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Abstract 
Dandruff is a perennial skin condition manifesting as inflammation and physiologic scaling on the 
scalp. Malassezia species are the part of the skin microflora of humans and the etiological agents of 
dandruff. Malassezia comprises of lipophilic and non-lipophilic yeasts. At present topical azoles are 
used for the treatment of dandruff. This study was conducted to isolate and identify the Malassezia spp. 
from dandruff samples and to determine their responsiveness towards antifungal agents such as 
fluconazole, ketoconazole, miconazole and nystatin. Malassezia spp. was isolated using selective media 
and identified by biochemical tests and microscopic examination. Antifungal activities were assessed 
by the Kirby Bauer method using well diffusion technique. Total fifteen Malassezia spp. including M. 
furfur, M. pachydermatis, M. sympodialis and M. globosa were identified from twenty five dandruff 
samples. Among them, M. furfur was most prevalent (66.67%) followed by M. pachydermatis 
(13.33%), M. sympodialis (13.33%) and M. globosa (6.67%). All strains were sensitive to the 
antifungal agents but to different extent. Fluconazole and ketoconazole proved to be the most effective 
agents against these microorganisms. 
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Introduction 
 Dandruff is an inflammatory skin condition with 
a high recurrence rate, seen in almost half of the 
population of the world (Elewski, 2005; Hay, 2011). 
It manifests as white to yellowish flaky scales mainly 
on the scalp which can cause irritation and be a 
cosmetic concern (Rudramurthy et al., 2014). 
Inflammation and scaling beyond the scalp, 
extending to nasolabial folds, eyebrows, behind the 
ears and on the chest (Hay and Graham-Brown, 
1997) where the sebaceous glands are mostly present, 
is referred to as seborrheic dermatitis. Malassezia 
spp. are commensals on human skin which are mostly 
lipophilic in nature and can thrive by metabolizing 
the fatty compounds in sebum. In the late 19th 
century, the principal evidence which established a 
connection between Malassezia spp. and dandruff 

was their increased presence by 1.5-2 times the 
normal level on the skin of people suffering from 
dandruff (Hay, 2011; Ranganathan and 
Mukhopadhyay, 2010). Guillot and his colleagues 
(1996) reported that M. globosa, M. restricta, M. 
obtusa, M. sloofiae, M. sympodialis, M. furfur and M. 
pachydermatis are responsible for causing dandruff. 
However, in accordance with the epidemiological 
data, different Malassezia spp. were found in 
seborrheic dermatitis patients due to geographical 
variations (Hedayati et al., 2010). Development of 
antifungal agents such as the azoles has proven to be 
effective in removing Malassezia and causing 
remission of dandruff, but on withdrawal of treatment 
these microorganisms reappear and dandruff recurs. 
Limited studies have been conducted till now to find 
the promising antifungal agent against Malassezia 
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spp. causing dandruff.  Hence, finding the optimum 
solution in treating dandruff has become a great 
challenge.  
 The present study has been conducted to isolate 
and identify the different Malassezia spp. causing 
dandruff and to determine the effectiveness of 
antifungal agents namely, fluconazole, ketoconazole, 
miconazole and nystatin against these isolates.  
 
Materials and Methods  
 Materials: Antifungal drugs (fluconazole, 
ketoconazole, miconazole and nystatin) were 
provided by Incepta Pharmaceuticals Ltd. All other 
chemicals and reagents were  analytical grade. 
 Samples collection: Total 25 samples, 17 males 
and 8 females of age ranging from 18 to 24 years 
were selected from students of ASA University 
Bangladesh. Dandruff flakes were collected using a 
sterile comb for each sample between the month of 
December and January, 2019 (Figure 1). 
 

 
Figure 1. Site of sample collection. 

 Culture and isolation of colonies: All samples 
were inoculated in 5 ml Sabouraud dextrose broth 
and incubated overnight with shaking. Enriched 
cultures were streaked on Sabouraud dextrose agar 
(SDA) containing chloramphenicol (0.05%) and 
incubated at 30º C for three days. The suspected 
single colonies were isolated by observing colony 
morphology and identification was done by further 
tests as given in a flow chart (Figure 2).  

 

 
Figure 2. Flowchart for isolation and identification of Malassezia species from dandruff samples. 
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 Identification of Malassezia species: M. 
pachydermatis, the non-lipid dependent species, 
favored Sabouraud dextrose agar. Malassezia species 
which grew on Sabouraud dextrose agar overlaid 
with olive oil were identified as lipophilic yeasts. The 
biochemical tests such as catalase test, growth at 
41ºC and tween assimilation test were performed to 
further differentiate the lipid-dependent species. 
Microscopic examinations by Gram staining 
determined the cell shape and type of budding. 

 Catalase test: The catalase test was performed by 
using a drop of 3% hydrogen peroxide placed on 
glass slide. A sample was transferred to it by a sterile 
loop and mixed well. The production of gas bubbles 
indicates catalase positive and the absence of it 
means catalase negative. Candida albicans was used 
as positive control. Other than M. restricta, all 
Malassezia species are catalase positive (Gupta et al., 
2001; Marishita et al., 2006). 

 Growth at 41ºC: The catalase positive isolates 
were inoculated on SDA plates and incubated at 
41ºC. The growth of colonies indicates the positive 
results.  

 Tween assimilation test: For each isolate, the 
ability to utilize Tween was confirmed by Tween 
assimilation test (Guillot et al., 1996). Suspension of 
each isolate was made (105 cells/ml) in sterilized 
saline and the inoculum was uniformly spread on 
SDA plate using sterile cotton swab. Wells were 
made and 5 µl of Tween 20, 60 and 80 were added to 
each well. The plates were incubated at 30ºC for 
three days and the growth was observed around the 
individual well. 

 Microscopic examination: Microscopic examina-
tion was performed for all the isolates to observe the 
shape of the cells and their type of budding by 
standard Gram staining procedure. 

 Antifungal assay: Antifungal effect of the drugs 
(fluconazole, ketoconazole, miconazole and nystatin) 
against Malassezia species were performed by well 

diffusion using SDA agar plates following Kirby-
Bauer method (Bauer et al., 1966). The drug 
solutions were made using DMSO at concentration of 
2 mg/ml. Cell suspension (105 cells/ml) was spread 
uniformly on the agar plate and wells were made. 25 
µl of each antifungal agent was added to each well. 
The SDA plates were incubated in the upright 
position at 30ºC for 48 hrs. Agar well containing 
DMSO was used as the negative control. Diameter of 
the zone of inhibition was recorded in millimeters 
and average was taken from the duplicate tests. 

 

Results and Discussion 

 A total of 35 suspected single colonies from 25 
samples were isolated and amongst them 15 isolates 
were identified as Malassezia spp. (Table 1). 
Malassezia furfur, M. pachydermatis, M.  
sympodialis and M. globosa were identified and 
results given in table 2 and figure 3. Two of the 
isolates were identified as M. pachydermatis 
(13.33%) and the rest were different lipophilic 
species, which were M. furfur (66.67%), M. globosa 
(6.67%) and M. sympodialis (13.33%) as shown in 
pie chart (Figure 4). 
 Similar studies were carried out on seborrhoeic 
dermatitis patients in Iran, India, Korea, Greece, 
Eastern Europe, Japan and USA. In Iran, M. globosa 
was the most commonly isolated Malassezia spp. 
occurring mainly on the scalp and face. However, the 
second most common species isolated was M. furfur 
followed by M. sympodialis (Hedayati et al., 2010). 
In Korea and Bosnia and Herzegovina, M. restricta 
was the most significant species amongst the 
population suffering from seborrhoeic dermatitis (Lee 
et al., 2011; Prohic, 2010). In Japan, Greece and 
USA, M. globosa was mostly found in the people 
affected by seborrhoeic dermatitis (Gaitanis et al., 
2006; Sugita and Velegraki, 2010). In India, two 
geographically different locations were studied, the 
North and the South, for the prevalence of the 
different Malassezia species. M. restricta and M. 
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globosa were the two most isolated species from 
dandruff in Northern India, whereas, in the South, M. 
furfur was most prevalent (Rudramurthy et al., 2014). 
Our findings show that M. furfur is the predominant 

causative agent responsible for dandruff.  This result 
corresponds with Southern India, since Bangladesh 
share a similar climatic profile due their geographical 
location.  

 
Table 1. Isolation of Malassezia spp. based on colony morphology using selective media. 
 

Isolate No. Colony morphology Suspected  
Malassezia spp. 

D1 Buff colored, smooth, matt surface M. pachydermatis 
D2 Cream colored, smooth, convex, shiny surface M. pachydermatis 
D3 White colored, smooth surface M. globosa 
D4 Cream colored, smooth, shiny surface M. sympodialis 
D5 White colored, finely folded surface, shiny surface M. sympodialis 
D6 Buff colored, smooth, shiny surface M. furfur 
D7 White colored, shiny, finely folded surface M. furfur 
D8 White colored, shiny and smooth surface M. furfur 
D9 Cream colored, convex, deeply folded surface M. furfur 
D10 White colored, convex, shiny, finely folded surface M. furfur 
D11 Buff colored, convex, shiny smooth surface M. furfur 
D12 Cream colored, convex, shiny smooth surface M. furfur 
D13 Cream to buff colored, shiny smooth surface M. furfur 
D14 Cream colored, convex, shiny smooth surface M. furfur 
D15 Cream colored, convex, shiny smooth surface M. furfur 

 
Table 2. Identification of Malassezia spp. based on the biochemical tests and microscopic examination. 
 

Tween Test  Microscopic examination Isolate 
No. 

Lipid 
depen-
dence 

Catalase 
test 

Growth 
(41ºC) T20 T60 T80 Cell shape Budding type 

Species identified 

D1 - N/A N/A N/A N/A N/A Spherical Narrow based M. pachydermatis 
D2 - N/A N/A N/A N/A N/A Oval Narrow based M. pachydermatis 
D3 + + - - - - Spherical Broad based  M. globosa 
D4 + + + + + + Oval Sympodial M. sympodialis 
D5 + + + + + + Oval Sympodial M. sympodialis 
D6 + + + + + + Oval Broad based M. furfur 
D7 + + + + + + Oval Broad based M. furfur 
D8 + + + + + + Oval Broad based M. furfur 
D9 + + + + + + Oval Broad based M. furfur 
D10 + + + + + + Oval Broad based M. furfur 
D11 + + + + + + Cylindrical Broad based M. furfur 
D12 + + + + + + Oval Broad based M. furfur 
D13 + + + + + + Oval Broad based M. furfur 
D14 + + + + + + Oval Broad based M. furfur 
D15 + + + + + + Oval Broad based M. furfur 

 

+ = Positive result, - = Negative result, N/A = Not applicable 
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Figure 3. Image showing colony morphology on SDA plates (1) and microscopic examination by Gram staining (2): (A) M. 

pachydermatis  (B) M. furfur (C) M. globosa (D) M. sympodialis. 
 

 
 

Figure 4. Prevalence of different Malassezia species from dandruff samples. 
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Table 3. Results of antifungal assay of  Malassezia species. 
 

Zone of Inhibition (mm) Isolate No. 

Fluconazole  
(50 µg) 

Miconazole  
(50 µg) 

Ketoconazole  
(50 µg) 

Nystatin 
(50 µg) 

D1 30 28 34 36 
D2 36 19 35 31 
D3 40 14 30 20 
D4 20 20 25 25 
D5 30 20 30 22 
D6 22 13 22 14 
D7 40 30 30 40 
D8 35 12 30 30 
D9 36 15 25 20 
D10 18 17 18 20 
D11 34 14 30 24 
D12 35 12 30 22 
D13 40 30 35 23 
D14 40 15 38 20 
D15 40 15 36 22 

 

 Results of antifungal activities have shown 
sensitivity for all the strains to varying degrees 
(Table 3 and Figure 5). Fluconazole and 
ketoconazole were the most effective antifungal 
agents whereas miconazole, an imidazole, showed 
the least effectiveness. Previous studies also showed 
M. furfur, M. sympodialis, M. pachydermatis and M. 
globosa to be susceptible to the azoles, especially 
ketoconazole (Miranda et al., 2007; Sugita et al., 
2005).  Even though nystatin is not an azole, it 
showed effectiveness comparable to fluconazole and 
ketoconazole against few strains. 
 The established antidandruff treatment frequently 
prescribed by dermatologists in Bangladesh is 2% 
ketoconazole, in the form of shampoo and foam. 
However, our findings show that fluconazole and 
ketoconazole are comparable in inhibiting Malassezia 
spp. Currently, oral formulations of fluconazole are 
mostly available for local and systemic fungal 
infections. However, oral usage of fluconazole is 
inadvisable due to its multiple side effects mainly 
those affecting the liver and the kidney (Basha          
et al., 2011). Formulating fluconazole  into  a  topical 

 
Figure 5. Zone of inhibition of isolate D2 using (1) 

fluconazole, (2) ketoconazole, (3) miconazole, (4) 
nystatin and (5) DMSO. 

 
preparation can reduce these side effects together 
with increasing treatment efficacy and patient 
compliance. As topical formulations of fluconazole 
are currently not available for dandruff treatment, 
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extensive research can be conducted to develop an 
optimum formulation in treating dandruff. 
 
Conclusion 
 In this study, M. furfur, M. pachydermatis, M. 
sympodialis and M. globosa were found from 
dandruff samples and M. furfur was the most 
predominant species. All strains were sensitive to 
fluconazole, ketoconazole, miconazole and nystatin. 
However, ketoconazole and fluconazole were most 
effective agents. From this preliminary study it can 
be concluded that an extensive research is required 
involving mass population and the development of an 
effective topical formulation for combating dandruff. 
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