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Introduction 
Fungal diseases represent a critical problem to 
health and they are one of the main causes of 
morbidity and mortality worldwide (CSIR. 1998). 
Human infections, particularly those involving the 
skin and mucosal surfaces, constitute a serious 
problem, especially in tropical and subtropical 
developing countries (Portillo A. et al., 2001). 
Dermatophytoses are one of the most frequent 
skin diseases of human, pets and livestock (Tsang 
P. et al., 1996). Pathogenic fungi, dermatophytes, 
have the ability to invade keratinized tissues of 
animals and humans and cause a disease, 
dermatophytosis, which is the commonest human 
contagious fungal disease (Esquenazi D. et al., 
2004; Sidat MM. et al., 2006).  The disease is widely 
distributed all over the world with various degrees 
and more common in men than in women. There 
are three genera of fungi that cause 
dermatophytosis. They are Epidermophyton, 
Trichophyton and Candida spp. Contagiousness 
among animal communities, high cost of 
treatment, difficulty of control and the public 
health consequences explain their great importance 
(Chermette R. et al., 2008). Different treatments 
have been recommended to control 
dermatophytes. A few antifungal agents are 
available and licensed for use in veterinary practice 
or human being treatment.  
 
Large number of antifungal agents using in current 
day treatments against pathogenic microorganisms 
are constantly developing resistance to these 
agents (Al-Bari M.A. et al., 2006). Many of the 
available antifungal drugs have undesirable side 
effects or very toxic, produce recurrence, show 
drug-drug interactions or lead to the development  

 
of resistance, some shows ineffectiveness 
(Muschietti L. et al., 2005) and have become 
therefore less successful in therapeutic strategies. 
Increasing use of chemical antimicrobials have 
created a situation leading to an ecological 
imbalance and enrichment of multiple multi-
resistant pathogenic microorganisms. Therefore, 
there is a need for the discovery of new safer and 
highly effective antifungal agents that would 
overcome these disadvantages. Herbal medicines 
used in traditional folk remedies may help to 
overcome the growing problem of resistance to 
antifungal drugs and their relative toxicity. Herbal 
medicines are in great demand in the developed 
countries primarily for their cost effectiveness and 
no side effects. Plant extracts are likely to provide 
a valuable source of new medicinal agents and are 
used traditionally to treat a number of infectious 
diseases including those caused by bacteria, fungi, 
protozoa and viruses (Soylu E.M. et al., 2005; 
Yoshida M. et al., 2005; Nejad B.S. and Deokule 
S.S., 2009). A number of reports are available in 
vitro and in vivo efficacy of plant extract against 
plant and human pathogens causing fungal 
infections (Natarajan V. et al., 2003). In the present 
study, the medicinal plants were selected based on 
their common uses in Indian traditional systems of 
medicine (Chopra R.N., 1958; Kirtikar K.R. and 
Basu B.D., 1968; Nadkarani K.M., 1982; Satavat 
G.V. and Gupta A.K. 1987; Nadkarani K.M., 
1989; Chopra R.N. et al., 1992; Ahmad I. et al., 
1998). Keeping in view, an attempt has been made 
to evaluate whether the Indian indigenous plants 
have any antimicrobial activity against clinical 
fungal isolates. So the present investigation 
evaluates the in vitro antifungal activity of crude 
extracts of twenty medicinal plants against three 

Abstract: The aim of the study was to evaluate the antifungal activity of methanol extracts of twenty plant 
species used in traditional Indian medicine against the clinically isolated fungi. The plants were selected on 
the basis of their reported ethnobotanical uses. The studies on plants of South Indian medicinal plants 
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twenty plants used in this study acts as a good source of antibiotics against various fungal pathogens tested 
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clinical fungal isolates. The zone of inhibition, 
MIC and MFC are also recorded. 
 

Materials and Methods  
Plant Materials  
Twenty different medicinal plants free from 
diseases were collected from the regions of 
Visakhapatnam, Andhra Pradesh, South India. The 
plant parts were cleaned of residual soil and air-
dried at room temperature. 
 
Preparation of plant extracts 
The collected plant materials were dried with 
active ventilation at ambient temperature (25±1ºC) 
and chopped into small pieces, shade dried and 
coarsely powdered in Willy mill. The coarsely 
powdered material weighed and extracted with 
Methanol using a soxhlet apparatus for five to six 
hours at temperature not exceeding the boiling 
point of the solvent. For each 100 grams of dry 
material 2 litres of solvent was used. The extracted 
solvents were concentrated under reduced 
pressure (in vacuo at 40°c) using a rotary 
evaporator. The residue obtained were designated 
as crude extracts and stored in a freezer at -20°c 
until assayed. 
 
Fungal isolation and maintenance 
Swab samples from patients were taken by gently 
rubbing a sterile cotton swab over the infected 
area and were incubated in saboured dextrose agar 
for primary isolation of the pathogens. These 
plates were then aerobically incubated for 24-72 h 
at 30°C in B.O.D. incubator for fungal species 
isolation. When growth was appeared on cultured 
plates, fungal pathogens were identified on the 
basis of carbohydrate assimilation or fermentation, 
their macroscopic and microscopic morphologic 
features after growth on specialized media. Moulds 
are identified primarily on the basis of their 
macroscopic and microscopic morphologic 
features. Newer chromogenic method that couple 
for the presumptive identification of yeasts and 
moulds from clinical specimens. All isolated 
pathogens were compared with MTCC standard 
strains like Trichophyton mentagrophytes (MTCC 
7687), Epidermophyton floccosum (MTCC No. 613) 
and Candida albicans (MTCC No. 227) respectively. 
 
Isolated clinical strains of fungi Trichophyton 
mentagrophytes, Epidermophyton floccosum and Candida 
albicans were taken for this study. The selected 
isolates were grown on sabouraud dextrose agar 
(SDA). Twenty-one-day old culture of 
dermatophytic fungi was scraped with a sterile 
scalpel and macerated with sterile distilled water. 
The suspension was adjusted 
spectrophotometrically to an absorbance of 0.600 
at 450 nm. The strains were maintained on 
sabouraud dextrose agar slants and the cultures 

were kept under refrigerated conditions and were 
sub cultured at every 15 days. 
 
Assay for antifungal activity 
Fungal inoculums were prepared from overnight 
grown cultures (24 h) in peptone water (HiMedia, 
Mumbai, India), and the turbidity was adjusted 
equivalent to 0.5 McFarland units (equivalent to 
1.5 X 105 or 106 CFU/ml). Flucanozole (10μg/ml) 
was taken as the positive control for antifungal 
activity. The DMSO was taken as negative control 
to determine possible inhibitory activity of the 
dilutant extract. The susceptibilities of the isolated 
pathogens were determined by using agar well 
diffusion method. 20ml of sabouraud dextrose 
agar (SDA) was taken into sterile universal bottles 
and these were then inoculated with 0.2ml of 
overnight culture of the test organism, mixed 
gently and poured into sterile petridishes. After 
setting wells of 6mm was punctured with the help 
of a sterilized cork borer into the pre-solidified 
sabouraud dextrose agar plates containing the test 
organism. Using the micropipette, 40 µl of each 
extract was poured into the different wells of the 
inoculated plates. Standard antifungal was used as 
positive control and fungal plates was incubated at 
37oCfor 72 h. The diameter of zone of inhibition 
was measured. Each experiment was done in 
triplicate and mean values were taken. Antifungal 
activity was measured by the diameter (mm) of the 
clear inhibitory zone formed around the well. 
 
Determination of Minimum Inhibitory 
Concentration (MIC) and Minimum 
fungicidal concentration (MFC) 
The minimum inhibitory concentration (MIC) of 
different extracts was determined by microdilution 
method using serially diluted (2 folds) plant extract 
according to the National Committee for Clinical 
Laboratory Standards (NCCLS) (National 
Committee for Clinical Laboratory Standards, 
2000). Equal volume of each extract and peptone 
broth were mixed in test tubes. Specifically, 0.1ml 
of standardized inoculums (1-2 ×105 cfu/ml) was 
added in each tube. The tube was incubated 
aerobically at 37ºC for 24 to 48hours. Two control 
tubes were maintained for each test batch, these 
included antifungal control (tube containing 
extract and growth media without inoculums) and 
organism control (tube containing the growth 
medium, saline and the inoculums). The lowest 
concentration (highest dilution) of the extract that 
produced no visible fungal growth (no turbidity) 
when compared with the control tube was 
regarded as MIC. However, the MFC was 
determined by sub culturing the test dilution on to 
SDA medium and incubated further for 72 h, 
(Rubio, L.A. et al., 2005). The highest dilution that 
yielded no fungal colony on the solid medium was 
taken as MFC.  
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Table 1: List of plant names 
Plant Name Common Name Family Part used 

Acacia catechu Kat or cacho Fabaceae Bark 
Bacopa monnieri Water hyssop, Neetibrahmi, Sambareni Plantaginaceae Whole Plant 
Bauhinia purpurea Devakanchanam, Camels foot tree Leguminosae Bark 
Camellia sinensis Tea plant Theaceae Leaf 
Caralluma adscendens  Kundatikommulu Asclepiadaceae Aerial Parts 
Catharanathus roseus Periwinkle, Billaganneru Apocynaceae Aerial Parts 
Cinnamomum zeylanicum Cinnamon, Dalchina Lauraceae Bark 
Cissus quadrangularis   Nalleru Vitaceae  Aerial Parts 
Curcuma longa Turmeric Zingiberaceae Rhizome 
Gymnema sylvestre Podapatri Apocynaceae Whole Plant 
Symplocos racemosa Lodhra Symplocaceae Bark 
Mentha arvensis Pudina Lamiaceae Leaf 
Mucuna gigantean Enugu dulagondi, Elephant cow itch Fabaceae Leaf 
Ocimum sanctum Tulasi Lamiaceae Aerial Parts 
Punica granatum Pomegranate Lythraceae Peel 
Rosmarinus officinalis Rosemary Lamiaceae Aerial Parts 
Senna alexandrina Senna Fabaceae Leaf 
Vitex negundo Vavili, Nirgundi Lamiaceae Leaf 
Vitis vinifera Grape vine Vitaceae Seeds 
Withania somnifera Ashwagandha Solanaceae Root 

 
Table 2:  Antifungal activity of different concentrations of plant extracts on Trichophyton mentagrophytes 

Plant Name 
zone of inhibition in mm 

MIC mg/ml MFC /100ml 
500mg/ml 250mg/ml 100mg/ml 

Acacia catechu 14 12 9 100±1 0.01 
Bacopa monnieri 18 14 10 100±0.5 0.01 
Bauhinia purpurea 13 11 10 90±1.05 0.00625 
Camellia sinensis 15 12 11 100±0.5 0.01 
Caralluma adscendens  19 15 12 90±0.50 0.00625 
Catharanathus roseus 24 21 18 25±1.5 0.00312 
Cinnamomum zeylanicum 19 18 15 75±1.10 0.00625 
Cissus quadrangularis   19 15 10 100±0.5 0.01 
Curcuma longa 13 12 11 90± 0.5 0.01 
Gymnema sylvestre 15 11 11 90±1 0.01 
Symplocos racemosa 17 13 9 85±2 0.00625 
Mentha arvensis 15 11 10 100±2 0.01 
Mucuna gigantea 10 9 8 100±2.5 0.01 
Ocimum sanctum 17 17 15 85±2.00 0.00625 
Punica granatum 15 14 13 75±1.50 0.00625 
Rosmarinus officinalis 11 9 8 100±1.15 0.01 
Senna alexandrina 14 12 10 75±2.25 0.00625 
Vitex negundo 9 8 8 100±2.00 0.01 
Vitis vinifera 17 13 8 100±1.50 0.01 
Withania somnifera 14 15 12 75±0.15 0.00625 
Std. (Flucanazole) 37 10μg/ml 

6mm borer size 
 
Table 3: Antifungal activity of different concentrations of plant extracts on Epidermophyton floccosum 

Plant Name 
zone of inhibition in mm 

MIC mg/ml MFC /100ml 
500mg/ml 250mg/ml 100mg/ml 

Acacia catechu 17 15 10 90±1 0.01 
Bacopa monnieri 11 9 10 90±0.5 0.01 
Bauhinia purpurea 15 11 11 75±1.05 0.00625 
Camellia sinensis 13 10 10 100±0.5 0.01 
Caralluma adscendens  11 13 10 90±0.50 0.00625 
Catharanathus roseus 25 20 21 25±1.5 0.00312 
Cinnamomum zeylanicum 15 11 12 90±1.10 0.00625 
Cissus quadrangularis   11 09 8 100±0.5 0.01 
Curcuma longa 16 13 11 90±0.5 0.01 
Gymnema sylvestre 14 11 9 100±1 0.01 
Symplocos racemosa 15 14 11 85±2 0.00625 
Mentha arvensis 12 11 11 85±2 0.01 
Mucuna gigantea 10 9 8 100±2.5 0.01 
Ocimum sanctum 12 11 7 85±2.00 0.00625 
Punica granatum 19 16 18 75±1.50 0.00625 
Rosmarinus officinalis 12 13 11 100±1.15 0.01 
Senna alexandrina 16 14 12 75±2.25 0.00625 
Vitex negundo 9 9 7 100±2.00 0.01 
Vitis vinifera 14 15 10 100±1.50 0.01 
Withania somnifera 11 10 9 75±0.15 0.00625 
Std. (Flucanazole) 37 10μg/ml 

6mm borer size 
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Table 4: Antifungal activity of different concentrations of plant extracts on Candida albicans 

Plant Name 
zone of inhibition in mm 

MIC mg/ml MFC /100ml 
500mg/ml 250mg/ml 100mg/ml 

Acacia catechu 25 21 16 50±1 0.00625 
Bacopa monnieri 13 11 11 90±0.5 0.01 
Bauhinia purpurea 9 7 8 100±1.05 0.00625 
Camellia sinensis 16 11 11 100±0.5 0.01 
Caralluma adscendens  18 15 12 90±0.50 0.00625 
Catharanathus roseus 28 27 18 50±1.5 0.00312 
Cinnamomum zeylanicum 17 12 8 100±1.10 0.01 
Cissus quadrangularis   21 17 10 100±0.5 0.01 
Curcuma longa 16 13 11 90±0.5 0.01 
Gymnema sylvestre 17 15 11 100±1 0.01 
Symplocos racemosa 21 17 11 75±2 0.00625 
Mentha arvensis 13 9 7 100±2 0.01 
Mucuna gigantea 18 13 10 100±2.5 0.01 
Ocimum sanctum 23 19 10 100±2.00 0.00625 
Punica granatum 25 19 15 75±1.50 0.00625 
Rosmarinus officinalis 13 11 7 100±1.15 0.01 
Senna alexandrina 18 13 10 85±2.25 0.00625 
Vitex negundo 19 16 8 100±2.00 0.01 
Vitis vinifera 21 18 8 100±1.50 0.01 
Withania somnifera 17 12 10 85±0.15 0.01 
Std. (Flucanazole) 37 10μg/ml 

6mm borer size 
 

Results 
In the present study the methanol extracts of 
twenty medicinal plants were screened against 
three fungal isolates. The details of the plants 
along with their family name, common name, part 
used have been listed in Table 1.  
 
The antifungal activity of different plant extracts 
has been listed in Table 2, 3 and 4.  Catharanthus 
roseus and Punica granatum revealed significant 
antifungal activity against all tested organisms. Our 
study revealed all chosen medicinal plant exhibited 
moderate to good antifungal activity against fungi 
studied. Out of selected medicinal plants C.roseus 
exhibited good antifungal activity. 
 
In our study the percent activity i.e the total 
antifungal potency of studied plants extracts was 
evaluated with varying concentrations ranging 
from 10μg/ml to 500mg/ml. The effective MFC 
(25μg/ml) was observed with methanol extract of 
C.roseus against all the studied clinical isolates. The 
potency of the extract based on the zone of 
inhibition, was compared with standard 
commercial available antibiotic such as Flucanzole 
at (10 μg/ml) observed that the antifungal activity 
of crude extracts was less than those of the 
standard drug. 
 

Discussion  
Treatment used for the control and management 
of fungal infections resulting in emerging 
mutations and spread of resistant organisms. Many 
organisms acquire several resistance mechanisms; 
making them multi-drug-resistant (MDR) 
(Kenneth VIR, 2009). Therefore, the rapid 
propagation in antibiotic resistance and the 
increasing interest in natural products have placed 
medicinal plants in the front lights as a reliable  

 
 
source for the discovery of active anti-microbial 
agents and possibly even novel classes of 
antibiotics (Schultes RE, 1960).  
 
In the present study significant antifungal activity 
was exhibited by the extract of C.roseus against 
T.mentagrophytes, E.floccosum and C.albicans. Although 
numerous studies have in the past, focused on 
antimicrobial activity of different plants but very 
few studies have been focused on the antimicrobial 
activity of this medicinal plant against clinical 
isolates. According to Wankhede S.B. et al., 2013, 
the methanol leaf extract of Catharanthus roseus, 
Nerium oleander and Tabernemontana divaricata 
showed activity against C.albicans ATCC 90028. In 
another study, the root extract of Withania somnifera 
(Ashwagandha) was also found to be very effective 
against Candida albicans (Haradeep Kaur et al.,). Rai 
M.K. and Upadhyay S. 1998, Extracts of leaves 
and stems of Catharanthus roseus showed good 
efficacy against T.mentagrophytes. Water extract of 
stem of C.roseus showed highest antifungal activity 
(77.72%) whereas water extract of leaves reported 
40.12per cent antifungal activity. In another study, 
the leaf extracts of Catharanthus roseus were most 
active against the fungal cultures of Trichophyton 
rubrum, T.mentagrophytes, Microsporum gypseum and 
Candida albicans. Water and methanolic extracts of 
all plant parts were least effective against all fungi, 
but bound flavonoids of leaves and stem extracts 
showed good efficacy against all the four test fungi 
(Seema Bhadauria and Padma Kumar, 2011). To a 
large extent, the chronological age of the plant, 
percentage humidity of the harvested material, 
situation and time of harvest, solvent used and the 
method of extraction were possible sources of 
variation for the bioactivity of the extracts (Felix 
MT, 1982; Eloff JN, 1998; Nimri LF. et al., 1999). 

http://www.ijbio.com/


Phani Kumari Uddandapu et al., International Journal of Bioassays 5.5 (2016): 4573-4578 

www.ijbio.com          4577 
 

The results of our research highlights, the fact that 
the organic solvent extracts exhibited greater 
antimicrobial activity because the antimicrobial 
principles were either polar or non-polar and they 
were extracted only through the organic solvent 
medium (Mohanasundari C. et al., 2007; Britto JS, 
2001). So the present observation suggests that the 
organic solvent extraction was suitable to verify 
the antimicrobial properties of medicinal plants 
which are also supported by many other 
investigators (Krishna KT. et al., 1997; Singh I and 
Singh VP, 2000; Natarajan E. et al., 2003; 
Natarajan D. et al., 2005). Apart from the studies 
earlier, the uses of C.roseus, P. granatum, O.sanctum 
and W.somnifera in the Indian traditional system of 
medicine to treat various diseases were justified by 
our study. 
 

Conclusion 
The present investigation reported that the 
medicinal plants used to study possess 
antimicrobial activity against the three clinical 
fungi which were used. These findings can form 
the basis for further studies of toxicity testing, 
isolate active compounds, elucidate the structures, 
and also evaluate them against wider range of 
resistant fungal strains with the goal to find new 
therapeutic principles. 
 

References 
1. Ahmad I, Mehmood Z, Mohammad F. Screening 

of some Indian medicinal plants for their 
antimicrobial properties. Journal of 
Ethnopharmacology, 62, 1998, 183–193.  
 

2. Al-Bari MA, Sayeed MA, Rahman MS, Mossadik 
MA. Characterization and antimicrobial activities of 
a phenolic acid derivative produced by 
Streptomyces bangladeshiensis a novel species 
collected in Bangladesh. Res J Med Sci., 1, 2006, 
77-81. 
 

3. Britto JS: Comparative antibacterial activity study 
of Solanum incanum L. Journal Swamy Botany 
Club, 18, 2001, 81-82. 
 

4. Chermette R, Ferreiro L, Guillot J. 
Dermatophytoses in animals. Mycopathologia, 166, 
2008, 385-405. 
 

5. Chopra RN, Nayer SI, Chopra IC. Glossary of 
Indian medicinal plants. 3. New Delhi: Council of 
scientific and Industrial Research; 1992. pp. 7–246. 
 

6. Chopra RN. Indigenous Drugs of India. 2. Dhur 
and Sons Private Limited., Calcutta. Revised and 
Enlarged by Chopra R N, Chopra, IC, Handa KL 
and Kapur LD. 1958. 
 

7. CSIR. Wealth of India, publications & information 
directory. New Delhi, India: CSIR; 1998; 164. 

8. Eloff JN: Which extractant should be used for the 
screening of antimicrobials components from 
plants? Journal of Ethnopharmacology, 60, 1998, 
1-8. 

 
9. Esquenazi D, Alviano CS, DeSouza W, Rozental S. 

The influence of surface carbohydrates during in 
vitro infection of mammalian cells by the 
dermatophyte Trichophyton rubrum. Res 
Microbiol , 155, 2004, 144 -153. 
 

10. Felix MT: Medical Microbiology. Churchill 
Livingstone (Publishers): London, UK; 1982.  
 

11. Hardeep Kaur, R.R. Goyal, Amit Bhattacharya, 
Renu Gupta, et al., Antifungal activity of Phyto-
extracts of Piper longum, Aloe vera, and Withania 
somnifera against human fungal opportunistic 
pathogen Candida albicans. DU Journal of 
Undergraduate Research and Innovation. 
 

12. Kenneth VIR: New antimicrobial agents for the 
treatment of bacterial infections in cancer patients. 
Hematological Oncology, 27, 2009, 107-114. 
 

13. Kirtikar KR, Basu BD. Indian medicinal plants. I. 
Allhabad, India: Lalit Mohan Basu publisher and 
distributor; 1968. 
 

14. Krishna KT, Ranjini CE, Sasidharan VK: 
Antibacterial and antifungal activity of secondary 
metabolites from some medicinal and other 
common plant species. Journal Life Sciences, 2, 
1997, 14-19. 
 

15. Mohanasundari C, Natarajan D, Srinivasan K, 
Umamaheswari SA, Ramachandran A: 
Antibacterial properties of Passiflora foetida L. –a 
common exotic medicinal plant. African Journal 
Biotechnology, 6(23), 2007, 2650-2653. 
 

16. Muschietti L, Derita M, Sülsen V, Muñoz J, Ferraro 
G, Zacchino S, Martino V. In vitro antifungal assay 
of traditional Argentine medicinal plants. J 
Ethnopharmacol, 102, 2005, 233-238. 
 

17. Nadkarani KM. Indian Material Medica. II. 
Mumbai: Popular Prakashan private limited; 1982. 
 

18. Nadkarani KM. Indian Material Medica. III. 
Mumbai: Popular Prakashan Private Limited; 1989. 
 

19. Natarajan D, Britto JS, Srinivasan K, Nagamurugan 
N, Mohanasundari C, Perumal G: Anti-bacterial 
activity of Euphorbia fusiformis- a rare medicinal 
herb. Journal of Ethnopharmacology, 102, 2005, 
123-126. 
 

20. Natarajan E, Senthilkumar S, Xavier FT, Kalaiselvi 
V: Antibacterial activities of leaf extracts of 
Alangium salviifolium. Journal Tropical Medicinal 
Plants, 4, 2003, 9-13. 
 

21. Natarajan V, Venugopal PV, Menon T. Effect of 
azadirachta indica (neem) on the growth pattern of 
dermatophytes. Indian J. Med. Microbiol., 21, 2003, 
98-10. 
 

22. Nejad BS, Deokule SS. Anti-dermatophytic activity 
of Drynaria quercifolia (L.). Jundishapur J. 
Microbiol., 2, 2009, 25-30. 
 

http://www.ijbio.com/


Phani Kumari Uddandapu et al., International Journal of Bioassays 5.5 (2016): 4573-4578 

www.ijbio.com          4578 
 

23. Nimri LF, Meqdam MM, Alkofahi A: Antibacterial 
activity of Jordanian medicinal plants. 
Pharmaceutical Biology, 37(3), 1999, 196-201. 
 

24. Portillo A, Vila R, Freixa B, Adzet T, Canigueral S. 
Antifungal activity of Paraguayan plants used in 
traditional medicine. J Ethnopharmacol, 76, 2001, 
93-98. 
 

25. Rai MK and Upadhyay S. Screening of medicinal 
plants of Chindwaradistrict against T.mentagrophytes. 
A causal organism of Tinea pedis. Hindustan 
Antibiotic Bulletin, 30, 1998, 33-36. 
 

26. Rubio, L. A.; Pedrosa, M. M.; Perez, A.; Cuadrado, 
C.; Burbano, C.; Muzquiz, M. Ileal digestibility of 
defatted soybean, lupin and chickpea seed meals in 
cannulated Iberian pigs: II. Fatty acids and 
carbohydrates. J. Sci. Food Agric., 85 (8), 2005, 
1322-1328. 
 

27. Satavat GV, Gupta AK. Medicinal plants of 
India. II. New Delhi: ICMR; 1987. 
 

28. Savita Bajrang Wankhede, Madhushree Madhumita 
Routh, Sandeep Balsingh Rajput, Sankuny Mohan 
Karuppayil. Antifungal properties of selected plants 
of Apocynaceae family against the human fungal 
pathogen Candida albicans.  International Current 
Pharmaceutical Journal, 2(7), 2013, 122-125. 
 

29. Schultes RE: Tapping our heritage of 
ethnobotanical lore. Economic Botany, 14, 1960, 
257-262.  
 

30. Seema Bhadauria and Padma Kumar. In Vitro 
Antimycotic Activity of Some Medicinal Plants 
Against Human Pathogenic Dermatophytes.  

Indian Journal of Fundamental and Applied Life 
Sciences, 1(2), 2011, 1-10. 
 

31. Sidat MM, Correia D, Buene TP. Tinea capitis 
among rural school children of the district of 
Magude, in Maputo province, Mozambique. 
Mycoses, 49, 2006, 480- 483. 
 

32. Singh I, Singh VP: Antifungal properties of 
aqueous and organic solution extracts of seed 
plants against Aspergillus flavus and A. niger. 
Phytomorphol., 50, 2000, 151-157. 
 

33. Soylu EM, Tok FM, Soylu S, Kaya AD, Evrendilek 
GA. Antifungal activities of essential oils on post-
harvest disease agent Penicillium digitatum. Pak. J. 
Biol. Sci., 8, 2005, 25-29. 
 

34. Tsang P, Hopkins T, Jimenez-Lucho V. Deep 
dermatophytosis caused by Trichophyton rubrum 
in a patient with AID, Vol. 34, No. 6, 1996, 1090-
1091. 
 

35. Yoshida M, Fuchigami M, Nagao T, Okabe H, 
Matsunaga K, Takata J, Karube Y, Tsuchihashi R, 
Kinjo J, Mihashi K, Fujioka T. Antiproliferative 
constituents from Umbelliferae plants VII. Active 
triterpenes and rosmarinic acid from Centella 

asiatica. Biol. Pharmacol. Bull., 28, 2005, 173-175. 
 

 
 
 
 
 
 
 
 
 

Source of support: Nil 
Conflict of interest: None Declared 

Cite this article as:  
Phani Kumari Uddandapu, K. Chandrasekhara 
Naidu, Y. Venkateswar Rao. In vitro anti-fungal 
activity of few medicinal plants of Visakhapatnam 
region against clinically isolated dermatophytes 
International Journal of Bioassays 5.5 (2016): 4573-
4578. 

http://www.ijbio.com/

