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Evaluation of Antibacterial Potency of Crude Ethyl acetate and Ethanol
Extracts of Morinda Lucida Leaf, Stem, and Bark on Mycobacterium Species,
Isolated From the Chest Hospital, Obafemi Awolowo Teaching University , Ile-
Ife, Osun State Nigeria.

ABSTRACT

The plantMorinda lucida falls under the family Rubiaceae known to haveeanidage in traditional
medicine.Morinda lucida is a tropical West African tree of medium-size @ibd8—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 researchku®to determine the antimicrobial properties of
Morinda lucida againstMycobacterium species, a very virulent and infectious organigsulated
from the Chest Hospital, Obafemi Awolowo Universitle-Ife, Osun State, Nigeria. The method
used to determine the antimicrobial potency ofglamt extracts is the Agar well diffusion method.
The antibacterial potency of Ethyl acetate and rethaxtracts ofMorinda lucida leaf, stem, and
bark were tested against mycobacterium specieadimg Mycobacterium fortuitum (ATCC 6841),
Mycobacterium smegmatis (ATCC 19420, Mycobacterium abscessus (ATCC 19977), and
Mycobacterium phlei (ATCC 19240). All extracts exhibited various degmeantibacterial potency
against the test organisms with the ethyl acetetia&s of the leaf and bark being the most active
and ethanol extracts were the least active. The mbimhibition of ethyl acetate leaf, bark andnste
extracts range between 3.0mm to 18.0mm and the abmdibition of ethanol leaf, bark and stem

extracts ranges between 1.0mm to 10.0mm respectivel

Keywords:Agar well diffusion ,Clinical Isolat®]ycobacterium species ,Antimicrobial assay

Morinda lucida , Ethyl acetate and Ethanol extracts.

INTRODUCTION

The plantMorinda lucida falls under the family Rubiaceae known to haveenigage in traditional
medicine (Osuntokun 2015Morinda lucida is a tropical West African tree of medium-size @ibo
18-25 m tall, the bark is grey to brown in colollowers are white in colour, the fruit is a drupe,
seed is ellipsoid, yellowish and soft (Zimudzi &ardon, 2005)Morinda lucida which commonly
known as the Brimstone tree, is known in Ghana askikoma in Twi (Addo-Fodjouet al., 2008)

while in Nigeria it is known as Nfia in Igbo (Nwez2011)
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The leafs ofMorinda lucida are used as oral teas in some part of West Aflikka,Nigeria in the
treatment of malaria, and as a general febrifugelgesic, laxative and anti-infective agéAbbiw,

et al.,1990).

The use oMorinda lucida has always been part of human culture and is sjalead in Africa. In
some countries, like Ghana, government encourdgeade of indigenous forms of medicine rather
than expensive imported drugs. Also in Nigeriaaeyé percentage of the populace depends on
herbal medicines because the commercially availatthodox medicines are becoming increasingly
expensive and out of reach (Adeshahal., 2005).

The leaves have also been reported to posde®msg trypanocidal and aortic vasorelaxant
activities (Asuzuset al., 1990). Further studies have shown that leaf steth bark ofM. lucida
possess anticancer (Sowemimabal., 2007), hepatoprotective (Oduokh,al., 2010), cytotoxic and
genotoxic (Akinyemigt al., 2005), and antispermatogenic activity (Retjial., 2005).

In Nigeria, Morinda lucida is one of the four most used plants in the preparadf traditional
medicines against fever. Decoctions and infusiordasters of root, bark and leaves are recognized
remedies against different types of fever, inclgdyellow fever, malaria, and feverish condition
during childbirth. In some cases, the plant is eygdl in the treatment of diabetes, hypertension,
cerebral congestion, dysentery, stomach-ache,qjlegrosy and gonorrhea (Adenaeyel., 1984).
The purpose of this research work is to determivee antimicrobial potency oflorinda lucida
againstMycobacterium species, a very virulent and infectious organissolated from the Chest
Hospital, Obafemi Awolowo University, lle-Ife, Os8tate, Nigeria.

MATERIALSAND 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 tttanthe Department
of Plant Science and Biotechnology, Adekunle Ajddmversity Akungba-Akoko, Ondo State, the
voucher number 17702.

CLINICAL ISOLATESCOLLECTION

The clinical isolate used for this research workenisolated from the Chest hospital, of the obafemi

Awolowo Teaching Hospital, Obafemi Awolowo Univeysilfe, ile-Ife, Osun State, Nigeria. The
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Clinical isolates used includeédycobacterium fortuitum (ATCC 6841),Mycobacterium smegmatis
(ATCC 19420),Mycobacterium abscessus (ATCC 19977),Mycobacterium phlei (ATCC 19240).
They were collected in slants in McCartney botttesitaining nutrient agar and then stored in a
refrigerator at -2C.

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 aiedr After drying, they were powdered using a
grinder. Four hundred grams of each parts wereesbak 1200mL ethyl acetate in an air-tight
container (Akinyemiet al., 2005; El Astalet al., 2005). This was allowed to stand for 14 days to
permit full extraction of the active ingredientsheT fluids were then filtered using Whatman Nol
filter paper. The extracts were rotary dried toaibtthe concentrate. It was then kept in fridge at-
4°C prior to use (Osuntoku al.,2015).

STANDARDIZATION OF INOCULUM

One isolated colony of each clinical isolates wasigferred into 5mL of sterile Lowenstein-Jesen
broth and incubated for 24 hours. After incubati@rimL 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 soafdeoculum containing approximately ®oBu/mL

of bacterial suspension (Osuntokairal.,2015).
STANDARDIZATION OF EXTRACTS

The extract was reconstituted with 0.6mL of eactragx and 0.01mL of Di-methyl-sulphoxide
(DMSO) and 7.5mL of sterile distilled water. Semutions up to a factor of three were carried out
for each extracts, according to the methods desttity Osuntokuset al. (2015).

ANTIMICROBIAL ASSAY ON MORINDA LUCIDA.

The susceptibility testing was investigated by Agar well diffusion method (Adeniyat 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 spegres/n in Lowenstein-Jesen broth, was seeded
into 40 mL of Lowenstein-Jesen broth, and propermiyed in universal bottles. The mixture was
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aseptically poured into sterile Petri dishes andwadd to set. Using a sterile cork borer of 4 mm
diameter, equidistant wells were made in the afaops of the re-suspended, (2mL per well)
extracts with concentrations between 60 to 7.5 ragimere introduced into the wells till it was
filled. Ciprofloxacin and Metronidazole 2mg/mL wewused as the control experiment. The plates
were allowed to stand on the bench for an houraltow pre-diffusion of the extracts before
incubation at 37C for 24 hours. The zones of inhibition were meeduio the nearest millimeter
(mm) using a standard transparent meter rule. Afjeements were performed in duplicates
(Osuntokun and Olajubu 2014).

RESULTS

Table 1 shows the antibacterial activity of ethgktateleaf extract of Morinda lucida on test
organism. It was observed that, the ethyl acetatea@s of Morinda lucida has antimicrobial
activity against the clinical isolatelycobacterium smegmatis and Mycobacterium fortuitum. Also,
antibacterial activity of ethyl acetasgem extract ofMorinda lucida was found on test organism. It
was observed thdflorinda lucida stem extract has antibacterial activity againstdlinical isolate.

It was observed tha#lycobacterium fortuitum exhibits the lowest and highest zone of inhibitain
4.0mm and 18.0mm starting from 15 mg/ml up to 60mbgrespectively. Table 1 also shows the
antibacterial activity of ethyl acetate bark extra¢ Morinda lucida on test organism. It was
observed that the bark extract exhibits antibaateyroperties, with zones of inhibition between
3.0mm and 18.0mm fdvlycobacterium fortuitum and Mycobacterium smegmatis respectively.

Table 2 shows the antibacterial activity of ethanol stettraxzt of Morinda lucida on test organism.

It was observed that exhibits antibacterial agtivagainstMycobacterium smegmatis, with1.0mm
area of inhibition, an®,0mm for Mycobacterium fortuitum. Table 2 also shows the antibacterial
activity of ethanol leaf extract oMorinda lucida on the test organism. It was observed that
Mycobacterium smegmatis has the lowest value of inhibition of 1.0mm ailcobacterium
abscessus and Mycobacterium smegmatis has the highest value of the zones of inhibitib®.06mm
respectively. It also shows the antibacterial distiof ethanol bark extract dflorinda lucida on the
test organism .It was observed thdycobacterium fortuitum has the lowest value of zone of
inhibition of 2.0mm andVlycobacterium phlei and Mycobacterium abscessum had the highest value

of zones of inhibition of 10.0mm respectively.
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TABLE 1:ANTIBACTERIAL ACTIVITY OF CRUDE ETHYL ACETATE LEAF, STEM

AND BARK EXTRACTS OF MORINDA LUCIDA ON CLINICAL ISOLATES.

117] LEAF STEM . BARK [
CLI 60 |[30m |15 |75 |Cip |Met {60 |30 |15 |75 |Cip |Met |60 |30 |15 |7. |C |M
NIC |mg\ |g/m |[mg/ |mg |rofl [roni |mg\ | mg/ |mg/ |mg]|rofl [roni | mg\ | mg/ |mg/ |5 |ip |et
AL mL | L mL [/m |oxa |dazo|mL {mL |mL |/m |oxa |daz {mL {mL |mL [m |[ro|roO
ISOL L cin |le L |cin |ole o |fl |ni
ATE 20 | 20m 20 | 20m m |o |da
S mg/ | g/m mg/ | g/m L |x |zo
mL |L mL |L ac | le
in |20
2 |m
0 |d
m|m
o | L
m
L
Myco | 11. |6.0 | 40| 40| 11.|12.0 | 18.|12. |80 | 40| 11.|17.0| 17. |14. |80 |[4.|1 |15
bacte | O 0 0 0 0 0 0 0 [5.|.0
rium 0
absce
Ssus
Myco | 10. | 7.0 50| 20| 12.{14.0 | 16. |14. |9.0 | 5.0] 22.|12.0| 12. |9.0 | 50| 3.|1 |12
bacte | O 0 0 0 0 0 0 (2.1.0
rium 0
plei
Myco | 14. | 8.0 50| 40| 12.{13.0| 13. |11. |50 | 20| 14.|11.0| 17. |12. |80 | 4.|1 |12
bacte | O 0 0 0 0 0 0 0 (8. |.0
rium 0
Smeg
matis
Myco | 18. |12.0 | 80| 40| 11./170 | 90| 6.0| 40, 1.0 22/16.0| 18. |14. |14. |0. |1 |16
bacte | O 0 0 0 0 0 0 (7.1.0
rium 0
fortui
tum
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TABLE 2: ANTIBACTERIAL ACTIVITY OF CRUDE ETHANOL STEM
EXTRACTS MORINDA LUCIDA ON THE CLINICAL ISOLATES.

123 |LEAF STEM BARK
CL |60'|30 |15 |75 |Cip |[Met |60 |30 |15 |75 |Cip |[Met |60 |30 |15 |75 |Cipr |Metro
INI' | g [ mg [ mg | mg | rofl [roni [ mg|mg|mg|mg|rofl [ron | MY | Mg/ | mg/ | mg/ | oflox Inldazo
CA _ mL |mL [mL |mL |acin |'€
L /m | /m |/m |/m |oxa |dazo |/m |/m |/m |/m |oxa |ida 20mg 20mg/
IsolL [L (L [L |cn [le |L |L |L |L |cin |zole mL | ML
LA 20 | 20m 20 |20
TE mg/ | g/m mg/ | mg/
S mL | L mL | mL
Myco {80 (50(30|10|23. |[220| 70| 40 3.0 1.0 22/20. |10. |80 | 50| 20| 23.0]|20.0
bacte 0 0 0 0
rium
fortui
tum
Myco | 50(30|30|1018. |20.0 | 80| 50 20 1.0 22{20. |80 |70 | 50| 40| 20.0(122.0
bacte 0 0 0
rium
smeg
matis
Myco | 9.0 |80 6.0 |00 |24. |220 | 7.0 6.0 50 2.0 20{20. |10. |80 |50 | 3.0] 22.0(21.0
bacte 0 0 0 0
rium
absce
ssus
Myco | 7.0 |6.0 |40 |10 |20. |20.0| 8.0 6.0 50 3.0 22/21. |50 |40 | 3.0 0.0] 20.0|22.0
bacte 0 0 0
rium
phlei
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DISCUSSION

Antibacterial activity of crude ethyl acetate lextracts oMorinda lucida on the clinical isolates. It
was observed that crude ethyl acetate extractsaef dntibacterial activity omMycobacterium
fortuitum. Mycobacterium fortuitum was the most sensitive with the zone of inhibitimetween
18mm and 12mm at 60mg/mL and 30mg/mL concentraspectively. Crude ethyl acetate leaf
extracts ofMorinda lucida also exhibits antimicrobial activity oMycobacterium phlei which has
the lowest zones of inhibition of 10mm and 7mm.the control experiments, in which two
antibiotic were used for this research work, whath Ciprofloxacin and Metronidazole. The two
antibiotic has their zones of inhibition betweernmii and 17mm. The evidence of the antibacterial
activity of Morinda lucida was demonstrated in Table 1 and 2,in which tweesdl namely ethyl
acetate and ethanol were used for its extractiomas observed that different parts of the plants
exhibits various antibacterial activities due t@ ttact that, the section expose to photosynthesis
process differs from one another and the contérdiaactive components were concentrated at
different parts of the plants. The bioactive compats dictates the antibacterial activities of
theplants against various clinical isolates. theywahat is reffers to as the chemical contentef t
plants and examples of the bioctive component @main, alkalods,terpenoids,flavonoids, steroids
and etc(Osuntokun 2015).

Some bioactive components of the plants are usedntol the effect of deleterous organism like
mycobacterium species which is the cause of tulbesisuinfection, the subject matter of this
research work. This can be used to prove the higlbacterial activities exhibited by the leaf
extracts oMorinda lucida in all the sovent used for extraction.This is&y that medicinal plants is

a very important tool to human well being and @ncbe used to bambat infectious diseases
(Osuntokun2015).

It was also observed that antibacterial activitgfde ethyl acetate stem extractdairinda lucida

on Mycobacterium fortuitum at 60mg/mL and 30mg/mL concentration has the higkese of
inhibition between 12mm and 18mm,9mm and 6mm wesewed as the lowest zones of inhibition
for Mycobacterium smegmatis. The control experiment recordings were betweenrdhge of 17mm
and 22mm at 20mg/mL concentration. The effectrofle ethyl acetate stem, leaf and bark extracts
of Morindalucida on the test organisms were demonstrated in Tabl€hls observation is in

accordance with Balandret al. (1985), who demonstrates the effects of natuediainal plants on



155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

171
172
173
174
175
176
177
178
179
180

181
182
183
184

different test organisms. It also shows that medigplants likeMorinda lucida can be considered as
potential use in the control of mycobacterial ini@aes. Many researchers has advocated for the use
of medicinal plant likeMorinda lucida in our daily human activities (Daziel, 1973; Cowd®899;
Chukwujekwu, 2005). Fabricant and Farnsworth (2@®scribed in details the use of some of these
medicinal plants in the production and discoveryefficacious drugs. This is not to say that
conventional synthetic drugs are not efficaciout,tbe use of medicinal plants must be encouraged.
The effects of extracting solvent is another fadchat must be discussed. Ethanol, distilled water,
ethyl acetate and methanol are various solvent fggeeltraction, but it must be clearly stated that
all of the solvents used have no effect on thesiiets of the medicinal plant(Facey et al., 1999).
Table 1 shows the antibacterial activity of Crutleykeacetate bark extracts bforindalucida on the
clinical isolates Mycobacterium smegmatis and Mycobacterium fortuitum has the highest zones of
inhibition at 60mg/mL and 30mg/mL at 14mm and 18naespectively and 12mm and 9mm zones of
inhibition value were recorded fdvlycobacterium abscessus at the same value of concentration.
Zones of inhibition of 4mm and 8mm were observedlatand 7.5mg/mL concentration of
Mycobacterium fortuitum and Mycobacterium phlei but a sharp value were recorded at 15mg/mL

concentration.

Antibacterial activity of Crude ethanol stem extsagf Morinda lucida were demonstrated in table 2
It was observed that thdycobacterium abscessus has the highest zones of inhibition of 9mm and
8mm at 60mg/mL and 30mg/mL amdlycobacterium smegmatis has the lowest zones of inhibition
of 3mm and 5mm at the same concentration of 603&nty/mL concentration of crude ehanol stem
extracts andvlycobacterium abscessus had the highest zones of inhibition of 6mm at 15nigand
lowest zones of inhibition of 3mm at the same catre¢ion. This present study has shown that all
the plant parts used has some considerable lef@lstibacterial activities and corroborated by the
findings of Indu (2006) who reported that all plaairts are useful for one purpose or the other. The
increasing resistance to antibiotics has also teguh search for new organic molecules from @ant
with antibacterial properties (Sofowora, 1993), éAonobiet al. (2008).

Some plants which are of vital importance have bédily exploited and utilized in the
pharmaceutical industry and in herbal medicine fmac this were supported by Ogundare and
Onifade (2009) where Morinda lucida and other miedicplants were used to inhibit the growth of

Escherichia coli bothin vitro andin vivo studies.
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Antibacterial activity of Crude ethanol leaf ,stemmd bark extracts oMorinda lucida were
demonstrated in table 2. It was observed Mwtobacterium smegmatis and Mycobacterium phlei
has the highest zones of inhibition of 5mm and 8mimthe concentration of 60mg/mL and
30mg/mL.Mycobacterium phlei has the highest zones of inhibition which rangstsvben 3mm and
5mm at 15mg/mL and 7.5mg/mL aMi/cobacterium smegmatis has the lowest zones of inhibition

of Imm and 2mm.

This results corroborates the report of El Adtal.(2005), who reported, that the use of some
Morinda lucida extracts in Palestine. He reported that, the le@¥®&lorinda lucida have been used
for the treatment of splenomegaly, an enlargeméspleen usually associated with viral, bacterial
infections and sexually transmitted diseases. He adport that the bark and stem, has antibacterial
activity against uppar respiratory tract infectionsough and infection associated with
Mycobacterium species likeMycobacterium fortuitum, Mycobacterium smegmatis, Mycobacterium
abscessus, andMycobacterium phlei which causative agent of tubercolosis. This magttibuted to
the presence of tannins as these compounds irthiigrowth of many fungi, yeast, bacteria, and
viruses (Chung et al 1998). The results also shibwdeaves and bark of this plant to be rich in
alkaloids, compounds that have diverse useful hities like anti-inflammatory activity and
anticancer (Barbosa-Filho et al 2006), Nwiatyal. (2008).

It was observed that, the plant has no relationsliip the solvent used for extraction but plant has
antimicrobial activities against some clinical argans. A clue can be taking from this in the
production and discovery of drugs active againsltimesistant microorganism. Another factor that
must be put into consideration is the purity of éxéracting solvents which has a multiple effeats o

the activity of the plants extracts,this was alemonstrated by Ekpo&Etim 2009.

Antibacterial activity of Crude ethanol bark extsaof Morinda lucida were demonstrated in table
2.1t was observed that, at 60mg/mL and 30mg/mL entration, Mycobacterium fortuitum and
Mycobacterium phlei has the highest zones of inhibition of 8mm to 10roompare with the
concentration at 30mg/mL and 15mg/mL which recortthedlowest zones of inhibition of 2mm and
5mm respectively. Totte (1999) and Sowengmnal,.(2007) reported that ethanolic extracts of
Morinda lucida has a better antimicrobial activities. Judgingoy activity ofMorinda lucida in this
research work, the bark are rich in flavanoids tamhins, which are reported to be a well-known

potent phytochemical and antioxidants. This mayhsereason why this plant have been used for
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superficial bacteria infections, cough, gonorrhad tuberculosis infection. This was also reported
by Kolodziej & Kiderlen 2005 and Ghaeti al,.2010)

CONCLUSION

In conclusion, it is reasonable to state thatiMloeinda 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 pathogenicagoyanisms like mycobacterium species.
RECOMMENDATION

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.
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