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Abstract: This study evaluated the antifungal activity,  chemical  and  the  phytochemical  constituents of
Senna alata Linn using standard agar well diffusion and broth dilution techniques, GC-MS and standard
recommended method of the Association of Analytical Chemists respectively. Results obtained revealed that
all the different extracts showed reasonable zone of inhibitions but to varying degree of efficacies. Of the
different extracts tested, ethanolic extract displayed the highest activity as reflected in their mean zone of
inhibition ranging from 73.6mm to 167.4mm. This was followed by the activity of the chloroform extract that
ranges from average zone of inhibition of 38-91mm. The aqueous extract showed the least mean zones of
inhibition that ranges from 33-57mm. This observation was also corroborated by the MIC and the MBC
values.The mass spectra of the compounds found in the extract was matched with the National Institute of
Standards and Technology (NIST) library. The GC-MS analysis of ethanolic extract led to identification of
78compounds including xylene, alcohol, aldehydes, alkanes, alkenes, fatty alcohol, acetic acid, ketones and
ester. The compounds were identified by comparing their retention time and peak area with that of literature and
by interpretation of mass spectra. Also, Senna alata Linn was also found containing saponins, alkaloids,
tannins, phlobatannins, anthraquinones, cardenolides, steroidal ring and flavonoids. It can thus be inferred that
Senna alata Linn posseses good antifungal activity and such activities might be ascribed to the presence of
the phytochemicals and some of the chemical constituents.
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INTRODUCTION plant are directly used for curing skin infections like ring

Herbal medicine is an alternative form of therapy and or empress candle. The leaves of the plant are known to
has become the mainstream throughout the world due to possess antimicrobial [2], anti-tumor [3,4], antioxidant [5],
the growing resistance of pathogens to conventional antimutagenic [6] and analgesic [7] activities. The leaves
antimicrobials [1]. The development of herbal products is of the plant are also known to possess potent antifungal
dependent on local botanical flora. Medicinal plants are properties [8, 9]. A 10 year study on human proved that
distributed worldwide and many abound in tropical the leaf extracts can be readily used as a herbal medicine
countries. Nigeria has a rich variety of medicinal plants for treatment of Pityriasis versicolor, a fungal infection
distributed in the different geoecological regions of the without any side effects [10].
country. The genus Senna Mill, originates from the The ointment made from the ethanolic  extracts of
Arabic name “Sana” and belongs to the subtribe the leaves is used as topical treatments on acute lesions
Cassiinae tribe Cassieae, sub-family Caesalpinioideae, of dermatophytosis in bovine and prevented its
family Leguminosae and order Fabales. reoccurrence [11]. Apart from the above mentioned

Senna alata L. Roxb. is an important ethno medicinal properties, the plant is known to possess
plant known as ringworm senna, as the leaves of the hepatoprotective [12], antihyperglycemic [13] activities

worm. The plant is commonly known as candle brush tree
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and is also used in the treatment of opportunistic conditions: column VF-5MS fussed silica capillary column
infections in AIDS patients. Recently, the extracts of the (30.0m x 0.25mm x 0.25ìm, composed of 5% phenyl/95%
plant have been used in cosmetics and dermatological dimethylpolysiloxane), operating  in  electron  impact
skin care products [14]. This research was aimed at mode at 70ev; helium (99.999%) was used as carrier gas at
determining the antifungal activity, chemical and a constant flow of 1. ml/min and an injection volume of
phytochemical constituents of Senna alata Linn 0.5ìl  was employed (Split ratio of 10:1) injector

MATERIAL AND METHODS oven temperature was programmed from 70°C (Isothermal

Collection of Plant Material and Plant Authentication: with a 9min isothermal at 280°C. Mass spectra were taken
Sennaalata Linn leaves were collected around at 70ev; a scan interval of 0.5 seconds and fragments from
Sagamuenviron, identified and vouchered by a senior 40 to 440Da. Total GC running time was 40min.
plant taxonomist (Mr T.K. Odewo) at the Dept. of Botany,
University of Lagos, Akoka, Lagos, Nigeria. Identification of Compounds: Interpretation of mass

Preparation of Plant Materials and Extracts: The National Institute Standard and Technology (NIST)
procured plant materials were air dried and processed by having more than 62,000 patterns. The spectrum of the
method described by Ijeh et al. (2005) The resulting unknown component was compared with the spectrum of
filtrates were then concentrated by evaporation on a the known components stored in the NIST library. The
rotary Evaporator. name, molecular weight and structure of the components

Phytochemistry Analysis: This was carried out on the
aqueous extract following the procedure described by RESULTS
Sofowora [15].

Antimicrobial Activity: The antimicrobial activity of the depicted in the table below. As shown in the Table 1, all
tested plants was carried out using both the broth dilution the different extracts shows reasonable zone of inhibition
and Agar diffusion method. Both techniques were carried but to varying degree of efficacy. Of the different extracts
as described by Parekh and Chanda (2007). tested, ethanolic extract displays the highest activity as

Gas Chromatography (GC)–Mass Spectrometer (MS) 73.6mm to 167.4mm. This was followed by the activity of
Analysis the chloroform extract that ranges from average zone of
Instruments and Chromatographic Conditions: GC-MS inhibition of 38-91mm. The aqueous extract shows the
analysis was carried out on GC-MS-QP2010 Shimadzu least mean zones of inhibition that ranges from 33-57mm.
system comprising a gas chromatograph interfaced to a This observation was also corroborated by the MIC and
mass  spectrometer  instrument  employing  the  following the MBC values.

temperature 240°C ion-source temperature 200°C. The

for 3 min), with an increase of 10°C/min, to 240°C, ending

spectrum GC-MS was conducted using the database of

of the test materials were ascertained.

The antifungal activity of Senna alata Linn is

reflected in their mean zone of inhibition ranging from

Table 1: In vitro Antibacterial Activities of Crude Ethanolic Extracts of Medicinal Plants

Concentration of extracts/ Zones of inhibition (mg/ml)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Aqueous extract Ethanolic extract Chloroform extract n-Hexane extract
---------------------- -------------------------- ----------------------- ------------------------ Flucona zole

Org 50 75 150 50 75 150 50 75 150 50 75 150 250 mg/ml 50% ethanol/Chloroform/n-Hexane

AN 0 0 0 10 13 26 12 15 20 15 21 25 19.2 0.00/0.00/0.00
AC 0 0 0 13 18 19 0 14 15 0 10 15 17.4 0.00/0.00/0.00
AF 10 16 18 12 22.8 33.2 0 12 20 0 0 10 16.0 0.00/0.00/0.00
PV 15 18 20 15.6 26.4 36.8 13 16 18 5 8 10 28.0 0.00/0.00/0.00
FS 0 0 6 13 16 20 0 0 0 6 8 14 17.0 0.00/0.00/0.00
TA 8 7 13 10 16.3 32.4 13 16 18 0 10 15 22.4 0.00/0.00/0.00

AN = Aspergillus niger, AC= Aspergillus carbonarius, AF= Aspergillus flavus, PV= Penicillium verrucosum, FS= Fusarium solani, TA= Trichoderma
atrovidae, AE= Aqueous extract, ET= Ethanolic extract, CE= Chloroform extract, NHE = normal hexane extrac
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Table 2: Minimum inhibitory and fungicidal concentration of Senna alata Linn

MIC (mg/ml) MFC (mg/ml)
--------------------------------------------------------------------------------- ------------------------------------------------------------------------------

ORG AE ET CE NHE AE ET CE NHE

AN 310 38.8 77.5 155 >620 155 310 620
AC 310 19.4 77.5 77.5 620 77.5 620 620
AF 155 4.8 38.8 77.5 620 38.8 310 310
PV 19.4 2.4 19.4 38.8 77.5 9.7 77.5 310
FS 310 9.7 19.4 19.4 >620 38.8 155 310
TA 155 19.4 77.5 155 620 77.5 310 620
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DISCUSSION AND CONCLUSION solvent of choice when extracting plant active ingredients.

In recent years, the search for phytochemicals normal hexane as the best for extracting active ingredients
possessing antimicrobial have been on the rise due to of plant [20, 21]. These two studies buttressed that,
their potential use in the therapy of various chronic and solubilization of required active ingredients in solvent
infectious diseases. Phytochemical screening of Senna may probably be the major factors influencing the
alata reveals the presence of alkaloids, saponins, tannins, selection of the most appropriate solvent of choice [22-
phlobatannins, anthraquinones, steroidal nucleus, 23]. The MIC and MFC results showed that the extracts
cardenolides, steroidal ring and flavonoids. These exhibited definite fungistatic and fungicidal activity. On
phytochemicals have been shown to possess several comparison of the mass spectra of the constituents with
biological activities including antimicrobial activity [16]. the NIST library, the 78phytoconstituents were
The flavonoids are mostly recognized for their antioxidant characterized and identified, which are listed with their
activity while their role in modifying the body reaction to retention time (RT), molecular formula, molecular weight
allergens, viruses and carcinogens has also been reported (MW) and concentration (%) in the scanned material
[17,18]. According to Jiksika et al. [18], alkaloids are above. According to the peak area, the major phyto
organic compounds that contain nitrogen having sedative constituents present in Senna alata were xylene, alcohol,
and analgesic properties. In another studies, the toxigenic aldehydes, alkanes, alkenes, fatty alcohol, acetic acid,
effect of this phytochemical was reported [19]. The fact ketones and ester. It can be inferred that Senna alata Linn
that ethanolic extract of Senna alata Linn was more posseses good antifungal activity and such activities
efficacious than other tested extract is not unexpected as might be ascribed to the presence of the phytochemicals
Obi and Onuohia [19] have earlier reported ethanol as the and some of the chemical constituents.

Their findings however negate that which documented
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