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Phytochemical and Anti-microbial study of Seventy Percent M ethanol |eaf
Extract of Terminalia microptera against Selected Pathogenic bacteria.

ABSTRACT

The phytochemical and antimicrobial activity Dérminalia micropteradeaf methanol (70%) crude
extract was determined against some selected patltognicroorganisms using the qualitative
phytochemical, tube dilution and agar well diffusionethods respectively. The results of the
phytochemical analysis shows that all the phytocbals analysed for were present; these include
alkaloid, flavonoids, saponins, cardiac glycosidaghraquinons, sterols, phlobatanins and terpenes.
All organisms screened were found to be sensitiviné extract at all the concentratioK$ebsiella
pneumoniaewas more susceptible to the extract with mean zafeinhibitions of 24.33+0.88,
29.33+0.33 and 33.33+0.88 for 20, 30 and 40mg/mspeetively followed closely bgtreptococcus
pyogeneseand Salmonella typhiwith mean zones of inhibitions of 17.67+0.88, 250.58 &
28.67+0.88 and 17.00+0.58, 18.33+0.67 & 21.33+0r&%pectively whileMicrococcus luteus,
Pseudomonas aeruginosa and Streptococcus me&ansstivity were seen to be on the lower side with
meanzones of inhibitions of 15.67+0.33, 18.67+0.88 47d33+0.67 respectively at 40mg/ml. In the
same veinKlebsiella pneumoniadad the lowest minimum inhibitory concentrationloP5mg/ml
and minimum bactericidal concentration of 10mg/rel it is more susceptible to the plant extract
while Pseudomonas aeruginosa, Streptococcus mutanspBellan typhiand Salmonella paratyphC
were more resistant to the extract with MIC of 10mig The result of this study shows that extracts
from Terminalia micropterdhad antimicrobial activity against the test orgarisand therefore can be
used to develop drugs that can be used to treattiohs caused by these organisms.

Keywords: Terminalia microptera, Phlobatanins,Klebsiella pneumoniaeminimum inhibitory
concentrationCombretaceae

INTRODUCTION

Natural products and plants-derived substances temently become of great importance due to their
universal applications. There have been a dramsatige in microbial infections in the past 20 years
due to compromise in human immune systems by facioch as AIDs, aging, organ transplant and
cancer therapy. Also, increase in the rate of miedanfections have been considered as one of the
major problem confronting mankind (Awosanal.,2013).

The global problems of multiple antibiotics resista as well as emergence of new and resurfacing of
previously eradicated diseases also contributkisoproblem. Most of the current antimicrobial dsug
are simply biostatic while others are xenobiotidaeign materials which are harmful to the kidney,
the hematopoietic and central nervous system (CN8jli and Akdemir, 2005). Furthermore,
antimicrobial resistance among enteric pathogensf igreat concern as it poses a great threat to
human health and even the economy of an individaakell as a nation (EI-Mahmowed al., 2008).
New microbial strains are also emerging which gitpropposed the current arsenal of drugs (Erturk
et al., 2006). This is because the organisms have becesigtant to this antimicrobial agents as a
result of the regular use, misuse and reuse ofatpsts leading to therapeutic failure (Parekh and
Chanda, 2007). This among many factors have macharntdatory to fight against emerging and re-

emerging infectious diseases with a view of disdoee and inventing new agents of greater
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therapeutic potentials to mitigate the frequenbeak of this diseases which has posed a new threat
to global health security (Mohang al., 2007). With the rise in problem of side effectsl dimited
efficacy of antibiotic drugs (Awosaet al., 2013), there is an urgent need for the developroént
alternative antimicrobial substances and reseasched of course the entire global world are now
turning to natural product from plants and othecnmiorganisms as their main source of bioactive
compounds with antimicrobial properties to completriie existing synthetic antimicrobial drugs
that are gradually losing their potentials agapathogenic micro-organisms in the microbial world
(Awosanet al.,2013). Anti-microbial agents are substances thanicroorganisms or inhibit their
growth. They are widely employed to treat bacteliseases. Antimicrobial agents that reversibly
inhibit growth of bacteria are called bacteriostatinereas those with irreversible lethal action on
bacteria are known as bactericidal (Rajesh andaRaf2008). Ideally, antimicrobial agents disrupt
microbial processes or structures that differ fibiose of the host. They may damage pathogens by
hampering cell wall synthesis, inhibiting microbjalotein and nucleic acid synthesis, disrupting
microbial membrane structure and function, or biogknetabolic pathways through inhibition of key
enzymes (Willeyet al.,2008).

Haslamet al (1989) reported that plant extracts and theidpots are used in many parts of the world
as the active principles in herbal remedies. Theyused locally in the treatment of malady, many
centuries before the evolution of scientific stedieere discovered (Rajesh and Rattan, 2008).

The current evolution of bacterial resistance torently available antibiotics has necessitate the
search for novel and more potent antimicrobial coomals which will pose less harm to the human
system (Fagbemet al., 2009), to which these micro-organisms are yet teeldp resistance (El-
Mahmoudet al.,2008).

Medicinal plants are the richest source of bio@&ctbubstance which are of great importance in
traditional and modern medicine (Awosaimal.,2013).

Terminalia macropteras a tree belonging to the family Combretaceae. plaet is up to 20 m in
hieght and 30m in girth with an open spreading cromhich may be recognised readily by the
prominent tuffs of nearly stalkless pale green ésaand by its large fruits. It is commonly found in
Ghana, Senegal, Sudan, Uganda and Nigeria andlylokabwn by the Hausas in Nigeria as
Kwandari. In MaliT. macropterais used against a variety of ailments, and more 8t different
indications have been mentioned by the traditibeallers in ethno pharmacological studies. The stem
bark and leaves are most commonly used againss sox@ wounds, pain, cough, tuberculosis and
hepatitis (Yakubiet al.,2015). The roots are used against hepatitis, gbearand various infectious
diseases, includingd. pylori-associated diseases (Yakubual., 2015). Flavonoids, triterpenoids,
ellagitannins and related phenolics (Yakudtal.,2015), have been identified from different parts of
T. macropteraEllagitannins are known antimicrobial compoundsgali may be related to the use of

the leaves against wounds and other microbial fities (Adesinaet al.,2000).
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Water decoctions of . macropteraadministered orally, are the most common premarsitused by
the traditional healers in Mali (Phaet al.,2011). Plant polysaccharides isolated from crudéew
extracts have shown effects related to the immystem by differenin vitro andin vivotest systems
(Paulsenet al., 2005). The chemical characteristics and biologaetivities of polysaccharides,
especially those from plants used in the treatnoéntounds, ulcer and cancer have been reported
(Yuan-Feng Zowet al.,2014).

This high interest of plants derived drugs is du¢he fact that herbal drugs or herbal medicines ar
judged to be safer and less costly than the syintdetigs which possess serious side effects. It is
therefore of great importance to screen plantpédential and promising biological activity (Lawet

al., 2010). The claims by both the local marketers,soamers and literature have necessitated this
study, to assess the in vitro antimicrobial potemfyT. macropteraagainst selected microbial

pathogens.

MATERIALSAND METHODS

Plants materials

The leaves ofT. micropterawere collected from Akoko-Edo in Ondo State of Migeand was
authenticated in the Biological Sciences DepartnaénFederal University of Technology, Minna,
Niger State by Dr. Dawud Yusuf.

Bacterial strains

The bacteria use for the biological test includedgham positivéStreptococcus mutans, Streptococcus
pyogenesand gram negativ®seudomonas aeruginosa, Klebsiella pneumonia, ddaocus luteus,
Salmonella typhiandSalmonella paratyphi, B and C

METHODS

Preparation and Extraction of plant M aterial

The leaves of. micropterawere collected washed and air-dried at room teatper at the Centre for
Genetic Engineering and Biotechnology, Federal &Sty of technology, Minna, Niger State. The
dried leaves were then blended using kitchen typeder to obtain a fine powder using the method
described by Kabiret al.(2012). One hundred grams (100 g) of the plant mowehs extracted with
70% methanol using reflux method at a temperatl#5iC for 2 hours and the extract was filtered
using muslin cloth followed by further filtratiorsing whattman No 1 filter paper with pore size of
0.7um to obtain a fine filtrate. The filtrate wédeh concentrated using RE-6000 rotary evaporator at
50°C. The concentrate was then freeze dried using @10 lyophilizer at a temperature of 280to

a fine powder which was stored in an air-tight ambettle and kept in the refrigerator for further

analysis.
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Phytochemical analysis

The phytochemical analysis of the extracfTofmacropterawas carried out based on coloration and
precipitation test as described by Trease and EY2082) and Sofoworg1982).

Test for alkaloids

Zero point five gram (0.5 g) of extract was dilufetb 10 ml with acid alcohol, boiled and filtered.
To 5 ml of the filtrate was added 2 ml of diluteraomia. 5 ml of chloroform was added and shaken
gently to extract the alkaloidal base. The chlonofdayer was extracted with 10 ml of acetic acid.
This was divided into two portions. Mayer’s reagerds added to one portion and Draggen dorff's
reagent to the other. The formation of a creamh(Wiayer's reagent) or reddish brown precipitate
(with Draggen dorff's reagent) was regarded astiwesior the presence of alkaloids.

Test for Phenols

One millilitre (1 ml) of crude extract and Ironljlchloride were mixed for 2 minutes. Formationaof
deep bluish green colouration of the mixture intdidae presence of phenols.

Test for tannins

Zero point five gram (0.5 g) of the extract waslédiwith 10 ml of distilled water in a test tubedan
then filtered. A few drops of 10% of ferric chlogidvas added and observed for brownish green or a
blue-black coloration.

Test for terpenoids (Salkowski test)

To 0.5 g of the extract was added 2 ml of chlonofo€oncentrated $$0, (3 ml) was carefully added
to form a layer. A reddish brown coloration of theerface indicates the presence of terpenoids.

Test for cardiac glycosides

One gram (1 g) of the extracts was treated with 2frglacial acetic acid, a drop of 10% Fe@hd 1

ml of concentrated $$0, The appearance of brown coloration indicates theogides.

Test for flavonoids

Five millilitre (5 ml) of dilute ammonia was addéalthe aqueous portion of the extract followed by
concentrated sulphuric acid (1ml). A yellow coldoat that disappears on standing indicates the
presence of flavonoids.

Test for saponins

To 0.5 g of extract was dissolved in 5 ml of distll water in test tube. The solution was shaken and
observed for a stable persistent froth. The frgthiras mixed with 3 drops of olive oil and shaken
after which it was observed for the formation ofesnulsion.

Test for Anthraquinones

One millilitre of the plant crude extract was mix@tth 1ml of chloroform, then 10% Njsolution
was added to the mixture. A brick red precipitaidicate the presence of anthraquinones.

Test for Phlobatannins
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Zero point two grams (0.2 g) of the crude extraasunixed with 5 ml of 1% HCI in a test-tube and

heated for 2 minutes. A red precipitate indicatespresence of phlobatannins.

Test for Steroids

Five drops of concentrated, 510, was added to 0.2g of the extract. A reddish broalawr indicates
the presence of steroids.

Statistical analysis

The data are presented as mean = S.E.M. All the datre analysed by one-way ANOVA and
differences between the means were assessed withaDuMultiple comparison test. Differences
were considered significant at p< 0.05. All anadyseere carried out using Statistical Package for
Social Science (SPSS) version 20 (USA).

Antimicrobial Susceptibility Screening

Standar dization of inoculum

One loop full of eighteen hour broth culture of tlest organisms was suspended in sterile nutrient
broth. It was standardized according to Clinicabduatory Standards Institute (CLSI, 2002) by
gradually adding normal saline to compare its dithito McFarland standard number 0.5 which is
equivalent to density of 1.0 x &u/ml.

Susceptibility testing of plant extracts

Thirty-nine gram (39gm) of the Mueller Hinton agaas dissolved into 1lliter of distilled water in a
conical flask. The medium was sterilized in theoalgve at 12% for 15minutes and the media was
allowed to cool (4%). 20 ml the Muller Hinton agar was dispensed #ttile petri dishes of 90mm
and allowed to set. A sterile cork borer of diam&enm was used to bore equidistant wells onto the
agar plates. One drop of the molten agar was usesdl the bottom of the bored wells so as to
prevent the extract from sipping beneath the aghe medium was then inoculated with the test
organisms using the spread plate method and 20DgHeoextract (40 mg/ml) of methanol and
aqueous extract were transferred separately itavidlls and 200ul at 1mg/ml of the standard drug
(Chloramphenicol(30g) were used as the positive control while dimethiflsoxide (DMSO)
served as the negative control. One hour pre-diffusme was allowed after which the plates were
incubated at 3T for 18 hours. The zones of inhibition were theasured to the nearest millimetre
using a calibrated veneer caliper. The above metraxicarried out in triplicates while the mean and
standard error of the mean were taken.

Determination of Minimum Inhibitory Concentration (MIC) and Minimum
Bactericidal Concentration (MBC)
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Tube dilution method was used to determine the Bi@ MBC of the active extracts. A two fold and
seven series (40, 20, 10, 5, 2.5, 1.25 and 0.62&Mgllutions of each extract were prepared in
Muller Hinton broth. Zero point one millilitre (0.Al) of each of the standardized test organisnts (0.
McFarland turbidity standard) was added to eadhtidit. One control tube was also prepared which
contain only sterile medium without the test orgams or the extract after which all tubes were
incubated in a water bath with shaker at@%or 24 hours. After incubation, the tubes werseashed

for turbidity and the tube without visible turbigitas compared to the control tube was recodeleas t
minimum inhibitory concentration while the minimupactericidal concentration was determined by
subculturing the content of the tubes without \esiturbidity unto freshly prepared Mueller Hinton
medium beginning with the minimum inhibitory contretion and above. The culture was incubated
at 37C for 24 hours. The lowest concentration of the sultured medium without visible growth
was recoded as the minimum bactericidal conceatrgtMBC) (Cheesbrough, 2004).

STATISTICAL ANALYSIS

The data generated for zones of inhibition wergesatbd to Analysis of Variance (ANOVA) using
IBM SPSS version 20 to check if there were sigaific differences between the different
concentration of the extract and the standard dsegl.

RESULTS AND DISCUSSION

Table 1. Qualitative phytochemical components of 70% methanol extract of T. microptera

Phytochemicals Inference
Alkaloid present
Flavonoid present
Tannins presen
Saponins present
Phenols preésen
Cardiac glycosides present
Anthraquinones present
Steroids prase
Phlobatannins present
Terpenes present

Key: + = present

Table 2: Mean zones of inhibition of 70% methanol extract of T. microptera

Organisms 20 mg/ml 30 mg/ml 40 mg/ml Chloramphenico
(30u9)

M. luteus 8.67+0.33 12.33+1.28 15.67+0.38 16.33+0.57

P. aeruginosa  8.00+0.57 13.00+1.08 18.67+0.88 21.00+1.00

S. mutans 9.00+0.58 13.33+0.67 17.33+0.67 16.00+0.00

K. pneumonia 24.33+0.88 29.33+0.33  33.33x0.88 16.67+0.57
S. pyogenes 17.67+0.88  25.00+0.58 28.67+0.88 17.67+0.57
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209
210

S. typhi 17.00+0.58 18.33+0.67  21.33%0.67  14.33+1.00
S. paratyphi A 16.67+0.67 18.33+0.383  22.33+0.67  16.33%1.1%
S. paratyphi B 14.67+0.33  15.67+0.67  19.00+0.58  21.00%1.00
S. paratyphi C  18.67+0.88 17.33+0.33  21.00+0.58  14.67+1.53

Values on the same column with different supersetip significantly different (p<0.05)
Chloramphenicol:<12mm (resistant),

Specification

for

(susceptible). (CLSI, 2012).

13-17mm (intermediate}18mm
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Table 3: Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration
(MBC) of 70% methanol extract of T. microptera (mg/ml)

Bacterials 40 20 10 5 25 125 0625 MIC MBC
M. luteus - - - - + + + 5 20
P. aeruginosa - - - + + + + 10 20
S. mutans - - - + + + + 10 20
K. pneumonia - - - - - - + 1.25 10
S. pyogenes - - - - + + + 5 20
S. typhi - - - + o+ + + 10 40
S. paratyphi A - - - - - + + 2.5 20
S. paratyphiB - - - - - + + 25 10
S. paratyphi C - - - + o+ + + 10 40

Key: + = turbid, - = no turbidity

DISCUSSION

The result of the phytochemical analysis revealesigresence of 9 phytochemicals which include
alkaloid, flavonoids, saponins, cardiac glycoside#hraquinons, sterols, phlobatanins and terpenes
Table 1. The presence of these constituents notaoay be responsible for the plant to be medicinal
in nature oweing to the fact that most of the pblgwmical constituents present are reported to be
used for the treatment of one ailment or the ot@mereported by Kenner and Requena. (1996).
Saponins which is present in the plant extractadse reported to possess immune boosting capacity
and anti-inflammatory roperties (Kenner and RequéB86). Adesinat al (2000) also reported on
the antimicrobial activity of alkaloids which issal very present in the plant leaf extract Tof
microptera Elmarie and Johan, (2001) reported on the mesharmf action of tannins in the
precipitation of protein to for water soluble compds and as a result, bacterial are inactivatethdy
direct damage done to their cell membrane. In t@bline antibacterial activity of thE. microptera
clearly revealed how active the plant extract igh®e test organisms, this is well understood when
compared with the activity of the standard drugspie the fact that the plant extract is still fire t
crude form, it shows a considerable level of attivirhe specification for susceptibility for the
standard drug is zones of inhibition from 18mm ahawhich is recorded for the extract against the
test organisms from 30mg/ml and above exceptSEmonella paratyphC at 20mg/ml. The plant
extract was observed also to be concentration digmgrsuch that, increase in the concentration gives
a direct increase in the inhibition zones whichaxrbss all the test organisridebsiella pneumoniae
was the most susceptible organism having the highesn zone of inhibition of 24.33+0.88 20
mg/ml. this was also evident in the MIC at 1.25migamd MBC of 10mg/ml. The plant crude extract

was active againsilebsiella pneumoniaePseudomonas aerugingsé&almonella typhiand
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Salmonella paratyphC with a wide zones of inhibition when comparedtte activity of the control
drug considering the specification by CLSI, (20IR)is also is in agreement with the report of Mann
et al. (2014) on the activity of species of this plantinagithese organisms. The minimum inhibitory
concentrations of the crude extract against theoigmnisms generally were low suggesting that the
plant extract will be highly effective against ttest organisms if developed as drugs for treatraént
infections due to the test organisms and alsoat g@inter to the fact that the fractions will berm

active when purified by more sensitive methods pketitioning and column chromatography.

CONCLUSION

Based on the results of this studymicropterapossesses phytochemical constituents, it canftrere
be concluded thaimethanol leaf extract of the plant exact its amtibdal activities against the
selected microorganisms and can therefore be wsel@velop drugs that can be employed for the
treatment of infections caused by these organigise, that the activity of the plant extract is dos
dependent as an increase in activity was obserteth whe concentration was increased.
REFERENCES

Abdullahi Mann, Yusuf Adamu Kuta. Antibacterial adly of methanolic extracts offerminalia
avicennioidesagainst fish pathogenic bacteria. American Joush&esearch Communication,
2014, 2(4): 133-146.

Adesina, S. K., ldowu, O., Ogundaini, A. O., OladjmH., Olugbade, T. A., Onawunmi, G. 0.,
and Pais, M (2000). Antimicrobial constituentslod teaves oEAcalypha wilkesiana  and
Acalypha hispida. Journal of Phytotherapy Reseaidd):371-374.

Awosan, E. A., Lawal, I. O., Ajekigbe, J. M., andrBkini, T. | (2014). Antimicrobial  potential of
Rothmannia longifera Salisb and Canna indica Lixinaet against selected strains of
fungi and bacterigfrican Journal of Microbiology Research  824:2376-2380.

Cheesebrough, M. (2006). District Laboratory Pradiin TropicalCountries Cambridge University
Press, Edinburgh, United Kingdom, 382 — 407.

Clinical and Laboratory Standard Institute (200Rerformance Standard for Antimicrobial Disc
Susceptibility Testing. National Committee for Gtial Laboratory Standards, Wayne, P.

El-Mahmood, A. M., Doughari, J. H., Ladan, N (200&)ntimicrobial screening of stem bark extract
of Vitellaria paradoxaagainst some enteric pathogenic micro-organisifican Journal
Pharmacy and Pharmacolog¥(5):89-94.

Erturk, O., Kati, H., Yayli, N., Demirbag, Z (2006)ntimicrobial properties obilene  multifida
(Adams) Rohrb plant extracturkish Journal of Biologyl7-21.

Fabgemi, J. F., Ugoji, E., Adenipekun, T., and Asetan, O (2009). Evaluation of the
antimicrobial properties of unripe bananaMuga sapientum L.), lemon grass
(Cymbopogoncitratus S.) and turmeric GQurcuma longa L.) on pathogens. African
Journal of Biotechnology(7):1176-1182.

Haslam, E., Lilley, T. H., Martin, Y and Magnolott® (1989). Traditional Herbal Medicine; the
Roles of Polyphenol®lanta Medica4(2):1-8.



280
281
282
283
284
285
286
287
288
289
290

201
292
293

294
295
296
297

298
299
300
301
302
303
304
305
306
307
308
309

310
311

312
313
314
315
316
317
318
319
320

321
322
323
324

Kabiru, Y. A., Okolie, N. L., Muhammad H. L., andy@adoyi, E.O. (2012). Preliminary studies on
the antiplasmodial potential of aqueous and methexteacts of Eucalyptus  camadulensis
leaf. Asian Pacific Journal of Tropical Diseag S809- S814.

Kenner D, Requena Y (1996). Botanical Medicine: &rdpean Professional Perfective. Paradign
Publication, Brookline, Massachusetts, pp. 7-12.

Lawal, I. O., Uzokwe, N. E., Ighoanugo, A. B. L.dia, A. F., Awosan, E. A., Nwogwugwu, J.
0., Faloye, B., and Adesoga, A. A (2010). Ethnormiedi information on collection and
identification of some medicinal plants in Resedrgdtitutes of Southwest Nigeria. African
Journal of Pharmacy and Pharmacoleg®01-007.

Mohanta, T. K., Petra, J. K., Rath, S. K., Pal, R, Thatoi, H. N (2007). Evaluation of
antimicrobial activity and phytochemical screenimg oils and nuts ofSemicarpus
anarcadiumL.f. Science Research Essa®dl1):486-490.

Ouattara, A., Ouattara, K., Coulibaly, A., and AdimA. A (2013).Journal of Chemical and
Pharmaceutical Research:86-90

Parekh, J., and Chanda, S (200[A).vitro antimicrobial activity of TrapanatausL. fruit rind
extracted in different solvent&frican Journal of Biotechnolog(16):1905-1909.

Paulsen, B. S., and Barsett, H (2005). BioactivetipepolysaccharidesAdvances in Polymer
Sciencel86:69-101.

Pham, A.T., Dvergsnes, C., Togola, A., WangenstderDiallo, D., Paulsen, B.S and  Malterud,
K.E. (2011).Terminalia macropteraits current medicinal use and future perspestive
Journal of Ethno pharmacolog$37:1486-1491.

Rajesh, B., and Rattan, L. | (2008ssentials of Medical Microbiologydth Edition. Jaypee
Brothers Medical Publishers (P) Ltd. New Delhi @@B, India. 500 pp
Sofowora, E. A. (1982). Medicinal plants and Trextil medicine in Africa. John Wiley and
sons Ltd, New York. 256-257.

Tatli I. 1., Akdemir, Z. S (2005). Antimicrobial drantimalarial activities of secondary = metabolites
of some Turkisherbascunspecies. Fabadournal of Pharmaceutical  Scien@£:84-92.

Trease, G. E., and Evans, W. C (2002). Pharmacggﬂudf%ed. Bailliere Tindll., London,
Pytochemistry: Introduction in General Methods, 227 .

Willey, J. M., Sherwood, L. M., and Woolverton, G. (2008).Prescott, Harley and Klein's
Microbiology.7th Edition. McGraw Hill, New York, NY 10020. 10§

Yakubu, Y., Adoum, O. A., Wudil, A., M., and Ladah(2015). Toxicity study of ethanol root
extract ofTerminalia micropteraGuill. and Perr.Combretacedeand assessment of some
heavy metalsAfrican journal of pure and applied chemist8¢9):193-196

Yuang-Feng Zou, Bing-Zhao Zhang, Hilde Barsett, iKa@vete Inngjerdingen, Drissa Diallo,
Terje Einar Michaelsen and Berit Smestad Pauls2814). Compliment Fixing
Polysaccharides froffierminalia microptereRoot Bark, Stem Bark and Leaves. Molecules.

19:7440-7458

10



