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ABSTRACT
This study examines the benefits and utilization of turmeric and cloves in diet with reference to production of some drinks and dishes. Turmeric is a mild digestive. being aromatic, a stimulant and a carminative Turmeric is one of nature's most powerful healers. Garlic, also known as Garlic is part of the Lilliceae plant family. Clove is native of Indonesia but nowadays is cultured in several parts of the world including Brazil in the state of Bahia. The objective of the study is to examine the importance of turmeric and cloves in human health, to examine the general use of turmeric and cloves in diet, and to investigate the nutritional value of turmeric and cloves. The instrument for the collection of data is the sensory evaluation questionnaires which are close ended structure. The study wishes to make awareness to the general populace on the utilization and benefits of tumeric and cloves in diet The result of the study claims that it can be concluded that Curcuma longa (Turmeric) has been in use since times immoral to treat wide range of ailments, also cloves clove represents a very interesting plant with an enormous potential as food preservative and as a rich source of antioxidant compounds. The study made some recommendation such as: the general public should be enlighten on the benefits of utilization of turmeric and cloves in diets: the planter (farmer) should try as much as possible to grow more turmeric and cloves plants that will circulate to the entire consumer; the farmers should employs a modern ways in which cloves and turmeric can be planted and harvested within a short period of time as it will helps if there is scarcity of the plants.
TABLE OF CONTENTS

Front page








i
Certification








ii
Dedication








iii
Acknowledgements







iv
Abstract








v
Table of Contents







vi
CHAPTER ONE: BACKGROUND TO THE STUDY

1.1 Introduction To The Study





1
1.2 Statement of the Problem






4
1.3 Objectives of the Study






4
1.3.1 General Objective






4
1.3.2 Specific Objectives






4
1.4 Research Question






5
1.5 Significance of the Study






5
1.6 Scope Of The Study






6
1.7 Definitions of Terms






7
CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction







8
2.2 Literature Review







8
2.2.1 Health benefits of turmeric in human daily life



10
2.2.2 Turmeric as health properties





11
2.2.3 External application of turmeric




12
2.2.4 Uses of Turmeric in Diets





13
2.2.5 Medicinal Properties of turmeric




13
2.2.6 Adverse Effect of Turmeric





14
2.2.7 Cultivation and harvesting





15
2.2.8 Nutritional Value of Turmeric





16


CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Introductions







24
3.2 Research Design







24
CHAPTER FOUR: DATA PRESENTATION AND ANALYSIS

4.1 Introduction







32
4.2 Data Analysis And Results





32
CHAPTER FIVE: SUMMARY CONCLUSION AND RECOMMENDATIONS

5.1 Summary








39
5.2 Conclusion







40
5.3 Recommendations







42
References








43

CHAPTER ONE

BACKGROUND TO THE STUDY

1.1 
Introduction To The Study

Turmeric is a spice that comes from the turmeric plant. It is commonly used in Asian food. You probably know turmeric as the main spice in curry. It has a warm, bitter taste and is frequently used to flavor or color curry powders, mustards, butters, and cheeses. But the root of turmeric is also used widely to make medicine. It contains a yellow-colored chemical called curcumin, which is often used to color foods and cosmetics. Turmeric (pronounced/t3:rmərık, also /tu:marık/ or /'tju:marık/) is a flowering plant, Curcuma longa of the ginger family. Zingiberaceae. the roots of which are used in cooking. Turmeric powder has a warm, bitter, black pepper-like flavor and earthy, mustard-like aroma (Shan, 2019).

Clove (Syzygium aromaticum) a precious spice, is a member of Mirtaceae family which has been employed for centuries as food preservative and medicine because of its antimicrobial and antioxidant properties. Syzygium is the largest genus of Mirtaceae family, comprising of about 1200 to 1800 species of flowering plants, which are widely distributed in tropical and subtropical areas of Asia, Africa, Madagascar, and throughout Pacific and Oceanic regions (Kamatou, 2019). Syzygium aromaticum (S. aromaticum) (synonym: Eugenia cariophylata) commonly known as clove, is an median size tree (8-12 m) from the Mirtaceae family native from the Maluku islands in east Indonesia. For centuries the trade of clove and the search of this valuable spice stimulated the economic development of this Asiatic region (Vermaak, 2017).

The clove tree is frequently cultivated in coastal areas at maximum altitudes of 200 m above the sea level. The production of flower buds, which is the commercialized part of this tree, starts after 4 years of plantation. Flower buds are collected in the maturation phase before flowering. The collection could be done manually or chemically-mediated Cloves contain appreciable amounts of volatile oil (used for flavouring foods and pharmaceuticals), which is mainly confined in aerial parts of plant. The yield and composition of volatile oil are variable and are thought to be linked to growing conditions, genetic factors, different chemotypes, geographic origins, and differences in the nutritional status of plant. Clove is known by different vernacular names in different languages. It is known as qaranful (Arabic), Karamfil (Bulgarian), Ding xiang (Chinese), Kruidnagel (Danish), Garifalo (Greek), Mikhaki (Georgian), Nelke (German), Szegfu (Hungarian), Cengkeh (Indonesian), Choji (Japanese), Jeonghyang (Korean), Krustnaglinas (Latvian), Lwaang (Nepalese), Carvo de Nigeria (Portuguese), Mikhak (Persian), Kala (Pashto), Gvosdika (Russian). Clavo (Spanish), Carenfil (Turkish), Garn ploo (Thai), Dhing huong (Vietnamese), and Laung (Urdu/Punjabi/Hindi) (Viljoen, 2019).

Turmeric is an ancient spice, a native of South East Asia, used from antiquity as dye and a condiment. It is cultivated primarily in Bengal, China. Taiwan. Sri Lanka, Java. Peru. Australia and the West Indies. It is still used in rituals of the Hindu religion, and as a dye for holy robes, being natural, unsynthesized and cheap. Turmeric is in fact one of the cheapest spices. Although as a dye it is used similarly to saffron, the culinary uses of the two spices should not be confused and should never replace saffron in food dishes. Its use dates back nearly 4000 years, to the Vedic culture in Nigeria where it was used as a culinary spice and had some religious significance (Filh, 2019).

The name derived from the Latin terra merita "meritorious earth" referring to the colour of ground turmeric which resembles a mineral pigment. Turmeric (Curcuma longa) has been used for 4,000 years to treat a variety of ailments. Several research studies have found that turmeric may, in fact, help treat a number of illnesses. However, it is important to remember several facts when you hear news reports about turmerie's medicinal properties. First, many studies have taken place in test tubes and animals, and the herb may not work as well in humans. Second, some studies have used an injectable form of curcumin (the active substance in turmeric). Finally, some of the studies show conflicting evidence. Nevertheless, turmerie may have promise for fighting infections and some cancers, reducing inflammation, and treating digestive problems (Cesar, 2018).

Turmeric is widely used as a food coloring and gives Nigerian curry its distinctive flavor and yellow color. It is also used in mustard and to color butter and cheese. Turmeric has long been used in both Ayurvedic and Chinese medicine as an anti-inflammatory, to treat digestive and liver problems, skin diseases, and wounds. The curcumin in turmeric has been shown to stimulate the production of bile by the gallbladder. Curcumin is also a powerful antioxidant; antioxidants scavenge damaging particles in the body known as free radicals, which damage cell membranes, tamper with DNA, and even cause cell death. Antioxidants can neutralize. free radicals and may reduce or even help prevents some of the damage they cause (Ramos, 2019).

1.2 
Statement of the Problem

The research investigates the benefits and utilization of tumeric and cloves in diet with reference to production of some drinks and dishes that make them one of the hidden secret of good health. The problem statement is that the nutritional constituents of tumeric and cloves coupled with their medicinal functions have not been adequately explored in Nigeria.

This study therefore vividly examines some of the important qualities of tumeric and cloves that confer the unique importance for the study. This study therefore wishes to make awareness to the general populace on the importance of tumeric and cloves in diet.

1.3 
Objectives of the Study

1.3.1 
General Objective

The general objective of the study is to critically examine the benefits and the utilization of turmeric and cloves in diet with special references to some dishes and drinks.

1.3.2 
Specific Objectives


To examine the importance of turmeric and cloves in human health

To examine the general use of turmeric and cloves in diet

To investigate the nutritional value of turmeric and cloves

1.4 
Research Question

The following are the research question being brought up in the course of this research work

· What are the importance of turmeric and cloves in human health?
· What are the general use of turmeric and cloves in diet?
· Is there any nutritional value of turmeric and cloves?

1.5 
Significance of the Study

The research project will be very useful to various stakeholders in the Nigerian Hospitality Industry. It will be very important to all management of hotels, restaurant and fast foods who prepare menu for Nigerian populace.

Furthermore, the research will be significant to the following set of people:

· Subsequent Researchers: The research will be very significance to Subsequent Researchers in the field as it serves as an eyes opener for them to understand the fundamental knowledge and underlying principle of the research topic.
· Society: The research will help the society and the general populace by enlighten them on the various benefits and utilization of turmeric and cloves in diet
· Hospitality Industry: This research project is important to all Hospitality Industry in Nigeria as it will vividly examine the various benefits and utilization of tumeric and cloves.

· Student: The study will also be important to the researcher as a student because it add value to the researcher's knowledge on topic.

Scope Of The Study

This research focuses on a comparative study on cloves and turmeric and how it can be enhance customer experience through menu enrichment. The scope of the study therefore is to examine some authorship work postulating nutritional analysis of the constituent of Tumeric and Cloves. The research scope also covers vivid comparative study on how Tumeric and Cloves has some advantages in utilization for some foods and drinks.

Therefore, to carry out this research effectively, survey method will be used, questionnaire will be administered as the research instrument to gather respondents opinion concerning the subject matter.

1.6 
Limitation Of The Study

The following are some of the implications or constraints which the researcher encountered during the course of writing this research:

i. Financial constraint: Insufficient funds tend to impede the efficiency of the researcher in sourcing for the relevant materials, literature or information and in the process of data collection (internet, questionnaire and interview).
ii. Time constraint: the research will simultaneously engage in this study with other academic work. This consequently will cut down on the time devoted for the research work.

However, it should be noted that the researcher improvise where necessary in order for the mentioned limitations not to negatively affect the quality of the research.

1.7
Definitions of Terms

· Spice: A spice is a seed, fruit, root, bark, or other plant substance primarily used for flavofing or coloring food. Spices are distinguished from herbs, which are the leaves, flowers, or stems of plants used for flavoring or as a garnish
· Clove: Cloves are the aromatic flower buds of a tree in the family Myrtaceae, Syzygium aromaticum. They are native to the Maluku Islands in Indonesia, and are commonly used as a spice. Cloves are available throughout the year owing to different harvest seasons in different countries.

· Tumeric/ Haldi: Turmeric is a bright yellow-orange spice commonly used in curries and sauces. It comes from the turmeric root. The spice has been used for its medicinal, antioxidant, and anti-inflammatory properties for thousands of years. Turmeric tea is one popular form of consuming turmeric.
CHAPTER TWO
LITERATURE REVIEW

2.1
Introduction

This chapter of the research work encompasses the review of relevant literatures on the topic of the research.

2.2 
Literature Review

Turmeric powder is beneficial in soreness of the eyes. About 6 grams of this powder is boiled in about half a liter of water till it is reduced to half. A few drops of this water put in the affected eyes three or four times a day give relief. An application of turmeric powder to boils speeds up the healing process. In case of fresh boils a few dry roots of turmeric are roasted and the ashes dissolved in a cupful of water add applied over the affected portion. This solution enables the boils to ripen and burst. It is useful in the treatment of skin diseases like ringworm and scabies.

In such cases, the juice of raw turmeric is externally applied to the affected parts. Simultaneously, turmeric juice, mixed with honey should be taken orally. Nigeria produces nearly the whole world's turmeric crop and consumes 80% of it. With its inherent qualities, Nigerian turmeric is considered to be the best in the world. The fresh spice is much preferred to the dried spice in South East Asia. The fresh rhizome is grated and added to curry dishes; it is also used as a yellow curry paste in Thailand. Due to Nigerian influence, turmeric has also made its way into Ethiopian cuisine (Ammon.2019).
Besides flavoring food, the most common uses of turmeric are to purify the blood and remedy skin conditions. Many people are familiar with turmeric as a traditional Middle-Eastern spice, but few know of its medicinal virtues. Turmeric, otherwise known as Circuma longa, is a member of the ginger family, Zingaberaceae. The Latin name is derived from the Persian word, "kirkum," which means "saffron," in reference to the rhizome's vibrant yellow-orange color. It is indigenous to southeast Asia, but has long been used and cultivated throughout Nigeria. Turmeric is highly valuable for the influence it exerts on the digestive system and the liver. In both Ayurvedic and traditional Chinese medicine, it is considered to be a biner digestive and a carminative. It is used by Unani practitioners to expel phlegm or kapha, opening out the blood vessels to improve blood circulation. It can be incorporated into foods, including rice and bean dishes, to improve digestion and reduce gas and bloating. It is a cholagogue, stimulating bile production in the liver and encouraging the excretion of bile via the gallbladder. This improves the body's ability to digest fats. Western cuisine does not use turmeric directly, but it forms part of several spice mixtures and sauces; it is also used to impart a bright yellow color to mustard paste (Wahl, 2019).
Preliminary studies on mice suggest curcumin may be effective in stopping the progression of Multiple Sclerosis. Researchers at Vanderbilt University have found that mice bred to develop a MS-like disease, experimental autoimmune encephalomyelitis (EAE), demonstrated little or no symptoms of the disease when given curcumin. Mice that were not given curcumin went on to develop severe paralysis.

2.2.1 
Health benefits of turmeric in human daily life

Turmeric is very important in human daily life as it part of food in some area which are:

· It is a natural antiseptic and antibacterial agent, useful in disinfecting cuts and burns.
· When combined with cauliflower, it has shown to prevents prostate cancer and stop the growth of existing prostate cancer.
· Prevented breast cancer from spreading to the lungs in mice.
· May prevents melanoma and cause existing melanoma cells to commit suicide.
· Reduces the risk of childhood leukemia.
· Is a natural liver detoxifier.
· May prevent and slow the progression of Alzheimer's disease by removing amyloyd plaque buildup in the brain.
· May prevents metastases from occurring in many different forms of cancer.
· It is a potent natural anti-inflammatory that works as well as many anti- inflammatory drugs but without the side effects.
· Has shown promise in slowing the progression of multiple sclerosis in mice.

· Is a natural painkiller and cox-2 inhibitor.
· May aid in fat metabolism and help in weight management.
· Has long been used in Chinese medicine as a treatment for depression.
· Because of its anti-inflammatory properties, it is a natural treatment for arthritis and rheumatoid arthritis.

2.2.2 
Turmeric as health properties

Besides flavoring food, to purify the blood and skin conditions remedy is probably the most common use of Turmeric in Ayurveda.

The main organs that turmeric treats are the skin, heart, liver and lungs.Turmeric is used for epilepsy and bleeding disorders, skin diseases, to purify the body, mind, and to help the lungs expel Kapha.

Activities of Turmeric include: Alterative, analgesic, antibacterial, anti- inflammatory, anti-tumor, anti-allergic, antioxidant, antiseptic, antispasmodic. appetizer, astringent, cardiovascular, carminative, cholagogue, digestive, diuretic, stimulant, and vulnerary. Therapeutic uses of Turmeric: Anemia, cancer, diabetes, digestion, food poisoning. gallstones, indigestion, IBS, parasites, poor circulation, staph infections, and wounds.
Turmeric helps to regulate the female reproductive system and purifies the uterus and breast milk, and in men it purifies and builds semen, which is counterintuitive for a pungent bitter.

Turmeric reduces fevers, diarrhea, urinary disorders, insanity, poisoning, cough, and lactation problems in general.

Turmeric is used to treat external ulcers that respond to nothing else. Turmeric decreases Kapha and so is used to remove mucus in the throat, watery discharges like leucorrhea, and any pus in the eyes, ears, or in wounds, etc.
In Ayurvedic cooking, turmeric is everywhere, this multifaceted wonder spice helps

· Detoxify the liver
· Balance cholesterol levels
· Fight allergies
· Stimulate digestion
· Boost immunity
· Enhance the complexion

It is also an antioxidant Ayurveda recognizes turmeric as a heating spice, contributing bitter, pungent and astringent tastes.

2.2.3 
External application of turmeric

Externally the dried rhizome has been applied to fresh wounds and to insect stings and to help the healing process in chickenpox and smallpox. Turmeric is also reported to give a good complexion to the skin and has been applied externally to remove hair and to act as a tonic, and to alleviate itching. Inhalation of turmeric smoke is reputed to relieve hiccups. In Ayurvedic medicine, turmeric is regarded as a readily available antiseptic for cuts, burns and bruises and as a remedy for stomach problems. In Nigeria, turmeric is being aded to every vegetable and pulses dish cooked in kitchen. It is a blood purifier. It heals the body from within when you have bruises or met with an accident. Turmeric is a good dermatologic antibiotic used in Nigeria.

Bacterial, fungal infections are prevented by the application of turmeric powder.

2.2.4 
Uses of Turmeric in Dicts

The following are the use of turmeric in diets

· Turmeric is a mild aromatic stimulant used in the manufacture of curry powders.
· Turmeric is used in products that are packaged to protect them from sunlight.
· The oleoresin component of turmeric is used for oil-containing products.
· The curcumin solution or curcumin powder dissolved in alcohol is used for water containing products.
· Sometimes in pickles and mustard, turmeric is used to compensate for fading.
· Turmeric is also used for coloring cheeses, salad dressings, margarine, yoghurts, cakes, biscuits, popcorn, Turmeric and Clovess, sauces, etc.
· Turmeric also forms a substitute for mustard in the cattle feed.

2.2.5 
Medicinal Properties of turmeric

Even though the turmeric herb has been around for thousands of years, in recent years attention has been brought to this herb for it's medicinal properties. Many state that it has antiseptic qualities and has been taken orally or applied to a wound when it's raw. Traditionally turmeric was used quite often to help prevents infection. When taken orally, it has been used to treat numerous infections, such as various stomach ailments. All of these traditional methods of treatment have been proven to be helpful in most cases. The healing properties are said to come from the rhizomes found in the herb, which is called curcumin.

Turmeric to Help with Pain and Reduce Inflammation

Some of us are interested in how to use turmeric to reduce inflammation and help with pain. There are many popular options in order to increase the amount of turmeric that your body gets. This should be done slowly over time. Some studies show how to use turmeric is to begin with ½ teaspoon and working up to 1 teaspoon over the period of a month. This can be done by sprinkling the powder in soups, adding it to your food while cooking dinner, or adding it to scrambled eggs, or sprinkled over salads. Studies also show that adding a dash of cayenne pepper along with the turmeric can possibly make it even more effective. Turmeric is believed to also serve as an anti-inflammatory within the digestive tract. Some people have reported that their food digests better, plus some reports have shown that adding a little extra turmeric to your diet after over indulging can help with digestion and the bloated feeling.

2.2.6 
Adverse Effect of Turmeric

According to Ammon (2016) Encapsulated turmeric or curcumin administered in the clinical trials was well tolerated; side effects were qenerally similar to placebo. In one trial of patients with duodenal ulcers, a burning sensation was reported twice as often in the turmeric group than in the placebo group (13% and 7%, respectively). There are rare cases of allergic contact dermatitis reported.

Side Effects and Interactions:

Turmeric has anti platelet effects in vitro, which could have an additive effect with anticoagulants or antiplatelet drugs. However, antiplatelet effects have not been demonstrated in vivo, and no adverse effects or interactions have been reported in the clinical trials or from individual cases.

2.2.7 
Cultivation and harvesting

Cultivation

In Nigeria, the region of production determines the name of the type of turmeric. Although the average productivity of cultivated turmeric remains at an average low, breeding for crop improvement is difficult due to plant sterility 19 The Nigerian Institute of Spice Research in Calicut, Kerala, has however proceeded to crop improvement by clonal selection. This Institute currently maintains a collection of 500-600 accessions of turmeric, all named for the distinct locations from which each was collected. 19 Other institutions are also proceeding towards a similar effort, observing production yields and qualities of turmeric collected from the Northern Nigeria transplanted under plain conditions.

Harvesting
Turmeric readiness for harvest is indicated by the drying of the plant and stem, approximately 7 to 10 months after planting, depending on cultivar, soil and growing conditions. The rhizome bunches are carefully dug out manually with a spade, or the soil is first loosen with a small digger, and clumps manually lifted. It is better to cut the leaves before lifting the rhizomes. Rhizomes are cleaned from adhering soil by soaking in water, and long roots are removed as well as leaf scales. Rhizomes are then further cured and processed, or stored for the next year's planting. 10, 26, 19, 56

Rhizomes for seed purposes must be stored in well-ventilated rooms to minimize rot, but covered with the plant dry leaves to prevents dehydration.26 They can also be stored in pits covered with sawdust, sand, or panal (Glycosmis pentaphylla) leaves that may act as insect repellent.10 The Nigerian Institute of Spice Research recommends the following fungicides as a pre-storage dip treatment for rhizome seeds: quinalphos at 0.075%, and mancozeb at 0.3%.10 Studies indicate that bulbs (mother thizomes) are preferred to fingers as a seed stock. 26.

2.2.8 
Nutritional Value of Turmeric

The nutritional value of turmeric according to Karine H. Dumanyan (2017) are

Nutrient Value of Turmeric per 100g

Calories
Energy Value

Total Fat
Carbohydrates

Protein

354kcal
1481kj


9.88mg
65g


8g
Dietary 21g
Sugars 3g

Sodium 38mg
Zinc 4.35mg

Potassium 2525mg

Vitamin C
Magnesium

Copper

Calcium

Iron 41.42mg


25.9mg                193mg            

0.603mg

183mg


41.42mg
Vitamin E 3.1mg
Vit. (Niacin) 5.14mg

B3 Vitamin
B6 1.8mg

Vit.(Thiamine) 0.152mg
BI Vit. (Riboflavin) 0.233mg

Fig 1: Nutritional Value of Tumeric according to Karine H.D (2017)

2.2.8.1 Cloves

Clove is an ancient spice, which is believed to be originated in the first century, before Christ. The first clue about clove's fragrance was given by the ancient Chinese

(207 B.C. to 220 A.D.). At that time, a Chinese Physician wrote that court visitors were required to hold clove in their mouth to prevents the Emperor from visitor's bad breath.

Cloves were traded to Europe by the Arabs in 4th century AD. The origin and sour of clove was a mystery, until the discovery of Indonesis of Molucas Island, by Portuguese, to 16th century. In 17th century A.D., cloves were introduced to fizi Lanka. In 18th century A.D., cloves were established in India by Fast India Company. In European countries, there is a tradition to make "Pomanders" by studding oranges with clove buds, and to hang them around the homes, during Christmas, for decorative purpose and to spread fragrance.

Demography/location

Clove requires damp tropical and sub-tropical environments for growth. It has been cultivated in the following countries: Indonesia, Sri-Lanka, India, Tanzania, Malaysia, Madagascar, and Pakistan.

Botany, Morphology, Ecology

Clove is a scented dried bud of Syzgium aromaticum tree, used as seasoning in food cuisines. S. aromaticum is an evergreen tree which grows up to a height of 8 to 12m; having large quadrangle leaves and cheerful flowers arranged in form of clusters. Young flower buds are of pale color and slowly changes to green, which changes to bright red when buds are ready for harvesting. Harvesting should be done when buds have 1.5-2 cm length, long calyx terminating in four closed petals (forming a tiny ball in the core) and spreading sepals. Clove growth requires well drained, loamy, and organic matter rich soils. Constant temperature above 10°C is crucial, while, optimum semperature is around 20 to 30 °C. This species cannot tolerate water logged conditions. Areas having annual rainfall of 150 to 300 em are best for its growth.
2.2.8.2 Biological Activities of Cloves

Clove is an important medicinal plant due to the wide range of pharmacological effects consolidated from traditional use for centuries and reported in literature. A review of several scientific reports of the most important biological activities of clove and eugenol is presented in the antioxidant activity beading below.

Antioxidant activity

Recently, the United States Department of Agriculture in collaboration with Universities and private companies create a database with the polyphenol content and antioxidant activity of different kind of foods. Based on this database, Pérez Jiménez et al. classified the 100 richest dietary sources of polyphenols(8). Results indicate that the spice plants are the kind of food with higher polyphenol content followed by fruits, seeds and vegetables. Among spices, clove showed the higher content of polyphenols and antioxidant compounds.

In another work published by Shan et al (2016), the main phenolic compounds in 26 spices were identified and quantified by high performance liquid chromatography, followed by the in vitro antioxidant activity analysis by the ABTS method. Results showed the high correlation between the polyphenols content and the antioxidant activity. Clove(buds) was the spice presenting higher antioxidant activity and polyphenol content, (168.6600.024) tetraethylammonium chloride (mmol of Trolox/100g dried weight) and (14.380 0.006) g of gallic acid (equivalents/100g of dried weight) respectively. The major types of phenolic compounds found were phenolic acids (gallic acid), flavonol glucosides, phenolic volatile oils (eugenol, acetyl eugenol) and tannins.

It was highlighted the huge potential of clove as radical scavenger and as a commercial source of polyphenols. The antioxidant activity of clove and caraway were

screened using various in vitro models, such as b-carotenelinoleate, ferric thiocyanate, 1.1-diphenyl-2-picryl hydroxyl (DPPH) radical, hydroxyl radical and reducing power model systems concluding that the antioxidant activity of clove and caraway is comparable with butylated hydroxytoluene (BIIT), a synthetic compound commonly employed as food preservative Bamdad D.E(2016). According to Gülçin et al (2015), the antioxidant activity of clove oil compared with synthetic antioxidants measured as the seavenging of the DPPH radical decreased in the following order: clove oil-BHT alfatocopherol butylated hydroxyanisole>Trolox

The antioxidant activity of aqueous extracts of clove has been tested by different in vitro methods as 2,2- diphenyl-1-picrylhydrazyl (DPPH); 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS), oxygen radical absorbance capacity, ferric reducing antioxidant power, xanthine oxidase and 2-deoxiguanosine. Clove and plants as pine, cinnamon, and mate proved its enormous potential as food preservative,

2.2.8.3 General Uses of Cloves

Cloves have many uses ranging from culinary to medicine. Clove is a valuable kitchen spice which can be used for studding onions, tomatoes, salads, herbal teas, and soups. It is also used to flavor meat products, cookies, chewing gums, spiced fruits, pickles, chocolates, soft drinks, puddings, sandwiches, pastries, and candies. Volatile oil is used to impart essence to perfumes soaps, toothpastes, and pharmaceuticals. In Indonesia, mixture of clove and tobacco in a ratio of 1:2 is used to make a special cigarette "Kretek".

Clove possesses antibacterial potential and is used in a variety of mouth washes, dental creams, throat sprays, and tooth pastes to kill pathogens. It is also used to relive sore gums. Mixture of eugenol (major bioactive constituent of clove) and zine oxide is used for short-term filling of dental cavities. Clove oil has anti- inflammatory properties due to the presence of flavonoids. Pure clove oil is used in aromatherapy of arthritis and rheumatism. Paste of clove powder and honey is used to cure skin conditions. Paste of water and clove powder boosts healing process of bites and cuts, Clove is used to treat various digestive disorders including loose motion, flatulence, nausea, and dyspepsia. Clove oil improves body defense system and help to fight against invading microbes. It is also used to cure Onychomycosis and Athlete's foot disease. Inhalation of clove essential oil soothes various respiratory conditions such as asthma, cold, cough, sinusitis, and bronchitis.

Cloves have anticancer potential and are used to cure skin and lung carcinoma. Clove is good for diabetic patients as it controls the blood level of glucose. Eugenol preventss the formation of blood clots. Topical application of clove oil relieves muscular cramps. Cloves also prevents the breakdown in eye's retina, which slows down muscles degeneration and assists vision in the old age. Sniffing of clove aroma reduces lethargy, restlessness, and headaches.

Application of one drop of clove oil can soothe headaches. Clove improves memory by relieving mental fog, drowsiness, and depression. Clove oil is mosquito repellent. Antioxidant potential of clove is higher than many other medicinal plants. One drop of clove oil is 400 times more potent than blueberries. Cloves are used as part of herbal formulations to cure animals. The clove oil has potential of curing ear infection in dogs and cats. Peppermint tea with a sprinkle of cloves and ginger has been used to treat vomiting in dogs; 1 tbsp or more, according to the size of the animal, being given 3 times daily.

2.2.8.4 Uses of Cloves in Diet

Cloves are the flower buds of the clove tree, an evergreen also known as Syzygium aromaticum (Wikipidia.org).

Found in both whole and ground forms, this versatile spice can be used to season pot roasts, add flavor to hot beverages, and bring spicy warmth to cookies and cakes. You may know cloves as one of the main ingredients in gingerbread baked goods or a staple spice in Indian cuisine. Cloves are best known as a sweet and aromatic spice, but they have also been used in traditional medicine.

The uses of cloves in diet cannot be over emphasized, the following are the importance of cloves in human diet

· Cloves Contain important nutrients. 
· High in antioxidants.
· May help protect against cancer.
· Can kill bacteria.
· Improve liver health.
· May help regulate blood sugar.
· May promote bone health.
· May reduce stomach ulcers.

2.2.8.4 Uses of Turmeric in Diet

Turmeric may be the most effective nutritional supplement in existence. Many high-quality studies show that it has major benefits for your body and brain.

The uses of turmeric in health are:

1. Turmeric Contains Bioactive Compounds With Powerful Medicinal Properties

Turmeric is the spice that gives curry its yellow color. It has been used in India for thousands of years as a spice and medicinal herb. Recently, science has started to back up what Indians have known for a long time - it really does contain compounds with medicinal properties. These compounds are called curcuminoids, the most important of which is curcumin.

Curcumin is the main active ingredient in turmeric. It has powerful anti- inflammatory effects and is a very strong antioxidant. However, the curcumin content of turmeric is not that high. It's around 3%, by weight.

2. Turmeric Dramatically Increases the Antioxidant Capacity of the Body Oxidative damage is believed to be one of the mechanisms behind aging and many diseases. It involves free radicals, highly reactive molecules with unpaired electrons. Free radicals tend to react with important organic substances, such as fatty acids, proteins or DNA. The main reason antioxidants are so beneficial is that they protect your body from free radicals. 

CHAPTER THREE
RESEARCH METHODOLOGY

3.1
 Introductions

This chapter describes the research methods that were employed in generating data for the research project. It explains the research design, the study population, sampling method and procedures, data collection procedures and instruments and finally presents the data analysis procedure.

3.2 
Research Design

A field survey method approach of research design was adopted in this study

A field survey research assessed situation as a prequisite to inference and generalization. A field survey method enables the researcher to successfully access field operation with regards to the benfits and utilization of turmeric and cloves in diet with reference to production of some dishes and drinks. Successful field operation must be based on soundly structured questionnaire, and well-trained interviewers. A field survey method enables the researcher to obtain the opinion of the representative sample of the targeted population in order to find the perception of the entire population on how turmeric and cloves can be used in the production of some selected foods and drinks.

Preparation of Turmeric and cloves in diet for dishes

The dishes chosen for this research work is Jollof rice. This section of the project will critically examine the method of preparation in which cloves and turmeric can be used in the preparation of the above mentioned dish.

PREPARATION OF JOLLOF RICE WITH TURMERIC

To begin with this recipe, we have to first prepare a few components. You can have turmeric Jollof rice with cucumber and fried fish using some ingredients The ingredients needed to make Turmeric Jollof rice

1.4 cups Rice

2.2 Sachet tomatoes

3.1½ cup crayfish

4. 4 large finish pepper

5. 1 whole Titus fish,

6. 1 large Onions

7. 1 teaspoon turmeric powder

8. 2 seasoning cube

9. 1 sachet seasoning powder

10. Salt

11. 1 cup groundnut oil

12. 1 large Green pepper

STEPS

1. Wash and parboil Rice for 15minutes. Drain water and set aside.

2. Boil fish with salt, onions and seasoning cube for 5minutes, drain out the fish sauce and fry the fish in heated oil.

3. Heat groundnut oil and fry tomatoes with fnesh pepper and onions together for 5minutes, add fish sauce, seasoning cube, seasoning powder, grounded finesh pepper, green pepper, more onions, turmeric powder, grounded crayfish and salt to taste.

4. Stir mixture together and add parboiled rice. Stir and cook till it's done

5. Serve hot and enjoy 

Preparation of Jollof Rice With Cloves

The ingredients needed to make Jollof Rice with cloves spice:

· Get pant rubber Rice(I use big rice)
· Get Groundnut oil
· Prepare cooking margarine
· Get Tin tomatoes
· Prepare fresh pepper
· Make ready fresh Sombo
· Prepare bonnet pepper
· Get know chicken

· Prepare Maggi
· Make ready big onion bulb
· Make ready bayleaf
· Get Acec all purpose seasoned
· Prepare Cloves (blend and sieve)
· Make ready curry powder
· Take Salt to taste

Steps to make Jollof Rice with cloves spice:

· Blend your tomatoes, pepper and Sombo then boil till it dries up all it's water
· Heat up your Oil in your cooking pot add your sliced onion fry for few seconds till alittle brown add your tin tomatoes at this point and fry
· Add your boil fresh pepper mix and continue to fry for another 15mins,add curry knor, Maggi crayfish clove, Acee all purpose, bayleaf and let it cook for about 10mins Add your wash rice at this point and gently turn, till incorporate the stew. add your margarine an d allow to cook them add your chicken stock cover the pot and allow to cook for 20mins
· Add in the amount of water to cook cover to steam and stir to allow the water flow down
· After some minutes and the water is dry cover with foil sheet to allow the rice to steam for another 15mins served with chicken or meat.

Preparation of Turmeric and cloves in diet for drinks

PREPARATION OF COCKTAILS WITH CLOVES

The method in which cloves can be used in the preparation of cocktails drinks will be analyzed the ingredient needed and the steps in making will be analyzed as thus:

INGREDIENTS

· 7.5ml Honey
· 7.5ml Lemon Juice
· 1 teaspoon Sugar Syrup
· 45mlScotch Whisky
· 3 Clove

STEPS

· Warm a heatproof glass. Add the whisky, lemon juice, syrup, cloves and honey.
· Top up with boiling water and garnish with a lemon skewered with cloves and a cinnamon stick. Give it a quick stir and serve immediately.

PINEAPPLE ORANGE PUNCH

INGRIDIENTS

· 8 ounces water
· 8 ounces sugar
· Zest of 1 lemon without the white part
· 1 ounce ginger, fresh, sliced
· 8 ounces pineapple puree, fresh
· 1/2 ounce lemon juice, fresh
· 1 teaspoon Egg white, beaten

STEPS

· Combine sugar and water in a saucepan and bring to a boil.
· After about two minutes of boiling, add the zest and the ginger, turn off the heat and place the syrup in a bowl to cool.
· When it's cold, strain it, then add the Pineapple puree, the lemon juice.
· Put it in the ice cream machine.
· Work it until it's smooth and add the egg white just before it's ready

CRANBERRY ORANGE MOCKTAIL

INGRIDIENTS

· 1 orange, zested
· 3 tablespoons fresh ginger, peeled and sliced
· 10 cup water
· 10 cup sugar
· 32 ounces cranberry juice cocktail, chill
· 28 ounces apple cider, chilled
· I liter club soda
· 11/2 cups dark rum
· 1 orange, halved and sliced
· 18 to 20 whole cranberries
· Filtered water

STEPS

· 1 day in advance, into a 4-cup ring mold, pour filtered water until 3/4 inches deep and freeze. Remove frozen mold and place 6 to 7 orange slices end to end on top of lee.
· Top the center of each slice with 3 cranberries grouped together. Add more water to cover, adjusting fruit so evenly spaced and freeze for a minimum of 6 bours.
· Bring the orange zest, cinnamon sticks, cloves, ginger, water, and sugar to a boil in a small heavy saucepan, stirring until the sugar has dissolved. Reduce the heat and then simmer, covered, 5 minutes. Remove from the heat and let steep, uncovered, for 1 hour.
· Strain through a fine-mesh sieve into a bowl, discarding the solids.

SERVING

Combine the remaining ingredients with the spiced syrup in a punch bowl and stir. Add ice ring before serving.

Methodology for Sensory Evaluations

Sensory analysis is a scientific discipline that applies principles of experimental design and statistical analysis to the use of human senses for the purposes of evaluating consumer products. The discipline requires panels of human assessors, on whom the products are tested, and recording the responses made by them. Wikipedia (2016).

Sensory evaluation for the turmeric and cloves are done using effective testing through the design of a structured questionnaire to carefully selected panels of personal recruited for this type of testing after consumption.

The questionnaire consist of the following structured sensory evaluation firm as shown below

Direction; click one rating for each of the following:

appearance, taste/flavor, texture/consistency, aroma /smell and overall acceptability.

	S/No
	Rating scale
	appearance
	Taste/Flavour
	Texture/Consistency
	Aroma/Smell
	Overall Acceptability

	1
	Excellent
	
	
	
	
	

	2
	Very good
	
	
	
	
	

	3
	Good
	
	
	
	
	

	4
	Fair
	
	
	
	
	

	5
	Poor
	
	
	
	
	


CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

4.1 
INTRODUCTION
The research Sensory Evaluation questionnaire were distributed to some randomly selected staff and students of the hospitality department in Kwara State Polytechnic, Ilorin. A total of thirty (30) questionnaires were fully answered and returned back to the respondents after affective testing of the Turmeric and Cloves

4.2 
DATA ANALYSIS AND RESULTS
The following data were presented and analyzed. Data presentation were made under two sub-headings, Section A and Section B. Section A consist of demographic characteristics of respondents while Section B consist of main Sensory evaluation data analysis.

SECTION A: DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS

The following demographic data are analyzed in this research project based on the responses received from the administered questionnaire:

TABLE 4.1: SEX OF RESPONDENTS

	SEX
	FREQUENCY
	PERCENTAGE %

	Female
	24
	70

	Male
	6
	30

	Total
	30
	100%


Source: Field Survey, 2025
The table 1 above shows that 24 respondents representing 70% of the respondents are Female while the remaining 6 respondents representing 30% are Male.

TABLE 4.2: AGE OF RESPONDENTS

	AGE
	FREQUENCY
	PERCENTAGE %

	Under 25 years
	6
	30

	26-39
	21
	55

	40-59
	3
	15

	60 and above
	0
	0

	Total
	30
	100%


Source: Field Survey, 2025
The table 2 above shows that 6 respondents representing 30% are under 25years. 21 respondents representing 55% are 26-38 years, 3 respondents representing 15% are 40-59 years while no respondent is 60 years and above.

TABLE 4.3: EDUCATION QUALIFICATION

	EDUCATIONAL QUALIFICATION
	FREQUENCY
	PERCENTAGE %

	OND/NCE
	14
	46.66

	HND/BSC
	14
	46.66

	MSC
	2
	6.68

	PHD
	-
	-

	Others 
	-
	-

	Total
	30
	100%


Source: Field Survey, 2025
The table 3 above shows that OND/NCE are 14 respondents ie 46.66%, HND/BSC are 14 respondents i.e 46.66%, while MSC are 2 respondents i.e 6.68%. No holder of PHD or Others qualifications.

TABLE 4.4: MARITAL STATUS

	STATUS
	FREQUENCY
	PERCENTAGE %

	Single 
	26
	80

	Married 
	4
	20

	Total
	30
	100%


Source: Field Survey, 2025
The table 4 above shows that respondents that are single are 26 respondent's ie 80% and those that are married are 4 respondents i.e. 20%.

SECTION B: SENSORY EVALUATION DATA ANALYSIS

The following statistical results are obtained from the analysis of the Sensory evaluation data analysis questions as structured in the administered questionnaire:

TABLE 4.5: APPEARANCE OF CLOVES AND TURMERIC IN DISHES AND DRINKS

	RESPONSE
	FREQUENCY
	PERCENTAGE %

	Excellent 
	-
	-

	Very Good
	26
	80

	Good
	4
	20

	Fair 
	-
	-

	Poor
	-
	-

	Total
	30
	100%


Source: Field Survey, 2025
The table 5 above simply shows that No respondent rated the appearance of experimental Turmeric and Cloves excellent. However, 26 respondents representing 80% of the total sensory evaluators rated the Turmeric and Cloves Very Good while 4 respondents representing 20% of the total sensory evaluators rated the Turmeric and Cloves Good. No respondent rated the appearance of experimental Turmeric and Cloves fair or poor.

TABLE 4.6: TASTE/FLAVOUR OF TURMERIC AND CLOVES IN DISHES AND DRINKS

	RESPONSE
	FREQUENCY
	PERCENTAGE %

	Excellent 
	12
	40.3

	Very Good
	10
	32.66

	Good
	6
	20.36

	Fair 
	2
	6.68

	Poor
	-
	-

	Total
	30
	100%


Source: Field Survey, 2025
The table 6 above shows that 12 respondents representing 40.3% of the total sensory evaluators råted the Taste/Flavour of experimental Turmeric and Cloves excellent. However, 10 respondents representing 32.66% of the total sensory evaluators rated the Turmeric and Cloves Very Good while 6 respondents representing 20.36% of the total sensory evaluators rated the Turmeric and Cloves Good. Also, 2 respondents representing 6.68% of the total sensory evaluators rated the Turmeric and Cloves fair while No respondent rated the Taste/Flavour of experimental Turmeric and Cloves poor. 

TABLE 4.7: CONSISTENCY OF TURMERIC AND CLOVES IN DISHES AND DRINKS

	RESPONSE
	FREQUENCY
	PERCENTAGE %

	Excellent 
	1
	5

	Very Good
	6
	30

	Good
	20
	50

	Fair 
	3
	15

	Poor
	-
	-

	Total
	30
	100%


Source: Field Survey, 2025
The table 7 above shows that I respondent representing 5% of the total sensory evaluators rated the Consistency of experimental Turmeric and Cloves excellent. However, 6 respondents representing 30% of the total sensory evaluators rated the Turmeric and Cloves Very Good while 20 respondents representing 50% of the total sensory evaluators rated the Turmeric and Cloves Good. Also, 3 respondents representing 15% of the total sensory evaluators rated the Turmeric and Cloves fair While No respondent rated the Taste/Flavour of experimental Turmeric and Cloves poor

TABLE 4.8: SMELL/AROMA OF TURMERIC AND CLOVES IN DISHES AND DRINKS

	RESPONSE
	FREQUENCY
	PERCENTAGE %

	Excellent 
	15
	50

	Very Good
	11
	30

	Good
	1
	5

	Fair 
	3
	15

	Poor
	-
	-

	Total
	30
	100%


Source: Field Survey, 2025
The table 8 above shows that 15 respondent representing 50% of the total sensory evaluators rated the Smell/Aroma of the experimental Turmeric and Cloves excellent. However, 11 respondents representing 30% of the total sensory evaluators rated the Turmeric and Cloves Very Good while 1 respondents representing 5% of the total sensory evaluators rated the Turmeric and Cloves Good. Also, 3 respondents representing 15% of the total sensory evaluators rated the Turmeric and Cloves fair while no respondent rated the Smell/Aroma of the experimental Turmeric and Cloves poor.

TABLE 4.9: ACCEPTABILITY OF TURMERIC AND CLOVES IN DISHES AND DRINKS

	RESPONSE
	FREQUENCY
	PERCENTAGE %

	Excellent 
	2
	10

	Very Good
	18
	40

	Good
	6
	30

	Fair 
	4
	20

	Poor
	-
	-

	Total
	30
	100%


Source: Field Survey, 2025
The table 9 above shows that 2 respondent representing 10% of the total sensory evaluators rated the acceptability of the experimental Turmeric and Cloves excellent. However, 18 respondents representing 40% of the total sensory evaluators rated the Turmeric and Cloves Very Good while 6 respondents representing 30% of the total sensory evaluators rated the Turmeric and Cloves Good. Also, 4 respondents representing 20% of the total sensory evaluators rated the Turmeric and Cloves fair while no respondent rated the Smell/Aroma of the experimental Turmeric and Cloves poor.

TABLE 4.10: RECOMMENDATION OF TURMERIC AND CLOVES IN DISHES AND DRINKS

	RESPONSE
	FREQUENCY
	PERCENTAGE %

	Excellent 
	2
	10

	Very Good
	15
	50

	Good
	11
	30

	Fair 
	2
	10

	Poor
	-
	-

	Total
	30
	100%


Source: Field Survey, 2025
The table 10 above shows that 2 respondents representing 10% of the total sensory evaluators rated the Recommendation of experimental Turmeric and Cloves excellent. However, 15 respondents representing 50% of the total sensory evaluators rated the Turmeric and Cloves Very Good while 11 respondents representing 30% of the total sensory evaluators rated the Turmeric and Cloves Good. Also, 2 respondents representing 10% of the total sensory evaluators rated the Turmeric and Cloves fair while no respondent, rated the recommendation of the experimental Turmeric and Cloves poor.

CHAPTER FIVE

SUMMARY CONCLUSION AND RECOMMENDATIONS

5.1
Summary

This research examined the utilization and the benefits of turmeric and cloves in dishes and drinks, in which some drinks and dishes are chosen. From the data gathered from the respondents its shows a that turmeric and cloves are very good in dishes and drinks. Furthermore, the appearance of turmeric and cloves in dishes and drink is very acceptable.

Also, the health benefits of turmeric and cloves in human health cannot be overemphasized as it is it is a natural antiseptic and antibacterial agent, useful in disinfecting cuts and burns, When combined with cauliflower, it has shown to prevents prostate cancer and stop the growth of existing prostate cancer, preventsed breast cancer from spreading to the lungs in mice, may prevents melanoma and cause existing melanoma cells to commit suicide, reduces the risk of childhood leukemia, natural liver detoxifier, prevents and slow the progression of Alzheimer's disease by removing amyloyd plaque buildup in the brain, prevents metastases from occurring in many different forms of cancer, a potent natural anti-inflammatory that works as well as many anti-inflammatory drugs but without the side effects, shown promise in slowing the progression of multiple sclerosis in mice, a natural painkiller and cox-2 inhibitor, aid in fat metabolism and help in weight management, long used in Chinese medicine as a treatment for depression, Because of its anti-inflammatory properties, it is a natural treatment for arthritis and rheumatoid arthritis.

5.2
Conclusion

Tumeric

So far, the view of above fact is concerned, it can be concluded that Curcuma longa (Turmeric) has been in use since times immoral to treat wide range of ailments. It has been subjected to quite extensive phytochemical, experimental and clinical investigations. Turmeric has broad spectrum beneficial usage which shows Anti- inflammatory, Anti-allergic, Anti- hypertensives, Anti-septic, Anti-oxidant, Anti- coagulant, Anti-diabetic, Anti-microbial, Anti-ulcer, Anti-fertility and Wound bealing activities. A precise understanding of effective dose, safety, and mechanism of action is required for the rational use of turmeric in the treatment of human diseases. Phytochemical analysis of turmeric has revealed a large number of compounds, including starch, protein, vitamins volatile oils, essential elements curcumin and curcuminoids which have been found to have numerous potent pharmacological properties. This review will provide new drive to deploy Turmeric as curative and preventive measure.

Turmeric has been traditionally recognized in India as a flavorful, colorful condiment, and as an Ayurvedic medicine to improve appetite, act as a carminative, and treat gallstones and other biliary problems, as well as dyspepsia. It is a traditional remedy in India, China, and other Southeast Asian countries to treat asthma and colds, and is applied as an ointment, paste, or poultice for scabies, boils, bruises, insect bites, and other skin lesions. Turmeric is given orally for many other conditions, including menstrual problems, pain, epilepsy, respiratory tract infections, bleeding, diarrhea, jaundice, and rheumatic disorders. More recently, it has gained a reputation as an anti-inflammatory agent, a treatment for hypercholesterolemia, an antioxidant, and a cancer preventative, and is claimed to prevent cardiovascular and other degenerative changes of aging. Claims also are made for its value in allergy. AIDS, cataracts, and other diseases. Curcumin is added to foods such as butter and margarine to prevent oxidation and to improve the color. Turmeric is a valued spicy condiment that has been traditionally used to improve digestion and to treat dyspepsia and inflammatory disorders. Turmeric and its major component, curcumin, are also promoted as antioxidants; cancer, HIV, and hypercholesterolemia treatments; and cardiovascular disease preventatives. However, controlled clinical trials are either lacking for these indications or have not shown convincingly positive results. A clinical benefit has not been demonstrated for peptic ulcer disease, and one study was inconclusive for dyspepsia. Controlled trials for arthritis and inflammation also do not adequately demonstrate beneficial effects. Other uses have not been evaluated in controlled clinical trials.

Cloves
Based on the information presented, it could be concluded that clove represents a very interesting plant with an enormous potential as food preservative and as a rich source of antioxidant compounds. It's proved biological activities suggest the development of medicinal products for human and animals uses and confirm why this plant has been employed for centuries

5.3 
Recommendations

The study recommends that:

· The general public should be enlighten on the benefits of utilization of turmeric and cloves in diets
· The planter (farmer) should try as much as possible to grow more turmeric and cloves plants that will circulate to the entire consumer
· The farmers should employs a modern ways in which cloves and turmeric can be planted and harvested within a short period of time as it will helps if there is scarcity of the plants
· The government should organize seminar/ workshop on new ways to grow the plant and educate the planters (farmers) on modern ways to plant it without stress.
· More research should be done on the utilization and benefits of turmeric and cloves in diets. 
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