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I. Introduction 

The herbal medication is more popular as it tackles health problems, is economical, less toxic, with reduced 

adverse effects and long duration drug effectiveness. The use of natural products with therapeutic properties is 

as ancient as human civilization and for a long time, mineral, plant and animal products were the main resources 

of drugs [1]. Natural products have proven to be the richest source of medicinal compounds. The key advantage 

of natural products over synthetic compounds is their greater chemical diversity [2]. World health organization 

(WHO) has estimated that, atleast 80 % of the world population rely on traditional systems of medicine for their 

primary health needs, these are largely plant based and are the local heritage with global importance [3]. The 

problem of multidrug resistance (MDR) resides on the fact that the current arsenal of antibiotics has been largely 

designed on limited chemical scaffolds with only few innovations since the 1980s, leaving an opportunity for 

pathogens to develop and spread antibiotic resistance mechanisms worldwide [4, 5]. These negative health 

trends call for a renewed interest in infectious disease in the medical and public health communities and 

renewed strategies on treatment and prevention. Proposed solutions are outlined as a multi-pronged approach 

that includes: prevention, improved monitoring; and the development of new treatments. It is this last solution 

that would encompass the development of new antimicrobials [6]. The pharmacotherapy of microbial diseases is 

ongoing from past long years, but it still deserves a great research interest. In fact, microbial infections remain 

the major cause of morbidity, with a definite incidence in mortality. Several dozen antimicrobial agents have 

been introduced in the therapy of infectious diseases. In certain therapeutic areas, the productivity is higher: 

78% of antibacterial are natural products or have been derived from, or inspired by, a natural product. These 

numbers are not surprising if it is assumed that natural products evolved for self-defense. "The alarming decline 

in the number of new chemical entities in the past decade, from an average of 30 or so to as few as 17, has 

correlated with" decreased interest in natural products drug discovery. The trend is not surprising in as much as 

natural products have been proven sources of drugs [7]. In the present investigation, plants used in folk medicine 

to treat skin diseases were identified [8, 9, 10, 11] and their respective extracts were tested for antimicrobial 

activity. The fifteen plants selected were   Aloe vera Linn , Acacia farnesiana Willd.,  Andrographis paniculata 

Ness, Boerhaavia diffusa Linn, Capparis grandis Linn., Crotalaria juncea Linn., Cassia fistula Linn., Cassia 

tora Linn., Euphorbia hirta Linn., Evolvulus alsinoides Linn., Ficus benghalensis Linn., Ficus racemosa Roxb., 

Lawsonia inermis Linn., Lepidogothis cristata Linn., Nerium odorum Mill against dermatophytes: Trichophyton 

rubrum ATCC 28188 (Tr), Trichophyton mentagrophytes ATCC 9533 (Tm), Epidermophyton floccosum ATCC 

44685 (Ef), Bacteria: Staphylococcus aureus ATCC 25923 (Sa), Streptococcus pyogenes ATCC 19617 (Sp), 

Yeast: Candida albicans ATCC 10231 (Ca). Thus, such studies add value and provide scientific information to 

continually validate the potential of the plant known as ethnomedicine.  

 

II. Materials and Methods 

Drugs and chemicals: DMSO (Fischer chemicals), Sabouraud Dextrose Agar, SDA (Oxoid chemicals) media 

for fungi, Nutrient agar, NA media for bacteria, Griseofulvin (97%, Acros organics), Ketaconazole, 

Abstract: This study is aimed to determine the in vitro antimicrobial activity of plant extracts from 

Gulbarga region of Karnataka, India against dermatophytes, yeast and bacteria. Fifteen plants were 

selected on the basis of literature survey of traditional and folk medicine for microbial infections. The 

plants were collected and extracted each separately with 95% ethanol under cold conditions. The 

phytochemicals were qualitatively and quantitatively determined. By agar dilution method the MIC values 

were obtained of ethanolic extracts derived from the 15 plants that exhibited anti-microbial activity ranging 

between 2-0.25 mg/ml. MIC values for the Aloe vera, Boerhaavia diffusa and Lawsonia inermis found to be  

active against Streptococccus pyogens and Staphylococcus aureus with MIC of 0.25 mg/ml. Among above 

three except Aloe vera was not active against Staphylococcus aureus at 0.5 mg/ml. 

Key words: antimicrobial activity, dermatophytes, bacteria, yeast, medicinal plants 

 

 

 

 

Keywords: WWW; component; formatting; style; styling; insert (Minimum 5 to 8 key words) 



K Manjulatha et al.,  American International Journal of Research in Formal, Applied & Natural Sciences,  8(1), September-November, 2014, 

pp. 63-67 

AIJRFANS 14- 446; © 2014, AIJRFANS All Rights Reserved                                                                                                               Page 64 

ciprofloxacin, Gentamycin, Folin–Ciocalteu’s phenol reagent analytical grade chemicals were purchased from 

Hi-Media and Merck, India.  

Collection of plant material and preparation of extracts: Aloe vera Linn (ariel), Acacia farnesiana Willd 

(leaves, fruits),  Andrographis paniculata Ness (ariel), Boerhaavia diffusa Linn (ariel), Capparis grandis Linn 

(leaves), Crotalaria juncea Linn. (seeds), Cassia fistula Linn.(flowers), Cassia tora Linn.(leaves), Euphorbia 

hirta Linn. (ariel), Evolvulus alsinoides Linn. (ariel), Ficus benghalensis Linn.(bark), Ficus racemosa Roxb. 

(bark), Lawsonia inermis Linn. (leaves), Lepidogothis cristata Linn.(ariel), Nerium odorum Mill (flowers) were 

collected in and around Gulbarga University, Gulbarga. Plants were authenticated at Herbarium, Department of 

Botany, Gulbarga University, Gulbarga (Table 1). The collected plants were immediately sprayed with alcohol 

to cease the enzymatic degradation of secondary metabolites.  They were chipped into small fragments, into 

several sections and enable early drying and advantages or reduction in bulk.  After shade drying the material 

was powdered. The shade-dried materials mentioned in above were individually extracted by cold extraction 

with 95 % ethanol. The extracts were concentrated to dryness in a flash evaporator (Buchii) under reduced 

pressure and controlled temperature (35-40C).  The respective extracts from different plants were preserved at 

4 C and used for furthur studies (Table 1).   

Phytochemical screening: The qualitative analysis of different class of phytochemicals in the above obtained 

plant extracts was carried out as described by Harbone [12] (Table 2).  

Determination of Total phenolic content: Total polyphenolic content was determined according to the method 

described by Singleton VL et al. [13]. An aliquot (10 µl) of each extract was mixed with 1 ml of dd H2O and 

100 µl of Folin–Ciocalteu’s phenol reagent. Later 300 µl of 20% Na2CO3 solution were added to the mixture 

followed, by incubating at room temperature in the dark for 2 h and 30 min. The absorbance against a blank was 

measured at 735 nm using UV–Vis spectrophotometer. Gallic acid was used to prepare a standard curve. The 

results were expressed as mg gallic acid equivalents (GAE)/g extract (dw) (Table 2).  

Determination of Total flavonoid contents: Total flavonoid content was determined according to the method 

of Dewanto V et al [14] . An aliquot (20 µl) of each extract was mixed with 500 μl of dd H2O water and 30 μl of 

5% NaNO2 solution. After proper mixing and 10 min incubation, 60 μl of 10% AlCl3 solution was added. 

Subsequently, 350 μl of 1 M NaOH and 40 μl of ddH2O were added to make the final volume 1 ml. Samples 

were further incubated for 15 min at room temperature and the absorbance of the samples was measured at 510 

nm against blank. Quercetin was used as standard reference. The results were expressed as mg quercetin 

equivalents (CE)/g extract (dw) (Table 2). 

Determination of antimicrobial actitvity: Preparation of inoculums: In preparation of fungi stock 

suspension, the filamentous fungi were grown on Sabouraud Dextrose Agar (SDA) slants at 28°C for 10 days 

for dermatophytes and 48 h for yeast. The spores were collected using sterile doubled distilled water and 

homogenized and grown on SDA at 28C, then gently agitated with the tip of a sterile cotton swab to create a 

suspension of 10
4 

spores/ml of fungi. In the preparation of bacterial stock suspension, the mother culture was 

streaked on nutrient agar medium to obtain isolated colonies. After incubation at 37°C for 24 h, 4 or 5 pure 

colonies were selected with an inoculating needle and transferred to a tube of sterile Mueller-Hinton broth and 

vortexed thoroughly. The bacterial suspension was equal to the 0.5 McFarland standards. These cell suspensions 

were diluted with sterile MHB to provide final cell counts of about 10
4
 CFU/ml.  

Minimum inhibitory concentration (MIC) by agar dilution method: The lowest concentration of extract 

inhibiting growth of test microorganisms indicated by no growth/ activity of microorganism was defined as the 

minimum inhibition concentration (MIC), showing no visible fungal/ bacterial growth after incubation time and 

performed following agar dilution method [15].   Stock solution of 20 mg/ml was prepared by dissolving 200 

mg of extract in 10 ml dimethyl sulfoxide (DMSO). Dilutions varying from 10 to 0.0195 mg/ml were prepared 

from 5 ml of stock solution by doubling dilutions with successive 5 ml aliquots of purified water. From these 

above dilutions 1 ml was pipette out into 9 ml of sterilized media temperature held at 50C, then gently inverted 

to mix without introducing air bubble and the dilutions of ten-fold with final concentrations ranging from 1 – 

0.0019 µg/ml. Each plate was dried under laminar flow for 5-10 minutes with lid open if media is not 

inoculated. Each plate was inoculated with 5 μl of suspension containing 10
4 

CFU/ml of bacteria and 10
4 

spore/ml of fungi. From each fungi or bacteria, working suspension of 20 l aliquot is pipetted onto the agar 

surface of each petri-dish compartment and plates were left to absorb the dermatophyte spore or bacteria 

respectivley. Dermatophytes were incubated at 28C for minimum of 4 days (until growth is seen on control 

plates, sufficient organism concentration), 48 h for yeast and 37 C for 24 h for bacteria. After incubation period 

first plate in dilution series to exhibit no growth (negative) was considered as the MIC value and the presence of 

colonial growth of microorganism recorded as growth (positive).  The negative controls included solvent control 

series of plates using dilutions of DMSO (without extract) to check solvent interference. The positive controls 

included in the assay Ketaconazole against yeast, Griseofulvin against actinomycetes and Ciprofloxacin, 

Gentamycin against bacteria with concentration ranging 0.0002 to 0.1 mg/ml (along with media and their MIC 

values recorded against microorganisms in present study (Table 3).  
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Statistical analysis: The results of the spectrophotometric analysis were expressed as Mean ± S.D upon three 

independent analyses. All values have been expressed as mean  S.D.  Statistical significance was determined 

by using ANOVA followed by Dunnet test.  

III. Results and discussions  

The plant material on extraction with 95% ethanol under cold conditions yielded 17 different extracts as follows 

Aloe vera  ariel ethaonolic extract (AvAE), Acacia farnesiana leaves ethanolic extract (AfLE), Acacia 

farnesiana seeds ethanolic extract (AfSE), Acacia farnesiana pericarp of fruit ethanolic extract (AfPE),  

Andrographis paniculata ariel ethanolic extract (ApAE), Boerhaavia diffusa ariel ethanolic extract (BdAE), 

Capparis grandis leaves ethanoloic extract (CgLE), Crotalaria juncea seeds ethanolic extract (CjSE), Cassia 

fistula flowers ethanolic extract (CfFE), Cassia tora  leaves ethanolic extract (CtLE), Euphorbia hirta ariel 

(EhAE), Evolvulus alsinoides ariel ethanolic extract (EaAE), Ficus benghalensis bark  ethanolic extract (FbBE), 

Ficus racemosa bark ethanolic extract (FrBE), Lawsonia inermis leaves ethanolic extract (LiLE), Lepidogothis 

cristata ariel ethanolic extract (LcAE), Nerium odorum flowers ethanolic extract (NoFE). These extracts were 

screened for qualitative phytochemical screening (table 2). The quantitative estimation of total phenolic content 

of each plant extract was evaluated using  Folin-Ciocalteu method is presented in Table 2. The content of 

phenolics was significantly different between the plants; it ranged from 18 – 143 mg GAE/g dry material. Least 

in FbBE with 18.78±1.92 mg GAE/g dry material and highest in  BdAE 143.29±0.78  mg GAE/g dry material. 

Total flavonoid contents ranged from 3.08 -91.94 mg/g. Least in FbBE with 3.08±2.01 mg QE/g dry material 

and highest in  BdAE 91.94±0.92 mg QE/g dry material. Since, the method of extraction followed for all the 

plants was by using 95% ethanol under cold conditions the variation in polyphenolic and flavonoid content is 

not due to extraction  and may be due to individual plant’s phytochemical concentration. The ability of 

medicinal plants extracts to inhibit the growth of selected yeast, bacterial and actinomycetes strains was 

evaluated by agar dilution method.  DMSO did not show any inhibition at all concentrations of agar dilution. 

The standard drugs undertaken as control found MIC of Standard ketaconozole against yeast C albicans was 

found active at <3.91 g/ml, active against actinomycetes T rubrum at <0.04 g/ml, against T mentagrophytes at 

5 g/ml and against E floccosum at 10 g/ml. The MIC of standard greisufulvin against T rubrum at 1.25 g/ml, 

against T mentagrophytes and E floccosum at 20 g/ml.  The standard drugs ciprofloxacin and Gentamycin 

aginst S aureus and S pyogens found MIC inhibition < 3.91 µg/ml. It was found that ethanolic extract of AfSE 

and AfPE exhibited MIC at 0.5 mg/ml against S auerus, S pyogens and E floccussum whereas AfLE inhibited 

with MIC at 0.5 mg/ml against S aureus.  AfSE and AfPE inhibited against C albicans, T rubrum and T 

mentagrophytes with MIC at 1 mg/ml whereas AfLE with MIC at 2 mg/ml. ApAE  inhibited against C albicans 

and S aureus with MIC at 0.5 mg/ml, against E floccussum with MIC at 1 mg/ml and against T rubrum and T 

mentagrophytes with MIC at 2 mg/ml. AvAE inhibited against S pyogens with MIC at 0.25 mg/ml, against S 

aureus with MIC at 0.5 mg/ml,   against T rubrum, T mentagrophytes and E floccussum  with MIC at 1 mg/ml 

and against C albicans with MIC at 2 mg/ml. 

Table-1: 15 different plants selected for bioactivity study, with their voucher no. part used, sample code, 

nature & colour of extract. 
Sl. 

No. 

Plant Family Voucher 

No. 

Part of plant sample 

code 

Extract colour and 

nature 

1.  Acacia farnesiana Fabaceae HGUG-242 Leaf AfLE Greenish gummy 

2.  Acacia farnesiana Fabaceae HGUG-242 Seed AfSE Brownish gummy 

3.  Acacia farnesiana Fabaceae HGUG-242 Pericarp of 

fruit 

AfPE Brownish syrupy  

4.  Andrographis 

paniculata  

Acanthaceaea HGUG-268 Ariel ApAE Greenish gummy 

5.  Aloe vera Xanthorrhoece
ae 

HGUG-547 Ariel AvAE Greenish gummy 

6.  Boerhaavia diffusa Nyctaginaceae HGUG-599 Ariel BdAE Greenish gummy 

7.  Cassia tora Fabaceae HGUG-223 Leaves CtLE Greenish gummy 

8.  Crotalaria juncea Fabaceae HGUG-460 Seeds CjSE Brownish gummy 

9.  Cassia fistula Fabaceae HGUG-211 Flowers CfFE Yellowish gummy 

10.  Euphorbia hirta Euphorbiaceae HGUG-186 Ariel EhAE Greenish gummy 

11.  Evolvulus alsinoides Convolvulacea

e  

HGUG-155 Ariel EaAE Greenish gummy 

12.  Ficus benghalensis Moraceae  HGUG-586 Bark FbBE Brownish  semisolid 

13.  Ficus glomerata Moraceae  HGUG-585 Bark FgBE Brownish semisolid 

14.  Lepidogothis cristata Acanthaceaea HGUG-554 Ariel LcAE Greenish gummy 

15.  Lawsonia inermis Lythraceae HGUG-554 Leaves LiLE Greenish gummy 

16.  Nerium indicum Apocynaceae HGUG-28 Flower NiFE Reddish gummy 

17.  Capparis grandis Capparaceae HGUG-124 Leaves CgLE Greenish gummy 

 

BdAE inhibited against S auerus and S pyogens with MIC at 0.25 mg/ml, against E floccussum with MIC 0.5 

mg/ml and against C albicans, T rubrum and T mentagrophytes with MIC at 1 mg/ml. CtLE inhibited against C 
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albicans and S pyogens with MIC at 1 mg/ml and against S auerus, T rubrum, T mentagrophytes and E 

floccussum  with MIC at 2 mg/ml. CjSE exhibited inhibition against S auerus and S pyogens with MIC at 0.5 

CfFE found inhibition against all six microorganisms under study with single concentration of MIC at 1 mg/ml. 

mg/ml, against E floccussum  with MIC at 1 mg/ml and against C albicans, T rubrum and T mentagrophytes with  

MIC at 2 mg/ml. 

Table-2:  Phytochemical Tests Of 17 Different Plants Extracts For Plant Secondary Metabolites 
S no. 

Sample 

Qualitative determination Secondary metabolites Quantitative determination 

St      Ak      Flv Ph Gly Sap Flavonoid Content 

mg GAE/g d.w. 

Phenolics Content 

mg QE/g d.w. 

1.  AfLE + + + + + - 36.23±1.23 97.89±2.77 

2.  AfSE + + + + + - 12.84±1.98 59.67±1.81 

3.  AfPE + + + + + - 22.51±2.01 41.98±3.11 

4.  ApAE + + + + + + 58.63±2.99 101.91±2.12 

5.  AvAE + + + + + - 88.58±1.01 119.76±1.76 

6.  BdAE + + + + + + 91.94±0.92 143.29±0.78 

7.  CtLE + + + + + - 19.32±1.92 74.59±3.17 

8.  CjSE + + + + + - 15.59±0.67 56.31±2.56 

9.  CfFE + + + + + + 28.35±0.56 47.45±2.39 

10.  EhAE + + - + + + 15.67±0.78 35.68±0.19 

11.  EaAE + + + + + - 14.33±2.39 23.09±1.48 

12.  FbBE + + + + + - 3.08±2.01 18.78±1.92 

13.  FgBE + + + + + - 12.93±1.88 24.23±1.63 

14.  LcAE + + + + + - 33.29±2.13 96.47±2.87 

15.  LiLE + + + + + - 66.54±1.37 102.03±2.55 

16.  NiFE + + + + + - 27.55±1.88 43.83±2.39 

17.  CgLE + + + + + + 5.81±0.56 56.07±2.91 

Note Steroids – St; Alkaloids- Ak; Flavonoids- Flv; Phenolics – Ph; Glycosides- Gly; Saponins – Sap; + represents positive (presence); - 
represents negative (absent). 

Two plant extracts EhAE and EaAE exihibited same MIC against C albicans, S auerus, S pyogens and E 

floccussum at 1 mg/ml and  against T rubrum and T mentagrophytes with MIC at 2 mg/ml. FbBE  exhibited 

inhibition against S auerus and S pyogens with MIC at 1 mg/ml and against C albicans, T rubrum, T 

mentagrophytes and E floccussum  with MIC at 2 mg/ml. FgBE exhibited inhibition against S pyogens, T 

rubrum, T mentagrophytes and E floccussum with MIC at 0.5  mg/ml and against C albicans and S aureus MIC 

at 1 mg/ml.  LcAE exhibited inhibition against S auerus with MIC at 0.5 mg/ml, against C albicans, S pyogens 

and E floccussum MIC at 1 mg/ml and against T rubrum and T mentagrophytes with MIC at 2 mg/ml. LiLE 

exihibited inhibition against S auerus and S pyogens with MIC at 0.25 mg/ml,  against C albicans  with MIC at 

0.5  mg/ml, and against T rubrum, T mentagrophytes and E floccussum with  MIC at 1 mg/ml.  NiFE exihibited 

inhibition against S pyogens and E floccussum MIC at 0.5  mg/ml and against  C albicans, S aureus, T rubrum 

and T mentagrophytes with MIC at 1 mg/ml. CgLE exihibited inhibition against C albicans MIC at 1 mg/ml, 

against S auerus, S pyogens, T rubrum, T mentagrophytes and E floccussum with MIC at 2 mg/ml.  

It was found that among 17 extracts from 15 plants selected exhibited inhibition against all six microorganisms 

(one yeast, 2 bacteria and 3 actinomycetes) with  inhibition MIC with least at 0.25 mg/ml to highest of 2 mg/ml 

concentration. Thus, in present study, Boerhaavia diffusa ariel ethanolic extract and Lawsonia inermis leaves 

ethanolic extract found to be active against S aureus and S pyogens whereas Aloe vera  ariel ethaonolic extract 

only against S aureus at MIC  0.25 mg/ml. Comparisons with pertinent data indicate that in study on 

antimicrobial activity, the most diverse results can be obtained. Plant extracts have shown inhibitory effect on 

the growth of the microorganism studied, although of distinct forms. Multiple classes of antimicrobial products 

including phenolic acids and polyphenols [16], flavonoids [17] have been described.  Some of the simplest 

bioactive phytochemicals consist of a single substituted phenolic ring. The common herbs tarragon and thyme 

both contain caffeic acid, which is effective against viruses, bacteria and fungi.  

These phytoconstituents have been contributing directly or indirectly in the prevention of pathogenesis and 

deterioration of plant defense whereas the ability of plant extract to kill or inhibit the growth of microorganisms is 

at interest for the development of antimicrobial agent. The antimicrobial properties of medicinal plants has been 

explained by the chemical association of active substances; and the phytoconstituents present in the plant crude 

extract shall be acting actively to inhibit the growth of bacteria to higher extent than the dermatophytes and yeast. 

IV. Conclusion   

In search of antimicrobial agents from plants from Gulbarga area, 15 different plants were selected and collected 

and 17 crude extracts were prepared using ethanol under cold conditions. These were screened for 

phytochemicals qualitatively and found presence of phenolics and flavonoids and quantiatatively also found 

highest concentration of phenolics and flavonoids in Boerhaaavia diffusa aerial parts. The antimicrobial 

screening against six microorganisms were recorded as MIC by agar dilution method and found to range 

between 0.25 mg/ml to 2 mg/ml.   The MIC’s of the extracts show that Boerhaavia diffusa, Lawsonia inermis 

and Aloe vera are with least MIC at 0.25 mg/ml with the lowest concentration evaluated across the board. Most 
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of the plant extracts evaluated have MIC’s of ± 1 mg/ml (Table 3). Fungi unlike bacteria are eukaryotic cells 

which are more complex to be inhibited; therefore the MIC for bacteria is usually lower compared to fungal [18, 

19]. Towards the fungal, the final concentration of extract was increased because the extract showed inhibitory 

effect at final concentration at 2 mg/ml. In general, the results revealed significant antibacterial activity of the 

studied medicinal plants, which could be a potential source of new antimicrobial agents. It is therefore further 

research with respect to the nature and the number of the active antimicrobial principles involved in each plant 

extract need to be studied in detail.  

Table 3 Antimicrobial Activity by agar dilution method of 17 Different Plants Extracts against six 

different microorganisms. 
S no. 

Sample 
MIC values in mg/ml of microorganisms 

Ca Sa Sp Tr Tm Ef 

1.  AfLE 2000 500 1000 2000 2000 1000 

2.  AfSE 1000 500 500 1000 1000 500 

3.  AfPE 1000 500 500 1000 1000 500 

4.  ApAE 500 500 2000 2000 2000 1000 

5.  AvAE 2000 500 250 1000 1000 1000 

6.  BdAE 1000 250 250 1000 1000 500 

7.  CtLE 1000 2000 1000 2000 2000 2000 

8.  CjSE 2000 500 500 2000 2000 1000 

9.  CfFE 1000 1000 1000 1000 1000 1000 

10.  EhAE 1000 1000 1000 2000 2000 1000 

11.  EaAE 1000 1000 1000 2000 2000 1000 

12.  FbBE 2000 1000 1000 2000 2000 2000 

13.  FgBE 1000 1000 500 500 500 500 

14.  LcAE 1000 500 1000 2000 2000 1000 

15.  LiLE 500 250 250 1000 1000 1000 

16.  NiFE 1000 1000 500 1000 1000 500 

17.  CgLE 1000 2000 2000 2000 2000 2000 

18.  Ketaconazole <3.91 µg/ml - - 0.04 µg/ml 5 µg/ml 10 µg/ml 

19.  Griseofulvin - - - 1.25 µg/ml 20 µg/ml 20 µg/ml 

20.  Ciprofloxacin - <3.91 µg/ml <3.91 µg/ml - - - 

21.  Gentamycin - <3.91 µg/ml <3.91 µg/ml - - - 

Note : Trichophyton rubrum  (Tr), Trichophyton mentagrophytes (Tm), Epidermophyton floccosum (Ef), Staphylococcus aureus (Sa), 
Streptococcus pyogenes (Sp), Candida albicans (Ca).  
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