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CHAPTER ONE
1.1 INTRODUCTION
	Yoghurt is a fermented dairy product obtained through anaerobic fermentation of lactose in milk by relevant microorganisms most of which are classified as pro-biotic (Tull, 2016). Lactose in evaporated whole milk, skimmed milk or fresh cow's milk is converted into lactic acid by a symbiotic bacterial culture of Streptococcus thermophilus and Lactobacillus bulgaricus growing at temperatures in the range of -40-45oC (Wood, 2005).
	Since the 1960s there has been worldwide increase and development in the production of yoghurt. In 2001, more than 9 million tons of yoghurt were produced, mostly in Europe (6.6million tons) (IDF, 2002). However, it is becoming more popular in other parts of the world including Africa. Several factors account for the success of yoghurt: the fact that it is a natural drink, has good organoleptic characteristics (fresh, acidulated taste and characteristic flavour) and good nutritional value. It also has prophylactic and therapeutic properties (Roissart and Luquet, 2014). Many Ghanaians consume yoghurt as a dessert, snack or as a pro-biotic food drink to aid digestion and to re-establish a balance within the intestinal micro-flora (Sanful, 2009a).
	Yoghurt is a preferred dairy product in areas where people are prone to lactose-intolerance. It is preferred over milk because it contains lactic acid which is readily digested as compared to lactose in unfermented milk. Yoghurt is a good dietary source of calcium, magnesium, phosphorus and zinc which are important in physiological processes and their contribution to total phosphorus intake has been reported as 30-45% in western countries (Flynn and Cashman, 2017).
	Essential minerals are present in dairy products at various levels depending on the type of milk used, the technological treatments during production of dairy products and the accuracy of analysis. Many researchers have advocated the consumption of some cultured dairy products such as yoghurt in the prevention and treatment of several diseases: prophylaxis against the treatment of gastrointestinal infection, management of lactose intolerance and of hypercholesterolsemia, the prevention of neoplastic disease (Fernandes et al., 2017; Fernandes and Shahani, 2010) and treatment of antibiotic associated colitis (Colombel et al., 2018), these reasons probiotic organisms are increasingly incorporated into food as dietary adjuncts to help maintain a healthy microbial gastrointestinal balance and their availability in yoghurt has made it increasingly popular in many parts of the world. Like any other food product, the quality of yoghurt is a key to its acceptability and marketability. One important aspect of the quality of yoghurt relates with the physical properties of the yoghurt gel which should possess a smooth textural character in the mouth during consumption, as well as a low tendency to serum separation during storage (Riener et al, 2010). In other words, higher viscosity and greater water-holding capacity of yoghurt are essential. The pH and titratable acidity of the product are also important quality factors since they are responsible for its characteristic taste.
	The total nutritional value, sensory characteristics and microbial safety also determine acceptability of the product. The pH and acidity of yoghurt are influenced by the activity of the microorganisms responsible in fermentation of the milk during yoghurt production. Most of the other quality factors mentioned are affected by the type of milk used in the manufacturing process, additives present in the product and manufacturing practices and conditions (Bonczar et al., 2002) Although yeasts are not involved in the fermentation of yoghurt, they are frequently associated with the spoilage of the final product. Due to the inherent low pH of yoghurt, the product acts as a selective environment for the growth of yeasts (Suriyarachchi and Fleet, 2011). It is not uncommon to find yeast populations of 103 cells/g or more in retail samples of either plain or fruit yoghurts (Fleet, 2010), appearing as contaminants from the processing equipment and to a lesser effect, from the fruit, honey and sugar used as additives during production. Under normal storage conditions at low temperatures of about 50C, yoghurt has an expected shelf life of 30 days (Davis, 2010).
	However, when storage temperatures are abused, there is rapid growth of yeasts and spoilage is evident in excessive gas formation, off flavours and discoloration. Cyperus esculentus is a monocotyledonous plant and belongs to the family which is made up of over 4000 species (Ekeanyanwu et al., 2010). Its common names include; coconut, Aya, chufa sedge, yellow nut sedge and earth almond. Coconut is a perennial grass that grows in wet areas and often occurs as a weed especially on farmlands used for cultivation of vegetables (Webster et al., 2001). The plant grows to a height of 1-3ft and pollination occurs by the wind. It grows mainly in the tropical and warm temperate regions of the world. Main areas of cultivation include, Spain, Nigeria, Senegal, Guinea, and Cameroun (Oladele et al., 2007). Cyperus esculentus A (coconut) non conventional and underutilized tuber belong to the family cyperaceae and is native to Mediterranean and tropical regions. Its tubers can be eaten unprepared, roasted with sugar, soaked in water or be processed into starch and flour. Its tubers are also said to be aphrodisiac, carminative, diuretic, emmanogogue, stimulant and tonic (Chopra et al., 2016; Chevallier, 2016).
	Coconut has also been reported to be used in the treatment of flatulence, indigestion, diarrhea, dysentery, and excessive thirst (Chevallier, 2016). In Nigeria, coconut is well grown and available in semi-dried form, where it is sold locally and consumed uncooked. They are under-utilized due to lack of information on their nutritional potentials. In processing coconut into milky beverage, soaking is a major unit operation. The tubers are soaked in water, wet milled, sieved, sweet ended and flavoured. Soaking is a method of food processing which involve inserting food materials in a liquid for a time until it becomes completely wet. It can be used to reduce soluble anti-nutrients (e.g. tannins and polyphenols) which can be eliminated with the discarding soaking solution. Soaking of coconut can be achieved at different temperatures and time ranging on the processor. Traditionally, coconut is soaked at ambient temperature for 12hours while it's soaked industrially at a higher temperature for a varied period of time. Djomdi and Ndjonenken reported 60°C and 6hours as the best soaking temperature and time for high yield and high quality of coconut milk. Coconut milk has never been found to produce allergy (Coconut Traders, Belewa and Abodunrin, 2008).
1.2 STATEMENT OF THE PROBLEM
	The authenticity and authentication of products are emerging topics within the food sector (Karoui et al., 2004) and are presently a major concern for producers, distributors and consumers (Fernandez et al., 2003). Correct labeling of food products is important to ensure that consumers make well informed choices when purchasing. This will also ensure that there is fair competition among manufacturers and that only good quality products are released into the market. It is also essential in ensuring that  products conform to local and/or international standards and can achieve the specified shelf life. There are some yoghurts sold on the Nigeria which are inadequately labeled as far as the nutritional composition of products are concerned. Consequently, consumers of such products are not fully aware of the composition or nutritional value of these products. Despite the ever growing popularity of yoghurt in the Kaduna metropolis, adequate information on the nutritional value and sensory quality of yoghurt products are not fully known. Storage stability of yoghurts sold in local markets has also been a problem in the sense that the product has a short shelf life which needs to be addressed.
Irregular power supply and fluctuations have often been a problem to sellers which sometimes cause biochemical changes leading to spoilage of the product before the expiry date. Manufacturers of the brands of yoghurt sold within the Kaduna metropolis have specified refrigeration temperatures on the labels as the sole means of preservation of their products.
1.3 AIM AND OBJECTIVES OF THE STUDY
	The aim of this research work is to examine THE UTILIZATION OF COCONUT MILK IN THE PRODUCTION OF YOGHURT.

1.3.1 Objective:
	The aim of this work will be achieved through the following set of objectives.
1. To produce yogurt from coconut milk
2. To conduct sensory evaluation to evaluate the general acceptance of coconut yoghurt
3. To evaluate the proximate composition of coconut yoghurt
4. To isolate the lactic acid bacteria
1.4 JUSTIFICATION OF THE STUDY
	The documentation of the nutritional value of yoghurts will enhance its popularity among Nigerians and enable them to make choices based on quality of the products.
	Coconut with its inherent nutritional and therapeutic advantage could serve as a good alternative to cow milk in the production of yoghurt so as to reduce the economic implication of yoghurt and make it more affordable to many Nigerians. The study there for attempts to produce yoghurt using coconut.
1.5 SCOPE OF THE STUDY
	This project is restricted to the utilization of coconut milk in the production of yoghurt in hospitality industry and its health benefits.


1.6 LIMITATION OF THE STUDY
	The uses of coconut milk in the production of yoghurt in hospitality industry and its benefits will be limited to some selected challenges due to financial status and time factor.
1. Financial Constraint: This stands as a big constraint during the exercise which almost threatened the success. This is because a lot of money is required to administer to gather relevant data needed. Besides the cost of stationeries and typing was very high, all these combined made the exercise very expensive.
2. Attitude of the Respondent: The lack of cooperation of some respondents, who was supervised to give relevant information in most cases decided otherwise and thereby making the whole process a complex exercise. The personnel wanted to be convinced that project was first for academic ration, though after so much pressure of some but not all the required information was released.
3. Time Constraint: This limitation has a lot of implication on reliability of the study, because of the period apportioned to research study.





CHAPTER TWO
LITERATURE REVIEW
2.1 ORIGIN OF YOGHURT
	Yoghurt is derived from the Turkish word "Jugurt" used for any fermented food with acidic taste (Younus et al., 2002). It is likely that the origin of yoghurt was from Middle East after domestication of milk producing animals began around 9000 B.C. It is also reported that the Russian biologist Ilyallyich Mechnikov, co-winner of 1908 Nobel Prize in physiology, had an unproven hypothesis that regular consumption of sour milk could provide protection against enteric infections and their possible role to help attain a physiological old age and normal death (Schmalstieg and Goldman, 2008). Believing Lactobacillus to be essential for good health, Mechnikov worked to popularize yoghurt as a foodstuff throughout Europe.
Traditionally, different bacteria have been involved in the fermentation of milk but according to the Codex Alimentarius definition (FAO, 2012), the coagulated, fermented milk product can only be called "yoghurt" if the bacteria synergically grown in the milk are Streptococcus thermophilus (new nomenclature: Streptococcus salivarius ssp. thermophilus) and Lactobacillus bulgaricus (new nomenclature Lactobacillus delbrueckii ssp. bulgaricus).
2.2 PRODUCTION OF YOGHURT
	Modern yoghurt production is a well-controlled process that utilizes milk, milk powder, sugar, fruit, flavour, colouring, emulsifiers, stabilizers, and specific cultures of Lactobacillus bulgaricus and Streptococcus thermophilus (in a ratio of 1:1) for the fermentation (Robinson and Tamime, 2015). Though the term yoghurt isusually associated with acidification of cow milk, other raw materials have been successfully employed in the production of yoghurts. The use of goat milk, sheep milk, soybean milk, coconut milk, coconut milk, and combinations of some of these milk sources and types are reported by several researchers (Imele, 2001; Maria et al., 2002; Farinde et al., 2008; Sanful, 2009a; Sanful 20096).
	Yoghurt is usually prepared from normal whole milk although skim milk, full cream milk with added skim milk powder, or partially evaporated milk are also used. When whole cows' milk is used, its water content is usually reduced by about a quarter in a vacuum pan or by adding about 5% milk solids followed by water reduction. Whole milk is also sometimes fortified with dairy ingredients such as skim milk powder to increase the total solids and the concentration of protein. The milk is homogenized and pasteurized by heating at about 80-900C for 15 to 60 minutes, with higher temperatures requiring less time. This treatment kills vegetative bacteria and expels most of the oxygen and produces reducing substances which help to initiate and maintain anaerobic conditions in the milk suitable for the growth of the inoculums. After pasteurization the milk is cooled to 45-48oC, care being taken to prevent the uptake of oxygen, and the inoculum is added aseptically at around 2%, by volume, with gentle mixing. Incubation is done in small bottles or cartons at about 42-450C for about 3 to 5 hours till 9. Coagulation occurs, or until a pH of 4.5 is attained. At the end of the incubation period the fermented product is rapidly cooled to about 5oC to stop lactic acid production (Jay, 2000). Apart from this general method for producing plain yoghurt, some additives such as fruit pieces, nectars, jams and honey could be added after the fermentation process to obtain different varieties of the product (Lutchmedial et al., 2004).
2.3 TYPES OF YOGHURT
	The two main types of yoghurt are set and stirred yoghurt. The main difference between them is that set yoghurt is more or less semi-solid with the coagulum remaining intact and is usually packaged in cup-like packages. In its production the milk is inoculated, put in packages and sealed before fermentation. Stirred yoghurt, on the other hand, is a more liquid product obtained by fermenting the liquid milk base in large tanks after which the curd is broken by stirring and the product chilled and packaged in bottles (Lee and Lucey, 2010). Yoghurts are available in many varieties including plain, flavoured, mixed with fruit purees and whole or sliced fruit. Fluid yoghurt drinks, soft or hard-frozen in various flavours and frozen yoghurt sticks are also commercially available (Lutchmedial et al., 2004). Dried yoghurt, prepared by freeze-drying or spray-drying, is also available in some areas and has been used by desert dwellers in the preparation of food dishes, soups and even consumed like biscuits with tea (Tamime and Robinson, 2019a). The type of yoghurt is an important consideration in monitoring the quality of the product. The presence of additives such as gelling, flavour-enhancing and stabilizing agents as well as fruits and fruit jams have an effect on sensory, nutritional, physicochemical and. microbial quality of the fermented milk. For instance, it has been found that sweetened yoghurt and fruit yoghurts are more susceptible to microbial spoilage as they provide additional fermentable substrates for microbes such as yeast (Davis, 2010; Davis, 2015).
2.4 NUTRITIONAL AND HEALTH BENEFITS OF YOGHURT
	Milk and milk products such as yoghurt are good sources of some minerals. They are the best dietary source of calcium and have a calcium-to-phosphorus ratio that is conducive for optimal skeletal growth. The presence and amount of vitamin D in these products give them excellent calcium bioavailability (Katz, 2001; Shermark et al., 2015). Yoghurt is also nutritionally rich in protein and the B-vitamins (riboflavin, vitamin B6 and vitamin B12). People who are moderately lactose-intolerant can enjoy yoghurt without ill effects due to the conversion of lactose to lactic acid during the fermentation of the product (Alm, 2012; Kolars et al., 2014). Many researchers have reported the use of cultured dairy products including yoghurts in the treatment of several ailments and disorders. It has been suggested that such products may have hypocholesterolemic effect (Eichholzer and Stahelin, 2013), prophylaxis for the treatment of gastrointestinal infection, and potential prevention of colon cancer (Kampman et al., 2014). In addition, cultured dairy products have been successfully employed in the treatment of antibiotic associated colitis (Colombel et al., 2017). Studies carried out by Zemel et al., (2005) revealed that obese individuals who ate three servings of low fat yoghurt a day as part of a low calorie diet lost 22% more weight than the control group who only cut back on calories and did not have extra calcium.
2.5 SPOILAGE OF YOGHURTS
	The shelf life of yoghurt has been found to be about four (4) weeks at 50C and 3 days at 20oC (Lourens-Hattingh and Viljoen, 2002). When storage periods exceed these times, the product is mainly spoiled by growth of yeasts or moulds (Lacroix and  Lachance, 2010). Many researchers have discovered that though yeast cells are not involved in the fermentation process during yoghurt production, they are a major cause of spoilage of the product. When produced under "Good Manufacturing Practicos", yoghurts should not contain more than 1 yeast cell per gram (Davis, 2010) and if refrigerated at SoC or less, it should not undergo spoilage by yeasts (Davis, 2015). The introduction of sugar and fruit into yoghurts makes yoghurts a less selective growth environment and such yoghurts are likely to support the growth of a wider variety of yeast species. Furthermore, the low pH of yoghurt and the ability of yeasts to utilize organic acids create a selective environment for yeast growth (Fleet and Mian, 2017). In some instances, its resistance to preservatives might be an added cause of its prevalence in the product (Green and Ibe, 2017).
	When yeast population reaches 105-106 cells per gram, spoilage becomes evident with an initial swelling of the yoghurt package due to gas production by yeast fermentation (Fleet, 1990). There is depletion in the total solids and total soluble sugar contents, and a consequent production of alcohol. Eventually, the package ruptures and the yoghurt acquires a yeast-like, fermentative flavour and odour, and a gassy appearance (Suriyarachchi and Fleet, 2011). Occasionally, yeast colonies are seen on the bottom of the package.
	Other spoilage organisms of concern in yoghurt are coliform bacteria which are almost always found in raw milk. These indicator organisms are capable of fermenting lactose with the production of acid and gas. Apart from the danger these bacteria pose to human health (may cause mastitis), they cause deterioration of the product by altering physicochemical and sensory qualities through increased acidity and reduced lactose content (Dairy foods science notes, 2010). "It has been discovered that milk and milk products have been destroyed by the secretion of extracellular enzymes by psychotropic bacteria during long periods of refrigerated storage (Cogan, 2017; Cousin, 2012). The most common psychrotrophs in these products are gram-negative rods which produce a variety of enzymes that cause chemical deterioration of milk resulting in off-flavours. Gram-negative psychrotrophs do not survive pasteurization, thus their occurrence in heat treated products are attributed to post-pasteurization contamination. Even though the bacteria are destroyed in pasteurization their enzymes are not inactivated, and may continue to degråde milk products (Champagne, et al., 2014).
2.5.1 Refrigeration and heat treatment of yoghurt
	Traditionally refrigeration has been the main way of preserving. When kept under refrigeration at 50C or lower, it is expected that yoghurt maintains its original good organoleptic, physicochemical and microbial qualities for about 30 days and not undergo spoilage by yeast (Davis, 2010, Davis, 2015). Refrigeration of yoghurt commences immediately after fermentation and addition of sweeteners, fruits or flavour. It helps to arrest further fermentation by lactic acid bacteria (LAB) and hence stops acidification. During refrigeration yoghurt culture bacteria develop at a much reduced rate, while any coliform bacteria present may either develop very slowly or die out completely. Refrigeration temperatures and the continual growth of LAB, resulting in increased acidity of the product, create an unfavorable environment for coliform activity (Jay, 2000).
	Yeasts, on the other hand, have been reported to have a competitive growth over mesophilic starter culture bacteria and contaminant psychrotrophic bacteria, and may continue to develop somewhat slowly during refrigeration. Their ability to assimilate sugars, lactose as well as lactic acid present in the product and to grow at low temperatures and pH grant them this advantage. Although the populations of contaminating yeasts remain relatively stable at low temperatures, the numbers quickly increase when the yoghurts are exposed to higher temperatures, and the shelf life of the product is substantially decreased (Viljoen, 2001). This is evident even at temperatures of 100C, which is still quite low (Viljoen et al., 2003). These researchers also revealed that at higher temperatures, not only a wider diversity of yeasts developed, but the yeast loads developed much earlier during the shelf life of the yoghurts. Competitive increase of yeast numbers, the population of starter cultures of lactic acid bacteria remains constant or continues to increase probably due to a symbiotic effect whereby both populations benefit from the interaction. This mutualistic effect may be attributed to the yeasts providing the necessary growth factors or vice versa (Fleet, 2010; Viljoen, 2001).
2.6 HISTORY OF COCONUT
	Zohary and hopf consider this tuber rank among the oldest cultivated plants in Ancient Egypt. Although chufa was no doubt an important food element in ancient Egypt during dynastic times, its cultivation in ancient times seems to have remained (totally or almost totally) an Egyptian specialty. Its dry tubers have been found in tombs from pre-dynastic times about 6000 years ago. In those times, Cyperus esculentus tubers were consumed either boiled in beer, roasted or as sweets made of ground tubers with honey. The tubers were also used medicinally, taken orally, as an ointment, or as an enema, and used in fumigants to sweeten the smell of homes or clothing. There are almost no contemporary records of this plant in other parts of old world. Presently, they are cultivated mainly, at least for extended and common commercial purposes, in Spain, where they were introduced by Arabs, almost exclusively in Valencia region. They are found exclusively in California and were grown by the Paiute in owens valley. Coconut is also cultivated in countries like Chile, Brazil, USA, Ghana, Nigeria, Burkina Faso, Northern Cameroon and Mali, where they are used primarily as animal feed or uncooked as a side dish.
Тахоnоту:
Cyperus esculentus L
Yellow nut sedge, chufa, chufa flat sedge, rush nut, water grass, earth
Almond, ground almond, coconut, northern nut grass, nut grass
Family: Cyperaceae
Cyperus esculentus L. var.esculentus
Cyperus esculentus var, angustispicatus Britt.
Cyperus esculentus var. leptostachyraBoeckl.
Cyperus esculentus var. macrostachys Boeckl.
Cyperus lutescens Torr.& Hook.

Coconut Milk
	The origin of the use of this tuber for making milk is exclusive to the Spaniards to which it may have been introduced by Arabs. Coconut milk /beverage/drink commonly called kunnun aya' in Northern Nigeria is a healthy drink with many nutrients. It is a nourishing and energetic product recommended by experts to be taken during any season of the year, especially in dry season when the sun is hot. In Spain, it is called chufa de horchata. It is a rich source of nutrients such as vitamin C and E, and minerals such as phosphorus, magnesium, potassium, calcium, iron, and also carbohydrates, unsaturated fats, proteins and some enzymes which helps indigestion. In fact this drink contains more iron, magnesium and carbohydrate than the cow's milk. It has also the advantage of not containing lactose, casein, sugar or proteins of milk, or cholesterol and is therefore an ideal drink for people who do not tolerate gluten or cow's milk. The nutritional value of coconut beverage is however, insufficient given that its protein content is low (6.05%).
2.7 ECONOMIC AND NUTRITIONAL BENEFITS OF COCONUT
	According to Mason (2008), coconuts have long been recognized for their health benefits as they have a high content of soluble glucose and oleic acid, along with high energy content (starch, fats, sugars and proteins), they are rich in minerals such as phosphorus and potassium, calcium, magnesium and iron necessary for bones, tissue repair, muscles, the blood stream and for body growth and development and rich in vitamin E'and C. Sugar-free coconut milk is suitable for diabetic people and also helps in weight control, due to its content of carbohydrate with a base of sucrose and starch (without glucose), and its high content of arginine, which liberates the hormorte that produce insulin. It is recommended for those who suffer from indigestion, flatulence and diarrhoea because it provides digestive enzymes like the catalase, lipase, and amylase.
2.7.1 Uses of Coconut as Food.
	Coconut have various uses, in particular, they are used in spin to make horchata "Horchata is a nonalcoholic beverage of milky appearance derived from the tubers of the coconut plant, mixed with sugar and water it has a great economic impact in the valecian region of spain. Flour of roasted coconut is sometimes added to biscuits and other bakery product as well in making oil, soap and starch extracts. It is also used for the production of honey, nougat, jam, bear and as a flavoring agent in ice cream and in the preparation of kunnu (local beverage in Nigeria) (Belewu, et al., 2008)
	Coconut "milk" has been tried as an alternative source of milk in fermented products such as yoghurt production and other fermented products, common in some African countries and can be use in replacing milk in the diet of people intolerant to lactose to a certain extent (Sanchez-zepata et al., 2012).
2.7.2 Health Benefit of Coconut
	According to mason (2008), coconut has been recognize for it health benefits as they are high in fiber, protein and neutral sugars. They have a high content of soluble glucose and oleic acid, along with high energy content (starch, fats, sugar and protein), they are rich in mineral such as phosphorus and potassium and in vitamins E and C.
	Coconuts are believed to help and prevent heart attack, thrombosis and cancer especially of the colon. They are thought to be beneficial to diabetic and those seeking to reduce cholesterol or lose weight. The very high fiber content combined with its delicious taste make coconut ideal for health eating (Beniwal, 2004). These numerous advantage and health benefit associated with coconut makes it more attractive as an alternative source of milk in yoghurt production. Coconut was also reported to have high content of oleic acid with positive effect on cholesterol level due to the high content of vitamin E. The nut was found to be ideal for children, older persons and sportsmen (Martinez, 2003). Therefore, coconut, with its inherent nutritional and therapeutic advantage could serve as a good alternative to cow milk in the production of yoghurt. The nuts are said to be stimulant of indigestion, oleic diarrhea, dysentery and excessive thirst (David, 2016).
2.7.3 Nutritional Value of Coconut:
	Despite its name, coconut is a tuber. However, its chemical composition share characteristic with tubers and nuts it has been reported to be "health" food, since it consumption can prevent heart disease and thrombosis and it reduce risk of colon cancer (Arafat, et al., 2009). This tuber is rich in energy content (starch, fat, sugar and protein), minerals (mainly phosphorus and potassium, and vitamins E and C thus making this tuber contain almost twice the quantity of starch as potatoes and sweet potato tubers.


CHAPTER THREE
3.1 RESEARCH DESIGN
	The purpose of this research work is to provide the various uses of coconut milk in the production of yoghurt in hospitality industry and its health benefits.
	In order to achieve this:
1. We visited the Kwara State Shopping Mall (Shoprite) to purchase the need products for the preparation in order to examine it and carry out efficient and effective research knowledge from it products
2. Survey method was used to determine the various uses of coconut milk in the production of yoghurt in hospitality industry and its health benefits
3. Questionnaire (sensory evaluation) method is used in order to elicit feedback and information from the respondents from the various products produced from the coconut milk.
3.2 PROCEDURE FOR COCONUT DRINK
	Making yogurt is part cooking, part science experiment. The first time will take a little longer as you learn the steps and remember to monitor the temperatures, but once you get the hang of it, yogurt making is easy and the result will be just as good as commercial yogurt. Here is a basic step-by-step guide for a simple yogurt recipe.
1. Choose your Milk: The first step in making yogurt is to choose the milk. you want to use: skim milk, low fat, or whole milk. You can even use goat's milk if you prefer its taste. The higher the milk fat, the creamier and richer the yogurt will be. You can also choose between raw milk or pasteurized. A half-gallon of milk will make a little more than that in yogurt.
2. Cool Milk: Pour the milk into glass jars, like a mason jar with a lid. Let the milk cool to 115 F. You can either let it sit at room temperature or you can speed up the cooling process with a water bath. Simply fill a large tub, or your sink, with cold water and stand the jars in it. If you've heated the milk in a dish that can withstand the switch from hot to cold without cracking. like a dutch oven, you can use ice water. Monitor the milk with the thermometer.
3. Add the Starter: When the milk cools down to 115 F, it's time to add the yogurt starter. This introduces the initial batch of live cultures that will bloom and grow in the milk. There are powdered yogurt starters, but it's easy, and less expensive, to simply add spoonfuls of a previous batch of homemade or store-bought yogurt. Stir in a big spoonful of yogurt to each jar until fully incorporated into the milk.
4. Refrigerate: Place the jars with the finished yogurt into the refrigerator.
They will last for up to two weeks. Make sure to save some yogurt as a starter culture for your next batch. Add flavorings before you refrigerate or when you pull the yogurt out to enjoy.
3.3 HOW TO MAKE COCONUT MILK
	A quick, 2-ingredient recipe for homemade coconut milk! Creamy, naturally sweet, and the perfect dairy-free alternative to milk!
PREP TIME10 minutes	=		TOTAL TIME10 minutes
20 Servings6 (1/2-cup servings)
Course Beverage
Cuisine Gluten-Free, Vegan
Freezer Friendly month
Does it keep? 5 Days
Ingredients
· 2 cups (~160 g) shredded unsweetened coconut
· 3-4 cups (720-960 ml) water (use less water for thicker, creamier milk!)
· Pinch salt, optional: 1 date or 1 Tbsp (15 ml) maple syrup for sweetness
· optional: 1/2 tsp vanilla extract
· optional: 2 Tbsp (10 g) cocoa or cacao powder for chocolate "milk" or 1/4 cup fresh berries for berry "milk"
3.4 INSTRUCTIONS
1. Add coconut, 3 cups (720 ml) water, salt, and any additional add-ins (optional) to a high-speed blender. Top with lid and cover with a towel to ensure it doesn't splash. Blend for about 2 minutes or until the mixture seems well combined.
2. Scoop out a small sample with a spoon to test flavor/sweetness. Add more dates, salt, or vanilla as needed. Add remaining 1 cup (240 ml) water if too. thick.
3. Pour the mixture over a large mixing bowl or pitcher covered with a nut milk bag, a very thin towel, or a clean T-shirt. In my experience, it benefits from a single strain either through a very thin towel or nut milk bag. You can save pulp for baked goods or to add to oatmeal, smoothies, or energy bites.
4. Transfer to a sealed container and refrigerate. Will keep in the refrigerator up to 5 days (sometimes more). Enjoy cold or hot and shake before use, as it can separate in the refrigerator (due to no preservatives!). Can be used in smoothies, with granola, for golden milk, for match a lattes, or for baked goods.
Notes
*Nutrition information is a rough estimate for 1 of 6 (1/2 cup) servings calculated with 3 cups of water and the leftover coconut pulp nutritional content subtracted.
NUTRITION (1 of 6 servings)
Serving: 1 half-cup servings Calories: 53, Carbohydrates: 2.3g, Protein: 0.5g, Fat: 5g. Saturated Fat: 4.4g. Trans Fat: Og, Cholesterol: 0mg, Sodium: 7mg, Fiber: 1.4g Sugar: 0.9g.




CHAPTER FOUR
4.1 	VARIOUS USES OF BAMBARANUT IN HOSPITALITY INDUSTRY AND 	ITS HEALTH BENEFITS
	The aim of this research work is to examine the utilization of coconut milk in the production of yoghurt.
	To achieve this, people were invited which included students, lecturers and non-teaching staff with some friend outside the campus.
	The panelist assessment parameter was based on the following; texture, taste, appearance, aroma and palatability. 
Sample A
Coconut Drink Smoothies
	Variable
	Excellent 
	Very Good 
	Good
	Fair
	Poor

	Taste
	4
	6
	11
	1
	

	Appearance
	8
	8
	2
	4
	

	Aroma
	3
	5
	10
	4
	

	Texture
	5
	6
	9
	2
	

	Palatability 
	3
	6
	11
	2
	


Sample B
Coconut Drink Smoothies
	Variable
	Excellent 
	Very Good 
	Good
	Fair
	Poor

	Taste
	6
	4
	11
	1
	

	Appearance
	10
	5
	6
	1
	

	Aroma
	5
	6
	11
	
	

	Texture
	4
	8
	10
	
	

	Palatability 
	8
	5
	9
	
	



4.2 INGREDIENTS/QUANTITIES
Ingredients
→Ingredients are listed in order of importance (quantity).
Ingredients lists:
· Coconut juice,
· water,
· Cane sugar,
· Coconut pulp and
· Sodium Metabisulfite
Ingredients Analysis:
Palm oil free Vegan Vegetarian
→The analysis is based solely on the ingredients listed and does not take into account processing methods.
Details of the analysis of the ingredients;
E223-Sodiurp metabisulphite		High risk of over exposure
NOVA group
3-Processed foods
Nutrition facts
Nutrition facts are not specified on the product.
Comparison to average values of products in the same category:
· Coconut waters (238 products)
· Plant-based beverages (34845 products)
· Beverages (97192 products)
· Plant-based foods and beverages (236487 products)
· % of difference 
· value for 100 g / 100 ml
 4.3 	NUTRIENTS AVAILABLE IN COCONUT DRINK
		Let’s take a look at what coconut water brings, regarding nutrition content.
	Nutrients 
	Amount Per 100 Grams

	Energy
	19 kcal

	Total Fat
	0.2 g

	Sodium 
	105 mg

	Cholesterol 
	0 mg

	Potassium 
	250 mg

	Total Carbohydrate 
	3.7 g

	Protein 
	0.7 g

	Calcium
	2 %

	Iron
	1 %

	Magnesium
	6 %

	Vitamin C
	4 %


 Source: Arafat, et al., 2009
Packaging 
· Recycling instructions and/or packaging information:
	Packaging parts: 

	Number
	Shape
	Material
	Recycling

	
	Bottle
	
	



4.4 OTHER USES
	In recent years, coconut water has become quite the trendy beverage.
	In addition to being naturally sweet and hydrating, coconut water is loaded with several important nutrients, including minerals that many people don't get enough of.
Here are 7 health benefits of coconut water.
1. Good Source of Several Nutrients
	Coconuts grow in tropical climates on trees scientifically known as Cocos nucifera, and are botanically considered a fruit.
	Coconut water is the liquid found in the center of a young, green coconut. It helps nourish the fruit. As the coconut matures, which takes around 10-12 months, some of the liquid remains while the rest ripens into the solid white flesh known as coconut meat (I Trusted Source).
	Coconut water typically comes from young coconuts about 6-7 months of age, though it's also found in mature fruit. An average green coconut provides about 1/2-1 cup of coconut water.
	Coconut water contains 94% water and very little fat. It should not be confused with coconut milk, which is made by adding water to grated coconut meat.
Coconut milk contains about 50% water and is quite high in fat.
One cup (240 ml) contains 60 calories, as well as:
· Carbs: 15 grams
· Sugar: 8 grams
· Calcium: 4% of the daily value (DV)
· Magnesium: 4% of the DV
· Phosphorus: 2% of the DV
· Potassium: 15% of the DV
2. May have antioxidant properties
· Free radicals are unstable molecules produced in your cells during metabolism. Their production increases in response to stress or injury.
· When there are too many free radicals, your body enters a state of oxidative stress, which can damage your cells and increase disease risk.
· Research on animals has shown that coconut water contains antioxidants that may help modify free radicals so they no longer cause harm.
· In one 2012 study, insulin-resistant rats on a high fructose diet were treated with coconut water. Free radical activity decreased, as did blood pressure, triglycerides, and insulin levels.
· Another study from 2014 found that damaged rat livers showed significant improvement in oxidative stress when treated with coconut water compared with livers that received no treatment
· A third study from 2016 highlighted the benefits of coconut water extract on rats fed a high fat diet. Not only did the coconut water help decrease cholesterol markers, but it also showed "antioxidant potency"
· While these studies are interesting, it's important to note that no studies involving humans and the antioxidant power of coconut water have been done to date, and each of the animal studies used different dosages and parameters
3. May help lower blood sugar for people living with diabetes
	Research has shown that coconut water can lower blood sugar levels and improve other health markers in animals with diabetes
	In a study from 2015, rats with diabetes that were treated with coconut water maintained better blood sugar levels than the control group. The same study also found that the rats given coconut water had lower levels of hemoglobin Alc, indicating better long-term blood sugar control.
A more recent study from 2021 involving rats with diabetes also found that that coconut water reduced blood glucose.
4. May help prevent kidney stones
	Drinking enough fluids is important for kidney stone prevention. Although plain water is a good choice, two small studies suggest that coconut water might be even better.
	Kidney stones are created when calcium, oxalate, and other compounds combine to form crystals in your urine. These crystals can then form tiny stones While some people are more susceptible than others, kidney stones affect about 12% of the world's population.
	In a 2013 study in rats with kidney stones, coconut water prevented crystals from sticking to the kidneys and other parts of the urinary tract. It also reduced the number of crystals formed in the urine.
	In a study from 2018 that involved eight people, researchers found that coconut water increased the urination of potassium, chloride, and citrate in individuals without kidney stones, meaning coconut water might help flush out the system and keep the likelihood of stones low.
Because one study involved animals and the other is so small, much more research needs to be done concerning the benefits of coconut water in reducing the possibility of kidney stones.
5. May support heart health
	Drinking coconut water may help reduce heart disease risk.
	In an older study from 2008, researchers fed rats a diet rich in fats and cholesterol. They also fed one group high doses of coconut water (4 ml per 100 grams of body weight).
	After 45 days, the coconut water group had a reduction in cholesterol and triglyceride levels similar to the effects of a statin drug used to lower cholesterol.
	Keep in mind that this was a very high dose. In human terms, it would be equivalent to a 150-pound (68-kg) person consuming 91 ounces (2.7 liters) of coconut water per day.
	A 2005 study suggests that coconut water may also be beneficial for lowering blood pressure in individuals living with high blood pressure, but more research needs to be done in that area.
	One of the reasons coconut water may be connected to lowered blood pressure is its impressive potassium content (500mg of potassium in 8 ounces). Potassium has been shown to lower blood pressure in people with high or normal blood pressure.
6. Beneficial after prolonged exercise
	Coconut water may be the888 perfect beverage for restoring hydration and replenishing electrolytes lost during exercise. Electrolytes are minerals that play several important roles in your body, including maintaining proper fluid balance. A few vital electrolytes include potassium, magnesium, sodium, and calcium. Because coconut water contains electrolytes like potassium and magnesium, several studies have found that it may be more beneficial than water for rehydration after exercise.
	In fact, one small 2014 study out of Brazil found that coconut water improved exercise capacity better than water or a sports drink during a very hot day.
7. Delicious source of hydration
	Natural coconut water is slightly sweet with a subtle, nutty flavor. It's also fairly low in calories and carbs. It's freshest directly out of the fruit, but if you aren't able to fill your fridge with fresh coconuts, there are many brands of coconut water on the shelves today.
Just be sure to read the ingredients to verify you're getting 100% coconut water. Some bottled brands can contain added sugar or flavoring agents.
You can use this tropical liquid as a base for smoothies, chia seed pudding. vinaigrette dressing, or substituted for plain water whenever you want a bit of natural sweetness.
4.5 SAFETY
What is the best time to drink coconut water?
	Here's everything you need to know about the best time to drink coconut water to reap the maximum benefits.
· Drinking coconut water helps in fighting fatigue and exhaustion
· It helps with quick digestion and prevents bloating after a meal
· Have it in the morning on an empty stomach to boost metabolism
	Coconut water has been regarded as a miracle drink by many. It is one of the best drinks to combat summer heat and also serves as a powerful natural sports drink for an instant boost of energy. It is low in calories and contains natural enzymes and minerals like potassium that make it a super drink. While it is good to sip on fresh coconut water anytime of the day, drinking it at the right time can definitely double the health benefits that you can derive. Now if you have decided to live your life the "healthy way' why not be doubly sure, right?
	Here's everything you need to know about the best time to drink coconut water and its safety to reap the maximum benefits.
The best time to have coconut water and its safety
	Unlike other drinks, there's no one best time to have coconut water. You can enjoy it during the day and even at night, but drinking it at some specific times does certainly help.
1. Drink it early morning on an empty stomach: Drinking coconut water first thing in the morning on an empty stomach can help in many ways. Coconut water contains lauric acid, which helps in boosting your immunity, kick-starting your metabolism and facilitating weight loss.
2. Before or after a workout: As shared earlier, coconut water is a great natural sports drink that helps in hydrating your body and boosting energy before a workout. Whereas after a workout, coconut water helps in replenishing the lost electrolytes during the intense session.
3. Pre and post meals: Drinking a refreshing glass of coconut water before a meal, makes you full and thus, prevents overeating. It is low in calories and easy on the stomach. Drinking coconut water acts as a digestive. It helps in quick digestion and prevents bloating after meals.
4. Before going to bed: The sweet and pleasant fragrance of coconut is known to have a psychological effect that helps diminish anxiety and slows our heart rate. Sip some coconut water before hitting the bed to fight stress and calm your mind. Moreover, drinking coconut water at bedtime may help in flushing out all the toxins and cleansing your urinary tract, thus preventing infections and kidney problems.
5. Great hangover cure: Did you know that a glass of coconut water is one of the best home remedies to get rid of a hangover? Alcohol causes dehydration which may lead to a headache and a nauseous feeling the next morning. Coconut water helps in fighting both and also restores the lost electrolytes making your feel better.
	Coconut water is packed with essential nutrients like potassium, manganese, Vitamin C, calcium and dietary fibers that make it a very healthy and refreshing drink.
4.6	SPECIFICATION OF COCONUT DRINK 
	Packaged natural coconut water shall be in conformity with the physiochemical quality specifications outlined in Table 1.


Table --- Physio-chemical properties
	
	Limits
Min – Max

	pHA
	5.0-5.9

	BrixB
	3.8 – 7.5

	A. The pH of coconut water may fall below 5.0 (to as low as 4.6) and still be natural and unadulterated. However, research (Gordon and Jackson, 2017) shows that it would be spoilt and so should not be allowed to be sold. The AIJN/EU allows a maximum pH of 5.9, even though this is in the range where pinking of the coconut water can occur.
B. Adjusted to give a wider range than previously allowed and based on the Philippines Standard for Chilled Young  (6-9 months) Coconut Water. Note that for coconut water destined for the EU, the minimum Brix allowed is 4.5.


	Source: Gordon and Jackson, (2017).
Microbiological standards
	Packaged natural coconut water shall be in conformity with the microbiological quality specifications outlined in Table 2.
Table 2 – Microbiological standards for packaged natural coconut water
	Parameter
	Limits
CFU/ml

	Total Aerobic Plate Count 
	

	Total Coliform Count 
	

	E. coli
	Absent 

	Yeast & Mould Count
	

	Staphylococcus aureus
	Absent

	Salmonella
	Absent

	Listeria
	Absent


Source Gordon and Jackson, (2017).
Organoleptic requirements
	The end product shall have the normal colour, flavour and odour characteristics of the natural coconut water.
Defective product
	Packaged natural coconut water that fails to meet one or more of the applicable quality requirements, as outlined in 4.1 to 4.3 shall be considered as defective.
Standard requirements
	The packaged natural coconut water shall have all the requirements outlined above in order to be considered safe and used for commercial activities.
Note: There are additional parameters that make packaged natural coconut water of high quality.
Table 3 – Heavy metals limits for packaged natural coconut water
	Heavy metals
	Limits

	Arsenic
	0.05 mg/kg

	Cadmium
	0.05 mg/kg

	Lead
	0.03 mg/kg

	Mercury C
	0.01 mg/kg

	C From 6.27 Reference Guideline for Coconut Water/Juice – PROVISIONAL, AIJN European Fruit Juice Association


Source: Gordon and Jackson, (2017).
Hygiene
	All steps in the packaging of natural coconut water shall be performed without unnecessary delay and under conditions which shall prevent the possibility of contamination, deterioration or the increase of pathogenic and spoilage micro-organisms.
Products covered by the provisions of this standard shall be prepared and handled in accordance with the appropriate sections of CRCP 2 and CRCP 5.
Labelling
	The labelling of packaged natural coconut water shall be in accordance with CRS 5. In addition, the following specific provisions apply:
a) The name of the product shall be 'Packaged Natural Coconut Water";
b) The label shall include the statement 'Keep refrigerated";
c) Where product is frozen the best before date is from the date of thawing Where product is refrigerated the best before date is from date of manufacturing
d) Where products are frozen a manufacturing date must be included
9.2 Where the product meets the requirements of Table B.1 of Appropriate B, it may be labelled high quality
















CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 SUMMARY
Coconut water contains sugars, minerals, vitamins, amino acids, enzymes, volatile aromatic compounds and other biochemical compounds. The composition of raw coconut water is determined by a range of factors including growing region, which influences soil, environmental conditions and fertilizer application, variety and cultivar, and the stage of maturity at harvesting. The range of coconut growing areas is large and each region grows particular cultivars resulting in compositional variations among commercially available coconut products. For example, reported that the variation in total sugars in water from mature coconuts, from various varieties and origin, was in the range of 1.8-4.4 g/100mL. However, owing to the organoleptic superiority of water from young green coconuts, maturity at harvesting is the most influential factor in yield of water and its composition.
5.2 CONCLUSIONS
Coconut water can be distinguished from fruit juices and many soft drinks by its appearance (including turbidity), organoleptic qualities, lower soluble solids (Brix), sugars profile, higher pH and lower acidity, taking due account of its potassium, L-malic and citric acid contents. Some differentiation between coconut water with optimum taste from young fruits and that from more mature fruits may be attempted from the same parameters, and from sorbitol concentration.
Suspicions formed by these data should be further investigated by documentary and audit checks. Raman, FTIR or 1H NMR spectroscopy with chemometrics have been applied to investigate coconut water authenticity. However, access to appropriate chemometric techniques is required and current published databases of authentic and non-authentic spectra do not appear to be large enough and unlikely to have had due regard to the latest recommended composition guidelines. Stand-alone determination of the carbon stable isotope ratios of the bulk sample and/or of its component sugars will provide almost certain proof of adulteration with exogenous sugars if ratios significantly above around -21& are found. Although even here care is needed as data as high as -21.3& have been reported for authentic coconut water from Thailand. Screening for milk protein should be considered albeit evidence for its inclusion in coconut water is sparse. The presence of free RNA in coconut water is known; to our knowledge PCR authenticity studies remain lacking, but may prove interesting.
5.3 RECOMMENDATIONS
(1) Experimental exploration of the use of the carbon isotope ratio of extracted protein as an internal standard for carbon SIRMS should be undertaken.
(2) A weight of evidence approach should be taken to assess coconut water authenticity bearing in mind the above conclusions.
(3) Sight of the local standards and AIJN reference guideline acceptability criteria for coconut water would be essential for any official analyst before issuing an adverse opinion against a sample of coconut water.
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