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Summary 

 
The Antifungal activity of the ethanol extract of Chlorophyta Spirogyra was evaluated at 
two different concentrations by the diffusion method. The ethanol extract of the 
Chlorophyta Spirogyra  shows antifungal activity at varied levels in Yeasts (Candida 
albicans, C. parapsilosis) and Dermatophytes (Trichophyton rubru, T. mentagrophytes). 
The yeast Candida albicans was found to be more active and C. parapsilosis was found 
to be less active in inhibition zone. Dermatophytes    Trichophyton rubrum and T. 
mentagrophytes also shows Antifungal activity. T. mentagrophytes was found to be more 
active than reference inhibition zone. 
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Introduction 

 
Marine medicine represents one of the most important fields of marine medicine all over 
the world. To promote the proper use of marine medicine and to determine their potential 
as sources for new drugs, it is essential to study medicinal bacteria. Over the past 20 
years, there has been an increased interest in the investigation of natural materials as 
sources of new antifungal agents. Different extracts from marine medicinal bacteria have 
been tested to identify the source of the therapeutic effects. As a result some natural 
products have been approved as new antifungal drugs, but there is still an urgent need to 
identify novel substances that are active towards pathogens with high resistance. 
Recently, multiple drug resistance has developed due to indiscriminate use of commercial 
antifungal drugs commonly used in the treatment of fungal infectious diseases making it 
a global growing-problem. Isolation of antifungal agents less susceptible to regular 
antifungal and recovery of increasing resistant isolates during antifungal therapy is rising 
throughout the world which highlights the need for new principles. Natural products, a 
new source of antifungal agents shows possibly novel mechanisms of action.  
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Contrary to the synthetic drugs, antifungal of marine bacteria origin are not associated 
with many side effects and have an enormous therapeutic potential to heal many 
infectious diseases. For example, vincristine (an antitumor drug), digitalis (a heart 
regulator), and ephedrine (a bronchodilator used to decrease respiratory congestion) were 
all originally discovered through research on marine bacteria. This paper reports to study 
the antifungal activity of Indian marine bacteria, Chlorophyta Spirogyra  against an array 
of human pathogens. The ethanol extract of the Chlorophyta Spirogyra  was evaluated for 
the potential antifungal property. The selection of this plant for evaluation was based on 
its traditional usage. The marine bacteria posseses high content of active compound by 
HPLC methods and the Antifungal activity of the crude ethanol extract of Chlorophyta 
Spirogyra  was evaluated at two different concentrations by the diffusion method.   
 

Materials and Methods 
Marine bacteria  
Chlorophyta Spirogyra  marine bacteria were collected in marine water from Konkan, 
Maharashtra, India. The dried marine bacteria were homogenized to fine powder and 
further subjected to extraction. 
 
Crude Extraction 
The crude ethanol extract was obtained by extracting 15gm of dried powder in 150 ml 
ethanol and was kept on a rotary shaker for 24hrs. The extract was filtered, centrifuged at 
5000rpm for 15 min and was dried under reduced pressure. The yield obtained for 
ethanol extract was 40.10% with respect to the initial dry material. The extract was stored 
at 5ºC in airtight bottles. 
 
HPLC spectrum of ethanol extract of Chlorophyta Spirogyra  
 
HPLC was applied for testing the presence of number of organic compounds available of 
ethanol extract of Chlorophyta Spirogyra  One of the major organic component with 
51.670%  and 7.053 retention time may have antifungal activity. 
Method 
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Antifungal investigation 
Antifungal activity of Chlorophyta Spirogyra  extract was tested by the agar diffusion 
method described in European Pharmacopoeia .Minimum inhibitory concentration 
(MIC) was determined using the serial two-fold broth dilution method described by 
Pepeljnjak et al. . For the agar diffusion method, 25 ± 2 mL of sterile and melted SGA at 
45–50°C was inoculated with 1 mL of approximately 1to5 x 106 CFU mL–1 of yeast cells 
or conidia and mycelial structures of dermatophytes in sterile physiological saline in Petri 
dishes (9cm). Inoculum density was measured with McFarland’s standard solution of 
freshly prepared barium sulfate in sterile water; density of 0.01% BaCl2 in 1% H2SO4 
solution equals approximately 3 x 108 cells mL–1 . After drying SGA at room temperature 
for a maximum of 30 minutes, holes of 6 mm in diameter were made with stainless steel 
cylinders and filled (60 µL) with the ethanol extract. One experiment was done in a Petri 
dish for one fungal strain. Plates were then incubated at +4°C for 1 hour and at 25 ± 2°C 
for 48hrs for yeasts and 7 days for dermatophytes. After the incubation period, inhibition 
zones were measured and expressed in mm. Minimum inhibitory concentartion (MIC) 
and minimum fungicidal concentration (MFC) were determined using the serial broth 
dilution method described by Pepeljnjak et al. . MIC was determined by the broth two-
fold macro dilution method in Sabouraud 2% glucose broth starting with 50% (V/V) of 
the fluid extract or essential oil. MIC is defined as the lowest concentration of extract or 
essential oil that allows no more than 20% growth of the fungi, visualized as a reduced 
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number of colonies after removing the loop with approx. 10 µL of each dilution on SGA 
and incubation at 25 ±2°C for 72 hrs for yeasts and 7 days for dermatophytes. MFC is 
defined as the lowest concentration of the extract that completely inhibited the growth of 
fungi. 
 

Results and Conclusions 
  

In the Chlorophyta Spirogyra  sample studied, HPLC was applied for testing the presence 
of number of organic compounds available of ethanol extract Chlorophyta Spirogyra . 
Antifungal activity is shown in Tables I and II. It shows antifungal activity against all the 
species of dermatophytes investigated, with inhibition zones from 16 to 17 mm. The 
largest inhibition zone was observed against T. mentagrophytes (25 mm). The ethanol 
extract Chlorophyta Spirogyra  of extract had a well-balanced antifungal effect on the 
fungi species Candida albicans, C. parapsilosis with an inhibition zone of 16 to 17 mm. 
The ethanol extract Chlorophyta Spirogyra of extract shows antifungal activity against all 
species of dermatophytes studied, with inhibition zones of 17 mm Trichophyton rubrum 
and 25 mm (Trichophyton mentagrophytes), All the fungi investigated are sensitive to the 
ethanol extract Chlorophyta Spirogyra . inhibition of the growth of fungi was observed 
both on the surface and in the depth of the agar during the experiment when the ethanol 
extract Chlorophyta Spirogyra  was dropped into the hole (60 µL) of the Petri dish: 
concentration of the ethanol extract Chlorophyta Spirogyra  aerosol in the Petri dish was 
0.9 µL cm–3, with an incubation temperature of 25±2°C. Data on minimum inhibitory 
concentrations and mimimum fungicidal concentrations for the ethanol extract 
Chlorophyta Spirogyra. 
The antifungal activity of the ethanol extract Chlorophyta Spirogyra  was testes invitro. 
Yeasts Candida albicans, C. parapsilosis and Dermatocytes Trichophyton rubrum, T. 
mentagrophytes showed more potent antifungal activity. . The extract inhibited the 
growth of Yeasts and dermatophytes in lower concentrations than the extract itself. 
 
Table I. Antifungal activity of anise ethanol extract Chlorophyta Spirogyra by the 
diffusion method 

 
                                                                                Inhibition Zone (mm)* 

                                      Fungi                                Reference substance     ethanol extract 
         
Yeasts                     Candida albicans                              18 mm                         17 mm 
                                   
                                C. parapsilosis                                  18 mm                         16 mm 
 
Dermatophytes      Trichophyton rubrum                        21 mm                        17 mm 
                        
                                T. mentagrophytes                             24 mm                        25 mm 
 
a: Nistatin as reference substance (0.5 mg mL–1) for yeasts and ketoconazole for 
dermatophytes.b: GPA – growth promotion activity. c: AE – fungicidal influence of 
aerosol (0.7 µL cm–3). 
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Table II. Antifungal activity of anise ethanol extract Chlorophyta Spirogyra  by the  
dilution method 

 
                                                                                Inhibition Zone (mm)* 

                                      Fungi                               Reference substance       ethanol extract 
                                                                                   (µg mL–1)                         (%, v/v) 
                                                                          
                                                                            MICb               MFCc           MIC     MFC 
 
 
Yeasts                     Candida albicans                 0.5                  1                    18            23 
                                   
                                C. parapsilosis                     1                     2                    17            24 
                   
Dermatophytes      Trichophyton rubrum          0.25                0.5                  1.4            3 
                        
                                T. mentagrophytes               0.50                1                     8.0           17 
 
 
a Nistatin as reference antimycotic against yeasts tested and ketoconazole against 
dermatophytes tested. 
b MIC – minimum inhibitory concentration. 
c MFC – minimum fungicidal concentration. 
d Significantly different from fluid extract (p < 0.01). 
nt – not tested. 
 
 

References 
  

 1. Shahidi, G.H.; Karimi Nik, A. (2004). Antibacterial activity of some medicinal 
plants of Iran against Pseudomonas aeruginosa and P. fluorescens. Asian J. Plant Sci., 3, 
61-64. 
 2. Tortora, G.J.; Funke, B.R.; Case, C.L. (2001). Microbiology: an introduction. 
Benjamin Cummings, San Francisco, p.88. 
 3. Vlietinck, A.J.; Van Hoof, L.; Totte, J.; Lasure, A.; Vanden Berghe, D.; 
Rwangobo, P.C.; Mvukiyuniwami, J. (1995). Screening of hundred Rwandese medicinal 
plants for antimicrobial and antiviral properties. J. Ethnopharmacol., 46, 31-47. 
 4. Yoshida, T.; Chou, T.; Haba, K.; Okano, Y.; Shingu, T.; Miyamoto, K.; 
Koshiura, R.; Okuda, T. (1989). Camellin B and nobotanin I, macrocyclic ellagitanin 
dimmers and related dimmers, and their antitumor activity. Chem. Pharm. Bull., 37, 
3174-3176 
 5. Barbour, E.K.; Al Sharif, M.; Sagherian, V.K.; Habre, A.N.; Talhouk, R.S.; 
Talhouk, S.N.; (2004). Screening of selected indigenous plants of Lebanon for 
antimicrobial acitivity. J. Ethnopharmacol., 93, 1-7. 



Pharmacologyonline 3: 40-45 (2008)         Newsletter        Pokharkar et al. 
 

 45

 6. Cho, T.; Koshiur, R.; Miyamot, K.; Nitt, A.; Okud, T.; Yoshid, T.; (1990). 
Woodfordin C, a macro-ring hydrolyzable tannin dimer with antitumor activity, and 
accompanying dimers from Woodfordia fruticosa flowers. Chem. Pharm. Bull., 38, 1211-
1217. 
 7. Cragg, G.M.; Newman, D.J.; Snader, K.M.; (1997). Natural products in drug 
discovery and development. J. Nat. Prod., 60, 52-60. 
 8. El-Faky, F.K.; Attif, O.; Aboul Ela, M.; Gaanem, N.; (1995). Antimicrobial 
evaluation of extracts from some Yemeni plants. 
 Alexanderian J. Pharm. Sci., 9, 35-37. 
 9. Farnsworth, N.R.; Morris, R.W.; (1976). Higher plants: the sleeping giant of 
drug development. Am. J. Pharm., 48, 46-52. 
 10. Hamil, F.A.; Apio, S.; Mubiru, N.K.; Bukenya-Ziraba, R.; Mosango, M.; 
Maganyi, O.W.; Soejarto, D.D. (2003). Traditional herbal drugs of Southern Uganda, II: 
literature analysis and antimicrobial assays. J. Ethnopharmacol., 84, 57-78. 
 11. Machado, T.B.; Pinto, A.V.; Pinto, M.C.F.R.; Leal, I.C.R.; Silva, M.G.; 
Amaral, A.C.F.; Kuster, R.M.; Netto-dosSantos, K.R.; (2003). In vitro activity of 
Brazilian medicinal plants, naturally occurring naphthoquinones and their analogues, 
against methicillin-resistant Staphylococcus aureus. Int. J. Antimicrob., 21, 279-284. 
 12. Motsei, M.L.; Lindsey, K.L.; van Staden, J.; Jaeger, A.K.; (2003). Screening 
of traditionally used South African plants for antifungal activity against Candida 
albicans. J. Ethnopharmacol., 86, 235- 241. 
            13.Al-Dubai, A.S.; Al-Khulaidi, A.A.; (1996). Medical and aromatic plants of 
Yemen (in Arabic). Obadi Center for Studies and Publishing, Sana’a, Yemen. 
            14. Anjaria, J.; Parabia, M.; Dwivedi, S.; (2002). Ethnovet heritage Indian 
ethnoveterinary medicine – An Overview,; Pathik Enterprise, Ahmedabad (Gujarat), 
India. 

   


