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ABSTRACT

Plants are the basis of many of the modern pharot#zds used today for our various ailments. Then aif the
present study is to evaluate the in-vitro antifuraaivities of Croton Sparsiflorus plant extraat different organic
solvents like hexane, chloroform, ethyl acetate amadhanol. The antifungal activities of the extraetre studied
against the three fungal organisms like Aspergitiiger, Candida albicans and Candida tropicalisdgyar well cut
diffusion method. The results were compared witto¢@nazole which was used as a standard. All efetktracts
exhibited varied antifungal activities at differecincentration and the inhibition efficiency varigdm solvent to
solvent depending on the type of the species. mtiiggal activities increased as the concentratadrthe extract
increased. At the maximum concentration oftd,0the methanol extract of the root and stem shothedhighest
inhibition activity around 30 mm against Candidaiabns and Candida tropicalis.
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INTRODUCTION

Plants are used medicinally in different countdes are a source of many powerful drugs [1]. Theafsnedicinal
plants as a source of relief from illness can hedd back to the written documents of the earlyization in India.
For centuries, plants have been used by indigepeagle to produce medicines that were used to ti#arent
kinds of ailments [2]. According to WHO, upto 80%pmpulations rely only on medicinal plants [3, #faditional
doctors and elders use several plants to treaerdiif types of infections including those causedfimgal
organisms. The preferred parts of specific medigatents are collected each at its favorable harseason, dried
by directly exposing them to sunlight, pounded ggestle and mortar and then stored in contaimepsivder form
for future usage [5]. The parts of the plant used/\among species and traditional healers andddpends on the
nature and state of the disease [6]. Many poteagdincluding anti-malarial, anti-bacterial and iati@betic
compounds have been purified from medicinal plantshe past [7]. Biologically active compounds mesin
plants have always been of great interest. In tegears, interest to evaluate plants possessinlgaaterial activity
for various microbes is growing [8,9]. The traditéd methods, especially the use of medicinal plastth play a
vital role to cover the basic health needs in theetbping countries and moreover the use of hedrakdies has
increased in the developed countries in the lasadkes. In this connection, plants continue to lietasource of
therapeutic agents. The remarkable contributioplahts to the drug industry was possible becaustheoflarge
number of phytochemical and biological studiesoair the world [10]. Acquired Immune Deficiency Slyome
(AIDS) caused by the Human Immunodeficiency Virt$\{) is a devastating epidemic disease in many ties
It has been reported that HIV/AIDS is the fast grayvdisease in the world [11]. Up to 90% of all Hpatients
contract fungal infections during the course ofdisease, of which 10 - 20% dies as a direct caresze of fungal
infections [12]. Candida albicansis the most common opportunistic infections in FAMDS patients and
management of such infection is faced with difficd. Therefore, there is a need to search forraltive control
methods for treating HIV/AIDS patients. The utilimm of medicinal plants by the local populatiomstitutes an
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important source of new active and renewable amgiili drugs [13]. Commercially available antifungaligs are
expensive and some fungal species are developégjance and therefore screening for more medipiaalts with
antifungal activities can help in the identificatiand development of more active and affordablegsirii4].
Aspergillus nigeris a saprophytic and filamentous fungus found iih, $orage, organic debris and food product,
causing black mould of onion, Shallot and boll e6tCotton; spoilage of cashew kernels, dates, figsijlla pods
and dried prune[15,16]. Previous studies on medi@tants have concentrated on the antibactertaligcand very
few studies have targeted the antifungal activibésnedicinal plants [17,18]Croton sparsiflorusbelonging to
family Euphorbiaceae is found to spread over thetevéands of Southern India. Although many researolks
were carried out on other medicinal plants, thedbhgh literature survey shows that there is nadttee available
on the specie€roton sparsiflorus.Hence the present study is aimed to investigateatitdungal activities of
Croton sparciflorusagainstAspergillus niger, Candida albicans and Candidgpicalis.

EXPERIMENTAL SECTION

Collection of plant and extraction

Croton Sparsiflorus Moron¢Syn.C. Bonplandiurj is an herb that grows throughout India as a wiekd in fields
and forest. The plant was collected in the montlAwdust from Auxilium College campus, Vellore, TarNiadu,
India and was taxonomically identified by the Depmant of Botany, Auxilium College, Vellore, Tamiladu, India
and a voucher specimen is retained as an herbaritime department for future reference.

The freshly cut plants were sorted out as rootnsteaf, inflorescences and shade dried in the ragtim active

ventilation at ambient temperature and pulverized toarse powder using mechanical grinder andediwith the

help of 40 mesh size. The different parts of trepivere separately percolated using differentesak/like hexane,
chloroform, ethyl acetate and methanol as solv&he miscella was then concentrated using a vaclataryr
evaporator under reduced pressure. The dark brbvegmisolid extract was preserved in tightly closedtainer
and used for the analysis.

Fungal strains

The clinical fungal test organisms used for studg &andida albican§TCC10231), Aspergillus niger
(ATCC16404) andCandida tropicalis(ATCC10435) were procured from National Chemicabtratory (NCL),
Pune, India. The standard strains of the microlesl are incubated at 25°C for 24 - 48 h. Eacheptire cultures
was suspended in a Roux bottle containing 5 mlhyijplogical saline. Each suspension of microorgiasi was
standardized to 25% transmittance at 560 nm usingteaviolet (UV) - visible spectrophotometer.

Agar well cut diffusion method

The fungal isolate was suspended in Brain Heausioh (BHI) broth and diluted to approximately®ldblony
forming unit (CFU) per ml. They were flood-inocwddtonto the surface of BHI agar and then driedeffnlimeter
diameter wells were cut from the agar using alst&ark-borer and the sample of 500 mg was dissoimelml
DMSO. The different volumes of the extract like |4.$12.5mg), fl (25 mg) and 1Qul (50 mg) were transferred
into the wells. The plates were incubated for 18&throom temperature. Antifungal activity was evéddaby
measuring the diameter of the zone of inhibitiomilimeter against the tested microorganisms. Ket@zole was
used as a positive control and DMSO was used agatine control. The tests were carried out iflitgbes and the
values are expressed as mean inhibition zone (m#ip419].

Minimum Inhibitory Concentration

The Minimum Inhibitory Concentration (MIC) was detened by micro dilution method by using 96 wellond
titration plates. Briefly, 188 of the broth was added into each well in thet ficsv of micro titration plate and 100
ul to the rest of the wells from the second row dewards. 15U of the plant extracts was then added into eadh we
on the first row (row A), starting with the posgicontrol (Nystatin, Roche), followed by the negattontrol (20%
DMSO used to dissolve the plant extracts) and thetgxtracts in the rest of the wells on that réviwofold serial
dilution was done by mixing the contents in eacli wkthe first row and transferring 1QiDto the second well of
the same column and the same was done up to thedliof the same column and the last 10@rom the last well
was discarded. Then 1Q0of yeast suspensions was added. The resultsabserved after 24 h incubation at 37°C
followed by the addition of 4Ql of a 0.2% lodo Nitro Tetrazolium (INT) solutiofiter a further incubation of 4 h at
37°C. The wells that did not show any colour chaafjer INT was added indicating the concentratibthe plant
extract that was able to inhibit fungal growth wéees the pink colour change indicated fungal grdaen.

Minimum Fungicidal Concentration

The Minimum Fungicidal Concentration (MFC) was detimed by inoculating the contents from the MICteta
onto SDA plates and the results were observed 2ftdr incubation at 37°C. The presence of the fuoglanies on
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agar plates was an indication that the plant ekirdgbited the growth of the fungi without killinthem and the
absence indicated that the plant extract was abkditthe fungal organisms. The lowest concentratdf the plant
extract that was able to kill the microorganisms wansidered as the minimum fungicidal concentngiéd].

Data analysis

The tests were carried out in triplicates and tesults are expressed as mean inhibition zone (mrd) D
Regression analysis was followed to check the titetor the mean absorbance for all concentrathiiOVA was
used to study the significance of the concentration

RESULTSAND DISCUSSION

Over the last two decades, fungal infections hageolme important public health concerns [22]. Thegal
infections are the most common opportunistic inéed in the immuno-compromised individuals causiagous
illnesses [23]. The antifungal drugs used to cofedtions make the organisms to become resistararts it [24].
Because of this reason new drugs are to be disedvercontrol the disease causing pathogens. drrélgiard higher
plants play an important role by providing antiBotompounds and they are rich in active principlegkich are
used as therapeutic drugs [25] In India, varidtynedicinal plants are used to control a numbetiséases in folk
medicine. But only few of them were studied forithantimicrobial activities [26]. The Antifungal teities of the
different part of the plant in Hexane extract wstiedied and the results are presented in tableoi Ehe result it is
evident that the root, stem, leaf and inflorescersf®wed a maximum inhibition zone with the valag21+0.22,
12+0.77, 2@0.33 and 080.44 mm againsAspergillus Niger.The Candida albicansshowed the activities of
28+0.89, 190.33, 2%0.22 and 1#0.66 mm andCandida tropicalisexhibited 220.67, 140.56, 11#+0.12 and
12+0.29 mm inhibitory effect at the concentration @ulLwhich is comparable with the standard Ketoconazol
Among the three fungal organisms, maximum growtbpsession is observed @andida albicanghan that in both
Aspergillus niger and Candida tropicalis

The results of the antifungal activities of thefeliént parts of the plant in Chloroform extract ar®wn in table 2
and the results show that the root, stem, leafiafiorescences exhibited a maximum inhibition zafie€21+0.56,
18+0.54, 0&0.77 and 0%0.88 mm againsfspergillus Niger The fungiCandida albicanswas inhibited by the
chloroform plant extract whose zone of inhibitioalues are 260.25, 140.78, 2%0.34 and 080.21 mm and
Candida tropicaliswas inhibited with zone of inhibition #8.46, 11#0.36, 120.36 and 1€80.27 mm at a
concentration of 1@ which are comparable with the standard Ketocolegazdmong the three fungal organisms,
maximum growth suppression is observed in Candideans than that in botAspergillus niger and Candida
tropicalis.

The Antifungal activities of the different parts thie plant in ethyl acetate were studied and resul presented in
table 3. The root of ethyl acetate extract is higkffective againsAspergillus NigerandCandida albicanswith a
zone of inhibition of 220.26mm and 260.57 respectively. The stem showed the inhibitiffitiency of 27#0.38
mm at a concentration of {i0 The antifungal activities of the other partstbé plant varied depending on the
concentration and fungal organisms.

The Antifungal activities of the different partstbe plant in Methanol extract was shown in tablErdm the result

it is evident that the zone of inhibition againfitthe tested fungi increases with increase in eotr@tion. The
inflorescences showed the least inhibition agtiet 07+ 0.44mm at 2.4l and found to increase 20.67 mm at
10ul which is closer to standard Ketoconazole whaseezof inhibition is 220.45. The root, stem and leaf showed
a maximum inhibition zones of 20.44, 240.18, 250.67 mm againsfAspergillus Niger 29t0.25, 230.47,
28+0.17 mm againsCandida albicansand 310.19, 220.27, 290.13 mm againsCandida tropicalisat a
concentration of 1@l whose values are comparable with the standarddéeiazole. Among the three fungal
organisms, maximum growth suppression is obsemvedaindida tropicalis than that in boMspergillus niger and
Candida albicans.

From the above results it is evident that the toawed the highest zone of inhibition against lafl fungi in
different organic solvents. When compared with d¢iieer extracts the methanolic extracts showed dixaegly
prominent activity and the activity of the extraciscreased in the order of: Ethyl acetate> ChlomfoHexane
based on the polarity of the solvents. The exergm@ativity of the methanolic extract was due to penolic and
flavonoid content in the extract and it can be sstgd that methanolic extracts of screened plaatddabe helpful
in treating fungal diseases. [27]
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The MICs of the extracts against the three fungghoisms were calculated and the results are dgivéig 1. The
lowest MICs are obtained with all the extracts mffdrencence with the value of 0.46 mg/ml agaidspergillus
niger. The methanolic extract of Leaf agai@®tndida albicansand Candida tropicalisis found to be 1.00 mg/ml
and 2.00 mg/ml. The hexane extract of stem, infloreseesind root are not as active as the other exteggemst
Candida tropicalis(MIC 7.0 mg/ml) but more active against other sgedike Aspergillus nigerand Candida
albicans

The capacity of the plant extracts to kill the fahgrganisms instead of inhibiting their growthnieasured and
reported in Fig 2. The MFC value of the plant esttiia different organic solvents varied from 2.0@/ml to 9.00
mg/ml.

Table: 1 Antifungal activities of the different part of the plant in Hexane extract

Zone of inhibition (mm)

Microorganisms  Concentration (ul)

Root Stem L eaf Inflorescence  Ketoconazole
25 07+0.45 - - - 22+0.45
Aspergillus niger 5.0 15+0.32 - 12+0.24 - 22+0.45
10 21+0.22 12+0.77 20+0.33 08+0.44 22+0.45
2.5 09+0.13 - - - 30+0.36
Candida albicans 5.0 16+0.23 11+0.45 14+0.14 09+0.23 30+0.36
10 28+0.89 19+0.33 21+0.22 14+0.66 30+0.36
25 07+0.56 - - - 27+0.78
Candidatropicalis 5 14+0.12 - - 7+0.44 27+0.78
10 22+0.67 14+0.56 11+0.12 12+0.29 27+0.78

Values are mean inhibition zone (mm) +S.D of icigtes.

Table: 2 Antifungal activities of the different part of the plant in Chlor oform extract

Zone of inhibition (mm)

Microorganisms ~ Concentration (ul)

Root Stem L eaf Inflorescence  Ketoconazole
25 07+0.12 07+0.33 - - 22+0.45
Aspergillus niger 5 16+£0.33 11+0.22 - - 22+0.45
10 21+0.56 18+0.54 08+0.77 07+0.88 22+0.45
25 11+0.67 - 09+0.66 - 30+0.36
Candida albicans 5 20+0.46 - 14+0.39 - 30+0.36
10 26+0.25 14+0.78 21+0.34 08+0.21 30+0.36
25 09+0.11 - - - 27+0.78
Candida tropicalis 5 12+0.89 - - - 27+0.78
10 18+0.46 11+0.36 12+0.36 10+0.27 27+0.78

Values are mean inhibition zone (mm) +S.D of icigtes.

Table: 3 Antifungal activities of thedifferent part of the plant in Ethyl Acetate extract

Zone of inhibition(mm)

Microorganisms  Concentration (pl)

Root Stem L eaf Inflorescence Ketoconazole
25 07+0.34 - - - -
Aspergillus niger 5 16+0.57 - 19+0.48 05+0.67 22+0.45
10 21+0.26 13+0.28 26+0.37 09+0.22 22+0.45
2.5 11+0.25 - 07+0.55 - -
Candida albicans 5 20+0.33 11+0.45 13+0.36 07+0.33 30+0.36
10 26+0.57 25+0.32 21+0.17 15+0.55 30+0.36
2.5 09+0.79 07+0.33 09+0.25 07+£0.78 27+0.78
Candida tropicalis 5 12+0.44 15+0.47 11+0.12 13+0.45 27+0.78
10 18+0.36 27+0.38 20+0.11 20+0.17 27+0.78

Values are mean inhibition zone (mm) +S.D of icges.

Table: 4 Antifungal activities of the different part of the plant in Methanol extract

Zone of inhibition (mm)

Microorganisms  Concentration (pl)

Root Stem L eaf Inflorescence  Ketoconazole
2.5 08+0.33 - 07+0.22 07+0.44 22+0.45
Aspergillus niger 5 17+0.35 11+0.66 13+0.17 13+0.77 22+0.45
10 24+0.44 2440.18 25%0.67 21+0.67 22+0.45
2.5 07+0.11 07+0.26 09+0.25 - 30+0.36
Candida albicans 5 16+0.23 12+0.44 15+0.28 11+0.49 30+0.36
10 29+0.25 23+0.47 28%0.17 23+0.56 30+0.36
2.5 11+0.28 11+0.44 11+0.15 9+0.19 27+0.78
Candidatropicalis 5 23+0.28 19+0.35 1640.15 15+0.29 27+0.78
10 31+0.19 29+0.27 29#0.13 26+0.17 27+0.78

Values are mean inhibition zone (mm) +S.D of icigtes.

139



Jaya Santhi R. et al J. Chem. Pharm. Res., 2013, 5(8):136-141

Fig 1 MIC of the different parts of the plant in different organic solvents
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CONCLUSION

This study provides new scientific information ontifungal activity of Croton Sparsiflorus plant aagst
Aspergillus niger, Candida albicans and Candidpitalis. The results confirm that the antifungai\aty increases
with the concentration of the different organicragt. At the highest concentration ofpfl@e zone of inhibition is
found to be closer to the standard Ketoconazole. ihibition activity varied depending on the orgasolvents
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and on the type of the species studied. Howevethdu work may be extended to identify the actingrédients
present in these extracts, which will be usefullétoratory synthesis and production of naturabfcides.
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