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ABSTRACT

Plants have been known since ancient timi:s and therefore scientists have found them to he

a better choice in S\Jch for bioactive compounds. The present work was designed to

detennine the phytochemical constituents IDd the antimicrobial acti viry of Irvinghl

gabonensis (lea\les, bark and stem) extracts 1:1.gainsl Saureu.1·, E. coli and?: typhi. The

samples was collected from ¿\go-lwoye in ljebu-:-larth loe.al govcmmcnt of Ogun State:

and solvent extraction was dunl' usingmacçration with aqueúus and ethanol and kept in?ide

refrigerator for forthcr analyses. The ph)tochemiecü analy?i:s W;J..<, carried out and its

antimicrobial activity ,vas ç:,;amined against S1aphy/rJnwu.1 aureus, lischcrichia coli Mid

Samollenu typhi. The ph)tochcmical scret:níng of ethanolic <1nd :,.queons extract of kvingia

gahonensis (leaves, bark ami stem) ?h0ws that ,.jj th\'.'. samples conw.in SLcroids, Saponins,

Flavonoids. Phenols, Tannins and Alkaloids ut varying proportion. It has been revealed

that all the tested plartt extracts possess1;,; antimicrobial properties against S. aure11s and E.

coli. E. çoli was more susceptible to \1arioos extracts; aqueous and eth<.1Ilolic extracts.

Jrvíngia gabonensfa· (leaves, bark and stem) exhibited the highest antimicrobial activity at

&.minimum concen.tration against S. aureus. The results provide justification for the use of

,,:?ords: Phytocbemical,
antimicrobial, extract, maceration and StaphylococtLr aureus.
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CHAPTER ONE

INTRODUCTION

l.1 Background of the Study

Plants have been known :.ince ancient times and therefore scientists havt.: found them to be

li better choice in such for bioactive compot1nds (Khan. ct al., 2011 ). P!Elntshave been used

since time ímmcmorial to treat mo,;tofthi: r.li:;rnse? affc,cting human kiml. The introductitm

of synthetic drugs. howe\'er, changed the trend lmtl attracted many to tum to use them on

the expense of botanical drug?: a trend which .according to res?.i.rchers is d1miging and

many people are using m..:dicinal hi:rh_s Acrnrding Ngulc (2013), about 80% of the

individuals from <leveloping coumries use trw.litionc1lly b10\\11 plants ,? medicine. The

world health organization (WHO), rec:onm1ends medicinal plants to bi: the best o,mm:e ofa

_-j

variety of drugs

Botanical medicine is the oldcst known type of medicine, lh1; use of plants as

source of medicine js a,; old as the origin ofnmn himself. ;'l,1edicinnl plants have been used

widely over all the e-ultures as a source of drugs for tri;-ntmcnt of various ailments affecting

bwnan beings and animals (Sigh & Singh, 2010), The medicinal \'alues. of plruits are

attributed to pharmacologically
active coTRPOunds that have no dire<.:t impact 011 the plants

? processes but research has proved these c0mpounds to have great medicina! values.

;? f _
1

t uses to protect itself against predators are called secondary

?!-1'"'"'" compounds that the P
Wl



Medicinal plants have been tested extensively and found to have great

-?logical uses .such as antí-inflammatmy activity, antibacterial activity, anti-

antioxidant activity,

hepatopmtective activity, haenmlytic activity, larvicidal activity, anthelmintic activity,

-pain relief activity, central nervous system activity, sexual impotence and ?m:tile

dysfunction (llosahally, et al., 2012; Adu,et aL, 2011}.

lrvin}?ia gabonensis (Africa Bush Mango) is an etb.no-medicinal planl 1hat ha_? hctn

used for traditional therapeutiç purposes (Ainge & .Brown, 2016). V2.ril)u:; part? nf /.

gabonensis have foun<l use ín the treatmem ot' a ·variety of ailmcnb, for l;lXample, in the

treatment of diarrhoea, gastrointc,,.tinal, liver conditions. yellow fever, rdícvc body pairu,,

sterility, hernia, urethral dischargç, a? an ruitidote for poisoning and fol' reduction of

breastfeeding period. It has also been found to fight obc:?ity, reduce body fat, lower body

} cholesterol and contml appetite. The seed has been kom,TI to ,educe blood glucose levels

in subj eds with obesiry while die bark has been reported to have annlgesic effects. The leaf

and root were- documented to haYC inhibitory properties against microorganisms (Nworie

Statement oltbe Problem

increase in resistance to inany commeteially produced synthetic ontimicrobial agents

?""'been ;-ing with tim• (Ra.me,h.& O)dgbo, 201$). Thmbu

.?i11 ...... ,1?"''"ê!1!'1•><>1'•<!11?



5 · from plants known to have medicinal value for the manufacturing of herbal

materials that can be used in developing new :mtímicrohial agents that can combat the

increasing resistance by the pathogenic mi1.:robes. Extrncts. obtained from medicinal plants

have been used over some time in the manufacturing of herbal antimicrobi:il agents by

pharmaceutical companies. However, over time some of tho.: padmgn1íc microorgrn.i.isms

have been gaining resistance against some o( the commercially produced hcrbal

aotimícrobíal agents. This has led to the need for improving the antimicrobial 1,;apability of

both commercially produced herha! ilnd symhetlcicanventional m1timicrotiial ¡c¡gcnt:,;.

Evaluation of the combincd ctlect of herbal ç;;tr.11:ts with commercially produced

antimicrobial agents and formulation of herbal ex.tr.ids wnwction? as a m<ÕIDIS of

developing new and improved antimicrobial ilgent. Hence the need of selliching for new

antimicrobial agents Is imperativé

j, t.3 Justification

,-.-? , ts with medicinal value has increa.?inglj• been advocated and

'.: :¡·¡ "'.lbJ-use of herbal plant extrae

\·\. · fantiruicrobial agents. Thi:s is due to the need of increasing
'.\? in the production

o

?-:.. .- .

1 anti "crobial agents that are commercially produced. Plants

•••l))readye.vatlabe
mi

-
·

. ed to make homemade coneoctions that have not been

fl:-.C.-.,iJ value have been us

-
.

. .· timicrobial activit:y. Further.more, different parts-of the

I

Wi
-ny validated to ba"" ..

...,¡¡ .,..i;,, .,,,,¡ã¡,g.onti!m? .__g¡wngw"""'""&
.??ijl!"" .. .... .·

·

-.
rife_ •. ,, :,.;;JV·?·':



?},f:' ?tuents and antimicrobial activity of extracts from the leaves, bark and stem of
:,.._ ..

/niingia gubonensis was tested for antimicrobial activity against pathogenic
·.¡- tnicroorganisms.

1.4 Aim and Objecfü•ei.

The Jllaln objective of this study is to determine the phytochemicttl constituent;; ;,;nd. the

antimicrobial activity of lri'ingfa w?hrmcnris (,\fricll bu?h mango) leaves, bark and stem,

extracts against S.aureus, F coli and S. t_,?)hi

The specífic objectives are to:

a. Detenninc the phyto>'."hemícal constilucnts of lningia guhrmensis (A.frie.a bush

mango) leaves, bark and stem extrads.

b. To detcmline antimicrobial activity of lningi11 J?abonensis(Africa bush mango}

leaves, bark and stem extracts agaím,t S.aureus, E. coli and S. typhf.
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CI!Al'TER TWO

LITERA TUkE REVIEW

?1 Medicinal Planb

Medicinal plants havi.; been ti:sted extcmively and fow1d to have great

pharmacological uses such as anti-inflammatory uctiv,·n,.
. •J. antibacterial activity, anti-

diabetic activity, w1ti-fungal activity, anticancer activity, JnLioxidant actlv[ty, hepnto

protective activity, haemolytic activity, lurvicidai ílctivity, anthelmintic.;1ctivily,paín relief

activity, central nervous system activity, sexual im¡mtcnce and erectile dysfunction

(Hosahally, ct al., 2012).

Infectious diseases have been consistently foun<l hJ bt among the leading cuu:.es of

threat to global health. The World Health Organization (WHO) in 201) repm1ed tffitt

infectious diseases accounted for 6 L 7% (5.9 m.ilfü1n) nfthe 9.6 million <lcaths in the sub-

Saharan African region. Plants \VÍih medicinal value have found application in he¡Üthcare

from the olden years. GlobaHy, there are cvidencc-b.as.ed studies to verify the dlicacy of

malicinal plants, and some of these shreds of evidence have provided ins.ights into the

)#•anual global market value of medicinal plant products has exceede<l $100 billion

I,"·

J. T-et al., 2013). The "traditional or herbal medicines" are those originating from plant

r:

r and ai,o generally ?arded as safe(GRAS) at the concootion dosage, based on

their

•..;.1 .._ .in'•""'"'°' cullll!OS (IJ,odimnffl. 2013), Thus, plants. remoin lh• ,m®I
•. ·.

?i.,.¡,.;¡,e?¡¡¡¡ ,c•.'Jt'Íl
"'·•.;····-· . ·,

·_.,, .. ,tl•R.:"



geatment of diverse ailments (Olasehinde ct al 201
.

aources of various phyto h
.

.. 2). Medicinal plants are gen?rally

bi I

.

I

. . .

e em1cals, some of which arc usually res_pomibk for their

o og1ca activities.

Traditional medicine as definer.l bv t . ,

'
he \\ orlJ Health OrganÍzEltion is the total of

the knowledge, skills. and practices based , •
. . -

. .

on the ihcorn;s, bd1cts, and experiences

tndigenous to difforem culture-_ ·h

.

s,
w clher explicable or not, us.ed in the maintemm'-C oí

health as well as in lhe prevention diQ >
_ •.•

, ?gnos1s, improvement, or treatment of physical aa<l

mental illness. However, tr.:iJitiollílL complementary me<licine in Nigeria continues to

thriveª" it is commonly practised in other Afrk;m m1fo_im ? wdl ll..'l in Asia. Application

of ethnomcdicinal knowledge ln the fid<l? of hiü?c.iences for investigation of non:\

bioactive compounds as well a.? thi.: polyphammcological formulittiun úlplant extracts for

use in primary healthcare has been the çcntral interest in n:::,carch (Adeeyo et al., 2018).

Phytochemical screening of the mediçinal pli.ints is usually ,kine again:;t broad

spectrum of mícroorganisms to ascertain their antimicrobial activities, b.isci.l on thi; ctClivc

A,

constituents of the plants that are primarily secondary mclabolites, The present occurrence

of antimicrobial drug resi:,.tanee by most b.acteria has posed an cnonnous problem

(Kpadonou et al., 2019), and triggered the need for continuous research for better and safe

1herapeutic agents. Most of the plants that found application in ethnomedicine have been

ented based on thek promising
activities against multiple disease-causing

.. ? ... v;jsanisms (Ogbole et al., 2018). Research efforts are expediting for better functional

.J.isl,.aling of? phU11••
and1his ho• provided a model fur about 25-50% of tho



marketed drugs (Segun et al., 2019) Ant' . .

majority act in sv .

.
. mucrobw.l activities of useful plants vary; the

?nergy (Oladosu ct al., 2015 .
.

(El--Ghani, 2016), while oth •

), reducing the si<lt: effect of synthetic drugs

?rn ac:t as quorum quencher:<-i (Monssaouí & Alaoui, 2016).

2.1.l /n:ingía gabone11sie)·

Jrvingia gahonemfs is kno\,'Il "I.ffas . Jean Rush !\fango (in English) TL!> úther

common names includi: bread tree A
_ .

, ..

.

, lni.:an wild mango, wild mango, and bushnmm:o and

lts local names include Apon (in '\:\,rub·1 S tl , N" .
,

, '

.

,
,

ou rnest rgcnai. Ogbono (in !gbo, Southeast

Nigeria), and Goron or biri (in Haus;,, Nimh?m Nigeria) (J\falrnnu et ell .. 201 9). Jn•ingia

gabom:nsfs is ,videly cultivated in \v'csl At'rinm counlrÍ_;s ínclut!ing :,;uuthwcsl and

southeast Nigeri..t, southern Cameroon, C6\ç d'lrnire, Ghilllll, Togo, llnd Benin, te, pro<luce

its edible fruit whose seed is us1.:d in th1: prL,paration of ]ocal delicious viscom soop for

swallowing yam and cassava pudding?. lrvingia gabonensis seeds are als,.1 a good source

of nutrients including a vaiicty of vitamins and minerals such as sodium, c,ilcium,

magnesium, phosphorus, and iron. It is also a rich ?ource of flavonoids. (quercetin &

kaempferol), ellagic acid, mono-, di-, and tri-O-methyl-ellagic 11cid.s, and their glycosides

which are potent antioxidants (Sun & Chen, 2012).

Jrvingia gabonensis
is an ethno-mcdicinal plant that has been used for traditional

?peutic purposes (Ainge & Brown, 2016}. Variomi parts of/. gabonen.?lj have found

in the ueatmen:t of a variety -0f aibnents. for example, in the treatment of diarrhoea.,

aaatn,intastinal. ÜVf;l'-conditions. yellow ?relieve body pains,:·sterllity. hernia, urcthta1



.

·--"-E?¡¡e, as an antidote for poisonin , .

g and for reduct10n of breastfeeding period. It has

..., been found to fight obesity, reduce L_ .

LJUd) fat, lower hody choles.terol and control

appetite. The seed has been kno.vn to íe<lui.:e blood glucose levels in subjects with ohcsit•;

while the bark has been reporwd to have analgesic effects The kaf and root we?

doc11mented to have inhibitory properties. ag,linst mkruorganisms (Nworie et al., 2016).

2.1 Microorg:11nisms

2,2.1 &cherichia coli

Esc:herichiu culi are bacterium that i? uimmonly found in the gut of humans

and other warm-blooded animals. National Center for Emerging and Zoonotic

Infectious Disea,ses. reported that most strains of E. coll are lrnrmless. H,nvcvcr, few are

known to contaminate food. Symptoms of disease include c1b<lominal cramps, pains, bloody

diarrhea. and nausea. Fever and vomiting may nlso occur. l\.fost indh1idlláls recover within

two \\'eeks, even though in a few cases the dist,ase may hecom(; c:dtcme\y dangerous

The development of resístance by Escherichia coli due to increasing in the use of

\tntimicrobi.al agents has led to the use of medicinal plants extracts against it. Medicinal

'·."?:;.;;.? extracts have shown to have antimicrobial activity against enteropathogenic

\.1?h?tcllia coli found in food ?rial (Fullerton et al., 201 l ). Traditional products used

•?? (,píoos)hlW<
antiJJlicrobioJ activity

_agawst
multiple antibiotic resíj\allt

··

"??O!oL,2001),Qll,orslodie•<àtrloill>lit®



/? with a medicinal value such ,
, . . . . . .

,:. as Album :m.t1vum hEtS shovm ID1t1m1crobml !lct1v1ty

?t Escherichia coli (Ziarlarirni et al., 2011)

2.2.l Slap/1ylococcus aureu.5

Staphyloco-.·ci,s aureu.s is Grn.m-posilive bacti.;ria rnll5es a varkt_'r' ufpyogcnic (ptL">·

forming) infections ,1.nd toxinoses (micr(1bial to:{ins) in humà/1:<;. Staphylococcu?- aureu.s

causes superficial skin lesions such as pimrlcs or boils and more sçriou;; infodions such as

osteomyelitis ctnd endocarditis (Mu?tapha, 2013). It i, C1n impr,rt,mt community-acquired

infections, nosocomíal infections of surgii.:al WüLmds aad also, the mos.t common cause of

hospital acquired infection such as :mrgii.:Jl wuuridsa11d S t.mreus in ho?¡,ir.alsarc hccnming

increasingly resi;;tant to antibiotics. !Vle<licinal plant extracts have shm-m a wide range of

antimicrobial activity against hoth bacterial and fungal paúiogcns (t,,.fanvi et al., 201
OJ

Studies carried out had shovm that some edibk plants extracts hc1ve antimicrobial

and great synergistic activities when used agai11st puthogcnic, probiotic and food spoilage

!--.? t,

?1 pathogens such as Staphylm.:occus aureus, Salmonella ryphi, Esd:erichia coli and other

\: -,ltecteria organisms (Das et al., 2012).
I



·j1f

Salmonella typhi

Salmonella IJ,phi is a Gram-negative bacterial pathogen that cauws gastroenteritis

in humans. In developing countrks, it is mainly a,sociílted ,,.vith causing typhoid fever

(Watson & Holden, 2010). 'fyphoid fever ís a major cmise<1fdcath amund the world in a

limíted settíng and globally remains as one of the mo:,;t infectious diseases (Buckle et al

2012). The disease is estimated to be responsible for ahollt 26.9 rnilfürn lrife.:tions nnd

269,000 deaths in 2010 (Buckle ct :ii .. 2012). Studies carried out have shown that hc-rbal

extracts and dietary spices from medicinal plants hílve antimicrobial aclivily against

Salmonella (yphi (Shan et al., 2017). Other studies have sh0\\11 that herbal e;,,:!racls frnm

medicinal plants not only havt: antimicrobial a,,tivity on Salmonella (}phi found in

vegetables but also against other diseasc.-causing bact.cria pathogens such as

enteropathogenic £scherit::hia coli an<l Listeria monocy1llgcnc, (Cutter, 2010)

2.3 Phytochen1icah in medicinal plants

Phytochcnúcals
can have complementar:· and/or overlapping mechanisms of action

,:

j/? the body, íncludíng a11tíoxidant effects, modulation of enzyme actions, stimulation of

\tã:.immune system, modulation ofhormonc metabolism, antí-bacterial aud antiviral effect,

'·?-

with DNA replication and ph}'sical action whereby some may bind physically

IJn .Mlls thereby preventíng:
the adhesion of pathogens to human ccll walls (Ngoci et

11ii'i1).



Alkaloid is a plant•dcrive<l l.!ompound that is toxic or physiologicnlly llCtive. Some

.:lbloids such as isopteropodine, tero o

. . . .

P P ,Pme have anti-m1embial fü.:tivity whereby they

allt by promoting white blood cells to dis.pose harmful microorganisms m1d cell debris.

Highly aromatic planar quaternary alkaloids like berherine., piperine and hantwne \Vork by

intercalating lhe DNA ªnd cell wall. Others, by simulatirtg neurotransmitters sw.;h as

acetylcholíne, dopamine and serotonin. they a:f:fr:ctcentral nervous system (CNS) at the

synapses. 1ñey ais.o act as narcotic,_ as antimah:rial, ílS topic-al uuesthetic for

ophthalmology; in tn.:ating hypertension, neuralgia, rheum::itism, motion sickuess, and also

in extending the lifo of hormones (Ngoci, ct al., 2011
). They have ana.lg,csie aefr,ity and

hence used to alleviate pain incases of boils, ?eptic wounds, and complaim; such as

J" headaches, abdominal pains and eye: conditions. They abo have amineoplatic activity, for

i

example, indo le alkaloids :J.IC used in h:ukemia and Hodgkin's disease chemothempy. They

a,;¢ by tennina.ting and depolymerizaticm of protein microtuhules that form the mitotic

·;,..,dividing and henceforth resulting to reduction of cancer. Nevertheless., s.ome types of

,

ds are hallucinative, addictive, and tox.ic and hence used as arrow poison for hunting

,

-,.J\i:Alkaloidsare 8 group of naturally occurring cot11powids that contain nitrogen and

neutNl or,Jiffe.,wtidl;ly
acidic properties. Tbeymayalso :sometimeSe.Ontain o,tygen,

sud>••t?• bromine.Olld J>hos¡>l,o..,,. 11,,ij?



.;:-1111inlY secondary metabolites of
1

.

·

.
. .

p ants but can also be produced by a variety of organisms

!,;i:=--i'
iâcluding bactena, fungi, and animals (Kittako?-··

-_,

- [)pet a.L 2014), They dissolve in water
'"

po0rly but readily diss.olve in .

:·f ,

orgaruc solvents (Shi l.1: al., 2014). They are divided into five

maJor groups namely: true alkaloids (contain nitrogen in hcti:rocydic filld IJrib'llliÚe from

àtnino acids), proto alkaloids, polyami11c albloi<ls, pepti<ltl and cydopeptides alkaloids

and pseudoalkaloids. Tht:y havi,: a widi:: rru1gc of ph.=1cological activities such as

antiasthma, antimalarial, anfü:anccr. cholinomimctic, vasfldilatory, ílntiamy\1yrithic,

analgesic, antibacterial and antihyperg]ycemic &ctivities (Cu?hnie & Lamb, 2014). Somtl

alkaloids have been known to poc.scss p?ychotropic ;,nd slimulant activitks and have been

used as recrealional drugs anJ emheogenic rltuals.

Alkaloid-. have gn.,al antimicrobial activity against bacterial pathogen:- sUl:h m>

Escherichia coli, Klefo·idla pneumonia, Siaphy!ococct1s aureus and P.wudomonas

aureginosa (Ma.atalah et aL 2012). Some ofthe bio:1clivccomponenfa of alkaloids such a..-;.

morphine and cordinc lmve been found to be active m1t only against bacterial and fungal

pathogens but aJso trypanosomes and plasmodia. Some of the Alk1lold? found in dietary

. food materials have also been found 10 containmlcrubiocid.al andantidiarrheal effect in thc

ial. Other studies carried out on alkaloids extracted from a variety of medicinal plants

showed a great antimicrobial activity again.st bodt Gram-negative and Gram.

ve bacteria .and also showed great antifungal activity (Garba & Okeniyi, 2012).



Saponins

These are service active agents w· .

1th soap-like properties and can be detected bv

llalrir abllity to cause foamin
d

-

?,,;
,

_ .

g an to hacmoly.se blood cell.s. They have a host of biological
roles mcludmg boosting respirnt ury syStem as Cxpcctornm, <tnd hcm.:e activity against
cough. 1ñey also have anti-protozoa activity whereby they .1ct by r?<1cting with choh:?tcrnl

in the protozoa] cell membnmes causlng c:éll lysi.s, e.g. Yucca;;afl{lnins arecm,ctiveagaimt

protoroan Gia.rdia lamblia. They sen-·i: as v;iccinc boosters hy acting a.--: a<ljuvant. TI1ey

have anti-inflammatory, emetlc.s, m1tiviraL a.111lfungc1L inscdicidat nwllu?á:idal, piscidal

and anti-bacteri:d activity (Nguci et al., 2011).

Studies carried out h<1ve shown rncdir.:inal plant extracts fr-ã-ctions rich Í11 sapimins

are effective against microorganisms :,uch a:; t'sdwriclúa coli, S11/momfla ryphi,

Aeromonas hydrophílía and other fungal pathugcns c,uch as C:mdida albicans (Deshpande

et al,, 2013). Saponins antimicrobial activity i? attributed mainly to its capability oflysing

microorganism's membranes rather than the sur.fo.ce tension of the extracellular medium

(Asl, 2008). Apart from antimicrobial activity, ?aponins. have shmom. other biological

properties with its cytotoxic activity on cancer or rumor cells being considered the most



Tau.nin¦

Tannins are asto

.

ngent, bitter plant polyphcooh; .
- .

llluink proteins. They have h
.

that either hmd and precipitate or

p }%tological role by actin as

. .

scavenging activity, chelation of . .

g nntwx1dants through free raài<.:al

trans11lon metals inhibT

lipid peroxidation (Ngoci et aL 201 J'
.

' J wn ofprn?xidativeenzymcs and

degenerativ d"

- ), hem.;e modulating oxid;itive stress and prnventiug
e ,seas.cs. They abo inhibit tumor TO\

. .

mutageneci of e

.
-

g vth by mJucmg¡¡poptosi,<, and inhibiting

ty arcmogens (Ngoc1 et
<LI., 201 J).

They exhibit anti-microbial activity by complexing nucleo_philfr: proteins hy

hydrogen bonding, covalent bonding, and nonspecific interaction Tl ..
s. temam target? for

complexing are cell wall and ¡¡ce mcmbrnne adhesi(ln proteln;i hence inactivating

microbial adhesion which is the first step in establishment of infoctions, They also cause

cell walVmembranc disruption (Ngoci et al., 2011). °111..is also i11activc1.tes mkrobial

enzymes and cell envelope transport proteins by prou:sM.::s that may involve reaction with

sulfhydryl groups of proteins. They itlso accumulate /complexes metal ions (e.g. cobalt,

·

. -manganese. iron, copper, etc.) necessll!)' for microbial groMh as w-factors and activators



?F.aitic, anti-irritant properties and also used in curbing hemorrhage, in wound
:
·;Íllaltng, and improving vascular health h

. .
.f. Y Suppressing peptides that harden arteries (Ngoci

,?:-T,f :et ,,Ill •• 201 I). AJso, they have econ •. .

--:.P,:?
omic tole nf tannmg leathns in leather indllstry.

, Nevertheless they affect intake and digi:stibi!ity ofJeeJs among lives.tock, atid excess can
be carcinogenic on normal tissues (Ngoci ct al., 2011

).

Antimicrobial activity of tannins ha, been teMed in ,mri()us fi?!Js of medicine

providíng positive results ?uch as arnioxidant ílCtivities, anticarcinogcnic activities and

antimutagenic properties. Tmmir1::; han: been ustJ in inhibiting the growth of many fungi,

yeasts, bacteria and viruse.,. Studies carrltd out have: shoi.vn 1h,ff tannins lm\'e anlib.1ctoi..tl

activity (Akiyama ct aL, 2011). Some of th,;; bioactivt <.:ompoumls of tannins such. as

catechin and pyrogallo! found in vegetabk tannins have been found to be toxic to

microorganisms. Tannins have been found not only effective against pathogenic microbes

but also have a signíficant value ns a cytotoxic ami an ,mtitumor agent (foshi et al., 2013)

Flavonoids

Flavonoidfi or bíoflavonoids are secondary metabolites of plants that chemically

a generaJ structure of 15 carbon skeleton consisting of two phenyl rings and a

,·,~::.;:.Jiç ring, There are over 500 groups of flavonoids thnt have been characterized

';··..
. their chemical structure (Venreridis et al,, 2017). They

·~· .t..a plants according to
·,· ··

th thins. Oa.vanones, fiaVanolsj tlavans, and

subdivided into an roran



ln plants they are responsible .

,, :: _ _

for floral pigmentation, ultraviolet ray's

1_w,s;i,'_;;Jlllnttion
in higher plants and symbiotic uitrogen fixation fhev arc also kt1ow11 to hafe9=/' iab:ibitory activities against organ·

.
·

·

??-/:
isms lhat cc1use plrnn diseases for example Fusarium

nxysporum. Flavonoids have been known to pos$ess antimicrobi¡¡J activity again.sr

·1 bacterial, fungal and viral microorgani?rns. They an.: mua!J1, kn?wn for their antimicrobial
activity of inhibiting the synthe.ois of the nucleic ucíds, tampering witl1 the integrity of the

cytoplasmic membrane function and the enci:-b-'Y meraholism procbis (Cushnit, & Lamb.

2005).

Flavonoids from som1: medicinal pbnts have h-c:,;n found to íllhibit the synthesis or

the nucleic acids, cause permeahilíty of the inner bacterial membrane ,md a di,%ipatio11uf

the membrane potential of Gram negative a11J Gram positive hacteria (CL1?hnie & lamb,

2005). Some of the bioactive components th<Lt have b-:en isolated frtlm flnvonoids have

.j been found to contain antifunga), antib3cteri.:1l and inscctiddal activities (Abdel ct al.,

Í?_ 2013). Previous sludies carried oul ha\'e shov..TI tlwt when mixed with antibiotics they have

? . · ....

,&l l}'D.erg:istic activity and suppress many pathogenic m1croorgamsms m numerou..'l m ntrn
0

•
-

• • •

(C ·h
· & Lamb 2011; r.-fanner ct o.I., 2013). Additional in vivo

?lad m VJ.VO studies us me ,

.ies have shown that flavonoids can be used as pharmaceutical drugs for bacterial

----=? or through the dietar)' intake to offer protection against infection {Zamora et aL,



11

CllAP"fER TliREE

MATERIALS AND ME'fHODS
SAMPLE COLLECTION AND LOCATION

lrvingia gabonensis (Africa bush mango) leaves, bark and stem was collected from Ago-
lwoye in ljebu-north local government ofOgun Stak. lsolaie used (Staphy!omcl.l5 m¡reus,

Escherichia coli and Samollena typhi') Wl.!re obtcllncd from Hegada s1:ientific service

limted, Ibadan Oyo state.

3.2 Preparation of Aqueous .and Ethanolk E.'l.tract

The samples were soaked in each solw:1\lS (A4ueous llild Etharn.il) for 72 hour? ,md

it was filtered with whatman filter paper and 1he filtrates wi:rc collected an<l kept inside

refrigerator for further analysis,

3;3 Phytoehemical Screening

1 3..1.I Qualitative Analysis

The ethanolic and aqueous extracts were subjected to phytochemical screening

• alkaloids, tanins, phenols, flavonoids, saponins, terpenoids, triterpenes,

-:-:!·
. •..1? lycosides Ph1obatannin and carbohydrates. according

ir?r,: .J,i; ¡lycosides. stero1u.:-. g •

I" of Evans WC & Trease, J 994



? Tcot for IIDwoida, JOO ml .

:;'; 1

'}
.

extract was digested with 2 molar HCI. The acidic

??f9tmle ·was mixed-with amyl alcoh l?!'. o at room temperaturç and the alcoholic Jay(,-r was

··}-(!
..

? Pink color indicated the presence of alkal 'ds? m .

•;

3.3.3 Test for t.nnóns, Sm\ of extract was odded to few drnps of¡ % lead acetate. A

yeUow precipitate indicate the presence of tállllim,.

3.3.4 Ferric chloride test for phenolic compounds and tannins: Ab(,ut 2.0 ml of each

extraçt was measured in a lest tube and (J.IJI moldm-3 Ferric chloride ?úlution ,vas added

drop by drop. Appearance of liluish '1lack rm.:cipitate indicall':d pn.:sence phenolic

oompowul!! and tannins.

3.3.5 Lead acetate test for na·rnnoids: To 1ml each of the extrncts ,vcrc dissolved in

ethanol and few drops of 10'% lead acet11tc solution were added. Appearm-icc of yellow

J'Mm te,tfor ,aponins: Small amount (1ml) of the extract were taken ín test tubes

d shaken vigorously. Appearance of foam persisting
?.......,,(J.0mJ)OfW4t,:ratl

'??1r- L11,-,i¡m,,enceof-·

¡,c,;it?f,;;¡?¼;>.f:?1;k



Teat for terpenoidl!l (Salk ,
•

'.:·:?;_ l ?!>·-- _

01\ski IC$t}: S ml of each cxtractwa<J mixed in 2 ml of

?h :i?.?- -? and concentrated I-LS04 (J , .·?( . ml) v.as carefully addtd to form a monoh,yer of
--!-----',.

·n;ddfsh brown oolorntion of tlie interface that show posítive result? fo1 the presence of

tcrpenoids.

3,3.S Test for triterp1mes: 300ml extrnct mixed v.cith 5ml çhJorofonn ãnd. warmed for

30 minutes, To chlorofonn solutim1 small vulwne ofccmcentrated sulfuric acid was added

and mixed properly. The appcanmct- of red color indicated the presenct:: tJflritcrpenes.

3..1.9 Salkowski reaction it>st for phytusterols: To 0.55ml cfi.Ch of the extracts in a

testube was was added L0m! of cocemrsted Ii,SO4 (com;,) from the sides ofrhc test tube

and then 10ml çhloroform. Appearnncc ofreddi?h brown colour in d1lornform layer intates

the presence of phytosterols.

?J-.10 Test for card ia.e glycosides: 5ml of each extract wa.? treated with 2ml of glacial

··;, 'w.tÍ.C acid containing one drop of ferric chloride solution. This was underlayed with lm'

??'.i':DbC. H,S04. A brown ring of the interface indicated a deoxy sugar, cha.mcteristic of
·

[des. A violet ring might appear below the brown ring whereas the acetic acid

..

:;;;_ i. _
.

t gradually throughout thin layer.
lí,togre,enishring au_ghtfort11JU5

1.'



Yt ff ·Tot for steroid&: 0 2ml f .

':

•
0 acettc anhyi.l

·

d

1:?Nml
. .

ri e Was added to 5ml ofethanolíc extract

i,-, ·"°"' , sample with 2ml of l--hSU4 Th
·-:i----:_-.-'!. ,

•
e color chmlge from víolet to blue or green indicated.

-'} f' il'•ptcsence of steroids,

:1

1
I J.3.ll Keller-Killiani test fo 1. 'dr g) cosi e?: About 1 ml of glacial acetic acid, frw drops of

0.01 rnoldm-3 Ferric chloride :solution and H,SO4 (ccmc.) slowly through the shks ofrhc

test tubes were added to the extracts. Appearance of reddish brown ring at th¡;jurn:tion thi;

liquids indícatt:d the presence of dc-oxysugars

3.3.14 Test for Phlflhatannin: Srunple w¡¡s boiled with 1'% ayur;x1u:; HCI to produce red

precipitate indicating the pre:;encc of phlobatannin (lfarbone, 1998).

-? I

3.3,15 Moliscb's test for carbohydrate?: Abllut 5ml each of the extracts was mixM v.ith

MoJisch reagent and then added HiS04 cone" along the side? of the test tubes to form

_Qu.mtttative AJ:taly9i111

':..;:.::_•·.···
.-.: 1

__ ª1
.

..,;,, (QnantitatiVe)
of ethanolic and aqueou.s extract was-

-m:.1::±:;,;- .... , •.•

'· :S,
·¡ /rJ ¡".'.;?•#m?o<d

.. cribed by(Smgleton,nd Ros,i, 1%5')

-?·?-?..;·;::::, - '

.



I,? ,, , .

1ml of each extract was meanlfCd_ 75ml of 1

-

inside tlJe 100ml conical flas ,

.:iN füSO.t. was acidai to the sample

k, Jt was stirred for 1 hour .

·filttted Y.ith Whatman fil

usmg ª magnetic stirrer, it was

J ter paper and 25ml ofthe exit' . .
.

tlask, 25ml of the extract when hot was
.

,
.

i$Çtwas p1peUcd into anothl'!rconical

coloured point. Titre .

, litercd agamst O.IN Ki\-lnÜ.¡ solution to a faint pink

value was n.:cordcd Ox· I
?

th

ª ate - (Titre value x 0.9004) mgtg nccordin

to ernethodof?larbone,{l973)

g

3,4,2 Determination of Phytatt<

1ml of each extract was measured into íl conical íla:,k_ 50ml of2% HCI was added

and soak for Jhrs and it wa:. filtered through a \Vhatman filter p•,pe• 2' I f h' •· ?m o te extract

i
was pipetted and was filtred into a conical flask. 5ml of 0.3% Ammonium Tlriocvam1te

l solution were added and 53.5ml of distilled H,0. 0.005M stood,ro ferric chloddc ;Fe<,!,)

solution was titrated until a reddish brown persists. for 5 minute:s. The titre value was

Determination of Alkaloid

{ml of each extract was mea.'>lll"ed into a flask. 40ml af 10% acetic acid in ethanol

¡

'fi(
"º-"iiC aoid in etJ,anol is 10ml of ac<tic acid into 90ml of ,thanol) was add«! and was

1(..llll,lo(,?,$!D<I ? - a1 l8'0. It was filtered arul lhe 6lttate - hel!td in a hot

,, W, ... ::':,,·

1?'??,:::•?-'l'li<?con-..t,,wa•II, 1--



,.,

'-'---j With drop wiSl;l actct·
.

it1on of5rnl e

twí'-precipitated).A dried fl
one. Ammonium hydroxide (until all the alkaloid

?.,-::_:: .

I ter paper i.vas weighed and

. .:?r? the pre-weighed filtcc paper Tl

was u;ed the filter the precipit,tc

?,;' 1WSbed with 2% amm
.

,
.

. le filter paper while still inside the funnel was

',

onm solul!on which was dried in

?. .aiid the dried filte

the oven at 55"c and allowed to cool

r paper was weighed.

3.4.4 Determination of Flavonoitl

1ml of each extract was: measured into a conical flask 50 I f2

d

. - m O ?IHClwasadded

an was allowed !O boil for 30 minutes. It was cm1kd ;-md Jilt d ; 1

.

ei1;, · • m of the exiract or

filtrate was pipetted into another fla?k :md 5ml of ethyl acetite wns a<ld·" t

.

· · ' = sartmgwith a

drop to obtain a precipitate. A dried Jilter paper wa;,; weighed and i.vas us<:d fo filter lhe

f precipitate through the pre-weighed P"P" which wes d,ied in the own ,t 55c;c =d was

:;? !-.

· allowed to cool. The dried filter paper was weighed. H.1rbome, (1973)

Determination of Saponins

1ml of the extract was measured into a flask. Addition of JOml of n-hexane was

'".

[lto the residue fi!ter another addic:tion of 30ml of methanol to the residue filter for

-?1'1 ti.rile and the conceritratc WM heated or filtrate ta one-quarter (l/3). 100ml of cold

, '!ilf 1111ifo¡l?j)l!IÍll
,i,. fti<I&< for ;l)mios while • dried filrer paper was weigb<tl

1

0.,??1,kiv/



•·i1ricd in the oven at 5 "ºC
·.-t ?:.t·?,

- was allowed to c0o1 and

:=1.-:.-•/4eying.

rbe filter papló!rwas re-weighed after

'•"Íi
•. ,

:1.4.6 Determination of Tannin

J.4.6.1 Tannin standard stock solution {IOOppm)

0.Igoftannic acids-alt was dissalvcll in l!JOOm , .. -

, •

J '\-O] fla?kaDd madç upto murk with

dtstilled füO O.lg oftannic acid - 100ml (1 Litre)= IOGpprn.

3.4.6.2 Tannin working standard (IOppmJ

·

10ml from the stock (IOOppm) 'w.is pipetted into 100ml vol tlask and ma1.k up to

mark. From this 1 Oppm, prepared Oppm. 0.:3pprn, 1 .Op¡im, l . .'ipprn, 2.0ppm & 2.5ppm into

50ml volumetric flask pipetting 0ml, 0.5ml. 1.0ml, 1.5ml, 2.0ml & 2.5ml respcdivdy into

50ml vol flas:k. 0.2ml of extract was me:isurcdand lOmJ of70% al;ctone,vas added. !twas

place in an ice bath for 10mins and was shaked ,vith o?cillator for 15mins which wa?

allowed to cool for 30mins and was filtered ínto acmllcal fla?k. 0.5ml r,fi;hc filtrate was

•'? pipettçd into 50ml volumetric flask wíth 0.5ml of distilled füO to sample and 1ml distilled

'."Wltet into another flask as blank. 0.5ml folin-Dcnnis reagent was added to sample and

t?. 2.5ml of 20% sodium carbonate solution were added to sample standard and

('

"?·:.:,J properly and made up to mark with distilled füO. It was aJiowcd to stand for

??:: .Jtes for a bluish-green colour to develop. The aboo.rbance at 125nm (Singleton &

'.1965).



j

Determination of'fotaJ Phenolic:oi
0.2ml of extract was measured .

mto a conical flask. Extracted fümples (!Om.!
,o%methanol was added) a.lld heated in water kith at 80"C for 30 mins and was allowed
tD cool. Contents were transferred to centrifuge tuhcs and whiz for 5 mins at top speed.
0;2ml of sample+ 2.8 rnl distilled water+ 0.25 ml Folin-Ciocalteau reagent -1 1 ml Sodium
Carbonate was pipetted and wa,; Hllowc:d to sit for 15 rnins find read in a spcctrophutometer
at 760nm. (Singleton & Rossi, 1965)

3.4.8 Cyanogenic GIJi:oside:; (Cyanide Determirrntiirn .\'l.ilhod) AHrnJillc Pie.ate:

Method (Wang and Filled) Extraction of Sample

This extraction wa.s according 10 W:mg :md illJed method. About 5ml of ;;-xtract

was dissolved in 50ml distilled water in a conical ílask and the cyanidi: extraction wa<J.

allowed to stay ovenúg!it. The extraction was fiJtcr?·d and the filtra.te was used for the

lg of alkalíne pictrate was weighed and 5g of sodium carbooate wíth little quantity

-?-·" distilled water. The mixture was transferred into 200ml volumetric flnsk and made



Standahl Preparation

0.25g KCN ?It was wei h. .

.·' cyanide standard sol f

g cd ?nd drnsolvcd in 100ml volumettic flask as ?wck

-?,

u

ton(I000ppm)

.'i

l.4.9.2 Working Standard

10ml was pipetted into another lOOrnJ fl· ·k.
_

a? and rnílde up to rnark (I00ppm).
IOOppm was pipetted from 0.5ml 1 O I, . ni, 1.5ml, 2.0ml, 2.5ml into a .:'iüml ila.<:,k :md a blank

of on standard solution \vas prepared. lh .
be a ove gave J ppm, 2ppm, )ppm, 4ppm, Sppm

and Oppm (blank)

4ml alkaline pictrate solutir.111 ,v21s added, prep;ued ,'[!-,ove and maJcup to tn<1rk with

distilled water. A reddish brovm colour was developed; it was iuculiawd in a wat;.;r bath at

60"C for 5mins aod was read spectrophotometrirnl!y at 490nm

3.4.10 CYANIDE DETERMINATION

1ml of the extracted sample was prepared in a corked 50ml flask and 4ml allrnline

1e solution was added to made up to mark if needed (i.e. if the reddish brown colour

.iJbtained) and incubated in a water bath at 60ºC for 5mins. The absorbance was read

'JJ- ll ?-tometrically at 4900JD. The blank containing 1ml distilled water and 4ml

·.L;rpicrate s0lution was read and was rntide up to 50ml if sample was treated the same.



Anti-microbial
Sensitivity Te?ting

Agar Well Diffusion Melhod

i

The anti-microbial
sensitivity screening of (;'thc1nolic and aqueous extract was

determined in accor<lancc with agar-well diffusion methud described by (lrobi et al., 1996;
Russell and Fur, 1997) with little modification. The bai.:terial and fungi isolélt.e? were

subculture into nutrient broth and potatoe? de:,trosc broth for rn-24hr... ·n1e 18hour-old

culture organisms were standardi1:ed using McFarland standard (106 cfü/mL úf Cl.5

McFarland standard). One hundred mkroliter? 0f each of tl1c sümdardized organisms

suspension was evenly spread on JV[uelkr-Hinton agar medium using a sterile glass

spreader. Sterile cork borer \Va& u.?t<l to bon: holes into tbc ilgílr medium <11lowirtg about 5

mm distance to the edge of the plate. The cultun.:d plats.es were treated with the aqueo11.'l an<l

cdianolic extract used. The plate? wen; allowed to stand on the laboratory bench for one

hour to allow for proper diffusion of the exir.act? into the medium, The plates were then
.;f

incubated at 370C for 24 hours aftt:r the pl.ates were ob?t.."TVC<l for zones of inhibition.



RESULTS

CHAPTER }"OUR

RESULTS AND ntCUSSIONS

Table I showed the phytoch

mango) leaves l . -

emicals re?:tllts of lri•íngia gahonensis (Africa bush
, rvmRw gubonensis (African bu?h man, ,

(Africa bush mango) stem ?

goJ bark au<l fri,ingia xabonensis
t:Xtracts reveals. The pre:,:ent::ll of .

titerpe ·d. -

plllobat'Lnnm, glvcoside
noi

s, steroids, phyto?teroids. trite en -
.

. ,

.

rp es, terpi.:no1<ls, saponins, ílavonoid phenol
tanruns, alkaloids. ph)1ats: and CH _

'
'

, O, wnh the <1b.1ence of oxalate ín both uqucous ex.t

and ethanolic extract. Phlobarnnnin, Glyco?ide,

- raer

tri . .

titerpenoids, /Steroids, phytoskroids,

lerpenes, terpen01ds, Saponms, flavorioid, phe11?1ls_. tannin, Alkaloid?, pbytatc and CHO

Are the aclíve compounds presence in t\qu.:om and ctha.no!ic extraets wíth absence of

lriterpenes and oxalate in both AqucGU5 Extrílcts ood ethanol extract:; of kvingia

gab011e11sis (African bush mango) bark extracts. The aqueous extrncts confirm the presence

titerpenoids, steroids, phytosteroids, terpenoids, s.aponim, flavonoirl, phenol, tannins,

•.
J>h)"tate. CHO while cth.anolic extracts confüm the presence of titerpeMids steroids,

f!hytosteroid.s, tritcrpenes, saponins, tannins and phytate and the absence of phlobatannin.

The phyta,chenrical screening of chemical constituent result of lrvlngia gabonen.-.fr

,.;.a bu.sh mango) tea.ves, Jrvmgia gabonens# (African bush manso) bark andlnilJflà

::...,(??- .... ?in:rabh:2.Pl>)'l>!IOi•?ll>,ljjgÍ¡eot



. \?{ compound in aqueous '"<tn,ct and flavonoids is oonfum,d the highest active,

,f?' 'jillllpOund in elbanolic •>tract of
Irwng;agab"n,n,;, (Af,ica busb mango) bves, in lhe'.j;, Aqueous ext,act of ln;ng;a gaboncn,;, (Africa bush mango bark) cxtmct ec>ofüm the

presence of phytate as the highest active compilund while in the cthanolfo extract of
Jrvirtgia gabonen;ús

( Africa bush mango) b.rrk extrii.ct ¡;onfirm th? preseni.:e of tlavonoid?
as the highest active compound. Flavonoids j1; the bighe?t lti.:tÍVem1mpound in Aqueou.?
extract but phytatc is the hight'.st active compound ir1 eth¡uw!ic (extract.

The order of zone ofinhibition for<!qUC!.1l\S ntract sgain?tS. a111·er?1· ofABM.B and

ABM.S were found to be 6.00, 6.Dü. AI3/l,LB h.ts the maximum zone ofinhihitíon while
ABM.S has 110 zone of inhibition. ,\8;\,LB ha5 the híghest z1.111e of inhibition which is

6.00.The extract ofABM_B and ABtvl.S ha? no zoneüfinhihition,
i

There is no zone of inhibition for ethano1ic extract of ABM.S ílgain?t s_ aurçus .

.
?

-t-.

ABM.B and ABM.S has no zone ofinhíhition, A131\/I.S 11.:is the towest nme úf inhibition.



!(_
•-? 1: Phytochem1ea1 ••••tiluent, oi frv;ug;o gaboo,n,;s (Afrka bu,h mango)-??, bark and stem-.-

\:i,._et... Leav,,??-s?--7:;;,v;,--Ba,k-Ste,,,----
(Aqueous (Aqlteous (Aqueous fEtbannlic (}<:thanolic (Ethanolic
Extrae() £xtract) Extract) Extract) Extra.:t) Extract)P.hlobatannin

Glyço,idcs

Titerpenoids

Steroids

Phytosteroids

Tritetpenes

++

++

++

++

++

++ ++

++ +

+

++ + +

:¡-

++

!YJ&a.te ++ --t+

: (+++) strol>&il' positive, (++Jpositi.., (+)trl"'"• (<))lotd<!l!"f<d

+
+



2: Phytoehemócal 'º""ótoents of heú,g;o gnhon,n,-;, (Afrka bu,h mango),
j

•-:. tiNwa, bark and stem
-?-c..

?--?-?i Leaves Bark
---Si;;ñ:.-------------L---;arn- -B:trk- Stem

-- -

1,-po•nd (Aqueous (Aqueous (Aqo,oes (EihanoH, (l:thonolk (Ethaoolie
E:xtract)% F.xtrllct)¾ Extract)¾ E:,;tract)¾ fa:tract)% Extratt)%o.890

-

T420 o.685
--

-0.?10 --1:000 o.sso
Fiavoll-Oid 2.945

Alkaloid 4.005

Phenol 0.377

Tannin 0.082

.
OJycosides l.3S9

0.045

4.944

2,615

1.620

0.158

6.620 7.430 4.535

2.475

0.027

0.íl37

Cl.009

0.424

0.058 0,004

0.142 l).C,93

0.045 0.090

3.298 :u02

0.090

4,738

2,245

0.053

0.02.1

0.242

0,045

3.420

0.045

3.583



ne or iatbJb1tion of
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.-
.

A.q1.1eo1.1s
r

"; j' ·.
--

ts --...... pan¡ extract

;

'

1·. Imate

ABM.L ABM.e AB!\f.s

S.B#lllU

E. coll

S.typh;

s.00 6:oo----r,,'Z _

2.00 6.00 NZ

2.00 .NZ NZ

KEY: ABM.L? African Bush M

ABM S=Afr"

. a11go L1:ílf, ABM.n?African Buc,h

• lean Bush Mango Stc:m, NZ..:. No Zrme-s nfJnhibrtiol"l.

Table 8: Zone of inhibition ofEthano!ic plant extract

ct.,

ABM.L ABM.8 AílM.S

M?ngo Bark,

11.00 NZ

6.00

7.00

NZ

NZ

NZ

1.00

: ABM.L- Amcan B'"'1l Mango J,:at; /\,BM.Bo.Ame'° Bush Ma,,go Bark.

?Afri<!,1,.Su\11!,? ..... ?.??o(Jn!,ilâlfot>;



,-}--:·? TheresuJtsoftheprer
-

·,?t: .

nnm.ary ph_?tochemical s.:-r'-"<'ni •
'

-
- - .

-.?-y? 4flningiagabonens¡s(Africanbushm ,?
.

-

ngllttk'k:n?l:\.tfi:.1.11,,l.:-tw:1

-? ,!,, an-'o) LS pt.1sitne in :l.

?r Jnthc Bark of lningia Rabo11¡:nsis
t -\Jri·

fl

qu,:-,;.,u? ,tnJ ,·1h.m .. •!k ._._,?-1

'\: atract, whil
.

. i;a U5h mJ.ngt•). It ha,; m,,rt.· tr:l,\'1- in i,p,'\•uc·
!

e in stem, It h.1$ mor,: traces in aqucou? nll; ,

, • '"

oomparable to result obtained bY - -

. . ,i-t. fh,m ,·tk1n.,'.1, ,·,11:1-..·1

• Abuludi:, FO. ,,1 ;:i_[ 1::l)1)-l\ \\'hl'"'' n.•:a11tc" a.'\<.'c1k,J th'll

?? h?
been shown t,.- be a :\trl,n?,;r <::.Xtr,1..:1 th.ui \\;U,-r l'h? f,lk' 11Kn'.';J:<,· 11?-

bioavai.lab1hty of flavones and it¡? able [o i11hii,.ii 1J1e r..·¡,li ·11
'

·

111,·'' i,n,,r ú'II llt1ó,md
Flavonoids are import f lant or mm,m lli;,:1J1h bt·..::tu,;.-, l'f tlic·ir ant\,,;,;:id,1111. :uuit>-t-·k'1i,1l.

antivimJ, and anti-inflammatory :-u:fr,i!ies, r-i,nwwids Js tht' l1igh.·st ,1di\s' ,·,'rnl"'lll\d

function as signal molecules, tmd m1tímicrobial defrnsin· wm¡,,)lutd?. (l'imdl,\ .'tllo)

It has been revellled !hilt all the kstt:d pl.im cx1raccs pnsst•s,:?•s uutimil'nihi:il

pt;Jperties. S. aureu.t· and E. coli (b•rnm posiliv1e) wns more sus.:-crtihk til vmi011$ t·xtrfü•ts;

\>lqlleous
and ethanolic extracts and thus higher size ofdiametcrofinbihili.iu :r,i1ncs. IE was

\,Jrtviously reported that plant extracts displayed stronger .rmtimimlbiiil dli.-ct ll1' gmm

ive strains than on their gram negative counterparts (Oklgbo & Omodmnlro, 2008;

-?l? et a1., 2016). S. typhi was not inhibited by aqueous as shown in Tnble 7, hut waa

.1 by ethanolic e?tracts as shown in Table 8, This is supported by previous studlc¦

by AdelUnjl et at. (2013); Adetutu et al, (201 I), and Moreno ot at (2005) whlob

i_?ll>l' .ibanoli• an,l,...!OD" .,.,,..i, po?,....,more mtlmloroblal ac1lv!ty lllu

1.?"!!Jl"""lilll!!Olill.Yólli!llfld Wtll!?lill
•"-,.I;.;.-:-;\.??-

·: ,' ,,- .·._.,; ·:. .'

·? {:f



,.

8 against S. typhi and ABM.S ilgaiast S. aureus, E. coli
. : ·.· ;fljd S typhi and displaved strm:rge . .

.

·

"\ ?:_' • r
antin11crob1<1l activitj· in ABM. L again?t the three'-? -?? (S. aureus, E. coli, S. lyphi). The: cxlraçts obtaineli from t'thanol in this srudy1;, -¡jifplayedweak antimkrnbial activity in ABM.B ª""'"" Ee eo/i ond S Ophi a.,d ABM.Sf

, against S. aureus and .C. coli. Water is used a_<; a solvent in trndítional medicinal probable
, because it is more Cúnvt'nient to propare in hom<;hold eriYimnment us.ing <lecocLion. ElofT

(1998) reported tbat due to the ability ofwa\er to extrnct 1wnpolar compouud.,:;, the \\'l3.tCJ

preparation is usually not suitable for antimicro!Jiaf discovery. Another reason for organic

extract to be more active lhan '-WL11:r extrac1 is due to the 1-icirer s,1h.1bility c;f the active

components in organic :-;oi vents (Boer ct
c1l., 2UD5; Doughmi et al., 2007). The pi-ese.nee of

-aJkaJoids, steroids, glycosides, tlavonoids, tannins, s.apon.ins, phl1,batannins, triterpenoids,

phytosteroíds, triterpcnes, terpcnoid?, oxalate, phytate, CHO and phenolic in the 1:x:tracts

..-..·, of the plant may explain the reason for it..? antimicrohial actions since lho antimii.:robial

.

I have nreviouslv been documented
.? properties of most of the phytochem,ca J-' ,



CHAPTERF!VE

CONCLUSION ANIJ
Rf:COMMF,NDAT!ON

CONCLUSION

lrvingia gahr.mensis (leaves, bark and stem) extrai,:t (;xJiibited the highest
,antimicrobiaJ activity at a minimum CQfü,:entratl<magainst S. uureus. Tflc results provide
justification for the use of thl$ plar11 in folk medicine to trc.it various infrdions. JiseJses..

5.2 RECOMMENDATION

Since these plants. sampli,: passess.i::d bioactÍ\'C compound tfrnt pmvicteju,;tification

for its use in folk medicim:, Furthl:r work should bi.· cMricJ out in (1rderrn isolate the active

compounds for further antimicrobü1L phr:rmacologicc11 and clinical tes.fütg.
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