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RINGKASAN

DAYA ANTIBAKTERI GEL KOMBINASI KITOSAN IKAN
HARUAN DAN DAUN TABAT BARITO TERHADAP
PERTUMBUHAN PREVOTELLA INTERMEDIA

Periodontitis merupakan penyakit inflamasi kronis pada jaringan
pendukung gigi yang disebabkan oleh akumulasi plak biofilm. Bakteri dominan
yang sering ditemukan pada lesi periodontitis aktif adalah Prevotella intermedia,
sebuah bakteri anaerob gram-negatif yang berkontribusi dalam kerusakan jaringan
periodontal. Perawatan standar yang sering digunakan adalah pemberian antibiotik
topikal seperti metronidazol gel 0,75%. Namun, penggunaan metronidazol secara
terus-menerus memiliki kelemahan, seperti risiko resistensi bakteri (multidrug-
resistance) dan efek samping berupa rasa tidak nyaman pada pasien. Penelitian di
bidang kedokteran gigi terus mengembangkan bahan alam sebagai agen antibakteri
alternatif, salah satunya adalah kitosan sisik ikan haruan (Channa striata) yang
memiliki aktivitas antimikroba kuat melalui muatan polikationik gugus aminanya.
Meski demikian, kitosan memiliki aktivitas antioksidan yang rendah. Oleh karena
itu, diperlukan kombinasi dengan bahan alam lain seperti ekstrak daun tabat barito
(Ficus deltoidea Jack) yang kaya akan senyawa metabolit sekunder (flavonoid,
alkaloid, steroid, dan fenolik) guna menghasilkan efek antibakteri dan antioksidan
yang sinergis.

Penelitian ini menggunakan metode true experimental dengan posttest-only
control group design secara in vitro. Sampel bakteri Prevotella intermedia dibagi
menjadi 4 kelompok perlakuan dengan 6 kali pengulangan per kelompok.
Kelompok perlakuan terdiri dari gel kombinasi kitosan sisik ikan haruan 20%
dengan ekstrak daun tabat barito konsentrasi 10% (formulasi I), konsentrasi 15%
(formulasi II), konsentrasi 20% (formulasi III), serta metronidazol gel 0,75%
sebagai kontrol positif. Pengujian aktivitas antibakteri dilakukan menggunakan
metode difusi sumuran pada media Mueller Hinton Agar (MHA). Sampel
diinkubasi selama 24 jam pada suhu 37°C. Daya antibakteri diukur berdasarkan
diameter zona hambat bening yang terbentuk di sekitar sumuran menggunakan
kaliper digital (mm). Hasil penelitian menunjukkan bahwa seluruh formulasi gel
kombinasi mampu menghambat pertumbuhan bakteri Prevotella intermedia
dengan kategori kuat. Rerata diameter zona hambat pada formulasi I sebesar 15,78
mm, formulasi II sebesar 18,11 mm, formulasi III sebesar 17,76 mm, dan kontrol
positif sebesar 16,43 mm. Hasil uji statistik One-Way Analysis of Variance
(ANOVA) menunjukkan nilai p=0,450 (p>0,05), dan uji lanjut Post Hoc Games-
Howell mengonfirmasi bahwa tidak terdapat perbedaan rata-rata diameter zona
hambat yang bermakna secara statistik antar kelompok formulasi gel kombinasi
maupun jika dibandingkan dengan kontrol positif. Kesimpulan dari penelitian ini
adalah kombinasi gel kitosan sisik ikan haruan dan daun tabat barito terbukti
memiliki efektivitas antibakteri yang setara dengan standar emas (metronidazol gel
0,75%) terhadap Prevotella intermedia.
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SUMMARY

ANTIBACTERIAL ACTIVITY OF HARUAN FISH SCALE
CHITOSAN AND TABAT BARITO LEAF COMBINATION GEL
AGAINST THE GROWTH OF PREVOTELLA INTERMEDIA

Periodontitis is a chronic inflammatory disease of the tooth-supporting
tissues caused by the accumulation of plaque biofilm. The dominant bacterium often
found in active periodontitis lesions is Prevotella intermedia, an anaerobic gram-
negative bacterium that contributes to periodontal tissue destruction. The standard
treatment frequently used is the administration of topical antibiotics such as 0.75%
metronidazole gel. However, continuous use of metronidazole has drawbacks, such
as the risk of bacterial resistance (multidrug-resistance) and side effects causing
patient discomfort. Dental research continues to develop natural materials as
alternative antibacterial agents, one of which is haruan fish scale chitosan (Channa
striata) which has strong antimicrobial activity through the polycationic charge of
its amino groups. Nevertheless, chitosan has low antioxidant activity. Therefore, a
combination with other natural ingredients such as tabat barito leaf extract (Ficus
deltoidea Jack), which is rich in secondary metabolites (flavonoids, alkaloids,
steroids, and phenolics), is needed to produce a synergistic antibacterial and
antioxidant effect.

This study used a true experimental in vitro method with a posttest-only
control group design. The Prevotella intermedia samples were divided into 4
treatment groups with 6 replications per group. The treatment groups consisted of
a combination gel of 20% haruan fish scale chitosan with tabat barito leaf extract
at a concentration of 10% (Formulation 1), 15% (Formulation II), 20%
(Formulation III), and 0.75% metronidazole gel as a positive control. The
antibacterial activity test was conducted using the well diffusion method on Mueller
Hinton Agar (MHA) media. Samples were incubated for 24 hours at 37°C.
Antibacterial activity was measured based on the diameter of the clear inhibition
zone formed around the well using a digital caliper (mm). The results showed that
all combination gel formulations were able to inhibit the growth of Prevotella
intermedia within the strong category. The mean inhibition zone diameter for
Formulation I was 15.78 mm, Formulation Il was 18.11 mm, Formulation Il was
17.76 mm, and the positive control was 16.43 mm. The One-Way Analysis of
Variance (ANOVA) statistical test showed a p-value of 0.450 (p>0.05), and the Post
Hoc Games-Howell test confirmed that there was no statistically significant
difference in the mean inhibition zone diameters among the combination gel
formulation groups or when compared to the positive control. The conclusion of
this study is that the combination gel of haruan fish scale chitosan and tabat barito
leafis proven to have an antibacterial effectiveness equivalent to the gold standard
(0.75% metronidazole gel) against Prevotella intermedia.
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ABSTRAK

DAYA ANTIBAKTERI GEL KOMBINASI KITOSAN IKAN
HARUAN DAN DAUN TABAT BARITO TERHADAP
PERTUMBUHAN PREVOTELLA INTERMEDIA

M.Adi Setiawan, Deby Kania Tri Putri, Norlaila Sarifah

Latar Belakang: Periodontitis adalah penyakit peradangan jaringan periodontal
yang dipicu oleh bakteri biofilm gram-negatif seperti Prevotella intermedia.
Pengobatan standar menggunakan metronidazol gel memiliki efek samping dan
risiko resistensi bakteri. Kitosan sisik ikan haruan (Channa striata) dapat digunakan
sebagai agen antibakteri alami, namun aktivitas antioksidannya rendah. Kombinasi
kitosan dengan ekstrak daun tabat barito (Ficus deltoidea Jack) yang kaya metabolit
sekunder diharapkan dapat menghasilkan efek antibakteri yang sinergis dan aman.
Tujuan: Menganalisis daya antibakteri kombinasi gel kitosan sisik ikan haruan
20% dengan ekstrak daun tabat barito konsentrasi 10%, 15%, dan 20% terhadap
pertumbuhan bakteri Prevotella intermedia. Metode: Penelitian ini menggunakan
metode true experimental dengan posttest-only control group design secara in vitro.
Sampel dibagi menjadi 4 kelompok perlakuan: formulasi I (kitosan 20% dan ektrak
tabat barito 10%), formulasi II (kitosan 20% dan ektrak tabat barito 15%), formulasi
IIT (kitosan 20% dan ektrak tabat barito 20%), dan kontrol positif (metronidazol gel
0,75%). Pengujian antibakteri menggunakan metode difusi sumuran pada media
MHA, diinkubasi pada suhu 37°C selama 24 jam. Zona hambat diukur
menggunakan kaliper digital (mm). Hasil: Rerata diameter zona hambat pada
formulasi I adalah 15,78 mm; formulasi II 18,11 mm; formulasi III 17,76 mm; dan
kontrol positif 16,43 mm. Hasil uji One Way ANOVA dan Post Hoc Games-Howell
menunjukkan tidak terdapat perbedaan yang bermakna (p>0,05) antara kelompok
gel kombinasi dengan kontrol positif. Kesimpulan: Kombinasi gel kitosan sisik
ikan haruan 20% dan ekstrak daun tabat barito (10%, 15%, 20%) mampu
menghambat pertumbuhan bakteri Prevotella intermedia dengan kategori kuat serta
memiliki efektivitas yang setara dengan metronidazol gel 0,75%.

Kata kunci: periodontitis, antibakteri, Prevotella intermedia, kitosan ikan haruan,
daun tabat barito.
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ABSTRACT

ANTIBACTERIAL ACTIVITY OF HARUAN FISH SCALE CHITOSAN AND
TABAT BARITO LEAF COMBINATION GEL AGAINST THE GROWTH OF
PREVOTELLA INTERMEDIA

M.Adi Setiawan, Deby Kania Tri Putri, Norlaila Sarifah, Beta Widya
Oktiani, Aulia azizah

Background: Periodontitis is an inflammatory disease of periodontal tissues
triggered by gram-negative biofilm bacteria such as Prevotella intermedia.
Standard treatment using metronidazole gel has side effects and the risk of bacterial
resistance. Haruan fish scale chitosan (Channa striata) can be used as a natural
antibacterial agent, but its antioxidant activity is low. The combination of chitosan
with tabat barito leaf extract (Ficus deltoidea Jack) which is rich in secondary
metabolites is expected to produce a synergistic and safe antibacterial effect.
Objective: To analyze the antibacterial activity of the combination gel of 20%
haruan fish scale chitosan with tabat barito leaf extract at concentrations of 10%,
15%, and 20% against the growth of Prevotella intermedia. Methods: This study
used an in vitro true experimental method with a posttest-only control group design.
Samples were divided into 4 treatment groups: Formulation I (20% chitosan and
10% tabat barito), Formulation II (20% chitosan and 15% tabat barito),
Formulation Il (20% chitosan and 20% tabat barito), and a positive control
(0.75% metronidazole gel). Antibacterial testing used the well diffusion method on
MHA media, incubated at 37°C for 24 hours. The inhibition zone was measured
using a digital caliper (mm). Results: The mean inhibition zone diameter in
Formulation [ was 15.78 mm,; Formulation Il was 18.11 mm,; Formulation I1I was
17.76 mm, and the positive control was 16.43 mm. The One Way ANOVA and Post
Hoc Games-Howell test results showed no significant difference (p>0.05) between
the combination gel groups and the positive control. Conclusion: The combination
gel of 20% haruan fish scale chitosan and tabat barito leaf extract (10%, 15%,
20%) was able to inhibit the growth of Prevotella intermedia with a strong category
and had an effectiveness equivalent to 0.75% metronidazole gel.

Keywords: periodontitis, antibacterial, Prevotella intermedia, haruan fish
chitosan, tabat barito leaf.
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