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ABSTRACT

The present study was focused on the preparation and evaluation of a herbal face wash containing radish pod extract
(Raphanus sativus) as the main active ingredient. Herbal cosmetics are widely accepted due to their safety,
effectiveness, eco-friendly nature, and reduced side effects compared to synthetic cosmetic products. Radish pods are
rich in phytoconstituents such as flavonoids, phenolic compounds, tannins, glucosinolates, vitamins, and antioxidants
which possess antimicrobial, antioxidant, and anti-inflammatory activities beneficial for skin care. In this work, radish
pods were collected, shade dried, powdered, and extracted using the Soxhlet extraction method with ethanol as solvent.
The obtained extract was subjected to phytochemical screening, which confirmed the presence of alkaloids, flavonoids,
phenolic compounds, tannins, saponins, coumarins, glucosinolates, vitamins, and other active constituents. The total
ash value of radish pod powder was found to be 3.25% w/w, indicating acceptable purity and quality of the crude drug.
The herbal face wash was formulated using Carbopol 934, Glycerine, sodium lauryl sulphate, triethanolamine,
parabens, rose oil, and distilled water. The prepared formulation was evaluated for various parameters such as
organoleptic properties, pH, viscosity, spreadability, washability, foamability, grittiness, extrudability, skin irritation,
stability, and antimicrobial activity. The formulation showed greenish color, pleasant odor, smooth texture,
homogeneous appearance, good spreadability, easy washability, and satisfactory foamability. The pH was found
between 5-6, indicating compatibility with skin. The viscosity was observed between 7000—10000 mPa-s, providing
suitable consistency for topical application. No irritation, redness, or itching was observed during the skin irritation
test. Stability studies showed no significant changes in physical properties during storage. The antimicrobial study also
indicated effective antibacterial activity of the formulation against skin microorganisms.

Keywords: Raphanus sativus (Radish Pods), Herbal Face Wash, Phytochemical Screening, Antimicrobial Activity.

INTRODUCTION Cosmetic science aims to improve appearance,

maintain hygiene, and protect the body from

Cosmetic science is the branch of science that deals environmental damage. It includes products such as

with the formulation, preparation, evaluation, and creams, lotions, shampoos, facewash, perfumes, and

application of cosmetic products used for skin, hair, makeup  preparations. Herbal and synthetic

nails, and personal care. It combines the knowledge of ingredients are commonly used in cosmetic

chemistry, biology, pharmacology, and dermatology ¢, \yjations to enhance beauty and maintain healthy

to develop safe and effective cosmetic products. i .04 hair.[1]
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2. MATERIALS AND METHODS
2.1 Materials

Fresh radish pods (Raphanus sativus) were used as the
herbal active material. The plant material was
obtained from a local market in Kolhapur,
Maharashtra. The excipients used for formulation
development included Carbopol 934, sodium lauryl
sulphate (SLS), glycerine, triethanolamine, methyl
paraben, propyl paraben, rose oil, and distilled water.
Ethanol was used as the extraction solvent. The
required laboratory glassware, Soxhlet apparatus,
heating mantle, water bath, weighing balance, pH
meter, incubator, and Brookfield

viscometer were available in the laboratory.

autoclave,

2.2 Collection and Preparation of Plant Material

Fresh radish pods were collected from a local market
in Kolhapur, Maharashtra. The collected material was
thoroughly washed with tap water followed by
distilled water to remove adhering dirt and other
impurities. The cleaned pods were shade dried for
several days and subsequently powdered using a
grinder. The dried powdered material was stored in an
airtight container until further use.

(5]
&
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2.3 Preparation of Radish Pod Extract

The radish pod extract was prepared by Soxhlet
extraction using ethanol as the extraction solvent. The
dried and powdered plant material was placed in a
Soxhlet  extraction  chamber filter
paper/Whatman filter paper. Approximately 50-100 g
of powdered radish pods was used for extraction,

using

while approximately 300-500 mL ethanol was
employed as the solvent.

The Soxhlet apparatus consisted of a round-bottom
flask containing ethanol, an extraction chamber
containing the plant material, and a condenser. The
system was maintained under continuous cold-water
circulation through the condenser. The extraction was
with the
temperature maintained at approximately 40-45°C.
Repeated cycles of evaporation, condensation,

performed wusing a heating mantle,

extraction, and siphoning were continued for

approximately 10—12 h.

After completion of extraction, the obtained extract
was filtered and concentrated using a water bath. The
concentrated extract was collected in a clean airtight
container and stored under refrigerated conditions
until formulation.
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2.4 Determination of Total Ash Value

The total ash value of the powdered radish pods was
determined to assess the inorganic residue and general
quality of the plant material. A clean, dry silica
crucible was accurately weighed, followed by the
addition of approximately 4 g of radish pod powder.
The sample was gradually incinerated until the
organic matter was completely removed and a carbon-
free residue was obtained. The crucible was cooled in
a desiccator and weighed.

The recorded weight of the empty crucible was 66.65
g, whereas the weight of the crucible containing ash
was 66.78 g. The weight of ash was therefore 0.13 g,
corresponding to a total ash value of 3.25% w/w.

2.5 Preliminary Phytochemical Screening

The ethanolic radish pod extract was subjected to
preliminary phytochemical screening for the detection
of different classes of phytoconstituents. The tests
included qualitative identification of alkaloids,
carbohydrates, cardiac glycosides, proteins and amino

acids, flavonoids, phenolic compounds, tannins,
saponins, glucosinolates, sulphur-containing
compounds, coumarins, fixed oils and fats, vitamin C,
and vitamin E.

The phytochemical tests were performed using
standard qualitative chemical reactions. Positive
reactions were identified from characteristic colour
changes, precipitate formation, foam formation, or
other observable reactions. The screening indicated
the presence of several phytochemical groups in the
radish pod extract.

2.6 Formulation Development of Herbal Face
Wash

Three formulations, designated F1, F2, and F3, were
developed to investigate the effect of varying SLS
concentration on the performance of the herbal face
wash. The concentration of radish pod extract and the
other formulation components was maintained
constant, whereas SLS was varied from 2.5 mL to 3.0
mL.

Sr.
NZ Ingredient Function F1 F2 F3
1 Radish pod extract Herbal active ingredient SmL 5mL 5mL
2 Carbopol 934 Thickening agent lg lg lg
3 Sodium lauryl sulphate Cleansing agent 25mL | 2.8 mL 3.0 mL
4 Glycerine Moisturizer/humectant SmL 5mL SmL
5 Triethanolamine pH adjuster/neutralizing 1.2mL | 1.2mL 1.2 mL
agent
6 Propyl paraben Preservative 0.02¢g 0.02¢g 0.02¢g
7 Methyl paraben Preservative 0.1g 0.1g 0.1g
8 Rose oil Perfuming agent g.s. g.s. g.s.
. . g.s. to q.s. to g.s. to 100
Distill hicle/sol
9 istilled water Vehicle/solvent 100 mL | 100 mL mL

Table 1. Composition of the Developed Herbal Face Wash Formulations

The formulation composition was taken directly from the thesis formulation table.
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2.7 Preparation of Optimized Face Wash

Formulation

The optimized formulation F3 contained 5 mL radish
pod extract, 1 g Carbopol 934, 3 mL SLS, 5 mL
glycerine, 1.2 mL triethanolamine, 0.02 g propyl
paraben, 0.1 g methyl paraben, rose oil g.s., and
distilled water g.s. to 100 mL.

For preparation, approximately 60—70 mL purified
water was taken in a beaker and the Carbopol was
slowly dispersed into the water. The dispersion was
allowed to hydrate for approximately 30—60 min.
Glycerine was then incorporated and mixed
uniformly. Triethanolamine was added gradually with
continuous stirring to facilitate gel formation and
thickening.

Methyl paraben and propyl paraben were dissolved in
a small quantity of warm water and incorporated into
the gel base. SLS was subsequently added slowly with
gentle stirring to minimize excessive foaming. The
measured quantity of radish pod extract was then
incorporated and mixed uniformly. Rose oil was
added at the final stage, followed by addition of
purified water to make the final volume to 100 mL.
The formulation was mixed thoroughly to obtain a
smooth and homogeneous face wash.

2.8 Evaluation of the Prepared Face Wash

The developed formulations were evaluated for their
physicochemical and performance characteristics.
The evaluation parameters included organoleptic
properties, washability, spreadability, grittiness, pH,
viscosity, skin irritation, foamability, extrudability,
stability, and antibacterial activity.

2.8.1 Organoleptic Evaluation

The formulations were examined for colour, odour,
appearance, texture, and consistency. The
observations were made visually and by sensory
examination to assess uniformity, homogeneity,

smoothness, and general acceptability of the
formulation.
2.8.2 Washability

A small quantity of the face wash was applied to the
skin and washed with water. The formulation was
assessed for ease of removal and for the presence or
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absence of oily, sticky, or other undesirable residue
after washing.

2.8.3 Spreadability

Spreadability was evaluated by placing a small
quantity of formulation on a glass slide and covering
it with another slide. A weight of up to 100 g was
applied, and the spreading behaviour of the
formulation was observed. Good spreadability was
considered indicative of ease of application and
uniform distribution over the skin surface.

2.8.4 Grittiness

The formulation was examined for the presence of
coarse or hard particles. A small amount was rubbed
between the fingers and applied to the skin to
determine whether any gritty or grainy particles were
present. A smooth formulation without detectable
grittiness was considered desirable for topical
application.

2.8.5 Determination of pH

The pH of the formulation was determined using a
digital pH meter. Approximately 1 g of the
formulation was dispersed in 100 mL distilled water
and stirred until a uniform dispersion was obtained.
The pH meter was calibrated using standard buffer
after which the
electrode was immersed into the prepared sample and
the pH was recorded.

solutions before measurement,

2.8.6 Determination of Viscosity

The viscosity of the face wash was determined using
a Brookfield viscometer. The formulation was
transferred into a suitable beaker, and the spindle was
immersed in the sample. The instrument was operated
at the selected rotational speed and the viscosity
reading was recorded.

2.8.7 SKkin Irritation Test

A small quantity of the formulation was applied to a
small area of skin and observed for any visible signs
of irritation. The test area was examined for redness,
itching, swelling, or other undesirable reactions.
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2.8.8 Foamability

One millilitre of the face wash was diluted with 10 mL
distilled water in a measuring cylinder. The mixture
was shaken vigorously and the foam formation and
stability were observed. Foamability was considered
as an indicator of cleansing performance and user
acceptability.

2.8.9 Extrudability

The face wash was filled into a collapsible tube and
manual pressure was applied to evaluate the ease of
dispensing. The ability of the formulation to be
extruded without excessive force was used as an
indication of suitable consistency and convenience of
application.

2.8.10 Stability Study

The prepared formulation was stored at room
temperature and periodically observed for changes in
colour, odour, pH, consistency, and phase separation.
Retention of the original physical characteristics
during storage was considered
satisfactory stability.

indicative of

2.8.11 Antibacterial Activity

The antibacterial activity of the formulated face wash
was evaluated using the agar well diffusion method
against Bacillus subtilis, Escherichia coli, and
Staphylococcus aureus. The test organisms were
evaluated for their response to the formulation by
observing the clear zones of inhibition surrounding
the sample-containing wells. The antibacterial

activity was interpreted from the observed inhibition

2.9 Selection of Optimized Formulation

The three formulations were comparatively assessed
based on their physical characteristics and overall
performance. F3 was selected as the optimized
formulation because it demonstrated superior overall
performance, including satisfactory cleansing ability,
foamability, consistency, and spreadability. The
optimized formulation was subsequently subjected to
detailed evaluation and antibacterial assessment.

3. RESULTS AND DISCUSSION
3.1 Evaluation of Radish Pod Powder

The prepared radish pod powder was evaluated for its
total ash value as a preliminary quality-control
parameter. The total ash value was found to be 3.25%
w/w. The observed value indicated the presence of a
relatively low proportion of inorganic residue in the
powdered plant material and supported its suitability
for further extraction and formulation studies.

3.2 Phytochemical Screening of Radish Pod
Extract

Preliminary phytochemical investigation of the
ethanolic radish pod extract demonstrated the
presence of several classes of phytoconstituents. The
screening reported positive reactions for alkaloids,
flavonoids, phenolic compounds, tannins, saponins,
coumarins,  glucosinolates,  sulphur-containing
compounds, and vitamins, among other constituents.
The presence of these phytochemical groups provided
a preliminary basis for investigating the extract as a
herbal active ingredient in a topical cosmetic

formulation.
zones.
Sr. No. Phytoconstituent Observation in thesis
1 Alkaloids Positive
2 Flavonoids Positive
3 Phenolic compounds Positive
4 Tannins Positive
5 Saponins Positive
6 Glucosinolates Positive

D INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY
b
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7 Coumarins Positive
8 Sulphur-containing compounds Positive
9 Vitamin C Positive
10 Vitamin E Positive

Table 2. Preliminary phytochemical screening of ethanolic radish pod extract

The thesis reported positive qualitative reactions for
these phytochemical groups; individual quantitative
concentrations of the constituents were not

determined.
3.3 Formulation Development

Three herbal face wash formulations, F1, F2, and F3,
were developed by maintaining the amount of radish
pod extract and other major excipients constant while
varying the quantity of sodium lauryl sulphate. The
SLS concentration was increased from 2.5 mL in F1
to 2.8 mL in F2 and 3.0 mL in F3. This formulation
strategy was used to identify a batch with satisfactory
cleansing, foamability, consistency, and application
characteristics.

F3 contained 5 mL radish pod extract, 1 g Carbopol

934, 3 mL SLS, 5 mL glycerine, 1.2 mL

triethanolamine, 0.02 g propyl paraben, 0.1 g methyl
paraben, rose oil q.s., and distilled water q.s. to 100
mL.

The formulation development results indicated that
increasing SLS to 3 mL in F3 produced the most
satisfactory overall formulation characteristics among
the tested batches. F3 was therefore selected as the
optimized formulation for detailed evaluation.

3.4 Organoleptic Evaluation

The optimized formulation F3 exhibited satisfactory
organoleptic characteristics. It showed a greenish
colour, pleasant odour, semisolid consistency,
homogeneous appearance, and smooth texture. The
homogeneous nature indicated uniform distribution of
formulation components, while the smooth texture
was considered desirable for topical application.

Parameter

Observation

Colour

Greenish

Odour

Pleasant

Appearance

Homogeneous

Texture

Smooth

Consistency

Semisolid

Table 3. Organoleptic characteristics of optimized F3 formulation

The observed characteristics considered
satisfactory for a topical face wash preparation. The

were

greenish colour was consistent with the incorporation
of the herbal radish pod extract.
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3.5 Washability

The optimized face wash showed good washability.
On application and subsequent washing with water,
the formulation was readily removed without leaving
an oily, sticky, or excessively dry residue on the skin.
Good washability is an important characteristic of a
cleansing formulation because the product should
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effectively remove surface impurities while allowing
convenient rinsing.

3.6 Spreadability

The formulation demonstrated good spreadability.
When evaluated using the glass-slide method with a
load of up to 100 g, the formulation spread rapidly and
uniformly. The observed spreadability indicated that
the optimized formulation could be distributed over
the skin surface with comparatively little effort, which
is desirable for a facial cleansing preparation.

3.7 Grittiness

The optimized face wash was found to be free from
coarse or hard particles. No appreciable gritty
sensation was observed when the formulation was
rubbed between the fingers. The absence of grittiness
indicated a smooth formulation and supported its
suitability for comfortable topical application.

3.8 Determination of pH

The pH of the optimized formulation was found to be
5.75. The formulation was therefore mildly acidic and
was considered suitable for topical application in the
thesis evaluation. A controlled pH is important in
facial cosmetic formulations because substantial
deviation from skin-compatible conditions may
adversely affect skin comfort and barrier properties.

3.9 Determination of Viscosity

The viscosity of F3 was determined using a
Brookfield viscometer and was reported to be
approximately 79,353 mPa-s at 15 rpm. The observed
viscosity indicated a relatively thick consistency
while maintaining suitability for application. The
formulation was considered to possess acceptable
consistency and flow characteristics for topical use.

Evaluation parameter Result/observation
Colour Greenish
Odour Pleasant
Appearance Homogeneous
Texture Smooth
Consistency Semisolid
Washability Good; easily rinsed
Spreadability Good; rapid and uniform
Grittiness Absent
pH 5.75
Viscosity Approximately 79,353 mPa-s at 15 rpm

Table 4. Physicochemical evaluation of optimized F3

The above results demonstrate that the optimized
formulation  possessed  acceptable  physical
characteristics for a herbal face wash.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

3.10 Skin Irritation Study

The skin irritation evaluation showed that the
prepared herbal face wash was non-irritant under the
conditions described in the thesis. No redness, itching,
swelling, or other visible irritation was observed after
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application. These findings supported the preliminary
topical acceptability of the formulation.

It should be noted that the thesis does not provide a
detailed numerical scoring system or statistical
analysis for the irritation assessment; therefore, the
result is reported qualitatively rather than as a
quantitative safety endpoint.

3.11 Foamability

The optimized formulation demonstrated satisfactory
foam formation and foam stability. In the evaluation,
1 mL of face wash was diluted with 10 mL distilled
water and shaken vigorously. The formulation
maintained foam stability for a suitable period. The
observed foamability was considered supportive of its
cleansing performance and user acceptability.

3.12 Extrudability

The formulation showed satisfactory extrudability.
When placed in a collapsible tube and pressure was
applied manually, the face wash could be dispensed
without excessive force. This result indicated suitable
consistency and convenient handling of the developed
formulation.

3.13 Stability Study

The optimized formulation was stored at room
temperature and monitored for changes in its physical
characteristics. No significant changes in colour,
odour, pH, consistency, or phase separation were
observed during the reported storage period. The
formulation therefore retained its original physical
properties during the stability assessment.

Parameter monitored

Observation

Colour No significant change reported
Odour No significant change reported
pH No significant change reported
Consistency No significant change reported

Phase separation

Not observed

Overall physical stability

Satisfactory

Table S. Stability observations of optimized F3 formulation

The stability findings support the physical robustness
of the formulation under the storage conditions
evaluated in the thesis. However, the exact duration
and specific storage conditions should be stated in the
final manuscript according to the original laboratory
record if required by the target journal.
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3.14 Antibacterial Activity

The antibacterial activity of the optimized radish pod
face wash was evaluated by the agar well diffusion
method against Bacillus subtilis, Escherichia coli, and
Staphylococcus aureus. Clear zones of inhibition were
observed around the wells containing the formulation,
demonstrating antibacterial activity against all three
tested organisms. The formulation showed noticeable
inhibition against E. coli and B. subtilis, whereas
comparatively moderate activity was reported against
S. aureus.
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Test organism

Agar well diffusion result reported in thesis

Bacillus subtilis

Noticeable inhibition

Escherichia coli

Noticeable inhibition

Staphylococcus aureus

Moderate inhibition

Table 6. Antibacterial activity of optimized F3 formulation

The observed antibacterial activity may be relevant to
the intended cleansing application of the formulation.
However, the thesis does not provide the numerical
diameter of each zone of inhibition in the reported
results. Therefore, numerical values should not be
added to the journal manuscript unless they are
available from the original experimental records.

3.15 Overall Discussion

The present formulation-development  study
demonstrated that radish pod extract could be
incorporated into a semisolid herbal face wash
containing Carbopol, SLS, glycerine,
triethanolamine, preservatives, rose oil, and water.
The development of F1, F2, and F3 with progressively
increasing SLS concentrations provided a simple
formulation optimization approach. Among the tested
batches, F3 containing 3 mL SLS was selected as the
optimized formulation based on its overall cleansing,

foamability,  consistency, and  spreadability
characteristics.
The optimized F3 formulation showed a

homogeneous, smooth, semisolid product with
pleasant odour and greenish colour. Its pH was 5.75,
and the reported viscosity was approximately 79,353
mPa-s at 15 rpm. The formulation was easily
washable, showed good spreadability, was free from
detectable grittiness, and demonstrated satisfactory
extrudability and foamability. No visible signs of
irritation were observed during the reported skin

irritation assessment.

The stability assessment further showed retention of
the principal physical characteristics without
significant colour, odour, pH, consistency, or phase-
separation changes under the reported storage
conditions. In addition, antibacterial testing
demonstrated inhibition against the three organisms
investigated. These findings collectively support the
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potential of the developed radish pod extract face
wash as a herbal topical cleansing formulation.

Nevertheless, the present study is primarily a
formulation-development and preliminary evaluation
study. Further investigations involving quantitative
phytochemical characterization, validated
antimicrobial testing with numerical zone-of-
inhibition data, microbial-limit testing, extended
stability studies, and appropriately designed skin-
safety studies would strengthen the evidence for
further product development.

One important correction before we proceed: your
thesis gives 79,353 mPa's at 15 rpm in the detailed
results, while the abstract states a broader 7,000—
10,000 mPa-s range. For the research paper, I have
used the detailed result (79,353 mPa-s) rather than the
abstract range.

CONCLUSION

The present study successfully demonstrated the
development and preliminary evaluation of a herbal
face wash containing ethanolic extract of radish pods
(Raphanus sativus). The radish pod material was
subjected to drying, powdering, Soxhlet extraction,
and preliminary phytochemical investigation. The
extract showed the presence of several phytochemical
groups, including flavonoids, phenolic compounds,
tannins, saponins, glucosinolates, coumarins, and
vitamins, while the total ash value of the powdered
material was found to be 3.25% w/w.

Three formulations, F1, F2, and F3, were developed
lauryl
sulphate to optimize the formulation characteristics.
Among the developed batches, F3 containing 3 mL

with different concentrations of sodium

SLS was selected as the optimized formulation based
on its overall formulation performance.
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The optimized F3 formulation exhibited a greenish
colour, pleasant odour, homogeneous appearance,
smooth texture, and semisolid consistency. It
demonstrated good washability and spreadability,
absence of grittiness, satisfactory foamability and
extrudability, and no visible signs of skin irritation
during the reported evaluation. The pH was found to
be 5.75, while the viscosity was approximately 79,353
mPa-s at 15 rpm.

The formulation also retained its principal physical
characteristics  during the reported stability
assessment. Antibacterial evaluation using the agar
well diffusion method demonstrated inhibition against
Bacillus subtilis, Escherichia coli, and
Staphylococcus aureus.

Overall, the findings indicate that radish pod extract
can be successfully incorporated into a herbal face
wash and that the developed F3 formulation possesses
satisfactory  physicochemical and preliminary
antibacterial characteristics. The study provides a
basis for further investigation of radish pods as a
potential herbal ingredient for topical cosmetic
formulation development.

LIMITATIONS AND FUTURE SCOPE
Limitations

The present investigation was primarily focused on
formulation development and preliminary evaluation
of a radish pod extract-based face wash. The
phytochemical investigation was qualitative and did
not establish the individual concentrations of the
identified

antibacterial

phytoconstituents.  Similarly, the

evaluation demonstrated inhibition
against the selected microorganisms, but numerical
zone-of-inhibition values and comparative statistical

analysis were not reported in the thesis results.

The stability assessment was based mainly on
physical observations. More extensive stability
testing under standardized accelerated and long-term
conditions would be required for comprehensive
product characterization. The skin irritation
assessment was also preliminary and did not include
a detailed quantitative scoring system.
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5.2 Future Scope

Further research may be directed toward quantitative
characterization of the phytoconstituents present in
radish pod extract and identification of the
constituents potentially responsible for its biological
activity. The antibacterial activity may be investigated
using standardized antimicrobial protocols with
quantitative measurements and appropriate controls.

Additional formulation studies could optimize the
concentration of the herbal extract, surfactant,
thickener, humectant, and other excipients to further
improve formulation performance. Extended stability
studies under controlled temperature and humidity
conditions would provide additional information
regarding product shelf life.

Future investigations may also include microbial-
limit  testing,  preservative-efficacy  testing,
dermatological safety assessment, antioxidant
evaluation, and comparative studies with marketed
herbal face-wash products. These investigations could
help establish the reproducibility, safety, efficacy, and
potential commercial applicability of the developed
radish pod face wash.

REFERENCES

1. Kapoor VP. Herbal cosmetics for skin and hair
care. Natural Product Radiance. 2005;4(4):306-
314.

2. Zaenglein AL, Pathy AL, Schlosser BJ, Alikhan
A, Baldwin HE, Berson DS, et al. Guidelines of
care for the management of acne vulgaris. Journal
of the American Academy of Dermatology.
2016;74(5):945-973.

3. Langan SM, Irvine AD, Weidinger S. Atopic
dermatitis. The Lancet. 2020;396(10247):345-
360.

4. Griffiths CEM, Barker JN. Pathogenesis and
clinical features of psoriasis. The
2007;370(9583):263-271.

5. Two AM, Wu W, Gallo RL, Hata TR. Rosacea:
Part I. Introduction, categorization, histology,
pathogenesis, and risk factors. Journal of the

Lancet.

American Academy of
2015;72(5):749-758.

6. Cohen JI. Clinical practice: Herpes zoster. New
England Journal of Medicine. 2013;369(3):255-
263.

Dermatology.

834 |Page



10.

11.

12.

13.

14.

15.

16.

17.

18.

Rutuja More, Int. J. Sci. R. Tech., 2026 3(8), 825-836 [Research

Havlickova B, Czaika VA, Friedrich M.
Epidemiological trends in skin
worldwide. Mycoses. 2008;51:2-15.
Zuberbier T, Aberer W, Asero R, Abdul Latiff
AH, Baker D, Ballmer-Weber B, et al. The
EAACI/GA’LEN/EDF/WAO  guideline  for
urticaria. Allergy. 2018;73(7):1393-1414.
Bergqvist C, Ezzedine K. Vitiligo: a review.
Dermatology. 2020;236(6):571-592.

Pratt CH, King LE, Messenger AG, Christiano
AM, Sundberg JP. Alopecia areata. Nature
Reviews Disease Primers. 2017;3:17011.

Apalla Z, Nashan D, Weller RB, Castellsagué¢ X.
Skin cancer: epidemiology, disease burden,
pathophysiology, diagnosis, and therapeutic
approaches.  Dermatology and  Therapy.
2017;7(Suppl 1):5-19.

Pandey A, Tripathi S. Concept of standardization,
extraction and pre-phytochemical screening
strategies for herbal drug. Journal of
Pharmacognosy and Phytochemistry. 2014;2(5).
Tiware SA, Patil VR, Chavan RS, et al. Herbal
face wash formulation and evaluation using
natural ingredients. International Journal of
Pharmaceutical ~ Sciences and  Research.
2023;14(5):2456-2462.

Acharya B, Behera A, Mohanty P, Sahu S,
Padhan T, Mishra DP, et al. Ethnobotanical
wisdom in phytocosmeceuticals: Investigating

mycoses

pharmacological applications in Western Odisha,
India. Ethnobotany Research and Applications.
2025;31:1-34.

Wang X, Zhang Y, Li F, et al. Natural bioactive
compounds for skin care and cosmetic
applications. Biomedicine & Pharmacotherapy.
2020;127:110181.

Parham S, Kharazi AZ, Bakhsheshi-Rad HR, et
al. Anti-inflammatory and antioxidant properties
of herbal ingredients in cosmetic formulations.
Phytotherapy Research. 2020;34(11):2711-2724.
Saha S, Roy A, Das M, et al. Development and
evaluation of polyherbal anti-acne face wash gel.
Asian Journal of Pharmaceutical and Clinical
Research. 2023;16(3):85-91.

Agarwal N, Sharma P, Verma R, et al.
Formulation and evaluation of herbal cosmetic
preparations for skin care. International Journal of
Research  in  Pharmaceutical Sciences.

2023;14(2):310-318.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

Popaniya HS, Sharma D, Verma K, et al.
Evaluation of herbal face wash containing plant-
based active ingredients. World Journal of
Pharmaceutical and Pharmaceutical Sciences.
2024;13(1):1025-1034.

Banihani SA. Radish (Raphanus sativus) and
diabetes. Nutrients. 2017;9(9):1014.

Aruna G, Yerraguntla VG, Rani PU.
Phytochemical screening and antimicrobial
activity of Raphanus sativus Linn. Asian Journal
of Pharmaceutical and Clinical Research.
2012;5(4):123-126.

Azwanida NN. A review on the extraction
methods use in medicinal plants: Principle,
strength and limitation. Medicinal & Aromatic
Plants. 2015;4(3):196.

Bhokare SG, Jagtap VA, Chaudhari SP.
Formulation and evaluation of herbal face wash.
World Journal of Pharmaceutical Research.
2016;5(6):1552-1565.

Das K, Islam MN, Faruk MO, Ashaduzzaman M,
Dungani R. Review on different herbal cosmetics
formulations and their evaluation methods.
Journal of Pharmacognosy and Phytochemistry.
2020;9(5):2033-2038.

Sharma R, Amin H, Prajapati PK. Formulation
and evaluation of polyherbal face wash gel.
International Journal of Pharmaceutical Sciences
and Research. 2021;12(4):2154-2160.

Chanchal D, Swarnlata S. Novel approaches in
herbal cosmetics.  Journal
Dermatology. 2008;7(2):89-95.
Kaur G, Sharma V, Rani S. Evaluation parameters
of herbal cosmetic preparations. International

of Cosmetic

Journal of Current Pharmaceutical Research.
2019;11(3):12-16.

Bedi MK, Shenefelt PD. Herbal therapy in
dermatology.  Archives of
2002;138(2):232-242.

Cowan MM. Plant products as antimicrobial

Dermatology.

agents.  Clinical Reviews.
1999;12(4):564-582.

Mukherjee PK, Maity N, Nema NK, Sarkar BK.
Bioactive compounds from natural resources
against skin aging. Phytomedicine.
2011;19(1):64-73.

Draelos ZD. Active agents in common skin care

Microbiology

products. Plastic and Reconstructive Surgery.
2010;125(2):719-724.

835 |Page



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Rutuja More, Int. J. Sci. R. Tech., 2026 3(8), 825-836 [Research

Kora¢ RR, Khambholja KM. Potential of herbs in
skin protection from ultraviolet radiation.
Pharmacognosy Reviews. 2011;5(10):164.
Saewan N, Jimtaisong A. Natural products as
photoprotection. Journal of Cosmetic
Dermatology. 2015;14(1):47-63.

Ali A, Akhtar N, Khan BA, Khan HMS, Rasul A,
Khalid N, et al. Acacia concinna: A plant with
versatile applications. Journal of Medicinal Plants
Research. 2012;6(9):1495-1500.

Grace XF, Vijetha RJ, Shanmuganathan S,
Chamundeeswari D. Preparation and evaluation
of herbal face wash. International Journal of
Pharmaceutical ~Chemistry and  Sciences.
2014;3(1):1-6.

Joshi LS, Pawar HA. Herbal cosmetics and
cosmeceuticals: An overview. Natural Products
Chemistry & Research. 2015;3(2):170.

Dureja H, Kaushik D, Gupta M, Kumar V, Lather
V. Cosmeceuticals: An emerging concept. Indian
Journal of Pharmacology. 2005;37(3):155-159.
Patel DK, Patel K, Tahilyani V. Cosmetic
potential of herbal extracts. Research Journal of
Topical and Cosmetic Sciences. 2011;2(1):1-8.
Katiyar S, Elmets CA, Katiyar SK. Green tea and
skin cancer: photoimmunology, angiogenesis and
DNA repair. The Journal of Nutritional
Biochemistry. 2007;18(5):287-296.

Nijveldt RJ, van Nood E, van Hoorn DEC,
Boelens PG, van Norren K, van Leeuwen PAM.
Flavonoids: a review of probable mechanisms of
action and potential applications. The American
Journal of Clinical Nutrition. 2001;74(4):418-
425,

Katiyar SK. Skin photoprotection by green tea:
antioxidant and immunomodulatory effects.
Current Drug Targets—Immune, Endocrine &
Metabolic Disorders. 2003;3(3):234-242.

Choi CM, Berson DS. Cosmeceuticals. Seminars
in Cutaneous Medicine and  Surgery.
2006;25(3):163-168.

Gupta P, Garg S. Recent advances in herbal
cosmetics. International Journal of
Pharmaceutical Sciences Review and Research.
2015;30(1):37-44.

Naseri M, Iranzadasl M, Ghaffari F, Naseri V,
Emadi F, Alijaniha F, et al. Persian medicine anti-

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

dandruff topical remedies: a narrative review.
Journal of Medicinal Plants. 2022;21(84):1-2.
Ashawat M, Banchhor M, Saraf S, Saraf S. Herbal
cosmetics: Trends in skin care formulation.
Pharmacognosy Reviews. 2009;3(5):82.

Hamdan DD, Roslan NN, Azman AS, Musa F.
Trace elements distribution in heirloom paddy
Pandasan cultivated under field conditions of dry
and wet soil. AGROFOR International Journal.
2018;3(3):90-96.

Rieger MM. Surfactants in cosmetics. Cosmetics
& Toiletries. 1985;100(5):59-70.

Arora P, Nanda A, Karan M. Herbal cosmetics: A
review. International Journal of Pharmaceutical
Sciences Review and Research. 2013;23(2):243-
249.

Reference information not provided in the thesis.
Patel S, Sharma V, Chauhan NS, Thakur M, Dixit
VK. Hair growth: Focus on herbal therapeutic
agents. Current Drug Discovery Technologies.
2015;12:21-42.

Kligman AM. Cosmetics
problems. Southern
1973;66(1):46-52.

Bagde MP, Rajpurohit M, Chaudhary L.
Formulation and evaluation of acne control daily
herbal facewash. International Journal of
Research in Pharmacy and Allied Science.
2024;3(3):1-9.

Mamatha D, Kaur A, Sri GM, Maneesha P,
Mounika P. Formulation and evaluation of a

and dermatologic
Medical Journal.

polyherbal anti-acne fruit face wash gel.

Koli DS, Mane AN, Kumbhar VB, Shaha KS.
Formulation & evaluation of herbal anti-acne face
wash. World Journal of Pharmaceutical Research.
2016;5(6):2001-2007.

Singh HP, Samnhotra N, Gullaiya S, Kaur I. Anti-
herbal wash gel:
formulation, evaluation and stability studies.
World Journal of Pharmaceutical Research.
2015;4(9):1261-1273.

acne synergistic face

HOW TO CITE: Rutuja More*, Sanika Patil, Mahesh

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

Thorat, Dhanraj Jadge, Formulation Development and
Evaluation of a Herbal Face Wash Containing Radish
Pod (Raphanus sativus) Extract, Int. J. Sci. R. Tech.,
2026, 3 ®), 825-836.
https://doi.org/10.5281/zenodo.22054491

836 |Page



