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RINGKASAN

UJI AKTIVITAS ANTIBAKTERI EKSTRAK DAUN GALAM (Melaleuca
cajuputi subsp. Cumingiana Barlow) TERHADAP PERTUMBUHAN
Enterococcus faecalis

Karies gigi merupakan infeksi kronis yang umum terjadi di Indonesia
dengan prevalensi mencapai 43,6% (SKI 2023). Jika tidak dirawat, karies
berprogresi menjadi nekrosis pulpa yang memerlukan perawatan saluran akar
(PSA). Kegagalan PSA sering kali dipicu oleh persistensi bakteri sekunder seperti
Enterococcus faecalis, yang mampu membentuk biofilm, menembus tubulus
dentin, serta resisten terhadap bahan irigasi standar emas seperti Sodium Hipoklorit
(NaOCl) 2,5%. Daun galam (Melaleuca cajuputi) sebagai tanaman khas
Kalimantan Selatan mengandung senyawa aktif seperti kuinon, flavonoid, fenol,
alkaloid, saponin, dan tanin yang berpotensi sebagai antibakteri alami dengan
tingkat toksisitas rendah. Penelitian ini bertujuan untuk menganalisis efektivitas
antibakteri ekstrak daun galam (EDG) berbagai konsentrasi terhadap E. faecalis.

Penelitian eksperimental murni (true experimental) dengan rancangan Post-
test Only with Control Group Design ini menggunakan isolat murni E. faecalis.
Sampel daun galam diekstraksi dengan metode maserasi menggunakan etanol 96%,
yang diencerkan menjadi konsentrasi 25%, 50%, 75%, dan 100%. Pengujian
aktivitas antibakteri dilakukan dengan metode difusi cakram (Kirby-Bauer)
menggunakan paper disk. Kelompok perlakuan terdiri atas EDG 25%, 50%, 75%,
100%, kontrol positif (NaOCl 2,5%), dan kontrol negatif (akuades steril), dengan 5
kali pengulangan. Data diameter zona hambat diukur menggunakan jangka sorong
dan dianalisis secara statistik menggunakan uji non-parametrik Kruskal-Wallis dan
Post Hoc Mann-Whitney.

Hasil penelitian menunjukkan rerata diameter zona hambat EDG 25%
sebesar 6,32 mm, EDG 50% sebesar 6,6 mm, EDG 75% sebesar 9,44 mm, dan EDG
100% sebesar 10,18 mm. Berdasarkan kriteria David Stout, konsentrasi 25%—75%
termasuk kategori sedang, sedangkan konsentrasi 100% berkategori kuat.
Sementara itu, kontrol positif (NaOCl 2,5%) menghasilkan zona hambat lemah
sebesar 4,3 mm, dan kontrol negatif sebesar 0 mm. Uji Kruskal-Wallis
mengonfirmasi perbedaan signifikan antar kelompok (p<0,05). Hasil uji Mann-
Whitney membuktikan seluruh konsentrasi EDG memiliki efek hambat yang
signifikan dibanding kontrol positif dan negatif. Peningkatan konsentrasi EDG
berbanding lurus dengan diameter zona hambat (dose-response relationship).
Sinergisme senyawa aktif EDG terbukti lebih efektif menghambat E. faecalis
dibandingkan NaOCl 2,5% yang terhambat oleh sifat resistensi bakteri.

Kesimpulan penelitian ini adalah ekstrak daun galam memiliki aktivitas
antibakteri yang nyata terhadap Enterococcus faecalis, dengan daya hambat sedang
pada konsentrasi 25%, 50%, dan 75%, serta daya hambat kuat pada konsentrasi
100%. EDG pada seluruh konsentrasi tersebut terbukti memiliki efektivitas yang
lebih tinggi dibandingkan NaOCl 2,5%. Disarankan bagi peneliti selanjutnya untuk
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melakukan uji kadar hambat minimum (KHM), kadar bunuh minimum (KBM),
serta menguji efektivitasnya terhadap jenis bakteri infeksi saluran akar sekunder
lainnya.
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SUMMARY

ANTIBACTERIAL ACTIVITY TEST OF GALAM LEAF EXTRACT
(Melaleuca cajuputi subsp. Cumingiana Barlow) AGAINST
Enterococcus faecalis

Dental caries is a common chronic infection in Indonesia, with a prevalence of
43.6% (SKI 2023). Untreated caries progresses into pulp necrosis, requiring root
canal treatment (RCT). The failure of RCT is frequently driven by the persistence
of secondary bacteria such as Enterococcus faecalis, which can form biofilms,
penetrate dentinal tubules, and resist gold-standard irrigants like 2.5% Sodium
Hypochlorite (NaOCl). Galam leaves (Melaleuca cajuputi), a typical flora of South
Kalimantan, contain active compounds—quinones, flavonoids, phenols, alkaloids,
saponins, and tannins—offering potential as safe, low-toxicity natural
antibacterials. This study aimed to analyze the antibacterial efficacy of various
concentrations of galam leaf extract (GLE) against E. faecalis.

This true experimental study employed a Post-test Only with Control Group Design
using pure isolates of E. faecalis. Galam leaves were extracted through maceration
using 96% ethanol and diluted into concentrations of 25%, 50%, 75%, and 100%.
Antibacterial activity was evaluated using the Kirby-Bauer disk diffusion method
with paper disks. The treatment groups consisted of GLE 25%, 50%, 75%, 100%,
a positive control (2.5% NaOCl), and a negative control (sterile distilled water),
with 5 replications each. The inhibition zone diameters were measured using a
caliper and statistically analyzed via non-parametric Kruskal-Wallis and Post Hoc
Mann-Whitney tests.

The results revealed mean inhibition zones of 6.32 mm for GLE 25%, 6.6 mm for
GLE 50%, 9.44 mm for GLE 75%, and 10.18 mm for GLE 100%. According to
David Stout's criteria, concentrations of 25%—75% exhibited moderate inhibition,
whereas the 100% concentration showed strong inhibition. Meanwhile, the positive
control (2.5% NaOCl) demonstrated weak inhibition (4.3 mm), and the negative
control showed no inhibition (0 mm). The Kruskal-Wallis test confirmed significant
differences across groups (p<0.05). The Mann-Whitney test verified that all GLE
concentrations had significantly greater inhibitory effects than both controls. The
increase in GLE concentration correlated linearly with larger inhibition zones
(dose-response relationship). The synergism of active phytochemicals in GLE
proved more effective in inhibiting E. faecalis than 2.5% NaOCI, which is restricted
by the bacterium's resistance.

This study concludes that galam leaf extract exhibits pronounced antibacterial
activity against Enterococcus faecalis, showing moderate inhibition at 25%, 50%,
and 75% concentrations, and strong inhibition at 100% concentration. All tested
GLE concentrations proved more effective than 2.5% NaOCI. Future researchers
are encouraged to determine the Minimum Inhibitory Concentration (MIC) and
Minimum Bactericidal Concentration (MBC), and evaluate the extract's efficacy
against other bacterial species involved in secondary root canal infections.
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ABSTRAK

UJI AKTIVITAS ANTIBAKTERI EKSTRAK DAUN GALAM
(Melaleuca cajuputi subsp. Cumingiana Barlow) TERHADAP
PERTUMBUHAN Enterococcus faecalis

Stefani Margareta Siahaan, Sherli Diana, Isnur Hatta

Latar Belakang: Enterococcus faecalis merupakan bakteri yang sering ditemukan
pada kegagalan perawatan endodontik karena kemampuannya bertahan terhadap
bahan irigasi konvensional. Oleh karena itu, diperlukan alternatif bahan antibakteri
yang efektif dan biokompatibel. Daun galam (Melaleuca cajuputi subsp.
Cumingiana Barlow), yang banyak ditemukan di Indonesia, memiliki potensi
sebagai agen antibakteri alami, namun pemanfaatannya terhadap E. faecalis masih
terbatas. Penelitian ini bertujuan untuk mengevaluasi aktivitas antibakteri ekstrak
daun galam pada berbagai konsentrasi terhadap pertumbuhan E. faecalis. Metode:
Penelitian eksperimental murni dengan rancangan post-test only control group
design dilakukan menggunakan enam kelompok perlakuan, yaitu ekstrak daun
galam konsentrasi 25%, 50%, 75%, dan 100%, kontrol positif (NaOCl 2,5%), serta
kontrol negatif (akuades), masing-masing dengan lima replikasi. Uji antibakteri
dilakukan menggunakan metode difusi cakram (Kirby-Bauer) pada media Mueller
Hinton Agar dengan suspensi E. faecalis standar McFarland 0,5, kemudian
diinkubasi pada suhu 37°C selama 24 jam. Data dianalisis menggunakan uji
Kruskal-Wallis dan uji lanjut Mann-Whitney. Hasil: Rata-rata diameter zona
hambat pada konsentrasi 25%, 50%, 75%, 100%, dan NaOCl 2,5% berturut-turut
adalah 6,32 mm; 6,60 mm; 9,44 mm; 10,18 mm; dan 4,30 mm. Analisis statistik
menunjukkan terdapat perbedaan bermakna antar kelompok (p < 0,05), kecuali
antara konsentrasi 25% dengan 50% serta 75% dengan 100%. Kesimpulan:
Ekstrak daun galam menunjukkan aktivitas antibakteri terhadap E. faecalis yang
meningkat seiring dengan peningkatan konsentrasi. Temuan ini menunjukkan
potensi ekstrak daun galam sebagai alternatif bahan antibakteri alami dalam
perawatan saluran akar yang lebih biokompatibel.

Kata kunci: Aktivitas antibakteri, ekstrak daun galam, endodontik, Enterococcus
faecalis, Melaleuca cajuputi



ABSTRACT

ANTIBACTERIAL ACTIVITY TEST OF GALAM LEAF EXTRACT
(Melaleuca cajuputi subsp. Cumingiana Barlow) AGAINST
Enterococcus faecalis

Stefani Margareta Siahaan, Sherli Diana, Isnur Hatta

Background: Enterococcus faecalis is commonly associated with endodontic
treatment failure due to its resistance to conventional irrigation materials.
Therefore, alternative antibacterial agents that are effective and biocompatible are
needed. Galam leaf (Melaleuca cajuputi subsp. Cumingiana Barlow), widely found
in Indonesia, has potential as a natural antibacterial agent; however, its activity
against E. faecalis remains limitedly explored. This study aimed to evaluate the
antibacterial activity of galam leaf extract at various concentrations against the
growth of E. faecalis. Methods: A true experimental study with a post-test only
control group design was conducted using six groups: galam leaf extract (25%,
50%, 75%, and 100%), a positive control (2.5% NaOCl), and a negative control
(distilled water), each with five replications. Antibacterial activity was tested using
the Kirby-Bauer disc diffusion method on Mueller-Hinton Agar with a 0.5
McFarland standard suspension of E. faecalis, followed by incubation at 37°C for
24 hours. Data were analyzed using Kruskal-Wallis and Mann-Whitney post hoc
tests. Results: The mean inhibition zone diameters for concentrations of 25%, 50%,
75%, 100%, and 2.5% NaOCI were 6.32 mm, 6.60 mm, 9.44 mm, 10.18 mm, and
4.30 mm, respectively. Statistical analysis showed significant differences among
groups (p < 0.05), except between 25% vs. 50% and 75% vs. 100%. Conclusion:
Galam leaf extract exhibits concentration-dependent antibacterial activity against
E. faecalis. These findings suggest its potential as a natural alternative
antibacterial agent in root canal treatment.

Keywords: Antibacterial activity, endodontics, Enterococcus faecalis, galam leaf
extract, natural product
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