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ABSTRACT
36.5gv of Tamarindus India was extracted in 150ml ethanol using the Soxhlet method. The circle extract yield was 21.34%. The crude extract was subjected to phytochemical analysis using standard methods to reveal the presence of important metabolites that may be responsible for the medicinal properties of the plant materials. 



CHAPTER ONE 
1.1	INTRODUCTION 
Tamarindus indica belongs to the family Caesalpinia ceae, which is a subfamily in leguminoase and has been widely cultivated since ancient time (between 1200 and 200BC). It has been mentioned in Caraka Saminhita Susruta Samhita and Ashtanga Sangraha with the name Ameleka under alma varga (group of sour drugs). It is cultivated family for the pulp in the fruit, which is used to prepared beverage and to flavor confections, curries and sauces. The flower and leaf are eaten as vegetables. The origin of tamarind is in central Soudan, west Africa. It is cultivated throughout almost the whole country, except in the Himalayas and Western dry regions. Tamarind is used as a traditional medicine in India, Sudan, Nigeria, Bangladesh, and most of the tropical countries (from Africa to the carribean and South America and add up to Southern Florida). Several carbohydrate, fats, proteins, tannis essential amino acids, phytochemicals, vitamin and mineral have been present in different part. Tamarind has phenolic compound such as catechin, epicatehin, procyanidin B2 and other constituent like tartaric acid, mucilage, pectin arabinose, xylose, galactose, glucose uronic acid and triterpense. It possess large amount of vitamin B and C, which are responsible for the enhancement of the immune system. In the West Africa sub-region, including Nigeria, it is widely used as both food and medicine. The pulp has antipyretic, antiscorbutic, laxative, carmative, digestive, expectant, blood tonic, and remedy properties for biliousness and bile disorders, and the leaves have anthelmintic and vermfuge properties, destroying intestine parasites. Other part of the plant have antidiabetic antioxidant anthepatotoxic, anti-inflammatory, antimutagenic and many other activities (Martinello at al., 2006).
1.2	CLASSIFICATION
Kingdom: Plantae 
Division: Angiospermae
Class: Dicotyledoneae
Order: Fabale 
Family: fabaceae (leguminosae)
Subfamily: Cdesalpiniaceae
Geneus: Tamarindus 
Species: T.Indica
1.3	PHYTOCHEMICAL COMPOSITION 
	Plant part
	Compounds
	References

	Fruit pulp
	Amino acid (alamine, leucine, phynythlime, proline, serine different organic acid (tartaric acid (3-10%), acetic acid, citric acid formic acid, malic acid, suceinic acid, inverted sugar (25-30%), pectin, protein (87.9gm/kg), and fat (19.1gm/kg). furan derivatives (44.4%). Carboxylic acid (33.3%). Phlebatanine, grape acid, apple acid. Essential oils: henylpropanids (safrole, cinnamic acid ethyl cinnamatos) methyl salicylate, some pyrazine trans-2-hexanaal, some alkylthiazoles (2-thylthiazole, 2-methltheazole) and terpenes (limenene, garaniol).
	(Dhasade et al., 2009)
(Shah NC 2014)

	Leaves 
	Limonene benzylbenzoate, invert sugar, pipelolic acid, citric acid, nicotin acid, 1 mallic acid, lupanone, lupol, Orientin, pipelolic aid vitalile oils (geramal, geraniol, limonene), pipecolic acid, lupanone, lupeol, orientin, isoonentin, vitamin B3, vitamin c, vitexin isovitexin benzyl benzoate, cinnamates, serine, beta-alanine, pectin proline, phenylalanine, leucine, potassium, 1-mallic acid, tannin, glycosidesperoxideze.
	

	Pericarp 
	Polyppehnlic: proanthocyanidins (73.4%) in the form of catedin (2-0%), epicatechin (9.4%), procyanidin B2 (8.2%) procyanidin (tetramers to hexames).
Flavonoids: Taxifolin, aptgenin, enodyctol, luteolin narin, genin
	

	Root bark 
	n-hexacosane, eicosane acid, B-sitosterol, piritol octacosanylferulate, 21-oxobehenic acid, apigenein, vitexin, monosaccharaides (Arabinose, glucose), polysaccharides (cellulose, clutinase, galactose, mucilage, pectin uponicacid, xylose), campesterol, B-amynin, B-sitosterol, lipids with fatty oil, total protein (15%) (Palmitic acid, oleic acid, linoleic acid).
	

	Seeds
	Eicosanic acid, albuminoid, amyloids, phytohemaglutinins and some keto acids. Oligomericprocyanidins. Bufadienolide (scill, phraside 3-o-B-D glucopyransoyl (1-2)-L-rhamnopyranoside), and cardenolide (uzarigenin-3-O-B-Dxylopyranosyl (1-2)-a-L rhamnopyranoside).
	



1.4	PHARMACOLOGICAL ACTIVITIES
1.4.1	Antidiabetic Hypolipidemic Activity 
Pulp and fruit extract of tamarind show hypolipidemic and antioxidant activities in rat fed a cholesterol rich diet. Ethanolic extract (50mg/kg) of tamarind fruit pulp showed a significant decrease in body weight, serum cholesterol triglycerides and increase HDL cholesterol in Cafeteria diet and Sulpiride-induced obese rats. Hyperglycemia, hyperlipidemia and obesity are the main consequence of diabetes mellitus, metabolic syndrome, and cardiovascular problems. These metabolic abnormalities are controlled by tamarind. Aqueous metabolic leaf extract showed sigificant protection and lowered the blood glucose level to normal. In alloxan-induced diabetic rat, the maximum reduction in glucose was observed after 6hours at a dose level of 200mg/kg of body weight. The Significant antidiabetic activity of tamarind leaf may be due to inhibition of free radical generation and subsequent tissue damage induced by alloxan or potentiation of the plasma insulin effect by increasing secretion of insulin for remaining beta cells (Ramchande T at al 2012). Effect of tamarind seed extract, recovered from subcritical water extraction (SWE), on tatosterone production in male rats, under high fat diet, which lead to hypo-androgenic conditions. The author reported that the extract prevented the harmful effect caused by a prolonged diet rich in fat, thus providing health benefits for endocrime function. Refs
1.4.2	Antioxidant Activity
Hydro alcoholic and aqueous extract of tamarind leaf possess antioxidant activities like fe2 reducing potential NO, OH, and DPPH radical scavenging potential. Caffeic acid is the most active compound (seed extract) for antioxidant activity and therefore, capable of protecting cell against lipid peroxidation that has been identified in aging and many diseases such as cancer, cardiovascular disease, diabetes and inflammatory disease. Tamarind seed coat also contain active antioxidant, phenolics tannins and flavonoids and it’s extract possess lipid peroxidation reduction, antityroninase collagen stimulating, antimicrobial anti-inflammatory, anti-diabetic and antihyperlipidemic activity (Razali N  et al., 2015). Pharmacological and toxify effect of tamarind leaf extract in erythrocyte and  their result showed that despite the presence of saponin , the extract work as a protector of the cell , probably due to their antioxidant mechanisms and flavonoid oxidant property that has improved the efficiency of superoxide dismutase, catalase and gluthatione peroxidase in animal. Flavonoids have been reported to exact multiple biological properties, but the best, but the best describe properties almost of every group of flavonoid is their capacity to act as antioxidant, which can protect the human body from radical. Oxidative stress is characterized by an imbalance in the generation of free radicals and their subsequent elimination by endogenous antioxidant the phytochemical compound and antioxidant potential of ethyl acetate extract of tamarind leave assess it’s capability to manage disease associated
1.4.3	Hepatoprotective Activity
The hepatoprotective effect of tamarind was evaluated by intoxicating the rat with paracetamol (1gm/kg p.o) for 7days. The aqueous extract of different part of tamarind such as fruit, leave (350mg/kg p.o), and unroasted seed (700mg/kgp.o) were administered for 9 days. The result showed that the tamarind extinct caused a significant decrease in serum ALP (alkaline phosphate), AST (aspartate aminotransferase), ), and bilirubin level, significantly lowering liver weight and reducing netrosis. Hydroalcholic and aqueous extract of tamarinds seeds possess hepatoprotective and antioxidant activities. Significantly decreased the heptic function test markers like SGOT (Serum glutamic oxaloacetic transaminase), SAPT (Serum glutamic oxaloacetic transaminase), ALP (Alkaline phosphatase), and serum bilibrun and significantly increased the antioxidant enzymes like GSH (glutathione) CAT (catalase), and SOD (Superoxide dimutase), and significantly reduced lipid peroxidation (Siddhuraju. P. 2007).
Ethanolic extract of tamarind flower showed prepatoprotective effect in wistar rat when hepatotoxicity was induced by ionized and rifampicin. In research, the effect of the trypsin inhibitor isolated from tamarind seed (TTI), nano ancapsulated in chitosan and whey protein isolate (ECW) on the liver health states of the wistar rat fed high glycemic index (HGLI) diet were studied. In animal, ECW reduced (p<0.05) blood glucose (17%), glutanic oxalacetic transaminase (39%), and alkaline phosphate (24%). Beside, ECW reduced (p<0.05) APRI (aspartate aminotransferase to platelet ratio index) and FIB-4 scores and presented a better aspect of hepatic morphology. ECW promoted benefit over liver injury caused by the HGLT diet related to hyperglycemia and consequently heptatic lipogenesis. 
Anti-inflammatory activity. The perceived medicinal effect of tamarind leaves, bark and pod husks related to other anti-inflammatory activity and scarification or cicarization (the formation of scar tissue-leaf juice with ginger is used in the treatment of bronchitis and the bark is dried, pounded, and added to water to the treatment of eye inflammation). 
1.4.4	Antimicrobial Activity 
The methanolic leaf extract of tamarind was assessed for antibacterial activity against melioidosis, a life threatening infection common among paddy cultivators in Southeast Asian Countries antibacterial activity against Burkholdena Pseudomallei was exhibited by leaf extract of different parts of tamarinds such as fruits. Leaves (350mg/kg p.o), and in the diffusion test with a MIC (minimum inhibitory concentration) and MBC (minimum bactericidal concentration) value of 125ug/ml. further animal studies for the role of tamarind was recommended by these in vitro inhibitory potential for treating meloidisis. Tamarind was considered for antimicrobial activity against. Some common-gram positive, negative-gram and fungi. Plant extract activities were not affected when treated at different range (4oC, 3°C, 60oC and 100oC), but were affected reduced at alkaline pH MIC and MBC of ethanolic extract of stem and leaf against bacteria were 15mg/ml (stem) and 18mg/ml (leaf) in ashericmia coci, 14mg/ml (stem) and 15mg/ml (leaf) in Salmonella typhi, 20mg/ml (Stem) and 20mg/ml (leaf) in pseudomonas aeruginosa, 10mg/ml (sem) and 15mg/ml (lef) in staphylococcus aureu and 800g/ml (stem) and 18mg/m (leaf) in bacculus subtillis. The result shows that staphylococeus auren had a high Mic and MBC (20mg/ml) and Ballicus Subtillis had the lowest mic and MBC (8mg/ml). Thus plant extract are effective against gram-negative and gram-positive bacteria (Nwodo UU, et al 2011) and (Doughari. JH et al., 2006).
Anthelmintic activity, leaf and bark extract of tamarind have anti-helminithic activity, Alcoholic extract of the bark of tamarind causes paralysis at 12.33 minute and time of death at 45.00 minutes for pertima posthuma and 14.66 minutes as paralysis time and 20.66 minutes as times of death for Tubifox tubifex worms respectively. Tamarind leaf juice has an anthelmintic effect against phentima posthuma, as a test worm. Various concentration (100%, 50%, and 20%) of tamarind leaf work tested in a way, which involved the determination of paralysis (p) and death (D) of worms. It shows a shorter time of paralysis (P=23.5min) and death (D=62min) in 100% concentration, while the time of paralysis and death will increase in 50% concentration (p=26mins) and (D=65mm) and 20% concentration (p=30min and D=72min) respectively, as compared to piperazine citrate (10mg//ml) used a standard drug (p=23min and D=60min).
1.4.5	Analgesic Activity 
Various extracts of tamarinds bark were screened for analgesic activity by using suitable model such as a hot plate test and an acetic and indiced writing test. The peteleum either extract showed significant result at 50mg/kg l.p., as compared to the standard drug pentazocine (10mg/kg l.p.) Some sterol and triterpenes are responsible for anti-inflammatory and analgesic activity. The aqueous fruit extract (60-600mg/kg) significantly inhibited the writing dose in a test-independent manner, with the percentage of analgesia recorded between 51.8 and 74.1%. In addition, the extract also significantly increased the latency time in the hot plate test in a dose dependent manner and also showed inhibitory activity in both the early and late phase of the formalin test. Besides, pre-treatment with 5mg/kg of naloxone, anon selective opoid receptor antagonist, significant modified the antinociceptive effect in all test. At both the pherical and central level, aqueous tamarind fruit extract has potential antinoceptive activity, which is mediated via activation of the opiodergic mechanism (Khalid S at el 2010).
Wound healing Activity, The ability of the polysaccharide from the tamarind seed (xyloglucans) to repair corneal wound healing might dependon it’s influence on the intergrin recognition system (in vitro with cultured human conjunctional cells). Tamarind is frequently cited in the literature regarding the treatment of cut, wound, and abscesses. Tamarind bark or leave are commonly used on the spot, either externally alone or combination with other species. Other tamarind plant are also used in wound healing medicine such as fruit, leaf powder, pod husks or gum. A decoction of tamarind leave was one of the first important cleaning agent for cleaning wound caused by guinea worm infection. A decoction of the leaves may be used to wash wounds, ulcer, lesion or sores in the mouth. Tamarind seed showed significant wound healing activity on epidermal circular wound with enhancement of wound closure and antioxidant function.
1.4.6	Fever and Malaria
Fruit are known as a fabrifuge in madagascar and throughout the Sauden in Benin and Sudan, the fruit were used to treat malaria, Malaria was treated with tamarind leaves in Ghana, Benin and Nigeria. Fruit pulp was used as a febrifuge and oxidative in the Sahel and Soudan regions. Both problem were not only treated with the save ingredient all across the savannah belt from Senegal to ethiopa, but record of identical recepe involve preparing a solution of tamarind pulpand and water, sometimes involving a boiling (havinga. RM et al 2010). In a study of antimalarial, sometimes involving tamarind pup extract against plasmodium falciparum, they were extracted with solvent of different polarities. Among the solvent used, the chloroform solvent showed the highest activity, as it contain mainly aliphatic hydrocarbon, acid alcohol and their esters, in addition to sitosterol and aromatics. This study indicated the antispasmodic activity is due to one or a group of these component.
Effect on cardiovascular system blood, the effect of pulp crude extract in hypercholesterolemic hamsters was studied on lipid serum level and atherosclerotic lessons. Tamarind extract has high potential reducing the risk of atherosclerosis in human. In Bangladesh, tamarind fruit were evaluated for time effect of the lipid profile, systolic and diastolic blood pressure and the body weight of human. Another experimental study on hamster has shown that the hydroacholic extract of tamarind pulp influence the mediator system of inflammation.


CHAPTER II (Material and Methodology)
2.1	Plant Material 
Plant material have been used traditionally as medicine for treating ailments and retaining health. Tamarindus indica is one of the reported ancient herbal medicine plants. Tamarind is a species of the leguminosae family (Subfamily: Caosalpiniaceae). It is a euergren tree, native to Africa and, at present, widely distributed in other tropical and subtropical part of the world. In Ayurvedic literature, the pharmalogical properties of tamarind are responsible for therapeutic efficiency. It is used as a flavoring agent in various dishes and beverages. Tamarind fruit is rich in polyphenol and flavonoid and show a moderate antioxidant effect. Tamarind is a rich source of essential amino acid, phytochemical and vitamins. It is cheap, easily available and can help in curing many diseases. The seed of the plant have antidiabetic, hepatogenerative and hypolipidemic activities. Apart from the other component of fruit leave and seed of tamarinds are commercially and nutritionally valuable. The purpose of this review is to explore the phytochemical constituent, traditional user, medicinal and pharmacologic activities of tamarind, and its use as a house preserve.
2.2	EXTRACTION OF SAMPLE
During this experiment 35.65g of sample was extracted in two batches each with 150ml of ethanol. The simple and solvent ware carefully weighed respectively into a clean day 1h beaker. These were placed on a temperature regulated-magnetic stirring hot plate. The extraction was carried out of ambient temperature. After 2hours the extract solution was filtered and the resolve re-extracted with 100ml of ethanol filtered after another 2hours. And finally extracted with 50ml of ethanol to exhaustively remove the extract from the sample.
2.3	DISTILLATION AND CONCENTRATION OF EXTRACT
All the fustrate of extract solution were pull together and transferred into a 1L around button flask, antibumping stand added and a distillation set up was used to distilled of the solvent. The concentrated extract was transferred into a clean dry beaker, placed on a heat source to drive off any remaining solvent. The weight of the anode extract was determined to calculate the percent extract yield. The anode extract obtained was used for subsequent analysis.  
2.4	REAGENT PREPARATION FOR PHYTOCHEMICAL 
Drogendroff’s reagent stock solution 5.2gm bismuth carbonate 4gm sodium iodine + 50ml glacial acetic acid, boiled for few min, after 12hrs precipitate sodium acetate crystal are filtered by Sintered glass funnel 40ml filtrate + 100ml ethyl acetate + 1ml distilled water (stored in ambient colored glass bottle). Working solution: 10mL stock solution + 20ml acetic acid + distilled water to make final volume 100mL. 
Hager’s Reagent Saturated aqueous solution of picric acid.
Mayer's Reagent Solution A 1.358gm mercuric chloride + 600mL distilled water. Solution B 5gm potassium iodide + distilled water to make final volume 100mL. Wagner's reagent 1.27gm iodine + 2gm potassium iodide + distilled water to make final volume 100mL.
Fehling Solution A: 3466gm Copper sulphate + distilled water to final volume 100mL Solution B 173gm potassium sodium tartarate + 50gm NaoH + distilled water to make 100mL.
2.5	TEST FOR ALKALOIDS
Dragendroff’s Test: few ml filtrate 1-2m dragendroff’s reagent, A reddish brown precipitate form.
Hagers Test: few mL filtrate + 1-2ml hager reagent, A creamy white precipitate form.
Mayer's/bertand’s Test: few mL filtrate +1-2 drops of Mayer’s reagent (Along the side of the tube). A Creamy white/yellow precipitate form.
Wagner's Test: few mL filtrate + 1-2 drops of Wagner's regent (Along the side of the test tube). (Obouayeba at el 2015).
2.6	TEST FOR TRITERPINIODES
Salkowski's Test: filtrate++ few drops of Conc. H2SO4 (shaken well and allowed to stand). A golden yellow layer is formed (At the buttom).
Copper Acetate Test: plant extract is dissolved in distilled water 3-4 drops of copper acetate solution, Emerald green colour is formed (Pandey A et al 2014).
2.7	TEST FOR TANNIS
Gelatin Test: plant extract is dissolved in 5ml distilled water + 1% gelatin solution + 10% Nacl. A white precipitate colour is formed.
Ferrichloride Test: Extract aqueous solution + few drops 5% ferric chloride solution. A blue green colour is formed (Singh V at el 2017).
2.8	TEST FOR FLAVONOIDS
Alkaline reagent Test: 1mL + 2ml of 2% NaoH solution (+ few drops of dilute Hydrochloric acid). An Intense yellow colour, becomes colourless on addition of diluted acid (Audu SA at el 2007).
Lead acetate Test: 1mL plant extract + 10% lead acetate solution. A yellow precipitate is formed.

2.9	TEST FOR DITERPENES
Copper Acetate Test: plant extract is dissolved in distilled water 3-4 drops of copper acetate solution. An Emerald green colour is formed (Tiwari P at el 2011).
2.9.1	Test for Glycosides
Bontrager's Test: 2ml filtrated hydrolysate + 3mL chloroform + shaken well + chloroform layer is separated + 10% ammonia solution. A pink coloured solution is formed (Raaman N 2006).
10% NaoH Test: 1mL dilute H2SO4 + 0.2mL extract + boiled for 15mins + allowed cooling + neutralize with 10% NaOH + 0.2mL fehling solution A and B. A precipitate brick red precipitate.
2.9.2	Test for Fixed Fat and Oils
Saponification Test: Extract + few drop of 0.5N alcoholic KOH + A drop of phenolpthalein (Heated for 2hrs). A Soap formation or partial neutralization of alkaline (Nanna Rs at el 2013).
2.9.3	Test for Lactose
Legal’s Test: Dissolve 50gm plant extract in pyridine+ Sodium nitroprusside + 10% sodium hydroxide. A pink coloured solution is formed.
2.9.4 Test for Phytosterols
Salkowski Test: filtrate+ + few drop of Conc. H2SO4 (shaken well and allowed to stand) A red color is formed (in lower layer). 
Libeman burchard’s Test: 50gm extract is dissolved in 2ml acetic anhydride + 1-2 drop of Conc. H2SO4 (along side of the test tube).
An array of colour change (Raman N 2006).


CHAPTER III (Result, Discussion and Conclusion)
3.1	RESULT 
	Phytochemical
	Observation

	1. Test for Alkaloid 
i. Dragendroff’s Test 
ii. Wagner’s Test 
iii. Hager’s Test 
iv. Mayer’s Test 
	
+
-
+
+

	2. Test for Phytosterols 
i. Salkowski 
ii. Liberman burchard’s Test 
	
+
+

	3. Test for glycosides 
i. NaoH Test 
	
+

	4. Test for Tannins 
i. Ferric chloride Test 
	
-

	5. Test for Flavonoids 
i. Lead acetate test 
	
+

	6. Test for Triterpenes
i. Salkowski Test 
ii. Copper acetate test  
	
-
+

	7. Test for Lactones 
i. Legal’s Test 
	
+

	8. Test for Diterpene 
i. Copper acetate test 
	
++

	9. Test for Saponins
Foam Test 
	
-



3.1.1	Calculation of Percentage Yield
Weight of material = 35.65g
Weight after extraction = 7.61g
=  x 100
% extract yield = 0.213x100
= 21.34%



3.2	DISCUSSION
Phytochemical are non-nutritive plane chemical that have protective or disease preventive properties. They play a crucial role in maintaining optimal imitate response, such that deficient or excessive intake can have negative impact on health. Dietary intake of phytochemical may promote health benefits, protecting against choice croxioligenerative disorders, such as cancer, cardiovascular and neurologenerative disease protection against numerous disease or disorder such as cancer, coronary heart, diabetes high blood pressure inflammation, microbial, vital and parasito infection psychotic diseases spamodial condition, ulcer, osteoporosis and associated disorder. This naturally occurring substance is what gives fruit, vegetable and herbs their colour. These some substance have been found to be beneficial for human health of well, as well, as they have antioxidant activity (Batta A, 2016). 
The phytochemical screening of the plant gives the general idea above the class of compounds present in these plants. Through the utility of plant basically depends on therapeutically affective activity principle and therefore chemical test are essential to identify the various constituent or groups present in the past.
Presence of tannis is most likely to be responsible for the antioxidant and anti-inflammatory properties. Flavonoid are responsible for other medical properties. The phytochemical function in plants may further increase our understanding of mechanism by which they benefit human. 
Alkaloids are plant chemical compound. They are formed as metabolic by products and have been reported to the responsible for antibacterial activity. Alkaloid are powerful pain relieve have an antipyretic opthawiology (Nautijal OH 2013).
Glycoside are nonvolatile and lack fragment. Glycoside serve as defense mechanism against predation of organic microorganism, insect and herbivore. They may therefore explain the demonstration of antimicrobial activity be the seed and pulp of tamarind indica. Plant containing glycoside are known to exert a beneficial action on immune system by increasing body strength and hence valuable as dietary supplement. It can be suggested to be beneficial for hyper-protective skin diseases on the basis.


CONCLUSION 
The phytochemical analysis is very much important to evaluate the possible medicinal utilities of a plant and also to determine the active principle responsible for the known biological activities exhibited by the plant. Further, it provides the base for targeted isolation of compound and to perform more precise investigation. Extraction of a phytochemical from the plant material is mainly dependent on the type of solved used. Similarly, the test applied for phytochemical analysis determines the presence or absence of phytochemical in the sample. Hence, two or more different test should be performed for more accurate result. 
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