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RINGKASAN 

 

 

Efektivitas Antibakteri Kitosan Sisik Ikan Haruan (Channa striata) terhadap 

Pertumbuhan Bakteri Enterococcus faecalis (Studi In Vitro Konsentrasi 

1,25%, 1,5%, 2,5%, dan 5%) 

 

Kegagalan perawatan saluran akar sering disebabkan oleh persistensi bakteri, 

terutama Enterococcus faecalis, yang banyak ditemukan pada infeksi pasca 

perawatan. Natrium hipoklorit (NaOCl) 2,5% sebagai gold standard efektif 

mengeliminasi bakteri, namun berpotensi menimbulkan efek sitotoksik. Diperlukan 

bahan alternatif yang lebih biokompatibel. Kitosan sisik ikan haruan (Channa 

striata) merupakan biopolimer alami yang memiliki sifat biokompatibel, tidak 

toksik, dan aktivitas antibakteri yang dimilikinya melalui interaksi dengan dinding 

sel bakteri, sehingga dapat dikembangkan sebagai alternatif bahan irigasi saluran 

akar dalam menghambat pertumbuhan Enterococcus faecalis. 

Metode yang digunakan dalam penelitian ini adalah true experimental dengan 

posttest only with control group design menggunakan 4 kelompok perlakuan, 

kelompok kontrol positif, dan kontrol negatif dengan 3 pengulangan. Kelompok 

perlakuan tersebut yaitu kitosan sisik ikan haruan (Channa Striata) konsentrasi 

1,25%, 1,5%, 2,5%, dan 5%, natrium hipoklorit (NaOCl) 2,5% sebagai kontrol 

positif, dan aquadest sebagai kontrol negatif. Perhitungan absorbansi menggunakan 

alat Spektofotometis 722 UV-Vis untuk Kadar Hambat Minimum (KHM) dan 

koloni bakteri Enterococcus faecalis dilihat secara visual menggunakan alat colony 

counter untuk Kadar Bunuh Minimum (KBM). Data KHM berdistribusi normal dan 

homogeny sehingga dilakukan uji One Way ANOVA dengan menggunakan uji Post 

Hoc Bonferroni dan didapatkan hasil signifikansi p<0.05 yang menunjukkan 

perbedaan bermakna antar perlakuan. Data KBM tidak berdistribusi normal dan 

tidak homogen sehingga dilakukan uji Kruskal-Wallis dengan menggunakan uji 

Post Hoc Mann Whitney U dan didapatkan signifikansi p<0.05 yang menunjukkan 

adanya perbedaan bermakna antar kelompok. Kesimpulan dari penelitian ini 

menunjukkan bahwa kitosan sisik ikan haruan (Channa striata) mampu 

menghambat pertumbuhan Enterococcus faecalis berdasarkan nilai KHM pada 

konsentrasi 2,5%, namun belum menunjukkan KBM hingga konsentrasi 5%, 

sehingga masih bersifat bakteriostatik. 
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SUMMARY 

Antibacterial Effectiveness of Haruan Fish Scale Chitosan (Channa striata) 

Against the Growth of Enterococcus faecalis (An In Vitro Study at 

Concentrations of 1.25%, 1.5%, 2.5%, and 5%) 

Root canal treatment failure is often associated with persistent bacterial 

infection, particularly Enterococcus faecalis, which is frequently detected in post-

treatment infections. Sodium hypochlorite (NaOCl) 2.5% is considered the gold 

standard irrigant due to its antibacterial effectiveness; however, it may cause 

cytotoxic effects on periapical tissues. Therefore, a more biocompatible alternative 

is needed. Chitosan derived from haruan fish scales (Channa striata) is a natural 

biopolymer with biocompatible, non-toxic, and antibacterial properties through its 

interaction with bacterial cell walls, making it a potential alternative root canal 

irrigant to inhibit E. faecalis growth. 

This study employed a true experimental design with a posttest-only control 

group design, consisting of four treatment groups, a positive control, and a negative 

control. The treatment groups included haruan fish scale chitosan at concentrations 

of 1.25%, 1.5%, 2.5%, and 5%; 2.5% NaOCl as the positive control; and distilled 

water as the negative control. Minimum Inhibitory Concentration (MIC) was 

determined using absorbance measurements with a Spectrophotometer 722 UV-

Vis, while Minimum Bactericidal Concentration (MBC) was assessed by visually 

counting bacterial colonies using a colony counter. MIC data were normally 

distributed and homogeneous, analyzed using One Way ANOVA followed by 

Bonferroni post hoc test (p < 0.05), indicating significant differences among 

groups. MBC data were not normally distributed and not homogeneous; therefore, 

Kruskal–Wallis test followed by Mann–Whitney U post hoc test was applied (p < 

0.05), also showing significant differences among groups. The results indicate that 

haruan fish scale chitosan (Channa striata) inhibits the growth of Enterococcus 

faecalis at a concentration of 2.5% based on MIC values; however, no MBC was 

observed up to 5%, indicating a bacteriostatic effect. 
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ABSTRAK 

 

 

Efektivitas Antibakteri Kitosan Sisik Ikan Haruan (Channa striata) terhadap 

Pertumbuhan Bakteri Enterococcus faecalis (Studi In Vitro Konsentrasi 

1,25%, 1,5%, 2,5%, dan 5%) 

 

Nur Annisa Zulfiani, Didit Aspriyanto, Fajar Kusuma Dwi Kurniawan, I 

Wayan Arya Krishnawan Firdaus, Norlaila Sarifah 

 

 

Latar Belakang: Kegagalan perawatan saluran akar sering disebabkan oleh 

persistensi bakteri, terutama Enterococcus faecalis. Natrium hipoklorit (NaOCl) 

2,5% sebagai gold standard efektif mengeliminasi bakteri, namun berpotensi 

menimbulkan efek sitotoksik. Oleh karena itu, diperlukan alternatif yang lebih 

biokompatibel. Kitosan sisik ikan haruan (Channa striata) merupakan biopolimer 

alami dengan aktivitas antibakteri yang berpotensi dikembangkan sebagai bahan 

irigasi saluran akar untuk menghambat pertumbuhan Enterococcus faecalis. 

Tujuan: Untuk menganalisis efektivitas antibakteri kitosan sisik ikan haruan 

(Channa striata) dengan konsentrasi 1,25%, 1,5%, 2,5%, dan 5% terhadap 

pertumbuhan bakteri Enterococcus faecalis. Metode: Jenis penelitian true 

experimental dengan desain posttest only with control group. Sampel dibagi 

menjadi 4 kelompok perlakuan dengan konsentrasi 1,25%, 1,5%, 2,5%, dan 5%, 

kontrol positif NaOCl 2,5%, dan kontrol negatif aquadest dengan 3 pengulangan. 

Uji Kadar Hambat Minimum (KHM) dilakukan dengan metode dilusi cair 

menggunakan spektrofotometer UV-Vis 722 untuk mengukur nilai absorbansi, 

sedangkan uji Kadar Bunuh Minimum (KBM) dilakukan dengan metode dilusi 

padat melalui perhitungan koloni menggunakan colony counter. Hasil: Data KHM 

berdistribusi normal dan homogen sehingga dianalisis menggunakan uji One Way 

ANOVA, sedangkan data KBM yang tidak berdistribusi normal dan tidak homogen 

dianalisis menggunakan uji Kruskal–Wallis. Hasil uji statistik KHM dan KBM 

menunjukkan terdapat perbedaan bermakna antar kelompok perlakuan. Hasil 

penelitian menunjukkan bahwa kitosan sisik ikan haruan mampu menghambat 

pertumbuhan bakteri pada konsentrasi 2,5% berdasarkan nilai KHM, namun belum 

menunjukkan KBM hingga konsentrasi 5%, sehingga bersifat bakteriostatik. 

 

Kata kunci: Kitosan Sisik Ikan Haruan, Channa Striata, Enterococcus faecalis, 

antibakteri. 
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ABSTRACT 

Antibacterial Effectiveness of Haruan Fish Scale Chitosan (Channa striata) 

Against the Growth of Enterococcus faecalis (An In Vitro Study at 

Concentrations of 1.25%, 1.5%, 2.5%, and 5%) 

Nur Annisa Zulfiani, Didit Aspriyanto, Fajar Kusuma Dwi Kurniawan, I 

Wayan Arya Krishnawan Firdaus, Norlaila Sarifah 

 

Background: Root canal treatment failure is often caused by persistent bacteria, 

particularly Enterococcus faecalis. Sodium hypochlorite (NaOCl) 2.5% is 

considered the gold standard irrigant due to its antibacterial effectiveness; 

however, it may cause cytotoxic effects. Therefore, a more biocompatible 

alternative is required. Chitosan derived from haruan fish scales (Channa striata) 

is a natural biopolymer with antibacterial activity that has potential to be developed 

as a root canal irrigant to inhibit E. faecalis growth. Objective: To analyze the 

antibacterial effectiveness of haruan fish scale chitosan (Channa striata) at 

concentrations of 1.25%, 1.5%, 2.5%, and 5% against the growth of Enterococcus 

faecalis. Methods: This study employed a true experimental design with a posttest-

only control group design. Samples were divided into four treatment groups 

(1.25%, 1.5%, 2.5%, and 5%), a positive control group (2.5% NaOCl), and a 

negative control group (distilled water), with three replications. The Minimum 

Inhibitory Concentration (MIC) was determined using the broth dilution method 

with a UV-Vis 722 spectrophotometer to measure absorbance values. The Minimum 

Bactericidal Concentration (MBC) was assessed using the agar dilution method by 

counting bacterial colonies with a colony counter. Results: MIC data were 

normally distributed and homogeneous and were analyzed using One Way ANOVA, 

while MBC data, which were not normally distributed and not homogeneous, were 

analyzed using the Kruskal–Wallis test. Statistical analysis of MIC and MBC 

showed significant differences among treatment groups (p < 0.05). Haruan fish 

scale chitosan inhibited bacterial growth at a concentration of 2.5% based on MIC 

values; however, no MBC was observed up to 5%, indicating a bacteriostatic effect. 

 

Keywords: haruan fish scale chitosan, Channa striata, Enterococcus faecalis, 

antibacterial. 
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