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INTRODUCTION

Now a days multiple drug resistance has developed due to

the indiscriminate use of commercial antimicrobial drugs

commonly use in the treatment of infectious diseases (Davis,

1994; Service, 1995). But sometimes antibiotics are associated

with adverse effects on the host including hypersensitivity,

immune suppression and allergic reactions (Ahmad et al.,

1998). This situation forced scientists to search for new

antimicrobial substances. Given the alarming incidence of

antibiotic resistance in bacteria of medical importance (Monroe

and Polk, 2000), there is a constant need for new and effective

therapeutic agents (Bhavanani and Ballow, 2000). Therefore,

there is a need to develop alternative antimicrobial drugs for

the treatment of infectious diseases from medicinal plants

(Clark, 1996; Cordell, 2000). There are several reports on the

antimicrobial activity of different herbal extracts in different

regions of the world (Chung et al., 2004; Nair and Chanda,

2004; De Boer et al., 2005; Nair et al., 2005).

Plant based antimicrobials represent a vast untapped source

of medicines and further exploration of plant antimicrobials

need to occur. Antimicrobials of plant origin have enormous

therapeutic potential. They are effective in the treatment of

infectious diseases while simultaneously mitigating many of

the side-effects that are often associated with synthetic

antimicrobials (Iwu et al., 1999).

In D. regia, these compounds are mostly secondary metabolites

such as flavonoids (Subramanian et al., 1966) sterols (Guerere

et al., 1986) tannins and phenol compounds (El Sherbeing et

al., 1971). Some carotenoids like ²-carotene, zeaxanthein etc.

(Jungalwala and Cama, 1962; Sun Gene and Co., 2004;

Krishna and Grampurohit, 2005) also exhibits antimicrobial

activities. In the present work Delonix regia Rafin (syn.

Poinciana regia Bojer ex. Hook) was evaluated for its antifungal

properties against some pathogenic fungi.

MATERIALS AND METHODS

Plant collection

The plant was collected from campus of University of

Rajasthan, Jaipur, India, and authenticated from the herbarium,

Department of Botany, University of Rajasthan, Jaipur, India.

Fresh plant material was washed under running tap water, air

dried and then homogenized to fine powder and stored in

airtight bottles.

Source of test organisms

The pure cultures of test fungi, namely Aspargillus niger, A.

flavus, Rhizopus bataticola and Fusarium auxisporum were

obtained from the Seed Pathology Laboratory, Department of

Botany, University of Rajasthan, Jaipur, India, which were

maintained on Potato Dextrose Agar medium.

Culture of test microbes

For the cultivation of fungi, Potato Dextrose Agar Medium

(PDA) was prepared by mixing 1000 mL vpotato infusion+20g

agar+20g glucose, followed by autoclaving and then test fungi

were incubated at 27ºC±1ºC for 48h and the cultures were

maintained on the same medium by regular subculturings.

To prepare the test plates, 10-15 mL of the respective medium

was poured into the Petri dishes and used for screening. For

assessing the fungicidal efficacy, a uniform spread of the test
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Plate 1: A. Aspergillus niger; B. Aspergillus flavus; C. Rhizophus bataticola; D. Fusarium

moniliforme
a. Petroleum ether; b. Benzene, c. Acetone; d. Chloroform; e. Alcohol and f. Water.

Plate 2: E. Aspergillus niger; F. Aspergillus flavus; G. Rhizophus bataticola; H. Fusarium

moniliforme
a. Petroleum ether; b. Benzene, c. Acetone; d. Chloroform; e. Alcohol and f. Water.
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Plate 3: I. Aspergillus niger; J. Aspergillus flavus; K. Rhizophus bataticola; L. Fusarium

moniliforme
a. Petroleum ether; b. Benzene, c. Acetone; d. Chloroform; e. Alcohol and f. Water.

fungi was made using the sterile swab.

Preparation of test extract

Dry and powdered materials of  flowers and seeds (50 g each)

of D. regia were sequentially soxhlet extracted with petroleum

ether (600-800C), benzene, acetone, chloroform, alcohol and

water successively, similarly, various metabolites-rich fractions,

such as flavonoids, anthraquinones and sterols were also

extracted separately by using established protocols.

All these extracts/fractions were stored at 90C in refrigerator

until screened, when their final volume was raised to a known

concentration (1g/mL) in their respective solvents before use.

Antifungal assay

The antimicrobial activity of different plant species was

evaluated by agar disk diffusion method (Gould and Bowie,

1952; Bauer et al., 1966; Salie et al., 1996) The different test

organisms were preceded separately using a sterile swab over

previously sterilized culture medium plates and the zones of

inhibition were measured around sterilized dried discs of

Whatman No. 1 paper (6 mm in diameter), which were

containing 4 mg per disc(or 0.4 mL) of the test extracts of

control (0.4 g/mL of the respective solvent) or Clotrimazole

(100 units/mL) as reference drugs separately. Such treated

discs were air dried at room temperature to remove any

residual solvent which might interfere with the determination.

These plates were initially placed at low temperature for 1 h,

so as to allow the maximum diffusion of the compounds from

the test discs into the agar plates and later, incubated at 370C

for 48 h, after which the zones of inhibition could be easily

observed. Five replicates of each test extract were examined

and the mean values were then referred.

RESULTS  AND DISCUSSION

The result of antifungal activity of D. regia, are

cited in the Table 1. The extracts of sequential

extraction with various solvents namely -

pt.ether, benzene, acetone, chloroform,

ethanol, aqueous and flavonoids,

anthraquinones and sterols were used against

certain pathogenic fungi namely F. moniliforme,

Rhizophus bataticola, Aspergillus niger and A.

flavus. Although all the bioactive compounds -

the secondary metabolites flavonoids,

anthraquinones and sterols exhibits antifungal

activity, but  flavonoids extracted from

flowers(IZ : 23mm; AI : 1.15)  and seeds (IZ

:22mm; AI : 1.10)  exhibit maximum antifungal

activity against A. niger .

In other metabolites rich fractions, acetone

extracts of both plant parts were found to be

more active against A. niger (flowers: IZ: 23 mm,

AI: 1.15; seeds: IZ: 18mm, AI: 0.72) as compare

to other extracts. Earlier, D. regia has been

reported by a number of workers, with an aim

to identify the active principle (s) and their

bioefficacy (Thiribhuvanamala and

Narasimhan, 1998; Aqil and Ahmad, 2003;

Satish et al., 2007, 2009; Dutta et al., 2008).

It may, therefore be concluded that almost all the metabolite

rich fractions, flavonoid fractions, anthraquinones fractions

and sterol fractions exhibit antifungal activity except aqueous

fraction that is rich in sugars. The above findings would prove

useful in undertaking further the bioactivity oriented separation

of compounds in D. regia and can be used as source of

indigenous medicine.

REFERENCES

Ahmad, I., Mahmood, Z. and Mohammad, F. 1998. Screening of

some Indian medicinal plants for their antimicrobial properties. J.

Ethnopharmacol. 62: 183-193.

Aqil, F. and Ahmad, I. 2003. Broad-spectrum antibacterial and

antifungal properties of certain traditionally used Indian medicinal

plants .World J. Microbiol. and Biotech. 19(6): 653-657.

Bauer, A. W., Kirby, W. M. M. and Sterris, J. C. 1966. Antibiotic

susceptibility testing by a standardized single disk method. Am. J.

Chin. Pathol. 45: 493-496.

Bhavanani, S. M. and Ballow, C. H. 2000. New agents for Gram-

positive bacteria. Curr. Opin. Microbiol. 3: 528-534.

Clark, A. M. 1996. Natural products as resource for new drugs.

Pharm. Res. 13: 1133-1141.

Chung, P. Y., Chung, L. Y., Ngeow, Y. F., Goh, S. F. and Imiyabing,

Z. 2004. Antimicrobial activities of Malaysian plant species. Pharm.

Biol. 42: 292-300.

Cordell, G. A. 2000. Biodiversity and drug discovery a symbiotic

relationship. Phytochemistry. 55: 463-480.

Davis, J. 1994. Inactivation of the antibiotics and the dissemination of

resistance gene. Science. 264: 375-382.

De Boer, H. J., Kool, A. and Broberg, A. 2005. Antifungal and

antibacterial activty of some herbal remedies from Tanzania. J.

Ethnopharmacol. 96: 461-469.

ANTIFUNGAL EFFICACY OF DELONIX REGIA



444

R. A. SHARMA et al.,

Dutta, B. K., Rahman, I. and Das, T. K. 2008. Antifungal activity of

Indian plant extracts:Antimyzetische Aktivitat indischer

Pflanzenextrakte. Mycoses. 41(11-12): 535-536.

El Sherbeing, A. E. A., Saleh, N. A. M. and Sisi, E. L. 1971. Local plants

as potential sources of tannins in Egypt. V. Lauraceae to Maliaceae.

Qual. Plant Mater Veg. 20(4): 285-296.

Gould, J. C. and Bowie, J. H. 1952. The determination of bacterial

sensitivity to antibiotics. Ednib. Med. J. 59: 178.

Guerere, M., Mondanand, J. M. and Pajaniaye, A. 1986.

Physiochemical composition of seeds from several plants from the

Isle of Renion. Ann. Falsif. Expert Chim. Toxicol. 77(832): 523-529.

Iwu, M. W., Cuncan, A. R. and Okunji, C. 1999. New antimicrobials

of plants origin. In: Janick, J. (Ed) Perspectives on New Crops and

New ses. Asha Press, Alexandria, VA. pp. 457 - 462.

Jungalwala, F. B. and Cama, H. R.1962. Carotenoids in Delonix

regia (Gul Mohr) Flower. Biocheme. J. 85:1-8.

Monroe, S. and Polk, R. 2000. Antimicrobial use and bacterial

resistance. Curr. Opin. Microbiol. 3: 496-501.

Nair, R. and Chanda, S. V. 2004. Antibacterial activity of some

medicinal plants of Saurashtra region. J. Tissue Res. 4: 117-120.

Nair, R., Kalariya, T. and Chanda, S. 2005. Antibacterial activity of

some selected Indian medicinal flora. Turk J. Biol. 29: 41-47.

Subramanian, S. S., Malhotra, A. and Murti, V. V. S. 1966. Chemical

examination of the barks of Delonix elata and D. regia. Curr. sci.

35(17): 437-438.

Service, R. F. 1995. Antibiotics that resist resistance. Science. 270:

724-727.

Salie, F., Eagles, P. F. K. and Leng, H. M. J. 1996. Preliminary

antimicrobial screening of four South African Asteraceae species. J.

Ethanopharmacol. 52: 27-33.

Sun Gene Gmb, H. and Co. K Ga A. 2004. Improving plant content

of zeaxanthein and its metabolites by inhibiting E cyclase gene

expression by RNA interference, Germany, Ger offen DE 10, 238,

979 (Cl. AOIH 5/00): 53.

Satish, S., Mohana, D. C., Raghavendra, M. P. and Raveesha, K. A.

2007. Antifungal activity of some plant extracts against important seed-

borne pathogens of Aspergillus sp. J. Agr. Technology. 3(1): 109-119.

Satish, S., Raghavendra, M. P. and Raveesha, K. A. 2009. Antifungal

property of some plant extracts against Fusarium sp. Archives of

Phytopathology and Plant Protection. 42(7): 618-625.

Thiribhuvanamala, G. and Narasimhan, V. 1998. Efficacy of plant

extracts on seed-borne pathogens of sunflower. Madras Agricultural

Journal. 85(5-6): 227-230.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


