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ABSTRACT KEYWORDS
Aim of the present study was to investigate the antifungal activity of the Embelin;
Embelia ribes plant extracts using standard in vitro antifungal susceptibil- Embelia ribes;
ity test method like EUCAST (European Committee on Antimicrobial Sus- EUCAST method;
ceptibility Testing M27-A2 Protocol).Antifungal screening of Embeliaribes TLC.

not studied in detail and not extended to the different spectrum of fungal
which are causing human diseases. Thus different types of extracts were
prepared using different solvents and TLC characterized. Assays were
performed in 96 well plates and detection was carried out with colorimetric
plate reader at 530nm.To obtain the MIC_ with the help of the graph pad
prism software. The petroleum ether extract, solvent ether extract and metha-
nol extract had low MIC,; values against the Candida species than the
other species. Solvent ether extract and petroleum ether extract were highly
effective againgt the c.albicans (MTCC NO 183) with the 65 mg/L and
32mg/L MIC, values. The methanol extract were more active against
c.albican (MTCC NO 183) species with 300-500 mg/L MIC, value. The
solvent ether extract, petroleum ether extract, methanol extract, potassium
embelate and Embelin have reported the MIC_ valuesin range of 800-1600
mg/L against c.tropicalis(MTCC NO 184) and c.parapsilosis(MTCCNO
1744). The petroleum ether extract and potassium embelate was found to
have MIC, between range 300-700 mg/L against c.parapsilosis (MTCC
NO 1744) and a.fumigatus (MTCC NO 2550) .Other extractsrequired higher
concentrations against c.parapsilosis and a.fumigatus. Water extract was
found to have MIC, values greater than 2000 mg/L against all fungus.
Most of the results for the Embelin could not obtain by EUCAST method
due to having higher fluctuation in results.
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INTRODUCTION ease. Cryptococcus neoformans is the cause of the

most common life-threetening meningitisin HIV-pos--

Fungusisaeukaryoticorganismtha digestsitsfood  tivepatients. Candidaisoneof thenon-abicansstrans
externally and absorbsthe nutrient moleculesintoits  currently emerginginfunga infections®2. To overcome
cdls Fungd infectionsremainaggnificant causeof diss  thesedarming problemresearchersareincreasingly turn-


mailto:rathi_sanjesh@yahoo.co.in

148

In-vitro antifungal screening of Embelia ribes plant extract

NPAIJ, 6(3) September 2010

Full Paper ce—

B

——
-

1 2 3 4
Figurel: Imageof TLC platewhere 1- Petroleum ether ex-
tract 2- Solvent ether extract 3- M ethanal extract 4- | solated
crudeEmbelin

TABLE 1: Percentageyield of different extractsof Embelia
ribes

Extracts of Embelia ribes Percentageyield
Petroleum ether extract 9.7
Solvent ether extract 6.3

Methanol extract 9

ingtheir atentiontofolk medicine, lookingfor new leads
to devel op better drugs against microbial infections.
Traditional medicinesplay important rolein health ser-
vices around the globe. About three quarter of the
world’s population relies on plants and plant extracts
for healthcare. Therefore, thediscovery of nove active
compounds against new targets is a matter of ur-
gency®4. Thustheobjectiveof thisstudy wastoinves-
tigatetheantifungal activity of the Embeliaribesplant
extractsusing standardin vitro antifungal susceptibility
test methodslike EUCAST (European Committeeon
Antimicrobia Susceptibility TestingM27-A2 Protocol ).

MATERIALSAND METHODS

Chemicals

Methanol (Finar reagents, lot n0.17122334), pe-
troleum ether, chloroform, n-propyl acohol (Sd Fine
chem. limited, lot n0.GO6A/0906/2305/31), n-butyl
a cohol (Sd Finechem. limited, lot no.K 06A/0506/0811/
13),ammonia(Finar reagents, lot n0.18766789), etha-
nol, RPMI-1640 medium supplemented with glutamine
and phenol red without bicarbonate ,(Himedia, lot no.
0000026654), 3-(N-morpholino) propanesulfonicacid
(MOPS) (Himedialot no. 0000028915), sodium hy-
droxide, glucose (Himedialot no. 06-0960), resazurin
(Himedialot no. 0000002880), Czapek yeast extract

Natural Products

EUCAST c. tropicalis 184

3330 ; 5 8325 4163 2081 104.1 52.03 26.02 13.01 6504

—e— solvent ether

—a— petrolium ether|

methanolic

water

—x— potassium

embelate
J —s—embeline

-50

-100

con(mg/L)

Figure2: Graphsof theextractsconcentration against per -
centagegrowth of Candidatropicalisby EUCAST method

agar, yeast mat agar (Himedialot no. XL287), potato
dextrose agar (Himedialot no. 0000027587), ampho-
tericin B, dimethyl sulphoxide (DM SO) Himedialot no.
0000027905), water for injection.

Equipments

Multiscan EX platereader (Thermofisher Scien-
tific), colorimeter

Glasswares/ plasticwares

96- well plates, micropi pettes, reagent bottles, test
tubes, flasks, Petri dishes.

Microorganisms

c.albican (MTCC no 227), c.albican(MTCC no
183), c.tropicalis (MTCC no 184), c.parapsilosis
(MTCC no 1744), a.fumigatus (MTCC no 2550)
obtained frommicrobid typeculturecollection(MTCC),
sector 39-a, chandigarh-160036.

Plant material

Embelia ribes powder was obtained from m/s
LVG Ahmedabad and it wasauthenti cated by Dr. Ritesh
vaidya, department of biosciences, Ganpat University,
Kherva

Preparation of the different extracts of Embelia
ribes

20 gms of powdered plant material wastakenin
flask with 40 ml of the solvent. (Petroleum ether, sol-
vent ether, methanol and water) theflask wasallowed
to saturation of drug powder for over night. Then after
24 hrsthe solvent wasfiltrated by percol ation method
usingwhatmannfilter pgper. All extractivematerid was
collected using fresh solvent until color of the solvent
become colorless. Collected extractswere evaporated
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TABLE 2: Activity of different plant extractsof Embdiaribesagainst fungal strainsusing EUCAST method

MIC 50% (mg/L)

Fungal strains(MTCC
g NO) ( solvent ether petert(r)lleerum methanol water pot embelin
extract exract extract embelate
extract

C.albican 227 NA 740 340 1940 1650 NA
C.albican 183 65 32 520 2500 NA NA
C.tropicalis 184 850 800 1080 >3330 1500 700
C.parapsilosis 1744 1520 600 1620 2230 760 NA
A.fumigatus 2550 NA 300 2160 1260 1500 NA

todrynessindesiccators. The % yield of every extract
was cal cul ated®9,

Extractivevalueand description of different ex-
tract of Embeliaribes

In present sudy toinvestigatetheantifungd activity
of the Embeliaribes; four different extract of the Em-
belia ribeswere prepared using different solvents. The
extractivevauesof the different extractswere calcu-
lated and reported in TABLE 1 with their description.
Accordingtotheextractive values of thedifferent ex-
tractsof the Embdiaribesthehighest compoundswere
solublized and extracted with petroleum ether. Petro-
leum ether extract was found to be brick red colored
semisolid with 9.7 % extractive value. Water wasre-
ported lowest extractivevalue. The gppearance of the
water extract was dusty brown colored crust. The 9%
and 6.3% extractive valueswere recorded for metha-
nol and solvent ether extract. Methanol extract wasin
form of crystaline shiny powder of light brown color.
Reddish orange col ored semisolid extract was obtai ned
by extractionwith sol vent ether. The sol vent ether ex-
tract found to be more viscous than petroleum ether
extract’>®,

TLC plateof thedifferent extract of Embeliaribes

To examinethedifferent extract of Embeliaribes,
the TL C was spotted with four different spotsfor the
petroleum ether extract, solvent ether extract, metha-
nol extract and isolated Embelin. Thenthe TLC was
developed in n-propanol: n-butanol: 4N ammonia
(7:1:2) solvent system. Thedeveloped TLC chromato-
gramwasshowninfigure 1 .After the development of
the TLC plate, it wasfound that the extractswere sepa-
rated in 2 different zones. The chromatogram shows
that the petroleum ether extract, solvent ether extract
and methanol extract found to have thethick two frac-

tionsaand b. By comparing thesethreebandswith the
band of theisolated Embelin, they have samefraction
that appeared in theisolated Embelin. Thefractionb
was reached the end of thesolvent frontin all the ex-
tracts but was absent in theisol ate Embelin.

Preparation of broth medium
For theEUCAST method

Add 18 gmof glucosetothe Roswell Park Memo-
rid Ingtitute broth RPMI-1640 medium with glutamine
and phenol red (10.4 g), 3-(N-morpholino)
propanesulfonicacid (MOPS) (34.53g) in400ml dis-
tilled water to achieve 2%w/v glucose concentration .
Adjust thepH to 7.0 at 25C with sodium hydroxide (1
mol/L). Make up thevolumeupto 0.5 L with water.
Filter, sterilizeand storeat 4°C until required™.

Preparation of inocula

Severd coloniesweretransferred to seriledistilled
water (5ml) from the sub cultured organism. Thesus-
pensionswere mixed for 15 sto ensure homogeneity
and subsequently dil uted to match theturbidity of a0.5
McFarland standard (i.e. OD = 0.12-0.15 at k =530
nm, corresponding to 1-5x10°CFU/ml). Than, it was
diluted with sterileditilled water to obtain therequired
working suspensions (1-5x10° CFU/ml and 1x5x10°
CFU/ml for EUCAST assays, respectively). 0.1ml ster-
ilized solution of resazurin (20 mg/ml in water) was
supplemented to theworking suspensonin EUCAST
assay!,

Prepar ation of samples

Stock solutions of the plant extractsand the posi-
tive control drug (amphotericine B) were prepared in
dimethyl sulphoxide (DM SO) at the concentrations of
100 mg/ml and 1.6 mg/ml, respectively and further di-
luted (1:30) in broth”8.,
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Prepar ation of plates

Microdilution susceptibility test was performedin
flat-bottom 96-well clear plates containing broth me-
dium (50ul) ineach well. The Sample solutionswere
diluted with the broth and then seridly diluted two-fold
intheplatesstartingwith thefina concentration of 3330
mg/L for plant extractsand 5.3 mg/L for standard drug.
Theworking inoculum suspension (50ul) wasadded to
giveafinal inoculum concentration of 0.5-2.510°and
0.5-2.5x10° CFU/mI for EUCAST assays, respec-
tively. The Sterility and growth controlswereasoin-
cluded in the presence of organic solventsemployedin
sample preparation. Theplateswereincubated a 37°C
for 24 hours and 48 hours for the EUCAST assays,

respectively™9.
RESULT AND DISCUSSION

Determination of MIC_ valuesof the different
extracts

Platesweresubjected at the platereader after 24hrs,
48hrs and 72hrs at 530nm and the results of MIC_
were obtained with the help of the graph pad prism
software. Asshowninfigure 2, the percentage growth
wasincreased with the decreasein the concentration of
the plant extracts, except for thewater extract. Theline
for thewater extractisroughly linear at al concentra-
tions. ThusMIC_, can be obtained easily and theval-
uesof theMIC,, reportedin TABLE 2 by EUCAST
method reveal ed that the petroleum ether extract, sol-
vent ether extract and methanol extract had low MIC,
values against the Candida speci esthan the other spe-
cies. Solvent ether extract and petroleum ether extract
were highly effective against the c.albicans(MTCC
NO 183) withthe65 mg/L and 32mg/L MIC_, val ues.
The methanol extract were more active against
c.albican (MTCC NO 183) specieswith 300-500 mg/
L MIC,, value. The solvent ether extract, petroleum
ether extract, methanol extract, potassumembdateand
Embelin have reported the MIC_, valuesin range of
800-1600 mg/L against c.tropicalis(MTCC NO 184)
and c.parapsiloss(MTCC NO 1744). The petroleum
ether extract and potassium embel atewasfound to have
MIC,, between range 300-700 mg/L against
c.parapsilosis (MTCC NO 1744) and a.fumigatus
(MTCC NO 2550) .Other extracts required higher
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concentrationsagaingt c.parapsilosisand a.fumigatus.
Water extract wasfoundto have MIC, values greater
than 2000 mg/L againgt al fungus. Most of theresults
for the Embelin could not obtain by EUCA ST method
dueto having higher fluctuationinresults.

CONCLUSION

Thewater extract showed no activity against any
fungal stains, which could have been dueto the poor
solubility of the components of the Embeliaribesin
water. Embelin, whichistraditiondly used asanthelm-
intic, showed the good inhibitory activity against
c.tropicalis Potassium embel ate which was reported
good and gesic agent; showed moderate activity against
al fungal species(required higher concentration). Sol-
vent ether extract, petroleum ether extract and metha-
nol extract showed good activity against Candida
tropicalis; resembling the activity of Embelinand gave
evidenceof the presence of Embelinintheseextracts.
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