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PENGARUH PERENDAMAN GIGI PADA KITOSAN SISIK IKAN 

HARUAN (Channa striata) TERHADAP PELEPASAN FOSFAT 

Karies atau gigi berlubang merupakan masalah utama kesehatan gigi dan mulut. 

Data Riset Kesehatan Dasar (Riskesdas) tahun 2018 menyebutkan angka kejadian 

karies di Indonesia sebesar 45,3% dan di Kalimantan Selatan mencapai 46,9%. 

Karies merupakan manifestasi patologis jaringan mineral gigi yang terlarut oleh 

asam organik. Asam organik ini adalah produk hasil fermentasi karbohidrat dalam 

bentuk ion hidrogen (H+). Ion H+ ini akan mengikat fosfat inorganik (PO 3-) pada 

ikatan hidroksiapatit Ca10(PO4)6(OH)2 membentuk asam fosfat (H3PO4), dihidrogen 

fosfat (H2PO4
-), dan hidrogen fosfat (HPO 2-). Fosfat inorganik yang telah berikatan 

dengan ion H+ tidak dapat berkontribusi terhadap keseimbangan hidroksiapatit 

normal sehingga menyebabkan kristal hidroksiapatit larut. Larutnya hidroksiapatit 

ini dikenal dengan demineralisasi gigi. Berbagai penelitian telah dilakukan untuk 

mencegah terjadinya demineralisasi enamel gigi. Studi terbaru di bidang biomedik 

khususnya kedokteran gigi telah banyak dikembangkan biomaterial yang berpotensi 

menghambat demineralisasi gigi seperti kitosan. Kitosan dapat disintesis dari 

berbagai macam organisme termasuk pada sel-sel dibawah lapisan dermis sisik ikan 

haruan (Channa striata). Penelitian dalam memanfaatkan kitosan sisik ikan haruan 

(Channa striata) sudah mulai dilakukan seperti pada uji SEM dengan perbesaran 

500x dan 2000x pada struktur enamel gigi menunjukkan gambaran permukaan 

enamel yang utuh dan terlihat adanya partikel kitosan sisik ikan haruan (Channa 

striata) yang membentuk lapisan tipis di permukaan gigi. Kitosan sisik ikan haruan 

(Channa striata) konsentrasi 2,5% dan 5% terbukti mampu menahan pelepasan 

kalsium (Ca) dengan kadar pelepasan <0,001 ppm pada enamel gigi. 

Penelitian ini menggunakan metode true experimental dengan posttest-only 

with control group design menggunakan sampel 15 gigi premolar rahang atas yang 

sudah diekstraksi yang kemudian dibagi menjadi 3 kelompok, yaitu kelompok 

kontrol negatif, kelompok 2,5%, dan kelompok 5%. Semua kelompok direndam 

dalam larutan asam laktat pH 5,2. Hasil uji normalitas Shapiro-Wilk dan uji 

homogenitas Levene’s Test menunjukkan semua data terdistribusi normal dan 

homogen. Hasil uji One Way Analysis of Variance (ANOVA) menunjukkan 

hipotesis diterima atau terdapat pengaruh perendaman gigi pada larutan kitosan 

sisik ikan haruan (Channa striata). Hasil penelitian ini menunjukkan terjadi 

penurunan kadar fosfat yang terlepas setelah dilakukan perendaman menggunakan 

kitosan sisik ikan haruan (Channa striata) dengan rerata fosfat yang terlepas pada 

kontrol negatif (7,315 ± 0,786), konsentrasi 2,5% (6,240 ± 0,448), dan konsentrasi 

5% (4,550 ± 0,318). Semakin tinggi konsentrasi kitosan sisik ikan haruan (Channa 

striata) yang digunakan maka semakin rendah kadar fosfat yang terlepas pada gigi. 

Kesimpulan dari penelitian ini kitosan sisik ikan haruan (Channa striata) 

konsentrasi 2,5% dan 5% mampu menghambat pelepasan fosfat pada gigi dan 

berpotensi sebagai biomaterial alternatif dalam menghambat demineralisasi gigi.
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EFFECT OF CHITOSAN IN HARUAN FISH SCALES 

(Channa striata) SOLUTION ON TOOTH PHOSPHATE 

RELEASE 

Caries or cavities are a major dental and oral health problem. Based on 2018 

RISKESDAS data, stated that the incidence of caries in Indonesia was 45.3% and 

in South Kalimantan it reached 46.9%. Caries is a pathological manifestation of 

tooth mineral tissue dissolved by organic acids. This organic acid is a product of 

carbohydrate fermentation in the form of hydrogen ions (H+). This H+ ion will bind 

inorganic phosphate (PO4
3-) to the Ca10(PO4)6(OH)2 hydroxyapatite bond to form 

phosphoric acid (H3PO4), dihydrogen phosphate (H2PO4 ), and hydrogen 

phosphate (HPO4
2-). Inorganic phosphates that have been bound with H+ ions 

cannot contribute to the normal hydroxyapatite balance, causing the 

hydroxyapatite crystals to dissolve. This dissolution of hydroxyapatite is known as 

tooth demineralization. Various studies have been conducted to prevent 

demineralization of tooth enamel. Recent studies in the biomedical field, especially 

dentistry, have developed many biomaterials that have the potential to inhibit tooth 

demineralization, such as chitosan. Chitosan can be synthesized from various 

organisms including cells under the dermis layer of the haruan fish (Channa 

striata) scales. Research on utilizing chitosan from haruan (Channa striata) fish 

scales has begun, as in the SEM test with 500x and 2000x magnification on the 

tooth enamel structure showing an intact enamel surface and visible chitosan 

particles from haruan (Channa striata) fish scales which form a thin layer on the 

tooth enamel. tooth surface. Haruan fish scale chitosan (Channa striata) 

concentrations of 2.5% and 5% were proven to be able to restrain the release of 

calcium (Ca) with a release level of <0.001 ppm on tooth enamel. 

This study used a true experimental method with a posttest-only with control 

group design using a sample of 15 maxillary premolars that had been extracted 

which were then divided into 3 groups, namely the negative control group, the 2.5% 

group, and the 5% group. All groups were immersed in lactic acid solution pH 5.2. 

The results of the Shapiro-Wilk normality test and the Levene's test of homogeneity 

showed that all data were normally distributed and homogeneous. The results of 

the One Way Analysis of Variance (ANOVA) parametric analysis test showed that 

there were significant differences in all groups. The results of this study showed a 

decrease in the levels of phosphate released after immersion using chitosan fish 

scales (Channa striata) with a mean of phosphate released in the negative control 

(7.315 ± 0.786), concentration of 2.5% (6.240 ± 0.448), and concentration of 5 % 

(4.550 ± 0.318). The higher the chitosan concentration of Haruan fish (Channa 

striata) scales used, the lower the phosphate level released on the teeth. The 

conclusion of this study was that chitosan from Haruan fish scales (Channa striata) 

concentrations of 2.5% and 5% were able to inhibit phosphate release on teeth and 

have the potential as alternative biomaterials in inhibiting tooth demineralization.
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Muhammad Hafly Fariz Asyraq, Deby Kania Tri Putri, Tri Nurrahman 

 

Latar Belakang: Larutan kitosan sisik ikan haruan (Channa striata) dapat 

digunakan untuk mempertahankan struktur enamel gigi dengan mengurangi laju 

kelarutan hidroksiapatit atau demineralisasi gigi dalam kondisi asam. Tujuan: 

Menganalisis pengaruh perendaman gigi pada larutan kitosan sisik ikan haruan 

(Channa striata) 2,5% dan 5% terhadap kadar pelepasan fosfat. Metode: Penelitian 

ini menggunakaan metode true experimental dengan posttest-only with control 

group design yang terdiri dari 3 kelompok perlakuan yaitu kontrol negatif, 

kelompok 2,5% dan kelompok 5%. Semua kelompok direndam dalam larutan asam 

laktat pH 5,2. Pengukuran kadar pelepasan fosfat menggunakan alat 

spektrofotometer uv-vis. Hasil: Hasil uji One Way Analysis of Variance (ANOVA) 

didapatkan nilai p = 0.00<0.05 yang menunjukkan hipotesis diterima atau terdapat 

pengaruh perendaman gigi pada larutan kitosan sisik ikan haruan (Channa striata) 

dengan konsentrasi 2,5% dan 5% terhadap pelepasan fosfat. Uji Pos Hoc Bonferroni 

menunjukkan adanya perbedaan bermakna pada semua kelompok, yaitu kelompok 

kontrol negatif dengan kelompok 2,5% dan 5%, kelompok 2,5% dengan kelompok 

5%. Kesimpulan: Kitosan sisik ikan haruan (Channa striata) konsentrasi 2,5% dan 

5% mampu menghambat pelepasan fosfat pada gigi dan berpotensi sebagai 

biomaterial alternatif dalam menghambat demineralisasi gigi. 
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EFFECT OF CHITOSAN IN HARUAN FISH SCALES (Channa striata) 

SOLUTION ON TOOTH PHOSPHATE RELEASE 

 

Muhammad Hafly Fariz Asyraq, Deby Kania Tri Putri, Tri Nurrahman 

 

Background: Chitosan solution from Haruan fish scales (Channa striata) can be 

used to maintain tooth enamel structure by reducing the rate of solubility of 

hydroxyapatite or tooth demineralization under acidic conditions. Objective: 

Analyze the effect of immersing teeth in chitosan solution of 2.5% and 5% Haruan 

fish scales (Channa striata) on levels of phosphate release. Method: This study used 

the true experimental method with a posttest-only control group design consisting 

of 3 treatment groups, namely the negative control, the 2.5% group and the 5% 

group. All groups were immersed in lactic acid solution pH 5.2. Measurement of 

phosphate release levels using a uv-vis spectrophotometer. Results: The results of 

the One Way Analysis of Variance (ANOVA) test obtained a value of p = 0.00 <0.05 

which indicated that the hypothesis was accepted or that there was an effect of 

soaking the teeth in chitosan solution of Haruan fish scales (Channa striata) with a 

concentration of 2.5% and 5% on phosphate release . The Bonferroni Post Hoc Test 

showed that there were significant differences in all groups, namely the negative 

control group with the 2.5% and 5% groups, the 2.5% group and the 5% group. 

Conclusion: Chitosan from Haruan fish scales (Channa striata) concentrations of 

2.5% and 5% are able to inhibit phosphate release on teeth and have the potential 

as alternative biomaterials in inhibiting tooth demineralization. 
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