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CHAPTER1

INTRODUCTION

Human beings are dependentupon nature formanyoftheir

requirementssuchasmedicine,shelter,foodstuffs,fragrances,clothing,

flavours,fertilizersetc.throughouttheages.Medicinalplantscontinue

toplayadominantroleinthehealthcaresystem andthisismainlytrue

indeveloping countries,whereherbalmedicinehascontinuoushistory

oflonguse.

Theplantsareasourceofmanynew medicines.Thetraditional

medicinalpracticeiswidespreadinChina,India,Pakistan,SriLankaand

Thailandincosmetics,pharmaceuticals,drugsetc.Forthedevelopment

ofnewdrugs,medicinalplantsperform adynamicpart.Medicinalplants

haveprovedtheirsoleroleincopingwithanumberofdeadlydiseases

including cancerand diseasesassociated with viralinfectionslike

hepatitis,AIDSetc.Theisolation ofserpentinein1953from theIndian

plantRauwolfia Serpentine rootwasan innovatoryepisode in the

treatment of hypertension and lowering of blood pressure.The

Vinblastineisusedforthetreatmentofleukemiainchildren.

Nearlyabout70% ofthemedicinalplantsinIndiaarefoundin

tropical forestinEasternandWesternGhats,ChotaNagpurplateau,

AravalliRange,VindhyasandTheHimalayas.Indiaisrichinmedicinal

and aromatic plants covering an extensive area with different

environmentalconditions.The geographicalpositionofIndiaandthe

presenceofabioticfactorsdefineditasaregionofhighplantdiversity.

Medicinalplantsareagifttousfrom thenatureastheyprovidea

numberofhealthbenefitstous.InIndiathesemedicinalplantsareused

foraboutcenturiesfortheirpropertiesandarestillusedtothisdate.
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IndiahasavarietyoftraditionalmedicalsystemslikeAyurveda,siddha,

unaniandahugeclassofethnomedicine.Thisknowledgeofmedicine

wasdisappearedduetothewesternculturethathasbeenonusonthe

pastandisreappearingagainastheirimportancehavebeenrealized

andlackofsideeffectsarealsoanimportantaspectinthesetypesof

traditionalmedicine.

TheextensivelyusedmedicinalplantsinIndiaareasfollows.Aloe

veraisusedforconstipation,digestivedistress,acneandpoorbody

immunity.Ocimum tenuiflorum (Tulsi),isanaromaticperennialplantin

thefamilyLamiaceaewhichisusedfortreatingcough,indigestion,hair

loss,heart diseasesand diabetes.Mentha (Mint)boostimmunity,

expelscoughfrom thebody,benefitsrespiratoryhealthandenhances

mood.Adhathodavasica (vasaka)ishelpfulforcuringgonorrhea,heart

diseasesandbronchitis.

1.1PHYTOCHEMICALS

Plantsareusedasasourceofmedicineforaboutthousandsof

years forcuring simple ailments like common cold to devastating

diseaseslikecancer.Theseplantscanworkmiraclesbecausethey

contain a set of compounds called phytochemicals. These

phytochemicalsaretheprimaryandsecondarymetabolitesoftheplants

thathelpthem surviveinunfavourableconditions.Researchersarekeen

onidentifying and analysing thesephytochemicalsandto findtheir

applicationsinvariousfieldsofscience.

Plantsareaveryimportantsourceofnutrientsandhaveavery

importantpartinhumandiet.Theyprovideuscarbohydrates,proteins,

vitamins,cholesterollowering compounds,antioxidants and other

importantsourcesofbiologicallyactivesubstances.Manynutritional

valuesofplantshavebeendiscussedintheliteraturebutthereisvery

limitedresearchinthebiologicallyactivecompoundsthatarepresentin
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them.Thesebiologicallyactivecompoundsarecalledphytochemicals.

Thesephytochemicalsarederivedfrom everypartoftheplantincluding

roots,stem,leaves,flowers,fruits,seedsetc.

AsperareportbyWorldHealthOrganization(WHO),over80%of

the people ofdeveloping countries are relying on the traditional

medicinesthatareextractedfrom theplantsfortheirprimaryhealth

needs.Useofthesetraditionalmedicinesforthepreparationofmodern

medicalpreparationsisindispensableandthus‘Phytomedicines’area

linkbetweenthetraditionalandmodernmedicine.

Medicinalplantsareveryimportantinhealthcareofindividuals

andcommunitiesinmanydevelopingcountries.Medicinalplantsare

believedtobemuchsaferandareusedintreatmentofvariousailments

.Theplantsprovidethebasicnutrientsneededforthegrowthofanimals

andhumanslikeproteins,carbohydrates,fats,vitaminsandminerals.

Theseplantcompoundsareused asalternativemedicineand have

becomepopularinwesternculture.Theyarealso usedineveryday

medicines thatwe take in ourdaily life and are also used as

nutraceuticalsupplementsforimprovingnutritionalintake.

1.2PHYTOCHEMISTRY

Phytochemistryisabranchofchemistrywhichdealswiththe

studyofphytochemicalsandisoftenconsideredasthesubfieldsof

botanyandchemistry.Thesubjectisalsocalledasplantchemistryand

hasbeendevelopedasadisciplinethatiscloselyrelatedtoorganic

chemistryandplantbiochemistry.Inotherwords,itisthechemistryof

plantmetabolites.

The chemicals that are produced by plants are called

phytochemicals.These are produced by the plant’s primary and

secondarymetabolism.Thesephytochemicalsareimportantforthe

plantstothriveorthwartotherplants,animals,insectsandmicrobial
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pestsandpathogens.Theyalsoprotectthem from diseaseanddamage

causedbyenvironmentalhazardslikepollution,UV,stressanddraught.

Theyareusedastraditionalmedicineandaspoisonsfrom ancientdays.

Itisknownthattheyhaverolesintheprotectionofhumanhealth.More

than4,000phytochemicalshavebeencataloguedandareclassifiedby

protective function, physical characteristics and chemical

characteristics.

The phytochemicals are generallyclassified into the following

types;theyincludecarotenoidsandpolyphenolswhichincludephenolic

acids,stilbenes/lignans,andflavonoidswhicharefurtherclassifiedinto

flavones,anthocyanins,isoflavonesandflavanols.

The phytochemicals are majorly classified as primary and

secondarymetabolites.Theprimarymetabolitesareresponsibleforthe

basicdevelopmentoftheplantwhichincludesthesugars,aminoacids,

proteins,nucleicacids,chlorophyll,etc.

Secondarymetabolitesarethosewhichareneededforthesurvival

oftheplantsinaharshenvironment.Theyform thesmell,colourand

taste ofthe plants and secondarymetabolites such as flavonoids,

tannins,saponins,alkaloids,steroids,phytosterolsarefoundtohave

othercommercialapplicationsliketheycanbeusedascolouringagents,

drugs,flavouring agents,insecticides,pesticides,anti-bacterialand

antifungalproducts.Moreovertheycanalsobeusedtoprotecthumans

from manydiseases like cancer,diabetes,cardiovasculardiseases,

arthritisandagingetc.

1.3CLASSIFICATIONOFNATURALPRODUCTS

Phytochemicalscome underthe categoryofNaturalProducts

whicharecompoundsthatarederivedfrom naturalsourcessuchas

plants,animalsandmicro-organisms.Duetothestructuraldiversity,

naturalproducts are mainly classified into alkaloids,flavonoids,
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terpenoidsandglycosides.

1.3.1ALKALOIDS

Alkaloidsarethecyclicnaturalcompoundsinwhichbasicnitrogen

ispresentinthemolecule.Theyareaverydiverseclassofsecondary

metabolites with more than 20000 known molecules.Alkaloids are

presentinplanttissuesaswatersolublesaltsoforganicacids(tartaric,

acetic,oxalic,citric,malic,and lactic acids),esters (e.g.,cocaine,

atropine),orcombinedwithtanninsorsugars(e.g.,theglycoalkaloidsof

Solanium species)ratherthanasfreebases.Mostalkaloidsareisolated

from plantmatricesintheform ofcrystalline,amorphous,nonodorous,

andnonvolatilecompounds.However,low molecularweightalkaloids,

suchasarecolineandpilocarpine,andalkaloidswithnooxygenatom in

theirstructure (e.g.,nicotine)occurin the liquid form.Majorityof

alkaloidsarecolourlesswith abitterprinciplein tonicwater.Many

alkaloidsareopticallyactive.Thesaltsofalkaloidsaresolubleinwater

ordiluteacids,whereastheyareinsolubleorsparinglysolubleinorganic

solvents.Thesedifferencesinthesolubilityofalkaloids,dependingon
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theirform,areusedinthepharmaceuticalindustryfortheirpurification

from complexplantmatricesandfortheproductionofpharmaceutically

acceptableproducts.

1.3.2.FLAVONOIDS

Theflavonoidsareagroupwithinthesecondarynaturalproducts.

Theyoccurintheplantkingdom normallyasglycosidesaswellasinfree

state.Flavonoidsarepresentinvariousherbaldrugsandextracts,such

asinchamomileflowersandlimeblossom.Flavonoidshaveastrong

affinitytowards the divalentions ofheavymetals.The flavonoids,

especiallytheanthocyanidins,areabletoform complexeswithions,

whichleadtotheformationofpigments.Suchacomplexisprotocyanin,

whichisresponsibleforthebluecolourofthecornflower.

Theyareusedasdyes.Substancessuchasanthocyanidinsis

usedforyellow,red,andbluecolour.Malvidineispartlyresponsiblefor

theredcolourofredwine.

1.3.3.TERPENOIDS

Theterpenoidssometimescalled isoprenoids,arealargeand

diverse class ofnaturally occurring organic chemicals similarto

terpenes,derived from isopreneunits.About60% ofknown natural
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productsareterpenoids.Plantterpenoidsareusedextensivelyfortheir

aromatic qualities and play a role in traditionalherbalremedies.

Terpenoids contribute to the scentofeucalyptus,the flavours of

cinnamon,cloves,andginger,theyellow colourinsunflowers,andthe

redcolourintomatoes.Someimportantterpenoidsarecitral,menthol,

camphoretc. The steroids and sterols in animals are biologically

producedfrom terpenoidprecursors.

Geraniol

1.3.4.GLYCOSIDES

Glycosides are plant secondary metabolites containing a

carbohydratecomponentlinkedbyanesterbondtoanoncarbohydrate

nucleus(the aglycone).Theyare usuallybittersubstancesand are

importantinhumanandanimalnutritionandtheyaretherapeuticinlow

doses,toxicinexcess.Saponins,glycosinolates,glycoalkaloidsetc.are

someimportantglycosides.Theyoccurinhigherplanttissuesinvery

smallamounts,alsoinfungal,bacterialcellsandanimals.Theyare

formed by the biochemicalreaction thatmakes a waterinsoluble

compoundmorepolarthanawatersolublemoleculeandhencetheycan

beremovedfrom anorganicsystem.Inman,glycosidesareformedin

theliveraspartoftheprocessofdetoxificationandtheyareexcretedvia
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urine.

1.4.APPLICATIONSOFPHYTOCHEMISTRY

Generallyspeaking,thephytochemicalanalysisfindsapplications

in manyfields ofbiologicalsciences,phytogeography,ecologyand

palaeobotany.Phytochemicalmethods have become importantfor

solvingcertaintypesofproblemsandwillundoubtedlybeusedwith

increasingfrequencyinthefuture.

1.4.1PlantPhysiology

Phytochemicalsdeterminetheplantphysiologybydeterminingthe

chemicalstructures,thebiosyntheticpathwaysandtheactionofnatural

growthhormones.Asaresult,fiveclassesofplanthormones,also

known as growth regulators are recognized:they include,auxins,

cytokinins,gibberellins,abscisicacidandethylene.Theseplantgrowth

regulatorscanbeofdiversecompositionofchemicalsliketerpenes

(gibberellicacid)orcarotenoidderivative(abscisicacid).Theycanbe

classifiedasgrowthpromoterswhichinducecellelongation,celldivision,

fruiting,floweringandformationofseeds(Examples-Auxins,Cytokinins

andgibberellins)andplantgrowthinhibitorswhichcausetheinhibition

ofgrowthinplantsorcauseabscissionsorinducedormancy.Example-

abscisicacid.Thesehormonesfindapplicationinplanttissueculture

andhorticulturesectors.

1.4.2PlantPathology

Phytochemical techniques are primarily important to the

pathologistforthe chemicalcharacterization ofphytotoxins and of
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phytoalexins(productsofhigherplantmetabolism formedinresponse

to microbialattack).A range ofdifferentchemicalstructures are

involvedinbothcases.Themostfamiliarphytotoxinsarelycomarasmin

andfusaricacid,aminoacidderivativeswhicharewiltingagentsinthe

tomato.Other toxins that have been isolated are glycopeptides,

naphthaquinonesorsesquiterpenoids.Somephytotoxinsarechemically

labilesothatspecialprecautionshavetobetakenduringtheirisolation

andidentification.

1.4.3DrugDiscovery

Phytochemicalsareaveryimportantsourceofdrugs,therearea

numberofphytochemicalsthathavemedicinalvalues.Thousandsof

secondarymetaboliteswereisolatedandusedasdrugssuchasdigoxin

whichisusedascardiotonic,isolatedfrom Digitalispurpurea(purpleor

common foxglove),Aescin which is used as anti-inflammatory,

venotonic,and as anti-eadematous drug,isolated from Aesculus

hippocastanum (horsechestnut).Ajmalicine,theindolealkaloidsused

fortreatmentofcirculatorydisorderswasfirstisolatedfrom Rauwolfia

serpentina.

1.4.4PlantEcology

Theinteractionofthesecondarymetabolitesintheecosystem is

oftwotypes,plant-plantinteractionandplant-animalinteraction.Inboth

casesthereareanalyticalproblemsanddifficultiesbecauseofthevery

limited amounts of biological material at the disposal of the

phytochemistforinstance,theanalysingofaninsect’sdifferentorgans

fortheestimationofthephytochemicalsthatarestoredinitsbodyby

feeding on a plantis often complicated and time consuming.The

importantcompoundsthatarefoundtohavebeeninvolvedinthese

processesarealkaloids,cardiacglycosides,steroidsandterpenesetc.

1.4.5Palaeobotany
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Phytochemistryisbeenusedinthestudyoffossilplantsandhas

beenusedto identifythepartiallydegradedchlorophyllpigmentsin

lignitedeposits50millionyearsold.Identificationofterpenesinfossil

resins and ambers has also yielded new data of considerable

phylogeneticinterest.Therearemanyresearchestakenplaceinthis

fieldfrom early1970’s.

1.4.6PlantGenetics

Phytochemistry has been providing the means ofidentifying

anthocyanin,carotenepigmentsindifferentgenotypesoftheplantsand

has indicated the probable pathwayofpigmentsynthesis in these

organismsandcanbemappedoutbyphytochemicalanalysis.

1.4.7PlantSystematics

Itis a hybrid between chemistry and taxonomy known as

chemotaxonomyorbiochemicalsystematics.Itinvolvestheanalysisof

the plantsecondary metabolites and uses the information forthe

classificationoftheplants.

1.5.PSIDIUM GUAJAVAL.FRUIT

Therearemanyplantswhicharelocallyavailablehavingmedicinal

properties.OnesuchimportantmedicinalplantisPsidium guajavaL.It

isatropicaltreethatisnativetoSouthAmericaandBrazil.Itispopularly

known asguavaandinMalayalam itiscalledas‘perakka’andhasbeen

used traditionallyasamedicinalplant.Itbelongsto thefamilyof

Myrtaceae,cultivated forits edible fruits.The common guava has

quadrangularbranchlets,ovalshapedleavesabout7.6cm (3inches)in

lengthandfourpetaledwhite flowersabout2.5cm (1inch)broad.The

fruitsareroundpearshapedandmeasureupto7.6cm indiameter,their

pulpcontainsmanysmallhardseedsmoreabundantinwildformsthan

cultivatedvarieties.Guavastendtobeclassifiedaccordingtothecolour

oftheirflesh;eitherpinkorwhite.Thepink guavasarearouge-fleshed,
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tropicalvarietyofpsidium guajava.The pinkguavas are the most

aromaticandcanrangefrom palepinktodeeporange-magenta.Their

colourisduetoanaturallyoccurringorganicpigmentcalledcarotenoid.

Thecultivationofguavaisrelativelyeasyasitthrivesinavarietyof

soilandadaptstodifferentclimaticconditions.Thefruitsarealsoborne

inashortperiodoftime.Allpartsofthistreeincludingleaves,barkand

roothavebeen usedfortreatingmanyhealthrelatedproblems.P.

guajavaL.isconsumednotonlyasfoodbutalsoasfolkmedicinein

subtropicalareasallovertheworldduetoitspharmacologicactivities.It

iswellknownthatguavaisfrequentlyemployedinnumerouspartsof

theworldforthecureofalotofsicknesslikediarrhea,reducingfever,

Kingdom: Plantae

Division: Magnoliophyta

Class: Magnoliopsida

Subclass: Rosidae

Order: Myrtales

Family: Myrtaceae

Subfamily: Myrtoideae

Genus: Psidium L.
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dysentery,gastroenteritis,hypertension,diabetes,caries,painreliefand

wounds.Thecountrieswhichhavealonghistoryofusingmedicinal

plantsarealsousingguavaatbiglevellikeMexico,Africa,Asiaand

CentralAmerica.Withitsmedicinaluses,itisalsousedasfoodandin

the preparation offood products.Guava contains high contentof

organic and inorganic compounds like secondary metabolites e.g.

antioxidant,polyphenols,antiviralcompounds and anti-inflammatory

compounds.Guavahasalotofcompoundswhichhaveanticancerous

activities.Ithasahighernumberofvitaminsandminerals.Phenolic

compounds like flavonoids also find an importantplace in guava.

Lycopeneandflavonoidsareimportantantioxidants.Theyhelpinthe

cureofcancerouscellsandhelptopreventskinagingbeforetime.

Guavacontainshighamountofantioxidantsandanti-providing

nutrientswhichareessentialnotonlyforlifebutalsohelptocontrolthe

freeradicalactivities.Italsohasavarietyofphytochemicalswhichare

beneficialforhuman health like diabetes,obesity and high blood

pressure.Extractsofguavainwaterandorganicsolventshavealarge

quantityofantioxidantswhichcanstoptheoxidationreaction.Guavais

highlyrichinantioxidantswhicharehelpfulindecreasingtheincidences

ofdegenerativediseasessuchasbraindysfunction,inflammation,heart

disease,cancer,arteriosclerosis and arthritis.In fruits,the most

abundant antioxidants are polyphenols and ascorbic acid. The

polyphenolsaremostlyflavonoidsandaremainlypresentinglycoside

andesterforms.Thefreeelagicacidandglycosidesofapigeninand

myricetinarefoundtobepresentinguava.

Theplantmaterialsmustbedriedtoremovethewatercontent

andthusaftertheremovalofwatertheycanbestored.Thisprocess

shouldbedoneimmediatelyassoonastheplantsarecollectedsothat

itispreventedfrom spoilage.Therearetwomethodsindryingtheplants.
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Naturalprocessandartificialprocess.Naturalprocessinvolvessun

dryingandshadedrying.Theseprocessestakefewweeksforcomplete

drying ofthemoisture.Thistimedependson thetemperatureand

humidity.Sun-dryinginvolvesthedryingofplantsamplesunderdirect

sunlight;theyareleftinsunlightforfew daysuntiltheygetdriedand

brittle.Thetemperatureisusuallyabout33±4ºCandmaytakefewdays

forcompletedrying.

Artificialprocessinvolveshotairovendryingandfreezedrying.

Artificialdryingisdoneusingthehelpofartificialdriers.Thisprocess

willreducethetimeconsumedtofew hoursorminutes.Thecommon

methodusedforthedryingofmedicinalplantsiswarm-airdrying.This

isdoneusingthehotairovenonwhichwarm airisblown.Thedrying

mustbe done in lowertemperature to preventthe thermolabile

compoundsbeingdisintegrated.Infreezedrying,aninstrumentcalled

lyophilisororfreezedryerisusedtodrytheplantsamples.Bothfresh

and dried samplescan belyophilised and itisoneofthemodern

methods and has very high advantages like,freezing the sample

inactivatesallenzymesand microbialactivity,aswellashydrolytic

compoundscanalsobestable.

Aftercompletedryingofmoisturetheplantsamplesaretobe

powderedforfurtheranalysis.Therearedifferenttypesofpowdering.

Grindingcanbedonebymillinginanelectricgrinderormixieorbya

spicemillorcanalsobeinmortarorpestle.Grindingincreasesthe

efficiencyoftheextractionduetoincreasedsurfaceareaoftheplants.

Millingtheplantsintoafinepowderisalwaysidealbutiftheyaretoo

finethisaffectsthesolvent’sflow andalsoproducesmoreheatwhich

coulddegradesomethermolabilecompounds.

Thesolventthatisbeingusedfortheextractionprocessisvery

importantindeterminingthebiologicallyactivephytochemicalsfrom the
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plants.Thesesolventsmustbelesstoxic,easytoevaporateinlessheat,

shouldpreservethecompoundsinitandshouldnotdissociateit.The

varioussolventscommonlyusedforextractionincludewater,alcohol,

acetone,chloroform andether.

Thereareseveraltypesofextractionprocessesinvolvedin

phytochemicalanalysisandsomeoftheimportantextractionprocesses

are homogenization,serialexhaustive extraction,soxhletextraction,

maceration,decoction,infusion,digestion,percolationandsonication.

Solventextractionhasbeenwidelyusedtoextractbioactive

componentsfrom plants.Solventextractionisaprocessdesignedto

separatesolubleantioxidantcompoundsbydiffusionfrom asolidmatrix

(planttissue)usingaliquidmatrix(solvent).

Inthisproject,wehaveextractedpowderedguavafruitusingthe

solvents methanol,chloroform,ethyl acetate and hexane using

homogenizationmethodandphytochemicalanalysiswasdoneusing

standardtests.
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CHAPTER2

AIM ANDOBJECTIVES

AIM

TodothephytochemicalanalysisofPsidium guajavaL.fruit.

OBJECTIVESOFTHEPRESENTWORK

1.ToextractthephytochemicalspresentinPsidium guajavaL.fruit

usingmethanol,chloroform,ethylacetateandhexaneassolvents.

2.Todothephytochemicalanalysisofalltheguavaextracts.
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CHAPTER3

EXPERIMENTALMETHOD

MATERIAL

About1kgofPsidium guajava(guava)wascollectedfrom Ernakulam

district.Thepowderedform ofthedriedfruitisusedforfurther

processes.

GENERALPROCEDURES

Allchemicalsarepurchasedfrom Merck.Solventsfrom theextract

were removed by Superfitrotary evaporator.Phytochemicalanalysis

wasdoneusingeightstandardtests.

EXTRACTION OFPSIDIUM GUAJAVA L.

1KgofPsidium guajavaL.was collected from Ernakulam district.

Thematerialwaschoppedintosmallpiecesandallowedtosundry

foraweek.Thedriedmaterialwascrushedintofineparticlesusinga

mixergrinder,to make the extraction more easier.The powdered

materialwasweighed(183g)andwassubjectedto extractionusing

methanol,chloroform,ethylacetate and hexaneassolvents.Forthis,

40gofdriedguavapowderwasaddedintofourdifferentconicalflasks.

About150mLofeachsolventwasaddedto eachconicalflaskand

subjected to shaking in a mechanicalshakerfortwo hours.Itis

then allowed to settle.The supernatantliquid in each conicalflask

is filtered out using filter paper and funnelinto RBflasks.The

solventswere removed underpressure on arotaryevaporator.The

crudeextractswereweighed.

Weightofmethanolextract =2.2547g

Weightofchloroform extract =1.4609g

Weightofethylacetateextract=1.5662g

Weightofhexaneextract = 1.4439g

Theseweighedextractswereusedforphytochemicalanalysis.
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PHYTOCHEMICALANALYSIS

Phytochemistryisthebranchofchemistrythatdealswiththestudyof

phytochemicals, which are chemicals derived from plants.

Phytochemical analysis refers to the extraction, analysis and

identificationofmedicinallyactivesubstancesfoundinplants.Someof

thebioactivesubstancesthatcanbederivedfrom plantsareflavonoids,

alkaloids,tannin,saponins,steroletc.

1.TESTFORTANNINS

Ferricchloridetest:Afewdropsof1%neutralFeCl3solutionwereadded

totheextract.Identificationisblackishbluecolour.

2.TESTFORSAPONINS

Foam test:Asmallamountofextractwasshakenwithlittlequantityof

distilledwater.Identificationisfoam producedpersistfor10min.

3.TESTFORFLAVONOIDS

Leadacetatetest:Totheextract,afew dropsofaqueousbasiclead

acetatesolutionwereadded.Yellowprecipitateistheindicationforthe

reaction.

4.TESTFORSTEROLS

LeibermannBurchardtest:Totheextract,fewdropsofaceticanhydride

wasaddedandmixedwell.1mLofconc.H2SO4wasaddedfrom sides

ofthetesttube.Appearanceofreddishbrownringistheindicationof

thereaction.

5.TESTFORGLYCOSIDES

Keller-Killianitest:2mLoftheextract,3mLofglacialaceticacidand

onedrop of5% FeCl3 wasadded.Thissolutionwastransferred to

surface of 2 mL conc.H2SO4 and observation was noted down.

Identificationiscolouredringattheinterphase.

6.TESTFORALKALOIDS

Mayer’stest:TheextractwastreatedwithMayer’sreagent.Potassium
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mercuriciodidesolutionistheMayer’sreagent.Formationofawhitish

yellow orcream coloredprecipitateorcreamywhiteprecipitateisthe

indicationofthereaction.

7.TESTFORCARBOHYDRATES

Fehling’stest:FiltrateswerehydrolysedwithdiluteHCl,neutralizedwith

alkaliandheatedwithFehlingAandB.Fehling'sAisablueaqueous

solutionofcopper(II)sulfatepentahydratecrystals,whileFehling'sBisa

clearsolutionofaqueouspotassium sodium tartrate(alsoknownas

Rochelle salt)and a strong alkali(commonly sodium hydroxide).

Formationofprecipitateindicatesthepresenceofcarbohydrates.

8.TESTFORRESINS

Totheextract50% HNO3 isadded.Greenishcolorisindicationofthe

reaction.
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CHAPTER4

RESULTSANDDISCUSSION

PHYTOCHEMICALANALYSIS

A.METHANOLEXTRACT

TEST RESULT

1.Testfortannins Presenceoftannins

2.Testforsaponins Absenceofsaponins

3.Testforflavonoids Presenceofflavonoids

4.Testforsterols Presenceofphytosterols

5.Testforglycosides Presenceofglycosides

6.Testforalkaloids Presenceofalkaloids

7.Testforcarbohydrates Presenceofcarbohydrates

8.Testforresin Absenceofresins

B.ETHYLACETATEEXTRACT

TEST RESULT

1.Testfortannins Presenceoftannins

2.Testforsaponins Presenceofsaponins

3.Testforflavonoids Presenceofflavonoids

4.Testforsterols Presenceofphytosterols
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5.Testforglycosides Presenceofglycosides

6.Testforalkaloids Presenceofalkaloids

7.Testforcarbohydrates Presenceofcarbohydrates

8.Testforresin Absenceofresins

C.CHLOROFORM EXTRACT

TEST RESULT

1.Testfortannins Presenceoftannins

2.Testforsaponins Presenceofsaponins

3.Testforflavonoids Presenceofflavonoids

4.Testforsterols Presenceofphytosterols

5.Testforglycosides Presenceofglycosides

6.Testforalkaloids Presenceofalkaloids

7.Testforcarbohydrates Presenceofcarbohydrates

8.Testforresin Absenceofresins

D.n-HEXANEEXTRACT

TEST RESULT
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1.Testfortannins Presenceoftannins

2.Testforsaponins Absenceofsaponins

3.Testforflavonoids Absenceofflavonoids

4.Testforsterols Absenceofphytosterols

5.Testforglycosides Presenceofglycosides

6.Testforalkaloids Presenceofalkaloids

7.Testforcarbohydrates Presenceofcarbohydrates

8.Testforresin Presenceofresins

CHAPTER5

CONCLUSIONS

Solventslikemethanol,chloroform,ethylacetateandhexaneare

usedfortheextractionofguavafruit.Itisobservedthatthesolventused

forextractionsignificantlyinfluencedtheamountof extractobtained

from Psidium guajavaL.fruit.Thehighestamountofguavaextractis

obtained when methanolis usedasthesolvent.From thiswecan

concludethatextractionofphytochemicalsdepends on the solubility

oftheantioxidantcompoundsinthesolventsusedforextraction.

From thephytochemicalanalysis,itisclearthatPsidium guajavaL
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.fruitis a good source of flavonoids,phytosterols,glycosidesand

alkaloids.Soitcouldbeutilizedasasourceofnaturalantioxidantsand

asacrudedrugintheAyurvedatreatment.It improveseye sight,

booststhe immunesystem,promoteshealthyskin,reducestherisk

ofseveralcancersandsupportsweightloss.

********
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