
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.4, No.11, 2014 

 

38 

The Effect of Thyme and Peppermint Extracts on Some Species of 

Candida Yeast 
 

Hadi Alwan Mohammed Alsaidy¹, Ibtihal Qasim², Najim Abdala³ 

1, Department of Animal Resources. College of Agriculture University of Diyala 

E-mail:drh.alsaidy@yahoo. com 

2, Directorate of Diyala Health. Ministry of Health 

3, Dep. Of Biology.College of Education for Pure Sciences 

 

Abstract 

This study was conducted at College of Education (Pure Sciences), University of Diyala for the period from 

July/2010 until February/2011 to evaluate the inhibitory effects of extracts from thyme and peppermint against 

some species of Candida yeast. Alcoholic extract from Thyme at concentrations 100 and 20 mg/ml showed the 

highest inhibitory effects against Candida albicans, C. tropicalis, C. glabrata and C. krusie 100%, and the 

lowest inhibitory 75.53% for C.albicans. Alcoholic extract from Peppermint at 100 and 20 mg / mL in 

percentages 100% for yeast C.tropicalis,C.glabrata and the lowest 70.78% for C.albicans. where acetonic 

extract of thyme at concentrations 100 and 20 mg / ml in percentages 100% and 70.23% for C.krusie, then 

acetonic extract from peppermint at concentrations 100 and 20 mg / ml in percentage 100% for C.glabrata and 

59.30% for C.albiacns. acetonic extract from Thyme and peppermint at concentrations 100 mg / ml and 

antifungal Nystatin 50µ/ml showed the same effective inhibition against yeast C.krusie ,C.albicans and 

C.glabrata, hot water extract from thyme at concentrations 100 and 20 mg / mL in percentage 97.91% and 

67.50% for C.glabrata and C.tropicalis, Followed by hot water extract from Peppermint at concentrations 100 

and 20 mg / mL in percentage 96.59%, and 62.19% for C.krusie and C.tropicalis.At last the cold water extract 

from thyme at concentrations 100 and 20 mg / ml in percentage 94.31% and 59.55% for C.albicans and C.krusi, 

Followed by cold water extract from Peppermint at concentrations 100 and 20 mg / ml in percentages 92.22% 

and 55.95% respectively, compared to the control treatment 0.0. 
Keywords: Plants extracts, Yeasts and Antifungal  

 

INTRODUCTION  

Increased in recent years the importance of research on the frequency of fungal infections, attributable to the 

increasing number of patients in AIDS (Acquired Immunodeficiency), Syndrome, diabetes, pathogenesis of 

leukemia and tuberculosis (30), The Candidaisis diseases are considered an common opportunistic diseases in 

the world and it was resulting from infection from certain species of Candida genus, Including the oral infections 

and skin and systemic infections and genital urinary tract (42.53 ), Candida albicans Considered the president 

species of infection then other species such as C. krusie, C. tropicalis, C. dubliniensis and C. glabrata and other 

(54). The diagnosis of Candida species considered first step in treatment, it was observed that the yeasts C. 

krusie, C. glabrata, C. tropicalis and C. dubliniensis possesses high sensitivity to antifungal (49). At the present 

time many of the therapeutic lotions available to used to treat fungal diseases that develop slowly despite the 

lack of numbers compared to the lotions used to treat bacterial infections with the observation that most of the 

active substances included in these formulations are toxic when used at high concentrations, So limited use in the 

form of ointments skin surface (40) and for being possessed qualities of high toxicity to the liver, pancreas, so it 

requires to use antibiotics with natural sources (26,42) therefore, the possibility of extracting natural and anti 

materials was increased attention through the study of drugs for his close relationship the science botany and 

plant chemistry (15). The reasons for the trend towards medicinal plants is also free from industrial chemicals 

that cause side effects affecting the health of the patient, as well the scientific progress and industrial that 

provides methods and techniques are effective in keeping medicinal plants, with easy handling in different forms 

in the form of extracts sticky or tablets and pills dry led to increased orientation to the use of these plants (5).The 

plants are a repository for many of the active compounds, secondary metabolism compounds are simple 

installation and complex That's where some of them characteristics of anti-microorganisms in general, such as 

volatile oils and alkaloids and tannins and other (43) such as Nigella (Nigella sativa), thyme, garlic and other 

plants, what are containing the inhibitory effective materials of the fungi growth (4,16). The study aimed to:  

− Preparation of alcoholic and acetone and water extracts of thyme and Peppermint plants.  

− Qualitative assessment of the active compounds in the plant extracts.  

− Determine the effectiveness of inhibitory plant extracts against some types of yeasts. 

− Comparison of inhibitory efficacy of plant extracts with antifungal.  
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MATERIALS AND METHODS 

Plants used 

The thyme (Thymus vulgaris) leaves and peppermint (Mentha piperita) leaves and flowers of Labiatae 

(Lamiaceae). The leaves and flowers we dried at room temperature under air stream and then grinding samples 

were used in this study to get the powder required for Plant extracts. 

Plant extracts  

Four types of extracts of thyme and peppermint, a hot and cold water and alcohol and acetone, were prepared 

and used in this study.  

Cold water extracts 

Following the method of Parekh and Chanda (47) 10 g of the powdered samples in glass beaker with 100 ml of 

distilled water, put the flask in an incubator vibrators for 24 hours and at 37 m, then was nominated mix 

mediated medical gauze in glass tubes, have renounced quickly 5000 cycle / min for 10 minutes, was nominated 

was nominated output mediated filter paper, the filtrate is evaporated in an oven at a temperature 40 º C for dry 

powder extract and save that in a dark glass bottle and sealed in frozen (- 20 m º) until use. 

Hot water extract 

According to the method of El-fallal and El-kattan (27) 10 g of the powder plant material were mixed with 100 

ml of boiled distilled water, put glass beaker in the incubator vibrators in temperature of 28 Cº for 30 minutes, 

was nominated mix the use of medical gauze, distributed filtrate in glass tubes and have renounced at 3000 r / 

min for 10 minutes, collecting the filtrate in glass dishes (diameter 20 cm) of water and dry it in the oven at a 

temperature 40 º C until the water evaporates completely, to get a hot water extract powder, which saved the 

same way above. 

Alcoholic extracts 

Following the method of Shtayeh and Abo-Shdeib (56) 10 g of the powder plant materials were mixed with 100 

ml of 70% ethanol, put the mixture in the incubator vibrating at a temperature of 35 Cº for 24 hours, then was 

nominated mix using the medical gauze, distributed filtrate in glass pipes and quickly have renounced 3000 rev / 

min for 10 minutes, collecting the filtrate in glass dishes (diameter 20 cm), dry alcohol in the oven at a 

temperature 40 Cº, to get the alcoholic extract powder which saved the same way. 

Acetone extracts 

Following the method above replacement with ethanol, acetone. 

Concentrations used in the tests vital 

The microbial concentrations 20, 40 and 60, 80 and 100 mg / ml were prepared in melting 10 g of powder plant 

extract in 10 ml of distilled water, and using the law of general dilution C1V1 = C2V2 and was sterilized by 

using filters minute (0.22 Micro Metter). 

Antifungal effect on some species of genus Candida  

The effects of antifungal Nystatin, Ketocanazole and Flucanazole were studied in some species of Candida, To 

find the Minimal Inhibitory Concentration (MIC) and the Minimal Fungicidal Concentration (MFC) by using the 

Sabouraud Broth Medium in the dilution method, according to the method of Shadomy and others (51), as 

follows: - 

Preparation of inoculums 

The inoculums were  prepared at a rate of 10
5
 cells/ml from the implanted four species of Candida developing on 

the Sabouraud Dextrose Ager (SDA) medium, at the age of 24 hours 24 hours. 

Preparation of solutions antifungal  

Antifungal were prepared In the melting 0.01 g of the antifungal in100 ml from organic solvent Dimethyl 

Sulphoxide, Then prepared the dilutions required  

Preparation of the Minimum Inhibitory Concentration (MIC) and Minimum Lethal Concentration (MFC) 

The original concentration of the anti-fungal 100 mcg / ml were prepared , And after that prepared a series of 

concentrations of multiplexed antifungal 0.05-50 µg / ml, In preparation a 12 tube each containing 2 ml of 

Sabouraud Sucrose Broth(SSB), 2 ml of anti original was added to the first tube to get concentration of 50 µg / 

ml, and the other concentration were prepared by multiplexed dilution method, with a tube of positive control 

(without antifungal) and a tube of negative control (without inoculums). Tubes were Inoculated with 0.05 ml 

from the suspended isolation , and incubated at 30 Cº for 48 hours, tubes are mixed, It was observed the 

growth compared with the control tube, MIC values are represent the lowest concentration, who does not 

appear growth . MFC value were determined by implanting 0.01 ml of each tubes that did not appear growth and 

control tubes, And planted on the SDA medium free antifungal, then incubated at 30 C° for 48 hours, 

and examined after the emergence of growth in the control tube. The MFC Values represent the lowest 

concentration anti-fungal, which gives a negative result after secondary implantation. 

Cytotoxicity of extracts of thyme and peppermint 

The toxic cellular of thyme and peppermint extracts were estimated by the method of Xin-Guo and Ursella (59), 

0.8 ml of extract was putting in a sterilized test tube with 0.2 ml of human red blood cells, to become the final 
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volume 1 ml, the tube was shaking for 30 minutes and incubated at 37 Cº, and the tube Renouncing centrally in 

a Universal Centrifuge for 5 minutes at a rate of 1000 r / min, it the blood decomposition was observed, 

the treatment of control (test tube containing blood only) was used to note the differences in the decomposition 

of the blood. 

The percentage of extracts of thyme and peppermint 

The percentages of plant extracts were estimating by the method of Al-Balany (6) 

% Extract = weight / weight of the powder × 100 

Qualitative detection extracts of thyme and peppermint 

The qualitative detection was conducted to identify the essential chemical components or active compounds in 

the extracts, including: 

Detection of alkaloids 

Alkaloids were detected by using the detector Marx and the detector Mayer, by the the method of Harborn (32). 

Detection of tannins 

Detecting lead acetate 

The solution were preparing by melting 1g of lead acetate in 100 ml of distilled water, and added a few drops of 

the solution into a test tube containing 0.5 ml of extract, the emergence of white sediment gel textures were 

indicating to the presence of tannins (3). 

Detect ferric chloride  

Several drops of 1% ferric chloride were added to a test tube containing 0.5 ml of the plant extract. The 

appearance of a bluish green color were indicating to the presence of tannins (2). 

Detection of saponins 

1 - The aqueous solution of the powder plants was prepared in the test tube, the test tube were shaking strongly, 

The appearance of dense foam for a long time indicating to the presence of saponins (32) 

2 - 3 ml of plant extract were added to 2 ml of 1% mercuric chloride (HgCl3), the appearance 

of white sediment indicating to the presence of saponins (10). 

Detection Glycosides 

 1 ml of the plant extract were putting in a test tube and added a 2 mL of reagent Benedict , and then 

transferred to a boiling water bath for 5 minutes, the appearance of red color indicates to a positive test (32). 

Detection of resins 

 1 g of dry vegetable powdered were mixing with 10 ml of 95% ethanol , the solution were leaving for 

one minute in a water bath (100 Cº), the solution was nominated and added a 10 ml of an aqueous solution of 4% 

hydrochloric acid , the appearance of turbidity indicates to the presence of resins (55). 

Detection of flavonoids  

 1 - detection of potassium hydroxide alcohol  

 2 ml of the plant extract were mixing with 1 ml of alcoholic potassium hydroxide, the appearance of yellow 

color indicates to the presence of flavonoids) 36). 

2 - Detection of flavonoids and flavonols  

1 ml of plant extract were melting in 1 ml of concentrated sulfuric acid, the appearance of a dark yellow color 

was indicating to positive detection (10). 

Detection of phenols  

 The detector of ferric chloride were preparing by melting 1 g of ferric chloride in 100 ml of distilled water. the 

filter paper was moisten in the plant extract, added drops of reagent Wohlen or ferric chloride to the filter paper, 

and the paper was exposing to ammonia vapor. The appearance of blue evidence indicates to phenols (2). 

Detection of coumarins  

 1 g of dry plant powder were mixing with 10 ml of 95% ethanol in a test tube and then the tube is covered in 

nomination paper moistened with a solution of 5% dilute sodium hydroxide and the tube were putting in a 

boiling water bath for a few minutes. The appearance of greenish-yellow color when exposed the filter paper to 

the ultra violet (UV) indicates to the presence of coumarin (32). 

Detection Fuocoumarins  

 1 ml of 10% alcoholic potassium hydroxide were adding to 1 ml of the plant extract, the appearance of yellow 

or greenish-yellow indicates to the Fuocoumarins (32).  

Detection Triterpenoids  

 1 ml of concentrated sulfuric acid were adding to 1 ml of chloroform, and then the resulting solution was added 

to 2 ml of the plant extract. The appearance of red or purple indicates to the existence of triterpenoids (32). 

Detection of volatile oils 

 Following the method of Harborn (32) The filter paper were satiated in 10 ml of filtrate extracts of thyme and 

peppermint and exposing to the source of ultra violet light, the appearance of a bright pink color indicates to the 

volatile oils. 
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PH measurement 

 PH was measured to the plant extracts after drying and solvent. 

The effectiveness of extracts of thyme and peppermint in inhibitory growth of Candida spp 

 It was ascertained that non-contamination of the plant extract by planting 0.01 ml of plant extacts in the SDA 

medium and incubated for 3-7 days, according to the method of El-Kady et al (28), the plant extracts were 

mixing with the SDA medium and coolant to 50 Cº in concentrations 20, 40, 60, 80 and 100 mg / ml and with 

two replicates each concentration, planting a disk (diameter 6 mm) from yeast colony developing in SDA 

medium for 7 days at the dish center, and two types of comparison were using, positive control which added to it 

anti fungal Nystatine at concentration 2 mg / ml at the SDA medium, and negative control without adding, all the 

dishes were planting in the same fungus, and incubated at the temperature of 28-30 Cº for a week, diameter of 

growing colonized was measured (orthogonal diameter rate), and the percentage of inhibition was calculated by 

using the following equation: 
                                               Diameter of fungi incomparing plates –diameter of fungi in treatment plates 

Inhibition percentage   = ────────────────────────────────────────────────    × 100        

                                                                                          Diameter of fungi in comparing plates 

 

Statist ical Analysis 

The data were analyzed by practical experiment using CRD and the significant differences LSD with levels 0.01 

and the SPSS program was use to analyze data (12). 

 

Results and Discussion  

Antifungal effect on some species of genus Candida  

 Table 1 showed the inhibitory effects of different group of antifungals against yeasts C. albicans , C. glubrata , 

C. krusie and C. tropicalis.The minimum inhibitory concentration (MIC) for a Flucanazole was between 6.25 -

12.5 µg / ml, followed by Ketacanazole 12.5-25 µg / ml, and then Nystatin 12.5-25 µg / ml, These results are 

consistent with that of Van den Bossche et al (58) where the group azoles two effects first Saitokrom p-450, 

which leads to the inhibition of Arxterol resulting from the removal 14.α methystrol.The second effect which 

results from the direct anti-fungal interaction with lipid membrane that lead to shattering membrane. The results 

also consist with that of Ingroff et al (34) where the group polinat such as Nystatin the influential when its union 

with sterol in the cell membrane, which leads to leakage of cell components and death, and the results also 

consistent with that of Al-Sadik (14), who found that the MIC for the Nystatin 32 µg / ml while it was 25 µg / ml 

for yeast C.albicans, Al-Hujami (8) mentioned that the value of MIC for Nystatin was between 12.5-25 µg / ml 

against C.albicans, and Arikan et al (19) found that the value of MIC for Nystatin was between1-2µg / ml. And 

The results also consist with that of Odds (45) where the value of MIC for Nystatin up to 50 µg / ml, and 

attributable the difficulty in determining the value of MIC to the widespread use and indiscriminate antifungal, 

which led to the emergence of differences in sensitivity between species within the same-genus dates back to the 

emergence of strains of different genotype strains wild (26.29), the effectiveness of antifungal and the time 

needed to kill the yeast dependent concentration, and vary the value of MIC in vitro antifungal for the different 

of medium and incubating temperature and duration of incubation, where increasing efficiency increase duration 

of incubation (9). 

 Table 1. Values MIC and MFC antifungal against Candida spp.  

Yeasts Antifungal MIC µg/ml MFC µg/ml 

C.albicans Flucanazole  12.5  50 

Ketacanazole  25 50 

Nystatin  25 50 

C.tropicalis Flucanazole  6.25 50 

Ketacanazole  12.5 50 

Nystatin  25 50 

C.glabrata  Flucanazole  12.5  50  

  Ketacanazole  12.5  50 

  Nystatin  12.5 50 

C.krusie  Flucanazole  12.5 50 

  Ketacanazole  25 50 

  Nystatin  25 50 

 

Percentages and toxicity of extracts of thyme and peppermint 

 Alcoholic extracts gave the best percentages of 65.05% and 76.85% Table 2, followed by acetone extracts 

64.00% and 68.65%, and the hot water extracts 61.45% and 56.45%, then the cold water extracts 38.60% and 

44.60% for the peppermint and thyme sequentially. Variation of percentages attributable to difference in the 
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polarity of the solvent used distilled water and ethanol and acetone, These results are consistent with that of 

Bernard (22) where the variation is due to the different dielectric constant of the solvent (dielectric constant for 

the water 78.4, alcohol ethyl 24.5 and acetone 20.7), and the results also consistent with that of Al-Zuhairy (18) 

reduce the differences in the proportions active substances in the presence cold and hot water extracts and 

alcoholic extracts by 41.4% for the fruits of the Cokhrn (Tribulus terrestris) and 46% for Cleavers (Echium 

vulgare). And the results also consistent with that of Maogda Kutub (39) that the presence of compounds can be 

extracted with water to melt in the water more than organic solvents, and attributable to the chemical 

composition of these compounds and the nature of the materials associated with the portion of plant. The results 

in Table 2 showed cytotoxicity of alcoholic extracts from thyme, peppermint and acetone extracts from thyme 

effective toxicity to red  blood cells of sheep's and human through decomposition bloody appeared in the glass 

(In vitro), and the results also showed the absence of toxic cellular for the extracts water extracts from thyme and 

peppermint, and acetone extracts from peppermint, the reason for this attributable to the low concentrations of 

compounds saponins in the plant, and these results are consistent with Mills et al (43) that the emergence of 

cellular toxicity due to the familiarity of the saponins to sterol entering the plasma membrane of the cell and 

remove it and the emancipation of hemoglobin, so the treatment of diseases interior materials rich compounds 

saponins oral and not intravenously, because the intestine do not absorbs saponins (50). 

Table  2. Acid Function and percentage and Toxic Function  

Extracts  Acid Function    %      Toxic Function  

Cold water extract of  thyme  6.04 44.60 No 

Cold water extract of peppermint 8.60 38.60 No 

Hot water extract of thyme 5.99 61.45 No 

Hot water extract of peppermint 9.11 56.45 No 

Acetone extract of thyme 6.30 68.65 Yes 

Acetone extract of peppermint 4.22 64.00 No 

Alcoholic extract of thyme 4.36 76.85 Yes 

Alcoholic extract of peppermint 5.31 65.05 Yes 

Qualitative Detection extracts of thyme and peppermint 

           the active compounds in the plant extract were investigating through using various chemical reagents. 

Qualitative detection  showed that thyme and peppermint plant contain a number of active pharmaceutical 

components,  glycosides, tannins, saponins, phenols and other relevant inhibitory effectiveness against Candida 

spp. And the results in Table 3 showed that thyme was contain the alkaloids in cold and hot water and alcoholic 

and acetone extracts, These results are consistent with that of Ateeq et al (20) where the wild thyme plant contain 

active substances including alkaloids, Glycosides, carbohydrates, tannins and volatile oils, etc., and the results 

vary with that of Al-Sadik (14) which is attributed to the difference in the environmental conditions of the plant 

food, alcoholic and acetone extracts from peppermint are containing alkaloids, And the results consistent with 

that of Jaber (35) that the alkaloids do not melt in water or melts partially and totally in acetone and alcohols, 

and exist tannins, Glycosides, carbohydrates, coumarins, Fuocoumarins, terpenoids,  triterpenes and sterols in 

thyme and  peppermint plants and all extraction methods,   This results consistent with that of Al-Sadik (14), 

who found resins, tannins, saponins, Glycosides and flavonols in thyme. And saponins appeared in cold and hot 

water extracts from thyme and peppermint because they melt in the water and give the foam like soap, and do 

not melt in alcohol and acetone, and this results also consistent with that of found Jaber (35) who found that the 

main part of the saponins consists of sugar and often have sugar glucose. Phenols and flavonoids were existing in 

the thyme and peppermint plant and all extraction methods, This results are consistent with that of Al-Saeed et al 

(15) who considered phenols are active substance which is attributed to effective inhibitory of thyme, and 

appeared resins  in extracts of alcohol and acetone because it is insoluble in water because they contain a portion 

oily, This results also consistent with that of Jabber (35) who consideration the resins  was outputs to oxidize 

different types of essential oils, volatile oils were present in alcoholic and acetone extracts of thyme and 

peppermint, and did not appear in the water extract, because they melt in water at rates is very small. 
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Table 3.Qualitative Detection extracts of thyme and peppermint 

Chemical Detection                Thyme Extract Peppermint Extract 

Cold 

water 

Hot 

water 

Alcoholic Acetone Cold 

water 

Hot 

water 

Alcoholic Acetone 

Alkaloids  

Markes reagent - - + + 

 

- - + + 

Mayer reagent - - - - - - + + 

Tannins 

Lead acetate 1% 

Detection 

+ + + + + + + + 

Ferric Chloride 1% 

Detection 

+ + + + + + + + 

Glycosides - + + - - + + - 

Saponins 

Mercuric chloride 1% 

Detection 

+ + - - + + - - 

Dense foam Detection + + + + + + + + 

Resins - - + + - - + + 

Flavonoides  

Alcoholic potassium 

hydroxide Detection 

+ + + + + + + + 

Flavonoides and 

Flavonol Detection 

+ + + + + + + + 

Carbohydrate  

H2SO4 and Phenol 

Detection 

+ + + + + + + + 

Phenols 

Wholfin Detection - - + - - - + - 

The effectiveness of extracts of thyme and peppermint in inhibiting the growth of  yeast Candida spp. 

           The results in Table 4 showed that the antagonistic effect of thyme and peppermint extracts against 

Candida spp which depends on the type of extract and concentration and species of candida, as well as the type 

of plant, alcoholic extract showed high inhibitory effectiveness followed by acetone   and cold water and  hot 

water extracts, the rates of growth diameters of fungal colonies inversely proportionality with the concentration 

of extract, the rates of growth diameters of fungal colonies were less with increased concentration  on the 

contrary, the percentage of inhibition where increases with the increased of extracts concentration.  The results 

showed also that the lowest rates of growth yeasts  C.krusie, C.glabrata, C.tropicalis and C.albicans in the 

concentration of alcoholic extract of thyme at 20 mg / ml 8.0, 8.5, 9.0 and 11.5 mm percentages  inhibition of 

82.97, 80.85%, 81.91% and 75.53%, and the highest percentages of inhibition at concentration 100 mg / 

ml, with  diameters growth 0.0 mm, and a percentage of inhibition 100% for all species of yeasts, and the 

alcoholic extract of peppermint was gave at concentration 20 mg / ml with  diameters growth 8.0, 8.5, 10.0 and 

13.0 mm and a percentages of inhibition 83.15% 80.68 and 76.15% and 70.78%, and the highest percentages of 

inhibition at concentration 100 mg / ml with diameters growth 

Table  4. Effectiveness of the alcoholic extract of thyme and peppermint in The inhibition of the growth of 

the yeast Candida spp 

Plant Yeast Growth diameter (mm)/Extract conc.(mg/ml) 

Cont.+ 0.0 20 40 60 80 100 

Thyme C.albicans 0.0  47.0 11.5  4.0  2.0  0.5  0.0  

 C.tropicalis 0.0  41.5  9.0  6.5  5.0  2.5  0.0  

 C.glabrata 0.0  45.5  8.5   2.5  1.5  0.0  0.0  

 C.krusie 0.0  44.5  8.0  2.5  1.0  0.0  0.0  

Peppermint C.albicans 0.0  44.5  13.0  9.5  5.0  2.0  0.5  

 C.tropicalis 0.0  42.0  10.0  9.0  8.0  2.0  0.0  

 C.glabrata 0.0  44.0  8.5  4.0  2.5  1.0  0.0  

 C.krusie 0.0  47.5  8.0  2.5  1.5  0.5  0.5 

Plant(0.35) Fungi(0.50) Conc.(0.66)                               LSD P< 0.01 

Cont. + = positive control (anti-fungal Nystatin (2 mg / ml).  
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0.5, 0.0, 0.0 and 0.5 mm, with the percentages of inhibition 98.94%, 100%, 100% and 98.87% sequentially. 

Showed significant differences (P <0.01) Appeared between the types of yeasts. C.krusie yeast showed high 

sensitivity against alcoholic extract of thyme, yeasts C.glabrata and C.krusie showed high sensitivity against the 

alcoholic extract of peppermint.  These results consistent with Al-Jenabi (9 ), which mentioned that the 

inhibitory effectiveness of the alcoholic extract better than in water extract against C.albicans. Alcoholic extract 

of thyme at concentration 100 mg / ml showed inhibitory effectiveness equal to the effectiveness of the 

antifungal Nystatin for all types of yeasts, and at concentrating 80 mg / ml for yeasts C.albicans, C.krusie and 

C.glabrata, and the alcoholic extract of peppermint at concentration 100 mg / ml was gave inhibition 

effectiveness equal to the effectiveness of Nystatin for all types of yeasts, and at concentration 80 mg / ml was 

gave inhibition effectiveness equal to the effectiveness of Nystatin for  yeast C.krusie, and the results also 

consistent with  Al-Rjbo(11), who mention  that the alcoholic extract was gave the highest percentage of 

inhibition 25.38% at concentration 4.5 mg / ml, higher than the  percentage of inhibition of Nystatin at 

concentration 0.06 mg / disk, the effectiveness of the alcoholic extract may be attributed to the materials 

effective such us Flavonols that possesses the highest toxicity characteristics towards fungi by inhibiting the 

action of enzymes for metabolic reactions responsible basic non-specialist to interfere with the proteins, whereof 

leading to their inability to continue (43), and the results consistent with that of Al-Dhab (7) where the high 

portability for the ethyl alcohol to withdraw active compounds of the plant sample because of the high Polarity,   

However the results consistent with that of Carpinella et al (24)  who mention to the effectiveness of ethanol 

extract of the plant Chinaberry ( Melia azedarach L.) fruits in the inhibition of the growth of three types of fungi 

Aspergillus  flavus, Fusarium  Moniliforme and yeast C.   albicans, because it contains active substances such as 

alkaloids and tannins and oils which working to weaken metabolic efficiency such us Succinate dehydrogenase 

enzyme effectiveness and its association with NADH, In addition to stopping the oxidative phosphorylation and 

the transmission of electrons chain that obtain during the process of respiration, where the alcohol groups 

effective overlapped with the protease enzyme composition who finally leads to stop the enzyme working (38).  

The acetone extracts came in second place in the inhibitory effectiveness, the reason for this was attributable to 

alcohols susceptibility to melts the active substances compared to other organic solvent (25). The results in Table 

5 indicated that the highest rates of yeasts growth of  C.krusie, C.glabrata, C.tropicalis and C.albicans in the 

acetone extract of thyme at concentration 20 mg / ml 9.0, 8.5, 9.0 and 12.5 mm, with the percentages of 

inhibition  79.54%, 81.11%, 78.31% and 70.23%, and the lowest rates of yeasts growth at concentration 100 mg 

/ ml 0.0, 1.0, 1.5 and 0.5 mm with the percentages of inhibition 100%, 97.77%, 96.38% and 98.80%, 

respectively, Following by acetone extracts of peppermint, which gave the highest rates of growth at 

concentration 20 mg / ml of 9.5, 10.5, 11.5, and 17.5 mm with the percentages of inhibition  78.40%, 75.86%, 

72.50% and 59.30% and the lowest rates of growth at concentration 100 mg / ml 1.0 , 0.0, 1.5, and 2 mm with 

the percentages of inhibition 97.78% 0.100%, 96.25% and 95.34%. C.krusie yeast gave the highest degree of 

sensitivity against acetone extracts of thyme, and The yeasts C.krusie and C. albicans showed the same 

sensitivity to acetone extracts at concentration 100 mg / ml and antifungal Nystatin, the yeasts C.glabrata and 

C.krusie showed high sensitivity towards acetone extract of peppermint, the yeast C.glabrata showed the same 

sensitivity towards the acetone extract of peppermint at concentration 100 mg / ml and antifungal Nystatin, and 

these results are consistent with Sakharkar and Pati (52) who mention to the high inhibitory effectiveness of 

acetone and ethanol extracts of the leaves  Senna ( Cassia alata ) against several isolates of filamentous fungi 

such as Aspergillus niger, C.albicans and C.tropicales, And there is an inverse relationship between the 

concentrations of extract and the number of cells being of increasing the percentage of inhibition (the small 

number of cells) with increase in the concentration of extract, this effect has attributed to the extracts 

effectiveness and their impact on the permeability of the cell membrane and permase enzyme action where the 

materials accumulate outside the cells (57). 

Table  5. Effectiveness of the acetone extract of thyme and peppermint in  The inhibition of the growth of 

the yeast Candida spp 

Plant Yeast Growth diameter (mm)/Extract conc.(mg/ml) 

Cont.+ 0.0 20 40 60 80 100 

Thyme C.albicans 0.0 42.0 12.5 7.5 2.5 1.0 0.5 

 C.tropicalis 0.0 41.5 9.0 6.5 5.0 2.5 1.5 

 C.glabrata 0.0 45.0 8.5 6.5 3.0 2.5 1.0 

 C.krusie 0.0 44.0 9.0 5.0 2.0 1.5 0.0 

Peppermint C.albicans 0.0 43.0 17.5 10.5 3.5 3.0 2.0 

 C.tropicalis 0.0 40.0 11.0 9.0 5.0 3.0 1.5 

 C.glabrata 0.0 43.5 10.5 6.0 2.5 1.5 0.0 

 C.krusie 0.0 44.0 9.5 5.0 2.5 2.0 1.0 

Plant(0.35) Fungi(0.50) Conc.(0.66)                               LSD P< 0.01 
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Cont. + = positive control (anti-fungal Nystatin (2 mg / ml).  

The hot water extract for thyme and peppermint ranked third in the inhibitory effectiveness Table 6, These 

results are consistent with that of Al-Thwehry (17) where the Inhibition of high effectiveness for the alcoholic 

extract and came in first, following by the acetone extract then water extract when studying the effect of extracts 

of Zyzygium (Zyzygium aromaticum) in the treatment of some infections of skin bacteria and fungi,  The reason 

is attributable to the active compounds do not melt in water well and better melting material with heat factor 

which plays an important role in the melting, and The reason of the difference in effectiveness is attributable   to 

the difference in polar solvents, Majead et al (41) who mentioned that the few inhibitory effectiveness of the 

extracts from crude medicinal plants attributed to the little amount of  effective materials in the extracts or the 

weakness of their effectiveness or was needing to separate the Effective components, Al-Rawi and Farty (13) 

also mention to the presence of effective components with each other in crude extracts sometimes cause a 

negative effects.   The results in Table 6 also showed that the highest rates of yeasts growth of  C.krusie , 

C.tropicalis, C.glabrata and C.albicans in hot water extracts of thyme at concentration 20 mg / ml of 8.5, 9.0, 

13.0 and 13.0 mm with the percentages of inhibition 79.76%, 81.25%, 67.50% and 70.45%, and the lowest rates 

of yeasts growth at concentrating 100 mg / ml 1.0, 1.0, 4.5 and 1.5 mm, with the percentages of inhibition 

97.61%, 97.91%, 88.75% and 96.59%, respectively.  Hot water extracts of peppermint showed the highest rates 

of yeasts growth at concentration 20 mg / ml 9.0, 10.5, 15.5 and 13.0 mm, with the percentages of inhibition of 

79.54%, 75.58%, 62.19% and 70.45%, and the lowest rates of yeasts growth at concentration 100 mg / ml of 1.5, 

1.5, 3.5 and 3.0 mm, with the percentages of inhibition 96.59%, 98.80%, 91.46% and 93.18% sequentially.  

C.krusie yeast showed the highest sensitivity to hot water extracts of thyme, and C. glabrata and C. Krusie 

yeasts showed higher sensitivity to hot water extracts of peppermint. Inhibitory effectiveness of thyme and 

peppermint can be explained by Containing Some active compounds, such as terpenes, tannins   , Flavonols, 

resins, saponins and volatile oils, This results are consistent with that of Kang et al (37) where the alkaloids 

inhibitory effectiveness against C. albicans through the inhibition of building chitin and Sterols which was 

important to construction of the fungal cell wall through the inhibition of important enzymes in their 

construction. 

Table  6. Effectiveness of hot water extract of thyme and peppermint in The inhibition of the growth of the 

yeast Candida spp 

Plant Yeast Growth diameter (mm)/Extract conc.(mg/ml) 

Cont.+ 0.0 20 40 60 80 100 

Thyme C.albicans 0.0 44.0 13.0 9.5 4.5 3.5 1.5 

 C.tropicalis 0.0 40.0 13.0 10.5 8.5 5.0 4.5 

 C.glabrata 0.0 48.0 9.0 4.0 4.0 2.5 1.0 

 C.krusie 0.0 42.0 8.5 3.0 2.5 1.0 1.0 

Peppermint C.albicans 0.0 44.0 13.0 8.5 5.5 3.5 3.0 

 C.tropicalis 0.0 41.0 15.5 14.5 9.0 5.0 3.5 

 C.glabrata 0.0 43.0 10.5 5.0 3.0 3.0 1.5 

 C.krusie 0.0 44.0 9.0 4.5 4.5 3.5 1.5 

Plant(0.35) Fungi(0.50) Conc.(0.66)                               LSD P< 0.01 

 

Cont. + = positive control (anti-fungal Nystatin (2 mg / ml).  

The cold water extract of thyme and peppermint ranked fourth in the inhibitory effectiveness Table 7. The 

reason for this is attributable to the active substances for the extracts do not melt in water, 

but well melting in organic solvents such as ethanol and methanol(1). 

The results in Table 7 also showed the highest rates of yeasts growth of 

C.krusie, C.tropicalis, C.glabrata and C.albicans in cold water extracts of thyme at 

concentration 20 mg/ ml 18.0, 9.0, 11.0 and 14.5 mm with the inhibition of percentages 

59.55%, 80.00%, 74.41% and 67.04%, and the lowest rates of yeasts growth at concentration 100 mg /ml 

3.5, 3.5, 5.5 and 2.5 mm, with the inhibition of percentages 92.13% , 92.22% , 87.20% and 94.31%, respectively. 

The cold water extracts of peppermint gave highest rates of yeasts growth of C .krusie, C. tropicalis, C. 

glabrata and C. albicans at concentration 20 mg / ml 18.5, 13.5, 15.0 and 13.0 mm, with the inhibition of 

percentages 55.95% ,70.00% , 65.90% and 66.66%, and the lowest rates of yeasts growth at 

concentration 100 mg / ml 4.0, 3.5 , 6.0 and 3. 0 mm, with the inhibition of percentages 

90.47%, 92.22%, 86.36% and 92.30% sequentially.The yeasts C. krusie, C. glabrata and C .tropicalis gave 

highest sensitivity toward cold water extracts of thyme, and yeast C.glabrata showed the highest sensitivity 

to cold water extracts of peppermint, and these results are consistent with that of Hamdan (31) who mention to 

the inhibitory effectiveness of the water extracts of mustarda (Brassica alba) seeds against bacteria and yeast 

C.albicans, and do not agree with that of Majead (44) who mention to the lack of the effectiveness of 
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the water extracts of peppermint ( Mentha longifolia) And not consistent well with that of Al-Jenabi (9), who 

stated that the hot and cold water extract of purslane (Verdolagas) plant did not show any 

effect in yeast C.albicans compared to the alcoholic extract, Bongoh and Hwang (23) in their study mention that 

the purslane extracts is antifungal against fungi Aspergillus niger and Candida albicans, and the reason for 

variation inhibitory effectiveness in extracts is attributable to the variation in the extraction method and 

solvent type and nature of the membranes of microorganisms (48) , The variation in inhibitory effectiveness of 

water extracts was attributable for chemical composition of the plant, and its effective compounds and 

concentration, as well as solubility in water or organic solvents during the extraction process, duration, and 

timing of plant harvesting and other factors. 

Table 7. Effectiveness of cold water extract of thyme and peppermint in 

    The inhibition of the growth of the yeast Candida spp 

Plant Yeast Growth diameter (mm)/Extract conc.(mg/ml) 

Cont.+ 0.0 20 40 60 80 100 

Thyme C.albicans 0.0 44.0 14.5 12.5 10.5 5.0 2.5 

 C.tropicalis 0.0 43.0 11.0 10.5 7.0 6.0 5.5 

 C.glabrata 0.0 45.0 9.0 8.5 6.0 6.0 5.5 

 C.krusie 0.0 44.5 18.0 5.5 5.5 5.5 3.5 

Peppermint C.albicans 0.0 39.0 13.0 8.5 5.5 5.5 3.5 

 C.tropicalis 0.0 44.0 15.0 13.0 12.0 7.0 6.0 

 C.glabrata 0.0 45.0 13.5 9.5 7.0 4.5 3.5 

 C.krusie 0.0 42.0 18.5 8.5 7.5 5.0 4.0 

Plant(0.35) Fungi(0.50) Conc.(0.66)        LSD P< 0.01 

 

Cont. + = positive control (anti-fungal Nystatin (2 mg / ml). 

The results in table 8 indicate that the yeast C. glabrata showed the highest degree of sensitivity to extract from 

thyme and peppermint at concentration 100 mg / ml with no significant differences (P <0.01) with yeasts 

C.albicans and C.krusie, and these results are consistent with that of Omran and Esmailzadeh (46), who mention 

that the yeasts C. krusie and C.glabrata showed a higher sensitivity of yeast C.albicans toward oily extracts of 

plants thyme, pennyroyal and Lemon. The results also showed that the inhibitory effectiveness of thyme extracts 

against some types of yeast Candida spp. higher than in extracts of peppermint, and this is consistent with that of 

Ateeq et al (20) who mention that the extracted crude thyme possesses a higher inhibitory effectiveness against 

Candida, The results also consistent with that of Avijgan et al (21) who mention that the thyme Contains active 

substances such as essential oil and its excellent efficacy against Candida. 

Table 8. Effectiveness of thyme and peppermint in concentration 100 mg/ml against Candida sp. 

    Yeast         Diameter(mm) 

Thyme (100 mg/ml) Peppermint (100mg/ml) 

 C.albicans  1.125  2.125 

C.tropicalis  2.875 2.875 

C.glabrata  1.375 1.250 

C.krusie   1.250 2.250 

Fungus (0.50)  LSD P<0.01 

 

References                           

1- Abu- Shanab, B., G. Adwan, D. Abu-Safiya, N.Jarrar and K. Adwan . 2004. Antibacterial activities of some 

plant extracts utilized in popular medicine in Palestine. Turk. J. Biol., 28:99-102. 

2- Adeday, O., W. Aderson, M. Young, V. Sncickus, P. Patil and D. Kolawole. 2001. Photochemistry and 

antibacterial activity of senna alota flower pharmuct. Biol., 39:1-5. 

3- Ahmed, M., S. Nazil and M. Anwar. 1989. Studies on tannins from bark of Pinus roxburghii. J. Chem. Soc. 

Pakistan. 11: 213 – 217  

4- Ahmad, I. Z. Mehmood and F. Mohammad. 1998. Screening of some Indian medicinal plants for their 

antimicrobial properties. J. Ethnopharmacology . 62: 183-193. 

5- Al-Ali, O. M. 2007. The effect of water extracts warm and cold alcoholic fruit of the fig Ficus carica 

domestica and pomegranates cortex punica granatum on some microorganisms isolated from wounds and burns. 

M.Sc. thesis, College of Science. Mustansiriya University. 

6- AL-Balany, M.R. 2003. Effect of Crued Plant Extracts and alkaloid Vasicne of plant Adhatoda Vasica L. in 

some bacterial disease.M.Sc. thesis. Colloge of Science. Baghdad Univiversity.  

7- Al-Dhab, A. O.1998. Effectiveness Antagonism to Iraqi plant extract in some pathogenic bacteria. M. Sc. 

thesis, College of Science, University of Babylon.  



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.4, No.11, 2014 

 

47 

8- Al- Hujami, S.M. 2004. Isolate and diagnose Candidaisis, Candida   albicans from the vagina and the study of 

factors ferocity and sensitivity to anti-fungal. M.Sc. thesis. College of Education / Ibn al-Haytham. Baghdad 

University.  

9- Al-Jenabi, N.M.2004.  Effect of some plant extracts as anti- microorganisms and antioxidants and their 

applications in some diets. PhD.  Thesis. College of Agriculture. University of Baghdad.  

10- AL-Khazragi, S.M. 1991. Biopharmacological study of Artemisia herbaalba . MSc. thesis. Univ. Baghdad. 

11- Al-Rajbo, M. A.M. A. 2004. Study the effect of extracts of thyme Thymus spp.  On Some fungi. PhD. 

thesis. College of Science. Mosul University12-Al-Rawi, k.S.1984.  Vital Statistics, University of Mosul, the 

Press, the Ministry of Higher Education and Scientific Research. 

13- Al-Rawi, A. and J. Farty.1988.  Medicinal plants in Iraq. Second edition. Library Alyaktha. Baghdad. 

14- Al-Sadik, S. M. 2006. The effect of some of the effective compounds extracted from lemon grass and thyme 

in the types of Candidaisis. M.Sc. thesis. College of Science. University of Baghdad.   

15- Al-Saeed, M. S., M. A. A.Yahya, M. E. H. Agaand A.N. Omarin. 2003. Pharmacology for Teresa and Evans. 

Damascus. 

16- Al-Samak, M.A.M. 2001.  Study the effect of the extract oil pill local black Nigella Saliva linn in the growth 

of some pathogenesis microorganisms which isolated from satisfactory and clinical cases. MSc. thesis. College 

of Veterinary Medicine Baghdad University.   

17- Al-Thwehry, Z. H. A. 2007.  The effect of extracts of plants cloves and tannins  Alahlalj in the treatment of 

some infections of bacteria and skin fungi. Ph. D. Thesis. Mustansiriya University. 

18- Al-Zuhairy, I.F.H. 2005. A study of some aspects biological and chemical of plants Tribulus terrestris L. and 

Gallium aparine L. and the effect of some extracts in the growth cause urinary tract infections, M.Sc.  Thesis. 

College of Science. Mustansiriya University.  

19- Arikan, S., L.Dstrosky-Zeichner, M. Lozano- chiu, V. Peatznick, D.Gordon, and J. H. Rex.2002 .Invitro 

activity Nystatin Compared with those of liposomol Nystatin                                                                    

Of amphotericin B and fluconazole against clinical Candida isolates. J. clin. Microbiol., 40(4):1406-1412        

20- Ateeq, U.R., A. Mannan, S. Inayatullah, M.Z. Akhtar, M. Qayyum and B. Mirza. 2009. Biological evaluation 

of eild thyme (thymus setpyllum). pharmaceutical Biology. 47(7):628-633. 

21- Avijgan, M., M. Hafizi, M. Saadat, and M.A.Nilforoushzadeh .2006. Antimicrobial Effect of Echinophora  

Platyoba Extract against Candida albicans. Irainian J. of Pharmaceutical Research, 4:285-289                 

22- Bernard, T. 1997. "Reactions in Solution". An Applied Analytical  

Approach. John Wiley & Sons Ltd. England. 554 PP.   

23- Bongoh, M. and J. Hwang. 2000. "Detection of antifungal activity in portulaca  oleracea by a single cell 

bioassay system "phytotherapy Research.14(5): 329-332.  

24- Carpinella, M., G.  Herrero, R. Alonso and S. Palacios. 2000. Antifungal activity of Melia azedarach fruit 

extract. Fitoterapia.70 (3):296 –298      

25- Chandrasekaran,  M.  and V. Venkatesalu. 2004. Antibacterial and antifungal activity of Syzgium 

jambulanum seed. Plant Physic. 91:105-108.  

26- DevkatteA, N., G. B. Zore, S.M.Karuppayil. 2005. Potential of plant oil inhibition of Candida albicans 

growth. FEMS Yeast Research, 5:867-73. 

27- El-Fallal, A. A., and M. H. El-kattan,   1997. Effect of plant extracts on the mycelial growth of some 

cultivated mushrooms. Egypt. J.Microbiol. 32(1): 

41-48. 

28- El-kady, J.A., S.S.  El-Maraghy and E.M. Mohamed .1993.     Antibacterial and antidermatophyte activity of 

some essential oils from spices .Qatar Univ. Sc. J., 13(1): 63- 69.  

29- Godoy P, I. N. Tiraboschi, L.C. Severe and et al. 2003. Species distribution and Antifungal susceptibility 

profile of Candida spp. Bloodstream   

Isolates from  Latin American Hospitals. Men Inst Oswaldo Cruz Riode Janeiro.  

98: 401-5. 

30-Granger, S.E. 1992. The etiology and pathology of vaginal candidosis. British J. Clin. Practicle, 46 (4). 

31- Hamdan, A. H. 2006. Affect the White Mustard Seed Extract Towards some microorganisms in keeping 

some dairy products. MSc.thesis. College of Agriculture. University of Baghdad. 

32- Harborn, J. B. 1984. Phytochemical Methods, Champon and Hall London. (2
nd

). New York. 

33-Hiwar, S. N.2002.  Affect Laser ability of low-lying (helium - neon) of the vitality of the cells of the yeast 

candidaisis Candida albicans isolates from cases Satisfactory, M.Sc.  Thesis, College of  Education Ibn al-

Haytham, University of Baghdad. pp: 93. 

34-Ingroff, A.E., T.White, and M.A. pfaller.1999.Antifungsal agents and Susceptibility tests .In:P.R.Murray, E.J., 

Baron, M.A. pfaller, F.C. Tenover and R.H.Yolken (Eds.). Manual of clinical Microbiology. Washington.p919-

1773. 

35- Jaber, H.  A. K. 2006. Medicinal plants and plant chemistry. Mars Publishing House. Riyadh. Saudi Arabia. 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.4, No.11, 2014 

 

48 

36-Jaffer, H. J. , M. J. Mahmood, A.M. Jawad, A. Naj and A. Al-Naib.1983. Phytochemical and biological 

screening of some Iraqi plants. Fi- toterapia Lix 299. 

37-Kang, S. p., C. K. Kab, D. J.Adams, T. N. Johng  and K. P. young.1999. Differential inhibitory effect of 

protoberberiens on sterol and chitin biosynthesis in candida albicans . J. Antimicrob. Chemother, 43:667-674  

38-Knoblock, K. , N.Wies and H.Wig .1986. Mechanism of antimicrobial  

Activity of essential oil. Planta. Med. 52 – 55. 

39-Kutub,  H. F. T. 1981. Plants Medical and cultivating and components. Dar of Mars Publishing, Riyadh. 

University Publications Yarmulke – Jordan. 

40-Kwonـ Chung, K. J. and J. E. Bennett. 1992. Medical Mycology. Lea and Febiger, Philadelphia, London. 

41- Majead, K.R., S.M.H. Alshaty and A. H. Abed Alkaream. 1998. Chemical content of thyme Thymus 

vulagaris and extracted inhibitory Effect on some of the positive and negative bacteria to pigment Cramm. 

Basrah J. of Agricultural Sciences.11 (1): 41-50. 

42-Maza, J. L, N. Elguezabal, C. Prado, J. Ellacuria, I. Soler and J. Ponton .2002. Candida albicans adherence to 

resin-composite restorative dental material: Influence of whole human saliva .Oral Sirg Oral Med Oral Pathol 

Oral Radiol Endod.94:589-92. 

43-Mills, E., J.J. Duguoa, D. Perri and G. Koren . 2006. Herbal Medicines in Pregnancy and Lactation . An 

Evidence -Based Approach, London and New York.  

44- Mimica, D. N., B. Bozin, M. Sokovic, B. Mihailovic and M. Matavulj.2003. Antimicrobial and antioxidant 

activities of three Mentha species essential oils Planta Medica, 69(5): 413-419.  

45- Odds, F.C.  1988. Candida and Candidiosis. 2
nd

 ed. London: Bailliere Tindall. pp. 68-29.  

46- Omran, S. M. and S. Esmailzadeh. 2009. Comparison of anti-Candida activity of thyme, pennyroyal, and 

lemon essential oils versus antifungal drugs against Candida species, Jundishapur  

J. of  Microbial. , 2(2): 53-60. 

47- Parekh, J. and S. Chanda. 2007. In vitro antimicrobial activity and Phytochemical analysis of some Indian 

medicinal plants. Turk. J. Biol. 31: 53 – 58. 

48- Parekh, J. and S. Chanda. 2006. in vitro antimicrobial activities of extract of Launaea procumbens Rox b. 

(labiateae), Vitis vinifera L. (Cryperaceae). African J. of Biomedical Research, 9:89-93. 

49-Pfaller, M.A., D. J. Diekema, M. G. Rinaldi, R. Barner, B. Hu, A.V.Veselov and et al. 2005.Result from the 

aremis disk global antifungal surveillance study: a6.5 –year analysis of susceptibilities of  Candida and anther 

yeast species to flucanazole and voriconazole by standardized disk testing . J. Clin. Microbiol. 43 (12) 58: 48-59. 

50- Saad, S. I. 1977.  Plants drugs and spices. Components and their benefits. Dar of the Arab Thought - Beirut. 

51- Shadomy, S., E. Ingroff and R.Y. Cartwright. 1985. Laboratory studies with antifungal agents: Susceptibility 

test and bioassays In: Manual of clinical microbiology. E. H. Lennette, A. Bellows, W. J. Hausler and H.J. 

shadowy (Eds) Am. Soci. Microbial. 4
th

 ed. ch.104. 

52- Sakharkar, P.R.and A.T. Pati. 1998. Antifungal activity of  Cassia Alata. Hamdard Medicus. 41: 1 – 20. 

53-Saporiti, A. M, D. Gomez, S. Levalle and ET al.2001.Vaginal candidiasis : Etiology and sensitivity profile to 

antifungal agents in clinical use . Rev. Argent. Microbiol. 33:217-22. 

54- Satana, D., G. E. Genc and Z. Erturan. 2010. "The antifungal susceptibilities of oral candida spp isolates 

from HIV-infected patents ", African Journal of Microbiol. Research, 4(6): 466-470.   

55- Shihata, I.M.195. A pharmacological study of Anagallis arvensis M. D. Vet. Thesis. Cairo University. 

56- Shtayeh, M.S.A. and S.I. Abu-Ghdeib .1999. Antifungal activity of plant extract against dermatophytes. 

J.Mycoses. 42:665-672. 

57- Tegos, G., F.R. Stermilz, O. Lomovskaya and K. Lewis. 2002. Multidrug pump inhibitors uncover 

remarkable activity of plant  Antimicrobials. Antimicrob. Agent chemother. 46(10):3133-3141 

58- Van denBossche, H., G. Willemsens and W. Cools .1978. Janssen pharmacentica, preclinical Research 

Report R 41400/20, August. 

59-Xin – guo, H. and M. Ursella.1994. Antifungal compounds from Solanum nigrescens, J. Ethnopharm; 43:173 

– 17 

 

 



The IISTE is a pioneer in the Open-Access hosting service and academic event 

management.  The aim of the firm is Accelerating Global Knowledge Sharing. 

 

More information about the firm can be found on the homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

There are more than 30 peer-reviewed academic journals hosted under the hosting 

platform.   

Prospective authors of journals can find the submission instruction on the 

following page: http://www.iiste.org/journals/  All the journals articles are available 

online to the readers all over the world without financial, legal, or technical barriers 

other than those inseparable from gaining access to the internet itself.  Paper version 

of the journals is also available upon request of readers and authors.  

 

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

Recent conferences:  http://www.iiste.org/conference/ 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische 

Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 

Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/

