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ABSTRACT
Coconut product was blended with wheat flour for making cookies. In this study, wheat flour was substituted with coconut product in varying proportions of 0, 50 and 100% w/w to prepare a series of blends for cookies and the possibility of using coconut flour for the production of cookie was investigate. Cookies thus made were evaluated for nutritional composition, physical characteristics and sensory quality. The overall acceptability was found to be 7.33±0.70 on 9 point hedonic scale. Nutritionally coconut cookies showed higher values for fat (44.27±0.83%), fiber (5.84±0.16%), protein (7.83±0.09%) and energy value (571.02±1.00 Kcal) as compared with control cookies with fat 25.33±0.76%, fiber 0.287±0.02%, protein 6.83±0.15% and energy value accounting to 514.35±0.83 kcal. On the index of physical characteristics spread ratio of coconut cookies (6.18±0.07) was found to be lower than that of control cookies (7.58±0.07) and so is the case with hardness which acquires a value of 1913.30±1.69 for coconut cookies and 2808.01±2.01 for control cookies. The higher the spread ratio better it is. The hardness value shows extra softness of coconut cookies though on the index of sensory evaluation the texture was quite acceptable having a hedonic rating of 7.27±0.59. Free fatty acid content was observed to be increased on storage but was in permissible limits. For control cookies it remained between 0.18±0.010 and 0.307±0.030, while for coconut cookies the range was observed to be 0.037±0.006 to 0.059±0.007. Determined water activity values showed cookies were stable and safe when microbial spoilage is concerned. Water activity of control cookies was found to be 0.24±0.01 and for coconut cookies it was 0.24±0.01. From the results it is concluded that gluten free, grain free cookies based on coconut powder as main ingredient were standardized and were found to be acceptable by the sensory panel and also on the index of nutritional quality, storage stability, microbial safety and physical and textural quality.
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CHAPTER ONE
INTRODUCTION
	This chapter gives an overview of the research work. It discusses the background, statement of problem, objectives, significance, and the scope of this research work.
1.1 	BACKGROUND OF THE STUDY
Coconut is one of the oldest crops grown in India and presently covers 1.5 million hectares in this country with a total production of over 10,000 million nuts. Coconut flour from coconut residue, a by-product of the coconut-milk industry, contained 600g total dietary fibre/kg (560 g insoluble and 40g soluble fiber/kg). The diet of diabetic subjects incorporated with coconut flour supplement confirmed the decreasing level of GI (Glycaemic Index) with increasing levels of coconut flour content (Trinidad et al, 2003). Coconut flour may play a role in controlling cholesterol and sugar levels in blood and prevention of colon cancer. Studies revealed that consumption of high fibre coconut flour increases fecal bulk (Arancon, 2009).
Coconut sugar (also known as coco sugar, coconut palm sugar or coco sap sugar) is derived from the sap of cut flower buds of the coconut palm, is an organic sustainable natural sweetener. This sugar has a low glycemic index and is also a nutrient powerhouse, filled with lots of vitamins, minerals and amino acids. Consumption of coconut sap sugar helps to reduce weight and manage diabetes (Yvonee, 2012). Out of the twenty amino acids that are needed for growth, repair and maintenance of body tissues, enzymes, hormones and other vital body substances, sixteen of these aminoacids are present in the coconut sap (Zello et al, 2005 retrieved). Aside from containing amino acids coconut sap also contains Inositol, a vitamin B complex that the body needs in small amounts to function and stay healthy is the highest of all vitamins found in the coconut sap. Inositol is now being studied in the prevention of cancer (Vucenik and Shamsuddin, 2003).
Coconut oil extracted from fresh and mature coconut without chemical treatment or any refining is known as virgin coconut oil (Marina et al, 2009). During recent years VCO has received much attention due to its superior aroma; flavour and potential health benefits (Villarino et al, 2007). VCO is rich in medium chain fatty acids that have been shown to speed up the metabolism and found to have wide application against various microbes such as fungi, bacteria and viruses (German and Dillard, 2004).
Cookies, among the bakery products, are most significant in the world. These are an important food product used as snacks by children and adults (Hussain et al., 2000). Cookies differ from other baked products like bread and cakes because of their low moisture content which ensures that they are free from microbial spoilage and confer a long shelf life on the product (Wade, retrieval 2006). Long shelf life of cookies makes large scale production and distribution possible. Good eating quality makes them attractive for fortification and other nutritional improvement.
Fortification is done up to some level to meet following objectives; to maintain the nutritional quality of foods, keeping nutrients levels adequate to correct or prevent specific nutritional deficiencies in the population or in groups at risk of certain deficiencies, to increase the added nutritional value of a product (commercial view) and to provide certain technological functions in food processing (Dukwal, 2004). Substitution refers to completely replacing certain ingredient with some other suitable ingredient especially done in cases where a particular ingredient is allergen. In the present study wheat is being replaced by coconut powder in preparation of gluten free coconut cookies.
The reason being wheat contains gluten (a special type of protein that is commonly found in rye, wheat, and barley) which causes a disease called Celiac (NIDDK, 2008). Celiac disease (CD) is a permanent inflammatory disease of the small intestine triggered by the ingestion of gluten containing cereals. It is an immune-mediated disorder that affects primarily the gastrointestinal tract. It is characterized by chronic inflammation of the small intestinal mucosa that may result in atrophy of intestinal villi, mal-absorption, and a variety of clinical manifestations, which may begin in either childhood or adult life. Intestinal symptoms can include diarrhea, abdominal cramping, pain, and distention, and untreated celiac disease may lead to vitamin and mineral deficiencies, osteoporosis, and other extra intestinal problems. Considerable scientific progress has been made in understanding celiac disease and in preventing or curing its manifestations by dietary interventions.
According to NIDDK (2008), the only treatment for celiac disease is a gluten-free diet. If you avoid gluten, your small intestine will heal. If you eat gluten or use items that contain gluten, celiac disease will continue to harm your small intestine. Complete avoidance of gluten enables the intestine to heal, and the nutritional deficiencies and other symptoms to resolve. Children tend to heal more quickly than adults. Following a strict gluten-free diet also reduces the risk of developing many of the serious long-term complications related to untreated celiac disease. There has been a significant amount of efforts done to serve people with this disease, which have turned in many gluten products. This study is succession of those efforts and intended to make coconut based cookies. In the present study coconut powder is used to replace wheat.
Coconut is highly nutritious and rich in fiber, vitamins, and minerals. It is classified as a "functional food" because it provides many health benefits beyond its nutritional content. Coconut oil is of special interest because it possesses healing properties far beyond that of any other dietary oil and is extensively used in traditional medicine among Asian and Pacific populations. Choice of coconut as base ingredient is due to its nutritional value. Coconut has been a traditional food in almost all the countries where it is grown (Jena and Das, 2006). The scientific name for Coconut is Cocos nucifera Linn belongs to the family Palmaceae. Early Spanish explorers called it coco, which means "monkey face" because the three indentations (eyes) on the hairy nut resemble the head and face of a monkey. Nucifera means "nut-bearing" (Phillip, 2004 retrieved).
Coconut is unique among horticulture crops grown in India as a source of food, drink, shelter and a variety of raw materials for industrial exploitation. The crop assumes considerable significance in the national economy in view of rural employment and income generation (Palaniappan and Subramanian, 2010). India accounts for 22.3% of world production. According to 2008-2009 data published by Coconut Development Board, India is one of the leading producers of Coconuts in the world producing 15729.75 Million nuts billion nuts in 1894.57 thousand hectare of area. Nearly one third of the world's population depends on Coconut to some degree for their food and their economy.
In India, coconut is consumed in the form of tender nuts, raw kernel, copra, coconut oil and desiccated coconut. Since dishes made from coconuts are rich in fat, protein and some vitamins, they counterbalance some of the deficiencies inherent in the predominantly starchy foods consumed in the countries concerned (Palaniappan and Subramaniam, 2010). Due to immense nutritional potential there have been significant efforts to assess it in diet as a major ingredients, efforts goes from whole coconut products (like coconut water, coconut milk powder, coconut press cake etc.) to its fortification in different food products (like cookies, sweets etc.).
Cookies: Are small, round and flat cakes commonly called biscuits elsewhere. Traditionally, cookies are made from wheat flour but could be produced from other composites (Cock, 1985; Oyewole et al., 1996)
Composite flour for cookies can be described as a mixture of several flours obtained from roots and tubers, cereal, legumes etc. with or without the addition of wheat flour. It can also be a mixture of different flours from cereal, legumes or root crops that is created to satisfy specific functional characteristics and nutrient composition.
Wheat: Is the world's most consumed cereal. It is the main cereal used in production of baked products, mostly due to its baking characteristics like quality gluten. Its inclusion in this research is made to promote the good baking properties of the cookies. Trend in the substitution can be extrapolated and find out the possibilities of making cookies in wheat shortage.
The approximate Nutritional composition of wheat flour in 100g is: CHO 74, protein 10, crude fat 1, crude fiber 0.4, ash 1.4, Moisture content 13, others 0.2 g
1.2 	OBJECTIVE OF STUDY
Hence, The objectives of this work include is to produce cookies from the composite flours of wheat, coconut to carry out proximate analysis as well as physical characteristics of the cookies and to carry out sensory evaluation on the cookies produced. To produce coconut/wheat cookies
The specific objectives of this work are to:
· To produce flours from coconut shaft/product, and wheat.
· To assess coconut as main bakery ingredient by substitution of wheat flour with coconut powder
· To formulate flour composites of coconut, wheat and examine their proximate composition.
· To examine functional properties of the composite flours.
· To produce cookies from the composite flours.
· Evaluate the quality of cookies organoletically.
· Evaluate the shelf life of the cookies.
1.3 	STATEMENT OF PROBLEM
· Wheat is becoming a rare commodity owing to high rate of population growth and its high consumption rate across the globe.
· Composites flours of wheat and coconut have been made to augment wheat in making baked based products
· Wheat and cassava flours have low protein content, hence their baked products.

1.4 	PROBLEM JUSTIFICATION
· Coconut is rich and has excellent functional properties.
· Coconut is usually discarded off after consumption of it juice. However the shafts are rich in carbohydrate content, which usually goes to waste and tends to enhance greater crunchy bites.
1.5 	RESEARCH HYPOTHESIS
Hypothesis is a tentative statement. It is defined as a set of assumption provisionally accepted as a basis of reading experiment or investigation. Based on the conceptual framework above,
Ho: There is significant relationship between the nutritional values of the two selected products in the production of cookies.
H1: There is no significant relationship between the nutritional values of the two selected products in the production of cookies.
1.6 	SIGNIFICANCE OF STUDY
The study would contribute in no small measure to the development of cookies production. The benefits of the innovation in the catering industry cannot be overemphasised. Therefore it needs should be thoroughly and adequately appraised.
The research would be useful to other prospective researchers in catering industry and in hospitality industry at large. Also the study will help in polishing people's orientation about the effectiveness and efficiency of flour composite in customers' patronage and satisfaction.
1.7 	SCOPE OF STUDY
Boiled down to its very essence, the catering industry is the offering an experience with the goal of generating a profit. The experience is innovated, fabricated and delivered in the same place; the environment is part of what trigger the innovation of the delivery system. The main scope of the study is to make it plain by proving to the general public that blend of composite flour can produce a new product entirely in the pastry aspect and catering at large and of it immense benefit to the growth and development of the food sector.
1.8 	LIMITATIONS OF STUDY
The study is on the influence of pastry sector of the catering industry. This study is limited to the catering industry.
Despite the limited scope of this study certain constraints were encountered during the research of this project. Some of the constraints experienced are given below:
i. TIME: This was a major constraint during the period of the work. Considering the limited time given for this study, there was no much time to give this research the needed attention.
ii. FINANCE: Owing to the financial difficulty prevalent in the country and increased prices of commodities, transportation fares, research materials etc. we did not find it easy meeting all our financial obligations.
iii. INFORMATION CONSTRAINTS: Nigerian researchers have never had it easy when it comes to obtaining necessary information relevant to their area of study from private business organization and even government agencies. The managements of food industries are finding it difficult to reveal their internal operations. The primary information was collected through face-to-face interview, getting the published materials on this topic meant going from one library to another which was not easy and also through the practical works. Although these problems placed limitations on the study, but it did not prevent us from carrying out a detailed and comprehensive research work on the subject matter.
1.9 	DEFINITION OF TERMS
1. Wheat: A cereal which is the most important kind grown in temperate countries, the grain of which is ground to make flour for bread, pasta, pastry, etc.
2. Sensory Evaluation: Sensory analysis (or sensory evaluation) is a scientific discipline that applies principles of experimental design and statistical analysis to the use of human senses (sight, smell, taste, touch and hearing) for the purposes of evaluating consumer products.
3. Production: The action of making or manufacturing from components or raw materials, or the process of being so manufactured.
4. Cookies: A cookie is a baked or cooked good that is small, flat and sweet. It usually contains flour, sugar and some type of oil or fat. It may include other ingredients such as raisins, oats, chocolate chips, nuts, etc. A general theory of cookies may be formulated this way. Despite its descent from cakes and other sweetened breads, the cookie in almost all its forms has abandoned water as a medium for cohesion. Water in cakes serves to make the base (in the case of cakes called "batter") as thin as possible, which allows the bubbles - responsible for a cake's fluffiness - to better form. In the cookie, the agent of cohesion has become some form of oil.
5. Blend: A "blend" is a mixture of two or more different things or substances; e.g., a product of a mixer or blender.


CHAPTER TWO
LITERATURE REVIEW
2.1 	INTRODUCTION
This chapter deals with a survey of existing views, knowledge and other information relevant to the theme, objectives and the research questions of this research work. In this regard, the review focused on interior design using local materials, role, prospects, and challenges.
2.2 	ORIGIN AND DISTRIBUTION AND DIVERSITY
Cookies are a form of confectionary products usually dried to low moisture content (Okaka, 2009). Compared to biscuit, they tend to be larger with a softer chewer texture. They are consumed extensively all over the world as a snack food and on a large scale in developing countries where protein and caloric malnutrition are prevalent. (Chinma and Gernah, 2007).
With the increased advocacy on the consumption of functional foods by world nutrition bodies due to different health problems related to food consumption such as celiac diseases, diabetes and coronary heart diseases, the recent WHO recommendations to reduce trend in nutrition is the consumption of low carbohydrate diets, including slowly digested food products as well as increased intake of functional foods (Hurs and Martins, 2005).
The food industries are faced with the challenge of producing food products containing functional ingredients in order to meet the nutritional requirements of individuals with health challenges. Cookies can therefore serve as a vehicle for delivering important nutrients if made readily available to the population (Chinma and Gernah. 2007).
The consumption of wheat flour is on the increase due to the increase demand for noodles, bread, biscuits etc. The use of indigenous flour as substitute for wheat to produce composite flour for baking is therefore necessary (Abulade et al, 2005). Based on the nutritional advantages, availability and economical value of coconut is therefore potential source for composite with wheat. Objectives of this work include; to produce cookies from the composite flours of wheat, coconut to carry out proximate analysis as well as physical characteristics of the cookies and to carry out sensory evaluation on the cookies produced. Coconut (Cocos nucifera) belongs to the family Aracacea.
It is a versatile fruit with many uses and it is widely distributed throughout the tropics and subtropics. Coconut grows in more than 90 countries of the world, with a total production of 62 million tonnes per year, however most of the world production is in tropical Asia. Coconut fibre is from coconut residue, which is a by-product of coconut milk extraction. It is a naturally available good source of dietary fibre, low in digestible carbohydrates and free of trans fatty acid, hence its utilization as functional food ingredients for human consumption. In recent times, the addition of fibre to foods has gained popularity as a result increasing incidence of some diet related diseases. Recent studies indicated that dietary fiber may prevent some health condition and diseases such as constipation, hemorrhoids, hypercholesterolemia and colorectal cancer.
Rheological properties of dough are very important indices for product development in terms of product quality and process efficiency. During the baking process, flour composites are subject to mechanical work and heat treatment that promote changes in their rheological. The unique dough-forming and bread-making property of wheat is attributed to gluten protein, which is formed when wheat flour is hydrated and subjected to mechanical shear. Substitution of wheat flour with non-wheat flour and fibre has been reported to reduce bread making potentials of wheat flour due to dilution and disruption of the rheological and mechanical properties of gluten, while on the other hand report showed that addition of fibre can also improve technological properties of dough such as prevention of syneresis and modification of viscosity and texture of formulated foods.
Dietary fibers in foods particularly in baked products have been reported to cause undesirable results such as weak dough in bread making, poor viscoelastic property. The influence of fiber from various cereals including rice bran on the rheological characteristic of dough from wheat flour on the quality of biscuit has been studied.
The Mixolab, device (introduced in 2004 by Chopin Technologies, accepted as the ICC standard method No. 173) is one of the latest test equipment used to determine the rheological quality of dough. It allows the characterization of the physicochemical behavior of dough when subjected to a dual mixing and temperature constraints. It measures in real time the torque (expresses in Nm) produced by mixing the dough between two kneading arms, where the dough is subjected to dual mixing and temperature constrains. The Mixolab technique allows the study of rheological parameters of flour in terms of:
(i) Proteins quality by determining their water absorption, stability, elasticity, and weakening properties;
(ii) Starch behaviour during gelatinisation and retrogradation;
(iii) Consistency modification when adding additives, and;
(iv) Enzymatic activity of proteases, amylases and so on.
The Mixolab works with a constant dough weight to eliminate variation and ensure uniformity during mixing. It is also efficient in determining the rheological properties and developing products high in fibre regardless of their type or granulometry. Several studies have been carried out to investigate the application of Mixolab in rheological testing of gluten-free flours, whole wheat flour and bran, and effect of different hydrocolloids and enzymes on the rheological behavior of flour. It's potential to determine the rheological behaviour of bread dough from white flour and whole meal was investigated. Also, the device was explored to characterize the thermo-mechanical behaviour of wheat flours and to establish the correlations within rheological parameters of the wheat flour supplemented with different additives such as fungal a-amylase, fungal hemicellulase and fungal xylanase.
Therefore, this present study is aimed at investigating the effect of coconut fibre on the rheological properties of composite wheat-cassava flour blends using the Mixolab. Utilisation of food by - products and wastes receive more attention in the food industry. These wastes would be minimized through the utilisation of available resources into various types of food products. Therefore, an effective effort was needed to solve those problems by developing high nutritional and industrial potential of by - products, wastes and utilised directly for human consumption. 
Various attempts had been made for researching for the use of food by products such as pomace of apple, citrus fruits, grape skin and seed, guava, mango and pineapple with a view to explore the potential applications and physiological activities of that particular food by - products. The demand for by - products from fruits and vegetables increased due to their high content in nutritional quality, low in caloric content, strong in antioxidant capacity and high water retention capacity.
Virgin coconut oil is a recently emerging high demand product in the world. Defatted coconut flour is one of the major by - product generated from the virgin coconut oil industry. However, the defatted coconut flour is often discarded. The whitish residue remained after extracting virgin coconut oil can be milled into flour. The coconut flour can provide not only value added income to the country, but also a nutritious and healthy source of dietary fiber (Trinidad et al., 2003). Coconut flour plays a role in controlling cholesterol and sugar levels in blood and prevention of colon cancer.
Studies revealed that consumption of high fiber coconut flour increases faecal bulk (Arancon, 2009). Cookies, among the bakery products are the most significant snack foods in the world. These are an important food product used as snacks by children and adults (Hussain et al., 2010). Cookies differ from other baked products like bread and cakes because of their low moisture content, which ensures that they are free from microbial spoilage and confer a long shelf life on the product. Good eating quality makes the cookies more attractive for fortification and other nutritional improvement.
The production of biscuits incorporated with defatted coconut flour led to the innovation of new product by utilising the by - products from coconut. Nowadays, people were aware about the consumption of healthier food in their daily life. The innovation was in coherent with consumers demand for a healthier choice of food product. Therefore, the present study was aimed to develop nutritionally enriched cookies and to assess the nutritional, physical, microbial and organoleptic qualities in the formulated cookies


2.2.1 	WHEAT
Nutritional Value of Wheat (Whole Grain): Wheat grains are used to make flour, which is transformed into dough and then breads, which is a staple food in every country and culture. Eating whole grains are advisable to women for staying slim and healthy. It is rich in protein and provides daily requirement of energy works as a good laxative. It has wide culinary uses, from the making of breads, pasta and cakes to fermentation of alcoholic beverages.
Nutrition Facts and Information about Wheat: It contains Manganese, Phosphorus, Magnesium and Selenium in very large quantities, rich in Zinc, Copper, Iron and Potassium. However, Calcium is also present in small amounts.
Vitamin Content of Wheat: It is rich in Vitamin B6, Niacin, Thiamin, folate, Riboflavin and Pantothenic Acid. Vitamin E and Vitamin K are also present in small but considerable amounts.
Calorie Content of Wheat: Wheat has a calorific value of 339.0 per 100 gm. Being a grain, it is very appropriate in calories and hence, filling as a food.
Health Benefits of Wheat: Consumption of whole wheat is necessary for a healthy metabolism, as it prevents Breast Cancer, Gallstones, childhood Asthma and heart risks. Definitely an essential food to intake for women for gastrointestinal health also reduces risk of high blood pressure, Diabetes and high cholesterol. To add up to it all, it has phytonutrients which promotes better health through maintaining high blood levels.
2.2.2 	COOKIES
Cookies are most commonly baked until crisp or just long enough that they remain soft, but some kinds of cookies are not baked at all. Cookies are made in a wide variety of styles, using an array of ingredients including sugars, spices, chocolate, butter, peanut butter, nuts or dried fruits. The softness of the cookie may depend on how long it is baked.
A general theory of cookies may be formulated this way. Despite its descent from cakes and other sweetened breads, the cookie in almost all its forms has abandoned water as a medium for cohesion. Water in cakes serves to make the base (in the case of cakes called "batter") as thin as possible, which allows the bubbles - responsible for a cake's fluffiness - to form better. In the cookie, the agent of cohesion has become some form of oil. Oils, whether they be in the form of butter, egg yolks, vegetable oils or lard are much more viscous than water and evaporate freely at a much higher temperature than water. Thus a cake made with butter or eggs instead of water is far denser after removal from the oven. There are two main types of cookies, hard and soft. Soft (soft batter) cookies contain a maximum amount of moisture. They may require a greater percentage of eggs to produce the necessary structure. Characteristics of good soft cookies are moistness and softness. Hard cookies contain a minimum amount of moisture. Desired characteristics of hard cookies are crispness and brittleness.
2.3 	FUNCTION OF INGREDIENTS USED
Each ingredient used in cookie baking is employed for the specific characteristics it has and/or the result it has on the finished product. If these effects are understood, the ingredients may be selected with the assurance that the products produced will be good.
FLOUR - Flour is the principle structure builder or binding agent in most cookie formulas. It provides the framework around which the other ingredients are grouped in varying proportions. Flour is a toughening agent because when it comes in contact with the liquids in the formula, the flour proteins (gluten) form the main structure of the cookies. Either bread flour, pastry flour or cake flour can be used to make hard and soft cookies. Hard flour may cause some types of cookies to lack spread while cake flour may cause some cookies to spread too much. It is best to use the type of flour specified in the formula. If a recipe calls for pastry flour and it is not available, use 50 per cent bread flour and 50 per cent cake flour or use all-purpose flour.
SUGAR - Sugar in some form is used in all cookie recipes. It is an important tenderizing ingredient. Undissolved sugar crystals melt during baking which contributes to the flow or spread of the cookies.
SHORTENING - Shortening promotes tenderness in the cookie and prevents excessive gluten development during mixing. Without shortening, cookie dough would be tough and rubbery, which would result in cookies being dry and lacking in eating qualities. Shortening contributes to the spread of the cookies. Regular hydrogenated shortening having a bland flavour is preferred and commonly used. Butter and margarine produce cookies with a more desirable taste and flavour.
EGGS - Eggs are both tenderizers and tougheners in cookie baking. Egg yolks contain a very large percentage of fat which helps to tenderize the cookie. On the other hand, the egg whites act as structure builders because of the proteins which coagulate during baking. Eggs also contribute moisture. Some cookie recipes such as macaroon coconut cookies call for egg whites. Whole eggs contribute the combined characteristics of shortness, aeration, and tenderness.
LIQUIDS - Liquid in some form is necessary in all cookie recipes. Water is necessary to moisten the flour proteins to form gluten so the structure can be formed. Water also contributes to dough consistency and helps to control the temperature of the dough or batter. It also dissolves the chemicals in baking powder so that carbon dioxide can be produced to leaven the cookie and to assist in the spread of the cookie during baking.
MILK SOLIDS - Dry milk solids tend to exert a slight binding action on the dough. Milk solids are a valuable addition to cookie recipes because they provide added nutritional value. The milk sugar lactose, adds to the richness of the crust colour.
LEAVENING INGREDIENTS - Leavening ingredients help to control spread or size produces volume and promote proper crust colour through regulation of acidity or alkalinity (pH) of the dough. Cookies that are hand dropped, deposited with a pastry tube, or machine deposited, need the spread control of leavening agents. An alkali such as baking soda exerts a weakening effect on the flour proteins (gluten) and helps to promote spreading. Since most cookie ingredients are neutral to slightly acid, they are usually sufficient to neutralize any reasonable quantity of acid
BAKING POWDER - Baking Powder is a mixed blend of food acids of which there are several types and Bicarbonate of Soda with starch added to prevent the Baking Powder from lumping during storage. During the baking process the acid ingredients and the baking soda contained in the baking powder are dissolved in the liquid forming carbon dioxide gas. None of the acid or the soda remains in the finished product, because they neutralize each other.
FLAVOURING INGREDIENTS (Salt) - Salt is used for its own flavour and to bring out the natural flavours of the other ingredients. The amount of salt must be reduced slightly when salted butter is used as the shortening ingredient in the recipe.

MIXING
There is two ways of mixing dough ingredients.
ONE-STAGE METHOD: The One-Stage Mixing Method is preferred because its simplicity reduces the possibility of errors. Sift the dry ingredients together. Place all the ingredients, both wet and dry into the mixing bowl and mix in slow speed until they form a smooth dough or batter.
CREAMING METHOD: The main portion of the sugar (about 75 per cent), shortening, salt and vanilla are creamed together. The eggs are added in three parts and mixed until smooth after each addition. Add the liquids and stir. The flour, baking powder, and remaining sugar (about 25 per cent) are sifted together and added. In this method of mixing, the longer the sugar and shortening are creamed, the less spread the product will have because the sugar crystals are broken up more thoroughly. Mixing for a long period of time after the flour has been added will develop the gluten excessively. This will result in cookies with insufficient spread. When a portion of the sugar is added in the final step with the flour, better spread will be obtained. Nut, raisins, and chocolate chips are added at the end of the mixing period and mixed only long enough to incorporate them in the dough or batter
2.3.1 	SOURCES OF RAW MATERIALS
The ingredients used for the preparation of cookies were Maida, coconut flour, cane sugar, coconut sugar, butter, virgin coconut oil, milk, baking powder, cashew nuts and raisins. Two of the ingredients namely milk and coconut was obtained fresh from investigator's farm. The remaining ingredients were purchased from the reputed departmental store in Coimbatore.
PREPARATION OF COCONUT FLOUR
Coconut flour was prepared from the fully matured dry coconut. The coconut endosperm after the removal of shell and paring was shredded and the coconut gratings were grounded to extract the coconut milk. The meal remaining called the "sapal" was washed in hot water to reduce the oil content. The residue was then sundried for 48 hours and ground. The flour obtained was stored at room temperature and used for further preparations and analysis.
FORMULATION OF COOKIES
Bakery products are gaining extreme popularity as processed foods which offer ready to eat convenience as well as have comparatively long shelf life. Cookies are baked products of dough with low water content, and higher amounts of sugar and shortening (Gwirtz et al., 2007). Two different cookies were formulated namely standard cookie (SC) and the other experimental cookie (EC).
2.4 	MATERIALS AND CHEMICALS
· Fresh roots of coconut to be obtained from the local market.
· Wheat flours purchased.
· Knives
· Portable water
· Grater
· Sack/bag
· Capillary tubes
· Cotton wool
· Muslin cloth
· Aluminium plates
· Miller/hammer mill/grinder
· Sieves(60 mesh)
· Cellophane bag
· Kraft package bags
· Cookies packages
· AOAC-for proximate analysis

2.5 	SAMPLES PREPARATION
COCONUT PRODUCT: The coconut bought, broken peeled, washed and grated. The resulting mash was bagged in a sack. The cake was sun dried and then further dried effectively in thermo-regulated oven at a temperature of 60°C for 3-4 h. The resulting material was milled and sieved into flour of 250 μm particle size. The flour was sealed in cellophane bag and stored at room temperature (25°C) until needed for further analysis
FORMULATION OF FLOUR COMPOSITES: Flour composites of wheat/coconut were formulated. Constant ration of coconut to wheat flour was taken as (20:80%)-the optimum as research by (Elizabeth Wanjekeche retrieved 2018).
ANALYTICAL METHODS USED
	Proximate analysis of samples: The crude protein, crude fat, crude fiber, moisture contents and ash were determined according to AOAC, while the carbohydrate was determined by difference.
NB: Food grade analytical chemicals were used for the analyses. The values were based on 100g of the sample under study.
2.6 	PHYSICAL PARAMETERS OF THE MAJOR COOKIE
Knowledge of the physico-chemical properties of food is fundamental in analyzing the characteristics of food during its processing. The study of these food properties and their responses to process conditions are necessary because they influence the treatment received during the processing and qualities of food (Rao and Das, 2003).
DIAMETER: For the determination of the diameter, six cookies were placed edge to edge. The total diameter of the six cookies was measured in mm by using a ruler. The cookies were rotated at an angle of 90° for duplicate reading. This was repeated once more and average diameter was reported in millimeters (AACC, 2014).
THICKNESS: To determine the thickness, six cookies were placed on top of one another. The total height was measured in millimeters with a ruler. The measurement was repeated thrice to get an average value and results were reported in mm (AACC, 2004).
SPREAD RATIO: Spread ratio was calculated as diameter (length) to thickness ratio (Shrestha and Noomhorm, 2012). Spread ratio = Diameter / Thickness
2.7 	COOKIE BAKING
CONTROL COOKIES
Wheat (soft wheat) is the most widely used cereal for cookie making in that it provides necessary gluten to the biscuit structure. Although gluten was found to be crucial in making cookies, it has been stated by Hou et al. (2006 retrieved) that low gluten content and weak gluten strength is generally desired for good sugar-snap cookie. In addition, Souza et al. (former on 1994, retrieved 2015) concluded that the total protein content is more important for sugar-snap cookie quality than is the composition of the protein (Pareyt et al., 2008). The same measuring apparatus, mixing bowls and electrical mixers were used for preparing the control and coconut cookies.
COCONUT COOKIES
	Coconut cookies are made from shredded coconut powder, which is rich in fat and fiber. Shortening is omitted from the recipe due to high fat content of coconut powder and to some extent due to extra tenderizing effect produced by egg, which is used as binding agent in the recipe along with guar gum powder.
Fig 1.0 - Flow chart for preparation of coconut cookies
Weighing of Ingredients
↓
Mixing (Egg + Sugar)
↓
Mixing (egg + sugar + coconut powder and wheat flour)
↓
Mixing (addition of remaining ingredients)
↓
Resting time in freezer (20 mins)
↓
Sheeting
↓
Cutting
↓
Baking (185°C / 16 Minutes)
↓
Cooling
↓
Weighing and Packing
Source: Field Study 2020


CHAPTER THREE
RESEARCH METHODOLOGY
3.1 	INTRODUCTION
In any research work, the methodology specific ways and techniques of carrying out research in order to produce a meaningful and unbiased result. Hence, the chapter describe the various variables of study which includes.
· Research design
· Research population and sample size
· Sources of data collection
· Procedures for analysing data
According to Asubiojo (2006), research methodology represents detailed accounts of the methods and materials used for data collection in the study. A research work may be defined as the systematic and objective analysis and reporting of controlled observation with a view to arrive at the development of a generalisation principles theories conclusion or explanation of phenomenon.


3.2 	AREA OF STUDY
This research is based on the catering, with specific emphasis on Pastry. This is because baking provides the core foundation for the development of pastry in the Catering Avenue.
3.3 	RESEARCH DESIGN
A survey study method will used for this research work. This method facilitates the effective gathering of data through sampling of a small size of the population and generalizing the findings on the entire population. This method is considered appropriate for this study because it will help to discover relative incidence and distribution on the population (Afolabi).
3.4 	PROCEDURE FOR ANALYSING DATA
The methods of data analysis of the relevant answers supplied by the respondents were analysed. Thus, simple percentage method was used in the analysis and interpretation of data.
Meanwhile the use of SENSORY EVALUATION was used to validate the result of the study.
3.5 	METHOD OF DATA COLLECTION
There are various sources in which data was taking for the purpose of this research work. The data were collected by making use of the following methods.
1. Primary sources
2. Secondary sources
3.5.1 PRIMARY SOURCE
For the purpose of this research work, data were collected data from the targeted respondent within the population of study by means of direct interview distribution of questionnaires in order to ensure the authenticity of information for the research.
3.5.2 SECONDARY SOURCE
This involves collecting data by reviewing existing relevant interaction. Literature for the research work to ensure perfect and adequate finding. The materials used for the research include textbooks, journals, internets etc.
But only the secondary source seem viable for the study
3.6 	PROCEDURE FOR DATA COLLECTION
Data were obtained from the evaluation personally. This was done through the assistance of lay-man that will be hosted.
3.7 	VALIDITY OF INSTRUMENT
In order to obtain the validity of the instrument, our supervisor will be required to judge the appropriateness, comprehensiveness and clarity of items in the evaluation. Her constructive criticisms will be used in the final construction.


CHAPTER FOUR
RESULTS AND DISCUSSION
4.0 	INTRODUCTION
Basic raw material used was wheat flour and coconut powder. Cookies were analyzed for nutritional, physical, sensory evaluation and texture analysis. Free fatty acid and water activity analysis was also done to check stability of the product.
RESULTS
Proximate analysis of raw material
Refined wheat flour and coconut powder were assessed for proximate composition and the data regarding them were presented in Table 1.
Proximate analysis of wheat flour
Moisture content of wheat flour taken was found to be 11.11±0.37 %. According to PFA specifications, the moisture content should be 14% (maximum limit) and the experimental value of the wheat flour was found to go well with the prescribed limits. Kaur et al. (1996) reported that wheat flour not to have more than 14% moisture as the excessive moisture affects the keeping quality of flours. Sinha et al. (1993), Sinha and Singh, (1974), Adsule et al. (1985), Singh et al. (1990) and Raghuvanshi et al. (1993) reported that moisture content of indian wheat varied from 10 to 13%. Thus, indicating that wheat flour was suitable for further storage.
According to PFA standards the ash content of flour should be less than 1%. The assessed sample was found to have an ash content of 0.68±0.07%. Ash content is an indicator of total mineral content present. Fat content of the flour used was found to be 1.34±0.05% which was in accordance with results presented by Popli and Dhindsa (1980), in their studies regarding wheat varieties commonly grown in Punjab and Haryana. According to PFA specifications protein content of refined wheat flour should be more than 9% which is below the protein content of the flour used proving its good quality on the index. The protein content of assessed flour was found to be 11.42±0.52%
Proximate analysis of coconut powder
	Coconut powder has lower moisture content and protein content while higher values for fat content and fiber content which were found to be 64.10±0.75% and 13.54±0.64% respectively for coconut powder compared to 1.34±0.05% and 0.55±0.03% respectively for refined wheat flour being assessed. Lower values for moisture content may be attributed to the fact that the coconut powder used was desiccated. High ash content was considered as an outcome of high mineral content of coconut meat (sodium, magnesium, potassium etc.).

4.1 	PROXIMATE ANALYSIS OF COOKIES
Cookies developed were assessed for proximate analysis and are compared, taking cookies made from refined wheat flour as control sample. Control cookies were made according to standard recipe while recipe for coconut cookies was standardized through trials. The data regarding proximate analysis of cookies is presented in Table 2.
	Parameters
	Wheat Flour
	Coconut Powder

	Moisture
	11.1 ± 0.37
	3.48 ± 0.81

	Ash
	0.68 ± 0.07
	2.03 ± 0.02


Proximate analysis of control cookies made of refined wheat flour
Nutritional / proximate analysis of control cookies has been depicted in Table 2 Moisture content of control cookies was found to be 4.83 ± 0.29% which goes well with the general observed trends for cookies. Ash content of control cookies was found to be 0.97 ± 0.06%. The protein content of control cookies (6.83 ± 0.15%) was found lower than that of flour (11.20%) this may be attributed to the addition of non-protein ingredients in the formulation. Fat content was found to be 25.33 ± 0.76% attributed to the shortening added in the formulation. Crude fiber content of control cookies (0.287 ± 0.02%) turns out to be lower than that of flour (0.55 ± 0.03%), which was considered to be because of degradation in the development process and due to addition of non-fiber ingredients in the formulation. The value for fat and protein content are in close argument with result presented by Mushtaq et al. (2010).
Table 1: Proximate analysis of Refined Wheat Flour and coconut powder
	Fat
	1.34±0.05
	64.10±0.75

	Protein
	11.42±0.52
	7.13±0.32

	Fiber
	0.55±0.03
	13.54±0.64

	Carbohydrates
	74.91±0.80
	9.16±1.81

	Energy
	357.35±1.56
	647.48±3.89


Source: Field Study 2020
Values are mean ± SD of three replicates 
Table 2 Proximate analysis of cookies
	Parameters 
	Control Cookies
	Coconut Cookies

	Moisture (%)
	4.83 ± 0.29
	5.02 ± 0.01

	Ash (%)
	0.97 ± 0.06
	1.60 ± 0.15

	Fat (%)
	25.33 ± 0.76
	44.27 ± 0.83

	Protein (%)
	6.83 ± 0.15
	7.83 ± 0.09

	Fiber (%)
	0.287 ± 0.02 
	5.84 ± 0.16

	Carbohydrates (%)
	62.743 ± 1.11
	35.46 ± 0.81

	Energy value (kcal)
	514.35 ± 0.83
	571.02 ± 1.00


Source: Field Study 2020
Values are mean ± SD of three replicates
Table 2: Proximate analysis of cookies
	Parameters
	Control Cookies
	Coconut cookies

	Moisture (%)
	4.83±0.29
	5.02±0.01

	Ash (%)
	0.97±0.06
	1.60±0.15

	Fat (%)
	25.33±0.76
	44.27±0.83

	Protein (%)
	6.83±0.15
	7.83±0.09

	Fiber (%)
	0.287±0.02
	5.84±0.16

	Carbohydrates (%)
	62.743±1.11
	35.46±0.81

	Energy value (kcal)
	514.35±0.83
	571.02±1.00


Source: Field Study 2020 
Values are mean ± SD of three replicates
Proximate analysis of coconut cookies
Moisture content of the coconut cookies was found to be 5.02±0.01% which was higher than that of control cookies (4.83±0.29%). This may be due to high water absorbing capacity of coconut fiber that is stated in the range of 4.48-8.31 (Singthong et al. 2011). Ash content coconut cookies (1.60±0.15%) was also found to be higher than that of control cookies, this was attributed to high ash content of coconut powder. (Srivastava et al. 2010) also reported an increase in moisture content and ash content values with increasing percentages of coconut meal substitution in wheat flour biscuits. High fat content of coconut cookies (44.27±0.83%) was attributed to high fat content of coconut powder (64.10±0.75%) and addition of egg. which contains about 10.01% fat and 13% protein content which also eliminated the need for addition of shortening in the formulation along with the addition of egg. Protein content of coconut cookies (7.83±0.09%) was also observed higher than control cookies (6.83±0.15%, though protein content of coconut powder (7.13±0.32%) was significantly less than refined wheat flour (11.42±0.52 %). This was attributed to the addition of significant amount of whole egg in the formulation. High amounts of fiber content of coconut cookies (5.84±0.16%) was explained by keeping in view relatively high fiber contents of coconut powder.
ORGANOLEPTIC QUALITY OF DEVELOPED COOKIES
Organoleptic quality of control cookies made of wheat flour
The substitution of refined wheat flour will cause changes in texture, flavor, color, appearance, aroma and overall acceptability as in baked products consumer tend to prefer a light and fluffy product, development of which is mainly affected by gluten (Cummings, 2001). Control cookies were subjected to sensory evaluation and the results obtained were satisfactory, above 6.47±0.83 for all the parameters with an overall acceptability value of 6.85±0.64 which lies in the 'very good' zone according to scale used.
Organoleptic quality of coconut cookies
Coconut cookies: The product developed was assessed for sensory evaluation and was compared with control cookies. The results proved the worth of study and were found satisfactory with high value of overall acceptability (7.33±0.70). Data regarding the organoleptic quality of cookies is represented in Table 3. Values for taste (7.87±0.99) and aroma (7.40±0.91) was high, this is attributed to strong taste and distinctive aroma of coconut powder. Coconut cookies were attributed with a higher overall acceptability score than that of control cookies by the panelists and the strong flavor of coconut was liked.


Table 3: Organoleptic quality of control cookies and coconut cookies
	Parameter
	Control Cookies
	Coconut cookies

	Taste
	7.00±0.85
	7.87±0.99

	Aroma
	6.47±0.83
	7.40±0.91

	Color
	6.93±0.88
	6.80±1.08

	Texture
	6.67±0.72
	7.27±0.59

	Appearance
	6.87±0.74
	7.00±1.13

	Overall acceptability
	6.85±0.64
	7.33±0.70


Source: Field Study 2020 
Values are mean ± SD of the scores obtained
PHYSICAL AND TEXTURAL STUDY OF DEVELOPED COOKIES; CONTROL AND COCONUT COOKIES
SPREAD RATIO
Cookie spread ratio is an important quality parameter, higher the spread ratio higher will be product yield. Spread ratio for control cookies was found to be 7.58±0.07 whereas for coconut cookies; it was 6.18±0.07, which shows a decrease in spread ratio.
HARDNESS
Texture is an important factor of comparing the cookies as it greatly affects consumer acceptance of the product (Eisa, H. A., 2006), the gluten free cookies when consumed should give a cookies eating feeling to consumer than only the product will be acceptable. An objective and instrumental method using texture analyser is used to test the texture of cookies. Hardness was measured using texture analyzer as maximum peak force (gm/cm²) required rupturing the sample. Coconut cookies were found to be comparatively soft or less hard than that of control cookies. Hardness for control cookies was found to be 2808.01±2.01 while for coconut cookies it was 1913.30±1.69. This extra softness was attributed to high fat content of the cookies. Decreasing trend of hardness on addition of coconut meal was also observed by Srivastava et al. (2010), in his study on Effect of Virgin Coconut Meal (VCM) on the textural, thermal and physicochemical properties of biscuits. Control cookies were found to be harder than coconut cookies, the difference made by the structural strength provided by gluten in control cookies.
Table 4: Physical and textural quality of cookies
	Parameter
	Control cookies
	Coconut cookies

	Spread ratio
	7.58±0.07
	6.18±0.07

	Hardness (gm/cm²)
	2808.01±2.01
	1913.30±1.69


Source: Field Study 2020
WATER ACTIVITY
The water activity level in food is of practical importance as it controls the onset and severity of mould spoilage. It is commonly observed that foods most likely to show rapid deterioration due to biological and chemical changes are usually those with high water content (Abdullah et al. 2000). Water activity is used in many cases as a Critical Control Point for Hazard Analysis and Critical Control Points (HACCP) programs. For many years researchers tried to equate bacterial growth potential with moisture content, they found that the values were not universal but specific to each food product (Abbas et al. 2009). It was Scott (1957), who established that it was the water activity, not water content that correlated with bacterial growth. It was firmly established that growth of bacteria is inhibited at specific water activity values. In general, water activity is the right measurement when microbial processes, including food spoilage, are of concern (Graintee, 2005). Water activity was determined instrumentally using Rotronic Hygrolab. The results obtained are presented in Table 5 and 6. Water activity of refined wheat flour was determined to be 0.43±0.03 which was observed lower than that of coconut powder which was reported to be 0.52±0.02. Water activity of control cookies was found to be 0.24±0.01. Mushtaq et al. (2010) reported same values for water activity for control cookies of wheat flour in his study on "Impact of Xylitol Replacement on Physicochemical, Sensory and Microbial Quality of Cookies". Whereas a comparatively higher value of water activity (0.383) was reported by Pongjanta et al. (2006), in his study on the topic "Utilization of pumpkin powder in bakery products". Water activity for coconut cookies was observed to be higher than that of control cookies (0.24±0.01). It was reported to be 0.33±0.01. Water activity for both kinds of cookies was in safety limits for microbial safety as Beuchat (1981), mentioned there is no microbial spoilage below aw value 0.5. Cookies are generally compared on basis of their water activity as it will matter if the cookies are crisp, soft or soggy. Water activity plays an important role in shelf life of cookies, a higher water activity value (>0.8) will facilitate different microbial growth (Eisa, 2006). Water activity is one of the most important determinants of microbial growth including temperature and pH (Doyle, 2007).
Table 5: Water activity values of control cookies and coconut cookies
	
	Water activity

	Control cookies
	0.24±0.01

	Coconut cookies
	0.33±0.01


Source: Field Study 2020 
Values are mean ± SD of the scores obtained



Table 6: Water activity values of refined wheat flour and coconut powder
	
	Water activity

	Refined wheat flour
	0.43±0.03

	Coconut powder
	0.52±0.02


Source: Field Study 2020 
Values are mean ± SD of the scores obtained
FREE FATTY ACID ESTIMATION
Cookies made were subjected to free fatty acid estimation on different storage intervals that is at 0 days, 15 days and 30 days, the results are depicted in Table 4.7. An increase in free fatty acid content levels with storage was observed in both kinds of cookies. Fatty acid content for control cookies and coconut cookies ranged between 0.18±0.010 to 0.307±0.030 and 0.037±0.006 to 0.059±0.007 respectively. Increasing trends of free fatty acid content on storage for wheat flour cookies were also reported by Nagi, et al. (2012) in his study on "Effect of Storage Period and Packaging on the Shelf Life of Cereal Bran Incorporated Biscuits".


CHAPTER FIVE
CONCLUSIONS AND RECOMMENDATIONS
5.1 	CONCLUSION
Results obtained were satisfactory and the developed coconut cookies showed good quality characteristics on all the parameters considered. The overall acceptability was found to be 7.33±0.70 on 9 point hedonic scale. Nutritionally coconut cookies showed higher values for fat (44.27±0.83%), fiber (5.84±0.16%), protein (7.83±0.09%) and energy value (571.02±1.00 Kcal) as compared with control cookies with fat 25.33±0.76%, fiber 0.287±0.02%, protein 6.83±0.15% and energy value accounting to 514.35±0.83 kcal.
On the index of physical characteristics spread ratio of coconut cookies (6.18±0.07) was found to be lower than that of control cookies (7.58±0.07) and so is the case with hardness which acquires a value of 1913.30±1.69 for coconut cookies and 2808.01±2.01 for control cookies. The higher the spread ratio better it is. The hardness value shows extra softness of coconut cookies though on the index of sensory evaluation the texture was quite acceptable having a hedonic rating of 7.27±0.59.
Free fatty acid content was observed to be increased on storage but was in permissible limits. For control cookies it remained between 0.18±0.010 and 0.307±0.030, while for coconut cookies the range was observed to be 0.037±0.006 to 0.059±0.007. Determined water activity values showed cookies were stable and safe when microbial spoilage is concerned. Water activity of control cookies was found to be 0.24±0.01 and for coconut cookies it was 0.24±0.01.
From the results it is concluded that gluten free, grain free cookies based on coconut powder as main ingredient were standardized and were found to be acceptable by the sensory panel and also on the index of nutritional quality, storage stability, microbial safety and physical and textural quality. Coconut do have potential to be used as main bakery ingredient and can provide a nutritional alternative to wheat for celiac patients and gluten free coconut based cookies can be successfully used for consumption.
5.2 	SUMMARY
The experiment has shown that different significance. The absorbent nature of the said flour has quantitative advantage and can be regarded as been economical. The final viscosity (sample C) was low in the flour produced at 60°C and this might be due to the low gluten content present in this flour. Coconut cookies made from blend wheat flour and coconut shaft is most acceptable, coconut flours made from coconut shaft only and control were slightly or moderately accepted. Respondents were indifferent to coconut flour made from 80°C. It is worthy of note that significant difference in the samples indicates the effect of the fluffiness and overall acceptability on the samples (coconut flour).
5.3 	RECOMMENDATION
That coconut is an acceptable and an alternative crop that could be used in the production of cookies. Cookies as it is known to be a staple, can't-do-without, easily accessible snack relevant to all age and class, can be commercially viable and further work could be advanced on its possibility. This research has broken a new ground by identifying another crop for this very important snack which can be improved. That coconut is an acceptable and an alternative crop that could be used in the production of cookies. Cookies as it is known to be a staple, can't-do-without, easily accessible snack relevant to all age and class, can be commercially viable and further work could be advanced on its possibility. This research has broken a new ground by identifying another crop for this very important snack which can be improved.
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APPENDIX I
SENSORY EVALUATION OF COOKIES
PRODUCT NAME: COOKIES FROM COMPOSITE WHEAT/ COCONUT FLOUR
Sensory Parameters: Taste, After taste, Aroma, Crust colour, Crumb colour, Mouth feel, Texture, Overall acceptability.
Key: EL= Extremely like (9); VML= Very much like (8); ML= Moderately like (7); SL = Slightly like (6); NLnD = Neither like nor dislike (5); SD = Slightly dislike (4); MD = Moderately dislike (3); VMD = Very much dislike (2); ED = Extremely dislike (1).
SAMPLE A - WHEAT FLOUR
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	Sensory Parameter
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SAMPLE B - WHEAT FLOUR & COCONUT SHAFT
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	Sensory Parameter
	EL
	VML
	ML
	SL
	NLnD
	SD
	MD
	VMD
	ED

	
	Taste
	
	
	
	
	
	
	
	
	

	
	After Taste
	
	
	
	
	
	
	
	
	

	
	Aroma
	
	
	
	
	
	
	
	
	

	
	Crust Colour
	
	
	
	
	
	
	
	
	

	
	Mouth Feel
	
	
	
	
	
	
	
	
	

	
	Texture
	
	
	
	
	
	
	
	
	

	
	Appearance
	
	
	
	
	
	
	
	
	

	
	Overall acceptability
	
	
	
	
	
	
	
	
	





NAME:______________________________________________________
LEVEL:______________________________________________________
COMMENT:__________________________________________________
SAMPLE C - COCONUT SHAFT
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	Sensory Parameter
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