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AN ANTIMICROBIAL AND PHYTOCHEMICAL STUDY OF LEAVES (A case study of Mangifera indica and Carica papaya) 
ABSTRACT

Phytochemical and antimicrobial screening analysis of Mangifera indica and Carica papaya indicated the presence of alkaloid, saponin, flavonoid, steroid, tannin, phenol and glycoside. Extract of Mangifera indica and Carica papaya were investigated for their antimicrobial activities. The ethanolic extract produced zone of inhibition higher in diameter than aqueous extract against Escherichia coli, Pseudomonas spp, Staphylococcus spp, Streptococcus spp and salmonella spp.
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CHAPTER ONE

1.0
INTRODUCTION

1.1
BACKGORUND TO THE STUDY

It is well known that in order for a plant to protect itself, it creates certain compounds that can also protect humans from sickness. Today, there are approximately 4000 distinct phytochemicals that have the potential to alter disorders such as cancer, stroke, or the metabolic system (Arts and Hollman, 2005). Phytochemicals are naturally occurring chemical substances in plants that are responsible for numerous plant characteristics such as smell, taste, colour, and other organoleptic features. Curative (or nutritive) compounds include alkaloid, saponins, tannins, flavonoids, phenols, glycosides, isoflavones, cartenoids, and sulphides, as well as non-curative (or non-nutritive) compounds like cyanide, oxalates, terpenes, and terpenoids (WHO, 2021). Though certain phytochemicals have biological relevance due to their recognised vital nutritional qualities, several have been regarded as possible medications due to their therapeutic potential (Marjorie 2019). Plants that contain such phytochemicals are considered medical plants since they have qualities comparable to conventional pharmaceutical medications. Because of their pharmacological qualities, natural plants are commonly used as primary health treatments in the local community. Plant extracts are still widely utilised in the treatment of malaria and other illnesses in many parts of the world, particularly in West Africa (World Health Organization, 2021). In truth, every plant is medicinal due to the contents of its phytochemicals; hence, pharmaceutical enterprises rely greatly on their therapeutic purpose in order to be employed as precursors for drug production (Bouayed et al., 2017).

This is due to the active substances that may be collected from plant parts such as leaves, stems, barks, roots, bulks, rhizomes, woods, flowers, fruits, or seeds for therapeutic purposes. Most phytochemicals, including sulphides (found in onions, leeks, and garlic), carotenoid (found in carrots), flavonoids (found in fruits and vegetables), and polyphenols (found in tea and grapes), have antioxidant activity and protect our cells from oxidative damage, as well as lowering the risk of developing certain types of cancer. Some have hormonal effects, such as isoflavones (found in soy), which mimic human oestrogen and assist to alleviate menopausal symptoms. Some also activate enzymes such as indoles (found in cabbages), which inhibits the effectiveness of oestrogen and hence the risk of breast cancer. Caspacin (found in hot peppers) protects DNA from carcinogens, but allicin (found in garlic) is antibacterial (Manach, 2004).

Alkaloids are naturally occurring organic bases with a pyridine ring that have a bitter taste and are employed in the production of anti-malarial, anti-hypertension, and anti-cancer medications (Manske, 2009; Kittakoop et al., 2014).

Flavonoids contain a 15-carbon skeleton made up of two phenyl rings and one heterocyclic ring, and they are recognised for their anti-inflammatory and anti-allergic properties (Yamamoto and Gaynor, 2001). Glycosides are compounds that include sugars that are linked to another functional group via a glycosidic bond (either O- or S-). In cases of heart failure, digitalis glycosides have been used as cardiac medicines (Brito-Arias and Marco, 2007). Phenols are a kind of aromatic chemical compound that has antibacterial characteristics and may be utilised as a disinfectant (Amorati and others).

Valgimidi, (2012). (2012). Saponnin is a kind of plant glycoside that acts as an anti-feedant and protects plants against bacteria and fungus. Plant saponins help in nutrition absorption and digestion (Francis, et al., 2002). Steroids are polycyclic molecules with an alkanol functional group, such as cholesterol and sex hormones (Desmond and Gribaldo, 2009). Tannin is a phenolic molecule that has the capacity to precipitate proteins, amino acids, and alkaloids. They defend the plant against predators, perhaps as insecticides, and govern its development and fruit ripening (Drabble and Nierenstein, 2001).

An antimicrobial is a substance that either kills or slows the development of bacteria while causing little or no harm to the host. Antimicrobial treatment is the use of antibiotics to treat infection, whereas antimicrobial prophylaxis is the use of antibiotics to prevent illness (Amyes 1996).

Plant components are employed in the composition of animal feed because they include phytochemicals that can act as antibiotics for the animals. As a result, there is a need to research common plants that are readily available, inexpensive, renewable, and nutritious as feed additions. Mangiferaindica and Carica papaya are edible, and the roots and leaves, as well as the roots and leaves, have been claimed to have therapeutic use (Fowomola, 2010). Mangifera indica, widely known as mango, contains pharmacologically active hydroxyl-atedxanthone C-glycoside isolated from the leaves and bark (Jonathan, 1993) as well as allergic urushiols recovered from the fruit peel (Cuadra, Pablo, 2007). These compounds have anti-diuretic, anti-diarrheal, anti-emetic, and cardiac herb properties (Gordon, 2012). Carica papaya, on the other hand, is a species of the genus Carica of the plant family Caricaceae. As a malaria therapy, papaya leaves are processed into the tea Fowomola (Titanji, et al., 2008).
1.2
STATEMENT OF PROBLEM

Continuous spread of infectious diseases is a major apprehension for health institutions, pharmaceutical companies and government thinktanks all over the world. Failure of treatment, particularly with the current escalating trends of multi-drug resistance (MDR) to the available modern drugs or antibiotics among emerging and re-emerging bacterial pathogens leads to serious risks [1]. Prior to this century, medical practitioners whether allopath (medical doctors), homeopaths, naturopaths, herbalists or shamans had to know the plants in their areas and how to use them since many of their drugs were derived from plants [2–5]. Around 1900, 80% of the drugs were derived from plants, however, in the decades that followed, the development of synthetic drugs from petroleum products caused a sharp decline in the pre-eminence of drugs from live plant sources [6–8]. However, with the recent trend of high percentage resistance of microorganisms to the present day antibiotics, efforts have been intensified by researchers towards a search for more sources of antimicrobial agents [1,9].

Mangifera indica is commonly called mango (English), manako (Hawai‘i), manggo’am (Fiji), tharyetthi (Myanmar), mangot, mangue or manguier (French), aam, am or amb (Hindi), bobbiemanja, kanjannamanja, magg, manggaboomormanja (Dutch), mamung (Thailand), manga or mango (Spanish), manga (Portuguese), manga, mempelamorampelam (Malaysia), manggaor mempelamn (Indonesia), mangobaum (German), paho (Philippines) and xoài (Vietnam), mongoro (Yoruba, Nigeria), mangolo (Igbo, Nigeria) and mangoro (Hausa, Nigeria). The fruits are eaten and used in the production of juice and wine. Traditionally, the mango plant has medicinal applications.Mango extract has been reported to have anti malaria effect by Tsabang et al [10] and was found to display in vitro activity against Plasmodium falciparum [11].

The leaves of M. indicahave also been reported to possess antibacterial activity [12]. Ojewole [13] reported the anti-inflammatory, analgesic and hypoglycemic effects of M. indica stem-bark aqueous extract. Doughari and Manzara [12] also affirm that both acetone and methanol extracts inhibited the growth of gram positive bacteria, with acetone extract exerting more activities on all the gram positive bacteria with zone of inhibition between 15 - 16 mm, and a gram negative bacterium Salmonella typhi (14 mm) at 250 mg/ml. Stem bark of M. indica showed significant antibacterial and antifungal activities against Streptococcus pneumoniae, Enterobacter aerogenes, Klebsiella pneumoniae and Candida albicans with MIC of 0.08 mg/ml [14]. Mangifera indica contains alkaloids and glycosides which are of great importance pharmacologically. Certain aliphatic constituents such as coumarin, mangiferin, sequiterpinenoids, triterpinoids and phenolics have also been reported from the stem barks of different cultivars of M. indica [15]. It is believed that the presence of these phytochemicals confers on Mangifera indica, its medicinal ability. Studies have shown that aqueous and ethanolic herbal extracts show less toxicity in animal models than NHaxane, acetone, ethanol and other solvents [1]. This study therefore investigated and revalidated the phytochemical and antimicrobial properties of aqueous and ethanolic extracts of Magniferaindica.

1.3
AIM AND OBJECTIVES

The major aim of this work therefore was to determine the phytochemicals and antimicrobial agents present in Mangifera indica and Carica papaya. The phytochemical analysis are carried out first qualitatively and then quantitativ.

CHAPTER TWO

2.0
LITERATURE REVIEW

2.1
MANGIFERA INDICA

Mangifera indica, commonly known as mango, is a species of flowering plant in the sumac and poison ivy family Anacardiaceae. It is native to the Indian subcontinent where it is indigenous. Hundreds of cultivated varieties have been introduced to other warm regions of the world. It is a large fruit-tree, capable of growing to a height and crown width of about 30 metres (100 ft) and trunk circumference of more than 3.7 metres (12 ft).[3]

The species domestication is attributed to India around 2000 BCE.[4] Mango was brought to East Asia around 400–500 BCE, in the 15th century to the Philippines, and in the 16th century to Africa and Brazil by Portuguese explorers.[5] The species was assessed and first named in botanical nomenclature by Linnaeus in 1753.[6] Mango is the national fruit of India, Pakistan and the Philippines and the national tree of Bangladesh.[7]
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Fig. 2.1: Mangifera Indica
Tree

A large green tree, valued mainly for its fruits, both green and ripe. Approximately 210 varieties of mango have been reported. It can grow up to 15–30 metres (49–98 ft) tall. The tree grows best in well-drained sandy loam; it does not grow well in heavy wet soils. The optimal pH of the soil should be between 5.2 and 7.5.[8]

Flowers

Flowers appear at the end of winter and beginning of spring. Both male and female flowers are borne on same tree. The Climatic conditions have significant influence on the time of flowering of mango. In India, flowering starts in December in the South, in January in Bihar and Bengal, in February in eastern Uttar Pradesh, and in February–March in northern India. The duration of flowering is 20–25 days in Dashehari, while panicle emergence occurs in early December and flower opening is completed by February. The Neelum variety of mango produces two crops a year in Kanyakumari, in South India, but it flowers only once in North Indian conditions[9]

Fruits

The mango is an irregular, egg-shaped fruit which is a fleshy drupe. Mangos are typically 8–12 cm (3–5 in) long and greenish yellow in color. The fruits can be round, oval, heart, or kidney shaped. Mango fruits are green when they are unripe. The interior flesh is bright orange and soft with a large, flat pit in the middle.[10] Mangos are mature in April and May. Raw mangos can be used in the making of pickles and chutneys. Ripe mangos are a popular fruit throughout the world. The skin and pulp account for 85% of the mango's weight, and the remaining 15% comes from the stone (seed).[11]

Chemical constituents

Mangiferin (a pharmacologically active hydroxylated xanthone C-glycoside) is extracted from mango at high concentrations from the young leaves (172 g/kg), bark (107 g/kg), and from old leaves (94 g/kg).[12] Allergenic urushiols are present in the fruit peel and can trigger contact dermatitis in sensitised individuals. This reaction is more likely to occur in people who have been exposed to other plants from the family Anacardiaceae, such as poison oak and poison ivy, which are widespread in the United States.[13]

Traditional medicine

In Ayurveda, it is used in a Rasayana formula sometimes with other mild sours and shatavari (Asparagus racemosus) and guduchi (Tinospora cordifolia). In traditional medicine, varied properties are attributed to different parts of the mango tree.[14]

2.2
CARICA PAPAYA

Carica papaya belongs to the family of Caricaceae, and several species of Caricaceae have been used as remedy against a variety of diseases (Alabi et al., 2012). Carica papaya is a neutraceutical plant having a wide range of pharmacological activities. The whole plant has its own medicinal value. Papaya is a powerhouse of nutrients and is available throughout the year. It is a rich source of threes powerful antioxidant vitamin C, vitamin A and vitamin E; the minerals, magnesium and potassium; the B vitamin pantothenic acid and folate and fiber (Aravind et al., 2013).

The black seeds of the papaya are edible and have a sharp, spicy taste. They are sometimes ground and used as a substitute for black pepper. Dried papaya seeds actually look quite similar to peppercorns and can be used in just the same way. Grinding a couple over a meal, especially protein rich meals, is a simple way to add extra enzymes to your diet and improve your digestive health. The papaya seeds are very pungent and peppery, making them almost unpalatable. However the seeds seem to have more potent medicinal values than the flesh. Papaya seeds have antibacterial properties and are effective against E. coli, Salmonella and Staphylococcus infections. Papaya seeds may protect the kidneys from toxin induced kidney failure. Papaya can eliminate intestinal parasites. Cure for piles and typhoid and anti-helminthic and anti-amoebic properties (Aravind et al., 2013). The seed of papaya has antimicrobial activity against Trichomonas vaginali strophozoites. It could also be used in urinogenital disorder like trichomoniasis with care to avoid toxicity. The seeds, irrespective of its fruit maturity stages have bacteriostatic activity on gram positive and negative organisms which could be useful in treating chronic skin ulcer. However, little information exits on the antimicrobial property of C. papaya dried and fresh leaves (Alabi et al., 2012). Recently, antifertility (Lohia et al., 1999) antihelminthic,(Satrija et al., 1995) and anti-inflammatory activity (Oladunmoye, and Osho, 2007) have been reported. CP seeds possess moisture, proteins, fatty acids, and phospholipids, such as phosphotidylcholine and cardiolipin. Other compounds present in seeds are carpaine, benzyl isothiocynate, benzyl glucosinolate, beta-sitosterol,caricin, enzyme myrosin. The well-studied proteinases from papaya are papain, chymopapain, caricain, and glycylendopeptidase. Papain occurs in all parts of the tree except the root (Anonymous, 1992). Fruit and seed extracts have antibacterial activity against Staphylococcus aureus, Bacillus cereus, Escherischiacoli, and Pseudomonas aeuroginosa (Tang et al., 1972; Emeruwa, 1982). The juice is used for curing warts, cancer, and tumors. Leaves have beenpoulticed into nervous pains, elephantoid growths (Asolkaret al., 1992). The antihyperglycemic effect of unripe mature fruits and seeds of CP have also been reported (Olagunja, et al 1995; Adeneye and Olagunja, 2009).

Papaya leaves are made into tea as a treatment for malaria. Antimalarial and antiplasmodial activity has been noted in some preparations of the plant, the leaves of the papaya plants contain chemical compounds of karpain, Substance which kills microorganisms that often interfere with the digestive function (Udohet al., 2005). Papaya leaf extracts have phenolic compounds, such as protocatechuic acid, p-coumaric acid, 5, 7- dimethoxycoumarin, caffeic acid, kaempferol, quercetin, chlorogenic acid (Romasi et al., 2011).Antimicrobials of plant origin effective in the treatment of infectious diseases and simultaneously mitigating many of the side effects often associated with synthetic antimicrobial agents have been discovered. Medical uses of plants range from the administration of the roots, barks, stems, leaves and seeds to the use of extracts and decoction from the plants (Iwuet al., 1999).
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Fig 2.2: Carica Papaya
Description

The papaya is a small, sparsely branched tree, usually with a single stem growing from 5 to 10 m (16 to 33 ft) tall, with spirally arranged leaves confined to the top of the trunk. The lower trunk is conspicuously scarred where leaves and fruit were borne. The leaves are large, 50–70 cm (20–28 in) in diameter, deeply palmately lobed, with seven lobes. All parts of the plant contain latex in articulated laticifers.[6] Papayas are dioecious. The flowers are five-parted and highly dimorphic; the male flowers have the stamens fused to the petals. The female flowers have a superior ovary and five contorted petals loosely connected at the base.[7]:235 Male and female flowers are borne in the leaf axils, and the males are multiflowered dichasia, and the female flowers are in few-flowered dichasia.[citation needed] The pollen grains are elongated and approximately 35 microns in length.[citation needed] The flowers are sweet-scented, open at night, and wind- or insect-pollinated.[6][8][9]

The fruit is a large berry that is generally spherical or cylinder in form and about 15–45 cm (5.9–17.7 in) long and 10–30 cm (3.9–11.8 in) in diameter.[6]:88 It is ripe when it feels soft (as soft as a ripe avocado or softer), its skin has attained an amber to orange hue and along the walls of the large central cavity are attached numerous black seeds.[10]

Phytochemicals

Papaya skin, pulp, and seeds contain a variety of phytochemicals, including carotenoids and polyphenols,[34] as well as benzyl isothiocyanates and benzyl glucosinates, with skin and pulp levels that increase during ripening.[35] Papaya seeds also contain the cyanogenic substance prunasin.[36]

Traditional medicine

In traditional medicine, papaya leaves have been used as a treatment for malaria,[37] an abortifacient, a purgative, or smoked to relieve asthma.[5]

Allergies and side effects

Papaya releases a latex fluid when not ripe, possibly causing irritation and an allergic reaction in some people. Because the enzyme papain acts as an allergen in sensitive individuals,[38] meat that has been tenderized with it may induce an allergic reaction.[5]

2.3
DISEASES AND PESTS

Viruses

Papaya ringspot virus is a well-known virus within plants in Florida.[5] The first signs of the virus are yellowing and vein-clearing of younger leaves, as well as mottling yellow leaves. Infected leaves may obtain blisters, roughen, or narrow, with blades sticking upwards from the middle of the leaves. The petioles and stems may develop dark green greasy streaks and in time become shorter. The ringspots are circular, C-shaped markings that are a darker green than the fruit. In the later stages of the virus, the markings may become gray and crusty. Viral infections impact growth and reduce the fruit's quality. One of the biggest effects that viral infections have on papaya is the taste. As of 2010, the only way to protect papaya from this virus is genetic modification.[22]

The papaya mosaic virus destroys the plant until only a small tuft of leaves are left. The virus affects both the leaves of the plant and the fruit. Leaves show thin, irregular, dark-green lines around the borders and clear areas around the veins. The more severely affected leaves are irregular and linear in shape. The virus can infect the fruit at any stage of its maturity. Fruits as young as two weeks old have been spotted with dark-green ringspots about 1 inch (25 mm) in diameter. Rings on the fruit are most likely seen on either the stem end or the blossom end. In the early stages of the ringspots, the rings tend to be many closed circles, but as the disease develops, the rings increase in diameter consisting of one large ring. The difference between the ringspot and the mosaic viruses is the ripe fruit in the ringspot has mottling of colors and mosaic does not.[23]

Fungi

The fungus anthracnose is known to specifically attack papaya, especially the mature fruits. The disease starts out small with very few signs, such as water-soaked spots on ripening fruits. The spots become sunken, turn brown or black, and may get bigger. In some of the older spots, the fungus may produce pink spores. The fruit ends up being soft and having an off flavor because the fungus grows into the fruit.[24]

The fungus powdery mildew occurs as a superficial white presence on the surface of the leaf in which it is easily recognized. Tiny, light yellow spots begin on the lower surfaces of the leaf as the disease starts to make its way. The spots enlarge and white powdery growth appears on the leaves. The infection usually appears at the upper leaf surface as white fungal growth. Powdery mildew is not as severe as other diseases.[25]

The fungus phytophthora blight causes damping-off, root rot, stem rot, stem girdling, and fruit rot. Damping-off happens in young plants by wilting and death. The spots on established plants start out as white, water-soaked lesions at the fruit and branch scars. These spots enlarge and eventually cause death. The most dangerous feature of the disease is the infection of the fruit, which may be toxic to consumers.[24] The roots can also be severely and rapidly infected, causing the plant to brown and wilt away, collapsing within days.

Pests

The papaya fruit fly lays its eggs inside of the fruit, possibly up to 100 or more eggs.[5] The eggs usually hatch within 12 days when they begin to feed on seeds and interior parts of the fruit. When the larvae mature usually 16 days after being hatched, they eat their way out of the fruit, drop to the ground, and pupate in the soil to emerge within one to two weeks later as mature flies. The infected papaya turns yellow and drops to the ground after infestation by the papaya fruit fly.[24]

The two-spotted spider mite is a 0.5-mm-long brown or orange-red or a green, greenish-yellow translucent oval pest. They all have needle-like piercing-sucking mouthparts and feed by piercing the plant tissue with their mouthparts, usually on the underside of the plant. The spider mites spin fine threads of webbing on the host plant, and when they remove the sap, the mesophyll tissue collapses and a small chlorotic spot forms at the feeding sites. The leaves of the papaya fruit turn yellow, gray, or bronze. If the spider mites are not controlled, they can cause the death of the fruit.[24]

The papaya whitefly lays yellow, oval eggs that appear dusted on the undersides of the leaves. They eat papaya leaves, therefore damaging the fruit. There, the eggs developed into flies in three stages called instars. The first instar has well-developed legs and is the only mobile immature life stage. The crawlers insert their mouthparts in the lower surfaces of the leaf when they find it suitable and usually do not move again in this stage. The next instars are flattened, oval, and scale-like. In the final stage, the pupal whiteflies are more convex, with large, conspicuously red eyes.[24]

Papayas are one of the most common hosts for fruit flies like A. suspensa, which lay their eggs in overripe or spoiled papayas. The larvae of these flies then consume the fruit to gain nutrients until they can proceed into the pupal stage. This parasitism has led to extensive economic costs for nations in Central America.[26]

CHAPTER THREE

3.0
MATERIALS AND METHODS

3.1
COLLECTION AND IDENTIFICATION OF SAMPLES

Sample of mangifera indica and carica papaya were obtained from Ama-Oba village, Afikpo South and they were authenticated in the Department of Applied Biology, Ebonyi State University, Abakaliki, Ebonyi, Nigeria.

3.2
PREPARATION OF SAMPLES

Freshly collected leaves of mangifera indica and carica papaya were cleaned and sun- dried before they were pulverized using mortar and pestle into smaller particles after which they were blended to powder using an electric blender. The powered samples were stored in airtight containers and kept under normal room temperature until required.

3.3
PREPARATION OF AQUEOUS EXTRACTS

50grams of the dried powered samples were weighed and soaked in 250ml of distilled water contained in two different 250ml flasks and stirred for five minutes. The flask were covered with foil and then allowed to stand for 48 hours. After 48 hours, the suspensions were shaken vigorously and filtered using filter paper.

3.4
PREPARATION OF ETHANOLIC EXTRACTS

50grams of the dried powered samples were weighed and soaked in 250ml of ethanol contained in two different 250ml flasks and stirred for five minutes. The flasks were covered with foil and then allowed to stand for 48 hours. After 48 hours, the suspensions were shaken vigorously and filtered using filter paper.

3.5
PREPARATION OF MAYER’S REAGENT

1.3g of mercuric chloride and 5.0g of potassium iodide were dissolved in distilled water in a 100ml volumentary flask and the solution was made up to 100ml

3.6
ANTIMICROBIAL SUSCEPTIBILITY PROCEDURE

Five organisms were used in this study, consisting of three gram negative (Salmonella, Escherichia coli and Pseudomonas Spp) while the other two were gram positive (Staphylococcus and Streptococcus Spp). All the bacteria were isolated from microbiology laboratory unit of Ebonyi State University, Abakaliki.

3.7
ANTIMICROBIAL ASSAY

This was done using protocol described by Owosemi and Ajayi (2010). The test bacteria were sub-cultured onto fresh peptone water medium. Broth cultures were then incubated at 37oC till the turbidity of 0.5 McFarland standards was obtained. The turbidity of the actively growing broth culture was then adjusted with sterile water to obtain 0.5 McFarland turbidity standards. This was streaked on the surface of solid Mueller Hinton agar plates using sterile cotton swab stick. Wells of 8mm in diameter and about 2cm apart were punched in the culture media with sterile cork borer; the extracts were thereafter used to fill the boreholes. The plats were incubated at 37oc for 24 hours. Zones of inhibitions around the wells, measured in millimetres were recorded.

3.8
PHYTOCHEMICAL SCREENING TESTING FOR ALKALOID

3ml of the extract was pipette into a test tube and to the extract was added 1ml of 1% HCl, it was heated for twenty minutes in a water bath and then allowed to cool. After cooling 0.5ml of Mayer’s reagent was added. The appearance of creamy white color indicates the presence of alkaloid.

Test for flavonoid

3mls of the extract was pipette into a test tube to it was added 10mls of distilled water, and then to it was added 10mls of distilled water, then 1ml of 10% NaOH. The change in the color of the mixture to yellow indicates a positive.

Test for glycosides

3ml of the extract was pipette into test tubes to it was added 1ml of 2% 3, 5-dinitrosaliyclic acid in methanol and 1ml of 5% NaOH a change in the color of the mixture to orange indicates the presence of glycoside.

Test for phenols

1ml of the extract was pipette into a test tube, to it was added 1ml of distilled water and 3-4 drops of 5% NaOH. An orange coloration indicates the presence of phenol

Test for saponin: (Frothing test)

3ml of the extract was pipette into a test tube, to it was added 2ml of distilled water, it was shook vigorously, and a persisting frothing movement indicates the presence of saponin

Test for steroids

1ml of the extract was pipette into a test tube 5 drops of concentrated H2S04 was added a red coloration indicate the presence of steroids.

Test for tannins

2mls of the extract was pipette into a test tube and was boiled in a water bath for twenty minutes, after cooling 3 drops of 1% ferric chloride was added to it; a bluish precipitate indicates the presence of tannin.

CHAPTER FOUR

4.0
RESULTS AND DISCUSSION

4.1
RESULTS

Table.1 Qualitative Phytochemical Analysis of M. indica and C. papaya Leaves

	PHYTOCHEMICAL PARAMETERS
	MANGIFERA INDICA

WATER EXTRACTETHANOL EXTRACT
	CARICA PAPAYA

WATER EXTRACT ETHANOL EXTRACT

	Alkaloid
	++
	+
	+
	++

	Saponin
	+
	+++
	++
	+

	Flavonoid
	+++
	+
	++
	++

	Steroid
	-
	++
	+
	-

	Tannin
	+
	+
	+
	+

	Phenol
	++
	-
	+
	+

	Glycoside
	+
	+
	++
	-


+++ = strongly positive, ++ = positive, + = fairly positive, - = not detected

Table.2 Antimicrobial Activities of Water Extract of Mangifera indica and Carica papaya Leaves against Test Organisms

	ORGANISMS
	DIAMETER OF ZONE OF INHIBITION OF WATER EXTRACT

Mangifera indica Carica papaya

	
	1
2
3
4
5
	1
2
3
4
5

	Escherichia coli
	22
	20
	15
	12
	8
	17
	14
	12
	17
	14

	Pseudomonas spp
	22
	20
	17
	16
	12
	17
	12
	17
	16
	14

	Staphylococcus spp
	23
	20
	17
	17
	15
	17
	16
	14
	12
	16

	Streptococcus spp
	18
	15
	12
	13
	14
	19
	16
	13
	12
	9

	Salmonella spp
	20
	17
	14
	13
	10
	18
	15
	11
	12
	9


Table.3 Antimicrobial Activities of Ethanol Extract of Mangifera indica and Carica papaya Leaves against Test Organisms

	ORGANISMS
	DIAMETER OF ZONE OF INHIBITION OF ETHANOL EXTRACT

Mangifera indica Carica papaya

	
	1
2
3
4
5
	1
2
3
4
5

	Escherichia coli
	28
	24
	20
	17
	15
	25
	21
	17
	21
	20

	Pseudomonas spp
	28
	23
	22
	20
	17
	24
	20
	21
	20
	20

	Staphylococcus spp
	31
	26
	23
	23
	22
	25
	22
	20
	18
	24

	Streptococcus spp
	25
	20
	17
	20
	21
	27
	22
	18
	21
	18

	Salmonella spp
	26
	24
	21
	20
	20
	23
	21
	15
	16
	19


4.2
DISCUSSION

Table 1 presents Qualitative Phytochemical Analysis of M. indica and C. papaya leaves; Table 2 presents Antimicrobial activities of water extract of Mangifera indica and Carica papaya leave against test organisms. Zone of inhibition diameter and table 3 presents Antimicrobial activities of ethanol extract of Mangifera indica and Carica papaya leave against test organisms.

Table 1 revealed the presence of saponin, flavonoid, steroid, tannin and glycoside in varying qualities in the ethanol and water extracts. Saponin in ethanol extract and flavonoid in water extract of mangifera indica had the strongest positive presence.

On the other hand, steroid was not detected in water extract of mangifera indica and ethanol extract of carica papaya. In addition, phenol and glucoside were not detected in ethanol extracts of Mangifera indica and Carica papaya respectively. All the phytochemicals that were detected are known to have industrial and medicinal importance. For example, saponin is useful in medicine as antioxidant, anticancer and for treatment of hypercholesterolemia and hyper glycaemia. It is also used as a mild detergent and in intracellular histochemistry staining to allow antibody access to intracellular protein. Tannin exhibits antiviral, antibacterial, antitumor activities. It was also reported that certain tannins are able to inhibit HIV replication selectivity (Drabble and Nierenstein, 2000).Steroid play important role in cardio tonic activities, they possess insecticidal and antimicrobial properties. They are very useful in the nutrition, herbal medicine and cosmetics industries. They are routinely used in medicine because of their profound biological activities. Flavonoid has inherent ability to modify the body’s reaction to allergies, virus and carcinogens (Erdman et al., 2007). They show anti allergic, anti- inflammatory, antimicrobial and anticancer activities. Alkaloid has the potency to correct serious disorders such as heart failure, cancer and blood pressure. Glycosides are known to work by inhibiting the Na+ / K+ pump (Manske, 2009).

Tables 2 and 3 showed low activity with minimum diameter inhibition zone of 8mm for E. coli and maximum 23mm for staphylococcus, streptococcus and salmonella. Whereas the ethanol extract showed higher activity against with minimum diameter inhibition zone of 15mm for E. coli and maximum 31mm for staphylococcus. The difference in the observed activities of the various extracts could be as a result of varying degree of solubility of the active constituents in the two solvents used. Different solvents are known to have different solubility capacities for different phyto constituents (Marjorie, 1999). The difference in activities among the solvents recorded in this study could also be affected by the presence of oil, wax, resins, fatty acid or pigments, which all have the capacity to block the active ingredient in the plant extract; thus, preventing the plant extract from accessing the bacteria cell wall (Jigna et al., 2006).

From the results, ethanolic extract of M. indica demonstrated a higher activity with respect to the different zones. For staphylococcus at zone 1, 2, 3, 4 and 5; zones in diameter were 31mm, 26mm, 23mm, 23mm and 22mm. These results agree with those reported by El-Mahmood et al., (2008). The crude extract can further from ethanolic extraction can further be refined into pure form and use it against pathogens that cause infection in local communities

Tannin, saponin, steroid, flavonoid and glycoside are major phytochemicals that contribute to the inhibitions (Fowomola, 2012).

CHAPTER FIVE

5.0
SUMMARY AND CONCLUSION

5.1
SUMMARY

Based on the obtained results, leaves of Mangifera indica and Carica papaya contains some potential phytochemicals that exhibit antimicrobial activity with ethanolic extract being the most potent than water extract. Apparently this finding is in tandem with the claim by the local communities for its potential use as therapeutic agent for the treatment of urinary tract infection, respiratory infection and stomach pain. 

5.2
CONCLUSION

This research indicated that papaya leaves have potential natural antibacterial compounds. Sherwani et al., 2013; Omojasola and Awe, 2004 also examined the leaf extract of Carica papaya against plant and human pathogenic bacteria. Also, this study has established that crude aqueous and ethanolic extracts of M. indica leaves have good activity against Gram positive and negative bacteria and the fungus, Candida albicans at low concentrations.
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