Original Article

Antifungal activity of herbal extracts against Malassezia
species
Mehdi Nazeri, PhD 1
Roya Ata-Bakhshian, Msc 2
Mohsen Taghizadeh, PhD 3
Rezvan Talaee, MD 4
Mohaddese Mahboubi, PhD 5
1. Department of Parasitology, Kashan
University of Medical Sciences,
Kashan, Iran
2. Department of Pharmaceutical
Sciences, Shahid Beheshti
University, of Medical Sciences,
Tehran, Iran
3. Research Center for Biochemistry
and Nutrition in Metabolic Disorders,
Kashan University of Medical
Sciences, Kashan, Iran
4. Department of Dermatology, Kashan
University of Medical Sciences,
Kashan, Iran
5. Department of Microbiology,
Medicinal Plant Research Center of
Barij, Kashan, Iran
Corresponding Author:
Mohaddese Mahboubi, PhD
Department of Microbiology, Medicinal
Plant Research Center of Barij,
Kashan, Iran
E-Mail: mahboubi1357@yahoo.com

Background: Malassezia spp. is an opportunistic dimorphic
Basidiomycetous fungi associated with a variety of diseases
including dandruff, atopic eczema, pityriasis versicolor, seborrheic
dermatitis and folliculitis. It also causes systemic infections
in immune compromised patients. The aim of this study was
to evaluate the antimicrobial activity of nettle leaves (Urtica
dioica), colocynths fruits (Citrullus colocynthis), green tea (Camellia
sinensis), burdock root (Arctium lappa) extracts and ketoconazole
against 26 isolates of Malassezia spp., isolated from patients with
Malassezia infections.
Method: Twenty-six (26) Malassezia spp. identified by RFLPPCR, were isolated from patients with Malassezia infections. The
antifungal activity was evaluated by micro broth dilution assay.
Result: M. globosa (50%), M. furfur (46%) and M. slooffiae (4%)
were the isolated strains. There was no significant difference
between the minimal inhibitory concentration (MIC) values for
colocynth extracts and ketoconazole. Also, the antimicrobial
activity of green tea and burdock extracts against Malassezia spp.
was not significantly different (P>0.05). The minimal fungicidal
concentration (MFC) values for green tea, colocynth extracts and
ketoconazole against Malassezia spp. were the same (P>0.05).
Conclusion: Further clinical studies are required to determine
the efficacy of C. colocynthis ethanol extract, in the treatment of
Malassezia skin disorders.
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mycology
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INTRODUCTION
Malassezia spp. is an opportunistic dimorphic
Basidiomycetous fungi 1. These lipophilic fungi are
normal components of the skin biota. Analysis
of the morphological characteristics of Malassezia
and investigation of the structures of 20 different
compounds have been recognized from 14 species
of Malassezia. Malassezia spp. is associated with a
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variety of diseases including dandruff 2, atopic
eczema, pityriasis versicolor 3, seborrheic dermatitis 4
and folliculitis. It also causes systemic infections in
immune compromised patients 5,6. The conditions
that cause Malassezia related infections in humans are
not fully understood but researchers have been able
to determine the role of different factors including
genetic and environmental factors, imbalance
in skin normal biota, immune suppression, and
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profuse sweating as agents for these infections.
Malassezia infections are cured by azole drugs and
usually do not respond properly to treatment and
after treatment have recurrence. Thus, there is an
increase in azole resistant Malassezia 7-9. In addition
to prevalence of resistant Malassezia to azoles, their
adverse effects on humans are reasons for finding
new sources of antifungal agents. In this regard,
medicinal plants including essential oils and extracts
are being analyzed by researchers. In traditional
medicine, some medicinal plants are used for the
treatment of different kinds of infectious diseases.
From these plants, nettle, burdock, green tea and
colocynth extracts were used in this study to evaluate
their antimicrobial activity against Malassezia spp.
Urtica dioica or nettle is a herbaceous flowering
plant from the Urticaceae family. Nettle is
traditionally used for treatment of diarrhea,
vaginal discharge, as well as internal and external
bleeding 10. Pharmacological activities of nettle
extracts such as antibacterial, antifungal activities 11,
anti-diabetic 12 , anti-inflammatory 13 , and antihyperglycemic effects 14 were confirmed.
Citrullus colocynthis schrad or colocynth
(Cucurbitaceae family) roots are traditionally
used to treat urinary tract infections. The antiinflammatory activities 15, the antibacterial and
antifungal effects 16-18, hypoglycemic activity 19
were the subjects of many studies in the past.
The anti proliferative activity of leaves and
roots 20,21 , antioxidant effect 21 , antimicrobial
activity 22, anti diabetic effect 23 of Arctium lappa
(burdock) from the Asterasea family has been
confirmed. Burdock roots are used as food in many
East-Asian countries.
Camellia sinensis or green tea (Theaceae family)
is known for many identified effects such as
a n t i o x i d a n t a c t i v i t y 24, a n t i - h e l m i n t i c , a n d
antimicrobial activities 25,26.
This study evaluated the antifungal activity of
Urtica dioica, Arctium lappa, Camellia sinensis and
Citrullus colocynthis ethanolic extracts against
clinical isolates of Malassezia spp. from the skin
of patients with Malassezia infections.

from patients with Malassezia infections. The
samples were cultured on modified Dixon agar
and incubated at 32°C for 14 days. The morphology
was examined on Leeming and Notman agar after
incubation at 32°C for 7 days. The isolates were
identified by physiological characteristics such
as catalase reaction, Tween assimilation test,
cremophor EL assimilation, splitting of esculin
and pigment production 27.
Detection of Malassezia species by RFLP-PCR
Chromosomal DNA extraction was performed by
the phenol-chloroform method. For identification
of different species of Malassezia by the RFLPPCR method, primers with specification 5’TAACAAGGATTCCCCTAGTA-3’ for the Forward
strand and 5’-ATTACGCCAGCATCCTAAG-3’ for
the Reverse strand were used. The PCR products
were digested by Cfo I and the different product
patterns were compared and Malassezia species
were identified 9.
Plant extracts

Twenty-six (26) Malassezia spp. were isolated

In this research, plant extracts with these
specifications were used:
1- Urtica dioica ethanol extract (50%50%) from
leaves standardized to 0.98 mg/ml chlorogenic
acid.
2- Citrullus colocynthis ethanol extract (95%)
from fruits standardized to 0.81 mg/ml total
phenolic content.
3- Camellia sinensis leaves ethanol extract (50%)
standardized to 36.6 mg/ml total catechin
and 57 mg/ml total phenolic content.
4- Arctium lappa roots ethanol extract (25%)
standardized to 0.224 mg/ml chlorogenic
acid.
These extracts were prepared and standardized
by the Phytochemistry Department, Medicinal Plant
Research Center of Barij Essence, Kashan, Iran.
Plant extracts were prepared by the percolation
method. The powdered dried parts of each plant
were mixed with each solvent at the ratio of 1:10
(w/v) for 24 h at ambient temperature. The mixture
was filtered using Whatman filter paper No. 2, the
residue was rinsed with the same solvent and the
extracts were dried under vacuum and kept in a
cool place until the examination 28.

Iranian Journal of Dermatology, Vol 18, No 1, Spring 2015

11

MATERIALS AND METHODS
Microbial strains
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Antimicrobial evaluation
The antimicrobial evaluation was performed by
micro broth dilution assay. In brief, one colony
of Malassezia spp. on modified Dixon Agar was
suspended in normal saline containing 0.05%
Tween 60. The turbidity of the fungal suspension
was adjusted to 1-4×106 by Neubauer Lam.
To determine the antimicrobial potential of
plant extracts, the MIC and MFC values were
determined. The extract was diluted in distilled
water by serial dilution in the ranges of 0.125-32
mg/ml. Ketoconazole (Sigma Aldrich) was used
as drug control in the ranges of 16-0.03 µg/ml.
Positive and negative control wells were used in
each extract. 100 µl of diluted extracts were added to
each well. Then, 100 µl of diluted fungal suspension
in modified Dixon broth (1-4×10 3 CFU/ml) was
inserted into each well and incubated at 32°C for
4 days. After that, the first well that exhibited 90%
growth inhibition of Malassezia spp. was defined as
the MIC value, after observing the plates under a
stereomicroscope. The MFC value is defined as the
dilution that inhibits growth on modified Dixon
agar, after incubation at 32°C for 7-10 days 29.
Statistical analysis
Each parameter was tested in triplicate.
Conventional statistical methods were used
to calculate the means and standard deviation
(means ± SD). Statistical analysis (ANOVA) was
applied to determine the differences (P<0.05).
Significant differences between the extracts were
determined by Tukey test. Statistical data analysis
was performed by SPSS software (version 17,
Chicago, Illinois, USA).

RESULTS
Twenty six clinical isolates were separated from
patients with Malassezia infections. The RFLP- PCR

Figure 1. 26S rDNA PCR products after digestion with CfoI:
Lanes 1: M. furfur, with 250, two ~107-113 bp (as overlapping)
fragments. M. furfur has multiple fragments (59, 30, 21, 2bp) not
distinguishable after gel electrophoresis, lanes 2: M. globosa,
with 129 and 455 bp fragments, lane 3, M. slooffiae, with lane
508, 107 bp; Ladder: 100 bp ladder.

method was used to show the frequency of different
species as follows: M. globosa (50%), M. furfur (46%),
and M. slooffiae (4%) (Table 1, Figure 1).
The results of the antifungal activity of extracts
against 26 Malassezia spp. are summarized in
Table 1. The results of this study show that different
species of Malassezia spp. had different sensitivity to
ketoconazole. The MIC values of ketoconazole for
different Malassezia spp. including M. globosa, M.
furfur and M. slooffiae were 0.1 ± 0.1, 0.1 ± 0.1 and
0.6 ± 0 µg/ml; while the MFC values were 0.2 ± 0.2;
0.2 ± 0.2; and 0.12 ± 0.0 µg/ml, respectively. The
means of MIC values for C. sinensis, U. dioica, C.

Table 1. The sensitivity of different species of Malassezia spp. to plant extracts in comparison to Ketoconazole
Malassezia sp
M. globosa
M. furfur
M. slooffiae
Total

12

n
13
12
1
26

ketoconazole
C. sinensis
U. dioica
C. colocynthis
MIC
MFC
MIC
MFC
MIC
MFC
MIC
MFC
0.1 ± 0.1
0.2 ± 0.2
1.1 ± 1
2.4 ± 2
1.5 ± 1.5 3.7 ± 3.3 0.6 ± 0.5 1.5 ± 1.3
0.1 ± 0.1
0.2 ± 0.2
1.4 ± 1
4.4 ± 2.8 1.6 ± 1.2 6.6 ± 5.7 0.9 ± 0.5 3.4 ± 2.9
0.6 ± 0
0.12 ± 0 0.125 ± 0 0.25 ± 0 0.25 ± 0 0.5 ± 0
1±0
2±0
0.1 ± 0.08 0.2 ± 0.2
1.2 ± 1.1 3.3 ± 2.7 1.5 ± 1.3 5 ± 4.87 0.7 ± 0.5 2.5 ± 1.5

A. lappa
MIC
MFC
0.6 ± 0.6 1.8 ± 1.7
1.4 ± 1
8.2 ± 6.2
1±0
2±0
1.4 ± 0.8
5 ± 4.0
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colocynthis and A. lappa were 1.2 ± 1.1, 1.5 ± 1.3,
0.7 ± 0.5 and 1.4 ± 0.8 mg/ml, respectively. The
MFC values were 3.3 ± 2.7, 5 ± 4.87, 2.5 ± 1.5 and
5 ± 4.0 mg/ml, respectively. On the basis of MIC
and MFC values, different species of Malassezia
had lower values for C. sinesis and C. colocynthis.
Although the A. lappa extract had a lower MIC than
the U. dioica extract, but higher MFC values were
observed in the A. lappa extract group (Table 1).
When the antimicrobial effects were compared,
there was no significant difference between the
antimicrobial activities of C. sinensis and A. lappa
extracts. On the basis of the MFC values of different
extracts and analysis by the Tukey HSD Test, the
fungicidal activities of C. sinensis, C. colocynthis
and ketoconazole did not show any significant
difference.

Antifungal treatments have problems of
toxicity, low efficacy and development of resistant
strains 30. The increase in resistant microorganisms,
is the major cause of spreading infections, and
an extension in time is necessary for treatment
of infections. Consequently, many patients
stop treatment before being cured. Traditional
Iranian Medicine is an important source of new
antimicrobial agents, especially for opportunistic
fungi such as Malassezia spp. In this regard, at first,
clinical isolates of Malassezia spp. were isolated
from infected patients and different species were
identified. In this study, M. furfur and M. globosa
were significantly more common in patients.
A study conducted in Yazd Province (Iran) on
200 persons (100 patients with skin lesions and
100 healthy volunteers) showed the presence of M.
globosa (38.3%), M. furfur (29.4%), M. sympodialis
(14.9%), M. pachydermatis (9.6%) and M. slooffiae
(5.3%) as the most commonly isolated species from
skin lesions of patients while M. furfur (37.2%),
M. globosa (25.6%), M. sympodialis (16.3%), M.
pachydermatis (13.9%) and M. slooffiae (4.6%) were
the common types from healthy volunteers 31. M.
globosa (55.8%), M. furfur (32.5%), M. restricta (9.1%),
M. sympodialis (1.3%) and M. japonica (1.3%) were
also isolated from Iranian seborrhoeic dermatitis
patients 32.
Although, recent research has shown that M.
globosa is the most common agent of infections

and M. furfur is responsible for a small number
of cases 33, the finding of this study suggests that
M. furfur presents the main species in Malassezia
infections and M. globosa as the second agent
of importance. M. slooffiae was less isolated as
previously reported 8,34.
The literature review revealed that many studies
have evaluated the antifungal activities of plant
extracts against Malassezia spp. The antifungal
activity of Phyllanthus emblica, Hibiscus rosa sinensis,
Acacia concinna 35, Teucrium polium L. 36 and Jasminum
sambac 37 extracts were confirmed against Malassezia
spp. While investigating other similar studies, a
study was revealed the antifungal activity of C.
colocynthis, and U. dioica extracts against Alternaria
alternate, Fusarium oxysporum, Fusarium solani,
and Rizoctonia solani. A. alternata was the most
sensitive fungi to the U. dioica extract, and at a
concentration of 0.9% U. dioica extract, the growth
of A. alternata was completely inhibited. At 0.9%,
the C. colocynthis extract completely inhibited A.
alternata, and R. solani 38. The result of this study
showed that the C. colocynthis extract had a higher
antifungal activity compared to the U. dioica extract,
against saprophytic fungi. The findings of this
study suggest a higher anti-Malassezia activity for C.
colocynthis extract compared to the A. lappa extract,
followed by the C. sinensis and U. dioica extracts. The
antimicrobial activity of the C. colocynthis ethanolic
extract was confirmed against Bacillus subtilis,
Bacillus pumilus, Micrococcus luteus, Staphylococcus
aureus, Pseudomonas aeruginosa, Klebsiella pneumonia,
Escherichia coli, Candida albicans, Aspergillus niger,
Penicillium chrysogenum and Trichosporon begelli 39.
The presence of flavonoids, saponins, alkaloids,
phenolic content, riboflavin, thiamin and ascorbic
acid were identified in C. colocynthis extracts. Total
phenolic compounds depending on phenolic type,
have long been identified for their antimicrobial
activities. Phenolic compounds disrupt the
membrane proton motive force, dissolve and leak the
intracellular constituents, disturb cell homeostasis,
inhibit the enzymes involved in electron transport
and oxidative phosphorylation, as well as coagulate
the cytoplasmic constituents and biosynthetic
process 40. The antimicrobial activity of flavonoids
is caused by inhibition of nucleic acid synthesis,
inhibition of cytoplasmic membrane function and
inhibition of energy metabolism 41. Furthermore,
the different kinds of chemical compounds are
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responsible for the antifungal activity of the C.
colocynthis ethanolic extract against Malassezia spp.
Further clinical studies are required to ascertain
the efficacy of C. colocynthis ethanolic extract from
ripe fruits, in the treatment of Malassezia skin
disorders. The study suggests that the C. colocynthis
ethanolic extract might find application in antidandruff formulations.
Acknowledgement

Rats with Fructose-Induced Insulin Resistance. Iran J Med
Sc 2012;37:181-6.
13. Obertreis B, Giller K, Teucher T, et al. Anti-inflammatory
effect of Urtica dioica folia extract in comparison to caffeic
malic acid. Arzneimittelforschung 1996;46:52-6.
14. Bnouham M, Merhfour F-Z, Ziyyat A, et al.
Antihyperglycemic activity of the aqueous extract of Urtica
dioica. Fitoterapia 2003;74:677-81.
15. Marzouk B, Marzouk Z, Haloui E, et al. Screening of
analgesic and anti-inflammatory activities of Citrullus
colocynthis from southern Tunisia. J Ethnopharmacol
2010;128:15-9.

This study was supported by the Medicinal
Plants Research Center of Barij, Kashan, Iran.

16. Azizi IG, Fard MH, Tahmasbipour S. The Effect of aquatic
and alcoholic extracts of Citrullus colocynthis on growth
of the Saprolegniaparasitica. World J Fish Marine Sci
2012;4:258-62.

REFERENCES

17. Marzouk B, Marzouk Z, Décor R, et al. Antibacterial and
anticandidal screening of Tunisian Citrullus colocynthis
Schrad. from Medenine. J Ethnopharmacol 2009;125:3449.

1. Shankar S, Ranjith M, Ranganathan S, et al. Role of ABO
blood groups in the infection rate of dandruff caused by
Pityrosporum ovale. Indian J Dermatol 2002;47:21-3.
2. Ravichandran G, Bharadwaj VS, Kolhapure S. Evaluation
of the clinical efficacy and safety of “Anti-Dandruff
Shampoo” in the treatment of dandruff. The Antiseptic
2004;201:5-8.
3. Midgley G. The diversity of Pityrosporum (Malassezia)
yeasts in vivo and in vitro. Mycopathologia 1989;106:14353.
4. Ramanuj K, Bachani P, Kothari V. In vitro antimicrobial
activity of certain plant products/seed extracts against
multidrug resistant Propionibacterium acnes, Malassezia
furfur, and aflatoxin producing Aspergillus flavus. Res
Pharm 2012;2:22-31.
5. Gupta AK, Batra R, Bluhm R, et al. Skin diseases
associated with Malassezia species. J Am Acad Dermatol
2004;51:785-98.
6. Hort W, Mayser P. Malassezia virulence determinants.
Curr Opin Infect Dis 2011;24:100-5.
7. Dwivedi G, Rawal D, Nagda S, Jain T. Anthelmintic
activity of Tea (Camellia sinensis) extract. Int J Pharm Sci
2010;1:451-3.
8. Gupta AK, Kohli Y, Faergemann J, Summerbell R.
Epidemiology of Malassezia yeasts associated with
pityriasis versicolor in Ontario, Canada. Med Mycol
2001;39:199-206.
9. Mirhendi H, Makimura K, Zomorodian K, et al. A simple
PCR-RFLP method for identification and differentiation of
11 Malassezia species. J Microbiol Methods 2005;61:2814.
10. Kukrić ZZ, Topalić-Trivunović LN, Kukavica BM, et
al. Characterization of antioxidant and antimicrobial
activities of nettle leaves (Urtica dioica L.). Acta Periodica
Technologica 2012;43:257-272.
11. Modarresi-Chahardehi A, Ibrahim D, Fariza-Sulaiman
S, Mousavi L. Screening antimicrobial activity of various
extracts of Urtica dioica. Rev Biol Trop 2012;60:1567-76.
12. Ahangarpour A, Mohammadian M, Dianat M. Antidiabetic
effect of hydroalcholic urtica dioica leaf extract in Male

14

18. Wasfi I. Some pharmacological studies on Citrullus
colocynthis. J Herbs Spices Med Plants 1994;2:65-79.
19. Abdel-Hassan IA, Abdel-Barry JA, Tariq Mohammeda
S. The hypoglycaemic and antihyperglycaemic effect of
Citrullus colocynthis fruit aqueous extract in normal and
alloxan diabetic rabbits. J Ethnopharmacol 2000;71:32530.
20. Machado FB, Yamamoto RE, Zanoli K, et al. Evaluation
of the antiproliferative activity of the leaves from Arctium
lappa by a bioassay-guided fractionation. Molecules
2012;17:1852-9.
21. Predes FS, Ruiz AL, Carvalho JE, et al. Antioxidative
and in vitro antiproliferative activity of Arctium lappa root
extracts. BMC Complement Altern Med 2011;11:25.
22. Pereira JV, Bergamo DCB, Pereira JO, et al. Antimicrobial
activity of Arctium lappa constituents against
microorganisms commonly found in endodontic infections.
Braz Dental J 2005;16:192-6.
23. Cao J, Li C, Zhang P, et al. Antidiabetic effect of burdock
(Arctium lappa L.) root ethanolic extract on streptozotocininduced diabetic rats. African J Biotech 2012;11:9079-85.
24. Chan E, Lim Y, Chew Y. Antioxidant activity of Camellia
sinensis leaves and tea from a lowland plantation in
Malaysia. Food Chem 2007;102:1214-22.
25. Mbata T, Debiao L, Saikia A. Antibacterial activity of the
crude extract of Chinese green tea (Camellia sinensis) on
Listeria monocytogenes. African J Biotech 2008;7:1571-3.
26. Simonetti G, Simonetti N, Villa A. Increased microbicidal
activity of green tea (Camellia sinensis) in combination
with butylated hydroxyanisole. J Chemother 2004;16:1227.
27. Guého E, Midgley G, Guillot J. The genus Malassezia with
description of four new species. Antonie van leeuwenhoek
1996;69:337-55.
28. Mahboubi M, Kazempour N, Boland Nazar AR. Total
Phenolic and Flavonoids Content, Antioxidant and
Antimicrobial Activities of Azilia eryngioides Extracts.
Jundishapur J Nat Pharm Prod 2013;8:15-9.
29. Standards NCCLS. Reference Methods for Broth Dilution

Iranian Journal of Dermatology © 2015 Iranian Society of Dermatology

Control of Malassezia species by herbal extract

Antifungal Susceptibility Testing of Yeast: Approved
Standar: National Committee for Clinical Laboratory
Standards; 2002.
30. Liss RH, Batchelor FR. Economic evaluations of antibiotic
use and resistance-a perspective: report of Task Force 6.
Rev Infect Dis 1987;9 Suppl 3:S297-312.
31. Jafari AA, Zarrinfar H, Mirzaei F, Katiraee F. Distribution of
Malassezia Species in Patients with Pityriasis versicolor
Compared with Healthy Individuals in Yazd, Iran.
Jundishapur J Microbiol 2013;6:e6873.
32. Hedayati MT, Hajheydari Z, Hajjar F, et al. Identification
of Malassezia species isolated from Iranian seborrhoeic
dermatitis patients. European Rev Med Pharmacol Sci
2010;14:63-8.
33. Morishita N, Sei Y. Microreview of Pityriasis versicolor and
Malassezia species. Mycopathologia 2006;162:373-6.
34. Erchiga VC, Martos AO, Casaño AV, et al. Mycology of
pityriasis versicolor. J Mycol Med 2008;9:143-8.
35. Sibi G, Alam M, Shah J, Razak M. Susceptibility pattern
of Malassezia species to selected plant extracts and
antifungal agents. Int J Green Pharm 2014;8:226-30.
36. Nadimi M, Zia M, Madani M. The effect of aqueous and
ethanolic extracts of Teucrium polium on Candida albicans

Iranian Journal of Dermatology, Vol 18, No 1, Spring 2015

and two species of Malassezia. Zahedan J Res Med Sci
2013;15:34-8.
37. Santhanam J, Abd Ghani FN, Basri DF. Antifungal Activity
of Jasminum sambac against Malassezia sp. and NonMalassezia sp. Isolated from Human Skin Samples. J
Mycol 2014;2014.
38. Hadizadeh I, Peivastegan B, Kolahi M. Antifungal activity
of nettle (Urtica dioica L.), colocynth (Citrullus colocynthis
L. Schrad), oleander (Nerium oleander L.) and konar
(Ziziphus spina-christi L.) extracts on plants pathogenic
fungi. Pak J Biol Sci 2009;12:58-63.
39. Thirunavukkarasu P, Ramanathan T, Ravichandran
N, Ramkumar L. Screening of Anti-microbial Effect in
Watermelon(Citrullus sp.). J Biol Sci 2010;10:682-5.
40. Hugo W, Bloomfield SF. Studies on the mode of action
of the phenolic antibacterial agent fentichlor against
Staphylococcus aureus and Escherichia coli II. The
effects of fentichlor on the bacterial membrane and the
cytoplasmic constituents of the cell. J Appl Bacteriol
1971;34:579-91.
41. Cushnie T, Lamb AJ. Antimicrobial activity of flavonoids.
Int J Antimicrob Agents 2005;26:343-56.

15

