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Abstract: The objective of  present  study  was  to  observe  the  antifungal  activity  of  the  leaf   extract  of
S. xanthocarpum  kantkari  against  fungal  diseases. The distil water  (mother) extract and hexanic extract  of
S. xanthocarpum were tested against A.niger and C.albicans. The well diffusion and growth inhibition in broth
methods were used for antifungal activity. Result indicates that in the well diffusion method, the distil water
extract of S.xanthocarpumwas not effective against both the fungal species but hexanic extract was effective
against C.albicans.The zones of inhibition against C. albicans were seen in hexanic extract. Maximum growth
inhibition was found in 500 ug/ml and minimum growth inhibition found in 100 ug/ml concentration of hexanic
extract of S. xanthocarpum against C.albicans. This result gives us a confidence that conventional medicinal
approach can be used for treating several fungal disorders.
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INTRODUCTION anthelmintic and for indigestion. Root is an expectorant,

There are comparatively few species fungi that are pain, flatulence, sore throat and toothache. The root is an
pathogenic to animals, especially mammals. More than important ingredient of the well-known ayurvedic
25% of the world cereals are contaminated with known medicine, Dasamula. Kant Kari is used in medicine in
mycotoxin and more than 300 fungal metabolites are various forms, such as decoction, electuary, ghrita, etc.
reported to be toxic to man and animals [1]. The main toxic Medicinal plants represent a rich source of antimicrobial
effects are carcinogenicity, genotoxicity, terratogenicity, agent [4].
nephrotoxicity, hepatotoxicity, reproductive disorders and Many of plant materials used in traditional medicine
immune suppression [2]. are readily available in rural areas at relatively cheaper

Aspergillus niger is a fungus and one of the most than modern medicine [5, 6]. Plants generally produce
common species of  the genus Aspergillus. A. niger is many secondary metabolites which constitute an
less likely to cause human disease than some other important source of microbicides, pesticides, fungicide
Aspergillus species, but, if large amounts of spores are and many pharmaceutical drugs. Plant products still
inhaled, a serious lung disease aspergillosis can occur. remain the principal source of pharmaceutical agents used
Candida species, which are part of the normal flora in in traditional medicine [7]. The effect of plant extract on
humans, are a frequent cause of serious fungal infection fungus has not been much studied and hence requires
in immune compromised patients. Candida albicans is a further research. Several work has been done on ethno
causal agent of skin, oral and genital infections in humans medicinal plants in India on bacterial species but little
[3]. work on fungus species [8]. Thus the present study

Yellow Indian nightshade plant ‘Kantkari’ (Solanum “Antifungal Activity of Solanum xanthocarpum” was
xanthocarpum) is one of the members of the dasamula undertaken to find out the antifungal activity of herbal
(ten roots) of the Ayurveda. Fruits are eaten as an drugs against some human pathogenic fungus.

used in Ayurvedic medicine for cough, asthma, chest
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MATERIALS AND METHODS Preparation of Pure Culture of Fungus: PDA (200 ml)

Selected Fungal Species: Aspergillus niger and Candida Petri-plates and PDB in test tubes. Lyophilized or isolated
albicans were selected for present experiments. Culture of foam of fungus was added in 5 ml PDB in a test  tube.
Aspergillus niger was collected from Dept. of From this, 100 l of PDB was  added  to  each  test  tube
microbiology of Govt. Holkar Science College, & petri-plates. It was incubated for 2 to 3 days at 30°C.
Indore,(M.P.) India. Candida albicans was collected from The  culture plates and tubes were stored at  4°C in
T. Choitram Hospital & Research Center Indore, (M.P.) freezer.
India.

Selected Plant Species: Leaf of Solanum C.albicans against medicinal plants,S.xanthocarpum was
xanthocarpum(Kantakari) was selected for access their tested by well diffusion method [9].
antifungal activity. It was collected from the Ralamandal
forest area of Indore, (M.P.) India. Determination of MIC (Maximum Inhibitory

Extract Preparation Broth. In this method, various concentration of
Mother (Distil water) Extract: Leaf of plant was taken. S.xanthocarpum extract was tested against C.albicans in
Wash with distilled water and blot dried, kept in sun light PDB media. All the test tubes were incubated in a shaking
for 2-3 days. Dry leaf was macerate with distilled water in incubator at 30°C.  Reading  was  recorded  after 24hr,
a blender for 10 minutes to make the paste. It was filter 48hr, 72hr and 96hr in spectrophotometer or calorimeter
with double layer muslin cloth. The extract was centrifuge [10].
at 4000 rpm for 15 minute. The supernatant was filter and
the prepared mother extract was stored at 4°C. RESULT AND DISCUSSION

Hexanic Extract: Leaf sample was taken (washed & dried). The antifungal activity of Solanum xanthocarpum
Powder was prepared from the sample. Powder was (Kantkari) against Aspergillus niger and Candida
dissolved in organic solvent. Preparation was kept in dark albicans was assessed (tested) on the basis of Agar
for 48 hours. After filtration supernatant was taken. Well-diffusion method in PDA media and Growth
Transferred to the dark bottle, Organic extract was stored inhibition  in PDB   media   with   Distil  water  and
at 4°C in dark bottle. Hexanic extract  of  Solanum   xanthocarpum  leaf.

Media: Potato dextrose agar (PDA) and potato dextrose xanthocarpum leaf against Aspergillus  niger  and
broth (PDB) media were used. PDA was used for well Candida albicans are summarized in tables 1-4 and
diffusion method and PDB was used for MIC method. presented by figures 1.

and PDB (100 ml) was prepared. PDA was poured into

Well Diffusion: The susceptibility of fungus, A.niger and

Concentration): MIC was checked in Potato Dextrose

Results of  antifungal  activity  of  Solanum

Fig1. Graphical representation of antifungal activity of Solanum xanthocarpum extract on Candida albicans in PDB
Media. P.C.-Positive control,N.C.-Negative control, Conc. - Concentration
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Table 1: Antifungal activity of Solanum xanthocarpum extract on Aspergillus niger by Agar well diffusion method.

Name of Name of Solvent Conc. Used Volume Zone of Diameter
S.no. plant species fungus species used (mg/ml) used (ul) inhibition (P/A) (mm)

1 P.C.(fluconazole) A.niger Distilled water 125 50 Present 5
2 N.C. A.niger Hexane Pure 50 Absent None
3 N.C. A.niger Distilled water Pure 50 Absent None
4 S. xanthocarpum (mother extract) A.niger Distilled water 100 50 Absent None
5 S. xanthocarpum A.niger Hexane 100 50 Absent None

P.C.-Positive control, N.C.-Negative control, Conc. - Concentration

Table 2: Antifungal activity of Solanum xanthocarpum extract on Candida albicans by Agar well diffusion method.

Name of Name of Solvent Conc. Used Volume Zone of Diameter
S.no. plant species fungus species used (mg/ml) used (ul) inhibition (P/A) (mm)

1 P.C.(fluconazole) C.albicans Distilled water 125 50 Present 6.5
2 N.C. C.albicans Hexane Pure 50 Absent None
3 N.C. C.albicans Distilled water Pure 50 Absent None
4 S.xanthocarpum (mother extract) C.albicans Distilled water 100 50 Absent None
5 S.xanthocarpum C.albicans Hexane 100 50 Present 2.5

P.C.-Positive control, N.C.-Negative control, Conc.- Concentration

Table 3: Selection of plant extracts showing highest antifungal activity.

Name of Name of Solvent Conc. used Volume Zone of Diameter
S.no. plant species fungus species used (mg/mi) used (ul) inhibition (P/A) (mm)

1 P.C.(fluconazole) C.albicans Distilled water 125 50 Present 6.5
2 N.C. C.albicans Hexane Pure 50 Absent None
3 S.xanthocarpum C.albicans Hexane 100 50 Present 2.5
4 S.xanthocarpum C.albicans Hexane 200 50 Present 3
5 S.xanthocarpum C.albicans Hexane 300 50 Present 4
6 S.xanthocarpum C.albicans Hexane 400 50 Present 4.5
7 S.xanthocarpum C.albicans Hexane 500 50 Present 6

P.C.-Positive control, N.C.-Negative control, Conc.- Concentration

Table 4: Growth inhibition indifferent concentration of extract in Potato Dextrose broth.

O.D. (in 600 nm)
------------------------------------------------------------------------------

S.no. Sample Concentration of plant extract (mg/ml) 24 hrs. 48hrs. 72hrs.  96hrs.

1 Blank (control) Media only 00 00 00  00
2 P.C. Media & strain 1.073 1.291 1.395 1.491
3 N.C. Media, A.A.(Fluconazole) &C.albicans 0.266 0.312 0.375 0.457
4 S.xanthocarpum 100 0.781 0.820 0.625 0.591
5 S.xanthocarpum 200 0.602 0.760 0.601 0.529
6 S.xanthocarpum 300 0.501 0.628 0.545 0.498
7 S.xanthocarpum 400 0.398 0.519 0.476 0.327
8 S.xanthocarpum 500 0.242 0.445 0.401 0.276

P.C.-Positive control, N.C.-Negative control, Conc. - Concentration

Agar Well-Diffusion Method in PDA Media: Distil water The  Hexan  extract  of   Solanum   xanthocarpum
(Mother) extract of Solanum xanthocarpum was not was effective against Candida albicans but not on
effective against the Aspergillus niger and Candida Aspergillus niger. On comparison, it was observed that
albicans. The inhibitions zones were not observed in the antifungal activity of Solanum xanthocarpum on
experimental plates like the positive control, which contain Candida  albicans  was  present  in  organic  extract of
fluconazole prepared in distil water. Diameter of zone leaf  but  not  in  distil  water  extract  of  leaf. The
present in positive control of Aspergillusniger is 5 mm inhibition zone of 2.5 mm was seen in organic (hexan)
and in Candida albicans is 6.5mm. extract.
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Selection of Plant Extracts Showing Highest Antifungal 3. d'Enfert, C. and B. Hube, 2007. Candida: Comparative
Activity (Qualitative Analysis): In Qualitative analysis of and Functional Genomics. MCaister Academic Press,
antifungal activity of Solanum xanthocarpum, on pp: 5.
increasing concentration of plant extract, diameter of 4. Mahesh, B. and S. Satish, 2008. Antimicrobial
inhibition zone were also found to be increased and it Activity of Some Important Medicinal Plant against
shows maximum diameter (6 mm) in 500 mg/ml Plant and Human Pathogens.World Journal of
concentration (Table-3). Agricultural Sciences, 4: 839-843.

Growth Inhibition in Potato Dextrose Broth Media Studies on anti-diarrheal activity of
Method: S. xanthocarpum extracted with hexane is only calotropisgigantea R. Br. in experimental animals.
effective against the C.albicans. So in broth media Journal of Pharmacy  and  Pharmaceutical Sciences,
hexanic extract of plant is used to check the antifungal 7: 70-75.
activity. More concentrated extract of S. xanthocarpum is 6. Mann, A., V. Yahaya, A. Banso and F. John, 2008.
more effective against C.albicans. Extract is more Phytochemical and antimicrobial activity of
effective in 500 mg/ml and less effective in 100 mg/ml Terminaliaavicennioides extracts against some
conc. The O.D. for 24, 48, 72 and 96 hrs respectively were bacteria pathogens associated with patients suffering
estimated for different concentration of extract has been from complicated respiratory tract diseases. Journal
summarized in Table-4. of Medicinal Plants Research, 2: 094-097.

Solanum xanthocarpum (Solanaceae) (SX) is an 7. Ibrahim, D. and H. Osman, 1997.Antimicrobial activity
important  medicinal  herb  in   Ayurvedic  medicine of  Cassia  alata from Malaysia. J. Ethnopharmacol.
having different phytochemical and pharmacological 45: 151-156.
activities. Various studies indicated that Solanum 8. Maheshwari,  V.L.,    H.M.   Kotkar,    P.S.   Mendki,
xanthocarpum possesses antiasthmatic, hypoglycemic, S. Sadan, S. Jha and S.M. Upasani, 2002.
hepatoprotective,  antibacterial  and  insect   repellent Antimicrobial and pesticidal activity of partially
properties [11, 12]. Various traditional claims like purified flavonoids of Annonasquamosa.Pest
immunomodulation, anti-inflammatory, antiallergic, Management Science, 58: 33-37
antianaphylactic and antitumor effects of the plant still 9. Satish, S.,  D.C. Mohana, M.P. Ranhavendra  and
remain to be validated scientifically [13]. It has been K.A. Raveesha, 2007. Antifungal activity of some
reported that Solanumnigrum is a rich source of one of plant extracts against important seed borne
plants most dreaded toxins solanine and its potential has pathogens of Aspergillus sp. J. of Agricultural
been demonstrated as a reservoir of antioxidants having Technology, 3: 109-119
hepatoprotective, anti-tumor, cytostatic, anti-convulsant, 10. Duraipandiyan, V., M. Ayynanar and S. Igancimuthu,
anti-ulcerogenic, antifungal and anti-inflammatory effects 2006. Antimicrobial activity of some ethnomedicinal
[11].  Like this  we can say Solanum xanthocarpum has plants used by paliyartribe from Tamil Nadu, India.
got intense antifungal activity. Haxen extract of Solanum BMC Comp. Att. Med., 6:35-41
xanthocarpum leaf showed good antifungal activity 11. Atanu, F.O., U.G. Ebiloma1 and E.I. Ajayi, 2010.
against the Candida albicans in solid and broth media. Pharmacological  aspects  of  Solanumnigrum Linn.
Thus, the results of present investigation support the 6: 001-007
view of above mentioned authors. 12. Giannetti, A.  de  A.M., A.R.   Pin,   N.A.S. Pietro,
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