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Abstract: This study was carried out to assess the antimicrobial activities of Sphenocentrum jollyanum and
Mangifera indica extract on Salmonella typhi. The antimicrobial activities of these plant extract <50% ethanol
was tested against Salmonella typhi mostly belongs to pathogenic bacteria, by agar well diffusion method. The
crude extracts showed a broad extract spectrum of an antibacterial activity inhibiting the Salmonella typhi.
Minimal inhibitory concentration of the extract against the test organism (Salmonella typhi) was also studied by
observing their growth on the agar well diffusion containing the ethanoic extract at different concentration. The
extract was effective against Salmonella typhi. The significance of this study was to search for development of
plant extract for industrial drug enhancement.

I.  Introduction

A medicinal plant is any plant in which one or more of its organs contain substances that can be used
for therapeutic purposes in which are precursors for synthesis of useful drugs. Plant derived substances have
recently become of immense interest owning to their versatile applications.

Medicinal plants are the wealthiest bio-resources of drugs of traditional system of medicines, modern
medicines, neutraceutical, food supplements, folk medicines, pharmaceutical intermediates and chemical
activities for synthetic drugs ®®. According to WHO #”, medicines got from plant extracts continue to provide
health coverage for over 80% of the world’s population, especially in developing countries.

Many traditional medicines are still included as part of the habitual treatment of various maladies. The
fact that traditional knowledge systems are largely oral and not written, accentuates the fragility of this type of
indigenous knowledge, the change in sociopolitical climate in the last few years have resulted in increased
awareness of use of herbs in therapy. Plant recognized to be valuable as food, medicine, shelter, etc. from the
link between communities and their surrounding vegetation. This estimated that today, plant materials are
present or have provided this model 50% western drug V.

One interesting features of the traditional herbal medicines is the frequent use of combinations of plants
part rather than individual plant or parts for the preparing decoctions. The efficacy of such preparation may be a
result of an additives or synergistic effects of the components and the primary benefits of using plants derived
medicine are relatively safer than synthetic alternative offspring, profound therapeutic benefit and more
affordable treatment. The root and leaves of the plants are use against variety of diseases such as thyphoid fever,
gastroenteritis, dysentery, malaria, eczema, and others which are typical diseases of tropical countries ) 8,

Antimicrobial is a substance that acts to inhibit the growth of harmful micro-organisms or act to
destroy them, such as bacteria, fungi, protozoans. Antimicrobial can either be bactericidal or bacteriostatic.
Bactericidal is a smallest amount chemical substance that kills 99.9% of bacterial growth, where as,
Bacteriostatic are lowest substance that can prevent the growth of bacteria.

The history of antimicrobials begins with the observation of Pasteur and Joubert, who discovered that
one type of bacteria could prevent the growth of another, they did not know at that time that, the reason why one
bacterium fails to grow, was that the other bacterium was producing an antibiotic. Technically, antibiotics are
those substances produced by one micro-organism that Kill or prevent the growth of another micro-organism.

The persistent increase in antibiotic strains of organisms have led to the development of more potent
antibiotic such as 3" and 4™ generation of cephalosporius by pharmaceutical company “®. Many published
reports have shown the effectiveness of traditional herbs against micro-organisms. As a result, plants are one of
the bedrocks for modern medicines to attain a new principle ©.

Sphenocentrum jollyanum, a perennial plant, is an erect shrub that belongs to the family
Menispermaceae “”. It is a deep rooted plant that grows up to 1.5m high having few branches. The plant is
traditionally used as remedy for feverish condition, cough, jaundice, breast swelling related to menstrual cycles,
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as an aphrodisiac and other inflammatory conditions such as tumours ®© @9 Studies have shown that

Sphenocentrum jollyanum root and leaves possessed significant anti-inflammatory, anti-an?iogenic, antipyretic
and analgesic activities ® ") It has also been found to be potent against polio type-2 virus ®2.

The chemical constituents have also been investigated. A bitter tasting terpenoid compound had earlier
been isolated from the root “%. Other reports showed the plant root to be rich in tannins and saponins .

Mangifera indica linn, is a large evergreen tree, long living, that grows up to 10-45m high with a strong
trunk and heavy crown. Native from tropical Asia, it has been introduced wherever the climate is sufficiently
warm and damp and is now completely naturalized in many parts of the tropics and subtropics ¥ This plant has
been an important herb in the Ayurvedic and indigenous medical systems for over 4000 years. Mangifera indica
linn, belong to the family of Anacardiacaea and the genus Magnifera, which consists of about 30 species of
tropical fruiting trees. Many natural substances of plant origin are reported to be biologically active, endowed
with anti-microbial allelopathic and antioxidant properties ©.

Most parts of the tree are used medicinally, and the bark also contains tannins, which are used for the
purpose of dyeing. The root and barks of mango are astringent, acrid, anti-inflammatory and constipating. The
plant is widely used in the traditional medicinal system of India and is considered as a king of fruit in their
delicacy.

Salmonella typhi is a bacterium that causes thyphoid fever (enteric fever). Thyphoid fever is a global
infection with a fatality rate of 10%. The disease is a cause of concern and a major public health problem in
developing countries (Asia, Africa), especially in Nigeria due to poor sanitary conditions and lack of or
inadequate potable water @ @ The World Health Organization " estimated an annual infectious rate of 21.6
million and approximately death rate of 600,000 with the highest percentage in Africa and Asia. Resistance to a
number of antibiotics among Salmonella typhi has become a serious problem. Strains of Salmonella typhi
resistant to chloramphenicol and other recommended antibiotics have been identified in several parts of Latin
America, Asia and Africa ® ©. Development of multi-drug resistance by the bacterium has further complicated
the problem. Antibiotic resistance is further accelerated due to irrational use of antibiotics and overall. Counter-
purchase attitude by the populace, which is a very common phenomenon in Africa.

Adequate documentation of resistant profile of these organisms is also lacking . Infections caused by
resistant salmonella and indeed other pathogens result in significant morbidity and mortality and contribute to
escalating healthcare costs worldwide.

Despite the availability of newer antibiotics emerging, antimicrobial resistance has become an
increasing problem in many pathogens throughout the world ®® ™ For practicing physicians, clinical
microbiologists and public health officials, knowledge of local antimicrobial resistance pattern is essential to
guide empirical and pathogen-specific therapy. This information is also critical for optimal decisions regarding
hospital formulatory and infection control policies, for the rational formulation of public healthcare policies and
national and international research agendas in this area ©.

Unfortunately, data regarding endemic antimicrobial resistance are unavailable in many parts of the
world, especially from areas where over-the-counter antibiotic use is common @

This work aims to determine the antimicrobial efficacy of the root extract of Sphenocentrum jollyanum
and Mangifera indica on Salmonella typhi.

Il.  Materials And Methods
Autoclave, incubator, McCartney bottle, forceps, cork borer, Ethanol, inoculating loop, test-tubes,
Nutrient agar, conical flasks, distilled water, muslin cloth, measuring cylinder, cotton wool, and spirit lamp.

Sterilization of Materials

All the glasswares were washed with detergent and rinsed with distilled water. They were air-dried
before wrapping with aluminium foil and sterilized in hot air at 170°C for 2 hours.

Media (Nutrient agar) was sterilized in an autoclave at temperature of 121°C for 15 minutes. Cork
borer, glass rod and forceps were sterilized by dipping in 70% ethanol and were flamed. The inoculating loop
was sterilized by heating to redness using naked flame before and after each use.

Sources of Plant
Fresh plant roots of Sphenocentrum jollyanum and Mangifera indica linn were collected from a
farmland in Akure, Ondo State.

Preparation of the Root Extract

The fresh root was washed, chopped into pieces and dried in an oven regulated at 40°C. The dried root
was pulverized with a hammer-mill to obtain a coarse powder and was sieved with 0.2m mesh and the sample
was stored in a clean container.
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Procedure:
e  The sample was soaked into 200ml of ethanol.
e It was stirred for 2 hours, at the interval of 30 minutes.
e The extracted material was filtered by using Whatman filter paper No.4
e The supernatant was evaporated by air-drying which takes 2-3 weeks and it was ensured that there is no
contamination.

Test Organisms Used
Salmonella typhi was collected from the Department of Microbiology, Federal Medical Centre, Owo,
Ondo State. The organism was cultured and maintained at 4°C on nutrient agar slant.

Antimicrobial Activity Test

The antimicrobial activity of plant extract can be determined by using Agar well diffusion technique
). To apply the micro-organism as used by Rehm and Espig ©®®, cork boring method was used for extract
application.

The test organism was aseptically introduced into a sterile Petri-dish from broth culture. A Nutrient
agar of about 20ml was aseptically prepared by using an autoclave at temperature of 121°C for 15 minutes and it
was allowed to cool to 45°C. The sterilized nutrient agar was aseptically poured into a sterilized Petri-dish
containing test organism and was gently rotated for distribution of the organism.

The agar plate was allowed to solidify. After it has been solidified, a sterilecork borer was used to
punch out 5 holes, creating a well at about 7.0mm diameter on the agar plate. A control well was at the centre by
using the extracting solvent of the extract. Then the holes were filled with different concentration of the extract
by using sterile syringe and needle.

Incubation was done at 37°C for 24-48 hours. Each experiment was carried out in duplicate and the
means of the diameter of zone of inhibition was determined (zone of inhibition was measured in millimeter to
the nearest 0.1mm) @),

(20

Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) of the
Extracts

Minimum Inhibitory Concentration (MIC) is the smallest amount of agent that is needed to inhibit the
growth of micro-organisms. The MIC of the extract was determined by using the broth dilution technique to
know the effect on micro-organisms. The MIC also helps to measure more exactly the concentration of
antibiotic necessary to inhibit growth of standardized inoculums under defined conditions ©.

Serial dilution of the extract in liquid medium was prepared. The culture was then challenged with
small inoculums of an overnight broth culture of the test organisms. The culture was incubated at 37°C for 48
hours. The smallest concentration that inhibits the growth was taken as the MIC.

The Minimum Bactericidal Concentration (MBC) is the lowest concentration of the antibacterial agent
that kill at least 99.9% of the test organism ©.

The sample was taken from plate, about 0.5ml was removed from the test tube with no visible growth,
the lowest concentration of the agent prevent the growth of less than 0.1% of the test organism on the recovery
plate, was then taken as MBC value for the extract.

I1l.  Results
Table 1: Antimicrobial activities of the root extract of Sphenocentrum jollyanum and Mangifera indica Zone of
inhibition (mm)

Concentration (g/ml) Salmonella typhi (zone of inhib.(mm)
1 0.4
2 0.6
3 0.9
Antibiotic
Gentamycin 10
Gram (+) -

Incubation temperature: 37°C
Incubation period: 24 hours, Negative control: Ethanol
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Table 2: The Minimum Inhibitory Concentration values of Sphenocentrum jollyanum and Mangifera indica
extract in (mg/ml) against Salmonella typhi.
Bacterium MBC MIC

Salmonella typhi 250(mg/ml) 100(mg/ml)
Incubation temperature: 37°C
Incubation period: 24 hours, Negative control: Ethanol

IV.  Discussion

Antibacterial effect of Sphenocentrum jollyanum and Mangifera indica against Salmonella typhi was
recorded and the effect of the plant extract on test bacterium was shown in tables 1 and 2 above. The positive
control (Gentamycin) produced inhibitory zone against Salmonella typhi.

From this investigation, it was observed that the two plants extract were effective against gram negative
bacteria (Salmonella typhi). It may be due to the presence of different constituents of the extracts saponin,
terpenes, flavonoid, tannins (Dwama-badu, 2006; Moody et al, 2005).

The result clearly revealed that the ethanolic extract inhibits the test bacterium (Salmonella typhi) at all
concentrations 1g/ml, 2g/ml and 3g/ml; but 3g/ml had the highest zone of inhibition. The MIC and MBC value
were 100mg/ml to 250mg/ml respectively. However, the modes of action of ethanolic are dose-dependent and
bacteriostatic.

V.  Conclusion

This study was a preliminary evaluation of antimicrobial effect of the plants. It indicated that
Sphenocentrum jollyanum and Mangifera indica have the potential antimicrobial activities that could be used in
treatment of human disease. This result revealed that the plant extract was effective against Salmonella typhi.

Most micro-organisms have developed resistance to the orthodox drugs therefore herbs can be used.
Instead of going for an expensive orthodox drug which may not be easy to afford together with their side effects,
the available herbs are very effective as that of orthodox drugs with fewer side effects. It does not cost people
anything and can be easily gotten anywhere and everywhere.

The continued use of traditional medicine of these plants is therefore encouraged while it is suggested
that further work should be carried out to isolate, purify and possibly characterize the active constituents
responsible for the activity of these plants. Also, additional work should be embarked upon with a view to
elucidating the possible mechanism of action of these extracts.

In conclusion, the plant extracts can be developed for industrial drug enhancement.
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