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ABSTRACT

Objective: This study aimed to formulate and evaluate an anti-acne cream of fig leaves extract.

Methods: The methods included formulation and evaluation of anti-acne cream, antibacterial activity assay against Propionibacterium acnes and
Staphylococcus epidermidis, irritancy test, and preference test. The oil-in-water creams were made with various extract concentrations (1, 2, and 3%).

Results: Greenish cream with fig fragrant, viscosity ranging from 332 to 388 cP, pH ranging from 6.69 to 7.23, and oil-in-water type. Antibacterial
activity was dose-dependent, without irritancy, erythema, and edema, and the most preferred cream based on the texture and fragrance was the 3%

extract formula.

Conclusion: Fig leaves extract can be made into a safe cream with antibacterial activity against P. acnes and S. epidermidis.
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INTRODUCTION

Fig (Ficus carica L., family Moraceae) is distributed in Southwest
Asia and the Eastern Mediterranean region [1]. In West Java
Province, Indonesia, fig is cultivated in Ciwidey district [2, 3].
Traditional medicine uses fruit, leaves, and root of fig to treat the
disorder of digestive (colic, diarrhea, and appetite loss),
cardiovascular, respiratory (bronchial problem, sore throat, and
cough), and as an anti-inflammatory and antispasmodic remedy [4].

The leaves of fig from Ciwidey District have been proven to contain
terpenoids, steroids, alkaloids, saponins, phenolic compounds,
flavonoids, and tannins. The ethanol leaf extract contains a total
flavonoid content of 2.03+0.01 mg RE/g simplicia and a total phenolic
content of 2.52+0.24 mg GAE/g simplicia [2]. Increasing the extract
concentration from 30% to 60% showed an increase in the inhibition
zone, which is proportional to the increasing antibacterial activity
against Propionibacterium acnes and Staphylococcus epidermidis [3].

P. acnes is the main microorganism that is involved in acne
pathogenesis and is localized in the follicle [5]. While S. epidermidis
is a human skin microbiota which contributes to the pathogenesis of
common skin diseases like acne [6]. Acne occurs when the skin
pores are blocked with dead skin, oil, or bacteria [5]. Alternative
remedies are being developed to overcome antibiotic resistance, due
to antibiotic long-term use [7].

Preliminary studies showed that fig leaves extract had the potential to
be formulated as a topical preparation with antibacterial activity.
Although it has been proven that there is a relationship between the
concentration of flavonoids and phenolic compounds with
antibacterial activity. There is no standardized topical formulation
with good efficacy, safety, and stability for fig leaves extract. The use of
non-standardized herbal preparations is associated with health risks,
such as poisoning, sub-therapeutic effects, and drug-herb interactions
[8]. This encourages the importance to scientifically evaluate the
efficacy, safety, and quality of herbal preparations [9]. This study
aimed to formulate and evaluate anti-acne cream of fig leaves extract,
then assess antibacterial activity against P. acnes and S. epidermidis,
irritancy, and preference formula. The oil-in-water creams were made
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with various extract concentrations (1, 2, and 3%). The novelty of this
study was fig leaves extract from domestic cultivation, i.e. Ciwidey
district. So, raw materials are easy to obtain and to optimize the use of
fig leaves because, generally, fig fruit was being used.

MATERIALS AND METHODS
Materials

The etanol fig leaves extract was obtained from previous studies [3].
Fig leaves were collected from Ciwidey District, West Bandung
Regency, West Java, Indonesia. P. acnes ATCC 1223 and S
epidermidis ATCC 12228 obtained from the Microbiology
Laboratory, School of Pharmacy, Bandung Institute of Technology.

Barium chloride, sulfuric acid, gallic acid, and dimethylsulfoxide
(DMSO) was analytical grade and purchased from Sigma Aldrich
(Germany). Mueller Hinton Agar (MHA) was bacteriology grade and
purchased from Oxoid (UK). Liquid paraffin, stearic acid, cera alba,
methylparaben, and triethanolamine (TEA) was cosmetic grade and
purchased from TTK Science Co. (Thailand).

Cream formulation

The oil phase consists of 25% liquid paraffin, 15% stearic acid, and
8% cera alba) was melted in a water bath at 60 °C. The aqueous
phase was prepared by mixing 0.5% methylparaben, 1.5% TEA, and
up to 100% distilled water (according to the extract concentration)
at 60 °C. The oil and aqueous phases were mixed to form a
homogeneous cream base. The extract (1, 2, and 3%) was added and
mixed into the cream base to form a homogeneous cream [10].

Cream evaluation

All creams were evaluated for eight weeks of observation. The
organoleptic properties of the creams were assessed, such as color
and fragrance. Homogeneity was analyzed from visual inspection for
the clog existence and cream appearance. The cream type was
observed under the microscope after methylene blue addition. pH
evaluation of the 10% cream solution was measured using a
calibrated pH meter (Beckman, Germany). Viscosity was determined
using a CAP-2000 Brookfield viscometer with spindle no 63 at 30
rpm and 25 °C. The results were recorded after a stable value [10].
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Antibacterial activity assay

The turbidity of P. acnes and S. epidermidis suspension was equal to
0.5 Mc Farland solution, prepared from a mixture of 1% sulfuric acid
solution and 1.175% barium chloride solution (9.95:0.05). A petri
dish containing 20 pl of bacterial suspension and 20 ml of MHA was
allowed to solidify. Then, agar was perforated with a perforator and
filled with 50 ul of sample or 1% DMSO. Each inhibition zone was
measured using a caliper [3]. The sample was prepared by
dissolving 1 g of cream with 1 ml of 1% DMSO.

Irritancy and preference test

Irritancy and preference tests were conducted after obtaining
ethical approval from the Health Research Ethics Committee of the
Government Hospital of Dr. Hasan Sadikin Bandung, West Java,
Indonesia. Irritancy test was performed on the dorsal left-hand
surface of the volunteers. Irritancy, edema, and erythema were
checked and reported every hour for up to 24 h. A preference test
was conducted based on color, fragance, and texture. The level of
preference was assessed using a numerical scale, i.e. 1 = extremely
dislike, 2 = dislike, 3 = like, 4 = extremely like [10].

Statistical analysis

One Way ANOVA for parametric analysis, followed by Kruskal Wallis
test and Friedman test for nonparametric analysis (P<0.05) [10].
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RESULTS AND DISCUSSION

All creams have a smooth and homogeneous texture. The greenish
color and fig fragrance increases with the concentration of fig leaves
extract. A homogeneity test was conducted to determine whether
the oil phase and aqueous phase in the cream were completely
dispersed. Homogeneity maintains the cream stability [11], due to
the right mixing process, so that the oil and aqueous phase can
completely mix. In addition, methylparaben, as a preservative, can
prevent the microorganism growth [12]. The homogenous mixture
of the creams produces its smooth texture with no change in color
and fragrance. An air-tight and light-resistant container is important
in maintaining a stable fragrance. All creams contained no clogs
during the eight weeks of observation. These results showed that fig
leaves extract can disperse in a cream base through good mixing.

Methylene blue is a water-soluble dye, so it will dissolve in the oil-in-
water cream base [11]. The results showed that methylene blue was
completely dispersed in all creams, which confirms an oil-in-water
cream formulation. The formula showed that the volume of the oil
phase is smaller than the aqueous phase, so the oil phase will be
dispersed into the aqueous phase to form an oil-in-water type
emulsion [11]. Stearic acid and TEA as emulsifiers will reduce
surface tension and prevent separation of the oil and aqueous
phases [13]. The advantage of oil-in-water cream is that it is easily
washed off with water [11].
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Fig. 1: Cream pH during 8 w of observation (n = 3)

The normal skin pH ranges from 4.0 to 7.0 [14], while the cream pH
has a slightly alkaline pH at the beginning, i.e,, 7.16-7.25 (fig. 1), due to
TEA as an alkalizing and emulsifying agent [13]. There was no
difference in pH between the three creams (p = 0.05). Storage for 8 w
caused a decrease in pH of 0.22 to 0.24, but decreasing pH was not
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statistically significant (p = 0.91). The combination of TEA with stearic
acid forms fine-grained and stable oil-in-water emulsions [13].
Increasing the concentration of fig leaves extract showed a decreasing
pH of the cream due to fig leaves extract being slightly acidic (pH
6.54+0.14). All creams had a stable pH during 8 w of observation.
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Fig. 2: Cream viscosity during 8 w of observation (n = 3)
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The viscosity of the cream is attributed to the excipients being used
and the formulation process. The viscosity is being assessed to
ensure the cream sensation and behavior on the skin [15]. Cream
viscosity was ranging from 332 to 348 cP at the beginning.
Increasing the concentration of the fig leaves extract caused an
increasing cream viscosity due to the thick extract behavior, but
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there was no significant difference in viscosity (p = 0.12). The cream
viscosity was consistent with the viscosity range of creams made
from natural ingredients studied by Tchiennou et al, i.e. 290-480 cP
[16]. Storage for 8 w showed an increasing viscosity (fig. 2), which
was not significantly different (p = 0.99). This showed all creams
meet the requirements of a good cream.

Table 1: Antibacterial activity result of fig leaves extract

Concentration (%) Inhibition zone (mm)

P. acnes S. epidermidis
6.25 18.91+0.31 18.37+£0.38
12.5 20.91+0.27 20.31+0.81
25 21.31+0.15 21.67+0.59
50 23.24+0.72 22.74+0.92
Clyndamycin phosphate 250 mg/ml 24.16+0.49 24.46+0.39

Note: Data was shown as mean and deviation standard (n = 3)

According to the study conducted by Saptarini et al [3],
increasing the fig leaves extract concentration from 6.25% to
50% showed an increase in the inhibition zone, which was
proportional to the increase in antibacterial activity against P.

acnes and S. epidermidis. Based on the results obtained, there
was a significant difference between the extract concentration (p
= 1.3 x 107), but they had the same activity against both bacteria
(p>0.05).

Table 2: Antibacterial activity result of fig leaves cream

Formula Inhibition zone (mm)

P. acnes S. epidermidis
F1 8.14+1.15 10.97£1.29
F2 9.54+0.70 13.44+1.64
F3 11.14+1.10 15.71+0.95
Cyndamycin phosphate (250 mg/ml) 12.24+0.59 16.53+0.53

Note: Data was shown as mean and deviation standard (n=3)

Increasing the fig leaves extract concentration from 1% to 3% in the
cream increased the inhibition zone, which was proportional to the
increasing antibacterial activity against P. acnes and S. epidermidis
(table 2). There was a significant difference between the extract
concentration in all three cream formulas (p = 0.04). The
antibacterial activity of the cream showed significant differences
against P. acnes and S. epidermidis, which showed a p-value of 0.04,
0.02, and 0.005 for formula 1, formula 2, and formula 3, respectively.
These results are attributed to the cream base, which supports the
extract spreading and cream-bacteria interaction. The cream base is
essential to ensure the even distribution of the active metabolites
with antibacterial activity to the oil-in-water emulsion. These active
metabolites include flavonoids and phenolic compounds, which are
more easily distributed through the oil-in-water base as compared
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to 1% DMSO as solvent. The antibacterial activity of the cream
showed that S. epidermidis was more sensitive to the cream than to
P. acnes. The antibacterial activity of creams of fig leaves extract was
inversely proportional with the fig leaves extract, i.e. higher activity
on S. epidermidis compared to P. acnes [3].

All creams did not cause irritancy, edema, or erythema showing that the
excipients and fig leaves extract are safe for topical preparation. Further
study is needed to ensure the safety of using cream of fig leaves extract
for 1-4 w, which is the common time used for acne treatment [17].

The preference test was assessed from the sensory test on the skin
[10]. Formula 3 was the most preferred formula based on color,
texture, and fragrance (fig. 3). The content of 3% fig leaves extract
gives a refreshing fragrance and attractive greenish color.

F2 F3 F1 F2 F3 Fl F2 F3

Fig. 3: Fig. leaves cream preference test results
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CONCLUSION

Fig. leaves extract can be made into a safe cream without irritancy,
erythema, and edema. All formulas were oil-in-water cream and stable
during observation. Antibacterial activity against P. acnes and S.
epidermidis was dose-dependent. The most preferred cream based on
the texture and fragrance was the 3% extract formula. Further study is
needed to ensure the safety of using cream of fig leaves extract.

ACKNOWLEDGMENT

The authors would like to thank Yulia Istiani for her technical
assistance.

FUNDING

This study was funded by Internal Research Grant Universitas
Padjadjaran with contract No. 1549/UN6.3.1/PT/00/2023.

AUTHORS CONTRIBUTIONS

Conceptualization: NMS; methodology: IEH; investigation: RH; data
curation: NMS; writing of original draft preparation: IEH; review and
editing: NMS, MJTC; supervision: RM. All authors have read and
agreed to the published version of the article.

CONFLICT OF INTERESTS
Declared none
REFERENCES

1. Wong M. Ficus plants for Hawai’i landscapes. Ornamentals
Flowers. 2007;34:1-13.

2. Saptarini NM, Pratiwi R, Maisyarah IT. Colorimetric method for
total phenolic and flavonoid content determination of fig (Ficus
carica L.) leaves extract from west Java, Indonesia. Rasayan ]
Chem. 2022;15(1):6000-605. doi: 10.31788/R]C.2022.1516670.

3.  Saptarini NM, Mustarichie R, Aulifa DL, Hendriani R, Herawati
IE. Analysis of antioxidant and antibacterial activity of leaves of
fig (Ficus carica 1) from Ciwidey District. Rasayan ] Chem.
2022;Special Issue:172-9.

4.  Duke JA, Bugenschutz Godwin MJ, Du Collier ], Duke PK. Handbook
of medicinal herbs. 27 ed. Boca Raton: CRC Press; 2002. p. 300-1.

5.  Aydemir EH. Acne vulgaris. Turk Pediatri Ars. 2014;49(1):13-6.
doi: 10.5152/tpa.2014.1943.

3rd Bandung International Teleconference on Pharmacy, Indonesia

10.

11.

12.

13.

14.

15.

16.

17.

Int ] App Pharm, Vol 15, Special Issue 2, 2023, 145-148

Otto M. Staphylococcus epidermidis-the ‘accidental’ pathogen.
Nat Rev Microbiol. 2009;7(8):555-67. doi:
10.1038/nrmicro2182.

Moloney MG. Natural products as a source for novel antibiotics.
Trends Pharmacol Sci. 2016;37(8):689-701. doi:
10.1016/j.tips.2016.05.001.

Moreira DdL, Teixeira SS, Monteiro MHD, De-Oliveira ACAX,
Paumgartten FJR. Traditional use and safety of herbal
medicine. Revista Brasileira de Farmacognosia.
2014;24(2):248-57. doi: 10.1016/j.bjp.2014.03.006.

Pradhan N, Gavali ], Waghmare N. WHO (World Health
Organization) guidelines for standardization of herbal drugs.
[AM]. 2015;3(1):2238-43.

Saptarini NM, Hadisoebroto G. Formulation and evaluation of
lotion and cream of nanosized chitosan-mangosteen (Garcinia
mangostana L.) pericarp extract. Rasayan ] Chem.
2020;13(2):789-95. doi: 10.31788/R]C.2020.1325533.

Mc Mullen RL, Gorcea M, Chen S. Emulsion and their
characterization by texture profile analysis. In: Dayan N, editor.
Handbook of formulating dermal application. Canada, USA:
Scrivener Publishing; 2017. p. 131-55.

Haley S. Methylparaben. In: Rowe RC, Sheskey PJ, editors PJ,
Quinn ME (Eds). Handbook of pharmaceutical excipients. 6t ed.
Pharmaceutical Press and Washington: American Pharmacists
Association; 2009. p. 754-5.

Goskonda SR. Triethanolamine. In: Rowe RC, Sheskey P],
editors PJ, Quinn ME (Eds). Handbook of pharmaceutical
excipients. 6% ed. Pharmaceutical Press and Washington:
American Pharmacists Association; 2009. p. 441-5.

Fluhr JW, Elias PM. Stratum corneum pH: formation and
Function of the ‘Acid Mantle’. Exog Dermatol. 2002;1(4):163-
75.doi: 10.1159/000066140.

Berderly D. Viscosity measurement for topically applied
formulations. In: Dayan N, editor. Handbook of formulating
dermal application. Canada, USA: Scrivener Publishing; 2017. p.
349-69.

Djiobie Tchienou G, Tsatsop Tsague R, Mbam Pega T, Bama V,
Bamseck A, Dongmo Sokeng S. Multi-response optimization in
the formulation of a topical cream from natural ingredients.
Cosmetics. 2018;5(1):7-14. doi: 10.3390/cosmetics5010007.
Acne. Available from: https://www.verywellhealth.com/acne-
overview-4581760. [Last accessed on 31 Aug 2023]

[148


https://doi.org/10.31788/RJC.2022.1516670�
https://doi.org/10.5152/tpa.2014.1943�
https://doi.org/10.1038/nrmicro2182�
https://doi.org/10.1016/j.tips.2016.05.001�
https://doi.org/10.1016/j.bjp.2014.03.006�
https://doi.org/10.31788/RJC.2020.1325533�
https://doi.org/10.1159/000066140�
https://doi.org/10.3390/cosmetics5010007�

	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	CONCLUSION
	ACKNOWLEDGMENT
	FUNDING
	AUTHORS CONTRIBUTIONS
	CONFLICT OF INTERESTS
	REFERENCES

