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ABSTRACT

This research focuses on the effects of the 50% ethanol extract from Zanthoxylum
limonella pericarp (ZL extract), the essential oil from Zanthoxylum limonella pericarp
(ZL oil), and a 1:1 mixture of both extracts (ZL mixed) on antibacterial activity against
Cutibacterium acnes (C. acnes) and anti-inflammatory properties, which are significant
issues in acne. The study also aims to identify the key compounds in the extracts and
essential oil using GC/MS and LC-MS/MS-QTOF techniques to understand the main

active ingredients that contribute to antibacterial and anti-inflammatory effects.

The research began with a literature review to gather information on extraction
and testing methods of plant extracts, including chemical analysis of compounds with
antibacterial and anti-inflammatory effects. The experiments involved extracting the
pericarp of Zanthoxylum limonella using 50% ethanol (ZL extract) and steam distillation
(ZL oil). The extraction results showed that ZL extract had a yield of 22.86+0.9%, while
ZL oil had a yield of 26.55+0.48%.

The analysis of phenolic and flavonoid compounds in the extracts showed that
the total phenolic content in ZL extract was 104.831+1.98 mg GAE/g sample, and the
total flavonoid content in ZL extract was 25.49+0.84 mg QE/g extract. Antibacterial
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tests against C. acnes revealed that ZL extract had an inhibition zone of 8.67+0.58 mm, and
ZL oil had an inhibition zone of 7.00+0 mm. The minimum inhibitory concentration
(MIC) for ZL extract was 12.5 mg/ml, while the MIC for ZL oil and ZL mixed was 25

mg/ml.

Cytotoxicity and anti-inflammatory tests showed that all three extracts were
non-toxic to cells at concentrations of 39-5000 pg/ml, with cell survival rates exceeding
80%. Anti-inflammatory tests using the Griess method revealed that ZL extract had an
average IC50 of 66.804+3.823 ug/ml, ZL oil had an average IC50 of 77.379+3.972 pg/ml,
and ZL mixed had an average IC50 of 70.246+4.327 pg/ml.

GC/MS analysis of the essential oil from pericarp of Zanthoxylum limonella
identified 18 compounds, with the main constituents being limonene (40.96%), sabinene
(32.39%), and [-ocimene (9.43%), which are monoterpenes with high volatility. Other
identified compounds included B-myrcene (1.84%) and Ol-phellandrene (1.91%). These
compounds possess antibacterial and anti-inflammatory properties. LC-MS/MS-QTOF
analysis of the 50% ethanol extract (ZL extract) identified 23 key compounds in positive and
negative ion modes, mainly belonging to polyphenols such as phenolics, flavonoids, and
alkaloids, along with fatty acid derivatives, lipids, amines, amides, carbohydrates, and
glycosides, which have antioxidant, anti-inflammatory, and antibacterial properties against

acne-causing C. acnes.

Development of an Anti-acne peel-off gel formulation found that the best
formula was Formula 1, containing 1.25% ZL extract. This formula exhibited effective
C. acnes inhibition, maintained stability in pH, viscosity, and color, especially under
high temperature and accelerated thermal conditions. The formula with ZL oil showed

high sensitivity to heat, causing a significant pH decrease.
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In conclusion, the extracts and essential oil from Zanthoxylum limonella
pericarps have the potential to be developed into skincare products effective against
C. acnes and reducing inflammation, particularly in Anti-acne peel-off gels, which can

be commercialized.

Keywords: Zanthoxylum limonella, Essential Oil, Anti-acne, Anti-inflammatory, Phenolic

Compounds, Flavonoid Compounds, Peel-off Gel
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