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ABSTRACT

Piants have been known since ancient titnes and therefore scientists have found ther o be

& better choice in such for bioactive compounds, The present work was designed to

e = rhytocheniical i and the ant bial aetivity of Irvingia

gabonensis (leaves, bark and stem) extracts against S.aureus, E. coii and S. typhi. The
samples was collected from Ago-Iwoye in ljebu-North local government of Ogun State
and solvent extraction was done using maceration with aqueous and ethanol and kept inside
refrigerator for further analyses. The phytochemical analysis was carried out and its
antimicrobial activity was cxamined against Staphylococus aureus, Escherichia coli and
Samollena typhi. The phytochemical screening of ethanolic and aquesus extract of irvingia
gabonensis (leaves, bark and stem) shows that all the samples contain Steroids, Saponins,
Flavonoids, Phenals, Tannins and Alkaloids at varying proportion, It has been revealed
that all the tested plant exiracls possesses antimicrobial properties against S. aureus and E.
eoli. E. coli was more susceptible to variows extracts; aqueous and ethanolic extracts,
and stem) exhibited the highest antimicrobial activity at

Irvingia gaborensis (leaves, bark

2 minimum concentration against S. aurens. The results provide justification for the use of

this plants in folk medicine to treat various infectious diseases.

bial, extract, ion and i

words: Phytochemical.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the Study
Plants have been known since ancient times and thersfore scientists have found them to be
abetter choice in such for bioactive eompounds (Khan, et al., 2011). Plants have been used
sinee time immemorial to treat most of the discases affecting human kind. The introduction

of synthetic drugs, however, chanped the trend and atiracted many to tumn to use them on {
the expense of botanical drugs: a trend which according to researchers is changing and ‘
many people are using medicinal herbs According Ngule (2013), about 80% of the

sndividuals from developing countries use traditionally known plants -us medicine, The |

world health organization (WHO), recommends medicinal plants to be the best source of & ‘

variety of drugs.

Botanical medicine is the oldest known type of medicine. The use of plants as

source of medicine is as old as the origin of man himself. Medicinal plants have been used

widely over all the cultures as & source of drugs for treatment of various ailments affecting
uman beings and animals (Sigh & Singh, 2010). The medicinal values of plants are
atributed hamnwolosiﬂﬂu‘:' active compounds that have no direct impact on the plants
ul 0 P
ds o have great medicinal values,
o 1 hias proved these compoutl
main processes but researc!

ant uses (o protect itself against predato:

s are called secondary

se compounds that the pl

alites o phytochemicals



Medicinal
Plants have been festeq extensively and found to have great

lopical uses gug i
pharmacolog such as anti-inflammatory activity, antibacterial activity, anti-
iabetic - activi i-fungs v ;
disb ", anti-fungal activity, anticancer activity, antioxidant activity,
hepatoprotective activity, haemolytic activity, larvicidal activity, anthelmintic activity,

pain relief activity, central nervous system activity, sexual impotence and erectile
dysfunction (Hosahally, et al., 2012; Adu, etal, 2011}
Irvingia gabonensis (Africa Bush Mango) is an ethno-medicinal plant that has been

used for traditional therapeutic purposes (Ainge & Brown, 2016). Various purts of £

‘gabonensis have found use in the treatment of a variety of ailments, for example, in the

of diarthoea, nal, liver conditions, yellow fever, relieve body pains,
sterility, hernia, urethral discharge, as an antidote for poisoning and for reduction of
breastfeeding period. It has alse been found to fight obesity, reduce body fat, lower body
cholesterol and control appetite. The seed has been known ta reduce blood glucose levels
in subjects with obesity while the bark has been reported to have analgesic effects, The leal

and root were documented to have intiibitory properties against microorganisms (Nworie

etal,, 2016).

Statement of the Problem

many commercially produced synthetic antimicrobial agents




- extracts from plants known to have medicinal value for

the manifacturing of herbal

anfimierobial agents by Pharmaceuticals Company. This has led to the search of new raw

] als that can be used in developing new antimicrobial agents that can combat the

by the p

ic microbes, Extracts obtained from medicinal plants

tigve been used over some time in the manufacturing of herbal antimicrobial agents by

pharmaceutical companies. However, over time some of the pathogenic microorganisms

have been gaining resistance against some of the commercially produced herbal
antimicrobial agents. This has led to the need for improving the antimicrobial capability of

‘both commercially produced herbal and onventional antimicrobial agents.
Evaluation of the combined effect of herbal extracts with commercially produced
antimicrobial agents and formulation of herbal extracts concoctions as a means of

developing new and improved antimicrobial agent. Hence the need of searching for new

antimicrobial agents Is imperative,

13

Justification

and

dicinal value has i i been

' The use of herbal plant extracts with
| bial agents. This is due to the need of increasing

duction of anti

din the p

of already available antimicrobial agents that are commercially produced. Plants
€ gacy

been used to meke homemade concootions that have not beett

licinal value have
iy validated fo Hve animiczobiat activity. Purthermore, different parts of the
fically validated




bial activi i o mi

ity against pathogenie microorganisms. In this study, the phytochemical
gonstitvents aod antimicrobial activity of extracts from the leaves, bark and stem of
Irvirigld - gabonensis was tested for antimicrabial activity against pathogenic

micreorganisms.

1.4 Aim and Objectives
The main objective of this study is to determine the phytochemical constituents and the
antimicrobial activity of {rvingia gabonensis (Africa bush manga) leaves, bark and stem,
extracts against S, aureus, E. coli and §. typhi

The specific objectives are to:

8. Determine the phytochemical constituents of Jrvingia gabonensis (Africa bush

mango) leaves, bark and stem extracts.
b. To determine antimicrobial activity of Irvingie gabonensis(Africa bush mango)

leaves, bark and stem extracts against S.aureus, E. coli and 8. typhi.




CHAPTER TWO
LITERATURE REVIEW

21  Medicinal Plants

Medicinal plants have been tested extensively and found to have great
pharmacological uses such as anti-inflammatory activity, antibacterial activity, anti-
diabetic activity, anti-fungal activity, anticancer activity, antioxidunt activity, hepato
protective activity, haemolytic activity, larvicidal activity, anthelmintic activity, pain relief
activity, central nervous system activity, sexual impotence and erectile dysfunction
(Hosahally, et al., 2012).

Infectious diseases have heen consistently found to be among the leading causes of
threat to global health. The World Flealth Organization (WHO) in 2013 reported that
Jiifections diseases accounted for 61.7% (5.9 million) of the 9.0 million deaths in the sub-
Saharen African region. Plants with medicinal value have found application in healthcare
fiom the olden years. Globally, there are evidence-based studies to verify the efficacy of
medicinal plants, and some of these shreds of evidence have provided insights into the
synthesis of plant-based compounds with therapeutics application {Dhama et al., 2014).

Ml global market value of medic
wtraditional or herbal medigines” are those eriginating from plant

inial plant products has exceeded $100 billion

al,, 2013): The

s and are generally

various cultures (UZ0

regarded a5 safe (GRAS)yat the: concoetion dosage, based on their

- dimma, 2013)- ‘Thus, planis remain the most
usage m




 treatment of diverse ai 3
ailments (Olasehinde ot a1,, 2012). Medicinal plants are generally

 soutces of vari .
ous phytochemicals, some of which are usually responsible for their

biological activities.

Traditional medicine as defined by the World Health Organization is the total of
the knowledge, skills, and practices based on the theories, beliefs, and experiences |
indigenous to different cultures, whether explicable or not, used in the maintenance of
health as well as in the prevention, diegnosis, improvement, or treatment of physical and
mental illness. However, traditional, complementary medicine in Nigerla continues to
thrive as it is commonly practised in other African nations as well as in Asia. Application
of ethnomedicinal knowledge in the fields of biosciences for investigation of novel
bioactive compounds as well as the polypharmiacolopical formulation of plant extracts for
use in primary healthcare has been the central interest in research (Adeeyo et al., 2018).

Phytochemical of the medicinal plants is usually done against broad ]

spectrum of microorganisms o ascertain their antimicrobial activities, based on the aclive

constiments of the plants that are primarily secondary metabolites. The present occurrence

of antimicrobial drug resistance by most bacteria has posed an enormous problem
(Kpado ¢ al,, 2019), and u—iggeredtbc need for continuous tesearch for better and safe
{Kpadonou et al., s

tic agents. Most of the plants that found application in ethnomedicine have been
therupewric agents.

i ising etivities againgt multiple. disease-causing
‘documented based on their PrOmuS
ZDIE),Rtseamh

corganisins (Ogbole et ks
it mrovided @ model for about 25-50% of the
) 1 olants; and this has provided
sstanding of medicinal P!

efforts are expediting for betier functional




narketed drugs (Se; o
E 83 (Sogun et a, 2019). Antimicrobial activities of useful plants vary; the

jority act i
majorty act m synergy (Oladosu et al,, 201 5), reduoing the side effect of synthetic drugs

(Bl-Ghani, 2016),

while others act 25 quorum quenchers (Moussaoui & Alaoui, 2016).

211 Irvingia gabonensis

Irvingia gabonensis is known as African Bush Mango (in English). Tis other
common names inchude bread tree, African wild mango, wild mango, and bush mango, and
its local names include Apon (in Yoruba, Southwest Nigeria), Ogbono (in Igho, Southeast
Nigeria), and Goron or biri (in Hausa, Northern Nigeria) (Mahunu et al., 2019). Irvingia
gabonensis is widely cultivated in West African countries including southwest and
sotitheast Nigeria, southern Cameroon, Cote d'Tvoire, Ghana, Togo, and Benin, to produce
its edible fruit whose seed is used in the preparation of local delicious viscous soup for
swallowing yam and cassava puddings. frvingia gabonensis seeds are also a good source

of mutrients including a variety of yitaming and minerals such as sodivm, calcium,

magnesinm, phosphorus. and iron. It is also a tich source of flavonoids (quercetin &

Kaempferol), ellagic acid, mono= di-, and tri-O-methyl-cllagic acids, and their glycosides
I 3 3 s

Swhich are potent antioxidants (Sun & Chen, 2012),

-medicinal plant that has been wsed for traditional

an ethno:

drvingia gabonensis is
e & Brown, 2016), Various parts of I s have found
ng! , P 1. gabone

peutic purposes. (Al
£a varlety of ailments.
fever, Teliove body pains, sterility, hemia, urethral

for example, in the treatment of diarrhoea,
in the treatment 0

ointesticial, liver congitions, yelIo¥




€, a8 an anti isan
harge, tidote for poisoning and for reduction of breastfoeding period. It has

been found to i
fight obesity, reduce body fat, lower body cholesterol and control

ite. The
Bppeti e seed has been known to reduce bload glucose levels in subjects with obesity

while the bark has been reporied to have analgesic effects, The leaf and root were

dogumented to have inhibitory properties against microorganisms (Nworie et al,, 2016).

22  Microorganisms
22.1 Escherichia coli

Escherichia coli are bacterium that is eommonly found in the gut of humans
and other warm-blooded animals. National Center for Emerging and Zoomotic
Infectious Diseases reported that most strains of E. coli are harmless. However, few are
knawn to contaminate food. Symptoms of disease include abdominal cramps, pains, bloody
diatthea, and nausea, Fever and vomiting may also oceur, Most individuals eeover within

two weeks, even though in a few cases the disease may become extremely dangerous

(Mustapha, 2013).

The development of resistance by Escherjchia eoli due to inereasing in the use of
el
‘antimicrobial agents has led to the use of medicinal plants extracts against it. Medicinal
imicrobial age
imicrobi v i thogenic
have entimicrobial activity against enteropathag
extracts have shown to
i |, 2011}, Traditional products used
¢ ; saterial (Fullerton ot l.,
cherichia coli found in food
ial activity against multiple antibiotic resistant




with a medici i
plants cinal value such as Alljum sativum has shown antimicrobial activity
 against Escherichia coli {Ziarlarimi et a1 2011 )

222 Staphylococcus aureus
Staphyiococcus aureus is Gram-positive bacteria causes a variety of pyogenie (pus-
forming) infections and toxinoses (microbial toxins) in humans. Staphylococcs aureus

causes superficial skin lesions such as pimples or boils and more serious infections such as

osteomyelitis and itis (Mustapha, 2013). It is an ant community-acquired

infections, nosocomial infections of surgical wounds and also, the most common cause of
‘hospital acquired infection such as surgical wounds and §. auress In hospitals are becoming
increasingly resistant to antibiotics. Medicinal plant extracts have shown a wide range of
antimicrobial activity against both bacterial and fungal pathogens (Manvi et al., 2010).
Studies carried out had shown that some edible plants extracts have aitimicrobial
‘and great synergistic activities ‘when used against pathogenic, probiotic and food spoilage

paibiogens such as Staphylococcus aures, Salmonefia fyphi, Escherichia coli and other

Bacteria organisis (Das et al., 2012).
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Alkaloids

Alkaloid is 2 plant-deg;
Plant-derived compound that is toxic or physiologically active. Some

such as i

‘podine, preropapine have anti-microbial activity whereby they
by promorti vhif i

act by promoting white blood cells tg dispose harmful microorganisms and cell debris

Highly aromatic planar quaternary alkaloids like berberine, piperine and harmane work by

intercalating the DNA and cell wall, Others, by simulating neurotransmitiers such as

ine, dopamine and in, they affect central nervous system (CNS) at the
synapses. They also act 25 narcofics, as antimalarial, as topical anesthetic for
ophthalmology; in treating hypertension, neuralgia, rheumatism, motion sickness, and also
in extending the life of hormones (Ngoci, et al., 2011), They have analgesic activity and
hence used to alleviate pain incases of boils, septic wounds, and complains such as
headaches, abdominal pains and eye conditions. They also have antineoplatic activity, for
example, indole alkaloids are used in leukemia and Hodgkin's disease chemotherapy. They

L jzation of protein mi bules that form the mitetic

act by inating and dep:

ivision. This process helps in terminating the tumor cells from scparating

spindle in cell di

Gt dividing and henceforth resulting to reduc
and toxic and hence used as arrow poison for hunting

tion of cancer. Nevertheless, some types of

gids are hallucinative, addictive,
game (Ngocietal., 2011)-

up of naturally ocourring compounds that contain nitrogen and
i They may also sometimes contain oxygen,

sphorus, They

Alkaloids are a grd

1




- mainly secondary metabolj
1tes of plants but can also be produced by a variety of organisms

iacludmg bacteria, fun,
i and. animals (Kittakoop ct al, 20143, They dissolve in water

rly but readil:
el ity dissolve in organic solvents (shi eral, 2014), They are divided into five

major groups namely: true alkaloids

(contain nitrogen in heterocyclic and originate from

aating acids), proto alkaloids, polyamine alkaloids, peptide and eyelapeptides alkaloids

and pseudoalkaloids. They have a wide range of pharmacological activities such as

antiasthma, antimalarial, ant - choli ¥ Bl

v, antiamyhyrithic,
analgesic, antibacterial and antihyperglycemic activities {Cushnie & Lamb, 2014). Some
alkaloids have been known to possess psychotropic and stimulant activities and have been
used as recreational drugs and entheogenic rituals.

Alkaloids have great antimicrobial activity against bacterial pathogens such as

Escherichia coli. Klebsiella pneumonia, Staphylococcus aureus and Pyeudomonas

aureginosa (Maatalah et al.. 2012). Some of the bioactive components of alkaloids such as

wmerphine and cordine have been found to be active not only against bacterial and fungal

and p dia. Some of the Alkaloids found in dietary

but also tryp:

0 been found to contain microbiocidal and antidiarcheal effect in the

* food materials have als
. < where they show the ability

3 p to intercalate with the microbial genetic
“small intestine:

alkaloids extracted from avariety of medicinal plants

tial. Other studies cartied outon
{a showed a great antimicrobial activity against both Gram-negative and Gram-
a showed a

<howed great antifungal activity

(Garba & Okeniyi, 2012).

fative bacteria and also



3.2 Sapeonins

These are servi 9 .
1ce active agents with soap-like properties and can be detected by

ir ability [aam:
their ability to cause ioammg and to haemolyse blood cells. The lisve s st oEblotogical

includi i -
toles including boosting Tespiratory system 4s expoctorant, and hence activity against

cough. They also have anti-protozog act vily whereby they act by reacting with cholesterol

in the protozoal cell membranes. causing cell lysis, e.g. Yucoca saponins are effective against
protozoan Giardia lamblia. They serve as vaceine boosters by acting as adjuvant. They
have anti-inflammatory, emeties, antiviral, antifungal, insccticidal, molluscicidal, piscidal
and anti-bacterial activity (Ngoci et al., 20113,

Studies carried out have shown medicinal plant extracts fractions rich in sapomins

arc cffective against microorganisms such as Escherichia coli, Salmenelia typhi,

Aeromonas hydrophilia and other fungal pathogens such as Candida albicans (Deshpande

etal, 2013). Saponins antimicrobial activity is attributed mainly to its capability of lysing
L .

i i Face tension of the extracellular medium
micrporganism’s membranes rather than the surfs

(Asl, 2008). Apart from antimicrobial activity, saponins have shown other biological
3 .

oxic aetivity on cancer of Tumor cells being considered the most

praperties with its eytot
Yokosuka & Mimaki, 2009). Other plants are known to produce steraidal
‘okosul ,

‘important one (

ins for example cholestane glycas

ides which are known to have a broad spectrutin of

xic activity, entifungal, antibacterial and in vivo antitumor
07 s s

ical activity such as cytol

vities (Li et al., 2012):




33 Taonins
Tannins are astrj 2
8eat, bitter plant polyphencs that sither bind and precipitate or
“shrink proteins, s b,
proteins, They have Physiological role by acting as antioxidants theough free radical
seavenging activity, chelation of transifion metals, inhibition of prooxidative enzymes and

lipid peroxidation (Ngoci et al, 2011), hence modulating oxidative stress and preventing

degenerative diseases. They also inhibit tumor growth by inducing apoptosis and inhibiting
mutagenecity of carcinogens (Ngoei etal, 2011).

They exhibit anti-microbial activity by complexing nueleophilic proteins by
hydrogen bonding, covalent bonding, and nonspecific interactions. The main tarpets for
complexing are cell wall and cell membrane adhesion proteins, hence inactivating
microbial adhesion which is the first step in establishment of infections. They also cause
cell wall/membrane disruption (Ngoci et al, 2011). This also inactivates microbial

enzymeg and cell envelope transport proteins by provesses that may involve reaction with

sulfhydryl groups of proteins. They also accumulate /complexes metal ions (e.g. cobslt,

R N e
‘manganese, iron, copper, efc.) necessary for growth as

+ viral revérse transcriptase (Ngoci et al,, 2011).

of enzytnes. They also inhibi

{ : i ds depends on the site and the
i 3 phenelic compoun
Toxicity to microorganisms in
? . i ed hydroxylation results to increased
’ ith evidence that increas
- of hydroxyl groups, Wi
i by interacting with estrogen
e have endocrine tole
(Ngoci ct al, 2011). They

icidal and bence imp in the




parasitic, anti-irritans Properties and also used in surbing hemeimige. 1o wound
‘bealing, and improving vaseyla, health by SUppressing peptides that harden arteries (Ngoc
cbdl, 2011). Also, they have geonomic tole of tanning leathers in leather industry.
‘Neverthieless they affect intake and digestibility of feeds e B

be carcinogenic on normal tissues (Ngoci et al,, 2011),

Antimicrobial activity. of tennins has been tested in various fields of medicine
providing positive results such as antioxidant activities, anticarcinogenic activitics and
antithutagenic properfies. Tannins have been used in inhibiting the growth of many fungi,
yeasts, bacteria and viruses. Studies carried out have shown that tannins have antibacterial
activity (Akiyama et al, 2011), Some of the bioactive compounds of tannins such as
catechin and pyrogallol found in vegetable tannins have been found to be toxic to
mieroorganisms. Tannins have been found not only effective apainst pathogenic microbes

' Butalso have a significant value as a cytotoxic and an antitumor agent (Joshi et al., 2013),

234 Flavonoids
Flavonoids or bioflavonoids are secondary metabolites of plants that chemically

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

flavonoids that have been characterized

lic ring. There are over 500 groups of
{ eir chemical struoture (Ververidis et al., 2017). They

us plants according 10 th
bdivided into anthoxanthins, flavanones, flavanols, flavans, and
ly subdivic

beyanidin (Zhao et al., 2012




In plants they A1C responsible for

floral pigmentation, ultraviolet ray's
filration in higher i
i her plants ang Symbiotic nitragen fixation, They are als

inhibitory activities against Organisms that cayse plant diseases for example Fusarium
oxysporum. Flavonoids have peen known 1o possess antimicrobial activity against
bacterial, fungal ang vira) microorganisms. They are usbally known for their antimicrobial
aetivity of inhibiting the synihesis of the nucleic acids, tampering with the integrity of the
eytoplasmic membrane function and the energy metabolism process (Cushnie & Lamb,

2005),

Flayonoids from some medicinal plants have been found to inhibit the synthesis of
the nucleic acids, cause permeability of the inner bacterial membrane and a dissipation of
the membrane potential of Gram negative and Gram positive bacteria (Cushnie & Lamb,

2005). Some of the bioactive components that have been isolated from flavonoids have

1, i ial and i fcidal activities (Abdel et al.,

been found to contain anti
2013). Previous studies carried out have shown that when mixed with antibiotics they have

microorganisms in in vitro

Synergistic activity and suppress many p

and i vivo studies (Cushnie & Lamb, 2011; Manner ¢t al., 2013). Additional it vivo
ind in vi

‘onoids can be used as pharmiaceutical drugs for bacterial

s have shown that flavonot
i i inst infection (Zamora et al.,
i take to offer profection agains e

or through the dietary 12




CHAPTER THREE
MATERIALS AND METHODS
31 SAMPLE COLLECTION AND LOCATION

Irvingia gabonensis (A

ica bush mango) leaves, bark and stem was collected from Ago-
Bwoye in liebu-north local gov

erament of Ogun State, Isolate used {Staphylococus aureus,

Becherichia coli and Samollena iyphi) were obtained from Hegada scientific serviee

limted, Ibadan Oyo state.

32 Prep ion of Aq and Ethanolic Extract
The samples were soaked in each solvents (Aqueous and Ethanol) for 72 hours and
it was filtered with whatman filter paper and the filtrates were collected and kept inside

reftigerator for further analysis.

it 33 Phytochemical Screening

33,0 Qualitative Analysis

and agueous exfracts were subjected to phytochemical sereening

The ethanolic
 famely, alkaloids,

glycosides, steroids, glyeos

{anins, phenols, flavonoids, saponins, ferpenoids, triterpenes,

ides, Phlobatannin and carbohydrates according

{ of Evans WC & Trease, 1994




Test for alkaloids:
ids: 300 ml extract wag digested with 2 molar HCI. The acidic

was mixed-wi
Hitrate With amyl aleoho] 4 Toom temperatire and the alcoholic layer was

exammined, Pink color indicated the presence of alkaloids.

333 Test for tannins: Sml of exiract was added 16 few drops of 1 % lead acetate. A

yellow precipitate indicate the presence of tanrins,

334 Ferric chloride test for phenolic compounds and tannins: About 2.0 ml of each
extract was measured in a test tube and 0.01 moldm-3 Ferric chloride solution was added
drop by drop. Appearance of bluish black precipitate indicated presence phenolic

compounds and tannins.

‘335 ILead acetate test for flavonoids: To Lml cach of the extracts were dissolved in

ol and few drops of 10% lead acetate solution were added. Appearance of yellow

G precipitate indicates the presence of flavonoids.

Foam t tforsslmnins:Smallamnunt(lml)Dfiheexrra:tweremkenintes( tubes
oam tes

: . Appearance of foam persisting
of water and shaken vigorously. Appearance of
mqgmﬂy(l Qmi) of W

Wmafmm




Test for ter o
PENOids (Salkowsig test): 5 ml of each extract was mixed in 2 ml, of

ghloroform, and concentry
tated Ha804 (3 mi) was carefully added to form a monolayer of

‘reddish brown colorati _
OLation of the interface that show positive results for the presence of
terpenoids.

338 Test for triterpenes: 300ml extract mixed with Sml chioroform and warmed for
30 minutes. To chloroform solution small volume of coneetrated sulfurie acid was added

and mixed properly. The appearance of red color indicated the presence of triterpenes.

3.3.9 Salkowski reaction test for phytosterols: To 0.55ml cach of the extracts in &
testube was was added 1.0ml of cocentrsted H:S504 (cone.) from the sides of the test tube
and then 10ml chloroform. Appearance of reddish brown celour in chlotoform layer incates
the presence of phytosterols.

3.3.10 Test for cardiac glycosides: 5ml of each extract was treated with 2ml of glacial

ining one drop of ferric chloride solution. This was underlayed with Im'
i

atelic acid conto

conec. H:S04. A brown fing of the interface indicated a deoxy sugar, characteristic of

‘ fides. A violet ring might appear below the brown ting whereas the acetic acid
j iy throughout thin layer.

ish ri ight form just gradually

& greenish ring might




Test for sterojds: .
0ids 0.2l of acetio anhydride was added o Sml of ethanolic extract
‘gach sample with 2;
: L oTHS04. Th color change from violet to blue or green indicated
the presence of steroids,

3312 Keller-Killiani test for glycosides: Abgut | ml of glacial acetic acid, few drops of
0.01 moldm-3 Ferric chloride solution and H:S04 (eone) slowly through the sides of the
test tubes were added to the cxtracts. Appearance of reddish brown ring al the junction the

liquids indicated the presence of de-oxysugars,

3.3.14 Test for Phlobatannin: Sample was boiled with 1% aqueous HCI to produce red

precipitate indicating the presence of phlobatannin (Harbone, 1998).

3.3.15 Molisch's test for carbohydrates: About Sml cach of the extracts was mixed with

Molisch reagent and then added H:504 cone. along the sides of the test wbes to form

layers. Appearance of reddish violet ring on the interference indicated the presenve of

. earbohydrates.

’ Qumﬂiﬂﬁ."euwm
‘ jcal analysis (

Q uantitative) of ethanolic and agueous exfract was:

4+ dugotibed by:(Singleton and Rossi, 1965)




4 Determination of Oxalate

1ml of cach ext
toact was measured. 75ml of 1.5N Hi80s was added to the sample
ingide the 100ml| sk, i .
inside the conical flask, it was stirred for 1 hour using a maphetic stivrer, it was

1 with Wh; % s
filtered atman filter paper and 25ml of the extract was pipetted into anothet conical

Alasic, 23ml of the extract when hot was titered against 0.1N K104 solution to a fsint pink

seloured point. Titre value was recorded Oxalate = (Titre value x 0.9004) mg/g according

to the method of Harbone, (1973).

342 Determination of Phytate

1ml of each extract was measured into a conical flask. 50ml of 2% HCI was added
and soak for 3hrs and it was filtered through a Whatman filter paper. 25ml of the extract
was pipetted and was filtred into a conical flask. Sml of 0.3% Ammonium Thiocyanate
solution were added and 53.5ml of distilled Hz0. 0.005M standard ferric chloride (Feels)

B vss firated il & reddish brown persists for 5 minutes. The titre value was

" 343 Determination of Alkaloid
i % acetic acid in ethanol
asured into 8 flask. 40ml of 10
* [mt of each extract was Me
ethanal is 10ml ofacetic acid into 50m! of ethanol) was added and was
etic acid in /
. filtered and the filtrate was heated in a hot

e and e s 05 28°. JE 958

5

AL




with drop wiss addit;
OP Wise addition of Sm) G, Atnmonium hydroxide (until

all the alkaloid
precipitated). A dri
. ed flte paper wes weighed and was used the filter the precipitate

‘ﬁ-uu the pre-
B e pre-weighed filter paper. The fier paper while still inside the funnel was

washed with 2% : " -y
i ° atmonia solution which was dried i the aven at 55% and allowed o cool

and the dried filter paper was Wweighed,

344 Determination of Flavonoid

Iml of cach extract was measured into a conical flask. S0ml of 2M HCI was added
and was allowed to boil for 30 minutes. It was cooled and filtered. Sml of the extract or
filtrate was pipetted into another flask and Sml of ethyl acetate was added starting with a

drop fo oblain a precipitatc. A dried filter paper was weighed  and was used to filter the

through the p! ighed paper which was dried in the oven at $50c and was

allowed to cool. The dricd filter paper was weighed. Harbome, (1973)

45 Determination of Saponins

11l of the extract was measured into a flask, Addition of 30m! of n-hexane was
ml of the
i 1 of methanol was
i g | swas added to the residue filier. 30ml
fatted in which 30m! of methase
; it f methanol to the tesidue filter for
s ther addiction of 30ml

1o the residue filter and

i ~quarter (1/3). 100ml of cold
tpate was heated o filtrate to one-q
time and the concen!

<o while a dried filter paper was weighed:
2 i the fridge for S0mins
added and put in the & i




3.4.6 Determination of Tannin

3.4.6.1 Tannin standard stock solution (100ppm)
0.1g of tannic acid salt was dissolved in 1000ml vol flask and made up to mark with

distilled Ha0 0.1 of tannic acid = 100mi (1 Litre) = 100ppm,

3.4.62 Tannin working standard (10ppwm)

10ml from the stock (100ppm) was pipetied into 100ml vol flask and made up to
mark. From this 10ppm, prepared Oppm, 0.3ppm, 1.0ppm, 1.5ppm, 2.0ppm & 2.5ppm into
50ml volumetric flask pipetting Oml, 0.5ml, 1.0ml, 1.5ml, 2.0ml & 2.5ml respectively into
50ml vol flask. 0.2ml of extract was measured and 10ml of 70% acetone was added. It was
place in an ice bath for 10mins and was shaked with oscillator for 15mins which was
allowed fo cool for 30mins and was filtered into a conical flask, 0.5mi of the filtrate was

& with 0.5ml of distilled Ha to sample and Ll distilled

pipetted into 50ml volumetric flas
\ blank. 0,5ml folin-Dennis reagent was added to sample and

Water into another flask as

dard. 2.5ml of 20% sodium carbopate solution were added to sample standard and
. 2.5mi 0
ith distilled H:0. It was allowed to stand for
to mark with distil
d properly and made up
to. develop. The absorbance at 725nm (Singleton &

tes for a bluish-green colour




Determination of Tota] Phenolics

0.2ml of extra . .
o Was measured ity o gonieey flask, Extracted samples (10m!

S0%methanol was add, 2
i added) and heated i Water bath at 80°C for 30 ming snd was allowed
1. Content S .
12 6acl- Conients wers transterred 1o centrifuge tubes and whiz for 5 mins at top speed.
O2mlofsample +2.8 ml distilled water + 0,25 s Folin-Ciocalteau reagent + 1 ml Sodium

Carbonate was pipetted and was allowed tosit for 15 imins and read in a spectrophatometer

at 760nm. (Singleton & Rossi, 1965).

348 Cyanogenic Glycosides (Cyanide Determination Method) Alkaline Picrate
Method (Wang and Filled) Extraction of Samiple

This extraction was according to Wang and filled method. About Sml of extract
was dissolved in 50ml distilled water in a conical flask and the cyanide extraction was
allowed to stay overnight. The extraction was filered and the filtrate was used for the

analysis.

349 Preparation of Alkaline Pictratc Solution

£ alkaline pictrate was weighed and 5g of sodium carbonate with little quantity
1g of alkaline 4

i 0ml volumetric flask and made
i was transferred into 20
distilled water, The mixture

\mark with distilled Watcr-



Standard Preparation

0.25¢ KON salt wqg Weighed and disgolv,

‘ed in 100m! volumettic flask as stock |
“gyanide standard solution (1000ppm)

3492

Working Standard

10ml was pipetted into another 100m| flask and made up to mark (100ppr).

100ppm was pipetted from 0.5ml, 1.0ml, 1 .Sml, 2.0ml, 2.5ml into a 50ml flask and & blank

of on standard solution was prepared. The above gave 1ppm, 2ppm, 3ppm, 4ppm, Sppm
and Oppm (blank}.

4m] alkaline pictrate solution was added, prepared above and mads up to mark with
distilled water. A reddish brown colour was developed: it was incubated in a water bath at

60°C for Smins and was read spectrophotometrically at 490nm

'3.4.10 CYANIDE DETERMINATION

1ml of the extracted sample was prepared in a corked 50ml flask and 4m] alkaline
ml o

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

d it awater ‘hath at 60°C for Smins, The gbsorbance was read

ebtained) and incubate
490um. The blank containing 1ml distilled water and 4ml
y at 5

plictometricall
made up to 30ml if sample was treated the same

picrate solution wasead and w23



Anti-mierobia] Sensiﬁvil}- Testing
351 Agar Well Diffusioy Method

The anti-microb; sitivi i
obial SENSUIvity screening of ethanolic and aqueous extract was

determined in accordance with agar-well diffsion method deseribed by (lrobi et al., 1996;

Russell and Fur, 1997) with fite modification. The bacterial and fungi isolates were
subculture into nutrient broth and potatoes dextrose broth for 18-24hrs. The 18hour-old
culture organisms were standardized using McFarland standard {106 cfuimL of 0.5
McFarland standard). One hundred microliters of each of the standardized Organisms
suspension was evenly spread on Mueller-Hinton agar medium using a sterile glass
spreader. Sterile cork borer was used to bore holes into the agar medium allowing about §
i distance to the edge of the plate. The cultured plates were treated with the aqueous and

ethanolic extract used. The plates were allowed to stand on the laboratory bench for one

bour to allow for proper diffusion of the exteacts into the medium. The plates were then

incubated at 37°C for 24 hours after the plates were observed for zones of inhibition.
incubated &




CHAPTER popg

RESULTSY AND Dicussions
41 RESULTS

Table 1 showed the phytochemicars tesults of frvingia gahonensis (Afica bush
Wango) leaves, irvingia gabonensis (Aftican bush mango) bark and Irvingia gabonensis
(Aftiea bush mango) stem extracts reveals. The presence of phlobatannin, glycoside,
titerpenoids, steroids, phytosteroids, Iriterpenes, terpenoids, Saponins, flavanoid, phenol,

{annins, alkaloids, phytate and CHO, with the absence of oxalate in both aqueoys extract

and ethanolic extract Phlobatannin, Glycoside, titerpenoids, steroids, phytosteroids,

triterpenes, terpenoids, saponins, flavonoid, phenols, tannin, Alkaloids, phytate and CHO

are the active compounds presence in Aqueous and ethanolic extracts with absence of

Iriterpenes and oxalate in both Aquecus Extracts and cthanol extracts of Irvingia

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

i 7§ ids, saponins, flavonoid, phenol, tannins,
& ids, steroids, phy terpenoids, sap

& T titerpenoids steroids,
i lic extracts confirm the presence of
phytate, CHO while ethanol

1ds, penes, saponins, tanmt ytate and the absence of phlobatannin,
Phytosteroids, tri nins, tannins and phytate and the ab
er]

4 for rvingia gabonensis (Africa bush
Hycoside, t:l‘lfﬁpenes,terpmolds n ethanolic extracts for fr b

0} stem extract.
i ituent result of Irvingie gabonensiy
ing of chemical constitueni
| screening @

The phytochemica

ingia gabonensis (African bush mango) bark and Jrvingia
fica bush mango) leaves, Irvings

J stom st in Table 2. Phytate o confimed the highest




£OmPound in aquegys Xtract and flayep,

0ids is confirmed the hiphest active

‘gampound in ethanolic Extract of Irvingia gabone,

#sis (Aftica bush mango) leaves, in the

“Aquecus extract of {rvfngia Zabonensis (Africa

bush manga bark) extract eonfirm the

of § e
presence of phytate as the highest active compound. whils in the cthanclic extract of

Tnango) bark extract

as the highest active compound, Flay

irvingia gabonensis (Africy bush confirm the presence of flavonoids
onoids is the highest active compound in Aquecus
extract but phytate is the ‘highest active compound in ethanolic extract,

The order of zone of inhibitjon for aqueous extract against S, aurews of. ABM.B and

ABM.8 were found to be 6.00, 6.00. ABM.B has the maximum zone of irhibition while
* ABMS has no zone of inhibition ABMB has the highest zone of inhibition which is
i 6.00.The extract of ABM.B and ABM.S has o zone of inhibition,

There is no zone of inhibifion for ethanolic extract of ABM.S against S anrews.

ABM.B and ABM.S has no zone of inhibition, ABM.S has the lowest zone of inhibition,

ABM.S has no zone of inhibition.
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Table 2:

deaves, bark and stey

s
Leaves

T Bark

Phyluchemical g i
constituengy of Trvingiq gabonensis (Africa bush manga)

* Stem™
",wmo“'"f (Aqueous (Aqueous (Aqueous
Extrac)%  Exiracyy, Extrace)y,
“Saponin 0.890 T I
Flavonoid ~ 2.945 2615 6.620
Alkaloid  4.005 1.620 -
* Bhenol 0377 0.158 0.037
Tamin 0.082 0.027 0.009
* Glycosides 1,389 0.242 &
S Oxalae 0045 0.045 0.090

4944

Leves Bk Stem
(Ethanalic (Ethanolic  (Ethanolic

Extract)s, Extract)% Extract)%

0730

7430
2475
0.424
0.058
0.693

0.090

B —
4.535 -
2245
0.053 .
0.023 0,004

0.242 -

0.045 0.045

3.420




KBY: ABM.L= African Bush Mango Leaf, ABM.B=African Bush Mango Bark,

ABM.S=African Bush Mango Stem, NZ= No Zones of Inhibition,

Table 8: Zone of inhibition of Ethanolic plant extract

ABM.S

11.00 Nz

NZ NZ

Nz L0
(ABM.B=Africen Bush Mango. Bark,

E Mange Leaf, AB
African Bush 3
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L against the three
8. .
DPhi). The extracts obtained from ethanal in this Stidy

e ek antimicrobinl acivity in A g ggaing 1 coli and § pyphi and ABM.S

‘against S. cureus ooy
and E. coli. Water is used as a solvent in traditional medicinal probable

Because it is more convenient to prepare in household environment using decoction, ElofT
(1998) reported that due to the ability of water to extract nonpolar compounds, the water
preparation is usually not suitable for antimicrobial discovery. Another reason for arganic
extiact to be more active than waler extract is due to the better solubility of the active
eomponents in organic solvents (Boer et al., 2005; Doughari et al., 2007). The presence of
alkaloids, steroids, glycosides, flavonoids, tannins, saponins, phlobatannins, triterpencids,
phytosteroids, friterpenes, terpenoids, oxalate, phytate, CHO and phenolic in the extracts

& of the plant may explain the reason for its antimierobial actions since the antimicrobial

properties of most of the phytochemical have previously been documented.




CHAPTER pryp
CONGLUSION Anpy REC
CONCLUSION

OMMENDATION

Trvingi. iy
gia  gabonensiy (leaves, bagk and stem) extract cxhibited the highest

imicrobial activity at a mipj i
antimicrol activity at a minimym concentration against 5. aureus. The results provide

Justification for the use of this plant in folk medicine to treat various infections diseases.
52 RECOMMENDATION

Since these plants sample possessed bioactive compound that provide justification
forits use in folk medicine, Further work should be cartied out in order to isolate the active

tompounds for further antimicrobial, pharmacelogical and clinical testing,
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