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                                             I. INTRODUCTION

“Body strength, growth and healthy constitution are the products of correct nutrition. So let your food be your medicine and let your medicine be your food.”
                                                     -  Hippocrates (Father of Modern Medicine)

 “The life of all living organisms is based on food and the whole world seeks happiness, satisfaction, growth and intelligence which are established in food” speaks the Vedas that are believed to be as old as 5000 to 8000 years. The Thirukkural and the Holy Quaran also speak of medicinal values of food. Precise nutritional research investigations today, endorse the above statement of Vedas and Quaran in their expression of “you are what you eat”. Life cannot be sustained without adequate nourishment. Man needs nutritionally significant and health benefitted foods for their growth, development and to lead an active and healthy life.

                Good health especially digestive health is an important asset for each and every individual of the family and this precious wealth is the product of appropriate dietaries. Thus foods also offer balance, grace and vigor to an individual. To achieve this along with adequate nutritious diet, different system of preventive measures is been practiced in our day to day life. 
 Food and health are two important areas of concern for consumers, scientists and policy makers. The quest for information on health benefits of foods, selected food ingredients and nutritional supplement are not only unprecedented but also unabated. Scientists, health personnel, national and international organization today are therefore concentrating their efforts to improve food and nutrition security throughout the world while the industries are focusing on the functional or designers foods for maintaining health status.

               Until recently modern man neglected the medicinal foods in their everyday dietary pattern, but the ancient literature in India and Indian system of medicine are based on foods, herbs and spices. Ancient physics and healers used natural bio-remediation to treat diseases. However with medical and other allied science expanding all directions including the more modern molecular science and bio-technology, and to have back our steps to food based approaches for preventing deficiency diseases and degenerative diseases which are currently increasing more, especially in developing countries. We have to look to our mother nature for solution and therefore vegetarianism and vegetarian diets are the focus of attention of the health promoters. 

            Such recommendations are likely to be more acceptable and feasible in countries of Asian origin as it fits into the traditional practices and socio economic condition. It is now well known and accepted that some of the traditional practices and traditional diets of Asian region are healthier than those of the industrialized countries and are close to our ancient diets. Vegetarian diets including medicinal plants, herbs and so on appear to be playing prominent role in the prevention of several chronic diseases.        

                  Plants have been used in traditional medicine for several thousand years (Abu-Rabia, 2005). The knowledge of medicinal plants has been accumulated in the course of many centuries based on different medicinal systems such as Ayurveda, Unani, and Siddha and so on. In India, it is reported that traditional healers use 2500 plant species and 100 species of plant serve as regular source of medicine (Pei, 2001). According to World Health Organization (WHO), nearly 80 per cent of the world’s people depend on traditional medicine for their primary health care.


The medicinal value of herbs known to earlier civilizations through a combination of keen observation trial and error is being rediscovered and confirmed by modern scientific tests. Herbal medicines can be viewed as the precursor of modern pharmacology; indeed, many of today’s powerful drugs, however, herbs are not always safe as some herbalagists suggest. Nevertheless, there is much wisdom in the general approach of herbal medicine and there are usually fewer side effects.


Herbs in the diet and herbal remedies are making a comeback as people rediscover the value of natural ingredients and natural cures and question the side effect of pharmaceutical drugs.


The statistics used for prevalence or incidence of digestive disorders are typically based on United States or United Kingdom statistics since the statistics are not available for India. But medical studies and experts expressed that gastrointestinal disorders are increasing in India (Curtis, 2008).


If you are occasionally slowed down by an upset stomach, indigestion, heart burn or even an ulcer, you certainly are not alone. Over 95 million Americans experience some kind of digestive problems. Over 10 million people are hospitalized each year for care of gastrointestinal problems and the total health care costs exceed 40 billion annually. While many digestive problems are more common as people get older, they can occur at any age, even in children. All Americans are susceptible to digestive problems, regardless of gender, ethnic or socioeconomic background. (http://www.gi.org/patients/cgp/cgpvoll.asp).


 In India, among 1,065,070,607 people 234,942,036 people suffer from digestive problems. Similarly, in United States of America, 64,776,924 people out of 293,655,405 people suffer from or other kind of digestive problems (extrapolated statistics) (US Census Bureau, 2004).


The digestive system is susceptible to a number of disorders, some of which are mildly uncomfortable and temporary and others which are more serious and chronic (Taylor, 2003). There are certain disorders or symptoms related to the rate of digestion. Such ailments can either be said as a disorder itself or a symptom related to digestive disorder. Such problems include flatulence, constipation, dyspepsia, belching, bloating, etc (Keemar, 2002).


Constipation is defined as having a bowel movement fewer than three times per week. With constipation, stools are usually hard, dry, small in size and difficult to eliminate. Some people who are constipated, have a painful bowel movement and often experience straining, bloating and the sensation of a full bowel. Constipation is a symptom and not a disease which needs simple correction in dietary habits, sleep and relaxation. (http: //digestive.niddk.nih.gov/).

Dyspepsia (Indigestion) refers to symptoms thought to originate in the upper gastro intestinal tract (GI tract). It encompasses a variety of symptoms like pain, discomfort, bloating, nausea, anorexia, heart burn and belching (Tripathi and Kulkarni, 2002) and the symptoms of prolonged dyspepsia may be related to underlying problems like gastro esophageal reflux disease, gastritis, peptic ulcer, delayed gastric emptying, gall bladder disease and cancer (Robinson, 2006).


The ability to belch is almost universal. Belching, also known as burping is the act of expelling gas from the stomach out through the mouth. The usual cause of belching is a distended stomach and caused by swallowed air. The distention of the stomach causes abdominal discomfort, and the belching expels the air and relines the discomfort. The common reasons for swallowing large amounts of air (aerophagia) are gulping food or drink too rapidly, anxiety, carbonated beverages, improper food intake, inadequate food intake and stress (http://www.medicinenet.com).


Bloating is the subjective sensation (feeling) that the abdomen is larger than normal. Thus, bloating is a symptom similar to the symptom of discomfort. In contrast, distention is the objective determination (physical finding) that the abdomen is actually larger than normal. Chronic stomach bloating can be a sign of more serious health problems, especially Irritable Bowel Syndrome or IBS (http://www.medicinenet.com.html and http://www.healthinfoarticles.com)


Accumulation of wind/gas in the stomach and the resultant distension is known as flatulence. The wind or gas is generated both in the intestines and stomach because of dyspepsia and constipation. It may even lead to fluttering in the heart (Mahan and Stump, 2004 and Chauhan, 2006).


Hemorrhoids are swelling and inflammation of veins in the rectum and anus. It is also refers to “cushions of the rectum and the anus.

(http://en.wikipedia.org/wiki/Hemorrhoid). Hemorrhoids are also referred as piles. Though heredity is considered one of the contributing factors for piles, dehydration, food habits and defecation practices are also believed to be among the causes of this because of dehydration, defecation becomes difficult.

(http://consultayogi.com).


The medicinal plant chosen for the study is pirandai (Cissus quadrangularis) which is an indigenous medicinal plant. It is a tender climber with fleshy quadrangular stems and is distributed all over the hotter parts of India. In Sanskrit, it is known as asthisamharaka.


It has been used as a medicinal plant since, antiquity. The use of this (by common folk) for promoting fracture healing is an old practice. The plant (stem, leaves) is commonly used as a green vegetable. The fresh or dried stems, leaves and tender shoots hold a prominent place as household remedies mainly in connection with affections of the digestive system. In certain parts of India the tender shoots of the plant are ashed in closed vessels and administered in dyspepsia and indigestion (Williamson, 2002).


Against such a backdrop, the present study on “Acceptability and nutrient analysis of selected recipes incorporated with pirandai (Cissus quadrangularis) and its effect on gastrointestinal problems of the selected subjects” has been undertaken with the following specific objectives:

· Elicit information on socio-economic, dietary pattern and health status of subjects of the selected families in Coimbatore city,
· Identify commonly prepared recipes  incorporated with pirandai,
· Formulate and evaluate the selected value added recipes with pirandai using different combination for acceptability,
· Estimate nutrient content and cost effectiveness of the selected value added product for administration,
· Administrate and evaluate the effectiveness of the value added pirandai product on digestive problems of the selected subjects and 
· Develop and evaluate the effect of the education package on nutritional knowledge on the selected subjects.

                                II. REVIEW OF LITERATURE


The literature pertaining to the study on “Acceptability and Nutrient analysis of selected recipes incorporated with pirandai (Cissus quadrangularis) and its effect on gastrointestinal problems of the selected subjects” is reviewed under the following headings:

A. History and usage of medicinal plants 

B. An overview of Pirandai (Cissus quadrangularis)

C. Health benefits of Pirandai 
D. Culinary uses of pirandai and
E. Role of pirandai in prevention of digestive problems

A. History and usage of medicinal plants



Since dawn of human history, man has always depended on plants for food, medicine and a variety of other products. Nearly 50 per cent of India’s 17000 flowering plants are medicinally used in the traditional systems of medicine and in tribal core. The elite rural and tribal communities of the country have made use of over 7500 species of medicinal plants for maintaining their health condition and to overcome their health problems (Albert, 2009).


For centuries, the two streams of traditional medicine Viz., the codified classical system of Ayurveda, Siddha, Unani and Tibetian and the tribal medicine have used plants as medicine. The knowledge of these systems of medicines passed from one generation to the other orally and has provided very simple but effective remedies to various ailments using leaves, bark, roots, fruits and flowers of various medicinal plants (Paramasivam, 2009).


The medicinal plants find applications in pharmaceutical, cosmetic, agriculture and food industry. With the onset of research in medicine, it was concluded that plants contain active principles, which are responsible for curative action of the various herbs used for medicinal purposes. The scientists isolated active constituents of the medicinal herbs and after testing, some are found to be therapeutically active. With onset of scientific research in herbals, it is becoming clear that the medicinal herbs have a potential in today’s synthetic era, as a number of medicines are becoming resistant. Ancient knowledge coupled with scientific principles come to the forefront and provide powerful remedies to eradicate the diseases (http://ayervedaherbs.wordpress.com/).


There is a growing focus on the importance of medicinal plants and traditional health systems in solving the health care problems of the world. Most developing countries have viewed traditional medical practices as an integral part of their culture (http://www.genecampaign.org/).


Supplementation with herbal and other natural products is growing in popularity. Surveys suggested that the use of herbal products grew from 2.5per cent of adult in 1990 to 12.1per cent in 1997. In United States, the sale of herbal products skyrocketed from $200 million in 1988 to $5.1 billion in 1997.


Health Canada estimated that over 50 per cent of Canadians consume natural products such as herbs and homeopathic products as the preventive measures for various disease conditions. Herbal therapy (phototherapy) is nothing new however; most cultures have long traditions of using plants to treat illness and to sustain health. For centuries there were no other medicines. Even now most of the world’s people depend primarily on herbs for medications; in some remote areas, modern medicines are just not obtainable (Turner et al., 2003).

       In general herbs are not replaced by pharmaceuticals and the research recommended that for many conditions, herbs work well and are cheaper than drugs and cause fewer side effects (Hardy, 2003). The traditional medicinal plants are low-cost and safe health care to a vast majority of people who are otherwise poor is seriously considered (Albert et al., 2009).

           B. An overview of Pirandai (Cissus quadrangularis)


The use of herbs and plants for medicinal purposes dates back thousands of years. Many ancient herbs and plants are used in modern day to relieve common ailments and diseases one such plant is pirandai (Cissus quadrangularis) a succulent vine plant native to India. This is well known throughout the world for its beneficial properties.


Pirandai (Cissus quadrangularis) first prescribed in Ancient Ayurvedic texts have been used throughout history for its analgesic properties. It is known medicinal plant that is used in modern day for many of the same reason it was used in ancient times (http://www.echow.com).

        i. Definition


Cissus quadrangularis is a perennial plant of the grape family. It is commonly known as veldt grape or devil’s back bone.

       ii.   Botanical name
 
                             Cissus quadrangularis (L) Wall. Ex Wight & Arn
iii. Synonyms 


Cissus succulenta (Galpin) Burtt Davy


Cissus tetragona Harv


Vitis quadrangularis (L) Wall Wight and Arn


Vitis succulent Galpin

                iv. Common names

           English 
: edible – stemmed vine

           Sanskrit
: asthisonhara, vajravalli

            Hindi
           : hadjod, hadjora, harsankari

          Bengali 
: hasjora, harbhanga

          Marathi 
: chaudhari, kandavela

          Gujarati
: chadhuri, vedhari

          Telugu
            : nalleru

          Tamil

: pirandai

          Canarese
: mangaroli

v. Scientific Classification

           Kingdom
: plantae

           Order

: Vitales

          Family
: vitaceae

          Genus

: cissus

         Species
: C-quadrangularis

vi. Distribution


It is probably native to India or Srilanka but it is also found in Africa, Arabia and Southeast Asia. It has been imported to Brazil and the Southern United States.


Cissus quadrangularis Lin. grow in Savannah areas in Africa (Cameron, Mali, Mauritania, Senegal etc) (Talla et al., 2008) Cissus Quadrangularis is a plant native to both Asia and Africa Specifically India. (http://www.ehow.com)

vii. Botanical description


Cissus quadrangularis is a rambling shrub usually found climbing ones bushes. The stem is thick, fleshy, glaborus, ridged and quadrangular, as the name suggests and constricted at the nodes. The leaves are simple, alternate, thickened, and broadly ovate to sub orbicular. Obtuse, with a serrate margin, about 8cm long and 6 cm broad. There are numerous tendrils arising from the nodes; flower small, in umbellate cymes occurring opposite the leaves with a cup-shaped, lobes calyx; petals greenish – yellow and red tripped. The fruits are globose berries.

viii.   Chemical constituents 

· Stilbene deviations


Quadrangularins A, B and C, reveratrol, picealannol, pallidol and pasthenocissin are present in the stem. 

· Lipids and Phytosterols

4 – Hydroxy – 2 – Methyltriocos 2 – en – 22 – one,

9 – Methyl – Octadec – 9 ene, heptadecyl octadecanoate,

Icosanyl icosanoate, 31 – Methyl tritriacontan – 1 – 01,

7 – Hydroxyl – 20 – oxo – dolosanyl cyclohexane and 31 – 
Methyl 

Tricontanoic acid, 7 – oxonocer – 8 – ene – 3 – 21 – diol,

Onocer – 7 – ene – 3 – 21 – diol, ( - anycin, ( - amyrone

Taxaxeryl acetate, fridelan – 3 – one – taxaxerol, 

B – Sitosterol and isopenta cosanoic acid have been isolated from 
the stem.

ix. Cultivation and harvesting


These plants are not usually cultivated but due to the demand of the plants for medicine, it’s now cultivated in some parts of the world. In India, it is mainly grown in fence and in between tree plantations. The fence wire and trees act as support to these climbing herbs. In many parts, it is grown as field crop and given support with the help of Bamboo sticks. (Dudhia, 2002).


Cissus quadrangularis are mainly propagated by cuttings. The plants are cut between the two nodes (30 cm) and dipped in cow dung slurry and dried in the sun for one day. The next day, the plant can be planted in the prepared pits. A pit of 15x15x15 cm spacing at 5 pt is made. The pit is filled with vermin compost and then the plant is planted. It is a perennial crop. Stems are cut and air dried 11 months after cutting. Fresh stem cuttings are sold as planting material (http://contentzza.com/).

x. Climate 
It requires warm tropical climate but as the plant has wide adaptability,

It can be grown through out the year.

xi. Nutrient content


The stem part of Cissus quadrangularis contains 479 mg of vitamin C, 267 units of carotenoids, 0.73% calcium, steroid and phenolic substances. Phenolics, tannin, Vitamin C and Carotenoids of higher plants are known to be excellent antioxidants (Ramanathan et al., 2003).


The phytochemicals and nutrient composition of the pulverized dried root of Cissus quadrangular were determined. Phytochemical tests on the plant revealed the presence of alkaloids, saponins, tannins, flavinoids and glycosides with the absence of cyanogenic glycosides. Proximate analysis showed 0.01% moisture content, 0.58 - 3.33 % fat, 0.17 – 7.50 % crude protein, 1.16 – 68.89 % carbohydrate, 0.10 – 6.33 % ash, 0.1 – 5.97 % fiber, and 3.43 – 335.50 kcal / 100g energy content.


The root powder also constituted a rich source of mineral elements in terms of milligrams in 100g of dry powder:  Potassium 67.5, Calcium 39.5, Zinc 3.0, Sodium 22,5, Iron 7.5, lead 3.5, cadmium 0.25, copper 0.5, manganese 1.15, and free from chromium and cobalt content. Analysis of the toxicants also revealed that the oxalates, tannin, phytate, saponin contents were 135, 0.3, 20, 0.16 mg /100g dry powder, while hydrocyanic acid was not detected. Thus results are discussed in term of the nutritive value as well as the public health implication of having this vegetable as part of the diet (Enechi et al. 2000).


In some part of India the tender shoots are ashed in a closed vessel and admistered for various ailments. The following results give a general idea of the composition of the air dried drug : Moisture – 13.1%, Ash – 18.2%, Protein – 12.8%, Carbohydrate – 36.6%, fiber – 15.6% fat and wax – 1.0% mucilage and pectin – 1.2% (Murty et al., 1989).

           C. Health benefits of Pirandai
          Pirandai has been in safe use for centuries and heals bones and joint problems, lessens pain without any side effects, aids in the healing of overdue injuries, helps to gastrointestinal problems such as ulcers and acid reflux, since it is full of antioxidants and vitamins (http://veganbodybuilding.blogspot.com/).

           The stems and leaves of pirandai have great medicinal value. The plant is used both, internally as well as externally. As it is a healing herb, it is used to promote the healing of bone fracture. For that purpose, externally the crushed stems are used as a poultice over bone fractures, along with the juice of its roasted stems, orally, is given with ghee. In epitaxis, the stem juice is instilled nasally, to arrest the more bleed. The powdered stem is mixed with pulse and fried in sesame oil, as a remedy for several diseases. Orally, the plant is recommended with vakeri (caesalpinia digya) root powder, in veneral disease. In loss of appetite and indigestion, the cooked leaves are advised or their burnt ash is used. In menorrhagia, the stem juice, combined with gonicandana is prescribed with ghee and honey. The fresh juice of the plant is benevolent in asthma. As a blood purifies, it is to be beneficial in blood disorders. Pirandai is also used as a general health tonic.


Medicinal herbs have gained popularity because of its wide use and less side effects. Cissus quadrangularis, for example, is a commonly used folklore medicines in India to hasten the fracture healing process; in Cameroon, the whole plant is used for the treatment of oral dehydration, while in Africa and Asia, the leaves, stems and roots are utilized for therapeutic and dietary purposes (Nasikwade et al., 2008).

          Toxicological evaluation of Cissus quadrangularis revealed that pirandai is safe and energetic, even at higher dose for a prolonged duration of treatment (Attawish et al., 2002) and numerous studies suggested that dietary intake of plant polyphenol antioxidants have positive effects in oxidative – stress related pathologies (Urguiaga and Leighton, 2000).


Pirandai is proved to be highly effective in relieving pain, reduces swelling and promotes healing. It is the best home remedy for asthma and cough. It prevents loss of appetite and cure digestive disorders (http://www.altamilnadu.com/).


Pirandai is prescribed in Ayurveda as an analgesic for the back and spine complaints. Scientific studies have revealed that pirandai extract to possess cardio tonic and androgenic property. It also improve appetite, removes constipation, kill stomach worms, cures piles and also acts as an effective laxative for loose motion or dysentery. The quantity regarded as optimum by herbologists is a gramme. In Tamil homes pirandai is often taken with clarified butter or in the form of tasty chutney with dhal, chilies, tamarind, salt etc (http://asunachalagreace.blogspot.com/).


The sap is applied in the form of drops in cases of otorrhoea and epistaxis. It is also used as an alternative in irregularities of menstruation. The entire plant is ground into a paste and given in asthma. A preparation of the stem made by boiling it in lime water is a useful stomachic. (http://www.bpi.da.gov.ph/).


Cissus quadrangularis is a powerful natural anabolic. It’s anabolic and anticatobolic substance and allows for faster recovery from exercise, from injury, increases in muscle strength and stamina. Cissus is clinically proven to block cortisol. It is the only supplement to help regenerate tendons and ligaments. It significantly speeds fracture healing and it’s the strongest anabolic join support in market (http://www.plabdirect.com/).


Pirandai contains high amount of vitamin C, carotene, anabolic steroidal substance and calcium. These anabolic steroidal principles promote fracture – healing by influencing early regeneration of all connective tissues. In clinical trials pirandai has been found to cause reduction in the healing time of fracture by 33-55%. It is shown to neutralize the anti-anabolic effect of steroids like cortisone in healing of fractures.


Post menopausal women are at particular risk to osteoporosis because the loss of estrogen associated with menopause leads to bone loss. Pirandai (Cissus quadrangularis) is likely to exert beneficial effects on recovery of bone mineral density in postmenopausal osteoporosis (http://arunachalagrace.blogspot.com/).

Extracts of Cissus quadrangularis L were tested for antioxidant
activity by B-carotene linoleic acid model and also by 1, 1 – diphenyl 1
– 2 – picrylhydrazyl model. The ethyl acetate fraction of both fresh and
dry stem extracts at a concentration of 100 ppm showed 04.8%
antioxidant activity in the B – carotene linoleic acid system and 61.6%
in the 1, 1 – diphenyl – 1 – 2 – picrylhydrazyl system. The ethyl
acetate extract and methanol extract of both fresh and dry stem further
exhibited antimicrobial activity against gram – positive bacteria,
including Bacillus subtilis, Bacillus cereus, staphylococcus accrues,
and streptococcus species. The result of the study has implication in
the use of C. quadrangularis as an antibacterial agent and more so as
an antioxidant in several applications requiring these properties such
                as in the treatment of cancer etc. (Ravishankar et al., 2003).


Cissus quadrangularis formulation administered twice daily to obese and overweight persons with symptoms of metabolic syndrome results in both weight reduction and an improvement in the symptoms associated with metabolic syndrome. It also has efficacy in the control and lowering the level of triglyceride concentrations, total cholesterol, LDL – cholesterol and fasting blood glucose. (Oben et al., 2006).


A study was performed to evaluate the effect of the metabolic extract of C. quadrangularis against free radical damage. The test extract exhibited significant inhibition in DPPH free radical formation, superoxide radical production and lipid peroxide production in erythrocytes. The obtained results suggest that CQE (Cissus quadrangularis extract) showed inhibition of lipid per oxidation, free radical production and increase in antioxidant enzymes activities, which reveal the anti oxidant property. It can be concluded that the free radical scavenging activity of the plant extract may be responsible for the therapeutic action against tissue damage. (Dev, 2005).


The aqueous extract of the stem of C. quadrangularis strongly increased the total sleep time induced by diazepam. It also protected mice against maximal electroshock, phenyl enetetrazol, strychnine and n-methyl-d-aspartate – induced seizures or turning behavior and delayed the onset time of seizures induced by isonketonic hydrazid acid. The results of the study conducted by Taiwa et al., 2008 concluded that the extract of c quadrangularis possesses anticonvulsant and sedative properties and used in the treatment of insomnia and epilepsy.


             Cissus quadrangularis phytosterols and fiber extract have anti lipase properties that reduce absorption of dietary fats and enhance satiation by increasing serum serotonin levels so cissus has an influence on body loss and reduction of cholesterol, the ratio of total cholesterol to HDL – cholesterol as well as LDL cholesterol to HDL – Cholesterol. This reduced ratio also implies a redirection in the risk of atherosclerosis and coronary heart disease. (Oben,et al., 2006).
D. Culinary uses of pirandai

                The plant (stems, leaves) is commonly used as a green vegetable. The juice is added to pastry with a view to improve their texture and make them swell when fried. The ash is frequently employed in the place of baking powder. (Murty and Seshadri, 1989).


In folk lore medicine, shoots are cooked and eaten to remove worms in the stomach and leaf paste is applied to relieve joint pain. The stem paste is prepared by adding a bit of fresh lime and consumed orally for blood purification and this is also applied on insect bite (http://www.idosi.org).

          E. Role of pirandai in prevention of digestive problems
    i. Problems related to digestive system


The health of the digestive system is the single most important long term determinant of an individual health and well being. Healthy digestion leads to healthy life. Healthy digestion assures that all the nutrients are assimilated in a healthy manner into the cells, for meeting the physiological needs of the body. By consuming unhealthy foods or faulty dietary habits, upset the balance of the body and so on are responsible to affect the healthy digestion and invites many disorders or problems related to digestive system.


The symptoms of poor digestion include excessive gas, constipation, diarrhoea, burping, burning, vomiting, indigestion, bloating and pain. Faulty eating practices are most important cause along with poor food choices. Together they make up the major causes of digestive diseases. (http://www.ayurvedacollege.com/).


There are many different digestive disorders that can cause abdominal pain, diarrhoea, constipation, abdominal cramping, nausea and vomiting. Common conditions that produce these symptoms include irritable bowel syndrome, gall stone, gastritis, gastric ulcer, diverticulosis, inflammatory bowel syndrome, chron’s disease and acid reflex diseases. (http://www.tummybouble.co.uk/)


Dyspepsia is pain or discomfort in the digestive system which includes stomach and gut. The sensation may be described as indigestion, gassiness, a reuse of fullness, or a growing or burning pain. Other symptoms include poor appetite, nausea, constipation, diarrhoea, flatulence, belching and loud intestinal sounds. Dyspepsia has many causes which include stomach ulcers, duodenal ulcers and stomach cancer (http://www.merck.com/). For many people indigestion is an everyday fact of life that they treat with antacid tablets, and dyspepsia is something they ‘line with’ and medicate around as and when it becomes uncomfortable (http://www.valuebondhealth.com/).


Constipation is a condition in which a person has uncomfortable or infrequent bowel movements either in acute or chronic condition.  During constipation hard stools are produced which may be hard to defecate. Constipation is blamed for many reasons such as nausea, fatigue, poor appetite etc (http://www.herbtalk_ramesh.blogspot.com/).


Pain in abdomen is quite common ailment and there are several causes leading to abdominal pain especially indigestion and flatulence (chauhan, 2006). The intestinal gases which include nitrogen, oxygen, carbon dioxide, hydrogen and in some individuals, methane (Veer, 2007). Gases called flatus can enter the gastrointestinal tract from three sources: (i) swallowed air (aerophagia), (ii) Gases formed in the gut as a result of bacterial action (fermentation) and (iii) Gases that diffuse from blood into the GI tract. The amount of gases entering or forming in the GI tract each day, averages 7 – 10 liters, whereas the average amount expelled through the anus is usually only about 0.6 liters (Guyton and Hall, 2006).


Belching, of course is actually the act of expelling built up stomach gas through the mouth (http://www.healthinfoarticles.com/)


Bloating is that “too full” feeling that we will get after a heavy meal when you eat too much. But a bloated stomach can also be caused in a number of other ways, and may sometimes be a symptom of a serious stomach problems or diseases (http://www.healthinfoarticles.com/stomach-bloating.html)

                    The stool loses its semi-solid nature because of dehydration          

  And defecation become difficult. A forceful attempt of defecation     

    causes the blood vessels in the piles area to enlarge. When the blood 
    hardens in the vessels; blue colored cysts appear. These cysts are 
    often referred to as Hemorrhoid roots (http://consultyogi.com/).


A recent study reveals that digestive problems signal diabetic nerve pain and inversely damage of the autonomic nerve affects the digestive system and leads to have digestive constipation(http://diabetes.welmd.com).

           ii. Role of pirandai in prevention of gastrointestinal problems                 

                 Although there are numerous types of drugs prescription and over – the – counter medications that are highly effective at treating the symptoms of the gastrointestinal disorders, most of the options carry the risk of producing unwanted and sometimes serious, side effects. To avoid the problems due to side effects, most of them choose to supplement their prescribed treatment plans with natural remedies. Natural herbal remedies for digestive disorders are growing popular among people since many digestive disorders share the same common symptoms, the most popular natural herbal remedies are aimed at reducing on eliminating the gastrointestinal symptoms and their consequences (http://www.tummytrouble.co.uk/).
           Herbal medicines highly benefit patients suffering from gastrointestinal (GI) motility disorders that cannot be treated using conventional drug therapy.  Herbal medicines are found to be effective in reducing the symptoms of GI disorders such a functional dyspepsia, constipation and post operative gastric illness. (http://www.sciencedail.com/).


Herbal remedies have helped in tackling digestive problems since ancient days. Herbs stimulate digestion, expel flatulence, soothen the pain and provide relaxation to the system on the whole. Most herbs used for culinary purposes and are effective in aiding digestion. Most digestive problems arise due to excess intake of heavy foods, spicy foods and oily foods. One such herbal remedy that comes in handy at such times is pirandai (Cissus quadrangularis) (http://www.activeherb.com/digestion)The stem pulps of Cissus quadrangularis L a commonly consumed herb in India is used for chronic ulcer, tumor and piles (Asolkar et al., 1997).


The fresh or dried stems, leaves and tender shoots hold a prominent place as household remedies mainly in connection with affections of the digestive system. In certain parts of India, the tender shoots of the plant are ashed in closed vessels and administered in dyspepsia and indigestion regularly for a fixed period (Williamson, 2002).


Laxatives are foods, compounds or drugs taken to induce bowel movements or to loosen the stool, most often taken to treat constipation. Laxatives work to hasten the elimination of undigested food in the large intestine and colon. Laxatives are also often used by people with eating disorder. (http://en.wikipedia.org/wiki/taxatine).


Pirandai (Cissus quadrangularis) is a plant that is frequently prescribed for the treatment of piles and constipation by the practitioners of siddha medicine. It may be observed that this herb is rich in fiber content which loosens the stools and prevents or cure constipation and also helps to improve the structure and function of blood vessels (http://consultayogi.com/).


About 25 millions adults suffer acid reflux daily ones to million experience heart burn at least once a month. (http://www.thefreelibrary.com/). Cissus quadrangularis is highly efficient in the treatment of ulcer and acid reflux, it will ease ulcer and reduce or relieve completely acid reflux (http://veganbody.building.blogspot.com/).


Cissus quadrangularis has high gastro protective action in treating gastric ulcer. As it prevents oxidative damage of DNA by reducing DNA fragmentation indicating its block on cell death. Ulcer protection action of cissus quadrangularis was confirmed by histoarchitecture which was comprised of reduced size of ulcer crater and restoration of mucosal epithelium in artificially induced gastric ulcer in rats. Thus reduced neutrophil infiltration, antiapoptotic and antioxidant action have a pivotal role in the gastro protective effects of cissus quadrangularis. (Mukit, 2009).


Cissus quadrangularis mucosal defensive factors like mucin secretion, mucosal cell proliferation and glycoprotein increases the life span of cells in gastric ulcer. The research indicates that cissus quadrangularis not only strengthens mucosal resistance against ulcerogens but also promotes healing by inducing cellular proliferation. Thus cissus quadrangularis has potential usefulness for treatment of peptic ulcer (Jainee, 2004).

           Loss of appetite medically referred to as anorexia, can be initiated by a variety of conditions. Some of the conditions are temporary and are reversible, such as loss of appetite from effect of medications. (Anthony et al. 2008).  Cissus quadrangularis is an excellent appetizer. It increase the appetite and used for this purpose from time immemorial (http://ayurvedaherbs.com/).

         Digestive problems can wreak havoc on your daily life and well being. Indigestion, stomach cramps, bloating, piles and constipation make a bright day turn sour in a matter of seconds and with a few simple alterations to daily diet with slight modification of life style. Using appropriate herbs like pirandai available at our door steps. Digestive disorders can be prevented and digestive health can be maintained (http://www.chow.com/).
                                         III. METHODOLOGY


The methodology pertaining to the study entitled “Acceptability and nutrient analysis of selected recipes incorporated with pirandai (Cissus quadrangularis) and its effect on gastrointestinal problems of the selected subjects” is dealt under following headings:

           A. Selection of the area and subjects

B. Eliciting back ground information of the selected subjects

C. Identification of recipes for value addition of pirandai

D. Incorporation of pirandai for value addition in selected recipes

E. Sensory evaluation of the selected recipes incorporated with  

     pirandai

F. Analysis of nutrient content and cost of the selected value added 
      recipes

G. Administration and evaluation of the value added recipe

H. Preparation and evaluation of educational package on 
     Nutritional Knowledge of the selected subjects and
I. Analysis and interpretation of data

         Methodology is defined as “the study of methods by which knowledge is gained. It also deals with the cognitive process imposed on research by the problems arising from the nature of its subject matter (Saravanavel, 2007).

A. Selection of the area and subjects

                The study was conducted in and around Coimbatore City, Tamilnadu due to the familiarity of the investigator with the selected area of Coimbatore city.


For the purpose of the household survey, Singanallur, Ramanathapuram, Siddhpudur, Thudiyalur, Rathinapuri, Puliyakulam, Uppilipalayam, Pothanur, Sowripalayam, Kalapatty, Peelamedu, Vadavalli, Chinthanmanipudur, Sulur, Irugur, Cheranmanagar, Nanjundapuram, Neelikonampalayam and Kalangal were selected by the investigator owing to easy accessibility to find out the commonly prepared cereal and pulse based recipes.


Hospital survey was conducted to gather information from health care professionals on value added products with pirandai (Cissus quadrangularis) in treating selective gastro intestinal disorders and/ or digestive problem.  Various hospitals and medical care centers in Coimbatore city namely N.M. Hospital, Gem Hospital, Kottakal Arya Vaidya Sala, Arya Vaidya Chikitsalayam and Research Institute, Keemaran Siddha Hospital, Sri Gayathri Nature Cure Hospital, R.K. Nature cure Home, Ashwini Homeo clinic and RPT Homeopathy Clinic were selected by the investigator to conduct the survey with prior permission obtained from the authorities of the hospital. 

             According to Trochim (2006), sampling is the process of selecting units (e.g.: people, organization) from a population of interest so that by studying the sample generalization of results back to the population from which they were chosen, can be done.


Using the systematic random sampling technique (Gupta, 2007), every third house in the target area was chosen for the household survey and adult women in the selected houses were included in the study, till the required number of subjects were obtained. A total of 100 families were selected to conduct the household survey.


By purposive sampling (International Statistical Institute, 2004) fifteen medical professionals of different field like Ayurveda, Homepoathy, Siddha, Naturopathy and Allopathy were selected for hospital survey.

B. Eliciting back ground information of the selected subjects
            According to Trochim (2005), interview schedule is a far more personal form of research than questionnaire. An interview schedule was developed by the investigator for household survey to collect information from the selected 100 families about their socio economic status, health status, dietary pattern, pirandai consumption pattern, and also to know about the medicinal and culinary properties and benefits of pirandai at domestic level. The investigator visited the subject personally and collected information using the interview schedule (Appendix – I).

          An another interview schedule was developed for hospital survey to elicit information on value added product with pirandai (Cissus quadrangularis) for treating the selected digestive problems. 


Hospital survey was conducted by the investigator using an interview schedule. Depending upon the convenience and time availability of the health care professionals, they were either interviewed directly by the investigator or the interview schedule was distributed and collected after a couple of days. Maximum reliability of the data was ensured by questioning the selected subjects.

C. Identification of recipes for value addition of  pirandai
            Ten South Indian recipes were selected for the acceptability study. The main factors governing for the selection of these recipes was; the case of preparation, taste, familiarity, and suitability to one’s dietary habits and economically viable. They also possessed some medicinal values and are low cost and locally available.
          Cereal Preparations:


Idli, Dosai, Ragi adai, Poori and Chapathi

Dhal Preparations:


Adai, Usuli, Bengal gram vadai, Pesarattu, Sambar

Products made exclusively with pirandai for Administration


Pirandai chutney (semi solid product)


Pirandai Powder (dry powder)


Pirandai Churanam (semi solid, sticky product)

               All the selected recipes were prepared by standard procedure using pirandai in the different quantities as mentioned in standard recipes and evaluated for its acceptability. The required quantity of pirandai for the value addition was procured from Keeranathampalayam, Pattanam and Uppilipalayam where the plant is grown at their form houses using organic manure.
           D. Incorporation of pirandai for value addition in selected recipes

                       In the processing of Pirandai for value addition, procured Pirandai was cleaned thoroughly for removing the crude fiber from the edges of the plant. It causes some kind of irritation and prickly sensation especially in throat, immediately after consumption. The fleshy edible part was chopped finely and was sauted in gingelly oil until the content was free from moisture and the color turned into golden brown. Then, it was finely ground into paste. To have different varieties in value addition, pirandai was incorporated at different levels of 5, 10 and 15 per cent in the selected recipes. During the course of study, standard recipes were kept as the reference recipes and recipe at different levels of pirandai incorporation were compared with the standard recipe for acceptability of the recipe.

E. Sensory evaluation of the selected recipes incorporated with pirandai   
        “Every time food is eaten; a judgment is made when the quality of a food product assessed by means of human sensory organs. The evaluation is said to be sensory or subjective or organoleptic (Sharma, 2006). Hence, sensory evaluation of the selected value added recipes incorporated with pirandai was carried out in following steps:

i. Selection of venue


Foods Laboratory of Food Science and Nutrition Department in Avinashilingam University for Women, Coimbatore was selected as the venue for the preparation and sensory evaluation of the selected recipes incorporated with pirandai.

i. Selection of taste panel members


Sensory evaluation or ‘taste testing’ consists of judging the quality of food by a panel of judges (Stone and Side, 2004).  Panel members of 15 Post Graduate students were selected, on the basis of their health, co-operation, willingness and knowledge of sensory analysis and also the ability to discriminate the various criteria for sensory evaluation of the value added recipes.

ii. Formulation of score card


Score card is a tool which helps in evaluation through direction and degree of judgment using suitable defined scores (Manay and Shadaksharaswam, 2007). A five point score card was developed for the acceptance of color, taste, texture, flavor and appearance.  Grades were given according to the degree of acceptance.

iv. Conducting acceptability trials


Ten recipes selected for acceptability trails were prepared incorporating pirandai in three different levels, at different points of time and presented to the panel members for sensory evaluation. The recipe which obtained the highest acceptability score through sensory evaluation of the product by the panel members was considered as the best acceptable product. They were invited at a time to score the organoleptic quality of the selected recipes to prevent the biased results and the remarks were recorded carefully. Three products were also prepared using pirandai exclusively and evaluated through sensory evaluation. The recipe which obtained the highest score was selected for administration. Acceptability trials were carried out thrice to obtain more reliable results.

          F. Analysis of nutrient content and cost of the selected value added    

                 recipes 
             The recipe selected for administration was analyzed for its nutrient content, using standard procedure suggested by NIN Laboratory Manual (2006). As analysis of nutrient is an important aspect in formulating and developing new product and evaluating new process for making food products and in identifying the source of problems, with unacceptable problem (Nielson, 2006). The product was analyzed for moisture, energy, protein, fat, carbohydrate, fiber, calcium, phosphorus, iron, Vitamin C and Beta- carotene content.


The nutrient content of the selected recipes with value addition of pirandai was calculated using Nutritive values of Indian Foods by ICMR (2007). Cost effectiveness of the product was analysed on the market value at the time of the study.
G. Administration and evaluation of the value added recipe on  

     digestive problem
              The recipe for administration to the study group having the problems of digestion was selected according to the high acceptability scores obtained in sensory evaluation, nutritive value, commonly known recipe and also its acceptability among people found through household survey method.  

                   From the household survey conducted among 100 families, the health status of 367 subjects was assessed, by multistage sampling technique as the name implies this method refers to a sampling procedure which is carried out in several stages (Saravanavel, 2007). Thirty five adults in the age ranged between 40-60 years having digestive problems were initially screened. Among them twenty nine subjects were selected for the further in-depth study. The selection depended upon the causes and severity of their digestive problems and also their willingness and co-operation to find out the effectiveness of value added product on their digestion related problems. They were requested to consume the product with a dosage of five grams daily for a period of ten days. Care was taken by the investigator for ensuring the consumption of the recipe and also that the subjects did not suffer from any other health problems during the study period of ten days.


The effectiveness of the value added product on digestive problems was evaluated before and after the study period of 10 days in terms of the responses of the subjects using an interview schedule, since interview schedule is the most common method for assessing digestive health (Grabitske and Slavin, 2008).

           H. Preparation and evaluation of educational package on the     

                 nutritional   knowledge of selected subjects
i. Development of Educational package


Subjects having digestive problems were educated using the educational package which highlights the medicinal properties and health benefits of pirandai, preparation of products with pirandai, level of incorporation, shelf life, dosage of pirandai and so ion and digestive health status of an individual.


A booklet was developed using software namely, Adobe Photoshop 7.0, Adobe PageMaker 7.0 and Coral draw 11.0

ii. Creation of Awareness on culinary uses and health benefits of pirandai

The subjects having digestive problems were advised to continue the consumption of recipe incorporated with pirandai regularly. It is mandatory for the people to become aware of the nutritional and health benefits of pirandai. Hence awareness on importance and various health benefits of pirandai was created among selected families using the educational package developed by the investigators.


Education on medicinal properties, health benefits and culinary uses of pirandai and usage of pirandai in various preparations, storage and dosage of intake during ill health and health benefits of value added recipes was imparted to the selected families of the subject using educational package. The effect of the educational package was evaluated using a specially designed questionnaire, before and after the study period of ten days.

iii. Formulation of the schedule


An interview schedule was developed to evaluate the effectiveness of educational package. The investigator personally educated and obtained answers from the subjects using interview schedule since, it was chosen to be the best tool for evaluation of the effect of awareness created by the investigator during the study period of ten days.  

iv. Evaluation of the effect of educational package

               Before conducting the nutritional education program, nutritional knowledge of the subjects of the selected families related to nutritional significance and health benefits of pirandai was assessed using an interview schedule. At the end of nutrition education program, same interview schedule was used to evaluate the effect of nutrition education program on nutritional knowledge of the selected subjects and the results obtained before and after education program were statistically analyzed.

 I. Analysis and interpretation of data

The data collected through interview schedules, score cards and observation methods were organized to obtain the desired results and interpreted scientifically (Kothari, 2007). The collected data were subjected for statistical analysis. For the analysis of data, percentages were calculated wherever needed and statistical comparisons were made using the mean. The findings are presented in Chapter IV- Results and Discussions.

                                            IV. RESULTS AND DISCUSSION

            The results of the present study entitled “Acceptability and nutrient analysis of the selected recipes incorporated with pirandai (Cissus quadrangularis) and its effect on gastrointestinal problems of the selected subjects” are discussed under the following headings:

A. Background information collected through surveys

B. Sensory evaluation of the value added recipes

C. Nutrient content and cost effectiveness of the selected recipes

D. Background information of the subjects selected for administration of the value added product 

E. Assessing the effectiveness of the product developed with pirandai on gastrointestinal problems and

F. Effect of health education on the families of the selected subjects

A. Background information collected through surveys

1. Socio-economic and dietary pattern of the selected families

            Socio-economic and dietary pattern of the family has great impact on nutritional and health status of an individual. Hence it is essential to include the socio-economic profile of the selected families in the present study.

       a) Socio-economic status of the selected families 

           Socio-economic profile of the selected 100 families was gathered through house hold survey and are presented in Table-I. 

                                                     Table-I
SOCIO-ECONOMIC PROFILE OF THE SELECTED FAMILIES (N=100)

	S.No
	     Variables 
	               Criteria 
	 Number 
	Percent 

	1.
	Type of family*
	· Joint

· Nuclear
	17

83
	17

83

	
	
	             Total
	100
	100

	2.
	Family size
	· <  4

· > 4
	81

19
	81

19

	
	
	           Total
	100
	100

	3.
	Gender
	· Male

· Female
	180

187
	49

51

	
	
	      Total
	367
	100

	4.
	Age**
	· Up to 1-12 months

· 1-12 years

· 13-19 years

· 20-39 years

· 40-64 years

· 65+ years
	-
27

48

149

133

10
	-
7

13

41

36

3

	
	
	           Total
	367
	100

	5.
	Educational status***
	· Post graduate and above

· Under graduate

· Diploma holders

· High school

· Middle school

· Primary school

· Illiterates 

· Others
	75

134

4

93

29

19

6

7
	20

37

1

25

8

5

2

2

	
	
	             Total 
	367
	100

	6.
	Occupation 
	· Full time home making

· Self –employment

· Government/private employee

· Student

· Retired personnel

· Others
	67

27

145

91

14

23
	18

7

40

25

4

6

	
	
	             Total 
	367
	100

	7.
	Monthly income****
	· Rs.< 4,500

· Rs.4,500-7,500

· Rs.>7,500
	1

9

90
	1

9

90

	
	
	             Total 
	100
	100


[*http://www.sociologyguid.com, **Timiras (2003),    

   ***Kuppuswamy (2007), **** HUDCO Income Classification, (2004)]

 

The results of the study indicated that 83 per cent of the families belonged to nuclear family system while the rest of the 17 per cent belonged to joint family system. Most of the families (i.e.) 81 per cent had one to four members in the family and the rest of the 19 per cent had more than four members in their family. Family size is one of the factors which affect the nutritional status of an individual. Among the selected subjects majority of the subjects (96%) belonged to nuclear family, whereas 4 per cent lived in joint family system (Parimalavalli, 2009).
The family income is considered as the best indicator of well-being since food consumption is believed to be influenced by the income of a person. At the same time, family income positively affects the nutrient intake of female population especially young girls. Based on the income classification suggested by Housing and Urban Development Corporation (HUDCO, 2004) 90 per cent of the selected families belonged to high income group (>Rs. 7,500) while nine per cent of the families were in middle income group and only one percent belonged to low income group The subjects who belonged to economically low income group were only 0.3 per cent and 9.3 per cent were in high income group. In strict economic terms, the lower middle and medium middle class comprises about 50 per cent and only 10 per cent are classified as upper middle class (Kumar 2004).
             Among the total of 367 subjects screened for the study, 49 per cent were males and 51 per cent were female members.

                   Regarding the age of the selected subjects, none of them belonged to the age group of 0-12 months, seven per cent were in the age group of 1-12 years, 13 per cent belonged to the age group of 13-19 years, 41 per cent belonged to the age group of 20-39 years, 36 per cent belonged to the age group of 40-64 years and the remaining three per cent were elders and their age was more than 65 years.

                    From the study conducted, 20 per cent of the selected subjects were post graduates, 37 per cent were under graduates, one per cent was diploma holders, 25 per cent had high school level education, eight per cent had middle school level education, five per cent were primary schoolers, only four per cent were illiterates.              

             The data revealed that 18 per cent of the mothers of the selected subjects were full time home makers, while seven per cent were self employers while 40 per belonged to either government or private employees, ten per cent were retired personnel.

  b) Dietary pattern of the selected families

             Among the 100 families selected for survey, 16 per cent were vegetarians, four per cent were ova-vegetarians and 20 per cent were lacto- vegetarians and rest of them (60 per cent) belonged to non-vegetarian group.


From the household survey it is vivid all the selected home makers prepared breakfast, lunch, tea and dinner regularly and the amount of income used for food expenditure varies from family to family. A majority of 61 per cent of the families spent nearly 25 per cent of the total income for purchasing food whereas 31 per cent of the families spent 25 to 50 per cent of the total income for purchasing food and eight per cent of the families spent more than 50 per cent of their total income for the food from. It is concluded that as the income of the family increases, the percentage of income used for purchasing food items decreases.

c) Methods of cooking 
                      Preparations make the food palatable, acceptable and consumable. The    preparation of nutritious and appealing food, which will be enjoyable by all who taste, is not a simple task. High quality satisfies the appetite, gives an aesthetic sense and also plays an important role in good health (Chandrasekhar, 2002). Table-II shows the different types of cooking methods used in various food preparations.
                                                      Table –II
       COOKING METHODS USED IN VARIOUS FOOD PREPARATIONS

	S.No
	Food items
	                          Methods of cooking*

	
	
	Pressure cooking
	Boiling 
	Steaming 
	Deep frying
	Shallow frying
	Microwave cooking 
	pickling
	juicing
	Fresh/raw

	1.
2.

3.

4.

5.

6.
	Cereals and millets
Pulses and legumes

Vegetables

Fruits

Milk and milk products

Egg, meat and poultry
	90

89

6

-

-

3
	82

85

8

-

100

15
	72

35

9

-

-

4
	-

-

65

-

-

91
	-

-

81

-

-

87
	5

8

3

-

-

-


	-

-

2

-

-

23
	-

-

48
45

-

-


	-

-

63
97

-

-




           * Multiple responses   
                    It is interesting to note that the home makers adopted various cooking methods or at times combined one method with another to improve taste, texture, and flavor and also increase the nutrient content. It gives variety and also breaks the monotonous in our daily dietaries.
                      From the Table-II, it is clear to note that the selected 100 families used 92 families followed pressure cooking, 82 of them used boiling method, 72 families used steaming and only five families followed microwave cooking method for cooking cereals and millets. The methods used for cooking pulses and legumes were pressure cooking (89 per cent), boiling (85 per cent), steaming (35 per cent) and microwave cooking method (8 per cent),. Vegetables are cooked in various methods namely pressure cooking (6 per cent), boiling (8 per cent), steaming (9 per cent), deep frying (65 per cent), shallow frying (81 per cent), microwave cooking (3 per cent), pickling (2 per cent), juicing (48 per cent),  and 63 families consumed vegetables in raw or fresh form.
                       When the fruits were taken into account, majority of (97 per cent) consumed fruits in raw or fresh form and 45 families consumed in the form of juice. No other cooking methods were used for fruits.

                        All the 100 families used boiling method for milk and its products while in egg, meat and poultry three per cent used pressure cooking, 15 per cent followed boiling method, four per cent used steaming method, 91 per cent used deep frying method, 87 per cent used shallow frying and 23 per cent used pickling method for fleshy foods.

          d) Health status of members of selected families

                 Health is a dynamic status that results from an interaction between hereditary, life style and dietary pattern. To maintain good health status, it is essential to have a diet that consists of all nutrients in correct proportions. Hence it is essential to include health promotion aspect in this study. Data related to health status of the selected 367 family members were recorded and discussed in the following pages.

             It is heart warming to note that 86 per cent were healthy and free from diseases where as 14 per cent had different types of health problems and are given in Table-III.
                                                 Table-III
                  DIFFERENT TYPES OF HEALTH PROBLEMS (N=53)

	S.No
	Type of health problem
	 Number
	Per cent

	1.

2.

3.

4.

5.
	Blood pressure

Diabetes mellitus

Cardio vascular disorders

Kidney problems

Gastro intestinal problems


	5

10

2

1

35
	9

19

4

2

66


                      It is noted from above Table-III that nine per cent of the selected subjects suffered from blood pressure, 19 per cent were diabetic and the minority of four per cent and two per cent had cardio vascular problems and kidney problems respectively. Majority of 66 per cent of the subjects suffered from various digestive problems.

         2. Digestive problems of the selected subjects

           Table-IV represents the number of the subjects experiencing digestive problems.

                                                          Table- IV

                        TYPE AND NUMBER OF SUBJECTS WITH DIGESTIVE        

                                                      PROBLEMS
	S.no
	Digestive problems
	 (N=367) 
	Per cent
(%) 

	1.

2.

3.

4.

5.

6.

7.

8.


	Flatulence 

Indigestion

Abdominal pain

Constipation

Piles

Dyspepsia 

Bloating

Belching
	26

12

3

13

6

15

17

18
	7

3

1

6

2

4

5

5




                From the above Table-IV, it is evident to note that seven per cent of the subjects suffered from flatulence, three per cent had indigestion problem. One per cent suffered from abdominal pain, six per cent had constipation problem, two per cent had piles problem, four per cent had dyspepsia and five per cent had belching and bloating. From the data it is concluded that 7 per cent of the selected subjects of 367 had one or the other digestive problems.  

               Out of 35 subjects with problems 23 subjects followed different home remedies to have relief from the digestive problems. The most commonly used home remedy was, water boiled with cumin seeds and nearly 15 subjects used this method to have comfortable feeling in the stomach. Seven subjects used ginger juice for flatulence and megre per cent  subject used garlic boiled in milk  or in water for gastric troubles. Other subjects did not use any type of treatment for digestive troubles. None of the subjects used any kind of herb at treatment of their digestive problems.
a) Details regarding the digestive problems of the selected subjects
           Table-V indicates the details regarding the digestive problems of the selected  subjects. 

                                                     Table –V

       DIGESTEGIVE PROBLEMS OF THE SELECTED SUBJECTS

	S.No
	     Variable 
	               Criteria 
	 Number 
	Percentage 

	1.
	Causes.
	Side effects of health problems or Prolonged  medicine intake
	5


	14

	
	
	Faulty food habits
	30
	86

	
	
	Total
	35
	100

	2.
	Frequency of occurrence 
	Constantly 
	15
	43

	
	
	Only before/after food intake
	10
	29

	
	
	Rarely 
	5
	14

	
	
	Only after heavy meals
	5
	14

	
	
	Total
	35
	100

	3.
	Level of tolerance
	Tolerable
	31
	89

	
	
	Intolerable 
	4
	11

	
	
	Total
	35
	100

	4.
	Duration of existence 
	< 1 year
	10
	29

	
	
	1-5 years
	8
	23

	
	
	5-10 years
	12
	34

	
	
	>10 years
	5
	14

	
	
	Total
	35
	100

	5.
	Treatment undertaken 
	Adopted 
	4
	11

	
	
	Avoided 
	31
	89

	
	
	Total
	35
	100


            From Table-V, it is clear that 14 per cent of the selected subjects had digestive problems as a side effect of chronic illness like peptic ulcer, irritable bowel syndrome and gall bladder disorders. The remaining 86 per cent of the subjects had digestive problems due to smoking (3 per cent), family hereditary (20per cent), lack of exercise (31per cent) and faulty dietary habits (43per cent). Thus, faulty dietary habits are the major cause for occurrence of digestive disorders.

                         Regarding the frequency of occurrence of the problems, 43 per cent constantly suffered from digestive problems and 14 per cent suffered rarely, where as 29 per cent and 14 per cent suffered only before/after food intake and only after heavy meals respectively.
                       Eighty nine per cent of the subjects tolerated the severity of the digestive problems whereas 11 per cent were not able to tolerate the severity of the problems and expressed their pain.
                       Regarding the duration of the problems 29 per cent of the selected subjects suffered from the digestive problems for less than one year while 23 per cent, 34 per cent and 14 per cent suffered for 1-5 years, 5-10 years and more than 10 years respectively.
                        With respect to the treatment undergone for digestive problems, only 11 per cent underwent treatment and 89 per cent did not undergo any kind of treatment for their digestive problems. All the 11 per cent of the selected subjects undergoing treatment had chronic illness and regularly adopted medicinal treatment.
2. Pirandai consumption pattern of the selected families
              From the survey conducted, majority of 64 per cent of selected families consumed pirandai in their regular diet while 36 per cent of the families did not consume pirandai due to the lack of awareness about the medicinal plant. Among the families consuming pirandai most of them (50 families) consumed pirandai for its taste and to have varieties in their dietaries and only 14 families consumed pirandai for its health benefits. The most commonly prepared recipes with pirandai among these households were thuvayal (chutney) and pappad. 

              When the awareness about the health benefits of pirandai were assessed, among 64 families 24 per cent were aware of the health benefits of the pirandai and pointed that pirandai plant is used for gastrointestinal problems. It is an excellent laxative and the best medicine to improve appetite. Unfortunately none of the families were using pirandai in any of their food preparations, due to unavailability of the pirandai. 

 4. Information elicited from hospital survey

a) Information elicited from health care professionals through hospital survey

            The health care professionals, who were surveyed, belonged to different fields like Homeopathic (20 per cent), Ayurvedic (34 per cent),  Allopathic (20 per cent), Siddha (13 per cent) and Naturopathic (13 per cent) were surveyed and the findings are given below:

              The results of the survey showed that 87 per cent of the health care professionals were aware of the medicinal values of pirandai and rest of them were not aware of the medicinal values and did not advise to include pirandai for medicinal purposes.                          

                Seventy three per cent of the doctors except allopathic, prescribed drugs related to pirandai in the treatment of problems related to bone fractures, deformities and three per cent out of seventy three prescribed pirandai as a medicine for digestive problems.  27 per cent of the health care professional did advice to not use pirandai related drugs for the treatment of diseases or disorders.

                When doctors were questioned about the condition during which pirandai consumption had to be avoided, 47 per cent advised that pirandai should be avoided during diarrhoea, pregnancy and lactation while 53 per cent suggested that it is not necessary to avoid pirandai during any other conditions. Pirandai is used for constipation and piles. Sixty seven per cent of the health care professionals recommended that it is an excellent laxative and can be included regularly whereas 33 per cent did not accept for including pirandai for the treatment of digestive problemsas their knowledge on the medicinal plant was very minimum.

               It is interesting to note that 86 per cent of the health care professionals mentioned that pirandai free from toxicity and its safe to consume pirandai in every day’s dietary pattern whereas 13 per cent suggested that it is not advisable to consume pirandai in excessive quantity as it may have mild side effects like headache, diarrhoea and so on and cent per cent of them agreed that none of the patients suffered from allergic responses due to consumption of pirandai. 

                  Majority of the health care professionals (47 per cent) suggested that the best forms in which pirandai can be provided for the treatment are chutney while 33 per cent suggested powdered form and only 20 per cent suggested churanam form.

B.  Sensory evaluation of the value added recipes
Preparation and incorporation of pirandai paste to the selected recipes were carried out for acceptability trials. Acceptability scores obtained for the selected recipes prepared using three variations of pirandai are discussed in the following pages.

1. Cereal based recipes
            Cereals with the combination of pulses are generally used for the preparation of breakfast. Breakfast is the most important meal of the day as it significantly contributes to the mean nutrient intake. Eating breakfast is the best way to maintain a healthy body weight and get nutrients that cannot be compensated by other meals during the day (Brown, 2002). Some of the cereal based breakfast items such as idly, dosa, chapathi, poori, and ragi adai were prepared for the acceptability trials and mean acceptability score are illustrated in Table-VI.
                                                 Table – VI
             MEAN ACCEPTABILITY SCORES OF CEREAL BASED      

                                                RECIPES
	Cereal preparation
	Attributes
	                  Mean scores

	
	
	           Level of incorporation

	
	
	Standard recipe*
	5%
	10%
	15%

	Idly 
	Appearance

Color

Taste

Texture

Flavor 
	5

4.9

5

4.9

5
	4.4

4.4

3.8

3.5

4.2
	4.6

4.3

3.9

4.06

3.7
	4

3.9

3.6

3.9

3.9

	Mean acceptability scores
	4.96
	4.06
	4.11
	3.86

	Dosai 
	Appearance

Color

Taste

Texture

Flavor 
	5

5

5

4.7

5
	4.4

4.6

4.9

4.3

4.2
	4.7

4.4

3.8

4.1

4
	4.6

4.4

3.8

4.2

4.4

	Mean acceptability scores
	4.94
	4.48
	4.2
	4.28

	Chapathi 
	Appearance

Color

Taste

Texture

Flavor 
	5

5

4.6

4.7

4.8
	5

5

4.3

4.7

4.6
	4.8

4.4

4.2

4.7

4.6
	4.9

4.7

4.2

4.8

4.8

	Mean acceptability scores
	4.82
	4.72
	4.54
	4.6

	Poori 
	Appearance

Color

Taste

Texture

Flavor 
	5

4.7

4.7

5

4.8
	5

4.4

4.6

4.7

4.5
	4.8

4.4

4.1

4.3

4.1
	4.7

4.1

4.2

4.4

4.2

	Mean acceptability scores
	4.84
	4.64
	4.34
	4.32

	Ragi adai
	Appearance

Color

Taste

Texture

Flavor 
	4.8

4.5

4.6

4.1

4.2
	4.2

4

.3.9

3.8

3.9
	4.3

3.8

3.9

3.8

3.9
	4.0

3.8

3.7

3.8

3.7

	Mean acceptability scores
	4.44
	3.96
	3.96
	3.8


                * Without incorporation of pirandai

           a. Idly     

         From the Table-VI, it is cleared that 10 per cent level of incorporation of pirandai was found to be highly acceptable than 5 per cent and 15 per cent level of incorporation. Incorporation of pirandai made idlies fluffier and the taste was enhanced. But there was a difference in the colour of the product. It might be due to the inherent colour (green) of the plant whereas slight difference was also observed in the taste of the idly and it was acceptable.
b. Dosai 

         Dosai is a commonly used recipe especially in south India. Dosai is known for its versatility. Wide varieties of Dosai are available every where. In case of pirandai incorporation, 5 per cent level was more acceptable and obtained a mean acceptability score of 4.48 where as 10 per cent and 15 per cent level made Dosai, was coarser and crispness was lost and the scores obtained by the other two variations are 4.2 and 4.28 respectively.

c. Chapathi    

         Chapathi is a very common recipe of North India. Various incorporated Chapathi like Methi Chapathi (incorporated with fenugreek leaves), Mooli Chapathi (incorporated with raddish) are common in India. Following the same steps pirandai Chapathi was tried to find out the acceptability of the recipe. The mean acceptability scores obtained for Standard Chapathi was found to be 4.82 while 5 per cent level of incorporation secured the scores of 4.72 where as 10 per cent and 15 per cent level secured 4.54 and 4.60 respectively.
d. Poori

        The mean scores for Standard Poori is 4.84 while five per cent level of incorporation got higher score of 4.64 and other level of incorporations such as 10 per cent got 4.34 and 15 per cent level of incorporation obtained 4.32 as the mean score.  

e. Ragi adai

        Ragi is millet which is rich in calcium and iron. Many varieties of simple recipes are prepared with Ragi such as porridge, sweet balls, pittu and so on. one such easy and tasty recipe prepared with Ragi is Ragi adai. Among three variations, the mean scores of Ragi adai using 5 per cent level of pirandai incorporation got the highest score of 3.96. The incorporation of pirandai did not change the color and appearance of the product of Ragi adai due to the intensity of chlorophyll of pirandai as the color of the Ragi was dark brown. 

                                                       Table- VII
            MAXIMUM MEAN SCORES OF SELECTED CEREAL RECIPES
	Cereal based recipes
	Standard recipe
	Level of incorporation (%)
	Maximum mean scores obtained

	Idly

Dosai

Chapathi

Poori

Ragi adai
	4.96

4.94

4.82

4.84

4.44
	10

5

5

5

5
	4.11

4.48

4.72

4.64

3.96


               From the above Table- VII it is clear that, the highly acceptable level of incorporation of pirandai in the cereal based recipes is five per cent whereas more than five per cent level of incorporation of pirandai irritates the throat and also affect colour and this might be due to the inherent colour and flavor of pirandai. Breakfast items prepared using pirandai at different level of incorporation, were varied from the standard recipe. In the aspects of color, taste and flavor Standard recipe secured high scores when compared to pirandai incorporated recipes.

2. Pulse based recipes
                       Pulses play an important role in Indian cookery. The main sources of protein for people consuming vegetarian diets are obtained from pulses. Pulses are consumed in various forms. A few pulse based recipes which are commonly used, were selected for value addition. Mean scores of overall acceptability of pulse based recipes are given in Table-VIII.
                                                 Table – VIII
     MEAN ACCEPTABILITY SCORES OF PULSE BASED RECIPES
	Recipe 
	Attributes 
	                    Mean scores

	
	
	Level of incorporation

	
	
	Standard recipe *
	5%
	10%
	15%

	Dhal adai
	Appearance

Color

Taste

Texture

Flavor 
	5

4.8

4.7

4.2

4.3
	4.4

4.7

4.5

4

4.2
	4.4

4.2

4.3

4.2

4.4
	4.6

4.3

4.2

4.4

4.1

	Mean acceptability scores
	4.6
	4.44
	4.3
	4.2

	Pesarattu 
	Appearance

Color

Taste

Texture

Flavor 
	4.6

4.7

4.6

4.5

4.5
	4.4

4.7

4.3

4.2

4.4
	4.6

4.6

4

4.1

4.1
	4.5

4.6

4.2

4.2

4.4

	Mean acceptability scores
	4.58
	4.40
	4.28
	4.38

	Usuli 
	Appearance

Color

Taste

Texture

Flavor 
	4.8

5

4.6

4.9

4.8
	4.8

4.9

5

4.8

4.8
	4.8

4.8

4.7

4.9

4.6
	4.9

4.9

4.5

4.6

4.4

	Mean acceptability scores
	4.82
	4.86
	4.76
	4.66

	Bengal gram dhal vadai
	Appearance

Color

Taste

Texture

Flavor 
	4.8

4.7

4.4

4.7

4.7
	4.7

4.7

4.5

4.5

4.7
	4.7

4.5

4.6

4.4

4.5
	4.7

4.6

4.6

4.3

4.4

	Mean acceptability scores
	4.66
	4.62
	4.54
	4.52

	Red gram dhal sambar
	Appearance

Color

Taste

Texture

Flavor 
	5

4.8

4.8

4.6

4.6
	4.6

4.6

4.4

3.9

4.4
	4.5

4.3

4.2

4.06

4.2
	4.2

4.2

4.6

4.3

4.4

	Mean acceptability scores
	4.4
	4.38
	4.25
	4.34


               * Without incorporation of pirandai 

         a. Dhal adai   

        The over all mean acceptability scores obtained for dhal adai are 4.6, 4.44, 4.3 and 4.2 for Standard recipe, 5 per cent, 10 per cent and 15 per cent level of incorporation of pirandai respectively. Among the different level of incorporation, 5 per cent level secured the highest score in acceptability trial.

            b. Pesarattu 
           Pesarattu is another common traditional recipe which is prepared using exclusively pulses. The mean acceptability score obtained by the Standard recipe is 4.58 and 5 per cent level of incorporation got 4.40, while 10 per cent and 15 per cent level incorporation obtained the mean scores of 4.28 and 4.38 respectively. 

           c. Usuli

         The mean score obtained for over all acceptability by the Standard recipe is 4.82 while the 5 per cent level incorporation got higher score 4.82 whereas the other two levels 10 per cent and 15 per cent obtained 4.76 and 4.66 as the mean acceptability score.

          d. Bengal gram dhal vadai

,         The mean acceptability score obtained by the Standard recipe is 4.66 and followed by 5 per cent, 10 per cent, 15 per cent level incorporation the scores were 4.62, 4.54 and 4.52 respectively. 
           e. Red gram dhal sambar   

           Sambar is another common traditional preparation of South Indians, prepared for almost all the meal. It can be used as the side dish for the staple food items. The mean scores obtained by the Standard recipe is 4.76, and 5 per cent, 10 per cent and 15 per cent  level of incorporation of pirandai obtained the mean scores of 4.38 , 4.25 and 4.34 respectively.

                                                       Table- IX
         MAXIMUM MEAN SCORES OF SELECTED PULSE RECIPES 
	Cereal based recipes
	Standard
	Level of incorporation (%)
	Maximum mean scores obtained

	Dhal adai

Pesarattu

Usuli 

Bengal gram dhal vadai

Red gram dhal sambar
	4.60

4.58

4.82

4.66

4.76
	5

5

5

5

5
	4.44

4.40

4.86

4.62

4.38


             From Table-IX, it is clear that 5 per cent level of incorporation of pirandai for value addition is highly acceptable for all the selected recipes. From Table-VII and Table-IX it is concluded that 5 per cent level of incorporation of pirandai for value addition in various recipes is highly acceptable and included in our daily dietaries to promote the health status especially digestive health of an individual.

           3.  Products developed exclusively with pirandai 
          Three products namely pirandai chutney (semi-solid), pirandai powder (dry form) and Pirandai Churanam (semi- solid, sticky) were prepared and sensory evaluation was conducted to find the highly acceptable product for the purpose of administration. 

                                                   Table- X
                MEAN ACCEPTABILITY SCORES FOR PIRANDAI    

                                                    PRODUCTS 
	Criteria
	Mean scores

	
	Pirandai used in

	
	Chutney
	Powder 
	Churanam 

	Appearance

Color

Taste

Texture

Flavor 
	5

4.9

4.4

4.7

4.7
	4.9

4.5

4.2

4

4.5
	4

4.2

3.6

4.2

4.06

	Mean acceptability
	4.74
	4.42
	4.01


 Pirandai chutney is a very common recipe prepared by all South Indians. Mean acceptability scores obtained by pirandai chutney was 4.74. Pirandai powder is a recipe which is not used in daily diet and is unfamiliar product. But it is consumed during the digestive problems. The mean acceptability score obtained by pirandai powder is 4.42 and finally pirandai churanam is yet another known product. It is mainly consumed as a medicine for digestive problems rather than a part of diet. The acceptability score obtained by pirandai churanam is 4.01. Among these three products, the highest score was obtained by pirandai chutney. Owing to its taste, acceptability, ease in method of preparation and cost effectiveness, pirandai chutney was selected for administration to find out its effect on digestive problems.
                  C. Nutrient content and cost effectiveness of the selected recipes          

            Our quality of life, how we look and how we feel, is directly affected by the nutrients contained in the food we eat. We need a wide range of nutrients to lead a healthy life and these nutrients are supplied from the diet we consume (Reader’s digest 2001). The components of the diet must be chosen judiciously to meet nutritional demands. It is advisable to calculate the nutrient content of the selected recipes. For all the prepared recipes, the nutrients namely energy, protein, fat, fiber, calcium, iron, β- carotene, and thiamine were calculated and for Pirandai recipes, moisture, carbohydrates and vitamin C were estimated.

             The nutrient content of 100g of pirandai is moisture-0.1g, energy- 336g, protein- 7.5g, fat- 0.6g, carbohydrate- 68.9g, calcium- 40mg, fiber- 6g, iron- 7.5mg, vitamin C- 479mg, beta-carotene-267mcg.

            1. Nutrient content of the cereal based recipes    

              Nutrient content of the most acceptable level of incorporation in the selected cereal based recipes were calculated and the values are presented along with the nutrient content of the standard recipes in Table- XI.
                                              Table- XI
         NUTRIENT CONTENT OF CEREAL BASED RECIPES WHICH   

                    SECURED MAXIMUM ACCEPTABILITY SCORES
	Recipes 
	Highly acceptable level (%)
	Energy 

(Kcal)
	Protein (g)
	Fat

 (g)
	Fiber 

(g)
	Calcium

(mg)
	Iron 

(mg)
	   Beta-

Carotene

(mcg)
	Thiamine

(mg)

	Idly 
	STD*

10**

	345

384
	10.8

11.6
	0.6

0.6


	0.3

0.9
	45

47
	1.6

2.4
	9.5

36.3
	0.2

0.2

	Dosai 
	STD*

5**
	522

539
	12.4

12.8
	10.7

10.7
	0.4

0.6
	47

49
	1.9

2.3
	9.5

22.9
	0.3

0.3

	Chapathi 
	STD*

5**
	362

379
	9.6

10
	11.3

11.3
	1.5

1.7
	38

40
	3.9

4.3
	23

36.4
	0.3

0.3

	Poori 
	STD*

5**
	407

424
	9.6

10
	16.3

16.3
	1.5

1.7
	48

40
	3.9

4.3
	23

36.4
	0.3

0.3

	Ragi adai
	STD*

5**
	328

345
	7.3

7.7
	1.3

1.3
	3.6

4.0
	344

346
	3.9

4.3
	42

55.4
	0.4

0.4


* Standard recipe;** Per cent level of Pirandai incorporated recipe

               Table-XI gives the nutrient content of the cereal based recipes. In I+dly 10 per cent level of Pirandai incorporation was found to be highly acceptable. Nutrient analysis showed that there is an increase in the nutrient content namely energy, protein, fiber, calcium, iron and Beta-carotene while there was no change in the level of fat and thiamine content. In all the other recipes, Dosai, Chapathi, Poori and Ragi adai the appropriate level of incorporation of Pirandai was at 5 per cent level. The inference obtained from the nutrient analysis was same as that seen in idly. In all the recipes there was an increase in energy, protein, fiber, calcium, iron and Beta-carotene while there was no change in the level of fat and thiamine content.

               2. Nutrient content of the pulse based recipes    

        Nutrient content of the most acceptable level of incorporation in selected pulse based recipes were calculated and the values are presented along with the nutrient content of the Standard recipes, in Table- XII.
                                              Table- XII
               NUTRIENT CONTENT OF PULSE BASED RECIPES WHICH    

                        SECURED MAXIMUM ACCEPTABILITY SCORES
	Recipes 
	Highly acceptable level (%)
	Energy 

(Kcal)
	Protein (g)
	Fat (g)
	Fiber 

(g)
	Calcium

(mg)
	Iron 

(mg)
	Beta-

Carotene

(mcg)
	Thiamine

(mg)

	Dhal adai
	STD

5**                                                                                          

	532

549
	17.1

17.5
	11.3

11.3
	1.3

1.5
	65

67
	2.6

3.0
	96.5

109.9
	0.2

0.2

	Pesarattu  
	STD

5**
	554

571
	5.1

5.5
	21.8

21.8
	5.0

5.2
	128

130
	4

4.4
	94

107.4
	0.4

0.4

	Usuli
	STD

5**
	405

422
	22.8

23.4
	5.7

5.7
	5.0

5.2
	80

82
	6.0

6.4
	181

194.4
	0.6

0.6

	Bengal gram dhal vadai 
	STD

5**
	540

557
	22.8

23.4
	20.7

20.7
	5.0

5.2
	80

82
	6.0

6.4
	181

194.4
	0.6

0.6

	Red gram dhal sambar
	STD

5**
	357

374
	18.5

18.9
	2.6

2.6
	2.6

3.0
	110

112
	7.3

7.7
	465.6

479
	0.4

0.4


   * Standard recipe;** Per cent level of Pirandai incorporated recipe
               Table-XII gives the nutrient content of the pulse based recipes. In all the selected recipes, 5 per cent level secured the highest score. By the value addition of Pirandai there is an increase in the level of energy, protein, fiber, calcium, iron and Beta-carotene while there is no change in the level of fat and thiamine content of all the value added recipes.
3.        Nutrient content of the products developed exclusively with Pirandai 
       Table- XIII indicates the calculated nutrient content and cost effectiveness of the selected recipes prepared with Pirandai. 
                                                         Table- XIII
NUTRIENT CONTENT AND COST OF THE PRODUCTS DEVELOPED WITH   

                                                             PIRANDAI
	Nutrients
	Pirandai

	
	Powder *1
	Churanam *1
	Chutney  *2 

	Moisture (g)
	9.2
	10.7
	64.4

	Energy (Kcal)
	478
	671
	482

	Protein (g)
	13.5
	20.8
	9.9

	Fat (g)
	5.3
	5
	7.8

	Carbohydrates (g)
	95.4
	162.4
	84.3

	Fiber (g)
	14.9
	19.3
	8.8

	Calcium (mg)
	325
	310
	111

	Iron (mg)
	15
	21.2
	9.2

	Vitamin C (mg)
	481
	958
	584

	β-carotene (µg)
	584
	1074
	318

	Cost (Rs.)
	7.30p
	10.00p
	4.48p


                         *1 Calculated values and *2 Estimated values

      The above table gives the details on the nutrient content of the recipes prepared with Pirandai and also the calculated cost of the recipes prepared with Pirandai. The nutrient content of Pirandai chutney was estimated using the standard procedure.
          The above Table- XIII indicates that the over all nutrients content of the Pirandai chutney is lower than the nutrient content of the other two Pirandai products.  The amount of consumption of Pirandai chutney per day is 5g while consumption pattern of Pirandai powder and Churanam is only one gram per day. Hence the nutrient supply by the Pirandai chutney will be compensated even though the over all nutrients content is low in Pirandai chutney, when compared with the other two products. The cost of the Pirandai chutney is cheaper than that of the other two products. Hence Pirandai chutney is more applicable product for administration
D. Background information of the subjects selected for administration of value added product  
1. Socio-economic and dietary pattern of selected subjects having digestive problems  
      Table-XIV indicates the socio-economic and dietary pattern of selected subjects.       

                                                   Table-XIV
SOCIO-ECONOMIC AND DIETARY PATTERN OF SELECTED SUBJECTS 
                                    HAVING DIGESTIVE PROBLEMS (N=29)
	S.No
	     Variable 
	               Criteria 
	 Number 
	Percentage 

	1.
	Type of family
	· Joint

· Nuclear
	4

25
	14

86

	
	
	Total
	29
	100

	2.
	Family size
	· <  4

· > 4
	25

4
	86

14

	
	
	Total
	29
	100

	3.
	Gender
	· Male

· Female
	9

20
	31

69

	
	
	Total
	29
	100

	4.
	Age
	· 20-39 years

· 40-64 years

· 65+ years
	7

21

1
	24

73

3

	
	
	Total
	29
	100

	5.
	Monthly income

(Rs.)
	· Rs.< 4,500

· Rs.4,500-7,500

· Rs.>7,500
	-

3

26
	0

10

90

	
	
	Total 
	29
	100

	6.
	Food consumption pattern
	· Vegetarian

· Non-vegetarian

· Ova-vegetarian

· Lacto-vegetarian
	2

16

2

9
	7

35

7

31

	
	
	Total 
	29
	100

	7.
	Percentage of income spent for food / month
	· < 25%

· < 50%

· < 75%

· > 75%
	20

7

1

1
	 69

25

3

3

	
	
	Total 
	29
	100


             According to Table-XV, it is evident that majority (86%) of the subjects belonged to nuclear family and 14 per cent belonged to joint family system. As the majority belonged to nuclear family, number of family members also decreased. Eighty six percent of the selected subjects had less than four members in their families while only 14 per cent had more than four members in their families. From the above table, it is clear that a majority of (69 per cent) women had digestive problems whereas 31 per cent of male suffered from digestive problems. 

           Subjects who had digestive problems were mainly in the age group of 40-64 years of age (73%), whereas 24 per cent were between 20-39 years and rest of them were above the age of 65 years. Around 90 per cent of the subjects belonged to high income group, only 10 per cent were in middle income group while none of them belonged to low income group. Only two per cent of the subjects were vegetarians. Most of the subjects (35%) were non-vegetarians and 31 per cent belonged to the category of lacto-vegetarians. Monthly expenditure for food was taken into account, 69 per cent of the subjects spent < 25 per cent of their monthly income for purchasing various types of food items and 25 per cent of he subjects spent < 50 per cent of their monthly income. Three per cent of the subjects spent < 75 per cent and >75 per cent of their monthly income for purchasing variety of food items.

E. Assessing the effectiveness of the value added product developed with Pirandai on gastrointestinal problems

        The digestive system is susceptible to a number of disorders, some of which are mildly uncomfortable and are temporary in condition. Others which are more serious and chronic (Taylor, 2003). Digestive health is very vital to be maintained by every individual as the health of the digestive system is the most important long term determinant of our health and well- being. Healthy digestion leads to healthy life. Digestive problems not only causes discomfort but also affects he overall health status of an individual Pirandai chutney is one of products developed with the medicinal herb Pirandai (Cissus quadrangularis) to combat with digestive problems.  

          Table-XV shows the effectiveness of the pirandai chutney after administration to the 29 selected subjects for a period of ten days.
                                                        Table-XV

EVALUATIONOF TH EFFECTIVENESS OF THE PIRANDAI CHUTNEY (N=29)
	S.No
	     Variable 
	   Criteria 
	 Number 
	Percentage 

	1.
	Frequency of consumption of pirandai chutney
	· After every meals(daily)

· Before/after dinner(daily)

· Before /after lunch(daily)
	6

10

       13
	21

34

           45

	
	
	Total
	29
	100

	2.
	Comfortable feeling in stomach
	· Yes 

· No 
	28

1
	97

3

	
	
	Total
	29
	100

	3.
	Difference in bowel movement
	· Yes 

· No
	26

3
	90

10

	
	
	Total
	29
	100

	4.
	Side effects
	· Yes 

· No
	0

29
	0

100

	
	
	Total
	29
	100

	5.
	Acceptability of pirandai chutney
	· Yes 

· No
	29

0
	29

0

	
	
	Total 
	29
	100

	6.
	Ease to prepare
	· Yes 

· No
	25

4
	86

14

	
	
	Total
	29
	100

	7.
	Cost- effectiveness
	· Yes 

· No
	29

0
	100

0

	
	
	Total
	29
	100

	8.
	Relief from problems related to digestion
	· Yes 

· No
	29

0
	29

0

	
	
	Total
	29
	100

	9.
	Willingness to continue 
	· Yes 

· No
	24

5
	83

17

	
	
	Total 
	29
	100


                    Table-XV indicates the effectiveness of the pirandai chutney on digestive problems after consumption for the period of 10 days. 

                       The findings revealed that 97 percent felt that there was comfortable feeling in stomach, after consumption of pirandai chutney, in terms of reduced heaviness and gastric pain. Around 90 per cent of the selected subjects felt that there was a disturbance in the bowel movements which was reduced and had less gastric pain and smoothness in the consistency of hard fecal matter and which was easy for evacuation.

                    None of the subjects faced any side effects after consumption of pirandai chutney and 100 per cent of subjects found that the product was highly acceptable both in terms of quantity and quality. Eighty six per cent of the subjects felt that the preparation method of pirandai chutney was easy and cent per cent of the subjects expressed that pirandai chutney was cost effective. 

               Nearly 83 per cent of the subjects were willing to continue the pirandai chutney for its medicinal property and also free from any side- effects whereas 17 per cent of the selected subjects were not willing to continue the pirandai chutney due to time constraints and age factor.   

 F. Evaluation of awareness created among the selected families of the subjects

    1. Awareness on the significance of pirandai in human nutrition and health 

             Table- XVI indicates the extent of awareness among the selected families on health benefits and curative nature of pirandai on digestive problems, before and after education.
                                                      Table-XVI
           EVALUATION OF THE EFFECT OF AWARENESS CREATED AMONG    

                        SELECTED FAMILIES OF THE SUBJECTS (N=29)                               
	Criteria
	                   Before 
	                        After 

	
	Aware 
	Not-aware
	Aware 
	Not-aware

	
	Number 
	%
	Number 
	%
	Number 
	%
	Number 
	%

	Health benefits and medicinal nature of  pirandai
	5
	17
	24
	83
	29
	100
	0
	0



	Curative action of digestive problems
	5
	17
	24
	83
	29
	100
	0
	0




               From Table- XVI, it is evident that only 17 per cent of the families were aware of the health benefits and the knowledge which they possessed was minimal, superficial and inaccurate. 

                  Regarding the awareness on the curative action of pirandai on digestive problems only 17 per cent of them knew about pirandai but did not have clear picture about it. But after creating awareness, cent per cent of the families were able to explain about the medicinal properties and curative nature of digestive problems of pirandai.  

2. Awareness on food habits and digestive problems 
                   Table- XVII indicates the response of the selected subjects related to the changes in food habits which reduce digestive problems and their changes in responses before and after awareness.

Table – XVII
EVALUATION OF AWARENESS ON RELATIONSHIP BETWEEN HABITS                                          AND DIGESTIVE HEALTH
	Criteria
	Before
	After

	
	Aware
	Not-aware
	Aware
	Not-aware

	
	Number
	%
	Number
	%
	Number
	%
	Number
	%

	Changes in food-habits  
	3
	10
	26
	90
	29
	100
	0
	0




                 Changes in food-habits reduced occurrence of digestive problems, Table- XVII indicates that majority of (90 per cent) of the families did not have any idea that changes in food-habits can reduce digestive problems. When they were questioned about reasons for digestive problems, major reasons for digestive problems mentioned were increased intake of spices and masala items (15), consumption of  junk food and outside foods(4),  increased intake of pulses and legumes(3) and increased intake of roots and tubers (4). After the awareness was created there was a considerable change in the perception of the subjects. 100 per cent of them were aware that changes in food-habits can reduce the risk of digestive problems and also about the role of pirandai in preventing and curing digestive problems.
           Though many knew about the plant pirandai, taken for the study, some of them were not aware of the plant and it might be the first time to see pirandai. This plant used for ages together for curing various ailments was not even identified by the younger generation. This may lead to ignorance regarding the major of the health benefits provided by the nature. It is our duty to utilize the goodness of nature and create awareness among our fellow beings regarding it. Let us follow the path of our siddhars and be benefited by our mother nature. 

V. SUMMARY AND CONCLUSION
“You are what you eat, so eat healthy and be healthy”

                 Among various facets of life, health plays a very important role. It is rightly said that if health is lost, everything is lost. Digestive health is very vital to be maintained by every individual as the health of the digestive system is the most important long term determinant of our health and well- being. Healthy digestion leads to healthy life. Digestive problems not only causes discomfort but when untreated can prove fatal.

           Herbal remedies have helped in tackling digestive problems since ancient days. Herbs, stimulate digestion, expel flatulence, soothe pain and provide relaxation to the digestive system as a whole. Most herbs used for culinary purposes, by themselves are effective in aiding digestion. Most of the digestive problems arise due to excessive intake of spicy  and oilly foods, faulty dietary habits etc. One of the herbal remedy that come in handy at such times is pirandai (Cissus quadrangularis) an indigenous medicinal plant used from time immemorial in aiding digestive problems.

              The present study on “Acceptability and Nutrient analysis of selected recipes incorporated with pirandai (Cissus quadrangularis) and its effect on gastrointestinal problems of the selected subjects”, was aimed at finding the acceptability of the commonly prepared recipes incorporated with pirandai and evaluating its effect on overcoming gastrointestinal problems and to develop an educational package to create awareness among the selected subjects on various medicinal attributes of pirandai, and its effect on gastrointestinal problems and importance of digestive health.

           A number of 100 families of different localities of Coimbatore city were surveyed for the study. Informations regarding their socio-economic status, general dietary pattern, health status, pirandai consumption pattern, digestive health and awareness on the medicinal properties and health benefits of pirandai were assessed using an interview schedule.

         All the members of the selected families (i.e.) 367 family members were screened for digestive problems using an interview schedule and 29 subjects were finally selected depending on their willingness, etiology and severity of their digestive problems. Simultaneously, surveys were conducted among 15 health care professionals of various fields, belonging to various private hospitals and institutions.

          From the data collected 10 commonly prepared recipes were selected for value addition with pirandai. Three different levels were used for incorporation and the best level of incorporation was found using sensory evaluation by using the standard recipe as the reference. Three different recipes were prepared exclusively with pirandai and the best recipe for administration purpose was found by sensory evaluation.

          The level of incorporation which got the highest score in all the recipes was chosen for nutrient analysis. The recipe prepared with pirandai selected for administration was subjected to nutrient analysis in the Nutrition Lab of Avinashilingam Deemed University. The analysis was done by the investigator herself. Nutrient content of all the other recipes was calculated using nutritive values provided by National Institute of Nutrition, Hyderabad.

          The cost effectiveness of the pirandai based recipes was estimated by calculating the cost of 100-150g of each recipe to increase its feasibility at household level.

          Twenty nine subjects with digestive problems who were identified through the household survey were administered with the selected recipe prepared with pirandai for a period of ten days and the effectiveness of the pirandai product was evaluated through an interview schedule.

       An educational package i.e. booklet was developed and the selected families were educated about the medicinal values and role of pirandai in curing digestive problems and importance of digestive health. The effectiveness of the awareness created through the educational package was evaluated using the same interview schedule cum questionnaire developed for evaluation.The results obtained are summarized below:

I. SOCIO-ECONOMIC SURVEY
· Socio-economic survey revealed that 83 per cent of the families were of nuclear type and rest of them was in joint family system.

· About 81 per cent of the families had on to four members in their family revealing the importance of small family norms.

· Nearly 90 per cent of the families belonged to high income group earning more than Rs.7, 500 per month.

II. DIETARY PATTERN OF THE SELECTED FAMILIES
· Majority of the families i.e. 60 per cent were non-vegetarians, 20 per cent were lacto-vegetarians, 16 per cent vegetarians and only four per cent were ova-vegetarians.

· All the selected families adopted steaming, boiling and pressure cooking as the common method for cooking cereals, pulses and vegetables like roots and tubers.

 III. HEALTH STATUS OF THE SCREENED SUBJECTS
· It was noted that majority (10) of the subjects suffered from diabetes mellitus. 

· It was also noted that 35 subjects out of 367 family members were suffering from gastrointestinal problems, five per cent suffered from high blood pressure, two per cent CVD and one per cent had kidney problem.

IV. PIRANDAI CONSUMPTION PATTERN
· Among the selected 100 families 64 families consumed pirandai as a green vegetable occasionally in their dietaries.

· Among the 64 families, only 10 families had knowledge regarding the medicinal values of pirandai. Rest of the families consumed pirandai for its taste and availability, without knowing its medicinal significance

· The most commonly prepared recipe with pirandai is chutney and it is also used in the incorporation of pappads.

V. DIGESTIVE PROBLEMS OF THE SELECTED SUBJECTS
· It was noted that out of 367 individuals subjects screened, 35 subjects were suffering from one or more digestive problems.

· Eleven per cent of the subjects having digestive problems due to side effects of gall bladder stone and IBS in the form of peptic ulcer, diarrhoea and the remaining 89 per cent suffered from digestive problems due to improper dietary habits and life style pattern.

· Nearly 43 per cent of the subjects always suffered from digestive problems. Among hem 89 per cent of the subjects, had some kind of tolerance towards digestive problems. 

· Large number of (88 per cent) of the subjects did not undergo any treatment for their digestive problems and over came the problems using simple remedial measures.

VI. HOSPITAL SURVEY:

· Eighty seven per cent of the health care professionals were aware of the medicinal values of the pirandai.

· All most all the health care professionals accepted that pirandai has the ability to act as digestive stimulants and 67 per cent suggested that its an excellent laxative and can be provided in the treatment of digestive problems.

· Regarding the presence of toxicity, cent per cent of the health care professionals suggested that pirandai is absolutely safe and free from toxic substances.

VII. VALUE ADDITION OF THE SELCTED RECIPES WITH 
          PIRANDAI
· The processed pirandai paste was used for the purpose of incorporation and the best level of incorporation was 5 per cent level in almost all the recipes except idly preparation. 

· The product found to b best among the recipe prepared exclusively with pirandai was pirandai chutney and highly acceptable for administration.

· The cost of pirandai chutney is Rs.4.48p for 100g which is considerably lower than the other two products namely powder and churanam. 

VIII. SOCIO-ECONOMIC AND DIETARY PATTERN OF   

         SELECTD SUBJECTS HAVING DIGESTIVE PROBLEMS

· Majority of the subjects with digestive problems belonged to nuclear family (86%) and had less than four members (86%) in their families and majority of them belonged to high income group (90%).
· Majority of the subjects were found to be female (69%) and their age was between 40-60 years (73%).

· Thirty five per cent of the subjects were non-vegetarians.

IX. EVALUATION OF EFFECTIVENESS OF THE PIRANDAI   

        PRODUCT

· Majority of the subjects were found to be relieved, to a greater extent from the digestive problems after administration of the pirandai chutney for 10 days in term of comfortability in the stomach without any disturbances, bowel movements were normal and free faecal elimination without any pain and strain.

· Nearly 83 per cent of the families were willing to continue the consumption of pirandai products, even after the study.

· Cent percent of the subjects found the product cost- effective and 86 per cent found it easy to prepare and included regularly in their dietaries.

X. EVALUATION OF THE EDUCATIONAL PACKAGE:
· It is interesting to note that there was an improvement in their nutritional knowledge (i.e.) up to 83 per cent after imparting awareness. 

· Majority of the selected subjects were non-vegetarian adults and frequently suffered from gastrointestinal problems. Pirandai in the form of chutney has proved to be effective against digestive problems of the selected subjects and the nutrition education imparted to the selected families was also found to b effective.
· This positive effect on adults with digestive problems is encouraging and being a dietary intervention, it is devoid of other side effects when consumed in right quantity and thus proves that pirandai administration is a cost-effective and sustainable method in the management of digestive problems.

            Thus the above details bring forth the need for awareness education among adult men and women. Addressing the needs of young people and promoting health care, especially digestive health care undoubtedly represents a considerable challenge for many people especially for adult population

RECOMMENDATIONS
           The following recommendations can be made for future research from the present study on “Acceptability and nutrient analysis of the selected recipes incorporated with pirandai (Cissus quadrangularis) and its effect on gastrointestinal problems of selected subjects”:

1. Awareness regarding the importance of various medicinal herbs that we come across in our day to day life must be imparted to younger population.

2. Awareness must be created among public regarding importance of and necessity to maintain digestive health using appropriate remedial measures.

3. Food based industries must come forward to manufacture pirandai    

     related products and thereby utilize all the medicinal quality of   

     plants specially pirandai. 
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                                             APPENDIX-I
AN  INTERVIEW  SCHEDULE   TO  ELICIT  INFORMATION  ON  SOCIO- ECONOMIC  AND  DIETARY PATTERN  WITH REFERANCE TO  DIGESTIVE  PROBLEMS  AND  EVALUATION  OF  THE   NUTRITIONAL KNOWLEDGE   ON   PIRANDAI [Cissus quadrangularis]  ON   SELECTED  FAMILIES IN COIMBATORE CITY.

I. GENERAL INFORMATION

1.   Name of the interviewer                :
2.  Name of the interviewee                : 
3. Age and sex                                         : 
4. Composition and type  the family  : 
5. Residential address                            :
I. INFORMATION ON SOCIO-ECONOMIC STATUS

	S .No
	Name of the family members
	 Age 
	Educational qualifications 
	Occupation    
	Monthly  Income(Rs.)

	
	
	
	
	
	

	        TOTAL  FAMILY  INCOME
	


6. How much do you spend for food per month?
               < 25% of the total income                     <   50% of the total income

                < 75% of the total income                    >   75% of the total income  

II. DITETARY PATTERN
7. Which category do you belong to?
                    Vegetarian                                              Non-vegetarian  

                     Ova-vegetarian                                     lacto-vegetarian        

8. Meal  planning
Is   meal planning done in advance?

                   Yes                                                              No

              If yes, what is the basis for planning?

a. Total family  requirement

b. Money  available

c. Likes and dislikes of family members

d. Time saving

e. Any others

9.    Methods of cooking    

	          Food items
	         Boiling
	    steaming
	                                   Frying
	       Stewing or roasting
	         others

	
	
	
	Shallow     fat
	Deep fat
	
	

	Cereals

Pulses

Greens

Vegetables

Eggs

Meat

Fish

others


	
	
	
	
	
	


10. HEALTH STATUS OF FAMILY MEMBERS
11.   Do your family members suffer from any of the health problems?

                           Yes                                                              No

If yes,

	       S. No
	Name of the family members
	                                          Health problems
	                               Duration of illness

	
	
	
	


12. INFORMATION OF DIGESTIVE PROBLEMSOF THE FAMILY MEMBERS

13. Do any of your family members suffer from any of the following problems related with digestion?
	   S.No
	                                  Name of the family members
	   Flatulence 
	   Indigestion 
	Abdominal pain
	  constipation
	          piles
	      Dyspepsia 
	       Bloating 
	      Belching 

	
	
	
	
	
	
	
	
	
	


14. Are any of your digestive disorders / digestion related problems due to any other health problems? [ side effects of chronic illness]
                  Yes                                                              No

If yes, what among the following is the problem?

                                 Peptic ulcer                                               Diverticulosis

                 Irritable bowel syndrome                          Tuberculosis    

                   Renal disorder                                            metabolic disorder         

                   Stomach cancer                                          gall bladder diseases

                 If no, mention the causes of digestive disorder

                                 Smoking                                                     Alcohol consumption                                                   

                  Age                                                               Post-operational effect

                  Family dietary habits                               lack of proper exercise            

                 Prolonged intake of medicines               consumption of tobacco/betel leaves

                                                Reasons unknown

   13.  How frequently do you suffer from digestive disorders?              

                                 Always                                                     Only before/after every meals

                   Rarely                                                       Only after heavy meals

14. What is the level of tolerance of the severity of the problem?

                                Tolerable                                                   Intolerable   

15. Do you undergo any treatment for the digestion related problem?

                 Yes                                                              No  

             If yes, what is the kind of treatment which you undergo?

               Allopathic                                                    Homeopathy 

               Siddha                                                          Ayurvedic

                                  None of the above

16. If you under go any home remedies /folklore treatment, explain

	         S. No
	     Disease condition
	    Frequency of occurrence
	 Home remedies/folklore treatment followed
	        Effect 
	        Impact
	         Source of knowledge

	
	
	
	Ingredients 
	Type of preparation
	
	
	

	
	
	
	
	
	
	
	


15. INFORMATION ON ‘PIRANDAI’ CONSUMPTION PATTERN

    17. Do you consume ‘pirandai’?
               Yes                                                              No 

    18. For what purpose do you consume pirandai?
                For its taste                                              Health benefits                     

                                              Due to availability

     19. What are the recipes you cook with pirandai?
a.       Thuvayal (chutney)
b.       Appal am(pappads)
c.       Others(please mention)
16. AWARENESS OF HEALTH BENEFITS OF PIRANDAI IN DIGESTIVE HEALTH

 20.Are you aware of medicinal benefits of pirandai in reducing digestive disorder?
               Yes                                                              No 

            If yes, specify the disorder

            

  21. Have any of your family members suffered from any side effects/allergic responses due to

        Consumption of pirandai?
               Yes                                                              No 

If yes, specify the side effect / allergic response

 

                                           APPENDIX- II

SCHEDULE TO ELICIT INFORMATION FROM HEALTH-CARE PROFESSIONALS ON RECIPES INCORPORATED WITH PIRANDAI [Cissus quadrangularis] IN TREATING SELECTIVE DIGESTIVE DISORDERS.

I.GENERAL INFORMATION

1 .Name of the interviewer                 :

2. Name of the interviewee                :

3. Designation                                        :

4. Qualification and specialization     :

5. Years of experience                          :

6. Name of the hospital/institution    : 

7. Address                                                 : 

II.INFORMATION REGARDING PIRANDAI [Cissus quadrangularis]
8. Have you heard about medicinal values of pirandai?

              Yes                                                              No

9. Do you suggest pirandai related drugs in treatment of diseases?

               Yes                                                              No

         If yes,

	        S. No
	                                     Disease condition
	                          Method of processing pirandai
	                                   Type of intake
	                                Dosage of intake

	
	
	
	
	


If no, give reasons

	


10. Is there any condition when you advice patients to avoid the consumption of pirandai?

               Yes                                                              No

          If yes, specify

	S. No
	Disease condition
	Reason for avoiding

	
	
	


11. Can pirandai be provided to treat constipation/piles and other digestive disorders like dyspepsia    Which may be due to any other serious ailments? (Like peptic ulcer, etc...)

               Yes                                                              No

12. Do you think that excess of pirandai is toxic in nature?

              Yes                                                              No

 If yes,

	S. No
	Dosage level which is considered to be safe

	
	


14. Is there any history of patients who has suffered from allergic responses due to consumption of    

     Pirandai?

               Yes                                                              No

If yes, mention the type of allergic condition 


15. Apart from culinary uses, do you think that people are aware of medicinal/therapeutic uses of  

       Pirandai?

              Yes                                                              No

16. What are the remedies which you would suggest for constipation and piles?


17. Are you aware of the laxative property of pirandai?

               Yes                                                              No

18. Would you prefer to prescribe pirandai as laxative instead of other medicines?

                Yes                                                              No

19. What are the other forms in which pirandai can be provided for the treatment of digestive 

      disorders?

                                                               APPENDIX- III
SCHEDULE TO EVALUATE THE EFFECTIVENESS OF PIRANDAI CHUTNEY AND IMPACT OF EDUCATION IMPARTED ON SELECTED SUBJECTS WITH PROBLEMS RELEATED TO DIGESTIVE DISORDERS

1. Name of the investigator 

2. Name of the subject

3. Age and gender 

4. Residential address

5. Mention the problems which you were suffering :        

                Flatulence                                                   Indigestion                                

                Bloating                                                       Bleaching

                Constipation                                               Piles               

                                              Abdominal pain                                                                               

6. How long were you suffering from these problems?

                  Past few days                                        Past few weeks                  

                  Past few months                                   Past few years

Mention :    

7.  How many days did you have the pirandai chutney?

                 1-3 days                                                     4days – 1week     

                                                             >1weeks

8. How many times did you have pirandai chutney?

                After every meals                                     once before/after every lunch             

                                                             Once before/after every dinner  

9.  Do you have comfortable feeling in the stomach?

               Yes                                                              No

10. Do you feel any difference in your bowel movements after the consumption of pirandai chutney?

                Yes                                                              No

11. Do you experience any side effects after consumption of pirandai chutney?

                Yes                                                              No

12. Is the pirandai chutney acceptable?

                Yes                                                              No

If no, mention the modification which can be incorporated:


13.  Are you satisfied with the sensory attributes (flavour, colour, texture, taste, appearance) of the pirandai chutney?

                 Yes                                                              No

14. Do you find the preparation of pirandai chutney to be easy?

               Yes                                                              No

15. Do you feel relieved from symptoms related to digestive disorders after consumption of pirandai chutney?  

                 Yes                                                              No

16. Will you continue to have the pirandai chutney?

                Yes                                                              No

If yes, mention the reasons

                 Medicinal benefits                                 cost effectiveness

                 Easy method of preparation                storage stability                               

                                             Absence of side effectiveness                                                                              

If no, give reasons 

17. Are you aware of the health benefits and medicinal value of pirandai chutney?

                Yes                                                              No

If yes, specify 

                                         APPENDIX- IV

             SCORE CARD FOR SENSORY EVALUATION OF VALUE ADDED RECIPES

	                         IDLY
	                         DOSAI

	CRITERIA
	SCORE
	STD
	5%
	10%
	15%
	CRITERIA
	SCORE
	STD
	5%
	10%
	15%

	APPEARANCE
	
	
	
	
	
	APPEARANCE
	
	
	
	
	

	Very good
	5
	
	
	
	
	Very good
	5
	
	
	
	

	Good 
	4
	
	
	
	
	Good 
	4
	
	
	
	

	Fair
	3
	
	
	
	
	Fair
	3
	
	
	
	

	Poor
	2
	
	
	
	
	Poor
	2
	
	
	
	

	Very poor
	1
	
	
	
	
	Very poor
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	COLOUR
	
	
	
	
	
	COLOUR
	
	
	
	
	

	White
	5
	
	
	
	
	Golden brown
	5
	
	
	
	

	Pale green
	4
	
	
	
	
	Light brown
	4
	
	
	
	

	Dark green
	3
	
	
	
	
	Greenish brown
	3
	
	
	
	

	Light brown
	2
	
	
	
	
	Brown
	2
	
	
	
	

	brown
	1
	
	
	
	
	Dark brown
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TEXTURE
	
	
	
	
	
	TEXTURE
	
	
	
	
	

	Spongy 
	5
	
	
	
	
	Moderately soft
	5
	
	
	
	

	Very soft
	4
	
	
	
	
	Very soft
	4
	
	
	
	

	Moderately soft
	3
	
	
	
	
	Coarse
	3
	
	
	
	

	Hard 
	2
	
	
	
	
	Crumbly
	2
	
	
	
	

	Very hard
	1
	
	
	
	
	Leathery 
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	FLAVOUR
	
	
	
	
	
	FLAVOUR
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TASTE
	
	
	
	
	
	TASTE
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	


                     SCORE CARD FOR SENSORY EVALUATION OF VALUE ADDED RECIPES

	                              CHAPATHI
	                               POORI

	CRITERIA
	SCORE
	STD
	5%
	10%
	15%
	CRITERIA
	SCORE
	STD
	5%
	10%
	15%

	APPEARANCE
	
	
	
	
	
	APPEARANCE
	
	
	
	
	

	Very good
	5
	
	
	
	
	Very good
	5
	
	
	
	

	Good 
	4
	
	
	
	
	Good 
	4
	
	
	
	

	Fair
	3
	
	
	
	
	Fair
	3
	
	
	
	

	Poor
	2
	
	
	
	
	Poor
	2
	
	
	
	

	Very poor
	1
	
	
	
	
	Very poor
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	COLOUR
	
	
	
	
	
	COLOUR
	
	
	
	
	

	Golden brown
	5
	
	
	
	
	Golden brown
	5
	
	
	
	

	Light brown
	4
	
	
	
	
	Light brown
	4
	
	
	
	

	Greenish brown
	3
	
	
	
	
	Greenish brown
	3
	
	
	
	

	Brown
	2
	
	
	
	
	Brown
	2
	
	
	
	

	Dark brown
	1
	
	
	
	
	Dark brown
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TEXTURE
	
	
	
	
	
	TEXTURE
	
	
	
	
	

	Very soft
	5
	
	
	
	
	Crisp 
	5
	
	
	
	

	Moderately soft
	4
	
	
	
	
	 soft
	4
	
	
	
	

	Coarse
	3
	
	
	
	
	Coarse
	3
	
	
	
	

	Crumbly
	2
	
	
	
	
	Crumbly
	2
	
	
	
	

	Leathery 
	1
	
	
	
	
	Leathery 
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	FLAVOUR
	
	
	
	
	
	FLAVOUR
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TASTE
	
	
	
	
	
	TASTE
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	


        SCORE CARD FOR SENSORY EVALUATION OF VALUE ADDED RECIPES

	                      RAGI ADAI
	                               DHAL ADAI

	CRITERIA
	SCORE
	STD
	5%
	10%
	15%
	CRITERIA
	SCORE
	STD
	5%
	10%
	15%

	APPEARANCE
	
	
	
	
	
	APPEARANCE
	
	
	
	
	

	Very good
	5
	
	
	
	
	Very good
	5
	
	
	
	

	Good 
	4
	
	
	
	
	Good 
	4
	
	
	
	

	Fair
	3
	
	
	
	
	Fair
	3
	
	
	
	

	Poor
	2
	
	
	
	
	Poor
	2
	
	
	
	

	Very poor
	1
	
	
	
	
	Very poor
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	COLOUR
	
	
	
	
	
	COLOUR
	
	
	
	
	

	Dark brown
	5
	
	
	
	
	Golden brown
	5
	
	
	
	

	Brown
	4
	
	
	
	
	Light brown
	4
	
	
	
	

	Greenish brown
	3
	
	
	
	
	Greenish brown
	3
	
	
	
	

	Light brown
	2
	
	
	
	
	Brown
	2
	
	
	
	

	Pale brown
	1
	
	
	
	
	Dark brown
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TEXTURE
	
	
	
	
	
	TEXTURE
	
	
	
	
	

	Very soft
	5
	
	
	
	
	Very soft
	5
	
	
	
	

	Moderately soft
	4
	
	
	
	
	Moderately soft
	4
	
	
	
	

	Coarse
	3
	
	
	
	
	Coarse
	3
	
	
	
	

	Crumbly
	2
	
	
	
	
	Crumbly
	2
	
	
	
	

	Leathery 
	1
	
	
	
	
	Leathery 
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	FLAVOUR
	
	
	
	
	
	FLAVOUR
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TASTE
	
	
	
	
	
	TASTE
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	


               SCORE CARD FOR SENSORY EVALUATION OF VALUE ADDED RECIPES

	                      PESARATTU
	                                  USULI

	CRITERIA
	SCORE
	STD
	5%
	10%
	15%
	CRITERIA
	SCORE
	STD
	5%
	10%
	15%

	APPEARANCE
	
	
	
	
	
	APPEARANCE
	
	
	
	
	

	Very good
	5
	
	
	
	
	Very good
	5
	
	
	
	

	Good 
	4
	
	
	
	
	Good 
	4
	
	
	
	

	Fair
	3
	
	
	
	
	Fair
	3
	
	
	
	

	Poor
	2
	
	
	
	
	Poor
	2
	
	
	
	

	Very poor
	1
	
	
	
	
	Very poor
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	COLOUR
	
	
	
	
	
	COLOUR
	
	
	
	
	

	Golden brown
	5
	
	
	
	
	Golden yellow
	5
	
	
	
	

	Light brown
	4
	
	
	
	
	Light yellow
	4
	
	
	
	

	Greenish brown
	3
	
	
	
	
	Greenish yellow
	3
	
	
	
	

	Brown
	2
	
	
	
	
	Brownish yellow
	2
	
	
	
	

	Dark brown
	1
	
	
	
	
	Dark brown
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TEXTURE
	
	
	
	
	
	TEXTURE
	
	
	
	
	

	Very soft
	5
	
	
	
	
	Very soft
	5
	
	
	
	

	Moderately soft
	4
	
	
	
	
	Moderately soft
	4
	
	
	
	

	Coarse
	3
	
	
	
	
	Coarse
	3
	
	
	
	

	Crumbly
	2
	
	
	
	
	Crumbly
	2
	
	
	
	

	Leathery 
	1
	
	
	
	
	Leathery 
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	FLAVOUR
	
	
	
	
	
	FLAVOUR
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TASTE
	
	
	
	
	
	TASTE
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	


                    SCORE CARD FOR SENSORY EVALUATION OF VALUE ADDED RECIPES

	                      BENGAL GRAM DHAL VADAI
	                       RED GRAM DHAL SAMBAR

	CRITERIA
	SCORE
	STD
	5%
	10%
	15%
	CRITERIA
	SCORE
	STD
	5%
	10%
	15%

	APPEARANCE
	
	
	
	
	
	APPEARANCE
	
	
	
	
	

	Very good
	5
	
	
	
	
	Very good
	5
	
	
	
	

	Good 
	4
	
	
	
	
	Good 
	4
	
	
	
	

	Fair
	3
	
	
	
	
	Fair
	3
	
	
	
	

	Poor
	2
	
	
	
	
	Poor
	2
	
	
	
	

	Very poor
	1
	
	
	
	
	Very poor
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	COLOUR
	
	
	
	
	
	COLOUR
	
	
	
	
	

	Golden  brown
	5
	
	
	
	
	Golden brown
	5
	
	
	
	

	Brown
	4
	
	
	
	
	Light brown
	4
	
	
	
	

	Greenish brown
	3
	
	
	
	
	Greenish brown
	3
	
	
	
	

	 Brown 
	2
	
	
	
	
	Brown
	2
	
	
	
	

	Dark  brown
	1
	
	
	
	
	Dark brown
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TEXTURE
	
	
	
	
	
	CONSISTENCY
	
	
	
	
	

	Very soft
	5
	
	
	
	
	Concentrated
	5
	
	
	
	

	Moderately soft
	4
	
	
	
	
	Semi- concentrated
	4
	
	
	
	

	Coarse
	3
	
	
	
	
	Dilute
	3
	
	
	
	

	Crumbly
	2
	
	
	
	
	Very dilute
	2
	
	
	
	

	Leathery 
	1
	
	
	
	
	watery
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	FLAVOUR
	
	
	
	
	
	FLAVOUR
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TASTE
	
	
	
	
	
	TASTE
	
	
	
	
	

	Highly acceptable
	5
	
	
	
	
	Highly acceptable
	5
	
	
	
	

	Moderately acceptable
	4
	
	
	
	
	Moderately acceptable
	4
	
	
	
	

	Acceptable 
	3
	
	
	
	
	Acceptable 
	3
	
	
	
	

	Poorly acceptable
	2
	
	
	
	
	Poorly acceptable
	2
	
	
	
	

	Not acceptable
	1
	
	
	
	
	Not acceptable
	1
	
	
	
	


                                                 SCORE CARD FOR PIRANDAI BASED RECIPES
	PIRANDAI CHUTNEY
	PIRANDAI POWDER
	PIRANDAI CHURANAM

	CRITERIA
	SCORE
	TICK
	CRITERIA
	SCORE
	TICK
	CRITERIA
	SCORE
	TICK

	APPEARANCE
	
	
	APPEARANCE
	
	
	APPEARANCE
	
	

	Very good
	5
	
	Very good
	5
	
	Very good
	5
	

	Good 
	4
	
	Good 
	4
	
	Good 
	4
	

	Fair
	3
	
	Fair
	3
	
	Fair
	3
	

	Poor
	2
	
	Poor
	2
	
	Poor
	2
	

	Very poor
	1
	
	Very poor
	1
	
	Very poor
	1
	

	
	
	
	
	
	
	
	
	

	COLOUR
	
	
	COLOUR
	
	
	COLOUR
	
	

	Golden  brown
	5
	
	Golden  brown
	5
	
	Golden  brown
	5
	

	Brown
	4
	
	Brown
	4
	
	Brown
	4
	

	Greenish brown
	3
	
	Greenish brown
	3
	
	Greenish brown
	3
	

	 Brown 
	2
	
	 Brown 
	2
	
	 Brown 
	2
	

	Dark  brown
	1
	
	Dark  brown
	1
	
	Dark  brown
	1
	

	
	
	
	
	
	
	
	
	

	TEXTURE
	
	
	TEXTURE
	
	
	TEXTURE
	
	

	Very fine paste
	5
	
	Very fine powder
	5
	
	Very soft
	5
	

	Moderately fine
	4
	
	Moderately fine
	4
	
	Moderately soft
	4
	

	Fine paste
	3
	
	Fine powder
	3
	
	Fairly soft
	3
	

	Coarse paste
	2
	
	Coarse powder
	2
	
	Hard
	2
	

	Highly coarse
	1
	
	Highly coarse
	1
	
	Very hard
	1
	

	
	
	
	
	
	
	
	
	

	FLAVOUR
	
	
	FLAVOUR
	
	
	FLAVOUR
	
	

	Highly acceptable
	5
	
	Highly acceptable
	5
	
	Highly acceptable
	5
	

	Moderately acceptable
	4
	
	Moderately acceptable
	4
	
	Moderately acceptable
	4
	

	Acceptable 
	3
	
	Acceptable 
	3
	
	Acceptable 
	3
	

	Poorly acceptable
	2
	
	Poorly acceptable
	2
	
	Poorly acceptable
	2
	

	Not acceptable
	1
	
	Not acceptable
	1
	
	Not acceptable
	1
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                                              APPENDIX V
                  RECIPES SELECTED FOR VALUE ADDITION

                                    CEREAL PREPARATIONS

                                                        IDLY

Ingredients

          Rice                :        100g

           Black gram   :        25g

           Salt                :         to taste

Method 

1. Parboiled rice and black gram are soaked separately in proportion of 4:1.

2. Grind separately into a fine paste but rice has to be coarsely ground.

3. The ingredients are mixed together, add salt and allow to ferment over night.

4. Idlies are mad in steamed perforated containers.

Level of incorporation of pirandai paste:

i. 5%

ii. 10%

iii. 15%

Best level- 10%

                                                       DOSAI

Ingredients

          Rice                :        100g

           Black gram   :        25g

           Salt                :         to taste

           Oil                  :        10ml

Method 

1. Parboiled rice and black gram are soaked separately in proportion of 4:1.

2. Grind separately into a fine paste but rice has to be coarsely ground.

3. The ingredients are mixed together, add salt and allow to ferment over night.

4. A pan is heated and Dosai is made with the batter and served with chutney.

Level of incorporation of pirandai paste:

                     i.      5%

ii.     10%

iii.     15%

Best level- 5%

                                                      CHAPATHI

Ingredients

   Wheat flour     :   100g

    Salt                  :    to taste

    Oil                     :    to fry
Method

1. Sieve the flour make dough with salt and water.

2. Knead the dough till it is soft and spongy. Kept for 20 minutes.

3. Heat the tawa. 

4. Make small pieces with the dough, roll it out into Chapathi of even thickness.

5. Place it on the hot tawa and cook both sides.

6. Serve hot with any gravy.

Level of incorporation of pirandai paste:

i. 5%

ii. 10%

iii. 15%

Best level- 5%

                                                  POORI

Ingredients

   Wheat flour     :   100g

    Salt                   :  to taste

    Oil                     : to deep fry
Method

1. Sieve the flour make dough with salt and water.

2. Knead the dough till it is soft and spongy. Kept for 20 minutes.

3. Heat the oil in a pan for frying. 

4. Make small pieces with the dough; roll it out into small poories of even thickness.

5. Deep fry the poories.

6. Serve hot with any gravy.

Level of incorporation of pirandai paste:

i. 5%

ii. 10%

iii. 15%

Best level- 5%

                                             RAGI ADAI

Ingredients

       Ragi flour               :   100g

       Onion (chopped)    :   50g

       Green chillies          :   2nos

       Salt                           :  to taste

       Oil                             : to fry

Method

1. Add all the above ingredients, add water and make it into batter consistency.

2. Heat a tawa and make adai with the batter.

3. serve hot with chutney.

Level of incorporation of pirandai paste:

i. 5%

ii. 10%

iii. 15%

Best level- 5%

                                 PULSE PREPARATIONS

                                         DHAL ADAI

Ingredients 

         Raw rice                            : 100g

         Red gram dhal                   :  25g

         Black gram dhal                 :  25g

         Pepper                                 :  5g

         Pepper powder                    :   1 tsp

         Salt                                      :   to taste

        Ginger                                  :  on inch piece 

        Cumin seeds                        :   1 tsp

         Asafetida                             :   ¼ tsp

         Curry leaves                        :  a few

          Gingelly oil                         :  10g

Method 

1. Wash and soak the rice and dhal together for 2 hours.

2. Wash again and grind coarsely adding all the above ingredients except oil.

3. Heat a tawa and make adai like making Dosai, add oil to the edges. 

4. Remove it when it is golden brown and serve hot with chutney.

Level of incorporation of pirandai paste:

i. 5%

ii. 10%

iii. 15%

Best level- 5%
                                           PESARATTU

Ingredients
        Green gram                        :  100g
        Coconut (scrapped)           :  10g

        Coriander leaves                 : a few

         Salt                                     :  to taste

         Green chillies                     :  9

         Oil                                       : 10ml

         Rice                                     :  25g

Method 

1. Soak green gram whole over night.

2. Soak rice one hour before grinding.

3. Grind green gram whole and rice separately. Mixed well both batter with salt, and other ingredients.

4. Heat the tawa and make a Dosai in it.

Level of incorporation of pirandai paste:

i. 5%

ii. 10%

iii. 15%

Best level- 5%
                                                             USULI
Ingredients

       Bengal gram dhal          : 100g

       Onion (chopped)            : 50g

       Red chillies                      : 5

       Green chillies                  : 2

       Curry leaves                    : a few

       Asafetida                          : ¼ tsp

        Salt                                   :  to taste
        Ginger                               : 1 inch piece

        Oil                                     : 10ml

Method 

1. Soak Bengal gram dhal for 3 hours.

2. Grind it coarsely along with red chillies, green chillies, ginger and salt, do not add water 

3. Make small balls with the mixture and steam it in a perforated vessel.
4. In pan season the onion and add the steamed dhal mixture and season nicely and serve hot.      

Level of incorporation of pirandai paste:

i. 5%

ii. 10%

                                     iii.    15%

Best level- 5%
                                      BENGAL GRAM DHAL VADAI

Ingredients

       Bengal gram dhal          : 100g

       Onion (chopped)            : 50g

       Red chillies                      : 5

       Green chillies                  : 2

       Curry leaves                    : a few

       Asafetida                          : ¼ tsp

        Salt                                   :  to taste
        Ginger                               : 1 inch piece

        Oil                                     : for deep frying

Method 

1. Soak Bengal gram dhal for 3 hours.

2. Grind it coarsely along with red chillies, green chillies, ginger and salt, do not add water 

3. Make small balls with the mixture and flatten in into the shape of vadai.

4. Heat oil in a pan and fry the vadai deeply till it is cooked and crisp.

Level of incorporation of pirandai paste:

i. 5%

ii. 10%
iii.  15%

Best level- 5%

                                       RED GRAM DHAL SAMBAR

Ingredients 

    Red gram dhal                   :  75g

    Tamarind pulp                  : 40g

     Small onion                     : 50g

     Coconut scrapings          :  20g

      Bengal gram dhal          : 25g
     Coriander seeds              : 10g

     Red chillies                     : 5g

    Curry leaves                    : a few

     Asafetida                         : ¼ tsp

     Salt                                  : to taste

     Oil                                   : for seasoning

     Mustard seeds                 : 1 tsp

     Fenugreek seeds              : I tsp

     Turmeric powder            : ½ tsp
Method 

1. Pressure cook the red gram dhal and extract tamarind pulp and keep it ready.

2.  Roast red gram dhal, coconut scrapping, coriander seeds, fenugreek seeds, red chillies in a dry hot   

3.  pan and grind it into a fine paste.

4.  In a hot pan season and fry small onions, add tamarind pulp, turmeric powder and salt and let it 

5.   boil.

6.  At boiling stage add cooked red gram dhal and allow to boil for 10 minutes.

7.   When it boils add the ground paste and curry leaves and at simmer for 5 minutes and remove from flame.

Level of incorporation of pirandai paste:

i. 5%

ii. 10%
iii.  15%

Best level- 5%

                                                             PIRANDAI BASED RECIPES

                                                                PIRANDAI CHUTNEY
Ingredients

Pirandai (processed stem) - 100g

Amla                                - 50g

Red chillies                       - 3nos

Garlic                                - 3 pieces

Ginger                               - ½ inch

Curry leaves                      - 2 stripes

Asafetida                           - 2 pinch

Mustard seeds                    - 1 tsp

Gingelly oil                       - 5 tbsp

Salt                                    - to taste 

Method

 Fresh pirandai is chopped and sautéd in gingelly oil till it looses its moisture content and the color turns into golden brown. All the ingredients are sautéd separately with little oil to enhance flavor. All the ingredients along with pirandai are ground into fine paste adding little water. In a kadai, add one tbsp of oil and season the ground paste and sauté it well to remove all the moisture content for semi-solid consistency.             

         Pirandai chutney can b used as a side dish with all breakfast items and also can be consumed with rice.

Storage

· Store in an air tight container, in a dry place

Shelf life

· When stored in room temperature i.e. moisture free area, the product can be stored up to 15-20 days.

· When refrigerated, it can be stored up to one month.

Dosage: 5g/day

                                                    PIRANDAI POWDER
Ingredients

Pirandai (processed stem) - 100g         
Black pepper                  - 2 tbsp

Cumin seeds                   - 2 tbsp

Coriander seeds              - 3 tbsp

Ginger dry (sukku)         - 1inch                   

Tamarind pulp                - 20g

Salt                                  - to taste

Method 

           The fresh pirandai is chopped and sautéed in gingelly oil till it looses its moisture content and the color turns into golden brown. All the other ingredients are roasted properly to remove moisture and to enhance flavor. Then all ingredients along with pirandai are ground into a fine powder and used for improving digestive health. 

Storage
· Store in an air tight container 

· Store in a dry place

Shelf life

· When stored in dry place the product can be stored up to one year.

Dosage: 1 tsp/day

                                             PIRANDAI CHURANAM
Ingredients 

Pirandai stems - 200g

Pepper             - 50g

Indhu salt*         - 50g

*(Available in all country medical shop. This salt used to improve the shelf life of the product) 

Method 

        Pirandai stem is ground with lot of water for juice extraction. 200g pirandai yields nearly 600ml of juices. Take a kadai and pour the juice and add salt. Keep stirring the mixture till halwa consistency is reached. Then add powered pepper to the mixture, mix well and dry in a shady place. Do not dry in sun light, because the product will loose its medicinal value. It will take nearly one month to dry completely. The addition of salt improves the shelf life. Make small balls and again dry it till the moisture is completely lost. 

Storage

· Store in an air tight container and in a cool dry place.

Shelf life

· When properly dried and stored, the product can be preserved up to 6-12 months.

Dosage

· Balls can be made up to peanut size; one or two balls per day can be consumed. 

