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I. INTRODUCTION
Health is considered as a fundamental human right and a worldwide social goal. Degenerative diseases occur due to malfunctioning of some organs or organ system in the body. A group of disorders caused by ageing of the structures of the body, with loss of elasticity, a reduction in the number of active cells and an increase in the proportion of fibrous connective tissue are known as degenerative diseases (Good house keeping, family health and medical guide, 1979). It is therefore certainly important to eat food, which contain numerous substances with positive effects on body and health.

           Soybeans are legumes that are especially high in protein and fibre. Not only does this little bean contain more protein than other commonly eaten legumes, but it also contains high dietary fibre. Soybean contain 43.2 percent protein, 19.5 percent fat, 4.6 percent minerals, 20.9 percent carbohydrate, 8.1 percent moisture and 3.7 percent fibre (Abraham, 1999). The major minerals and vitamins present in soybean are calcium, phosphorus, iron, carotene, thiamine, riboflavin and niacin. Soybean is used in various forms such as milk, flour, green beans sprouts and oils. 

Fibre forms the selected system of plants. Dietary fibre, the roughage of yesteryears consists of those parts of the plant foods that cannot be digested by enzymes or other digestive secretions in the alimentary canal. Dietary fibre plays an important role in the maintenance of health and prevention of diseases. Since they are not absorbed into the body, dietary fibre are not considered as a nutrient, consumers are increasingly interested in the role that dietary fibre plays  in maintaining body's health.
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Different types of plants have varied amount and kinds of fibre, including pectin gum, mucilage, cellulose, hemi - cellulose  and lignin. Pectin and gum are water soluble fibres found inside plant cells. Beans, oat bran, fruit and vegetables contain soluble fibre. In contrast fibres in cell walls are water insoluble. These include cellulose, hemi cellulose, and lignin. Wheat bran and whole grains contain the most insoluble fibre, but vegetable and beans also are good sources.

Soluble fibres become gummy in water, when eaten these fibre sources actually slow the passage of food through the digestive system. Researches believe this action helps to regulate cholesterol and glucose (sugar) level in the blood by affecting the absorption rates. Insoluble fibres are responsible for increased stool bulk and help to regulate bowel movements, helpful in the treatment and prevention of constipation, hemorrhoids and diverticulosis.
Hypercholesteremia may be considered a common finding in most patients with early coronary artherosclerosis (Boans and Adlersberg, 1951). Uncomplicated coronary artherosclerosis in young persons probably represents a milder form of this metabolic disturbance, the elevated serum cholesterol levels of the round in these individuals being only one important aspect of a disturbed lipid or lipoprotein metabolism (Bar et al ., 1951).

Cardio vascular diseases are becoming a major health burden in developing countries. In the year 2000, 16.7 million people died from cardio vascular disease amounting for 30.3 percent of all deaths world wide, more than half of these deaths were in developing countries (India, Pakistan, Bangladesh, Nepal, & Sri Lanka). We therefore need to prioritize the preventive approach to cardiovascular death. Fourteen million people have symptomatic coronary heart disease. One in nine women and one in ten men aged 45 to 64 years have some form of heart disease. After the age of 65 one in three women and one in eight men are afflicted (Sania Nishtar sania@hartfile.org).
Several relatively rare forms of hyperlipidemia have strong genetic components. Originally hyperlipidemia was classified according to the predominant aberrant lipoprotein. The classification is as follows : Familial hypercholesterolemia, familial combined hyperlipidemia, familial dyslipidemia and familial dysbetalipoprotenemia. Postmenopausal women are at increased risk of osteoporosis, gynecological malignancies and cardiovascular disorders including coronary heart disease. Moreover postmenopausal women with hypercholesterolemia exhibit a higher risk of coronary heart disease (Krause, 2000).

The American Heart Association (1995) has divided atherosclerotic risk into two categories based on lipoprotein levels. Low Density Lipoprotein cholesterol (LDL) within the range of 130 mg/dl or greater, High Density Lipo proteins cholesterol less than 35 mg/dl and Triglyceride with 400 mg/dl are defined as borderline risk. LDL cholesterol less than 100 mg/ dl, HDL cholesterol greater than 45 mg/dl and triglyceride level less than 200mg/dl are defined as lower risk. 

Diet, medication, exercise and weight control are the approaches used to treat elevated lipid levels. Low fat diet reduces LDL and VLDL levels and reduces the incidence of atherosclerosis. Fat content in the diet should be 20 to 30 percent of the total calories and weight loss is especially useful in bringing VLDL to normal, which is achieved by lowering calorie intake and performance of exercise. (Khan et al ., 1994 and Den gel et al ., 1998). The report of the Indian Medical Gazette (1990) indicates that one percent reduction in plasma cholesterol concentration in middle aged women should result in a two percent a reduction in the incidence of coronary heart disease.

The most alarming problem of health care for women is menopause. Women have special health and nutrition concern in their later adult years due to pre menopause and menopause.  Menopause climacteric is the term applied to the cessation of menstruation at the end of reproductive life. It is the time in a woman’s life when the ovaries no longer release egg cell every month and menstruation waves. The age at which menopause occurs in usually between 45 and 55 years. As a general rule, the younger a women was when she began to menstruate the older will be at the start of menopause. Menopause is the stage where the estrogen production declines to about 60 percent signaling the end of reproduction (Dwyer et al., 1994). However, women are not completely without estrogen, even after the ovaries cease production. The adrenal glands continue to produce weaker forms of estrogen. This disturbance in the balance of sex hormones causes a number of physical symptoms. A sensation of heat in the face and upper part of the body called hot flushes is one of the common symptoms. Some times it is followed by palpitations, sweating, vaginal dryness, fatigue, headache, sleeping difficulties, crying spells , loss of libido and depression on the long term. There is a gradual loss of bone mineral (osteoporosis) in post menopausal women, which leads to greater risk of fractures, especially of the femur. However levels of circulating estrogen also affect blood lipids, resulting in an increase in total cholesterol and LDL levels and a decrease in HDL levels.

Today, however management includes Hormone Replacement Therapy (HRT), involving estrogen and progesterone, which relieve all these physiological symptoms are of great benefit. This physiological support relieves many of the emotional symptoms due to anxiety. Alternatively, consumption of naturally occurring estrogen and dietary fibre rich  plant foods is an adjunctive therapy for alleviating the menopausal symptoms and also acts as a hyperlipidemic factor. The recognition of such foods are effective indicators that they may partially reduce the symptoms.

Several long epidemiological studies indicated the positive association between increased fibre intake and a decreased risk of corcnary heart disease. The dietary fibre effect on plasma lipid seems to be independent of the effect of dietary fat. The actions of dietary fibre in therapeutic diets designed to lower plasma lipid levels is an age known fact. Dietary fibre modifies the intestinal activities of bacteria and it is clear that increased dietary fibre intake modifies the development of the female reproductive system and the attainment of sexual maturity. Dietary fibre helps to regulate four central aspects of the digestive process which are nutrient absorption, steroid metabolism, caecal fermentation and stool weight. Certain component of dietary fibre may be of use in the treatment of hyperlipidemic patients as they lower the elevated lipid levels.

The availability of so many drugs with different modes of action to treat dyslipidemia provides tools for controlling hyperlipidemia. Traditional medicines including plant food sources with therapeutic properties that have been in existence for hundreds of years before the development and spread of modern medicine are still in use.

Long term feeing of fermented soy has been reported to have hypolipidemic effects in rats (Kim, 2000). Though a few studies carried out in India have proven the combined effect of soy on hyperlipidemic diabetic patients. The hypolipidemic effect in postmenopausal women have not been adequately studied so far. In order to bridge the lacuna in knowledge on the hidden potentials of soy fibre the present investigation on "EFFECT OF SOY DIETARY FIBRE ON HYPERLIPIDEMIC POST MENOPAUSAL WOMEN" was undertaken with the following objectives, to 

1. Elicit the background information, lifestyle pattern and dietary pattern of the selected hyperlipidemic postmenopausal women.

2. Analyse the nutrient content present in the soy recipe formulated.

3. Standardise the soy recipes prepared.

4. Supplement the soy recipe to the hyperlipidemic postmenopausal women.

5. Study the impact of supplementation of soy fibre on the biochemical picture and physiological symptoms of hyperlipidemic postmenopausal women.     

ii. Review of literature

The review of literature pertaining to the study entitled “Effect of soy dietary fibre on hyperlipidemic post menopausal women” was discussed under the following headings. 

A. Post menopause and its symptoms

B. Hyperlipidemia – A commonly prevailing disorder 

C. Nutritional and therapeutic properties of soybean.

D. Effect of dietary fibre on Hypercholesterolemia. 

A. Post menopause and its symptoms
Menopause is the point in a women’s life when menstruation stops permanently signifying the end of her ability to have children known as the “Change in life”. Menopause is considered complete when a women has been without periods for one year. The first sign is often a change is the menstrual cycle. The periods become irregular or less frequent or they become longer or shorter (Gaulet  et al., (1998).

Kannus et al., (1996), elicited that the growth of the post menopausal women population is more marked in Asia, Latin, America, the middle east Africa than in Europe and North America. In the year 2050, from the former regions there would be 70 percent post menopausal women of which 6.2.6 million post menopausal women  will suffer from fractures.

Bjainason (2002)., Bone loss is significantly related to number of years since menopause, all Hormone Replacement Therapy can arrest bone loss in  healthy post menopausal women, regardless the  number of years. 

Grodstein et al.,  (2000), Showed that women who used Hormone Replacement Therapy had a 35 percent to 50 per cent lower risk of coronary disease than non users. 

McCubbin et al.,  (2002), Opined that  elevated resting blood pressure and family history of hypertension are among the well known risk factors,  for Coronary Heart disease and recently, Hormone Replacement Therapy has been shown to eliminate the effect of resting blood pressure and family history on blood pressure reactivity. 

Menopausal women often present with dysparemia, vaginal dryness itching and irritation due to vaginal/atrophy and estrogen therapy is known to be beneficial. Greendale et al.,  (1999).

Manjari Dwiredi (2003), has researched  that  majority of the women report menopause related symptoms including hot flushes, night sweats, vaginal dryness, insomnia, mood swings and depression, vasomotor flushes are the most common and most trouble some symptoms of menopause. 80 per cent of women experience this symptoms complex within the first three months or natural of surgical menopause. 

Post menopausal hypercholesterolemic women exhibited various  flow mediated dialation strongly suggestive of endothelial dysfunction. Soy protein supplementation induced a significant increase in flow mediated dialation. Cuevas (2000).

Squadrito et al., (2000) suggested that in post menopausal hyper cholesterocemic women isolated soy protein improves endothelial function and there is an increment in vascular reactivity induced by soy protein phytoestrogens. 

According to nutrition committee of the American Heart Association concluded that daily consumption of at least 25 gm of soy protein with associated photochemical impact can improve lipid profiles in hyper cholesterolemic subjects (Erdman, 2000).

B. Hyperlipidemia - A Commonly Prevailing Disorder 


Consumption of non – vegetarian foods such as red meat, poultry and eggs rich in cholesterol and above the normal intake cause increase in the blood cholesterol and triglycerides which over  a period of time leads to infarction. The incidence of myocardial infarction is lower by 24 percent among the vegetarians when compared to the non-vegetarians. (Thorogood et al., 1993). 


Cardiovascular death is the most important cause of mortality in alcoholics (James et al., 1993). Chronic overuse of alcohol may lead to decreased contractile function of the heart. Alcohol interfers with a member of myocardial metabolic steps and cellular mechanisms. It increases the level of blood triglycerides and deceases the HDL- cholesterol which is the protective fraction of cholesterol. 


Studies have shown that increased blood lipid levels of total and LDL cholesterol with high intakes of saturated fatty acids (Ghafoorunnisa, 1998). Hence increased amount of poly unsaturated fatty acid was encouraged to reduce the rate of mortality from coronary heart disease.


Hyperlipidemia is a relatively common problem in post menopausal women. It is estimated that the frequency of elevated plasma lipid levels in postmenopausal women is between 20 and 90 per cent depending on the age and the decrease in the selection of endogenous sex homonus (Sampose  et al.,   1993). 


Heart disease is the number one killer and is responsible for half of all the deaths of women over the age of 50 years. Before women turn 50 years they have three times less risk of heart attacks than men. Ten years after menopause when women are about 60 years, their risk increases and equals men risk. Women can protect themselves against heart disease by not smoking, eating a healthy diet and doing exercise (Molleson, 1994). 

As reported by Chang et al., (2000) and Guthrie et al.,  (2000) through the menopausal transition, the Body mass Index, the total body fat percent were increased significantly and the post menopausal women showed high android fat percent, centrality index glycosylated heamoglobin, serum concentrations of the total cholesterol, LDL cholesterol and anthropogenic indices that the premenopausal women, also in post menopausal women the bone loss was found to be associated with time in relation to the final menstrual period but not with other variables.

1. Etiology  associated with hyperlipidemia

According to Castelli (1997) 150mg/dl is the desirable blood cholesterol level. He states that triglycerides higher than 150mg/dl are a key risk for myocardial infarction.


Hyperlipidemia is considered as a major risk factor in the development of coronary heart disease and myocardial infarction (Dower, 1980; Zulet and Martinex, 1995 and Chen et al., 1991). Blood cholesterol concentration is directly related to mortality from coronary heart disease. According to Shipley et al.,   (1991) reducing cholesterol concentration in middle age may have a risk death from heart disease in old age. High levels of HDL - cholesterol have an inverse relation with myocardial infarction (Buring et al., 2000 and Kinosian et al., 2001). 


National Institute of Nutrition, Hyderabad (1996) reveals that 20mg more cholesterol is produced per day for every Kilogram of extra fat (Renter, 1996). Edmund (2000) reveals that blood cholesterol level are generally lower in the developed countries than in the developing countries . The prevalence of hypercholesteremia is higher in women during menopause between 45 to 55 years (Frost and Preon, 1998). The incidence of hyperlipidemia is 1.04 percent in India (Sircar and Kandra, 2000).

The prevalence of hypertension increase as either cholesterol or triglyceride levels increase (Voors et al., 1999). In the AIIMS study, the general prevalence of hypertension along with hyperlpidemia in men and woman is 43.7 and 44.9 percent respectively.

2. Risk factors associated with hyperlipidemia 

a. Controllable risk factors 


Obsity, alcoholism, smoking, dietary fat intake and coffee drinking are the controllable risk factors associated with hyperlpidemia. Obesity is clearly associated with increased risk of hyperlipedemia, myocardial infarction (Hennekens, 2000). A study conducted by Rabkin  et al., (1997) revealed that the prevalence of dyslipidemia is related to Body Mass Index (BMI) as LDL cholesterol and triglyceride concentrations were higher and HDL cholesterol concentration lower in those with higher (BMI).


Judd  et al., (1998) stated that the dietary trans mono unsaturated fatty acids raise LDL cholesterol levels compared with oleic acid but to a lesser degree than saturated fatty acids. The presence of high amounts of palmitic acids in coffee may be party responsible in raising cholesterol levels (Thelle, 1997). Increased intake of coffee leads to a significant increase in plasma cholesterol, LDL cholesterol and decrease in HDL cholesterol levels (WHO, 2000 and Fried  et al.,  1998). 


According to Denke  et al.,  (1998) a 25 mg increase in dietary cholesterol would raise serum cholesterol by one mg/dl. Among the dietary factors non-vegetarianism is strongly implicated in the development of dyslipidemia (Thorogood   et al., 1994 and Wiliams, 1999). 


Kraus (2001) states that smoking decrease HDL cholesterol and increases VLDL cholesterol. A study conducted by Senti et al.,  (1999) showed that there is link between smoking and triglyceride metabolism. Smoking is a major risk factors leading to increased cholesterol level and coronary disease (Hennekens, 2000) Krause (2001) states that alcohol affects both triglyceride and HDL cholesterol levels. Alcohol increases blood pressure, which may lead to hypertension and this increases the risk of coronary heart disease (Hein et al., 1999 and Crique et al., 1999). Use of oral contraceptive increases plasma triglyceride and VLDL cholesterol levels (Walsh and Sachs, 1998 and Burk man   et al., 2000). 


Some plant fibres especially soluble dietary fibre found in Soy can have significant hypercholesteremic effect, with a reduction in plasma LDL concentrations and a risk or no change in plasma HDL (Ripsin, 1992). According to Jhonsan and Carroll (1993), a dietary intervention with nutrients such as soy soluble fibre may be appropriate for subjects with total cholesterol levels between 150 to 200 mg/dl. According to Andrew and Boston (1999). Hypercholesteremia can be lowered by increasing their intake of folic acid, vitamin B6 and vitamin B12. 

b. Uncontrollable risk factors  


Age, Sex and heridity are the uncontrolable risk factors associated with hyperlpidemia. As the age increases, the total cholesterol and LDL cholesterol increase. Plasma levels of HDL cholesterol are negativily associated with age (Wilson  et al., s 1998 and Krause, 2001). 


A study conducted by Deutsch and Morril (1998) showed that women have higher level of HDL cholesterol than men. Female sex hormones raise HDL cholesterol whereas male sex hormones lower HDL cholesterol. Average serum cholesterol level increases in woman during menopause (Rijici and Khachadurnan, 1998). 


Affluent living leads to a sedentary life style and this might cause hypercholesteremia (Saucer, 1998). Positive family history is associated with increased incidence of hyper and coronary heart disease (Pais et al.,   1998 and Deutsch and Morril, 1999). 

C. Nutritional and therapeutic properties of soybeans 


Xavier (2002) started that Soybean is an excellent health food and it contains 40 percent protein, 23 percent carbohydrate, 20 percent cholesterol free oil and reasonable amount of vitamins and minerals. 


Xavier (2002) have studied that Soybean contains 40 percent  protein which is the highest among all other pulses. The soychunks texturised vegetable protein (TVP) marketed as “Soybite” and “Soy flour” are rich source of protein up to 53 percent with least fat content. The above Soya products contain Iron, Calcium and Phosphorus in moderate quantities. It also contains vitamins A including  Beta Carotene, vitamin B and vitamin C. 


Manickam (2001) have studied that Soya is a good nutritious food for pregnant women. These women who consume soy food during the pregnancy period get healthy and brilliant children. It also helps us to solve problems pertaining to irregularity in periods for women.

Lichtensin (2001) studied that benefits of soy include reduction in total and LDL cholesterol but no change in Triglyceride and HDL cholesterol. Soy protein offers women other special advantages in addition to its hypocholesterolomic effect. The fact that Soya isoflavones are tissue specific in their oestrogen – like activities may allow these compounds to provide the beneficial effects of oestrogen, such as reducing blood cholesterol, while avoiding the undesirable oestrogenic effect of cell proliferation in reproductive organs that are commonly the target of cancer. (Anderson   et al., 1995). 

Albertazzi  et al., (1998) Soya protein supplementation was found to significantly reduce hot flushes in post-menopausal women. 40gms of isolated Soya protein with naturally occurring isoflavones reduced hot flushes in post menopausal women by 45 percent after 15 weeks. 

Potter  et al.,  (1998) indicated that women fed isolated Soya protein with 90mg total isoflavones had a significant increase (about 2 percent) in bone mineral content and density of the lumbar spine.

Manickam (2001) studied that consumption of Soy protein (40g per day) has beneficial effect on cholesterol levels and may lower the risk of heart disease. Mathur (1999) showed that soy foods prevent cancer as well as diseases and symptoms associated with estrogen deficiency. They are reported to have delayed menopause and lower incidence of disease like heart disease and osteoporosis. 

Anna et al.,  (2003) stated that eating soy during adolescence may reduce breast cancer risk. The main isoflavone in soybeans seems to help protect against et al., chemically induced breast cancer. 

Lamartinier   (2002) studied that eight Asian women those who consume a traditional diet high in soy products have a low incidence of breast cancer. British biologicals (2000) studied that soya helps to regulate hormonal balance for women during the transitional period of menopause.

In 1995 Anderson  et al.,  conducted a metaanalysis and showed that consumption of Soya protein rather than animal protein, Significantly decreased that concentration of total cholesterol, LDL  Cholesterol and Triglycerides in humans.  Soy protein offers women others special advantages in addition to its hypocholesterolemic effect.

D. Effect of dietary fibre on hypercholesterolemia 


The qualities of dietary fibre have important nutritional implications owing to such characteristic properties like water holding capacity, high iorn exchange capacity, ability to bind bile acids (Ruales and Nair, 1994). An interplay of the effect of these properties are responsible for the presumed desirable influence of fibre on weight regulation, carbohydrate and lipid metabolism and an colon function (Schweizer and Wursch 1991). 


Dietary fibre in shown to increase the conversion of cholesterol to bile acids enhancing the loss of cholesterol and delays fat emptying in the small intestine by binding of micelle components and destruction of micelle formation, thus bringing about a hypochelesteroemic effect (Caggiula, 1996). 


The levels of total plasma cholesterol, the cholesterol in low and high density lipoproteins and plasma triglycerides changed favourable on the administration of pectin (Grudeva and Sirakova, 1997) the chelating effect helps in the reduction of blood cholesterol levels (Insaf et al.,   1995). 

Coronary heart disease is a major cause of death in the western world increasingly everywhere, diet being principal factor linked with the disorder (Dr. Margaret, 1997). It is possible, to reduce the risk indicators of comer heart disease, Significantly by altering dietary habits. Bagger   et al., (1996) opines that a combination of dietary fat reduction and dietary fibre addition is the most effective and dietary change for reducing serum triglyceride concentration and platelet aggregation. Hypercholesterolemia is a major risk factor for coronary heart disease (Dubasn 1992)

Water soluble dietary fibres are widely used in preventive and curative nutrition especially in the case of hyperlipoproteinemia. (Grudera and Sirakova, 1998). Marckmann et al., 1994 indicates that a low fat, high fibre diet may not only reduce the atherogenic tendency of an individual by reducing the LDL-cholesterol levels, but also the thrombogenic tendency of lowering plasma Factor VII coagulant activity. 

Studies indicate that a high fibre, low fat diet significantly lowers the serum total cholesterol and serum LDL cholesterol and no significant change in the HDL cholesterol levels. (Pauli et al., 1997). 

In a study conducted by Sharma and Kawatre (1995), it was revealed that consumption of Cornbran and Black gram seed coat lowered the total cholesterol and tryglycerides, while the HDL – cholesterol significantly increased. 

The unabsorbed carbohydrate portion of food, which forms the dietary fibre is now no longer regarded as an inert compound with little nutritional value. It’s physiological effects in the body have been advocated in disease prevention and control.

According to Cram, (1998), a study conducted in United States revealed that awareness among masses regarding the consumption of fibre rich foods have increased. During 1984 to 1989, 40 percent of US population, 20 years of age and above consumed six or more servings of grains per day and 29 percent had five or more servings of fruits and vegetables per days. By 1994, this increased to 50 and 36 percent respectively. In India, the owes of spreading such an awareness rests as those concerned with improving health of population masses like nutritionists and dietitians.  

In (2002) the food and nutrition board of the National Academy Of Science Research Council issued Dietary Reference Intakes (DRI) for fibre. The current recommendations range between 19gms to 38 gm per day depending on age and gender. 

High-fibre diets may be useful for people who wish to lose weight. Fibre itself has no calories yet provides a “full” feeling because of its water absorbing ability (J. Anderson et al., 2002).

Khaw et al., (2000), found that relative risk of ischemic heart disease mortality in those with dietary fibre intake of 16gm per 24 hour or more when compared with those with intake less than 16gm per 24 hours. A 6gm increment in daily fibre intake was associated with a 25 percent reduction in ischemic heart disease mortality. 

Jenkins (1994), Opined that certain components of dietary fibre may be of use in the treatment of diabetic patients as they improve the blood glucose profile and lower the elevated lipid levels.

Fibre reduces the absorption of cholesterol in the diet. It also slows down the rate of absorption of sugars from the food in the digestive system. Certain types of fibre increases the viscosity of the food content. This increased viscosity indirectly reduces the need for insulin secreted by the pancreas. Thus a fibre-rich diet can help in diabetes mellitus (Dwyer et al., 1994).

Ludwig et al., (1999) Fibre consumption was inversely associated with insulin levels, weight gain and other cardio vascular disease, risk factors (central adiposity, blood pressure, HDL and LDL cholesterol, fibrinogen and triglycerides). 

Dwyer et al., (1994). The intake of viscious fibre especially pectin, appears to protescts against the thickening of arteries progression. Serum lipids may act as a mediator between dietary fibre intake and Intima  Media Thickness progression.

Sustain et al., (1995) concluded that high fibre and low fibre dietary grain supplements reduce serum cholesterol levels about equally probably because the replace fatty acids and that oat bran had little cholesterol lowering effect. 

Fibre rich foods are known to have positive effects on health. The study concluded that fibre rich, fat and salt free dietary products can be used for the dietary treatment of not only obesity but also dyslipidemia and insulin resistant states. (Ozenoglu et al., 1995).

III. METHODOLOGY

The methodology involved in the present study entitled "Effect of soy dietary fiber on hyperlipdemic post menopausal women" has been discussed under the following headings 

E. Selection of subjects and eliciting their background information 

F. Nutrient analysis of the roasted soybean 

G. Standardization of the sprouted, roasted soybean recipe

H. Conduct of the supplementation study 

I. Assessment of nutritional status of the subject 

A. Selection of subjects and electing their background information 

            A group of menopausal women living in the same locality belonging to the age group of 40 to 60 years were subjected to screening for presence of menopausal symptoms. 100 post menopausal women were surveyed from which forty subjects with menopausal symptoms like hot flushes, night sweat, vaginal dryness, itching and headache along with hyperlipidemia identified by gynecologist and obstetrician, and who were willing to participate in the supplementation study for a period of three months were identified.

            Since all the subjects selected for the supplementation study were residing in a particular area, it was convenient for the investigator to develop good rapport with the subjects and to monitor the supplementation. The subjects enthusiastically participated in the study and were kind enough to accept the nutritional facts behind the study. A pre-tested questionnaire was formulated to elicit the socio-economic background and dietary intake of the 100 subjects surveyed. Personal interview was carried out to elicit the background information. Details included: age, sex, occupation, educational status and family background. Questions regarding the dietary pattern, food intake pattern, number of meals consumed, foods avoided and included, health status like general health, diabetic / menopausal trait in the family, physiological symptoms, diseases if any, personal habits and exercise pattern were also part of the questionnaire used to elicit the background information of the selected groups of subjects. The questionnaire formulated is appended        (Appendix I).

B. Nutrient analysis of the sprouted and roasted soybean 

The soybean used was allowed to soak over night and sprouted. This sprouted bean was shade dried for a day and then roasted to remove the excess moisture and powdered, this powder has been used for the experimental purpose.

        The proximate principle composition such as moisture, total ash, crude fibre, carbohydrate, protein, moisture, fat, iron, calcium and phosphorus were analyzed by the standard procedures of National Institute of Nutrition (NIN) (1983). The total dietary fiber content (both soluble and insoluble) were analyzed using the Non-Enzymatic-Gravimetric Method (AOAC Official Method of Analysis, 2000) and the procedure is appended (Appendix II).

C. Standardization of sprouted and roasted soybean recipe
A standardized recipe (Figure I) was formulated in such a way that the sprouted, roasted and powdered soybean was used and is mixed with 
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the rice flour in the ratio of 4:1 and the batter was made to correct consistency. The batter is then made in to dosa and then supplemented.

 
In order to produce the acceptability of the recipe sensory evaluation test was done by semi- trained panel members. A triangle test of nine  point hedonic rating scale and five point rating scale is used.

D. Conduct of the supplementation study

For this study (N=40) hyperlipidimic postmenopausal subjects were selected and divided into two groups namely the experimental and control groups. Experimental group (N=20) consists of subjects who receive high fiber soy recipe the standardized dosa which contains approximately 5.91 gm of dietary fiber for a period of three months. The later group the standard control (N=20) are those who had their own pattern of the diet but some modifications were being made by nutritional counseling given to them.

Both initial and final lipid profile test was done to the selected post menopausal subject which include Total Cholesterol, Triglyceride, LDL-cholesterol, HDL cholesterol and VLDL cholesterol and their mean difference was analyzed statistically. Details of procedure followed for the supplementation study for the selected subjects is given in Figure II A and II B.

E. Assessment of nutritional status of the subjects

1. Anthropometric   measurement 
Anthropometric measurements such as height, weight, BMI, were assessed prior to and after supplementation.

a. Weight
Weight is the simplest measure of growth and nutritional status. It also provides a crude evaluation of overall fat and muscle stores. The body weight was taken using portable weighing balance. The subjects were weighed  barefooted and the weight recorded up to an accuracy of 0.1 kg.

b. Height

Height is a measure of the linear growth of the body. For recording heights, non-flexible tape was fixed on the wall and the subjects were made to stand on a flat floor with feet parallel and back of the head and heel touching the wall. The head was held erectly with arms hanging on the sides. A wooden scale was gently lowered crushing the air and making contact with the top of the head and height was measured to 0.1 cm accuracy. 

c. Body Mass Index


The Body Mass Index (BMI) accounts for differences in body composition by defining the levels of adiposity according to the relationship of weight to height, thus eliminating dependence of frame size (Stensland and Margolis, 1990). The BMI was calculated from the recorded height and weight of the subjects using the formula given by Jelliffe and Jelliffe (1989).



     Weight (kg)

BMI =  ………………..


     Height2 (cm)


The Body Mass Index reflects the nutritional status of a person. From the BMI computed using the above formula, the subjects were graded as normal, under weight, overweight and obese.

2. DIET SURVEY 

Food intake information can be gathered by having people keep a daily dietary regimen. A three-day food weighment study was conducted on one tenth of the subjects in order to quantify the actual food intake. The quantity of raw ingredients used for cooking and amount of cooked food consumed by the individual at each meal was measured using a food weighing balance for a period of three consecutive days. From the cooked weight of the  food consumed, the raw equivalents and nutrient intake were calculated using the ICMR food consumption tables (Gopalan        et al.,1989).

3. BIOCHEMICAL ASSESSMENT


Biochemical tests is the most objective and sensitive measures of nutritional status. The subjects selected for the supplementation study (N=40) were subjected to biochemical tests. The various biochemical parameters like lipid profile- Total cholesterol (Enzymatic calorimetric test; CHOD-PAP; Allain et al., 1974), HDL cholesterol (High performance CHOD-PAP method; Burstein, 1970), LDL and VLDL cholesterol (Friedwald, 1972), triglycerides (Enzymatic colorimetric test; GPO-PAP; Washfield, 1975) were analysed initially and after three months of supplementation.  
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IV. RESULTS AND DISCUSSION

The results of the present study entitled  "Effect of soy dietary fibre on hyperlipidemic post menopausal women" have been presented and discussed under the following headings;

A.  
Nutrient content of the sprouted and roasted soy bean 

F. Acceptability of the sprouted and roasted soybean recipe used for supplementation.

G. Socio economic background of the selected hyperlipidemic postmenopausal women.

H. Dietary pattern and habits related to the disease condition of the subjects

I. Impact of supplementation of the sprouted and roasted soybean recipe on the hyperlipidemic postmenopausal women.

A.  Nutrient content of the sprouted and roasted soybean
The nutrients present in the sprouted and roasted soybean containing high levels of fibre were analyzed using the standard procedure of (NIN, 1983; AOAC, 2000) and the results are presented in Table I

TABLE   I

Nutrient composition of the sprouted and roasted soybean

	Nutrients
	Per      100 gm

	Mositure (g)
	5.0 g

	Protein (g)
	43.2 g

	Carbohydrates (g)
	20.9 g

	Fat (g)
	19.5 g

	Crude fibre (g)
	3.7 g

	Total Dietary Fibre  (g)

Soluble

Insoluble
	3.94 g

2.60 g

1.34 g

	Iron (mg)
	10.4 mg

	Calcium (mg)
	240 mg

	Phosphorus (mg)
	690mg


The moisture content of the sprouted and roasted soybean containing high fibre levels of dietary fibre is 3.94g per 100g. It had a maximum of 43.2g Per 100g protein along with the other minerals. The crude fibre was 3.7g per 100g. The amount of soluble fibre in the sprouted and roasted soybean is 2.60g per 100g and Insoluble fibre being 1.34g per 100g. In the present study, 150g of sprouted and roasted soybean was supplemented daily to the hyperlipidemic post menopausal women for a period of three months. It contains 64.8g protein and 5.91g dietary fibre. These amounts meets 100 percent and 30 percent of recommended dietary allowances (RDA) among females for protein and dietary fibre respectively.

B.  Acceptability of the sprouted and roasted soy bean recipe used for supplementation 
A nine point hedonic rating test ranking from “like extremely” to “dislike extremely” was used to score and there by find out the acceptability of the roasted soybean recipe used for supplementation. Hedonic rates related to pleasurable or unpleasurable experience and are used to measure the acceptability of the food product. The roasted soybean  recipe was evaluated by the selected subjects and the mean score obtained are presented in  Table II.

TABLE  II

Acceptability scores obtained for the sprouted

roasted soybean recipe

	Criteria
	Score

	Appearance
	7.85

	Colour
	8.15

	Texture
	8.30

	Flavour
	5.35

	Taste
	5.75

	Overall acceptability
	35.40


The first impression of any product is usually visual and a major part of our willingness to accept a food depends on its appearance. It is a composite of all information about the product and its environment, which reaches the eye (Birch et al., 1997). Colour, again an important visual attribute, has been used to judge the overall quality of foods for a very long time. The appearance and colour of the sprouted and roasted soybean dosa was 7.85 and 8.15 respectively. Texture constitutes a physical property of foodstuff apprehended by the eyes, the skin and the muscle senses located in the mouth. The recipe secured a higher score of 8.30 for this attribute and was very smooth in texture, odour preference is generated by stimulation of sensory cells by specific compounds present in the food. Due to the slight beany flavour of the beverage, the product scored only 5.35. Taste is not only a sensory response to soluble materials but also tactile sensation of the mouth and the product scored 5.75 for this attribute.

The overall acceptability score for the sensory quality characteristics of the recipe was 35.4. Though such a score does not make the recipe extremely acceptable, it is notable that the panel gave an overall average acceptability score of 8.6 which came under the category of  "liked very much" and hence the subjects had no apprehensive in consuming it daily. Added to this was the conviction giving to them through direct contact by giving the dietary fibre properties of the recipe that is recommended for the condition studied.  

C. Socio economic background of the selected hyperlipidemic postmenopausal Women

The socio economic background of the selected group of hyperlipidemic postmenopausal subjects of the present investigation was studied by administering an interview schedule. The results obtained are presented below.

1.    Age wise distribution of the selected subjects
Age wise distribution of the selected subjects is presented in     Table III.

TABLE  III

Age wise distribution of the selected subjects

     


(N = 100)

	Criteria
	Number

	Age in years

41 - 50

51 - 60

61 – 65
	50

39

11


Among the 100 subjects studied, majority of the subjects (N=50) were in the age group of 41 to 50 years. 39 subjects were in the age group of 51 to 60 years and only 11 subjects were in the age group of 61 to 65 years. Epidemiological studies in India have revealed that the incidence of myocardial infarction in on increase particularly the peak period being 41 to 50 years.

2. Educational status of the selected subjects:

Educational Status of the selected subjects is presented in         Table IV.

TABLE IV

EDUCATIONAL STATUS OF THE SELECTED SUBJECTS

 
(N = 100)

	Criteria
	Number

	Educational Status

Illiterate

High School

Higher Secondary

Graduate
	43

14

21

22



Out of the 100 subjects selected 22 subjects have completed graduation, 21 had completed higher secondary and 14 have completed high school. It should be noted that 43 subjects were illiterate.

3.Occupatiional status of the selected subjects
Occupational Status of the selected subjects is presented in       Table V.

TABLE V

OCCUPATIONAL STATUS OF THE SELECTED SUBJECTS

(N= 100)

	Criteria
	Number

	Occupational status

Government 

Private

Business

Retired / House wife
	9

16

12

63



The results revealed that the majority of the subjects (N=63) were housewives followed by 12 belonging to business group. 16 subjects were in private sector and nine subjects were employed under government sector.

4.  Economic status of the selected subjects
Economic Status of the selected subjects is presented in Table VI.

TABLE VI

ECONOMIC STATUS OF THE SELECTED SUBJECTS

(N= 100)

	Criteria
	Number

	Economic Status

<2100 (below poverty line)

2100 - 4500(Low income)

4500 - 7500 (Middle income)

>7500 (High income)
	5

36

33

26



Economic status of all the group studied indicated that 69 subjects belonged to social class (low and middle income); 26 subjects belonged to high income (above 7500/-month) and 5 subjects below the poverty line(below 2100/-month) Singh et al., (1998) has opined that social class people are significantly associated with hyperlipidemia and in this study majority belonged to the social class.  

5. Marital and reproductive status of the postmenopausal Women 

a. Marital status of the selected subjects
  
The marital status of the selected postmenopausal women is presented in Table VII.

TABLE VII

Marital Status of the SELECTED SUBJECTS

      








(N= 100)

	Age in Years
	< 20 Years
	> 20 Years

	a. Age at marriage
	68
	32

	b. Age at which primer born
	57
	43

	c. Age at which para born
	5
	81


This table shows that 68 subjects of the women had an early marriage  below 20 years of age and  57  subjects  had their primers below 20 years of age only 32 women married above 20 years of age about 81 subjects had their para above 20 years of age and only 5 subjects had their para born below 20 years of age.  

b. Reproductive status of the selected subjects


The Reproductive status including the number of pregnancies of the selected subjects is presented in Table VIII.

TABLE VIII

Number of pregnancies of the SELECTED subjects

(N= 100)

	Details
	Number

	a. Number of Primer

1

2

>2
	11

56

33

	b. Number of Born death

1

2

>2

No
	16

6

3

75

	       c. Abortion

1

2

>2

No
	13

1

1

85


It was showed that 33 subjects had more than 2 children and 56 subjects of them had two children and 11 subjects had only one child .The number of born death percentage is low such that 22 of them had only one or two born death child and three subjects had the born death child of more than 2.

About 
15 women had abortions and in that 13 had only one abortions and the rest had more than one abortions. In the year 2004 it was said that the Gross reproduction rate per women is 1.38 (U.S Bureau of the census, IDB 2002).

c. Age of menopause of the selected subjects

The age of menopause of the selected post menopausal women are present in Table IX

TABLE IX

Age of Menopause of the selected subjects

(N=100)
	Age in Years
	Number

	< 40
	16

	40 - 45
	37

	45 -  50
	25

	>50
	22


Age of menopause plays a very important role here and this table shows that only 16 had their menopause below 40 years of age are due to various circumstances and over all 22 women of the had their menopause above 50 years of age. 

D. Dietary Pattern and habits related to the disease condition of the subjects

1.  Dietary pattern of the selected subjects
Table X gives that dietary pattern of the hyperlipidemic post menopausal women selected for the study

TABLE   X

Dietary pattern of the selected group of

hyperlipidemic post menopausal women.

(N =100)

	Criteria
	Number

	Meal Pattern

Vegetarians

Ova Vegetarians

Non Vegetarians
	21

15

64

	Number of Meals/ Day

Two

Three – four
	-

100

	Beverages consumed

Coffee

Tea

Coffee and Tea

Milk

Nil
	13

8

56

21

2


Among the hyperlipidemics studied, 64 were non-vegetarians, 21 were vegetarians and 15 were ova- vegetarians. All the selected subjects followed three to four meal patterns. Majority (56) of them consumed tea and coffee, 21 only mild, and 8 only tea and 13 only coffee. Two subjects did not have the habit of consuming any beverage.

Out of the 100 percent hyperlipidemic post menopausal women majority of them (68) consumed wheat and ragi based item as special food items. This was followed by green leafy vegetables. A few subjects consumed raw vegetables (82). Oil was restricted by 43 subjects.

2. Exercise pattern, yoga practice and tobacco / betel chewing and nutritional knowledge of the selected hyperlipidemic post menopausal women

Exercise pattern yoga practice and tobacco / betel chewing by the hyperlipidemic post menopausal  subjects in the present study is given in Table XI.

TABLE  XI

Exercise pattern, yoga practice and Tobacco / Betel chewing of the selected hyperlipidemic post menopausal women.

(N=100)

	Criteria
	Number

	Exercise pattern

Daily

Weekly

Nil
	22

19

59

	Yoga Pratice

½ - 1 hour

Nil
	7

93

	Tobacco / Betel Chewing

Yes

No
	11

89


Majority (59) of the hyperlipidemic subjects did not perform any exercise at all. Only 22 subjects exercised regularly and 19 subjects exercised only once in a week. Helmrich et al., (1991) reported that lack of physical activity has been constantly and indenpendently related to the development of hyperlipidemia. Out of the 100 subjects only seven subjects did yoga regularly for a period of half an hour or one hour a day. Among the subjects selected it was also observed that 89 subjects were non tobacco / betel leaves chewers.

In concern with the nutritional knowledge it was seen that only 56 subjects reported that vegetables gives strength and energy and 41 subjects reported that it is good for health 27 subjects reported that vegetables are rich in fibre and 18 subjects reported that greens are rich in fibre of 19 subjects had no idea on sources of fibre and 19 subjects were aware that fibre is used to relieve constipation and 77 subjects reported that they had no idea on the role of fibre in human metabolisim.

3. Duration of the disease condition of the selected subjects

Table XII gives the duration of the disease condition since diagnosis among the hyperlipidemic post menopausal subjects selected.

TABLE XII

Duration of the DISEASE condition among the selected Hyperlipidemic post menopausal WOMEN.

  








(N = 100) 

	Duration in Years
	Number

	0 –2
	3

	2 –4
	2

	4 –6
	-


Out of five subject for hyperlipidemic condition it was found that three of the subjects has diagnosed the condition within a period of two years, two had diagnosed the condition during the past two to four years. For the remaining subjects only during the survey hyperlipidemia was revealed. 

4. Hyperlipidemic trait and therapy undertaken by the selected hyperlipidemic postmenopausal subjects


In the hyperlipidemic group five subjects had previous family history indicating that they could have had inherited the disease from parents or grant parents. This observations is in line with the statement of Goldstein et al., (1995) that having a family history, obesity and female sex are some of the risk factors for developing hyperlipidemia. Among the selected hyperlipidemic majority (1) undertook allopathic treatment followed by homeopathy (1), ayurvedha(3). 

5. Food and nutrient intakes of the hyperlipidemic postmenopausal subjects


The mean food and nutrient intake of the subjects selected for the supplementation study as computed from the food weighment is given in table XIII and XIV respectively 

a. Mean food intake of the selected subjects

Table XIII gives the mean food take of the selected hyperlipidemic postmenopausal subjects.

TABLE XIII

Mean food intake of the hyperlipidemic

postmenopausal women.

 

(N= 10)

	Food Items
	RDA
	Mean intake
	Percent

Deficit / Excess

	Cereals
	270
	350
	+29

	Pules
	40
	54.7
	+36.75

	Greenleafy Vegetables
	100
	79.5
	- 20.5

	Roots and Tubers
	50
	68.2
	+36.4

	Other Vegetables
	50
	59.1
	+18.2

	Fruits
	30
	15.2
	- 49.3

	Milk and Milk Products
	200
	110
	- 45

	Meat, fish and poultry 
	30
	29.3
	- 2.33

	Fats and oils 
	20
	15
	- 20

	Sugar and Jaggery
	20
	21
	+ 5


It is observed that the consumption of cereals was more than the recommended intake by 29 percent. Consumption of pulses followed the same trend 36.7 percent, the intake of green leafy vegetables was deficit among the hyperlipidemic subjects studied but roots and tubers and other vegetables were excess in the subjects. The intake of fruits, milk and milk products were generally deficit in the select group. The intake of sugar and jaggery was excess by 5 percent. The consumption of meat, fish and poultry, fats and oils was also deficient by 22 percent.

a. Mean nutrient intake of the selected subjects:

The mean nutrient intake of the hyperlipidemic postmenopausal subjects is the given in table XIV.

TABLE XIV

Mean nutrient intake of the selected hyperlipidemic postmenopausal women

(N= 10)

	Nutrients
	RDA
	Mean

intake
	Percent

Deficit / Excess

	Energy (Kcal)
	1875
	1910
	+1.87

	Protein (g)
	50
	55.3
	+10.6

	Fat (g)
	20
	18.8
	-6

	Calcium (g)
	400
	389
	-2.75

	Iron (mg)
	30
	32.3
	+7.67

	Carotene (mcg)
	2400
	2522
	+5.08

	Thiamin (mg)
	0.9
	1.6
	+77.7

	Riboflavin (mg)
	1.1
	0.7
	-36.34

	Vitamin C (mg)
	40
	59
	+47.5

	Fibre (mg)
	20-35
	21.5
	_


The calorie intake of the hyperlipidemic subjects was1.87 percent more than RDA. Large amounts of protein and fat affect the lipid levels (Gannon et al.,1988). In this study, there was 10.6 percent excess among females in the intake of protein. The fat intake was low compared to the RDA  to the tune of six percent. The calcium, iron, carotene and thiamin intake was in the borderline of RDA. 

E. Impact of supplementation of the sprouted and roasted soy bean recipe on hyperlipidemic post menopausal subjects

a. Body Mass Index:

The body mass index of the selected subjects is presented in     Table XV.

TABLE XV

body mass index of the hyperlipidemic

post menopausal women.

(N = 40)

	Body Mass Index
	Before supplementation
	After supplementation

	
	Total
	Percentage
	Total
	Percentage

	19-21 normal
	8
	20
	8
	20

	21-23 over weight
	11
	28
	17
	43

	>23 obese
	21
	53
	15
	38


Before supplementation, 53 percent of the hyperlipidemic subjects fell in the obese category with BMI in the range of more than 23. The remaining eleven and eight subjects were overweight and normal with BMI in the range of 21 to 23 and 19 to 21 respectively.

Adult weight gain the degree of obesity (Pisunmer, 1993) and duration of obesity are all independent and strongly predict the risk of hyperlipidemia (Wannamathee and Shaper, 1999, Kosaka et al., 1996). In the present study majority were obese and only a few were of normal weight range indicating the need to control and maintain lipid levels so as to reduce risk of hyperlipidemia complications. But after supplementation, there is a shift in the BMI (i.e) among the 21 obese subjects, many (17) moved to the overweight category. This shows that apart from the consumption of soy recipe, the subjects were maintaining their calorie intake and exercising regularly as per advice of the doctor and counseling of the investigator.  

b. Changes in Biochemical Picture
1. Changes in Total cholesterol levels of the selected hyperlipidemic postmenopausal women

Table XVI and Figure III gives the mean serum total cholesterol levels of the selected hyperlipidemic post menopausal subjects before and after supplementation.

TABLE XVI

mean serum total cholesterol levels before and after supplementation

(N = 40)

	Groups
	Initial
	Final
	Mean Difference
	t  value
	Between groups

	Experimental (E)
	231.45

( 6.23
	193.65

( 10.96
	37.8 

( 9.69
	I Vs F

17.6**
	E Vs C

10.74**


	Control (C)
	223.5

( 4.41
	212.19

( 3.1
	11.31

( 5.58
	I Vs F

9.05**
	


** Significant at one percent level


The initial mean serum cholesterol levels in the experimental and control group of the selected hyperlipidemic postmenopausal subjects were 231.45 and 223.5 mg/dl respectively and their values were in the borderline high risk category (200 - 400 mg / 100 ml) as per Ghafoorunisa and Krishnaswamy (1995). At the end of the supplementation period, there was a reduction in the total cholesterol level to 193.65 mg/dl in the experimental group. It is notable that in Indians heart attacks occur even at cholesterol levels around 180mg /100 ml (Krishnaswami et al., 1989). In the control group there was a slight increase in the cholesterol levels.

From the above results it can be inferred that soy fibre exhibits hypocholesterolemic effect. This study goes in accordances with (Astheimer et al., 1990) who showed a significant decreasedecrease in the total cholesterol levels in hyperlipidemic postmenopausal women supplemented with soy fibre.



2. Changes in Triglyceride levels of the selected hyperlipidemic postmenopausal women

 Table XVII and Figure IV gives the mean triglyceride levels in the hyperlipidemic post menopausal subjects before and after supplementation.

TABLE XVII

mean serum TRIGLYCERIDE levels before 

and after supplementation

(N = 40)

	Groups
	Initial
	Final
	Mean Difference
	t   Value
	Between Groups

	Experimental (E)
	181.75

( 11.53
	161.35

( 7.53
	20.4

( 6.0
	I Vs F

15.2**
	E Vs C

7.68**


	Control (C)
	177

( 11.65
	170

( 11.3
	7

( 4.97
	I Vs F

6.29**
	


** Significant at one percent level


The mean initial triglyceride levels in the experimental and control groups of hyperlipidemic postmenopausal women were 181.75 and 177 mg/dl  respectively which is higher range than the desirable of 150 mg/ dl (Washfield, 1974). On supplementation with soy recipe the experimental group women showed a reduction in the triglyceride levels. After supplementation the mean triglyceride levels was 161.35 mg / dl, a value of the desirable range bringing out the potentials of soy fibre.

The decrease in the triglyceride levels between initial and final was significant at one percent level in the experimental group. Difference in the triglyceride levels in the experimental group compared with the control group was also satistically significant at one percent level.



3. Changes in HDL cholesterol levels of the selected hyperlipidemic post menopausal women

Table XVIII and Figure V gives the mean HDL - C levels in the hyperlipidemic post menopausal subjects before and after supplementation.

TABLE XVIII

mean serum hdl cholesterol levels before and after supplementation

(N = 40)

	Groups
	Initial
	Final
	Mean Difference
	t  Value
	Between Groups

	Experimental (E)
	41.85

( 3.06
	63.2

( 6.09
	21.35

( 6.19
	I Vs F

15.42**
	E Vs C

11.79**

	Control (C)
	41.1

( 4.38
	43.34

( 4.53
	2.24

( 3.76
	I Vs F

2.66**
	


** Significant at one percent level


The mean HDL level before supplementation in the selected groups were 41.85 nd 41.1. mg/100ml in the experimental control groups respectively. The desirable range is more than 35 mg / 100 ml (Allain, 1974 and Krauss 1992). After a period of 3 months of supplementation with soy recipe with high levels soy fibre there was an increase in the HDL cholesterol levels in the experimental group. The difference in the serum HDL levels between the initial and final values was found in the HDL cholesterol levels the increment in the HDL levels of the experimental group and that of the control group were also found to be significant at one percent level indicating the impact of soy recipe with high levels soy fibre in improving the HDL cholesterol levels.



4.   Changes in LDL cholesterol levels of the selected hyperlipidemic post menopausal women

 
 Table XIX and Figure VI gives the mean LDL Cholesterol levels in the hyperlipidemic post menopausal subjects before and after supplementation   

TABLE XIX

mean serum LDL cholesterol levels before and after supplementation

(N = 40)

	Groups
	Initial
	Final
	Mean Difference
	t Value
	Between Groups

	Experimental (E)
	153.25

( 5.74
	97.83

( 13.60
	55.42

( 14.51
	I Vs F

17.08**
	E Vs C

12.48**

	Control (C)
	146.9

( 5.47
	140.91

( 6.78
	5.98

( 5.57
	I Vs F

9.66**
	


** Significant at one percent level


The mean initial LDL cholesterol level in the experimental and control group were 153.25 and 146.9mg/100ml respectively. The experimental group recorded a decrease of LDL cholesterol levels forms 153.25 mg /100 ml to 97.83 mg /100 ml after three months of supplementation. This decrease in the LDL cholesterol levels of the experimental group of this group in the normal category <130 ml/ 100ml (Ghafoorunissa and Krishnaswamy, 1995) thus showing the positive impact of soy fibre. The mean initial and final value of the control group was 146 mg/ 100ml and 140.91 mg /100ml. The decrease in the experimental group was significant at one percent level. According to a study by Jenkins et al., (2000) significant effects on LDL cholesterol level was observed after a short term supplementation with soy fibre. The present  finding also shows a similar trend.



5.   Changes in VLDL cholesterol levels of the selected hyperlipidemic post menopausal women
Table XX and Figure VII gives the mean VLDL levels in the hyperlipidemic post menopausal subjects before and after supplementation.   

TABLE XX

mean serum VLDl cholesterol levels before and after supplementation

(N = 40)

	Groups
	Initial
	Final
	Mean Difference
	t Value
	Between Groups

	Experimental (E)
	36.35

( 2.30
	32.27

( 1.50
	4.08

( 1.20
	I Vs F

15.20**
	E Vs C

7.33**

	Control 

(C)
	35.5

( 2.26
	34

( 2.26
	1.5

( 1.61
	I Vs F

6.60**
	


** Significant at one percent level

The mean initial VLDL cholesterol of the two groups were found to be 36.35 mg/ dl and 35.5 mg / dl respectively, values slightly greater than the normal range of 25 - 30 mg/ dl (Trivedi et al., 1978). By the end of three months the subjects receiving the soy fibre recorded a reduction of 4.08 mg /dl whereas1.5mg/dl reduction was seen in the control group. The decrease observed in the experimental group was significant at one percent level and the increase in the control group was significant at  one percent level. The difference between these groups were also significant (P< 0.01).



From the above parameters observed on the lipid profile of the hyperlipidemic postmenopausal it could be said that the improved lipid profile after supplementation with soy fibre was well with in the normal range. 


The above observations on menopausal women indicate that the soy recipe with high level of fibre is found to have a good impact in improving the lipid profile. Thus the result obtain on supplementation with soy recipe containing fibre to menopausal women is quite encouraging and as reported in the western studies by (Washburn et al., 1995). Soy recipe with high levels of soy fibre is effective in relieving postmenopausal women from certain difficult symptoms of menopausal among Indians also. These results however need substantiation with further studies on large samples drawn from various regions / Communities of the Country and longer period of supplementation. Therefore it could be concluded that incorporation of foods containing soy into the diet provides the safe, economical and nutritious way to make the Indian diet the answer for chronic diseases.

SUMMARY AND CONCLUSION
The present investigation entitled “Effect of soy dietary fibre on hyperlipidemic post menopausal women” was conducted with the specific objectives of: Eliciting the background information, life style pattern and dietary pattern of the selected hyperlipidemic postmenopausal women; Analyze the nutrients present in soy recipe formulated; Standardize the soy recipe prepared; Supplement the soy recipe to the hyperlipidemic postmenopausal women and to study the impact of supplementation of soy fibre on the biochemical picture and physiological symptoms to hyperlipidemic post menopausal women. Soybean which was considered to be high in protein and fibre was selected for the study. Initially they were analyzed for the nutrient composition of the sprouted and roasted soybean powder using the standard procedures of NIN. The product was also analyzed for its total dietary fibre by using official method of analysis. A standardized recipe was formulated using the sprouted and roasted soybean. Powder is  mixed in the batter in the ratio of 4:1 and acceptability test was done by nine point hedonic rating test and five point rating scale method.

A survey was conducted by the interview schedule to elicit the background information, life style pattern and dietary pattern of the postmenopausal women. Namely 40 hyperlipidemic post menopausal women were selected and divided into two  groups, the experimental and control group. The experimental group were supplemented with the standardized recipe which contains 64.8g and 5.91g of protein and dietary fibre respectively, for a period of three methods. The control was an untreated group, but a slight diet modification was done by the nutritional counseling given to them. 


The impact of supplementation of soy fibre was studied in terms of biochemical picture and physiological symptoms of hyperlipidemic postmenopausal women. The biochemical parameter evaluated included the total serum cholesterol. Trilyceride, HDL cholesterol, LDL cholesterol and VLDL cholesterol. The results of the study summarized as follows. 

· The sprouted and roasted soybean powder was analyzed for its nutrient composition using the standard NIN procedure and is also analysed for its total dietary fibre content due to its high fibre content. It was found that soybean contains 3.94g per 100g of dietary fibre which plays an important role in this study. 

· Acceptability of the recipe formulated was done using a nine point hedonic rating test and five point ranking test form “like extremely to dislike extremely”. It was found that the overall acceptability score for the sensory quality characteristics was 35.4 and the overall average acceptability score of 8.6 come under the category of liked very much.

· The socio economic survey was conducted by interview schedule method and the results found out showed that out of 100 subjects 50 percent were under the age group of 41 to 50 years. 39 subjects were under the age group of 51 to 60 years and only 11 subjects came under the age group of 61 to 65 years. 

· Coming under the occupational status it was studied that 63 percent of the selected women are either retired or house wife, 12 percent were doing some small business. 16 percent work in private agencies and only 9 percent are government employees. 

· Study on educational status showed that most of them are illiterate, 22 percent have completed graduation, 21 percent with higher secondary level and 14 percent with their high school level.

· Most of the selected subjects 36 percent came under the low income group with their income of about 2100 to 4500 Rs per month, 33 percent come under the middle income category with their income of about 4500 to 7500 Rs per month. 

· Study also revealed the fact that 68 percent of the women had their early marriage (i.e.,) below 20 years of age and 57 percent have their primer born below 20 years of age. Only 32 percent got married above 20 years of age and 43 percent of them had their primer born above 20 years of age. 

· The study also includes the survey on number of pregnancies of the subjects and was revealed that 56 percent had only two primer, and 33 percent had more than two primers and the number of born death percentage is low as only 25 percent and their child born dead and three percent had the bone death child of more than 2 and only 15 percent of the women had abortions. 

· Age of menopause was considered an important factor in this study and the survey revealed the fact that 37 percent of the women had their menopause in 40 to 45 years of age and 16 percent had their menopause above 50 years of age.

· Coming to the dietary pattern of the selected subjects it was found that majority of them (i.e.) 64 percent are non-vegetarians, 21 percent of them are vegetarians and 15 percent of the subjects are ova-vegetarians. It was also found that all the subjects had their meals three-four times a day.

· Majority 56 of them consumed tea and coffee, 21 only mild and 8 only tea and 13 only coffee. two of the subjects did not have the habit of consuming any beverage. 

· It was also found that 59 percent of the subjects did not perform any exercise at all only 22 subjects exercised regularly and 19 subjects exercised only once a week. Only seven subjects followed yoga daily for about half to one hour, and 11 percent had the habit of tobacco / betel chewing practice. 

· When discussing on duration of the disease condition among the selected hyperlipidemic group only five subjects had already know their hyperlipidemic subjects in that two had diagnosed in the part two to four years and three had diagnosed in the past zero to two years. Among the selected hyperlipidenic subjects one subject had undergone  zzo ayuverdic treatment and one undergo homeopathy. 

· The mean food intake of the selected hyperlipidemic subjects were calculated and was found that the consumption of pulses and roots and tubers were excess to about 36 percent. Cereals by 29 percent and vegetables by 15.2 percent. The consumptions of fruits was deficit by about 49.3 percent, green leafy vegetables by 20.5 percent milk and milk products by 45 percent. The consumption of meat, fish and poultry, fats and oils was also deficient by 22 percent. 

· The mean nutrient intake of the selected hyperlipidenic subjects was also calculated and found out that there was a 10.6 percent and 6 percent excess in the intake of protein and fat respectively. The calcium, iron, carotene and thiamine intake was on borderline of RDA.

· The study also included the measurement of body mass index before and after supplementation and it was found that 21 subjects were obese before supplementation and only 15 were obese after supplementation similarly 11 subjects were overweight before supplementation and 17 after supplementation. The change is because the obese have reduced weight after supplementation and come under the over weight category. 

· The blood lipid levels were analyzed and it showed a significant decrease of about 37.8mg/ml in total cholesterol levels in the experimental group before and after supplementation and only 11.31 mg/ml decease in the control group. The change in experimental group was due to the supplemental group was due to the supplementation of soy recipe where as in control due to the slight diet modification. 
· The mean initial triglyceride levels in the experimental and control groups of hyperlipidemic postmenopausal women were 181.75 and 177 mg/dl  respectively which is higher range than the desirable of 150 mg/ dl (Washfield, 1974). On supplementation with soy recipe the experimental group women showed a reduction in the triglyceride levels. After supplementation the mean triglyceride levels was 161.35 mg / dl, a value of the desirable range bringing out the potentials of soy fibre.

· The mean HDL level before supplementation in the selected groups were 41.85 nd 41.1. mg/100ml in the experimental control groups respectively. The desirable range is  more than 35 mg / 100 ml (Allain, 1974 and Krauss 1992). After a period of 3 months of supplementation with soy recipe with high levels soy fibre there was an increase in the HDL cholesterol  levels in the experimental group. The difference in the serum HDL levels between the initial and final values was found in the HDL cholesterol levels  the increment in the HDL levels of the experimental group and that of the control group were also found to be significant at one percent level indicating the impact of soy recipe with high levels soy fibre in improving the HDL cholesterol levels.

· The mean initial LDL cholesterol level in the experimental and control group were 153.25 and 146.9mg/100ml respectively. The experimental group recorded a decrease of LDL cholesterol levels forms 153.25 mg /100 ml to 97.83 mg /100 ml after three months of supplementation. This decrease in the LDL cholesterol levels of the experimental group of this group in the normal category (<130 ml/ 100 ml) (Ghafoorunissa and Krishnaswamy, 1995) thus showing the positive impact of soy fibre. The mean initial and final value of the control group was 146 mg/ 100ml and 140.91 mg /100ml. The decrease in the experimental group was significant at one percent level. According to a study by Jenkins et al., (2000) significant effects on LDL cholesterol level was observed after a short term supplementation with soy fibre. The present  finding also shows a similar trend.

· The mean initial VLDL cholesterol of the two groups were found to be 36.35 mg/ dl and 35.5 mg / dl respectively, values slightly greater than the normal range of 25 - 30 mg/ dl (Trivedi et.al., 1978). By the end of three months the subjects receiving the soy fibre recorded a reduction of 4.08 mg /dl whereas1.5mg/dl reduction was seen in the control group. The decrease observed in the experimental group was significant at one percent level and the increase in  the control group was significant at  one percent level. The difference between these groups were also significant         (P< 0.01).

The foregoing results on supplementation with soy fibre to hyperlipidemic post menopausal women indicate the probable role of soy fibre in the management of hyperlipidemia. The results clearly indicate the positive role of soy fibre in maintaining lipid profile in perfect conditions thus collaborating the results on Cardio Vascular Disease conditions from other countries (Jenkins et al., 2000 and Das, 2000).


Thus this study though limited in number of sample and period of supplementation beyond doubt proves the presumable beneficial impact of soy rich in fibre in the management of hyperlipidemia. Being a dietary source, rich in both other micro and macro nutrients including trace elements like Zinc, Selenium and fibre it is needless to further emphasize the miraculous effect of soy fibre in daily dietaries. If soy fibre in the form of health drink can become the daily adjunct of dietaries. The benefit is it can be given to humans suffering from degenerative disease with or without the ageing process in commendable. Let us then popularize the usage of this underexploited source of food nutrients in Indian dietaries.

· The recommendations that emerge for further studies are

· Studies of soy fibre in management of other disease conditions.

· Longitudinal studies on larger samples of hyperlipidemics and menopausal women.

· Studies on and larger samples from other regions of the country.
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Appendix - I

qUESTIONAIRE 

AVINASHILINGAM INSTITUTE FOR HOMR SCIENCE AND

HIGHER EDUCATION FOR WOMEN - DEEMED UNIVERSITY

FOOD SCIENCE AND NUTRITION DEPARTMENT

1. Name of the Investigator
:

2. Name of the Interviewee
:

3. Address


:

Socioeconomic Status


4. Age in Years



:

5. Marital Status


:

6. Education Status


:

7. Occupational Status


:

8. Income of the individual in 
:
> 1000
> 2000

Rs./ Month




< 5000
> 5000

9. Income of the family in 

:
> 2000
< 5000

Rs./ Month




> 5000
> 10000

10. Age of Marriage 


:

11. Number of primer


:

12. Age at which primer born

:

13. Age at which para born

:

14. Any abortion



:

If Yes, no. of times


:

15. No. of born death


:

16. Age of menopause


:

Dietary Status

Vegetarian / Non- Vegetarian / Ova Vegetarian

17. Daily meal pattern (Recall method)

	Days
	Breakfast
	Lunch
	Tea
	Dinner

	1st day
	
	
	
	

	2nd day
	
	
	
	

	3rd day
	
	
	
	


18. Methods of Cooking

	Food items
	Boiling
	Steaming
	Shallow fat frying
	Deep fat frying
	Roasting
	Others

	Cereals
	
	
	
	
	
	

	Pulses
	
	
	
	
	
	

	Greens
	
	
	
	
	
	

	Vegetables
	
	
	
	
	
	

	Roots and tubers
	
	
	
	
	
	

	Egg
	
	
	
	
	
	

	Meat
	
	
	
	
	
	

	Fish
	
	
	
	
	
	

	Poultry
	
	
	
	
	
	

	Others
	
	
	
	
	
	


19. Food consumption pattern

Frequency of food consumption

	Food items
	Daily
	Twice a week
	Once a Week
	Once in 15 days
	Rarely

	Rice
	
	
	
	
	

	Wheat
	
	
	
	
	

	Ragie
	
	
	
	
	

	Redgram Dhal
	
	
	
	
	

	Blackgram Dhal
	
	
	
	
	

	Bengalgram Dhal
	
	
	
	
	

	Soya bean
	
	
	
	
	

	Peas
	
	
	
	
	

	Greens
	
	
	
	
	

	Vegetables
	
	
	
	
	

	Fruits
	
	
	
	
	

	Foots and Tubers (Garlic, Ginger)
	
	
	
	
	

	Egg
	
	
	
	
	

	Meat
	
	
	
	
	

	Fish
	
	
	
	
	

	Poultry
	
	
	
	
	

	Fried Foods
	
	
	
	
	

	Alcohol
	
	
	
	
	

	Others
	
	
	
	
	


20. Likes and Dislikes

	Likes
	Dislike
	Reason

	
	
	


21. Do you know what is fibre?

22. Why do you eat vegetables?

23. Name some Foods rich in fibre

24. Do you know the role of fibre in the diet?

25. Do you suffer from

Cough

Fever

Neck Pain

Back pain

Leg Pain

Head Ache

Fatigue

Hypertension

Diabetes

Arthritis

Neurological Problem

CVD

Hyperlipidemia

Others.

26. Are you under medication for any other problem? If yes,

	Problems
	Allopathy
	Ayurveda
	Siddha
	Homeopathy

	Diabetes
	
	
	
	

	CVD
	
	
	
	

	Neurological
	
	
	
	

	Hyperlipidemia
	
	
	
	

	Arthritis
	
	
	
	

	Hypertension
	
	
	
	

	Others
	
	
	
	


27. Any other methods undertaken to reduce cholesterol?

28. Are you allergic to any medicines? If yes specify,

29. Are you allergic to any foods? If yes specify,

30. Do you take any vitamin or calcium supplements?

If yes specify the frequency,

31. Biochemical Assessment

1. Total Cholesterol 

<200 mg/dl

>200 – 239 mg/dl






239 - 300 mg/ dl
>300 mg/ dl

2. Blood Pressure

Mild

Moderate






Severe

Low

32.  Clinical signs

a. Stress

b. Tension

c. Hot Flushes

d. Fatigue

e. Alertness

f. Deposits of fat in skin

33. Ideas of the survey

Appendix - II

Total Dietary Fiber in Foods and Food Products

Non- Enzymatic – Gravimetric Method

A. Principle

Dried fruit, vegetable, or isolated fiber sources are suspended in H2O and incubated 90 min at 370C to solubilize sugars and others water- soluble components. Water – soluble fiber components are then precipitated with ethanol. Residue is washed sequentially with 78% ethanol, 95% ethanol, and acetone and then dried at 1050C. One duplicate is analyzed for crude protein, the other for ash. Total dietary fiber (TDF) is calculated as weight of residue less weight of protein  and ash.

Reagents

Ethanol. 

Acetone

Analytical Filter aid.

B. Determination

Accurately weigh to nearest 0.1. mg duplicate 500 mg freeze – dried, ground (30( mesh) test portions or homogenized (by  food processor) wet test portion (containing ca 0.5 g dry matter) into separate 250 ml beakers. Add 25 ml (or volume necessary to bring wet test portion to 25ml) H20 to each beaker; sonicator gently stir suspensions until test portions are thoroughly wet, i.e., no clumps remain. Scrape down any particles on inside wall of beaker with rubber policeman, and rinse walls with 1 to 2 ml H20. Cover beakers with aluminum foil and let stand 90min with out stirring in 370C incubator or water bath. 

Add 100ml 95 % Ethanol to each beaker and lets stand one hour and room temperature (25( 20C). Collect residue under vacuum in preweighed crucible containing filter aid. If and when filteration becomes very slow, use closed - end Luer needle, or any small pointer object, to gently scratch mattered test portion with out disturbing filter aid. Positive pressure may also be used if available.

Wash residue 2 x with 20 ml 78 % Ethanol, 2x with 10ml 95% ethanol 1x with 10ml acetone. Final rinsing with acetone should be done in fume hood, collecting acetone wash in separate filtering flash for proper disposal. Dry crucible containing residue ( 2 hour at 1050C. Cool crucibles ( 2 hour in desiccator and weigh to nearest 0.1 mg.

Ash residue from one duplicate 5 hour at 5250C Cool crucibles ( 2 hour in desiccator and weigh to nearest 0.1 mg.

Analyze residue from remaining duplicate for crude protein by Kjeldahl Nitrogen determination using % N x 6.25 

Calculation

 Wr – P+A/ 100] x WR

TDF, %  =  100 X ……………………………




Ws

Where Wr = mg residue, p=%protein in residue, A=%ash in residue, and Ws=mg test portion.
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SPROUTED, ROASTED AND POWDERED SOYBEAN  RECIPE –


DOSA ( SUPPLEMENTED ) – FIGURE - I








Formulation of recipe for supplementation Figure IIA





Analysis of Total Dietary Fibre content of the cooked receipe





Formulation and 


standardization of  soy recipe





Analysis of the total dietary fibre content of the sample





Analysis of the Nutrient composition of the sample





Processing of the sample 


(Sprouting, Roasting and powdered)








Selection of food sample








Eliciting background Information, Socio economic status, life style pattern dietary habits and clinical assessment (N=100)





Supplementation study procedure for Hyperlipidemic Post menopausal subjects Figure II B





Anthropometric Measurement





Height


Weight


BMI








Biochemical Parameters





Total Cholesterol


Triglycerides


HDL Cholesterol


LDL Cholesterol


VLDL Cholesterol








Nutritional status assessment at the end of three months 








No Supplementation





5.91 g dietary


fibre /day in the form of soy recceipe/Dosa





Initial Clinical Assessment





Non Supplementation Group N = 20





Supplementation Group N = 20





40 Hyperlipidemic post 


menopausal women selected





Selection of post menopausal women





Coimbatore
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