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Abstract
Fagara zanthoxyloides was screened for biologically active ingredients and its antifungal activities. The results revealed that the plant extract
possessed the following active ingredients: alkaloids, saponins, tannins and glycosides. The extract exerted inhibitory effect on Microsporum
canis, Trichophyton rubrum and Trichophyton mentagrophytes. The minimum inhibitory concentration of the extract ranged between 20 and 70%
(w/v), while the minimum fungicidal concentration ranged between 30 and 80% (w/v). The results obtained suggest that this medicinal plant could

be useful as an anti-fungal agent.
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Introduction

Green plants possess the broadest spectrum of synthetic activity
and have been the source of many useful compounds such as
morphine, atropine, ergometrine, ergotamine and caffeine to
mention but few '°. Farnsworth and Bingel ° reported that about
80% of modern medicines are obtained from 15% of about 250,000
species of higher plants growing on earth. Also in 1982, Nwaiwu !!
reported that plants possess other natural compounds in addition
to synthetic chemicals, and it has been proved that plant kingdom
offers useful medicinal compounds &3 %17, In many tropical
countries, especially in Africa, different plant parts are prepared
and used for the treatment of illness as herbal medicine. Plant
parts such as fruits, stems, leaves, seeds and roots are commonly
employed for this purpose.

The preparation of the plant parts may be in powdered form,
freshly boiled extract or as food condiment. Akpan and Akinremin?
have showed that aqueous extract of Fagara zanthoxyloides
exhibits antibacterial activity against Streptfococcus pyogenes.
The aim of this study was to screen Fagara zanthoxyloides for
its biological active ingredients and its antifungal activities.

Materials and Methods

Plant materials and microorganisms: Fagara zanthoxyloides
used in this study was obtained from Bida, Niger State.
Identification was carried out at the Herbarium Unit of the
Department of Biological Sciences, University of [lorin, Nigeria.
The representative microorganisms used were Microsporum
canis, Trichophyton rubrum and Trichophyton mentagrophytes.
The organisms were obtained from the Culture Collection Centre
of the Department of Biological Sciences, University of Ilorin,
Nigeria.

Preparation of plant extract: Ethanolic extract of the plant
material was prepared according to standard methods #31¢. Five
g of the plant material was air-dried, crushed and blended into
powder using an electric blender (National MX 491 IV, Matsushita
electric). The blended material was transferred into a beaker, and
10 ml of ethanol was added at room temperature. The mixture was
extracted by agitation on a rotary shaker. The extract obtained
was vacuum-dried, stored and later used for the tests.

Phytochemical screening: Root extract of Fagara zanthoxyloides
was analyzed for the presence of alkaloids, saponins, tannins
and glycosides according to standard methods >4 15 for the
presence of active ingredients in the extract.

Screening for alkaloids: From the previously dried plant material,
3 g was used for extraction with ethanol containing 3% tartaric
acid. The filtrate was divided into three portions in beakers and
tested for alkaloid as follows. To the first portion of the filtrate
Mayer’s reagent was added. To the second portion of the filtrate
Haga’s reagent was added and to the third portion Marqui’s
reagent was added. A precipitate in any of the three tests was
regarded as positive test for alkaloid 2.

Screening for saponins: Five drops of olive oil was added to 30
ml of the ethanolic extract of the test plant in a test tube, and the
mixture was vigorously shaken. Formation of soluble emulsion in
the extract indicated the presence of saponin 2.

Screening for tannins: Into 10 ml of freshly prepared 10%
potassium hydroxide (KOH) in a beaker, 10 ml of ethanolic extract
of Fagara zanthoxyloides was added. A dirty precipitate observed
in the extract indicated the presence of tannins '> 7.
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Screening for glycosides: One g of coarsely powdered Fagara
zanthoxyloides plant leaves was added into two different beakers.
To one of the beakers 5 ml of dilute sulphuric acid (5%) was
added, and 5 ml of water was added to the other beaker. The two
beakers were heated for 3-5 minutes and the contents filtered
into labeled test tubes. The filtrate was made alkaline with 5%
sodium hydroxide and heated with Fehlings solution for 3 minutes.
The presence of reddish brown precipitate in the acid filtrate and
absence of such a precipitate in the aqueous filtration was
regarded as positive for glycosides > 7.

Antifungal test: The antifigungal test was performed using the
pour plate method 7. Neat concentration of the plant extract was
introduced into each labelled molten Sabroaud dextrose agar in
bottles, mixed and poured into sterile Petri dishes evenly. The
plates were then allowed to set on a flat surface, and then dried at
37°C incubator. The plates were inoculated using a sterile cork
borer to cut the advancing edge of the test organisms and placed
on the centre of the agar using sterile forceps. Growth diameters
were measured after 18 days of incubation at room temperature
(28+2°C).

Determination of minimum inhibitory concentration (MIC):

Different quantities of Fagara zanthoxyloides fine powder were
weighed and added to malt extract in the test tubes to make

concentrations of 10, 20, 30, 40 and 60% (w/v). The contents

were mixed thoroughly. Each tube was inoculated with 0.1ml of
spore suspension of Microsporum canis, Trichophyton rubrum
and Trichophyton mentagrophytes to contain not more than 1x109
cfu/ml . The tubes were incubated at room temperature (28+2°C)
and then examined for growth after 18 days. The least

concentration of the plant extract that does not permit any visible
growth of the inoculated test organism was regarded as the MIC
in each case. Control experiments were performed without the
plant extracts 13,

Results and Discussion

The study showed that the extracts of Fagara zanthoxyloides
possess alkaloids, saponin, tannin and glycosides. However,

saponin was detected in trace amount (Table 1). Several plants
that are rich in alkaloids, tannins and glycosides are known to
possess antimicrobial activity against a number of

microorganisms !. The results on M. canis, T. rubrum and T.
mentagrophytes to ethanolic extract of F. zanthoxyloides revealed
that the extract exhibited inhibitory activity on the selected fungi.
It was also noted that the higher the concentration of the extract,
the more inhibitory effects were obtained which supports the
works of other investigators on similar studies * '°.

The results of the minimum inhibitory concentration (MIC) of
the extract ranged between 20 and 40% (w/v) (Table 2). The tested
micro-organisms are disease causing fungi, therefore, we suggest
that extract of F. zanthoxyloides could be useful as an antifungal
agent. However, we recommend quantitative analysis of each
component of this plant and their activities on each fungi tested.
We recommend further work on preservation of each active
ingredient for proper storage for its use as antifungal agent.

Table 1. Phytochemical screening
of F. zanthoxyloides extract.

Chemical constituent Results
Alkaloids +
Saponins +
Tannins ++
Glycosides +

Key: + Positive, £ Trace, ++ Strongly positive.

Table 2. Minimum inhibition concentration of Fagara
zanthoxyloides extracts (Yow/v).

Extract concentration (% w/v)

Microorganism 10 20 30 40 50 60
Microsporum canis - - - + + +
Trichophyton rubrum - - + + + +
Trichoplyton mentagrophytes - - - - + +

Key: - No growth (clear), + growth (turbid).

References

'Adebajo, A. G, Oloke, J.K. and Aladesanmi, A.J. 1989. Antimicrobial
activities of the leaf extract of Eugenia uniflora. Phytotherapy Research
3(6):258-259.

*Akpan, E.S. and Akinremi, E.O. 1977. Antibacterial activity of extract
of some African chewing sticks. Oral Surgery Oral Pathology 1:23-24.

3Alade, R.I. and Irobi, O.N. 1993. Antimicrobial activities of crude leaf
extract of Acalypha wilkesiana. Journal of Ethnopharmacology 39:171-
174.

‘Boakye-Yiadom, K. 1977. Antimicrobial properties of some West African
medicinal plants. I. Antimicrobial action of Bryophyllum pinnatum
Lam. Quart. J. Crude Drug Res. 15:201-202.

’Boakye-Yiadom, K. 1979. Antimicrobial properties of some West African
medicinal plants. II. Antimicrobial activity of aqueous extracts of
Cryptolepsis angunolenta Lindl. Schlechter. Quart J. Crude Drug Res.
17(2):79-80.

‘Burkill, H.M. 1985. Useful Plants of West Tropical Africa. Vol. 1. White
Friars Press Ltd., UK, pp. 300-301.

"Cruickshank, R., Duguid, J.P., Marmion, B.P. and Swain, R.H.A. 1975.
Medical Microbiology. The Practice of Medical Microbiology. 25%
ed., Vol. 2, pp. 301-310.

8Dalziel, .M. 1937. The Useful Plants of West Tropical Africa. Crown
Agents for Overseas Government and Administration, London, pp.
334-335.

*Farnsworth, N.R. and Bingel, A.S. 1977. In Wagner H. and Wolff, P.
(eds). New Pharmacological, Biological and Therapeutic Activity.
Springer Verlag, N.Y., pp. 44.

"Kurosaki, F. and Nishi, A. 1983. Isolation and antimicrobial activity of
the phytoalexin-6-methoxymellein from cultured carrot cells.
Phytochemisty 22(3):669-679.

"Nwaiwu, J. 1982. Medicinal compounds of plants origin. Nigerian
Journal of Pharmacy 13(16):11-14.

12Odebiyi, A. and Sofowora, E.A. 1978. Phytochemical screening of
Nigeria medicinal plants. Part II. LIoydia 41(3):234-246.

URessel, A.D. and Furr, J.R. 1977. Antibacterial activity of new
chloroxylenol preparation containing ethylene diamine tetra acetic acid.
Journal of Applied Bacteriology 43:253-260.

"Sofowora, A. 1982. Medicinal Plants and Traditional Medicine in Africa.
John Wiley and Sons, pp. 142-146.

Sofowora, A. 1986. The State of Medicinal Plant Research in Nigeria.
University of Ife Press, Ife, Nigeria.

YUNIDO 1969. Methodology for Analysis of Vegetable Drugs.
Bucharest of the Joint UNJDO Romanina Centre, English Ed., B.N.
Blacescu 16:70-121.

"Williamson, E.M., Okpako, D.J. and Evans, F.J. 1996. Pharmacological
Methods in Phytotherapy Research. Vol. 1. Selection, Preparation
and Pharmacological Evaluation of Plant Material. John Wiley and
Sons Ltd, Chichester, England, pp. 9-13.

Journal of Food, Agriculture & Environment, Vol.4 (3&4), July-October 2006 9




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


