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INTRODUCTION
“The day will come when nations will be judged not by their military or economic strength nor by the splendour of the capital cities and public buildings but the well – being of their people; by their levels of nutrition, health and education”.

- UNICEF, 1998.
Health is fundamental to an abundant life and national progress.  Sound health is within the reach of every one, provided the individual is willing to adopt a sensible pattern of living.  Among the several factors which influence the quality of living, nutrition is the single most important factor in the promotion and maintenance of health.

Optimum nutrition is possible when energy and all the nutrients required by the body are provided in adequate levels. Of the different nutrients essential for human life, fat is one of the essential components and performs several functions in the body.

Oils are used in cooking, to act as a heat transfer medium.  Cooking in Fat also ensures relatively high temperature at which the contaminant microorganisms in food get destroyed and the food is disinfected.  Oils and Fats gelatize starches in cereals, pulses and vegetables and help in releasing solubilising flavours. Oils and Fats also improve the shelf-life of food and provide it with structure and taste. Feeling of satiety too is provided by Oils and Fats. Further Fats and Oils are attractive and play key roles in food and nutrition. 

India is an agriculturally unique country, in the sense that all major and a number of minor oil seeds, including non-conventional oil seeds, are cultivated and commercially exploited to produce edible oils for optimum utilization. It is also able to export the oil seeds and their products since 1965. When the domestic production of edible oil in the country is not sufficient to meet the edible oil requirements of the population,  it becomes an importer of edible oil from other neighbouring countries.  It is necessary to emphasize the market demand of domestic oil seeds in the country. 

· The demand is created by the increase in population and failure of oil seed production to keep pace with it and 

· Increase in consumption of oils and fats to an optimal level with improvement in the socio-economic condition of the population.

Inspite of the fact, that, production of edible oils almost doubled from 3.8 million tons in 1985-86 to 7.4 million tons in 1994-95, the gap in demand and supply still persists.

To overcome the edible oil crisis, a series of measures have been taken to increase the production of indigenous edible oil in the country. The most important step was the establishment of Technology Mission on Oil Seeds by the Government of India, which had undertaken several projects and policy decisions to increase the availability of Oil  (Devadas, 2001). The Government of India imported Palm olein and Palm Oil from Malaysia, which constitute the bulk of oil imports. Malaysia is now the largest producer and exporter of palm oil in the world (MPOPC, 2002).

Today, promotion of Palm Oil production through Oil Palm cultivation is being undertaken in several parts of India by both Private and Government agencies. In Tamil Nadu, the Department of Agriculture has formulated a massive long term project to cultivate Oil Palm in various parts of the state. There is an urgent need to look into the future perspectives in terms of production, utilization and acceptability of Red Palm Oil based preparations, safety, nutritional advantages, health benefits cost effectiveness and popularization. 

Similar to other common Edible oils and Fats, Palm Oil is easily digested, absorbed and utilized in normal metabolic processes. Oil Palm is consumed worldwide as cooking oils and also constituents of margarines and shortenings. Palm Oil carries a number of other nutritional advantages. In many areas of the world, apart from a major source of energy, it is also a source of nutrients from fat. Present day guidelines on human nutrition suggested that dietary fat should be made up of approximately equal amount of Saturated Fatty Acid (SFA), Mono Unsaturated Fatty Acid (MUFA) and Poly Unsaturated Fatty Acid (PUFA) in a ratio 1:1:1. It is also suggested that the desirable PUFA/SFA (P/S) ratio should be about 0.8 t0 1.0. The linoleic (n=6) and alpha–linolenic (n=3) acids should be included so as to provide an n-6/n-3 around 5-10 (Devadas, 1997). Naturally occurring vegetable oil has such a combination of fatty acids for the optimum health. Palm Oil contains a mixture of PUFA, MUFA and SFA. The relative concentrations are 44% oleic acid, 10% linoleic acid, 40% palmitic acid and 5% stearic acid. Although Palm Oil exhibits slightly higher level of saturated fatty acid among vegetable oils, no other vegetable oil has this perfect 50:50 balance of saturated and unsaturated fatty acids as Palm Oil. Hence, it is a unique edible oil, suitable for maintaining good health (Edem, 2002).

 In the triglyceride molecules of palm oil, palmitic acid predominantly occupies the alpha position and the unsaturated fatty acids the beta position (75%). It is reported that saturated fatty acids such as palmitic acid and stearic acid have hypercholesterolemic effect, when they are in the beta position in the triglyceride molecules, as in lard and coconut oil, than in the alpha position. This positional arrangement has been considered a factor responsible for the hypocholesterolemic effect in Oil Palm                        (Ong and Goh, 2002).

Recent studies evaluating Palm Oil’s effect on blood lipids and lipoprotein suggest that, diets incorporating Palm Oil as the major dietary fat does not raise plasma total and LDL cholesterol levels to the extent expected from its fatty acid composition. Palm Oil is endowed with a good mixture of natural antioxidant and together with its balanced composition of the different class of fatty acids makes it a safe, stable and versatile edible oil with many positive health and nutritional attributes                     (Chandrasekharan, 1999).

Crude Palm Oil (unprocessed) and Red Palm Oil (minimally processed) naturally contain tocopherols, tocotrienols (vitamin–E) and carotenoids (provitamin–A) which gives the oil its red colour. High carotenoid content of Red Palm Oil enhance immune system and protects against vitamin–A deficiency and also significantly increase plasma concentration of ( and ( carotene, lycophene and ( tocopherol.                 (Zhang et al., 2003).

The other health benefits of Red Palm Oil are, the protective role in cancer (anti–cancer), cellular aging (anti–aging), atherosclerosis, arthritis which makes it a special oil (Sundram et al., 2003). 

The raw oil has micronutrients in an unique manner to promote health and prevent diseased conditions. Unfortunately, high proportion of these micronutrients are eliminated in the processing, refining, bleaching and deodourising.

 Now, many advanced Patent Technologies developed by Palm Oil Research Institute of Malaysia (PORIM) are applied to retain more than 80 per cent of carotene and Vitamin–E originally present in Crude Palm Oil and meet all the fully refined edible oil specifications (Unnithan, 1996).

Apart from these nutritional facts, food uses of Red Palm Oil are equally impressive. It can be used as a cooking oil, shortening and margarine with a high solid glyceride content. Palm Oil gives a desired consistency without hydrogenation. It is resistant to oxidation and therefore has a good shelf life and is suitable for hot climates and also possess properties that are desirable in cakes and other bakery products (Nandini and Archana, 2004).

Knowing the nutritional significances and health benefits of Red Palm Oil, it is necessary for the women to have adequate and appropriate nutritional knowledge. Nutritional knowledge of women is the significant factor in determining the health of her family. In many households, even the available resources are not properly utilized, due to the lack of nutritional knowledge of the mothers (Vijayalakshmi and Amirthaveni, 2000).

A nutritionally adequate diet including correct proportion of Fats and Oils is essential for optimal growth and development of an individual among the various stages of life cycle. Childhood and adolescence are periods of continuous growth and development and therefore need extra care to promote and maintain their health and nutritional status. At the same time, the changes in life style and food habits of adolescents affect nutrient intake and lead to deficiency diseases (Krause, 2004). Adolescent girls with poor nutrition, grow poorly, become stunted and are more likely to give birth to low birth weight babies. If those infants are girls, they are likely to continue the cycle by being stunted in adulthood. So the optimum nutritional status of young women can be considered as an indicator of family nutritional status, thereby national development.

Keeping all these facts in view, the investigator decided to undertake an earnest effort to explore the possible food recipes in South Indian food preparation and identifying its nutritional advantages.

Hence the investigator undertook the study on “Acceptability of Red Palm Oil in food preparations and its effect of supplementation on nutritional status of selected adolescent girls (13-15 Years)”. The specific objectives of the present study are 

1. Identify the commonly used food items in urban and rural areas of Coimbatore

2. Conduct acceptability trials for selected preparations using Red Palm Oil and compared with refined groundnut oil and sunflower oil

3. To find the nutritional knowledge of the selected rural and urban women in Coimbatore before and after imparting nutrition and health education and knowledge gained and  

4. Evaluate the effect of supplementation of Red Palm Oil on the nutritional status of the selected adolescent girls.

II. REVIEW OF LITERATURE
The literature pertaining to the study on  “Acceptability of Red Palm Oil in food preparations and its effect of supplementation on nutritional status of selected adolescent girls (13-15 Years)” is discussed under the following headings:

I. Role of Fats and Oils in Human Nutrition and Health Issues

II. Acceptability of Red Palm Oil in Food Uses

III. Nutritional Significance of Red Palm Oil 

IV. Health Benefits of Red Palm Oil 

V. Importance of Nutrition Education for Women and 

VI. Effect of Supplementation of Red Palm Oil on Nutritional and Health Status.

I. Role of Fats and Oils in Human Nutrition and Health Issues 


Proper nutrition at all stages of the life is essential for healthy and productive life in a country where a majority of the population consume predominantly cereal based diet. It is essential to emphasize the need to eat a balanced diet consisting of variety of foods. Better dietary practices not only promote health but also prevent nutritional disorders and chronic degenerative diseases. Hence, there is a need to choose foods from all the food groups.


Fats and oils occupy a prominent position among the foods we eat. Fats are concentrated source of energy providing 9kcal/g and are made up of fatty acids in different proportion of essential fatty acid (Dietary guidelines for Indian, 2004).

Diet surveys by National Nutrition Monitoring Bureau (NNMB) in 10 States of India shows that the daily intake of visible fats vary from 3 – 20g / day per consumption unit in rural India. In many states, as much as quarter of population may not have any visible fat at all in their diets. In urban areas, middle and upper income groups have daily intake of visible fat that range from 20 – 42g and the average intake of the urban dwellers are much higher than in rural areas. Based on current production of edible oils and fat in the country, the per capita availability works out to only 15 – 17g/day, made up of 10 - 12g vegetable oils, 3g of vanaspati and 2.5g of ghee. These low intake of fat, reflects both the low availability of edible oil and fat in the country and the low purchasing power of the people (RDA – ICMR, 2002).


A balanced diet should provide around 60 – 65 per cent of total calories from carbohydrate, preferably starch, about 10 – 15 per cent from protein and 15 – 25 per cent from fat (Kelly, 2003 and Dietary Guidelines for  Indian, 2004).


An adult man consuming 2400 Kcal of energy, requires a minimum of 40g of visible and invisible fats. In a typical Indian diet, which is cereal based, about 20g is obtained as invisible fat. Therefore, a daily intake of 20 g of visible fat is needed. At the same time, diet providing more than 30 per cent calories from fat increases the risk of Cardiovascular Diseases especially atherosclerosis (Ghafoorunissa and Krishnaswamy, 1996). This means that daily visible fat intake should be kept below 50g /day (ICMR – RDA Report, 2003).


Lipids - fats and oils are important dietary constituents not only for their high energy value but also of the fat soluble vitamins and essential fatty acids (Sri Lakshmi, 2003).

In the body, fats serve as an efficient source of energy both directly and potentially when stored in adipose tissues. They serve as thermal insulators in the subcutaneous tissues and around certain organs, and non-polar lipids act as electrical insulators, allowing rapid propagation of depolarization waves along myclinated nerves (Krause, 2004).

Lipids also play a vital role in the satiety value of a food. The feeling of satisfaction that we derive from fat, the way it “sticks to our ribs” is the result of numerous physiological reactions. The length of time, the food stays in stomach is one reaction that gives a feeling of satisfaction and delay the onset of hunger. Fat slows down the rate at which the food leaves the stomach and thus increases the satiety value of food (Antia, 1999).

Fats serve as a vehicle for fat soluble vitamins like vitamin–A and E and carotene and also promote their absorption. They are also sources of polyunsaturated fatty acids. It is necessary to have adequate quantity and quality fat with sufficient polyunsaturated fatty acids in the diet for meeting the requirements of EFA (Sri Lakshmi, 2003).

PUFA
 are essential components of cell membranes, while n-6 PUFA is predominant in all cells. The nerve tissues have high level of n-3 PUFA. An appropriate balance of these two PUFA namely linoleic acids and alpha – linolenic acids are essential for the functioning of vascular, immune, nervous and renal systems and for early human development                      (Wardlaw, 1999).

Combination of proteins and lipids is known as lipoproteins and are important cellular constituents, occurring both in the cell membrane and in the mitochondria within the cytoplasm, and serves as a means of transporting lipids in the blood (Health Action, 2003).

Lipoproteins are classified according to their density as Very Low Density Lipoprotein (VLDL), Low Density Lipoprotein (LDL) and High Density Lipoprotein (HDL). The protein moiety of lipoprotein is known as apoprotein. The protein content in chylomicron is 2 per cent VLDL, 9 per cent LDL and HDL 50 per cent. HDL has a higher amount of protein and therefore is heavier than the other lipoprotein. The triglyceride content in chylomicron is 86 per cent VLDL, 51 per cent LDL and 10 per cent HDL. In the same way, there is difference in the amount of phospholipid and cholesterol content of the different protein (Frank, 2003).

The main role of LDL to transport cholesterol to peripheral tissues and so is also responsible for high serum cholesterol level, which in turn causes the deposition of cholesterol in arteries throughout the body. Elevated level of LDL is considered as a risk factor for cardiovascular disease (William, 2002). 

HDL on the other hand transports cholesterol from the arteries and peripheral tissues to the liver for excretion from the body. This function of HDL reduces the chances of getting cardiovascular diseases (Ghafoorunissa and Krishnaswamy, 1996).

Fats have several nutritional and psychological roles related to the maintenance of health. It is not the perfect nutrient to include, not should be removed from the diet entirely. Hence, it is essential to have correct knowledge regarding roles of fats and oils in healthy diet. This helps to overcome the occurrence of many nutritional disorders and chronic degenerative diseases especially among adult population. Obesity is more common health problem in adult population. Dietary fat promotes obese because it is palatable, produces less satiety with more energy and it induces more efficient metabolism (Whitney and Rolfes, 2002).

This widely prevalent form of malnutrition results from a high intake dietary fat which promotes more obesity than carbohydrate or protein of same energy value. The efficiency of nutrient utilization is higher for fat than for carbohydrate or protein. High fat feeding tends to increase rather than decrease energetic efficiency (Jequier 2002).

Felber (2002) emphasized the factor that dominates in obesity is the permanent evaluation of plasma free fatty acids and predominant utilization of lipids by the muscle, inducing a diminution of glucose uptake and therefore, insulin resistance.

According to Buison et al. (2002), not only quantity of fat, but also the type of fat used will produce different effects on body weight and metabolism. It is well known that diets rich in fat are generally associated with the development of various degenerative diseases (Smith et al., 1998 and Hill et al., 2000).


Dietary fats influence the onset of Type II – NIDDM but the data indicated that Total Fat, Saturated Fatty Acid (SFA) and Mono Unsaturated Fatty Acid (MUFA) intakes are not associated with risk of Type II diabetes in women. In contrast Trans – Fatty Acids (TFA) increase whereas Ploy Unsaturated Fatty Acids (PUFA) reduce the risk of Type II diabetes                           (Solomons, 2001).

Several epidemiological data revealed that excess of body weight, large fluctuations in body weight at some point earlier in life represent an independent risk factors for occurrence of Type II diabetes and hypertension, the two major contributory factor to cardiovascular diseases                           (Dulloo et al., 2003).

In diabetes, blood lipids are increased and contributed to have premature or accelerated process of atherosclerosis. CVD is the major contributing factor to morbidity and mortality and especially mortality in Diabetes (Raghuram et al., 2003)

Hypercholesterolemia stands as a major cause of atherosclerosis as higher the cholesterol level, higher is the risk of CVD. High plasma cholesterol, high LDL and high triglyceride are important risk factors for atherosclerosis. HDL is antiatherogenic, hence a low HDL is more atherogenic,  LDL is highly atherogenic whereas the atherogenicity of VLDL is still debated. Reducing plasma cholesterol concentration is generally considered as an effective measure for reducing the risk of CVD (Jeyanthi and Nithya, 2003).

High intake of fat for a longer period leads to have fatty plaques on the inner walls of the arteries. Gradually the lumen through which the blood flows is narrowed and the heart must work harder to pump the blood through arteries (crying heart). This condition serves the individual to have a heart attack. If the blood vessels of brain are affected due to fatty substances, the person will get stroke or cerebrovascular accident (Kelly, 2003). 

These ways fat plays an important role in maintaining an ideal body weight, body fat and normal level of lipids. The control of these aspects help in the prevention of obesity, diabetes, hypertension and hyperlipidemia and other cardiovascular diseases (Mehta, 2004).

II. Acceptability of Red Palm Oil in Food Uses


Red Palm Oil is extracted from the fleshy orange red mesocarp of the fruits of the Oil Palm tree for thousands of years. Palm Oil is light yellow to orange red colour. Ninety percent of Palm Oil is used as edible oil at domestic and commercial level.

Approximately 55 per cent of the world’s population consume liquid vegetable cooking oil and the remaining 45 per cent  consume solid cooking fats. The later group used to consume butter and ghee, which come from animal sources and are high in cholesterol and triglyceride which are perceived to have negative effect on the heart. At the same time, many vegetable oils have been modified to resemble butter and ghee products and used in food preparations. The main modification process is hydrogenation of liquid oils such as soyabean, rapeseed and sunflower oils. However, hydrogenation gives rise to unhealthful trans-fatty acids. The natural solid – fat fractions of palm oil containing palmitic fatty acids render palm oil a suitable trans-free main ingredient in margarines, shortenings and vanaspati. Further more, palm – based blends provide the desirable polymorphic crystal forms for the required texture and melting characteristics in a variety of margarine (Ong and Goh, 2002).

Red Palm Oil is an excellent general purpose household cooking oil and is very popular in many tropical and sub-tropical countries. It is the second largest source of vegetable oil in the world. It’s unique physico–chemical properties characterized to be an edible oil (Nandini and  Archana, 2004).

Red Palm Oil, with its moderate linoleic acid content, very low linolenic acid content and high level of natural antioxidants, is admirably suited for direct use in most frying operations. It does not undergo much oxidate damage at a temperature of 180oC, unlike other vegetable oils with a high linoleic acid content.  It can be used for frying domestically, in restaurants and in snack-food manufacturing units (www.ruchihealth.com).

Owuor, 2002 stated that it is extremely stable to high temperature especially during frying. It has a lesser tendency to smoke, foam or form sticky unhealthy polymers.  Since, the oil itself is blend, it helps to bring out the aroma of the food cooked in it, thereby helping to maintain traditional taste and preferences.  Red Palm Oil is also an excellent partner for blending with other vegetable oils and fats.

 For home cooking, palm olein is suitable for shallow pan frying as well as deep fat frying. The oil is reused several times. Consumers in temperate countries may observe cloudiness in the oil, when the temperature drops below 200C. This crystallization occurs at lower temperature for PUFA. (Ong and Goh, 2002).

Most of the oils become rancid from exposure to heat, light and oxygen.  Red Palm Oil is naturally protected by its high level of Vitamin–E  - anti oxidant content. It has a natural resistance to oxidation and rancidity and has a good shelf life (Nandini and Archana, 2004).

It can be safely used for cooking and in fact, a study examining the cooking of Red Palm Oil at high temperature showed that it does not have an adverse effect on blood lipids. The production of vanaspati (hydrogenated vegetable oil) is the major industrial use of vegetable oil in India. Current production is around 8,00,000 tons a year. Substituting Red Palm Oil release a significant quantity of conventional vegetable oils for other uses. Red Palm Oil has certain advantages for this purpose, such as the fact that it does not need hydrogenation. Unfortunately hydrogenation process produces trans–fatty acids, which plays a major role in disease conditions (Benade, 2001).

Recently Red Palm Oil is used as a common ingredient in the ice cream manufacturing.  Milk fat, the traditional fat ingredient in ice cream is replaced by palm oil in combination with palm kernel oil.  A smooth ice cream with excellent eating qualities is easily produced by this substitution. A fat blend comprising palm oil, palm kernel oil and other fats are used to replace milk fat in non-dairy creamers or coffee whiteners.  This also offers advantages in terms of products shelf-life and convenience                     (Begin et al., 2001).

By optimising the fractionation conditions, several grades of palm mid-fractions with different solid-fat content and melting characteristics are produced.  These have applications in the confectionery industry in which they replace cocoa, butter partially or wholly.  These cocoa-butter replacers or substitutes are well accepted today (Kritchevsky, 2000).

There are several potential applications for these fractions to be used as ingredients in the food industry. There is no doubt that this new natural product will gain importance in the International Oils and Fats Market as well as in the introduction of food industries (Unnithan, 1996). 

Palm Oil and Palm Kernel Oil are highly suitable for manufacturing margarine.  Palm Oil with beta-carotene help to produce margarines naturally coloured. This is of special interest in India, where the artificial colouring of margarine is prohibited. These margarines can be used at the table as well as in the baking industry (www.unu.edu/unupress/food).

More than 50 per cent of the world’s consumption of fats and oils is in the form of solid fats.  The use of solid fats is a necessity especially in the making of biscuits, breads, buns, cakes and pastries.  Solid fats made from Red Palm Oil, however, do not require hydrogenation and thus fats are free from trans fatty acids and are highly suitable for baking purpose.

Red Palm Oil is also widely used as a bakery shortening, in confectionery, in dairy products such as ice cream, coffee whiteners and different types of milk. In some of these applications, it is used as a substitute for cocoa butter, saving the use of imported cocoa butter            (Benade, 2001).

The Indian Nutrition Advisory Committee on Palm Oil has recommended several projects to promote the use of Palm Oil in the food industry, particularly in the manufacture of vanaspathi and margarine (Nutrition briefs, 2004).

III. Nutritional Significance of Red Palm Oil 

Significant progress in understanding the nutritional properties and health benefits of Red Palm Oil and its fraction’s has been achieved in recent years. This has been the result of more than 150 nutritional trials in both animals and human models (MPOPC, 2001).

There is considerable concern about the role of dietary fats in human and animal nutrition. Red Palm Oil contains almost equal amount of saturated and unsaturated fatty acids.  It contains negligible amount of hypercholesterolemic fatty acids – lauric (12:0) and myristic (14:0) acid.  It is moderately rich in the hypocholesterolemic monounsaturated oleic acid (18:1) and has adequate amount of linoleic acid (18:2).  Besides, it is an excellent source of beta carotene (provitamin–A) and vitamin-E. Red Palm Oil also carry linoleic acid predominately in the second position, which flavours absorption and availability for use in the body (Edem, 2002). 

The presence of high level of PUFA makes it nutritionally attractive. Red Palm Oil has composition that is about 51 per cent ‘saturated fat’ and 49 per cent ‘unsaturated fats’.  It contains equal proportion of saturated fatty acids and unsaturated fatty acids. The unsaturated fatty acids are made up of 44 per cent palmitic acid and 5 per cent stearic acid.  The unsaturated fatty acids consist of 39% oleic acid (monounsaturated) and 10 per cent linoleic acid (polyunsaturated).  The fatty acid composition is entirely different from the Palm Kernel Oil. Palm Oil from the fruit of the palm is physically and chemically different from palm kernel oil which is received from the seed (Nutrition briefs, 2004).

Since, it is a dietary oil of vegetable origin, it is essentially free of cholesterol. Its natural fatty acid composition also requires minimal chemical modification for use in a large variety of food formulation. This is advantageous over other liquid edible oils that require hydrogenation (resulting in the formation of trans - fatty acids) which damage the human health (Nandini and Archana, 2004).

Human feeding studies and epidemiologic data showed that palm olein do not ordinarily raise blood cholesterol level in direct comparison with olive or canola and peanut oils. In several studies, blood cholesterol was reduced from entry values and palmitic acid (16:0) was found to be equivalent to oleic acid (18:1) as it affects cholesterol metabolism. A balance between linoleic (18:2) and palmitic (16:0) acids are required to maximize HDL level (Ong and Goh, 2002).

According to Hornstra (2003), Trans fatty acids produced during the hydrogenation of vegetable oils have consistently been reported to raise the atherogenic LDL – cholesterol and reduce the beneficial HDL – cholesterol.

Grundy (1990) concluded that trans – monounsaturated fatty acids definitely raise LDL cholesterol level, in a manner, similar to that of the cholesterol raising saturated fatty acids.  The Trans-fatty acids on serum lipoprotein increase the ‘bad’ LDL – cholesterol level and lowers the HDL – cholesterol level.

Human clinical trials shows that palm oil enriched diets do not raise blood cholesterol level in human beings compared with diets enriched either with saturated or unsaturated edible oils. On the contrary, Palm Oil diets are noted to increase High Density Lipoprotein (HDL) cholesterol and beneficially modulate the Low Density Lipoprotein (LDL). High Density Lipoprotein (HDL) cholesterol ratio is protected against the onset of CVD (Ghafoorunissa, 2003).

Analysis shows that alpha and beta carotenes constitute approximately 90% of the total carotenoid content. Carotenoids impart a rich orange – red colour to the raw oil. More than 89 per cent of the carotenoids are still retained in the specially – refined product called the “Red Palm Oil” (MPOPC, 2001).

Unrefined palm oil, which is a traditional food in West Africa and certain parts of Brazil, is rich in carotenoids. The main component is beta carotene, a precursor of vitamin–A and is a biological anti-oxidant. The normal process of refining Red Palm Oil removes the carotenoids from Palm Oil. However, Red Palm Oil products which retain most of their original carotenoids, are now becoming more widely available (NFI, 1996).

Crude Palm Oil is one of the richest natural plant sources of carotenoids with concentration of 500 – 700ppm. It has 15 times more retinol equivalent than carrots and 50 times more than tomatoes. No other vegetable oil contains carotenoids in significant quantity like Red Palm Oil (Wagt, 2001).

Red Palm Oil contains high concentration of beta and alpha-carotene, which make up approximately 90 per cent of its total carotenoid content. Impor56tantly, Red Palm Oil is one of the few excellent dietary sources of alpha – carotene, which has more powerful anti-cancer effects than beta-carotene (Sivan et al., 2002).

A study conducted in India showed that Indian school children who were fed with supplementary snacks, prepared with 3 gram of Red Palm Oil for 60 days showed a significant increase in serum retinol level, almost two fold (Jayakumar, 2001).

The unique characteristics of Red Palm Oil being its richness in both natural carotenoids and vitamin E as Tocopherol and Tocotrienol. Red Palm Oil has higher bio-availability of anti-oxidant nutrients (proportion of nutrients that are used by the body) than other vegetable sources. It is a particularly important dietary oil for people who are not taking an excellent vitamin E supplement (Edem, 2002).

Red Palm Oil offers a natural plant source of carotenoids in terms of retinol (provitamin–A) equivalents. It contains about 500 – 700ppm carotenes and about 1000ppm of vitamin–E (Unnitham, 1996). Red Palm Oil is once again unique because of it tocopherol and tocotrienol and beta carotene content.

IV. Health Benefits of Red Palm Oil 

Dietary Palm Oil lowers the total blood cholesterol and “bad” LDL cholesterol but increases the “good” HDL cholesterol effects that are accepted to be beneficial against cardiovascular diseases. Thus, Palm Oil does not behave like a saturated fat, although it contains almost equal proportion of saturated and unsaturated fatty acids. All the nutritional data show that palm oil behaves like unsaturated fat and are good for health  (Ong and Goh, 2002).

Cardiovascular disease is responsible  for about 40 per cent of death in developing countries and remains the most important cause of early invalidity, professional inactivity and premature death. The most effective treatment recommended for elevated serum cholesterol by dietary means is to replace foods high in saturated fats with those high in PUFA (Amirthaveni and Vijayalakshmi, 2003). 

Red Palm Oil, like other vegetable oils, contains tocols that act as natural biological antioxidants.  Tocols have a number of health promoting biological functions. Together with carotenoids, they act as antioxidants to protect tissues and membranes from free radical damage and to prevent lung and oral cancer and the damaging effects of environmental toxins.  The tocotrienols in palm oil have beneficial effects on blood cholesterol and platelet aggregation (Zhang et al., 2003).
Sundram et al. (2003) opined that vitamin–E reduces LDL cholesterol and triglyceride, raise “good” HDL cholesterol thereby reduces risk of heart attack and lowers the risk of developing cataract.

Caroll et al. (1995) pointed out that gamma tocotrienol is three times potent in stopping growth of human breast cancer cultured cells than tomoxiten (a widely used drug in treatment of breast cancer).  When used together with tomoxiten, it was found to be 45 times more potent.  In comparison, tocopherols found to have no effect on breast cancer cells (www.healthfinder.com.2004). It is highlightened that Red Palm Oil is a rich source of Vitamin–E particularly tocotrienol which protects cellular membranes from free radical catalyzed lipid peroxidation. It also suppress the synthesis of cholesterol in liver and lowers blood cholesterol level. The vitamin-E in Red Palm Oil inhibits human platelets from ‘sticking’ to each other. Other evidences showed that Red Palm Oil in diet either increases production of prostacyclin (hormones that prevents blood clotting) or decreases the formation of blood clotting hormone (Thromboxane).

Vitamin–A is required for normal development and growth.  It plays a role, in many metabolic processes in many cells, but its best known function is in the eye as an important participant in visual process and protects against vitamin–A Deficiency. Vitamin–A plays a part in reproduction through the synthesis of sexual steroids. Differentiation of cellular epithelium, regulation of cell division, genetic regulation, enhancement of immune response and in all stages of long development (Gopalan, 2002).
V.  Importance of Nutrition Education for Women

Nutritional knowledge of women is one of the most significant factors in determining the health of her family. In many households, even the available resources are not used properly due to lack of nutritional knowledge of the mothers.

Ghosh (1996) pointed out that nutrition campaign makes mothers to realize the importance of nutritious foods for the promotion of health of their children. Sound nutrition knowledge lead to optimum nutrition, which result in good health, high working capacity, high work output, high income and high standards of living, ultimately helping in attaining sound nutritional knowledge and practices (Galleti et al., 1997).

Nutrition education is a process by which beliefs, attitudes environmental influences and understanding about foods are converted into practices, which are nutritionally sound and consistent with an individuals needs, purchasing power, available food sources and socio – cultural back ground (Devadas, 1992).

One important way of combating the problem of malnutrition is through nutrition education for the children, their families and the community. Nutrition education is a means of translating nutritional requirements into food and adjusting food choices to satisfy physiological, cultural, psychological and economic needs. It is the process by which beliefs, attitudes, environmental influences and understanding about food and hygiene are converted into practices for healthy life  (Devadas, 2001).

Nutrition education will be of great benefit to those in the lowest economic stratum and to make best use of the available resources economically deprived to their best advantages.

VI. Effect of Supplementation of Red Palm Oil on Nutritional and Health Status

Hypercholesterolemic risk of consuming high level of Red Palm Oil is investigated extensively in experimental animals and in human subjects in various countries with different type of diets. All these studies concluded that Red Palm Oil does not behave like a saturated fat in its effects on blood cholesterol or blood clotting, as it is be anticipated from its fatty acid composition.  In some of the studies, Red Palm Oil was compared with other saturated fats, unlike them, did not raise blood cholesterol either in humans or in animals (Edem et al. 2002).

Sundram et al. (1992) conducted a dietary intervention study on a free-living Dutch population who normally consume diets high in fats.  Using a double blend cross over study design consisting of periods of six weeks of feeding, the normal fat intake of a group of 40 male volunteers was replaced with 70 per cent Red Palm Oil. The Red Palm Oil diet did not raise serum total cholesterol and ‘bad’ LDL cholesterol and caused a significant increase in ‘good’ – HDL – cholesterol and a significant reduction in ‘bad’ LDL – triglycerides  (MPOPC, 2001).

A Malaysian study (Ng et al., 1991) was conducted to compare the effects of diets containing Palm Oil (Olein), corn oil and coconut oil on serum cholesterol.  Coconut oil raised serum total cholesterol by 10 per cent whereas both Corn and Palm Oil diets reduced the total cholesterol; Corn Oil diet reduced the total cholesterol by 36 per cent and Palm Oil diet by              19 per cent.

Red Palm Oil is nutritionally rich and unique in comparison with other edible oils as it has a high content of (-carotene (400ppm). It is the ideal choice for combating Vitamin-A Deficiency (VAD) in developing countries. The Modified Relative Dose Response Test was conducted to assess the vitamin A status of school children fed in the form of a sweet snack supplying the RDA (2400 (g) of carotene for two months by incorporating Red Palm Oil (3g). A significant increase was seen in serum retinol level from 0.86 ( 0.14 to 1.89 ( 0.23 (mol/L. (Manorama, 1997).

This has been shown to be “far more” effective in combating conjunctiva xerosis and bitots spots than high potency vitamin A capsules.  A small intake of 3-5g of Red Palm Oil daily is sufficient to meet the Vitamin A needs of the population (Institute of Home Economics, 1999). Unrefined Red Palm Oil was used in a multi-centric community study to combat Vitamin A Deficiency, carried out by the NFI.  The daily consumption of 3 and 5g of Red Palm Oil resulted in significantly improved Vitamin A status in children and adults  (NFI, 1996).
III. METHODOLOGY


The methodology adopted for the present study on “Acceptability of Red Palm Oil in food preparations and its effect of supplementation on nutritional status of selected adolescent girls (13 – 15 years)” was carried out under four phases given below:

Phase – I: Identification, Preparation and Sensory Evaluation of the 

        Selected Recipes.
A. Identification and  selection of the commonly used home based recipes

B. Preparation of the selected recipes 

C. Sensory evaluation of the selected recipes

i. Selection of the venue

ii. Selection of the taste panel

iii. Formulation of the score card

iv. Conducting acceptability trials 

D. Calculating the nutrient content of the selected recipes

Phase II: Conducting and Evaluation of Nutrition and Health 

         Education 

A. Conducting nutrition and health education program for the selected      rural and urban homemakers of Coimbatore and

B. Evaluation of nutrition and health education program

Phase III: Nutritional Status of the Girls in the Target Groups Before 

      and After Supplementation of Red Palm Oil  

A. Selection of the venue

B. Selection of the subjects

C. Construction of the tool and conduct of survey

D. Conduct of the study 

1. 
Orientation of the girls in the target groups

2.
Assessing nutritional status of the girls in the target groups

i. Anthropometric measurements – height and weight

ii. Bio-chemical estimation

iii. Clinical examination 

iv. Dietary consumption  – Food weighment survey

E. Effect of Supplementation of Red Palm Oil Incorporated in Sweet 

Laddu on Nutritional Status of the Girls in the Target Groups

Phase IV: Analysis and Interpretation of Data

Phase – I : Identification, Selection and Sensory Evaluation of the                   

  
         Selected Recipes
A. Identification and Selection of the Commonly Used Home Based Recipes 

As a first step of the study to assess the acceptability of Red Palm Oil, household survey was conducted. The common food items frequently prepared and consumed in low income and middle income groups of rural and urban families in Coimbatore were identified, through a simple Questionnaire (Plate–I). From the survey, nutritionally adequate, economically viable and simple food preparations were selected. The questionnaire administered for the collection of information through personal interview method is given in Appendix – I.

B.     Preparation of Selected Recipes

Cooking oil, an integral item of a day’s diet is becoming dearer and dearer cost wise.  In order to put the position of the Red Palm Oil in the right perspective, it is essential to compare its characteristics with other common vegetable oils. From the data gathered from the household survey, it was found that Refined Groundnut Oil and Sunflower Oil were commonly used by majority of the homemakers.  The investigator decided to have these two oils and Red Palm Oil for the preparation of the selected recipes. Thirty recipes were identified for preparation and sensory evaluation (Plate – II) and are given in Appendix – II.

The selected recipes were prepared using fresh oils and presented to the members of the taste panel for sensory evaluation. The recipe which obtained the highest acceptability score through the evaluation of the products by the panel members was considered as the best acceptable product.
The investigator was very particular to have Red Palm Oil in original quality without having any adulterants. The required quantity of Red Palm Oil for the entire study was imported after satisfying the strict rules and regulations of the Government of India, from Malaysian Palm Oil Promotion Council, Malaysia, where they are conducting a number of research works in the aspects of the nutritional significance and also the health benefits of Red Palm Oil.  

C. Sensory Evaluation of the Selected Recipes 

Sensory evaluation is a multidisciplinary science that uses human panelists and their senses of sight, smell, taste, touch and hearing to measure the sensory characteristics and acceptability of food products. Thus, quality of food is judged in terms of appearance, colour, taste, texture and sound (Chandrasekhar, 2002).

Sensory evaluation studies are of great importance from the point of both the processor of a product and the consumer acceptance of the product. This reflects the consumers’ satisfaction and thus satisfy the value of the processor of the product. Thereby, sensory testing is the key factor in successful product development. 

Steps involved in sensory evaluation of the recipes are 

i.
Selection of the Venue 


“Foods” Laboratory of Avinashilingam Deemed University, Coimbatore was selected to conduct preparation and sensory evaluation of the selected recipes.

ii.
Selection of the Taste Panel

According to Chandrasekhar (2002), a panel is a group of assessors chosen to participate in a sensory test. To avoid errors due to physical, psychological, environmental and individual characteristics, a panel of assessors is used rather than a single assessor.  Ten healthy Post-Graduate Students from the Department of Family and Community Science were selected to discriminate the various criteria for sensory evaluation.

iii. 
Formulation of the Score Card

The acceptance test for a product is carried out to determine the degree of consumer acceptance. Scoring is a form of rating the prepared item using a numerical scale where the numbers form an interval or ratio scale i.e. the different scores have definite and demonstrated mathematical relationship to each other (Piggot, 1988). A score card was formulated for appearance, colour, taste, flavour and texture and grades were given according to the degree of acceptance (Appendix – III).

iv. 
Conducting Acceptability Trials

The selected recipes considered for sensory evaluation were prepared using standardized method to eliminate the possible variation in the preparations.  Recipes were prepared and subject to have sensory evaluation for acceptability trial, using score card with a five point hedonic scale with ranking, 1-unacceptable, 2-slightly acceptable, 3-acceptable, 4-moderately acceptable and 5-highly acceptable. All the members of the taste panel were called on at a time to score so as to prevent a biased result. The scores obtained in the acceptability trials were statistically analysed to obtain significant and trustworthy results for the best acceptable product.

D. 
Calculating the Nutrient Content of the Selected Recipes

All the raw ingredients used in the preparation of each of the selected recipe were weighed accurately by an electronic weighing balance. The nutrients like energy, protein, fat, iron, calcium, retinol, thiamine, riboflavin, niacin and vitamin – C were calculated using the Nutritive Value of Indian Foods (ICMR – 2004).

Phase – II: Conducting and evaluating nutrition and health education
Nutrition education was given to 50 homemakers in the rural areas and 50 homemakers in urban areas of Coimbatore. They were imparted the importance and interrelationship between food, health and nutrition and to understand that adequate nutrition is essential for good health and normal physical and mental development. Nutrition education package was prepared (Appendix – V) with the content of the role of fats and oils in human nutrition and in cookery with special reference to Red Palm Oil.

The content of nutrition education program was revised at the end of first and second month.  At the end of third month, investigator contacted the same group of homemakers for evaluating their knowledge gained due to nutrition education programme using same questionnaire.

Phase – III: Nutritional Status of the Girls in the Target Groups Before 

and After Supplementation of Red Palm Oil 

A.
Selection of the Venue
Sri Avinashilingam Higher Secondary School, Coimbatore, was selected as the venue for conducting the study. This school was selected because of easy accessibility of the subjects and convenience of the investigator. The investigator explained the purpose of the research and obtained permission from the school authorities to select adequate number of subjects from the school.  A good rapport was developed among the students and their parents before conducting the study. Moreover the teachers, parents and students were willing to render their help for this proposed research work.   

B. Selection of the Subjects

The investigator selected 140 adolescent girls between the age group of 13–15 years using random sampling method. According to Gupta (2003) sampling is simply the process of learning about population on the basis of a sample drawn from it. Under this method, a small group of the universe is taken as the representative of the whole mass and the results are drawn. It is a method to make social investigation in practically applicable method.

To select the required number of subjects, Haemoglobin estimation was carried out to find out iron content of the blood for the entire 140 subjects by Cyanmethoemoglobin Method. Subjects who recorded Haemoglobin value below 12g / dl were categorized as anaemic and the rest as healthy and non-anaemic subjects (FAO / ILSI, 1997).

Finally, 45 mildly anaemic subjects with Haemoglobin level of        10–11.9g/dl were identified and divided into three groups based on the supplementation given during the experimental period of 90 days.  Experimental Group 1 consisting of 25 subjects and Experimental Group II and Control Group, each consisting of 10 subjects were used for further indepth study and considered as target groups. Since estimation of serum retinol is very expensive, the investigator decided to have 10 subjects in the experimental Group II and 10 girls in control group whereas the experimental Group I has 25 girls.

C. Construction of the Tool and Conduct of Survey

According to Thanulingam (2000), an interview schedule is a proforma containing a set of questions and are very useful in gathering information. It is generally filled by the researcher or the enumerators who are specially appointed for this purpose.

According to Kothari (2002), interview is a face to face contact with whom the information was collected. Through the interview schedule, the reliable informations were collected for this study.

A detailed interview schedule was developed by the investigator to elicit information regarding the socio–economic status consisting of information relating to age, education, number of family members, occupation, income of the family and knowledge related to the nutritional significance and health benefits of Fats and Oils with special reference to Red Palm Oil and its role in cookery. The Proforma also used to gather information on the life style of the selected 140 subjects to find out the inter relationship between economic and educational status of the parents and the health status of their children.

D. Conduct of the Study

Conduct of the study involved the following steps:

1.   Orientation of the Girls in the Target Groups

The investigator advised the girls in the target groups through proper nutrition counselling and also explained the purpose and procedure involved in the study. The girls were motivated by the investigator and teachers to extend their full co-operation for the successful conduct of this study.

2.  Assessing Nutritional Status of the Girls in the Target Groups

Growth assessment is an essential component of health surveillance and the gold standard for growth assessment is anthropometric measurement using standardized equipments and procedures (Elizabeth, 2002). To assess the nutritional status of the girls in the target group, the investigator used anthropometric measurements, biochemical estimation, clinical examination and dietary intake (Weighment survey). Each of these methods involved collecting data in various ways and interpreting each finding in relation to the others to create a total picture.

i. Anthropometric Measurements – Height and Weight 

Anthropometry is the universally applicable, inexpensive and non-invasive method available to assess the composition and fat distribution of the human body. It reflects both health and nutritional status and also predicts performance, health and survival. Hence, it is used in various intervention programmes to monitor health and nutritional status of the selected population. Among the various anthropometric measurements, height and weight were adopted to obtain reliable data.

Height and weight are the first line detection of attack for various deficiency disorders.  They are easy to obtain and generally reliable. Body weight is the most widely used simplest reproductible anthropometric measurement for the evaluation of nutritional status of the population.  It is a more sensitive measure of nutritional adequacy than that of height and reflects recent nutritional intake.  Weight also provides a crude evaluation of overall fat and muscle stores (Whitney, 2002).                  

Height of an individual is principally a measure of skeletal body tissue (Jelliffe and Jelliffe, 1989). Height and Weight of the girls in the target groups were accurately recorded using a portable weighing balance before and after the supplementation period of 90 days.

ii.  Bio-Chemical Estimation


Bio-chemical tests are the most objective and sensitive measures of nutritional status (Gordon, 2000).  Bio-chemical tests helped to detect deficiencies before symptoms are clinically evident.  Bio-chemical estimation helps to confirm clinical and dietary data, so that diagnosis can be made and the nutritional and medical care can be planned and implemented effectively. Thereby biochemical methods are considered as the most effective objective measures for assessment of the nutritional status of an individual (Mahan and Escott, 2000).

Five millilitre of blood was drawn from the girls of the target groups with the help of Technician and used for the analysis of Haemoglobin, and serum retinol before and after supplementation of Red Palm Oil. 

iii. Clinical Examination

Clinical assessment of nutritional status reflects the examination of physical signs of the body that are symptomatic of nutritional disorders (Jelliffe and Jelliffe, 1989).  The objective of clinical examination is to assess the level of health status of an individual or a group in relation to the food they consume.  It is the simplest and the most practical method of ascertaining the nutritional status of an individual (Park, 2002). The investigator carried out the clinical examination with the help of a physician for the girls in the target groups to find out the obvious signs and symptoms of nutritional deficiencies.

iv. Dietary Consumption – Food Weighment Survey

 Dietary survey constitutes an essential part of any complete study
 of nutritional status, providing essential information on nutrient intake, sources of nutrients, food habits and attitudes (Swaminathan, 1999).

A food weighment survey was conducted by the investigator for the sub-sample of five in each group for three consecutive days using the proforma prepared for this purpose (Appendix – IV).  Weight of all raw ingredients, weight of cooked foods, food consumed by an individual was carefully recorded for three days.  From the individual consumption of the selected subjects in the target groups, equivalent amount of raw ingredients were calculated.  Calories, protein, fat and minerals like calcium, iron, Vitamins like thiamin, riboflavin, folic acid and vitamin – C were computed using the nutritive value of India Foods by ICMR (2004). 

E.  Effect of Supplementation of Red Palm Oil incorporated in Sweet Laddu on Nutritional Status of the Girls in the Target Groups

According to Rao (1997) and Gopalan (1996), inclusion of atleast 3g of Red Palm Oil in our daily diet provide adequate anti-oxidant intake and promote good health and help to prevent some of the degenerative diseases. Inclusion of 4g Red Palm Oil for 60 days in the diets of anaemic adolescent girls led to increase serum retinol and ( - tocopherol and decrease in serum total cholesterol and in the ratio of LDL to HDL cholesterol (Monorama and Rukmini, 2000).  For the experimental Group I, 25 girls aged between 13 and 15 years were selected for the supplementation on the basis of their similar socio-economic status, nutritional status and their Haemoglobin level.  Supplementation of 25g of sweet laddu (Roasted bengal gram 15g and              10g sugar) by incorporating 3 grams of Red Palm Oil was administered daily for the experimental group for a period of 90 days (Plate – III).


For the Experimental Group II, supplementation of 25g of same sweet laddu was administered without incorporating 3g of Red Palm Oil for 90 days. The Control Group, consisting of 10 girls, did not receive any supplementation for the period.

NUTRIENT CONTENT OF Red Palm Oil

	Nutrients
	Values are per 3g of supplementation*

	Fat
	

	Monosaturates
	1.392

	Polysaturates
	0.407

	Saturates
	1.200

	Sodium
	-

	Natural carotenes
	1.500

	Beta carotenes 
	0.711

	Alpha carotenes
	0.555

	Other carotenes 
	0.234

	Natural Vitamin-E
	2.400

	Natural co-enzyme
	0.128


* Malaysian Palm Oil Promotion Council (2000).

NUTRIENT CONTENT OF SUPPLEMENTATION 

	Nutrients 
	Quantity

	Energy (kcal)
	122.1

	Protein (g)
	3.31

	Fat (g)
	3.2

	Iron (mg)
	1.4

	Calcium (mg)
	24.3

	(-carotene ((g)
	3016.9

	Folic acid (mg)
	18.6

	Vitamin - E (mg)
	2.4

	Thiamine (mg)
	0.03


Phase – IV: Analysis and Interpretation of Data

After the collection of the data through the interview schedule, clinical examination, biochemical estimation and food weighment survey, it is essential to organize information in a systematic manner and to obtain the desired results and interpretation scientifically. The information thus collected are analysed statistically and the findings are given in Chapter IV-  Results and Discussion.

IV. RESULTS AND DISCUSSION

The results pertaining to this study on “Acceptability of Red Palm Oil in food preparations and its effect of supplementation on nutritional status of selected adolescent girls (13 – 15 years)” are discussed under the following headings:

I. Identification, Preparation and Sensory Evaluation of the Selected Recipes.
II. Evaluation of Nutrition and Health Education 
III. Nutritional Status of the Target Girls before and after Supplementation of Red Palm Oil 
I.  Identification, Preparation and Sensory Evaluation of the Selected 

     Recipes
India is experiencing a shortage of edible oils that may increase in years to come.  To meet this challenge, palm oil is being considered as a potential new source of oil owing to its high productivity. Besides importing palm oil for the present indigenous production by cultivation, the oil palm has been initiated as a long-term measure.

When a new edible oil is introduced people have to be assured of its safety and nutritional quality.  Besides ensuring that, Red Palm Oil meets Essential Fatty Acid (EFA) requirements, concern about its atherogenic potential due to its saturated fat content has to be alloyed.  The habitual low-fat Indian diet, based on cereals and pulses contains invisible fats amounting to 25g per day, but it provides two-thirds of EFA requirements.

Owing to its nutritional characteristics, Red Palm Oil can be used in domestic cooking as well as in the food processing industry for manufacturing vanaspati and margarine and as a specialty fat in the bakery and confectionery industries.

A. Identification of the Commonly Used Home based Recipes
To elicit background information regarding the commonly used home based recipes, the following data were collected from the selected urban and rural homemakers of Coimbatore.

i. Socio-Economic Status of the Selected Homemakers 

Food, Health and Nutritional status of an individual are affected by unfavourable socio-economic status such as poverty, illiteracy, overwork and ineffective health care service of the family. The socio-economic profile of the selected homemakers, is presented in Table – III.  

Table – III

SOCIO-ECONOMIC PROFILE OF THE SELECTED HOMEMAKERS

	Particulars
	Rural
	Urban

	
	(N = 50)
	%
	(N = 50)
	%

	Size of the family
	
	
	
	

	2 – 4
	21
	42
	35
	70

	5 – 7
	20
	40
	11
	22

	8 and above
	9
	18
	4
	8

	Age in years
	
	
	
	

	20 – 29
	11
	22
	8 
	16

	30 – 39
	14
	28
	25
	50

	40 and above
	25
	50
	17
	34

	Educational level 
	
	
	
	

	Primary school
	12
	24
	8
	16

	High school
	16
	32
	14
	28

	Higher secondary
	11
	22
	21
	42

	College
	11
	22
	7
	14

	Occupational status 
	
	
	
	

	Sedentary
	12
	24
	14
	28

	Moderate
	20
	40
	26
	52

	Heavy
	18
	36
	10
	20

	Monthly income (Rs.)*
	
	
	
	

	Rs.2501 – 4500
	29
	58
	24
	48

	Rs.4501 – 7500
	12
	24
	19
	38

	Rs. Above 7500 
	9
	18
	7
	14


*HUDCO, 2000

Out of the selected 50 rural homemakers, 46 per cent were in joint family and 54 per cent were in nuclear family system whereas in the urban area, 84 per cent were in nuclear family and 16 per cent were in joint family system.  It is clear that nuclear family system is most common in the urban area whereas in the rural area, trend is gradually changing from joint family system to nuclear family system.  Majority of the homemakers, 82 per cent in rural area and 92 per cent in urban areas have less than 7 members in their families. 

Fifty per cent of the rural homemakers and 66 per cent of the urban homemakers were in the age range of 20 – 39 years.  Rest of them were aged above 40 years in both the selected areas of the study.  It is also interesting to note that all of the selected homemakers were literates.

Activity pattern was categorized on the basis of ICMR (2004) classification and the data revealed that both in rural and urban area most of them were engaged in moderate activities. 

Majority of them belonged to low income group and their income ranged  between Rs.2501 and 4500 per month.

ii. Dietary Pattern of the Selected Homemakers 

Dietary pattern regarding food habits, planning of menu, frequency of food consumption, consumption of fats and oil rich foods, preparation of common home based recipes, the amount and type of ingredients used in each of the selected recipes and knowledge regarding cooking methods adopted for their food preparations were collected by the survey.

Out of the selected 50 rural and 50 urban household’s 24 per cent and 38 per cent were vegetarians 68 per cent and 56 per cent were non–vegetarians and a small percent were ova vegetarians in rural and urban areas respectively.

iii.
Meal Planning of the Selected Homemakers 
Among the selected 50 rural homemakers, 64 per cent planned their meal previously and 36 per cent took decisions on the spot. In urban area, 82 per cent planned their meal previously and rest of them planned and prepared their meal in a casual manner.  While planning the meal, 48 per cent of rural homemakers and 76 per cent of urban homemakers planned their meals based on the likes and dislikes of inmates of their family whereas the rest of them gave preference to time, cost and seasonal availability of foods.

From the survey conducted, it is vivid that all the selected homemakers both in rural and urban areas of Coimbatore prepared breakfast, lunch, tea and dinner items regularly and they felt that the preparation of various food items is one of the important aspects of their household activities to satisfy their family member’s need. 

iv.     The Food Items Commonly Prepared by the Selected Homemakers 

Preparation of food items at home in adequate quantity and quality helps us to give energy, to promote growth and prevent disease conditions (Bamji, 2003). The common food items most frequently prepared by the selected homemakers in rural and urban area of Coimbatore are given in Table – IV .

Table – IV
FOOD ITEMS COMMONLY PREPARED BY THE SELECTED

 HOMEMAKERS 

	Commonly Prepared Food Items
	Households 

	
	Rural 

(%)
	Urban (%)

	Rice Preparation
	
	

	Coconut rice
	40
	60

	Lime rice
	80
	88

	Tamarind rice
	100
	90

	Vegetable rice
	50
	80

	Venpongal
	60
	86

	Wheat Preparation
	
	

	Chappathi
	80
	88

	Paratha
	20
	60

	Puries
	100
	100

	Uppuma (Rava and vermicelli )
	90
	60

	Wheat flour dosai 
	50
	80

	Dhal Preparation
	
	

	Onion sambar
	80
	86

	Drumstick sambar
	80
	88

	Radish sambar 
	92
	82

	Snakegourd kootu
	90
	78

	Potato curry
	86
	84

	Vegetable Preparation
	
	

	Ladies finger poriyal
	60
	96

	Amaranth poriyal
	70
	60

	Carrot poriyal
	90
	92

	Beans poriyal
	80
	88

	Beetroot poriyal
	94
	92

	Egg Preparation
	
	

	Scrambled egg
	60
	90

	Egg omelette
	70
	92

	Egg kuruma
	80
	90

	Bombay bread toast
	72
	91

	Egg noodles
	86
	84

	Deep Fat Fried Items
	
	

	Potato chips
	82
	90

	Black gram dhal vadai
	88
	92

	Bengal gram dhal vadai
	80
	86

	Potato bonda
	76
	82

	Bajji 
	74
	80


 
Table – IV enlightened the recipes most frequently prepared by the selected homemakers in rural and urban area of Coimbatore.  The investigator also collected the information regarding the type and quantity of ingredients used with reference to the edible oil used in each of the preparation and these recipes were used for the acceptability trial in the present study.

v. 
Different Types of Cooking Methods Used in the Preparation of the Recipes

Preparation makes the food palatable, acceptable and consumable.  The preparation of nutritious and appealing food, which will be enjoyable by all who eat it, is not a simple achievement.  High quality is not only satisfying the appetite and to the aesthetic sense, but also plays an important role in good health (Snehalatha, 1994).

Table – V  shows the different types of cooking methods used for the preparation of food items.

Table – V 

COOKING METHODS USED IN VARIOUS FOOD PREPARATIONS 

	Food Groups
	Cooking methods
	Households 

	
	
	Rural 

%
	Urban 

%

	Cereals

 Pulses and 
	Moist heat method – steaming, boiling,  cooking under pressure
	100

90

50

40

60

40

40

50

80
	100

100

50

60

70

90

70

60

70

	Other vegetables
	Steaming 

Cooking under pressure

Shallow  fat frying
	
	

	Roots and tubers,
	Shallow  fat frying

Sauteing
	
	

	Flesh foods
	Boiling

Cooking under pressure

Deep fat frying
	
	


In the variety rice preparations, pressure cooking with the combination of seasoning was followed.

In breakfast items, both moist heat methods and frying methods were adopted.  For example, chappathi and paratha, shallow fat frying was used whereas puries were prepared by deep fat frying and uppuma was prepared by moist heat method.

 In sambar preparation, pulses were cooked using pressure cooker and seasoning was followed in correct time to have an attractive and tasty preparation. In poriyal preparations, shallow fat frying was adopted and steaming was followed to have soft texture.  Deep fat frying methods were also used for the preparation of potato chips, vadai, bajji, bonda etc.

It is interesting to note that all the homemakers in rural and urban areas used the same procedures for their  food preparations. 

vi. Types of Cooking Oils Used in Food Preparations

Fats and oils are used in cookery for improving flavour, taste and texture, to serve as a cooking medium and also to act as shortening and emulsifying agents (Chandrasekhar, 2002).  Table – VI emphasis the different type of edible oils used in their food  preparations.

Table – vI 

TYPES OF COOKING OIL USED BY THE HOUSEHOLDS
	Types of oil
	Households

	
	Rural 

%
	Urban 

%

	Groundnut oil (Refined)
	76

72

36

24

38

22
	84

92

54

32

62

14

	Sunflower oil
	
	

	Gingelly oil
	
	

	Vanaspathi
	
	

	Butter/ghee
	
	

	Red Palm Oil 
	
	


The data gathered from the survey revealed that majority of both rural and  urban homemakers used refined groundnut oil, and various brands of sunflower oil for their food preparations. In their sweet preparation, vanaspati, butter and ghee were used.  Twenty two per cent of the rural homemakers and 14 per cent of the urban homemakers used Red Palm Oil for  selected food preparations.  From the data gathered, it was concluded that refined groundnut oil and sunflower oil were most commonly used by the selected subjects in rural and urban area and considered for the present  study to have comparison with Red Palm Oil.

B. 
Preparation of the Selected Recipes


The recipes selected for the present study were prepared using Red Palm Oil, Refined groundnut oil and sunflower oil and were assessed by means of sensory evaluation considering the quality factors like appearance, colour, flavour, texture and taste of the products.


Sensory evaluation is a scientific tool that uses the human senses – sight, smell, taste, touch and hearing to examine the properties which influence the quality of the product (Sethi and Rao, 2001).  The recipe after preparation was given for evaluation to the taste panel members.  They were given the score card to evaluate the products in terms of appearance, colour, texture, taste and flavour (maximum score is 5).  The recipe with the maximum scores was considered as the highly acceptable product.  Three variations and scores of the selected thirty recipes are discussed in the following  pages. The recipes are given in Appendix – II.

i.
Rice preparations 


Rice preparations like coconut rice, lime rice, tamarind rice, vegetable rice and venpongal were prepared using the same quantity of refined groundnut oil, sunflower oil and Red Palm Oil.  Variation which obtained the maximum score from the panel members was recognized as the highly acceptable foods.

Table – VII presents the mean scores obtained for different quality factors of coconut rice, lime rice, tamarind rice, vegetable rice and venpongal prepared in refined groundnut oil, sunflower oil and Red Palm Oil.

Table – VII 

MEAN SCORES RECORDED FOR THE RICE PREPARATIONS USING DIFFERENT OILS

	 Preparations
	Criteria
	Mean score for different oils used 

	
	
	Sunflower Oil
	Refined Groundnut Oil
	Red Palm Oil

	Coconut rice
	Appearance

Colour 

Flavour

Texture

Taste
	4.9

4.0

4.9

5.0

4.7
	4.7

4.5

4.5

5.0

4.3
	4.0

4.5

4.9

4.3

4.3

	
	Average acceptability scores
	4.7
	4.6
	4.4

	Lime rice
	Appearance

Colour 

Flavour

Texture

Taste
	4.9

5.0

4.6

4.6

4.0
	4.0

4.5

4.6

4.9

4.0
	4.6

4.0

4.7

4.6

4.0

	
	Average acceptability scores
	4.62
	4.36
	4.38

	Tamarind rice
	Appearance

Colour 

Flavour

Texture

Taste
	4.7

4.7

5.0

4.5

4.6
	4.0

4.5

4.0

4.9

4.6
	4.6

4.5

5.0

4.0

4.7

	
	Average acceptability scores
	4.7
	4.4
	4.35

	Vegetable rice
	Appearance

Colour 

Flavour

Texture

Taste
	4.9

4.0

4.5

4.6

4.6
	4.4

4.6

4.4

4.4

4.5
	4.4

4.4

4.0

4.5

4.9

	
	Average acceptability scores
	4.52
	4.46
	4.44

	Venpongal
	Appearance

Colour 

Flavour

Texture

Taste
	4.9

4.9

4.4

4.7

5.0
	4.7

4.4

4.4

4.7

4.9
	4.4

4.0

4.5

4.6

4.9

	
	Overall acceptability 
	4.78
	4.62
	4.48



Results from Table – VII indicate that the mean scores of the Rice Preparation – prepared in sunflower oil were more than that of variety rice prepared in Red Palm Oil.  There was a difference in colour of the products prepared in Red Palm Oil.  It might be due to the inherent colour (deep orange red) of the oil. At the same time, appearance, flavour and taste did not show any obvious difference between these products.

Mean scores obtained for the rice preparations are presented in            Table – VIII.

TABLE - VIII

MEAN OVERALL ACCEPTABILITY SCORES FOR RICE PREPARATIONS 
	Rice Preparations
	Mean score for different oils used 

	
	Sunflower oil
	Refined groundnut oil
	Red Palm Oil

	Coconut rice

Lime rice

Tamarind rice

Vegetable rice

Venpongal 
	4.70

4.62

4.70

4.52

4.78
	4.60

4.36

4.40

4.46

4.62
	4.40

4.32

4.35

4.44

4.80

	Mean overall acceptability
	4.66
	4.49
	4.43


From the Table – VIII, it was understood that the rice recipes prepared using sunflower oil showed better acceptability by the panel members than prepared by using Red palm oil. Taste and texture did not show any different between three oil preparations.  Hence, it is advisable to use Red Palm Oil in the Rice Preparations, if colour and appearance are  not   taken into consideration.

ii.
Wheat Preparations 


Fats and oils provide a crumply texture to foods by forming a film around the starch and protein particles in flour, preventing the formation of long gluten strands in them.  This is  accomplished when fat is rubbed into a flour gently using tips of the fingers.  Such treatment to flour before dough formation, makes the product to be soft and tender after cooking (Sethi and Rao, 2001).

In Wheat Preparations, shallow fat frying was adopted using sunflower oil, refined groundnut oil and Red Palm Oil and the mean score are illustrated in Table – IX.

Table – IX 

MEAN SCORES RECORDED FOR THE WHEAT PREPARATIONS USING DIFFERENT OILS

	Preparations
	Criteria
	Mean score for different oils used

	
	
	Sunflower Oil
	Refined Ground Oil
	Red Palm Oil 

	Chapathi
	Appearance

Colour 

Flavour

Texture 

Taste
	4.7

4.7

4.4

4.5

4.9
	4.4

4.7

4.4

4.5

4.9
	4.5

4.5

4.7

4.4

4.9

	
	Average acceptability score
	4.84
	4.58
	4.6

	Paratha
	Appearance 

Colour

Flavour

Texture

Taste
	4.5

4.7

4.4

4.7

4.9
	4.5

4.4

4.9

4.6

4.9
	4.6

4.4

4.5

4.9

5.0

	
	Average acceptability score
	4.64
	4.66
	4.68

	Puri
	Appearance 

Colour

Flavour

Texture

Taste
	4.5

4.5

4.4

4.7

4.9
	4.9

4.5

4.4

4.7

4.9
	4.5

4.4

4.4

4.7

4.5

	
	Average acceptability score
	4.64
	4.62
	4.38

	Uppuma (rava / vermicelli)
	Appearance 

Colour

Flavour

Texture

Taste
	4.6

4.6

4.4

4.7

4.9
	4.6

4.5

4.4

4.7

4.9
	4.4

4.4

4.0

4.6

4.5

	
	Average acceptability score
	4.64
	4.62
	4.38

	Wheat flour dosai
	Appearance 

Colour

Flavour

Texture

Taste
	4.9

4.6

4.7

4.8

4.8
	4.8

4.6

4.4

5.0

4.4
	4.7

4.7

4.7

4.9

4.6

	
	Average acceptability score
	4.76
	4.64
	4.72


Table – X gives the mean scores obtained for the wheat preparations

TABLE – X 

MEAN OVERALL ACCEPTABILITY SCORES FOR WHEAT PREPARATIONS
	Wheat preparations
	Mean score for different oils used

	
	Sunflower oil
	Refined ground
	Red Palm Oil

	Chapati
	4.84
	4.68
	4.6

	Parathas
	4.64
	4.66
	4.68

	Puri
	4.6
	4.5
	4.68

	Uppuma  (Rava / vermicelli)
	4.64
	4.62
	4.38

	Wheat flour dosai
	4.76
	4.44
	4.72

	Mean overall acceptability
	4.7
	4.60
	4.63


From the Table – X, it is cleared that the difference in overall acceptability between the wheat preparation like chappathi and parathas prepared in three oils under discussion differ from one another. Texture and appearance of chapathies with Red Palm Oil scored better than that of the same prepared using sunflower oil and refined groundnut oil.  In puri preparation, texture, colour and appearance differ from the other two products. The difference is mainly due to the colour (deep orange red) of Red Palm Oil, which is altering the colour of puries on deep fat frying to yellowish brown.

iii. Vegetable Added Dhal Preparations


The favourite South Indian dhal preparation is ‘sambar’ incorporating pulse (dhal) with vegetables to enhance taste, texture, flavour and nutrient content. In sambar preparation, drumstick sambar, onion sambar, potato curry, radish sambar and snakegourd koottu were prepared using the same quantity of the different oils – sunflower oil, refined groundnut oil and Red Palm Oil. In poriyal preparations, amaranth poriyal (GLV), carrot poriyal  (R&T) ladies finger poriyal (ov)  beans poriyal (ov) and beetroot poriyal (R&T) were prepared and scores are presented in the following Table – XI.

TABLE – XI
MEAN SCORES RECORED FOR THE VEGETABLE ADDED DHAL PREPARATIONS USING DIFFERENT OILS

	 Preparations
	Criteria 
	Mean score for different oils used

	
	
	Sunflower oil
	Refined groundnut oil
	Red palm oil

	Drumstick sambar 
	Appearance 

Colour

Flavour

Texture

Taste
	4.5

4.6

4.3

4.9

4.7
	4.4

4.6

4.5

4.7

4.9
	4.7

4.7

4.4

4.9

4.5

	
	Average acceptability score
	4.6
	4.62
	4.64

	Onion Sambar


	Appearance 

Colour

Flavour

Texture

Taste
	4.5

4.9

4.6

5.0

4.7
	4.4

4.4

4.7

4.9

4.9
	4.9

4.9

4.3

4.9

4.5

	
	Average acceptability score
	4.74
	4.66
	4.7

	 Potato curry
	Appearance 

Colour

Flavour

Texture

Taste
	5.0

4.9

5.0

4.8

5.0
	4.8

5.0

4.6

4.9

5.0
	4.8

5.0

4.5

4.9

4.8

	
	Average acceptability score
	4.94
	4.86
	4.8

	Snake Gourd Kootu


	Appearance 

Colour

Flavour

Texture

Taste
	4.9

4.8

4.7

5.0

4.9
	4.9

4.6

4.7

4.7

4.7
	4.9

4.6

4.7

4.8

4.8

	
	Average acceptability score
	4.86
	4.76
	4.68

	Radish Sambar
	Appearance 

Colour

Flavour

Texture

Taste
	5.0

4.7

4.7

4.8

4.9
	4.3

4.6

4.7

4.3

4.7
	4.5

4.6

4.5

4.5

4.4

	
	Average acceptability score
	4.82
	4.52
	4.46


Table – XI gives the mean scores obtained for the vegetable added dhal preparations.

TABLE – XII 

MEAN OVERALL ACCEPTABILITY SCORE FOR VEGETABLE ADDED DHAL PREPARATIONS

	Vegetable added dhal preparations
	Mean score for different oils used

	
	Sunflower oil
	Refined Groundnut oil
	Red Palm Oil

	Onion sambar
	4.7
	4.7
	4.7

	Drumstick sambar
	4.6
	4.6
	4.6

	Potato curry
	4.9
	4.9
	4.8

	Snake gourd kootu
	4.8
	4.5
	4.5

	Radish sambar
	4.8
	4.7
	4.8

	 Mean overall acceptability 
	4.79
	4.68
	4.66



Table – XII indicates sambar prepared in sun flower oil and served hot on the day of preparation had better acceptability than Red Palm Oil and Refined ground nut oil preparations. There was a notable difference between the preparations with three different oils. This difference was mainly due to the colour (Deep orange red) of the Red Palm Oil, which alters the colour of the sambar preparation. 

iv. Vegetable Preparations 

Vegetables are valuable for their attractive their colours, unique taste, crisp texture and above all their nutrient content. That are served raw or cooked as a part of the main course of meal by providing variety in the diet (Srilakshmi, 2003).

TABLE – XIII

MEAN SCORES RECORDE FRO THE VEGETABLE PREPARATIONS USING DIFFERENT OILS
	Prepara-tions
	Criteria 
	Mean score for different oils used

	
	
	Sunflower oil
	Refined groundnut oil
	Red palm oil

	Amaranth poriyal
	Appearance

Colour

Flavour

Taste

Texture
	4.7

4.7

4.3

4.9

4.9
	4.6

4.7

4.3

4.7

4.9
	4.9

4.7

4.5

4.9

5.0

	
	Average acceptability score
	4.7
	4.64
	4.8

	Carrot 

poriyal
	Appearance

Colour

Flavour

Taste

Texture
	4.4

4.6

4.4

4.9

5.0
	4.6

4.6

4.3

4.9

4.9
	4.9

4.7

4.5

4.9

5.0

	
	Average acceptability score
	4.66
	4.66
	4.8

	Ladies 

finger 

poriyal
	Appearance

Colour

Flavour

Taste

Texture
	4.5

4.4

4.4

4.7

4.9
	4.4

4.6

4.3

4.7

4.7
	4.7

4.6

4.4

4.9

4.5

	
	Average acceptability score
	4.58
	4.54
	4.62

	Beans poriyal
	Appearance

Colour

Flavour

Taste

Texture
	4.7

4.6

4.4

4.9

5.0
	4.6

4.6

4.3

4.9

4.9
	4.9

4.7

4.5

4.9

5.0

	
	Average acceptability score
	4.72
	4.66
	4.8

	Beetroot poriyal
	Appearance

Colour

Flavour

Taste

Texture
	4.8

4.9

4.7

4.9

5.0
	4.9

4.7

4.8

4.6

4.8
	4.9

4.6

4.7

4.7

4.7

	
	Average acceptability score
	4.86
	4.76
	4.72


Table – XIII indicates the mean scores obtained for sunflower oil poriyal preparation on the day of preparation, was higher than that of the same product prepared with refined groundnut oil and Red Palm Oil. 


The score of overall acceptability of poriyal preparation was ranked as the first for Red Palm Oil, second for sunflower oil and third for refined groundnut oil preparations and given in the Table – XIV. 

TABLE – XIV

MEAN OVERALL ACCEPTABILITY SCORE FOR VEGETABLE PREPARATIONS

	Vegetable preparation
	Mean score for different oils used 

	
	Sunflower oil
	Refined groundnut oil
	Red Palm Oil

	Amaranth poriyal 
	4.7
	4.64
	4.8

	Carrot poriyal
	4.66
	4.66
	4.8

	Ladies finger poriyal
	4.58
	4.54
	4.62

	Beans poriyal
	4.72
	4.66
	4.8

	Beet root poriyal
	4.86
	4.76
	4.72

	Mean overall acceptability 
	4.70
	4.65
	4.75


v. Egg Preparations


In egg preparations, scrambled egg, egg omeletle, egg kuruma, Bombay bread toast and egg noodles were prepared using the same quantity of refined ground oil, sunflower oil and Red Palm Oil were evaluated. The mean scores obtained by the five selected egg recipes are given in the     Table – XV.



TABLE - XV

MEAN SCORES RECOREDED FOR THE EGG PREPARATIONS USING DIFFERENT OILS

	Prepara-tions
	Criteria 
	Mean score for different oils used

	
	
	Sunflower 

oil
	Refined groundnut oil
	Red palm oil

	Scrambled Egg
	Appearance
	4.7
	4.7
	4.9

	
	Colour
	4.8
	4.7
	4.6

	
	Flavour
	4.5
	4.6
	4.6

	
	Texture
	4.9
	4.7
	4.9

	
	Taste
	4.9
	4.9
	5.0

	
	Average acceptability score
	4.76
	4.72
	4.8

	Egg Omelette
	Appearance
	4.76
	4.72
	4.8

	
	Colour
	4.7
	4.7
	4.7

	
	Flavour
	4.5
	4.8
	4.8

	
	Texture
	4.9
	4.9
	5.0

	
	Taste
	5.0
	4.9
	5.0

	
	Average acceptability score
	4.8
	4.76
	4.88

	Egg Kuruma
	Appearance
	5.0
	4.6
	4.5

	
	Colour
	5.0
	4.6
	4.5

	
	Flavour
	5.0
	4.0
	4.0

	
	Texture
	4.5
	4.7
	4.8

	
	Taste
	5.0
	4.8
	4.7

	
	Average acceptability score
	4.9
	4.54
	4.5

	Bombay Bread Toast 
	Appearance
	5.0
	5.0
	5.0

	
	Colour
	4.9
	4.8
	4.8

	
	Flavour
	4.8
	4.5
	4.5

	
	Texture
	4.5
	4.1
	4.0

	
	Taste
	4.6
	4.5
	4.5

	
	Average acceptability score
	4.78
	4.58
	4.56

	Egg Noodles
	Appearance
	5.0
	5.0
	5.0

	
	Colour
	5.0
	5.0
	4.9

	
	Flavour
	4.8
	4.9
	4.6

	
	Texture
	4.9
	4.8
	4.6

	
	Taste
	4.8
	4.5
	4.8

	
	Average acceptability score
	4.9
	4.84
	4.78



In egg preparations, taste, texture and flavour were similar whereas colour had certain influence on the appearance of the egg items. Mean overall acceptability of egg preparations is given in Table – XVI. 

TABLE – XVI
MEAN OVERALL ACCEPTABILITY SCORES FOR EGG PREPARATIONS

	Egg Preparations
	Mean score for different oils used

	
	Sunflower oil
	Refined groundnut oil
	Red Palm Oil

	Scrambled egg
	4.76
	4.72
	4.80

	Egg omelette
	4.80
	4.76
	4.88

	Bombay bread toast
	4.78
	4.58
	4.56

	Egg noodles
	4.9
	4.84
	4.78

	Egg kuruma
	4.90
	4.54
	4.50

	Mean overall acceptability
	4.83
	4.69
	4.70


Mean overall acceptability of egg preparations indicate that egg items prepared in sun flower oil score better than that of the refined groundnut oil and Red Palm Oil. Results from the Table – XVI shows that shallow fat fried foods with Red Palm Oil are acceptable when compared to the same preparation used sun flower oil and refined groundnut oil.

vi. Deep Fat Fried Items


For domestic cooking purpose, Red Palm Oil is suitable for shallow fat frying as well as deep fat frying (eg of potato chips) and also re-used several times for various other preparations (Ong and Goh, 2002).


Some of the deep fat fried items like potato chips, black gram dhal vadai, bengal gram dhal vadai, potato bonda and bajji were prepared using  sunflower oil, refined groundnut oil and Red Palm Oil. Table – XVII illustrates the mean scores for different quality factors of potato chips, black gram dhal vadai, bengal gram dhal vadai, potato bonda and bajji.

TABLE – XVII

MEAN SCORE RECOREDDED FOR DEEP FAT FRIED ITEMS USING DIFFERENT OILS

	Fried Items
	Criteria
	Mean score for different oils used

	
	
	Sunflower oil
	Refined groundnut oil
	Red Palm Oil 

	Potato Chips
	Appearance
	4.6
	4.6
	4.9

	
	Colour
	4.7
	4.6
	5.0

	
	Flavour
	4.5
	4.5
	5.0

	
	Texture
	4.9
	4.7
	5.0

	
	Taste 
	4.9
	4.9
	5.0

	
	Average acceptability score
	4.72
	4.6
	4.92

	Black gram dhal vadai
	Appearance
	4.9
	4.4
	4.7

	
	Colour
	4.9
	4.9
	4.9

	
	Flavour
	4.3
	4.3
	4

	
	Texture
	4.9
	4.9
	4.9

	
	Taste 
	4.7
	4.8
	4.9

	
	Average acceptability score
	4.7
	4.62
	4.68

	Bengal gram dhal vadai
	Appearance
	4.9
	4.8
	4.9

	
	Colour
	4.9
	4.9
	4.9

	
	Flavour
	4.8
	4.4
	4.8

	
	Texture
	4.9
	4.9
	4.9

	
	Taste 
	5.0
	4.9
	4.4

	
	Average acceptability score
	4.9
	4.78
	4.78

	Potato bonda
	Appearance
	4.9
	4.8
	4.8

	
	Colour
	4.6
	4.8
	5.0

	
	Flavour
	4.7
	4.4
	4.6

	
	Texture
	4.7
	4.4
	4.6

	
	Taste 
	4.8
	4.4
	5.0

	
	Average acceptability score
	4.74
	4.56
	4.8

	Bajji
	Appearance
	4.9
	4.6
	4.3

	
	Colour
	4.6
	4.3
	4.6

	
	Flavour
	4.7
	4.6
	4.7

	
	Texture
	4.7
	4.7
	4.3

	
	Taste 
	4.7
	4.7
	4.7

	
	Average acceptability score
	4.72
	3.62
	4.52


Table – XVII indicates the mean scores obtained for potato chips fried in refined ground oil scored better points than that of potato chips fried in sun flower oil and Red Palm Oil. Difference in colour of the potato chips, fried in Red Palm Oil was due to the inherent colour (deep orange red) of oil. The other quality factors like appearance; flavour, crispness and taste did not show any appreciable difference between these three products. 

As crispness, flavour and taste of the potato chips contribute to the pleasure derived from eating them, and there was no appreciable difference between three oil products. Red Palm Oil is acceptable in the preparation of potato chips.

Blackgram dhal vadai and bengal gram dhal vadai fried in sunflower oil showed better acceptability by panel members than the items prepared using refined groundnut oil and Red Palm Oil. At the same time Red Palm Oil preparations did not show any obvious difference between three oil products. Hence, Red Palm Oil is acceptable in the preparation of deep fat fried items.

Mean scores of overall acceptability for deep fat fried items are given in Table – XVIII. 

TABLE – XVIII

MEAN OVERALL ACCEPTABILITY SCORES FOR 

DEEP FAT FRIED ITEMS 

	Deep Fat Fried Items 
	Mean scores for different oils used

	
	Sunflower oil
	Refined groundnut oil
	Red Palm Oil

	Potato chips 
	4.72
	4.6
	4.92

	Black gram dhal vadai
	4.7
	4.62
	4.68

	Bengal gram dhal vadai
	4.9
	4.78
	4.78

	Potato bonda
	4.74
	4.56
	4.8

	Bajji
	4.72
	3.62
	4.52

	Mean overall acceptability
	4.76
	4.44
	4.74


Physio-chemical changes taking place in edible Red Palm Oil when used for frying and seasoning were generally comparable to those occuring in sunflower oil and refined Ground oil. However, inspite of good physico-chemical stability, the food products fried in Red Palm Oil did not obtain the maximum scores with sensory evaluation. But the results indicated that there was no strong rejection of the Red Palm Oil in comparison with sunflower oil and refined groundnut oil. To achieve better results for highly acceptance, Red Palm Oil blending can be promoted not only for attractiveness in food preparations but also for nutritional benefits.

It is pertinent to mention here that Red Palm Oil when heated for deep fat frying, a very strong characteristic and extremely unpleasant odour was emitted which persisted in the room long after the frying was over. The Table indicates the mean score for the overall acceptability of the selected deep fat fried items. 

C. 
Mean Score recorded for the selected recipes using different oils

The mean score of over all acceptability of the selected 30 recipes using sunflower oil, refined groundnut oil and Red Palm Oil is given in Table – XIX and Figure – II.

TABLE – XIX

THE MEAN SCORES RECOREDED FOR THE 

SELECTED RECIPES USING DIFFERENT OILS
	Various Preparations
	Mean for different oils used

	
	Sunflower oil
	Refined ground oil
	Red Palm Oil

	Rice preparations
	4.66
	4.49
	4.43

	Wheat preparations
	4.70
	4.60
	4.63

	Vegetable added dhal preparations
	4.79
	4.68
	4.66

	Vegetable poriyals
	4.70
	4.65
	4.75

	Egg preparations
	4.83
	4.44
	4.70

	Deep fat fried items 
	4.76
	4.65
	4.74

	Mean scores
	4.74
	4.59
	4.65



For evaluating the acceptability and palatability of Red Palm Oil, 30 items of different cooking types were prepared with fresh oil. Data obtained from the study showed that the items prepared with Red Palm Oil scored lower points compared to the items prepared with sunflower oil whereas it was slightly better than the items prepared with refined groundnut oil. 

Difference in acceptability scores between the products of Red Palm Oil  and other oils, when used for shallow fat frying and seasoning were not obvious and it can be acceptable. But the same oil, when used for deep fat frying showed a appreciable difference in acceptability between three products. 
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D. Statistical Analysis 

Table – XX  gives the results of ANOVA Table - analysis of variance for the selected food preparations between the oils used (‘F’ value).
TABLE – XX 

ANOVA TABLE FOR THE ANALYSIS OF VARIANCE FOR THE  SELECTED FOOD PREPARATIONS USING DIFFERENT OILS (‘F’ VALUE)
	S.No
	Food Preparations
	‘F’ value

	1. 
	Coconut rice
	8.8065**

	2.  
	Lime rice
	3.9443*

	3. 
	Tamarind rice
	2.7175NS

	4. 
	Vegetable rice
	0.7623NS

	5. 
	Venpongal
	10.3909**

	6. 
	Chappathi
	0.9018NS

	7. 
	Paratha
	4.000*

	8. 
	Puri
	2.9910NS

	9. 
	Uppuma
	3.5217*

	10. 
	Wheat flour dosai
	2.2333NS

	11. 
	Black gram dhal vadai
	0.8384NS

	12. 
	Bengal gram dhal vadai
	0.7035NS

	13. 
	Potato chips
	4.5841*

	14. 
	Potato bonda
	0.7904NS

	15. 
	Bajji
	2.7893NS

	16. 
	Ladies finger poriyal
	2.0000NS

	17. 
	Carrot poriyal
	2.8033NS

	18. 
	Beans poriyal
	1.4679

	19. 
	Beetroot poriyal
	2.0578NS

	20. 
	Amaranth poriyal
	4.6216*

	21. 
	Onion sambar
	3.1854*

	22. 
	Drumstick sambar
	2.1370NS

	23. 
	Potato curry
	4.970*

	24. 
	Radish sambar
	8.4894**

	25. 
	Snakegourd kootu
	6.7959**

	26. 
	Egg kuruma
	4.8987*

	27. 
	Bombay bread toast
	4.2894*

	28. 
	Egg noodles 
	8.6538**

	29. 
	Egg omlette
	8.5299**

	30. 
	Scrambled egg 
	4.5287*


* significant at 5% level

**significant at 1% level

NS - Not significant

Analysis variance was applied to find out the significant difference between average rating on overall scores recorded for three types of oils used in the various food preparations. The results revealed that there is significant difference between these three oils. The ANOVA results showed that the calculated F–ratio values are found to be significant at p < 0.01% level for coconut rice, venpongal, radish sambar, snakegourd kootu, egg noodles and egg omelette.

According to the above table the difference is noted at p<0.05% level, for lime rice, parathas, uppuma, potato chips, amaranth poriyal, onion sambar, potato curry, egg kuruma, Bombay bread toast and scrambled egg.

As per the recorded results, there is difference in the acceptability of sunflower oil, Red Palm Oil and refined groundnut oil.

For the preparations like tamarind rice, vegetable rice, chappathi, puri, wheat dosai, black gram dhal vadai, bengal gram dhal vadai, potato chips, bajji, ladies finger poriyal, carrot poriyal, beans poriyal, beetroot poriyal and drumstick sambar, the difference was minute or there was no difference. This revealed that we cannot differentiate the oils used for its acceptability. This difference may be due to the appearance, taste, colour, flavour and texture of certain recipes and also the ingredients like spices and condiments used for the preparation.


With increasing health awareness, there is a continuous search for suitable oil having favourable impact on human health and nutritional status. However changing the already existed eating habits in a population is a difficult task. Accordingly introduction of a new oil, which does not promise to score very high in organoleptic properties, despite its nutritional benefits, would be a daunting task. 
E. Nutrient Content of the Selected Recipes (Calculating Values)


Man needs a wide range of nutrients to lead a healthy and active life and these are derived through the diet he consumes daily. The components of his diets must be chosen judiciously to meet nutritious needs. It is advisable to calculate the nutrient content of the selected recipes.
For all the prepared recipes the nutrients namely energy, protein, fat, calcium, iron, (- carotene, vitamin – C and fibre were calculated with  the help of the nutritive value of Indian foods. ICMR (2004).


Table – XXI gives the picture on the calculated nutrients content of the selected recipes.

TABLE – XXI

NUTRIENT CONTENT OF THE SELECTED RECIPES
	Name of the recipes
	Energy (kcal)
	Protein (g)
	Fat (g)
	Calcium (mg)
	Iron (mg)
	(  carotene ((g)
	Vitamin C (mg)
	Fiber (g)

	Coconut rice 
	703.1
	21.3
	32.1
	39.5
	2.9
	16.7
	0.1
	2.4

	Lime rice
	613.1
	14.9
	11.6
	131.5
	2.6
	775.7
	13
	1.7

	Tamarind rice 
	691.7
	103.1
	11.4
	117.5
	2.6
	772.7
	0.4
	1.3

	Vegetable rice
	882
	19.1
	11.5
	137.5
	4.3
	1179.5
	39
	4.6

	Venpongal
	841.1
	24.6
	16.1
	57.5
	3.6
	30.5
	--
	0.8

	Chappathi
	646.5
	18.2
	17.6
	72
	7.4
	43.5
	--
	2.9

	Paratha
	792
	16.3
	31.4
	34.5
	4.1
	37.5
	-
	0.5

	Puri
	781.5
	18.2
	32.6
	72
	7.4
	43.5
	--
	2.9

	Uppuma (Rava/vermicelli)
	899.7
	21.3
	32.1
	151.5
	3.7
	772.7
	17
	1.4

	Wheat flour dosai
	691.5
	18.2
	22.6
	72
	7.4
	43.5
	--
	2.9

	Onion sambar
	385
	11
	22.8
	124.5
	2.6
	64.5
	6
	2.3

	Drumstick sambar
	424
	14.2
	23
	169.5
	2.9
	229.5
	186
	9.5

	Radish sambar
	698
	39.8
	49.4
	131.4
	8.9
	892.5
	0.4
	4.8

	Potato curry
	388
	14.4
	30.6
	59
	19.4
	135.5
	22
	4.2

	Snakegourd  kuttu
	143.9
	5.3
	6.2
	60
	3.3
	160.7
	--
	1.4

	Ladies finger poriyal
	257.5
	3.7
	20.4
	122.5
	0.8
	78
	25
	2.1

	Amaranth poriyal
	98.5
	2.2
	5.3
	413.5
	3
	382.5
	15.5
	3

	Carrot poriyal
	233.9
	5.9
	10.1
	141
	2.6
	2851.7
	4.5
	2

	Beans poriyal
	278.4
	12
	30
	89
	2
	228.
	43
	5

	Beetroot poriyal
	384.1
	5
	30.9
	67
	2.3
	34.5
	25.5
	4.7

	Scrambled egg
	334.5
	29.9
	25.1
	23.5
	3.5
	637.5
	2
	1.8

	Egg omelette 
	344.5
	21.4
	25.2
	137.5
	3.5
	813.5
	14.5
	2.2

	Egg kuruma
	415.2
	29.3
	50.8
	205
	4.5
	141
	13.1
	4.6

	Bombay bread toast
	716
	33.15
	32.1
	117
	6.5
	630
	--
	3.3

	Egg noodles
	529
	13.1
	10
	33
	3
	--
	--
	0.3

	Black gram dhal vadai
	1000
	36.9
	52.2
	254.5
	6
	0.7
	1
	1.9

	Bengal gram  dhal vadai
	1037.5
	32.1
	58.5
	257.5
	6
	201
	2.5
	2.1

	Potato chips
	182
	2.4
	40
	15
	0.7
	36
	16.5
	0.6

	Potato bonda
	752.6
	14.4
	53.6
	59
	19.4
	135.5
	22
	4.2

	Bajji
	738
	13
	54
	82
	5
	124
	7
	5


The Table XXI give the picture on the nutrient content of the thrity recipes selected for the acceptability trials of  the present study. 

II.  Evaluation of Nutrition and Health Education      


One of the ways of improving the nutritional status and combating the problems of malnutrition is through nutrition education of the children, their families especially their mothers and the community. Nutrition and health education is a means of translating nutritional requirements into food and adjusting food choices to satisfy physiological, cultural, physiological and economic needs (Vijayalakshmi and Amirthaveni, 2001). It is a process by which beliefs, attitudes and understandings about food and hygiene are converted into practices which are nutritionally sound, healthful and consistent with individuals needs, purchasing power available food resources and socio-cultural background (Devadas, 2001).

A. Conducting Nutrition Education and Counselling to the Selected 

Rural and Urban Homemakers

Nutrition education was given to 50 rural homemakers and 50 urban homemakers to enable them to understand that adequate nutrition is essential for good health and normal physical and mental development. They must be educated in the proper selection, preparation and conservation of good quality foods in order to develop the desirable attitude towards nutrition foods and health practices.

B. Developing the Nutrition and Health Education Package

In the journey across pediatrics to geriatrics, nutrition knowledge base and its adoption by masses, is the fundamental asset to sustainable growth and development of human capital (Chandrasekhar, 2004).


Good nutrition education and its package are the useful tools to bring economic development in the country as it these provide good health. Better health enables people to improve their productive efficiency and enhance the purchasing capacity and the consumption pattern of the population  (Begum, 1997). In this present study, awareness was created through nutrition education and counselling among the selected homemakers in rural and urban area of Coimbatore. In the nutrition and health education package, the importance and interrelationship between food, nutrition, health and hygiene were covered in a detailed manner. Nutritional significance and health benefits of Red Palm Oil are also highlightened in the package. 

C.
Evaluating Nutritional and Health Education Programme

Knowledge of the selected homemakers regarding food, nutrition and health with special reference to fats and oils, nutritional significance and health  benefits of Red Palm Oil were recorded before and after nutrition and health education programme.

Singh (1989) found a significant improvement in the level of awareness of women on health, childcare, hygiene, nutrition and diet, population and health education after they had the health and nutrition education for the period of six months, so there is a great need to impart education on health and nutrition which will motivate the women to practice nutrition and to have better standardization of living.

Literature for this Nutrition education package was prepared in the form of booklet and clearly explained to the rural and urban homemakers by the investigator.

Table – XXII  highlights the nutrition and health knowledge and their scores of the selected homemakers before and after nutrition education.

TABLE – XXII

KNOWLEDGE GAINED BY THE SELECTED HOMEMAKERS 

	Aspects used for evaluation 
	Percent of scores

	
	Rural
	Urban

	
	Before
	After
	Before
	After

	Nutrition plays a vital role in human health
	12
	20
	54
	78

	Balanced diet is good for health
	18
	18
	52
	82

	Balanced diet includes all the nutrients in correct proportion
	16
	24
	68
	74

	Nutritional status affect one’s self image
	10
	24
	38
	84

	Food serves several functions and to meet body’s needs
	14
	26
	78
	88

	Food is an important part of our lives
	18
	22
	60
	74

	Basic food groups – five serve as an aid in planning balanced diet
	6
	26
	24
	88

	The nutrients are CHO, protein, fat, vitamins and minerals and are essential for health
	16
	30
	58
	70

	Calorie intake should be balanced with energy needs
	12
	30
	64
	86

	Energy producing nutrients and their contribution of energy
	14
	20
	74
	88

	Fats and oils are good for health
	16
	18
	50
	88

	Excess of fat intake is not good for health
	29
	24
	82
	90

	Excess of fat leads to have many disease conditions 
	18
	34
	82
	88

	Normal RDA of fats and oils
	8
	20
	38
	66

	Fats and oils are used in cooking
	66
	34
	76
	89

	Forms in which fats and oils are used in food preparations 
	14
	28
	70
	96

	Fats are also hydrogenated fat and are not good for health
	14
	28
	56
	96

	Uses of Red Palm Oil in cookery
	18
	30
	60
	84

	Nutritional significance of Red Palm Oil 
	12
	20
	64
	82

	Health benefits of Red Palm Oil 
	6
	20
	88
	80

	Motivate to include Red Palm Oil in the dietaries
	8
	24
	30
	78

	Average scores in  percentage
	16.4
	24.7
	59.4
	83.4


The purpose of nutrition education is to encourage people and to realize the need for consuming nutritious foods especially under exploited foods like Red Palm Oil and to modify their attitudes and practices related to Red Palm Oil.


It is encouraging to note that 16.4 percent of rural homemakers and nearly 59 percent of urban homemakers had some knowledge on the importance of food, nutrition and health and its effective interrelationships. There was a great improvement in their gain in knowledge after participating nutrition and health education which had increased to 24.7 percent among rural homemakers and 83.4 percent among urban homemakers. This indicates that education had positively influenced the awareness and practices of the homemakers. It was alarming to note that after nutrition education programme homemakers were aware of the uses of Red Palm Oil in food dietaries. Twenty four percent of rural homemakers and 46 percent of urban homemakers using Red Palm Oil in their dietaries.

This is the great achievement of the investigator to motivate rural and urban homemakers to include Red Palm Oil in their dietaries. It was also interesting to note that 56 percent of the rural and urban homemakers were aware of the nutritional significance and health benefits of Red Palm Oil. There is no doubt that women play a positive and active role in their families, if they are exposed to correct ideas on nutrition. 

III. Nutritional Status of the Selected Adolescent Girls Before and 

After of Supplementation of Red Palm Oil Incorporated Sweet Laddu

A. Selection of Subjects for Supplementation 

Adolescence is one of the most challenging periods in human development.  The relatively uniform growth of childhood is suddenly altered by a rapid increase in growth rate.  These sudden changes create special nutritional needs and need to have assessment of their nutritional status (Krause 2004).

One hundred and forty adolescent girls were (13-15 yrs) selected and conducted screening test for diagnosis of iron deficiency anaemia and includes haemoglobin concentration for the study. Seventy sic percent of the girls had Haemoglobin less than 12 g/dl and were anaemic in various grades and is given in Table–XXIII.
TABLE – XXIII

HAEMOGLOBIN LEVEL OF THE SELECTED ADOLESCENT GIRLS

	Haemoglobin level  (WHO 1989) 
	N 
	%

	12g/dl and above (Healthy and non anemic )
	34
	24.28

	Between 10 – 11.9g/dl (mildly anemic)
	62
	44.28

	Between 7 – 9.9g/dl (moderately anemic)
	37
	26.42

	Less than 7g/dl (severely anemic)
	7
	5.00

	TOTAL
	140
	100


Out of 76 percent of anemic, 44 percent of  the selected girls were mildly anaemic (10 – 11.9g/dl) 26 percent were moderately anaemic (7 9.9g/dl) and only 5 percent had severe anaemia with less than 7g/dl. From the anaemic girls, mildly anaemic adolescent girls were identified and considered as the target groups.

 The target groups consisted of Experimental Group I (N=25), Experimental Group II (N=10) and Control Group (N= 10). The research findings are given in the classification of Experimental Group I, II and Control Group and are presented in the following pages.

Supplementation of 25g sweet laddu, which was prepared using 15g of roasted Bengal gram dhal, 10g of sugar incorporated with 3g of Red Palm Oil.  This sweet laddu was administrated to Experimental (Group I N=25) and there was a supplementation of the same laddu without Red Palm Oil to the Experimental Group II (N=10) and no supplementation to the Control Group (N = 10) for the period of a 90 days.

B. Background Information of the Girls in the Target Groups

Background information regarding the type and size of the family, age, education and monthly income of the parents and their dietary pattern were studied. The data revealed that they belonged nuclear family system by having 1- 4 family members. The members of   (1 – 4 members) the selected families had atleast minimum level of education.  According to HUDCO income classification (2000), the income of the selected families was categorized and 67 percent of them belonged to low income group and had income ranged between  Rs.2500 - 4500.

C.
Dietary Habits of the Girls in the Target Groups


A majority of (72 percent, 68 percent and 64 percent) families in the experimental I, II and control group spent 41-50 percent of their total family income for to purchase  food items.  It is well documented that none of the families spent more than 50 percent of their income for the purchase of foods. All the girls in the target groups were non-vegetarians.

D.
Skipping of Meals


Skipping the breakfast is common among the girls in the target groups.  Children who skipped breakfast tend to consume lesser energy and other nutrients than those who had breakfast and were more likely to experience of deficits in their performance than those who had breakfast  (Mahan and Stump, 2000).  Nearly 56 per cent of the girls in the target groups regularly had three meals a day with tea and snacks in the evening.  The young child who had three meals  daily lead a healthy life (Morgan and Dickenson, 2003).

E.
Dietary Intake of the Girls in the Target Groups

A weighment survey was conducted for three days for five girls in experimental group I and three in Experimental group II and  three girls in control group to find out the adequacy of the diets in terms of nutrient requirement.  Average daily dietary intake of the selected girls in the target  groups was  calculated and compared with RDA suggested by ICMR (2004).
i. Mean Daily Food Intake of the Girls in Target groups


Mean daily food intake of the girls in target groups is given in            Table – XXIV.

Table – XXIV 

MEAN DAILY FOOD INTAKE OF THE GIRLS IN THE TARGET GROUPS  (13 – 15 years)
	Foods (g)
	RDA-ICMR  (1989)
	Mean intake (g)
	Percentage Deficit / surplus

	
	
	Expt 

I
	Expt 

II
	Control 
	Expt

I
	Expt

II
	Control 

	Cereals 
	340
	345
	320
	360
	-1.4
	15.9
	+5.9

	Pulses
	60
	55
	45
	55
	-8.3
	-25
	-8.3

	Green leafy vegetables 
	100
	45
	60
	55
	-55
	-40
	-45

	Other vegetables
	75
	65
	70
	70
	-13
	-6.6
	-6.6

	Roots and Tubers
	50
	40
	50
	40
	-20
	--
	-20

	Fruits
	50
	40
	40
	45
	-20
	-20
	-10

	Milks and milk products
	200
	180
	220
	210
	-10
	+10
	--

	Fats and oils
	40
	26
	24
	28
	-35
	-40
	30

	Sugar and jaggery
	40
	55
	55
	50
	+37.5
	+37.5
	+25

	Egg and flesh foods
	60
	30
	35
	40
	-50
	-42
	-33


It was alarming to note that the mean daily food intake of girls in the target groups was lower than the ICMR – RDA, 1998. It should be corrected by giving proper nutrition and health education at the class room level and at their houses.

ii.
Mean Nutrient Intake of the Girls in the Target Groups


Nutrient content is calculated from the foods consumed by the girls in the target groups using Food Consumption Table and results were compared with ICMR-RDA (2002).

The adolescent girls who consumed less amount of macro and micro nutrients, affect the health status and also reduce their body weight (Morgan and Dickenson, 2003).

Table – XXV highlights the mean nutrient intake of girls in the target groups.

Table – XXV 

MEAN NUTRIENT INTAKE OF THE GIRLS IN THE TARGET GROUPS 

(13 – 15 years)
	Nutrients  


	ICMR-RDA  2002

(13-15 yrs)
	Mean intake (g)
	Deficit/surplus

	
	
	Expt.

I
	Expt.

II
	Control
	Expt.

I
	Expt.

II
	Control

	Energy (kcal)
	2060
	1870
	1810
	1920
	-9.2
	-9.07
	-6.8

	Protein (g)
	65
	52
	47
	61
	-20
	-27.7
	-9.4

	Fat (g)
	22
	19
	16
	16
	-13.6
	-27
	-24.1

	Calcium (mg)
	600
	623
	614
	575
	+3.8
	+2.3
	-4.2

	Iron (mg)
	28
	19
	21
	20
	-32
	-25
	-1.2

	Retinol (mcg)
	600
	664
	552
	526
	+10.7
	-8.0
	-12.3

	Folic acid ((g)
	100
	98
	95
	95
	-2
	-4.4
	-4.4

	Vitamin C (mg)
	40
	36
	29
	29
	-10
	-27.5
	-27.5


Table – XXV shows a picture on the mean nutrient intake of the girls in the target groups and revealed that none of the girls in the target groups had the ICMR suggested RDA to meet their physiological needs of their body.

F.
Health Status of the Girls in the Target Groups

i. Age at menarche


From the survey conducted, it was observed that majority of the selected girls attained menarche at their age group of 11 - 15 years.  National Centre for Health statistics (1987) has reported the media age of menarche is 13.1 years. The onset of menarche in girls had a significant effect on their iron status. Iron stores already compromised during childhood would further get depleted in girls due to loss of iron during menstruation (Raman and Sarma, 1996). 

ii. Problems during menstrual cycle


Table – XXVI shows the problems during menstrual cycle and treatment taken by the girls in target groups. 

TABLE – XXVI

PROBLEMS DURING MENSTRUAL CYCLE AND TREATMENT TAKEN BY THE GIRLS IN TARGET GROUPS

	Problems and Treatment
	Experimental Groups
	Control Group

	
	I

(N=25)
	%
	II

(N=10)
	%
	N

(N=10)
	%

	*Problems
	
	
	
	
	
	

	· Irregularity
	6
	24
	2
	20
	2
	20

	· Physical discomfort
	4
	16
	4
	40
	2
	20

	· Excessive bleeding
	15
	20
	4
	40
	2
	20

	· Vomiting sensation

· Giddiness
	2
	8
	1
	1
	-
	-

	· Free from problems
	8
	32
	6
	60
	8
	8

	*Treatment
	
	
	
	
	
	

	· Homeopathy
	6
	24
	1
	1
	-
	-

	· Allopathy
	9
	36
	2
	2
	2
	20

	· Naturopathy
	2
	8
	-
	-
	-
	-


Most of the girls reported that they faced problems during menstrual cycle were irregular and excessive bleeding and some physical discomfort like stomach pain, back pain, headache, diarrhea etc. They also suffered from vomiting and giddiness. 

WHO (1996) stated that significant blood loss and irregularity in menstrual cycle are the important factors associated with anaemia. Nearly  36 percent in experimental group I, 20 percent in experimental group II and 20 percent control group temporarily adopted allopathy for treating their menstrual problems.

iii. 
Morbidity Pattern of the Girls in the Target Groups

Table – XXVII gives the morbidity pattern of the girls in the target groups in the proceeding six months of the study.
TABLE – XXVII

MORBIDITY PATTERN OF THE GIRLS IN THE TARGET GROUPS

	Illness
	Experimental 

Group I 

(%)
	Experimental 

Group II 

 (%)
	Control 

Group (%)

	Malaria

Typhoid

Diarrhoea

Common cold

Fever
	8

4

16

32

40
	80

40

40

80

10
	10

-

20

40

40



Sharma et al., 2000 reported that chronic recurrent infections like malaria, typhoid etc are indicators of the poor nutritional status and are more common among anaemic adolescent population. The same trend was also observed in our study.

G. Effect of Supplementation of Red Palm Oil Incorporated Sweet 

      Laddu on Health Status of Girls in the Target Groups


Anthropometric measurements, clinical examination and biochemical estimation were recorded before and after supplementation. To evaluate to the effect of supplementation on the health status of girls in the target groups. 

i. Anthropometric measurements


Anthropometric measurements including height and weight before and supplementation for different groups are given in the following Tables and Figure – II and IV.

TABLE – xxvIII 

mean height of the girls In the target groups

	Age (years)
	NCHS* Standard
	Height (cm) 

	
	
	Exp. 

Group I
	Exp. 

Group II
	Control

	
	
	Initial
	Final
	Initial
	Final
	Initial
	Final

	13 yrs
	157.1
	152.8
	153
	155.8
	156
	149.6
	149.9

	14 yrs
	160.4
	153.3
	153.6
	160.3
	160.5
	151.3
	151.5

	15 yrs
	161.8
	160.5
	160.8
	157.3
	157.4
	152.0
	152.2


*NCHS - National Control for Health Statistics, 1997

According to NCHS standards the mean height of 13 years girls was 157.1 cm.   As per the study Experimental Group I, the mean height of the girls was found to be 152.8 cm, in Experimental Group II, it was 155.8 cm and in Control Group, the mean height was 149.6 cm.  After 
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supplementation period, there was slight increment in the mean height of the girls in the target groups.  The same trend was observed in the age of 14 years and 15 years.

TABLE – XXIX

 MEAN WEIGHT OF THE GIRLS IN THE TARGET GROUPS

	Age (yrs)
	NCHS*

Standard
	Weight (kg)

	
	
	Exp. Group I
	Exp. Group II
	Control

	
	
	Initial
	Final
	Initial
	Final
	Initial
	Final

	13 yrs
	46.1
	41.0
	42.1
	40.8
	41.2
	40.8
	41.9

	14 yrs
	50.3
	45.3
	46.4
	40.6
	41.5
	49.3
	49.6

	15 yrs
	53.7
	46.5
	47.4
	45.3
	46.5
	52
	52.3


Weight is another parameter helped to assess the nutritional status of an individual.  It is alarming to note that the mean weight of the girls aged 13 years, 14 years and 15 years was found to be lower than the National Council for Health statistics (1987) standard values. In the study after the supplementation of 90 days, in both the Experimental Groups (I & II), there was an increment in the weight and increased up to one kilogram of weight.

ii. Clinical Examination of the Girls in the Target Groups


Table – XXX  and Figure – V show the prevalence of clinical signs and symptoms among the girls in the target groups.
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TABLE - XXX

The percentage prevalence of clinical signs and symptoms
	Signs / Symptoms
	Expt. Group I
	Expt. Group II
	Control Group

	
	Before 
	After 
	Before
	After
	Before
	After

	· Fatigue / weakness
	16
	8
	6
	3
	6
	3

	· Muscle wasting
	20
	8
	3
	1
	5
	2

	· Poor concentration
	12
	8
	4
	2
	4
	1

	· Hair changes
	20
	8
	7
	3
	6
	4

	· Angular stomatitis
	8
	4
	4
	2
	2
	1

	· Skin (dry)
	32
	8
	6
	2
	7
	5

	· Dental caries
	8
	8
	-
	-
	2
	1



From Table – XXX, it is clearly observed that the percentage prevalence of signs and symptoms of deficiency diseases decreased in the Experimental Group I, after the supplementation of Red Palm Oil. Higher percentage reduction was noted in the Experimental Group I compared to Experimental Group II and no improvement was observed in the control group.
iii. Biochemical Profile of the Girls in the Target Groups

a. Mean Haemoglobin Level Before and After Supplementation 


Table – XXXI and Figure – VI  show the information regarding mean Haemoglobin level, before and after supplementation.
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 .

TABLE – XXXI

MEAN HAEMOGLOBIN LEVEL, BEFORE AND AFTER SUPPLEMENTATION

	Groups
	Haemoglobin Level (g/dl)

	
	Initial 
	Final 
	‘t’ value 

	Experimental                             

               Group I

Mean (
S.D
	10.8

          0.479
	12.0

0.534
	14.21**

	Experimental 

              Group II

Mean (
S.D
	10.8

0.327
	11.7

0.380
	11.22**



	Control Group 

Mean (
S.D
	10.8

0.522
	11.4

0.517


	13.48**


**  - Significant at 1% level

Supplementation of Red Palm Oil brought a significant difference in haemoglobin level of the Experimental Group I  and  II. When compared to the control group.


Haemoglobin is a useful index of the overall nutritional status of an individual irrespective of its significant role in anaemia (Foster, 1992). Table XXXI and Figure – VI dealt that in the Experimental Group I, mean Haemoglobin level increased from 10.8040
to 12.0480
g/dl, and for Experimental Group II, mean Haemoglobin level increased from 10.8600 to 11.7000 g/dl and for the Control Group, mean haemoglobin increased from 10.7900 to 11.3600 g/dl. Statistical comparison was carried out between initial  and  final   values   within   the   groups  and  indicate   that  there was 
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significant improvement in Experimental Group I and p<0.01 (at one per cent level) whereas in control group the difference between initial and final values were not significant.


Statistical analysis after supplementation revealed that the increase in mean Haemoglobin in Experimental Group I is very high when compared to Experimental Group II, which might be due to the addition of Red Palm Oil that is ( - carotene content. Kritchevsky (2000) found that the Haemoglobin level was increased by 5 per cent in anaemic given iron supplement (ferrous sulphate) and 7 per cent in girls given iron plus Red Palm Oil. This indicates that supplementation of Red Palm Oil improves haemoglobin level and there is an interaction between vitamin A and iron metabolism. That may be improved Haemoglobin status. Walekzyk et al, (2003) fed vitamin–A deficient diet to adult volunteers for < 45d, and the serum retinol concentration of the volunteers progressively decreased, with reduction in Haemoglobin concentration, even though the diet contained adequate amounts of iron. The study subjects did not respond well to supplemental iron until their vitamin–A  was corrected. 

b. Mean Serum Retinol Level Before and After Supplementation


Table – XXXII  and Figure – VII give the data regarding serum retinol level before and after supplementation.
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TABLE – XXXII

MEAN SERUM RETINOL BEFORE AND AFTER SUPPLEMENTATION

	Group
	Serum Retinol ((g/dl)

	
	Initial 
	Final 
	‘t’ value 

	Experimental                             

               Group I

Mean (
S.D
	24.1696

3.703
	37.4136

4.665
	21.01**

	Experimental 

              Group II

Mean (
S.D
	24.8140

3.703
	25.8360

3.775
	5.03 ** 

	Control Group 

Mean (
S.D
	23.4900

3.768
	26.0000

4.453
	2.09NS


 NS: Not significant

** significant at 1% level


Humes and Krebs (1979) stated that bioavailability of (-carotene from Red Palm Oil appears to be more, since Red Palm Oil is a fat in which (carotene is naturally present. A study conducted by Manorama et al, (1997) revealed that both retinol and ( carotene levels were high, Red Palm Oil fed group. This indicates that Red Palm Oil is supplying ( carotene not only for conversion to vitamin A, but these high circulating levels could come of use for its other biological functions like anti-oxidant activity. The same trend was   also observed in the present study and noted that Red Palm Oil is enhancing vitamin A status of the girls in the target groups. From the present study, it is evidence that Red Palm Oil is an effective source of beta-carotene with high bioavailability. Hence it can be used for supplementary feeding programme to enhance vitamin–A status and to combat vitamin A deficiency among the vulnerable population. 
 V. SUMMARY AND CONCLUSION


To overcome the edible oil crisis, a series of measures have been taken to increase the production of indigenous edible oil in the country. The most important step was the establishment of a Technology Mission on Oil Seeds by the Government of India, which had taken several projects and policy decisions to increase the availability of oil. Inspite of increasing the production of oil seeds, importing of oils had become inevitable. On that ground, the Government of India imported palm olein and Palm Oil from Malaysia which constitute the bulk of oil imports. Malaysia is now the largest producer and exporter of Palm Oil in the world.


Today, promotion of Palm Oil production through palm cultivation is being undertaken in several parts of India by both private and Government agencies. Production and consumption of edible oil of Red Palm Oil is increasing day by day. There is an urgent need to look into the future perspectives in terms of production, utilization and acceptability of Red Palm Oil based preparations, safety, nutritional advantages, health benefits, cost effectiveness and popularization.


Having all these facts in mind, the present study on “Acceptability of Red Palm Oil in selected food preparations and its effect of supplementation on nutritional status of selected adolescent girls (13 – 15 years) was carried out in three phases with the following objective.

1. Identify the commonly used food items in urban and rural areas of Coimbatore 

2. Conduct acceptability trials for selected preparations using Red Palm Oil and compared with refined groundnut oil and sunflower oil 

3. To find the nutritional knowledge of the selected rural and urban women in Coimbatore  before and after imparting nutrition and health education knowledge gained 

4. Evaluate the effect of supplementation of Red Palm Oil on the nutritional status of the selected adolescent girls.


In the first phase, a number of food items commonly prepared and frequently consumed in low income group and middle income group of rural and urban households were identified. To assess the acceptability of Red Palm Oil, in its pure form, these identified dishes were prepared using standardized recipes. In order to put the position of Red Palm Oil in the right perspective, it is essential to compare its characteristics with other common vegetable oils of sunflower oil and refined groundnut oil.

In the second phase, 50 rural homemakers and 50 urban homemakers were selected to create awareness through nutrition education and counseling. Nutrition and Health education package was prepared highlighting the Health and dietary fats and Red Palm Oil. Nutrition and health knowledge and their scores were recorded before and after nutrition education program.


In the third phase, a total of 140 adolescent girls (!3 – 15years) were selected from Sri Avinashilingam Higher Secondary School for Girls, Coimbatore at random for the study. Blood haemoglobin estimation was carried out for all the 140 girls. Based on haemoglobin value, the prevalence of anaemia among the selected subjects was noticed.

In the next stage, from the identified anemic adolescent girls, 45 mildly anemic adolescent girls were selected and socio – economic survey was conducted. They were also used for the supplementary study. The selected 45 subjects were grouped into Experimental Group I (N=25), Experimental Group II (N=10) and Control Group (N=10) and were considered as target groups.

Experimental Group I was given 25g of sweet laddu incorporating 3g of Red Palm Oil and Experimental Group II was given 25g of sweet laddu without Red Palm Oil supplementation for a period of 90 days. The girls in the Control Group did not receive any supplementation.

The Salient Findings of the Present Study are given Below
I. Identification, Preparation and Sensory Evaluation of the Selected Recipes

1. Fifty four percent of rural homemakers and 84 percent of urban homemakers were in nuclear family system.

2. Majority of the homemakers, 82 percent in rural area and 92 percent in urban areas have less than 7 members in their families.

3. Fifty percent of the rural homemakers and 66 percent of the urban homemaker were in the age range of 20–39 years.

4. The gathered information revealed that both in rural and urban area, most of the homemakers were engaged in moderate activities and belonged to low income group and their income ranged between Rs.2501 and 4500 per month.

5. By conducting survey, thirty frequently prepared common food items were identified and collected the information regarding the type and quantity of ingredients used with reference to edible oils used in each of these preparations. These recipes were used for acceptability trial.

6. The data revealed that majority of both rural and urban homemakers used refined groundnut oil and various brands of sunflower oil mainly for their food preparations. Only 22 percent of the rural and 14 per cent of the urban homemakers used Red Palm Oil for the selected food preparations. The commonly used refined groundnut oil and sunflower oil were considered for comparison with Red Palm Oil. 

7. In rice preparation, coconut rice, lime rice, tamarind rice, vegetable rice and venpongal were prepared using refined groundnut oil, sunflower oil and Red Palm Oil and used for acceptability trial. It was understood from the sensory evaluation, rice recipes prepared in sunflower oil showed better acceptability followed by refined groundnut oil and prepared by using Red Palm Oil by panel members.  Taste and texture did not show any difference between three oil preparations. Hence, it is suggested to use Red Palm Oil in Rice preparations, if colour and appearance are not taken into consideration. The same trend was also noticed in wheat preparations.

8. It was noticed that sambar prepared in refined groundnut oil had better acceptability than Red Palm Oil and sunflower oil preparations. There was a noticeable difference due to the colour (deep orange red) of the Red Palm Oil, which alters the colour of the sambar preparations.

9. The scores of overall acceptability vegetable preparations revealed that the preparations using Red Palm Oil was ranked as the first, second for sunflower oil and third for refined groundnut oil.

10.  The data revealed that the deep fat fried items prepared in refined groundnut oil scored better points than that of the items fried in sunflower oil and Red Palm Oil. Difference in colour of items was due to the inherent colour of the oil. The other quality factors like appearance, flavour, crispness and taste did not show any appreciable difference between these three products. It is pertinent to mention that Red Palm Oil when heated for deep fat frying, a very strong characteristic and extremely unpleasant odour was emitted which persisted in the room long after the frying was over.

11. For evaluating the acceptability and palatability of Red Palm Oil, 30 items were prepared with fresh oils. Data obtained from the study showed that the items prepared with Red Palm Oil scored lower points and better scores for refined groundnut oil and maximum scores for the items prepared using sunflower oil. 

II. Evaluation of Nutrition and Health Education

12. It was encouraging to note that 16.4 percent of rural homemakers and 59 percent of urban homemakers had some knowledge on the importance of food, nutrition and health and its interrelationships. There was a great improvement in their knowledge after participating the nutrition and health education programme, which had increased to 24.7 percent among rural homemakers and 83.4 percent among urban homemakers.


It was alarming to note that after nutrition education programme rural and urban homemakers were aware of the nutritional significance and health benefits of Red Palm Oil and 24 per cent of rural homemakers and 46 percent of urban homemakers started to use Red Palm Oil in their dietaries. This is great achievement of the present study.

III. Effect of Supplementation of Red Palm Oil  on Health Status of the girls in the Target  Groups

13. Out of the 140 adolescent girls (13–15 years) selected, 76 percent of the girls had haemoglobin less than 12g/dl and were anemic, 44 percent of the selected girls were mildly anemic, 27 percent were moderately anemic and 5 per cent had severe anemia. 

14. It was alarming to note that the mean daily food intake of the girls in the target groups was lower than ICMR–RDA, 2003. It should be corrected by giving proper nutrition and health education at classroom level and at their household level. The same trend was noticed in mean nutrient intake of the girls in the target groups.

15. The data regarding health status revealed that majority of the girls in the target groups attended their menarche at the age of 11 – 15 years.

16. Information regarding the problems during menstrual cycle reported that most of the girls faced menstrual problems like irregular and excessive bleeding, physical discomfort – like stomach pain, back pain, head ache and diarrhea and also had vomiting sensation. 

17. The mean height and weight of the girls in the target groups was found to be lower than that of NCHS, standard values. After supplementation of 90 days in both the Experimental Groups I and II, there was an increment in the weight and increased upto one kilogram of weight, whereas in height, there was no increment in the mean height of the girls in the target groups. This might be due to short period of supplementation. 

18. The research findings of the present study revealed that the percentage prevalence of clinical signs and symptoms of the target groups found to be reduced appreciably in Experimental Group I, when compared to Experimental Group II and Control Group.


19. In Experimental Group I, there was one percent level of significance in haemoglobin level soon after supplementation, where as in Control Group, there was no significant increase in haemoglobin level.

20. After supplementation, significant improvement at one percent level of serum retinol was noticed in Experimental Group I, in Experimental Group II and in Control Group, it was insignificant from the results. It is evident that supplementation of 3g of Red Palm Oil, an excellent source of beta–carotene brought about more significant improvement in biochemical profile of serum retinol when compared to Experimental Group II and Control Group.

21. It is essential to include foods rich in beta-carotene and vitamin–A, constantly to have good vitamin–A profile in the body. The maintenance of vitamin–A stores in the body is to meet the needs for growth and development of school children, adolescent and also for the preparation of future motherhood.

The following recommendations are emerged from this present study:

1. Identify and standardize acceptable recipes including sweet preparations with Red Palm Oil.

2. Take efforts on popularization of Red Palm Oil among the public using publications, visual aids and media, making known to the consumers, the nutritional significance and health benefits of Red Palm Oil.

3. Make sure that all the available Red Palm Oil is utilized for human consumption especially vulnerable groups to alleviate vitamin–A malnutrition and to enhance vitamin–A status.

4. Explore possibilities of blending the Red Palm Oil with other edible oils in ideal proportion so as to shift the dietary P/S and n–6 / n-3 ratios closer to recommended range to maintain good health.

5. Ministry of Health and Family Welfare, Government of India should implement nutrition policies to promote low–fat, plant–based foods to avert or delay the undesirable health effects of nutrition transition.
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APPENDIX I

AN INTERVIEW SCHEDULE TO ELICIT INFORMATION REGARDING “ACCEPTABILITY OF RED PALM OIL IN FOOD PREPARATIONS AND ITS EFFECT OF SUPPLEMENTATION ON NUTRITIONAL STATUS OF SELECTED ADOLESCENT GIRL 

(13-15 YEARS)”.

SOCIO–ECONOMIC AND DIETARY SURVEY
1.
Name of the investigator
:

2.
Name of the interviewee
:

3.
Name and address of the 


Head of the family

a. Door no.

b. Address

4.
Monthly income to the 
:
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head of the family

5.
Composition of the family :
Joint 


Nuclear

A. 
Type of the family

6.  
Family Background of the selected girls

	S. No.
	Name of family members
	Relation to the Head of the family
	Marital status
	Age 

In years
	Educa-

tional
	Occupa-

tion
	Family income per month (Rs.)

	
	
	
	
	
	
	
	


7.
Monthly expenditure pattern

	S.No.
	B. Particulars
	Expenditure / Month in Rs

	1.
	Food 
	

	2.
	Clothing
	

	3.
	Shelter
	

	4.
	Education
	

	5.
	Transportation
	

	6.
	Recreation
	

	7.
	Medicine
	

	8.
	Savings
	

	9.
	Sundries
	

	10.
	Others
	


8. Can you recall the foods that your child had for today, yesterday and the 

day before yesterday?
	Day
	Early morning
	Break fast
	Mid morning
	Lunch
	Tea time
	Dinner time
	Bed time

	1st day
	
	
	
	
	
	
	

	2nd day
	
	
	
	
	
	
	

	3rd day
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


9.
Food consumption pattern

	S.No.
	Food
	Quantity (g)
	Frequency

	1.
	Cereals 
	
	

	2.
	Pulses
	
	

	3.
	Green leafy vegetables
	
	

	4.
	Other vegetables
	
	

	5.
	Fruits
	
	

	6.
	Nuts and Seeds
	
	

	7.
	Roots and tubers
	
	

	8.
	Sugars
	
	

	9.
	Fleshy foods
	
	

	10.
	Milk and its products
	
	


10.
List common food items you prepare at home along with side dish.

a. f.

b. g.

c. h.

d. i.

e. j.



11.
Are your family satisfy with your preparations?

12.
Methods of cooking

	S.

No.
	Food
	Boiling
	Cooking pressure
	Frying
	Steaming
	Roasting 

	1.
	Cereals 
	
	
	
	
	

	2.
	Pulses
	
	
	
	
	

	3.
	Green leafy vegetables
	
	
	
	
	

	4.
	Other vegetables
	
	
	
	
	

	5.
	Fruits
	
	
	
	
	

	6.
	Nuts and Seeds
	
	
	
	
	

	7.
	Roots and tubers
	
	
	
	
	

	8.
	Fleshy foods
	
	
	
	
	

	9.
	Milk and its products
	
	
	
	
	


13.
Fats and oils used in Cooking

	S.

No.
	Types of fats and oils
	Quantity
	Frequency

	
	
	
	Daily
	Weekly
	Once in for night
	Monthly

	1.
	Butter
	
	
	
	
	

	2.
	Ghee
	
	
	
	
	

	3.
	Hydrogenated oil
	
	
	
	
	

	4.
	Gingelly oil
	
	
	
	
	

	5.
	Groundnut oil
	
	
	
	
	

	6.
	Red Palm oil
	
	
	
	
	

	7.
	Sunflower oil
	
	
	
	
	

	8.
	Refined oil
	
	
	
	
	

	9.
	Rice bran oil
	
	
	
	
	

	10.
	Any other
	
	
	
	
	


14.
Profile of the girls selected for the study

Name of the child


:

Class Studying


:

Age at the time of menarche
:

Birth order of the child

:

15.
Nutrition status of the child

:

A. Anthropometric measurement


Before

After


i. Weight(g)

ii. Height (Cms)

B. Clinical Examination 

a) Is the child healthy and free from deficiency symptoms

[image: image10.wmf]MEAN WEIGHT OF THE GIRLS IN THE TARGET GROUPS

0

10

20

30

40

50

60

Initial

Experimetnal Group I

Final

Initial

Experimetnal Group

II

Final

Initial

Control Group 

Final

MEAN WEIGHT (kg)

13 yrs

14 yrs

15 yrs

FIGURE - IV

[image: image11.wmf]10

10.2

10.4

10.6

10.8

11

11.2

11.4

11.6

11.8

12

12.2

MEAN HEAMOGLOBIN LEVEL (g/dl)

Expermental Group I

Experimental Group II

Control Group 

MEAN HEAMOGLOBIN LEVEL BEFORE AND AFTER SUPPLEMENTATION 

Initial

Final

FIGURE - VI


Yes


No


If no, whether any of the following symptoms are present

	S.No.
	Symptoms
	Present
	Absent 

	1.
	Odema
	
	

	2.
	Muscle wasting
	
	

	3.
	Apathy / Irritability
	
	

	4.
	Hair changes – lose of luster / discoloured
	
	

	5.
	Skin changes – dry and rough / lack of luster / hyperkeratosis
	
	

	
	Nail / Koilonychia / pale nai 
	
	

	
	Bed / spoon shaped nail
	
	

	6.
	Eye-pale / Dull, Angular stomatitis
	
	

	7.
	Bleeding gums
	
	

	8.
	Discoloured teeth – Dental caries
	
	

	9.
	Night Blindness
	
	

	10.
	Bitotspots
	
	

	11.
	Conjunctival verosis
	
	

	12.
	Cormeal ulcer
	
	


b) Food consumption pattern of the child

Type of food given to your child



i. Vegetarian
ii. Non-vegetarian 
iii. Ova vegetarian



Number of meals taken by the child per day?



i. 2 meals 
ii. 3 meals
iii. 4 meals
iv. 5 and above


Type of meal you child have for lunch?



i. Packed lunch 
ii. School lunch
iii. Others


Does your child skip meals
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Yes 


No 

If  yes 

	D. Meals skipped
	Reasons

	
	


List the food most preferred by your child

List the foods not liked by your child 

16. Amount of consumption of Beta Carotene / Vitamin A rich foods

	Food
	Daily
	Weekly
	Twice a week
	Fortnight
	Occasionally

	Orange
	
	
	
	
	

	Mango
	
	
	
	
	

	Papaya
	
	
	
	
	

	Carrot
	
	
	
	
	

	Yellow
	
	
	
	
	

	Pumpkin 
	
	
	
	
	

	Sweet
	
	
	
	
	

	Potato
	
	
	
	
	

	Amaranth
	
	
	
	
	

	Drumstick
	
	
	
	
	

	Leaves
	
	
	
	
	

	Fenugreek
	
	
	
	
	

	Leaves
	
	
	
	
	

	Egg (hen)
	
	
	
	
	

	Liver (sheep)
	
	
	
	
	

	Milk and milk
	
	
	
	
	

	Products
	
	
	
	
	


17. 
Morbidity pattern

Had your child suffered from any of the following health problems during the past 6 months

	Health problems
	
	Periodicity
	
	Duration

	
	Constantly
	Frequently
	Occasionally
	

	Cold
	
	
	
	

	Fever
	
	
	
	

	Head ache
	
	
	
	

	Cough
	
	
	
	

	Nausea
	
	
	
	

	Vomiting 
	
	
	
	

	Anorexia
	
	
	
	

	Diarrhoea / dysentry
	
	
	
	

	Constipation
	
	
	
	

	Worm infestation
	
	
	
	


17a.
Did your child suffer from any of infectious diseases

	Illness
	Age (in years)
	Duration of illness

	Measles
	
	

	Mumps
	
	

	Malaria
	
	

	Viral infection
	
	

	Typhoid
	
	

	Chickenpox
	
	

	Jaundice
	
	

	Pneumonia
	
	

	Cholera
	
	

	Tuberculosis
	
	

	Whooping cough
	
	

	Poliomyelitis
	
	


18. 
Do  you give any supplementary foods to your child in addition to his normal diet?

Yes


No


If yes, what type?

19. 
Do you give any vitamins or minerals supplementation to your child?

Yes


Give reasons




No


Give reasons

20. 
How did you come to know about Red palm oil 

TV 

Newspaper

Radio

Any other

21. 
Do you know the health benefits of Red palm oil?

Yes


No


If yes, list the health benefits.

22. 
Do you know the Red Palm Oils in rich in Beta carotene?

Yes 


No

23. 
Do you know the beta carotene content of Red palm oil in micrograms?

Yes 


No



24. 
Are you using Red Palm Oil for cooking at home?

Yes


No

25. 
If yes, where do you purchase it from

Stores


Ration shops


Retail shops

26. 
Are you willing to allow your child to participate in supplementation programme Red Palm Oil?

Yes


No

27. 
Biochemical parameters

	Parameters
	Before supplementation
	After supplementation

	Serum retinal
	
	

	Haemoglobin level
	
	


APPENDIX II

Preparation of the selected recipes

I. RICE PREPARATIONS

1. Coconut Rice

	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Rice
	150  
	
	Mustard
	10 

	Coconut
	50  
	
	Green chillies
	10  

	Bengal gram dhal
	10   
	
	Cooking oil*
	10 

	Red chillies
	10  
	
	Salt 
	As required

	
	
	
	Cashew nuts
	10 


Method:
Cook rice, heat oil and season with mustard, bengal gram dhal, split black 

gram dhal, red and green chillies and add coconut scrapings.  Fried till brown colour.  Add salt and cooked rice.  Mix with the above ingredients and serve with fried cashewnuts.

2. Lime Rice
	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Rice
	150  
	
	Split Black gram
	10  

	Lime juice
	50  
	
	Mustard
	10

	Cooking oil*
	10  
	
	Asafoetide
	5

	Turmeric powder
	10  
	
	Cashew nuts
	10

	Fenugreek seed
	10  
	
	Curry leaves
	As required

	Bengal gram dhall
	10  
	
	Red chillies
	10  

	
	
	
	Salt 
	As required


Method:
Cook rice and set aside.  Heat the oil and season with mustard, bengal 

gram dhal, black gram dhal, red chillies, curry leaves and asafoetida. Add the seasoning to the lime juice and mix it properly and serve hot.  Add salt and turmeric powder to the lime juice.

3. Tamarind rice 

	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Rice
	150
	
	Asafoetida 
	5

	Tamarind 
	25
	
	Cooking oil*
	10

	Black gram dhal 
	10
	
	Turmeric 
	5

	Bengal gram dhal 
	10
	
	Salt 
	As required

	Red chillies 
	10
	
	Green chillies
	10

	Curry leaves 
	10
	
	Mustard
	10


Method:
Cook rice with salt, till just done, and cool.  Soak tamarind in water and extract the juice.  Roast black gram dhal, bengal gram dhal and red chillies separately and grind to a coarse powder.  Heat oil, add asafoetida, mustard, turmeric powder, green chillies and curry leaves chopped.  When mustard burst, add tamarind extract, powdered spices and salt and cook till all water evaporates and mixture thickens. Mix the tamarind mixture thoroughly with the rice, cover and serve hot.
4. Vegetable rice 

	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Pulao rice
	150
	
	Cloves
	2

	Peas
	50g
	
	Cinnamon
	2

	Beans
	50
	
	Bay leaf
	3

	Carrots
	50
	
	Salt
	As required

	Tomatoes
	50
	
	Fat
	10

	Onion
	50
	
	Cooking oil*
	25

	Cardamom
	2
	
	
	


Method:
Grind coriander, mint leaves with green chillies, ginger and garlic into a paste.  Heat oil then add cardamom, cloves, cinnaman and paste. Cut the vegetables and half cooked.  Then add the paste to this half cooked vegetables.  Mix the roasted rice and allow it to cook till it become soft and serve hot.

5. Ven pongal

	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Rice
	150
	
	Ginger
	5

	Green gram dhal
	50
	
	Fat
	20

	Cashew nuts
	10
	
	Salt
	As required

	Pepper
	10
	
	Cooking oil*
	10

	Cumin
	5
	
	
	


Method:
Heat oil, roast cashew nuts till golden brown and remove. From whole pepper and cumin, add green gram dhal and fry lightly. Remove.  Boil water, add washed rice and fried green gram dhal.  When half cooked, add salt and chopped ginger.  When done and cashew nuts and remaining oil.  Serve with coconut chutney.

II. Wheat preparations

6. Chappaties
	Ingredients

	Quantity (g)

	Wheat flour
	150

	Salt
	As required

	Cooking oil*
	15


Method:
Sieve wheat flour and make a stiff dough.  Knead well and set aside for at least one hour.  Then divide into small balls and spread the small balls.  Toss on hot thawa.  Allow them to puff.  Smear with small amount of oil and serve hot.
6. Paratha

	Ingredients

	Quantity (g)

	Maida
	150

	Salt
	As required

	Cooking oil*
	30

	
	


Method:
Sieve Maida and rub.  Add salt and oil and make a dough.  Keep aside for at least two hours.  Knead well and divide into even sized portions and roll out 0.75 (1/4”) thick, smear melted fat.  Sprinkle a little flour over.  Fold into two and roll out into round or triangular shapes.  Heat griddle and bake each Paratha for a minute.  Add fat around the edges and little on top turn over and fry both sides.

8. Poories
	Ingredients

	Quantity (g)

	Wheat flour
	150

	Salt
	As required

	Cooking oil*
	30


Method:
Sieve flour.  Mix oil.  Add water and salt and prepare a medium stiff 

dough..  knead well.  Set aside for at least half an hour.  Knead dough again till soft.  Divide into even sized balls.  Roll at to 0.2cm (1/6”) thickness and 5-10cm (3.4”) in diameter.  Deep fry. Poories gently pressing down with a flat spoon in a circular motion.  When puffed up turn over.  Lightly brown on both sides.  Drain on paper and serve hot.

9. Uppuma (Rava / Vermicelli)

	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Semolina
	150 
	
	Black gram dhal
	10

	Onion
	50
	
	Mustard
	10

	Green chillies
	10
	
	Curry leaves
	10

	Ginger
	5
	
	Salt
	As required

	Bengal gram dhal 
	10 
	
	Cooking oil*
	30 


Method:
Season with mustard, black gram dhal and bengal gram dhal.  Add chopped onions, ginger, green chillies and curry leaves.  Roast till light brown.  Add salt with boiling water and allow to cook.  Garnish with chopped coriander leaves.  Serve with or without chutney.

10. Wheat flour dosai

	Ingredients

	Quantity (g)

	Wheat flour
	150

	Salt
	As required

	Cooking oil*
	15


Method
Take 150g of wheat flour, mix it with water and required amount of salt, 

prepare a medium consistency batter and spread it into a dosai thawa.

III. VEGETABLE ADDED DHAL PREPARATION

11. Onion Sambar

	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Red gram dhal
	50
	
	Onion (chopped)
	50

	Tamarind
	25
	
	Mustard
	10

	Fenugreek
	10
	
	Sambar powder
	10

	Salt
	As required
	
	Cooking oil*
	15


Method
Fry chopped onion in oil till transparent and cook in tamarind extract till it becomes soft.  Add sambar powder, salt, mashed, (cooked) dhal and cook till it becomes thick.  At the end, season with asafoetida and garnish with chopped coriander and curry leaves.

12. Drumstick sambar
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Red gram dhal
	50
	
	Drumstick
	100

	Onion (small)
	50
	
	Tamarind
	25

	Mustard seeds
	10
	
	Fenugreek
	10

	Sambar powder
	10
	
	Cooking oil*
	20

	Salt
	As required
	
	
	


Method:
Fry onion in oil till transparent and cook drumstick and then add watery 

tamarind extract.  Allow to boil till it becomes soft.  Add sambar powder, salt, mashed dhal and cook drumstick till it becomes thick.  At the end of preparation, season with asafoetida.  Garnish with chopped coriander, curry leaves.

13. Potato curry
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Potatoes
	100
	
	Red chilly powder
	2

	Black gram dhal
	2
	
	Curry leaves
	1 spring

	Turmeric powder
	1
	
	Cumin
	1

	Mustard
	1
	
	Cooking oil*
	7.5

	Salt
	To taste
	
	
	


Method:
Boil potatoes.  Heat the oil and mustard seeds, cumin, black gram dhal and curry leaves and add cooked potato and turmeric and red chilly powder and mix it properly.

14. Snake gourd poriyal
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Snakegourd
	150
	
	Black gram dhal
	5

	Red chilllies
	5
	
	Coconut
	10

	Bengal gram dhal
	5
	
	Mustard
	5

	Cooking oil*
	10g
	
	
	


Method:
Wash the snake gourd and cut into small pieces.  Heat the oil, add 

seasonings and snake gourd and spinkle water and cook till soft.  Then add coconut scrapings. Mix it thoroughly and serve. 

15. Radish sambar
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Radish
	100
	
	Red gram dhal
	50

	Red chillies
	10
	
	Tamarind
	10

	Turmeric powder
	A pinch
	
	Coconut
	50

	Curry leaves
	10
	
	Mustard
	10

	Asafoetida
	¼ teaspoon
	
	Cooking oil*
	10g


Method:
Wash red gram dhal well and pressure cook, adding just enough water, a pinch of turmeric powder and asafoetida.  Extract tamarind pulp.  Fry the chapped onions in one teaspoon oil till soft.  Add the fried onions and boil radish with the tamarind pulp and boil adding enough salt, turmeric powder, sambar powder and a pinch of asafoetida.  And allow to boil till the raw flour is disappeared.  

IV. VEGETABLE PREPARATIONS

16. Ladies Finger Poriyal

	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Ladies Finger
	150
	
	Red chillies
	10

	Onion (small)
	50
	
	Cooking oil*
	20

	Salt
	As required
	
	
	


Method:
Cut ladies finger into one-inch length and fry it.  Add ground spices and salt and mix well.  Add just enough water to cook dry.  Remove and fry in remaining oil.

17. Carrot Poriyal

	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Carrot
	150
	
	Green chillies
	10

	Mustard
	5
	
	Black & Bengal gram dhal
	5 

	Salt
	As required
	
	Cooking oil*
	10


Method: 
Heat little oil and season with mustard bengal and black gram dhal and add chapped.  Add water and cook till it become soft and remove from fire.

18. Beans Poriyal
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Fresh beans
	150
	
	Green chillies
	10

	Mustard
	10
	
	Black  gram dhal
	10 

	Coconut
	10
	
	Cooking oil*
	10

	Salt
	As required
	
	
	


Method:
Wash the beans, cut ends and remove side fibers.  Chop into fine pieces and steam it in pressure.  Heat oil in a frying pan add seasonings and then cook beans. Fry well for few minutes, add pound mixture of chilly powder and salt.  Mix gently and remove from fire.

19. Amaranth Poriyal
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Amaranth
	150
	
	Onions (small)
	50

	Mustard
	5
	
	Red chillies
	5 

	Garlic 
	5
	
	Cooking oil*
	10

	Salt
	As required
	
	
	


Method:
Heat oil in a deep curved pan.  Add mustard, broken red chillies and then chopped,  onion garlic.  Fry for a minute.  Stir till it turns transparent and tender.  Add washed, chopped amaranth and fry for 1 or 2 minutes.  Sprinkle little water, and close with lid.  Stir in between and cook till moisture is absorbed.  Add salt at the end.

20. Beetroot Poriyal
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Beetroot
	150
	
	Black gram dhal
	5

	Green chilllies
	10
	
	Bengal gram dhal
	5

	Mustard
	5
	
	Curry leaves
	A few

	Coconut
	10
	
	Cooking oil*
	10


Method:
Wash and peel skin of beetroot and cut into small pieces.  Heat oil, add seasonings and beetroot and spinkle water and cook till soft.  Then add coconut scrapings, mix thoroughly and serve.

V. EGG PREPARATIONS 

21. Egg Omelette
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Egg (3)
	120
	
	Onion (small)
	50

	Green chilllies
	5
	
	Salt
	As required

	Cooking oil*
	10
	
	
	


Method:
Break eggs and beat well.  Heat oil in fry pan and add onions, chillies and salt till it becomes brown.  Add egg mixture.  It starts setting.  Remove when cooked and serve immediately.

22. Scrambled egg

	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Egg
	120
	
	Green chillies
	10

	Onions(small)
	50
	
	Cooking oil*
	5

	Salt
	As required
	
	
	


Method:
Slice onions and chillies.  Break eggs and beat well.  Heat oil in fry pan.  Add onions and chillies.  Add egg mixture and salt.  As it starts setting, stir.  Remove when cooked and serve immediately.

22. Egg noodles

	Ingredients

	Quantity (g)

	Noodles
	150 

	Egg 
	3

	Cooking oil* 
	10 


Method:
First lightly saute the noodles masala, add water into that and put noodles in water allow to boil for 1 or 2 minutes.  Then mix it with scrambled egg.

23. Bombay Bread Toast

	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Egg
	120 
	
	Sugar
	50 

	Bread 
	150 
	
	Cooking oil* 
	5 

	Milk 
	50 ml
	
	
	


Method:
Break the egg into a basin, beat thoroughly and add sugar and milk and dip the bread slice in the egg, sugar, milk mixture and roast it over the hot thawa for few seconds.  Turn it till both sides are slightly browned.
25. Egg kurma 

	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Egg
	120 
	
	Red chilli powder
	10 

	Onion  
	50 
	
	Salt 
	As required

	Tomato 
	50 
	
	Cinnamon, cloves 
	A few

	Ginger
	5 
	
	Turmeric
	A few

	Garlic
	10 
	
	Cooking oil*
	10 


Method:
Boil egg in water.  Roast the dry whole spices and grind them along with ginger and garlic it to a fine paste.  Grate or grind the  onion finely.  Blanch the tomatoes and chop them.  Heat oil in a thick bottomed pan and fry grate into golden brown. Add red chilly powder, turmeric, masala powder, add salt, blanched and chopped tomatoes and fry till masala is done and fat separates out.  Add sufficient water to make curry and let the curry boil and the boiled egg.

VI. DEEP FAT FRIED ITEMS

26. Black gram dhal vadai

	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Black gram dhal
	150
	
	Green chillies
	2

	Asafoetida 
	¼ teaspoon
	
	Curry leaves
	2 strings

	Onion (small)
	40
	
	Cooking oil*
	10

	Salt
	As required
	
	
	


Method:
Wash and soak black gram dhal for one hour.  Drain the water through a colander completely.  Add green chillies, ginger piece, salt and grind to a fine paste.  Sprinkle water now and then during the process of grinding to make it a ball like dough.  Add crushed pepper, finely chopped small onions pieces, a few finely cut green chillies and mix well.  Heat oil in a deep fry pan.  Take a small lemon size dough and make round vadas over a polythene paper.  Make a hole with your forefinger in the centre of each vada.  Gently transfer into the heated oil and deep fry turning to both sides.  Remove the vadas gently and keep over a colander to drain the excess oil.

27. Bengal gram dhal vadai
	Ingredients
	Quantity (g)
	
	Ingredients
	Quantity (g)

	Bengal gram dhal
	150
	
	Green chillies
	5

	Asafoetida 
	5
	
	Curry leaves
	2 springs

	Onion (finally chopped)
	50
	
	Cooking oil*
	10

	Salt
	As required
	
	
	


Method:
Wash and soak bengal gram dhal for 30 minutes (till tender).  Drain the water completely.  Grind coarsely adding salt, asafoetida, green chillies and curry leaves without adding water.  Sprinkle water in between, if necessary.  Take lemon size dough and make vadas over a polythene sheet.  Transfer each vadas gently into hot oil.  Turn the other side over and deep try till it becomes golden on both side.  Remove from the oil with a perforated spoon and keep over a colander to drain the excess oil. 

28. Potato chips
	Ingredients
	Quantity (g)

	Potatoes
	150

	Cooking oil*
	To fry 

	Salt
	To taste


Method:
Peel potatoes.  Wash and cut into fingers.  Deep fry till crisp.  Add salt and asafoetida. 

29. Bajji

	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Raw bananas
	4
	
	Salt 
	As required

	Bengal gram flour 
	100 
	
	Cooking soda
	0.5

	Red chillies
	1 
	
	Cooking oil*
	To deep fat fry

	Asafoetida 
	4 teaspoon
	
	Raw rice flour 
	25


Method:
Wash and peel the skin of the bananas.  Bananas can be cut into flat thin long slices.  To make the outer layer for the bajji, mix all the ingredients.  Sift  together bengal gram dhal flour, raw rice powder and cooking soda.  Add red chilli powder, salt, asafoetida and just enough water to make it to dosa batter consistency.  It should not be too watery or too thick.  Heat oil in a deep fry pan, dip each piece of banana in the batter thoroughly and deep fry in hot oil turning to both side.

30.
Potato Bonda
	Ingredients

	Quantity (g)
	
	Ingredients

	Quantity (g)

	Potatoes
	150 
	
	Asafoetida 
	¼ teaspoon 

	Coriander leaves 
	10 
	
	Baking powder
	¼ teaspoon 

	Green chillies 
	10 
	
	Cooking oil*
	To deep fat fry

	Ginger 
	5 
	
	Salt 
	As required

	Roasted bengal gram dhal 
	150 
	
	Red chilly powder 
	¼ teaspoon 


Method:
Keep the boiled, peeled and mashed potatoes in a mixing bowl.  Grind coriander leaves, green chillies and ginger together.  Mix everything together and make lemon size balls. Make a batter with bengal gram flour and cooking soda, adding salt, red chilly powder, asafoetida and just enough water.  Dip each potato ball into the batter and deep fry to a golden colour in hot oil.

 * Three variations were prepared using the same procedure same quantity of three oils – sunflower oil, Refined groundnut oil and Red Palm Oil is used in each of the three variations and are considered for the acceptability trials.

 APPENDIX III

SCORE CARD FOR COMPOSITE EVALUATION OF A PRODUCT
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-
Good



2
-
Satisfactory



1
-
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APPENDIX – IV

INDIVIDUAL CONSUMPTION SURVEY - WEIGHMENT METHOD 

Name of the Investigator

:

Door No.
:


Name of the head of the family
:

Address
:

Name of the subject

:

Age of the subject


:

Date

:

FOOD CONSUMPTION

	Name of the meal
	Menu
	Weight of the total raw ingredients used by the family (g)
	Weight of the total cooked food consumed by the family (g)
	Amount of cooked food consumed by the individual (g)
	Raw equivalents consumed by the individual(g)

	Breakfast


	
	
	
	
	

	Lunch


	
	
	
	
	

	Tea


	
	
	
	
	

	Dinner


	
	
	
	
	


HEALTH AND NUTRITION EDUCATION - PACKAGE

NUTRITION AND HEALTH BENEFITS OF

DIETARY FAT AND RED PALM OIL

Introduction 


Proper nutrition at all stages of the life is essential for healthy and productive life in a country where a majority of the population consume predominantly cereal based diet. It is essential to emphasize the need to eat a balanced diet consisting of variety of foods. Better dietary practices not only promote health but also prevent nutritional disorders and chronic degenerative diseases. Hence, there is a need to choose foods from all the food groups.


Fats and oils occupy a prominent position among the foods we eat. Fats are concentrated source of energy, providing 9 kcal/gram, and are made up of fatty acids in different proportion of essential fatty acids.

An adult man consuming 2400 kcal of energy, requires a minimum of 40g of visible and invisible fats. In a typical Indian diet, which is cereal based, about 20g is obtained as invisible fat. Therefore, a daily intake of 20g of visible fat is needed. 

A balanced diet should provide around 60 – 65% of total calories from carbohydrate, about 10 – 15% from protein and 10 – 25% from fat. At the same time, diet providing more than 30% calories from fat increases the risk of Cardio Vascular Diseases (CVD) especially atherosclerosis.

Fats serve as a vehicle for fat–soluble vitamins like A and E and carotenes and promote their absorption. They are also sources of polyunsaturated fatty acids. It is necessary to have adequate and good quality of fats in the diet with sufficient polyunsaturated fatty acids. The type and quantity of fat in the daily diet influence the level of cholesterol and triglyceride in the blood. Diets should include adequate amounts of fats particularly in the case of infants and children, to provide concentrated energy since their energy needs per kg body weight are nearly twice those of adults per kg body weight. Adults need to be cautioned to restrict intake of saturated fat (butter, ghee and hydrogenated fat) and cholesterol  (Eggs, organ meat). Excess of these substance could lead to obesity, diabetes, cardiovascular diseases and cancer.

It is not the perfect nutrient to include, nor should be removed from the diet entirely. Hence, it is essential to have correct knowledge regarding  roles of fats and oils in healthy diet. This helps to overcome the occurrence of many nutritional disorders and chronic degenerative diseases especially among adult population.

Basic Facts on Red Palm Oil 


Red Palm Oil is produced from the fruit of the Elaeis guineensis palm. It is vegetable oil and therefore does not contain cholesterol. It is extracted from fleshy orange red mesocarp of the fruit of the oil palm tree for thousands of years. Red Palm Oil is light yellow to orange red colour. Ninety percent of palm oil is used as edible oil at domonestic and commercial level.

Food Uses of Red Palm Oil 


Red Palm Oil is an excellent general purpose household cooking oil and is very popular in many tropical and sub-tropical countries. It is the second largest source of vegetable oil in the world. Its unique physico–chemical properties characterized to be an edible oil.


It is extremely stable to high temperature especially during frying. It has a lesser tendency to smoke, foam or form sticky unhealthy polymers. Since the oil itself in blend, it helps to bring out the aroma of food cooked in it, thereby helping to maintain traditional taste and preferences. Red Palm Oil is an excellent partner for blending with other vegetable oils and fats. 


For home cooking, palm olein is suitable for shallow pan frying as well as deep fat frying.  The oil is reused several times. Consumers in temperate countries may observe cloudiness in the oil, when the temperature drops below 200C. This crystallization occurs at lower temperature for PUFA.

Most of the oils become rancid from exposure to heat, light and oxygen.  Red Palm Oil is naturally protected by its high level of  vitamin-E antioxidant content. It has a natural resistance to oxidation and rancidity and has a good shelf life.


Red Palm Oil has certain advantages for this purpose, such as the fact that it does not need hydrogenation. Unfortunately hydrogenation process produces trans–fatty acids, which plays a major role in disease conditions.


More than 50% of the world’s consumption of fats and oils in the form of solid fats. The use of solid fats is a necessity especially in the making of biscuits, breads, buns, cakes and pastries. Solid fats made from Red Palm Oil, however, do not require hydrogenation. Thus, fats are free from trans - fatty acids and are highly suitable for baking purposes.


Its natural fatty acid composition also requires minimum chemical modification for use in a large variety of food formulations. This is advantageous over other edible liquid oils that require hydrogenation (resulting in the formation of trans – fatty acids) which can be damaging to human health.

Nutritional Significance of Red Palm Oil 

Since it is a dietary oil of vegetable origin, it is essentially free of cholesterol. Red Palm Oil contains almost equal amount of saturated and unsaturated fatty acids. It contains negligible amount of hypercholesterolemic fatty acids. It is moderately rich in hypocholesterolemic monounsaturated oleic acid and has adequate amount of linoleic acid. 


Present day guidelines on human nutrition suggested that dietary fat should be made up of approximately equal amount of Saturated Fatty Acid (SFA), Mono Unsaturated Fatty Acid (MUFA) and Poly Unsaturated Fatty Acid (PUFA) ie 1:1:1. Naturally occuring this vegetable oil has such a combination of fatty acids for the optimum health ie Red Palm Oil is a mixture of PUFA, MUFA and SFA. Hence, it is an unique edible oil, suitable for maintaining good health.

Besides it is an excellent source of beta carotene, vitamin-E and has higher bio availability of these antioxidant nutrients (proportion of nutrients that are used by the body) than other vegetable sources. It is a particularly important dietary oil for people who are not taking vitamin-E supplement.

Red Palm Oil has high concentration of beta and alpha–carotene, which make up approximately 90% of its total carotenoid content. It has 15 times more retinol equivalent than, carrots and 50 times more than tomatoes. No other vegetable oil contain carotenoids in significant quantity like Red Palm Oil. It has about 500–700ppm carotenes  and about 1000ppm of vitamin-E. Red Palm Oil is once again unique because of its tocopherol and tocotrienol and carotene content. 

Health benefits of Red Palm Oil 


Dietary palm oil lowers the total blood cholesterol and bad LDL cholesterol and increases good HDL cholesterol. This effect is accepted to be beneficial against cardiovascular diseases are responsible for about 40% of death in developing countries and remains the most important cause of early invalidity, professional inactivity and premature death. The most effective treatment recommended for elevated serum cholesterol by dietary means is to replace foods high in saturated fats with those high in PUFA.

Red Palm Oil is the richest known source of tocotrienols. No other common edible oil contains this form of vitamin E in Significant amount.  Tocols in Red Palm Oil act as natural biological anti- oxidants. Tocols have a number of health promoting biological functions. 

 Together with carotenoids, they act as anti oxidants to protect tissue and membranes from free radical damage and to prevent lung and oral cancers and the damaging effects of environmental toxins. The tocotrienols in Red Palm Oil have beneficial effects on blood cholesterol and platelet aggregation.


Sundram et al, (2003) opined that vitamin - E reduces LDL cholesterol and triglycerides, raise ‘good’ HDL cholesterol thereby reduces risk of heart attack and also lowering the risk of developing cataract.


Red Palm Oil contains high concentration of beta and alpha carotene, which make up approximately 90% of its total carotenoid content. Importantly, Red Palm Oil is one of the few excellent dietary sources of alpha–carotene, which has been shown to have even more powerful anti-cancer effects than beta–carotene.

	Advantage of cooking with Red Palm Oil

	· Numerous health benefits

	· Reduces risk of blood clots and atherosclerosis 

	· Reduces blood cholesterol, LDL ‘bad’ cholesterol and triglycerides

	· Raises HDL ‘good’ cholesterol 

	· Prevents abnormal blood clotting

	· Helps normalize blood pressure

	· Protects against some forms of cancer

	· Protects against vitamin A deficiency

	· Provides a rich sources of antioxidants – Vitamin-E and Carotenoids


Conclusion 


The role of fat in nutrition transition is of particular interest. In many epidemiological analyses of diet and health, fat consumption has been used as the sole measure of diet quality. As a result, diets of emerging economics are seen as heading in the wrong directions. Development nations already have implemented nutrition policies to promote LOW FAT, PLANT BASED FOODS like Red Palm Oil and it is suggested that developing nations should formulated similar policies to avert or delay the undesirable health effects of nutrition transition. 
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