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ABSTRACT

Bulbophyllum nilegiriensis Wt., an orchid of ethno medical significance,
from Western Ghats of Karnataka was studied for antifungal and phy-
tochemical properties. The phytochemical constituent analysis showed
different phytoconstituents in different extracts. Petroleum ether, alcohol
and chloroform extract showed alkal oid, steroid and terpinoids. Flavonoids
were present in chloroform and alcohol extracts. Tannins were observed
in petroleum ether and chloroform extract. Tannins and Flavonoids were
present in chloroform extract and absent in petroleum ether extracts. In
vitro antifungal efficacy of all the four extracts was tested by well in agar
method. Both yeasts and filamentous fungi were inhibited with zone of
inhibition upto 26 mm. Candida al bicanswas significantly inhibited in all
four tested extractsfollowed by Candidakruseii and Fussarium oxysporium.
Saccharomyces cerevisiae was unaffected by all the extracts. A zone of
20mm was observed for Cryptococcus neoformensonly in water extracts.
The purity of the chloroform extract was assessed by Column Chromatog-
raphy, HPLC and UV absorption studies with a single peak and absorp-
tion of 257nm. © 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

Indiapossessesrichfloristicwedth and diversfied
genetic recourses of medicina plants. Orchidaceae
membersconstitutethevita herba medicinesof India
and China. Orchidaceseisknownfor itsbeautiful flow-
ers. BulbophyllumnilegiriensisWt. (Orchidacese) is
afleshy native Indian epiphyte reputed to curetomach
acheintraditional Indian medicine. It isarobust epi-
phyticor lithophytic herbwith d ender, creeping rhizome.
Pseudobulbisconica-ovoid, ydlowish green, fleshy with
terminal leaf. (Rao, 1998).

The genus Bulbophyllum, belonging to the
Orchidaceae consists of about 1000 speciesfoundin
Asia, Americaand Africa. It contains mainly phenan-
threnesand bibenzyls. B. odoratissimum (J.E. Smith)
Lindiswidely distributed in China, Nepal, Bhutan, In-
dia, Burma, Thailand, Laosand Vietnamitisusedin
folk medicinetotreat tuberculosis, chronicinflamma-
tion and investigation on the compounds from B.
odoratissimum have revealed the presence of
phenanthrone, lignin, flavonoids, bibenzyls, phenolic
glycosides, aldehydes and acids (Chen et al, 2007).
Bulbophyllum nilegiriensis.Wt is distributed in
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Shimoga, South Canara and Kodagu districts of
Karanatakaand dsoinnorthern districtsof Tamilnadu
andKeraa.

The present study concentrated on the antifungal
metabolites of BulbophyllumnilegiriensisWt, andits
pharmacologica constituentsaslittlework has been
done on these parameters. Plant products are also a
source of very potent and powerful drugs that have
stood thetest of times and modern chemistry has not
been ableto replace most of them. Plant based drugs
congtituteamajor shareof al theofficialy recognized
systemsof hedlthinIndia, Chinaviz., Ayurveda, yoga,
unani, Siddha, homeopathy and naturopathy, except a-
lopathy™. Inmany countriesincluding Indiaand china,
thousandsof tribal communitiesstill usefolk hereme-
dicinal plantsfor the cure of various diseases. It has
been confirmed by WHO, that traditional medicines,
based largdy on different speciesof plantsand animals
servethe heath needs of large number of people; es-
pecially for millionsof peopleinthevast rura areasof
devel oping countries?. Servingtothepeoplesal over
theworld, Phytochemicalsof medicinal plantsservea
lead compoundsisdrug discovery and design. Medici-
nal plantsarerich sourceof novel drugsthat formsthe
ingredientsistraditiona systemsof medicine, modern
medicines, pharmaceutica intermediates, bioactiveprin-
ciplesand lead compoundsin synthetic drugs®. The
orchidsare one of thelargest groups of Angisperms
belongingtothefamily Orchidaceae. They occur indi-
verse habitat conditionsof our country. Thereare about
20,000 species grouped about 800 generadistributed
all over theworld except polar region and dry deserts.
Indiaisoneof therichest orchid habitats with about
2500 speciesin 167 generarepresented in six subfami-
lies, 17 tribes and 30 sub tribes. Various phytogeo-
graphical situation accompanied by thevariationinel-
evation, temperature, rain fall and humidity have con-
tributed to therich diversity of orchidsin India. The
orchids have been described asthe ‘Royal family’ and
containtheir own specidized characterssuch asintrigu-
ing flowers, exciting colours, varied shapesand great
diversity of growth habitatswould certainly agreethat
they arerather specia plants®.

MATERIALSAND METHODS

—=> [ul| Paper
Prepar ation and extraction of plant material

Thewholeplant, except roots, was collected from
forest trees of Shimogaand South Canaradistricts of
Karnatakain March-April 2008. Theplant wasidenti-
fied by at the Department of Botany, Sshyadri Science
College, Shimogaby referring literature. A fresh speci-
menweighing 750 gwassurfacesterilized in 70% etha:
nol with two dropsof surfactant, tween 20for 1 minute
and washed with steriledistilled water for 2-3 times.
Theair dried specimen wasthen cut into 5 mm pieces
aseptically and shade dried aseptically for 30 daysin
laboratory. Thedried plant material was powdered with
help of blender.

250 g powder was subj ected to soxhlet extraction
using Petroleum Ether, Chloroform, Ethyl Alcohol and
Water as solvent, the crude extract was obtained by
removingthesolvent using flash rotary evaporator, Smi-
larly water extracts were prepared by hot water ex-
traction. Thedried crude extractswere stored in dry
artightglassvids.

Preliminary phytochemicalsscreening

Phytochemical testswere carried out for the sol-
vent extracts. Petroleum ether, chloro form. Ethanol and
ageous extracts were subj ected to routine qualitative
chemica andysstoidentify thenatureof phytochemi-
cal constituents. Standard procedureswerefollowed
toidentify the described by sofowara(1993), Harborne
(1973) and Brindhaet al., (1982)™.

1. Testfor Terpenoids5ml of theextract wasmixed
with2ml of chloroform and concentrated sulphuric
acidtoformalayer. A reddish brown colorationin
theinterface showed the presence of terpenoids.

2 Testfor flavonoids5 ml of thediluted ammonia
solution aportion of theagueousextract wasadded,
foll owed by addition of concentrated suphuricacid.
Appearanceof yellow coloration indicatesthe pres-
enceof flavonoids.

3. Test for Reducing Sugars2 ml of test solution
wasadded witha2 ml Fehling’s reagent. A (or) B.
and 2ml of water formation of reddish orange col our
indicatesthe presenceof reducing sugar.

4. Testfor Phenols2ml of test solutionin alcohol
wasadded with onedrop of neutral ferric chloride
5% sol ution. Formation of intensebluecolour indi-
catesthe presence of phenols.
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5. Test for Catechins2ml of test solutionin acohol
was added with Ehrich reagent and afew drops of
concentrated HCI formation of pink colour indi-
catethe presenceof catechins.

6. Test for saponins2ml of test solutionwasadded
with H20 and shacked formation of foamy eather
indicatesthe presence of saponins.

7. Test for Tanninsml of test solution was added
with H20 and head acetate. Formation of while
precipitateindicatesthe presence of tannins.

8. Testfor Anthroquinone2 ml of test solutionwas
added with magnesium acetate. Formation of pink
colour indicatesthe presence of Anthroquinones.

9. Test for Quininelml of extract, 1 ml of concen-
trated sul phuric acid was added and was allowed
to and for sometimeto develop colour. Devel op-
ment of red col our showsthe presence of quinine.

10. Test for Coumarin 1 ml of extract, 1 ml of 10%
NaOH was added and was allowed to stand for
sometimedevel opment of yellow colour showsthe
presence of coumarin.

11. Test for Glycosides 1 ml of the extract, 1 ml of
aphanapthol was added to which chloroformwas
added along the sides and it was |ooked for the
development of colour and theresult wasrecorded.
Development of Violet colour indicatesthe pres-
ence of glycosides.

12. Test for CarbohydrateAqueousor acoholic so-
|ution of substance was added with 10% aqueous
solution of alphaNapthol shaken and added con-
centrates sulphuric acid dongthesideof theside of
thetube. Violet ring a the Junction of two liquids
shows presence of Carbohydrates.

13. Test for Sugar 0.5 ml of the Filtrate. 0.5 ml
Benedict’s reagent was added. The mixture was
heated on boiling water both for 2 minutes. A
characterises of red coloured precipitate shows
presence of sugar.

In-vitroAntifungal Assay
Samplepreparation

10% of extractswas prepared by dissolving dl four
extracts separately in DM SO, which wasused for the
antibacterid activity.
Antifungal Activity

Natural Products

Theextractsweretested for theantifungd activity. The
fungal strainsemployed in thebiological assayswere

Test Organisms

Yeasts— Saccharomyces cervesae— NCIM 3095,
Candida albicans — NCIM 3100, Cryptococcus
neoformans -— NCIM 3541, Candida kruseli —
NCIM 3129, Candida lipolytica-— NCIM 3472.

Filamentous fungi - Aspergillus niger — NCIM
572, Aspergillus pumilis— NCIM 2108, Aspergillus
wentii — NCIM 651, phyto pathogens Fusariumspe-
cies, Curvularia speciesand skin pathogens Tricho-
phyton cutaneum— NCIM 3326, The cultures were
procured from NCIM, Pune.

Deter mination of antifungal activity

Agar wdll diffuson method wasfollowed but nutri-
ent medium used was Sabouraud DextroseAgar (SDA)
and Potato DextroseAgar (PDA). TheAgar plateswere
swabbed (Sterile Cotton Swabs) with 72 h old broth
culture of therespectivefungi. A sterilecork borer was
used to placefour wells, each measuring8 mmindiam-
eter, in each of the plates, about 0.1 ml each of 50, 25,
12.5and 6.25 mg/ml of concentrated test sampleswith
DM SO wasadded into thewellsusing sterilized drop-
ping micro pipettesand alowed for diffusion at room
temperature for 2h. The plates were incubated at
28x%C for 48-72 h. Diameter of the inhibition zones
wasrecorded. Theexperiment wasrepeated thriceand
theaveragevaueswereca culated for antifungal activ-
ity. Similarly standard antibioticsantifungal assay was
done.

RESULTS

Preliminary phytochemica analysisof varioussol-
vent extracts such as ethanol and agueous extractsare
recorded. Petroleum ether extract contain dkaloid and
steroid. Chloroform extract contain alkaloid, steroid,
flavonid and triterpinoid. Alkaloid, steroid, tannin and
triterpinoid were present in ethanol extract. Whereas
aqueous extract contain only akloids. Except chloro-
form extract flavonoid was absent inrest of extracts.

These solvent extracts are subjected to antifunga
assay, theinhibition zoneistabulated (TABLE 1), the
va ueranging from 10-26mm. Aqueousextract inhibits
all fungal organism tested except Saccharomyces
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TABLE 1: Antifungal activity of Bulbophyllum nilegiriensisWt.

Sl.No.

Zone of Inhibition in mm

Test Organisms

Pet.Ether Chloroform Ethanol  Water Control (Solvent)
Saccharomyces cerevisiae - -- -- -- 00
Curvularia Sp 14 14 15 12 00
Trichophyton cutanium 11 14 16 10 00
Aspergillus niger 13 14 10 14 00
Aspergillus pumilus 11 12 -- 14 00
Fussarium oxysporium 14 21 16 14 00
Candida lipolytica 16 19(Lesi5g)]r owth) 14 16 00
Candida albicans 24 23 26 25 00
Candida kruseii 20 19 19 20 00
Cryptococcus neoformens 20 00

cerevisiae, which showed resistancetowardsall four
extract tested. Cryptococcus neoformenswasinhib-
ited only by aqueous extract, other three extracts
showed noinhibition zone. Petroleum ether extract and
chloraformextract showed s milar inhibition efficacy (11-
24mm), except Saccharomysis cerevisiae and Cryp-
tococcus neoformens. Ethanol extract hasshowed high
degreeof inhibition except Saccharomycescerevisae,
Cryptococcus neoformens and Aspergillus pumilis.
Inhibition zone ranging from14-26mm. Candida spe-
cieswereinhibited by dl four extractsto maximum ex-
tent 23-26mm. Theethanol extract showed 26mmin-
hibition towards Candida albicans. Thefilamentous
fungi a so showed considerabledegree of inhibition 11-
21mm. Curvularia, Trichophyton cutanium, As-
pergillusniger wereinhibited by al four extract tested.
Aspergilluspumilisdid not showed inhibition towards

TABLE 2: Antifungal Activity of Sandard Antibiotics

Test organism Antifungal
Griseofulvin Flucanazole
C.krussii 0 10
C.albicans 0 0
S.cervesiae 12 14
C.lipolytica 0 25
C.neoformens 0 28
A.niger 17 0
A.pumilis 16 0
Fusarium 15 12
Curvularia 16 0
T.cutaneum 23 0

ethanol extract, Fusarium oxysporiumwasinhibited
by all four extract tested, chloroform extract showed
maximum inhibition of 21mm. Thestandard antifunga
antibiotics 10mg/ml concentration moderatdly inhibited
thetest isolates. When compared with al thefour sol-
vent extracts(TABLE 2).

DISCUSSION

Kalaiarasan A et al (2012)™*% enumerated antimi-
crobid activity of Bulbophyllu kaitenseand performed
antibacteria and antifungal assay. The present investi-
gation showed the promising results of Bulbophyllum
neilghirensis Wt. antifungal property. The extract
showed inhibitory effect on human pathogenicfungi like
Candida albicans, Trichophyton cutanium (11-
26mm). Theseextractsarea so effective against phy-
topathogenicfungi like Curvularia Spand Fussarium
oxysporium(14-21mm). Similar study was conducted
on Acanthephippiumbicolor by Shanmugavalli et al
(2009)1"., Sinceplant grow in abundanceand they are
widely distributed. Thisplant can beused in organic
fungicide preparation. The present work emphasized
on antifungal potentia of Bulbophyllum neilgherrense
Wt in solvent extracts, where the pseudobulbswere
collected in summer and winter and assessed for their
antifungal potentia . Antifungd activity of pseudobulb
remained same, even though collected indifferent sea
sons, confirmed the sameresults.

KalaSand Senthilkumar.S(2010)® studied anti-
bacterid activity of Acanthephippiumbicolor, Lindley,
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tested 35 bacteriaand found out that, seasond change
doesnot influenceon theantimicrobia property of plant.

PriyaK and Krishnaveni C (2005) tested differ-
ent solvent extracts of Bulbophyllumneilgherrense Wt
aganst bacterid isolates, whereit had shown moderate
activity, whilethe present investigation clearly showed
presenceof best antifungal principles, from same spe-
ciesof orchid. Sincetheinhibited fungi includeshuman
pathogenic yeasts, dermatophytesand plant pathoges,
theextraction of activefraction from both ethanol and
agueous mediummay provideanove antifungd agent
fromthisorchid. Thiscan beexploitedin scientific medi-
cne.
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