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I  INTRODUCTION


“He who enjoys good health is rich, though he knows it not”
· Italian Proverb 

Health means to live life with robust vitality, free of troubling symptoms and chronic disease. This is the ultimate goal of all of us…. to enjoy physical, mental, emotional, and spiritual health. (www.health.com)  In the 21st century nations will be judged not by their military and economic strength but by quality of their human development and improvement in quality of life. (Pant, 2003). It is therefore imperative to lay a strong foundation by providing strong nutrition health and education systems.(www.medlineplus.com)

Green revolution has made India self sufficient in matter of cereal grain production. Future agricultural strategies are likely to result in substantial increase in production of pulses or other protective foods like milk and egg. However, the history of nutrition and medicinal science indicates, increase in food production, a basic pre-requisite has not lead to increase in nutritional status of people (www.himalayanhealthcare.com). 

India faces a double burden of non communicable diseases at one hand and infectious diseases on the other.  Survey has shown that 40% of rural and slum area are below poverty line, whereas about 20% of urban people are caught up with diseases of over nutrition (www.who.com).


In fact the incidence of various diseases are sky rocketing at an alarming rate comes as a wild blow.  Twenty four lakh Indians suffer from cardiovascular disease, 35.5 million with diabetes and 1.2 crore people with blindness due to vitamin A deficiency 
( India 2020, 2004). Many health organizations have foretold that India would become the most populated land, would be the diabetic capital of the world. (Health Action, 2005)


In the capital of Tamil Nadu the diabetic population is 25 million (www.Diabetes.org).  Diabetes mellitus has reached epidemic proportions world wide as we enter the new millenium.  It is estimated by WHO that the diabetic population in India will be 57.2 million by the year 2025. (www.Ndep.Nih.gov)


The WHO report shows that two third of diabetics in India remain undiagnosed and untreated.  As high as 63 percent of diabetics in India are not aware of the fact that they have diabetes and are hence exposed to diabetes related complications.  According to the prevalence of diabetes in India study (PODIS 2004), which was presented during the first international conference of diabetes in Mumbai, the prevalence of diabetes among the Indians was found to be 3.37 percent, of these, 63.34 percent were diagnosed for the first time.  The study also revealed that an equal number of Indians, 3.68 percent had impaired fasting glycemia (IFG), a condition leading to the onset of diabetes (www.diabeticindia.com).


There are no clear answers about the causes of Type I diabetes in which the pancreas stops producing insulin. Some theorists believe that Type II diabetes may be an auto-immune response or could be caused by a virus.  Type-II diabetes, which begins in adulthood, is strongly linked to obesity and an unhealthy lifestyle.  Both Type I and Type II diabetes, are known to have strong genetic link.  This means that if people have diabetes, it is even more important to follow a healthy diet, exercise regularly and to take supplements and herbal remedies which can help to prevent diabetes. (Elizabeth, 2005)

 There is a great deal of evidence to suggest that the use of carefully chosen herbal remedies and dietary supplements can help to both prevent diabetes and to keep it under control in those who have already developed it.  Along with the current lifestyle changes, herbal remedies can reduce or eliminate the need for prescription medication and can also aid in preventing some of the tissue and organ damage associated with uncontrolled blood sugar levels. (www.medlineplus.com).


Herbs have an important place in the treatment of ailments, and herbal remedies are still popular.  Today, the pace of research is accelerating rapidly throughout the world, using various scientific skills to evaluate plants and native traditions in the search of new remedies (www.Herbmed.com).                                    

In diabetics, some herbal alternatives are proven to provide symptomatic relief and assist in the prevention of the secondary complications of the disease. Some herbs have also been proven to help in the regeneration of beta cells and in overcoming insulin resistance.  In addition to maintain normal blood sugar level, some herbs are also reported to possess antioxidant and cholesterol lowering action (www.Herb research foundation.com). 


So herbal medication is the most commonly used alternative therapy for diabetes treatment. Alternatives are needed because of inability of current therapies to contribute normoglycemia and current therapies to contribute normoglycemia and prevention of diabetic complications.  The enormous costs of modern treatment and dependency of 25-95% of rural population in developing countries on traditional medicine for their primary health care necessitates the alternative strategies for the prevention and treatment of diabetes.  Moreover herbs are known for their safety, efficacy, cultural acceptability and no side effects besides maintaining normoglycemia in diabetes (www.Herbs.Org).


People are taking over-the-counter herbs in greater numbers than ever before for general health improvement to cure choose conditions, including back pain (Paulose, 2005).


According to US news and world report “General Accounting Office estimated consumer spending for dietary supplements and functional foods to be about $ 31 billion.  Herbal medicines have several advantages from the viewpoint of patients and doctors (not necessarily from the view point of pharmaceutical procedures).  One advantage is wide availability, and simple preparation (www.Medlineplus.com).

Most herbs found around in nature for millennia can be prepared with simple means at the lowest cost (www.Herb research foundation.com).


Conventional treatments help to control it and only delay its devasting affects! Complications from diabetes can lead to blindness, kidney failure, heart disease, nerve damage, limb amputations and even death.  On top of all that prescriptive medications are drugs that can have toxic side effects, but the conventional herbal remedies do not have so (www.Herb.org). 


Today there is a critical need to treat the diabetics with an alternative medicine (www.Diabetes Alternative remedy.com). 


Hence, alternative ancient remedy to promote the health and nutritional status of the diabetics is imperative.  Against this back drop, the present study is undertaken with the following objectives: To

· Understand the dietary pattern of the selected diabetics.

· Know the inclination of the diabetics towards the herbal remedy for diabetes.

· Identify and select the functional foods including herb for the management of diabetes.

· Assess the impact of functional foods on the blood sugar level of the selected diabetics. 

II REVIEW OF LITERATURE


The literature pertaining to the study is reviewed under the following headings:

A. Diabetes mellitus – An overview and its prevalence

B. Promotion of healthy life in diabetics

C. Effect of hypoglycemic foods on diabetes

D. Quality of life - its impact in diabetics

E. Role of functional foods in the management of diabetics

A. DIABETES MELLITUS – AN OVERVIEW AND ITS PREVALENCE
The number of ‘Sweet – blooded’ persons is increasing. Yes, the diabetic population is sky rocketing at an alarming rate.

Diabetes mellitus, a metabolic disorder of multiple etiologies is characterized by chronic hyperglycemia and disturbance of carbohydrate, fat and protein metabolism. (ICMR, 2005)

The Type I diabetes affects children and adolescents, whereas Type II affects overweight or obese adults. Hereditary factor, obesity, sedentary life, and aging have been shown to   increase the risk   for diabetes. (Raghuram, MD, Sharma R. D, 2000). Due to modernization of life style Type II is becoming a major health problem in developing countries. Even in developed countries the rate of mortality due to diabetes is more alarming. It is seventh leading cause of death in United States. In India every fourth man is diabetes or has chance of becoming a diabetic. Indians with big bellies central obesity makes them more prone to diabetes. (www. Medlineplus.com)

According to World Health Organization at least 171 million people world wide suffer from diabetes. Its incidence is increasing rapidly, and it is estimated that by the year 2030, this number will double. (www.diabeteswho.com). The increase in incidence of diabetes in the developing countries follows the trend of urbanization and lifestyle changes. (Engl.Jmed, 2006)

International Diabetes Federation (2005)  says that the current Diabetic population is 194 million globally and it is estimated that it will exceed to 333 million by the year 2025. (www.IDF.com)

India ranks first in Diabetic population, hence considered as the diabetic paradise of the world, whereas the population of people have Diabetes mellitus in China 23.8 million which ranks second, and in United States 16 million, in Russia 9.7 million and in Japan was 6.7 million. (WHO, 2005)

The prevalence of Diabetes in India study (PODIS, 2006) conducted by the Diabetes India is by far the largest prevalence study conducted in India. The prevalence of diabetes was found to be 3.35 percent of the 20,534 males examined and 3.41 percent of 20,736 females. (www.diabetesindia.com)

Impaired Fasting Glucose (IFG) was diagnosed in 3.68 percent males and 3.5 percent females. Both the prevalence of diabetes and IFG was found to be highest in the 60 years and above age group. In urban population the incidence of diabetes mellitus (DM) and IFG was found to be significantly higher. The prevalence was 4.75 percent of DM and 4.89 percent IFG. Hence 59.69 percent people were diagnosed diabetic for the first time. In rural population the prevalence of diabetes was found to be 1.87 percent, and IFG was 2.37 percent.

However, as excepted the unawareness seems to be much more in rural parts of India with nearly 75 percent of those diagnosed diabetic remaining unaware of this fact (www.diabetesindia.com).

Every fifth diabetic patient in the world is in India and every fifth adult in Indian urban area is a diabetic. The approximate prevalence in and urban area is around 13.5 percent and in village is around 3 percent. (Paulose, 2005)

In Chennai the diabetic population was 20 – 25 million (2002). The WHO says that in next two decades, the largest increase of diabetes will be seen in the economically productive group 20-45 year old individuals in developing countries. With this population over one billion, India leads the world with its largest number of diabetic subjects (over 35 million) and this number is predicted to increase to around 80 million by the year 2030 (www.diabetes.org).

B. PROMOTION OF HEALTHY LIFE IN DIABETES

“Healthy of body and mind is a great

blessing, if we can bear it”

- John Henry Crodinal Newman

Diabetes has been labeled as a silent killer, however it is absolutely wrong. Diabetes is just a gentle life partner. A full healthy and productive life is possible despite diabetes.

The goals for management in people with diabetes are to provide relief from symptoms prevent acute and chronic complication, infection and improve the quality of life. (ICMR, 2005)

The only measure in the management of Insulin Dependent Diabetes mellitus (IDDM) management is insulin injection. Ninety five percent diabetics are in Non Insulin Dependent Diabetes mellitus (NIDDM). NIDDM therapy involves modification of life style, diet, exercise and use of oral hypoglycemic agents, alternative and complimentary therapies. In one third of the people it can be controlled through diet, exercise and weight loss. The rest of the patients need oral medication that stimulates the pancreas to secrete more insulin or to increase the body’s cell sensitivity to the insulin. (www.diabetesresearchfoundation.com).


Physical nativity is an important fiction in controlling blood sugar levels.  Exercise can prevent the onset of NIDDM and regulates the blood glucose for those already suffering from diabetes. (Speingerliak, 2003)

Exercise promotes the entry of glucose into the cells there by lowers blood sugar levels.  Exercise also prevents the cardiovascular disease reduces cholesterol levels and weight (www.medicineplus.com).


Several initial supplements have been food beneficial to people with diabetes, either because of potential deficiencies or because of the beneficial effect on glucose metabolism.  Among the most important vitamins and minerals for supplements are vitamin B3, B12, vitamin C, vitamin E, chromium, magnesium, manganese, phosphorus, potassium, selenium vanadium, zinc, bioflavonoid and essential fatty acids (Neelam Makol, Elizabeth A. M,  2005).


Oral hypoglycemic agents are used in patients with NIDDM, un responsive to dietary control or in those in whom dietary control was initially successful but has now failed.  They are, 

a. Suphonyl urea


1st generation – Tollbutamide, chlorpropamide 


2nd generation – Glibezimide, Glipizide, Glicodazide 

b. Biguanides  - metformin, phenformin 

c. Inhibitors of alpha – glycosidase – Acorbase  

d. Insulin


Type II diabetes patients are not dependent upon exogenous insulin for survival.  Insulin may be required at times for control of transiet  stress, induced hyperglycemia or hyperglycemia that persists in spite  of other therapy. (Dennis Weiss, 2004)


Change in diet is the important factor in the management of diabetes.  Eating night helps to keep blood sugar, blood lipids and blood pressure under control, which help from complications.  Elimination of all simple carbohydrates and inclusion of a high fiber diet is desirable. (Basha B. D, 2000) 


High calorie food consumption leads to gaining obesity, glucose intolerance, dyslipidemia,  and coronary artery disease – atherosclerosis.  The low carbohydrate, and high fibre diet is highly recommended. (Krause, 2004)


As part of the dietary treatment of diabetes there has been continuous search for noval anti- diabetic drugs from plant sources the natural and common food adjuncts have also been examined in this direction.  Considerable number of human experiment has also been carried out on this aspect  (Amit Krihna de. 2000).


Complementary and alternative medicine (CAM) therapies have become increasingly popular and me used regularly by patients with chronic disorders. (Edwin, 2006)


Scientific studies available on good number of medicinal plants indicate that promising phytochemicals can be developed for diabetes too (Sivarajan, Indira Bachandran, 2006).
C. EFFECT OF HYPOGLYCEMIC FOODS ON DIABETES


The Glycemic Index (GI) is a measure of power of foods (or specifically the carbohydrate in a food) to raise blood sugar (glucose) levels after being eaten. (Tabvonen, et al 2006)


The Glycemic Index (GI) is a ranking of foods based on their overall effect on blood glucose levels.  Slowly absorbed foods have low (GI) rating, whilst foods that are more quickly absorbed will have a higher rating

(www.Pubmed.com) 


 Complex carbohydrates are a much better source of energy for diabetics.  These include whole grains, whole grain breads – whole wheat pasta, brown rice, beans, oats and most vegetables and fruits. These will be more slowly absorbed and digested and will therefore help to keep the diabetics sugar levels stable (www.Pubmed.com). 


Protein is another element that is important to take account of in the diabetic diet.  Fish that are high in Omega-3 fatty acids, such as salmon, halibut and tuna especially good (www.Pubmed.com).  


Fibre rich foods contain low glycemic index (GI). It is found only in vegetables (especially green leafy vegetables), fruits, whole grains, nuts, beans, and peas  (www.Pubmd.com).


Cereals like wheat and rice and root vegetables such as potato, carrots, have a high glycemic index (65-75%).  Fruits have a mediate glycemic index (45-55%).  Legumes and lentils such as dried beans, peas, green gram and bengal gram has a low glycemic index (30-40%) and is beneficial to diabetics in moderate amounts (Raghuram et al – 2000).

The responses of women to amaranth gave rise to a mean glycemic index of 107 and an insulinemic curve that indicated greater capacity to stimulate insulin production (Pullaiah, Chandrasekharan Naidu, 2005).


Meat as a protein rich and carbohydrate “low” product contributed to a low glycemic index which is assumed to be “beneficial” with respect to overweight, the development of diabetes and cancer (insulin resistant hypothesis) (Biesalski 2005)


The inclusion of chickpea flour, an ingredient in pasta products, evidently provide a food with a low glycemic response and could help in achieving a wider range of low – glycemic index foods for the consumer. (Isabel Goni et al, 2005). 


Low Glycemic Index (GI) diets help people lose and control weight, and increase the body’s sensitivity to insulin, improve diabetes control, reduces the risk of least disease, reduce blood cholesterol levels, prolong physical endurance, can help diabetics manage the symptoms, reduce hunger and keep diabetics fuller for longer. (Jeya Henry, 2005)

D. QUALITY OF LIFE – IT’S IMPACT IN DIABETICS


The treatment of diabetes clearly influenced Health Related Quality Of Life (HRQOL) with this influence being dependent on the duration of diabetes and primarily affecting physical rather than mental health (Sadikot et al, 2006). 


The demanding behavioral changes for weight on exercising to control weight had a powerful effect on reducing Quality Of Life (QOL) differences while attempting to maintain or reduce weight, and dieting to do so have no effect (Michael, 2004).


A satisfactory metabolic control with a minimum of hypoglycemic episodes is desirable not only to prevent late complications but also because poor metabolic control seems to be one reason why diabetic patients, experience a poorer quality of life (Oubre, et al, 2004).


Exercising to control weight had a powerful effect on reducing QOL differences this cohort of patients with DMTI (Diabetes Mellitus Type – I), 

it was possible to identify factors predicting change in HRQOL (Health Retailed Quality of Life ).  Late complications and risk factors for the development and progression of these complications are predictive of a lower HRQOL in the coming years while attempting to maintain or reduce weight, and dieting to do so have no effect (Gary et al, 2003).


Neither glycosylated haemoglobin nor the other clinical variable studies were significantly related to the perception of health related quality of life.  Family support should be provided to facilitate coping with everyday management of diabetes (Grieve et al, 2005).


Adolescents with Type I diabetes and disorder eating behaviour reported more often blaming themselves and resorting to wishful thinking and poorer physical and psychosocial quality of life than do adolescents with Type I diabetes without disordered eating behaviour.  Specific coping strategies were also positively linked with quality of life (George, 2004).


Diabetes mellitus has a significant detrimental impact on walking distance and QOL in patients with PAD.  These findings suggest that diabetic patients with PAD are at greater risk for experiencing social isolation, impaired role function, reduced overall perceptions general health, and impaired functional capacity (Oubre et al, 2005). 


Intensive glucose control in advanced Type II diabetes mellitus (DM) has no effect on health status over two years.  The successful lowering of glycemia does not improve health-related quality of life nor do the increased demands of an intensive therapy regimen worsen it (www.springerliak.com).


Although diabetic patients differ from non diabetics having slightly inferior quality of life before and one year after coronary artery by pass grafting, they gain similar improvement of quality of life in one year after surgery when compared to non diabetics (www.idf.com).


Young persons with Type 1 diabetes had a positive perception of their quality of life and above average diabetes knowledge, which were influenced by several factors such as self-related health, body mass index, and age at diagnosis.  (Jeya Henry, 2005)

F. ROLE OF FUNCTIONAL FOODS IN THE MANAGAGEMENT OF        DIABETES 

Fenugreek seeds have been found highly effective in the treatment of diabetes.  Awarding to research studies conducted in NIN, Hydrabad, Fenugreek seeds when given on varying dose of 25g to 100g/day diminish reactive hyper glycemia in diabetic patients.   Levels of glucose, serum cholesterol and triglycerides were also significantly reduced in the diabetes patients. (Jonathan et al, 2004)


The seeds of fenugreek contains fatty acids, an alkaloid Trigonelline and a liquid base choline.  Fenugreek reduces blood sugar levels in diabetic patients. (Raghunathan, Shanmugasundaram et al, 1999)


Several studies with fenugreek seeds have shown the hypoglycemic properties in both animal and human diabetic subjects.  This is due to its high content of soluble fibre.  In most of the studies fenugreek was very effective at lowering LDL cholesterol and triglyceride levels (Zia et al, 2001).


Clinical studies of fenugreek has confirmed that it lowers the fasting (30%) and post prandial blood glucose levels (20-35%) haemoglobin AIC (12%) cholesterol and triglyceride levels (Sharma et al, 2003).


Fenugreek seeds improves glycenic control and decreases insulin resistance in 25 mild Type-2 diabetic patients and a favourable effect on Hypertriglyceridemia was also observed (Anita, Vasu, 2005).


Hundred grams defatted fenugreek seed powder for 10 days to Type I diabetics reduced fasting blood glucose level, total cholesterol, CDL, VLDL, improved the glucose tolerance test and halved 24hr. urinary glucose excretion (Sharma, 2003).

Fenugreek, turmeric, or its active principle curcumin, onion or its active principle allyl  propyldisalfide, and garlic have been observed to improve glycemic status in NIDDM patients (Amit Krishna De – 2000).

A study on effect of sodium orthovanadate (SOV) and Trigonella (TFG) showed that SOV and TFG administration hyperglycemia and alteration in lipid profile  in plasma and tissue and maintained at near normal values (Baldwa, et al 2000).

The powder or decoction of leaves of Gymnema Sylvestre leaves reduces blood sugar levels in normal humans (Ananthan, Bhaskaran, 2003).


Clinical studies with oral therapy of Glymnema Sylvestre recorded satisfactory controlling 70 per cent Non Insulin Dependent Diabetes mellitus patient without showing any side effect or hypoglycemic shock (Bhaskaran et al, 2001). 


Gymnema Sylvestre leaf powder given for 43mild diabetics (10g/day) was probably had hypoglycemic effect comparable to tolbutamide (Balasubramaniyan et al, 1998).


Gymnema stimulates the pancreatic beta cells to produce more insulin in Type-II diabetes and enhances the ability of insulin to decrease blood glucose, increase glucose  uptake and utilization by peripheral tissue (Basa, 2000).


Gymnema may also decrease cholesterol and glucose absorption from the gastro intestinal to act (Pullaiah et al 2005).


Gymnema reduces the activities of glycogen phosphorylase, gluconeogenic enzymes and sorbital  dehydrogenase  (Tim Kaczmar, 1998).


In clinical trials Gymnema decreased fasting and post prardial blood glucose levels 19-35% and 21% respectively in addition to haemoglobin A1c by 29-30% (Murakami, Kapoor, 2002).


Gymnema leaves whether extracted on infused into sea suppress glucose absorption and reduce sensation of sweetness in foods effects which may deliver health benefits for individual who want to reduce blood sugar levels and body weight.  Scientific support says that gymnema increases the effectiveness of insulin (Nadkami et al, 2002). 


Ethanoal, chloroform and aqueous extract of leaves of Eugenia Janbolana exhibited a significant hypoglycemic activity in glycemic rabbits. Maximum reduction in blood sugar of human volunteers was observed after 2 hours of drug administration (Pepato et al, 2001).
Seed power of Eugenia Jambolana in a dose of 12g daily in 3 divided doses in 3 month showed marked symptomatic relief which progressively increased with duration of treatment in non insulin dependent diabetes mellitus patient (Narayan Das Prajapathi, 2003). 


The water soluble extract from a Paraguan national medicine, Nangapiry, the leaves of Eugenia uniflora which has been used as an antidiabetic agent was found to show inhibitory activities on the increase of plasma glucose level in the Sucrose Tolerance Test (STT) conducted with nice (Matsumum et al 2001).


Studies on effects of ginseng on diabetes have shown some glucose, lowering effects in fasting and post prandial blood glucose levels as well as in AIC levels (James E. Robert et al 2002).


The preserve of salacia oblanga extract and herbal d-glycosidase inhibitor tended to lower post prandial glycemia and significantly reduced post prandial insulin response. (Patrica, Hercok, 2005) 


The aqueous extract power of momordica charantia, an edible vegetable appears to be a safe alternative in reducing blood glucose (Kiritikar, Basu, 2000)


The administration of (50, 100, 150 and 200mg/kg) of cinnamon extract showed significant decrease in blood glucose concentration, in a dose dependent manner ( Sung Hue Kin, 2002).


Ibervillea Sonorae’s root, or ‘Wareque’ (cucorbitaceae) is widely used in Mexican traditional medicine for the control of diabetes mellitus. Various extracts of Ibervillea sonorae resulted in significant reductions of glycemia in healthy mice (Gary et al, 2003).


The aqueous extract power of momordica charantia, an edible vegetable appears to be a safe alternative to reduce blood glucose level (George, 2004).


Oral administration of the extracts (100mg/kg body weight) of Terminalia chebula, Terminaliabelerica, Emblicaofficianals combination named “Triphala” (equal proposition of above three plant extracts) reduced the blood sugar level in normal and alloxan (120mg/kg) diabetic rats significantly within 4 hours (Grover, 2002). 


Tolbutamide, cucurbitaficifolia, phaseolusvulgaris, opuntiastreptacandha, spinaceaoleracea, cucumis sativus and cuminum cyninum decrease significantly the area under the glucose tolerance curve and the hyper glycemic peak (Barnett, 2004). 

III METHODOLOGY

The methodology of  the study entitled “the impact of selected functional foods on Diabetes mellitus” involved the following steps.

A. Selection of venue
B. Selection of sample
C. Formulation of the tools
D. Conduct of the study
1. Collecting data on the opinion of diabetics towards herbal medicine.

2. Studying the dietary pattern of selected diabetics.

3. Understanding the health status of diabetics.

4. Introducing functional foods to the selected diabetics  and 

5. Analysing biochemical estimation of blood glucose level.

A. SELECTION OF VENUE
 The Danvandhiri Tribal Herbal Clinic situated in flower market, Coimbatore, Avinashlingam Deemed University campus, and the area known as Pudhuthottam  area in coimbatore, was selected for the study owing to the easy accessibility and the co-operation extended by the herbal medical practitioner and the selected diabetics.

B. SELECTION OF THE SAMPLE
A total of 36 Type II Diabetics, both male and female in the age group of 30-60 years were selected for the study. The diabetics with  the fasting blood glucose level ranging from 110- 200 mg/dl and post prandial blood glucose level ranging from 160- 400 mg/dl were chosen.

Purposive sampling method was used to select the subjects. Purposive sampling is a method where the investigator uses his/her own judgement to choose respondents who best meet the purpose of the study (Kothari, 2003).

The selected subject were divided into three groups namely, Experimental Group I, Experimental Group II and Control Group, each consisting of 12 subjects respectively from Herbal clinic, Avinashilingam university and pudhuthottam, at Coimbatore.

C. FORMULATION OF THE TOOLS 

A well framed Interview schedule shown in Appendix I was formulated to elicit the background information. Interview schedule is a method where the investigator, along with schedule goes to the respondents, put to them the questions from the proforma in the order the questions are listed and record the replies in the space meant for the same in the proforma. (Kothari, 2003)

The schedule was framed with the details regarding their socio-economic status, past and present health impairements, dietary pattern including their likes and dislikes of food items, exercise pattern and personal habits.

The biochemical estimation of random blood glucose and  was analysed by the use of Glucometer, by the investigator. The fasting and post prandial blood glucose levels were analysed in the laboratory by the enzymatic colorimetric test (GOD- POD). The principle applied in this test is as follows. Glucose is determined after enzymatic oxidation in the presence of glucose oxidase. The hydrogen peroxide formed reacts, order catalysis of peroxidase, with 4- hydroxy benzoic acid and 4- aminopynzone to form red- violet dye as indicator. (Teitz, 1970) (www.labcorediagnostics.com)
D. CONDUCT OF THE STUDY

1. COLLECTING THE DATA ON THE OPINION OF DIABETICS TOWARDS HERBAL MEDICINE

The selected subjects were interviewed using the well framed schedule related to their interest and opinion towards natural remedy including the functional foods for the treatment of diabetes.

2. STUDYING THE DIETARY PATTERN OF SELECTED diabeticS

A three day dietary recall survey method was followed to get information regarding the regular intake of foods with quantities.  From this the raw equivalents of the food consumed was computed and nutrient content of each food item was calculated and the mean nutrient intake was compared with Recommended Dietary Allowances (RDA) of Indian Council of Medical Research (ICMR) (Gopalan 2002).

In order to use the RDA, guidelines are suggested for planning nutritionally satisfactory diets for persons belonging to different age and sex with the prevailing diet pattern large segments of Indians are known to be deficient in one or more important nutrients (Gopalan, 2000).
3.  UNDERSTANDING THE HEALTH STAUS OF DIABETICS 


The objectives and procedures involved in this study were clearly explained to the subjects and were also motivated to extend their full co-operation.  The details regarding   the past health status, and complications due to diabetes, duration of diabetes and its complications, first medical management undertaken and continuity of the first  medication were recorded.
4. GIVING FUNCTIONAL FOODS TO THE SELECTED DIABETICS 

The functional foods selected for the study were gymnema sylvestre, (sugar destroyer) Eugenia Jambolana (Jambuseed), and Trigonella Foenum Graecum (fenugreek).  


For centuries Gymnema has been known as ‘destroyer of sugar’ and is traditionally used to aid in blood sugar control and diabetes in India and for the control of obesity in Japan (www.Herb.Org).


Gymnema  is an herb supports the body to feel satisfied after eating less, curbs hunger, decreases carbohydrate and sugar cravings and lowers the ability to taste sweets. Gymnema provides a simple and effective method to maintain healthy glucose levels. (www.Herb Research foundation.com) 


The fruit Eugenia Jambolana of Indian plant has various therapeutic effects.  The aqueous extract of the leaves of Eugenia exhibited maximum reduction in blood sugar of diabetics.  The seed power of Eugenia Jambolana exhibited a marked symptomatic relief progressively increased with duration of treatment in NIDDM patients (Kohl, 2000).



The experimental Group I subjects were given with the functional foods namely in the form of  powder newly (dried in shade and ground in motor – pistle ) along with specific components include Holarrhoea Antidysentrica, Naga pashpam, Tripanga Pashpam and honey which was made into kuligai by the herbal medical practitioner. Each kuligai weighs about one gram.  The subjects were asked to take one kuligai each in the morning and in the night after taking meals depend upon their blood glucose level. 

The subjects were asked to avoid sweets, hen’s egg (Broiler), banana, jack fruit, and mango, having high glycemic index.  No other dietary alterations were prescribed. 

The Experimental Group II subjects were asked to consume only 5g of functional foods in the form of powder which was prepared by the investigator.  The investigator collected all the three functional food powder from registered Herbal medicine centre.  Equal proportions of the three functional food was mixed in the motor pestle to a fine powder.  In order to ensure the accuracy of the measurement the subjects were given with standard spoons, and asked to follow tapping method which amounts to five grams of the herbal powder and asked to consume, at early morning with lukewarm water or buttermilk.  They were not asked to follow any further dietary modifications. They were asked to continue their oral hypoglycemic drugs along with the functional foods after consulting with the medical practitioner. Herbal medicines on preparations should be taken under careful supervision of the medical practitioner.  One should consult his/her physician before taking the herbal administration (www.herbresearchfoundation.com).

Supplementation of soaked fenugreek seed 5g/day resulted in highly significant  (P < 0.01) reduction in total cholesterol , LDL cholesterol and Triglycerides. It also showed remarkable  reduction in fasting and post prandial glucose levels of diabetics (Amirthaveni and Thirumani devi, 2004)



The control group (Group – III) subjects were asked to continue their Oral hypoglycemic drugs along with dietary modifications. 

The study was conducted over a period of 30 days to observe the effect of functional foods on blood glucose level of the selected diabetics.   
5. BIOCHEMICAL ESTIMATION OF BLOOD GLUCOSE LEVEL

The biochemical estimation of random blood glucose and was analysed by the use of Glucometer, by the investigator. The fasting and post prandial blood glucose levels were analysed in the laboratory by the enzymatic colorimetric test (GOD- POD). The principle applied in this test is as follows. Glucose is determined after enzymatic oxidation in the presence of glucose oxidase. The hydrogen peroxide formed reacts, order catalysis of peroxidase, with 4- hydroxy benzoic acid and 4- aminopynzone to form red- violet dye as indicator. (Teitz, 1970) (www.labcorediagnostics.com).
IV   RESULTS AND DISCUSSION


The results of the present study entitled ‘Impact of selected functional foods on Diabetes’ are discussed under the following headings:
A. Socio – economic status of the selected diabetics
B. Health status of Diabetics
C. Management of diabetes

D. Personal habits of the selected subjects

E. Diet and Diabetics

F. Nutritional status of the selected diabetics

G. Impact of selected functional foods on diabetes 

A. SOCIO ECONOMIC STATUS OF THE SELECTED DIABETICS

The socio economic status of the diabetics is shown below.

1. AGE AND GENDER

Table I indicates the distribution of age and sex of the selected samples.

TABLE I

AGE AND GENDERWISE DISTRIBUTION OF THE SAMPLES

	Age

(in years)
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12
	Total
	Percent

	
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	30-40
	2
	16
	-
	-
	2
	16
	-
	-
	2
	16
	-
	-
	6
	17

	41-50
	6
	50
	-
	-
	1
	8
	3
	25
	1
	8
	3
	25
	14
	39

	51 and 

above
	-
	-
	4
	34
	3
	25
	3
	25
	4
	34
	2
	16
	16
	44

	Total
	8
	66
	4
	34
	6
	50
	6
	50
	7
	58
	5
	41
	36
	100



From table I it can be observed that the incidence of diabetes is seen at a equal rate in both the genders.  Majority of 50 - 66 percent of the   subjects in three groups were male. Forty four percentage of the diabetics fall in the age group of 51 and above which is followed by 39 percent of subjects in the age group of 41 – 50 years.  This may be attributed to the fact that the selected subjects were affected by Non insulin Dependent Diabetes Mellitus (NIDDM).

2. EDUCATIONAL STATUS

The educational status of the selected diabetics is presented in Table II

TABLE II


EDUCATIONAL STATUS OF THE SELECTED SUBJECTS

	Educational level 
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12
	Total
	Percent



	
	N
	%
	N
	%
	N
	%
	
	

	Primary

School 
	1
	8
	-
	-
	1
	8
	2
	6

	High

school
	1
	8
	3
	25
	1
	8
	5
	14

	Higher

Secondary
	2
	16
	-
	-
	3
	25
	5
	14

	Post graduation
	4
	35
	9
	75
	6
	50
	19
	53

	Illiterate
	4
	33
	-
	-
	1
	8
	5
	14



The above table indicates that 5.3 percent of the subjects were post graduate and only 4 percent of the subjects were found to be illiterates.  It is obvious that 14 per cent of each had an education either upto high school or higher secondary school level. 

3.  OCCUPATIONAL STATUS 


The selected diabetics were grouped according to their occupation which is given in Table III.
TABLE – III
OCCUPATIONAL STATUS OF THE SELECTED SUBJECTS
	Occupation
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12
	Total
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	Business
	3
	25
	1
	8
	2
	16
	6
	17

	Teaching
	2
	16
	4
	35
	1
	8
	7
	19

	Tailoring
	1
	8
	-
	-
	-
	-
	1
	3

	Cooli work
	1
	8
	1
	8
	-
	-
	2
	6

	Office work
	1
	8
	-
	-
	3
	25
	4
	11

	Ex service 

worker
	1
	8
	-
	-
	-
	-
	1
	3

	Housewife
	3
	25
	6
	50
	6
	50
	15
	42



It is obvious from  the table that maximum of 42 per cent of the  subjects were housewives, and perform household activities.  Except 6 per cent all the other subjects were doing sedentary activities involved in the order of teaching (19%), business (17%), office work (11%) and tailoring (3%).
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4. FAMILY SIZE


The family size of the selected subjects is shown in the following table IV.
TABLE IV

FAMILY SIZE OF THE SELECTED SUBJECTS

	Family size
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12
	Total
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	Small 

(2 – 4)
	11
	92
	9
	75
	11
	92
	31
	86

	Medium 

(5 – 6)
	1
	8
	2
	16
	1
	8
	4
	11

	Large

( >7)
	-
	-
	1
	8
	-
	-
	1
	30



Among the selected subjects 86 percent belonged to small family and only 3 percent belonged to large family constituting seven members in the family.  There is an increasing trend in the nuclear family system hence the size of family members mainly restricted to 2 – 4 in number.

5. MONTHLY INCOME

The following table II depicts the monthly income of the subject

TABLE – V
MONTHLY INCOME OF THE SELECTED SUBJECTS 

(BASED ON HUDCO – CLASSIFICATION)*

	Monthly income (in Rs.) 
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12
	Total
	Percent



	
	N
	%
	N
	%
	N
	%
	
	

	Low

(< 4500)
	4
	33
	2
	16
	2
	16
	8
	22

	Middle

(4500-7500)
	3
	25
	3
	25
	5
	42
	11
	31

	High

(> 7500)
	5
	42
	7
	58
	5
	42
	17
	47


* - Urban Housing Development and Co-operation 


Table V indicates that 47 per cent of the selected subjects belonged to high income family with the earnings of more than Rupees 7500/per month.  This may be attributed to the occupational status who were involved in business, teaching and office work.  
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B. HEALTH STATUS OF DIABETICS

1. ETIOLOGY OF DIABETES 


Among the 36 selected diabetics only 27 percent were having the causative factor for diabetes of 1st order hereditary.

2. DURATION OF DIABETES 

The table VI shows the duration of diabetes among the selected diabetes. 

TABLE VI

DURATION OF DIABETES 

	Duration 

(in years) 
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12
	Total
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	Newly  

detested 
	-
	-
	3
	25
	2
	16
	5
	14

	1 – 5 years
	8
	66
	7
	58
	5
	42
	20
	56

	6 – 10 years
	-
	-
	1
	8
	1
	8
	2
	6

	7 – 10 years
	4
	3
	1
	8
	4
	33
	9
	25



It is clear that 56 percent of the subjects were suffering from diabetes for the past 5 years.  About whereas 25 percent of the subjects had diabetes more than 10 years. This indicates that need for screening the health status was realized which enabled them to know their individual problem. 
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3. COMPLICATIONS IN DIABETICS
The table VII indicates the associated complications in diabetics. 


The complications of diabetes may be broadly classified into two major categories micro vascular and macro vascular complications. (Krause, 2004).

TABLE VII

COMPLICATIONS OF DIABETES AMONG THE SELECTED SUBJECTS

	Complications
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12
	Total
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	Chest pain
	1
	8
	-
	-
	-
	-
	1
	3

	Heartburn
	-
	-
	-
	-
	1
	8
	1
	3

	Gastro intestinal tract disorder
	-
	-
	1
	8
	2
	16
	3
	8

	Hypertension
	3
	25
	1
	8
	1
	8
	5
	14

	Leg pain
	6
	50
	3
	25
	4
	33
	13
	36

	Eye problem
	1
	8
	-
	-
	-
	-
	1
	3

	Skin disorders
	2
	16
	2
	16
	-
	-
	4
	11

	Asthma
	1
	8
	-
	-
	-
	-
	1
	3

	Nil
	3
	25
	6
	50
	4
	33
	13
	36



The complications like chest pain, heart burn, eye problem, asthma and skin problem were identified among 3 – 11 per cent. Leg pain is the predominant complication found in 36 percent of the diabetics. This is followed by hypertension which is identified in 14 per cent. 
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4. DURATION OF COMPLICATIONS
The duration of complications among the subjects indicated in 

Table VIII

TABLE VIII

DURATION OF COMPLICATION

	Duration

(in years)
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12
	Total
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	< 1
	3
	25
	3
	25
	6
	50
	12
	33

	1 – 3
	5
	42
	2
	16
	-
	-
	7
	19

	> 3
	1
	8
	1
	8
	2
	16
	4
	11

	Nil
	3
	25
	6
	50
	4
	33
	13
	36



The above table clearly shows that 33 percent of selected diabetics suffering from the complications for less than one year. They are the initial stage of the complications. However the complications are persisted for more than 3 years among 11 per cent of the subjects who were affected by diabetes for more than 7 years or between 1 and 5 years.
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C.  MANAGEMENT OF DIABETES
1. INITIAL MANAGEMENT OF DIABETES

The initial medical management taken by the selected subjects and the continuity of the first medication are given in table IX.

TABLE IX

INITIAL MEDICAL MANAGEMENT AND ITS CONTINUITY

	Initial medication
	Group I

N=12
	Group II

N=12
	Group III

N=12

	
	Con-tinuing
	Dis-continued
	Con-

tinuing
	Dis-

continued
	Con-

tinuing
	Dis-

continued

	Allopathy
	-
	8
	8
	1
	12
	-

	Percentage
	-
	22
	19
	3
	33
	-

	Herbal medicine
	4
	-
	3
	-
	-
	-

	Percentage
	11
	-
	8
	-
	-
	-


From the above table it can be inferred that the group III subjects (100 %) were undergoing for allopathy medication and they still continue the same, whereas in group I about 22 percent of them were taken Allopathy as a first treatment and now they discontinued it and going for herbal medication, whereas in group II 19 percent of the diabetics were taking allopathy as a first medication.

2. OPINION TOWARDS HERBAL REMEDY
Table X shows about the opinion of the selected subjects towards herbal medicine as a remedial measure for diabetics.

TABLE X

OPINION OF THE SUBJECTS TOWARDS 

HERBAL REMEDY FOR DIABETES

	Opinion
	Group I


	Group II


	Group III


	Total
	Percent



	
	N
	%
	N
	%
	N
	%
	
	

	Peers suggestions


	6
	50
	5
	42
	6
	50
	17
	47

	Free from side effects


	11
	92
	8
	66
	12
	100
	31
	86

	Low cost
	4
	34
	1
	8
	1
	8
	6
	17

	Requires less diet modification
	11
	92
	6
	50
	2
	16
	18
	50


The above table indicates that above 86 percent of the selected diabetics expressed that herbal medicine does not have any side effects. Fifty percent of the diabetics realised that herbal medicine for diabetes does not require any elaborate dietary changes.
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D.  PERSONAL HABITS OF THE SELECTED SUBJECTS

1. CONSUMPTION OF ALCOHOL
The table XI presents the personal habits of the selected subjects.

TABLE XI

ALCOHOL CONSUMPTION PATTERN OF THE SUBJECTS

	Quantity 

(in ml)
	Daily 
	Frequency


	Total 
	Percent 

	
	
	Weekly            
	Frequently
	Occasionally
	
	

	Nil
	-
	-
	-
	-
	32
	88

	< 250


	1
	-
	-
	-
	1
	3

	250 – 500


	-
	1
	-
	-
	1
	3

	500


	-
	-
	-
	1
	1
	3

	> 500


	-
	-
	-
	1
	1
	3

	Total


	-
	-
	-
	-
	36
	100


From the above table it is clear that only 12 percent of the selected subjects were consuming alcohol and the rest 88 percent did not consume alcohol. The quantity of alcohol consumption ranged between less than 250 ml and more than 500 ml.

2. HABIT OF SMOKING

The habit of smoking was observed among the male subjects and is portrayed in Table XII.

TABLE XII

SMOKING PRACTICE AMONG THE SELECTED SUBJECTS

	
	Quantity

(in packets)
	      Frequency
	Total

N = 36
	Percent

	
	
	Daily 
	Occasionally


	
	

	
	Nil


	-
	-
	31
	86

	
	< ½
	3
	-
	3
	8

	
	½ - 1
	1
	-
	1
	3

	
	> 1
	-
	1
	1
	3

	
	Total
	4
	1
	36
	100


It is interesting to state that 87 percent of the subjects were not smoking.  Among the male smokers, only a minimum of 13 percent of the selected diabetics had the habit of smoking cigarettes / beedi / cigar and the number of packets smoked per day ranged from ½ packet to 3 packets.  

3. EXERCISE PATTERN

The pattern of exercise followed by the selected diabetics is presented in Table XIII
TABLE XIII

EXERCISE PATTERN OF THE SELECTED SUBJECTS

	Type of

Exercise
	Duration (in minute)
	Total
	Percent

	
	< 30
	30
	45
	> 45
	
	

	Slow walking
	3
	10
	1
	-
	14
	39

	Brisk walking
	5
	3
	-
	-
	8
	22

	Jogging
	1
	-
	-
	-
	1
	3

	Cycling
	-
	-
	-
	1
	1
	3

	Nil
	-
	-
	-
	-
	12
	33


It is obvious that 33 percent of the selected diabetics were not doing any exercise but 39 and 22 percent of them were doing slow walking and brisk walking as an exercise respectively. 

Exercise help diabetics to burn excess calories thereby manage the disorder. Slow walking per hour can help the diabetics to burn 200 calories and brisk walking burns 430 calories (Krause 2004).

E. DIET AND DIABETICS

Diet plays a very important role in diabetes. Modification of the normal diet to suit the individual need is termed as ‘Therapeutic diet’. One can live life happily with diabetes through diet (Shills 1997).

Among the selected diabetics 16 percent were vegetarians and 84 percent were non – vegetarians. All the selected 36 diabetics were following three meal pattern.

1. FOODS AVOIDED


People do avoid some foods because of food taboos and they are more concern about their foods.  Diabetics avoid some foods as per the advice given by the dietitian or the medical practioner (Robinson, 1989).


Table XIV shows the foods avoided by the selected diabetics.

TABLE XIV

FOODS AVOIDED BY THE SELECTED DIABETICS 

	Food items
	Group I
	Group II
	Group III
	Total
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	Cruciferous * 

Vegetable
	-
	-
	-
	-
	1
	8.3
	1
	

	Roots and tubers
	3
	25
	3
	25
	6
	50
	12
	

	Egg
	1
	8
	1
	8
	1
	8
	3
	

	Chicken
	-
	-
	-
	-
	3
	25
	3
	

	Sweets
	5
	42
	3
	25
	3
	25
	11
	

	Deep fat fried food
	1
	8
	2
	16
	3
	25
	6
	

	Nil
	5
	42
	4
	33
	1
	8
	10
	


* Cabbage, cauliflower, colacassia 


Twelve percent of the selected diabetics were avoiding roots and tubers, 11 percent of the subjects were avoiding sweets whereas  10 percent of the diabetics were not avoiding any foods.  A minimum of 3 – 6 per cent avoided egg, chicken and deep fat fried foods.
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2.  REASONS FOR AVOIDING FOODS
There are certain reasons to avoid or restrict any food.  The reasons explained by the selected diabetics to avoid specific food items are given in Table XV

TABLE XV

REASONS FOR AVOIDING SPECIFIC FOODS

	Food item
	                    Reasons
	
	Total
	Percent

	
	Doctor’s

Advice
	Gas producing
	Allergic
	Peer’s advice
	
	

	Cruciferous

Vegetables
	-
	1
	-
	-
	1
	3

	Roots and tubers
	6
	5
	-
	1
	12
	33

	Egg
	-
	2
	1
	-
	3
	8

	Chicken
	-
	-
	-
	3
	3
	8

	Sweets
	9
	-
	-
	2
	11
	31

	Deep fat fried

Foods
	4
	-
	-
	2
	6
	17

	Nil
	-
	-
	-
	-
	10
	28



Calorie contributing foods such as roots and tubers and sweets were mainly avoided by 33 and 9 percent of the diabetics respectively due to the advice of the doctor.  This may be one of the factors in raising the blood glucose levels.
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3. FOODS RESTRICTED
Table XVI shows food items restricted by the selected subjects.

TABLE XVI

TYPE OF FOODS RESTRICTED

	Food items
	Group I


	Group II


	Group III


	Total
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	Roots and

Tubers
	1
	8
	4
	33
	1
	8
	6
	17

	Cruciferous vegetables
	1
	8
	-
	-
	-
	-
	1
	3

	Sweets
	5
	42
	5
	42
	5
	42
	15
	42

	Deep fried

Food
	1
	8
	3
	25
	-
	-
	4
	11

	Egg
	1
	8
	-
	-
	2
	16
	3
	8

	Nil
	4
	33
	5
	42
	4
	33
	13
	36


Forty two percent of the selected diabetics were restricting sweets. Only three percent of them restricted cruciferous vegetables.
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4.  REASONS FOR RESTRICTING FOOD

The reasons for restricting certain food items are presented in Table XVII

TABLE XVII

REASONS FOR RESTRICTING SPECIFIC FOODS 

	Food item
	REASONS
	Total

N=36
	Percent

	
	Doctor’s advice
	Gas producing 
	Allergic 
	
	

	Roots and Tubers 
	2
	4
	-
	6
	17

	Cruciferous vegetables
	-
	1
	-
	1
	3

	Sweets
	15
	-
	-
	15
	42

	Deep fat fried foods 
	4
	-
	-
	4
	11

	Eggs
	-
	2
	1
	1
	3

	Nil
	-
	-
	-
	13
	36



The main item sweets restricted by 36 percent of the selected diabetics  as per the advice of the doctor while another 36 per cent were not restricting any foods.
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5.  TYPE OF OIL USED


The consumption pattern of oil among the selected subjects is presented in the following table XVIII.
TABLE XVIII
TYPE OF OIL USED FOR COOKING 

	Oil
	    Group I   Group II    Group III
	Total
	Percent

	
	 N
	%
	   N
	%
	N
	   %
	
	

	Sunflower
	8
	66
	6
	50
	1
	91.6
	25
	69

	Groundnut 
	4
	33.3
	6
	50
	3
	25
	13
	36

	Gingelly
	5
	25
	1
	0.03
	1
	0.03
	5
	14

	Palm
	-
	-
	1
	0.03
	1
	0.03
	2
	6


Majority of 69 percent of the subjects were using sunflower oil for cooking purpose and 36 percent of the subjects were using groundnut oil.  Only 6 percent of the subjects were using palm oil for cooking purpose.


The following table XIX shows the quantity of oil used per day by the subjects.

6.  QUANTITY OF OIL CONSUMPTION
TABLE XIX
QUANTITY OF OIL CONSUMED PER DAY

	Quantity

(in gms)
	  Group I
	Group II
	  Group III
	Total
	Percent

	
	N
	%
	N
	%
	N       
	%
	
	

	20 – 30


	6
	50
	4
	33.3
	2
	16
	12
	33

	30 – 50


	6
	50
	7
	58.3
	6
	50
	19
	53

	> 50


	-
	-
	7
	0.08
	4
	33.3
	5
	14



The above table indicates that 53 percent of subjects consuming oil upto 30 – 50g per day.  It is noted that only 14 percent were consuming oil more than 50g per day.
7.  FLESHY FOODS CONSUMPTION


The table XX gives the details about the type of fleshy food consumed by the samples.  
TABLE XX
TYPE OF FLESHY FOOD CONSUMPTION
	Type of fleshy food
	   Group I
	Group II
	Group III
	Total

N
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	Chicken
	7
	58.3
	6
	50
	10
	83.3
	23
	64

	Mutton
	10
	83.3
	3
	25
	9
	73
	22
	61

	Fish
	8
	66
	6
	50
	11
	91.6
	25
	69

	Egg
	7
	58.3
	5
	41.6
	8
	66
	20
	56

	Organ meat
	-
	-
	2
	16
	5
	41.6
	7
	19

	Nil
	1
	0.08
	4
	33.3
	1
	0.08
	6
	17


About 69 percent of the samples were including fish in their diet, followed by chicken 64 percent whereas only 6 percent of them were including mutton in their diet. Only 56 percent of the samples were consuming egg (whole).
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8.  FREQUENCY OF FLESHY FOOD CONSUMPTION
The following table XXI indicates the frequency of fleshy food consumption by the subjects.
TABLE XXI

FREQUENCY OF FLESHY FOOD CONSUMPTION

	Frequency
	   Group I
	Group II
	Group III
	Total

N
	Percent

	
	N
	%
	N
	%
	N
	%
	
	

	Twice in a week
	2
	16
	2
	16
	6
	50
	10
	28

	Once in a week
	7
	58.3
	3
	25
	3
	25
	13
	36

	Twice in a month
	-
	-
	3
	25
	1
	0.08
	4
	11

	Rarely
	2
	16
	-
	-
	1
	0.08
	3
	8

	Nil                                                  
	1
	0.08
	4
	33.3
	1
	0.08
	6
	17


The table clearly shows that 36 % of the samples were consuming the fleshy food once in a week whereas 30 % of them were consuming fleshy food weekly twice. Only 9 % of the samples were consuming the fleshy foods rarely. However  a maximum of 50 % consumed fleshy food with varying frequency.  

9. QUANTITY OF FLESHY FOOD CONSUMPTION
The quantity of fleshy food consumption is shown in the following table XXII.

TABLE XXII

QUANTITY OF FLESHY FOOD CONSUMPTION

	Quantity

( in years)
	Group I
	Group II
	Group III
	Total

N
	Mean
	S.D

	
	N
	%
	N
	%
	N
	%
	
	
	

	< 30
	-
	-
	3
	25
	1
	0.08
	4
	0.13
	

	30 – 50
	2
	16
	5
	41.6
	-
	-
	7
	0.22
	

	> 50
	9
	75
	3
	25
	10
	83.3
	22
	0.68
	

	Nil
	1
	0.08
	4
	33.3
	1
	0.08
	6
	0.18
	


It is noted that 68 percent of the samples were consuming fleshy food more than 50g, especially in group I (75 %) whereas 22 percent of the samples were consuming 30 – 50 grams per serving. Non meat eaters were found to be 18 percent.
10. FOOD INTAKE

TABLE XXIII
MEAN FOOD INTAKEOF THE SELCTED DIABETICS

	Food items
	ICMR–RDA(g)

(40 - 60                                                                years)
	Mean intake (g)
	Difference (g)

	
	
	Group I
	Group II
	Group III
	Group I
	Group II
	Group III

	Cereals
	225
	275
	200
	190
	+50
	-25
	-35

	Pulses
	60
	28
	45
	50
	-32
	-15
	-10

	Green

Leafy

Vegetables
	200
	75
	145
	160
	-125
	-55
	-40

	Other 

Vegetables
	100
	140
	85
	105
	+40
	-15
	+5

	Roots & 

Tuber
	100
	140
	85
	105
	+40
	-15
	+5

	Fruits
	100
	20
	35
	41
	-80
	-65
	-59

	Milk & Milk products
	300
	105
	95
	110
	-195
	-205
	-190

	Fats & Oils
	15
	40
	35
	42
	+25
	+20
	+27

	Meat, fish and Egg
	30
	45
	32
	40
	+15
	+2
	+10


It is obvious that the intake of pulses, green leafy vegetables, other vegetables, fruits and milk & milk products are deficit as against the recommended dietary allowances of ICMR. The consumption of fats and oils, and fleshy food is surplus than the recommended allowances.
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11. NUTRIENT INTAKE

Table XXIV highlights the mean nutrient intake of the selected subjects.

TABLE XXIV
MEAN NUTRIENT INTAKE OF THE SELECTED SUBJECTS

	Nutrients
	ICMR–RDA(g)

(40 - 60                                                                years)
	Mean intake 
	Difference 

	
	
	Group I
	Group 

II
	Group III
	Group I
	Group II
	Group III

	Male

Energy

(K.cal)

Protein (g)

Fat (g)

Fiber
	2800

60

20

20


	3100

65

45

8
	2100

58

35

9
	2225

61

40

13
	+300

+5

+25

-12
	-700

-2

+15

-11
	-575

+1

+20

-7

	Female

Energy

(K.cal)

Protein (g)

Fat (g)

Fiber
	2700

58

20

20
	2550

62

43

11
	2330

55

38

7
	2105

53

33

7
	-150
+4

+23

-9
	-370
-3

+18

-13
	-605
-5

+13

-11



From the Table it can be inferred there the mean energy intake were higher (+300) than the required amount in Group I. The mean fibre intake was deficit as against the required values in all the three groups male diabetics.
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H. IMPACT OF SELECTED FUNCTIONAL FOODS ON DIABETES

The distribution of  the selected diabetics based on their blood glucose levels is shown in Table XXV.
TABLE XXV (a)

FASTING BLOOD GLUCOSE LEVEL OF THE DIABETICS OBSERVED BEFORE STUDY

	Blood glucose level

mg/dl
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12

	
	Initial                                                                           
	Final
	Initial
	Final
	Initial 
	Final

	FASTING

Below normal

(70 – 100)
	-
	3
	3
	4
	3
	5

	Normal

(100 – 110)
	-
	4
	1
	3
	2
	3

	Above normal

( 110 – 130)
	5
	3
	4
	5
	6
	4

	High

(130 – 160)
	7
	1
	4
	-
	1
	-

	Very high

(160 -200)
	-
	1
	-
	-
	-
	-


(b)
[image: image16.emf]FIG. 14(a). FASTING BLOOD GLUCOSE LEVEL OF THE DIABETICS OBSERVED 

BEFORE STUDY

0 0

5

7

0

3

4

3

1 1

3

1

4 4

0

4

3

5

0 0

3

2

6

1

0

5

3

4

0 0 0

1

2

3

4

5

6

7

8

Below normal

(70 - 100)

Normal (100 -

110)

Above normal

(110 - 130)

High (130 - 160)Very high (160 -

200)

Blood glucose level (mg/dl)

Score

Group I (Initial)

Group I (Final)

Group II ( Initial)

Group II (Final)

Group III (Initial)

Group III (Final)

TABLE XXV
POST PRANDIAL BLOOD GLUCOSE LEVEL OF DIABETICS OBSERVED AFTER STUDY

	Blood glucose level

mg/dl
	Group I

N = 12
	Group II

N = 12
	Group III

N = 12

	
	Initial                                                                           
	Final
	Initial
	Final
	Initial 
	Final

	POST PRANDIAL

Below normal

(< 140)
	-
	4
	-
	1
	-
	2

	Normal

(140)
	-
	1
	-
	5
	1
	5

	Above normal

( 140 – 180)
	-
	4
	2
	5
	4
	3

	High

(180 – 220)
	2
	1
	6
	1
	4
	2

	Very high

(220 - 400)
	10
	2
	4
	-
	3
	-
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The impact of selected functional foods on blood glucose levels between the groups is shown in the following ANOVA table.
ANOVA TABLE SHOWING THE IMPACT OF SELECTED FUNCTIONAL FOODS ON BLOOD GLUCOSE LEVELS BETWEEN THE GROUPS

	Blood glucose level

between groups
	Sum of squares
	Mean square
	F

	Fasting

Post prandial
	3032.89

73366.2
	1516.44

36683.11
	2.33NS

17.29**






NS – Not Significant



** - Significant at 1 percent



ANOVA table proves that the difference in fasting blood glucose level between the groups is not significant whereas differences in Post prandial blood glucose level between the groups is significant at p > 0.01 level.

There is a tremendous reduction in blood glucose level for the experimental Group I consuming Gymnema Sylvestre (sugar destroyer) Trigonella Foenum Graecum          (Fenugreek ) and Dugenia Jambolam seed (Jambu seed) along with the special components namely Holarrhoea Antidysentrica (Connessi), Nagapashpam and Tripangapashpam and experimental Group II consuming only Gymnema Sylvestre (Sugar destroyer), Trigonella Foenum Graecum (Fenugreek), and Dugenia Jambolana (Jambuseed) powder along with oral hypoglycaemic drugs.

It shows that before introducing functional foods remedy 7 and 10 diabetics in Group I had very high level of fasting and post prandial blood glucose levels respectively which is reduced to normal values after the experimental study period. In Group II is was observed that initially 4 and 6 diabetics had showed very high level (160 – 200 mg/dl) of fasting and post prandial blood glucose levels ( respectively before the study but reduced to minimal values after the inclusion of functional foods.

Animal studies report that gymnema can lower blood sugar levels. Preliminary human research reports that gymnema may be beneficial in patients with type 1 or type 2 diabetes when it is added to diabetes drugs being taken by mouth or to insulin. (Ananthan, et al, 2003)

In India Jambu has been found most effective in diabetes, as they quickly reduce sugar in the urine, also very beneficial in glycosumina. (Sauvire et al, 1991)

The study conducted by Verma (2004) revealed that fenugreek decreased significantly the fasting and post prandial blood sugar.

In par with the study by Raghuram et al, (1993) the present study also concluded that gymnema sylvestre, fenugreek and Jambu seed had shown a significant reduction in fasting and post prandial blood glucose level in subjects with Type II diabetes.

TABLE XXVI

EFFECT OF SELECTED FUNCTIONAL FOODS ON BLOOD SUGAR LEVEL OF THE DIABETICS SUBJECTS AFTER CONSUMING FUNCTIONAL FOODS.

	Groups
	Mean blood glucose

Fasting  (mg/dl)
	Mean blood glucose

Post prandial (mg/dl)

	
	Initial
	Final
	‘t’ value
	Initial
	Final
	‘t’ value

	Experimental

Group I 

(N = 12)
	153.6 + 26.1


	114.3 + 19.8


	4.73**


	305 + 59.3


	164.3 + 43.7


	8.51**



	Experimental

Group II

(N = 12)
	126.7 + 26.7


	105.3 + 18.6


	3.74**


	205.7 + 52.4


	154.0 + 23.7


	3.8**



	Control

Group III

(N = 12)
	120 + 23.4
	101.3 + 15.1
	2.39*
	192.7 + 35.4
	153.3 + 23.0
	4.5**


** Significant at 1 percent level.

* Significant at 5 percent level.


From the above Table it can be inferred that there is a positive effect in consuming 5g of the functional foods powder containing fenugreek, Jambu seed and sugar destroyer. The Group I and II showed a reduction in both fasting and post prandial blood glucose level which is significant at P > 0.01 level, where as Group III showed a significant reduction in fasting at p > 0.05 level and P > 0.01 level in post prandial blood glucose. The reduction in control group is due to the use of hypoglycemic drugs. However in Group I the reduction in blood glucose level was highly significant when compared with Group II which is attributed to the combination of functional foods along with the special components includes Holarrhoea antidysentrica, Nagappashpam and Tripanga pashpam..


Trigonella foenum Graceum  commonly used spice in Indian cookery is a rich source of fibre.  It contains mucilageous  fibre and total fibre to the extent of 20 per cent respectively.  It also contains trigonelline  an alkaloid known to reduce blood sugar level (Amirthaveni and Thirumani devi, 2002).
V SUMMARY AND CONCLUSION
The diabetes epidemic is growing by leaps and bounds around the world. Life expectancy is drastically reduced by Non Insulin Dependent diabetes mellitus in developing countries where its prevalence is increasing due to modernization in their life style, and inadequate treatment. During recent years the antidiabetic drugs from plant sources are becoming the thrust area for investigation to secure effective remedy. Hence the study was undertaken with the objectives to identify the inclination of diabetes towards functional food remedy and to understand the impact of the functional foods on diabetes.


A total of 36 diabetics irrespective of their age and sex were selected and categorized into experimental Group I, Group II, and control Group III each consising of 12 diabetics subjects. An interview schedule was formulated to collect the information regarding socio economic status, dietary pattern, health status, and dietary pattern. Biochemical estimation of blood glucose level was done before and after giving the functional foods. Experimental Group I subjects were given functional food powder along with special components which was prepared by the herbal medical practitioner.  Experimental Group II subjects were given only functional food powder and asked to continue the  hypoglycemic drugs.  Control group III had only hypoglycemic drugs.


The findings of the results are summarized below.

A. SOCIO – ECONOMIC STATUS OF THE SELECTED DIABETICS


· The incidence of diabetes is seen among a majority of 50 percent in both the genders who were affected by non insulin dependent diabetes mellitus.

· Post graduation was completed by 53 percent of the subjects and only 14 percent were found to be illiterates.

· Forty two  percent of the subjects were housewives who perform household activities.

· Except 6 percent all other subjects were doing sedentary activities, involved in the order of teaching (19%), business (17%), office work (11%) and tailoring (3%).

· Majority of 86 percent  belonged to small family and only 3 percent belonged to large family constituting seven members in the family.

· The earnings of more than Rs.7500 per month identified among 47 percent of the selected subjects were belonged to high income family.

B. HEALTH STATUS OF DIABETICS
· First order of hereditary was one of the causative factors in 27 percent of the diabetic subjects. 
· For the past 5 years 56 percent of  them were suffering from diabetics.
· Twenty six  percent of the subjects had diabetes more than 10 years.

    This indicates the need for screening the health status and enabled them    

    to know their individual problems.

· The complications like chest pain, heart burn, eye problem, asthma, skin problems were identified among 3-11 percent.
· Leg pain was the predominant complication found in 36 percent of the selected subjects, followed by hypertension which was identified in 14 percent.
· However the complications are persisted for more than 3 years among 11 percent of the subjects who were affected by diabetes for more than 7 years are between 1and 5 years.
· C. MANAGEMENT OF DIABETES
· In Group I, 22 percent of the diabetics were taken allopathy as first medication for their treatment and they discontinued it and now they are going for herbal medication with a  inclusion of  the functional foods.
· In Group II, 19 percent of the diabetics were taking allopathy as first medication and they continued along with functional foods.
· Eighty six percent of the selected diabetes expressed that herbal medicine does not have any side effects.
· Fifty  percent of the diabetics realized that herbal medicine for  diabetes does not require any elaborate dietary changes.
D. PERSONAL HABITS OF THE SELECTED SUBJECTS 

· Only 12 percent of the selected subjects were consumed alcohol and the rest 88 percent did not consume alcohol.
· Eighty seven percent of the subject did not smoke. Among the Smokers only minimum of 13 percent had the habit of smoking cigarette/beedi and the number of packets smoked per day ranged from ½ packet to 3 packets.
· Exercise was not followed by 33 percent of the selected subjects but 39 and 22 percent of them were doing slow walking and brisk walking respectively.
E. DIET AND DIABETES
· Among the selected diabetics 16 percent were vegetarians and 84 percent were non vegetarians.
· All the 36 diabetics were following three meal patterns.
· Calorie contributing foods such as roots and tubers and sweets were mainly avoided by 33 and 9 percent of the diabetics respectively. This may be one of the factors in raising the blood glucose levels.
· Forty two percent of the selected diabetics were restricting sweets as per the advice of the medical practitioners.
· It is noted that 36 percent of the subjects were not restricting any food. 

· For cooking purpose 69 percent of the subjects were using sunflower oil and the quantity consumed per day ranged between  30 and 50 grams. This is a surplus quantity than their recommended dietary allowances of ICMR.
F. NUTRITIONAL STATUS OF THE SELECTED DIABETICS

· The intake of pulses (-19), green leafy vegetables (-73), other vegetables, (-53), fruits (-68) and milk and milk products (-230) showed deficit compared to the recommended allowances of ICMR in all the three groups. 

· The cereal consumption (+300) was more than the recommended allowances (ICMR) in Group I.

· The mean consumption of fats and oils, (+29) meat, fish and egg (+9) is higher than the required values (ICMR).  This may be attributary factor for diabetes. 

· The mean energy values (+300) were higher than the required values found in Group I male diabetics.

· The mean fiber intake (-10) was deficit, as against the required values  in all the three groups.

· The mean Protein intake (+3) is higher than the required quantity in Group I & III male diabetics and was deficit (-4) in Group II and Group III female diabetics.

The intake of fat, protein and energy was surplus when compared with their recommended values where as the there was more deficit in fibre intake in all the three groups. It can be concluded that the lesser fiber intake and increased fat intake may be and attributory factors of diabetes.  

G. IMPACT OF SELECTED FUNCTIONAL FOODS ON DIABETES

· The Group I and Group II subjects showed a reduction in both fasting and post prandial blood glucose level which is significant at P > 0.01 level.

‘Winning the race against diabetes through an alternative way’ is possible through the functional food remedy.  The  sugar destroyer (Gymenema Sylvestre), fenugreek (Trigonella Foenum Grallccon), and Jambu seed  (Eugenia Jambolana) showed an antidiabetic effect on the Group III diabetics. 


The antihyperglycemic effect was found to be at maximum when the functional foods are given along with the special components namely Nagapashpam,  Tripangapashpam, Holorrhoea Antidysentrica (connessi tree) by the medical practitioner, to Group I Diabetics.


The selected functional foods when taken along with oral hypoglycemic drugs helped the diabetics to maintain blood glucose level at a normal value without fluctuations.  The dosage of the oral hypoglycemic drugs can be reduced and the functional foods can be taken as complementary therapy. 


After a control of blood glucose level at a normal range for a long period, slowly the oral hypoglycemic drugs can be reduced and only the functional foods alone can be taken for the diabetes management.
SUGGESTIONS FOR FUTURE STUDY

· The antidiabetic effect of Nagapashpam,  Tripangapashpam and Holorrhoea antidysentrica can be studied.

· The newly diagnosed diabetics can be given only with the selected functional foods without hypoglycemic drugs can be investigated. 
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INTERVIEW SCHEDULE
Name of the Investigator 

:
T. THILAGAVATHI 
Name of the Interviewee

:


Address



:

SOCIO ECONOMICD STATUS:
Age




:
Sex




:
Male
  

Female 


Educational Status


:



Marital Status 


:
Married 
          Single



Occupation



:

Income



:

Family background 









HEALTH STATUS                                      :
How long are you diabetic
          :

Type of diabetes 



:

NIDDM  


IDDM  


Initial blood glucose level before treatment :

Causes : (i) heredity 
(ii) consumption of highaxlocies foods 

Complications if any:

a. Chest pain
  f.  Arthritis  



 

b. Heart burn 



 
g.  Skin disorders      
      

c.  Gastrointestinal disturbances       h.  Insomnia

d.  Bye pass surgery                         i.  Gall stones 

e.  Hypertension



Duration of complication: 


First medication undertaken for diabetes.

a.  Allopathy
b.  Herbal medicine

c.  Naturopathy
d.  Siddha 

Are you continuing the same medication.

Yes   
  

Female 


Reason specify 

Reason for undergoing Herbal medicine:

a.  Pears opinion

b.  Free from side effects

c.  Other – specify 

PERSONAL HABITS:
Do you consume Alcohol    
:                      Yes
   No 


If yes

	Quantity
	Frequency

	
	Daily
	Weekly
	Occasionally

	
	
	
	



Do you Smoke?


   Yes                           No 
If yes:

	Type
	Frequency
	No. per day

	
	Daily
	Rarely
	

	Cigarettes


	
	
	

	Beedi 


	
	
	


Do you Exercise Regularly?
        Yes


    No            

If yes:

Mention the type of Exercise 

a.  Waling   -  Slow                    b.  Jagging         c.  Yoga

d)  Cycling 

                   -  Brisk  


Direction of Exercise?

DIETARY PATTERN:
Are you  a  
-  Vegetarian


                                 Non vegetarian 

Meal pattern:

a.  Two meal

b.  Three meal

Details of consumption of food/meal pattern/before medication:

Day  I

	Sl. No.
	Timing
	Food item
	Amount

	
	
	
	

	
	
	Day  II
	

	
	
	
	

	
	
	Day  III
	

	
	
	
	


CONSUMPTION OF FOOD DURING MEDICIATION:
	Sl.No.
	Foods Avoided
	Foods taken

Liberaly
	Foods Restricted 
	Reason 

	
	
	
	
	


Details about oil consumption :

	Sl.No.
	Name of the oil
	Quantity purchase per month
	Quantity used

Per day

	
	
	
	


Details about Non-vegetarian food consumption: 

	Sl.No.
	Type of fleshy food
	Frequency of purchase
	Quality purchased
	Quality consumed

	
	
	Daily
	Weekly
	Rarely 
	
	

	1.
	Chicken
	
	
	
	
	

	2.


	Mutton
	
	
	
	
	

	3.


	Fish
	
	
	
	
	

	4.


	Egg
	
	
	
	
	

	5.


	Organ meat
	
	
	
	
	

	6
	Beef/ Fork          
	
	
	
	
	


ANALYSIS OF BLOOD GLUCOSE LEVEL

ENZYMATIC COLORIMETRIC TEST (GOD – POD)

SAMPLE

Serum, plasma, liquor and urine.

Serum and plasma stability: 7 days at + 2 to 8ºC

REAGENT PREPARATION


Dissolve enzyme reagent with volume of diluent as specified on the enzyme vial.

STABILITY


Working Reagent is stable for 60 days at 2 - 8ºC (Store protected from light).

AUTOMATED PARAMETERS

Wavelength
505 nm

Reaction Type
End point

Cuvette
1 cm light path

Reaction Temperature
37ºC

Reaction Type
Increasing

Measurement
Against Reagent Blank

Sample/Reagent Ratio
1 : 100

Incubation
15 minutes

Maximum Blank Absorbance
0.30

Low Norma at 37ºC
60 mg/dl

High Normal at 37ºC
110 mg/dl

Linearity at 37ºC
500 mg/dl

MANUAL PROCEDURE

PIPETTE INTO TEST TUBES

	
	BLANK
	STD
	SAMPLE

	Sample
	-
	-
	10µl

	Standard
	-
	10µl
	-

	Reagent
	1000µl
	1000µl
	1000µl


Mix & Incubate for 15 min. at 37ºC or 30 min. at R. T. Measure absorbance of Sample (AT) and Standard (AS) against Reagent Blank at 505 nm. The colour is stable for 30 min. at R. T.

CALCULATION AND LINEARITY

Total Glucose (mg/dl) = AT/AS * conc. Standard

The method is linear upto a concentration of 500 mg/dl. Dilute samples above this concentration 1 : 1 and multiply the result by 2.

REFERENCE VALUES

Serum-plasma
:
60 – 110 mg/dl

Liquor
:
45 – 80 mg/dl

Urine
:
< 0.5 g/24 h

QUALITY CONTROL

Accutestrol N – H

NOTES

· In case of urine, samples should be diluted 1 : 10 and the result multiplied by 10.
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