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Abstract: The root bark of Terminalia laxiflora Engl. & Diels is used traditionally as gastric stimulant to prevent
and cure diarrhea in infants and children, aids digestion and relieves constipation in adults. As quality antibiotics
are rarely possessed, human pathogens are fast developing resistance to synthetic drugs yet medicinal plants are
scantily validated. This has necessitated the investigation of 7. laxiflora root bark for its phytochemical and
antimicrobial values. Petroleum ether, aqueous and ethanoic extracts of Terminalia laxiflora root bark were tested
using agar well diffusion technique on the following selected microorganisms: Shigella sonnei, Salmonella typhi,
Klebsiella aerogenes, Escherichia coli, Proteus mirabilis, Pseudomonas aeruginosa, Penicillium chrysogenum,
Aspergillus flavus, Lasidiophobia discorea and Saccharomyces cerevisae. Terminalia laxiflora showed the
presence of alkaloids, flavonoids, tannins, saponins and cardiac glycosides as its non nutritive metabolites.
Ethanoic and aqueous extracts of the plant root were found to be potent on all the bacteria used at minimum
inhibitory concentration of 58mg/ml and 54mg/ml respectively. Besides, ethanoic extract also reacted with
Penicillium sp and Aspergillus sp while the aqueous and petroleum ether extracts were non reactive on all of the
fungi used. The pharmaceutical use of this extract may be found to be bactericidal and weakly fungistatic in
properties. This finding will help a long way to complement the worldwide efforts of providing safe, potent and
cheap antibacterial drug of natural origin for all and sundry.

[Taiye R. Fasola, M.E. Oluwole, I. F. Olaniyi and I.LE. Adeboye The phytochemical and antimicrobial activities
of Terminalia laxiflora Engl. & Diels root bark extract. Nat Sci 2013;11 (8):122-127]. (ISSN: 1545-0740).
http://www.sciencepub.net. 18

Keywords: Terminalia laxiflora, antibacterial, secondary metabolites, plant root bark

*Permanent address: Botany Department, University of Ibadan, Ibadan, Nigeria.

Introduction antiviral activities. Terminalia laxiflora belongs to

The dependence of man on nature for the family Combretaceae and is widely distributed in
survival has led aboriginal people from time Africa, Middle and South East Asia. The Africa’s
immemorial to live in harmony with nature in order distribution cuts across the savannah region, from
to study a unique system of plant wealth by trial and the eastern Sudan to the western Senegal, and the
error methods. This treasure of knowledge has been northern Tunisia to the central Congo. It is a
orally passed from generation to generation and is common indigenous tree in the woodland and semi -
being retained by diverse indigenous groups around arid savannah of Sudan with high multipurpose
the world. These have variously enriched the potentials (Adam and Kerharo, 1974). In West
knowledge of the people in their inherited wealth Africa, there are 14 species spread from Senegal,
such as culture, food habit, religious rites, and across Nigeria to Cameroon. The germination of this
phytochemicals such as herbal medicine until these species varies from 0-70% under the same condition.
ages of documentation (Samy et al, 2011). For the The tree is of 12m in height and nearly Im width
fact that Nair et al, 2005 among other scientists with the usual crooked bole, dark grey, deeply
reported lower incidence of adverse reaction in plant fissured and scaly bark (Adam and Kerharo, 1964).
preparations compared to modern conventional The wood is fire resistant because of its thick corky
pharmaceuticals have made medicinal plants more bark (Savill and Fox 1967). The plant has a variety
relevant in both developed and developing countries. of medicinal applications across the areas of
Basha and Sudarshanam (2011) reported that herbs occurrence. These include the stem as chewing stick
provide many unique qualities that are very limited in Nigeria, and as gastric stimulant to prevent and
in conventional medicine, such as anticancer, cure diarrhoea in infants and children. It also aids
antiviral and immunoregulatory properties and that digestion and relieves constipation in adults in
herbs are excellent alternative to antibiotics in the Senegal. The leaves and the bark of the root are used
treatment of infectious diseases, with wider as anti-dysentery while the stem bark for the
antibacterial effects as well as various antifungal and treatment of tuberculin cough and the yellow pulp of
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root and the black leaves are used as dye. The
scented heart wood is used as perfume called “amu”
and the root bark is used to treat wound and strains.
The macerated stem bark serves as antiseptic to
wash mouth in order to resist gingivitis and thrush
and general body pains in Congo. The plant also
serves as wound dressing, diuretic management, pile
and yaws treatment (Ivory coast), anti-skin
inflammation, sores and ulcers treatment (Sierra
Leone), eye lotion (Gambia), hair perfume, severe
jaundice and chewing stick (Cameroon) across other
African countries (Savil and Fox 1967; Adam and
Kerharo, 1964, 1974; Abbow, 1990)

T. laxiflora called Idi-pupa in Yoruba was
also codenamed Ewe Osanyin (deity leaves) as
reported by Verger (1967). It was so called for its
perceived ability to safely prevent still-birth.
Historically, it was assumed among the Yorubas to
posses the power to close (“Idi” means to block and
“pupa” means yellow) the path of evil and death. It
is also known that this plant synthesizes derivatives
useful for the maintenance of health in human and
animals (Srivastaraj et al, 1996; Tapsell, 2006).

Records have shown that a few reports are
available on the antimicrobial potentials of this
African plant of rich heritage. This study is therefore
conducted to explore its phytochemical and
antimicrobial qualities in order to complement
efforts to develop and produce quality drugs that
would improve human wellbeing.

Materials and Method
Plant material

Terminalia laxiflora root was purchased at
Bode herbal market, Ibadan, Oyo State; Oja-Oba
market, Ilorin, Kwara State and Isanlu-Mopo
market, Yagba East Local Government Area, Kogi
State, all in Nigeria. The bark was cut into chips,
dried and powdered for in vitro analysis.

Collection of microorganisms

Except for  Saccharomyces  cerevisae,
Lasidiophobia  discorea  and  Pseudomonas
aeruginosa that were collected from Cocoa Research

Results and Discussion

Institute of Nigeria, Ibadan, most microorganisms
used for this work were obtained from the
Microbiology Department, Lead City University,
Ibadan, Nigeria.

Plant Extract Preparation

About 30g of milled extract powder was
separately measured and dissolved into 400ml (75
mg/ml) of each of these solvents (Aqueous, Ethanol,
and Petroleum Ether). They were allowed to soak
for 24 hours after which the supernatant was filtered
into a conical flask using muslin cloth reinforced
with Whatman No 1 filter paper. They were used
immediately and the remaining extracts stored in the
refridgerator for further study (Harrigan and
McCane, 1986). Also, different concentrations were
prepared from above filtrate by mixing 20ml of
undiluted extracts with 2ml solvent (68mg/ml), 20ml
with 4ml solvent (63mg/ml), 20ml with 6ml solvent
(58mg/ml) and 20ml with 8ml solvent (54mg/ml).
Phytochemical analysis

The powdered root bark was extracted with
water, ethanol and petroleum ether and subjected to
the phytochemical analysis according to Kumar et a/
(2011).

In vitro antimicrobial analysis

The Disc-diffusion method was used for the
evaluation of the antimicrobial activity of the
extracts according to Aubreville (1950); Andrew
(1990) and Tajkarimi et al., (2010). The 8mm
diameter size cork borer used for the well cavity was
re-sterilized and equally used to cut across the fungi
colony. This was then planted into the PDA well at
the centre while the marked well surrounding the
centre well contains the extract in different
concentrations. In the same vein, the Nutrient Agar
was thoroughly streaked with the bacterial isolate
before the wells were bored, marked and the extracts
in different concentrations dispensed into them.

The plates thus prepared were incubated at
30°C and 37°C for fungal and bacterial growth
respectively. The zone of clearance around each
colony was determined (Guptee, 2001and Nester et
al., 2004)

Table.1: Phytochemical analysis of Terminalia laxiflora root bark

Cardiac glycosides Tannins Alkaloids

Saponins

Flavonoids Phenols Steroids

+ + +

+ - -

+ means present
- means absent

Among the seven phytochemical screened
for, only five were present in the root bark of

Terminalia laxiflora while phenols and steroids
were absent
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.Table 2: Zone of inhibition (mm) of Terminalia laxiflora root bark extracts on some microorganisms using
different solvent concentrations (mg/ml).

Undilute
. . d 20ml + 2ml 20ml + 4ml 20ml + 6ml 20ml + 8ml
SN Microbial Solvent Extracts (©82mgml |  (625mgml | (57.7mgml | (53.6mgml | OO
o Isolates used Extracts 1
(75mg/m ) ) ) )
)
Petroleu
1 Klebsiella m Ether } } } } } }
aerogenes Aqueous 10 7 7 - - -
Ethanol 9 8 7 7 5 5
Petroleu
5 Escherichia m Ether ) ) ) ) ) )
coli Aqueous 10 10 9 9 8 -
Ethanol 28 12 10 10 10 5
Petroleu
3 Proteus m Ether } } } } } }
mirabilis Aqueous 13 - - - - -
Ethanol 11 7 - - - 5
Petroleu
4 Salmonella m Ether 8 6 } } } 6
typhii Aqueous 18 16 16 - - -
Ethanol 26 22 10 10 - 5
Petroleu
5 Pseudomonas m Ether } } } } } }
aeruginosa Aqueous 13 12 8 5 5 -
Ethanol 19 17 7 7 - 5
Petroleu
6 Shigella m Ether ) ) ) ) ) )
sonnei Aqueous 14 10 7 4 - -
Ethanol 28 22 12 11 4 4
Petroleu
Penicillium m Ether 20 } } } } 12
7
chrysogenum Aqueous - - - - - -
Ethanol 36 35 29 20
Petroleu
3 Aspergillus m Ether 14 ) ) ) ) 8
flavus Aqueous - - - - - -
Ethanol - - - - - -
Petroleu
9 Saccharomyce m Ether ) ) ) ) ) )
s cerevisae Aqueous - - - - - -
Ethanol - - - - - -
Petroleu
Lasidiophobia m Ether ) ) ) ) ) )
10 .
discorea Aqueous - - - - - -
Ethanol 38 29 - - - 20

Table 3: Minimum Inhibitory Concentration (mg/ml) of Termilalia laxiflora root bark extracts on some
microbes

S/No Microbial Isolates Solvent g;g:;t:d 20ml + 2ml 20ml + 4ml 20ml + 6ml 20ml + 8ml
used Extracts (75mg/ml) (68.2mg/ml) (62.5mg/ml) (57.7mg/ml) (53.6mg/ml)
Petroleum ) ) ) ) )
1 Klebsiella Ether
aerogenes Aqueous 10 7 7 - -
Ethanol 4 3 2 2 -
Petroleum
Lo . Ether } } } } )
2 Escherichia coli Aqueous 10 10 9 9 3
Ethanol 23 7 5 5 5
Petroleum
o Ether } } } } }
3 Proteus mirabilis Aqueous 3 . . . .
Ethanol 6 2 - - -
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Petroleum
Ether

4 Salmonella typhii Aqueous

16

Ethanol

17

Petroleum

Pseudomonas Ether

aeruginosa Aqueous

12

Ethanol

12

Petroleum
Ether

6 Shigella sonnei Aqueous

10

Ethanol

18

Petroleum

Penicillium Ether

chrysogenum Aqueous -

Ethanol

Petroleum
Ether

8 Aspergillus flavus Aqueous -

Ethanol -

Petroleum

Saccharomyces Ether

cerevisae Aqueous -

Ethanol -

Petroleum

Lasidiophobia Ether

discorea Aqueous -

Ethanol

Phytochemical analysis of Terminalia laxiflora
root bark extract revealed the presence of tannins,
alkaloids, saponins, flavonoids and Cardiac
glycosides (Table 1). Records have shown that some
of these phytochemicals have antimicrobial - related
composition such as tannins (an aromatic
substance), alkaloids (serves as defense against
microbial predations), spices (used to season food)
and Flavonoids having antimicrobial medicinal
properties (Lai, 2004).

The antimicrobial properties of the plant
extracts showed a broad spectrum against the
bacterial isolates. Though in Table 2, there was no
inhibition observed with aqueous control but
ethanol control was observed to have the highest
inhibitory zone on the tested bacterial and a few of
the fungi; even as high as 20mm diameter on
Penicillium chrysogenum. This was not surprising
as it is generally known that alcohols are useful
chemical agents employed against bacteria and
fungi, but they have no effect on bacterial spores
(http://www.cliffsnotes.com/study_guide/Chemical-
Methods-of  Control). Phytochemical  and
antimicrobial results of the extracts of this plant
(Tables 1 and 2) are of pharmaceutical importance
as it is broad - based bactericidal though weakly
fungistatic in properties. This can help a long way to
complement worldwide efforts of providing safe,
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potent and cheap antibacterial drugs for all and
sundry.

In Table 3, aqueous extract was tested to
have the Minimum Inhibitory Concentration
(M.L.C) of 54mg/ml with 8mm and 5mm diameter
of inhibition on Escherichia coli and Pseudomonas
aeruginosa respectively. At the same concentration
it was closely followed by ethanoic extract with
Smg/ml on E. coli. In the undiluted extracts of
75mg/ml, ethanoic extract was the most potent of
the solvent used with 23mm and 24mm clearing
zones on E. coli and Shigella sonnei respectively.
Aqueous extract was also found reactive but
Petroleum ether extract was observed to be non
reactive on both the bacteria and fungi isolates used
in this study. As Table 3 revealed the efficacy of
different concentrations of Terminalia laxiflora root
extracts, ethanoic and aqueous extracts were found
to be potent on bacteria at M.I.C of 58mg/ml and
54mg/ml respectively. However, ethanoic extract
reacted weakly on the fungal isolates (fungistatic)
while aqueous petroleum ether extracts were non
reactive on all the fungi used.

Though it has been proven that different
parameters in this test (like the depth of the gel) can
affect the result (diameter of inhibition), it has
guided the exact precision of 4mm gel dept level
used according to Brandi et al, (2006), Burt et al.
(2007) and Kil ef al. (2009). The method allows the




Nature and Science 2013;11(8)

http://www.sciencepub.net/nature

diffusion of various extract concentrations from the
cavity well to diffuse into the solidified Agar gel in
the Petri dishes such that the plated microorganisms
are inhibited from growing towards the well
containing the various extract concentration thereby
forming clear circular zone around the well. The
diameter of such clear zone is directly proportional
to the efficacy of the concentration of the solvent
extract (Guptee, 2001).

In modern medicine, medicinal plants are used
as basic knowledge for studying substances the
plant or its organs contain and how they can be used
for therapeutic purposes directly or indirectly as
described by Razaq et al., (2003). These diverse
substances are of various range of Dbioactive
molecule that makes them a rich source of
production of different types of medicine useful for
the maintenance of human health. Most of the
bioactive substances are secondary metabolites that
are always found in small quantity and constitute
over 50% of all modern clinical drugs of natural
origin. Primary metabolites like fats, sugars,
alcohols, acids, aldehydes and a few antibiotics and
secondary metabolites like tannins, saponins,
anthraquinones, alkaloids, phenols, Flavonoids,
terpenoids, steroids, sterols, cardiac glycosides and
phlobatannins are often used as sources of food,
spices, and drug production while others can be
toxic (to deter predators), pheromones (to attract
insects for pollination), phytoalexins (to protect
them against bacterial and fungal attacks and phyto
alleto (to inhibit rival plants from competing for
mineral resources and light) (Nair et al. 2005,
Edeoga et al. 2005). This study has proved the
worth of this plant in ethnomedicine. Fabricant and
Farnworth (2001) discussed the tremendous value of
plants in traditional medicine and drug discovery.
Conclusion

Extracts from Terminalia laxiflora, if
developed into drug, could be safely administered
across ages (i.e young, old, infant, male, female,
pregnant or aged). Properties displayed both by
aqueous and ethanoic extracts from this study would
effectively encourage such development. Local use
of the stem as chewing stick will help to dislodge
and disinfect the microbes in the gingival creeks and
gum of the tooth and prevent weakness of the gum.
Also, the development and production of antibiotics
from this plant as herbal drug for all and sundry will
be significant efforts towards controlling diarrhoea
among the developing nations.

References
Abbow PK. Useful plants of Ghana, West Africa
use of Wild and Cultivated plants. Journal of

10.

11.

12.

13.

14.

15.

16.

126

antimicrobial chemotherapy. 1990. Vol. 24(2).pp.
526-39.

Adams and Kerharo. Phytochemistry and
Pharmacology. In Environmental Impact. Boca
Raton,

Florida. CRC Press. ISBN 0-8493-104. 1964 pp
324-7 and 582-6.

Adams and Kerharo. Phytochemistry and
Pharmacology. In Environmental Impact. Boca
Raton,

Florida. CRC Press. ISBN 0-8493-104. 1974 pp
358-9.

Andrew, J. M. Determination of Mic. Journals
of Antimicrobial Chemotherapy 1990. Vol. 48 (1)
pp5-16. PMID 11420333

Ashokkumar P, Rajkumar M, Kanimozhi M.
Phytochemical screening and Antimicrobial

Activity of 5-Indian medicinal plants against
human pathogens. Middle-East Journal of Scientific
Research 2010. Vol.5 (6). Pp 477-8

Aubreville A. Flore Forestierre
quineenne, A.O.F. Cameroon- A.E.F.

Bacteria(eubacteria). Taxonomy Browser . 1950.
Retrieved 09-10-2008

Basha S Khaleel, Sudarshanam G. Multiple
herbal therapy - Antimicrobial activity of wound
healing paste (Pasuru) used by Sugali tribes of
Yerramalais of Kurnool district.,Andhra
Pradesh,India. International Journal of PharmTech
Research, 2011. 3:1238-1241

Brandi G, Amagliani G, Schiavano, GF, De
Santi M, Sisti M. Activity of Brassica oleracea leaf
juice on food - borne pathogenic bacteria. Journal
of food Protection. 2006. Vol. 69 (9). pp 2274-2279

Burt SA, Der Zee RV, Koets AP, De Graaff AM,
Van Knapen F, GaastraW. Carvacrol induces heat
shock protein 60 and inhibits Synthesis of Flagellin
in  Escherichia coli 0157 :H7.Applied and
Environmental Microbiology, 2007.Vol. 73, pp
4484-4490

Cliffs Notes
http://www.cliffsnotes.com/study guide/Chemical-
Methods-of Control.topic Articleld-8524, articleld-
8429 .html

Edeoga HO, Okwu DE, Mbuebie, BO.
Physiochemical Constituent of some Nigeria
Medicinal Plants. Fr. Journal Biotechnology. 2005.
Vol.4. pp. 655 - 688.

Fabricant DS and Farnworth NR. The value of
plants used in traditional medicine for drug
discovery. Environ. Health Per. Suppl. 2001.109, 69
- 75.

Harrigan WF, McCane MF Laboratory Methods
in Foods and Dairy

Soudano-




Nature and Science 2013;11(8)

http://www.sciencepub.net/nature

18.

19.

20.

21.

22.

23.

24.

25.

26.

Microbiology Academic Press Inc. London. 3™
Edition. 1986. ISBN: 0-12-326040

Kil HY, Seong ES, Ghimire BK, Chung IM,
Kwan SS, Goh EJ. Antioxidant and Antimicrobial
activities of crude sorghum extract. Food
Chemistry. 2009. Vol. 115 pp 1234-1239

Kumar MS, Rajeswari, Astalakshmi  N.
Evaluation of antimicrobial activities of
Aristolochia indica (Linn.). International Journal of
Pharmacy and Pharmaceutical Sciences. 2011.
Volume 3(4). Pp 271 —273.

Lai PK. Antimicrobial and Chemo-preventive
properties of herbs and spices”. Curr Med. Chem.
2004. 1451-1460 PMB 15180577

Nair R, Kalariya T, Sumitra C. 2005. Activity of
some selected Indian Medicinal Flora. Turkey
Journal of Biology. Vol. 29. pp41-47

Nester EW, Anderson DG, Roberts CE, Pearsall
NN, Nester MT. Microbiology. A human

Perspective, 4™ edition. Mc Graw - Hill Inc.,
New York, U.S.A. 2004. ISBN 0-07-291924-8

Razaq A F, Sani A, Ajewole N. Effect of Stem-
Bark of Enantia cholranta on some clinical isolates.
Biokemistri. 2003. Vol.5 pp 84-92

Samy, RP, Thwin MM, Gopalakrishnakone P,
Ignacimuthu S.

Ethnobotanical Survey of folk plants for the
treatment of snakebite in southern Part of
6/15/2013

27.

28.

30.

31.

32.

33.

127

Tamilnadu, India. Ethnobotanical leaflet. 2011. Vol.
13 (3), pp 957-964.

Satish Guptee. Practical Microbiology. Jaypee
Brothers Medical Publishers (P) Limited 2™
Edition. Jammu, New Delhi. India. 2001.

Savill and Fox. An Environmental Impact. Boca
Raton, Florida. CRC Press. PP 103.ISBN 0-8493-
1043-1. 1967.

Srivastaraj LJ, Vietineyer N. Medicinal Plants.
An expanding role in strategy for identification of
Novel fungal and bacterial Glycosyl hydrolase
hybrid mixtures that can efficiently saccharify

petreated  lignocellulosic ~ biomass.  Bioenergy
Research.1996.Vol. 3, pp 67- 81.
Tajkarimi MM, Ibrahim SA, Cliver DO.

Antimicrobial herb and Spice compounds in food.
Journals food control. 2010. Vol 21. pp 1199-1218

Tapsell LC. Health benefits of herbs and spices;
the present, the future. Medical Journal, Australia.
2006. Vol. 1. PMD 17022438

Traibuisi LR, Killer R, Tardelli-Gromes TA. A
typical and atypical enteropathogenic Escherichia
coli “emerging infectious diseases” 2002.Vol.5,
pp508-513

Verger PF. NO 106. Awon ewe Osanyin
Yoruba. Medicinal Leaves, University of Ife. 1967.
Vol.3, No.3, pp 1238-1241.



