (PUFA) inhibits platelet aggregation under normal and hypercholesterolemia conditions. When hempseed is added to a cholesterol enriched diet, cholesterol, increased platelet aggregation returns to control levels (Procuik et al., 2008).

In a hospital based case control study of 500 subjects in Delhi, it was noted that dietary factors such as consumption of milk, nuts, saturated                oils, could play an important role in causing of coronary artery disease               (Lotfy et al., 2008).

Using dietary information from a food frequency questionnaire, two major dietary patterns namely ‘prudent’ and ‘western’ was analyzed with a result that a diet rich in fruits, vegetables, whole grains, legumes, poultry, fish and low in refined grains, potatoes, processed meats may lower cardiovascular disease (Fung et al., 2001).

A change in a person’s dietary pattern can produce an unbalanced nutrient intake. A study on 82 overweight and obese adults was done to check for biochemical parameters, anthropometric data, body fat ration, nutritional knowledge and dietary behavior. Outcome of body weight loss programme with a balanced dietary intervention indicated that it can be helpful in weight reduction (Guannjing et al., 2008).

As Shian and Yeh, 2006, opine, several aspects like high energy intake, high sweet snack, high energy drink consumption and low vegetable intake likely promotes fatness in children. 

The increased flow of goods, people and ideas associated with globalization have contributed to an increase in non communicable disease in the world. One response has been to encourage lifestyle changes with educational programmes thus controlling the lifestyle related diseases.                         A questionnaire was used to collect data regarding the relationship between food preference, nutritional value and frequency of consumption for both traditional and imported foods. Results show that the consumption of imported foods was unrelated either to food preferences or to nutritional value              (Evans et al, 2001).

Many epidiological studies have shown association between diet rich in carotenoids and a reduced incidence of many forms of cancer which led to the suggestion of antioxidant properties of these compounds which help to protect immune cells from oxidative damage thus enhancing their ability to detect and eliminate tumor cells (Hughes, 2001).

C. Anitoxidants – Nature’’s Medicine

The primary role of diet is to provide sufficient nutrients to meet the nutritional requirements of an individual. There is now increasing scientific evidence to support the hypothesis that some foods and food components have beneficial physiological and psychological effects over and above the provision of the basic nutrients. 

Today, nutrition science has moved on from the classical concepts of avoiding nutrient deficiencies and basic nutritional adequacy to the concept of ‘positive’ or ‘optimal’ nutrition. The research focus has shifted more to the identification of biologically active components in foods that have the potential to optimize physical and mental well being an reduce the risk of disease. 

Many traditional food products including fruits, vegetables, soya, whole grains and milk have been found to contain components with potential health benefits. In addition to these foods, new foods are being developed to enchance or incorporate these beneficial components for their health benefits or desirable physiological effects (Committee of experts on Nutrition Food Safety and Consumer’s Health, 2009).


The effect of food factors on health status has been recognized since antiquity. More recently epidemiological studies have led to fundamental research for unraveling the chemistry and mechanism of action of dietary phytochemicals and bioactives. Functional food and natural health products encompass a wide range of food and ingredients, with bioactives responsible for their efficacy in health promotion and disease prevention. Phenolic and polyphenolic compounds constitute an important class of secondary plant metabolites that act as free radical scavengers and inhibitors of LDL cholesterol oxidation and DNA breakage. Thus food factors from plant may be participating in human health promotion (Shahidi, 2004).


Phytochemicals present in food have shown significant prospects in the treatment and management of a vast array of human diseases. Reservatrol is an aromatic phytoalexin predominantly found in grapes, peanuts, berries, turmeric and reported to exhibit several physiological activities including anticancer, anti-inflammatory activities in humans (International Life Science Institute, 2008).

Studies indicate that supplementation with combination of antioxidants may modulate the functional capacity of mesophils and cytokine production by monocytes (Aimee et al., 2007).

Antioxidants are emerging as prophylactic and therapeutic agents. Several antioxidants like vitamin C, are found to be pharmacologically active as prophylactic and therapeutic agents for cancer, diabetes, cardiovascular diseases, neurodegenerative disorders and implicative in ageing which provides new anticipation for improvement of human health (Ratnam et al., 2006).

Antioxidant vitamins can protect low density lipoprotein from oxidation and high intakes or blood concentrations of these have been linked with a reduced risk of CVD. A high antioxidant vitamin status helps to prevent the initiation and progression of early atherosclerosis (Gale et al, 2001).
Antioxidants in foods and supplements are being widely promoted for their health benefits. Protection from heart diseases is one claim that seems compelling in light of scientific evidence and large scale observational studies (Tran, 2001).

Because carotenoids are excellent scavengers of oxygen and responsible for reactive oxygen species, substantial work was done concerning their potential role as antioxidant.  Carotenoids have emerged as the best single tissue  marker for a diet rich in fruits and vegetable and have a role in defining the optimal diet for human (Handelman, 2001).

Reactive oxygen species are widely involved in the etiology of many diseases as indicated by the signs of oxidative stress seen in those diseases. Antioxidants are hastened to be supporting evidence is the inverse association between, intake of beta-carotene and vitamin C and fruits and vegetables and risk of cancer and chronic heart diseases. With respect to other antioxidants there is incidence that supplements of vitamin C may have some ability to prevent cancer and chronic heart diseases.  Phytochemical and dietary fiber likely to play a greater role (Norman and Temple, 2000).

Vitamin C plays a crucial role in the formation of connective tissues and have the ability for absorption, transportation and storage of iron. It is popular for its antioxidant properties that can prevent degenerative disorders (www.science.direct.com).

Cancer chemo preventive agents identified in food and drinks include antioxidant, vitamins, minerals and other bioactive phytochemicals all of which can be obtained from fresh fruits, vegetables, leguminous seeds etc. These natural compounds are able to provide protection by preventing the metabolic activation of carcinogens or tumor promoters and improving immune system. 
Rutin, quercitin, chlorogenic acid, catechins, resveratrol are some of the anticarcinoganic, bioactive phytochemicals found in fruits and vegetables (Das, 2004).
Dietary polyphenols have been widely assumed to be beneficial to human health. These are commercially prepared and used as functional foods (Itagaki, 2005).  In the area of nutrition the term ‘functional food’ is widely used and this refers not only to the beneficial effects related to chronic disease but also to potential improved well being (Meshra, 2004).

Functional food has neither a precise nor a universal definition, rather our understanding of functional food is based on its beneficial effects on health promotion and/or disease prevention. According to Verschuren (2002), the inherent health promoting qualities of some foods are derived from the ancient cultural perception that such qualities come from the same source and serve the same purpose as its recognized nourishment. Indeed both Asian cultures and the Hippocratic principles of Western medicine share this concept.

At a symposium of the International Institute of Life Sciences, modern concepts of functional foods were prevented in their variety. Thus variety itself indicates the existence of histories of perceptions of functional foods by regulatory and scientific bodies and by the public at large (Saris et al., 2002).

The concept of functional foods was born in Japan. In the 1980’s health authorities in Japan recognized that an improved quality of life must accompany increasing life expectancy for the expanding number of elderly people in the population of health care costs was to be controlled. The concept of foods that were developed specially to promote health or reduce the risk of disease was introduced (Functional food Science in Europe, 2008).

Functional foods have not yet been defined by legislation in Europe.  Generally, they are considered as those foods which are intended to be consumed as part of the normal diet and contain biologically active compounds which offer the potential of enhanced health or reduced risk of disease. Examples of functional foods include foods that contain specific minerals, vitamins, fatty acids or dietary fiber, foods with added biologically active substances such as phytochemcials or other antioxidants and prebiotics that have live beneficial cultures. As interest in this category of foods is grown, new products have appeared and interest has turned to the development of standards and guidelines for the development and promotion of such foods (Scientific concepts of functional Foods, 2009).

As a consequence, consumers, health professionals, the food industry and scientists are gaining experience and understanding distinction health aspects of functional food and scientific and technological opportunities related to functional foods are emerging revitalized (Harris, 2002). Altogether, the intrinsic properties of whole, fortified, enriched or enhanced food that deliver health benefits, beyond conventional nutrients are taken into act while defining functional food.

Consumer interest in the relationship between diet and health has increased substantially. There is much greater recognition today that people can help themselves and their families to reduce the risk of illness and disease and to maintain their state of healthy lifestyle, including the diet. Ongoing support for the important role of foods in disease prevention and the latest research on dietary antioxidants and combinations to protective substances in plants has helped to provide the impetus for further developments in the functional food market (ILSI Europe Concise   Monograph, 2002). 

Trends in population demographics an socio economic changes also point of the need for foods with added health benefits. An increase in life expectancy, resulting in an increase in the number of elderly and the desire for an improved quality of life as well as increasing costs of health care, have stimulated governments, researchers, health professionals and food industry to use how these changes can be managed more effectively. There is already a wide range of foods available to today’s consumer but now the impetus is to identify those functional foods that have the potential to improve health and well being, reduce risk form or delay the onset of major diseases. Combined with a healthy lifestyle, functional foods can make a positive contribution to health and well being (Ashwell, 2001).

While food has long been used to improve health, our knowledge of health is now being used to improve food. Functional foods fit into a continuum that ranges from health maintenance or promotion to disease treatment. Science has clearly demonstrated additional dietary roles in reducing disease risk and consumers have learned that food has a greater impact on health than previously known.
The insight research provides opportunities to prevent disease and improve quality of life through functional foods. The disciplines of nutrigenomics, proteomics and  as well as bioinformatics, a tool that uses computers database technology to integrate data from multiple disciplines, will contribute to the rapid development of functional foods (www.genengeus.com, 2005).

D. Value Added PRODUCTS: From Best to Better


Due to the nutritionally depleted foods available to us, the fatty foods that we eat ‘on the go’ along with everyday stress, toxins in the environment and foods offered at most grocery stores, our bodies lack of vitamins and minerals we require. Many people eat food that is ‘dead food’, food that does not offer any intentional value whatsoever.  Our bodies are literally starved of proper nutrients. Therefore, we need supplement in addition to our daily food intake (German et al., 2004).

Dietary polyphenols have been widely assumed to be beneficial to human health. These are commercially prepared and used as functional foods or value added foods. A broad definition of value addition is to economically add value to a product and form characteristics more preferred in the market place. There are two main types of value addition, innovation or coordination. Innovations focuses on improving existing processes, procedures, products or services (Coltrain et al., 2003).
The production of functional poultry meat is also nowadays possible by enriching it with conjugated linolenic acid, omega 3 fatty acids an selenium which have antioxidant properties (Grashorn, 2006).

The avion egg is an important source of nutrients, containing all the proteins, lipids, vitamins and minerals and growth factors as well as a number of defense factors to protect against bacterial and viral infection. Morevoer eggs were now understood to contain substances with  biological functions beyond basic nutrition and extensive research has been undertaken to identify and characterize these biologically active compounds. Several biological activities have now been associated with egg compounds viz antimicrobial activities, antiadhesive properties, immunomodulatory, anticancer and antihypertensive activity, antioxidant properties, nutrient bioavailaibity and functional lipids, highlighting the importance of egg and its compounds inhuman health and disease prevention and treatment. Research is \being done to identify new and existing biological functions of egg components and methods to further improve the value of eggs as a source of biologically active compounds with benefits for health and their role in the therapy and prevention of chronic and inflections disease (Nolan et al., 2005).

Kappaphyens alvarezzi, an edible seaweed form west coast India was analyzed for its chemical composition and found to be rich in protein (16.24 per cent), fiber (29.40 per cent) and carbohydrate (27.4 pre cent), vitamin A (85mg/1000g) sample. It was found to be a good source of minerals viz calcium (0.10 per cent) iron (0.33 per cent) and (0.016 per cent) of zinc which is essential for various vital biological activities. The results suggest the utility of K. Alvarelizzi for intentional products including antioxidant for use in health food or nutraceutical supplement (Fayaz, et al, 2005).

The term ‘nutracentical’ was coined from ‘nutrition’ and pharmaceutical in 1989 by Stephen Detrline, M.D. founder and Chairman of the Foundation for Innovation in Medicine (FIM). According to him, neutraceutical can be defined as ‘a food or part of food that provides medical a health benefits, including the prevention and / or treatment of a disease (www.aapsj.org).

Mixtures obtained by the addition of semolina of whole meal flour derived from durum wheat kernals were analyzed for their levels of fructans, vitamin C, glutathione to evaluate the possibility of obtaining whole meal with increased nutritional value for preparing functional foods. Whole meal from immature kernels contains 3 times more fructans than semolina and high amounts of ascorbate and glutathione and higher total antioxidant capacity (Paradiso et al., 2006).

Importance of barley as a functional food as a source of vitamin E and B glucans. Studies on the chemicals composition of barley flour used in bread and pasta (Finochiaro et al., 2005).

Recording and conserving traditional knowledge regarding the various uses of plants are very important not only for the biocultural conservation of communities but also for future, medical advancement in the prevention and management of chronic diet related diseases (Pieroni and Quane, 2006).

One of the articles charts approaches taken to improve nutritive value, convenience and price of food for the German population from the 19th century to current times, culminating in the development of functional foods. Particular consideration was given to the role played by major manufacturers of soups, soup values such as magi, Knorr and Liekig. Aspects considered include development of nutritional soup cubes for therapeutic nutrition and then as a cheap nutritious food for industrial workers, recent development of functional foods, slow foods and functional foods (Eckart, 2005).

About 15,000 new value added products are introduced each year. The United States Department of Agriculture (USDA) estimates that at least two of out of every three new food products introduced in the market fail due to lack of customer appeal. Only one in five new businesses succeeds for more than 5 years. The average time spent on developing new food products is about 2 years. Product developing is not limited to creating new and unique food items. It includes product repositioning, line extension and reformulating existing products (Michigan State University Extension).

III METHODOLOGY


The methodology pertaining to the study entitled ‘Development and Acceptability of Value Added Extruded Products”, is discussed under the following heads:

F. Selection of Subjects to Study the Popularity of Extruded Products
G. Eliciting Background Information and Eating Trends of Extruded Products among the Selected Subjects
H. Value Addition and Acceptability of the Tastemakers
I. Analysis of the Antioxidant Activity of the Value Added Tastemaker.
J. Promotion of the Value Added Extruded Product
A. Selection of Subjects to Study the Popularity of Extruded Products
In order to study the popularity of extruded products among the adolescent population, one educational institution namely “Avinashilingam Higher Secondary School for Girls” at Coimbatore was selected. Adolescent girls were selected for the study based on convenience sampling. A total of 105 adolescents were selected for the study.

Sampling is a process of learning about a population on the basis of a sample drawn from it. Convenience sampling as defined by Umasekaran, 2001 is “the collection of information from members of the population who are conveniently available to provide it” 
B.
Eliciting Background Information and Eating Trends of Extruded   Products among the Selected Subjects

A questionnaire was formulated to elicit background information and eating trends of the extruded products. Questions relating to age, sex, parent’s occupation, type of family and monthly income of the family was included. The questionnaire was checked for validity, logical sequence and continuity and modifications suggested were incorporated for better understanding.                            A questionnaire consists of a number of questions printed or typed in a definite order on a form or set of forms. The respondents have to answer the questions on their own (Kothari, 2004).


The fast food trend holds a great appeal to adolescents and hence information on the awareness of convenience foods, the factors considered while buying noodles, the time and quantity of consumption were collected using the questionnaire (Appendix I).

C. Value Addition and Acceptability of the Tastemakers


Snack foods, breakfast cereals, confectionery and even some pet foods have been produced from a method of food processing known as extrusion which involves compressing food into a semi solid mass and forcing it through a small aperture to increase texture, shape and color (Dendy and Dobraszezyk, 2005).
Noodles is a traditional food prepared by the process of extrusion and popular for its ease of cooking and nutritional qualities. It is basically made up of durum wheat flour which is high in carbohydrates. 

Antioxidants prevent the damage effects of oxygen and neutralize or quench free radicals keeping them from becoming excess or getting out of control (Insel et al., 2004).
Evidence suggests that antioxidant rich fruits and vegetables may decrease the risk of chronic diseases, such as cardiovascular diseases and cancer and phytochemicals including phenolics, flavonoids and carotenoids from fruits and vegetables may play a role in reducing chronic diseases. (Duyff,2002). Commonly used fruits like apple, orange, banana, papaya and amla and vegetables like carrots and green leafy vegetables possess antioxidants like  carotene and vitamin C and hence were selected to add value to the extruded product.

The value addition was carried out by incorporation as a tastemaker for the extruded products namely noodles. A tastemaker is an adjuvant given along with extruded products which is added during cooking which yields a special flavor and adds taste to the noodles.

Since the tastemakers available with noodles in the market contains mostly salt and added flavoring agents, an attempt was made to add value to it by incorporating vitamin C and  carotene in the form of curry leaves, carrot, apple and orange. 

The tastemaker was developed as antioxidant rich, as sweet and spicy combination. Honey based fruit tastemaker was developed for sweet preparation which was added to cooked noodles. 

Five variations prepared for the sweet tastemaker is shown in Table I:

TABLE I
VARIATIONS OF SWEET TASTEMAKER
	VARIATION CODE
	INGREDIENTS

	SW1
	honey + data syrup + apple +orange

	SW2
	honey + apple + lime juice

	SW3
	honey + apple + orange

	SW4
	honey + amla

	SW5
	honey + papaya


For the spicy tastemaker, greens namely curry leaves, coriander leaves,       mint leaves and spinach was tried for the variations. 

Five variations prepared for the spicy tastemaker is shown in Table II:

TABLE II

VARIATIONS OF SPICY TASTEMAKER
	VARIATION CODE
	INGREDIENTS

	SP1
	carrot powder

	SP2
	curry leaves powder

	SP3
	coriander leaves powder

	SP4
	mint  powder

	SP5
	spinach powder


The sweet and the spicy variations were subjected to sensory evaluation by a panel of 20 judges (Appendix II & III). Sensory Evaluation consists of judging the quality of food by a panel, dealing with measuring, analyzing and interpreting the qualities by the senses of taste, touch and hearing (Manay and Shadaksharasmamy, 2008). 

The acceptability for each variation was tested by using a hedonic rating scale which is defined as ‘measure of degree of pleasurable and unpleasurable experiences of the food product on a scale of five points from excellent to poor. (Manay and Shadaksharasmamy,  2008). Based on the scores obtained for the overall acceptability, three variations were finally selected for value addition in the tastemaker.

D. Analysis of the Antioxidants in the Value Added Tastemaker

The analysis of the antioxidant activity of value added tastemakers was done by objective analysis which is defined as “the method of evaluation that depends on some measures other than human senses” (Manay and Shadaksharaswamy, 2008).


The final three tastemakers (SW1, SP1 and SP5) selected after acceptability tests   were analyzed for vitamin C, ( carotene and fiber content. Standard methods were followed for the analysis.

Estimation of Vitamin C was carried out by Dye method (Appendix IV),    estimation of ( carotene was carried out by Distillation method (Appendix V) and estimation of crude fiber was carried out by Extraction method (Appendix  VI). 

For the selected three variations, the nutritive values for energy, protein, carbohydrates and fat were calculated using the Nutritive Value of Indian Foods (ICMR).

E. Promotion of the Value Added Extruded Product


The promotion of the value added extruded products was carried out in a non commercial food service namely the canteen situated in “Avinashilingam University”. All establishments where food is served for a service consideration are known as non commercial food service (Reynolds 2003). 


Prior to the promotion, a survey was conducted regarding the availability of noodles in the selected canteen. Results of the survey showed that noodles was sold in the selected canteen every week. On the day of sales of the noodles, the extruded product was promoted by adding the three selected variations.


 A score card was formulated to assess the acceptability of the noodles with and without the value added tastemaker. The tastemakers were added as the final step in the preparation of noodles before serving.


A score card is defined by Potter and Hotchkiss (2002) as “an evaluation card containing samples coded with letters or numbers with descriptive terms such as excellent, very good, good, fair and poor.

The score card with the five attributes was administered to the students visiting the canteen and the scores were consolidated (Appendix VII).
iv results and discussion


The results of the present study entitled “Development and Acceptability of Value Added Extruded Products” are discussed under the following heads:

A. Details on Background Information and Popularity of Extruded products among Selected Adolescents
B. Development and Acceptability of Value Added Tastemakers 

C. Details on the Nutrient Content  of the Value Added Tastemaker

D. Details on Promotion of Value Added Tastemakers in a Non Commercial Food  Service
A. Details on Background Information and Popularity of Extruded   Products among Selected Adolescents
(i) Background information of the selected adolescents

The background information of the selected adolescents regarding the age, occupational status of their parents, type of family and monthly income is depicted in the following tables.

Table III
Age distribution OF THE SELECTED ADOLESCENTS
	Age (Yrs)
	 Adolescents

	
	N = 105
	Per cent

	13 – 16

16 – 19

19 – 22
	29

19

57
	28

18

54


As depicted in Table III, out of the 105 subjects 54 per cent belonged to the    pre adult category, and the rest belonged to the adolescent category.
In the present times, it is the fast food craze that has created a sensation among adolescents and pre adults who get lured into trying these yummy dishes as evening snacks as soon as they are back from school or college on a stressful day.
Table IV presents the type of family of the selected adolescents.
Table IV

type of family of the SELECTED adolescents

	Type of family
	Adolescents

	
	 N = 105
	Per cent 

	Joint

Nuclear
	20

85
	19

81


Eighty one per cent of the selected subjects belonged to the nuclear family system. In a joint family system grandmother’s recipes which are traditional are being passed on to the next generation. This trend is gradually fading away and being replaced by ready to eat foods.
Table V presents the occupational status of the parents of the selected adolescents.

Table V

occupational status of the parents 

of the selected adolescents

	Particulars
	Occupation
	 Adolescents

	
	
	N = 105
	Per cent

	Father
	Business

Professional

Self employed
	44

32

29
	42

30

28

	Mother
	Employed 
House wives
	24

81
	23

77


Forty two per cent of the fathers were involved in business followed by 30 per cent who were professionals. The occupational status of the parents clearly shows the high purchasing power and henceforth the purchasing trend of ready to eat and ready to serve foods.

Though 77 per cent of the mothers were housewives, nevertheless, the purchasing trend of ready to eat foods was high, as these mothers are aware of convenience foods either from their off springs or from the plethora of advertisements shown in the television. Moreover these women have time to experiment with new foods, and when their children arrive from school, the ease in preparing makes it a favorite food of the family also.
Table VI shows the monthly income of the family and frequency of eating out for the selected adolescents.
Table VI
monthly income of the family and frequency of eating out 

	Income (Rs.)
	Adolescents

	
	N = 105
	Per cent

	< 4,000
4,000 – 7000
>7000
	5

12

88
	5

11

84

	Frequency
	
	

	Weekly

Once in two weeks

Once a month
	44

24

37
	42

23

35


The income classified according to HUDCO (2004) shows that                    84 per cent belonged to the high income group of earning more than                  Rs. 7,000 per month and hence tend to eat out of home more frequently.
Owing to dual income in families and high purchasing power, employed parents and lack of time, the children find the convenience factors more suitable. The inflow of convenience foods in the market and restaurants / cafe also raises the popularity of these foods.
ii. Popularity of extruded products among the selected adolescents

The popularity of noodles, in terms of the awareness of these foods, reasons for preference, frequency and quantity consumed, specification of buying and variety consumed by the selected adolescents is depicted in the following tables.
Table VII
awareness of extruded products among the SELECTED adolescents

	Type
	Adolescents

	
	N = 105
	Per cent

	Noodles   *

Macaroni *

Spaghetti *
	105

16

5
	100

15

5




            *Multiple response

Table VII shows that all the selected adolescents were aware about noodles. Macaroni is just entering into the Indian market and spaghetti has yet to gain importance which is seen from the low percent (5 percent) of awareness (Figure 1). In India however a type of spaghetti, ‘vermicelli’ is used in Indian kitchens.

An article published in www.lifestyle.indiainfo.com states that according to a survey conducted by nutritionist in Mumbai, it was found that children in the city prefer burgers, pizzas and noodles. Healthier options such as salads, sprouts, poha, upma were not on their menu.

According to Rajeev (2008), 17 per cent consumers eat spaghetti and 16 per cent eat macaroni and they enjoy pasta for dinner once a week. (Processed Food Industry 2008).
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awareness of extruded products among the SELECTED adolescents
figure 1

Table VIII presents the reasons for preference of noodles by the selected adolescents.
Table VIii
reasons for preference of noodles

	Reason
	Adolescents

	
	(N=105)
	Percent 

	Taste *

Attractive *
Easy to prepare*
	55

22
28
	52

21
27


                   *Multiple response
Fifty two per cent liked noodles and preferred it because it is tasty                (Figure 2). Children’s liking of the taste of a product has been identified as the most important determinant of their food choice (Guinard, 2001).

Regarding the market promotion techniques, of the 105 subjects, only 60 consider the techniques like discounts, free gifts and offer packs while procuring noodles. Eighty two per cent consume two minute noodles. 
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reasons for preference of noodles
figure   2
Table IX
frequency and quantity of noodles 

consumed by the SELECTED adolescents

	Frequency
	Adolescents

	
	(N=105)
	Percent

	Daily

Once in two days

Twice a week
	10

19

76
	10

18

72

	Quantity (packets)
	
	

	One

Two-Three

>Five
	15

30

60
	14

29

57


Table IX depicts that 72 per cent of subjects consume noodles twice a week and therefore the number of packs is more than five for 57 per cent of the adolescents.

Many teens skip breakfast, but meal is particularly important for getting enough energy to make it through the day. When skipping meals, they are more likely to grab fast foods from a restaurant, vending machine or convenience store (Judy, 2009).

Table X
specification for buying noodles

	Factors
	Adolescents

	
	(N=105)
	Percent

	Taste *

Price *

Calories *

Brand *
	33

17

19

36
	31

17

18

34

	Meal time
	
	

	Breakfast

Lunch

Pre dinner

Any time
	8

2

71

24
	8

1

68

28


                   *Multiple response
Table X points out that 34 per cent consider the brand name of the noodles as their specification for buying noodles. Thirty one per cent responded that they consumed noodles for taste. Noodles are mostly consumed for the main reason that they are quick to eat and have become the fashion food.

As indicated in the website www.indiainfo.com 75 per cent of children consume snacks especially before dinner. Mumbai leads this trend with                                    95 per cent of children bingeing on pre dinner snacks, compared to                        93 per cent in Delhi (Luthra, 2009).


Table XI depicts the consumption of the variations in noodles among the selected adolescents.
Table XI
consumption of variations in noodles

	Variety
	Adolescents

	
	(N=105)
	Percent

	Plain

Egg

Chicken / Shrimp
	66

22

17
	63

21

16

	Type of accompaniment

	Sauce

Jam

Any other
	75

2

28
	71

2

27


Plain noodles along with the tastemaker provided by the company was found to be the most common form of consumption among the selected adolescents amounting to 63 per cent. Tastemakers available in the market contain high amounts of salt. Nowadays extracts of ginger and onion are also available and to make it more nutritious, fine pieces of vegetables are also added. Seventy one per cent of the selected adolescents agreed that sauce is a good accompaniment for noodles.

B. Development and Acceptability of Value Added Tastemakers

 In order to create a change in the usual trend of noodles, the study aimed at introducing sweet and savory noodles to the adolescent population. Prior to the development of the value added tastemaker a survey was conducted among the adolescents to find out their preference for variations in the noodles. Only 24 per cent preferred sweet noodles, preference for savory accounted to 63 per cent. The rest of the adolescents did not have any preference for both the varieties.

The method of preparation of the sweet tastemaker is shown in the following flowchart. (Figure 3 and Plate 1).


  





PREPARATION OF SWEET TASTEMAKER
Figure  3

The noodles was prepared by the usual way of boiling in water until done.  Apple and orange were washed, cleaned and peeled and cut into fine cubes and added to 5 grams each of honey and date syrup. The prepared tastemaker was then added to the cooked noodles just before serving.


Plate 1


The method of preparation of the spicy tastemaker is shown in the following flowchart. (Figure 4, Plate 2 and 3).
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PREPARATION OF SPICY TASTEMAKER
figure  4


The noodles was prepared by the usual way of boiling in water until done.  Curry leaves and carrot (15 grams) were washed, cleaned and carrot was cut into fine cubes. It was then microwave dehydrated until it was brittle or crispy and powdered, to which salt and pepper was added.  The spicy taste maker was then added to cooked noodles and served.

Plate 2


Plate 3
Table XII
acceptability of curry leaves and carrot tastemaker
	Variations of powder
	N = 20
Mean Scores (5)

	
	Appearance
	Colour
	Flavour
	Texture
	Taste
	Total
(25)

	(SP1)

 (SP2)

(SP3)

 (SP4)

 (SP5)
	3.8

3.3

3.2

3.0

3.0
	3.7

3.5

3.2

3.0

3.2
	3.9

3.2

2.7

2.6

2.3
	3.7

3.1

2.8

2.8

3.0
	3.5

3.4

3.0

2.1

2.6
	18.6

16.5

14.9

13.5

14.1


Table XII presents the mean acceptability scores of all the spicy variation. Carrot powder (SP1) scored high with 18.6 followed by curry leaves powder (SP2) with 16.5 scores. The caramelisation of carrot during microwave cooking yielded a pleasant aroma and hence it was rated as first. The high scores for curry leaves powder were attributed to its aroma especially when added to the cooked noodles. Coriander (SP3, 14.9) and mint powders (SP4,13.5) were found to have a raw taste and spinach powder (SP5,14.1)  tasted bitter after microwave cooking and powdering and hence were not selected for the study.
Table XIII
acceptability of the fruit tastemaker

	Variations
	N = 20
Mean Scores (5)

	
	Appearance
	Colour
	Flavour
	Texture
	Taste
	Total
(25)

	(SW1)

(SW2)

(SW3)

(SW4)

(SW5)
	3.9

3.2

3.0

3.3

3.5
	3.5

3.4

3.0

3.1

3.0
	4.0

2.1

2.3

2.6

2.7
	4.5

3.2

3.4

3.1

3.0
	4.0

4.2

2.5

3.5

2.1
	19.9

16.1

14.2

15.6

14.3


Table XIII presents the mean acceptability scores of the various variations of the fruit tastemaker. Among the variations, apple and orange in honey and date syrup (SW1) scored high with 19.9 scores as the date syrup gave it a good taste. The lime juice (SW2, 16.1) and amla pieces (SW4,15.6) added to the variation yielded a sour taste. Variations with honey and papaya (SW5) and honey, apple, orange (SW3) scored least with 14.3 and 14.2 points respectively being bitter.
The three variations of the tastemakers selected for the study is given in Plate 4. 


Plate 4
Table XIV

Analysed values for the antioxidants 

in the tastemaker
	Nutrients
	Analysed (100grams)

	
	Curry leaves powder
	Carrot powder
	Fruits

	Vitamin C (mg)
Beta carotene (IU)
Fibre  (g)
	111.11 
140.28

10.28g
	333.33 
103.5

9.31g
	8.26 
2.03

-



Table XIV depicts the analysed values for the antioxidants (vitamin C and beta carotene) in the tastemakers.  The high vitamin C and beta carotene content of curry leaves powder (111.11mg and 140.28IU) and carrot powder (333.33mg and 103.45IU) makes it antioxidant rich.
The vitamin C and beta carotene content in fruits (8.26mg) and 2.03IU) is due to the presence of apple and orange. The 100g of curry leaves powder and carrot powder provide 10.28g and 9.31g of fibre respectively. This high fibre can therefore reduce instances of obesity in adolescents.

C. Details on the Nutrient Content of Value Added Extruded Product
Nutritive value of one serving of the extruded product added with the value added tastemakers is given in Table XV. 

Table XV
Nutritive value of the extruded product (one serving)
	Variety
	Amount (g)
	Energy (kcal)
	Protein

(g)
	Carbo- hydrates (g)
	Fat

(g)
	Beta carotene (µg)
	Vitamin C (mg)
	Fibre

(g)

	Carrot noodles (SP1)

Curry leaves noodles (SP2)

Fruit noodles (SW1)
	45

45
70
	138
141

187
	0.4
0.7
0.5
	28
29
40
	0.6
0.7

0.7
	106.1
389.6

10.4
	0.1
0.2

3.1
	0.8
10

0.2


All the three variations (curry leaves noodles, carrot noodles and fruit noodles) were rich in energy and provided 141 kcal, 138 kcal and 187 kcal respectively.  The fruits noodles had a comparatively high energy only due to the presence of honey and date syrup.

The three variations were found to be moderate in protein content ranging from 0.5g for the fruit noodles and 0.7g for curry leaves noodles.  Fat content was less in all the three variations and therefore becomes a good choice for adolescents as they prefer low fat diets. 

The remarkable amount of beta carotene and vitamin C (SP2 – 389.6µg and 0.2mg, SP1 – 106.1µg and 0.1mg, SW1 – 10.4µg and 3.1mg respectively) in the variations makes it antioxidant rich which can help fight the oxidative stress in the body.  Fibre was present to the extent of 10g in curry leaves noodles which is a high source and provides 25 per cent of the day’s recommended intake of fibre.

D. Details on the Promotion of Value Added Tastemaker in the Non Commercial Food Service

The mean acceptability scores for the value added tastemaker is given in Table XVI (Figure 5).

Table XVI
mean Acceptability scores and mean standard deviation of value added extruded product
	Variety
	N=25

Mean scores (5)

	
	Appearance

Mean±SD
	Colour

Mean±SD
	Flavour

Mean±SD
	Texture

Mean±SD
	Paste

Mean±SD
	Total

	 Noodles

Curry leaves

Carrot

Fruits
	4.3±0.5
4.7±0.4
4.8±0.8
3.6±0.8
	4.1±0.7
4.8±0.4
4.4±0.2
3.6±1.0
	4.4±0.6
4.4±0.7
4.2±0.8
3.0±0.9
	4.1±0.7
4.3±0.6
4.1±0.9
3.7±0.8
	4.2±0.5
4.6±0.6
4.2±0.7
2.3±1.3
	21.1

22.8

21.7

17.2



Table XVI shows that curry leaves tastemaker scored the highest with 22.8 points owing to its colour and appearance, followed by carrot tastemaker with 21.7 points which was also colourful.  It was suggested that the fruits variety lacked colour and also that the sweet taste did not blend with the noodles and was a bit soggy due to the liquid content of honey and date syrup and so scored only 17.2 points.  The mean standard deviation for the various attributes ranges from 0.2 to 1.3 for all the varieties. The three variations of the extruded products selected for the study is given in Plate 5.
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Since the acceptability scores of the spicy value added tastemakers (curry leaves powder and carrot powder) were high, its use can be broadened by mixing these powders in the traditional idly and dosa batter which increases wholesomeness and attractiveness owing to its colour it imparts to the products. It can also be used as a side dish with ghee or oil for the same instead of the usual chutney.  The ease in preparation aids in adopting it as a daily preparation and is a promising approach to of capture the taste buds of the people and provides vital nutrients also.
V summary and conclusion

A tremendous change in our lifestyle over the past two decades has left an indelible mark in the eating behavior of the population groups. Fast, ready made and convenience foods have swept into the market easing the burden and drudgery of the housewives who have become career women. With both parents working, elaborate cooking is forgotten and many families rely on ready to cook food and ready to eat foods.


Extruded products like noodles and pasta are all time favorites for all age groups. Children and adolescents are happy and contended if they eat pastas and noodles even for all the three meals of a day. The ease in preparation makes it a favorite recipe for the mother too.


The increased consumption of extruded products raises the question of the nutritional quality because of its high carbohydrate content and lack of adequate proteins, vitamins and minerals. Instant noodles have become a popular food in many parts of the world, though they have undergone changes in flavor to fit local tastes.


Instant noodles are often criticized as being unhealthy or ‘junk foods’. Therefore in order to bring about a change in the mindset of the people regarding the nutritional value of noodles, this study aimed at adding value to the noodles in the form of the tastemaker used in noodles.

Since noodles are a prominent food amongst adolescents, the adolescent population of an educational institution at Coimbatore was selected and the popularity of extruded products among them was studied through a questionnaire.

Commonly used antioxidant rich vegetables and fruits were used for the development of the value added extruded products in the form of a tastemaker. Acceptability scores for the tastemakers were calculated and on the basis of this two spicy tastemaker namely curry leaves powder and carrot powder and one sweet tastemaker made up of honey, date syrup, apple and orange was selected.

The final three variations namely the curry leaves powder, carrot powder and the fruit tastemaker were analyzed for the antioxidant activity namely vitamin C, vitamin A and fiber. Nutrients were calculated for energy, protein, carbohydrates and fat content of the taste maker and noodles.

The promotion of the selected variations of the tastemaker was done in the canteen of an educational institution by the addition of the tastemaker to the noodles and acceptability scores were assessed.

The findings of the study are as follows:

· Of the selected 105 adolescents, 54 per cent belonged to the age group of 19-22 years.

· A nuclear family system was observed among 81 per cent of the adolescents.
· Forty two per cent of the adolescent’s fathers were businessmen and 30 per cent were professionals. Regarding mother’s occupational status, 77 per cent were housewives and only 23 per cent were employed.

· The monthly income of 84 per cent of the adolescent’s family was more than Rs.7,000 and hence have a high purchasing power.
· It was evident that all 105 adolescents were aware of the availability of noodles in the market. The percentage being only 15 per cent and 5 per cent respectively for macaroni and spaghetti.

· Fifty two per cent of the adolescents prefer noodles for its taste, followed by 27 per cent for ease of preparation and 21 per cent for attractiveness.

· Seventy two per cent of the adolescents consume noodles twice a week and 57 per cent consume more than 5 packets every week.
· The adolescents specified that while buying noodles, 34 per cent consider brand followed by taste (31 per cent), calories (18 per cent) and price (17 per cent). Sixty eight per cent of adolescents consume noodles as a pre dinner snack and rarely for lunch (1 per cent).

· Sixty three per cent consume plain noodles and only 16 per cent consume non vegetarian variety.  Seventy one per cent add sauce to the noodles and 27 per cent prefer other accompaniment other than sauce with noodles.

· Among the five variations for the spice tastemakers, the best variations were curry leaves powder (SP2, 16.5) and carrot powder (SP1, 18.6), and honey, date syrup, apple and orange (SW1,19.9) scored the highest among the sweet variations for a total of twenty.

· Coriander (SP3), spinach (SP5) and mint (SP4) powders scored 14.9, 14.1 and 13.5 respectively which were much less than that of curry leaves and carrot powder.

· Among the sweet variations, variations using lime juice (SW2, 16.1), amla (SW4, 15.6) and papaya (SW5, 14.3) which were less than the selected variations, and so were not chosen for the study.
· The energy provided by curry leaves noodles, carrot noodles and fruit noodles are 141 kcal, 138 kcal and 187Kcal respectively.

· Curry leaves noodles provides highest amount of protein (0.7g) followed by fruits noodles (0.5g) and carrot noodles (0.4g).

· The carbohydrate content of fruit noodles is 40g followed by 29g in curry leaves noodles and 28g in carrot noodles.

· Carrot noodles provide in low fat (0.6g) followed by curry leaves noodles and fruit noodles with 0.7g.

· The beta carotene in curry leaves noodles is highest amounting to 389.6µg followed by carrot noodles (106.1µg) and fruits noodles (10.4(g).

· Fruits noodles is vitamin C rich with 3.1g followed by 0.2g in curry leaves noodles and 0.1 g in carrot noodles. 

· Fibre content of curry leaves amounts to 1.0g, carrot noodles (0.8g) and fruits noodles (0.2g).

· It is evident that curry leaves powder is high in antioxidant content with vitamin C amounting to 111.11mg and ( carotene amounting to 140.28 IU. It contains 10.28g of fibre.

· Antioxidant content of carrot powder is also high as it contains 333.33mg of vitamin C and 103.5 IU of ( carotene. Fibre content amounts to 9.31g.

· Fruits contain 8.26 mg of vitamin C and 1.2IU of beta carotene.
· The acceptability scores for the value added extruded product when promoted in the canteen of an educational institution shows that curry leaves noodles scored high with 22.8 points which was higher than the scores obtained by the normal noodles sold in the canteen, (21.1) points followed by carrot noodles with 21.7 points. The fruits variety scored the least with 17.2 points. 

· The mean standard deviation for the various attributes ranges from 0.2-1.3 for all variations.

CONCLUSION

 Extruded products remain the most preferred dish among the adolescents. From hearty lasagna to delicate pasta salad, the recipe possibilities are endless. Busy families continue to search for foods that are healthy, satisfying and economical and they do not need to look further than a pasta aisle.

There is an old saying ‘we are what we eat’ which holds good even today. Consumption of high calorie foods with low antioxidant poses way to degenerative diseases in adulthood. Combining healthy foods such as fruits and vegetables is widely recommended. Therefore, adding value to the commonly consumed extruded products (noodles) in the form of antioxidants is a welcoming approach as it fulfills the nutritional and the emotional needs of the adolescents.
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questionnaire on food consumption pattern
General Information

Name



:

Age/Sex


:

Class



:

School/College

:

Father’s occupation status

Business      

Professional


Self employed   
Mother’s occupation status

Employed 

Housewife


Monthly income

Type of family


Joint family



Nuclear family


Details on pasta consumption pattern

(circle your answer)

Are you aware of convenience foods available in the market?


Yes


No


If yes, please specify the foods used by you

Noodles  


Macaroni


 Spegatti

Do you like noodles?


Yes

No

What noodles do you eat?


Instant/cup noodles


2 minute noodles

Why do you like noodles?


Tasty

Easy to prepare

Attractive  

How often do you eat out?


Weekly 
Once in 2 weeks

Once a month

Do you order noodles when you eat out?


Yes


No

How many packets of noodles do you buy in a month?


One

Two-three

More than five


Mention the size of packet you buy


50 gm



75 gm


100 gm

Do you consider product promotion techniques while buying noodles?


Yes

No


If yes whether you look for


Discounts

Free gifts

Offer packs

What other factors do you consider while buying noodles?


Taste
Price

Calories 

Brand


What is your favorite time to consume noodles?


Breakfast
Lunch

Evening Whenever hungry  
How often do you consume noodles?



Daily

Once in two days


Once a week    
Who cooks noodles at home?


You yourself


Mother

What variety of noodles do you consume?



Vegetable noodles
 
Egg noodles
  
chicken/shrimp  
What accompaniment do you prefer with noodles?


Sauce



Jam


Any other

Is noodles available in your school / college canteen?


Yes



No


If yes what variety?


Vegetable noodles

Egg noodles
 
Non-veg variety  
What do you usually order in the canteen?


 Plain noodles

Egg noodles
  
Non-veg variety  
The availability of noodles in your canteen is 


Cyclic
  
Daily  


Do you prefer sweet noodles?


Yes


No   
What do you prefer?


Sweet tastemaker

Sweet incorporated in the noodles   
Do you like to have colourful noodles?


Yes

No   
Appendix III

ACCEPTABILITY SCORES FOR SPICY TASTEMAKER

	Carrot (SP1)
	Curry leaves (SP2)
	Coriander leaves (SP3)

	Appearance
	Colour
	Flavour
	Texture
	Taste
	Appearance
	Colour
	Flavour
	Texture
	Taste
	Appearance
	Colour
	Flavour
	Texture
	Taste


	3
4

3
4

5

3
4

4

3
4

3

2

5

4

5

4

4

3

5

4
	4

4

3

4

4

4

4

4

4

3

3

3

5

4

5

3

3

3

3
3
	3

3

3

5

4

4

4

4

4

5

4

3

4

4

4

4

5

3

4

3
	4
3

3

3

4

4

4

5

4

4
3

4

4
5

4
4

5

4

3

4
	3

3

3

3

5

5

4

4

2

3

2

3

3

4

3

5

5

3

3

4
	4

3

3

4

3

3

3

3

3

3

5

3

3

5

2

3

4

4

2
3
	4

3

3

3

4

3

3

3

4

3

4

4

4

4
2

3

3

3

3

4
	4

3

4

3

3

4

3

2

3

3

1

4

3

4

3

4

3

4

3

3
	4

3

4

3

3

2

3

2

3

3

4

3

2

4

2

5

3

3

3

2
	4

4

3
4

3

3

3

3

3
3

4

4

3

2

3

3

5

4

3

3
	4

4

3

3

3

3

4

4

3

3

4

2

3

5

2

4

2

3

3

3
	4

3

3

3

3

3

4

3

3

3

4

3

4

5

2

4

3

3

2

3
	3

4

5

3

2
2

3

2
3

2

2

3

3

5

2

2

3

2

2
3
	3

4

4

2

3

2

3

3

2

2

3

4

2

5

2

3

2

2

2

4
	4

5

3
3

2

2

3

3

3

2

4

2
2

5

2

2

2
2

2
3


	Mint leaves (SP4)
	Spinach leaves (SP5)

	Appearance
	Colour
	Flavour
	Texture
	Taste
	Appearance
	Colour
	Flavour
	Texture
	Taste

	3

4

3

3

2

3

3

3

3

3

5

3

3

4

1

3

3

3

2

3
	4

2

3

4

3

3

2

2

3

3

5

4

4

4

1

2
3

3

2

3
	4

2

3

2

4

4

2

2

3

2

1

4

3

3

1

2

3

2

3
4
	3

2

4

3

3

2

2

2

3

3

4

3

2

5

1

2
3

2

3

4
	4

2

3

2

3

2

2

1

3

2

1

3

1

4

1

1

3

1

2

2
	3

2

3

3

3

4

2

3

2

3

5

4

3

4

2

3

2

4

3
4
	3

3

3

3

2

3

4

3

2

3

4

4

4

5

3

3

3

4

3
4
	3

2

1

3

2

4

2

2

2

1

1

3

2

3

2

3

4
3
2
3
	3

3

4

2

3

3

2

2

3

2

4

4

2

5

3

3

2

4

3
4
	2

2

3

2

2

4

2

2

2

1

4

4

2

5

1

3

2

2

2

4



Appendix  II

ACCEPTABILITY SCORES FOR SWEET TASTEMAKER

	Honey, Date syrup, Apple, Orange (SW1)
	Honey, Apple, Lime juice (SW2)
	Honey, Apple, Orange (SW3)

	Appearance
	Colour
	Flavour
	Texture
	Taste
	Appearance
	Colour
	Flavour
	Texture
	Taste
	Appearance
	Colour
	Flavour
	Texture
	Taste

	4

4

5

4

4

4

5

4

4

4

3

4

5

3

3

4

4

3

3

4
	4

5

4

4

3

2

3

4

3

3

3

4

3

4

4

4

3

4

3

3
	5

4

5

4

5

5

5

4

3

4

3

4

3

4

4

3

3

5

3

4
	5

4

5

4

4

4

5

5

3

3

5

4

5

3

4

4

5

3

3

3
	5

5

4

3

4

4

4

3

4

4

5

4

5

5

4

3

4

4

5

3
	4

4

2

4

4

4

3

4

3

3

3

3

3

2

2

3

4

3

3

4
	4

3

4

4

3

2

3

4

3

3

3

4

3

4

4

4

3

4

3

3
	2

3

1

4

1

1

1

2

2

2

4

4

2

2

3

2

2

1

1

2
	4

4

3

4

2

4

3

1

4

3

2

5

1

3

3

2

5

3

4

4
	5

4

5

4

5

5

5

4

4

4

4

4

4

4

4

4

3

5

3

4
	2

2

3

4

2

4

3

1

4

3

2

5

1

3

3

2

5

3

4

4
	2

1

2

2

2

3

4

2

4

3

4

3

5

1

3

3

2

5

3

4
	2

1

2

3

1

2

3

2

2

3

1

3

3

3

2

2

2

4

3

1
	2

5

4

4

3

2

3

4

3

3

3

4

3

4

4

4

3

4

3

3
	4

3

2

3

1

2

3

2

2

3

1

3

3

3

2

2

2

4

3

1

	Honey, amla (SW4)
	Honey, papaya  (SW5)

	Appearance
	Colour
	Flavour
	Texture
	Taste
	Appearance
	Colour
	Flavour
	Texture
	Taste

	4

1

4

4

3

2

3

4

3

3

3

4

3

4

4

4

3

4

3

3
	4

1

2

2

3

2

3

4

3

3

3

4

3

4

4

4

3

4

3

3
	4

4

3

3

1

2

3

2

2

3

1

3

3

3

2

2

2

4

3

1
	2

4

4

2

4

4

4

3

4

3

3

3

3

3

2

2

3

4

3

3
	4

5

4

4

3

2

3

4

3

3

3

4

3

4

4

4

3

4

3

3
	4

5

4

4

3

2

3

4

3

3

3

4

3

4

4

4

3

4

3

3
	2

2

3

4

2

4

3

1

4

3

2

5

1

3

3

2

5

3

4

4
	4

5

4

4

3

4

5

1

4

3

2

5

1

3

3

2

5

3

4

4
	2

2

3

4

2

4

3

1

4

3

2

5

1

3

3

2

5

3

4

4
	2

3

1

4

1

1

1

2

2

2

4

4

2

2

3

2

2

1

1

2


Appendix  VII

Acceptability scores for value added extruded products

	Plain Noodles 
	Fruits

	Appearance
	Colour
	Flavour
	Texture
	Taste
	Appearance
	Colour
	Flavour
	Texture
	Taste

	4

4

5

2

2

5

4

5

4

4

4

5

5

3

3

5

4

5

3

4

4

5

3

3

3
	3

3

2

2

2

5

4

5

4

4

4

5

5

3

3

5

4

5

3

4

4

5

3

3

3
	5

4

5

4

4

4

5

5

3

3

5

4

5

3

4

4

5

3

3

3

4

4

4

4

4
	3

3

2

2

2

5

4

5

4

4

4

5

5

3

3

5

4

5

3

4

4

5

3

3

3
	3

3

3

3

3

5

4

5

4

4

4

5

5

3

3

5

4

5

3

4

4

5

3

3

3
	5

5

3

3

2

3

3

4

3

3

2

3

3

5

5

3

3

4

4

4

4

4

4

4

4
	5

5

5

2

3

4

2

5

3

2

2

4

3

5

3

4

3

3

4

4

4

5

5

3

3
	5

3

3

3

3

3

4

1

3

1

3

3

3

3

3

2

3

3

3

3

4

3

2

3

5
	5

5

2

4

3

2

4

3

4

4

5

3

4

3

4

4

3

3

4

4

4

4

3

2

3
	5

3

4

4

3

3

4

2

3

2

3

3

4

4

4

2

3

3

3

4

4

3

1

3

5


	Curry leaves
	Carrot

	Appearance
	Colour
	Flavour
	Texture
	Taste
	Appearance
	Colour
	Flavour
	Texture
	Taste

	5

4

4

3

4

5

3

5

5

5

4

4

4

4

5

4

5

5

5

5

5

5

5

5

5
	4

4

5

4

4

4

4

5

5

4

5

5

4

5

3

5

5

5

5

5

4

5

5

5

5
	3

3

3

5

5

3

3

5

5

5

3

5

4

4

5

2

5

5

5

5

5

5

4

5

4
	4

4

5

5

4

3

5

4

4

4

3

3

4

4

4

5

5

4

5

5

4

4

4

5

3
	4

4

5

5

4

4

5

3

5

5

5

4

4

4

4

5

3

4

5

4

5

5

5

5

4
	3

3

3

4

5

5

4

3

4

4

4

3

5

5

5

3

3

5

5

5

5

5

5

5

4
	2

4

4

4

5

5

3

3

3

4

5

3

5

5

5

4

4

5

5

5

5

5

5

5

4
	3

4

5

3

2

5

5

4

2

3

3

4

5

5

4

4

3

5

5

5

5

5

5

4

4
	3

4

5

3

3

5

5

4

2

2

4

3

2

5

4

3

2

4

5

5

5

5

5

4

4
	2

4

4

5

5

3

4

3

3

4

4

4

5

5

4

4

3

4

4

5

5

5

3

4

3

	
	
	
	
	
	
	
	
	
	


Appendix IV
ESTIMATION OF ASCORBIC ACID

-Dye method-
Ascorbic acid, commonly known as Vitamin C, is abundant in fresh fruits and vegetables. Ascorbic acid is synthesized from glucose in plants. It is water soluble and heat labile vitamin. Ascorbic acid is synthesized from glucose plants.

Principle

Ascorbic acid reduces the dye, 2,6-dichlorophenol indophenol (a blue coloured compound which attains red colour in acid solution) to a colourless compound. The ascorbic acid gets oxidized to dehydro ascorbic acid.

Reagents

· 4% oxalic acid 

· Standard ascorbic acid in 4%  oxalic acid (0.1mg/ml)

· Dye solution: 42mg of sodium bicarbonate & 52 mg of dye (2,6-dichlorophenol Indophenol) in 200ml. distilled water.

Procedure

Pipette out 10ml of the working standard solution into a conical flask and add 10ml of 4% oxalic acid and titrate against the dye (V1ml). End point is the appearance of pink colour, which persists for a few minutes. Repeat the titration for the concordant values. The amount of the dye consumed is equivalent to the amount of ascorbic acid present.


Make up the given unknown solution to 50ml with 4% oxalic acid. Pipette out   10ml of the unknown solution and follw the titration as above. (V2ml). Repeat for concordant values; calculate the amount of ascorbic acid in 50ml of unknown solution.

Calculation     
     1

       Titre value (V2)

 Ascorbic acid (mg/100g)   = ----------------- x    --------------------------- x 100

          
           

            Std titre (V1)         Weight of the sample 
[image: image5.wmf]

 EMBED Equation.3  [image: image6.wmf]
Appendix  v

Estimation of beta CAROTENE

Lycopene is responsible for the red colour of tomato and the fleshy part of watermelon. It is a tetraterpene having a straight chain structure. Though it has no nutritional value, its contribution to the appearance of tomato has a role in consumer acceptance. Carotenes also belong to tetraterpene group. Carotenes are the provitamins of vitaminA.

 Principle:

Lycopene and carotenes are extracted with acetone and then taken up in petroleum ether. Lycopene has an absorption maximum at 473 and 503nm.

Carotenes have absorption maximum at 453nm. The molar extinction coefficient of lycopene and carotene are used for finding the concentration.

Reagents:

· Acetone 

· Petroleum ether 40-60ºC

· Anhydrous Sodium Sulphate 

· Sodium Sulphate, 5% solution

Procedure:

· Take plant material (tomato or carrot). Cut into small pieces and homogeneise in a waring blender (mixie) to a smooth consistency.

· Weigh 5g of this pulp.

· Extract the pulp repeatedly with acetone using pestle and mortar until the residue is colorless.

· Transfer the acetone extract to a separating funnel containing about 20ml of petroleum ether and mix gently.

· Add about 20ml of 5% sodium sulphate solution and shake gently. Remove the upper petroleum ether and shake gently.

· Remove the upper petroleum ether layer and re-extract the lower aqueous phase with 20ml more of petroleum ether. Pool the petroleum ether extracts and wash it once with a little distilled water.

· Add 10g of anhydrous sodium sulphate into the petroleum ether and keep it aside for 30min.

· Decant the petroleum ether extract into a 100ml volumetric flask and make up the volume with petroleum ether as blank.

Calculation


Mole of lycopene at 503nm = 17.2 x 104E 1cm

i.e. 3.12µg of lycopene will have unit absorbance. Hence mg of lycopene in 100g sample

         3.12           Absorbance of the sample        

= ------------- x   ------------------------------- x total vol. x 100

  Weight of sample      x 1000

The extinction coefficient of

β- Carotene at 453nm                     (E 1% 1cm) = 2592

1µg/ml solution would give an extinction of 0.2592

Hence mg of β- carotene in 100g sample = 

Absorbance of sample           Total volume 

     =   -----------------------------x ------------------------------x100

0.2592                      Weight of sample

Estimation of Vitamin A:

       β- carotene

   ------------------- IU (International Units)

            0.6
Appendix  vi

ESTIMATION OF CRUDE FIBRE

Crude fibre consists largely of cellulose and lignin (97%) plus some mineral matter. It represents only 60% to 80% of the cellulose and 4% to 6% of the lignin. The crude fibre content is commonly used as a measure of the nutritive value of poultry and livestock feeds and also in the analysis of various foods and food products to detect adulteration, quality and quality.

Principle:

During the acid and subsequent alkali treatment, oxidative hydrolytic degradation of the native cellulose and considerable degradation of lignin occur. The residue obtained after final filtration is weighed, incinerated, cooled and weighed again. The loss in weight gives the crude fibre content.

Reagents:

· Sulphuric acid solution (0.255 ± 0.005N): 1.25ml concentrated sulphuric acid diluted to 100ml (concentration must be checked by titration)

· Sodium hydroxide solution (0.313 ± 0.005N) : 1.25g sodium hydroxide in 100ml distilled water (concentration must be checked by titration with standard acid)

Procedure:

· Extract 2g of material with ether or petroleum ether to remove (intial boiling temperature 35-38ºC and final temperature 52ºC). If fat content is below1%, extraction may be omitted.

· After extraction with ether boil 2g of dried material with 200ml of sulphuric acid for 30minutes with bumping chips.

· Filter through muslin and wash with boiling water until washings are no longer acidic.

· Boil with 200ml of sodium hydroxide solution for 30minutes.

· Filter through muslin cloth again and wash with 25ml of boiling 1.25% H2SO4, three 50ml portions of water and 25ml of alcohol.

· Remove the residue and transfer to ashing dish (preweighed dish W1).

· Dry the residue for 2hour at 110 ± 2ºC. Cool the dish in a desiccator and weigh (W2).

· Ignite for 30 minutes at 600 ± 15ºC.
· Cool in a desiccator and reweigh (W3).

Calculation:

% of crude fibre in ground sample



        Loss in weight on ignition (W2-W1)-(W3-W1)
=     ---------------------------------------------------------       x 100




Weight of the sample taken (g)

Orange


(10 grams)





Apple


(10 grams)





Washing, cleaning, peeling, cutting





Added to 5 grams each of honey and date syrup





Added to 40 grams of plain noodles





Carrot (15grams)








Curry leaves (15grams)








Washing, Cleaning, Cutting





Microwave dehydration


(1000C, 10-15 minutes) and powdering





Addition of salt and pepper (a pinch)





Added to 40 grams of plain noodles








29

_1334065556

_1334065991

_1233594495.unknown

_1334065400

_1233594448.unknown

