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ABSTRACT

The present study was carried out to evaluate Antidandruff Activity of Hydro-alcoholic Extract
of Datura stramonium leaf (HAESO). Nowadays, there is a renewed interest in drugs of natural
origin simply because they were considered as green medicine and is always supposed to be
safe. Another factor is the incidences of harmful nature of synthetic drugs, which were regarded
as harmful to human beings and environment. Belonging to the family: Solanaceae, a widely
available plant commonly called as Datura, Ethnomedical information revealed that it was used
in various ailments for long time all over the world. Present study uses Ketoconazole as
Standard, Dimethyl sulfoxide (DMSO) as Control and Hydro-alcoholic Extract of Datura
stramonium leaf (HAESO) as Test. Pharmacological screening of hydroalcoholic extract of
Datura stramonium showed in vitro antidandruff activity which was evaluated by well diffusion
method and hair strand test. The results revealed that hydroalcoholic extract of Datura
stramonium leaf showed significant antidandruff activity for these two methods. The result
exposed that isolated compound (apigenin) showed the zone of inhibition at 250mg/ml &
500mg/ml, stating significant antidandruff activity. Hair strand test was found to be an
interesting and reliable new test model for evaluation of the antifungal activity especially with
regards to a possible depot effect where 250mg/ml & 500mg/ml proved to be effective. The
majority of recent data supports a direct causal link between Malassezia fungi and dandruff. In
present study, the obtained results showed Datura stramonium leaf exhibiting a significant
antidandruff activity by inhibiting the growth of Malassezia furfur. Future Studies are needed
for the formulation and different methods to develop new techniques.

Keywords: Datura stramonium, Ketoconazole, Herbal drug, Well diffusion method, Hair strand
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1. INTRODUCTION

The World Health Organization (WHO) has recently defined traditional medicine (including
herbal drugs) as comprising therapeutic practices that have been in existence, often for hundreds
of years, before the development and spread of modern medicine and are still in use today.
Traditional medicine is the synthesis of therapeutic experience of generations of practicing
physicians of indigenous systems of medicine. The traditional preparations comprise medicinal
plants, minerals, organic matter, etc. Herbal drugs constitute only those traditional medicines
which primarily use medicinal plant preparations for therapy. The earliest recorded evidence of
their use in Indian, Chinese, Egyptian, Greek, Roman and Syrian texts dates back to about 5000
years. The classical Indian texts include Rigveda, Atharvaveda, Charak Samhita and Sushruta
Samhita.l'! The herbal medicines/traditional medicaments have, therefore, been derived from
rich traditions of ancient civilizations and scientific heritage.”’) Plants had been used for
medicinal purposes long before recorded history. Ancient Chinese and Egyptian papyrus
writings describe medicinal uses for plants as early as 3,000 BC. Indigenous cultures (such as
African and Native American) used herbs in their healing rituals, while others developed
traditional medical systems (such as Siddha, Ayurveda, Unani) in which herbal therapies were
used.!>!

Skin diseases: The skin care has exposed tremendous growth and emerging one in recent years.
In recent studies 10 most emerged and burden skin diseases globally affect the life. These are
dermatitis, acne, hives, psoriasis, dandruff, seborrheic dermatitis, viral skin disease, fungal skin
diseases, scabies, melanoma, pyoderma, cellulitis, non-melanoma skin cancer, decubitus, and
alopecia areata.!*!

Dandruff: Dandruff (also called as Pityriasis capitis) means scaliness of the scalp skin without
signs of inflammation. Dandruff is so common that it can be considered physiological. It
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represents desquamation of the skin surface, due to separation of layers of stratum corneum,
which is a continuous process, in the form of scales.[*!

Malassezia: The microbial origin of dandruff centers on the causal role of yeasts of the genus
Malassezia. The majority of recent data supports a direct causal link between Malassezia fungi
and dandruff. First, effective treatment of the condition can occur with a wide range of
material types, from zinc and selenium salts to highly specific azoles, with the only known
functional link between these materials being antifungal activity.’! The second supporting
factor is that improvement in dandruff correlates considerably with reduction in scalp
Malassezia level. While the absolute level of Malassezia correlates less well with dandruff,
its reduction amongst those individuals that express the symptoms strongly supports its role.
Originally named Malassezia by Malassezia in 1898, this genus was renamed and referred
to as Pityrosporum during the second half of the 20" century.>%! At one time, members of
Malassezia were classified into two species: a lipid-dependent species, M. furfur, and a non-
lipid-dependent species, M. pachydermatis. In the mid-1990s studies of the morphological,
ultra structural, physiologic and genomic differences in Malassezia led to the identification of
multiple lipid-dependent species (including M.globosa, M.restricta, M.furfur, M.obtusa,
M.slooffiae, M.sympodialis, M. japonica, M.nana, M. dermatis, and M. yamatoensis), in
addition to the nonlipid-dependent, primarily zoophilic species, M. pachydermatis. Use of
molecular markers is generally required to correctly differentiate between the various lipid-
dependent species.!®) Malassezia globosa reside on the surface of the scalp and in the follicular
infundibulum. These cells secrete hydrolytic enzymes, including lipase, into the extracellular
milieu.

Datura_stramonium_(datura): Datura is an herbaceous perennial plant from Solanaceae
family, grown in temperate and tropical region of the globe. It has been used in traditional
medicine to relieve pain, breathlessness, fevers, etc. It is a powerful deliriant and hallucinogen.
However, as the alkaloids are responsible for both the medicinal and hallucinogenic
properties, are toxic in higher amounts, and careless use often results in hospitalization and
deaths. Considering this, the plant has been grouped under Schedule E-1 of Drugs and
Cosmetics Act-1940.171 Even being a poisonous plant, it is being used since the ancient times
by Ayurveda physicians for various purposes. The therapeutic activities are due to the presence
of different active components and research revealed. In alternative medicines like ayurveda
and Unani, datura seeds are purified before use in various medicines. Datura containing
medicines are used in respiratory diseases especially in productive cough and asthma. Due to
various medicinal properties, datura is also used in other diseases related to pain, acidity, heart
failure, decreased heartbeat, gall bladder stone pain, and abdominal pain after meal,
Dysmenorrhea, pain due to kidney stone and enuresis.!®

2. METHODS AND MATERIALS

Quantitative estimation of phytoconstituents

Determination of gallic acid equivalent in (HAESO)

Principle: Total phenolic content of the various concentrations of HAESO was determined
by Folin-ciocalteu reagent method. The hydroxyl group (OH) of phenolic compounds reduces
the phosphomolybdic acid to molybdenum blue in the presence of alkaline medium (present
in Folin reagent). The blue coloured complex was then spectrophotometrically measured at
760nm.

Instrument: UV visible spectrophotometer, (Shimadzu -Model 1800)

Reagents required: Folin-Ciocalteu Reagent (1N), Sodium carbonate solution (10%),
Standard Gallic acid solution.

Procedure: About 1 mL (Img/ml and 0.5 mg/mL) of Hydroalcoholic extract of Datura
stramonium (Leaf) (HAESO), 0.5 mL of Folin-ciocalteu reagent (1N) were added and allowed
to stand for 15 minutes. Then 1 mL of 10% sodium carbonate solution was added to the above
solution. Finally, the mixtures were made up to 10 mL with distilled water and allowed to

i LE_REERa \‘!OLUME‘I 9! ISSUE‘S‘E 279‘


mailto:iajesm2014@gmail.com

INTERNATIONAL ADVANCE JOURNAL OF ENGINEERING, SCIENCE AND MANAGEMENT (1AJESM)
Januvary-June 2023, Submitted in March 2023, iajesm2014@gmail.com, ISSN -2393-8048

PC

Multidisciplinary Indexed/Peer Reviewed Journal. SJIF Irpact Factor 2023 6753

stand for 30 minutes at room temperature and total phenolic content was determined
spectrophotometrically at 760nm wavelength.
Determination of rutin (flavonoid) equivalent in (HAESO)
Principle: Flavonoids present in the extract form, a charge transfer complex with several
heavy metals to give a characteristic colour. In this reaction, the high electron positive nature
of aluminium attracts the atomic nuclei of the aromatic rings in the flavonoids. Then it will
react with potassium acetate in alkaline medium to form a pink-coloured complex that is
measured spectrophotometrically at 415 nm.
Instrument: UV Visible spectrophotometer, Shimadzu (Model 1800).
Reagents required: 10% aluminium chloride, 1M potassium acetate, Standard rutin.
Procedure: ImL of hydroalcoholic extract of Datura stramonium (Leaf), 0.1 mL of
aluminium chloride solution, 0.1 mL of potassium acetate solution and 2.8 mL of ethanol were
added, and the final volume was then made up to 5 mL with distilled water. After 20 min the
absorbance was measured at 415 nm.

Isolation of apigenin from Datura stramonium:

| 150g dried Leaves of Datura stramonium |

s

Extracted twice with 1500ml boiling water

for 1 hr. Filtered and cooled.

a

Con.H2S04 added in the ratio of 1:50.
Mixture heated for 20min.

1

Recrystallized 3 times with ethanol.

Pure Product was obtained.

d

Filter & collect the yellow ppt.

The ppt was washed on the filter with neutral pH & dried.

Pharmacological studies:

Pharmacological screening procedures are important and necessary in order to estimate the
harmful or therapeutic potential of useful drug. Molecular procedures are used nowadays to
screen the herbal compounds and extracts. The classical method of pharmacological screening
involves sequential testing of any new chemical compounds or extracts from herbal sources
by in vitro and in vivo experiments. Most of the extracts or drugs used in the therapy have
been found and evaluated with these methods.

In vitro anti-dandruff activity:

Collection and maintance of the culture:

Pure culture of Malassezia furfur (MTCC: 1374) was obtained from Institute of microbial
type of culture collection, Pune, India. The culture was maintained in SDA (Sabouraud
dextrose agar) medium.

Inoculum preparation: The peptone was added to the liquid SDA medium in the
concentration of 5, 10, 15 and 20 g/I. Pure culture of M. furfur grown in liquid medium was
inoculated and incubated at 30+2°C for 7 days.

Preparation of the medium: 2g of SDA medium and 1g of Agar was dissolved in 50ml of
distilled water than it is boiled to dissolve the medium completely. Further sterilized by
autoclaving at 15Ibs pressure (121°C) for 15min, pH is adjusted to (5.6+£2°C). The medium
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was poured into the sterile petridishes to get a thickness of 5-6mm. The medium was allowed
to solidify and petridish was inverted and were dried at 37°C just before inoculation.
In vitro Anti-dandruff activity:
Well diffusion method
The broth culture of M. furfur was swabbed over the SDA (sabouraud dextrose agar) by using
sterile cotton buds. Sterile 6mm diameters well were punched and added in plant extracts and
Ketoconazole (Standard drug 10pg/disc) and control DMSO well, which were placed
equidistantly (3cm apart) round the margin of the plate (plate 3 & 4) at 30+2°C and zone of
inhibition was observed after 3days.
Hair strand test
Malassezia Species
Hair specimens were taken from ten volunteer so different hair color (six female, four Male:
mean? 8.2 years, 5-53 years), who did not use antidandruff preparations or hair dyes. By means
of scissors, hair strands were cut near the scalp surface (hair roots were not included in the
sample). Two different concentrations were used.
Structure of the trial
Sterile glass Petri dishes (3 cm in diameter) were filled with 4 ml of selective agar for
Pathogenic fungi (SDA). Cold sterile olive oil was inoculated with different Malassezia
strains, which were cultured for four days on SPF (Specific Pathogen Free) overlaid earlier
with olive oil and adjusted to an inoculation density of 5x103 CFU/ul using Neubauer
Chamber. From each volunteer, hair strand approximately 5cm in length were incubated with
one of the five test substances at 30°C for 5min in sterile petri dishes. The hairs were then
transferred to a sieve with filter paper, rinsed for 1min in running water (30°C), and dried at
room temperature. By means of sterile scissors, 1-cm pieces were cut from the dried hair and
distributed in the center of the different test dishes to approximate natural scalp conditions,
200 hairs/cm? were inoculated.
3. RESULTS AND DI ION
Determination of physical parameters of (HAESO)
The physical parameters of hydro alcoholic extract of Datura stramonium (Leaf) such as
refractive index, weight per ml, consistency and colour was determined. It was found to be
refractive index (1.370 + 0.003), weight per mL (0.897 + 0.007), and Dark green in colour
with liquid consistency.
Quantitavie phytochemical studies
Determination of gallic acid equivalent in (HAESO)
Quantitative estimation of biological compounds showed that Datura stramonium has more
of flavonoids, phenols and carotenoids. This could be used as diagnosis of the nature and
amount of phytoconstituents.
Determination of flavonoid content
The presence of biologically active compounds like terpene, glycoside, flavanoids and
phenols are attributed to antibacterial and antifungal, anti-oxidant, anti-inflammatory,
antitumor and also used in treatment of respiratory complications.
Thin layer chromatography
Separation of phytoconstituents in hydroalcholic extract of Datura stramonium leaf carried
out by thin layer chromatography. Thin layer chromatography (TLC) of the hydroalcoholic
extract of Datura stramonium (leaf) showed the R¢ value of 0.23,0.31,0.34 which may indicate
the presence of rutin, quercetin, apigenin in the solvent system used, Ethylacetate: formic acid:
glacial acetic acid: water (100:11:11:26) and Rf value of 0.26,0.34,0.37 may indicate the
presence of rutin, quercetin, apigenin in the solvent system used as Toluene:ethyl acetate:
formic acid: Methanol (3:6:1.6:0.4).
Pharmacological activity
Antidandruff activity of hydroalcoholic extract of Datura stramonium against Malassezia
SJurfur (MTCC1374) by using well diffusion method
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The hydroalcoholic extract of Datura stramonium was tested for their efficacy against
dandruff causing agent Malassezia furfur by well diffusion method. The zone of inhibition
was clearly visible, and the diameter of the zone was measured andshown (PLATE-3).
Malassezia furfur was sensitive to all concentrations tested in hydroalcoholic extract of
Datura stramonium and showed the inhibition of 12+0.236mm in 100mg/ml, 12.8+0.272mm
in 250mg/ml and 14.2+0.286mm in 500mg/ml respectively.
From the above finding the HAESO was significantly inhibiting of the growth of M. furfur
and when compared with standard Ketoconazole, 16.2+0.313mm for 30mg/disc, an significant
growth inhibition was recorded.

PLATE-3 (Figure-1)
Anti-dandruff activity of HAESO against M. Furfur (MTCC 1374)

Con = control Std =standard
Control = 70% hydro-alcoholic Std= ketoconazole 30mg/disc.
PLATE-4 (Figure-2)
Anti-dandruff activity of isolated compound against M. Furfur (MTCC 1374)

Con = control (DMSO) Std = standard
Standard = Ketoconazole 30mg/disc
Anti-dandruff activity of isolated compound from Datura stramonium against
Malassezia furfur MTCC 1374)
The isolated compound from Datura stramonium was tested for their efficacy against dandruff
causing agent Malassezia furfur by well diffusion method. The zone of inhibition was clearly
visible, and the diameter of the zone was measured and shown (Plate-4). Malassezia furfur
was sensitive to two concentrations tested in isolated compound from Datura stramonium and
showed the inhibition of 12.7+0.144mm in 250mg/ml, 13.8+0.170mm in 500mg/ml. From the
above finding the isolated compound of apigenin was significantly inhibiting the growth of M.
furfur and when compared with standard 15.8+0.235 for 30mg/disc, an significant growth
inhibition was recorded.

Hair strand test for Female volunteers
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Inhibition of Malassezia furfur growth by HAESO (500mg/ml) (Figure-4)
Hair strand test for Female volunteers

Growth of Malassezia furfur PLATE-6 (Figure-5)

Growth of Malassezia furfur PLATE-7 (Figure-7)
Inhibition of Malassezia furfur by HAESO (500mg/ml) (Figure-8)
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Hair strand test for Male volunteers
Growth of Malassezia furfur PLATE-8 (Figure-9)

Hair strand test for both Male and Female volunteers
Growth of Malassezia furfur PLATE-9 (Figure-11)

Inhibition of Malassezia furfur by KETOCONAZOLE (30mg/ml) (Figure-12)

Hair strand test

Result of Hair strand test

The antidandruff efficacy of Datura stramonium was tested against M. furfurrevealed that the
inhibition of HAESO 250mg/ml & 500mg/ml and standard drug ketoconazole 30mg/ml in all
ten hair specimens (male and female) that had been treated with growth of M. furfur after four
days. Growth was only observed in the direct contact with inoculated hairs. There was no
direct contact with the marginal region increasing incubation time, however, homogenous
growth was observed. Results of the hair strand test for Malassezia furfur after 18 days and
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the (plate-5 to 9) was observed with M. furfur. The hair strand test of HAESO 250mg/ml &
500mg/ml had a significant growth-inhibiting effect respectively. Similarly standard

antifungal drug ketoconazole 30mg/ml was recorded the growth—inhibiting effects.
Result of Hair strand test for zone of inhibition: 7TABLE-1

PG

HAESO HAESO KETOCONAZOLE
Hair From
volunteer |Female Male 30mg/mi

250mg/ml  500mg/ml  [250mg/ml  [500mg/ml |Male Female
1 12.7+0.148 [14.2+0.389 [12.9+0.047 [14.4+0.07 [15.4+0.6 [15.7+0.9
2 12.6+£0.211 [14.7£0.215 [12.5+0.166 |[13.8+0.424 [15.8+0.2 [16.1+0.1
3 12.9+0.089 [14.1+0.156 [12.1+0.272 14.7#0.29 [15.7+0.0 [15.9+0.4
4 13.1+0.176 |13.9+0.316 [12.7+0.341 [14.6+0.367 [15.9+0.3 [15.4+0.7
5 12.940.246 |14.5+0.277 © (12.3+0.109 * (13.9+0.131 [15.7+0.8 [15.5+0.3

4. CONCLUSION
Pharmacological screening of hydroalcoholic extract of Datura stramonium showed in vitro

antidandruff activity which was evaluated by well diffusion method and hair strand test. The
results revealed that hydroalcoholic extract of Datura stramonium leaf showed significant
antidandruff activity for two methods. It was evident from the phytochemical studies of the
plant, that essential amount of flavonoidsand phenolic contents were present in these extracts
which exhibited significant in vitro antidandruff activity. Pharmacological screening of
isolated compound from Datura stramonium leaf showed antidandruff activity, which was
evaluated by well diffusion methods. The result exposed that isolated compound (apigenin)
showed the zone of inhibition at 250mg/ml & 500mg/ml stating significant antidandruff
activity. Hair strand test was found to be an interesting and reliable new test model for
evaluation of the antifungal activity especially with regards to a possible depot effect where
250mg/ml & 500mg/ml proved to be effective. Similarly standard antifungal drug
ketoconazole zone of inhibition range 15.9mm for 30mg/ml showed significant microbial
inhibition as estimated from experimental records.
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