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Abstract: The cthanolic extracts of Cassia alate (CA), Walnut-Juglan nigra (JN), Ocimum
basilicum (OB) and Aloe vera (AV) were studied for their in vifre antimicrobial activity
against tested pathogenic microorganisms using Agar diffusion method. Preliminary
phytochemical screening showed the presence of tannin, fats and oil, saponins and
glycosides in the ethanolic extracts of all tested plants. Juglan nigra has the highest activity
against all tested orgamsms Escherichia coli, Staphylococcus aureus and Candida albican.
While the least activity against tested organism was shown by OB, ethanolic extracts of AV
was the most effective against Staphylococcus aureus, while IN was the most effective
against Escherichia coli and Candida albican. Also, the combined 600 mg mL™!
(concentration) of the four extracts showed a remarkable inhibitory effect on the organisms;
produces over 50% of the activity of a standard antibiotic, Fulein. Walnut-Juglan nigra (IN)
showed the best antibacterial activity out of the four; hence this plant can be further
subjected to isolation of the therapeutic antimicrobials and further pharmacological
evaluation.
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INTRODUCTION

Medicinal plants are a source of great economic value in the African continent (Iwu, 1993). The
ethnomedicinal resources of Africa remain largely unexploited. Medicinal plants can be described as
nature pharmacy for nearly 80% of people living in Africa (WHO, 2002). Nature has bestowed on us
a very rich botanical wealth and a large mumber of diverse plants growing in different part of the
continent. In Nigeria, thousands of species are known to have medicinal value (Sofowora, 1982) and
the use of different parts of several medicinal plants to cure specific ailments has been in vogue since
ancient times {Okwu and Josiah, 2006; Rios and Recio, 2005). Because of better cultural acceptability
and fewer side effects herbal medicine still remains the mainstay of 75-80% of the whole population
in the developing countries for primary health care (Ghasi ef af., 2000). However, the last few years
have seen a major increase in their use in the developed world (Dahamukar ez ef., 2000). Nowadays
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multiple drug resistance has developed due to the indiscriminate use of commercial antimicrobial and
chemosynthetic drugs for the treatment of infectious diseases (Nascimento ef af., 2000). In addition
to this problem antibiotics are sometimes associated with adverse effects on host including
hypersensitivity, immune suppression and allergic reactions (Wink, 1999). This situation may have
motivated scientists to search for new alternatives to antimicrobial and chemosynthetic drugs, which
has been found in herbs without the above mentionzd side effects.

The use of plants extractives for therapeutic purposes dates back to the carliest imes. Accounts
of application of medicinal plants by local traditional Nigerian doctors in the preparation of a wide
variety of medicaments abound (Akah, 1994).

There is nzed to continually explore this rich resource for possible exploitation by scientifically
validating the folkloric claims. This will serve two important purposes: to discover candidate drugs of
natural origin for development and to justify their continued administration to human patients in this
part of the world. Such scientific evaluations will help to establish the safety margin in terms of dosage,
toxicity and side effects.

In this study, we investigated the much claimed antimicrobial activity of four Nigerian plants
extractives on three common microorganisms. The goal of the study was primarily not only to
scientifically validate the claims but to establish their efficacy.

MATERIALS AND METHODS

Plants Collection and Preparation

The plants used in this study were Cassia adlata (CA), Walnut-Juglan nigra (IN), Ocimum
basilicum (OB) and Aloe vera (AV). They were collected from the clearings of Nsukka and Awka,
Nigeria, in June 2007. The plants specimens were identified and authenticated at the herbarium of the
University of Nigeria, Nsukka where voucher specimens were deposited. The plants grow wild in the
forest clearing of West Africa. All had been taxonomically described and classified (Githens, 1948).
Large quantities were air-dried for mine days. Electric blender was used to grind them into powder
which was extracted in 70% ethanol using soxhlet extractor. The extract was later heated to dryness
in a water bath at approximately 55°C so as to get rid of the ethanol. The yield was about 6 g (w/v).

Phytochemical Screening

Phytochemical screening was conducted for the different extracts so as to ascertain the major
constituents of their leaves. Standard protocols were emploved (Trease and Evans, 1983; Goodwin
and Mercer, 1983). The phytochemistry of most of the plants had been previously described
(Gundidza, 1985).

Preparation of Nutrient Agar Plates

About 8.5 g of nutrient agar was dissolved in 300 mL of distilled water. The resulting mixture was
properly shaken and sterilized by autoclaving at 121°C at 15 Ibs inch™ for 15 min. The Petri-dishes
were similarly sterilized. The mixture was allowed to cool and poured into sterilized Petri dishes and
then allowed to solidify.

Preparation of Pure Culture of Microorganisms

Specimens of Staphylococcus aureus, Escherichia coli and Candida albican were obtained from
Glanson Medical Laboratory, Awka, Nigena and the Nnamdi Azikiwe University Teaching Hospital
at Nnewi, Nigeria. The organisms were collected into bottles containing nutrient broth. Sterilized wire
loop was used to inoculate the orgamisms into petri-dishes containing the media using the Pour Plate
method. Briefly, the inoculums was seeded into nutrient agar and properly mixed. This was poured
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into Petri dishes and allowed to solidify. Using sterilized glass tube; wells were made on agar plates
that were filled with different concentrations of the plant extract. At the end the culture period, the
zones of inhibition as observed for the respective dishes were measured.

Antimicrobial Activity of Different Doses of the Plants Extracts

Six grams of stock for each extract was dissolved in distilled water to obtain four concentrations
of 600, 300, 60 and 6 mg mL ™. The activity of these concentrations was tested on the three selected
microorganisms. Also, following the establishment of anti-microbial activity for the respective extracts;
leaf extracts that showed high anti-microbial activity, or greater zones of inhibition were compounded
into soap and ointments. The soap and ointment were used for the treatment of randomly selected
superficial/ skin infections of volunteers.

Soap-Extract Compounding

One liter of caustic soda was dissolved in 5 L. of water and was allowed to stand for 24 h after
which the specific gravity of the solution was obtained using a hydrometer to slurry the mixture. Six
grams of the plant extract was added which comprises of two grams of AV, 2 gof JD, 1 g of OB and
1 g of CA extracts. Eight grams of silicate was also added to harden the mixture. This mixture was
stirred very well, until it developed a hard consistency. This was quickly transferred into the mould
and was allowed to set for about 6 h, after which it was removed and was ready for use. The method
employed generally followed the ethnomedical method of preparation of topical medicines.

Preparation of Ointments from the Extracts

The 100 g of commercial petroleum jelly and 10 g of candle wax were put in a bowl placed in a
water bath to melt. 0.1 g of methyl paraben and 25 g of paraffin oil were added. Two grams of lanolin
was used to effect lubrication. Eight grams of the extract mixture that comprised of 3 g of AV, 3 g of
IN, 1 g of OB and one gram of CA were added. The mixture was then poured into a small plastic
container and was allowed to solidify. Fifteen volunteers who had different kinds of skin infections
were chosen for treatment with the ointment. Application of the cintment was topical and for 2-5
times daily for 7 consecutive days. All the volunteers were requested to report back with their
assessment of the preparation and for the confirmation.

Treatment of Superficial and Skin Infection of Volunteers

Twenty five volunteers who were undergraduates experiencing different kinds of superficial/skin
infections and who were not on any other medication were recruited for this study. The skin infections
included skin eruptions, acne, eczema, irritations and insect bites. There was no clinical characterization
of the infections. Volunteers were required to use the soap for between 2-5 times daily for seven
consecutive days. All the volunteers were requested to report back with their assessment of the
preparation and for the confirmation.

RESULTS AND DISCUSSION

The phytochemical screening of the different plants show the presence of some chemical
constituents of the leaves: tannins, fats/oil, saponin and glycoside (Table 1). The tests were only
qualitative as described earlier (Trease and Evans, 1983).

Table 2-5 explain the inhibitory effects of different concentrations of the various plants on
Escherichia coli, Staphylococeus aureus and Candida albican. At 600 mg mL ™" concentration, N has
the highest zone of clearing on C. albican and E. coli while AV has its highest zone on S. aureus.
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Table 1: Major chemical components of the plants extracts

Plants/Constituents Tannins Fats/oil Saponins Glycosides
Juglan nigra + + + +
Qcimum basilicum + + + +
Aloe vera + + + +
Cassia alata + + + +

+: present.

Table 2: In vitre antimicrobial activities of 600 mg mL~! extracts of AV, OB, CA and JN on pathogenic microorganisms
Micro-organisms/Zone of inhibition (mm)

Extracts Candida albican Staphylococculs aurens Escherichia coli
Aloe vera 1.90 1.82 1.70
Qcimum basilicum 1.60 1.00 0.80
Cassia alata 1.25 1.40 1.60
Juglan nigra (Walnut) 2.10 1.60 1.80

Table 3: In vitre antimicrobial activities of 300 mg mL~! extracts of AV, OB, CA and JN on pathogenic microorganisms
Micro-organisms/Zone of inhibition (mim)

Extracts Candida albican Staphviococcus aurerts Escherichia coli
Aloe vera 0.60 1.63 1.50
Ocimum basilicum 0.83 0.80 0.72
Cassia dlata 0.75 1.20 1.50
Juglan nigra (Walnut) 1.80 1.30 1.70

Table 4: In vitro antimicrobial activities of 60 mg mL~! extracts of AV, OB, CA and JN on pathogenic microorganisms
Micro-organisms/Z.one of inhibition (rmm)

Extracts Candida albican Staphylococculs aurens Escherichia coli
Aloe vera 0.70 1.00 0.85
Qcimum basilicum 0.30 0.35 0.20
Cassia alata 0.30 0.70 0.80
Juglan nigra (Walnut) 0.70 0.50 0.80

Table 5: In vitre antimicrobial activities of 6 mg mL ™! extracts of AV, OB, CA and JN on pathogenic microorganisms
Micro-organisms/Zone of inhibition (mm)

Extracts Candida albican Staphviococcus aureus Escherichia coli
Aloe vera 0.40 0.30 0.00
Ocimum basilicum 0.20 0.10 0.00
Cassia dlata 0.30 0.20 0.20
Juglan nigra (Walnut) 0.40 0.15 0.35

Table &: Effect of Fulcin and the cormbined 600 mg mL™! concentrations of the crude extract on the microorganisms
Micro-organisms/Z.one of inhibition (rmm)

Treatments Candida albican Staphylococculs aurens Escherichia coli
Fulein 5.00 3.21 3.60
Combined 600 mg mL™! 2.82 2.60 2.30

However, CA and OB have their lowest inhibitory effect on C. @/bican and E. coli (Table 2). In the
sarme vein, at 6 mgmL ! concentration, JN and AV have their highest zone of clearing on S. aurens and
E. coli, respectively (Table 5). In general, the results show a dose dependent inhibitory effect on the
three organisms.

Table 6 shows a comparison of the effects of Fulcin and the combined 600 mg mL™
(concentrations) of the four exftracts on the microorganisms. Fulcin was given in dose range of
2 mg mL ™" {normal human dose range is 20-30 mg/kg/day). The combined extract produced about 56%
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zone of clearing compared to the standard antibiotics-Fulcin used on Candida afbican, 81% zone of
clearing with Staphylococcus aurens while it produced 64% zone of clearing with Escherichia coli. In
essence, Staphylococcus aurensis the most susceptible to the combined extracts.

Fifteen of the twenty-five treated volunteers (60%) reported had significant beneficial result. The
ointment from the extract and soap showed significant improvement in the 60% of the volunteers. The
cream and soap exhibited high antibacterial activity against common skin pathogens, which are usually
caused by veasts and Stapiniococes. This antimicrobial activity against veast-Candide albican and
bacteria-Staphyiococci 1s supported by the result. Some 30% requested for more of the either
medicaments.

A successful prediction of botanical compounds from plant materials is largely dependent on the
tvpe of solvent used in the extraction procedure. Traditional healers use primarily water as the solvent.
Earlier studies have found that plant extracts in organic solvent provided more consistent antimicrobial
activity compared to those extracted in water (Parekh ef of., 2005; Ahmad et al., 1998). In this study
ethanol extract of four plants were tested against three pathogenic micro-organisms (two bacterial and
one veast) using the agar disc and agar well diffusion.

Ethanol extracts from AV, OB, CA and JN presented antimicrobial activity to all tested micro-
organisms at doses above 6 mg mL ™, ethanol extracts from JN and AV presented the highest activities
as indicated above. Besides, C. albican is very sensitive to all extracts at all doses. This
susceptibility of yeast to different plant extracts has been documented (Ahmad ereal., 1998,
Nascimento et ai., 2000).

E. coli, which is already known to be multi-resistant to drugs (Dromigny e# af., 2005), also
showed partial resistant to extracts of AV, OB at low dose of 6 mg mL ™" with 0 ¢m zone of clearing
on agar disk. This microorganism is known to be resistant to different antibiotics, but had its growth
inhibited by other extracts of CA and JN.

Researchers have documented the antimicrobial activities of AV (Agarry ef al., 2005), OB
(Luis Carlos Silva ef al., 2005), CA (Sakharkar and Pati, 1998), JN (Foster and Duke, 1990).

The findings of this study is not contradictory to the earlier reports and hence underscore the
possibility to exploit the antimicrobial properties inherent in the AV, OB, CA and IN for large scale
medicinal uses. The finding is beneficial as it also heralds probably the emergence of a new antibiotic
with such a wide spectrum of activity, as found in the present study. Nevertheless, detailed chemical
studies followed by pharmacological investigations and toxicity evaluations are still required to isolate
the active principle(s) of these plants.

CONCLUSION

In conclusion, the results showed that OB, JN, AV and CA are potential antifingal and
antibacterial agent for the treatment of skin (Candida albican) and GIT, urinary tract infections
(E. coli). Herbal therapies are generally available and cheaper and offer important alternatives to the
more expensive conventional medicines.
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