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Evaluation of Anti-Dandruff Activity of Polyherbal Serum Against
the Fungus Malasseiza Fungus from Human Scalp
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Abstract

Dandruff is one of the most common problems faced by people all around the world. It is a dermatological disorder that can
be extremely frustrating and embarrassing. Fortunately, a recent study has shown promising results in the fight against
dandruff. The study aimed to investigate the effectiveness of a polyherbal formulation against Malassezia furfur, a fungus
that is often responsible for causing dandruff. The polyherbal formulation used in the study was composed of various leaves,
including Piper betal, Tictona grandis, and Eclipta prostrata, as well as flowers such as Tenner cassia. Diffusion-dependent
assays were used to determine the mixture's anti-malassezial activity after it had been extracted with both water (APHF) and
methanol (MPHF).The results of the study were very encouraging. Both MPHF and APHF, which underwent GC-MS analysis and
qualitative testing for various kinds of phytochemicals, showed the existence of numerous active metabolites that may inhibit
M. furfur and have potential for use as anti-dandruff treatments.

1. Introduction:

Chronic scalp infection known as dandruff is
manifested by scaling, itching, and redness of the scalp.
It develops when the scalp sheds epidermal cells in
large clumps. A month or so, the scalp's skin goes
through a renewal process. Dead cells usually shed
from the scalp in a practically undetectable manner,
although. Dead cells can be shed as noticeable flakes
known as dandruff when cell turnover becomes
exceptionally high. In both developed and developing
nations, dandruff is a significant cosmetic issue that is
extremely concerning for public health (Zoya, et al.,
2016). The fungus genus Malassezia, earlier referred to
as Pityrosporum, is thought to be a significant part of
the skin pathogen responsible for dandruff and
numerous other disorders like, seborrheic dermatitis,
atopic dermatitis, and pityriasis versicolor (Saunders,
et al, 2012). The majority of individuals use anti-
dandruff solutions today that contain chemicals to treat
the dandruff infection. Instead of curing, it will cause
further negative effects like dryness of the scalp and
hair, inflammation of the scalp, discolouration of the

hair, and hair loss. Due to their considerable effects and
less side effects as compared to allopathic
pharmaceuticals, herbal therapy is currently becoming
more and more important for treating various disorders.
Numerous herbs have been shown to have effective
anti-dandruff properties. A poly herbal formulation is a
branch of traditional and alternative medicine that is
used widely in both developing and developed
countries. It is the combination of more than two to
three plants at a specific ratio. Plants are known to have
a variety of phytoconstituents. (i.e. phytochemicals)
that are responsible for the various curable properties
that are attributed to them. (Kumar, et al., 2019). The
purposes of the current study were to determine the
phytochemical components of a polyherbal serum
made of Piper betal, Tictona grandis, Eclipta
prostrata, and Tenner cassia flowers and their
antifungal and antidandruff effects against the isolated
fungus Malassezia furfur. This was done through
primary phytochemical analysis and GC-MS.
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2. Materials and Methods:

Isolation and Identification of Dandruff causing
Fungi

The dandruff-causing agent was removed from the
patient's scalp using a scraper, then it was put into
sterilized containers and refrigerated until it was
needed. In potato dextrose agar (PDA) media that had
been enhanced with coconut oil, the causative organism
was inoculated. For three to five days, the inoculation
plates were incubated at 37 °C. The fungus was
identified by staining the fungal culture with
lactophenol cotton blue stain and looking at it under a
high-power objective microscope. (Kumar, et al,
2019).

Preparation of polyherbal extract
Collection of plant Sample

The leaves of the selected species were collected,
washed, and cleaned to remove the dust particles and
subsequently they were dried under shade. The
polyherbal formulation made up with equal volume
(25g of each plant and 250 ml of D.H,0) grind and take
extracts were taken for aqueous PHF (APHF), then
later it was filtered and stored (Kumar, et al., 2019).

Sample Collection and Culture

The patient's scalp flake collection process involved
dividing using a sterile comb and scraping with a sterile
blunt scalpel. The specimen was then injected into
Potato Dextrose Agar (PDA) and incubated for 48
hours at 25 C to check for growth. further, it was kept
at 2 to 8 C for further use. In order to observe the
characteristics of the colony, fungi broth culture was
added to a Potato Dextrose Agar (PDA) plate and
incubated at 25 ¢ for 48 hours. Using a coverslip, the
dandruff sample was placed on a glass slide along with
a drop of potassium hydroxide and methylene blue.
Imaging was done using the experiment-grade
objective microscope. By using a microscope, fungi
broth culture was examined (Susan et al., 2021).

Determination of anti-dandruff activity

The diffusion dependent activity of PHQ was evaluated
using the Zone of Inhibition (ZOI). Standardised fungal
test suspension was inoculated and uniformly spread on
a PDA plate by a cotton swab. Using gel puncture, the
well containing standard and APHF of varied
concentrations were laid over the surface of the agar
plate. Incubation at 25 °C for 48 hours and observation
were performed.

Phytochemical analysis

Preliminary phytochemicals like tannins, saponins,
flavonoids, steroids, and alkaloids were qualitatively
examined in the APHF. The MPHF that was extracted
using Soxhlet was examined using GC-MS.

3. Results and Discussion

The causal organism M. furfur was identified based on
morphological characters. The macroscopic nature of
colony for M. furfur is dull, smooth, or slightly folded,
broad base bud as shown in plate 1. According to Susan
, et al., 2021 the fungus causing this by analyzing the
scalp were identified as Malassezia furfur. Similarly
Rakkimuthu , ef al., 2021 reported as M. furfur species
can be identified based on their macro/microscopic and
Biochemical features - Acclimatization of glycine is
positive in M. furfur only.

Plate 1-Growth in PDA Plate
M. furfur

Fig 1-Microscopy of

Zone of Inhibition

APHEF exhibited a probable activity against the fungi
M. furfur in the antibiogram. The ZOI was similar to
that of standard and signified in table 1. The ZOI
exhibited by APHF on agar well diffusion 1 exerted a
ZOI of 1.9 for standard as penicillin and 0.8mm,
0.9mm at 25, 50pl concentrations respectively and on
agar well diffusion 2 applied a ZOI of 2mm for
standard as penicillin and 0.9mm, 0.10mm at 50, 75ul
concentrations, agar well diffusion 2 exerted a ZOI of
2mm for standard as penicillin and 0.9mm, 1.0mm at
50, 75ul concentrations, agar well diffusion 3 exerted a
ZOI of 2mm for standard as penicillin and 1.0mm,
1.2mm at 75, 100ul concentrations respectively.

JCLMM 2/11 (2023) |1443-1447



ISSN: 2309-6152 (Online)
CODEN: JCLMC4

o

M O ¢l i G i (e '

Table 1: Measurements of zone of inhibition

Well diffusion | Standard 25 ul 50 ul 75 ul 100 pl
plate

Plate 1 1.9mm 0.8mm 0.9mm - -
Plate 2 2.0mm - 0.9 mm 1.0 mm -
Plate 3 2.0mm - - 1.0 mm 1.2 mm

Figure 2- Zone Of Inhibition

Phytochemical properties

Despite variations in the APHF's phytochemical
components, the ZOI was expressed similarly in all
three agar well diffusion methods. Concentration
increased and so did the ZOI range. Initial
phytochemical testing on APHF found a range of
phytochemicals,  including  tannins,  saponin,
flavonoids, protein, phenol, alkaloids, and terpenoids.
The presence of terpenoids and flavonoids was greater

in APHF. According to reports, many kinds of
phytochemical substances operate in a variety of ways
to be efficient antimicrobials. Protein is effective in
promoting hair growth. Flavonoids impair membrane
function and prevent the production of nucleic acids.
Terpenes' low molecular weight and strong
lipophilicity make them capable of rupturing cell
membranes and resulting in cell death.

Phytochemical

Result

Tannins

+

Saponins

+

Flavonoids

+

Protein

alkaloid

Phenol

terpenoids

Table :2 Phytochemical Analysis of APHF
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GC-MS ANALYSIS

Numerous chemicals found in the GC fractions of
MPHEF that were extracted using a Soxhlet extractor
can be identified thanks to the results of GCMS.
Numerous phytochemical substances were present, as
shown by the chromatogram. (Fig.2) including 4H-
Pyran-4-one, 2,3- dihydro-3,5-dihydroxy-6- methyl,
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Benzofuran, 2,3-dihydro, Hydroquinone, Phenol, 2-
methoxy-3-(2- propenyl), Eugenol, Caryophyllene,
Humulene, Hydroxychavicol, (1S,4aR,8aS)-1-
Isopropyl-7-methyl-4- methylene-1,2,3,4,4a,5,
Germacrene D, Phenol, 2-methoxy-4-(2- propenyl)-,
acetate, 3-O-Methyl-d-glucose, n-Hexadecanoic acid,
Phytol, cis,cis,cis-7,10,13- Hexadecatrienal, cis,cis,cis-
7,10,13- Hexadecatrienal.
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Figure-3: GC-MS Analysis of MPHF
4. Conclusion [2] Suganya, S. G. (2021). ANTIDANDRUFF
ACTIVITY OF A POLYHERBAL

However, the effectiveness of these plant extracts

FORMULATION AGAINST MALASSEZIA

against dandruff has not been fully explored. Research ISOLATES FROM HUMAN SCALP IN
is needed to evaluate the efficacy, safety, and VITRO. Journal  of  Advanced  Scientific
formulation of these plants to develop them as potential Research, 12(02 Suppl 1), 290-295.

treatments for dandruff. Additionally, further studies [3] Rakkimuthu, R., Nithiyakamatchi, R.,

need to be conducted to determine long-term benefits
and potential side effects of these natural remedies.
Piper betel, Tictona grandis, Eclipta prostrata, and
Tenner cassia exhibit promising anti-dandruff activities
through their antifungal mechanisms. Therefore, these
natural remedies hold great potential as alternative

Sathishkumar, P.,, Ananda Kumar, A. M., &
Sowmiya, D. (2019). In vitro antifungal activity
of formulated floral extracts against Malassezia
furfur. Int. J. Anal. Exp. Modal Anal, 6, 1-10.

Manjula B, Sundara Raja Rao V, Vijayalakshmi P.
In vitro anti-Malassezia activity of Piper betle and

(4]

treatments  for  dandruff caused by the Swiss chard leaf extracts. Journal of Pharmacy
Malassezia fungus. Research. 2013;6(8):828-831.

[5] Kumar S, Santra S, Bhattacharya SK, Banerjee
ACKNOWLEDGEMENT

This study was carried out at PG, Department of
Biotechnology, Rathinam college of arts and science
(Autonomous), Coimbatore, Tamilnadu, India.

PK. Anti-dandruff activity of Cassia alata leaf
extract against Malassezia furfur. Asian Pacific
Journal of Tropical Medicine. 2011;4(11):876-
879.

[6] Sankar S, Palanisamy S, Shanthi G, et al.

References Antimicrobial activity of Tectona grandis Linn
leaves extract against Malassezia furfur — A
[1] Kumar, P. S., Sucheta, S., Deepa, V. S., causative agent of dandruff. International Journal

Selvamani, P., & Latha, S. (2008). Evaluation of
antidandruff activity using polyherbal oil from six
medicinal plants. Journal of Biotechnology,
(136), S408-S409.

of Pharmaceutical Research and Development.
2011;3(7):57-61.

Ghosh N, Mandal A, Roy S. Evaluation of anti-
dandruft activity of aqueous extract of Eclipta

JCLMM 2/11 (2023) |1443-1447



[9]

[11]

[12]

[13]

[14]

[15]

— s —a

- s

" et

Journal  of
Research.

Asian
Clinical

vitro.
and

prostrata  in
Pharmaceutical
2013;6(2):197-199.

Muthukrishnan S, Nagarajan S, Nagalingam M,
Velusamy P. Evaluation of in vitro anti-dandruff
activity of Tectona grandis Linn. leaves extract.
International Journal of Advanced Research in
Biological Sciences. 2015;2(5):159-166.

Kamal MA, Hossain MS, Islam MA, et al.
Phytochemical and biological studies on Cassia
tora Linn. International Journal of Pharmaceutical
Sciences and Research. 2012;3(10):3883-3891.
Jain N, Sharma N, Lodha M, Sharma PK. Anti-
dandruff activity of different plant extracts: An in
vitro study. International Journal of Green
Pharmacy. 2013;7(3):212-216.

Saha S, Basak S, Ghosh S. Anti-dandruff activity
of herbal extracts. Journal of Analytical Science
and Technology. 2014;5(1):9.

Jaiswal R, Bhatia E, Maurya AK, et al. Antifungal
activity of Cassia fistula extract against
Malassezia furfur: An in vitro study. Asian
Journal of Pharmaceutical and Clinical Research.
2011;4(4):99-101.

Kishore N, Mishra BB, Tiwari VK. Antifungal
activity of Eclipta prostrata (L) L against
Malassezia furfur. Indian Journal of Traditional
Knowledge. 2010;9(3):508-511.

Kumar S, Ramesh C, Santra S, Bhattacharya SK,
Banerjee PK. Antifungal activity of Cassia alata
leaf extract against Malassezia furfur (ATCC
14521) in vitro. Bulletin of Faculty of Pharmacy,
Cairo University. 2014;52(1):1-5.

Joydeep N, Saha MR, Saha B, et al. In vitro
screening of some indigenous medicinal plants
for their anti-dandruff activity. J Life Sci.
2011;3:77-83.

[16]

[17]

[24]

ISSN: 2309-5288 (Print)
ISSN: 2309-6152 (Online)
CODEN: JCLMC4

g

edicine

Fatima S, Haider S, Rizvi TA, et al. In vitro anti-
furfur  activity of  different
concentrations of Tectona grandis Linn. leaves
extracts. Indian Journal of Fundamental and
Applied Life Sciences. 2015;5(S1):1-5.

Park YK, Kim YO. Antimicrobial activity of
ethanol and water extracts from medicinal plants
against Malassezia furfur. Yeungnam University
Journal of Medicine. 2002;19(2):193-199.
Gomathi S, Anuradha V, Lakshmi BV, et al. In
vitro antifungal activity of selected plant extracts
against Malassezia furfur. Research Journal of
Pharmacy and Technology. 2011;4(7):1101-1104.
Philomina PT, Sharma N. In vitro evaluation of

Malassezia

anti-Malassezia furfur activity of herbal extracts.
International ~ Journal = of  Herbals and
Pharmacognosy. 2014;3(4):110-114.

Dhama K, Tiwari R, Chakraborty S, et al. Herbal
antifungal agents: Current status and future
perspectives. Expert Opinion on Biological
Therapy. 2012;12(7):861-882.

Thakur R, Jain N, Pathak R, et al. Anti-dandruff
activity and formulation of herbal hair oil from
the leaves of Azadirachta indica A. Juss. and
Eclipta prostrata L. Journal of Medicinal Plants
Research. 2013; 7(6):257-264.

Savitri, Rai SK. Antifungal activity of certain
plant extracts against dandruff
Malassezia furfur — An in vitro study. Journal of
Chemical and
2014;6(11):35-39.
Murali P, Naidu M, Sivakumar R. In vitro
antifungal activity of some plant extracts against
Malassezia  furfur.  World  Journal  of
Pharmaceutical Sciences. 2014;3(3):457-462
Saunders CW, Scheynius A, Heitman J.
PLoS Pathog., 2012; 8(6): p.e1002701

causing

Pharmaceutical  Research.

JCLMM 2/11 (2023) |1443-1447




