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ABSTRACT

Background: Peperomia pellucidais an economic plant grown in West AfricAim: We
investigated the phytochemical and antimicrobidivég of N-hexane, Ethyl acetate, and Ethanol
extract of Peperomia pellucidavhole plant that grows around Ado-EKkiti, Ekiti StatNigeria.
Methods: Preliminary screening was conducted on the powdeeedple for the presence of
secondary metabolites. 1509 of the dried plant mred sample was soaked with 750ml of solvents
for 72 hours. The filtrates concentrated on wath{40C) were tested against strains of some
bacteria isolates includingscherichia coliATCC 35218 Klebsiella pneumoniad TCC 34089,
Salmonella typhi ATCC 22648 Staphylococcus aureus\TCC 25923 and Pseudomonas
aeruginosa using the agar well diffusion methddesults: Phytochemical screening of this plant
showed the presence of antraquinone, tannins, ritade, alkaloids and glycosides. All extracts
exhibited antimicrobial activities with the methamxtract exhibiting the least potency whilst the
N-hexane extract exhibited the strongest potently mone of inhibition 10-12mm at concentration
of 25pug/ml. The MIC (200mg/ml) of the plant extiatas observed to be effective against the
strains of organismgonclusion: The antimicrobial properties against the testedirstrindicated
the potential usefulness &. pellucidain the treatment of various pathogenic diseaseshwim

future can be developed as a potential antimicltagant.
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INTRODUCTION



Since prehistoric times, the treatment and curdis#ases has been one of the primary concernsrdinea

of which through the aid of exceptional advancemadnt science and medicine, microorganisms called
pathogens have been known to be the cause of d&sea$so, there is a worldwide increase in life
threatening infections caused by these pathogemimorganisms [1]. These microorganisms are becgmin
resistant to known antimicrobial agents [2, 3]. fEhes therefore an increased interest in the sefmch
antimicrobial compounds. According to data of treodr and Agriculture Organization (FAO), more than
50,000 plant species are being used in the traditifmlk medicine throughout the world [4]. Thiglleo the
pharmacological and chemical investigations of miedi plants. Investigations have provided impadrtan
advances in the therapeutic approach to severabgans.Peperomia pellucidd.), commonly known as
shiny bush or silver bush belonging to family pgm¥ae is a common annual weed native to tropicethNo
and South America, Africa and Asia. In Africa,stfound in Nigeria, Sierra Leone, Ghana and Dentigcra
Republic of Congo (DRC). Regions where it can @lsdound include China, Brazil, Southern Americd an
Asian countries [2,5,6,7,8]. Within the Yoruba dkigg part of Nigeria, it is identified as “rinrinThe
infusion added with milk is ethno-medicinally débed to boost the immune system of sick people. The
leaves of the plant are being used by the locaplpeof Bangladesh in the treatment of excited nienta
disorder [1]. Pounded whole plant is used topicaliyl as warm poultice for skin disorders such als,bo

pustules, pimples and also used for headachesndigupains and impotence [9].

In Ayurvedic medicine, the plant is crushed and edixvith water to form a mixture, heated and
administered orally to cure hemorrhage and alsinag&idney and prostate problems and against
high blood pressure. Literatures revealed that glet contain some secondary metabolites
including, saponins, tannins, cardenolides, flawdsioessential oils and carotol [10]. However, the
full potential of the planPeperomia pellucidas yet to be discovered, therefore it is impertivat
this plant is thoroughly investigated.

This work focused on phytochemical property andnaistobial activity of the whole plant of
Peperomia pellucidgéhat grows around Ado-EKkiti, Ekiti State, Nigeria.

MATERIALS AND METHODS



Collection and Identification of Plant Sample:

The whole plant oP. pellucidawas handpicked from the vicinity of Afe Babalolailgrsity Ado-

Ekiti in the month of May. Identified and autheatied at the herbarium unit of the Department of
Botany, EKiti State University, Ado-Ekiti, Ekiti &e, Nigeria. The harvested plant materials were
air dried for one month at room temperature’®6 The dried plant material was then ground to a

fine powder using an electric blender and storestenle containers until use.
Collection of Microbial Isolates:

All bacterial strains were provided by National tinde of Pharmaceutical Research and
Development (NIPRID) which include&scherichia coliATCC 35218 Klebsiella pneumonia
ATCC 34089, Salmonella typhi ATCC 22648 Staphylococcus auref$CC 25923 and
Pseudomonas aeruginasbBhe test organisms were maintained on nutrieat sigpes and kept in a

refrigerator at 4°C.
Preparation of Plant Extract:

Three different solvents namely N-hexane, Ethytatee Ethanol were chosen to be utilized for the
sequential extraction. 1509 of the dried plant pened sample was soaked with 750ml of each of
the solvents, mixed thoroughly and stored in ginttjars for 72 hours under strict observation. The
extracts were filtered using Whatmann No.1 filteper and the filtrate was then placed in a water
bath at a temperature of 40°C with the lid of thesjleft open until all the solvents successfully
evaporated from the solution leaving behind a thegkract. The dried underlying crude extracts

were kept in glass vials and stored in the refagarat 4°C until use.
Preliminary Phytochemical screening ofPeperomiapellucida leaves

Phytochemical screening tests were carried ouP gellucidafor the following secondary plant
metabolites: alkaloids, saponins, tannins, flavdspisteroids, anthraquinones, and glycosides
following the method described by Harborne, 1998.[1

Test for flavonoids: 1 mL of NaOH was added to 3 mL of each extract.eoyv colouration
indicates that flavonoids are present.
Test for steroids: 1 mL of concentrated sulphuric acid was added maoL.2of each of the extracts.

Observation of a red colouration indicates presefcteroids.



Test for saponins: 2 mL of distilled water was added to 2 mL of eactiract and shaken
vigorously. A persistent frothing indicates presen€ saponins.
Test for tannins: 2 mL of 5% ferric chloride was added to 1 mL of e&xtract. Observation of a
greenish precipitate indicates the presence ofriann
Test for alkaloids: 1 mL of 1% HCI was added to 3 mL of each extrac itest tube. The mixture
was heated for 20 mins, cooled and filtered. Theafe was used for the following test: 2 mL of
Meyer's reagent was added to 1 mL of the filtr@bservation of a creamy precipitate indicates the
presence of alkaloids.
Test for free AnthraquinoneAglycone: The powdered sample (0.5 g) was shaken with 5 ml of
chloroform in a test tube for about 5 minuteseféd, and the filterate was shaken with equal
volume of 10% ammonia. Rose pink colouration ineamys layer indicates the presence of free
anthraqunoneaglycone.
Antimicrobial assay
The antimicrobial assay was done using the agalr diflision method. An overnight culture of
each organism was prepared by using small portidheoorganism from the stock and inoculating
each into 8ml sterile peptone water and incubatedfihours at . The various test bacteria
were standardized using the 0.5 McFarland turbistigywdards. From the overnight culture , 0.1ml
of each organism was taken and put into the 9.9nstexile distilled water to get (1:100) of the
dilution of the organism. An aliquot 0.1ml was takieom the dilution onto the surface of sterile
plates of Mueller Hinton agar (MHA). A 6mm cork leowas used to make wells on the inoculated
MHA agar. One milliliter of each crude extract wamstituted with Dimethyl sulphoxide (DMSOQO)
and introduced into designated wells. The DMSO estras the control and was introduced into a
separate well as appropriate. These were left emwtirk bench for duration of 2 hours after which
it was then incubated at %7 for 24hrs. The diameters of the zone of inhilitieere measured in
millimeters using a ruler [12]. The tests were asctdd in duplicates. The minimum inhibitory
concentration (MIC) was determined for each pladtaet showing antimicrobial activity against
the test isolates using broth micro dilution metfiigl. The MIC values were taken from the lowest
concentration of the extracts in the well of thbetuhat showed no turbidity after incubation. The
turbidity of the wells in the subsequent tubes wsrpreted as visible growth of microorganisms
[14,15].
Antibiotic Susceptibility Test: The antimicrobial susceptibility test was done gsine agar-disk
diffusion method [16]. Fresh isolates were suspénithe peptone water in comparison to 0.5
McFarland standards. Each of the isolates was latal onto the surface of a sterile Mueller
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Hinton Agar plates using a sterile swab in ordeemgure even distribution while streaking. The
plates were allowed to dry for 15 minutes and amitib discs were placed on the surface of the agar
plates using a sterile forceps. The plates wene itineerted and incubated for 24 hours at 37°C. The
antimicrobial disc include the Gram negative diseprising of Ceftazidime 30ug, Cefuroxime
30ug, Cefixime 5ug, Augmentin 30ug, Ofloxacin5ugpr@floxacin 5ug, Gentamicinl0pug and
Nitrofurantion 300pg which serves as positive colnftor Gram negative organisms and the Gram
positive bacteria disc comprising of Erythromycinugs Augmentin 30pg, Ofloxacin5ug,
Gentamicin 10ug, Streptomycin 10ug, Cloxacillins5@gfuroxime 30ug and Ceftazidime 30ug
which serves as positive control for gram positorganisms. The antimicrobial activities were
determined by the width of the zone of growth imindim. The tests were conducted in duplicates
[17,18].

RESULTS AND DISCUSION

Plants are an important source of potentially usetouctures of development of the new
chemotherapeutic agents. The first step towardsgibal is then-vitro antibacterial assay [19]. The
importance of botanical, chemical and pharmacolgiwaluation of plant derived agents used in
the treatment of human ailments has been incrdgsimegognized in the last decades [20]. The
presence of these compounds in the plants hasdidiuted to most of their biological activities
[21]. Many reports are available on the antivirantibacterial, antifungal, antihelmintic,

antimolluscal and anti- inflammatory propertiestod plants [22,23].

The phytochemical screening of this plant showed firesence of antraquinone, tannins,
flavonoids, alkaloids and glycosides, while stereids absent in all the solvent used in the
extraction ofP. pellucida.Also, saponin was absent in n-hexane and ethylaceixtract and
antraquinone was absent in methanol extraablé 1). The phytochemical contents of the leafy
vegetables serve as supplements for food and alemthe potential to improve the health status of
its users through their antimicrobial propertiebisTstudy revealed the presence of a number of
bioactive compounds which can be used as a leagpp@ama for synthesizing drugs for various
ailments. Alkaloids have been reported to be thestmefficient therapeutically significant
phytochemical [24]. Stray (1998) [25] reported tpate alkaloids and their derivatives are basic
medicinal agents because of their analgesic, a#imspdic and bacterial properties. It has been

reported that alkaloids can be used in the managewofecold, fever and chronic catarrh [26].



Tannins are well known for their antioxidant andimicrobial properties as well as for soothing
relief, skin regeneration, as anti- inflammatoryd ahuresis [27]. Flavonoids are known for their
antioxidant activity, and hence they help to prbtee body against cancer and other degenerative
disease such as Arthritis and Type Il diabetes itagl[28]. Glycosides, especially the cardiac
glycosides act on the heart muscles and increasg ftew (dieresis). Herbal preparation containing
cardiac glycosides is used for the treatment ofjestive heart failure and cardiac arrhythmia. The
presence of phytochemical compounds in this plantesponsible for the observed biological

activity.

Out of the bacteria strains testBdcherichia colishowed resistance to all the antibiotics it was
subjected to and also all the bacteria strains sdoid0% resistance to augumentin (Table 2). The
antimicrobial activities of the plant extracts &#btn vitro against the five typed organisms
Staphylococcus aureus, Escherichia célseudomonas aerugingsKlebsiella pneumoniae and
Salmonella typhiusing the agar diffusion method exhibited antibaat activities with the
methanol extract exhibiting the least potency whie N-hexane extract exhibited the strongest
potency. The N-hexane and ethyl acetate extracts zwmnes of inhibition demonstrating
susceptibility of the organisms between 10 to 12atmoncentration of 25ug/ml when compared
(table 3, 4 and 5)Methanol extract shows antibacterial activitiethwaones of inhibition of 20mm

at 200pg/mitable 5). The minimum inhibitory concentration (MIC) is exssed irtable 6 where

it was distinctly observed that at higher concdirs there was a stronger activity against
microorganisms. The minimum inhibitory concentratoof the plant extracts were evaluated

between the ranges of 25 — 200mg/ml.

The observed phytochemicals present in the planiddoe responsible for its medicinal properties
which affirm the use of this plant in the managetmanailments in various localities especially
gastro intestinal tract (GIT) infections as regatashe carefully selected and specified organisms
of choice. The additive or synergistic action ofth phytochemicals at target sites associated with
physiological process may be responsible for threefigial effects exerted bjeperomia pellucida
Further works need to be done in the future toetate the specific compound with its biological
property most importantly; the heart shape of tlaats leaf could be suspected cardio-specific in
its activities. However, usage of such toxic chethmmpounds at high doses should be properly
monitored despite their medicinal benefits in therapy of some ailments involving cell or tumour
growth [29].



Table 1: Qualitative phytochemical properties ofPeperomia pellucida

NH MEOH EA
Alkaloids + + -
Saponins - + -
Tannins + + +
Flavonoids + + +
Steroids - - -
Antraquinones | + - +
Glycosides + + -

Key ~

Table 2: Antibiotic Susceptibility Test

NH: N- hexane extract, EA: ethyl acetateaot; MEOH: methanol extract, +: present, -: ahsent
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Sa * * * (RO [(S)8 | (S)27] (S)8 (RO| (S)27 (R)O| (R)O
Sal (S)18 (S)18 (S)13| (S)13] * (S)18 (9)18 (RO * * (R)D
E.coi | (R)O (RO | (RO | (RO | (RIO| (RO| (RO | (R)O * *
Kleb (S)16 (S)15 | (S)15| (S)15] (R (S)16 (S)16 (RjO  * * *
Ps.a (R)O (R)0 (S)16 | (S)8 | * (S)16 (R)O (R)0 * (S)16
Score (R): resistant, (S): susceptible, *: not eyglle, S.a Staphylococcus aureug. coli: Escherichia colPs.a

Pseudomonas aerugingdéleb: Klebsiellapneumona&al: Salmonella typhi

Table3: Antibacterial activity of crude N-hexane exract of P. pelucida. Zone of inhibition

(mm)
Organisms N-hexane concentrations

25mg/ml | 50mg/ml | 100mg/ml| 200mg/ml | -ve +ve
Staphylococcus 10 12 14 16 - 38




aureusATCC 25923

Salmoneélla typhi 12 14 16 18 - 36
ATCC 22648

Escherichia cali 10 12 14 16 - 36
ATCC 35218

Klebsiella pneumonia ATCC | 10 12 14 16 - 34
34089

Pseudomonas aeruginosa. 12 14 16 18 - 36

N-hexane at various concentrations: 25mg/ml, 5émgl00mg/ml, 200mg/ml,

positive control {Gentamicin at 10 mg/ml for baddr -: no inhibition

Table 4: Antibacterial activity of crude methanol extract of P.

-ve: negative control (naetal), +ve:

pellucida Zone of inhibition

(mm)
Organisms Methanol concentrations

25mg/ml | 50mg/ml| 100mg/ml | 200mg/ml| -ve | +ve
Staphylococcus aureus ATCC | - - - 10 - 38
25923
Salmonella typhi ATCC 22648 - - - 10 - 36
Escherichia coli ATCC 35218 - - - 10 - 36
Klebsiella pneumonia ATCC | - - - 10 - 34
34089
Pseudomonas aeruginosa. - - - 10 - 36

Methanol fraction at various concentrations: 25mg/B0mg/ml,

100mg/ml, 200mg/ml, -ve: negative cohtr

(methanol), +ve: positive control (Gentamicin atrh@/ml for bacteria), -: no inhibition

Table 5: Antibacterial activity of crude ethyl acette extract of P. pellucidaZone of inhibition

(mm)
Organisms Ethylacetate concentrations

25mg/ml | 50mg/ml| 100mg/ml | 200mg/ml| -ve | +ve
Staphylococcus aureus - 10 12 14 - 38
ATCC 25923




Salmonella typhi - 10 12 14 - 36
ATCC 22648

Escherichia coli - - - 10 - 36
ATCC 35218
Klebsiella pneumonia 10 12 14 16 - 34
ATCC 34089
Pseudomonas aeruginosa. - - 10 14 - 36

Ethyl acetate fraction at various concentrationsmg/ml, 50mg/ml, 100mg/ml, 200mg/ml, -ve: negatieentrol

(methanol), +ve: positive control {Gentamicin atrd@/ml for bacteria}, -: no inhibition.

Table 6: Determination of the Minimum Inhibitory Co ncentration (MIC) of the Extracts.

Organism NH(200mg/ml) MEOH(200mg/ml) EA(200mg/ml)
Staphylococcus 25 62.5 27.5
aureusATCC 25923

Escherichia coli ATCC | 27.5 31.25 31.25
35218

Klebsiella  puemoniae | 31.5 62.5 100
ATCC 34089

Salmonella typhi ATCC | 100 125 100
22648

Pseudomonas 27.5 31.25 31.25
aeruginosa.

Key ~ NH: N- hexane extract, EA: ethyl acetataatt MEOH: methanol extract




CONCLUSION

The potency oP. pellucidaphytochemicals in the inhibition of bacteria istthecoming a thing of

interest in the fields of medicine, microbiologyiothemistry and life related sciences. The

antibacterial properties &. pellucida against the selected strains which incluS&mphylococcus
aureus ATCC 25923, Escherichia coli ATCC 35218, Klebsiella puemoniaeATCC 34089,

Salmonella typhiATCC 22648 andPseudomonas aeruginosahas indicated the potential

usefulness oP. pellucidain the treatment of various pathogenic diseasashnin future can be

developed as a potential antimicrobial agent wéthpps reduced toxicity and adverse effects when

compared with synthetic chemotherapeutic agentdtargican be seen as potential source of useful

antibacterial drugs. Further study is however rev@mded in order to isolate, identify, characterize

and elucidate the structure of the plant’s bio&ctemponents.
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