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ABSTRACT

This study aims to formulate a herbal anti-acne gel containing extracts of Psidium Guajava
and Tabernaemontana Divaricata and to characterize the formulated gel for its
physicochemical properties. The extraction method used was maceration and Continuous
hot extraction. The presenceof diverse phyto-constituents in the obtained extracts was also
determined. Three formulations containing the extracts of Psidium Guajava and
Tabernaemontana Divaricata were prepared using 1% Carbopol 940 as a gelling agent.
Parameters like colour, odour, homogeneity, phase separation, consistency, washability, pH,
viscosity, spreadability and anti-microbial activity were evaluated. Theformulated gels were
odourless, uniform, consistent, without lumps and washable. It was found that pH of the
prepared formulations was closer to skin, had good viscosity and spreadability. The anti-
microbial activity of the prepared gel formulation against p-acne was also investigated using
disc diffusion method. The anti-microbial activity of the prepared gels was studied with a
clear inhibitionzone. The formulated gel F2 has greater anti-microbial activity with a larger
diameter of zone of inhibition compared to F1 and F3. It was concluded from study that the
extract of Psidium Guajava and Tabernaemontana Divaricata can be formulated in an
aqueous gel-based system for topical therapy of acne vulgaris.

INTRODUCTION

Acne vulgaris
ten most common
Microorganisms

like

is ranked eighth among the top
diseases worldwide in 2010.
Propionibacterium acnes,

The increasing frequency of taking various
antibiotics as treatment can lead to the development of
antibiotic resistance. Antibiotic resistance has been

staphylococcus aureus and staphylococcus epidermidis
proliferate rapidly leaving to the development of acne.
Ideally, topical therapy is the first-line of treatment in
mild acne, whereas for moderate and severe acne,
systemic therapy is required in addition to topical
therapy. Topical therapy has been associated with side
effects and the wundesirable physicochemical
characteristics of certain important agents like
tretinoin and benzoyl peroxide affect their utility and
patient compliance. The latest treatment regimen
followed is the one-step acne solutions, but they too
have disadvantages in that, they are 99% oil-based
creams and contain either (or both) benzoyl peroxide
or (and) salicylic acid.
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increasing in prevalence within the dermatological
setting, to overcome the problem of antibiotic
resistance medicinal plants have been studied as
alternative treatments for diseases. Plants with
medicinal value are more difficult to develop drug
resistance than its synthetic compounds.
Tabernaemontana divaricatas indole alkaloids exhibit
a wide range of pharmacological activities including
antibacterial activity against both gram positive and
gram- negative bacteria. This plant has been reported
in literature as a good antioxidant and anti-
inflammatory agent. In the previous studies it was also
known that guava leaves have antibacterial activity
against Propionibacterium acnes, staphylococcus
aureus and staphylococcus epidermis which are the
major causes of acne. [121 Based on the background
evidence and to overcome the side effects of synthetic
active ingredients mentioned above the purpose of the
present study is to formulate and evaluate anti-acne
gel containing leaf extracts of Tabernaemontana
Divaricata and Psidium Guajava.
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MATERIALS AND METHODS
Material

Fresh leaves of Tabernaemontana Divaricata
and Psidium Guajava were collected from home garden,
Belagavi. The collected leaves were authenticated by
Dr.Ajit Lingayat from Shri B.M.K Ayurveda
Mahavidyalaya. The obtained leaves were dried and
powder using pulverizer at K.L.E Society Ayurveda
Pharmacy. All the other solvents and chemical used in
the study were of analytical reagent grade.
Preparation of Ethanol Extracts of Tabernaemontana
Divaricata leaves Soxhlet extraction

This process is also known as continuous hot
extraction. The apparatus is called Soxhlet extractor,
made up of glass. It consists of a round bottom flask,
extraction chamber, siphon tube, and condenser at the
top. A dried, grinded, and finely powder of
Tabernaemontana Divaricata leaves was placed inside
a porous bag (thimble) made using strong filter paper
and tightly closed. The extraction solvent that is
ethanol was poured into the bottom flask. The solvent
was then heated, vapours from round bottom flask
evaporates, and passes through the condenser where it
condenses and flows down to the extraction chamber
and extracts the drug by coming in contact with it.

Consequently, when the level of solvent in the
extraction chamber reaches the top of the siphon, the
solvent and the extracted plant material flow back to
the flask. The entire process was continued repeatedly
until the drug was completely extracted, until a point
when the solvent flowing from extraction chamber
does not leave any residue behind. The obtained
extract was then subjected to rotary vaccum
evaporation process to recover the solvent.[3
Preparation of Ethanolic Extracts of Psidium
Guajava leaves Maceration

Coarsely powdered leaves of Psidium Guajava
were placed inside a conical flask, the menstruum i.e.,
(ethanol 96%) was poured on top of it until completely
covers the drug material. The container was then
closed and kept for three days. The contents were
stirred periodically, to ensure complete extraction. At
the end of extraction, the micelle was separated from
marc by filtration Subsequently, the obtained extract
was then subjected to evaporation on top of water
bath.B3]

Qualitative Chemical Investigation of Obtained
Extracts Test for Alkaloids

A sample of 0.5% to 0.6 g was mixed in 8 ml of
1% HCI, heated and filtered. 2 ml of filtrate were
treated with the following reagents; after which it was
observed whether alkaloids were present or absent
with turbulence or formation of precipitates.

Mayer’s Test: A few drops of Mayer's reagent in 2-3ml
of filtrate indicate a precipitate of cream.

Dragendroff's Test: A few drops of the Dragendroff’s
reagent show a reddish-brown precipitate in2-3 ml.

Test for Carbohydrates

Molisch’s Test (General Test): For 2-3 ml of aqueous
sample solution, mix, shake and compress afew drops
of alpha-naphthol solution H,S04 from the sides of the
test tube. The formation of a violetcolor at the junction
of the two fluids indicates the presence of
carbohydrates.

Benedict's test: The extract on heating with benedict’s
reagent, brown precipitate indicates the presence of
sugar.

Test for Flavonoids

Shinoda test: In a sample of dried powder, add 5% of
95% ethanol, some drops of conc. HCl and 0.5gm of
magnesium turnings. The presence of orange, pink and
red to purple confirms the presenceof flavonoids.
Ferric chloride test: Few drops of neutral ferric
chloride solutions are added to little quantity of
alcoholic extract. A blackish green colour produced
indicates the phenolic nucleus.

Test for Tannins

Ferric chloride test: Few drops of neutral ferric
chloride solutions are added to little quantity of
alcoholic extract. A blackish green colour produced
indicates the phenolic nucleus.

Test for Steroids

SalkowskKi test: 0.5 g samples were carefully mixed in
2 ml of chloroform and 3 ml of concentrate H,SO4. A
layer of greenish yellow or reddish brown has been
formed at the interface indicating a positive result for
the presence of steroids.

Tests for Proteins

Millon’s test: Treat the test sample with a few drops of
Millon's reagents, when it is heated, a white
precipitated form that turns brick red or disappears
indicating the presence of protein. []

Formulation of Gel from Prepared Extracts

The gels were made using various amounts of
plant extracts. A total of three formulation batches
were prepared according to the composition of
formulations shown in table no 1. Carbopol 940 was
dissolved in distilled water in a separate beaker with
continuous stirring to avoid air entrapment. Methyl
Paraben was dissolved in distilled water in another
beaker using a water bath and then cooled. The plant
extract was added to the above-mentioned mixture. To
this solution, the Carbopol 940 mixture was added and
thoroughly mixed. After that, propylene glycol and
triethanolamine were added and the pH was adjusted
to 6.8-7 with continuous stirring. The final volume was
made by adding distilled water. To eliminate bubbles,
the prepared gels were kept at room temperature for a
day.ls!
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Table 1: Formulation Table of Gel Containing Extracts of Psidium Guajava & Tabernaemontana Divaricata

Ingredients Quantity taken for 100gm
F1 F2 F3

Psidium guajava 1% 0.5%
Tabernaemontana divaricata 1% 0.5%
Carbopol-940 1% 1% 1%
Methylparaben 0.1% 0.1% 0.1%
Propylene glycol400 2ml 2ml 2ml
Triethanolamine g.s g-s g.s
Water g-s q.s g-s

Q. S= Quantum Satis

Physiochemical Evaluation of the Prepared Gels
Colour

The colour of the prepared gels was examined by the
naked eye against white and black background-

Odour

By dissolving the prepared gels in water, the odour of
the gels was tested by smelling.

Homogeneity

By applying the prepared gels to a transparent glass
plate, the presence or absence of particles that have
not been mixed homogeneously was examined using
visual inspection.

Phase separation

By applying the prepared gels to a transparent glass
plate, the presence or absence of aggregates was
examined using visual inspection.

Consistency

By applying the prepared gels to a transparent glass
plate, the presence or absence of coarse particles was
examined using visual inspection.

pH determination

The pH meter had previously been calibrated
with a standard buffer solution (pH 6.86). Within 24
hrs of production, the pH of formulated gels was
measured with a calibrated digital pH meter at a
constant temperature. The pH of formulated gels was
measured three times and mean values were
computed.
Viscosity measurements

The formulated gels viscosity was determined
by wusing (Digital Rotational Viscometer). The
measurement of viscosity was repeated three times
and mean values were computed.

Spreadability

The spreadability of formulated gels was
determined by measuring the spreading diameter of
0.5 g of gel across two 125 g glass plates measuring
2.54 cm x 7.62 cm each. The gel was placed on a circle
of 2 cm diameter marked on the first glass plate and
then the second glass plate was placed over the gel. For
5 mins, a 500 g weight was applied to the upper second

glass plate. The weight wasremoved and the diameter
of the circle after gel spreading was measured by using
a vernier caliper from the three sides of the circle. The
mean value of the diameters measured was computed.
This procedure was repeated three times for all the
formulated gels.[¢]

Antibacterial Activity Studies

Zone of inhibition also known as zone of
clearing refers to the clear zone surrounding the
antimicrobial agent. The zone of inhibition results from
a complete absence of bacteria on a confluentbacterial
lawn, the antimicrobial activity of the agent was
screened against a test organism which was used to
create a confluent lawn of bacterial growth on an agar
plate. The method used to determine the zone of
inhibition in the present study was disk diffusion
method. The nutrient medium used was brain heart
infusion agar, using a sterile loop the colonies of p. acne
were transferred to theagar plate. Stock solutions were
prepared where 10mg of the prepared gel formulation
(F1, F2 and F3) and clindamycin (control) were
dissolved in 1ml of DMSO. Hollow tube of 5-millimeter
diameterwas used to make a well in the agar plate. The
hollow tube was heated, pressed on the inoculated
agar plates and were removed immediately by making
well in plate, like wise 6 wells were made oneach plate.
With the help of a micropipette 75, 50, 25, 10 and
S5microlitre of the above prepared solution were added
in five wells, clindamycin (75microlitre) which served
as a control was added to the sixth well. The above
plates were incubated for 24hr at 37 degrees
centigrade in an incubator. The diameter of zone of
inhibition was measured by using a vernier caliper. [
Stability Studies

As per ICH guidelines, the stability studies for
prepared gel formulation were carried out at room
temperature and under accelerated condition
(40°£2°C/75%RH+ 5%RH) for one month to assess the
impact of temperature and humidity on prepared gel
formulations. Parameters such as pH, spredability,
viscosity, color, odour, homogeneity were assessed to
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verify the stability of the prepared gel formulation
during the storage period.[10]

Results and Discussion
Phytochemical screening of obtained extracts

The results of qualitative phytochemical
screening of the psidium guajava and tabernaemontana

divaricata extracts revealed the presence of diverse
type of phytoconstituents namely alkaloids, tannins,
flavonoids, triterpenoids, glycosides. It has been
reported that the presence of flavonoids and alkaloids
are responsible for antibacterial and antioxidant
activity. The results are shown in the table no.02

Table 2: Results of Phytochemical Screening of Obtained Extracts

Secondary Metabolites Results P.G Results T.D
Tannins + ++
Alkaloid ++ ++
Flavonoids ++ ++
Terpenoids ++ +
Carbohydrates + _
Proteins _
Steroids _ +

[ -] =Absent [ +] =Present in moderate quantity [++] =Present in large quantity
P. G= Psidium guajava T. D= Tabernaemontana divaricata

Colour and Appearance

The colour, appearance of the formulated gel
was found to be good, for F1 it was Brown, F2 Green
and F3 Muddy Green respectively. The results shown
in table no.3 The prepared formulation were
odourless, free from any objectionable odour. The
appearance of prepared gel formulations was
satisfactory.
pH

The pH all the formulation range between
6.07+£0.05 to 6.84+0.02. The values were well within
the acceptable limits, and matched the skin pH. The
results shown in table no 4.

Spredability
The spreadability of prepared formulations was found
in the range of 9.08+0.45 to 9.72+0.54 mm/s. All the
formulation had acceptable spredability and were free
form any gritty particles. Result showed in table no 4.
Viscosity

The viscosity of prepared gel was in the range
of 7356.00+133.24 to 7590.67+300.11 cps. All the
formulation had desired viscosity. Result shown in
table no 4.
Washability

All the prepared gel formulations had good
washability.

Table 3: Results of Organoleptic Characteristics

Formulation Colour Odour Homogeneity Consistency
F1 Brown Odourless Uniform homogeneity Good
F2 Green Odourless Uniform homogeneity Good
F3 Muddygreen Odourless Uniform homogeneity Good
F1 to F3 showed no phase separation and good washability
Table 4: Results of Evaluation Parameters
Formulation pH Viscosity (cps) Spreadability (mm/S)
F1 6.07+0.05 7452.33+157.24 9.49+0.33
F2 6.67+0.01 7590.67+300.11 9.08+0.45
F3 6.84+0.02 7356.00+133.24 9.72+0.54

Each Value represents mean +SD n=3
Table 5: Antibacterial Activity of the Prepared Gel Formulations

Samples Diameter of Zone of inhibition (mm)
Clindamycin [control] 30
F1 13
F2 25
F3 20

F1= Psidium guajava; F2= Tabernaemontana divaricata; F3= Psidium guajava + Tabernaemontana Divaricata
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Antibacterial Activity

Table no 5 and fig no: 1, 2, 3 shows the antibacterial activity of the prepared formulations (F1, F2 and F3)
and clindamycin (control) represented by the inhibition zone. All the prepared formulation displayed antibacterial
effect against p.acne. The diameter of zone of inhibition for F1, F2, F3 and clindamycin were found to be 13 mm,
25mm, 20mm and 30mm respectively. This could be due to the antibacterial activity of the plant extract as
reported in previous studies, which caused changes in cell shape in the form of damaged and hollow bacterial cell
wall, inhibiting the growth of bacteria. F2 (tabernaemontana divaricata) exhibited stronger antibacterial potential
against p.acne with an inhibition zone of 25mm as compared to F1 (psidium guajava) and F3 (psidium guajava +
tabernamontena divaricata) respectively.

Fig 1: Antimicrobial susceptibility
testing showing varying quantities of
F1 and clindamycin against Confluent

lawn of P.Acne.
Stability Studies

Stability studies were carried out to assess the impact of temperature and humidity on the prepared gel
formulations. The samples were withdrawn periodically to determine the change in colour, odour, homogeneity,
pH, viscosity and spreadability. Data obtained from stability studies shown in table no 6. No significant changes in
the evaluated parameters were observed. Hence, we conclude that the prepared gel formulations were stable at
room temperature and accelerated conditions.

Table 6: Results of Stability Testing

Fig 2: Antimicrobial susceptibility
testing showing varying quantities of
F2 and clindamycin against Confluent

lawn of P.Acne.

Fig 3: Antimicrobial susceptibility
testing showing varying quantities of
F3 and clindamycin against Confluent

lawn of P.Acne.

Condition Parameter 15 days 30 days
F1 F2 F3 F1 F2 F3
At room Colour Brown Green Muddygreen Brown Green Muddygreen
temperature Odour Odourless | Odourless Odourless Odourless Odourless Odourless
Homogeneity | Uniform Uniform Uniform Uniform Uniform Uniform
pH 6.07+£0.05 | 6.67+0.001 6.84+0.02 6.02+0.03 6.67+0.01 6.94+0.02
Spreadability | 9.49+0.33| 9.08+0.45 9.72+0.54 9.39+0.30 9.02+0.42 9.42+0.52
(mm/s)
Viscosity (cps) | 7452.33 7590.67 = 7356.00 = 7346.22 + 7380.37 + 7256.00 +
+157.2 300.11 133.2 146.2 299.31 142.2
Accelerated Colour Brown Green Muddygreen Brown Green Muddygreen
f;f;f&igzn Odour Odourless | Odourless Odourless Odourless Odourless Odourless
(40°cz) Homogeneity | Uniform Uniform Uniform Uniform Uniform Uniform
2°c/75 = 5% Rh | pH 6.09+0.07 | 6.69+0.003 6.86+0.01 5.06£0.02 5.52+0.01 5.96+0.1
Spreadability | 9.49+0.34| 9.06+0.33 9.7340.52 8.24+0.12 8.34+0.34 8.23+0.26
Viscosity 745212+ | 7592.61+ 725411+ |6345+145.2| 6178.23+ 6345.00 £
123.1 300.12 131.1 122.31 134.2
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CONCLUSION

A satisfactory attempt has been made to
formulate and evaluate an herbal anti-acne gel. The
following conclusions were drawn from the obtained
result, an anti- acne gel extracts of Psidium guajava and
Tabernaemontana divaricata were formulated and
evaluated. The extracts were obtainedusing maceration
and soxhlet extraction technique. The obtained extract
underwent qualitative phytochemical screening.
Further the obtained extracts were incorporated into
gel using carbopol- 940 as a gelling agent. The
prepared gels were evaluated for the following
parameters like  appearance, colour, odour,
homogeneity, consistency, washability, pH,
spreadability and viscosity. All the formulation had
acceptable  organoleptic and  physicochemical
characteristics. Anti-bacterial studies were performed
on all the prepared formulations. The results of the
anti- bacterial study revealed that all the prepared
formulations had good anti-bacterial potential against
p-acne. The stability study revealed that all the
formulations were stable at room temperature and
accelerated condition. Hence, from the above findings
we can conclude that the prepared herbal anti-acne gel
could be an effective tool for managing and treating
acne. However more investigation is required to
strengthen this study.

ACKNOWLEDGEMENTS

The Author would like to thank the
management of Rani Chennamma College of Pharmacy,
Belagavi for providing with necessary infrastructure
and chemical to carry out this project work.

REFERENCES

1. Das S, Dubey A, Divya. Tabernaemontana divaricata: a
herbal panacea. Journal of Natural Remedies. Vol 22
(4) | October 2022. 440-453.

2. Qa'dan, A. J. Thewaini, D. A. Ali, R. Afifi, A. EIkhawad,
and K. Z. Matalka, "The antimicrobial activities of
Psidium guajava and Juglans regia leaf extracts to
acne-developing organisms,” Am. ]J.Chin. Med., vol. 33,
no. 2, pp. 197-204, 2005, doi: 10.1142/S0192415X0
5002783.2024.

3. Abubakar AR, Haque M. Preparation of Medicinal

Plants: Basic Extraction and Fractionation Procedures
for Experimental Purposes. ] Pharm Bioallied Sci.
2020 Jan-Mar; 12(1): 1-10. doi: 10.4103/jpbs.JPBS_
175_19. Epub 2020 Jan 29. PMID: 32801594; PMCID:

PMC7398001.

4. Ansong JA, Asante E, Johnson R, Boakye-Gyasi ME,

Kuntworbe N, Owusu FWA, Ofori-Kwakye

K.

Formulation and Evaluation of Herbal-Based
Antiacne Gel Preparations. Biomed Res Int. 2023 Dec
18;2023:7838299. doi: 10.1155/2023/ 7838299.

PMID: 38146392; PMCID: PMC107 49724.

5. K. Formulation and Evaluation of Herbal-Based
Antiacne Gel Preparations. BioMed Research

International. 2023; 2023(1): 7838299.

6. Singh VK, Singh PK, Sharma PK, Srivastava PK, Mishra

A. Formulation and evaluation of topical gel

of

acelofenac containing piparine. Indo Am ] Pharm Res.

2013 1; 3(7): 5268-78.
7. Gaur PK, Mishra R, Kaushik R, Verma KK, Kumar

N,

Lata K. Polyherbal Antiacne Gel: In VitroAntibacterial
Activity and  Efficacy  Evaluation  Against
Cutibacterium acnes. ASSAY and Drug Development

Technologies. 2024 Sep 10.

8. Khandelwal K. R. Practical Pharmacognosy
Techniques & Experiments Maharashtra Nirali

Prakashan March 2008.

9. International Conference on Harmonisation. ICH
guideline Q1E: Evaluation of stability data.Version 4.

Geneva: ICH; [2003].

10. Propionibacterium, Microbe Wiki, the student edited

Microbiology Resource; A microbial Biorealm page
the genus Propionibacterium. www.google.co.in

11. Murray, C. ., Ikuta, K. S., Sharara, F., Swetschinski,

on

L.,

Robles Aguilar, G. Gray, A., Han, C.,Bisignano, C., Rao,

P., Wool, E., Johnson, S. C., Browne, A. ]., Chipeta, M.

G,

Fell, F., Hackett, S. Haines-Woodhouse, G., Kashef

Hamadani, B. H., Kumaran, E. A. P.,, McManigal,
Naghavi,

B.

12. M. (2022). Global burden of bacterial antimicrobial
resistance 2019: a systematic analysis. The Lancet,
399 (10325). https://doi.org/10.1016/S0140-6736

(21) 02724-0.

Cite this article as:

Ayurveda and Pharma Research. 2024;12(11):23-28.
https://doi.org/10.47070/ijapr.v12i11.3437

*Address for correspondence

Deshpande Twarita, Pal Shivam, Shaikh Sadaf, Nilajkar Sanjana, Yadav Prince. Deshpande Twarita
Formulation and Evaluation of Herbal Anti-Acne Gel Containing Extracts of Department of Pharmaceutics,
Tabernaemontana Divaricata and Psidium Guajava. International Journal of Rani Chennamma College of

Pharmacy, Belagavi, Karnataka,
India.

Source of support: Nil, Conflict of interest: None Declared Email:

twarita.deshpande@gmail.com

Disclaimer: IJAPR is solely owned by Mahadev Publications - dedicated to publish quality research, while every effort has been taken to verify the
accuracy of the content published in our Journal. IJAPR cannot accept any responsibility or liability for the articles content which are published. The
views expressed in articles by our contributing authors are not necessarily those of IJAPR editor or editorial board members.

Available online at: http://ijapr.in

28



https://doi.org/10.47070/ijapr.v12i11.3437
mailto:twarita.deshpande@gmail.com

