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introduction

I. INTRODUCTION


According to World Health Organisation report (2009), an estimated 17.1 million people die from cardiovascular diseases, representing 29 per cent of all global deaths. Around 80 per cent of cardiovascular disease deaths took place in low and middle income countries and occur almost equally in men and women (Hiremath et al., 2006).


Sixty per cent of the world’s cardiac patients will be Indians by 2010. The heart disease is projected to increase by 120 per cent in women and the risk of a coronary event for diabetic women increased 5.4 fold compared with a 2.4 fold increase for a diabetic man (Robert, 2004).


The World Health Report of 2004 states that every year, more women than men die of cardiovascular disease and the cardiovascular diseases leads to more deaths in women than cancer, HIV/AIDS and malaria combined. Cardiovascular disease is the largest cause of death in women.


Worldwide, an average of more than 16 women per minute dies of cardiovascular diseases (World Heart Federation Database, 2009). By 2015, it is forecasted that 8.98 and 1.30 per cent of women belong to the age group of 20 and 29 from urban and rural area will be affected by coronary heart disease. From 30 and 39 years of age group 10.18 per cent of women from urban and 2.90 per cent of women from rural area is projected to be affected by coronary heart disease in India (Trehan, 2007).

The age trend of cardiovascular disease is decreasing, “coronary Artery disease in young” is defined as coronary artery disease occurring before the age of 40 years and represents the most severe form of coronary artery disease. The investigation done only with those patients who did not have any risk factor for coronary artery disease and most of them (96.6 per cent) were found to have premature coronary artery disease and 20 per cent were young coronary artery disease patients (Kutty et al., 2007).

Heart disease being number one killer among women has the following non-controllable and controllable risk factors. Non-controllable risk factors includes family history of coronary artery disease or stroke, age fifty five or older, being post menopausal or having ovaries removed, a family history of premature cardiac disease (less than 60 years) especially in a sister or brother, may be a particularly important risk factor in women (Fogoros, 2009).

The controllable, yet important risk factors of cardiovascular diseases namely, obesity and sedentary life style are more common in post menopausal women. Women tend to be care givers, and out of the sense of duty, they have a hard time justifying behaviour that are “just for themselves” such as regular exercise and recreation, relaxation (Fogoros, 2009).

Tobacco use, whether it is smoking or chewing tobacco, increases risk for cardiovascular disease; Passive smoking is also a risk factor for Cardiovascular disease. The combination of smoking and birth control pills increase the risk of early heart disease by twenty-fold (World Health Federation Database, 2009).

Women with hypertension, reduced high density lipoprotein, increased triglycerides, blood pressure greater than or equal to 135/85mmHg are more prone to heart diseases (http://heartdiseases. about.com/od/womenheartdisease/a/women risk2htm - Last updated Nov. 30, 2009).

A diet high in saturated fat increases the risk of heart disease and stroke. It is estimated to cause 31 per cent of coronary heart disease and 11 per cent stroke worldwide. A chronically stressful life, social isolation, anxiety and depression increase the risk of heart disease (World Health Federation Database, 2009).
New research by scientists focuses junk foods that cause one third of heart attacks and the culprits are diets heavy in fried foods, salty snacks and meat (http://www.news-medical.net/news/2008/10/21/ 42080.aspx, 21-10-08).
Narrow arteries in women in India pose a bigger impact. Premature menopause, estrogen deficiency contributes to women’s risk (Shahi et al., 2008).

Physical inactivity increases the risk of heart disease and stroke by 50 per cent and it leads to obesity. Obesity on the other hand is increasing body fat and for every extra kilogram of fat, one tends to produce 20 milligrams of cholesterol per day. Higher abdominal fat is known to be a great risk factor in accumulation of body fat around the hips (Ghafoorunisa and Kamala, 2007).

Increased mortality of women due to heart disease is mainly that women are more likely than men to be under diagnosed and under treated and women experience coronary heart disease differently from men. Frequent symptoms are stomach pain or chest pain, nausea, breathlessness and unexplained tiredness (Kotha, 2006).

 
Maintenance of waist line below three inches for women, blood pressure below 130/80mmHg, below 120/70mmHg, if the person has diabetes, haemoglobin A1C below six, quitting smoking are very important to prevent cardiovascular disease.


Brisk walking for two miles everyday, swimming for 30 minutes, cycling for 45 minutes, practicing yoga and meditation prevents cardiovascular disease (CAD Committee of AAPI Report, 2006).


Antioxidants are substances that exist as vitamins, minerals and other compounds in food and they prevent disease by fighting free radicals, substances that harm the body (Bruckdorfee, 2008).

The epidemiologic evidence is generally supportive of the notion that a diet rich in high carotenoid (an antioxidant) food is associated with a reduced risk of heart disease. Beta-carotene is economically available form of antioxidant from all green leafy vegetables (Kritcersky, 1999).
In the presence of weight loss and modified saturated, mono unsaturated, poly unsaturated fat intakes, significantly lower c-reactive protein [(a protein produced in liver and is a known marker for inflammation) downward arrow 25-54 per cent] are seen with increased fibre consumption ((3.3 g/MJ). Mechanisms are inconclusive but may involve the effect of dietary fibre on weight loss and/or changes in the secretion, turnover or metabolism of insulin, glucose, adinopectin, interleukin-6, free fatty acids and triglycerides and it can be used for long-term cardiovascular disease reduction and more studies to be conducted to finds its anti-inflammatory effect (North et al., 2009).
Mono unsaturated fatty acid can be used to manage cardiovascular disease risk provided they do not exceed recommendation and compromise weight control (Etherton, 1999).

According to Framingham Cohort and Offspring data, 98 per cent of asymptomatic primary prevention of women aged less than 59 and 92 per cent of those 60 to 69 years are generally classified as low risk for coronary heart disease. Although lifestyle approaches are cornerstone of prevention in the women, emerging data suggest many have sub clinical cardiovascular disease that might benefit from more intensive prevention therapy (Roger and Menthal, 2006).

This year, World Heart Federation has started a campaign called “GO RED” to create awareness about heart disease because women are more vulnerable, under diagnosed, under treated of cardiovascular disease. Hence World Heart Federation has announced red as a colour of awareness and emphasised the need to increase awareness. 

Supported by the above studies “Effect of fibre and antioxidant rich supplement on lipid profile of young women at risk for cardiovascular disease” is being undertaken with the following objectives. 
1. To find out the level of risk for cardiovascular disease among                            young women.
2. To develop an antioxidant, fibre and monounsaturated fatty acid rich supplement to prevent cardiovascular disease.
3. To prevent cardiovascular disease risk among young women.
review of literature

II.
REVIEW OF LITERATURE

The review of literature pertaining to the study entitled “Effect of fibre and antioxidant rich supplement on lipid profile of young women at risk for cardiovascular disease” is discussed under the following heads.

A. CARDIOVASCULAR DISEASE – A STRIKING GLOBAL AND INDIAN PREVALENCE

B. CARDIOVASCULAR DISEASE – IT’S RISK FACTORS 

C. CARDIOVASCULAR DISEASE – DIETARY INTERVENTION

A.
CARDIOVASCULAR DISEASE – A STRIKING GLOBAL AND INDIAN PREVALENCE


Every year globally, 7.2 million die due to ischaemic heart diseases, 5.5 million die due to cerebrovascular disease and an additional 3.9 million die due to hypertensive and other heart conditions (http://www.who.int/dietphysicalactivity/publications/facts/cvd/en, 2009).

In 2005, estimates indicated that 58 million people, died and in them chronic diseases accounted for 35 million deaths (60 per cent) cardiovascular diseases. Predominantly heart disease and stroke, were the cause of death in 17.5 million individuals. After heart disease, stroke is the second leading single cause of death with 5.8 million fatal cases per year, 40 per cent of which are in people younger than 70 years. (http://www.whoindia.org/linkfiles/NMH Resources/cvd MGMT ICMR STROKE_SURVEILLANCE,pdf, 2006).

 About 15 million new acute stroke events arise every year and about 55 million people have had a stroke at sometime in the past, either without or with residual disability; two-thirds of these individuals live in low income and middle income countries (http://www.whoindia.org/linkfiles/NMH Resources/cvd MGMT ICMR STROKE_SURVEILLANCE,pdf, 2006).


The World Health Organisation report estimates that 600 million people with high blood pressure are at risk of heart attack stroke and heart failure (http://www.americanheart.org/downloadable/heart/11775939792 36FSO61NTL07.pdf, 2007).


Deaths among women than men is more (11 per cent Vs 8.4 per cent) and among women, three million deaths from stroke occur annually (World Health Organisation Report, 2007).


In South Asia alone stroke and ischaemic heart disease account for more than one in five deaths overall and a much higher proportion of adult death (Gaziano, 2008).


Compared to 2000, the number of years of productive life lost to cardiovascular disease will have increased in 2030 by only 20 per cent in  Portugal. For Brazil the figure is 64 per cent, for China, 57 per cent and for India, 95 per cent (North et al., 2009).


World Health Organisation estimated that lost productivity due to premature deaths and disability cost India $9 billion dollars in 2005, which was projected to rise to $237 billion by 2015.


By 2040, women in Russia, Brazil, India, China, South Africa will represent a higher proportion of cardiovascular death than men (British Heart Foundation, Coronary Heart Disease Statistics, 2005).


Cardiovascular disease causes 8.5 million deaths among women annually. It is the largest and single cause of morality among women, accounting for one-third of all deaths in women worldwide. In developing countries, half of all deaths of women over 50 are due to heart disease and stroke (http://www.sid.cu/galeria/pdf/servicios/hta/international-cardiovascular-disease-statistics.pdf, 2008).


Cardiovascular diseases are the major causes of mortality and disease in the Indian subcontinent, causing more than 25 per cent of deaths. It has been predicted that these diseases will increase rapidly in India and this country will be host to more than half the cases of heart diseases in the world within the next 15 years. Coronary heart disease and stroke have increased in both urban and rural areas (Gupta et al., 2008).


It is projected that, in India by 2020, nearly 4, 774, 000 (42 per cent) is going to be affected by cardiovascular disease. 22.7 per cent accounting to 2,584,000 were to be affected by coronary heart disease and 8.3 per cent (9,45,000) are found to be affected by cerebrovascular disease (http://www.corecentre.co.in/database/docs/ docfiles/tobacco_04 _3.pdf, 2004).


Ischaemic heart disease and stroke are the two most common causes of death worldwide. The Indian subcontinent is home to 20 per cent of world’s population and have highest burden of cardiovascular disease in the world (Goyal and Yusuf, 2006).


The alarming fact is that the incidence, prevalence, hospitalisation and mortality due to coronary artery disease among Asian Indian is three to four times greater than any American and European counterparts (Mohanty et al., 2004).


Prevalence of coronary artery disease has been reported to be 14 per cent in urban parts of South India. Seven per cent in rural parts of South India and three per cent in rural parts of North India (Goyal et al., 2007).


According to recent estimates, cases of cardiovascular diseases may increase from about 2.9 crores in 2000, to as many as 6.4 crores. In 2015, and the number of deaths from cardiovascular disease will also be more than double. Most of this increase on account of coronary heart disease – a mix of conditions that includes acute myocardial infarction, angina pectoris, congestive heart failure and inflammatory heart disease. 

Data also suggests that although prevalence rates in rural population remain lower they will continue to increase reaching around 13.5 per cent of the rural population in the age group of 60-69 by 2015. The prevalence rates among younger adults are also likely to increase; and the prevalence rates among the women will keep pace with those of men across all groups (http://www.whoindia.org/linkfiles/commission_ on_macroeconomic_and_heath_Bg_P2_Burden_of_disease_estimations_and_casualanalysis.pdf, 2004).

With the epidemiologic transition the cardiovascular disease burden continues to rise in developing countries including India. The projected rise in disease burden due to cardiovascular diseases is expected to make it the prime contributor of total mortality and morbidity. Almost 2.6 million Indians are predicted to die due to coronary heart disease (CHD) which constitutes 54.1 per cent of all cardiovascular diseases deaths in India by 2020 (http://www,whoindia.org/linkfiles/NMH_ Resources_burden_cvd_mortality.pdf, 2008).


The prevalence of stroke in India varies in different regions of the country and ranges from 270 per 100,000 population. Approximately, 12 per cent of all strokes occur in the population less than 40 years of age and approximately 50 per cent of them are women. The national commission on macroeconomics and health has projected that cases of stroke would increase from 1,081,480 in 2000 to 1,667,372 in 2015. 

The Indian Council of Medical Research study on burden of disease (2005) has estimated that there has been an increase in the number of stroke cases in India during the last one and a half decade by 17.5 per cent (http://www.whoindia.org/linkfiles/NMH_Resources_cvd_ MGMT_ICMRSTROKE_SUREILLANCE.pdf, 2006).

B.
CARDIOVASCULAR DISEASE – IT’S RISK FACTORS

Urbanisation is occurring rapidly in the Indian sub-continent. Lifestyle changes involving major deviations in diet-pattern decreased physical activity due to improved transportation and availability of energy saving devices and high level of mental stress are associated with modernisation which is important risk factor for coronary heart disease and existing insulin inertia (Ramachandran, 2004).


Case control studies indicate that tobacco use, obesity with high Waist Hip Ratio, high levels of blood pressure, high levels of low density lipoprotein cholesterol, low levels of high density lipoprotein cholesterol, abnormal apolipoprotein A1-B ratio, diabetes, low consumption of fruits and vegetables, sedentary lifestyle and psychosocial stress are important determinants of cardiovascular diseases in India. These risk factors have increased substantially over the past 50 years and to control further escalation, it is important to prevent them. National interventions such as increasing tobacco taxes, labeling unhealthy foods and trans fats, reduction of salt in processed foods and better urban design to promote physical activity may have a wide short-term impact (Gupta et al., 2008).


Concomitant with the rise in the prevalence of diabetes and hypertension is an increase in the prevalence of chronic kidney disease, is recognised as an independent risk factor for coronary heart disease. Abnormal APO B/APO1 ratio was the single largest contributor to the population attributable risk for acute myocardial infarction in South Asian countries. The prevalence of leisure time physical activity was substantially lower among South Asians compared with the rest of the world (Goyal and Yusuf, 2006).


There were studies that explain, 27 per cent of industrial population is overweight and 41 per cent of the subjects have abdominal obesity. The reason is stated that the sedentary lifestyle and 79 per cent of them are doing a very light physical activity which is a very important of cause of increasing cardiovascular disease (Mohan et al., 2008).


There were continuous positive associations between baseline Body Mass Index and the risk of ischemic stroke, haemorrhagic stroke and ischemic heart disease with each two kg per m2 increase in body mass index associated a 12 per cent increased risk of ischemic stroke, eight per cent increased risk in haemorrhagic stroke and 11 per cent increased risk of ischemic heart disease. It provides most reliable estimates to date the associations between body mass index and cardiovascular disease in Asia-Pacific region (Wilson et al., 2003).


The study revealed that obesity is very often related with premature mortality because it leads to an increased risk of diabetes, stroke and other health problems. However, the researchers found in women, each 0.1 increase in waist-hip ratio was associated with a 28 per cent relative increase in mortality rate (http://blog.taragana.com/health/2009/09/02/ waist-hip-ratio-better-indicator-of-obesity-than-bmi-readings-for-older-ad ults-11187, 2009).
The rate of heart disease increases with age. The maximum of over 83 per cent of people who die of coronary heart disease are above 50 or older. At older age women who have heart attacks are more likely than men to die from them (http://www.americanheart.org/presenter.jtml? identifier=4726, 2010).


Women watching television more than three hours per day had a higher prevalence of several abdominal obesity (waist circumference greater than equal to 88cm) compared with women watching less than or equal to three hours per day (prevalence ratio 95 per cent) which increases risk of cardiovascular disease (confidence interval 82 per cent) (Cletland et al., 2008).


Poor nutritional habits are associated with increased risk factors for cardiovascular disease. Hence, nutritional education and improving health status is very important (Zusta et al., 2007).


It is estimated that a 5mmHg reduction in systolic blood pressure results in a 14 per cent reduction in stroke mortality and nine per cent reduction in coronary heart disease mortality and a seven per cent decline in all cause mortality. It is also estimated that a ten per cent decrease in serum cholesterol would result in a 15 per cent decrease reduction in coronary heart disease mortality (Rasnake, 2007).


Chronic coffee consumption is associated with increased aortic stiffness and wave reflection in normotensive subjects. Augmentation index (non-invasive index of aortic stiffness and wave reflection) was found to be higher with increasing daily coffee consumption. Post analysis revealed that all groups of coffee consumption had higher augmentation index compared to no consumption and had 35 per cent higher relative risk (Vlachopoulos et al., 2007).


Claude and Chang (2002) found out that the mortality from cardiovascular disease to be 61 per cent lower in male vegetarians and 44 per cent lower in female vegetarian than the general population.


For every 10 grams per day increase in saturated fat intake, intima media thickness was 0.03mm higher after multivariate adjustment, one gram per day higher intake of transfat was associated with a 0.03mm higher intima media thickness. After multivariate adjustment the ratio of poly unsaturated to saturated fat was inversely associated with intima media thickness. Polyunsaturated, monounsaturated, cholesterol and total fat intake were unrelated to intima media thickness. The relation between saturated fat intake and intima media thickness strengthened in persons who never or rarely consumed alcohol as compared with moderate or heavy drinkers. Thus, higher intake of saturated fat and transfat are independently associated with increased subclinical atherosclerosis and alcohol intake may attenuate the relation between saturated fat and subclinical atherosclerosis (Merchant et al., 2008).


A less favourable lipid profile was strongly associated with higher current Body Mass Index, greater waist circumference and greater absolute fat mass, carotid intima media thickness was positively associated with current height and with low density lipoprotein cholesterol and apolipoprotein B levels and low density lipoprotein or high density lipoprotein cholesterol and apoplipoprotein or apolipoprotein ratio (Finken et al., 2006).

Family history of stroke in any first degree relative was an independent predictor of ischemic heart disease mortality in men (relative risk = 3.3) and of stroke mortality in women (relative risk = 2.3) after controlling for age, cholesterol, blood pressure and diabetes. These results suggest that family history of stroke may be used as a marker for high-risk subjects (Connor and Khaw, 2006).

Serum total cholesterol, triacylglycerol, low density, low cholesterol, lipoprotein (a), the ratio of total to high density lipoprotein cholesterol and the ratio of low density lipoprotein cholesterol to high density lipoprotein cholesterol were greater, whereas high density lipoprotein cholesterol values were lower in Indians and Pakistanis than in Americans. Multiple regression analysis indicates that 18 per cent of the variance in total cholesterol and low density lipoprotein cholesterol was accounted for by ethnicity, energy expenditure and the ratio of the sum of central to the sum of peripheral skinfold thicknesses. 

Ethnicity, sum of central skinfold thicknesses, ratio of polyunsaturated to saturated fat and monounsaturated fat intake accounted for 43 per cent of the variance in triacylglycerol concentration. Monounsaturated fat, percentage body fat and alcohol intake accounted for 26 per cent of variance in high density lipoprotein cholesterol. Ethnicity contributed 22 per cent of the 25 per cent overall variance in lipoprotein (a). Results suggest that these Indian and Pakistani women are higher cardiovascular disease risk than their physical activity is likely to decrease overall and regional adiposity thereby improving their serum lipid profiles (Savitri et al., 2006).

Menopause is a risk factor for cardiovascular disease because estrogen withdrawal has a detrimental effect on cardiovascular function and metabolism. The menopause compounds, many traditional cardiovascular disease risk factor, including changes in body fat distribution from a gynoid to an android pattern, reduced glucose tolerance, abnormal plasma lipids, increased blood pressure, increased sympathetic tone, endothelial dysfunction and vascular inflammation moreover, cardiovascular risks are poorly managed in women especially during the menopausal transition when susceptibility to cardiovascular events increases. 

Clear gender differences exist in the epidemiology, diagnosis, symptoms, progression, prognosis and management of cardiovascular diseases risk. Key risk factors that need to be controlled in the premenopausal women are hypertension, dyslipidemia, obesity and other components of the metabolic syndrome as and one this in menopause has a detrimental risk for cardiovascular disease (Sudha et al., 2008).

High homocysteine levels were inversely associated with cardiovascular fitness in women. The results suggest that homocysteine levels are more important indicators of exercise tolerance amongst women and may be useful in targeting female individuals requiring endurance intervention to prevent loss of cardiovascular fitness and functions (Kuo et al., 2006).

C.
CARDIOVASCULAR DISEASE - DIETARY INTERVENTION


Women who ate a heart healthy diet had more favourable baseline cardiovascular disease risk factor profile. The odds remain reduced after adding pack years of smoking status, women who had consumed a heart-healthy diet and who had never smoked had more than 80 per cent less odds of sub-clinical heart disease compared with smokers whose diets were heart healthy (http://cat.inist.fp/?amodele=afficheN&CPSidt= 15594357, 2009).


A Mediterranean dietary pattern characterised by a high intake of olive oil (rich in oleic acid and antioxidants), fish [(rich in N-3) long chain poly unsaturated fatty acid)], vegetables and fruits has been associated with a lower coronary heart disease incidence and total mortality. A replacement of saturated fat by monounsaturated fatty acid and increase in the consumption of fruits and vegetables to achieve proper antioxidant and folate status lead to decrease of coronary heart disease risk (Carrero et al., 2007).


After the three month interventions, mean (95 per cent confidence intervals) oxidized low density lipoprotein cholesterol levels decreased in the traditional mediterranean diet plus virgin olive oil and traditional mediterranean diet plus nut groups, without changes in low fat diet group. Change in oxidised low density lipoprotein cholesterol levels in the traditional mediterranean diet plus virgin olive oil group reached significance versus that of the low fat group. It is concluded that individuals at high cardiovascular disease risk who improved their diet toward a traditional mediterranean diet pattern showed significant reductions in cellular lipid level and low density lipoprotein oxidation (Fito et al., 2008).


The baseline median whole-grain intake was 0.79 servings per day. The relation between whole gram intake and common carotid artery, intima medial thickness remained significant after adjustment for mediating pathways (lipids, adiposity and insulin resistance), nutrient constituents and principal components derived healthy dietary pattern (Mellen et al., 2007).
The relative risk of death due to coronary heart disease lowered by 34 per cent in those in the highest tertile of vegetable consumption compared to the lowest tertile of consumption in both gender (Kritcersky, 1999).


A recent hospital-based case control study from two urban centres in India suggested that daily moderate intensity physical activity is associated with a 55 per cent lower risk for coronary heart disease (Goyal and Yusuf, 2006).
Seven hundred and forty four participants in (Trials Of Hypertension Prevention) TOHP I and 2382 in TOHP II were randomised to a sodium reduction intervention or control Net sodium reductions in the intervention groups were 44mmol per 24 hours and 33 mmol per 24 hours, respectively, vital status was obtained for all participants and follow up information on morbidity was obtained from 2415 (77 per cent), with 200 reporting a cardiovascular event. 

Risk of a cardiovascular event was 25 per cent of among those in the intervention group (95 per cent confidence interval) after it was adjusted for trial clinic age, race and sex and 30 per cent lower after further adjustment for baseline sodium excretion and weight with similar results in each trial and it is concluded that sodium restriction previously shown to lower blood pressure, may also reduce long term risk of cardiovascular events (Cook et al., 2009).


Six grams of concentrated oat beta-glucan per day for six weeks significantly reduced total and low density lipoprotein cholesterol in subjects with elevated cholesterol and low density lipoprotein cholesterol reduction was greater than the change in the control group. Thus, a practical dose of beta-glucan can significantly lower serum lipids in a high-risk-population and may improve colon health (Queenan and Stewart, 2007).


It is suggested that garlic and its well prepared formulations including beverage, oil or juice and powder may significantly support the medicinal therapies of the atherosclerotic patients as well as the prevention of atherosclerotic process in people who are at high risk for coronary heart disease (Dervin and Durak, 2007).


In the recent years, grape, an antioxidant fruit has been tried in the prevention and treatment of atherosclerotic disease. It is suggested that grape may support the medicinal therapies of the atherosclerotic patients and the prevention of atherosclerotic process in people who are at high risk for cardiovascular disease (Devrim et al., 2007).


A total alcohol consumption upto 30 grams per day, adjusted for life style and cardiovascular disease risk factors were inversely associated with the risk of non-fatal myocardial infarction. Drinking upto 20 grams of alcohol through wine, beer, spirits significantly decreased the adjusted risk of myocardial infarction. Higher alcohol intake did not substantially reduce the risk. A preference for spirits was correlated with a significantly increased risk of fatal myocardial infarction. Hence, moderate alcohol consumption independent of the type of alcoholic beverage was associated with non-fatal myocardial infarction risk reduction (Schroder et al., 2008).


Folic acid supplementation significantly reduced risk of stroke by 18 per cent. In the stratified analysis, a greater beneficial effect was seen in those trials with a treatment duration of more than 36 months, a decrease in the concentration of homocysteine of more than 20 per cent. Hence, folic acid supplementation can effectively reduce the risk of stroke in primary prevention (Wang et al., 2009).

 
Soynuts supplementation lowered systolic and diastolic blood pressure, 9.9 per cent and 6.8 per cent respectively in normotensive women. It also lowered low density lipoprotein cholesterol and apolipoprotein levels 11 per cent and eight per cent respectively in hypertensive women which can reduce the risk of cardiovascular diseases (Welty et al., 2007).

The study identified potent anti-platelet factors in tomato extracts which inhibited platelet aggression. There is increasing evidence that acute clinical manifestations of coronary atherosclerotic diseases are caused by plaque disruption and subsequent platelet thrombus formation. Platelet activity can influence the progression of disease as well as the stability of atherosclerotic plaques. The observed cardiovascular benefits attributed to the tomato could be linked to anti platelet activity and thus, suppression of platelet function. This type of natural anti-thrombosis agent could have an application in primary prevention of cardiovascular disease (Duttaroy, 2008).


Supplementation of antioxidant has a significant fall in total cholesterol, triglycerides, low density lipoprotein cholesterol very low density lipoprotein cholesterol and uric acid. After antioxidant supplement rise in high density lipoprotein-cholesterol levels was noted in both the study groups as compared to controls and significantly low levels of antioxidant enzymes superoxide dismutase and catalase before supplementation of antioxidant tablets were observed. Results of this study, show that appropriate antioxidant therapy could be useful for hypertensive alcoholics and obese to prevent various cardiovascular complications (Meena et al., 2008).


Higher intake of fibre from all sources and from cereal were significantly associated with wider retinal arteriol caliber and narrower venular caliber. Participants in the highest quintile of fibre intake from all sources had a 1.05 (m larger arteriolar caliber and 1.11 (m (millimicrons) smaller venular caliber which is associated with lower risk of cardiovascular disease (Kan et al., 2008).


C-reactive protein decreased 38 per cent in the whole gram group independent of weight loss but was unchanged in refined grain group, total low density lipoprotein and high density lipoprotein cholesterol decreased in both diet groups. Dietary fibre and magnesium intakes increased in the whole gram but not the refined group. There was a moderate weight loss and significantly greater decreases in the c-reactive protein and per cent body fat in abdominal region in participants consuming whole grain that in those consuming refined grain (Katches et al., 2008).

methodology

III. METHODOLOGY

The methodology pertaining to the study entitled “Effect of fibre and antioxidant rich supplement on lipid profile of young women at risk for cardiovascular disease” is discussed under the following heads and is given in Figure I .

A. SELECTION OF AREA AND SUBJECTS

B. ASSESSMENT OF RISK FOR CARDIOVASCULAR DISEASES AMONG THE SELECTED SUBJECTS

C. FORMULATION OF THE PRODUCT FOR SUPPLEMENTATION

D. EFFECT OF THE SUPPLEMENT ON LIPID PROFILE AMONG THE SELECTED SUBJECTS

A.
SELECTION OF AREA AND SUBJECTS
 
The study area selected was Coimbatore, a growing metropolitan city with increasing lifestyle disorders. A total of 54 women subjects including 19 working women and 35 housewives between the age group 20 and 40 years were selected by purposive sampling. 


According to Taylor et al. (2007) purposive sampling is the one  arbitrarily selected because there is good evidence that it is very representative of the total population.
B.
ASSESSMENT OF RISK FOR CARDIOVASCULAR DISEASES AMONG THE SELECED SUBJECTS

The selected 54 women subjects were assessed to the risk of cardiovascular diseases with a standard Risk Assessment Index (Appendix I). Demographic data of each subject was elicited using the Risk Assessment Index which includes the details of age, marital status, occupation, income and familial tendency. The blood pressure levels was recorded using sphygmomanometer. 


Anthropometric measurements indicating obesity namely Body Mass Index and Waist Hip Ratio, which is an important probing factor of cardiovascular disease were calculated.  


The type of diet, meal pattern, type and amount of fat used per day, fibre consumption, consumption of fast foods, beverages and amount of salt used per day in cooking were collected. The lifestyle pattern of the subjects elicited in the Risk Assessment Index were stress pattern, physical activity, meditation and type of personality.


The details elicited in the Risk Assessment Index were allotted scores based on the risk for cardiovascular disease. Scores less than 50 were classified as low risk, 51-100 were grouped as medium risk, 101 and above were classified as high risk category. The Risk Assessment Index with scores is given in Appendix II. Among the selected 54 subjects, six subjects were at high risk, 42 subjects were at medium risk and six subjects were categorised with low risk for cardiovascular disease. 


A total of 18 subjects including six subjects with high risk and 12 subjects with medium risk for cardiovascular disease were selected for supplementation. Twenty four hour dietary recall method was recorded before supplementation to know the dietary pattern. Six subjects with high risk and six subjects with medium risk forming a total of twelve subjects were selected and subjected for lipid profile examination. The lipid values of the selected subjects is given in Appendix III. 
C.
FORMULATION OF THE PRODUCT FOR SUPPLEMENTATION

Fibre and antioxidant rich foods protect heart from any disease. Hence, the supplement rich in fibre and antioxidant was selected for supplementation.


A variety of products using millet flours such as bajra, maize, jowar, ragi and Italian millet along with a combination of easily available green leafy vegetables which is a rich source of beta-carotene such as coriander, mint, curry leaves, fenugreek leaves and spinach were tried to develop the products and select a suitable product for supplementation.


The products tried were instant soup powder, biscuit, bun and modified thattai (a traditional snack). The products were tried on various combinations to find out the most acceptable product (Plate I). The products were standardised in the Quantity Foods Production Laboratory of our University and were subjected to organoleptic evaluation by semi-trained panel members. The products were given scores using five point score card (Appendix IV) and the nutritive value was calculated. 


A fibre and antioxidant rich supplement thattai, a baked product with Italian millet flour (an under exploited millet), whole wheat flour, coriander leaves (easily available and economical) and groundnut oil in the ratio of 3:1:1:1 was selected (Plate II).The product was selected owing to its high acceptability and nutritional contribution.


The process of baking in bulk for supplementation was undertaken at a baking unit. The sequence in preparation of the product is depicted in Plate III. The supplement was given for a period of thirty days. 
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a) STANDARDISATION OF THE PRODUCTS 
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b) VARIATIONS OF THE SUPPLEMENT FOR SELECTION



	PLATE I

STANDARDISATION PROCESS IN THE LABORATORY
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PLATE II

PRODUCT SELECTED FOR SUPPLEMENTATION

(THATTAI)
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	a. Weighing
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	c. Portioning out
	
	d. For Baking
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	e. Baking
	
	f. Baked Product
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	g. Packing



	PLATE III

PRODUCTION OF THE SUPPLEMENT IN THE BAKERY
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D.
EFFECT OF THE SUPPLEMENT ON LIPID PROFILE AMONG THE SELECTED SUBJECTS


After the supplementation period of thirty days, the effect of supplement was evaluated using Risk Assessment Index to notice the change in the risk scores. The subjects were examined for lipid profile. Twenty four hour dietary recall method was also used to find the nutrient intake by the selected subjects before, during and after supplementation to compare the changes in the quantity and quality of the dietary intake. The impact of the supplement was statistically analysed with difference in scores from Risk Assessment Index and biochemical estimations before and after supplementation.
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FIGURE I 

FLOW DIAGRAM OF THE WORK PLAN FOR THE STUDY 

results and discussion

IV. RESULTS AND DISCUSSION


The results of the study tilted “Effect of fibre and antioxidant rich supplement on lipid profile of young women at risk for cardiovascular disease” is discussed under the following headings.

A. BACKGROUND INFORMATION OF THE SELECTED SUBJECTS

B. ANTHROPOMETRIC MEASUREMENTS  OF THE SELECTED SUBJECTS

C. BLOOD PRESSURE LEVELS OF THE SELECTED SUBJECTS 

D. DIETARY PATTERN OF THE SELECTED SUBJECTS

E. LIFESTYLE BEHAVIOUR OF THE SELECTED SUBJECTS 

F. FORMULATION OF THE PRODCUT FOR SUPPLEMENTAITON 

G. EFFECT OF THE SUPPLEMENTATION ON RISK REDUCTION AMONG THE SELECTED WOMEN SUBJECTS

A.

BACKGROUND INFORMATION OF THE SUBJECTS

The background information of the subjects with agewise categorisation, familial tendency of the selected women subjects are discussed in the following pages.

i)
Agewise distribution of the selected subjects


Table I discusses the age wise distribution of the selected women subjects.

TABLE I
AGEWISE DISTRIBUTION OF THE SELECTED WOMEN SUBJECTS
	Age in years
	Employed Women (N=19)
	Homemakers (N=35)

	
	Number
	Per cent
	Number 
	Per cent 

	21-30
	11
	58
	15
	45

	31-40
	8
	42
	20
	57



Among the 19 employed women, 11 women were between 21 and 30 years and eight women were between 31 and 40 years. Among 35 working women, 15 women were between 21 and 30 years of age group and 20 women subjects were between 31 and 40 years.  

ii)
Familial tendency of the cardiovascular disease among the selected women subjects

Table II reveals the familial tendency of cardiovascular disease among the selected women subjects.

TABLE II
FAMILIAL TENDENCY OF CARDIOVASCULAR DISEASE AMONG SELECTED WOMEN SUBJECTS

	Degree of

relationship
	Employed Women (N=8)
	Homemakers 

(N=9)
	Total 

(N=17)

	
	Number
	Per

cent
	Number
	Per

cent
	Number
	Per

cent

	First degree
	3
	38
	2
	22
	5
	29

	Second degree
	5
	62
	7
	78
	12
	71



It is found that parental cardiovascular diseases independently predicted future offspring events in adults. Addition of parental information may help clinicians and patients with primary prevention of cardiovascular disease when treatment decisions may be difficult in patients at intermediate risk based on levels of single or multiple risk factors (Jones et al., 2004).


The above table discusses the family history and degree of relationship. Among the selected 54 subjects, 17 subjects had the family history of cardiovascular diseases. Eight employed women and nine homemakers had family history of cardiovascular disease. None of them had family history in their third degree of relationship.

B.
ANTHROPOMETRIC MEASUREMENTS OF THE SELECTED WOMEN SUBJECTS 


Anthropometric measurements such as Body Mass Index and Waist Hip Ratio of the subjects is discussed under the following headings.

i)
Body Mass Index of the selected subjects

The Body Mass Index of the selected subjects is presented in  Table III and Figure II.

TABLE III
BODY MASS INDEX OF THE SELECTED WOMEN SUBJECTS

	Body Mass Index
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Normal
	9
	47
	17
	49
	26
	48

	At risk of obesity
	3
	16
	11
	31
	14
	26

	Grade I obesity
	6
	32
	4
	11
	10
	19

	Grade II obesity
	1
	5
	3
	9
	4
	7



Twenty six of the women subjects had a normal Body Mass Index, followed by 14 women subjects are at risk of obesity. The table shows an increasing trend of obesity among young women.
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ii)
Waist Hip Ratio of the selected subjects

The Waist Hip Ratio of the selected women subjects is presented in Table IV.

TABLE IV
WAIST HIP RATIO OF THE SELECTED WOMEN SUBJECTS

	Waist Hip Ratio
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Greater than 0.8
	17
	89
	35
	-
	52
	96

	Less than 0.8
	2
	11
	-
	-
	2
	4



According to Sehested et al., Waist Hip Ratio is a significant predictor of cardiovascular disease. Table IV discusses the Waist Hip Ratio of the selected subjects. A total of 52 selected women subjects had increased Waist Hip Ratio and two of the subjects had normal Waist Hip Ratio. Increased Waist Hip Ratio indicates abdominal obesity which is a factor increasing the risk of cardiovascular disease. During the assessment, it was found out that the subjects with normal Body Mass Index had increased Waist Hip Ratio due to abdominal obesity.

C.
BLOOD PRESSURE LEVELS OF THE SELECTED WOMEN SUBJECTS

 
The blood pressure value elicited from the selected women subjects is discussed in Table V.  

TABLE V

BLOOD PRESSURE LEVELS OF THE SELECTED WOMEN SUBJECTS
	Blood Pressure
	Employed Women (N=19)
	Homemakers 

(N=35)

	
	Number 
	Per cent
	Number 
	Per cent

	Normal
	10
	53
	20
	57

	Prehypertension
	9
	47
	15
	43


Source : Indian Council of Medical Research, 2004

 
The table reveals that the blood pressure of the selected women subjects. Ten employed women had normal blood pressure of 120/80mm Hg. The remaining nine women subjects had blood pressure of either systolic pressure 121-130 and/or diastolic pressure of 81-90. Among 35 homemakers, 20 women subjects had normal blood pressure and 15 subjects had blood pressure at pre-hypertension stage.

D.
DIETARY PATTERN OF THE SELECTED WOMEN SUBJECTS 


In the dietary pattern, meal type, meal pattern, type of fat consumed and amount of fat consumed per day, fibre consumption, fast food consumption, consumption of coffee and salt by the selected women subjects are discussed in the following pages.

i)
Meal type of the selected subjects

Table VI discusses the meal type of the selected women subjects.

TABLE VI
MEAL TYPE OF THE SELECTED WOMEN SUBJECTS

	Meal type 
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Vegetarian
	3
	16
	5
	14
	8
	15

	Ova-vegetarian
	3
	16
	3
	9
	6
	11

	Non-vegetarian
	13
	68
	27
	77
	40
	74



The above table shows the meal type of selected women subjects. Non-vegetarianism was more prominent meal type observed among selected women subjects. A total of 40 subjects were non-vegetarians. Three employed women and five homemakers were vegetarians. Three subjects each from employed women and homemakers were ova-vegetarians.

ii)
Meal Pattern of the selected subjects

Table VII reveals the meal pattern of the selected women subjects.

TABLE VII
MEAL PATTERN OF THE SELECTED WOMEN SUBJECTS

	Meal pattern
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Regular meals 
	13
	68
	20
	57
	33
	61

	Often fasting
	2
	11
	6
	17
	8
	15

	Often skipping

 meals
	4
	21
	9
	26
	13
	24



Table VII discusses the meal pattern of the selected women subjects. Majority of the subjects, 13 employed and 20 homemakers had regular meal pattern. Skipping of meals was observed both among employed and homemakers owing to stress and poor time management.

iii)
Consumption of type of fat by the selected women subjects

Table VIII presents the type of fat consumed by the selected women subjects.

TABLE VIII
TYPE OF FAT CONSUMED BY THE SELECTED WOMEN SUBJECTS

	Type of fat*
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Saturated fats
	Ghee 
	17
	89
	34
	97
	51
	94

	
	Butter
	2
	11
	0
	0
	2
	4

	
	Vanaspathi
	0
	0
	1
	3
	1
	2

	Unsaturated fats
	Sesame oil
	3
	16
	4
	11
	7
	13

	
	Groundnut oil
	1
	5
	10
	29
	11
	20

	
	Sunflower oil
	15
	79
	20
	57
	35
	65

	
	Corn oil
	0
	0
	0
	0
	0
	0

	
	Rice bran oil
	0
	0
	1
	4
	1
	2


* Multiple response


The above table about the type of fat used by the selected women subjects. Among saturated fat, ghee was used by 51 of the selected subjects. Thirty five subjects used sunflower oil for regular cooking followed by groundnut oil used by 11 women and sesame oil used by seven women subjects.

iv)
Fat or oil consumption quantity of the selected women subjects

Table IX elicits the quantity of fat or oil consumed per day by the selected women subjects.

TABLE IX

FAT / OIL CONSUMPTION PER DAY BY THE SELECTED WOMEN SUBJECTS
	Quantity of fat 
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Less than three Teaspoons
	4
	21
	3
	9
	7
	3

	3-5 Teaspoons
	15
	79
	24
	69
	39
	72

	More than five Teaspoons
	Nil
	-
	8
	23
	8
	15



The above table explains the amount of fat consumed by women subjects per day. Thirty nine out of 54 women subjects used three to five teaspoons of oil per day. Seven subjects used less than three teaspoons of fat per day.

v)
Consumption of Fibre rich food by the selected women subjects

Table X shows food consumption pattern of fibre among the selected women subjects.

TABLE X
CONSUMPTION PATTERN OF FIBRE AMONG THE SELECTED SUBJECTS
	Food Items*
	Frequency of 

Consumption
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Vegetables
	Daily
	19
	100
	35
	100
	54
	100

	
	Weekly
	0
	0
	0
	0
	0
	0

	
	Rarely
	0
	0
	0
	0
	0
	0

	Fruits
	Daily
	8
	42
	17
	49
	25
	46

	
	Weekly
	9
	47
	12
	34
	21
	39

	
	Rarely
	2
	11
	6
	17
	8
	15

	Whole gram
	Daily
	4
	37
	4
	11
	8
	15

	
	Weekly
	11
	58
	22
	63
	33
	61

	
	Rarely
	4
	21
	9
	26
	13
	24

	Whole grain
	Daily
	1
	5
	1
	3
	2
	4

	
	Weekly
	3
	16
	7
	20
	10
	19

	
	Rarely
	15
	79
	27
	77
	42
	78


    * Multiple response


The above table discusses the consumption pattern of fibre among the selected women subjects. All the subjects consumed vegetables daily despite of its quantity. Twenty five of the selected subjects consumed fruits daily. The data is inverse when compared with whole gram and whole grain consumption. Thirty three subjects consumed whole grams weekly and 42 of the samples consume whole grains rarely. This reduces the quantity and quality of overall fibre consumption.

vi)
Consumption of Fast food by the selected women subjects 

Table XI shows the pattern of fast food consumption by the selected women subjects.

TABLE XI
CONSUMPTION OF FAST FOOD BY THE SELECTED WOMEN SUBJECTS
	Frequency of

fast food 

consumption
	Employed Women

(N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Daily
	1
	5
	3
	9
	4
	7

	Weekly
	8
	42
	24
	69
	32
	59

	Rarely
	10
	53
	8
	23
	18
	33



Table XI discusses the consumption pattern of fast food among the selected women subjects. Almost all the subjects were used to fast food consumption. Thirty two subjects consumed fast foods once in a week and four subjects consumed fast foods daily. They had access to fast foods through street vendors and canteens. Common fast foods were chips, ice cream and fried foods such as bajji, bonda and vadai.

vii)
Coffee consumption by the selected women subjects 

Pattern of coffee consumption by the selected women subjects is shown in Table XII.

TABLE XII
CONSUMPTION OF COFFEE BY THE SELECTED WOMEN SUBJECTS
	Frequency of

coffee

consumption
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Less than three cups
	10
	53
	22
	63
	32
	59

	More than three cups
	9
	47
	13
	37
	22
	41



Consumption upto 300 grams of caffeine per day is considered safe. This is the amount of caffeine that is given by three cups of coffee (http:// nutrition. about. com / od / askyournutritions / f / caffeine / htm, Feb, 2008).


The above table shows the pattern of coffee consumption by the selected subjects. Consumption of more than three cups of coffee was observed among nine employed subjects and 13 homemakers. The increased consumption was due to use of coffee as stress buster and meal substitute.

viii)
Consumption of salt by the selected women subjects 

Table XIII discusses the consumption of salt per day by the selected women subjects.

TABLE XIII
CONSUMPTION OF SALT PER DAY AMONG THE SELECTED WOMEN SUBJECTS
	Amount of salt
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	One teaspoon
	19
	100
	35
	100
	54
	100

	More than one teaspoon
	0
	0
	0
	0
	0
	0



In India, salt consumption per day is 15 grams and its shows that a difference of five grams a day in habitual salt intake is associated with a 23 per cent in stroke rate and 17 per cent difference in total rate of cardiovascular disease (http://timesofindia.indiatimes.com/life/health-fitness/high-salt-intake-to-storke/articleshow/5267457.cms,29 Nov,2009).


The table above depicts that all the 54 subjects took salt more than five grams per day which is more than the Recommended Dietary Allowance.

E.
LIFESTYLE BEHAVIOUR OF THE SELECTED WOMEN SUBJECTS


The frequency of physical activity, meditation pattern, stress and type of personality of the selected women subjects are discussed in the following pages.

i)
Physical activity by the selected women subjects 

Table XIV elicits the details of the physical activity of the selected women subjects.

TABLE XIV
FREQUENCY OF PHYSICAL ACTIVITY AMONG THE SELECTED WOMEN 
	Physical

 activity
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Nil
	17
	89
	30
	86
	47
	87

	30 minutes per day
	2
	11
	5
	14
	7
	13



Table XIV discusses the duration of physical activity among the selected women subjects. Forty seven women subjects did not perform any physical activity which shows the sedentary lifestyle with very little physical activity.  
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ii)
Meditation pattern of the selected women subjects 

Meditation pattern of the selected women subjects is discussed in Table XV.

TABLE XV
MEDITATION PATTERN OF THE SELECTED WOMEN SUBJECTS
	Meditation
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Nil
	18
	95
	32
	96
	50
	93

	10-15 Minutes per day
	1
	5
	3
	9
	4
	7



Table XV reveals the meditation pattern of the selected subjects. Forty seven out of 54 subjects did not perform meditation and even a very few practicing meditation did not perform for half an hour a day. 

iii)
Stress pattern of the selected women subjects 

Table XVI and Figure III reveal the stress pattern of the selected women subjects.

TABLE XVI

STRESS PATTERN OF THE SELECTED WOMEN SUBJECTS
	Type of stress*
	Employed Women

(N=19)
	Homemakers 

(N=35)

	
	Number
	Per cent 
	Number
	Per cent 

	Relaxed and calm
	7
	37
	15
	43

	Familial stress
	3
	16
	17
	49

	Occupational stress
	11
	58
	0
	0

	Neighbourhood stress
	1
	5
	3
	9

	Environmental stress
	2
	11
	0
	0


      * Multiple response


The above table discusses the stress pattern of the selected women subjects. Fifteen out of 35 working subjects and seven out of 19 employed subjects felt relaxed and calm. Seventeen samples had familial stress due to familial disputes and quarrel among the children. Two of employed subjects had familial and occupational stress. Mostly watching television and chatting with neighbours were their modes of relaxation.


After adjustment for age and sex, employees with high job strain, a combination of high demands of work and low job control, had a 2.2 fold cardiovascular mortality risk compared with their colleagues with low job strain (Kivimaki et al., 2002). 

v)
Type of personality of the selected women subjects 

The distribution of type of personality of the selected women subjects is projected in Table XVII.

TABLE XVII
TYPE OF PERSONALITY AMONG SELECTED WOMEN SUBJECTS
	Type of 

personality
	Employed Women (N=19)
	Homemakers 

(N=35)
	Total 

(N=54)

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Type A
	11
	58
	20
	57
	31
	57

	Type B
	8
	42
	15
	43
	23
	43



The above table discusses type of personality among the selected subjects Type A (aggressive and tensed type) samples are more (31 subjects). Those who are type A are more prone to cardiovascular diseases and 23 subjects were type B (calm and relaxed).

F)
FORMULATION OF THE PRODUCT FOR SUPPLEMENTATION 

The formulation of the supplement and its selection among various other products along with its nutrient composition is discussed in the following pages.

a)
Mean scores of the trial products for supplementation


The table depicts the mean score given to the products in selection of the supplement.

TABLE XVIII
MEAN SCORES OF THE TRIAL PRODUCT FOR SUPPLEMENTATION
	S.No
	Product
	Attributes

	
	
	Appearance
	Colour
	Flavour
	Texture
	Taste
	Total

	1
	Soup 
	3
	3
	2
	3
	3
	14

	2
	Bun
	2
	2
	3
	2
	1
	10

	3
	Biscuit
	2
	2
	3
	2
	2
	11

	4
	Thattai
	4
	4
	4
	5
	5
	22


5 – Excellent; 4 – Very good; 3 – Good; 2 – Fair; 1 - Poor

The above table depicts the mean scores given to various aspects of products such as soup, bun, biscuit and thattai during selection. Among all the products, thattai scored four each in appearance, colour and flavour and five each in texture and taste obtained an overall higher acceptability.  

ii)
Nutrient composition of the supplement


The nutrient composition of the supplementation thattai, selected is calculated and is given in Table XIX and XX.

TABLE XIX

NUTRITIVE VALUE OF THE SUPPLEMENT PER PORTION - MACRO NUTRIENTS
	Ingredients
	Amount (g)
	Energy (Kcal)
	Fat (g)
	Protein (g)
	Fibre (g)
	Carbohyrates (g)

	Italian millet
	30
	4.4
	0.06
	0.33
	0.12
	0.63

	Whole wheat flour
	10
	34.1
	0.51
	1.21
	0.19
	6.94

	Oil
	10
	90.0
	10.0
	-
	-
	-

	Coriander leaves
	10
	4.4
	0.06
	0.33
	0.12
	0.63

	Total
	183
	12
	5.2
	3
	26


Source : Nutritive values of Indian Foods, Gopalan et al. (2008)

TABLE XX

NUTRITIVE VALUE OF THE SUPPLEMENT PER PORTION - MICRO NUTRIENTS

	Ingredients
	Amount (g)
	(-Carotene ((g)
	Calcium (mg)
	Potassium (mg)
	Cu (mg)
	Manganese (mg)
	Zinc (mg)
	Phosphorous (mg)
	Iron (mg)
	Thiamine (mg)
	Riboflavin (mg)
	Total Folic acid (mg)
	Magnesium (mg)
	Sodium (mg)

	Italian millet
	30
	691.8
	18.4
	75
	0.42
	0.18
	0.72
	87
	0.84
	0.177
	0.033
	4.5
	24.3
	1.38

	Whole wheat 

flour
	10
	2.9
	4.8
	31.5
	0.051
	0.22
	0.22
	35.5
	0.49
	0.049
	0.017
	3.58
	13.2
	2.0

	Oil
	10
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Coriander 

leaves
	10
	691.8
	18.4
	0.473
	0.418
	0.007
	0.0005
	7.1
	0.142
	0.005
	0.006
	-
	3.1
	-

	al
	704
	24
	107
	0.473
	0.418
	0.97
	129.6
	1.33
	0.231
	0.056
	8.08
	40.6
	3.38


Source : Nutritive value of Indian Foods, Gopalan et al. (2008)

 In nutrient composition thattai had better fibre content. Hence it was selected for supplementation. 
G.
EFFECT OF THE SUPPLEMENT ON RISK REDUCTION AMONG THE SELECTED WOMEN SUBJECTS 

Effect of the supplementation on risk reduction is discussed with the changes in mean lipid profile, mean nutrient intake and risk score of the by the selected women subjects in the following pages.

i)
Mean lipid values of the selected women subjects 

Mean lipid values of the selected women subjects before and after supplementation is discussed in Table XXI and Figure IV.

TABLE XXI

MEAN LIPID VALUES OF THE SELECTED SUB-SAMPLES

	Lipid fraction
	Normal values 

(mg/100ml)
	High risk (N=6)
	Medium risk (N=6)
	‘t’ Value

	
	
	Employed Women
	Homemakers
	Employed Women
	Homemakers
	

	
	
	BS
	AS
	BS
	AS
	BS
	AS
	BS
	AS
	

	Total cholesterol
	Below 230
	162
	160
	161
	156
	156
	150
	169
	165
	3.7641**

	Triglycerides
	Upto 160
	78
	83
	84
	84
	87
	88
	79
	83
	0.7814NS

	HDL-Cholesterol
	40 to 70
	42
	42
	44
	44
	43
	43
	44
	44
	0.2565NS

	LDL-Cholesterol
	Upto 140
	104
	101
	100
	96
	95
	89
	109
	105
	3.0199**

	VLDL-Cholesterol
	20 to 45
	16
	17
	17
	17
	17
	17
	16
	17
	0.5288NS


Source : National Cholesterol Education Programme, 2007
BS – Before Supplementation; AS – After Supplementation

** - Significant at 1% level; NS – Not Significant
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	FIGURE Iva

	MEAN LIPID VALUES OF THE SELECTED 

	


The Table XXI shows the level of various lipid fractions before and after supplementation. Total cholesterol and low density lipoprotein cholesterol decreased after supplementation. High density lipoprotein cholesterol and very low density lipoprotein did not show any notable change. This might be due to lesser period of supplementation for thirty days.


On statistical analysis of lipid values before and after supplementation, total cholesterol and low density lipoprotein cholesterol showed significance at one per cent level. Triglycerides, high density lipoprotein cholesterol and very low density lipoprotein cholesterol did not show any significant changes for the selected sub-samples.

 
According to Knopp et al. (1999) the mean value decreased during the fifteen week period for low density lipoprotein cholesterol, total cholesterol and fibre supplement had no significant effects on high density lipoprotein cholesterol.

ii)
Mean nutrient intake of selected women subjects 


Table XXII discusses the mean nutrient intake of the selected women subjects.
TABLE XXII

MEAN NUTRIENT INTAKE OF THE SELECTED SUB-SAMPLES

	Nutrient
	RDA
	High Risk (N=6)
	Medium Risk (N=12)
	‘t’ Value

	
	
	Employed Women
	Unemployed
	 Employed Women
	Unemployed
	

	
	
	BS
	DS
	AS
	BS
	DS
	AS
	BS
	DS
	AS
	BS
	DS
	AS
	

	Energy (KCal)
	1875
	1546
	1561
	1726
	1468
	1565
	1398
	1487
	1752
	1492
	1585
	1861
	1769
	3.6471**

	Carbohydrate (g)
	300
	213
	233
	307
	250
	231
	258
	240
	291
	233
	272
	290
	239
	2.3035*

	Protein (g)
	50
	35
	36
	41
	46
	33
	42
	43
	55
	33
	47
	47
	40
	1.4859NS

	Fat (g)
	20
	28
	29
	27
	30
	32
	22
	31
	36
	29
	34
	49
	29
	2.4850*

	Fibre (g)
	40
	4
	20
	5
	4
	8
	10
	6 
	12
	8
	4
	15
	8
	8.9853**

	Iron (mg)
	30
	7
	16
	15
	10
	12
	8
	10
	15
	14
	10
	18
	17
	5.0019**

	(-carotene ((g)
	2400
	1248
	1383
	1231
	3431
	1259
	2100
	1489
	1842
	4121
	512
	2497
	1700
	1.4301NS


Source : Nutritive value of Indian foods, Gopalan et al. (2008)

* - Significant at five per cent level ; ** - Significant at one per cent level; NS - Not Significant

  
Table XXII elicits the mean nutrient intake of the selected sub-samples before, during and after the supplementation. The nutrients protein, fibre and iron did not meet by Recommended Dietary Allowance on all the three times. But there was comparative increase in fibre and iron intake during and after supplementation. Fat intake met the Recommended Dietary Allowance.  


On statistical analysis for ‘t’ test, one per cent significance was observed in energy, fibre and iron intake of the selected subjects while five per cent significance was noticed for carbohydrate and fat intake during supplementation. No significant changes in protein and beta-carotene intake were observed for the subjects. 

iii)
Appraisal with Risk Assessment Index

The changes in risk scores among the selected subjects before and after supplementation is discussed in Table XXIII.

TABLE XXIII

APPRAISAL WITH RISK ASSESSMENT INDEX

	Risk for 

Cardiovascular

 Disease
	Before 

supplementation 

(N=54)
	After 

supplementation 

(N=54)

	High risk
	6
	3

	Medium risk
	42
	45

	Low risk
	6
	6



Table XXIII depicts the evaluation of the risk for cardiovascular disease with scores. Before supplementation among 54 subjects, six were of high risk, 42 subjects were medium risk and six of them had low risk for cardiovascular disease. After supplementation, three of the high risk subjects turned to medium risk while low risk subjects remained the same.

summary and CONCLUSION

V.
SUMMARY AND CONCLUSION

Indians are succumbing to heart disease and stroke in the most productive years of their lives, about a decade earlier than their Western counterparts. Women will continue to experience disproportionately high mortality from cardiovascular disease. From the above statement, it is clear that cardiovascular disease is increasing at an enormous rate in our country. At the same time the age trend of morbidity is decreasing.

The dietary pattern and lifestyle of women changes rapidly due to increase in women’s workload and modernisation which can increase the risk of cardiovascular disease. Hence, the present study was undertaken to assess the risk for cardiovascular disease among young women and develop an antioxidant, fibre and mono unsaturated fatty acid rich supplement for the selected women subjects with increased risk for cardiovascular disease.


The risk for cardiovascular disease was assessed among 54 young women between 20 and 40 years using a risk assessment index. Out of 54 women subjects, 18 subjects, six with high risk and 12 with medium risk for cardiovascular disease was selected for supplementation.

A fibre and antioxidant rich supplement thattai, a baked product with Italian millet flour (an under exploited millet), whole wheat flour, coriander leaves (easily available and economical), groundnut oil (has various fats in appropriate proportion) in the ratio of 3:1:1:1 was selected among other forms by semi trained panel members.


The product was selected owing to its high acceptability and nutrient composition.  


For the selected 18 women subjects, dietary pattern was elicited through 24 hours dietary recall method. Twelve women subjects (six with high risk and six with medium risk) were analysed with their blood samples for lipid fractions. Twenty four hour dietary recall was done during and after supplementation and the nutritive value for the day’s menu was calculated. Lipid profile of the same subjects was also analysed after supplementation.


The results of the study are summarised as follows :

· The family tendency for cardiovascular disease is prominent in first degree than in second degree relatives. There was no tendency to the cardiovascular disease among third degree relatives of the selected women subjects.

· Grade I obesity was observed among 19 per cent of the subjects and women at risk of obesity was noticed among 26 per cent of the subjects.

· Waist Hip Ratio was greater than 0.8 even among women who had normal Body Mass Index indicating abdominal obesity. Ninety six per cent of the selected subjects had increased Waist Hip Ratio.

· Non-vegetarianism (74 per cent) dominated over ova-vegetarianism and vegetarianism among the selected subjects.

· Habit of skipping meals, especially breakfast and erratic meal pattern was observed among selected subjects irrespective of either employed women or homemakers.

· Ghee was the common form of saturated fat used by the selected subjects irrespective of the category.

· Sunflower oil, a rich source of mono unsaturated fatty acid was used by 65 per cent of the subjects. None of the subjects used a combination of mono unsaturated and poly unsaturated fat for cooking. Seventy two per cent of the subjects used three to five teaspoons of oil per day.

· Subjects consumed vegetables daily and fruits either daily or weekly, whole grams weekly and whole grains daily.

· All the subjects consumed fast foods such as chips and fried foods among their meals and snacks (Seven per cent daily and 59 per cent weekly).

· Forty one per cent of the subjects consumed more than three cups of coffee every day and they used coffee as a stress buster and meal substitute.

· All the subjects used more than five grams of salt everyday in cooking and at table.

· Eighty seven per cent of the subjects did not perform physical activity and remaining 13 per cent do it for 30 minutes per day.

· Ninety three per cent of the subjects did not perform meditation. Seven per cent meditated for 10 to 15 minutes eveyday.

· Sixty three per cent of the employed subjects and 58 per cent of homemakers felt stressed in their day to day life. Thirty seven per cent of the subjects had familial stress, 20 per cent of the subjects felt occupational stress, seven per cent of subjects had neighbourhood stress and four per cent of subjects with environmental stress.

· Fifty seven per cent of the total subjects were type A personalities, aggressive and competitive in nature.

· Mean nutrient intake indicates poor intake of macronutrients such as energy, protein and other nutrients such as iron and (-carotene. During supplementation, there was a significant increase in fibre and iron intake.

· Total cholesterol and low density lipoprotein cholesterol reduced over a period of thirty days, though no significant changes was observed in other lipid fractions such as very low density lipoprotein cholesterol and high density lipoprotein cholesterol and a slight increase was observed in triglycerides.

Conclusion


The study highlights the sedentary lifestyle indicated with poor physical activity and obesity with greater Body Mass Index and Waist Hip Ratio among the selected women subjects. Increased salt intake through processed and preserved foods, consumption of fast foods with erratic meal pattern are the risk factors for cardiovascular disease. Increasing awareness about cardiovascular disease by prioritising healthy food choices balanced with physical activity. Also coping stress as an overall lifestyle change will help the population especially younger women with multiple role to lead a healthier life.
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appendices

	1.AGE

20 - 30 years⁭  31 - 40 years⁭ 41 – 50 years⁭

2.FAMILIAL TENDENCY

No family History ⁭

FIRST DEGREE                 MATERNAL
Both parent              ⁭   Uncle and Aunt ⁭

Single parent            ⁭   Uncle / Aunt     ⁭

SECOND DEGREE             PATERNAL

Both grand parents    ⁭ Uncle and Aunt  ⁭ 

Single grand parent   ⁭   Uncle /Aunt     ⁭  

THIRD DEGREE

Both great grand parents   ⁭ 
Single great grand parent  ⁭ 
3. MENOPAUSAL  DETAILS

Pre menopause ⁭  Menopausal problems⁭

No problem      ⁭   
4. BLOOD PRESSURE

    ________ mm/Hg

5. ANTHROPOMETRIC MEASUREMENTS

Weight (Kgs)________      

Height  (cms)________

Body Mass Index       

18.5 – 22.9       Normal                 ⁭    

23.0 – 25.0       At risk of obesity  ⁭   

25.1 – 29.9       Grade I obesity     ⁭   

>30                   Grade II obesity   ⁭ 

 Waist Circumference :  _________cms

  Hip Circumference   :  __________cms

Waist Hip Ratio 

       >0.8     ⁭              <0.8     ⁭  

	6.DIETARY PATTERN

 I . Vegetarian             ⁭  

      Ova Vegetarian     ⁭  

       Non – vegetarian  ⁭

II . MEAL PATTERN
       Regular meals      ⁭ 

       Often fasting        ⁭ 

        Often skip meals ⁭

III. CONSUMPTION OF FATS AND OILS
       Saturated Fat 

       Ghee ⁭   Butter ⁭ Vanaspathi ⁭                  

       Monounsaturated Fat

        Sesame oil ⁭       Groundnut oil ⁭      

       Polyunsaturated Fat

       Sunflower oil ⁭ Corn oil ⁭ Rice bran oil ⁭ 

IV. TOTAL AMOUNT OF FAT USED/ DAY
         < 3 tsp  ⁭       3-5 tsp  ⁭   > 5 tsp ⁭ 
V.CONSUMPTION OF FOODS WITH  FIBRE 

 Food item

Daily

Weekly 

Rarely

Vegetables

Fruits

Whole grams

Whole grains

                                                                        
	VI. CONSUMPTION OF JUNK FOODS

Food item

Daily

Weekly 

Rarely

Pastries/cake

Chat items

Fried items

Pizza

Chips

Savouries

Burger

Chilly Gobi

Chilly Mushroom

Carbonated Beverages

VII. CONSUMPTION OF BEVERAGES   

        COFFEE / TEA 

                < 3 cups/day          ⁭   

               > 3 cups/day           ⁭  
VIII. USE OF SALT IN COOKING

                1 tsp                    ⁭ 

                 < 1 tsp                ⁭  



	7. LIFESTYLE PATTERN

 I. PHYSICAL ACTIVITY

     Exercise :  No                           ⁭    

                      30 minutes /day       ⁭      
                      60 minutes/day        ⁭      

     Meditation : No                             ⁭    
                       10-15 minutes/day       ⁭      
                          30 minutes /day        ⁭      

II. STRESS PATTERN

     Relaxed and calm                           ⁭   

     Familial stress                                ⁭ 

     Occupational stress                        ⁭ 
     Neighbourhood stress                     ⁭ 

    ( Unemployment, crime, fear,anger)

     Environmental stress                          ⁭     

    ( Noise, Heat, Pollution)

III . TYPE OF PERSONALITY

        Type A  ⁭    Type B   ⁭


	
	APPENDIX I

RISK ASSESSMENT INDEX

      Name            :

      Date of Birth :

      Occupation    :

      Income           :

      Marital status :

      Tele Number  :

         Email – Id      :

         Address         :


	1.AGE

20 - 30 years⁭  31 - 40 years⁭ 41 – 50 years⁭

                     0                        5                       10

2.FAMILIAL TENDENCY

No family History ⁭

                               0

FIRST DEGREE                 MATERNAL
Both parent              ⁭  10  Uncle and Aunt ⁭5
Single parent            ⁭   5   Uncle / Aunt     ⁭3
SECOND DEGREE             PATERNAL

Both grand parents    ⁭ 5 Uncle and Aunt  ⁭ 5
Single grand parent   ⁭ 3  Uncle /Aunt      ⁭  3
THIRD DEGREE

Both great grand parents   ⁭ 5

Single great grand parent  ⁭ 3

3. MENOPAUSAL  DETAILS

Pre menopause ⁭ 10 Menopausal problems⁭5
No problem      ⁭   3

4. BLOOD PRESSURE

    ________mm/Hg

5. ANTHROPOMETRIC MEASUREMENTS

Weight (Kgs)________      

Height  (cms)________

Body Mass Index       

18.5 – 22.9       Normal                 ⁭    0
23.0 – 25.0       At risk of obesity  ⁭   3
25.1 – 29.9       Grade I obesity     ⁭   5
>30                   Grade II obesity   ⁭ 10
 Waist Circumference :  _________cms

  Hip Circumference   :  __________cms

Waist Hip Ratio 

       >0.8     ⁭    10           <0.8     ⁭   0

	6.DIETARY PATTERN

 I . Vegetarian             ⁭  0
      Ova Vegetarian     ⁭  5
       Non – vegetarian  ⁭10
II . MEAL PATTERN
       Regular meals      ⁭ 0
       Often fasting        ⁭ 5
        Often skip meals ⁭10
III. CONSUMPTION OF FATS AND OILS
       Saturated Fat 

       Ghee ⁭   Butter ⁭ Vanaspathi ⁭        10
       Monounsaturated Fat

        Sesame oil ⁭       Groundnut oil ⁭      0
      Polyunsaturated Fat

       Sunflower oil ⁭ Corn oil ⁭ Rice bran oil ⁭ 0
IV. TOTAL AMOUNT OF FAT USED/ DAY
         < 3 tsp  ⁭  0     3-5 tsp  ⁭ 5     > 5 tsp ⁭ 10

V.CONSUMPTION OF FOODS WITH  FIBRE 

 Food item

Daily

Weekly 

Rarely

Vegetables

Fruits

Whole grams

Whole grains

                                  0                    5                  10
	VI. CONSUMPTION OF JUNK FOODS

Food item

Daily

Weekly 

Rarely

Pastries/cake

Chat items

Fried items

Pizza

Chips

Savouries

Burger

Chilly Gobi

Chilly Mushroom

Carbonated Beverages

                                               10                    5                  0
VII. CONSUMPTION OF BEVERAGES   

        COFFEE / TEA 

                < 3 cups/day          ⁭   0
               > 3 cups/day        ⁭  10

VIII. USE OF SALT IN COOKING

                1 tsp                    ⁭ 10
                 < 1 tsp                ⁭  0


	7. LIFESTYLE PATTERN

 I. PHYSICAL ACTIVITY

     Exercise :  No                           ⁭    10
                      30 minutes /day       ⁭      5

                      60 minutes/day        ⁭      0
     Meditation : No                             ⁭    10

                       10-15 minutes/day  ⁭      5

                          30 minutes /day        ⁭      0
II. STRESS PATTERN

     Relaxed and calm                          ⁭   0
     Familial stress                                ⁭ 10
     Occupational stress                        ⁭ 10

     Neighbourhood stress                    ⁭ 10
    ( Unemployment, crime, fear,anger)

     Environmental stress                          ⁭ 10

    ( Noise, Heat, Pollution)

III . TYPE OF PERSONALITY

        Type A  ⁭    10     Type B   ⁭ 0

RISK SCORES

0-50    - Low risk

51-100 - Medium risk

>101    - High risk

	
	APPENDIX II

RISK ASSESSMENT INDEX

        Name            :

       Date of Birth :

       Occupation    :

       Income           :

       Marital status :

       Telephone No:

       Email ID        :

       Address        :




APPENDIX III
LIPID PROFILE OF THE SUBJECTS BEFORE AND AFTER SUPPLEMENTATION

	Subject No.
	Values of various lipid fractions of the sub-samples

	
	Before Supplementation
	After Supplementation

	
	TC 
mg%
	TGL 
mg%
	HDL-C 
mg%
	LDL-C 
mg%
	VLDL-C 
mg%
	TC 
mg%
	TGL 
mg%
	HDL-C 
mg%
	LDL-C 
mg%
	VLDL-C 
mg%

	Normal value
	Below 230
	Upto 160
	40 to 70
	Upto 140
	20 to 45
	
	
	
	
	

	SW1 (HR)
	177.0
	79.0
	40.1
	121.1
	15.8
	175.0
	80.0
	40.0
	119.0
	16.0

	SW2 (HR)
	142.0
	80.0
	44.0
	82.0
	16.0
	140.0
	90.0
	44.2
	77.8
	18.0

	SW3 (HR)
	167.0
	76.0
	42.6
	109.2
	15.2
	165.0
	80.0
	42.8
	106.2
	16.0

	SW4 (MR)
	177.0
	87.0
	44.0
	115.6
	19.4
	168.0
	85.0
	44.0
	106.8
	17.0

	SW5 (MR)
	135.0
	86.0
	42.9
	74.9
	17.2
	131.0
	90.0
	42.0
	71.0
	18.0

	SNW1 (HR)
	157.0
	65.0
	44.5
	94.5
	13.0
	156.0
	70.0
	43.0
	99.0
	14.0

	SNW2 (HR)
	153.0
	101.0
	43.1
	89.7
	20.2
	148.0
	103.0
	43.0
	84.4
	20.6

	SNW3 (HR)
	172.0
	84.0
	45.1
	110.1
	16.8
	165.0
	80.0
	45.0
	104.0
	16.0

	SNW4 (MR)
	142.0
	78.0
	42.0
	84.0
	15.6
	145.0
	80.0
	42.0
	87.0
	16.0

	SNW5 (MR)
	172.0
	84.0
	45.1
	110.1
	16.8
	170.0
	85.0
	45.0
	108.0
	17.0

	SNW6 (MR)
	178.0
	64.0
	44.0
	121.2
	12.8
	171.0
	80.0
	44.5
	110.5
	16.0

	SNW7 (MR)
	184.0
	89.0
	45.0
	121.2
	17.8
	175.0
	85.0
	45.0
	113.0
	17.0




SW1 – Subject Working; SNW – Subject Not Working



HR – High Risk ; MR – Medium Risk



TC – Total Cholesterol; TGL – Triglycerides; HDL-C – High Density Lipoprotein Cholesterol; 

LDL-C – Low Density Lipoprotein Cholesterol; VLDL-C – Very Density Lipoprotein Cholesterol

APPENDIX IV

SCORE CARD 
	Variation 
	Sensory attributes

	
	Appearance
	Colour
	Flavour
	Texture
	Taste
	Total

	V1
	
	
	
	
	
	

	V2
	
	
	
	
	
	

	V3
	
	
	
	
	
	


V – Variation

5 – Excellent; 4 – Very good; 3 – Good; 2 – Fair; 1 - Poor
2





1





4





3








Data analysis and interpretation





Selection of Topic








Formulation of the supplement





Selection of women subjects (N=54)








Risk assessment for cardiovascular disease by Risk Assessment Index





High risk (N=6)


Medium risk (N=42)


Low risk (N=6)





Selection of Sub-samples with high and medium risk (N=18)





Dietary Assessment through 24 Hour Dietary Recall (N=18)








Analysis of Lipid Profile (N=12)





Supplementation for a period of thirty days





Appraisal of cardiovascular disease risk through Risk Assessment Index and lipid profile analysis





Calculation of Nutrient composition





FIGURE Ivb�
�
MEAN LIPID VALUES OF THE SELECTED SUB-SAMPLES�
�
�
�









