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ABSTRACT 

Malassezia species are microflora and associate with pityriasis versicolor (PV) which is a non-inflammatory 
disease, characterized by hyper or hypopigmented lesions. At present the mechanisms of PV remain unclear. Tyrosinase 
is a part of virulence factor of Malassezia yeast. This enzyme plays role in melanin synthesis, involving in color change 
of skin. This study tried to optimize the medium and condition to investigate tyrosinase activity of various Malassezia. 
Test media such as minimal medium (MM), MM with tween 80 (MM+Tween 80) and mDixon, supplemented with L-
DOPA were used for optimization.  The enzyme activity was detected at incubation times of 5, 7 and 14 days. 
Malassezia isolated from PV patients and reference strains were used in this study. Tyrosinase activity of M. furfur in 
MM was significantly highest on day 14.  Thus, tyrosinase activities of various Malassezia spp.  will be further 
investigated by using MM on day 14 of incubation. 

 
บทคดัย่อ 

มาลาสซีเซีย (Malassezia) เป็นเช้ือประจ าถ่ินและมีความสัมพนัธ์กบัการเกิดโรคเกล้ือน ซ่ึงเป็นโรคท่ีไม่มีการ
อกัเสบ มีลกัษณะรอยโรคเป็น รอยโรคท่ีเป็นวงด่างสีเขม้หรือวงด่างสีจาง ปัจจุบนักลไกการเกิดโรคเกล้ือนยงัไม่ชดัเจน 
เอนไซมไ์ทโรซิเนสเป็นปัจจยัหน่ึงในก่อการโรคของยสีต ์เอนไซมน้ี์มีบทบาทในการสงัเคราะห์เมลานินซ่ึงเก่ียวขอ้งกบั
การเปล่ียนแปลงสีของผิวหนงั การศึกษาน้ีพยายามหาอาหารเล้ียงเช้ือและสภาวะท่ีเหมาะสมส าหรับตรวจวดักิจกรรม
ของเอนไซมไ์ทโรซิเนสของเช้ือมาลาสซิเซียชนิดต่างๆ อาหารท่ีใชท้ดสอบไดแ้ก่ Minimal medium (MM), MM เสริม
ดว้ย tween 80 (MM+Tween 80) และ mDixon ท่ีเติมดว้ย L-DOPA ถูกใชใ้นการปรับเลือกอาหารเล้ียงเช้ือท่ีเหมาะสม
ท่ีสุด กิจกรรมของเอ็นไซมถู์กตรวจวดัเม่ือบ่มเป็นเวลา 5, 7 และ 14 วนั Malassezia ท่ีแยกมาจากผูป่้วยโรคเกล้ือนและ
สายพนัธ์ุอา้งอิงถูกน ามาใชใ้นการศึกษาน้ี เอนไซม์ไทโรซิเนสของเช้ือ M. furfur ทดสอบในอาหาร MM ให้ค่าสูงสุด
อยา่งมีนยัส าคญัในวนัท่ี 14 ดงันั้นในการตรวจวดักิจกรรมของเอนไซมไ์ทโรซิเนสของเช้ือ Malassezia ในคร้ังตอ่ไปจะ
ถูกตรวจวดัโดยใชอ้าหาร MM เม่ือบ่มเป็นระยะเวลา 14 วนั 
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Introduction 
Malassezia species are lipophilic yeast, except Malassezia pachydermatis.  They are common found on skin 

surfaces of human and animals as microflora or pathogenic organisms, and associated the skin diseases such as pityriasis 
versicolor ( PV) , atopic dermatitis, pityrosporum folliculitis, psoriasis, seborrheic dermatitis and dandruff and even 
systemic disease in rare cases (Ashbee, 2007; Ashbee, Evans, 2002; Gaitanis et al. , 2013; Stephanie, Michael, 2010) . 
Malassezia spp. can be found in both yeast and mycelial forms (Ashbee, Evans, 2002). In 1995, genus Malassezia has 
been identified by using morphology, ultrastructure, physiology and molecular biology by Gueho and coworkers 
(Gueho et al., 1996). At present Malassezia includes 14 species; M. caprae, M. cuniculi, M. dermatis, M. equine, M. 
furfur, M. globosa, M. japonica, M. nana, M. obtusa, M. pachydermatis, M. restricta, M. slooffiae, M. sympodialis and 
M. yamatoensis (Cabanes et al., 2011). Virulence factors of Malassezia yeast include metabolites and lipid metabolism 
resulting in special cell wall features, enzymatic activities, reactive oxygen species and lipoxygenase. Moreover, azelaic 
acid can inhibit tyrosinase activity; an enzyme involved melanin synthesis, filament production to evade host cell, and 
pigmentation (Brand, 2012; Hort, Mayser, 2011).  

Malassezia causes pityriasis versicolor, a mild and chronic superficial disease, and commonly found on the 
trunk and upper aspects of the arms (Faergemann, 2000). PV is one of pigmentation disorder, the lesions characterized 
by hyperpigmentation or hypopigmentation (Harada et al., 2015; Sunenshine et al., 1998). The colors of skin are pink, 
tan, brown, or black in hyperpigmentation and white or ashy in hypopigmentation (Imwidthaya et al., 1989). However, 
the mechanisms of different colors remain unclear. Tyrosinase activity is a part of virulence factor of Malassezia yeast 
and the key enzyme involves in melanin synthesis (Chang, 2009; Hort, Mayser, 2011) .  In 2013, Youngchim and 
collaborators reported that Malassezia furfur is able to produce melanin- like pigment compound with L- 3,4-
dihydroxyphenylalanine (L-DOPA) substrate (Mayser et al., 1998; Youngchim et al., 2013). However, the culturing of  
Malassezia was difficult since it required lipid for growth ( Benham, 1939) .  Usually, modified Dixon’ s medium 
(mDixon) was used to grow Malassezia (Guillot et al., 1998). The activity of tyrosinase of Malassezia has hardly been 
investigated for this reason thus different media and incubation times were tested to select optimal condition for further 
study.  Seymour and collaborators studied tyrosinase activity of foreskins from newborn infant and reported that the 
mean tyrosinase activity for black infants (0.282±0.186) is higher than for white infants (0.126±0.087) (P << 0.001) 
about two and one- fourth times (Pomerantz, Ances, 1975) .  Activity of this enzyme is directly involved in melanin 
synthesis, it may involve in different between hyper- and hypopigmented lesions. 
 

Objectives of the study 
This study aimed to optimize the condition and select the medium to investigate tyrosinase activity of 

Malassezia species. 
 

Methodology 
Fungal strains 

 Four isolates of Malassezia furfur isolated from pityriasis versicolor patients were obtained from M.Sc. 
student, Miss.  Panwad Tongchai, Microbiology Department, Medical Faculty, Khon Kaen University.  The reference 
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strains of Malassezia; M. furfur CBS 6001, M. restricta NBRC 103918, M. dermatis CBS 1969, M. sympodialis CBS 
8740, M. japonica CBS 9432, M. slooffiae N14, M. globosa 10195, M. furfur CBS 7019, M. furfur CBS 7019 and M. 
pachydermatis CBS 9592 were included in this study. 

Tyrosinase activity assay 
 The tyrosinase activity was performed by following the method of Hideya with modification for Malassezia 
yeast (Hideya, 1995) .  Malassezia yeast were cultured on mDixon agar and incubated at 32º C for 5 days, then yeast 
cells  were washed 2 times and adjusted to an optical density (OD)  of 0. 1 ( 2. 5 x 107 cells/ml)  at 540 nm with 
spectrophotometer. The 2 ml suspension of yeast inoculum was added to 4 ml minimal medium supplemented with L-
DOPA as substrate (MM: 1 l of distilled water; 6 g peptone; 10 ml Tween 40 and 1 mM L-DOPA) or minimal medium 
with Tween 80 supplemented with L-DOPA (MM+Tween 80: 1 l of distilled water; 6 g peptone; 10 ml Tween 40; 10 
ml Tween 80 and 1 mM L-DOPA) or modified Dixon medium supplemented with L-DOPA (mDixon+L-DOPA: 1 l 
of distilled water; 36 g malt extract; 6 g peptone; 20 g ox bile; 10 ml Tween 40; 2 ml glycerol; 2 ml o leic acid; 20 ml 
olive oil and 1 mM L-DOPA), then incubated in shaking incubator at 32º C, 150 rpm. Tyrosinase activity was measured 
on day 5, 7 and 14 of incubation with spectrophotometer at 475 nm.  To confirm that the activity did not occur from 
auto- oxidation of L-DOPA, the negative control was performed by incubating media (MM, MM+Tween 80 and 
mDixon) supplemented with L-DOPA without yeast cell in same conditions of test. 
 

Results 
Tyrosinase activity was detected on different conditions. The incubation times and test media were optimized 

for optimal condition. The enzyme was measured after incubated in different media at 32º C for 5, 7 and 14 days with 
spectrophotometer at 475 nm.  The results showed that tyrosinase activities of M.  furfur in minimal medium 
supplemented with L-DOPA substrate at various incubation times, day 5, 7 and 14 were different. The enzyme activity 
on day 14 was significantly higher than on day 5 and day 7 ( Figure 1) .  In contrast tyrosinase activity of Malassezia 
tested in mDixon supplemented with L-DOPA at different incubation times was not significantly different and showed 
very low activity (Figure 2). For selecting optimal medium, not only MM and mDixon but also MM supplemented with 
tween 80 (MM+Tween 80) were used after incubating for 14 days (Figure 3). The result showed that the activities in 
all media were not significantly different.  But when comparing with negative control (media incubated without M. 
furfur) , MM medium and MM+Tween 80 showed significantly higher activity than control.  However, tyrosinase 
activity in mDixon between test with and control without M.  furfur, were not different ( Figure 3) .  Thus, MM was 
selected as medium for tyrosinase activity testing at day 14 of incubation and tyrosinase activities of various Malassezia 
species including M. furfur isolated from PV patients (P53-5, P57-1, P58-1 and P73-1) were preliminarily  investigated 
(Figure 4) .  The result showed that various species of Malassezia had different tyrosinase activities, however of M. 
restricta NBRC 103918 showed significantly highest and tyrosinase activity of M. pachydermatis CBS 9592 was higher 
secondary to M. restricta NBRC 103918. 
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Figure 1  Tyrosinase activity of M.  furfur isolated from pityriasis versicolor patients in minimal medium  

(MM) at different incubation times.  
 

 
 

Figure 2  Tyrosinase activity of M.  furfur isolated from pityriasis versicolor patients in modified Dixon  
medium (mDixon) at different incubation times. 

 

 
Figure 3  Tyrosinase activity of M.  furfur isolated from pityriasis versicolor patients in 3 different media  

on day 14 of incubation.  Media without yeast cells were used as negative control.  MM; Minimal medium, 
MM+Tween 80; Minimal medium supplemented with tween 80 and mDixon; modified Dixon medium. 
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Figure 4  Tyrosinase activity of different Malassezia species including M.  furfur isolated from pityriasis  

versicolor patients; P53- 5, P57- 1, P58- 1 and P73- 1 in minimal medium on day 14 of  
incubation. 

 

Discussion  
Tyrosinase is the enzyme plays role on melanization pathway by converting L- tyrosine or L-DOPA to 

melanin, this enzyme is present in microorganisms, plants, and animals (Rodriguez-Lopez et al. , 1992) .  Malassezia 
furfur is able to produce melanin or melanin-like compound, which have been reported as a virulence of human fungal 
pathogen (Hort, Mayser, 2011; Langfelder et al., 2003; Youngchim et al., 2013). This study tried to find out the medium 
and optimal conditions for tyrosinase activity test of Malassezia spp.  by using L-DOPA as substrate.  We can detect 
tyrosinase activity of Malassezia spp.  at all incubation times ( 5, 7 and 14 days)  and in all media, minimal medium 
(MM) , MM supplemented with tween 80 (MM+Tween 80)  and mDixon supplemented with L-DOPA by using 
spectrophotometer at 475 nm.  The tyrosinase enzyme of Malassezia spp.  gradually increasing during a period of 
incubation times and the activity was highest on day 14. The result correlated with melanization of M. furfur yeast cells 
in vitro, colonies of Malassezia on medium supplemented with L-DOPA displayed a dark-  brown colony and the 
intensive dark was increased when incubation time was continued (Youngchim, Nosanchuk, Pornsuwan, Kajiwara, & 
Vanittanakom, 2013). The minimal medium was optimized by adding different lipid substrates, due to Malassezia is a 
lipophilic yeast required lipid for growth (Ashbee, 2007) .  Tyrosinase activity of M.  furfur on day 14 in MM was 
significantly highest. When enzyme activities were compared between test (with M. furfur) and negative control (media 
supplemented with L-DOPA but without M. furfur), MM showed distinctly different activities between test and negative 
control.  For tyrosinase test in various species of Malassezia, minimal medium supplemented with L-DOPA substrate 
was used and enzyme activity was detected on day 14 of incubation. Even tyrosinase activity was detected in mDixon 
medium, but some ingredient in this medium such as olive oil and ox bile may irritate the absorbance.  Thus, mDixon 
was not selected for use in further experiment.  For preliminary test, tyrosinase activity of M. restricta NBRC 103918 
was significantly highest.  This result correlated with study of Gaitanis and collaborators that melanin- like pigment in 
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M. restricta isolated from PV patients with hyperpigmented lesion can be found by Masson-Fontana silver staining but 
absent in M. furfur isolated from PV patients with hypopigmented lesion (Gaitanis et al., 2005). 
 

Conclusions 
 Tyrosinase activity of Malassezia furfur isolated from pityriasis versicolor patients was detected in all 
incubation times of 5, 7 and 14 days but the activity was highest at day 14. Among minimal medium (MM), MM plus 
tween 80, and mDixon medium, MM is the best used in tyrosinase activity detection.  Thus, MM was selected for 
preliminary enzyme activity detection in Malassezia species after 14 days of incubation and M. restricta showed highest 
tyrosinase activity.  
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