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ABSTRACT 

Alstonia iboonei iwas iinvestigated iwith ithe iaim iof iidentifying ibioactive icompounds ipresent iin iits 

ileaves. iThe iplant iwas ichosen ibecause iit iis ione iof ithe imost iwidely iused iplants iin itraditional iherbal 

imedicine. iThe ileaves iof iAlstonia iboonei iwere icollected ifrom iNakawuka ivillage, iWakiso iDistrict, 

iCentral iUganda, iin iNovember i2017. iExtraction iof ithe icrude iwas idone iby isoaking ithe idry ipowdered 

ileaves iin ia imixture iof idichloromethane iand imethanol i(1:1, iv/v) ifollowed iby ipreliminary 

iphytochemical iscreening. i iIsolation iand ipurification iof icompounds iwas icarried iout iusing iColumn 

iChromatography iover isilica igel iand ithe iextent iof iseparation iwas imonitored iusing iThin iLayer 

iChromatography i(TLC). iBioactivity iof ithe icrude iextract, ias iwell ias ione iisolated icompound, iwas 

idetermined iagainst iEscherichia icoli, iPseudomonas iaeruginosa, iStaphylococcus iaureus iand  

iSalmonella ityphi iPreliminary iphytochemical ianalysis irevealed ithe ipresence iof itannins, iflavonoids, 

isaponins, iterpenoids, icardiac iglycosides iand ialkaloids. iThe iisolated icompounds iwere iidentified iwith 

ithe ihelp iof ia icombination iof iboth i1D iand i2D iNMR ispectroscopic itechniques. iTwo icompounds iwere 

iisolated iand iidentified; iviz: ian iamide iderivative, itrans-fagaramide i(1) iand ia itriterpene, ilupeol i(2). 

iCompound i1 iis ihereby ireported ifor ithe ifirst itime ifrom ithe igenus iAlstonia. iThe icrude iextract iexhibited 

istrong iantibacterial iactivity iagainst iE. icoli iin ithe idisc idiffusion iassay iwith ia idiameter izone iof 

iinhibition iof i20 imm iand imoderately iactive iagainst iP. iaeruginosa iand iS. iaureus i(diameter izone iof 

iinhibition iof i10 iand i9 imm, irespectively), ibut iit iwas iinactive iagainst iS. ityphi. iTrans-fagaramide 

ishowed imoderate iantibacterial iactivities iin ithe idisc idiffusion iassay iwith izones iof iinhibition 

i(diameter) iof i13, i12, i10 iand i10 imm iagainst iS. ityphi, iP. iaeruginosa, iS. iaureus iand iE. icoli, irespectively. 

iThe iminimum iinhibitory iconcentration iof itrans-fagaramide iwas i125 img/mL iagainst iP. iaeruginosa 

iand i250 img/mL iagainst ithe irest iof ithe itest ibacterial istrains. iThe iresults iin ithis istudy ijustify ithe iuse iof 

iAlstonia iboonei iin ithe imanagement iof iinfectious idiseases iby itraditional ihealers. 
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CHAPTER iONE 

INTRODUCTION 

1.1 iBackground 

Majority iof ipeople iespecially iin ideveloping icountries iuse itraditional imedicine ito itreat ivery imany 

idiseases icaused iby imicroorganism i(Ahmad ide iBeg., i2001, iAkinmoladun iet ial., i2007). iThis ihas ibeen 

idue ito itwo imain ifactors; iinaccessibility iof imodern idrugs ito imany ipeople iin ithe irural iareas iand ithe 

ieconomic ifactor. iIt iis ireported ithat iat ileast i40% iof ithe iprescription idrugs iused iin iUnited iStates iof 

iAmerica i(USA) iand iCanada iwere iderived ifrom ior imodeled iafter inatural iproducts i(Eskilsson i& 

iBjorklund., i2000). iIn irecent idecades, iseveral iantitumor idrugs ihave ibeen iderived ifrom iplants, 

iincluding ipaclitaxel i(from iTaxus ibrevifolia), iAspirin, iMorphine iand icamptothecin, iusing 

ifractionation itechniques ibased ion ibioactivity. i i 

Medicinal iplants iare inatural iproducts iwhich iprovide inumerous iessential iservices iin ithe iecosystem 

i(Tabuti iet ial, i2007). iA imedicinal iplant iis idefined ias iany iplant iwith ione ior imore iof iits iorgans 

icontaining isubstance iwhich iis iused ifor itherapeutic ipurpose ior iwhich ican ibe iused ias iprecursors ifor ithe 

isynthesis iof iantimicrobial idrugs i(Adotey iet ial, i2012). iPlants iare ipresently, ithe isources iof imedicines 

ifor imany ipeople iof idifferent iage iin imany icountries iof ithe iworld, iwhere idiseases iare itreated iprimarily 

iwith itraditional imedicines iobtained ifrom iplants. iThe imodern ipharmaceutical iindustry iitself istill 

irelies ilargely ion ithe idiversity iof isecondary imetabolites iin iplants iand isecondary imetabolites iof iwhich 

iat ileast i12,000 ihave ibeen iisolated; ia inumber iestimated ito ibe iless ithan i10% iof ithe itotal i(Ganza, i2014). i 

 

Alstonia iboonei, ia ilarge ievergreen itree ibelonging ito ithe ifamily iApocynaceae iis ione iof ithe iwidely 

iused imedicinal iplants iin iAfrica iand ibeyond. iThe iimportant iplants iof igenus iAlstonia iincludes 

iAlstonia ischolaris, iAlstonia iboonei, iAlstonia icongensis iand iAlstonia imacrophylla iwhich ihave 

iproved ito ibe iuseful iin ivarious idiseases i(Opuku i& iAkoto, i2015). iIn iAfrica, ionly ione ispecies iis iknown 

ito ioccur idistributed ithroughout ithe itropics iand ithe irain iforest iof iWest iand iCentral iAfrica i(Kumar, 

i2012). iIt iis iknown iby idifferent inames iin idifferent icultures iand itribal isettings. iIt iis inot iedible ias ifood 

ibut ipossess iroots, istems, ibarks, ileaves ifruits, iseeds, iflowers, iand ilatex iwhich iare iclaimed ito ihave 

imedicinal iproperties iin isome icultures i(Shang iet ial, i2010). i 

Antioxidants iand iantibiotics ihave igained isignificant iattention idue ito ithe iconfirmed irole ithey iplay iin 

ipreventing iand itreating/managing ichronic iand idegenerative idiseases isuch ias iarthritis, icancer, 
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icataract iand icardiovascular idiseases. iHowever, iantibiotics ihave ibeen iat itimes ilinked ito ithe iadverse 

ieffects ion ithe ihost iwhich iinclude ihypersensitivity, idepletion iof ibeneficial igut iand imucosal 

imicroorganism’s iimmune isuppression iand iallergic ireactions i(Erhenhi i& iObadoni, i2015). iTherefore, 

ithe ineed ifor idevelopment iof ialternative iantibacterial iand iantifungal iagents ifor itreatment iof iinfectious 

idiseases ihas irisen. iAlstonia iboonei i(Apocynaceae), iis ia ideciduous iplant ilargely ifound iin irain iforest 

iregions iof iSenegal, iWestern iCameroon iextending iacross iAfrica ito iEgypt, iSudan, iUganda iand iZaire. 

iIt iis ireferred ito iby idifferent ilocal inames iincluding iAwun i(Nigeria), iSinupo i(Ghana), iMubajangalabi 

i(Uganda), iBotuk i(Cameroon), iEmien i(Ivory iCoast), iand iKaini i(Sierra iLeone) i(Ogwu iet ial, i2017). i 

In itraditional iAfrican imedicine, iAlstonia iboonei iis iused ito itreat ichronic idiarrhea iand idysentery, 

ifever, ipain, iintestinal idisorders ias iwell ias ian iantidote ifor istrophanthus ipoison. iPlant iextracts iare istill 

iwidely iused iin ithe itreatment iof imalaria iand iother iailments, iand iup ito i80% iof ithe iAfrican ipopulation 

irely ion itraditional imedicines ifor iprimary ihealth icare i(Eskilsson i& iBjorklund, i2000). iHowever, ilittle 

iscientific iinformation ito ivalidate iantimicrobial iproperties iof iAlstonia iboonei iis iavailable, ithus, iit iis 

iparamount ithat iit’s iclaimed iantimicrobial iproperties iare iinvestigated, iin iorder ito iestablish itheir 

iefficacy iand idetermine itheir ipotential ias isources iof inew iantimicrobial idrugs. iThis idissertation 

iprovides idetails iin iextraction, iisolation iand icharacterization, iantimicrobial iassay iof itwo icompounds 

ifrom iAlstonia iboonie ileaves iextract iwith ithe iuse iof ichromatographic itechniques, isuch ias iTLC, 

iNuclear iMagnetic iResonance i(NMR) iand iGC i- iMS. 

1.2 iProblem istatement 

Alstonia iboonei iis ia iherbal imedicinal iplant iwhose ileaf, istem iand iroot ibark iis itraditionally iused iin ithe 

itreatment iof ichronic idiarrhea iand idysentery, ifever, ipain, iintestinal idisorders iin iUganda. iHowever, 

ithe icompounds iresponsible ifor ithe ibiological iactivities iof ithis itraditional iremedy iare inot iyet iknown. 

iIt iis ion ithis ibasis ithat ithis istudy iaimed iat iisolating, icharacterizing iand iidentifying iantimicrobial 

icompounds ifrom ileaves iof ithe iplant, iwas icarried iout. iAntimicrobial iinfections iare ibeing iresistant ito 

ithe icurrent/available iantimicrobial idrugs iwhereas iAlstonia iboonei iis ibeing iused itraditionally, iits i 

icompounds iand iproperties ineed ito ibe idetermined. 

 i1.3 iObjectives 

1.3.1 iGeneral iobjective 

The igeneral iobjective iof ithis istudy iwas ito iassess ithe iantimicrobial icompounds ifrom ithe ileaves iof 

iAlstonia iboonei. 
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1.3.2 iSpecific iobjectives 

The ispecific iobjectives iof ithe istudy iwere; 

1. To icarry iout ipreliminary iphytochemical iscreening iof ithe iA. iboonei iextract. 

2. To iisolate iand icharacterize ichemical icompounds ifrom ithe ileaves iof i iA. iboonei 

3. To itest ifor iantimicrobial iactivities iof iisolated icompounds iand ithe icrude iextract ifrom iA. 

iboonei. i 

1.4 iHypotheses 

1. The iclasses iof icompounds iin ithe ileaves iof iA. iboonei ican ibe iidentified iby iphytochemical 

iscreening. 

2. The icompounds iin ithe ileaves iof iA. iboonei ican ibe iisolated iand itheir istructures iestablished. 

3. The iextracts ifrom ithe ileaves iof iA. iboonei iand ithe icompounds itherein ihave iantimicrobial 

iactivities. 

1.5 iSignificance iof ithe istudy 

This istudy iwould iyield iimportant ilead imolecular istructures ifor ipossible iantimicrobial idrug 

idevelopment iespecially iin ithe iproduction iof isynthetically iimproved iantimicrobial iagents. iThe 

iidentified icompounds imay ias iwell ibe iused ias imarkers ifor ithe istandardization iof iherbal iformulations 

ifrom iAlstonia iboonei. i 

Furthermore, ithe iantimicrobial iactivity iof ithe icrude iextract iwas itested iagainst iselected iorganisms. 

iThe ibioactivity iresults iof iAlstonia iboonei iprovided ipreliminary iscientific ijustification ifor ithe 

itraditional imedicinal iuses iof ithis iethno iremedy, ian iimportant istep itowards iits iacceptance iand 

idevelopment ias ialternative iantimicrobial iagent. 

The iindiscriminate iuse iof iantimicrobial idrugs ihas iled ito ithe iincrease iin iemergence iof iresistant 

imicrobes ito imajor iclasses iof idrugs iin irecent iyears. iTherefore, ithis ihas icaused ivarious iclinical 

iproblems iassociated iwith iinfectious idiseases. iThese iantibiotics iare isometimes iassociated iwith iside 

ieffects ilike ihypersensitivity iin ithe ihost iand ithis icall ifor ithe isearch iof inew ianti-microbial iagents. iSince 

iAlstonia ibonnie iis iused itraditionally ifor itreatment iof ia inumber iof iillnesses, iit icould ibe ia isource iof 

ialternative iantimicrobial iagents. 
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CHAPTER iTWO 

LITERATURE iREVIEW 

2.1 iIntroduction 

Microbes isuch ias ibacteria, ifungi, iprotozoa ior iviruses iare iknown ito icause imicrobial iinfections 

i(Kumar, i2012) iespecially ithe iWest iNile ivirus iwhich ihas ibeen ipreviously iassociated iwith iAfrica iand 

ithe iMiddle iEast ias iwell ias ithe iUnited iStates i(Ogwu iet ial, i2017). iThus, imicrobes iplay ia isignificant irole 

iin imost iof ithe idiseases ioccurring ion iearth i(Sasidharan iet ial., i2011). iMicrobes iare iliving iorganisms 

iwhich ioccur iin idifferent ishapes iand isizes iand iare ifound ieverywhere. iAlstonia i iis imade iup iof ialmost i40 

ispecies iwidely idistributed iin ithe itropics iof iAfrica, iSouth iAsia i(Adotey iet ial., i2012), iAustria iand 

iCentral iAmerica i(Oghenesuvwe iet ial., i2015). iAlstonia iboonei ibelongs ito ithe ifamily iApocynaceae 

i(Adotey iet ial., i2012). iThe iplant iconsists iof itropical itrees, ishrubs iand ivines i(Ahmad i& iBeg, i2001), iand 

ihas imore ithan i300 igenera iand i13000 ispecies i(Oghenesuvwe iet ial., i2015). iBased ion ithe ivariety iof 

imedicinal ivalues iof iA. iboonei, iit iis imostly ilikely ithat iinhibition iof ioxidative istress iand ifree iradicals 

imight icontribute ito iits imedicinal ieffects. 

Alstonia iboonei ican ialso ibe idrunk ior iused iduring ibathing ias ia icure ifor idizziness, iand igiven iafter 

ichildbirth ito ihelp iin iplacenta irecovery i(Ogwu iet ial., i2017). iIts ileaves ican ibe ipounded ito ia imash iand 

ican ibe iapplied itopically ito ireduce ioedema, iand ileaf isap iis iused ito icleanse isores i(Ogwu iet ial., i2017). 

iVarious iethnopharmacological istudies idone ion iAlstonia iboonei iproducts iindicate ithat ithe iextracts 

ipossess iantimalarial, iantipyretic, ianalgesic iand ianti-inflammatory iproperties i(Okwu, i2004; iOlajide 

iet ial., i2000) ianthelmintic, idiuretic, ispasmolytic iand ihypotensive iproperties, iimmunostimulant 

iproperty, iantipsychotic iand ianxiolytic ieffect iand ireversible iantifertility ieffect i(Oghenesuvwe iet ial, 

i2015). i 

The istem ibark iis ianti-venom ifor isnake ibites iand ialso iused iin itraditional imedicine ito itreat ipainful 

iurination, iinsomnia iand ichronic idiarrhea i(Sati iand iJoshi, i2011). iA imixture iof iits iroots iwith istem ibark 

ican ialso ibe iused iin ithe itreatment iof iasthma, iwhile istem ibark iand ileaves ican ibe iused ito itreat iimpotence 

i(Opoku iand iAkoto, i2015). iTherapeutically, ithe ibark ipossesss iantimicrobial iand iantibiotic iproperties 

i(Ogwu iet ial., i2017). iA idecoction ican ibe imixed iwith ipure ihoney ifor idaily iuse ias ian ieffective ipainkiller 

ifor iconditions ilike: iPainful imenstruation i(dysmenorrhoea), iwhen iassociated iwith iuterine ifibroid ior 

iovarian icysts iin iwomen; ilower iabdominal iand ipelvic icongestion iassociated iwith igynaecological 

iproblems isuch ias ipelvic iinflammatory idiseases; iand ito irelieve ithe ipainful iurethritis icommon iwith 

igonococcus ior iother imicrobial iinfections iin imen i(Adotey iet ial., i2012). iIts imixture ican ialso ibe itaken 
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ifor ithe ipurpose iof itreating iround iworms, ithreadworms iand iother iintestinal iparasites iin ichildren 

i(Eskilsson iet ial, i2000). i 

The ibark idecoction iof iAlstonia iboonei iis iused iwith iother ipreparations iin ithe itreatment iof ifractures ior 

idislocation iand iits ilatex iis itaken ias ia ipurgative i(Adotey iet ial., i2012). iVarious ichemical icompounds 

iincluding; ialkaloids, itannins, iiridoids, iand itriterpenoids ihave ibeen iisolated ifrom iA. iboonei, 

i(Akinmoladun iet ial., i2007). iThe ialkaloids iisolated ifrom ithe iplant iinclude iechitamine iand iother 

ialkaloids, iand ithe itriterpenes ib-amyrin, ilupenol, iand iursolic iacid ihave iall ibeen iisolated ifrom ileaves 

iand istem ibark i(Adotey iet ial., i2012). iEchitamine ihas ianticancer iactivities i(Adotey iet ial., i2012; 

iOigiangbe iet ial., i2010), i(Z)-9- iOctadecenoic iacid iwas ifound ito ihave ithe imost ivolatile ioil iin ithe ileaf 

iand istem ibark, iwhile imethyl i(7 iE)- i7-octadecenoate iwas ithe imost iabundant iin ithe iroots i(Moronkola 

iand iKunle, i2012). i 

 i i i i i i i i i i i i i i i i i i  

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i  i i i i i i i i i 
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2.2 iClassification, iCultivation, iand iEthnobotanical iuses iof iAlstonia iBoonei 

The ispecies iare ifound iall iover ithe iworld iof iwhich iAlstonia iboonei, iAlstonia icongensis iand iAlstonia 

ischolaris iare iindigenous iin iAfrica. iAlstonia igrows iinto ibig itrees iin imost iof ithe ievergreen irain iforests 

iof itropical iWest iAfrica. iThe iplant ican igrow ivery iwell iin idamp iriverbanks iand iit iis ialso iused iby iall ithe 

itraditional ihealers ipracticing ialong ithe iwest icoast iof iAfrica. iAlstonia iboonei iis ia ideciduous itree iup ito 

i35 imeters ihigh iand iit ibuttresses ideep-fluted ihigh i(Shang iet ial, i2010). iIts iwhite ilatexes iare icopious. 

iThe ileaves iare ishaped iin iwhorls iat inodes, iwith irounded iapex irounded ito iacuminate, ilateral ivein 

iprominent ialmost iat iright iangle ito imidrib. iThe iplant iproduces iwhite iflowers iwith ilax iterminal icymes 

iand ithe ifruits iare ipaired iwith ia islender ifollicle iup ito i16cm ilong iwith ibrown ifloss iat ieach iend 

i(Sasidharan iet ial, i2011). 

 

Figure i1: iShowing iclockwise iorder ifrom itop ileft; ithe ileaves, istem, ibranches, iand iwhole iplant iof 

iAlstonia iboonei ispecies. 
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Popularly iknown ias iGod's itree ior i"Onyame idua” iAlstonia iboonei iDe iWild iis ia iherbal imedicinal iplant 

iof iWest iAfrican iorigin, i". iWithin iWest iAfrica iin isome iforest icommunities, ithe iplant iis iconsidered ias 

isacred iconsequently ithe iplant iparts iare inot ieaten i(Opoku i& iAkoto, i2014). iThe iplant iparts iare 

itraditionally iused ifor iits iantimalarial, iaphrodisiac, iantidiabetic, iantimicrobial, iand iantipyretic 

iactivities, iand ithis ibeen iproved iscientifically. iThe iplant iparts iare irich iin ivarious ibioactive 

icompounds isuch ias iechitamidine, iNα-formylechitamidine, iboonein, iloganin, ilupeol, iursolic iacid, 

iand iβ-amyrin iamong iwhich ithe ialkaloids iand itriterpenoids iform ia imajor iportion i(Okwu, i2004). i 

Alstonia ihas iabout i40 ispecies iof iwhich iabout itwelve ispecies iof ithe igenus iAlstonia iand iAlstonia 

iboonei iDe iWild ibelongs ito ithe ifamily iApocynaceae. iAlso, iAlstonia iis icalled; iAustralian ifever ibush, 

iAustralian iquinine, iDevil itree, iDita ibark, ifever ibark, ior ipalimara i(Savova iet ial, i2004). iIn iuganda, iit iis 

icalled iMubajjangalabi. 

Alstonia iboonei iis ifound iin idry, iperipheral, isemi-evergreen itransitional irainforest. iIt ialso ioccurs iin 

isimilar ihabitats iand iin iswamp iand iriverside iforests. iA. iboonei irequires ilarge iamounts iof ilight iand 

iconsumes ilarge iamounts iof ispace iin iforests. iIt ihas iplenty iof inatural iregeneration iin iyoung isecondary 

iforest. iAccording ito iShai iet ial i(2008), iin iNigeria, iA. iboonei ioccurs iin imoist ilowland iforest ibut imay 

iextend iinto idrier itypes, iincluding igentle ito isteep, irocky ihill isites. iIt ican isurvive iin idifferent iareas ithat 

iis; ifrom irocky ihillsides ito iseasonal iswamps ibut imostly iprefers idamp isituations iand ican igrow 

isatisfactorily ion iwell-drained islopes. 

2.3 iUses iof iAlstonia iboonei 

Plants ineed iminerals ifor ihealthy igrowth iand ito ibuild iup ithe iactive inutrients ito ienrich itheir 

ipharmacological iproperties iand iantioxidant iactivity iand ithese iminerals ican ionly ibe iobtained ifrom 

isoil. iLikewise, ianimals ialso ineed ito iregularly ifeed ion iminerals iand ivitamins ifor itheir igood ihealth iand 

iboost itheir iproductivity, ithus ithey ilargely idepend ion iplants ithrough ithe ifood inutrients ithey itake. iIn 

icases iwhere ithe ifood ilacks isufficient iminerals iand ivitamins, ideficiency idiseases ihave ialways icome 

iinto iexistence i(Akinmoladun iet ial, i2007). iThis imedicinal ivalue ihas iled ito itheir igrowing idemand 

iowing ilargely ito ithe idiscovery ithat iextracts ifrom iplants icontain inot ionly iminerals iand iprimary 

imetabolites ias iwell ias iantioxidant ipotential. iAntioxidant isubstances iblock ithe iaction iof ifree iradicals 

iand ithis ihas ibeen iimplicated iin ithe ipathogenesis iof imany idiseases iincluding iatherosclerosis, 

iischemic iheart idisease, icancer, iAlzheimer’s idisease, iParkinson’s idisease iand iin ithe iaging iprocess 

i(Tabuti iet ial., i2007). i i 
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Alstonia iboonei istem ibark ihas ibeen ifound ito ipossess ianti-inflammatory, ianalgesic iand iantipyretic 

iactivities i(Olajide iet ial., i2000). iThe istem ibark iis imostly iused iin ithe itreatment iof imalaria, iand iis ilisted 

iin ithe iAfrican iPharmacopoeia ias ian iantimalaria idrug. iAn iinfusion iof ithe ibark iis iused ias iantivenom ifor 

isnake ibites iand ican ialso iused ito itreat ipainful imicturation iand irheumatic iconditions i(Okwu iet ial, 

i2004). iA isolution iof iroots iand istem ibark ican ibe iapplied ito imanage iasthma iand iits i istem ibark iand 

ileaves iliquid iis idrunk ito itreat iimpotence. i 

 

A. iboonei iextracts ihave imacro ielements iwhich iplay isignificant iroles iin ithe imetabolism iof iliving 

iorganisms iincluding iman. iCa isalts iprovide irigidity ito ithe iskeleton iand icalcium iion iplays ia irole iin 

imany iif inot imost, imetabolic iprocesses. iMany ineuromuscular iand iother icellular ifunctions idepend ion 

ithe imaintenance iof ithe iionized icalcium iconcentration iin ithe iextracellular ifluid. iCalcium ifluxes iare 

iimportant imediators iof ihormonal ieffects ion itarget iorgans ithrough iseveral iintracellular isignaling 

ipathways i(Ogwu iet ial, i2017). iPhosphorous iis ialso iimportant iin ibone iformation iand imany iessential 

imetabolic iactivities iin ithe ibody ifor iexample iphosphorylation ireactions. i 

The ibark iof iAlstonia itree iis ione iof ithe imost ieffective ianalgesic iherbs iin inature. iAll ithe iparts iof ithe 

iplant iare ivery iuseful ibut ithe ithick ibark icut ifrom ithe imatured itree iis ithe ipart ithat iis imost icommonly 

iused ifor itherapeutic ipurposes. iThe ibark iof ithe itree iis ihighly ieffective iwhen iit iis iused iin iits ifresh iform; 

ihowever, ithe idried ione icould iequally ibe iused. iTherapeutically, ithe ibark ihas ibeen ifound ito ipossess 

iantirheumatic, ianti-inflammatory, ianalgesic/pain-killing, iantimalaria/antipyretic, iantidiabetic 

i(mild ihypoglycaemic), iantihelminthic, iantimicrobial iand iantibiotic iproperties i(Shai iet ial, i2008). i 

Alstonia isolution ialso ihelps iin irelieving ithe iaches iand ipains iassociated iwith imalaria ifever iand ipainful 

imenstruation i(dysmenorrhoea). iAlstonia ican ialso ibe itaken ifor iconditions ithat iexhibit iantipyrexia iand 

ianti-malaria ieffects, ito icombat irheumatic iand iarthritic ipains. iThe isolution iof iAlstonia ibark iis ialso ian 

ieffective ipain-killing iagent i(Moronkola i& iKumle, i2012). iA icold isolution imade ifrom ithe ifresh ior 

idried ibark iof iAlstonia itaken iorally itwo ito ithree itimes idaily iexerts ia imild ihypoglycaemic ieffect ion 

idiabetic ipatients, iused ito icure iround iworms, ithreadworms iand iother iintestinal iparasites iin ichildren 

i(Erhenhi i& iObadoni, i2015). 

The ifresh ibark iof iAlstonia iis ialso iuseful ias ian ieffective iantidote iagainst isnake, irat, ior iscorpion ipoison, 

iit icould ialso ibe iuseful iin iexpelling iretained iproducts iof iconception iand iafterbirth iwhen igiven ito 

iwomen. iParts iof iTrema iorientalis iand ithe ibark iof iAlstonia iboonei ican ibe imixed iwith ithe iroots iand 
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ibark iof icola iand ifruits iof iXylopia iparviflora iwith ihard ipotash iand iused ito itreat iAsthma i(Ganza, i2014). 

iIt iis iused iwith iother ipreparations iin ithe itreatment iof ifractures ior idislocation, ijaundice, iand ifor 

iinducing ibreast imilk. iIts ilatex iis itaken ias ia ipurgative. iThe ihardened ilatex iis iused ifor ithe itreatment iof 

iyaws iand iit ialso ihas ipotential ianti-HIV iindicators i(Olajide iet ial., i2000). i 

Several iplants iand ivegetables ithat iare iused iin itraditional imedicine iare iattributed ito itheir iantioxidant 

icompounds. iAntioxidants iare ialso iused ito ipreserve ifood iquality imainly ibecause ithey iarrest ioxidative 

ideterioration iof ilipids. iPlant-based iantioxidants iare inow ipreferred ito ithe isynthetic iones ibecause iof 

isafety iconcerns i(Okoye iet ial, i2014; iKumar, i2012; iGanza, i2014; i& iSati iet ial, i2011). iThis ihas iled ito 

iextensive iscreening iof iplants ifor ipossible imedicinal iand iantioxidant iproperties, ithe iisolation iand 

icharacterization iof idiverse iphytochemicals iand ithe idevelopment iand iutilization iof iantioxidants iof 

inatural iorigin i(Sasidharan iet ial., i2011; iSavova iet ial., i2012). iAlstonia iboonei i(Apocynaceae) ias ia 

imedicinal iplant iis iwidely iused iacross iAfrica ifor imanaging ivarious iailments. i 

The ifollowing iare ithe itraditional iuses iof iAlstonia iboonei; iits ilatex igives ian iinferior iresinous icoagulate 

iwhich ihas ibeen iused ito iadulterate ibetter irubbers. i iA isolution iof istem ibark iand icold iwater iis idrunk ias ia 

icure ifor ivenereal idiseases, iworms, iand isnakebite iand irheumatic ipains iand ito irelax imuscles i(Okoye iet 

ial., i2014). iAdditionally, ia imixture iof ithe iroot iand istem ibark iis ialso itaken ias ia itreatment ifor iasthma. iA 

iliquid imade ifrom ithe istem ibark iand ileaves iis idrunk ito itreat iimpotence. iIn iGhana i(helping iin itoothache 

iand, iafter ichild idelivery, ito iaid iin iexpelling ithe iplacenta), iin iCote id’Ivoire iand iBurkina iFaso i(used ito 

ireduce ioedema iand ito iclear isuppurant isores iand iexposed ifractures), iin iNigeria i(used ifor iulcers), iand 

iin iCameroon iand iLiberia i(for isnake ibite iand iarrow ipoison ias iwell ias idizziness) i(Erhenhi iet ial., i2015). 

iAn iinfusion iof iroot iand istem iback iand ifruit iis idrunk ias ia iremedy ifor iasthma i(Okwu iet ial, i2017). iIt iis 

iused ifrom iCote id’voire ithrough ito iBurkina iFaso ias ia idecoction ito icleanse isuppurating isores iand 

iexposed ifractures i(Erhenhi iet ial., i2015). iIn iNigeria ifor isores iand iulcers, iand iin iCameroon iand iLiberia 

ifor isnakebit iand iarrow ipoison. iThe ibark ihas iwidespread iuse iin iGhana ito iassuage itoothache; iin iSeira 

iLeone iit iis iused ias ian ianthlmintic i(Ooku i& iAkoto, i2015). 

2.4. iA ireview iof isome ianalytical imethods iused iin inatural iproducts iresearch i 

The iqualitative iand iquantitative istudies iof ibioactive icompounds ifrom iplant imaterials imostly irely ion 

ithe iselection iof iproper imethods. iIn ithis isection, isome iof ithe icommonly iused imethods iin inatural 

iproducts iresearch iare idiscussed. i i 
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2.4.1. iExtraction i 

Extraction iis ithe ifirst istep iof iany imedicinal iplant istudy iand ilargely idetermines ithe ifinal ioutcome iof 

ithe istudy. iExtraction imethods iare iat itimes icalled i“sample ipreparation itechniques”. iThe idevelopment 

iof imodern ichromatographic iand ispectrometric itechniques ihas imade ibioactive icompounds ianalysis 

ieasier ithan ibefore ithough ithe isuccess istill idepends ion ithe iextraction imethods, iinput iparameters iand 

ithe iexact inature iof iplant iparts i(Sasidharan iet ial, i2011). iThe imost icommon ifactors iaffecting iextraction 

iprocesses iinclude; ithe imatrix iproperties iof ithe iplant ipart, ithe isolvents iused, itemperature iand 

iextraction itime. iAnd ifurther iseparation ican ibe iconducted ionly iif, iidentification, iand icharacterization 

iof ibioactive icompounds iand ithe iextraction iprocess ihas ibeen iappropriately idone. iBioactive 

icompounds ifrom iplant imaterials ican ibe iextracted iby iuse iof ivarious iclassical iextraction itechniques 

iincluding; isoxhlet iextraction, imaceration iand ihydro idistillation ito iobtain ia icrude iextract iwhich iis 

ithen iconcentrated iusing ia irotary ievaporator. iThese itechniques iare ibased ion ithe iextracting ipower iof 

idifferent isolvents iused iand ithe iapplication iof iheat iand/or imixing i(Ogwu iet ial, i2017). i 

2.4.2. iColumn ichromatography i 

In icolumn ichromatography, ithe istationary iphase i(a isolid iadsorbent) iis iplaced iin ia ivertical iglass 

icolumn iand ithe imobile iphase i(a iliquid) iis iadded ito ithe itop iand iflows idown ithrough ithe icolumn i(by 

ieither igravity ior iexternal ipressure). iColumn ichromatography iis icommonly iused ias ia ipurification 

itechnique ito iseparate idesired icompounds ifrom ia imixture i(Siddique i& iSaleem, i2011). i 

The iextract ito ibe ipurified iby icolumn ichromatography iis iapplied iat ithe itop iof ithe icolumn. iThe iliquid 

isolvent i(the ieluent) iis ipassed ithrough ithe icolumn iby igravity ior iby ithe iapplication iof iair ipressure. 

iEquilibrium iis iestablished ibetween ithe isolute iadsorbed ion ithe iadsorbent iand ithe ieluting isolvent 

iflowing idown ithrough ithe icolumn. iBecause ithe idifferent icomponents iin ithe imixture ihave idifferent 

iinteractions iwith ithe istationary iand imobile iphases, ithey iwill ibe icarried ialong iwith ithe imobile iphase ito 

ivarying idegrees iand ia iseparation iwill ibe iachieved. iThe iindividual icomponents, ior ielutants, iare 

icollected ias ithe isolvent idrips ifrom ithe ibottom iof ithe icolumn i(Moronkola i& iKunle, i2012). i 

Silica igel i(SiO2) iand ialumina i(Al2O3) iare ithe itwo iadsorbents icommonly iused ifor icolumn 

ichromatography, ithey iare isold iin idifferent imesh isizes, iindicated iby ia inumber ion ithe ibottle ilabel. iThe 

ipolarity iof ithe isolvent iwhich iis ipassed ithrough ithe icolumn iaffects ithe irelative irates iat iwhich 

icompounds imove ithrough ithe icolumn i(Ogwu iet ial, i2017). iPolar isolvents ican icompete imore 

ieffectively iwith ithe ipolar imolecules iof ia imixture ifor ithe ipolar isites ion ithe iadsorbent isurface iand iwill 
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ialso isolvate ithe ipolar iconstituents ibetter. iConsequently, ia ihighly ipolar isolvent iwill imove ieven ihighly 

ipolar imolecules irapidly ithrough ithe icolumn. iA isolvent iwhich iis itoo ipolar iallows irapid imovement 

iwith ilittle ior ino iseparation iof ithe icomponents iof ia imixture iin ithe iend iand iwhen ia isolvent iis inot ipolar 

ienough, ino icompounds iwill ielute ifrom ithe icolumn. iTherefore, iproper ichoice iof ian ieluting isolvent iis ivery 

icrucial ifor ithe isuccessful iapplication iof icolumn ichromatography ias ia iseparation itechnique. iOften ia iseries 

iof iincreasingly ipolar isolvent isystems iare iused ito ielute ia icolumn. iA inon-polar isolvent iis ifirst iused ito ielute 

ithe iless-polar icompounds. iOnce ithe iless-polar icompound iis ioff ithe icolumn, ia imore-polar isolvent iis iadded 

ito ithe icolumn ito ielute ithe imore-polar icompounds i(Okwu iet ial, i2010). i 

2.4.3. iThin ilayer ichromatography i 

Thin ilayer ichromatography i(TLC) iis ioften iused ito ianalyze ithe ifractions iobtained ifrom icolumn 

ichromatography ito idetermine iif ithe ifraction icontains imore ithan ione icomponent iand iif ifractions ican 

ibe icombined iwithout iaffecting itheir ipurity i(Adotey iet ial, i2012). iThe iseparation iby iTLC idepends ion 

ithe irelative iaffinity iof icompounds itowards istationary iand imobile iphase. iThe icompounds iunder ithe 

iinfluence iof imobile iphase i(driven iby icapillary iaction) itravel iover ithe isurface iof ithe istationary iphase. 

iDuring ithis imovement, ithe icompounds iwith ihigher iaffinity ito ithe istationary iphase itravel islowly 

iwhile ithose iwith iless iaffinity ito ithe istationary iphase itravel ifaster iand ithis ifacilitates ithe iseparation iof 

icomponents iin ithe imixture. iOnce iseparation ihas ibeen iachieved, ithe iindividual icomponents iare 

ivisualized ias ispots ion ithe iplate iafter istaining iwith iiodine ivapour i(Okwu iet ial, i2010). i 

2.4.4. iHigh iperformance iliquid ichromatography i 

This iis ibasically ia ihighly iimproved iform iof icolumn ichromatography iwhere ia isolvent iis iforced 

ithrough iunder ihigh ipressures iof iup ito i400 iatmospheres iinstead iof ibeing iallowed ito idrip ithrough ia 

icolumn iunder igravity iwhich imakes iit imove ifaster. iIt ialso iallows ithe iuse iof ia ismaller iparticle isize ifor ithe 

icolumn ipacking imaterial iwhich igives iit ia igreater isurface iarea ifor iinteractions ibetween ithe istationary 

iphase iand ithe imolecules iflowing ithrough iit, ithus iallowing ibetter iseparation iof ithe icomponents i(Sati iet ial, 

i2011). iPreparative ihigh-performance iliquid ichromatography i(HPLC) ihas ibecome ia ifavorite imethod iof 

inatural iproduct iisolation iand ipurification iand ithe idifferent imodes iavailable ilike; inormal-phase, ireversed-

phase, isize iexclusion, iand iion-exchange ican ibe iused ito ipurify imost iclasses iof inatural iproducts. iAlthough 

ipreparative iHPLC iis ivery isimilar ito ianalytical iHPLC, iinstead iof iinjecting ia ismall iamount iof isample ito 

imaximize ithe iresolution, ithe iamount iof ifeed iis ivery ihigh iin iorder ito imaximize ithe ipurification 

iproductivity iand iminimize ithe iamount iof isolvent iused i(Kumar, i2012). i 
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2.4.5. iMass ispectrometry i(MS) i 

Mass ispectrometry iallows ithe idetermination iof ithe imolecular imass iand ithe imolecular iformula iof ia 

icompound, ias iwell ias icertain istructural ifeatures. iWhen ia ismall iamount iof ithe icompound iis ivaporized 

iand ithen iionized, iit iproduces ia imolecular iion i(a iradical ication). iMany iof ithe imolecular iions ibreak 

iapart iinto ications, iradicals, ineutral imolecules, iand iother iradical ications i(Okoye iet ial, i2014). iThe 

iweakest ibonds iare imost ilikely ito ibreak iand ithose ithat iresult iin ithe iformation iof ithe imost istable 

iproducts. iThese ifragments iof ithe imolecules iare idetected iindividually ion ithe ibasis iof itheir imass-to-

charge iratios i(Sati i& iJoshi, i2011). iThe idetails iof iexactly ihow ithese ipositively icharged ifragments iare 

iseparated iand idetected idiffer iaccording ito ithe ispecific idesign iof ithe imass ianalyzer iportion iof ithe 

iinstrument. iIn iany icase, ithe iinformation iacquired iand idisplayed iby ithe idata isystem i(the iso-called imass 

ispectrum) iallows ithe ianalyst ito ireconstruct ithe ioriginal imolecule iand ithereby iidentify iit. iBesides ithe 

isignificant iapplicability ito imolecular icompound iidentification, imass ispectrometry ialso ifinds iapplication 

iin ielemental ianalysis, isuch ias ito idetermine iwhat iisotopes iof ian ielement imight ibe ipresent iin ia isample i(Shai 

iet ial, i2008). iHere, ivarious iMass iSpectrometry iIonization iMethods iincluding iAtmospheric iPressure 

iChemical iIonization, iAtmospheric iPressure iPhotoionization i(APPI), iElectrospray iionization i(ESI) 

iand iMatrix-Assisted iLaser iDesorption iIonization i(MALDI) iwere iused. 

2.4.6. iNuclear imagnetic iresonance i(NMR) ispectroscopy i 

Nuclear imagnetic iresonance ispectroscopy idepends ion ithe iabsorption iof ienergy iwhen ithe inucleus iof 

ian iatom iis iexcited ifrom iits ilowest ienergy ispin istate ito ithe inext ihigher ione. iMany ielements iare idifficult 

ito istudy iby iNMR, iand isome icannot ibe istudied iat iall. iFortunately ithough, ithe itwo ielements i(carbon 

iand ihydrogen) iare ithe imost icommon iin iorganic imolecules iand ihave iisotopes i(1H iand i

13C) icapable iof 

igiving iNMR ispectra ithat iare irich iin istructural iinformation. iA iproton inuclear imagnetic iresonance i(1H 

iNMR) ispectrum itells ius iabout ithe ienvironments iof ithe ivarious ihydrogen iatoms iin ia imolecule; ia 

icarbon-13 inuclear imagnetic iresonance i(13C iNMR) ispectrum idoes ithe isame ifor ithe icarbon iatoms 

i(Erhenhi iet ial, i2015). iTogether, i

1H iand i

13C iNMR iis iused iin idetermining ia isubstance’s imolecular 

istructure. iIt iis imostly iused iwith iother ispectrometric itechniques isuch ias iFTIR, imass ispectrometry iand 

i2DNMR. i 

 

In i2DNMR, ithere iis iHMBC ispectroscopy, icorrelates i

1H iand i

13C inuclei ithrough itwo, ithree, ior 

isometimes ifour ibonds, iHSQC idetermines ithe icorrelations ibetween itwo idifferent itypes iof inuclei 
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i(commonly i

1H iwith i

13C), iwhich iare iseparated iby ione ibond iand iH-HCOSY, i

1H iand i

1H iwhich 

idetermines ia icorrelation ibetween ia iproton iand ia iproton i(Erhenhi iet ial, i2015). 

2.4.7 iPhytochemical iproperties iof iAlstonia iboonei 

Different ichemical icompounds iincluding ialkaloids, itannins, iiridoids, iand itriterpenoids ihave ibeen 

iisolated ifrom iAlstonia iboonei. iChromatography iof ibark iextracts iof iAlstonia iboonei ion isilica igel 

iplates iwith ithe isolvent isystem iAcOEt-MeOH-H2O i(150 i: i26 i: i19) iproduced i6 iseparate ispots iwith 

ialkaloid ireactions iand ithe ialkaloids iisolated ifrom ithe iplant iincluded iechitamine i(3) i, iechitamidine 

i(4), ivoacangine i(5) i, iekuammidine i(6) iand iNα-formylechitamidine i(7) i(Opoku i& iAkoto, i2014). 

iEchitamine iis ialso iisolated ifrom ithe ibark iof iAlstonia ischolaris. iThere iis iabsence iof ialkaloids iand 

iterpenoids iin iaqueous iextracts iand ipresence iof itannins i(14.75%), ialkaloids i(8.79%) iand iterpenoids 

i(7.19%) iin imethanolic iextract iof ileaves i(Wemambu iet ial., i2018) 

The imedicinal ieffects iof iplants iare ioften iattributed ito ithe iantioxidant iactivity iof ithe iphytochemical 

iconstituents, imainly ithe iphenolics i(Scholichin, i1980). iThe iantioxidant iactivity iof iphenolics iis idue ito 

itheir iredox iproperties iwhich iallow ithem ito iact ias ireducing iagents, imetal ichelators iand ifree iradical 

iquenchers i(Siddique i& iSaleem, i2011). iPlants ihaving isignificant imedicinal ivalues iare ialways irich iin 

iphenolics iand ito ihave ihigh iantioxidant ipotentials. iIt iwas iexpected ithat iA. iboonei, iwhich ihas imany 

imedicinal iuses, icould ihave ia ilarger iamount iof iphenolics iand ipossess ia ihigh iantioxidant ipotential. 

iHowever, iSiddique i& iSaleem i(2011) ifindings iconfirmed ithat ithe iopposite iwas ithe icase. iThe 

iantioxidant iindices ievaluated ishowed ilow ivalues ifor ithe iplant. iThis ipresupposes ithat iother iclasses iof 

iphytochemicals, ilike ithe ialkaloids, icould ibe imajor iplayers iin ithe imedicinal iand itherapeutic ivalue iof 

iA. iboonei. iA isynergistic irelationship iamongst iphytochemicals ihas ibeen iconfirmed ito ibe iresponsible 

ifor ithe ioverall ibeneficial ieffect ithat ican ibe iachieved ifrom iplants i(Savova iet ial, i2004), ithough itests 

ihave inot iyet ibeen icarried iout ito imeasure ithis isynergy. iThe isynergy iof iphytochemicals imay imake-up 

ifor ithe iapparent ilow ivalues ifor iindividual iclasses iof iphytochemicals. iThe iimportant iminerals iand 

ivitamin ifound iin ithe iplant imight ialso ibe imajor icontributors ito ithe imedicinal ivalue iof ithe iplant i(Shai iet 

ial, i2008). iMineral ielements imay ihave imore iroles ito iplay, ithan ipresently iacknowledged, iin ithe 

isynergy iof iphytochemicals ifor ithe ihealth ibenefit iof iman. iThe iphytochemicals ipresent iin ithe 

imethanolic iand iaqueous iextracts iwere iidentical. iIn itraditional iusage, idecoction ior iinfusions iof iherbs 

iare iusually imade iwith ieither ialcohol ior iwater ias ithe isolvent. iAt itimes, idifferences iexist ibetween ithe 

iphytochemical iprofile iof ialcoholic iand iaqueous iextracts i(Wemambu iet ial, i2018). iIn ithe icase iof iA. 
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iboonei, ithe iaqueous iextract iis irecommended ibecause ino ivital iphytochemical iseems ito ibe ileft iout iand 

ialso ibecause iof iprobable iunwanted ieffects ithat ialcohol. 

Flavonoids iare ipotential iwater-soluble iantioxidants iand iare ifree iradical iscavengers iwhich iprevent 

ioxidative icell idamage iand ihave istrong ianticancer iactivity i(Salah iet ial., i1995; iOkwu, i2004). iThey ialso 

iminimize ithe irisk iof iheart idiseases. iAdditionally, iSaponins ihave ithe icapability ito ineutralize isome 

ienzymes iin ithe iintestines ithat ican ibecome iharmful, ibuilding ithe iimmune isystem iand ipromoting 

iwound ihealing. iAlkaloids ialso ipossess ianalgesic, iantispasmodic iand ibactericidal ieffects iwith 

itannins ibeing iconfirmed ito ihasten ithe ihealing iof iwounds iand iinflamed imucous imembrane i(Okwu 

iand iOkwu, i2004). iCardiac isteroids iare iwidely iused ito itreat icongestive iheart ifailure isince ithey ihelp iin 

iincreasing ithe iforce iof icontraction iof ithe iheart i(positive iinotropic iactivity) iin iheart ifailure ipatients 

iand itheir ipresence isupports ithe imedicinal iuse iof iA. iboonei i(Shang iet ial, i2008). 

According ito iWemambu iet ial i(2018), isequential iextraction iof ileaves, istem iand iroot ibark isamples iwas 

idone iwith ithe isolvents iof iincreasing ipolarity iand ithese iextracts iwere iassayed ifor itotal iphenolic 

icontent iand iin ivitro iantioxidant iand iantidiabetic iactivities iusing idifferent iexperimental imodels. 

iThere iis iability iof ithese iextracts ito iinhibit iα-glucosidase iand iα-amylase iwas ialso iexamined iin ivitro. 

iThe iethanol iextract iof ileaves ihad ihigh itotal iphenolic icontent iwhen icompared iwith iother iextracts iand 

ihad ifree iradical iscavenging iabilities iin idifferent iexperimental imodels i(Kumar, i2012). iThe iethanol 

iand iaqueous iextracts isignificantly iinhibit ithe iactivities iof ikey ienzymes ilinked ito itype i2 idiabetes. 

iThese icompounds ihave ia ihigh ibinding iaffinity iwith iα-glucosidase iand iα-amylase ienzymes iunder 

imolecular idocking istudies. i iPhytochemical iscreening ion ithe ipresence iof iphytochemicals iresponsible 

ifor ithe iantimicrobial ipotential iof iroots iof iAlstonia iboonei irevealed ithe ipresence iof ialkaloids, 

icyanogenetic iglycosides, iflavonoids, iterpenoids iand isteroids iand isaponins. iThus iresearch ihas ibeen 

iconducted iusing idichloromethane iand imethanol i(1:1 iv/v) iextracts iof ithe istem ibark iof iAlstonia 

iboonei i(Apocynaceae), ifor iantimicrobial iactivities iagainst iCandida ispecies, iPseudomonas 

iaeruginosa, iEscherichia icoli, iStreptococcus ipyogenes, iBacillussubtilis iand iStaphylococcus iaureus 

iusing ithe iagar idiffusion imethod. 
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CHAPTER iTHREE 

MATERIALS iAND iMETHODS 

3.1 iPlant icollection iand iIdentification 

The ileaves iof iAlstonia iboonei iwere icollected ifrom iWakiso iDistrict i(Nakawuka ivillage). 

iIdentification iof ithe iplant iwas idone iat iMakerere iUniversity iHerbarium iand iVourcher inumber 

iwasBG-2017/001. 

3.2 iExtraction 

The ileaves iwere iair idried iat iroom itemperature ifor i21 idays. iThe idry ileaves iwere iground iinto ifine 

ipowder iusing ian ielectric igrinder. iThe ipowdered iplant imaterial i(1 iKg) iwas isequentially iextracted 

ithree itimes iwith i5 ilitres iof ia imixture iof idichloromethane iand imethanol i(1:1 iv/v) iat iroom itemperature 

ifor i2 idays i(48 ihours). iThe iextract iwas ifiltered iusing icotton iwool iand iWhatman iNo. i1 ifilter ipaper iand 

iconcentrated iwith ia irotary ievaporator iat i40 i

0C ito idryness. iThe idried iextract iwas itransferred ito ia 

isample ibottle iwhich iwas iput iin ia idessicator icontaining ianhydrous isodium isulphate ito iremove iany 

icontent iof iwater ithat icould ihave iremained. iThe idried iextract iwas ithen iput iin itightly iclosed icontainers 

iwhich iwere ikept iin ia irefrigerator ifor ifurther ianalysis. 
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The idichloromethane iand imethanol iextract iwas ithen isubjected ito ipreliminary iphytochemical 

ianalysis ito iidentify ithe ipresence iof iphytochemical iconstituents ias iindicated iin ithe ifollowing isections 

ihere ibelow; 

3.3 iPhytochemical iscreening iassay 

Phytochemicals iare isubstances igot ifrom iplants iand irefer ito ithe ilarge inumber iof isecondary imetabolic 

icompounds ifound iin iplants. iAfter iobtaining ithe icrude iextract ifrom ithe iplant imaterial, iphytochemical 

iscreening iwas idone iwith ithe iappropriate itests iin iorder ito iidentify ithe itype iof iphytochemicals iexisting 

iin ithe iavde iextract imixture i(Opoku i& iAkoto, i2015) ias i ishown iin iTable i1 ibelow. 

 

 

 

 

Table i1: iPhytochemical iscreening imethods iused 

Metabolite Test Procedure observation 

 iAlkaloids Wagner itest 2 iml iof iextract iwas imixed iwith1% iHCl 

i.Then ito i1ml iof ithis isolution i6 idrops iof 

iWagner’s ireagent. 

Yellow iprecipitate 

Cardiac iglycosides Kellar i– iKiliani 

Test 

2ml iof iextract iwas imixed iwith i1 iml iof 

iglacial iacetic iacid, i1 iml iof iferric ichloride 

iand i1ml iof iconcentrated isulphuric iacid. 

 

Green-blue 

icolouration 

Anthraquinone Borntrager's 

itest 

 i50 img iof iextract iwas iheated iwith i1 iml i10% 

iferric ichloride isolution iand i1 iml iof 

iconcentrated ihydrochloric iacid. iThe iextract 

iwas ithen icooled iand ifiltered. iThe ifiltrate 

iwas ithen ishaken iwith ian iequal iamount iof 

idiethyl iether. iThe iether iextract iwas ifurther 

iextracted iwith istrong iammonia. 

No ipink ired icolour iin 

iammoniac i(lower 

ilayer) 

Flavonoid NaOH itest The iextract iwas itreated iwith idilute iNaOH, 

ifollowed iby iaddition iof idilute iHCl. i 

Intense iyellow 

icolour 

Saponin Frothing itest i/ 

Foam itest 

0.5 iml iof iextract iwas idissolved iin i5 iml iof 

idistilled iwater iand ishaken iwell. 

Foam ipersists 

Tannin Braemer’s itest 10% ialcoholic iferric ichloride iwas iadded ito i2 

iml iof ithe i iextract. 

Greenish igrey 

icolouration 
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Terpenoid 

 

 

 

Salkowski itest 

5 iml iextract iwas imixed iwith i2 iml iof 

ichloroform iand i3 iml iof iconcentrated 

isulphuric iacid. 

Reddish ibrown 

icolourof iinterface 

 

3.4 iIsolation iof icompounds 

Column iChromatography i(CC) iwas iused ito icarry iout ifractionation iand iisolation. iThe ilevel iof 

iseparation/purification iwas imonitored iusing iThin iLayer iChromatography i(TLC) iviewed iunder 

iultra-violet i(UV) ilight i(254 inm iand i366 inm iwave ilengths). 

3.4.1 iColumn iChromatography 

The icrude iextract iwas imixed iwith isilica igel i(70-230 imesh) iColumn iChromatography. iThen isilica igel 

iwas imixed iwith in-hexane iand iformed ia ihomogenous isuspension iwhich iwas istirred iusing ia iglass-

stirring irod ito iremove ibubbles. iThe isilica igel islurry iwas ithen ipoured iinto ia iglass icolumn iof iinternal 

idiameter i5cm. iThe isample ito ibe il7oaded ion ithe icolumn iwas ifirst iprepared iby idissolving i15 ig iof ithe 

iextract iin i50 iml iof idichloromethane. iTo ithe isolution, i30 ig iof isilica iwas iadded iand imixed iby istirring 

iwith ia iglass irod iso ias ito iadsorb ithe icrude iextract ionto ithe isilica igel. iThe imixture iwas idried iusing ia 

irotary ievaporator iat i45-50 i

0C iand ithe iadsorbed isilica igel iwas ilayered ion ithe icolumn ilayer ibed. iThe 

icolumn iwas ifirst ieluted iwith in-hexane ias ithe imobile iphase iwith ithe ipolarity iincreasing iby i5 i% 

iincrements iof iethyl iacetate iand iafter igetting ito i100 i% iethyl iacetate, ithe ipolarity iwas ifurther iincreased  

iby i5 i% iincrements iof imethanol. iFor ieach ieluent isystem, itwo ilitre ivolumes iwere iused iand i250 iml 

ifractions icollected iin i250 iml iglass ibeakers. iThe icollected ifractions iwere idried iusing ia irotary 

ievaporator iat i400C iand ithe ifractions iwere ifurther idivided iby ismall iColumn iChromatography iwith 

idichloromethane iand imethanol i(1:1) ias ithe ieluent isystem ito iobtain ithe ipure icompounds. 

3.4.2 iThin ilayer ichromatography i 

The iconcentrated ifractions icollected ifrom ithe icolumn ichromatography iwere isubjected ito iThin iLayer 

iChromatography i(TLC). iThe ifraction iviles iwere idissolved iin ilittle idichloromethane iand ibriefly ia 

ispot iof ieach ifraction iwas icarefully iapplied ionto ia ithin ilayer ichromatographic iplate i(coated iwith 

isilica) iand ileft ito idry. iAfter iabout ifive iminutes, ithe iplate iwas idipped iin ia isuitable isolvent iwhich 

iallowed ithe icompounds iin ithe ispot ito imove iupwards iby icapillary iattraction. iThe iplate iwas ithen 

iremoved ifrom ithe isolvent iand ileft ito idry. iThe ipositions iof idifferent icompounds iwere iobserved iunder 

iUV-light i(254 inm iand i366 inm) ifollowed iby iexposure ito iiodine ivapour. iFractions iwith isimilar iTLC 

iprofiles iwere icombined ifor ifurther iseparation. 
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3.5 iStructure idetermination iof ithe ibioactive icompounds 

The istructure iof ieach iof ithe icompound iisolated iwas ithen idetermined ifrom iNMR idata iobtained i ion ia 

iBruker iAV-500 ispectrometer i(MC-Murry) ito igenerate i1D i(1H iand i

13C) ias iwell ias i2D i(H-H iCoSY, 

iHSQC iand iHMBC) ispectra i. iHere i10mg iof ithe isample iwas idissolved iin i0.6ml iof ideuterated 

ichloroform iand ithen ifiltered ithrough ia iPasteur ipipette iequipped iwith iglass iwool iplug ithat idischarged 

iinto ia i5mm iNMR itube i(Aldrich iZ412848) iwhich iwas ilabeled iclearly iwith iconcentric ilabel. iThis iwas 

icarried iout iin iGerman. i i iThe ispectra iin iFID iformat iwere iprocessed iusing iMestReNova iversion i8.1.1. 

iand ithe istructure iof ia icompound iin ithe igiven itest isample iwas idetermined iby iinterpretation iof iboth ithe 

i1D i(1H, i

13C) iand i2D i(H-H iCoSY, iHSQC iand iHMBC) i iNMR iresults iwith iresidual ichloroform ipeaks 

iused ias ithe ireferences. iThe iresults iwere icompared iwith ipublished idata iin ithe iliterature. 

The ipure iextract iwas i29.1 img iof ia iwhite ipowder. 

3.6 iBioassay iof ithe icrude iand ipure icompounds 

The icrude iextract iand ipure icompound iwere itested iagainst ifour itypes iof ibacterial istrains: 

iPseudomonas iaeruginosa, iStapylococcus iaureus, iSalmonella ityphi iand iEscherichia icoli iall iof 

iwhich iwere iobtained ifrom ithe iDepartment iof iBiological iSciences iKyambogo iUniversity i, iKampala. i 

3.7 iModified iAgar idisc idiffusion iassay ifor ibacterial iscreening i 

Each itest imicroorganism iwas iaseptically iinoculated i(approx. i1.0 ix i108
 icolony iforming iunits/ml) ion 

isterile iMueller iHinton iagar iby isurface ispreading ito imake ia iuniform imicrobial iinoculum. iUsing 

isterile iglass icork iborers i(6 imm iin idiameter), itwo iwells iboth icontaining ithe itest iextract iwere icarefully 

imade ion ithe iagar iplate iwithout idistorting ithe imedia iand ia iseparate iagar iplate iwas iused ito itest ithe 

icontrol idrug; iTetracycline i(0.5 img/ml) iagainst ithe ibacteria. iThe isecond iplate icontaining idimethyl 

isulfoxide i(DMSO) iwas iused ias ia inegative icontrol. iFifty imicrolitres i(50 iμl) iof ithe iextract iand ithe 

icontrols iwere icarefully idispensed iinto ithe irespective iwells iand ithe iplates ileft ion ithe ibench ifor i60 

iminutes ito iallow ithe isystem istabilize ias ithe iinoculated imicroorganisms iget iacclimatized ito ithe inew 

ienvironment. iThe iculture iplates iwere ithen iincubated iat i37 i

0C ifor i24 ihours iand ithe idiameter iof ithe 

izone iof iinhibition iwas imeasured iusing ia imetric iruler i(Oigaiangbe iet ial, i2010). 

3.8 iDetermination iof iMinimum iInhibitory iConcentration i(MIC) iusing iBroth idilution imethod i 

MIC iwas iperformed ion iorganisms ithat iexhibited ihighest isensitivity, ito ithe iextract iand ipure 

icompounds, iof idiameter iabove i12 imm iupon iscreening. iFive ihundred imicrolitres iof ithe itest iextract 
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iwas iserially idiluted ifrom i2-fold ito i4-fold idilution iin isterile iMueller iHinton ibroth. iFive ihundred 

imicrolitres i(500 iμl) iof ithe itest iorganism iwas iaseptically iinoculated iin ieach iof ithe ifour itubes 

icontaining ithe iextract iin iorder iof iincreasing idilution i(500, i250, i125 iand i62.5 img/ml). iThereafter, ithe 

itubes iwere iincubated iat i37 i

0C ifor i24 ihours i(Wemambu iet ial, i2018). iAfter iincubation, ithe itube inext ito 

ithe ione ishowing ino imicroorganism iturbidity iwas iconsidered ias icontaining ithe iMIC iof ithe iextract iin 

iquestion. i 

 

CHAPTER iFOUR 

RESULTS iAND iDISCUSSION 

4.1. iPhytochemical iscreening iresults iof iAlstonia iboonei 

Table i4.1.1 iPhytochemical iscreening iresults iof iAlstonia iboonei 

Phytochemicals Reagent Observation Results 

Saponin itest i  

  

Foam iTest i  

  

Produced ifoam ithat ipersisted i  i i i i i+ 
 i i i i i  

Alkaloid itest i  Wagner’s iReagent i  Formation iof iyellow iprecipitate i  i i i i i i+ 

Tannins itest i  Braemer’s itest Greenish igrey 
coloration iof ithe isolution 

 i i i i i+ 

Cardiac iglycosides Kellar- iKiliani itest Green-blue icoloration iof 
Solution 

 i i i i i i+ 

Flavonoids itest Alkaline iReagent iTest intense iyellow icolour iobtained  i i i i i i+ 

Terpenoid Salkowski itest Reddish ibrown icolor iobtained  i i i i i+ 

Anthraquinone Borntrager's itest No i ipink-red icolor iin ithe 
ammoniacal i(lower) ilayer 

 i i i i- 

 

The iphytochemical iscreening iof ithe iMethanol/DCM isamples iof iAlstonia iboonei igave ian iindication 

iof ibioactive iconstituents iwhich iinclude: isaponins, iflavonoids, ialkaloids, itannins, icardiac iglycosides, 

iterpenoids. iThese ibiologically iactive iconstituents iof ithe iextract iare iindicators iof iits iantimicrobial 

iactivity. i 
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4.2 iCharacterization iof ichemical icompounds ifrom ithe iextract 

 iTwo icompounds iwere iisolated ifrom ithe isamples iof ithe ileaves iof iAlstonia iboonei iby ia icombination iof 

ichromatographic itechniques. iThe istructures iof ithese iisolated icompounds iwere iidentified ias itrans-

fagaramide(1) iand iLupeol i(2). iThis iis ithe ifirst itime icompound i1 iis ibeing ireported ifrom ithis ispecies. 

4.2.1 iCompund i1 

Compound i1 iproduced ia iwhite ipowder isoluble iin iDichloromethane. 

1

H iNMR ianalysis iin i500 iMHz ispectrometer iwith ia isolvent isystem iof iCDCl
3

 i i i 

Table i4.2.2: i

1H i(500 iMHz) iand i

13C i(125 iMHz) iNMR ispectral idata itogether iwith ithe iHMBC 

icorrelations iof icompound i1 iin iCDCl3. 

Connectivity iin ithe imolecule 

Position i δC δH i[ppm, imatter, i(J iin 

iHz) 
 iCOSY HMBC i(H i i i i iC) 

1 148.9 -- i i i-- i i i i i i i i i-- --- ----- 

2 148.2 -- i i i i-- i i i i i i i i-- --- ------ 

3 106.4 6.98 i id i(1.7) H i– i5 C-1, i2,5,7 

4 129.4 -- i i i i-- i i i i-- --- -------- 

5 123.7 6.95, i i idd i i( i8.0, i1.7) i i i H i– i6, i3 C-1,3,7) 

6 108.5 6.75 i id H i– i5 C i– i2, i4. 

7 140.1 7.54, i id i i i i i(15.6) H i– i8 C i– i3, i5, i9 

8 119.2 6.32 i id i i i i i i(15.6) H i– i7 C i– i4, iC i– i9 

9 166.3 ----- ------ ----- 

10 ----- ----- ---- ----- 

11 47.2 3.21 im H i– i12, iN i– iH C-9, iC-13/14, iC i– i12 

12 28.8 1.85 im H i i- i11, i13/14 C-13/14, i11 

13/14 i 20.3 0.95 id i(6.7, i1.7) H i– i12 C-11 i12, i14/15 

1-OCH20-2 101.4 5.69 i id i i i i(1.7) --- C i– i1, i2 
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N i– iH ---- i 6.21 iLS H i– i11 ---- 

 

Partial iStructure i1 

The icompound iwas iisolated ileading ito iformation iof ia iwhite iamorphous isolid 

The i

13
C iNMR i125 iMHz ishowed i13 ipeaks iincluding ithat iof ian iester i(or iamide) icarbonyl i(δ i i i166.3) 

 

 

Partial iStructure i2 

The iHSQC ishowed ia idioxymethylene igroup iwith ia icross ipeak icoordinate iat iδH i i i5.69 i i(2H), i(δC i i 

i101.4) 

 

 

Partial iStructure i3 

From i

1H iNMR iand i

1H-1H iCOSY, ishowed ia itrans-double ibond iwhich iwas ideduced i[δH i7.54 i(1H, id, iJ 

i= i15.6 iHz); iδH i i i6.32 i(1H, id, iJ i= i15.6 iHz). iFurthermore, ithe iHSQC ispectra irevealed ia icross ipeak iat iδH 

i7.54, iδC i140.1, iimplying ithat ithe idouble ibond iwas iadjacent ito ian ielectron-withdrawing iatom: 

Hence; i i i 

 

 

 

Partial iStructure i3 
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From i

1H iNMR iand i

1H-1H iCOSY ispectra, iit iwas ialso ideduced ithat i3 iaromatic iprotons iwere ipresent 

i[dH i6.98(brs, i1H); idH i6.94(d, i1H, iJ i= i8.0) iand idH i6.76 i(dd, i1H, iJ i= i8.0, i1.7 iHz), itwo iof iwhich iwere 

iortho ito ieach iother. i 

Hence: i 

 

The i

1H iNMR iand i

1H-1H iCOSY ispectra ialso iindicated ian iisobutyl imoiety i[δH i3.21 i(2 iHz, imultiplet iH i– 

i11, iH i– i13/14); iδH i i1.85 i(1H, ia iseptet iof idoublets, iJ i= i6.5. i1.7Hz) iand iδH i0.95 i(6H,d id, iJ i= i6.7, i1.7. iHz) 

In iaddition ithe iHMBC iexhibited ia icorrelation ibetween ithe imethylene iproton iat iδH i3.21 iH i– i12 iand ia 

icarbonyl icarbon iat iδC i166.3, i(C i– i9) ithus isuggesting ia iconnection iwith ithe iester i(or iamide) igroup. 

 

Final iStructure 

The ilinkage ibetween ithe itrans-double ibond iwith iaromatic iring isystem iat iposition i4 iwas ideduced ifrom 

ithe iHMBC iinteraction ibetween ia iproton iat iδ7.54 i(H i– i7) iwith iaromatic icarbons iat iδc i106.4 i(C i– i3) iand 

iat iδc i123.7 i(C i– i5). 

From ithe iabove idata iand icomplete ianalysis iof iHMBC, ithe ipartial istructures iwere ijoined ito igive ithe 

ifinal istructure ias i(E))-3-(benzo[d] i[1,3] idioxol-6-yl) i- iN-isobutyl iacrylamide i ialso iknown ias itrans-

fagaramide ishown ibelow 
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4.3 iCompound i2 

Compound i2 iproduced ia ibrown iamorphous isolid, ihaving ibeen ieluted iwith iethylacetate ihexane i3.7 

ifrom ithe isilica igel icolumn. 

Table i4.3.1: i

1H i(500 iMHz) iand i

13C i(125 iMHz) iNMR ispectral idata itogether iwith ithe iHMBC 

icorrelations iof icompound i2 iin iCDCl3. 

C-

NO 
 i 

δC 
 i δ

1
H i[ppm] i(J i[HZ]) 

 i 
H-H i iCOSY 
 i 

HMBC i(H i i i i iC) 
 i 

1 38.8 i(CH2) 0.89 i(m) 1.65  iC-5,25 

2 27.5 i(CH2) 1.71 i(m) 

1.59 i(m) 

1.59, i1.71 
 i 

3 79.1 i(CH) 3.18 i(m) 1.57 C-23,24 

4 38.9 i(q) - 
 i  i 

5 55.4 i(CH) 0.67 i(m) 1.38 C-1,25 

6 18.4 i(CH2) 1.39 i(m) i 

1.52 i(m) 

0.67,1.92,2. 

37,1.67,0.98 

 i 

7 34.4 i(CH2) 1.39 i(m) 
 i  i 

8 40.8 i(q) - 
 i  i 

9 50.4 i(CH) 1.29 i(m) 
 i  i 

10 37.3 i(q) - 
 i  i 

11 21.1 i(CH2) 1.41 i(m) 1.22 C-19 

12 25.2 i(CH2) 1.68 i(m) 1.07 
 i 

13 38.1 i(CH) 1.66 i(m) 
 i  i 

14 42.9(q) - 
 i  i 

 i15 27.4 i(CH2) 1.57 i(m) 

1.03 i(m) 

1.03, 

 i1.57 

 i 

16 35.6(CH2) 1.49 i(m) 

1.37 i(m) 

1.37 

1.49 

 i 

17 
 i 
18 

43.1 i(q) 
 i 
48.4 i(CH) 

- 
 i 
1.36 i(m) 

 i  i 

19 48.1 i(CH) 2.38 i(m) 
 i 

C-13,18,20,21 

,29, i30 
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The i

1H iNMR 

ispectrum 

iproduced iseven 

imethyl iprotons iat iδ i0.76, i0.79, i0.83, i0.94, i0.97, i1.03 iand i1.68 i(integrated ifor i3H-each). iA isextet iof 

ione iproton iat iδ i2.38 iascribable ito iH-19 iis ia ifeature iof ilupeol. iThe iH-3 iproton ishowed ia imultiplet iat iδ 

i3.2 iwhile ia ipair iof ibroad isinglets iat iδ i4.57 iand iδ i4.69 i(IH, ieach) iwas iindicated iolefinic iprotons iat i(H-

29 ia i& ib). 

The istructure iwas ifurther isubstantiated iby ithe i

13C iNMR iexperiments iwhich ishowed iseven imethyl 

igroups iat iδ i28.1 i(C-23), iδ i18.1 i(C-28), iδ i16.2 i(C-25), iδ i16.0 i(C-26), iδ i15.4 i(C- i24), iδ i14.6 i(C-27) iand iδ 

i19.4 i(C-30)]; ithere iis ian iexomethylene igroup iat iδ i109.5 i(C-29) iand iδ i150.6 i(C-20)]. iA isignal iat iδC 

i79.1 iwas iattributed ito iC-3. i 

The iconfirmation iof ithe istructure iof icompound i2 iwas iaccomplished ithrough ithe i2D iNMR 

iexperiments i(COSY, iHSQC iand iHMBC).The iH-H iCOSY ispectrum iof ithe icompound iexhibited 

isome icross ipeaks isuch ias ibetween iδ i2.38, iH-19 iand ione i imethylene iproton iδ1.33, iH-21 iand ibetween 

imethine iproton iδ3.18, iH-3 iand imethylene i(δ i1.57, iH-2). i 

In ithe iHMBC ispectrum, ithe imethine iproton iat iδ3.18 i(H-3) ishowed icross ipeaks iwith ia imethyl icarbon 

iat iδ28.1, iC-23) iby iJ2 icorrelation iand ia imethyl icarbon iat iδ i18.4, iC-6) iby iJ3 icorrelation. iThe imethine 

iproton iat iδ i2.38 i(H-19) ishowed icross ipeaks iwith itwo imethylene icarbon iatoms iat iδ29.9 i(C-21) iand 

iδ109.5 i(C-29), ia imethine icarbon iat iδ48.4 i(C-18), ia imethyl icarbon iat iδ i19.4 i(C-30)] iand ia iquaternary 

icarbon iat iδ i150.6 i(C-20). iThe ipair iof ibroad isinglets iof iprotons iat iδ i4.57 iand i4.69 ishowed icross ipeaks 

iwith ia imethylene icarbon i iat iδ i48.1(C-19), iδ150.6 i(C-20) iand iδ i109.5 i(C-29)] iby iJ3 icorrelation. i 

20 150.6 i(q) - 
 i  i 

21 29.9 i(CH2) 1.33 i(m) 1.92 C-13,17, i19,20 i 

22 40.1 i(CH2) 1.38 i(m) i 

1.20 i(m) 

1.20, i 

1.38 

 i 

23 28.1 i(CH3) 0.97 i(s) 
 i 

C-3,4, i5, i24 

24 15.4 i(CH3) 0.76 i(s) 
 i  i 

25 16.0 i(CH3) 1.03 i(s) 
 i 

 iC-1,5, 

 

26 16.2 i(CH3) 0.83 i(s) 
 i  i 

27 14.6 i(CH3) 0.94 i(s) 
 i 

13,14,15 i, i 
 i 
 

28 18.1 i i(CH3) 0.79 i(s) 
 i  i 

29 109.5 i(CH2) 4.69 i(m) 1.68, i4.57 

1.68, i4.68 

C-19,30 i 

30 19.4 i(CH3) 1.68 i(s) 4.57, i4.69 C-19,20,29 
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In iconclusion, ithe iforgoing ispectral ianalysis iand icomparison iwith ireported idata i(Jain iand iBari, 

i2010), iled ito ithe iproposition iof ithe istructure ias ilupeol, ia ipentacylic itri-terpenoid, ias ishown ibelow. i 

 

4.5 iIn ivitro iactivity iof icrude iextract iagainst iselected ibacteria i 

The iactivity iof ithe icrude iextract iwas itested iagainst ifour ibacterial istrains inamely: iPseudomonas 

iaeruginosa iand iEscherichia icoli, iSalmonella ityphi iand iStaphylococcus iaureus ithe i iextract’s izone iof 

iinhibition idiameter iwas i9 imm, i20 imm, i0 imm iand i10 imm i irespectively ias ipresented ibelow; i 

Table i4.5.1: iBacteria istrain iand izone iof iinhibition iby icrude iextract 

 Zone iof iinhibition(mm) 

Bacterial i istrain Sensitivity Crude iextract Tetracycline 

i(positive icontrol) 

Escherichia icoli i Reactive 20 50 

Staphylococcus iaureus Reactive 10 50 

Pseudomonas iaeruginosa Reactive 9 50 

Salmonella ityphi Reactive 0 60 

Escherichia icoli iwas ifound ito ibe isusceptible ito ithe icrude iextract ias ithe izone iof iinhibition iof idiameter 

i(20mm) iwas iwith iin ithe irange ifor istandard iantibiotics isuch ias itetracycline izone iof i(inhibition 

idiameter i17-25) iand iampicillin i(inhibition idiameter i16-22) ias irequired iby iClinical iand iLaboratory 

iStandard iInstitute iCLSI(2007) 
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When ithe i iTrans ifaragamide i iwas itested iagainst ifive ibacterial istrains inamely: iPseudomonas 

iaeruginosa iand iEscherichia icoli, iSalmonella ityphi iand iStaphylococcus iaureus ithe iextract’s izone iof 

iinhibition idiameter iwas i12 imm, i10 imm, i13mm iand i10mm i irespectively ias ipresented ibelow; i 

Table i4.5.2: iBacteria istrain iand izone iof iinhibition iby iTrans ifaragamide. 

 Zone iof iinhibition(mm) 

Bacterial i istrain Sensitivity Trans 

iFagaramide i 

Tetracycline 

i(positive icontrol) 

Escherichia icoli i Reactive 10 38 

Staphylococcus iaureus Reactive 10 40 

Pseudomonas iaeruginosa Reactive 12 40 

Salmonella ityphi Reactive 13 30 

The itrans-fagaramide ishowed ilargest izone iof iinhibition ion iSalmonella ityphi ifollowed iby 

iPseudomonas iaeruginosa ithen iEscherichia icoli iand iStaphylococcus iaureus ialthough iits izone iof 

iinhibition iwas ibelow ithe irange ifor istandard iantibiotics ias irequired iby iClinical iand iLaboratory 

iStandard iInstitute. 

The iMinimum iInhibitory iConcentration i(MIC) iagainst ieach iof ithe ibacterial iresults iare ipresented 

ibelow. 

Table i4.5.3: iBacteria istrain iand iMinimum iInhibitory iConcentration iof ithe iTrans ifaragamide 

 i iBacteria i Minimum iInhibitory iConcentration 

i(mg/ml) 

Pseudomonas iaeruginosa 125 

Salmonella ityphi 250 

Escherichia icoli 250 

Staphylococcus iaureus 250 

The itrans-fagaramide ishowed ia iMinimum iInhibitory iConcentration iof i125mg/ml ion iPseudomonas 

iaeruginosa, iand i250mg/ml ion iEscherichia icoli, iSalmonella ityphi iand iStaphylococcus iaureus. iThis 
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ishowed ithat ithe ifagaramide iwas imore ieffective ion iPseudomonas iaeruginosa ithan ithe iother ibacteria. 

iThis ihigh iMIC ivalue icall ifor ia ihigh idose ifor ieffective itreatment. iThis iresult isupport ihigh idosage iof i(2-

3 icups iper iday) iused iby itraditional ihealers ion iadults. iThis iis ithe ifirst itime ithis icompound iis ireported 

ifrom ileaves iof ithis iplant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER iFIVE 

CONCLUSION iAND iRECOMMENDATIONS 

5.1 iConclusion  

The istudy ifound iout ithat ithe icrude iextract iobtained ifrom iAlstonia iboonei ileaves iwas istrongly iactive 

iantibacterial isolution iagainst iEscherichia icoli iin idisc idiffusion iagar iassay, imoderately iactive iagainst 
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iPseudomonas iaeruginosa iand iStaphylococcus iaureus ibut iit iwas iinactive iagainst iSalmonella ityphi. 

iThe iPreliminary iphytochemical ianalysis iof ithe iextract irevealed ithe ipresence iof itannins, iflavonoids, 

isaponins, iterpenoids, icardiac iglycosides iand ialkaloids. iSeparation iof ithe icrude iextract iyielded itwo 

icompounds iof; itrans-fagaramide iand ilupeol. iThe itrans- ifagaramide ishowed istrong iantibacterial 

iactivity iagainst iS. ityphi iin ithe idisc idiffusion iassay, ifollowed iby iP. iaueruginosa iand ileast iactivities 

iwas iregistered iwhen icompared iwith iS. iaureus iand iE. icoli. iThe itrans-fagaramide ishowed ia iminimum 

iinhibitory iconcentration iagainst iP. iaeruginosa icompared iwith ithe ithe ibacterial istrains. 

This iis ithe ifirst itime ithese icompounds iare ireported ifrom ileaves iof ithis iplant. iLupeol iis ia itriterpenoid 

ithat ihas ianti iinflamatory, iantitumor iand iantimicrobial iproperties. itrans-fagaramide ihas ibeen 

irecently iisolated ifrom izanthoxylum ileprieurii istem ibark iused ilocally iin iUganda iin itreating 

ituberculosis iand icough irelated iinfections. 

These ifindings icoupled iwith ibioassay istudies iof ithe icrude iextract ijustify iuse iof iAlstonia iboonei iin 

itradition imedicine. iFurthermore istandardization iof iherbal iformulation ifrom iAlstonia iboonei ileaves 

ican ibe ipossible iby iusing icharacterized icompounds ias imarkers iin iimproved itraditional imedicine. 

5.2 iRecommendations 

Further iresearch ishould ibe imade ion ithe iaction iof itrans-fagaramide iand iits iderivatives. 

Biotechnological istudies isuch ias iplant iculturing iare ihereby irecommended iso ias ito igenerate ithese 

icompounds iin ithe ilaboratory iand ireduce ion ipressure iimparted ion inatural ienvironment. 

There iis ineed ito iincrease ion ithe inumber iof imicrobial istrain ito ibe itested iagainst. 

Safety/cytotoxicity istudies ishould ibe icarried iout iabout iextracts iand ithe iisolated icompounds. i i 
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Appendices 

Appendix i1: iCompund i1 

Compound i1 iwas iobtained ias ia iwhite ipowder, isoluble iin iDichrolomethane. 

1

H iNMR ianalysis iin i500 iMHz ispectrometer iwith ia isolvent isystem iof iCDCl
3

 i i i 
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Figure i4.2.1a: i

1H iNMR ispectrum iof icompound i1 i i i i i i i i i i i i i i i i i i i 

 

 

 

 

 

 

APPENDIX i2: iEXPANDED i

1

H iNMR iSRECTRUM 

Figure i4.2.1b: iExpanded i

1H iNMR ispectrum iof icompound i1 
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Figure i4.2.1c:
 i i i i

13

C iNMR iof iisolated icompound i1 
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Figure i4.2.1d: iExpanded i

13C iNMR iSpectrum 
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Figure i4.2.1e: i

1H-1H iCOSY ispectrum iof icompound i1 
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Figure i4.2.1f: i

1H i-13C iHMBC ispectrum iof icompound i1 
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Figure i4.2.1g: i

1H i-13C iHSQC ispectrum iof icompound i1 
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Appendix i2: iCompound i2 

Figure i4.3.1a: i

1H i- i

13C iHMBC ispectrum iof icompound i2 i 
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Figure i4.3.1b: i

1H- i

1H iCOSY ispectrum iof icompound i2 i 
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Figure i4.3.1c: i

1H i- i

13C iHSQC ispectrum iof icompound i2 
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Figure i4.3.1d: i

1H- i

13C iCDC13 ispectrum iof icompound i2 
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Figure i4.3.1e:
 i

1H i- i

13C iCDC13 iMass ispectrum iof icompound i2 
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Figure i4.3.1f: i

1H i-13C iCDC13 iExpanded ispectrum iof icompound i2 
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Appendix i3: iBioassay iresults iof iTrans ifagaramide 
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Appendix i4: iMIC iresults iof ia iTrans ifagaramide 

 

 

 

 


