CHAPTER 1
INTRODUCTION

1.1 Background

The skin is the outermost part of the body, functioning to cover almost the
entire external surface. Due to its position as the outermost layer, the skin is easily
exposed to external stimuli, making it prone to various issues’. One of the most
common skin problems is acne. Acne can occur in both men and women 2.
Generally, acne have been experienced by more than 80% of the population aged
12-44 years. However, acne mostly occur during puberty, around the ages of 8-9
years, due to a drastic increase in androgen hormone production, which lead to an
increase in keratin sebum secretion. Based on records from the Indonesian Aesthetic
Dermatology Research, the percentage of acne vulgaris cases was 60% in 2006,
80% in 2007, and 90% in 20093,
The Prophet Muhammad (peace be upon him) said:
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Meaning: “Indeed, Allah has sent down disease and its cure and has made for every

disease a remedy, so seek treatment, but do not seek treatment with what is
unlawful." (Narrated by Abu Darda).*

The hadist above explained that if Allah SWT sent down a disease, He also

provided its cure. Acne is a mild disease that, if left untreated, may cause
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discomfort. Acne or acne vulgaris is a disorder of the pilosebaceous layer, causing
blockages or accumulations of keratin, one of which is caused by the bacterium
Staphylococcus aureus. Acne treatment is usually done using chemical drugs such
as sulphur, benzoyl peroxide, azelaic acid, or antibiotics like tetracycline,
erythromycin, and clindamycin. However, the long-term use of chemical drugs
increases antibiotic resistance and caused skin irritation. Therefore, research on
halal natural ingredients is need as a safer antibacterial alternative with minimal
side effects®.

Natural ingredients that can be used as anti-acne agents included bilimbi wuluh
(Averrhoa bilimbi L.) and lime juice (Citrus aurantifolia S.). Research by Rahmiati,
A. (2017) stated that bilimbi fruit had antibacterial activity against Staphylococcus
aureus, as evidenced by the clear zone around the well containing bilimbi wuluh
extract (Averrhoa bilimbi L.). At a minimum concentration of 10%, the average
inhibition zone was 21.5 mm, while at a maximum concentration of 40%, the
average inhibition zone was 34.0 mm. The antibacterial activity of bilimbi wuluh

(Averrhoa bilimbi L.) was due to its active compounds such as flavonoids, alkaloids,

tannins, and saponins.®

A previous study conducted by Fitriana. (2022) stated that lime juice (Citrus
aurantifolia S.) had good antibacterial activity against Staphylococcus aureus, as
evidenced by the inhibition zones at different concentrations: 25% (13.3 mm), 50%
(14.3 mm), 75% (16.3 mm), and 100% (18.0 mm). The essential oil in lime juice
(Citrus aurantifolia S.) contained active compounds such as flavonoids, which
played a crucial role in inhibiting bacterial growth. Based on previous research,

bilimbi fruit (4verrhoa bilimbi L.) and lime juice (Citrus aurantifolia S.) had
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antibacterial activity. Therefore, the researcher aimed to develop a gel formulation
combining both ingredients to make it more accessible for public use.’

The innovation in this gel formulation is chosen because hydrogel bases in anti-
acne formulations are well-suited for skin with excessive sebaceous gland activity.
The advantages of this gel formulation include its ease of washing with water and
its oil-free composition®. The gel felt light upon application, enhancing user
comfort. Additionally, the gel’s soft, smooth, and easy-to-spread texture, which did
not leave an oily residue on the skin, made it more comfortable for application®.

1.2 Problem Statement

The problem statement in this study are:

1. What are the quality characteristics of the gel formulation combining
bilimbi wuluh extract (Averrhoa bilimbi L.) and lime juice (Citrus
aurantifolia S.) based on organoleptic evaluation, pH, viscosity,
homogeneity, and spread ability?

2. How is the antibacterial activity of the gel formulation combining bilimbi
wuluh extract (4Averrhoa bilimbi L.) and lime juice (Citrus aurantifolia S.)
against Staphylococcus aureus?

1.3 Research Objectives
The research objectives in this study are:

1. To determine the quality characteristics of the gel formulation combining
bilimbi wuluh extract (Averrhoa bilimbi L.) and lime juice (Citrus
aurantifolia S.) based on organoleptic evaluation, pH, viscosity,
homogeneity, and spread ability.

2. To determine the antibacterial activity of the gel formulation bilimbi wuluh
extract (Averrhoa bilimbi L.) and lime juice (Citrus aurantifolia S.) against

Staphylococcus aureus.
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1.4 Research Benefits
1. Theoretical Benefits

The results of this study could serve as scientific information and references in

the formulation of gel preparations combining bilimbi wuluh extract (Averrhoa

bilimbi L.) and lime juice (Citrus aurantifolia S.) against Staphylococcus aureus,

with appropriate concentrations derived from natural ingredients, and as a reference

for future research.

2. Practical Benefits

The results of this study were expected to:

1. Provide information and awareness to the public that a combination of

bilimbi wuluh (Averrhoa bilimbi L.) and lime juice (Citrus aurantifolia S.)

can be used as an anti-acne treatment.

2. Provide insights for other researchers and the cosmetic industry regarding

the gel formulation combining bilimbi wuluh extract (4verrhoa bilimbi L.)

and lime juice (Citrus aurantifolia S.).

1.5 Research Authenticity

Table 1. Research Authenticity

Research Research Variables Results Research
Title Method Differences
The Inhibitory  Laboratory Dependent: The ethanol extract of Dependent:
Effect of Experimental The inhibitory bilimbi fruit at Formulation and
Ethanol effect on the growth concentrations of antibacterial
Extract from of Staphylococcus 10% b/v, 20% b/v, activity testing of
Bilimbi Wuluh aureus and 30% b/v, and 40% the gel against
(Averrhoa Staphylococcus b/v exhibited Staphylococcus
bilimbi L.) on epidermidis in inhibitory effects on aureus growth.
the Growth of vitro. Staphylococcus
Independent:
Staphylococcu aureus with o
The combination
s aureus and inhibition zone )
Independent: and concentration

Staphylococcu

Ethanol extract of

Bilimbi wuluh

diameters of 21.6

mm, 27.0 mm, 31.3

of Bilimbi wuluh
extract (Averrhoa

bilimbi L.) and




Research Research Variables Results Research
Title Method Differences
s epidermidis (Averrhoa bilimbi mm, and 34.0 mm, lime juice (Citrus
In Vitro'° L)). respectively aurantifolia).
For Staphylococcus
epidermidis, the
inhibition zone
diameters were 28.6
mm, 31.6 mm, 36.3
mm, and 39.0 mm,
respectively
Effectiveness Laboratory Dependent: Lime juice ata 100%  Dependent:
Test of Lime Experimental The effectiveness in  concentration Formulation and
Juice (Citrus inhibiting the demonstrated the antibacterial
aurantifolia S.) growth of potential to inhibit activity testing of
on the Growth Staphylococcus the growth of the gel against
of aureus. Staphylococcus Staphylococcus
Staphylococcu Independent: aureus, with an aureus growth.
s aureus In Lime juice (Citrus average inhibition Independent:
Vitro.1! aurantifolia S.). zone diameter of The combination
14.22 mm and concentration
of Bilimbi wuluh
extract (Averrhoa
bilimbi L.) and
lime juice (Citrus
aurantifolia).
Combination Laboratory Dependent: At a 100% Dependent:
of Lime Experimental The effectiveness in  concentration, the Formulation and
Extract and inhibiting inhibition zone antibacterial

Honey in

measured 18.3 mm, at

activity testing of
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Research Research Variables Results Research
Title Method Differences
Enhancing the Staphylococcus 75% it was 16.6 mm, the gel against
Inhibitory aureus. at 50% it was 13.6 Staphylococcus
Effect on Independent: mm, and at 25% it aureus growth.
Staphylococcu The combination of was 11.6 mm. Independent:
s aureus*? lime extract and The combination
honey. and concentration

of Bilimbi wuluh
extract (Averrhoa
bilimbi L.) and
lime juice (Citrus

aurantifolia).
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