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                                                              I.     INTRODUCTION
                            “The pleasures of health abide in the man who eats moderately.
                            The pains of disease dwell with him who eats excessively.”
                                                                                                       ( Thirukural 946)
              You are what you eat. What you eat affects your health. When you do not watch your diet, your health faces problems. ( Bella, 2006)
                      Being physically healthy is of prime importance in life. Being ill or not feeling well can drastically affect ones work. Emotional well-being is also important. Suffering stress, depression, anxiety or other mental or emotional ailments affect work and physical health. Obviously, if one feel physically, mentally and emotionally healthy, one can be more productive and effective, as well as happier in the work gain knowledge skills and do excellent work. 
                Good health is not only an indicator of socio economic status and standard of living in the country, but it reflects the values and beliefs of the society (Devadas,2001).
             The most important gift in life is good health with which debilitating diseases can be avoided and life span can be increased .It is fairly easy to achieve good health ,but it involves certain changes in the life style that are sometimes difficult to at first (www.articlegold.com) 
   With the advent of processed and innovative fast foods and the influx of so many technological innovations like Television, computers, Internet and Multi Media  the pattern of living has undergone a drastic transformation that some of these changes have had a detrimental effect on health. This has lead to the increase in the number of people suffering from cardiovascular and other lifestyle related diseases such as diabetes, hypertension and asthma. 
                Cardiovascular disease is the leading cause of death in both men and women in India, and is a major cause of death throughout the world. According to the Centers for Disease Control and Prevention (CDC), approximately 61 million people in the world have heart disease, and according to the World Health Organization (WHO), 29 percent of all deaths worldwide are related to that condition. The American Heart Association reports that approximately 870,000 people died from heart disease in 2010 in India.
                          The sub-Saharan Africa, owing to their rudimentary dietary culture and slow paced lifestyle merely had 3.9 million cases while India had 18.1 million numbers of cases with cardiovascular disease. (Rose Windale,2003)
           Kadavil, 2009, has pointed out that Kerala has the highest incidence of Coronary Artery Disease and Diabetes in the country. The prevalence of diabetes in the state is about eight percent and the prevalence of heart disease is 10-12 percent compared to a national average of 3-5 percent. Similarly the incidence of heart attacks is twice more common when compared to the rest of the country. 
          The economic burden of heart disease is no longer confined to the affluent, industrialized world. With the exception of sub-Saharan Africa, cardiovascular disease is the leading cause of death in the developing world. Its rise is linked to the increase in prevalence of risk factors such as tobacco use and relative lack of access to interventions to managing the ensuing disease. 
            Heart disease and stroke – cardiovascular disease – are expensive for the world. In 2009, cardiovascular disease cost the India Rs.169 billion in direct and indirect annual costs.
                                         The economic impact is felt both as a cost to the country’s health system as well as the loss of income and production of those affected with cardiovascular disease either directly by the disease or as caregivers.  This is exacerbated in the developing world where cardiovascular disease affects a high proportion of working-age adults. 
                          The economic implications of cardiovascular disease are vast. In India, heart disease has historically affected the more educated and higher socioeconomic groups, but this is changing. Researchers found that in developing countries cardiovascular disease disproportionately affects working-age adults from lower socioeconomic groups. Also, people from lower socioeconomic groups fare worse if they develop heart disease; their mortality after a heart attack is higher than from a high socioeconomic group.                             

                             This has led to claim that if the global epidemic of heart disease continues it will have an impact on the viability of a number of countries’ economies.  Researchers have estimated that between the developing economies of Brazil, India, China, South Africa, and Mexico, 21 million years of future productive life are lost each year because of cardiovascular disease. 
                  Economic transition, urbanisation, industrialisation and globalisation bring about life style changes that promote heart disease. These risk factors include tobacco use, physical inactivity, unhealthy diet. Life expectancy in developing countries is rising sharply and people are exposed to these risk factors for longer periods. Newly merging CVD risk factors like low birth weight, folate deficiency and infections are also more frequent among the poorest in low and middle income countries.
           The most encompassing researches and studies on heart health have indicated that lack of happiness and dietary pattern is by far the biggest risk factor resulting in heart problem.
                  Dam, et al., 2007, pointed out that there are three dietary patterns prevalent in present the scenario leading to various lifestyle disorders. The cosmopolitan pattern  characterized by greater consumption of vegetable oils, garlic, fried vegetables, salad vegetables, rice, pasta, chicken, fish, wine, and lesser consumption of potatoes. The traditional pattern characterized by greater consumption of red meat, potatoes, highly saturated added fat, coffee, beer, and lesser consumption of soy products, low-fat dairy, breakfast cereals, tea, and fruit. The refined-foods pattern characterized by greater consumption of French fries, high-sugar beverages, mayonnaise, salty snacks, white bread, and candy, and lesser consumption of whole-grain bread and boiled vegetables. 
                Hence to combat lifestyle diseases a balanced diet and healthy regime including exercise is the need of the hour to help us to live longer and to be happy.( www.medindia.net/patients/patientinfo)
                                     It is imperative to take good care of the heart because this is the centre of the body and without a healthy heart the whole body has to suffer.  The most important way to prevent a heart attack is to change the lifestyle. 
                      The three most important areas to change are to improve nutrition, increase exercise and stop smoking.  Improvements in these three areas can reduce the chances of a heart attack and increase the chances of a long and healthy life ( http://www.lifemojo.com)
             The study conducted by Pande, 2004 found that people who ate more fruits and vegetables and whole cereals had a 30% lower risk of heart attack as compared to people who ate very little or no fruits and vegetables and whole cereals.
            The study also concluded that people who ate the typical refined diet, heavy in fried foods, meat, and junk food had a 35% greater risk of heart attack when compared to people who ate very little of those foods.
               Some foods increase the risk of coronary heart disease, others may protect against it. Uncontrolled diabetes can contribute to coronary heart disease.  Fish, fruit and vegetables, garlic, some oils including olive oil, fibre from wholegrain cereals, legumes and soy, nuts and seeds and tea may help protect against the diseases. 
           Lairon D et al.,2005 stated that bringing about changes in the diet by replacing with high fiber in  diet by increasing fiber intake  around 20 to 30 gms per day of which at least 6 grams should be from soluble fiber, and this is accompanied by approximately 5% reduction in LDL. Soluble fiber is found in oats, soybeans, legumes, green leafy vegetables, whole cereals.  
                           Studies conducted by Daniells, 2009, showed a reductions of about 4.5 percent for cholesterol following consumption of wholemeal wheat products for three weeks, compared to consumption of refined grains.
        According to a study conducted by researchers at the University of Hong Kong and published in the European Heart Journal, compounds found naturally in soy, known as iso flavones, increase artery and heart health. The study was conducted on patients with a history of stroke and high cholesterol. The results were measured by artery diameter and cholesterol levels.
                Palli, 2009,proved that  women who eat at least one serving of leafy greens a day are 46 percent less likely to develop heart disease and the mechanisms responsible for the protective effect of plant-origin foods on cardiovascular diseases involve micronutrients such as folate, antioxidant vitamins and potassium, all present in green leafy vegetables. 
              Information on CVD risk associated with existing food consumption patterns in the general population may help in prioritizing public health efforts. Dietary changes may be more readily achieved if recommended foods are compatible with existing patterns of food consumption and also help in the incorporation of hypolipedemic foods into existing (www.naturalnews.com/)
          There is a growing recognition that skipping breakfast belongs to a special category of risk factors because it markedly increased the risk of CVD.
            The effects of a skipped breakfast are short attention span, lack of alertness, longer reaction time, low blood sugar, decreased work productivity.
       Other studies have even linked healthy breakfasts with less chronic disease, increased longevity and better health.  Hence starting the day with good breakfast boosts energy, increases attention span, and heightens sense of well-being. A good breakfast is one that provides at least one third of the day’s calories. (www.ayushveda.com/dietfitness/importance-of-breakfast) 
   	Against such a backdrop, the present study on “Development of an Indigenous Fiber Rich Breakfast Recipes for Cardiovascular Patients” has been undertaken with the following specific objectives to:
· Identify commonly used hypolipediemic ingredients for the formulation of mix through survey
· Formulate and evaluate recipes using different combinations of formulated mix for acceptability
· Estimate the nutrient content of the selected recipes
· Estimate the shelf life study and cost effectiveness of the products




II. REVIEW OF LITERATURE
                                        
             The literature pertaining to the study on “Development of an Indigenous High Fibre Breakfast Recipes for Cardiovascular Patients/diseases” is reviewed under the following headings.
                   A. Cardiovascular diseases
                   B. Role of Dietary Fibre in Human Health
                   C. Health Benefits of Ingredients used
                   D. Role of Functional Foods
                   E. Association with Diabetes Mellitus and Metabolic Syndrome
                    
  A. Cardiovascular diseases
                   1) Definition    
                Cardiovascular diseases (CVD) affect the heart and surrounding blood vessels and take many forms, like high blood pressure, coronary artery disease, heart disease and stroke. Cardiovascular diseases are the largest cause of death in the world and account for approximately 40 percent of deaths or 20 million deaths per year (Health – European Union, 2010).
           According to WHO 2009, heart attacks and strokes are usually acute conditions and are mainly caused by a blockage that prevents blood from flowing to the heart or brain. The most common reason for this is a build-up of fatty deposits on the inner walls of the blood vessels that supply to the heart or brain. Strokes can also be caused by bleeding from a blood vessel in the brain or from blood clots.  
          Cardiovascular disease is a general name for a wide variety of diseases, disorders and conditions that affect the heart and sometimes the blood vessels as well. Cardiovascular disease is the number one killer of women and men in the United States, according to the National Heart, Lung, and Blood institute 2009.
           Coronary heart disease (CHD) is caused by a gradual build up of fatty deposits in the walls of coronary arteries, which can then cause them to narrow. The medical term for this condition is atherosclerosis and the fatty material is known as atheroma (British Heart foundation, 2009).
              
 2. Prevalence of cardiovascular diseases
            Cardiovascular diseases are the number one cause of death globally: more people die annually from Cardio vascular disease than from any other diseases. An estimated 17.1 million people died from cardiovascular diseases in 2009, representing 29 percent of all global deaths. Of these deaths, an estimated 7.2 million were due to coronary heart disease and 5.7 million were due to stroke (WHO 2009). 
                                   Eighty two percent of Cardiovascular disease deaths take place in low- and middle-income countries and occur almost equally in men and women. People in low- and middle-income countries are more exposed to risk factors leading to Cardio vascular diseases and are less exposed to prevention efforts than people in high-income countries. People in low- and middle-income countries suffering from Cardiovascular diseases have less access to effective and equitable health care services which respond to their needs (including early detection services).As a result, many people in low- and middle-income countries die younger from Cardiovascular diseases a, often in their most productive years.( www.americanheart.org,).
              According to Gaziano, 2009 at macro-economic level, Cardio vascular diseases place a heavy burden on the economies of low- and middle-income countries. Heart disease, stroke and diabetes are estimated to reduce GDP between 1 and 5 percent in low- and middle-income countries experiencing rapid economic growth, as many people die prematurely. For example, it is estimated that over the next 10 years (2006-2015), India will lose $558 billion in foregone national income due to the combination of heart disease, stroke and diabetes. 
               The prevalence of heart diseases and diabetes is on the increase in Kerala when compared to that in other parts of the country, according to medical experts. A comparison of Kerala's health profile with other States revealed that the prevalence of heart attack in the State is 6.4 per cent and for Punjab it is three per cent. About 30.5 per cent of the population in Kerala is hypertensive (suffering high blood pressure), while comparable figures for Rajasthan is 21 per cent, Haryana 17.4 per cent, Tamil Nadu 21.6 per cent and Punjab 5.1 per cent (www.keralahealth.org).
                    Prevalence of death rate in Kerala showed that nearly half of the deaths in the community (49.6 per cent) are due to heart diseases. Kochi cited that the peak incidence of heart attacks among Keralites occurs in people 34-45 years old and the reasons for this increased prevalence are due to sedentary lifestyles, diet rich in saturated fats, and total absence of physical activity (Rijo, 2009). 
         C. Risk Factors for Cardiovascular Diseases
                  According to Barrett 2006, Cardio vascular diseases develop as a consequence of lifestyle factors, though age, gender, and genetic predisposition also contribute.
        The 10 leading selected risk factors for death and disability, by type of country as given by WHO (2009)
	High-mortality developing countries
	Low-mortality Developed countries
	Developed countries

	Underweight
	Alcohol consumption
	Tobacco consumption

	Unsafe sexual practices
	High blood pressure
	High blood pressure

	Unsafe water, poor     sanitation , and poor hygiene
	Tobacco consumption
	Alcohol consumption

	 Indoor smoke from solid fuels
	Underweight
	High cholesterol level

	 Zinc deficiency
	Overweight
	     
Overweight


	 Iron deficiency
	High cholesterol level
	Low fruit and vegetable intake

	Vitamin A deficiency
	Low fruit and vegetable intake
	Physical inactivity

	 High blood pressure
	Indoor smoke from solid fuels
	Illicit drug use

	 Tobacco consumption
	Iron deficiency
	Unsafe sexual practices

	 High cholesterol level
	Unsafe water, poor sanitation and poor hygiene
	Iron deficiency


                 
                 The most important behavioral risk factors of heart disease and stroke are unhealthy diet, physical inactivity and tobacco use. Behavioral risk factors are responsible for about 80 percent of coronary heart disease and cerebro vascular disease. The effects of unhealthy diet and physical inactivity may show up in individuals as raised blood pressure, raised blood glucose, raised blood lipids, and overweight and obesity and these are called 'intermediate risk factors. (Katheleen., et al.,2004).
        Kannel, 2005 has revealed that the fibrinogen values were significantly higher in smokers than in nonsmokers, increased with the amount smoked in both sex, and ex-smokers had values as low as those of nonsmokers. Over 10 years of follow-up, 165 men and 147 women developed cardiovascular disease, the risk in both sexes increasing progressively in relation to antecedent fibrinogen values over the 180 to 450 mg/dl range. Risk gradients for cardiovascular disease in men diminished with advancing age. 
            Deckers, 2006 quoted that fibrogen in excess promotes excessive clumping of platelets and can result in thrombosis in an artery, leading to a heart attack or stroke. The normal range for blood (serum) fibrinogen is 200 to 400 mg/dL, and levels around 400 mg/dL is associated with a two fold increase in risk of heart attack or stroke.
                Jacobs, 2006 elicited that high density lipoprotein cholesterol as a predictor of cardiovascular disease mortality in men and women. Controlling for age, low density lipoprotein (LDL) cholesterol, triglycerides, body mass index, systolic blood pressure, and smoking, multivariate analysis results indicate inverse relations between HDL cholesterol and cardiovascular disease mortality.
             Damle 2006, cited that obesity and diabetes mellitus are often linked to cardiovascular disease. In fact, cardiovascular disease is the most life threatening of the diabetic complications and diabetics are two- to four-fold more likely to die of cardiovascular-related causes than non diabetics. 
          Prabhu, 2008, have expressed that ethnic origin plays a role.  People with African or Asian ancestry are at higher risks of developing cardiovascular disease than other racial groups.
               Mukewar, 2009 reviewed that family history of cardiovascular disease indicates risk. If a first-degree blood relative has had coronary heart disease or stroke before the age of 55 years (for a male relative) or 65 years (for a female relative) the risk increases.
             Beulens,2008 studied alcohol consumption and risk for coronary heart disease among men with hypertension and study revealed that heavy alcohol consumption increases risk for hypertension, which is in itself a strong risk factor for cardiovascular disease (CVD).  
            Mackay et al .,2005 opines that physical inactivity increases the risk of heart disease and stroke by 50 percent  Obesity is a major risk for cardiovascular disease and predisposes one to diabetes.
               According to Mensah 2005, tobacco use, whether it is smoking or chewing tobacco, increases risks of cardiovascular disease.  The risk is especially high when started smoking when young or smoking heavily or a woman. Passive smoking is also a risk factor for cardiovascular disease.  Stopping tobacco use can reduce risk of cardiovascular disease significantly, no matter how one have smoked.
                                             A diet high in saturated fat increases the risk of heart disease and stroke.  It is estimated to cause about 31 percent of coronary heart disease and 11 percent of stroke worldwide (WHO,2008).
                  Simply getting old is a risk factor for cardiovascular disease; risk of stroke doubles every decade after age 55(www. Healthy heart.org).
                Kardys, 2006 citied that C- reactive protein is an inflammatory marker and inflammation has a central role in atherosclerosis the accumulation of plaques of fats, cholesterol and other material in the arteries. High levels of C-reactive protein  in the blood have been associated with an increased risk of cardiovascular disease, including heart attack and stroke.
              Studies conducted by  Knetsch,2006 indicate a link between high plasma levels of homocysteine and an increased risk of stroke, certain types of heart disease, and peripheral vascular disease. Raised levels may be associated with four times higher risk than normal homocysteine level since increased homocysteine levels may eventually cause the tissues lining arteries to thicken and scar. Cholesterol can build up in those scarred areas, providing a surface for blood clots to form.
                Dhalla et al.2008, describes oxidative stress in cardiac and vascular myocytes as the injury caused to cells resulting from increased formation of ROS and/or decreased antioxidant reserve. The increase in the generation of ROS is due to impaired mitochondrial reduction of molecular oxygen, secretion of ROS by white blood cells, endothelial dysfunction, auto-oxidation of catecholamines, as well as exposure to radiation or air pollution.	

B. Role of Dietary Fibre in Human Health:
                Dietary fibre is the term that describes the carbohydrates that human’s can’t digest. Dietary fibre is found in plant foods such as cereals, pulses, fruits and vegetables and occurs mainly in the plant cell wall here it provides structural support for the plant. (http://en.wikipedia.org/wiki/Dietar_fiber) 
       US Department of Agriculture 2005 states that, chemically, dietary fibre consists of non-starch polysaccharides such as arabinoxylans, cellulose and many other plant components such as resistant dextrins, inulin, lignin, waxes, chitins, pectins, beta-glucans and oligosaccharides.
              According to Trowell, 2008  Soluble fibres such as Pectin, Guar gum, and Oat gum are also called pre biotic fibres.
          A significant protective effect against cardiovascular disease requires the intake of at least 25g of dietary fibre per day. ( Trowell 2006)
             The National Institute of Nutrition, 2008 makes a recommendation of 40g of fibre per day for adults while The National Academy of Sciences Institute of Medicine ,2009 suggests that adult men 50 years and younger consume 38 grams of total dietary fibre daily and women 50 years and younger consume 25 grams of fibre daily.
       According to  Ludwig, 2009 fiber consumption predict insulin levels, weight gain, and other CVD risk factors more strongly than did total or saturated fat consumption. High-fiber diets protect against obesity and CVD by lowering insulin levels.
                             A recent study conducted by  Kawatra et al., 2008 on Effect of dietary fibre from cereal bran and legume seed coats on serum lipids in rats  inferred that total lipids, cholesterol and triglycerides were lowered while HDL-cholesterol was found to be significantly increased. However, serum phospholipids were not affected significantly
               Chauhan et al., 2008 conducted a study on composition and hypolipidemic effect of dietary fibre from some plant foods, namely,khejri beans (Prsopsis cinceria),peepalbanti (Ficus religiosa),barbanti (Ficus bengalensis),gullar (Ficus glomerata) and teent (Capparis decidua)  and  the study revealed that dietary hemi cellulose showed a significant negative correlation with serum and liver cholesterol and a significant positive correlation with fecal bile acids. The dietary fibre influenced total lipids, cholesterol, triglycerides and phospholipids of the liver to varying extents.	
            Kawatra,et al., 2007, quoted that the consumption of 15 g guar gum with normal diet for six weeks produced significant reduction in plasma total cholesterol, LDL-cholesterol and total cholesterol to HDL-cholesterol ratio. However, HDL-cholesterol levels were not affected by fibre intake.
                Ajani 2004 have expressed that there is a strong association between fibre, especially insoluble fibre, and laxation. Fibre increases fecal weight and volume and alters the consistency of the stool and promotes a regular bowel habit. Fibre makes the stools soft, bulky and easy to eliminate. 
   C. Health Benefits of Ingredients used:
                 1. Whole wheat flour:
              Whole wheat consists of the entire grain seed of a plant. This seed, also known as the kernel, is made up of three key parts: the bran, the germ, and the endosperm. (Institute of Medicine, Food and Nutrition Board, 2003). Whole wheat may be eaten whole, cracked, split, flaked, or ground. Most often, they are milled into flour and used to make breads, cereals, pasta, crackers, and other grain-based foods. (U.S. Food and Drug Administration, 2005).
           According to USDA Nutrient Data Laboratory 2006 the fiber content of different whole-wheat can vary considerably, between 0.5 and 4 grams of fiber per serving , depending on the food category and serving size.
                    Studies show that in women even after controlling for fiber intake, the health effects of whole wheat and heart disease remain.(Liu, et.al.,2006.) However, in men while the whole wheat was protective for heart disease, the bran or fiber component of whole grains provided a significant portion of the protection (Jensen,2003).
         According to Jacobs, 2004, the health advantages of whole wheat are largely associated with consuming the entire whole wheat “package,” which includes vitamins, minerals, essential fatty acids, phytochemicals and other bioactive food components.
             Studies have consistently found that individuals with three or more servings of whole wheat per day have a 20 to 30 percent lower risk for atherosclerotic cardiovascular disease compared to individuals with lower intakes of whole grains (Slavin .et.al,2004)
                    Components of some whole wheat, including soluble fiber, beta glucan, alpha-tocotrienol, and the arginine-lysine ratio, are believed to play a role in lowering blood cholesterol (Mendelsohn ,et.al 2006) Whole wheat may decrease risk of heart disease through their antioxidant content. Other bioactive components are believed to play a role in vascular reactivity, clotting, and insulin sensitivity. (Liese, et.al, 2003)
                        Jacobs, 2004, attributed that Whole wheat appear to be associated with a reduced risk of a number of gastrointestinal cancers as well as several hormone-dependent cancers. He found a 21 to 43 percent lower cancer risk with high intake of whole wheat compared to low intakes. Pietinen,et,al.,2006 pointed out that whole wheat intake had a 10 to 45 percent lower risk of endometrial cancer and a 37 to 40 percent lower risk for ovarian cancer.

           Slavin et al. 2008, has revealed that components of whole wheat, including fiber, resistant starch, and oligosaccharides play roles in supporting gastrointestinal health. Cummings, et.al. 2007, attributed that the increase in stool weight is caused by the presence of fiber, water that the fiber holds, and partial fermentation of fiber and oligosaccharides, which increases the amount of beneficial bacteria in stool.
             The American Diabetes Association Guidelines for the Prevention and Treatment of Diabetes recognizes the role of whole wheat and fiber in reducing the risk of diabetes and maintenance of blood glucose levels. 
             Murtaugh, et al.,2007 from observational studies and clinical trials found  improved blood glucose control in people with diabetes and, in non-diabetic individuals, who consumed whole wheat and also it help in  lowering fasting insulin levels and decrease insulin resistance. He point out that components of whole wheat, including magnesium, fiber, vitamin E, phytic acids, lectins, and phenolic compounds, are believed to contribute to risk reduction of type 2 diabetes as well as lowering blood glucose and blood insulin levels.
          2. Defatted Soy Flour
                              Soy flour refers to defatted soybeans ground finely enough to pass through a 100-mesh or smaller screen where special care was taken during de solventizing (not toasted) in order to minimize denaturation of the protein to retain a high Protein Dispersibility Index (PDI), for uses such as extruder cooking of textured vegetable protein. (http://en.wikipedia.org/wiki/Soybean)
                  According to the U.S. Food and Drug Administration’s (FDA) soy and heart-health claim, 25 grams of soy protein per day reduce the risk of coronary heart disease.  Sirtori, 2005, have proved  soy protein’s ability to modestly lower LDL cholesterol and triglycerides by about 3-6 percent, which is consistent with the American Heart Association’s finding of a 2-7 percent decrease in LDL cholesterol.  Taku ,2007, quoted that soy’s lipid-lowering action may be enhanced when isoflavones are provided with soy protein, and reinforces an independent effect of soy protein on blood cholesterol.
          According to a study conducted by VanHorn, et al.,2006 ,compounds found naturally in soy, known as isoflavones, increase artery and heart health. The study was conducted on patients with a history of stroke and high cholesterol. The results were measured by artery diameter and cholesterol levels.
       According to Messina 2008,in addition to the cholesterol-lowering effects of soy protein, full-fat soyfoods are also good sources of an essential omega-3 fatty acid, which independently lowers risk of heart disease.
Allen, 2007 studied the effect of supplementation of soya protein in postmenopausal women with metabolic syndrome and  study showed significant reduction in cholesterol level  after 8 weeks of replacing a daily serving of red meat with soy protein.  North American Menopause Society in 2006 recommended that 40 - 80mg of  soy isoflavones daily to help relieve menopausal symptoms.
                  Azadbakht L 2007, have proved that the phytoestrogens in soy foods are "anti-estrogens", they may block estrogen from reaching the receptors - therefore potentially protecting women from developing breast cancer
     Mehrabi, 2007, quoted that many soy foods are naturally high in calcium (some fortified with calcium because it is a good source of a particular coagulating agent). In addition, soy also contains magnesium and boron, which are important co-factors of calcium for bone health
         3. Green Gram Dal.
                                 The green gram is one of the most wholesome among pulses in India. It is free from the heaviness and tendency to flatulence, which is associated with other pulses(www.best-home-remedies.com.) 
           Chibbar  2005, pointed out that diets rich in green gram are associated with health benefits such as reduced calorific content, reduced or no effect on blood glucose levels (low glycemic index), and improved heart health. These health benefits have been attributed to the high amylose concentration (>30percent) .
                Agarwal et al.,2008 conducted a study on composition and hypolipidemic effect of dietary fibre of  green gram dal on rats and it was inferred that the dietary fibre influenced total lipids, cholesterol, triglycerides and phospholipids of the liver to varying extents  
                          Cooked dal of green gram is a very digestive food for invalid and sick persons. Its regular use during childhood, pregnancy and lactation helps one to get the required nutrition and promote health. It is an aperient i.e. a laxative when given in large quantities (www.healthinfoarticles.com)
    Water in which green grams arc soaked is an excellent medicine during cholera, measles, chicken-pox, small-pox, typhoid and all types of fevers. It can be given in a small quantity even during acute phase of appendicitis.(www.indianpulses.com)
      3. Black Gram Dal
                Sreeramulu,. 2009 studied the antioxidant activity of commonly consumed cereals, millets, pulses and legumes in India and revealed that black gram dhal (Phaseolus mungo Roxb) had the highest Total Phenolic Content, the value of 418 mg/100 g
         According to Radhika et al., 2008 black gram dal decreased bad cholesterol and triglycerides. There was no significant change in good cholesterol and it lowers heart attack by 24 percent. The recommended amount to be consumed everyday is 50 gm. 
      Ganesan et.al.,  2008 citied that black gram dal has very high in dietary fiber and hence a healthy source of carbohydrates for persons with insulin sensitivity or diabetes.
        Experiments conducted by  Mohanet al ., 2008 has shown that the intake of water extract of Black gram enhances the utilization of glucose in both the diabetic and the normal persons.  And also considerable improvement in their fasting blood sugar levels, glucose tolerance, urinary excretion of sugar and general condition.
   Mohan V 2006 pointed out that black gram dal are a helpful source of zinc, folate and protein hence they are recommended for pregnant women, lactating mothers and children
           Black gram is valuable in digestive system disorders. In the form of decoction, it is useful in dyspepsia, gastric catarrh, dysentery and diarrhea. (http://natural-homeremedies.net)
4. Horse Gram Dal
        The horse gram (Dolichos biflorus) are native to India.  Ayurvedic Physicians of the Gangetic Basin of India use the simple horse gram for various ailments ranging from Piles to Rheumatism and Conjunctivitis of Eyes to eliminating worms.  (http://www.britannica.com/horse-gram)
        Mathews, 2010, pointed out that Horse Gram, Dolichos biflorus Linn reduces fat, expels kidney stones and is an anti-oxidant. Packed with flavonoids it neutralises free radicals in the system.
       Horse Gram, is known to possess hypoglycemic, hypo cholesterolemic, anti mutagenic and anti carcinogenic as well as other therapeutic effects. (Terrence Madhujith 2005
       Rani 2005, pointed out that horse gram helps to lose weight and is used to fight renal stones and oedema, dysuria, asthma and high cough. It helps in binding the stools and arrest diarrhea.            
     The use of horse gram in the diet revels pain of the dry piles .Drinking the semi liquid mixture of powdered horse gram and powdered pepper cures sore throat. Its also believed to be beneficial for cough and phlegm.(Ruby 2006)
        The powdered beans if applied on skin, minimises heat rash and similar skin eruptions. It helps to dissolve kidney stones and expel them through the urethra. Old horse gram boiled and taken cures rheumatism. It’s phenolic content or some inherent property helps phenomenal reduction in weight, if taken regularly.(http://healthmad.com/horse-gram)
      Regular intake of horse gram regulates the occurrence of menses and also controls the bleeding. It is equally helpful in heavy bleeding after pregnancy. (www.innovateus.net/horse-gram)
           5. Lotus Stem	
      Nelumbo nucifera Gaertn. (Nymphaeaceae), also known as sacred lotus, is a well known medicinal plant. ( Mukherjee, 2006)
                      Several bioactive compounds have been derived from these plant parts belonging to different chemical groups, including alkaloids, flavonoids, glycosides, triterpenoid, vitamins etc., which all have their own therapeutic impact (Maji, 2008)
                   Bor ,2009, expressed that ,apart from that lentil whole, Lotus stem contain good amount of potassium, it improves nerve function, muscle function, reduces confusion, irritability and fatigue, lowers chance of heart problems and high blood pressure
                 Yen, 2008 describes lotus stem as the richest source of dietary fibre and it helps to normalize blood sugar levels, cholesterol levels, and helps  to prevent constipation and hemorrhoids
6. Curry Leaves
       Curry leaves posses the qualities of herbal tonic. They strengthen the functions of stomach and promote its action. They are also used as mild laxative.
            Analysis of the nutrients present in curry leaves show to consist moisture 66.3 percent, protein 6.1 , fat 1.0 percent , carbohydrate 16.1 percent and fibre 6.4 percent. 	
           Shanthala, et.al., 2010, conducted a study on  acceptability of curry leaf (murraya koenigii) incorporated products and attitude towards consumption. The study revealed that majority of respondents consumed curry leaves once, twice or three times a week, and 50 percent perceived the level of consumption to be inadequate. The respondents expressed willingness to use curry leaves incorporated products in their diet for health reasons.
                   Wan (2009) revealed that dietary supplement with curry leaves has been shown to reduce total serum cholesterol, LDL and VLDL , increased HDL, decreased the release of lipoprotein into circulation and increased the catalase activity in rats.
                 Mitra 2007, states that another important usefulness of Murraya Koenigi has the ability to reduce the harmful effects of diabetic conditions and also  is considered as a potent dietary supplement in reducing the obesity due to diabetes mellitus.
                 	Russel 2004, quoted that, the curry leaves contain the pigment lutein which gives the green color to the leaves. Lutein has the ability to prevent the clogging of the arteries.
                      Curry leaves are rich in beta carotene which is a powerful antioxidant, and thus can prevent the onset of several chronic diseases. Antioxidants can also slow down ageing. Curry leaves also containing significant quantities of calcium, phosphorus and iron and hence they are good for healthy bones and teeth ( www.itslife.curry-leaves)
               Cataract development can be prevented by using fresh juice of Curry leaves and also makes the eyes look bright.( http://gomestic.com/the-health-benefits-of-the-curry-leaves)
               Tender curry leaves are useful remedy for treating diarrhoea, dysentery and piles. It should be taken  mixed with honey. The bark of the tree is also useful in Bilious Vomiting. A teaspoon of the powder of the dry bark should be given with cold water in this condition (http://gomestic.com/cooking/the-health-benefits-of-the-curry-leaves)
       7. Agathi 
           Cheriyan, 2009, quoted that Crushed leaves are applied to sprains and bruises of all kinds. A tea made from the leaves is believed to have antibiotic, anthelmintic, anti tumor and contraceptive properties.
                 Agathi is a super source of chromium that helps regulate insulin and blood sugar. (http://www.diabetesmellitus). Along with diabetes, it is a complete package of versatile disease fighters. It has antiviral, anti-ulcer activity( http://www.medindia.net)
         Raju  2005, express that agathi leaves  are most protective when eaten raw or lightly cooked. It is extremely high in cancer fighting activity. Like other vegetables, it also speeds up removal of estrogen from the body, thus helping to suppress the breast cancer. It is also rich in cholesterol reducing fibres.
           Agathi Leaves is used as poultices. The principal medicinal effects are due to the tree’s astringency; hence it is used against inflammation, venom and other poisons, bacterial infections and tumors. ( Baskaran,2005)
             Agathi juices are used for poultices and the leaves are applied for rheumatism, swellings, and bruises and itching. For systemic disorders, decoctions are taken internally. Leaves resin, mixed with honey, is taken orally for phlegm and root juices are taken as an expectorant. Sinus congestion is reduced by taking  leaves decoction. (http://siddham.in)
              Laladhas, 2009, conducted a study to show potential anticancer and chemo preventive efficacy, in vitro and in vivo of a novel protein fraction from agathi and the study strongly support in vitro findings as administration increased the life span and decreased the tumour volume in mice bearing tumour.
  
         Unnithan,2009, express that , Agathi as cholesterol lowering agents is due to the presence of Beta-glucans, a water-soluble dietary fibre present in this leafy vegetable. Beta-glucans, which are also present in barley, have also been shown to lower low-density lipoprotein (LDL) cholesterol.
D. Role of Functional Foods
              Functional food or medicinal food is any healthy food claimed to have a health-promoting or disease-preventing property beyond the basic function of supplying nutrients. (http://en.wikipedia.org/wiki/Functional_food)

 Functional Foods from Plant Sources
  Oats       
        The majority of the studies revealed statistically significant reductions in total and LDL-cholesterol in hypercholesterolemic subjects consuming either a      typical  a low fat diet. The daily amount of oat bran or oatmeal consumed  ranged from 34 g to 123 g . Oats determined that 3 g of b-glucan would be required to achieve a 5 percent reduction in serum cholesterol, an amount equivalent to approximately 60 g of oatmeal or 40 g of oat bran (dry weight). (www.oatstech.com)
Soy    
            The cholesterol-lowering effect of soy is the most well-documented physiological effect. A 2005 meta-analysis of 38 separate studies (involving 743 subjects) found that the consumption of soy protein resulted in significant reductions in total cholesterol (9.3percent), LDL cholesterol (12.9 percent), and triglycerides (10.5percent), with a small but insignificant increase (2.4percent) in high density lipoprotein (HDL) cholesterol (Anderson et al., 2002). Linear regression analysis indicated that the threshold level of soy intake at which the effects on blood lipids became significant was 25 g
Flaxseed      
 Among the major seed oils, flaxseed oil contains the most (57%) of the omega-3 fatty acid, a-linolenic acid. on fiber-associated compounds known as lignans. Consumption of flaxseed has also been shown to reduce total and LDL cholesterol (Bierenbaum et al., 2003; Cunnane et al., 2004)
 Garlic
            Garlic has been advocated for the prevention of CVD, possibly through anti hypertensive properties. The cardioprotective effects are more likely due to its cholesterol-lowering effect. In a meta-analysis, by Warshafsky et al. (2003) summarized the results of five randomized, placebo-controlled clinical trials, involving 410 patients. They showed that an average of 900 mg garlic/day could decrease total serum cholesterol levels by approximately 9 percent
      In a second meta-analysis involving 16 trials, Silagy and Neil (2003b) reported that 800 mg garlic/day reduced total cholesterol levels by 12percent 
Wine      
     There is growing evidence that wine, particularly red wine, can reduce the risk of CVD. The link between wine intake and CVD first became apparent in 1979 when St. Leger et al. (1979) found a strong negative correlation between wine intake and death from ischemic heart disease in both men and women from 18 countries.
        Frankel and coworkers (2003) attributed the positive benefits of red wine to the ability of phenolic substances to prevent the oxidation of LDL, a critical event in the process of atherogenesis.
Functional Foods From Animal Sources:
Although the vast number of naturally occurring health-enhancing substances are of plant origin, there are a number of physiologically-active components in animal products that deserve attention for their potential role in optimal health.
Fish
             Omega-3 (n-3) fatty acids are an essential class of polyunsaturated fatty acids (PUFAs) derived primarily from fish oil. It has been suggested that the Western-type diet is currently deficient in n-3 fatty acids, which is reflected in the current estimated n-6 to n-3 dietary ratio of 20:25-1, compared to the 1:1 ratio on which humans evolved (Simopoulos, 2004). 
        Although eating large amounts of fish has not unequivocally been shown to reduce CVD risk in healthy men, consumption of 35 g or more of fish daily has been shown to reduce the risk of death from nonsudden myocardial infarction in the Chicago Western Electric Study (Daviglus et al., 2007), and as little as one serving of fish per week was associated with a significantly reduced risk of total cardiovascular mortality after 11 years in more than 20,00 male physicians (Albert et al., 2008).
Fermented milk
The hypocholesterolemic effect of fermented milk was discovered more than 30 years ago during studies con-ducted in Maasai tribesmen in Africa (Mann et al., 1964).
     The Maasai have low levels of serum cholesterol and clinical coronary heart disease despite a high meat diet. However, they consume daily 4 to 5 L of fermented whole milk. (Ruby et al.,2005)
Richard et al., 2004, proved that consumption of fermented milk can significantly reduce tht blood cholesterol level to 12percent.

 
   E. Association with Diabetes Mellitus and Metabolic Syndrome
         	
        According to  Galassi,2007  Metabolic syndrome (also known as syndrome X or the dysmetabolic syndrome) was coined to designate a cluster of metabolic risk factors that come together in a single individual. The main features of metabolic syndrome include insulin resistance, hypertension (high blood pressure), cholesterol abnormalities, and an increased risk for clotting.
          Hansen,2006,  states that the metabolic syndrome is a constellation of risk factors that carry increased risk for cardiovascular disease and type 2 diabetes. These risk factors are atherogenic dyslipidemia, elevated blood pressure, elevated plasma glucose, a prothrombotic state, and a proinflammatory state.  
    Grundy ,2006, confirmed CVD as a major clinical outcome of metabolic syndrome and identified 6 major components of the syndrome: abdominal obesity, atherogenic dyslipidemia, elevated blood pressure, insulin resistance ± glucose intolerance, a proinflammatory state, and a prothrombotic state
       Cleeman ,2007, revealed that the metabolic syndrome was present in ∼23percent of individuals without diabetes or prevalent CVD at baseline.
           Smith, (2007) reviewed that   metabolic syndrome is associated with a significant CVD risk, particularly in men aged ≥45 years and women aged ≥55 years. The metabolic syndrome predicts diabetes beyond glucose intolerance alone.
                          Studies conducted by Malik et al 2006 indicate that mortality in women and men, respectively,  with the metabolic syndrome was seen in 10 and 15% of subjects with high blood pressure, 42 and 64% of those with hyperlipedemia, and 78 percent and 84 percent of those with type 2 diabetes. The risk for coronary heart disease and stroke was increased threefold in subjects with the syndrome .
      Isomaa (2006) quoted that, of the individual components of the metabolic syndrome, microalbuminuria conferred the strongest risk of cardiovascular death  
            Galassi, 2006 strongly suggests that the metabolic syndrome is an important risk factor for cardiovascular disease incidence and mortality, as well as all-cause mortality. The detection, prevention, and treatment of the underlying risk factors of the metabolic syndrome should become an important approach for the reduction of the cardiovascular disease burden in the general population. 
    The metabolic syndrome predicts diabetes independently of other factors. Lowering the fasting glucose cutoff to 5.4 mmol/l improves the prediction of diabetes by the metabolic syndrome.(  Lorenzo,2009)

















II.METHODOLOGY
The methodology pertaining to the study on “Development of Indigenous Fiber Rich Breakfast Recipes for Cardiovascular patients” is discussed under following headings 
 I. Eliciting information about socio economic, life style and dietary pattern of selected cardiovascular patients.	
         A. Selection of locale and subjects
        B. Formulation of interview schedule and extraction of background information     of the selected subjects.
        C. Identification of ingredients
 II.   Development of fibre rich breakfast recipes for cardiovascular patients
          A. Selection of ingredients for the formulation of mix
  B. Selection of recipes
  C. Incorporation of formulated mix into breakfast recipes
        D. Standardization and conduct of acceptability test
        E.  Nutrient analysis of recipes
        F. Shelf life study and computation of the cost of the formulated mix.
 III. Nutritional counseling to the selected cardiovascular patients
       A. Formulation and use of questionnaire to elicit the nutritional knowledge of the selected cardiovascular patients before and after counseling
           B. Development of educational package for nutritional counseling.
 C. Creation of awareness on health benefits of high fibre diet for cardiovascular     patients
          D. Evaluation of the effect of educational package
 IV: Analysis and interpretation of data
I.  Eliciting information about socio economic, life style and dietary pattern of    selected cardiovascular patients.
            A. Selection of locale and subjects
The area chosen for the conduct of study was in and around Kottayam and Cochin town in Kerala state due to the familiarity of the investigator with these areas. 
For the purpose of the house hold survey, to elicit information on socio economic, health profile, life style pattern and dietary pattern of cardiovascular patients, subjects were selected from prominent residential areas of Kottayam town namely Devalokam, Kanjikuzhi, Gandhinagar and Pallom by the investigator owing to its proximity and easy accessibility.
For the purpose of hospital survey, to gather information on socio economic and dietary pattern of cardio vascular patient’s hospitals and health care institutions in Kottayam and Cochin City namely, Pusphagiri institute of heart, Kottayam medical college and Medical trust hospital were selected by the investigator. Prior permission was obtained from the authorities of the hospitals and institutions to conduct the survey.    
According to Trochim (2006), sampling is the process of selecting units   from a population of interest so that by studying the sample (i.e., people, organizations) 
generalization of results back to the population from which they were chosen can be done.
The subjects for the survey were selected by purposive sampling method.  Purposive sampling is one arbitrarily selected because there is good evidence that it is very representative of the total population.” (Taylor et al., 2007).       
Sixty five male and 35 female, a total of 100 cardiovascular patients within the age group of 30 to 75 years were selected for the survey.  Among them 40 cardio vascular patients were selected through house hold survey and remaining 60 cardio vascular subjects were selected through hospital survey among in patients and out patients .  
B. Formulation of interview schedule and extraction of background            information of the selected subjects. 
According to Kothari (2007), an interview schedule is a proforma containing a set of questions. They are generally asked and filled by the investigator in a face to face situation with another person (Gupta 2007). An interview schedule was developed by the investigator for survey among 100 male and female cardio vascular patients about their socio economic status, life style pattern, dietary pattern and fibre consumption pattern. 
 	According to Bordens and Abbott (2006), conducting a small pilot study turns up inadequacies in formulation of questionnaire and inadequacies that lead to confusions or misinterpretations .Hence a pilot study was conducted on a sample of five subjects to pretest the schedule and necessary modification were made based on the suggestions. The modified schedule is given in (Appendix I). 
All the subjects were personally interviewed by the investigator and the relevant data were collected. Maximum reliability of the data was ensured by questioning and cross questioning the subjects.
Household survey was conducted among 40 families in Kottayam town to elicit information on socio economic and dietary pattern and also nutritional status of the selected subjects and to identify the commonly prepared breakfast recipes and frequency of consumption fibre rich food.
Hospital survey was conducted among 60 in patients and out patients in selected hospitals and health care institutions. Depending on their availability, convenience and visiting hours the patients were interviewed directly by the investigator.

C. Identification of ingredients
By conducting socio economic and dietary survey for cardiovascular patients, the ingredients for the formulation of the mix and recipes were selected, since surveys are generally conducted for collecting general information of any population, institution or phenomenon without hypothesis .(Gupta, 2005).
Survey revealed that breakfast recipes frequently consumed by the cardiovascular patients were high in calorie and fat, and low in fibre. Hence frequently consumed hypolipidemic and high fibre foods like whole grains, soya, pulses and green leafy vegetables were identified and incorporated into the mix.  
II.   Development of fibre rich breakfast recipes
A. Selection of ingredients for the formulation of mix
This study is conducted to incorporate low calorie, low fat and high fibre mix into breakfast recipes of cardiovascular patients. 
National Cholesterol Education Panel (NCEP, 2008), Adult Treatment Panel (ATP, 2007) and American Heart Association (AHA, 2008) have primarily emphasized the macro nutrient content of the diet with their recommendations to keep carbohydrate energy intake to 50 -60 %, protein 15% and fat to 20 to 25% with saturated fat ≤7% along with avoidance of trans fatty acids and with inclusion of fruits and vegetables and whole grains. 
Hence a mix was formulated with a blend of whole cereals, pulses and green leafy vegetable. The cereal selected for the mix is whole wheat flour. Defatted soy flour, green gram dhal, horse gram dal and black gram dhal were the pulses selected and incorporated into the mix.  Fibre rich green leafy vegetables like agathi and curry leaves and lotus stem were also included in the mix
Studies have consistently found that individuals with three or more servings of whole grain foods per day have a 20 to 30 percent lower risk for atherosclerotic cardiovascular disease compared to individuals with lower intakes of whole grains. Researchers have also observed that diets rich in whole grain foods tend to decrease LDL cholesterol (the “bad” cholesterol), triglycerides, blood pressure, and increase HDL cholesterol (the “good” cholesterol)( Forsythe et al.,2008).
Erdmaand, 2005 reported that a 12 percent drop in cholesterol when 20 to 25 grams of soy protein and fiber were included in the diet. Soy beans contain soluble fibre, which is known to interfere with the absorption and metabolism of cholesterol. Inclusion of legumes in the daily diet has many physiological effects in controlling and preventing various metabolic diseases such as colon cancer and coronary heart diseases. (Tharanathan and Mahadevamma, 2003).The pulses selected for the mix were Horse gram, Green gram dhal and black gram dhal.
 	Supplementation of horse gram (Dolicchos biflorus) powder lowered the concentration of triglycerides level. Treatment with horse gram extract reduced VLDL and LDL level significantly (Muthu et al., 2005).
Fibre rich green leafy vegetables like Agathi and curry leaves were included in the mix. The insoluble fibres were found in the cell walls of plants. Some insoluble fibres are cellulose, hemicelluloses and lignins. These are found plenty in green leafy vegetables like agathi, curry leaves and drumstick leaves and these have a protective role against heart diseases and Diabetes Mellitus (Rodays, 2007).
The prominent factors considered for the choice of ingredients of the mix were the ease of availability, taste and flavor of the ingredients, familiarity and suitability at house hold level and economic viability.



B.  Selection of recipes
Breakfast is a good way to get the 25 or more grams of dietary fiber needed each day to help lower cholesterol levels (http://www.hearthealthyonline.com.). 
From the survey it was revealed that majority of the cardiovascular patients consumed breakfast recipes like dosa, puttu, elai adai, poori, bread and omelet. These recipes are high in calorie and low in fibre.
Also it was revealed that some of the patients had the habit of skipping breakfast twice a week. Popular breakfast cuisines of Kerala as well as the preference of the subjects were considered for the selection of ten breakfast recipes. Three wheat based recipes namely palak chapatti, pan cake, broken wheat upma, four rice based recipes puttu, idiyappam, elai adai and kolukattai and three rice and pulse based recipes namely dhokhala, dosa and idli were selected and were standardizes (Appendix II).
The prominent factors considered for the selection of recipes were: familiarity and suitability at household level, method of cooking, ease of cooking and nutritional benefits. 
 	Overcooking or burning of food is easily avoided while steaming. Health conscious individuals prefer steaming to other methods which require minimum cooking oil, resulting in lower fat content. Steaming also results in a more nutritious food than boiling because fewer nutrients are leached away into the water, which are usually discarded. (USDA, 2007).  Out of the ten recipes selected six of them were prepared by steaming.
C. Incorporation of formulated mix into breakfast recipes
The selected ingredients whole wheat flour, defatted soy flour, black gram dal, green gram dal, horse gram, lotus stem, agathi leaves and curry leaves were  formulated into three combinations of mix and were incorporated into breakfast recipes in a powder form along with other ingredients.
 	The raw materials chosen for the preparation of the mix were cleaned with sprays of clean water to remove part of the sand and dirt. The green leafy vegetables were then sorted and trimmed to remove roots, stem, and damaged and discolourised leaves. Great care was taken not to bruise the leaves because bruising accelerates the loss of vitamin C. After cleaning, the moisture was removed by wiping in cotton cloth. Dehydration is the process of removal of surplus water without destruction of cellular tissues or impairment of energy values (Prescott et al., 2002) 
Food spoilage is caused by the action of molds, bacteria, yeast and enzymes. The drying process removes enough water from food to greatly reduce the destructive effects. The moisture content of food ranges from 20 percent to 90 percent. For safe storage the moisture content should be reduced to 24 percent to 14percent in case of whole wheat, defatted soya flour, green gram dhal, horse gram and black gram dhal, up to 12 percent in case of lotus stem and up to 10 percent in case of green leafy vegetables (Green et., al2001).
Hence the moisture content of selected ingredients were reduced by drying in sun, drying using vacuum drier and microwave oven. The raw ingredients, 175g of whole wheat, 75g of defatted soy, 60g of each horse gram, black gram dal and green gram dal, 150g of curry leaves and agathi leave and 75g of lotus stem were weighed and dried. The dried sample is made into a fine powder using a pulverizer. Then they were weighed and mixed to prepare three combinations in different ratio. 
Three different combinations of fibre rich mix were formulated. Combination (C1) consisting of  whole wheat flour 55 g, defatted soy flour 20g, pulse like green gram dal 15g  and  lotus stem 10g, combination(C2)consisting of whole wheat flour 55g, defatted soy flour 20g, horse gram 15g and agathi leaves10g, combination (C3) consisting of   whole wheat flour 55g, defatted soy 20g, black gram 15g and curry leaves 10g(Figure I) .These three mixes in different proportion of 20 percent, 25 percent and 30 percent were incorporated along with other ingredients into selected ten breakfast recipes. (Figure II)
D. Standardization and conduct of acceptability test
Sensory evaluation is a part of food science called sensory science, which is dedicated for finding ways to use humans to accurately describe the flavours and other sensory properties of foods (Potter and Hotchkiss, 2007). It has been defined as a scientific discipline used to evoke, measure, analyze and interpret.
Quality is the ultimate criterion of desirability of any food product, and acceptance of product is dependent upon the quality of the food product, which depends on the nutritional and other hidden attributes of the product, and sensory quality as assessed by means of human sensory organs (Manay and Shadaksharaswamy, 2007). Hence the product developed was evaluated for its sensory propertieS
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Sensory evaluation or ‘taste testing’, consists of judging the quality of food by a panel of judges (Stone and Sidel, 2004). Panels of 15 members were selected for the sensory evaluation of the recipes. To avoid errors due to physical, physiological, environmental and individual characteristics, panel of evaluators were used rather than a single assessor.
The panel members were selected on the basis of their health, cooperation, willingness and knowledge of sensory analysis as also ability to discriminate the various criteria’s for sensory evaluation.
Score card is a tool which help in evaluation through direction and degree of judgment using suitable defined scores (Manay and Shadaksharaswamy, 2007).
 	A four point score card was developed for the purpose of evaluation of the acceptance of colour, taste, texture and flavour and scores were given according to the acceptance of the recipes (appendix III).
 	For acceptability trials each combination of formulated mix were incorporated into selected ten recipes in three different proportions of 20 percent, 25 percent and 30 percent and a total of ninety variations were prepared. Out of ninety recipes prepared, five recipes which obtained the highest scores in sensory evaluation were selected for further evaluation of its sensory attributes. Three trials were carried out for maximum accuracy of the results.
The sensory evaluation was carried out in suitable time around 11 am to 12.15 pm, before lunch time. The results were recorded and analyzed properly.
The recipes which obtained the highest acceptability scores through sensory evaluation were considered the best acceptable recipes and were used 





















for nutrient analysis. Table II shows the best five acceptable recipes and their variations.                                            
                                                         TABLE II
BEST FIVE RECIPES AND VARIATION SELECTED FOR THE ANALYSIS
	S.NO
	RECIPES
	VARIATIONS

	1.
2.
3.
4.
5.
	Pancake
Broken wheat upma
kolukattai
Dosa
Idiyappam
	C1V1
C2V1
C1V2
C3V3
C2V2

	 C- Combination, V- Variation, V1-20%, V2-25%, V3-30% of the formulated mix.



          E: Nutrient analysis of recipes 
Analysis of nutrient content is an important aspect in formulating and developing new product and evaluating new process for making food products and identifying the sources of problem with unacceptable problem (Nielson, 2006).  Hence the best five recipes selected were analyzed for its nutrient content, using standard procedures. 
         The recipes were analyzed for their moisture, protein, fat, carbohydrates, ash, moisture, and fibre.


F. Shelf life study and computation of the cost 
According to Rody (2007), nutritional quality and cost factor are the major factors affecting food selection. 
  	Shelf life is the recommendation of time that products can be stored, during which the defined quality of a specified proportion of the goods remains acceptable under expected (or specified) conditions of storage and storage.  (Akbars, 2008).
The dried powder, weighing 100 g of each were packed in polythene covers, sealed and stored at room temperature for a period of three months. Every month the products were evaluated for change in colour, appearance, flavour, texture and taste by the investigator.
Shelf life is most influenced by several factors: exposure to light and heat, transmission of gases (including humidity), mechanical stresses, and contamination by micro-organisms (http://www.wisegeek.com/what-is-a-shelf-life.htm). Microbiological analysis is important to determine the safety and quality of food. Every month the products were analyzed for micro organism’s namely bacterial and fungal count.
An important aspect in successful food product development is the cost. The cost of the ingredients, the process of packaging all must be taken into careful consideration during the food development strategy (http://www.foodconsultant.biz) and so cost of preparation of the mix was calculated using current rates of ingredients in the market. 
III. Nutritional counseling to the selected cardiovascular patients 
Awareness was created among the selected subjects on the importance of high fibre, low fat and low calorie diet for cardiovascular patients using specially designed booklet. 
A. Formulation and use of questionnaire to elicit the nutritional knowledge of the selected cardiovascular patients before and after counseling
An interview schedule was developed to evaluate the effectiveness of educational package. The investigator personally evaluated and obtained answers from the subjects and so interview schedule was chosen to be the best tool for evaluation of the impact of awareness created. 
B. Development of educational Package
The selected cardiovascular patients were educated for the importance of low fat, low calorie and high fibre diet, preparation of the formulated mix and its storage, preparation of the recipes using the formulated mix and life style modification.
  	A booklet was developed using software’s namely Adobe photoshop 7.0, Adobe page maker7.0 and Corel draw 11.0 and as given in appendix (IV) 
 C. Creation of Awareness on Health Benefits of High Fibre Diet for Cardio Vascular Patients
The subjects need to continue with the preparation and consumption of formulated mix and is customary for the people to become aware of the nutritional and health benefits of high fibre diets. Hence awareness on the importance and role of high fibre diet for cardio vascular patients were imparted to the selected subjects using the educational material developed by the investigator. The effect of educational package was evaluated using a specially designed questionnaire as given in appendix V
 D. Evaluation of the effect of educational package
Initial nutritional knowledge of subjects on fibre and their health benefits was assessed using an interview schedule and after imparting education the same questions were asked to evaluate the effect of educational program. The impact of education imparted was assessed by comparing the results obtained before and after educational program. 

IV. ANALYSIS AND INTERPRETATION OF DATA
The data collected through interview schedules and score cards were organized to obtain the desired results and interpreted scientifically (Kothari, 2007) and the collected data were subjected to statistical analysis. For the analysis of data, percentage, were worked out wherever needed and statistical comparison were made using the mean ANOVA and T-test.



























               (
CONDUCT OF SOCIO ECONOMIC AND DIETARY SURVEY (N=100)
)RESEARCH DESIGN

 (
SELECTION OF SUBJECTS (N=30)
)
 (
IDENTIFICATION OF INGREDIENTS
 AND RECIPES
)

 (
DEVELOPMENT OF EDUCATIONAL PACKAGE
)
 (
FORMULATION
 
OF
MIX
 AND INCORPORATION INTO BREAKFAST RECIPES
)
 (
IMPARTING NUTRITION EDUCATION
)
 (
STANDARDIZATION AND CONDUCT OF ACCEPTABILIY TRIALS
)
 (
EVALUATION OF IMPACT OF EDUCATION THROUGH QUESTIONNAIRE
) (
ANALYSIS OF NUTRIENT CONTENT
) (
SHELFLIFE STUDY AND COMPUTATION OF COST
) (
SELECTION OF FIVE BEST RECIPES
)








IV.RESULTS AND DISCUSSION
                      The results of the present study entitled “Development of Indigenous Fibre Rich Breakfast Recipes for Cardiovascular Patients” is presented and discussed under the following headings. 
      A.   Socio- Economic Background of the selected cardiovascular patients
      B.   Development of fibre rich breakfast recipes
      C.   Nutrient analysis of the recipes	
      D.   Shelf life and Cost effectiveness of the Mix
      E.   Nutrition counseling.
 A.  Socio- Economic Background of the selected cardiovascular patients
Health and nutritional status of an individual are affected by an unfavorable socio economic status of the family like poverty, literacy, over work, ineffective health care service etc. according to Darman and Drewnowsker (2008). Diet quality is mainly affected by conventional incidence of economic background of an individual. Hence it is essential to study the socio economic profile of the selected 100 cardio vascular patients.
 	Details regarding the socio-economic background of cardiovascular patients were elicited in terms of their age, type of family, total monthly income of the family, educational status and occupation using an interview schedule and the results obtained are tabulated as follows:
Table III presents the data on the personal details of the selected cardiovascular patients.




TABLE III
PERSONAL DETAILS OF THE SELECTED CARDIOVASCULAR PATIENTS
	S.n
	Details
	No.
N=100
	%

	1.
	Type of family
 Joint
Nuclear
Extended nuclear
	
6
93
1
	
6
93
1

	2.
	Age
	
	
0
19
39
16
26

	
	≤ 30 years
30 to 40 years
40 to 50 years
50 to 60 years
≥ 60 years
	0
19
39
16
26
	

	3.
	Gender
Male
Female
	
65
35
	
65
35

	4.
	Religion
Hindu
Muslim
Christian
	
30
5
65
	
30
5
65














                              

                   According to Rani et al., (2003), families are important part of social institutions. The result of the study indicated that 93 per cent of the families belonged to the nuclear type of families. This is on par with the fact that a majority of the families in India nowadays are nuclear. Only six per cent of the families were living in traditional joint family system and the remaining one per cent is of extended nuclear type of family. 
                     Regarding the age of the screened cardiovascular patients 19 per cent belong to the age group of 30 to 40 years, peak prevalence was found between the age group of 40 to 50 years with 39 percent, 16 per cent among 50 to 60 years and around 26 per cent were above 60 years of age.
                      Among the 100 subjects 65 per cent were males and 35 per cent were females revealing that the number of male population is facing its incline with cardiovascular diseases than the female population.
                     From the survey it was revealed that among the 100 selected cardiovascular patients 65 per cent of them were Christians, 30 per cent were Hindus and the remaining belonged to Muslim category.
                     Table IV reveals the socio economic background of selected cardio vascular patients.                                        
TABLE IV
SOCIO ECONOMIC BACKGROUND
	S.n
	Details
	No.
(N=100)
	%

	1.
	Educational Qualification
Post graduates 
Graduates
 Higher secondary
High school
Middle school
	
        9
59
13
17
2
	
          9
59
13
17
2

	2.
	Occupation
Full time home making
Self employment
Government /
private employee
Student
Retired personnel
Others
	
	

	
	
	27
30
      31

0
12
0
	27
30
       31

0
12
0

	3.
	Monthly income (in Rs.)
≤ 4500
4500 – 7500
≥ 7500
	
1
20
79
	
1
20
79



                 
                      
                      With regard to the educational status it was evident that nine per cent of the subjects were post graduates (and above) and 59 per cent were graduates. Thirteen per cent, 17 per cent and two per cent of the subjects had completed higher secondary, high school and middle school levels of education respectively.
                      Regarding the occupational pattern of the selected cardiovascular patients 30 per cent of them were self employed, 31 per cent of them were private employees, 12 per cent belonged to retired personnel category and 27 per cent of women were full time home makers.
                     Seventy nine per cent of families belong to high income group with a monthly income of more than Rs 7,500. Over 80 percent of cardiovascular disease deaths take place in high and middle-income families (Jacob et.al., 2006). The remaining twenty per cent and one per cent belonged to middle income and low income groups respectively based on the income classification suggested by Housing and Urban Development Corporation (HUDCO, 2005).   
                    The per cent of income spent for food per month varies in different subjects. The majority (50 per cent) of the subjects spent 25% to 50% of their total monthly income for food, 12 per cent of the subjects spent ≤25 per cent for food and the remaining 36 per cent and 2 per cent spent 50% to 75 % and ≥75 % respectively for food. (Figure IV)
                     The table V depicts details regarding prevalence of other major complications related to cardiovascular patients






TABLE V
PREVALANCE OF COMPLICATIONS RELATED TO CARDIOVASCULAR DISEASES

	S.n
	Health complications*


	No.

	1.
2.
3.
4.
	Obesity
Diabetes mellitus
Hypertension
High cholesterol

	18
34
        39
79




                                                                



                                       *multiple response
                          
                      Obesity and diabetes mellitus are often linked to cardiovascular disease. Cardiovascular disease is the most life threatening of the diabetic complications and diabetics are two- to four-fold more likely to die of cardiovascular-related causes than non diabetics. With regard to the complications present among cardiovascular patients 79 of them were suffering from high cholesterol, 39 from hypertension, 34 of them had diabetes mellitus and 18 of them were obese. The selected patients were suffering from one or more of cardiovascular related complications.
Table VI presents the health history of selected cardiovascular patients.





TABLE VI
HEALTH HISTORY OF SELECTED CARDIOVASCULAR PATIENTS 
	S.n
	Health history
	   No.
 N=100
	%

	1.

	Undertakes regular health checkup
   Yes
    No
	

92
8
	

92
 8

	2
	Total cholesterol (mg/dL)
≤ 200
  200 -250
  250 -300
   ≥300
	
 1
24
40
27
	
 1
26
43.5
29.5

	3
	Duration Of disease
≤ 6 months
6months-1year
1year – 3 years
≥ 3 years
	
10
21
46
23
	
10
21
46
23


           



       







                                      
                     Among the 100 selected cardiovascular patients 92 per cent of them underwent regular medical checkup and remaining eight percent fail to undergo checkup due to economic constraints and lack of time and awareness about disease.  Total cholesterol level of less than 200mg/dL is the desirable level. Regarding their blood lipid profile 29.3 per cent of patients had blood lipid level of ≥ 300 mg/dL of total cholesterol, followed by 43.5 per cent with cholesterol level of 250 to 300 mg/dL and remaining 26 per cent and one per cent had 200 to 250 mg/dL and ≤200 mg/dL of total cholesterol respectively.
                      The survey revealed that 46 per cent of the patients had been suffering from  Cardiovascular diseases for the past 1 to 3 years, 23 per cent of them had been suffering for more than 3 years  and the remaining 21 per cent and 10 per cent  for  6 months to 1 year and less than six months respectively. 
Table VII depicts the life style pattern of selected cardiovascular patients.
TABLE VII
LIFE STYLE PATTERN OF SELECTED CARDIOVASCULAR PATIENTS
	S.n
	Life style habits
	                Total (N=65)

	1
	Smoking
	smokers
	Non smokers

	
	
	No.
	%
	No.
	%

	
	
	11
	17
	54
	83

	2
	Alcohol consumption

	Alcoholics

	Non alcoholics

	
	
	No.
	%
	No.
	%

	
	
	43
	66
	22
	34

	3.
	Chewing pan
	Pan chewers
	Non pan chewers

	
	
	No.
	%
	No.
	%

	
	
	8
	12
	57
	    88


                     
                     Tobacco use, whether it is smoking or chewing tobacco, increases risks of cardiovascular disease.  Heavy alcohol consumption increases risk for hypertension, which is in itself a strong risk factor for cardiovascular disease, knowing all these factors have not deterred male subjects from consuming alcohol or smoking. 
                     Out of the sixty five male subjects, 66 percent of them had the habit of alcohol consumption, 17 percent of them smoked and 12 percent of them had the habit of chewing pan.
The table VIII depicts the duration of sleeping hours of selected cardiovascular patients. 
TABLE VIII
SLEEPING PATTERN OF SELECTED CARDIOVASCULAR PATIENTS
	Sleeping pattern
(hours/day)
	No.
(N=100)
	%

	
≤ 4 hours
4 to 6 hours
6 to 8 hours
≥8 hours

	
15
52
30
3
	
15
52
30
3



                      In concern to the hours of sleep per day, the survey revealed that 52 per cent of the selected subjects sleep for 4 to 6 hours per day, 30 per cent of them get sleep for 6 to 8 hours per day, 15 per cent for ≤ 4 hours per day and remaining four per cent for more than eight hours per day.  This study correlates with Javier Nieto et al, (2005) study which indicates that sleeping pattern is associated with systemic hypertension and heart health in middle-aged and older individuals of different sexes and ethnic backgrounds. 
Table IX depicts the exercise pattern of the selected cardiovascular patients. 


TABLE IX
EXERCISE PATTERN OF SELECTED CARDIOVASCULAR PATIENTS
	Exercise pattern
	No.
N=100
	%

	Performs exercise regularly
Exercise irregularly
	61
39
	61
39

	If ,performing exercise regularly

	Types of exercise
	Duration per day *

	
	≤   30            mins

	30 to45 mins
	45min to
1 hr

	Walking
	14
	25
	15

	Jogging
	3
	4
	4

	Yoga
	3
	5
	3

	Treadmill
	4
	5
	2

	Aerobics
	3
	2
	0

	Others
	3
	7
	1


                                 
       








                      (*multiple response)
           Engaging in physical activity for at least 30 minutes every day of the week will help to prevent heart attacks and strokes.   Physical inactivity increases the risk of heart disease and stroke by 50%. Among the 100 subjects majority of 61 percent of them have the regular habit of exercise while the remaining 39 per cent lacked the habit of regular exercising due to lack of time and awareness on the importance of exercise. 
                     The present study points out that walking was the type of exercise adopted among the majority of the subjects with varying time duration since it is the most practical and in expensive method of exercising. 
                      Twenty five of selected subjects exercise by walking for 30 to 45 minutes per day, 15 of the selected subjects for 45 minutes to 1 hour, 14 of them for less than 30 minutes and only very few of them walked for more than an hour. 
                     A study, conducted by Edward, 2008 established the reversibility of heart disease through yoga by combining calming and stimulating measures resulted in reduced serum cholesterol, LDL and triglyceride levels. The study revealed that five of the selected subjects practice yoga for 30 to 45 minutes per day, three of them for 45 minutes to 1 hour and remaining three for less than 30 minutes. Four of the selected subjects have the regular habit of jogging for 30 to 45 minutes per day, four of the selected subjects for 45 minutes to 1 hour and three of them for less than 30 minutes.
                     Eleven of the selected subjects who have joined in health and fitness centers exercise by treadmill. Five of the selected subjects exercise for 30 to 45 minutes per day, four of them for less than 30 minutes and two of them for 45 minutes to one hour.  Due to physiological conditions and age constraints very few number of selected subjects opt types of exercise like tennis, basketball, swimming and shuttle.  Only three of the selected subjects adopt above types of exercise for less than 30 minutes per day, seven of them for 30 to 45 minutes and one of them for 45 minutes to1 hour per day.
The table X depicts details regarding the dietary pattern of the selected subjects. 










TABLE X
DIETARY PATTERN OF SELECTED CARDIOVASCULAR DISEASES
	S.n
	Dietary pattern
	No.
	Percentage (%)

	
1.
2.
3.

	
Vegetarian
Non vegetarian
Ova vegetarian
	
            12
82
6

	
12
82
6




                       Among the 100 subjects selected eighty two per cent of them were non vegetarians and the remaining eighteen per cent were vegetarians and ova vegetarians. Increased intake of red meat in non vegetarian diets leads to increased blood cholesterol level leading to cardiovascular complications.
The table XI indicates the method of cooking adopted by selected 100 subjects for different kinds of food. 
                                                               TABLE XI
METHODS OF COOKING ADOPTED BY SELECTED CARDIOVASCULAR PATIENTS
	

S.n
	

Food item

	Methods of cooking*


	
	
	Boiling
	Steaming
	            Frying
	Stewing

	Others

	
	
	
	
	Shallow fat
Frying
	Deep fat
Frying
	
	

	1.
	Cereals
	98
	87
	16
	1
	0
	0

	2.
	Pulses
	88
	82
	80
	0
	0
	0

	3.
	Green leafy vegetables
	96
	12
	64
	0
	0
	0

	4.
	Vegetables
	91
	8
	45
	10
	9
	34

	5.
	Egg
	85
	0
	41
	1
	0
	0

	6.
	Meat
	75
	2
	3
	3
	29
	29

	7.
	Fish
	59
	0
	1
	45
	2
	0


        (* multiple response)                             		
 
                       Ninety eight subjects adopted boiling as the method for cooking cereals followed by steaming (87) and shallow fat fry (16). In order to improve palatability and digestibility eighty eight subjects cooked pulses by the method of boiling and remaining adopted steaming (82). 
                     With regard to cooking of green leafy vegetables and other vegetables 96 and 91percent of them adopt boiling as the method to cook. 
                      Majority of the families adopt boiling method for cooking non vegetarian foods like egg (85), meat (75) and fish (59) followed by different methods of frying like shallow fat fry and deep fat fry.
Table XII and figure V reveals frequency of consumption of fibre rich food by selected cardio vascular patients.
TABLE XII
FREQUENCY OF CONSUMPTION OF FIBRE RICH FOOD BY SELECTED CARDIO VASCULAR PATIENTS

	


S.n
	


Fibre rich foods*
	                   Frequency 

	
	
	Daily



	Once in a
Week
	Twice in a week
	Bi weekly

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	1.
2.
3.
4.
5.

	Cereals
Pulses
Green leafy vegetables
Vegetables
Fruits

	33
22
48
64
57
	33
22
48
64
57

	34
28
2
12
10
	34
28
2
12
10

	31
33
42
22
30
	31
33
42
22
30

	2
17
8
2
3
	2
17
8
2
3



    ( *multiple response)
                      Healthy lifestyle choices help to prevent heart attack by following a low-fat and high fibre diet rich in fruits, vegetables and whole cereals. 
                      Study revealed that 33 percent of selected subjects consume cereals like whole wheat, oats and rice daily, 34 percent of the subjects consume once in a week, 31 percent consume twice in a week and only two percent biweekly 
                      With regard to the consumption pattern of pulses like green gram dal, red gram dal, black gram dal, horse gram, soya beans  and green peas, 22 percent of the selected subjects consume pulses daily in the preparation of idly and dosa, 28 percent of them consume weekly once, 33 percent twice in a week and 17 percent consume biweekly.
                     Green leafy vegetables are the best and cheap source of dietary fibre in diet. The consumption pattern of green leafy vegetables like agathi, amaranth, spinach, curry leaves, coriander leaves, cabbage, lettuce and fenugreek leaves revealed that forty eight percent of them include curry leaves, coriander leaves and amaranth daily in their diet, two percent of them include spinach, lettuce weekly once in their diet, forty two percent and eight percent of them include twice in a week and biweekly in their diet respectively.
                      It was very heartwarming to note that 64 percent and 57 percent of the selected subjects showed daily consumption of vegetables and fruits respectively. Twelve percent of them consume vegetables weekly once, twenty two percent of them consume weekly twice and only two percent consume bi weekly. Ten percent of the selected subjects included fruits weekly once, thirty percent of them consume weekly twice and only three percent included fruits bi weekly in their diet. 
Table XIII indicates the consumption of saturated fat among selected cardiovascular patients. 




TABLE XIII
CONSUMPTION OF SATURATED FAT AMONG SELECTED CARDIOVASCULAR PATIENTS
	S.n
	Saturated fats
	Number
	Percentage
(%)

	1.
2.
3.

	Vanaspathi
Butter
Ghee
	1
33
18
	2
63
35







                      
                      A diet high in saturated fat increases the risk of heart disease and stroke. Study revealed that butter, vanaspathi and ghee were the prominent type of saturated fats preferred by the selected cardiovascular patients. Among the selected subjects sixty three per cent of them had the habit of consuming butter and they consume more than 5 to 7 tsp per day, followed by ghee (35 per cent) and a very minimum number of subjects (two per cent) consumed vanaspathi.
                     The above table XIV depicts the consumption pattern of eating food outside home by the selected cardiovascular patients. 








TABLE XIV
CONSUMPTION PATTERN OF FOODS EATEN AWAY FROM HOME
	Consumption of out of home foods
	               
                            Total (N=100)

	
Habit of eating out
	            Yes

	         No


	
	No.
	%
	No
	%

	
	52
	52


	48
	48

	
Type of food
	                            Frequency *

	
	Daily
	Weekly once
	Weekly 
twice

	biweekly
	Monthly

	Junk foods

	2
	31
	15
	1
	2

	Carbonated beverages
	3
	16
	21
	3
	3

	Healthy foods

	0
	18
	25
	6
	0

	Fried foods

	3
	19
	21
	2
	0


	Other(specify)

	0
	21
	0
	0
	0


                         (*multiple response)
                     Fifty two per cent of the selected cardiovascular patients had the habit of eating out because they consider food eaten out of home adds variety to their diet, saves time of cooking and had better taste. The remaining forty eight per cent do not have the habit of eating out since they consider foods out of home are unhealthy, un hygienic and expensive.
                      Regarding the frequency and type of food, study revealed that among the 52 subjects, 31 of them had the habit of consumption of junk foods weekly once, 15 of them consume weekly twice, two of them monthly once and reaming one biweekly.
                    At the same time it was heartwarming to note that 25 of them have the habit of eating healthy foods like herbal soups, steamed corns twice a week and 18 of them consume weekly once. Study revealed that twenty one of the selected subjects have the habit of taking carbonated beverages weekly twice and eighteen of them consume weekly once. In regard to the consumption pattern of fried food, 21 of the subjects consume weekly twice and 19 of them consume weekly once.  
                   Table XV gives the details about the habit and frequency of skipping meals among the selected cardiovascular patients.                           
TABLE XV
	


FREQUENCY OF SKIPPING MEALS
	Meal pattern
	No.
	%

	Habit of skipping meals
Do not skip meals
	43
57
	43
57

	

If skipping meals
	              Frequency

	
	Weekly once

	Weekly twice
	More than twice weekly

	Breakfast
	3

	18

	5


	Lunch

	2
	8
	2

	Dinner

	2
	3
	0







                               
                                  


                     Among the 100 selected cardio vascular patients 43 per cent of them had the habit of skipping meals due to lack of appetite and lack of time and the remaining 57 per cent do not skip their meals.
                The findings revealed that among 43 patients who skipped their meal 18 of them skipped their breakfast weekly twice, five of them more than twice a week and three of them weekly once. Skipping lunch and dinner was also prevalent among the subjects. Eight of the selected patients skip their lunch weekly twice, two of them skip weekly once and another two skip more than twice a week. In regard to the dinner, three of the selected subjects omit their dinner weekly twice and two of them weekly once.                    
TABLE XVI
DETAILS REGARDING DIET RESTRICTION AND CHOICE OF FOOD AMONG SELECTED CARDIOVASCULAR PATIENTS
	S.n
	Details
	No.
	%

	1.





2.



	Choice of food
Nutritional value
Cost
Taste
Availability
Diet restriction
Follows diet restriction
Do not follow diet restriction

	
35
33
33
45

15
85
	
24
22.5
22.5
31

15
85



        
    





Study revealed that forty five of the selected subjects choose their food based on availability, thirty five of them based on the nutritional value of the food, thirty three of them consider cost and taste as an important criteria for the choice of food.
 	Only 15per cent of the selected cardiovascular patients reported that they follow restriction in the diet and remaining 85 per cent do not follow any particular diet restriction to control blood cholesterol.
 	The table XVII and figure VI depicts details regarding the frequency of consumption of breakfast recipes among the selected cardiovascular patients. 




TABLE XVII
FREQUENCY OF CONSUMPTION OF BREAKFAST RECIPES AMONG SELECTED CARDIOVASCULAR PATIENTS
	S.N
	Breakfast
Recipes
	                                    Frequency 

	
	
	Weekly once
	Weekly twice
	Weekly 
Thrice
	Rarely


	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	1.
2.
3.
4.
5.
6.
7.
8.
9.
10
	Idly
Dosa
Poori
Phulkha
Upma
Puttu
Idiyappam
Adai
Oats porridge
Others
	97
92
71
33
61
96
92
18
11
2
	97
92
71
33
61
96
92
18
11
2
	2
4
16
2
2
1
0
0
3
1
	2
4
16
2
2
1
0
0
3
1
	0
4
3
0
0
0
0
0
0
0
	0
4
3
0
0
0
0
0
0
0
	1
0
10
65
37
3
8
8 2
86
97
	1
0
10
65
37
3
8
8 2
86
97





                     From the response of the subjects it was revealed that idly was the most frequently consumed breakfast recipe by the selected subjects followed by puttu (96 percent), dosa (92 percent) and idiyappam (92 percent) weekly once and very few consumed oats porridge rarely (11) and other less popular breakfast recipes like kolukattai, pancake, bread omelet, and ready to eat cereal mixes.
                     Ninety seven percent of selected subjects consumed idly weekly at least once and puttu was another most popular and frequently consumed breakfast recipe by 96 percent of them consuming weekly once. 
                 
Other two equally popular recipes consumed were dosa and idiyappam. Ninety two percent of selected subjects prefer having dosa and idiyappam weekly once.   Eight percent of the subjects never consume dosa for their breakfast.              
                Wheat based recipes like phulkha, broken wheat upma and poori were also consumed by the selected cardiovascular patients.  Seventy one percent of the selected subjects consume poori weekly once, 16 percent of them weekly twice, three of them more than twice a week and remaining 10 percent never consume poori.  Sixty one percent of the selected subjects consume upma and 33 percent consume weekly once. 
                    Recipes like adai and oats porridge were less popular among the selected cardiovascular patients. Only 18 percent consumed adai and 11 percent of subjects consumed oats porridge weekly once and the remaining subjects never consumed it.
                     The table XVIII shows the details regarding consumption of breakfast cereals available in the market.
                                                     










                                                                 TABLE XVIII
CONSUMPTION OF BREAKFAST CEREALS AVAILABLE IN MARKET
	S.n
	Details
	No.
	%

	1.


2.





	Consumption of breakfast cereals 
Consumes readymade cereals
Do not consume readymade cereals
Reason for consumption
Nutritional value
Cost
Taste
Availability

	
33
67

6
23
6
1
	
33
67

65
16
16
3



                     Only thirty three per cent of selected cardiovascular patients reported that they consume breakfast cereals available in the market and the remaining 67 of them do not consume breakfast cereals since they consider it as not economical and of low nutritional value.
              Among the thirty three subjects who consumed breakfast cereals 23 of them pointed out that nutritional value was the main reason behind the procurement of cereals followed by availability (6), cost (6) and taste (1)
  B. Development of fibre rich breakfast rich recipes 
         1. Mean acceptability scores of wheat based breakfast recipes:
       Sensory evaluation of different breakfast recipes was conducted in different trials by a panel of judges and the scores were recorded. Table XIX indicates the mean acceptability scores of wheat based breakfast recipes with its different combinations   and variations.







TABLE XIX
MEAN ACCEPTABILITY SCORES OF WHEAT BASED RECIPES
	Recipes
	Attributes
	Combination1
	Combination2
	Combination 3

	
	
	V1
	V2
	V3
	V1
	V2
	V3
	V1
	V2
	V3

	BROKEN WHEAT UPMA
	Appearance
Colour
Flavour
Texture 
Taste 
M A S*
	3.9
3.9
2.6
2.6
3.8
3.4
	3.06
3.9
3.06
3.3
3.1
3.3
	2.9
3.9
2.9
2.9
2.6
3.0
	3.9
3.9
3.8
3.8
3.7
3.8
	3.06
3.1
3.0
3.06
3.0
3.02
	2.8
3.2
2.3
2.3
2.3
2.6
	2.5
2.7
2.5
2.3
2.5
2.5
	2.9
2.7
2.6
2.4
2.5
2.6
	3.1
2.6
2.7
3.1
3.0
2.9

	CHAPATHI
	Appearance
Colour
Flavour
Texture 
Taste 
M A S*

	3.3
3.5
3.06
3.3
2.9
3.1
	3.0
3.4
2.9
2.3
2.8
2.9

	2.8
3.3
2.7
3.2
3.0
3.0
	3.1
3.5
3.0
3.3
3.5
3.3

	2.7
3.3
2.7
3.0
2.4
2.9
	3.0
3.4
3.4
3.0
2.7
3.1
	2.7
3.3
2.9
3.6
2.7
3.0
	2.2
3.3
3.3
2.7
2.8
2.7
	2.9
3.2
3.2
2.8
2.4
2.9

	PANCAKE
	Appearance
Colour
Flavour
Texture 
Taste 
M A S*
	3.6
4.0
3.6
4.0
3.7
3.8
	3.06
3.7
3.06
3.5
3.0
3.2
	3.0
3.5
3.0
3.2
3.0
3.1
	2.6
3.3
2.8
3.5
3.0
3.0
	3.0
3.1
2.7
3.5
2.9
3.04

	3.1
3.0
3.0
3.1
3.0
3.0
	3.0
3.2
3.2
3.4
3.0
3.1
	3.0
3.1
2.7
3.2
2.9
2.9
	2.9
3.0
2.9
3.6
3.0
3.0


MAS*: Mean acceptability score
                      Among the wheat based recipes, pancake (c1v1) and broken wheat upma (c2v1) both obtained the highest score of 3.8. In regard to the appearance and flavour broken wheat upma (c2v1) obtained the highest score of 3.9 and 3.8 respectively. Pancake (c1v1) obtained the highest score of 4.0 for colour and 4.0 for texture. In concern to taste both broken wheat upma (c2v1) and pancake (c1v1) obtained the highest score of 3.8. Since the formulated mix did not blend with chapathi, it was not accepted. Table XIX indicates the mean acceptability scores of wheat based breakfast recipes with its different combinations   and variations.
	Recipe
	Attributes
	Combination 1
	Combination 2
	Combination 3

	
	
	V1
	V2
	V3
	V1
	V2
	V3
	V1
	V2
	V3

	 ELAI ADAI
	Appearance
Colour
Flavour
Texture 
Taste 
M A S*

	3.0
4.0
3.5
3.3
3.4
3.4
	2.4
4 .0
3.06
3.1
3.2
3.1
	2.3
3.8
2.6
2.8
3.0
2.9
	2.6
3.06
2.9
2.9
2.8
2.8
	2.6
3.0
2.9
3.0
3.3
2.96
	2.5
3.0
2.9
3.0
3.1
2.9
	3.0
3.0
3.0
3.0
3.1
3.0
	4.0
3.0
3.7
3.9
3.9
3.7

	3.0
3.0
3.1
3.0
2.9
3.0

	IDIYAPPAM
	Appearance
Colour
Flavour
Texture 
Taste 
M A S*
	3.0
4.0
3.8
3.5
3.6
3.6
	3.0
4.0
3.2
3.0
3.06
3.2
	2.7
4.0
3.0
3.1
3.2
3.2
	2.3
3.4
3.06
3.3
3.0
3.0
	3.9
3.3
3.9
3.8
4.0
3.8
	3.06
3.1
3.06
3.1
3.0
3.04
	3.2
3.1
3.0
3.2
3.2
3.1
	3.1
3.0
2.6
3.1
3.1
2.9
	3.0
3.0
3.1
3.0
3.0
3.0


	KOLUKATTAI
	Appearance
Colour	
Flavour
Texture 
Taste 
M A S*
	3.0
4.0
3.5
3.3
3.3
3.4

	3.9
3.9
3.9
3.9
3.9
3.9
	3.06
2.6
3.06
3.1
3
2.9
	2.8
2.9
2.6
2.6
3.1
2.8
	2.2
3.0
3.06
2.9
2.
2.7
	2.3
3.0
2.8
2.9
2.9
2.8
	2.4
3.0
2.8
2.9
2.9
2.8
	2.6
3.0
3.0
2.7
3.4
3.5
	2.5
2.8
2.9
2.7
2.7
2.7

	PUTTU
	Appearance
Colour
Flavour
Texture 
Taste 
M A S*
	3.3
3.4
3.0
3.5
3.0
3.2
	2.4
4.0
2.9
3.6
3.2
3.2
	3.0
3.9
3.0
3.4
3.0
3.3
	3.2
3.4
3.0
2.9
2.8
3.06
	3.2
3.2
3.0
3.5
2.7
3.1
	3.5
3.2
2.9
3.5
2.6
3.1
	3.0
3.8
3.0
3.3
3.0
3.2
	3.0
3.9
2.9
3.5
3.1
3.3
	3.4
3.2
2.9
3.2
3.6
3.3


                                                           TABLE XX		
MEAN ACCEPTABILITY SCORES OF RICE BASED RECIPES

MAS*: Mean acceptability score
                     Among the rice based recipes, kolukattai (c1v2) and idiyappam (c2v2) obtained the highest mean acceptability score of 3.9 and 3.8 respectively whereas, variations of elai adai and puttu obtained the minimum score hence they were not accepted. In regard to the appearance, colour, flavour, taste and texture kolukattai obtained the highest score of 3.9.
TABLE XXI
	Recipe
	Attributes
	COMBINTION 1
	COMBINATION 2
	COMBINATION 3

	
	
	V1
	V2
	V3
	V1
	V2
	V3
	V1
	V2
	V3

	CARROT DOSA
	Appearance
Colour
Flavour
Texture 
Taste 
M A S*
	3.4
3.9
3.5
3.7
3.6
3.6
	3.4
3.7
3.4
3.9
3.3
3.5
	3.5
3.7
3.3
3.7
3.3
3.5
	3.3
3.5
3.0
3.4
3.3
3.3
	3.6
2.9
3.3
3.3
3.5
3.3
	3.9
3.5
3.7
4.0
3.7
3.8
	3.3
3.6
3.4
3.9
2.9
3.4
	3.0
3.5
3.5
3.6
3.6
3.4
	3.8
3.7
3.7
3.7
3.5
3.9

	
DHOKHALA
	
Appearance
Colour
Flavour
Texture 
Taste 
M A S*
	
3.4
3.7
3.8
3.6
3.6
3.6
	
3.3
3.06
3.0
3.2
3.1
3.1
	
2.7
3.2
2.8
2.6
2.9
2.8

	
2.9
3.0
2.8
3.1
2.9
2.9
	
2.6
3.0
2.6
2.9
3.1
2.9
	
2.8
2.9
2.9
3.0
2.0
2.9

	
2.8
3.0
2.6
2.9
2.9
2.8
	
2.8
3.0
2.7
3.0
3.0
2.9
	
2.6
3.0
2.6
2.9
2.9
2.8

	IDLY
	Appearance
Colour
Flavour
Texture 
Taste 
M A S*
	3.7
3.6
3.3
3.9
3.5
3.6
	3.8
3.4
3.2
3.2
3.2
3.4
	2.8
3.2
2.7
2.5
3.1
2.9
	3.0
2.9
3.1
3.5
3.1
3.1
	3.3
2.6
2.4
2.8
3.0
2.8
	2.3
2.8
2.5
3.7
2.5
2.8
	3.6
3.5
3.3
3.0
2.9
3.3
	3.3
3.5
3.1
3.2
2.9
3.2
	2.9
2.9
2.9
3.3
3.0
3.0



MEAN ACCEPTABILITY SCORES OF RICE AND PULSE BASED RECIPES
 
MAS*: Mean acceptability score
                     Among the rice and pulse based recipes dosa (c3v3) obtained the highest mean acceptability score of 3.9. Dosa (c3v3) obtained the highest score for all the attributes namely appearance, colour, flavour, taste and texture with highest mean acceptability score of 3.9. Since dhokhala and idly obtained minimum score they were rejected.
Table XXII shows the mean acceptability score of selected ten fibre rich breakfast recipes. 
TABLE XXII
MEAN ACCEPTABILITY SCORES OF TEN BREAKFAST RECIPES
	
	
Recipe
	Mean acceptability

	
	C 1
	C 2
	C3

	
	V1
	V2
	V3
	V1
	V2
	V3
	V1
	V2
	V3

	Adai
Broken  wheat upma
Dosa
Dhoklhala
Idly
Idiyappam
Kolukattai
Chapathi
Pancake
Puttu
	3.4
3.4
3.6
3.6
3.6
3.6
3.4
3.1
3.8
3.2
	3.1
3.3
 3.5
3.1
3.4
3.2
3.9
2.9
3.2
3.2
	2.9
3.04
3.5
3.1
3.4
3.2
2.9
3.0
3.1
3.3
	2.8
3.8
  3.3
2.9
3.1
3.0
2.8
3.3
3.04
3.06
	2.96
3.02
   3.3
2.9
2.8
3.8
2.7
2.9
3.04
3.1
	2.9
2.6
  3.8
2.9
2.8
3.04
2.8
3.1
3.04
3.1
	3.0
2.5
 3.4
2.8
3.3
3.1
2.8
3.0
3.1
3.2
	3.7
2.6
 3.4
2.9
3.2
2.9
3.5
2.7
2.9
3.3
	3.0
2.9
 3.9
2.8
3.0
3.0
2.7
2.9
3.0
3.3



                     The acceptance response was derived mainly from quantity of consumption and expression of taste panel members. Among the 10 recipes and its 90 variations developed, five recipes with which obtained top score were selected as follows pancake (C1V1), broken wheat upma (C2V1), kolukattai (C1V2), Dosa (C3V3), Idiyappam (C2V2).
 2. Mean acceptability scores of selected five recipes
                      Table XXIII and figure (VIII) presents the mean acceptability scores of selected five recipes. 

TABLE XXIII
MEAN ACCEPTABILITY SCORES OF SELECTED FIVE RECIPES
	Attributes

	Pancake
C1V1
	Broken wheat upma
C2V1

	Kolukattai
C1V2
	Dosa
C3V3
	Idiyappam
C2V2

	Appearance
Colour
Flavour
Texture 
Taste 
Mean acceptability Score
	3.6
4.0
3.6
4.0
3.7
3.8
	3.9
3.9
3.8
3.8
3.7
3.8
	3.9
3.9
3.9
3.8
3.9
3.9
	3.8
3.7
3.7
3.7
3.5
3.9
	3.9
3.3
3.9
3.8
4.0
3.8

	F- ratio
	0.32



                      There is no significant difference between the five samples of recipes at 5 per cent level of significance. From the table XXIII it is clear that, all the five recipes obtained maximum acceptability scores.
 C. Nutrient analysis of the recipes
                       According to Rody (2007), nutritional quality is a major factor affecting food selection. Table XXIV presents the nutrients content of the selected five recipes. 



TABLE XXIV
ANALYSED NUTRIENT CONTENT OF SELECTED FIVE RECIPES
	Nutrients
	Pancake  
C1V1      
	Broken wheat upma
C2V1
	Kolukattai
C1V2
	Dosa
C3V3
	Idiyappam
C2V2

	Carbohydrates(g)
	20.35
	50.34
	30.02
	50.26
	34.91

	Fat (g)
	2.0
	4.0
	3.02
	2.8
	2.09

	Protein (g)
	9.74
	5.4
	8.04
	7.66
	7.40

	Dietary fiber (g)
	4.6
	5.6
	6.02
	4.9
	4.0

	Moisture (%)
	26.43
	30.68
	62.6
	60.25
	53.67

	Ash (%)
	1.90
	6.43
	14.54
	3.54
	3.66



                     The table gives the analyzed nutrient content of selected five recipes per 100g. Kolukattai (C1V2) has high amounts of dietary fibre (6.02 g ),broken wheat has high amounts of carbohydrate(50.34 g) and fat (4.0g)and pancake has lowest amount of fat (2.0 g) and highest amount of protein (9.74g),whereas all the other recipes contained optimum amount of carbohydrate, fat, protein and dietary fibre.
                      In regard to moisture content, kolukattai being a steamed food has the highest moisture content of 62.6 percent and ash content of 14.54 percent.

D. Shelf life and Cost effectiveness of the Mix
                      Microbial analysis is important to determine the safety and quality of food. The formulated mix was analyzed for its total bacterial and fungal count for every 30days. The shelf life of formulated mix prepared using different methods of drying namely microwave dried, sun dried and vacuum dried for a period of 90 days was compared. Analysis revealed that all the three combinations of mix dried using different methods had shelf life of 90 days even though vacuum dried combination C2 showed 0.04 % fungal growth which is very negligible.
                      The mix was also periodically analyzed for any changes that occur in flavour, texture, colour, appearance and taste and no undesirable changes were noticed. 
TABLE XXV
COST OF THE FORMULATED MIX
	S.NO
	FORMULATED   MIX
(100g)
	COST
( Rs) 

	1.
2.
3.

	C1
C2
C3
	6.3
9.9
9.95









                     The above table XXV indicates the cost of formulated mix per 100 g according to the current market price of the ingredients. Combination C1 was estimated to have lowest cost Rs 6.30 and combinations C2 and C3 costs Rs 9.90 and Rs.9.95 respectively. 
E.  Effect of nutrition education on selected cardiovascular patients 
                      The below table XXVI depicts the evaluation of impact of nutrition education on selected cardiovascular patients. 
TABLE XXVI
EVALUATION OF EFFECT OF NUTRITION EDUCATION ON SELECTED CARDIOVASCULAR PATIENTS
	
Details
	Initial
Mean ± SD
	Final
Mean ± SD
	Difference
	‘t’ value

	
	
	
	
	

	Knowledge about diet
	3.03±1.2
	6.03±0.9
	       +29
	12.27*

	Knowledge about disease
	1.7±0.98
	3.6±1.06
	+29
	7.91*

	Knowledge about lifestyle risk
	0.70±0.74
	1.8±1.06
	+29
	4.74*

	Overall 
	5.46±2.11
	11.6±1.88
	+6.3
	13.28*


        *significant at five per cent level 
                       Nutrition education was imparted to 30 interested cardiovascular patients through nutrition counseling with aid of booklet. From the above table it is evident that the initial score obtained by 30 cardiovascular patients was 5.47 and final mean of 11.6 with a difference of +6.3.  The t – value obtained showed a significance at five per cent level indicating remarkable increase in nutritional knowledge in selected cardiovascular patients after imparting nutrition education.
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V. SUMMARY AND CONCLUSION
 	Heart is the central organ of a body which consist several of functions for the entire body. From breathing to circulation of blood in the whole body, it is regulated with the heart system. Hence heart health is very important for a long life span.
Prevention, as known, is always better than cure, in case of health of the heart there is less possibility of a complete cure. However, the possibility remains but with a holistic approach. Salubrious diet plans and an active lifestyle will lay a strong foundation and ensure that the heart beats with life till the very end.
The present study on “Development of Indigenous Fibre Rich Breakfast Recipes for Cardiovascular Patients” was aimed at identifying the commonly used hypolipidemic ingredients for the formulation of mix through survey, formulate and evaluate recipes using different combinations of formulated mix for acceptability and to develop educational package to create awareness among the selected subjects on importance of high fibre diet for cardiovascular patients.

Hundred cardiovascular subjects comprising of men and women belonging to different localities of Kottayam and Cochin town were surveyed for the study. Information’s regarding their socio economic status, health histor, life style pattern, dietary pattern, fibre consumption pattern and awareness on health benefits of dietary fibre for cardiovascular patients were assessed using an interview schedule.
Low calorie and high fibre mixes were formulated using hypolipidemic foods identified through the survey and were incorporated into recipes. Ten breakfast recipes were chosen, three wheat based recipes pan cake, broken wheat upma, and palak chapathi, four rice based recipes idiyappam, puttu,  elai adai and kolukattai and three rice and pulse based recipes dhokhala, idli and dosa.
Three different combinations of fibre rich mix were formulated ,combination C1 consisting of whole wheat flour, defatted soy flour, green gram dal and lotus stem, combination C2 consisting of wheat flour, defatted soy flour, horse gram and agathi leaves, combination C3 consisting of whole wheat flour, defatted soy, black gram and curry leaves.
The formulated mixes in different variations were incorporated into recipes at proportions of 20 percent, 25 percent and 30 percent along with other ingredients. The recipes were standardized and acceptability trials were conducted to select the five recipes which obtained maximum score.
The best recipes were chosen for nutrient analysis. The cost effectiveness of the formulated mix was calculated using the current market price of the ingredients to increase its feasibility at house hold level and shelf life was determined by carrying out the microbial analysis.
An educational package i.e booklet was developed and selected 30 cardiovascular patients were educated about the risk factors of cardiovascular diseases, dietary modification and health benefits of dietary fibre. The effectiveness of the awareness created through the educational package was evaluated using questionnaire.
   The results obtained from the study are summarized below.
SOCIO ECONOMIC SURVEY:
· Socio economic survey revealed that 93 percent of the families were of nuclear type.
·  Nearly 39 percent of the selected cardiovascular patients were in the age group of 40 to 50 years.
· About 65 percent of patients were male showing maximum incidence in them. 
· Regarding the educational qualification 59 percent of them were graduates.
· Thirty percent of the subjects were placed in government and public firms.
· Nearly 79 percent of the subjects belonged to high income group earning more than Rs 7500 per month.
HEALTH HISTORY
· In regard to health history of selected patients, 92 percent of them under take regular health check up
· Forty three percent of the selected subjects have total cholesterol level of 250-300 mg/ dL
·  Around 46 per cent of the patients have been suffering from  Cardiovascular diseases for  the past 1 to 3 years
· In concern to the prevalence of complications related to cardiovascular diseases 79 percent of them have high cholesterol level followed by diabetes mellitus and hypertension.
LIFE STYLE PATTERN
· In regard to life style habits 66 percent of the subjects have the habit of alcohol consumption and 61 percent have the habit of exercising regularly and walking was the common exercise performed.
DIETARY PATTERN:
· Eighty two percent were non vegetarians and majority of the subjects adopt boiling as the method of cooking cereals, pulses, vegetables and green leafy vegetables.
· In regard to consumption of fibre rich food 64 percent and 57 percent of the subjects consume vegetables and fruits daily.
· Fifty two per cent of the selected cardiovascular patients had the habit of eating away from home, among them 31 of them had the habit of consumption of junk foods weekly once 
· 43 per cent of them have the habit of skipping meals and 18 of them skip their breakfast weekly twice.
· Study revealed that forty five of the selected subjects chose their food based on availability.
· It was revealed that idly (97 percent) was the most frequently consumed breakfast food by the selected subjects.
·  In regard to consumption of breakfast cereals available in the market, only thirty three per cent of selected cardiovascular patients reported the consumption.
 DEVELOPMENT OF FIBRE RICH BREAKFAST RECIPES
· Among the 10 recipes and its 90 variations tried out, five recipes which obtained top score were pancake (C1V1), Broken wheat upma (C2V1), kolukattai (C1V1), Dosa (C3V3), Idiyappam (C2V2).
NUTRIENT ANALYSIS
· Nutrient analysis of recipes revealed that Kolukattai (C1V2) contained high amount of dietary fibre (6.02 g) and pancake contained lowest amount of fat (2.0 g).
SHELFLIFE STUDY AND COMPUTATION OF COST
· Analysis revealed that all the three combinations of mix dried using different methods like sun dried, vacuum dried and micro wave dried had shelf life of 90 days.
· Combination C 1 was estimated to have lowest cost Rs 6.30 per 100g.

EVALUATION OF NUTRITION EDUCATION IMPARTED
· A remarkable increase in nutritional knowledge was observed in selected cardiovascular patients after imparting nutrition education.
 The findings of the study indicated that majority of cardiovascular patients were male and non vegetarians. A blend of commonly used hypolipedemic foods in different combinations and variations incorporated into breakfast recipes were acceptable. Selected recipes were rich in fibre and low in fat and calorie.
                        The formulated mix had a shelf life of 90 days and was cost effective at household level. Nutrition education imparted was effective and helped them in continued preparation of the mixes and recipes.
RECOMMENDATIONS
     The following recommendations can be made for the future research from the present study 
1. Importance of fibre rich foods should be educated to students at both    college    and school level.
2. Awareness must be created among communities about risk factors of heart diseases and prevention by life style and dietary modification.
3. Health care professionals should educate the patients on the role of dietary fibre in maintaining health and in prevention of heart diseases.
4. Government must utilize media support and advertise and stress on the multifunctional role and health benefits of fibre rich foods, and also provide funds for further research for bringing into limelight, many unexploited fibre rich foods.
5. Food based industries can come forward to manufacture fibre rich commercial foods.
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APPENDIX I
Schedule to elicit information on socio economic status and dietary pattern of cardiovascular patients pertaining to the study on “Developing Indigenous High Fiber Breakfast Recipes for Cardiovascular Patients”
 General information
1. Name of the interviewer	:
2. Name of the interviewee	:
3. Age				:
4.  Sex				:
5. Type of Family:
 Nuclear □           Joint   □         Extended nuclear □
6. Religion:
Hindu □   	 Muslim □     	Christian □   	Others □
7. Address				:
8. Birth order:
1 □	   2 □	    3 □	    4 □
Information on the socio economic status
9. Fill in the details
       
	s.no

	Name of the family member
	Age

	Educational qualifications
	Occupation
	Monthly income(Rs)

	
	

	
	
	
	



10. How much do you spent for food per month?
≤ 25% of total monthly income   □        ≤50% of total monthly income □
≤75% of total monthly income   □          >75% of total monthly income □
Health history
11. Have you recently undergone a medical check up
                     Yes □    		No   □
        10 (a) if yes, what is your blood lipid profile
            ≤ 200 mg/dL     □                          200 to 250 mg/dL   □
            250 to 300 mg/dL   □                   ≥ 300 mg/dL            □
12. Does any of your family members suffer from 
                   Obesity                                    □
                    Diabetes mellitus                  □
                    Hypertension                         □
                    High cholesterol                    □
13. For how many years you have been diagnosed from cardiovascular diseases
                    ≥6 months 	□          			6months to 1 year	□
                   1 to 3 years	 □          			 >3 years		□
Life style pattern

14. Do you have the habit of
Smoking □      Alcohol consumption □       Chewing pan □
      15. Do you exercise regularly
                  Yes   □              No □
     
    15(a) If yes, type and duration of exercise
	s.no
	Type of exercise

	Duration per day


	
	
	≤ 30 mins

	30 to 45 mins
	45mins to 1 hr
	> 1 hr

	1.
	Walking
	
	
	
	

	2.
	Jogging
	
	
	
	

	3.
	Yoga
	
	
	
	

	4.
	Swimming
	
	
	
	

	5.
	Treadmill
	
	
	
	

	6.
	Aerobics
	
	
	
	

	7.
	Shuttle
	
	
	
	

	8.
	Basketball
	
	
	
	

	9.
	Tennis
	
	
	
	

	10.
	Others(specify)
	
	
	
	


 
15. How many hours do you sleep in a day
                  <4 hours	□                       	 4 to 6 hours	□
                   6 to 8 hours	□                    	 >8 hours	□
Dietary pattern

16. Are you a 
       Vegetarian    □            Non vegetarian    □          Ova vegetarian    □

17. Indicate the method of cooking followed  for the following food items

	s.no
	Food item
	Boiling
	Steaming
	Frying
	Stewing
Or Roasting
	Others

	
	
	
	
	Shallow fat
frying
	Deep fat
frying
	
	

	1.
	Cereals
	
	
	
	
	
	

	2.
	Pulses
	
	
	
	
	
	

	3.
	Greens
	
	
	
	
	
	

	4.
	Vegetables
	
	
	
	
	
	

	5.
	Egg
	
	
	
	
	
	

	6.
	Meat
	
	
	
	
	
	

	7.
	Fish
	
	
	
	
	
	

	8.
	Others
	
	
	
	
	
	




19. Daily meal pattern

	s.no
	Days

	Breakfast
	Lunch
	Tea
	Dinner

	1. 
	Day 1
	
	
	
	

	2
	Day 2
	
	
	
	

	3.
	Day3
	
	
	
	






  19. List out the  fiber rich foods you consume and frequency of consumption
	s.no
	Fiber rich food
	Daily
	Once in a week
	Twice in a week
	Biweekly
	Monthly once

	
	


	
	
	
	
	



20. Do you use the following in cooking?
           Vanaspathi   □            	Butter     □                	Ghee     □
21. Do you have the habit of eating out?
                Yes     □           No   □
21(a).  If   yes, what kind of foods do you consume and its frequency
	Sno.
	Type of food
	Daily
	Weekly once
	Weekly 
twice

	biweekly
	Monthly

	1.
	Junk foods

	
	
	
	
	

	2.
	Carbonated beverages
	
	
	
	
	

	3.
	Healthy foods

	
	
	
	
	

	4.
	Fried foods

	
	
	
	
	


	5. 
	Other(specify)

	
	
	
	
	




22. Do you have the habit of skipping meals?
         Yes   □                          No    □
22 (a).  If yes, which meal you often tend to skip and its frequency
	s.no
	Meal skipped
	Frequency

	1.
	Breakfast
	

	2.
	Lunch
	

	3.
	Dinner
	



23. The food you select to eat is based on 
 Nutritional value    □                            Cost               □
Taste                         □                             Availability   □
24. Do you follow any diet restriction?
             Yes   □          No      □
24(a).  If yes,        
	Food restricted
	                     Reason

	
	




25. List out the breakfast recipes often consumed by you
	s.no
	Breakfast recipes
	       Frequency

	1.
	Idly
	

	2.
	Dosa
	

	3.
	Poori
	

	4.
	Phulkha
	

	5.
	Upma
	

	6.
	Puttu
	

	7.
	Idiyappam
	

	8.
	Adai
	

	9.
	Oats porridge
	

	10.
	Others(specify)
	



26. Do you consume breakfast cereals available at market?
    Yes □                      No □
26(a) If yes, reasons for consumption
   Availability	□                               Nutritional value	□
    Cost		□                                Taste		□
27. Do you have the habit of regularly taking fruits along with your breakfast?
            Yes	□                                       No	□
28. List out the type of oil used and quantity used per day
	s.no
	Type of oil used
	Quantity

	
	

	



    













APPENDIX II
SELECTED TEN BREAKFAST RECIPES:
              1. PANCAKE
              Ingredients:
Whole wheat flour-80g
Formulated mix - 20g
Cinnamon freshly ground- 1tsp
Nutmeg-1/2 tsp
Milk (skimmed)-100ml
Egg white-1
Vegetable oil- 2tsp
Method of preparation:
In a mixing bowl except oil mix all the other ingredients and make a thick batter out of it. Heat a pan and spread 1 tbsp of batter. cook until bubbles appear and the bottom are golden. Turn and cook until other sides are golden brown for about 2 minutes
             2. BROKEN WHEAT UPMA:
            Ingredients
Broken wheat-80g
Formulated mix -20g
Onion-10g
Carrot -10g
Beans-10g
Green chillies-2 chopped
Ginger-1/4 tsp
Mustard-1/4 tsp
Curry leaves-few
Salt – for taste
Water-2 cups
Method of preparation:
Roast broken wheat and formulated mix  in a dry skillet on low flame until it starts to give a distinct aroma. Take it out and add oil in the same and add curry leaves and mustard. Add chopped chillies, ginger, onions, beans, carrot, broken wheat and mix and then add water. Stir well cover it and cook for 8 to 10 minutes
             3. KOLUKATTAI
Ingredients:
Rice flour-80 g
Formulated mix -20 g
Water- 1 cup
Salt- for taste
Grated carrot-10g
Grated palak-5 g
Method of preparation:
Keep a vessel on the stove and add one cup of water and bring it to boiling. Add salt to taste. Once water starts boiling add all the ingredients and stir to make it to soft dough. Make small balls out of it and place in a steamer and steam it for 10 minutes.
            4. CARROT DOSA
Ingredients:
Parboiled rice-50g
Black gram dal-20g
Formulated mix-30 g
Salt-to taste
Grated carrot-10g
Fistful of cooked rice



Method of preparation:
      Soak lentil and parboiled rice separately for at least 6 to 8 hours to make a batter. Add salt, mix well and set aside. Next day, after fermenting stir batter with the formulated mix and grated carrot. Pour the batter into heated pan and cook for 2-3 minutes until it turns golden brown.
           5. IDIYAPPAM:
            Ingredients:
Rice flour-75g
Formulated mix2-25g
Water-200ml
Salt-for taste
Grated carrot-10g
Grated coconut-10g
Method of preparation:
              Keep a vessel on stove add water and bring it to boil. Add salt to taste. Once the water starts boiling add the rice flour, grated carrot, coconut and formulated mix. Switch off the stove and stir it to make it into smooth dough. Take a idly tray and slightly grease them. Now into the tray allow the dough to pass through the idiyappam mould.  Place tray into a steamer and steam for 8 minutes.
6. IDLI
Ingredients:
Parboiled rice-50g
Black gram dal-20g
Formulated mix-30 g
Salt-to taste
Method of  preparation:
Soak lentil and parboiled rice separately for at least 6 to 8 hours to make a batter. Add salt, mix well and set aside. Next day, after fermenting stir batter with the formulated mix and grated carrot. Pour the batter into heated idli plate. Cook for 10 minutes in high flame and lower it to minimum for last 5 minutes.
7. SOYA KHAMAN DHOKHLA
Ingredients:
Bengal gram dal-50g
Soya flour-25g
Formulated mix-25g
Semolina-20g
Lime juice-1 tsp
Ginger-chilly paste-1 tsp
Fruit salt-1 tsp
Coriander powder-1 tbsp
For tempering
Mustard sed-1/2 tsp
Sesames seed-1/2 tsp
Green chilies chopped-2 no.
Oil-2 tsp
Method of preparation:
Except fruit salt,mix all other ingredients listed under batter. Use enough water to form a thick batter. To the batter add in the fruit salt sprinkle a little water and mix the batter well. The mixture will start to rise immediately. Grease a thali pour the mixture in the thali and steam it for about 10 minutes. Prepare the tempering, heat oil in pan. Add in the mustard seeds, Sesames seeds, green chillies . when seed starts to crackle add 1 tsp of water and pour the tempering over the steamed dhokhla immediately. Cut the dhokhla into pieces.
8. PUTTU
Ingredients.
Rice flour-75g
Formulated mix-25g
Water-200ml
Salt-for taste
Grated carrot-10g
Grated coconut-10g
Method of preparation:
Rice flour is moistened with warm water. To the steamer add the moistened rice flour then a layer of grated coconut and carrot and the formulated mix. Place it in a steamer and steam  for 10 minutes.
9. ELAI ADAI
Ingredients:
Rice flour-75g
Formulated mix2-25g
Water-200ml
Salt-for taste
Grated carrot-10g
Grated coconut-10g
Method of  preparation:
Keep a veesel on stove add water and bring it to boil. Add salt to taste. Once the water sarts boiling add the rice flour, grated caarot, coconut and formulated mix. Switch off the stove and stir it to make it into smooth dough. Spread the dough into banana leaves with little warm water fill in with grated carrot and coconut. Fold the leaves and place in a steamer and steam it for 10 minutes.
10. PHALAK CHAPATHI
Ingredients
Whole wheat flour-70g
Formulated mix-30g
Grated carrot-10g
Grated phalak-10g
Salt- for taste
Method of preparation:
Sprinkle water to the wheat flour and formulated mix to make a soft dough. Roll and spread the dough. Stuff it with carrot and palak. place it in a  tawa  and cook it until it turns brown on both sides.



















APPENDIX III
SCORE CARD FOR KOZHUKATTAI
C – Combination; V – Variation

Name:
Date:
	
S.No
	
Criteria
	
C1VI
	
CIV2
	
CIV3
	
C2V1
	
C2V2
	
C2V3
	
C3V1
	
C3V2
	
C3V3

	1.
	APPEARANCE
	
	
	
	
	
	
	
	
	

	
	Very Good
	
	
	
	
	
	
	
	
	

	
	Good
	
	
	
	
	
	
	
	
	

	
	Satisfactory 
	
	
	
	
	
	
	
	
	

	
	Poor 
	
	
	
	
	
	
	
	
	

	2.
	COLOUR
	
	
	
	
	
	
	
	
	

	
	Pale white
	
	
	
	
	
	
	
	
	

	
	Greenish white
	
	
	
	
	
	
	
	
	

	
	Whitish Brown
	
	
	
	
	
	
	
	
	

	
	Brown
	
	
	
	
	
	
	
	
	

	3.
	FLAVOUR
	
	
	
	
	
	
	
	
	

	
	Highly acceptable
	
	
	
	
	
	
	
	
	

	
	Acceptable
	
	
	
	
	
	
	
	
	

	
	Fairly acceptable
	
	
	
	
	
	
	
	
	

	
	Not acceptable
	
	
	
	
	
	
	
	
	

	4.
	TEXTURE
	
	
	
	
	
	
	
	
	

	
	Soft
	
	
	
	
	
	
	
	
	

	
	Soggy
	
	
	
	
	
	
	
	
	

	
	Dry
	
	
	
	
	
	
	
	
	

	
	Hard 
	
	
	
	
	
	
	
	
	

	5.
	TASTE
	
	
	
	
	
	
	
	
	

	
	Highly acceptable
	
	
	
	
	
	
	
	
	

	
	Acceptable
	
	
	
	
	
	
	
	
	

	
	Fairly acceptable
	
	
	
	
	
	
	
	
	

	
	Not acceptable
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APPENDIX IV
BOOKLET USED TO IMPART NUTRITION EDUCATION TO SELECTED CARDIOVASCULAR PATIENTS























APPENDIX V
Schedule to evaluate the impact of education imparted on selected cardiovascular patients
     Name of the subject:
     Age and Gender:
 
1. Heart disease is any disorder that affects the heart’s ability to function normally and is                  generally   called cardiovascular diseases
True  	□ 		False 	□	  
2.  High cholesterol is always treated with medication
True    	□       		False 	□
3.  Saturated and Trans fat are the most unhealthy fats
True 	□        		False 	□
4. Too much LDL cholesterol can lead to plaque formation on artery
True    	□     		False 	□
5. HDL cholesterol is considered as good cholesterol
True    	□                  	False  	□
6. Fibre helps to lower cholesterol
True     □       		False   	□
7. Which of the following is saturated fat?
Olive oil □              	flax oil	□        		Butter	□
8. Which is the most important meal of the day?
Lunch	□        		Dinner	□     		Breakfast  □
9.  Regular physical activity can reduce the chances of getting heart diseases
True    	□                	False	□
10.   Olive oil helps to increase the amount of LDL cholesterol
True	□      		False 	□
11.   Nuts help to lower cholesterol 
True  	□                	False 	□
12.  Total cholesterol level of less than 200mg/ dL is desirable
True 	□            	False 	□
13.   Which of the following is a rich source of dietary fibre?
Milk 	□       	Refined cereals   □        	Green leafy vegetables □
14.   Nuts are rich source of	
Vitamins  □        	Minerals  □      	Omega-3 fatty acids □
15.  Which of the following is not a risk factor for cardiovascular diseases?
Increased HDL cholesterol □        	Lack of physical activity □           smoking □

SELECTED RECIPES
Ten selected recipes

Wheat based recipes                                                  Rice based recipes                                 Pulses and rice base recipes


Palak chapathi     Pan cake       Broken wheat    Adai        Kolukattai           Puttu         Idiyappam   Idli              Dhokhala        Dosa
                                                    upma
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whole wheat flour
 
           
          
    
 
defatted soy flour
 horse gram 
                                                                                                                       
              Agathi
) (
C
1
 
whole wheat flour
 
           
          
    
 
defatted soy flour
 
green gram da
l
                                                                                                                        
              lotus stem
)
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C
2
 
whole wheat flour
 
           
          
    
 
defatted soy flour
 black
 gram da
l
                                                                                                                        
              curry leaves
)                                                                   

      






                                                                                     V1                V2                V3
C- Combination, V- Variation, V1-20%, V2-25%, V3-30% of the formulated mix. These three mixes in proportion of 20 , 25 and 30 percent were incorporated along with other ingredients into selected ten breakfast recipes and 90 variations were tried. 
Figure II

PER CENT OF TOTAL MONTHLY INCOME SPENT FOR FOOD
Per cent of total monthly income spent for food	≤ 25%	25 - 50 %	50 - 75 %	≥ 75 %	12	50	36	2	FREQUENCY OF CONSUMPTION OF FIBRE RICH FOODS
Daily	Cereals	Pulses	Green leafy vegetables	Vegetables	Fruits	33	22	48	64	57	Once in a
Week	
	Cereals	Pulses	Green leafy vegetables	Vegetables	Fruits	34	28	2	12	10	Twice in a week	Cereals	Pulses	Green leafy vegetables	Vegetables	Fruits	31	33	42	22	30	Bi weekly	Cereals	Pulses	Green leafy vegetables	Vegetables	Fruits	2	17	8	2	3	FREQUENCY OF CONSUMPTION OF BREAKFAST RECIPES
Weekly once	Idly	Dosa	Poori	Phulkha	Upma	Puttu	Idiyappam	Adai	Oats porridge	Others	97	92	71	33	61	96	92	18	11	2	Weekly twice	Idly	Dosa	Poori	Phulkha	Upma	Puttu	Idiyappam	Adai	Oats porridge	Others	2	4	16	2	2	1	0	0	3	1	Weekly 
Thrice	
	Idly	Dosa	Poori	Phulkha	Upma	Puttu	Idiyappam	Adai	Oats porridge	Others	0	4	3	0	0	0	0	0	0	0	Rarely	Idly	Dosa	Poori	Phulkha	Upma	Puttu	Idiyappam	Adai	Oats porridge	Others	1	0	10	65	37	3	8	0	86	97	
MEAN ACCEPTABILITY SCORES OF SELECTED FIVE RECIPS

Apperance	Pancake C1V1 	Upma C 2V1	Kolaukatti C1V1	Dosa C3V3	Idiyappam C2V2	3.6	3.9	3.9	3.9	3.9	Colour	Pancake C1V1 	Upma C 2V1	Kolaukatti C1V1	Dosa C3V3	Idiyappam C2V2	4	3.9	3.9	3.5	3.3	Flavour	Pancake C1V1 	Upma C 2V1	Kolaukatti C1V1	Dosa C3V3	Idiyappam C2V2	3.6	3.8	3.9	3.7	3.9	Texture	Pancake C1V1 	Upma C 2V1	Kolaukatti C1V1	Dosa C3V3	Idiyappam C2V2	4	3.8	3.8	4	3.8	Taste	Pancake C1V1 	Upma C 2V1	Kolaukatti C1V1	Dosa C3V3	Idiyappam C2V2	3.7	3.7	3.9	3.7	4	Mean Acceptability	Pancake C1V1 	Upma C 2V1	Kolaukatti C1V1	Dosa C3V3	Idiyappam C2V2	3.8	3.8	3.9	3.8	3.8	