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                                              Abstract 
Plant phytochemicals have been reported to prolong life by their protections against numerous human health and metabolic conditions. Cashew plant, being a potential source of bioactive compounds, has the ability to ameliorate various lifestyle related diseases. In the present study fruit extracts from Anacardium occidentale L, were analysed for their phytochemical and antibacterial properties. The antibacterial activity of methanol extract of Anacardium occidentale L (cashew apple extract) against Streptococcus pyogenes, Micrococcus luteus, Salmonella typhimurium, Entrococcus faecali and Bacillus cereus were investigated using the agar diffusion method. The result obtained showed that cashew apple extract gave the widest zone of inhibition against one of the five test organisms at the concentration of 1 mg/disk. However, Salmonella typhimurium was more sensitive to the extract. The phytochemical screening indicated the presence of total phenolic content (405.54±27.50 mg/g), total flavonoids (2.378±0.38 mg/g), and tannins (33.17±3.96 mg/g) in the cashew apple extract which confirm its inhibitory activities against the test organisms. This therefore, supports the traditional medicinal use of Anacardium occidentale L in the treatment of bacterial infections. 

            





                                    CHAPTER ONE

1 .0 INTRODUCTION
Traditional medicinal plants have the ability to synthesize a wide variety of chemical compounds that play a major role in primary health care as therapeutic remedies. In addition to this, they serve as alternative sources for western medicines that are expensive, synthetic and as consequence, may have adverse side effects [1]. In our laboratory, various medicinal plants such as Moringa oleifera, Ficus benghalensis, Brassica oleracea and Morus indica (MI) varieties have been screened for their proximate composition, phytochemical profile [2], antioxidant [3], anti-hypercholesterolemic [4], antimutagenic [5], anti-diabetic [6], antimicrobial [7] and protease activities in both in-vitro and ex-vivo models[8]. Anacardium occidentale L. belongs to the family Anacardiaceae. It is one of the most important plantation crops in India, Brazil, Nigeria and Vietnam. However, the edible cashew apple has high nutritive values such as high vitamin C, minerals such as calcium, phosphorus, iron [9]. The cashew apple has found to have several applications in food industries and in breweries. It can be eaten as such and also as juice, pulp, wine [10-11]. Phytochemicals and its biological activities of a plant have been found to be affected by seasonal variation, maturity and environment factors [12]. Although various studies have been carried out on the phytochemical constituents in cashew plants, not much attention has been paid to the variation in the phytochemicals that appear in the different parts especially fruit of these plants. Therefore, the objective of this study was to determine the phytochemical and antibacterial properties of cashew apple extract. This will contribute to the knowledge based on the application of these extract as ingredients in developing nutraceuticals and functional foods for the potential treatment against pathogenic bacteria.
 1.2 STATEMENT OF THE PROBLEM
Today people are troubled because of the way various diseases and sickness are sprung up. The only seemingly major way out is to use modern hospitals for both protection and control. This is treatment using synthetic drugs which are very much expensive, most of the time with negative side effects and not readily available. 
1.3 JUSTIFICATION OF STUDY
Several studies undertaken on use of plant-derived compounds use as alternatives to synthetic drugs have established that cashew has medicinal values. These activities are linked to the types of photochemicals/ mineral present in the plant. It was on the basis of this that this study was taken with the aim and objectives stated below
1.4 AIM 
The research aimed at monitoring the Phytochemical content and antimicrobial activity of stem bark of cashew plant
1.5 OBJECTIVE OF THE RESEARCH
The objective of the research were to
I collection and preparation of sample
Ii determination of phytochemical content
Iii determination of antimicrobial activities on selected microorganism




                           CHAPTER TWO

2.0 LITERATURE REVIEW

The cashew tree (Anacardium occidentale L.) is indigenous to Brazil and is an evergreen nut-bearing tropical plant that grows in latitude 15° north and south of the equator. It is a multipurpose tree crop with great economic importance to third world countries including Benin Republic, Brazil,Cote d’Ivore, Guinea Bissau, Ghana, India, Mozambique, Nigeria, Philippines, Sri Lanka, Tanzania and   Vietnam.   Morphologically,   the architecture of cashew tree makes it a foremost tree crop for reclaiming land area to enhanced productivity, through the prevention of desertification and soil erosion. The drought resistant, evergreen cashew tree is economically grown for its nut, apple and wood. Products derived from the nuts include the world’s highly delighted roasted kernel snacks, kernel oil, cashew nut shell liquid, and from the apple: juice, jam and alcohol among others.
 
Cashew wood is also used for furniture and fishing boats. Of all, cashew nut is the most economic part of the cashew tree providing foreign exchange earnings for producer countries. In Nigeria cashew nuts exports represent 7 to 8% non-oil export earnings. The estimated export value varies from US$ 25 to 35 million annually (7). Cultivation and processing activities in cashew provides employment and income generation for women and smallholder farmers in Nigeria (34). It supplements the income of about 50,000 farmers and an additional 55,000 people employed down its’ value chain (5) as harvesters, transporters, processors, marketers, exporters etc. Women are particularly involved in the cashew sub-sector more than in any other cash crop of the nation.
 
Although cashew was introduced into Nigeria more than 400 years ago, extensive cultivation started only in the early 1950’s. From 1965 to 1990 cashew production was relatively static at 25,000 tonnes with estimated land area of 50,000 ha in 1990. Currently, cashew cultivation has spread to about 27 states of the country and in the past 12 years, production has increased almost thirty-fold from 30,000 MT in 1990 to 836,500 MT in 2012 from estimated land area of 366,000 ha (13).
 
The many importance of cashew makes it a topmost tree crop for intensive research. Breeding activities on Cashew in Nigeria started with germplasm introductions, followed by evaluations, selections, and release of identified superior varieties to farmers (19). Other research areas included assessments of morphological and molecular characteristics, ploidy status, reproductive biology, development of improved technology for large-scale production of value added cashew products, formulation of comprehensive farm management practices, soil and mineral requirements assessments and effective strategies for pest and disease control (8). Attempts have also been made to develop rapid methods of propagation, including budding, grafting, marcotting and tissue culture protocols for mass multiplication (Aliyu,  2000, 2001, 2005). Efforts in these directions have broadened knowledge on cashew as a crop and contributed to enhancing its productivity. Presently however, increase in cashew production in Nigeria is attributed to increase in cultivated area, rather than to increase in yield per hectare. Moreover, plantings materials are usually unimproved open pollinated seed nuts that do not breed true to type. There is therefore the need to step up research to produce cashew varieties with improved yields and quality as well as standardise effective propagation techniques to clone them.
 It is noteworthy to remark here that the Nigerian cashew nuts sell at a discount in the world market in the region of 20 to 30% (8). Among the limiting factor  for  good pricing of Nigerian cashew includes: Low quality, small nut and kernel size, and more importantly poor kernel peelability (that is, the difficulty in the removal of the testa from the kernel) which adds more to the cost of processing. Poor peelability may possibly be resulting from the single or complex effect of poor harvest, poor post harvest handling, abiotic factors or inherent genetic composition of the Nigerian cashew. Understanding the cause(s) of this problem would be a relevant research pursuit.
 Biologically, Analeptes trifaciata (cashew stem girdler) and shoot wilt disease have been identified to cause significant yield reduction of cashew in Nigeria. Identification of effective control measure for this pest and disease is a requisite for enhanced cashew productivity in Nigeria.
 Considering the significance of cashew in the livelihood and economy of the nation, a concerted research effort on improving nut quality and increasing production per land area is key. While this may change the place of Nigeria productivity status globally, it will also impact on local processing and consumption. The current status of Nigeria cashew production, research efforts, achievements, constraints and areas of possible improvement are hereby discussed.

2.1  BOTANY AND TAXONOMY OF ANACARDIUM OCCIDENTALE L.Cashew (Anacardium occidentale L.) belongs to the order Sapindales, family Anacardiaceae and genus Anacardium. The Anacardiaceae family consists of about 75 genera and 700 species (19). Botanically, the Anacardiaceae includes primarily trees and shrubs with resin canals, resinous bark and clear to milky exudates.  The trees or shrubs have alternate, often trifoliate or pinnate leaves. Flowers are generally not highly conspicuous and can either be unisexual or bisexual. Only one carpel matures, forming a drupe (a fleshy fruit with a stoney seed). In some cases, the drupy fruits produce an irritant called urushiol. Cashew is related to Mango (Magnifera indica L), Pistachio (Pistacia vera L), Poison ivy (Toxicodendron rydbergii) and Poison oak (Toxicodendron diversilobum) which are also in the Anacardiaceae family. In the genus Anacardium, nine species are identified under numerical taxonomy (Mitchell and Mori, 1987). These include Anacardium corymbosum Barb.Rodr.p, Anacardium excelsum L., Anacardium giganteum (Bertero & Balb. ex Kunth) Skeels, Anacardium humile Hance ex Engl., Anacardium microcarpum A.St.-Hil.,,ppp, Anacardium nanum A.St.-Hil., Anacardium negrense Pires & Froes, Anacardium occidentale L. and Anacardium spruceanum Benth. ex Engl.  Of all, only cashew (A. occidentale) is of economic importance because of its edible apple and nutritious kernel.

2.2 CASHEW CENTRE OF ORIGIN AND SPREAD
 Cashew originated in Latin America, specifically North-eastern Brazil (27). Portuguese explorers introduced it to the tropics of Asia and Africa from where it spread into other parts of the world.  At present, cashew is produced in 32 countries of the world with sufficient warm and humid climate. The main producers however are Brazil, Benin Republic, Cote d’Ivore, Ghana, Guinea Bissau, India, Mozambique, Nigeria, Philippines, Srilanka, Tanzania and Vietnam.
 
2.3 CASHEW IN NIGERIA
 Cashew was introduced into Nigeria by the Portuguese traders around the 16th century (39). It was first planted in Agege, Lagos State, from it spread to a few other parts of the country through transfer of nuts by man. For over 400 years after introduction, cashew trees were exploited mainly for apple; no commercial value was attached to the nuts (20). Many of the trees flourished in the wild while being utilised for aforestation and erosion control scheme particularly in the escarpment areas of Udi in Anambra state. The first commercial cashew planting in Nigeria was in the mid 1950 at Ogbe, Oji, Udi and Mbala by the defunct Eastern Nigeria Development Corporation (ENDC) and Iwo, Eruwa and Upper Ogun by the defunct Western Nigeria Development Corporation (WNDC) (9). These plantations were established with introduced Indian cashew varieties. Progress in the cashew industry then was low due to general neglect and poor management of the plantations. With the involvement of private entrepreneurs, Federal and State Governments, and affluent farmers more nuts were obtained in 1978, 1980 and 1982 from India, Tanzania, Mozambique and Brazil to broaden the cashew genetic base of the country. Today, cashew cultivation has spread to almost all the states of Nigeria with increased processing, shipping and exporting activities. The major Cashew growing areas in the different parts of Nigeria in the order of the level of productivity with respect to the different regions of the country are: Enugu, Abia, Imo, Anambra, Ebonyi and Cross River States in the east and southern  part, Oyo, Osun, Ondo, Ekiti and Ogun States in the western part, Kwara, Kogi, Nassarawa, Benue, Taraba, Niger, Federal Capital Territory (Abuja), Kaduna and Plateau in the Middle Belt and Sokoto and Kebbi States in the North-western of the country (42). It is noteworthy that the majority of export quality nuts come from the Western and Eastern parts of the country.

 

2.4 ROLE AND USES  OF CASHEW PLANT

2.4.1 ROLE OF CASHEW NUTS IN HEART DISEASES

As nuts have been selected that they are not suitable food due to their high-fat substance. But recent studies suggest that nuts might be beneficial for the heart. About 66% of cholesterol comes from the liver, not from food, its creation being animated by soaked fat. Soaked fat itself can be dangerous for the heart. Soaked fats are discovered prevalently in synthetic items, including dairy items. However, people can reduce their cholesterol level by using food containing low-soaked food and more unsaturated fats. Recently, tree nuts have been developing a great medical advantage. For example, previous studies from epidemiological and clinical
examinations have shown that tree-nut is helpful for the heart diseases.

Cashew part that is less in soaked fat and more in monounsaturated fat lessens the general degrees of cholesterol and low-density lipoproteins (LDL) - the claimed "bad cholesterol" that prompts coronary disease and builds high-density lipoproteins (HDL), hence assisting in making the heart more sound [7]. The Cashew part contains fiber, carrying more fiber into the diet brings down the level of cholesterol and the danger of heart disease prominently, which is known as
heart nibble. The fiber in the digestive tract lessens the assimilation of cholesterol from food consumption. Ordinary use of these nuts, as a feature of a low-soaked fat eating routine, can bring down the danger of coronary disease overall by advantageously influencing the cholesterol levels in blood and can reduce the risk of having a subsequent respiratory & cardiovascular failure[8].

2.4.1 CASHEW NUTS FOR DIABETES :
Daily utilization of food that is rapidly increasing the sugar level in the blood leads to developing heart diseases and diabetes as Cashew nuts contain high mono saturated fat that is beneficial for decreasing the blood glucose level and increase insulin production. Thus, diabetes can be managed by cashew pieces. They are essential for type 2 diabetes. They are lower in sugar and higher in fiber; when these factors are combined, they decreased the blood glucose level and prevent the development of type 2 diabetes [9].

2.4.2 CASHEW NUTS FOR RHINITIS:
As Cashew parts are rich in vitamin B, an ordinarily occurring cell strengthening which has invulnerability high power. Consequently, burning through cashew parts during winter and cold season will improve an
individual’s insusceptibility [10].

2.4.3 CASHEW NUTS FOR OBESITY:Harvard University declared that a healthy food contains copious fat from the nuts of tree and olive oil has a strong agent for weight reduction as a small calorie, kept for a low eating regimen and a great benefit for weight reduction [11]. These nuts are rich in supplements and fiber that they will, in general, fulfill appetite on less energy than other snacks [12]. Cashew extract causes significant reduction in total cholesterol, triglycerides, LDL and VLDL cholesterol [13].

2.4.4 PROTECTION FROM CANCER:
This disease can likewise get destroyed from nuts. Selenium - rich cashew bits are helpful for lung, liver, skin, cerebrum, and gastrointestinal malignancy. Due to significant fiber content likewise assists with fighting malignancy. They act as an antioxidant and prevent the growth of cancer cells by removing the free radicals from the body. A class of flavonoids called Proanthocyanidins fight tumor cells and prevents them from further division. High copper content and proanthocyanidins in cashew nut fight copper content in cashew helping to prevent colon cancer [14].

2.4.5 EYE PROTECTION:
Today’s women are
selecting to work at home by using mobile phones and laptops continuously, which damage their eyes. Zeaxanthin is a pigment that is present in Cashew, by the consumption of Cashew, will protect the retina from damaging the UV rays and hence protects the eye.

2.4.6 FOR SKIN:
We all want fresh, flawless, and glowing skin and avoid cosmetic products for damaged skin. By eating a few Cashews daily, we can be protected from acne and damaged skin. This is the most beneficial effect of Cashew nut for charming and glowing skin[15-22]

2.4.7 HELPFUL FOR AGEING:
Vitamin E has extra ordinary boosting power. A new investigation conducted on 65 years old people found that Vitamin E supplementation appeared to stop the decrease in insusceptibility related to aging. 100g of cashew pieces contain 46mg of Vitamin E, in this way protecting from aging as cashew contains free radicals that keep the body free from wrinkles and lines in the face. Cashew is used in skin remineralization and in the treatment of premature aging [23].

2.4.8 RENAL ROLE:
Potassium is an essential element to protect the human renal system. As it contains sodium and potassium, so, it can be used to treat dehydration and essential minerals, which are suitable for the kidneys. 28.35gm of cashew portion gives 0.00015kg of potassium. Potassium is a common mineral is acquire on a regular basis excepts from delicate coconuts and cashew nuts [13-17].

2.4.8 ROLE IN DIGESTIVE DISORDERS:
Cashew contains 1.30% fiber. Dietary fiber is beneficial for stomach-related issues. It maintains water, soothes the stool, and removes the blockage. Thus, it is beneficial for hemorrhoids, varicose veins, hiatal hernias, and diverticulosis.


2.4.9 CASHEW FOR BONES AND NEURALGIA:

About 22.3% of magnesium is present in one-fourth cup of cashews. It contains calcium, magnesium which are essential for nerve and muscle tone. It acts like a natural calcium channel blocker that keeps calcium from rushing into the nerve cell and enacting the nerve. By regulating the calcium entrance, that will keep the nerves loose.
Recent studies have shown that magnesium decreases the recurrent attack of headache, lowers the circulatory strains, cardiovascular failures, manages hormonal influences in women during menopause, and lowers the seriousness of Asthma [38].

2.5 ROLE OF CASHEW KERNEL:
Cashew kernels are purified from raw cashew. These are soft, white, and meaty but change the color and taste upon roasting. They are attached with shells and classify them carefully by food companies around the world. These are dried to lose the skin and then peeled off [18]. Cashew part contains protein (18.22g), carbohydrates (27.13g), and fat (46.92g) per 100g. These have lower fat content than other nuts containing oleic acid, which is essential for the cardiovascular system [29].
The lipid parts of Cashew are rich in unsaturated fats, which include oleic
Acid and polyunsaturated fats. This is free from cholesterol and contains a fixed amount of  monosaturated fat, which is best for lowering the cholesterol level [40]. However, cashew has the most powerful benefits for health, including heart, nerve functioning, and muscle, maintain bone strength and oral health. These are good source of vitamins and dietary fats, which are good for our health to absorb fat-soluble vitamins [21].
These are classified into three types; white/scorched wholes, pieces, and splits. They are low in sugar and rich in proteins, fibers, and healthy fats. They also contain important minerals and vitamins like calcium, magnesium, and copper, which are essential for the production of energy, brain health, immunity, and strengthen the bone. In addition, it contains calcium, phosphorus, copper, zinc, iron, magnesium, and sodium. As Cashew parts give the energy of 611KCals/100g, and this is an equal amount that of almond (612Kcal/100g). In addition, it contains minerals like
Calcium, Phosphorus, Sodium, Potassium, Magnesium, Iron, Copper, Zinc, and Manganese. It is  highly rich in starch. Oligosaccharides of cashew part are, for the most part, galactosyl sucrose.
These kernels give an oil that can be used as a mechanical and chemical antidote for irritant poison [22].

2.6 CASHEW APPLE:
This is the fruit of cashew tree. It is red or orange in color. These are rich in vitamin C, so can be used for diseases that can be developed due to the deficiency of vitamin C, like for skin. These are preserved in glass jars. Cashew apple is a pseudo-organic product that is a delicious natural and nutritious. The fleshy part of cashew is known as cashew apple. These contain sugars, tannins, phenols, amino acids, ascorbic acid, minerals and fiber. The cashew apple has a sweet flavor having delicate skin. Cashew apple gives an anti-scorbutic property. Hence the juice of this apple can be used as diuretic, for the treatment of renal diseases, and for cholera. Cashew apple juice can be used for pharyngitis and chronic dysentery. The brandy of cashew apple can be used to relieve the pain in Neuralgia and rheumatism. The amount of ascorbic acid, solvent solids, decreasing sugars and all out acids were found to change among outskirts and focus of the cashew apple. As Cashew apples are rich in amino acids that has a property like aspartic acid, alanine, proline, leucine, and glycine [23].

2.7 CASHEW GUM:
Cashew gum (CG) is a biopolymer extracted from the exudate of
Anacardium occidentale, a typical tree of Brazil's north eastern locale. The gum chain is made out of galactose (72%), with side-chains of arabinose (4.6%), glucose (14%), rhamnose (3.2%) and uronic acid (4.7%). CG properties were discovered to be like those of gum Arabic. Fundamental oils are unstable, vanishing effectively, and can deteriorate when presented to light, heat or potentially pressure. The encapsulation of fundamental oils intends to safeguard and secure their useful properties, notwithstanding give a controlled delivery in a given medium. Nuts are energy-thick food varieties, for the most part because of their high fat substance. These food varieties are low in immersed saturated fats (SFAs) and high in unsaturated fats. Also, nuts contain large amount of fiber, folate, minerals, and cancer preventing agents. Because of their dietary creation, broad exploration has been completed on nuts and wellbeing results, for example, diminished danger of

Cardiovascular diseases and related risk factors like oxidativestress
And irritation, highncholesterol and diabetes. Considering the observed advantages of nut utilization on heart wellbeing, the US Food and Drug Administration (FDA) delivered a wellbeing guarantee perceiving that these food sources may diminish the risk of coronary diseases from the leafy
foods and utilized in culinary that point forward, nuts have been fused into rules for smart dieting in a few countries. Tree nuts are characterized as dry natural products with one seed in which the ovary divider turns out to be hard at development. Peanuts (Arachis hypogea), albeit organically
 delegated vegetables, have a comparable supplement profile to tree nuts and subsequently are normally remembered for this gathering.
Selenium is a fundamental micronutrient with cell reinforcement limit that guides in distinctive physiological cycles like invulnerable framework
Balance, substantial metal and xenobiotic detoxification, and thyroid
Chemical guidelines






















                                     CHAPTER THREE

MATERIALS AND METHODS 

3.1 Plant collection 
The stem bark samples of Anacardium occidentale was collected  from Kwara State Polytechnic Campus, Ilorin. The fresh and healthy bark were separated instantly and packed in a polyethylene bag. The samples were transported to the laboratory until processing. 

3.2 Preparation of samples 
The whole leaves samples of Anacardium occidentale tree were washed with natural water twice to eliminate dust and other foreign particles and to cleanse the leaves thoroughly and dried under sun for 10 days. The dry leave samples were grounded using mortar and pestle for 1 hour and a fine powdered sample was obtained. The whole leave powder samples of Anacardium occidentale were packed in a sealed plastic bottle until extraction. 

3.3 Extraction procedure 
Twenty five grams (25g) of the dried powder sample was mixed with 250ml 2- propanol, ethyl acetate and acetonitrile in a 500ml beaker respectively, stirred and then transferred into 500ml conical flask, tightly closed and left for 48 hours under room temperature, it was then filtered and the respective extracts were transferred into a round bottom conical flask and placed on water bath for evaporation at 480C. 

Reconstitution of extracts 
The crude extract obtained was weighed and dissolved in distilled water for both the phytochemical and inhibitory activity studies. 

3.4 Phytochemical Screening
 Phytochemical screening for qualitative detection of flavonoids, alkaloids, tannins, saponins, glycosides, terpenoids, reducing sugar and volatile oils was performed on the crude extract as described by Talukdar and colleagues15 with modifications. 

3.4.1Flavonoids 
4ml of extract solution was treated with 1.5 ml of 50% methanol solution. The solution was warmed and metal magnesium was added. To this solution, 5-6 drops of concentrated hydrochloric acid was added and red color was observed for flavonoids and orange colour for flavones 

3.4.2 Alkaloids
 2ml of extract was measured in a test tube to which picric acid solution was added. An orange colouration was observed for alkaloids. 

3.4.3 Tannins
 To a portion of the extract diluted with water, 3-4 drops of 10% ferric chloride solution is added. A blue color was observed for gallic tannins and green color for catecholic tannins. 

3.4.4 Saponins
 Saponins were detected using the froth test. 1g of the sample was weighed into a conical flask in which 10ml of sterile distilled water was added and boiled for 5 minutes. The mixture was filtered and 2.5 ml of the filtrate was added to 10ml of sterile distilled water in a test tube. The test tube was shaken vigorously for about 30 seconds. It was then allowed to stand for half an hour. Honeycomb froth was observed for saponins.

3.4.5 Glycosides 
25ml of dilute sulphuric acid was added to 5ml extract in a test tube and boiled for 15 minutes, cooled and neutralized with 10%NaOH, then 5ml of Fehling solution added. A brick red precipitate was observed for Glycosides.

3.4.6 Terpenoids 
Four milligrams of extract was treated with 0.5 ml of acetic anhydride and 0.5 ml of chloroform. Then concentrated sulphuric acid solution was added slowly and red violet color was observed for terpenoid.

 3.4.7 Reducing Sugars 
To 0.5ml of plant extracts, 1ml of water and 5-8 drops of Fehling’s solution was added and heated over water bath. Brick red precipitate was observed for reducing sugars. 

3.4.8 Volatile oils 
2ml of extract was shaken with 0.1ml dilute NaOH and a small quantity of dilute HCl. A white precipitate was observed for volatile oils.



3.5 Source of microorganisms 
The organisms used were Klebsiella spp, Escherichia Coli, Salmonella spp and Staphylococcus aureus. The organisms were obtained from the Microbiology Unit of Laboratory Science Department, Federal Medical Centre, Keffi. 

3.6.1 Preparation of culture media
The media used in this work was Muella-Hinton agar. The media were prepared according to manufacturer’s direction. The media were sterilized by autoclaving at 1210C for 15 minutes before use. 

3.6.2 Preparation of Stock solution 
Stock solution (50mg/ml) of the plant extract was prepared by dissolving 100mg of each extract in 2ml of sterile normal saline. 

3.6.3 Preparation of Control 
Positive control (4mg/ml) was prepared by dissolving 200mg of ciprofloxacin in 50ml sterile normal saline of ciprofloxacin and normal saline as a negative control. The same concentration of the control was used throughout the research.

3.6.4 Preparation of Inoculum
 Inoculums were prepared by direct colony suspension where a small volume of sterile normal saline was poured into a McCartney bottle to which general colonies of the test organisms taken directly from the plate, was emulsified and the suspension adjusted to match the 0.5 McFarland standard which has similar appearance of an overnight broth culture by adding normal saline. 

3.7 Preparation of McFarland Turbidity Standard
 McFarland standards are used as turbidity standards in the preparation of bacterial suspensions so that the number of bacteria will be within a given range. 0.5 McFarland standard is prepared by mixing 0.5 ml of 1.175% barium chloride dehydrate (BaCl2•2H2O), with 99.5 ml of 1% sulphuric acid solution (H2SO4) to form a barium sulphate precipitate, which causes turbidity in the solution. A small volume of the turbid solution was transferred to McCartney bottle of the same type that was used to prepare the test and of control inocula. This was stored in a steriledark room temperature. Exactly 0.5 McFarland gives an equivalent approximate density of bacteria 1x10-8 cfu16 . 

3.8 Serial Double Dilutions of the Plant 
Extracts Serial double dilutions of the plant extracts were carried out by adding 1ml of normal saline (stock solution) at each serial dilution. Five concentrations were prepared from the stock solution in the order of 25mg/ml, 12.5mg/ml, 6.25mg/ml, 3.125mg/ml and 1.5625mg/ml were prepared respectively in five different McCartney bottle and left in a sterile environment. 

Determination of Antimicrobial Activity 
The  activity of the antimicrobial  leaf extracts was determined using cup-plate diffusion method following the known procedure. A pasteur pipette was used to add 0.1ml of the suspension to an already prepared medium. A sterile swab stick was used to spread by streaking the organisms all over the surface of the medium and allowed to dry for about 5 minutes. Wells of 5mm in diameter and 6mm in length were made in the Mueller-Hinton agar using sterile cork borer. Exactly 0.1ml of each concentration (plant extracts, positive and negative controls) was introduced into each well on the medium and was allowed to stand in a sterile environment for about one hour for proper diffusion. It was thereafter incubated at 37°C for 24hrs. The sensitive bacteria grew everywhere except in areas around the holes in the medium. Then, antibacterial activity was assessed by measuring the diameter of the zone of inhibition. The antibacterial potential of the different extracts was evaluated by comparing their zones of inhibition. 



















                           CHAPTER FOUR

4.0 RESULTS AND DISCUSSIONS 

4.1 RESULTS
Table 1: The results of the phytochemical screening of different Annacadium occidentale leave extracts
	Phytoconstituents
	Ethyl acetatic extract 
	2-propanolic extract
	Acetonitrilic extractFlavonoidsFlavonoids

	Flavonoids
	+
	+
	+

	Alkaloids
	-
	-
	-

	Tannins
	+
	+
	+

	Saponins
	±
	+
	-

	Glycosides
	±
	+
	+

	Terpenoids
	+
	+
	+

	Reducing Sugar
	+
	-
	-

	Volatile Oils 
	±
	-
	+


-Absent, + Present, ±Weakly Present 

Table 2: Inhibitory activities of Ethyl acetate leave extract of Annacadium occidentale against some clinically important bacterial isolates 
	S.No
	Organism
	     Zones of inhibition (mm)/Concentration (mg/ml) 

	
	25
	12.5
	6.25
	3.125
	1.5625 
	NS
	C(4mg/ml)

	1
	Klebsiella spp 
	10
	8
	-
	-
	-
	-
	40

	2
	E. coli
	13
	10
	-
	-
	-
	-
	36

	3
	Salmonella typhi
	9
	8
	-
	-
	-
	-
	38

	4
	S. aureus
	9
	9
	-
	-
	-
	-
	30


- No inhibition; NS: Normal saline; C: Ciprofloxain


Table 3: Inhibitory activities of 2-propanol leave extract of Annacadium occidentale against some clinically important bacterial isolates
	S.No
	Organism
	     Zones of inhibition (mm)/Concentration (mg/ml) 

	
	25
	12.5
	6.25
	3.125
	1.5625 
	NS
	C(4mg/ml)

	1
	Klebsiella spp 
	12
	10
	10
	10
	9
	-
	40

	2
	E. coli
	14
	11
	11
	9
	-
	-
	36

	3
	Salmonella typhi
	13
	12
	10
	9
	9
	-
	38

	4
	S. aureus
	12
	12
	10
	10
	9
	-
	30


- No inhibition; NS: Normal saline; C: Ciprofloxain

Table 4: Inhibitory activities of Acetonitrile leave extract of Annacadium occidentale against some clinically important bacterial isolates 
	S.No
	Organism
	     Zones of inhibition (mm)/Concentration (mg/ml) 

	
	25
	12.5
	6.25
	3.125
	1.5625 
	NS
	C(4mg/ml)

	1
	Klebsiella spp 
	14
	12
	11
	10
	9
	-
	40

	2
	E. coli
	16
	14
	11
	9
	-
	-
	36

	3
	Salmonella typhi
	16
	13
	12
	10
	9
	-
	38

	4
	S. aureus
	18
	14
	12
	10
	-
	-
	30


- No inhibition; NS: Normal saline; C: Ciprofloxain



4.2 DISCUSSION
The phytochemical analysis of plant extracts using ethyl acetate, 2-propanol and acetonitrile was shown in Table 1. From the phytochemical analysis flavonids, tannins, glycosides and terpenoids were found in Anacardium occidentale in the solvents such as ethyl acetate, 2- propanol and acetonitrile. The ethyl acetatic extract of Anacardium occidentale showed the presence of reducing sugar and saponins were found in presence of ethyl acetatic and 2-propanolic extracts. Volatile oils were observed in ethyl acetatic and acetonitrilic extracts of Anacardium occidentale. The ethyl acetate, 2-propanol and acetonitrile all extract of Anacardium occidentale showed the absences of alkaloids. The result of this work indicates that the extracts of Anacardium occidentale have antibacterial properties when the extracts were tested on Klebsiella spp, Escherichia Coli, Salmonella typhi and Staphylococcus aureus was shown in Table 2, 3 and 4. The widest zone of inhibition was obtained with Staphylococcus aureus while Salmonella typhi showed a little zone of inhibition on ethyl acetatic extract shown in table 2. The difference in the zone of inhibition may be directly related to the susceptibility of each test organism to the cashew extracts. The factors responsible for this high susceptibility of S. aureus to the extract may be attributed to the solvent of extraction and secondary plant metabolites presence in the plant. Moreover, the positive control in each of the test organism was sensitive, given an average value of 25 mm in the entire tested organism. From this work, it is certain that the solvent of extraction affected the degree of antibacterial activity of the extracts. It was observed that the acetonitrilic extract of Anacardium occidentale gave the widest zone of inhibition (18mm) at the concentration of 25mg/ml and the least was observed on ethyl acetatic extract shown in table 4 and 4 respectively. This inhibitory activity of acetonitrilic extract showed how the extract liberates the active component required for antibacterial activity. It is worth mentioning that the antibacterial activity of this plant is depended on the concentration of the extract and also the solvent of extraction.
                                     CHAPTER FIVE

5.0 CONCLUSION 
It can be concluded from this study that the leave extract of Anacardium occidentale L. contains phytochemicals which confer medicinal properties on the plant and could be responsible for its antibacterial property. 
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