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Evaluation of Antibacterial Potency of Ethyl acetate and Ethanolic
Extracts of Morinda lucida Leaf, Stem, and Bark on Mycobacterium
Species, isolated from the chest Hospital, Obafemi Awolowo University

Jle-Ife, Osun State Nigeria.

ABSTRACT

The plantMorinda lucida falls under the family Rubiaceae known to haveenigage in traditional
medicine.Morinda lucida is a tropical West African tree of medium-size abd8—-25 m tall, the
bark is grey to brown in colour, flowers are whitecolour, the fruit is a drupe, seed is ellipsoid,
yellowish and soft. The purpose of this researchkvi®to determine the antimicrobial properties of
Morinda lucida againstMycobacterium species, a very virulent and infectious organigulated
from the chest Hospital, Obafemi Awolowo Universilig-Ife, Osun State, Nigeridihe method used

to determine the antimicrobial potency of the plant extracts is the Agar well diffusion method. The
antibacterial potency of ethyl acetate and etha&axtdacts ofMurinda lucida leaf, stem, and bark
were tested against mycobacterium species inclutdiygobacterium fortuitum (ATCC 6841),
Mycobacterium smegmatis (ATCC 19420, Mycobacterium abscessus (ATCC 19977), and
Mycobacterium phlei (ATCC 19240. All extracts exhibited various degree of antibaelgpotency
against the test organisms with the ethyl aceteatie@s of the leaf and bark being the most active
and ethanol extracts were the least acfivee zone of inhibition of ethyl acetate leaf, barid stem
extracts range between 3.0mm to 18.0mm and the abimhibition of ethanol leaf, bark and stem
extracts ranges between 1.0mm to 10.0mm respegctiVieé results of this research work shows that
Morinda lucida plant extracts has antimicrobiaihatés at various degrees of concentrations which
is a good potentials antibiotics drug and may keslus the control of infection frorilycobacterium
species.

Keywords: Agar well diffusion ,Clinical Isolaféycobacterium species , Antimicrobial assay

Morinda lucida , Ethyl acetate and Ethanol extracts.

INTRODUCTION

The plantMorinda lucida falls under the family Rubiaceae known to have ewigsage in
traditional medicine (Osuntokun 201%BJorinda lucida is a tropical West African tree of medium-
size about 18—-25 m tall, the bark is grey to braweolour, flowers are white in colour, the frusta
drupe, seed is ellipsoid, yellowish and soft (Zimudnd Cardon, 2005Morinda lucida which
commonly known as the Brimstone tree, is known la@ as Konkroma in Twi (Addo-Fodjoetr
al., 2008) while in Nigeria it is known as Nfia in IgiiNweze, 2011)
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The leaves are used as “oral teas”, whichuatglly taken orally for the traditional treatmeft
malaria, and as a general febrifuge, analgesi@tilex and antiinfection§Abbiw, et al.,1990).The
use ofMorinda lucida has always been part of human culture and is gpdead in Africa. In some
countries, like Ghana, government encourages teeoti;digenous forms of medicine rather than
expensive imported drugs. Also in Nigeria, a lapggcentage of the populace depends on herbal
medicines because the commercially available odkorhedicines are becoming increasingly
expensive and out of reach (Adeshahal., 2005).

The leaves have also been reported to postessg trypanocidal and aortic vasorelaxant
activities (Asuzuset al., 1990). Further studies have shown that leaf stech bark of\M. lucida
posses anticancer (Soweminebal., 2007), Hepatoprotective (Oduogt,al., 2010), Cytotoxic and
genotoxic (Akinyemi,et al., 2005), Antispermatogenic (Rag al., 2005), Hypoglycemia and
antidiabetic activity. (Sarker and Nahar, 2007)g¢A& al.,1991,Liu 2004,Nwezeet al.,2004;
Doughariet al., 2009). (Doughari and Obidah, 2008).

In Nigeria,Morinda lucida is one of the four most used plants in the preparaif traditional
medicines against fever. Decoctions and infusiondasters of root, bark and leaves are recognized
remedies against different types of fever, inclgdyellow fever, malaria, trypanosomias is and
feverish condition during childbirth. In some casd#® plant is employed in the treatment of
diabetes, hypertension, cerebral congestion, dgsgrdtomach-ache, ulcers, leprosy and gonorrhea
(Adesidasgt al., 1972),(Adeneyet al., 1984).

Morinda lucida is used generally for febrifuge, analgesic and tisga(Bever, 1996) while the
decoction of the stem bark is used for the treatro€severe jaundice. As reported by Adjanohoun
et al.,(1991)Morinda lucida is used locally in the treatment of irregular meumstion, insomnia and
jaundice. (Akinyemi,et al., 2008)Morinda lucidais used in the treatment of wound infections,
abscesses and chancre (The primary syphilitic @ssociated with swelling of local lymph glands
and is painless, indurated, solitary and highheatibus) Also amongst the Igede People in Benue
State, Nigeria, it was reported by Oduetal. (2005), that the decoction of tivorinda lucida is
used twice or thrice daily as anti — diarrhea, wiile leaves are used for treatment of infertihity
women.

Morinda lucida is used as an astringent and antiseptic for uiograbscess, exudate is rubbed
on affected area (Adomi and Umukoro, 2010). Thelerethyl acetate extract of the leaves is said to

contain alkaloids, cardenolides and saponins (Adamt Umukoro, 2010). Ogundare and Onifade
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(2009) worked exclusively and extensively on théedf of the leaves oMorinda lucida on
Escherichia coli, and reported that it has potent inhibitory atyivwoth in vitro andin vivo. This
work has been done to study the antimicrobial ¢dfe€the leaves, stem and barkvbdrinda lucida

on selected/lycobacterium species.
MATERIALS AND METHODS

SAMPLESCOLLECTION

The leaf, stem and bark froMorinda lucida were collected from Akungba-Akoko, Ondo State at
exactly 7:02am, on the #3June 2015. The plant was authenticated by a tsttahthe Department
of Plant Science and Biotechnology, Adekunle Ajasiniversity Akungba-Akoko, Ondo State,

Nigeria. with the voucher number 17702.
CLINICAL ISOLATESCOLLECTION

Clinical isolates used includedycobacterium fortuitum (ATCC 6841), Mycobacterium
smegmatis(ATCC 19420),Mycobacterium abscessus (ATCC 19977),Mycobacterium phlei
(ATCC 19240).They were collected in slants in McCartney botttestaining nutrient agar and

then stored in a refrigerator afc4
PREPARATION OF EXTRACTS

The extracts were prepared from three differemtppearts: the leaf, stem and bark. The plant parts
were washed with distilled water, sliced and aiedlr After drying, they were powdered using a
grinder. Four hundred grams of each plant partsseaked in 1200mL ethyl acetate in an air-tight
container (Akinyemiet al., 2005; El Astalet al., 2005). It was mixed vigorously and left for nine
days in the laboratory. After the ninth day, théuson contained in the bottle was filtered using
Whatman (No. 1) filter paper. Then the extracts waparated from the solvent using rotary
evaporator at different temperatures dependinghensblvent used to obtain a pure extract. The
filtrates were concentrated and later freeze diféa samples were stored atG4until required for
use (Osuntokust al., 2015).

STANDARDIZATION OF INOCULUM
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One isolated colony of each clinical isolates wamdferred into 5mL of sterileowenstein-Jesen
broth and incubated for 24 hours. After incubatibrimL broth of each species was transferred
using a sterile syringe into 9.9ml of sterile distl water contained in each test tube and theredix
properly. The resultant mixture served as a soafé¢eoculum containing approximately ®fu/mL

of bacterial suspensiq@suntokuret al., 2015).

STANDARDIZATION OF EXTRACTS

Using aseptic condition, the extract was reconsiituby added in 0.6mL of each extract with
0.01mL of Dimethyl sulphoxide (DMSO) and 7.5mLspérile distilled water. Serial dilutions up to

a factor of three were carried out for each ex#raeiccording to the methods described by
Osuntokuret al. (2015).

ANTIMICROBIAL ASSAY ON MORINDA LUCIDA.

The susceptibility testing was investigated by Agar well diffusion method (Adeniyét al., 2006;
Osuntokun 2015). A 0.1 ml of 1:10,000 dilutions emlent to 16cfu/mL) of fresh overnight
culture of the non-tuberculous mycobacteria spegresvn in Lowenstein-Jesen broth, was seeded
into 40 mL of Lowenstein-Jesen broth, and propermiyed in universal bottles. The mixture was
aseptically poured into sterile Petri dishes ardwadd to set. Using a sterile cork borer of 4 mm
diameter, equidistant wells were made in the dgeaops of the re-suspended,(2mL volume per well)
extracts with concentrations between 60 to 7.5 ragiere introduced into the wells till it was
filled. Ciprofloxacin and Metronidazole 2mg/mL wensed as the control. The plates were allowed
to stand on the bench for an hour, to allow préudibn of the extracts before incubation atGTor
24hours. The zones of inhibition were measurechérearest millimeter (mm) using a standard
transparent meter rule. All experiments were penfat in duplicates (Osuntokun and Olajubu
2014).

RESULTS

Table 1,Shows the antibacterial activity of ethggtate leaf extract dflorinda lucida
on clinical organism. It was observed that theaottof Morinda lucida ethyl acetate

has antimicrobial potency against the clinical as®IMycobacterium smegmatis and

Mycobacterium fortuitum between the range of 5.0 and 18.0mm.
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Table 25hows the antibacterial activity of ethyl acetaegrsextract oMorinda lucida
on clinical organism. it was observed thitorinda lucida stem extract has
antibacterial activity against the clinical isolate was observed thaflycobacterium

fortuitum has the lowest and highest zone of inhibitiodlddmm and 18.0mm respectively.

Table 3,Shows the antibacterial activity of ethgketmte bark extract dflorinda
lucida on clinical organism.it was observed tihddrinda lucida bark extract exhibit

antibacterial properties,the range in the zonesnbibition betweenMycobacterium

fortuitumand Mycobacterium smegmatis are 3.0mm and 18.0mm respectively.

Table 4Shows the antibacterial activity of ethanol stentraot of Morinda lucida on

clinical isolates.it was observed thajcobacterium smegmatis has1.0mm andMycobacterium

fortuitum has 9,0mm zone of inhibition on thklorinda lucida ethanol extract

Table 5. Shows the antibacterial activity of etHdeaf extract ofMorinda lucida on the clinical
isolate.It was observed thistycobacterium smegmatis has the lowest value of inhibition 0mm and
Mycobacterium abscessus andMycobacterium smegmatis has the highest value of the zones of inhibitibn o

8.0mm respectively.

Table 6,Shows the antibacterial activity of ethanol baxikra&ct of Morinda lucida on the clinical
isolate .it was observed thitycobacterium fortuitum has the lowest zones of inhibition 20mm
and Mycobacterium phlel and Mycobacterium fortuitum has the highest zones of inhibition of

10.0mm against the plant extract\drinda lucida respectively.

TABLE 1: ANTIBACTERIAL ACTIVITY OF ETHYL ACETATE LEAF
EXTRACT OF MORINDA LUCIDA ON CLINICAL ISOLATES.

TEST ZONESOF INHIBITION (mm)

ORGANISM 60 30mg/mL | 15mg/mL | 7.5mg/mL | Ciprofloxacin | Metronidazole
mg\mL 20mg/mL 20mg/mL

Mycobacterium | 11.0 6.0 4.0 4.0 11.0 12.0

abscessus

Mycobacterium 10.0 7.0 0.0 0.0 12.0 14.0

plei
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Mycobacterium 14.0 8.0 5.0 4.0 12.0 13.0
smegmatis

Mycobacterium | 18.0 12.0 8.0 4.0 11.0 17.0
fortuitum

TABLE 2 : ANTIBACTERIAL ACTIVITY OF ETHYL ACETATE STEM
EXTRACT OF MORINDA LUCIDA ON THE CLINICAL ISOLATES.

TEST ZONESOF INHIBITION (mm)

ORGANISM 60 30mg/mL | 15mg/mL | 7.5mg/mL | Ciprofloxacin | Metronidazole
mg\mL 20mg/mL 20mg/mL

Mycobacterium | 18.0 12.0 8.0 4.0 11.0 17.0

fortuitum

Mycobacterium | 16.0 14.0 9.0 5.0 22.0 12.0

abscessus

Mycobacterium | 13.0 11.0 5.0 5.0 14.0 11.0

plei

Mycobacterium | 9.0 6.0 0.0 0.0 22.0 16.0

smegmatis

TABLE 3: ANTIBACTERIAL ACTIVITY OF ETHYL ACETATE BARK

EXTRACT OF MORINDA LUCIDA ON CLINICAL ISOLATES.

TEST ZONESOF INHIBITION (mm)

ORGANISM 60 30mg/mL | 15mg/mL | 7.5mg/mL | Ciprofloxacin | Metronidazole
mg\mL 20mg/mL 20mg/mL

Mycobacterium | 17.0 14.0 8.0 4.0 15.0 15.0

fortuitum

Mycobacterium | 12.0 9.0 5.0 3.0 12.0 12.0

abscessus

Mycobacterium | 17.0 12.0 8.0 4.0 18.0 12.0

plei

Mycobacterium | 18.0 14.0 14.0 0.0 17.0 16.0

smegmatis

Table 4. ANTIBACTERIAL ACTIVITY OF ETHANOL STEM

MORINDA LUCIDA ON THE CLINICAL ISOLATES.

EXTRACT




148

149

150

151

152

153

TEST
ORGANISM S

ZONESOF INHIBITON;mm

60mg/mL| 30mg/mL| 15mg/mL| 7.5mg/mL| Ciprofloxacin | Metronidazole
20mg/mL 20mg/mL
Mycobacterium | 8.0 7.0 3.0 0.0 13.0 12.0
fortuitum
Mycobacterium | 5.0 3.0 3.0 1.0 8.0 10.0
smegmatis
Mycobacterium | 9.0 8.0 6.0 0.0 14.0 12.0
abscessus
Mycobacterium | 7.0 6.0 4.0 1.0 10.0 10.0

phlei

TABLE 5: ANTIBACTERIAL ACTIVITY OF ETHANOL LEAF EXTRACT
OF MORINDA LUCIDA ON THE CLINICAL ISOLATES.

TEST ZONESOF INHIBITION;mm

ORGANISMS 60mg/mL| 30mg/mL| 15mg/mL| 7.5mg/mL| Ciprofloxacin | Metronidazole
20mg/mL 20mg/mL

Mycobacterium | 7.0 4.0 3.0 0.0 12.0 10.0

fortuitum

Mycobacterium | 8.0 5.0 2.0 1.0 12.0 8.0

smegmatis

Mycobacterium | 7.0 6.0 5.0 2.0 10.0 10.0

abscessus

Mycobacterium | 8.0 6.0 5.0 3.0 12.0 11.0

phlei

TABLE 6: ANTIBACTERIAL ACTIVITY OF ETHANOL BARK EXTRACT OF
MORINDA LUCIDA ON THE CLINICAL ISOLATES.

TEST
ORGANISM S

ZONESOF INHIBITION-mm

60mg/mL

30mg/mL

15mg/mL

7.5mg/mL

Ciprofloxacin
20mg/mL

Metronidazole
20mg/mL
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Mycobacterium | 10.0 8.0 5.0 2.0 13.0 10.0
fortuitum

Mycobacterium | 8.0 7.0 5.0 4.0 9.0 12.0
abscessus

Mycobacterium | 10.0 8.0 5.0 3.0 12.0 11.0
phlei

Mycobacterium | 5.0 4.0 3.0 0.0 9.0 6.0
smegmatis

DISCUSSION

Antibacterial potency of ethyl acetate leaf extraicMorinda lucida on the clinical isolates. It were
observed that ethyl acetate extract of Morindadadnas antibacterial activity dycobacterium
fortuitum in which Mycobacterium fortuitum were the most sensitive ,witones of inhibition
between 18mm and 12mm at 60mg/mL and 30mg/mL cdratem respectively. Ethyl acetate leaf
extract ofMorinda lucida on Mycobacterium plel had the lowest zones of inhibition of 10mm and
7mm. The control shows the zones of inhibition e 11mm and 17mm of Ciprofloxacin and
Metronidazole. The evidence of the potencywuirinda lucida was demonstrated in Table 1. It can
be used to control the effect of deleterous organike mycobacteria which is the cause of
tuberculosis infection. This is to say that meditiplants is a very important tool in human well

being and it can be used to bambat infectious sesefOsuntokun2015).

It was observed that antibacterial activity of éthgetate stem extract dfycobacterium fortuitum

at 60mg/mL and 30mg/mL concentration has the highese of inhibition between 12mm and
18mm.9mm and 6mm were observed as the lowest zoheashibition for Mycobacterium
smegmatis. The control experiment recordings were betweenrd#mge of 17mm and 22mm at
20mg/mL concentration. The effect of ethyl acetstEm extracts oMorinda lucida on the test
organisms were demonstrated in Table 2. This obsiervis in accordance with Balandrh al.
(1985), who demonstrated the effect of naturalioweal plants on different test organisms. It also
shows that medicinal plants likdorinda lucida can be considered for potential use in the comtirol
mycobacterial infections.Many researchers have eateol for the use of medicinal plant like
Morinda lucida in our daily human activities (Daziel, 1973; Cowdi®999; Chukwujekwu, 2005).
Fabricant and Farnsworth (2001) described in dethé use of some of these medicinal plants in the
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production and discovery of efficacious drugs. TiBiiot to say that conventional synthetic drugs
are not efficacious, but the use of medicinal @amiust be encouraged. The effect of nature of
extracting solvent is another factor that must iseussed. Ethanol, distilled water, ethyl acetat a
methanol are various solvent used for extractiom,itomust be clearly stated that all of the sotgen
used have no effect on the activities of the medigplant (Facey et al., 1999).

Table 3 shows the antibacterial activity of ethgkt@ate bark extracts dflorinda lucida on the clinical
isolates. Ethyl acetate bark extracts Mbrinda lucida observed thatMycobacterium smegmatis and
Mycobacterium fortuitum has the highest zones of inhibition at 60mg/mL and 30mgat 14mm and 18mm
respectively and 12mm and 9mm zones of inhibitialue were recorded fdfdycobacterium abscessus at the
same value of concentration. Zones of inhibition 4lmm and 8mm were observed at 15 and 7.5mg/mL
concentration ofMycobacterium fortuitum and Mycobacterium plel but a sharp value were recorded at

15mg/mL concentration.

Antibacterial activity of ethanol stem extractMbrinda lucida were demonstrated in table 4 .it was
observed that th®lycobacterium abscessus has the highest zones of inhibition of 9mm and 8atm
60mh/mL and 30mg/mL ankllycobacterium smegmatis had the lowest zones of inhibition of 3mm
and 5mm at the same concentration of 60 and 30mgbntentration on the stem extract of ethanol.
Mycobacterium abscessus had the highest zones of inhibition of 6mm at 15nmigand lowest zones
of inhibition of 3mm at the same concentration. Tdontrol antibiotics zones of inhibition are
between 12mm and 14mm at 20mg/mL of Ciprofloxacid Betronidazole. This present study has
shown that all the plant parts used have some deratile levels of antimicrobial activities. This is
corroborated by the findings of Indu(2006) who md that all plant parts are useful for one
purpose or the other. The increasing resistanemtibiotics has also resulted in search for leads f
new organic molecules from plants with antimicrblpeoperties (Sofowora, 1993). Some plants

which are of vital importance have been fully exigd and utilized in the pharmaceutical industry.

In table 5, Antibacterial activity of ethanol leaftract ofMorinda lucida were demonstrated in table
5.it was observed thadycobacterium smegmatis andMycobacterium phlei had the highest zones of
inhibition of 5mm and 8mm at the same concentratb®Omg/mL and 30mg/mL concentration.
Mycobacterium phlei had the highest concentration of between 3mm anoh & 15mg/mL and

7.5mg/mL concentration andycobacterium smegmatis had the lowest concentration of 1mm and
2mm at the same concentration The control of Ciprakin and Metronidazole at 20mg/mL were

between 10 and 20mg/mL. El Astilal. (2005), reported the use of some medicinal plextsacts
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in Palestine. It was observed that the plant agelaionship with the solvent used in extraction bu
plant has antimicrobial potency against some dinarganisms. A clue can be taking from this in
the production of drugs and drugs potent againgtiHmasistant microorganism. Another factor that
must be put into consideration is the concentrati®ed for the research work, in this research work,
gradation of different concentration were used @®30,15 and 7.5mg/mL this will give us the
ability to detect the level of antimicrobial potgnof the medicinal planMorinda lucida. This is
most likely why it is used as folk medicine in Nige These results support that of Ogundare and
Onifade (2009) where the extract inhibited the dghowf Escherichia coli bothin vitro andin vivo
studies. This has also been reported by Nwehgl. (2008) and Adejumolat al. (2008).

Antibacterial activity of ethanol bark extract Miorinda lucida were demonstrated in table 6. It was
observed that at 60mg/mL and 30mg/mL concentratidycobacterium fortuitum and
Mycobacterium phlei has the highest zones of inhibition of 8mm to 10roompare with the
concentration at 15mg/mL and 15mg/mL which recortthedlowest zones of inhibition of 2mm and
5mm respectively. Totte (1999) and Sowenimo et(2007) reported that ethanolic extract of
Morinda lucida has a better antimicrobial potency compared terogixtracting solvents. Judging by
the activity ofMorinda lucida in this research work, it is clear that all théveat and their extract
has considerable antimicrobial properties, andosansed to formulate new antibiotics.

CONCLUSION

In conclusion, it is reasonable to state thatMloeinda lucida plant bear antimicrobial activity based
on the results obtained from this study. The exdrace additional answers to man’s quest to his
health problems showing thaflorinda lucida possesses potentials as an additional source of

antibacterial agent to fight against or inhibithgadenic microorganisms.
RECOMENDATION

It is thereby recommended thdbrinda lucida and other types of medicinal plants should beistud
and exploited for use. However, it is necessarfutther investigate these plant extracts/ivo to
ascertain their efficacy in living cells.

Acknowledgements

Sincere appreciation goes to Prof. B.A. Adeniythed Department of Pharmaceutical Microbiology,
Faculty of Pharmacy, University of Ibadan, Oyo &taNigeria, Dr(Mrs)A.O.Oluduro of the



237
238
239
240

241

242
243
244
245
246

247
248
249

250
251
252
253

254
255
256
257
258
259
260
261

262
263

Department of Microbiology, Faculty of Science, @mi Awolowo University, Ife,lle Ife,Osun
state, Nigeria, for her morale support during tbarse of this research work, Mr Taye Olurunnipa
and Staff and member of Department of Microbiologigculty of Science, Adekunle Ajasin
University, Akungba Akoko, Ondo State,Nigeria.

Reference.

1Adesida, G.A., Adesogan, E.K. (1972). Oruwal, avehodihydroanthraquinone pigment from
Morinda lucida Benth.J. Chemical Soci. Chemical Communications, 1:405-40

2Adomi, O.P. and Umukoro, E.G. (2010). Antibactergetivity of aqueous and ethanol crude
extracts of the root barks Afstoniaboonel and  preliminary phytochemical test of
Morinda lucida. Journal of Medicinal Plants Research 4(8):644-648

3 Abo, K.A., Ogunleye, V.O. and Ashidi, J.S. (1994htimicrobial poteintial ofSpondias mombin,
Croton zambesicus and Zygotritonia crocea. Journal of Pharmacological Research. 5(13):
494-497

4 Akinyemi, K.O., Oladapo, O., Okwara, C.E., IbeCCand Fasure, A.K. (2005). Screening of
crude extracts of some medicinal plants used intdlest Nigeria Unorthodox medicine
for anti-methicilin resistan®&aphylococcus aureus. BMC Compl. Alternative Med. 5:6.
DOI:10.1186/1472-6883-5-6.

5.Adeneye, A.A. and Agbaje, E.O. (2008). Pharmagiold evaluation of oral hypoglycemic and
Antidiabetic effects of fresh leaves ethanol extaicMorinda lucida Benth. in normal and
alloxan-induced diabetic ratafr J. Biomed Res., 11:65-71.

6.Abbiw, D.K. (1990). Useful plants of Ghana: Wédtican uses of wild and cultivated plants.
Intermediate Technology Publications, London angidR8otanic Gardens, Kew, Richmond,
United Kingdom.pp. 337.

7.Sarker, S.D. and Nahar, L. (2007). Chemistry Ptvarmacy Students General, Organic and
Natural Product Chemistry. England: John Wiley &ods. pp 283-359.

8Liu, R.H. (2004). Potential synergy of phytocheatscin cancer prevention: mechanism of Action.
Journal of Nutrition. 134(12 Suppl):3479S-3485S.



264
265
266
267
268
269
270

271
272

273
274
275
276
277
278

279
280
281
282
283
284
285
286
287
288

289
290

291
292

9.Nweze, E.L., Okafor, J.L. and Njoku, O. (2004ntimicrobial Activityies of Methanolic extracts

of Trumeguineesis (Scchumn and Thorn) Btadinda lucinda used in Nigerian Herbal
Medicinal practiceJournal of Biological Research and Biotechnology. 2(1): 34-46

10.Doughari, J.H., Human, I.S., Bennade, S. andkMdai, P.A. (2009). Phytochemicals as
chemotherapeutic agents and antioxidants: Possiblgtion to the control of antibiotic
resistant verocytotoxin producing bacterdaurnal of Medicinal Plants Research. 3(11):
839-848.

11.El Astal, Z.Y., Ashour, A.E. and Kerrit, A.A.@25). Antimicrobial activity of some medicinal
plant extracts in PalestinBak. J. Med. Sci. 21(2):187-193

12.0suntokun, O.T. and Olajubu, F.A. (2015). Antiieaial and phytochemical properties of some
Nigerian medicinal plant orSalmonella typhi and Salmonella paratyphi isolated from
Infected Human Stool in Owo local Governmeldurnal of Scientific Research & Reports.
4(5):441- 449.

13.0suntokun, O.T. and Olajubu, F.A. (2014). Corapee study of phytochemical and proximate
analysis of seven Nigerian medicinal plarygp. ci. Res. J. 2(1):10-26.

14.Zimudzi, C. and Cardon, D. (2005Ylorinda lucida Benth; [Internet] Record from
Protabase.PROTA (Plant Resources of Tropical AffiResources végétales de
I'Afriquetropicale), Wageningen, Netherlands,

15.0duola, T., Bello. I., Adeosun G., Ademosun Raheem, G. and Avwioro, G. (2010).
Hepatotoxicity and nephrotoxicity evaluation in \dis albino rats exposed td¥lorinda
lucida leaf extractNAJ. Med. i, 2: 230-233

16.Raji, Y. and Bolarinwa A.F. (1977). Antifertilitactivity of Quassiaamara in male rats in vivo
study.Life Sci. 64:1067-74.

17.0gundare A.O. and Onifade A.K. (2009). The Amthwbial Activity Of Morinda lucida Leaf

Extract OnEscherichia coli; Journal of Medicinal Plants Research 3(4):319-323.

18.Balandrin, M., Klocke, J., Wurtele, E. and Bajjer, W. (1985). Natural plant chemical: Sources

of industrial and medicinal material&ience 228:1154-1160.

19.Chukwujekwu, J., Staden, J. and Smith, P. (209&)microbial, anti-inflamatory and antimalarial

activities of some Nigerian medicinal plants. 753P5.



293
294

295

296
297

298
299

300
301
302

303
304

305
306
307

308
309
310

311
312
313

314

315

20.Cowan, M. (1999).Plants products as antimictadogents.Clinical Microbiology Review 12:546-
582.

21.Daziel, J. (1973). The useful plants of Wesidsr £ edition.Pp.403-404.

22.Facey, P., Pascoe, K., Porter, R. and Jone€l9R9). Investigation of plants used in Jamaican

folk medicine for anti-bacterial activity. Pharm. Pharmacol. 51: 1455-60.

23.Fabricant, D. and Farnsworth, N. (2001). Theeaf plants used intraditional medicine for drug

discovery. Environmental Health Perspective . 109: 69—75.

24.Indu, M., Hatha, A., Abirosh, C., Harsha, U. aWd/ekanandan, G. (2006). Antimicrobial activity
of some of the south-Indian spices against serstgbp&scherichia coli, Salmonella, Listeria

monocytogenes andAeromonas hydrophila. Braz. J. Microbiol. 37: 153-158.

25.Nwinyi, O.C., Chinedu, N.S. and Ajani, O.0. (8pOEvaluation of antibacterial activity of
Pisidium guajava andGongronema latifolium. J. Med. Plants Res. 2(8):189-192.

26.Adejumobi, J.A., Ogundiya, M.O., Kolapo, A.L.da®Okunade, M.B. (2008). Phytochemical
composition andn vitro antimicrobial activity ofAnogeissus leiocarpus on some common
oral pathogensl. Med. Plants Res. 2(8):93-196

28.Sowemimo, A., Fakoya, F.A., Awopetu, I., Omobjoy®.R. and Adesanya, S.A. (2007).
Toxicity and mutagenic activity of some selectedétian plantsJ. Ethnopharmacol. 113(3):427-
432.

29. Tona, L., Ngimbi, N.P., Tsakala, M., Totte, Katd Vlietinck, A.J. (1999). Antimalarial
activity of 20 crude extracts from nine African n@dal plants used in Kinshasa, Congo.
Ethnopharmacol. 68(13):193-203.



