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RINGKASAN

PERBEDAAN AKTIVITAS ANTIBAKTERI KOMBINASI KALSIUM
HIDROKSIDA DAN GEL EKSTRAK DAUN KECAPI (Sandoricum koetjape
Merr.) TERHADAP PERTUMBUHAN
BAKTERI Enterococcus faecalis

Karies gigi merupakan penyakit progresif yang dapat menyebabkan kerusakan
jaringan keras gigi hingga mencapai pulpa dan berkembang menjadi nekrosis pulpa.
Kondisi ini memerlukan perawatan saluran akar yang keberhasilannya bergantung
pada eliminasi mikroorganisme, terutama FEnterococcus faecalis yang bersifat
resisten dan sering menyebabkan kegagalan perawatan. Kalsium hidroksida sebagai
medikamen intrakanal diketahui memiliki aktivitas antibakteri, namun aktivitasnya
terhadap bakteri tersebut masih terbatas. Upaya yang dapat dilakukan untuk
meningkatkan aktivitas antibakteri kalsium hidroksida adalah dengan
mengombinasikan dengan bahan alami yang memiliki aktivitas antibakteri. Daun
kecapi (Sandoricum koetjape Merr.) mengandung senyawa metabolit sekunder
seperti flavonoid, saponin, alkaloid, fenolik, dan triterpenoid yang mampu
menghambat pertumbuhan bakteri.

Penelitian ini merupakan penelitian eksperimental dengan desain post-test only
control group design. Sampel dibagi menjadi lima kelompok, yaitu kombinasi
kalsium hidroksida dan gel ekstrak daun kecapi dengan konsentrasi 10%, 20%,
30%, dan 40%, serta kelompok kontrol positif berupa kalsium hidroksida dan basis
gel. Uji aktivitas antibakteri dilakukan dengan metode difusi menggunakan media
Mueller Hinton Agar dan diinkubasi selama 24 jam pada suhu 37°C. Parameter
yang diamati adalah diameter zona hambat. Data dianalisis menggunakan uji
Shapiro-Wilk, dilanjutkan dengan uji Kruskal-Wallis dan uji Post Hoc Mann-
Whitney. Hasil penelitian menunjukkan bahwa seluruh kelompok perlakuan
memiliki perbedaan aktivitas antibakteri terhadap Enterococcus faecalis. Rata-rata
diameter zona hambat meningkat seiring dengan kenaikan konsentrasi ekstrak,
yaitu pada kelompok kontrol diperoleh rata-rata diameter zona hambat sebesar 1,73
mm (kategori lemah). Konsentrasi 10% diperoleh rata-rata diameter 2,23 mm
(kategori lemah). Konsentrasi 20% diperoleh rata-rata diameter 2,83 mm (kategori
lemah). Konsentrasi 30% diperoleh rata-rata diameter 3,10 mm dan konsentrasi
40% diperoleh rata-rata 3,73 mm (kategori lemah) dan merupakan zona hambat
terbesar. Analisis statistik menunjukkan adanya perbedaan yang bermakna antara
kelompok kontrol dan kelompok konsentrasi 40%. Berdasarkan hasil tersebut,
dapat disimpulkan bahwa kombinasi kalsium hidroksida dan gel ekstrak daun
kecapi (Sandoricum koetjape Merr.) menunjukkan perbedaan aktivitas antibakteri
terhadap pertumbuhan bakteri Enterococcus faecalis.
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SUMMARY

DIFFERENCES IN THE ANTIBACTERIAL ACTIVITY OF A
COMBINATION OF CALCIUM HYDROXIDE AND SANTOL
LEAF EXTRACT GEL (Sandoricum koetjape Merr.)
AGAINST THE GROWTH Enterococcus faecalis

Dental caries is classified as a progressive disease with an ability to destroy
the tooth’s hard tissues, eventually reaching the pulp and developing into pulp
necrosis. For this condition, a root canal treatment is needed, and the success largely
depends on the elimination of Enferococcus faecalis microorganisms, a resistant
bacterium associated with treatment failure. Calcium hydroxide is frequently used
as an intracanal medicament and largely known to exhibit antibacterial properties;
however, the effectiveness against this bacterium remains limited. An approach can
be applied to enhance its antibacterial activity by combining it with natural agents
that possess antimicrobial properties. In this matter, santol leaves (Sandoricum
koetjape Merr.) contain various secondary metabolites, including flavonoids,
saponins, alkaloids, phenolics, and triterpenoids, all of which have been reported to
inhibit bacterial growth.

This study employed an experimental design with a post-test only control group
approach. The samples were divided into five groups: combinations of calcium
hydroxide and santol leaf extract gel at 10%, 20%, 30%, and 40% concentrations,
as well as a positive control group consisting of calcium hydroxide and gel base.
The antibacterial activity was evaluated using the agar diffusion method on Mueller
Hinton Agar, then it was incubated for 24 hours at 37°C. The observed parameter
was the diameter of the inhibition zone. The data was analyzed using the Shapiro-
Wilk test, and the Kruskal-Wallis test after, then a post hoc Mann-Whitney analysis.
The results demonstrated that all treatment groups exhibited differences in the
antibacterial activity against Enterococcus faecalis. The mean inhibition zone
diameter was noticed to increase with higher extract concentrations. The control
group showed a mean inhibition zone of 1.73 mm (weak category). The 10%
concentration yielded a mean diameter of 2.23 mm (weak), 20% produced 2.83 mm
(weak), 30% resulted in 3.10 mm, and 40% achieved 3.73 mm (weak), representing
the highest inhibitory effect. The statistical analysis indicated a significant
difference between the control group and the 40% concentration group. Based on
the results, it can be drawn that the combination of calcium hydroxide and santol
leaf extract gel (Sandoricum koetjape Merr.) demonstrates varying antibacterial
activity against the growth of Enterococcus faecalis.
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ABSTRAK

PERBEDAAN AKTIVITAS ANTIBAKTERI KOMBINASI KALSIUM
HIDROKSIDA DAN GEL EKSTRAK DAUN KECAPI (Sandoricum koetjape
Merr.) TERHADAP PERTUMBUHAN
BAKTERI Enterococcus faecalis

Verdanisa Salsabila, Isyana Erlita, Beta Widya Oktiani, M. Yanuar Ichrom
Nahzi, Teguh Hadianto

Latar Belakang: Kalsium hidroksida sering digunakan sebagai medikamen
intrakanal karena memiliki sifat antibakteri. Namun, bahan ini belum mampu
menghambat pertumbuhan Enterococcus faecalis secara optimal karena bakteri
tersebut dapat bertahan dalam kondisi basa. Hal ini menunjukkan bahwa diperlukan
penambahan bahan lain untuk meningkatkan aktivitas kalsium hidroksida sebagai
medikamen intrakanal, salah satunya dengan mengombinasikannya dengan bahan
alami. Daun kecapi (Sandoricum koetjape Merr.) diketahui mengandung senyawa
aktif seperti flavonoid, saponin, alkaloid, fenolik, dan triterpenoid yang berpotensi
sebagai antibakteri. Tujuan: Untuk mengetahui perbedaan aktivitas antibakteri
kombinasi kalsium hidroksida dan gel ekstrak daun kecapi terhadap pertumbuhan
Enterococcus faecalis. Metode: Penelitian ini merupakan penelitian eksperimental
dengan desain post-test only control group design. Sampel dibagi menjadi lima
kelompok, yaitu kelompok kontrol berupa kalsium hidroksida dan basis gel, serta
kelompok perlakuan berupa kombinasi kalsium hidroksida dan gel ekstrak daun
kecapi dengan konsentrasi 10%, 20%, 30%, dan 40%. Uji aktivitas antibakteri
dilakukan dengan metode difusi pada media Mueller Hinton Agar. Diameter zona
hambat diukur sebagai indikator aktivitas antibakteri. Data yang diperoleh
dianalisis menggunakan uji Shapiro-Wilk, dilanjutkan dengan uji Kruskal-Wallis
dan uji Post Hoc Mann-Whitney. Hasil: Seluruh kelompok perlakuan menunjukkan
adanya perbedaan zona hambat terhadap pertumbuhan Enterococcus faecalis. Rata-
rata diameter zona hambat pada kelompok kontrol sebesar 1,73 mm (lemah),
konsentrasi 10% sebesar 2,23 mm (lemah), konsentrasi 20% sebesar 2,83 mm
(lemah), konsentrasi 30% sebesar 3,10 mm (lemah), dan konsentrasi 40% sebesar
3,73 mm (lemah) sebagai nilai tertinggi. Kesimpulan: Kombinasi kalsium
hidroksida dan gel ekstrak daun kecapi (Sandoricum koetjape Merr.) memiliki
perbedaan aktivitas antibakteri terhadap pertumbuhan Enterococcus faecalis
berdasarkan konsentrasi.

Kata kunci: kalsium hidroksida, ekstrak daun kecapi, Enterococcus faecalis,
aktivitas antibakteri, medikamen intrakanal



ABSTRACT

DIFFERENCES IN THE ANTIBACTERIAL ACTIVITY OF A
COMBINATION OF CALCIUM HYDROXIDE AND SANTOL
LEAF EXTRACT GEL (Sandoricum koetjape Merr.)
AGAINST THE GROWTH Enterococcus faecalis

Verdanisa Salsabila, Isyana Erlita, Beta Widya Oktiani, M. Yanuar Ichrom
Nahzi, Teguh Hadianto

Background: Calcium hydroxide contains antibacterial properties and has been
largely used as an intracanal medicament. However, it has suboptimal ability to
inhibit Enterococcus faecalis as this bacterium is known for its survival in alkaline
environments. This limitation suggests the need for additional agents to enhance the
antibacterial efficacy, including the use of natural compounds. In this context,
santol leaves (Sandoricum koetjape Merr.) contain bioactive compounds such as
flavonoids, saponins, alkaloids, phenolics, and triterpenoids, all of which exhibit
the potential antibacterial activity. Objective: To evaluate differences in the
antibacterial activity of a calcium hydroxide—santol leaf extract combination against
Enterococcus faecalis. Methods: This study employed an experimental design
using a post-test only control group approach. The samples were divided into five
groups: a control group consisting of calcium hydroxide with gel base, and four
treatment groups comprising the combinations of calcium hydroxide and santol leaf
extract gel at 10%, 20%, 30%, and 40% concentrations. The antibacterial activity
was assessed using the agar diffusion method on Mueller Hinton Agar. The
diameter of the inhibition zone was measured as an indicator of the antibacterial
activity. The data was analyzed using the Shapiro-Wilk test, and the Kruskal-Wallis
test after, then a post hoc Mann-Whitney analysis. Results: All treatment groups
demonstrated differences in inhibition zones against Enterococcus faecalis. The
mean inhibition zone diameter in the control group was 1.73 mm (weak). The 10%
concentration showed 2.23 mm (weak), 20% showed 2.83 mm (weak), 30% showed
3.10 mm (weak), and 40% showed 3.73 mm (weak), representing the highest value.
Conclusion: The combination of calcium hydroxide and santol leaf extract gel
(Sandoricum koetjape Merr.) exhibits differences in antibacterial activity against
the growth of Enterococcus faecalis which depends on the concentration used.

Keywords: calcium hydroxide, santol leaf extract, Enterococcus faecalis,
antibacterial activity, intracanal medicament
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