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RINGKASAN 

 

PENGARUH PERENDAMAN GIGI DESIDUI PADA LARUTAN 

KITOSAN SISIK IKAN HARUAN (Channa striata) KONSENTRASI 1,25%, 

2,5%, DAN 5% TERHADAP PELEPASAN ION KALSIUM 

 

Karies gigi merupakan masalah kesehatan gigi dan mulut yang paling banyak 

terjadi di Indonesia. Ada berbagai faktor terjadinya demineralisasi gigi, salah 

satunya adalah pH kritis gigi (pH di bawah 5,5) pada rongga mulut. Pada pH kritis 

gigi terjadi peningkatan ion H+ dan merusak ikatan kristal hidroksiapatit yang akan 

melepaskan mineral yang terkandung di dalamnya. Proses demineralisasi dapat 

dihambat dengan meningkatkan proses remineralisasi dan dapat dibantu dengan 

bahan-bahan dari alam (biomaterial), salah satunya yang banyak ditemukan di 

Kalimantan Selatan adalah kitosan sisik ikan haruan (Channa striata) yang 

memiliki potensi dapat menghambat proses demineralisasi dengan cara mengurangi 

kecepatan kelarutan hidroksiapatit dalam keadaan lingkungan yang asam. Kitosan 

sisik ikan haruan dengan konsentrasi 2,5% dan 5% pada derajat deasetilasi 85,25% 

terbukti mampu menghambat pelepasan kalsium (Ca) pada gigi permanen. 

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

mulai dilakukan seperti pada uji SEM menunjukkan gambaran permukaan enamel 

yang utuh dan terlihat adanya partikel -NH3
+ kitosan sisik ikan haruan (Channa 

striata). Penelitian mengenai pengaruh kitosan sisik ikan haruan (Channa striata) 

belum pernah dilakukan ke gigi desidui sehingga perlu dilakukan penelitian 

pengaruh kitosan sisik ikan haruan terhadap pelepasan kalsium pada gigi desidui. 

Penelitian ini menggunakan metode eksperimental murni dengan posttest-only 

with control group design menggunakan jumlah sampel 20 buah gigi insisivus 

desidui rahang atas manusia yang sudah diekstraksi yang dibagi dalam 4 kelompok 

perlakuan yaitu kontrol negatif, konsentrasi 1,25%, 2,5%, dan 5% dimana masing-

masing perlakuan yaitu gigi direndam pada larutan asam laktat dengan pH 5,2 

dengan pembacaan nilai pelepasan kalsium gigi yang terlepas menggunakan alat 

spektrofotometri UV-Vis. Hasil uji normalitas Shapiro-Wilk dan uji homogenitas 

Levene’s Test menunjukkan semua data tidak terdistribusi normal dan homogen. 

Uji hipostesis Kruskal Wallis yang dilakukan menunjukkan hasil bahwa hipotesis 

diterima. Hasil Post Hoc Mann-Whitney menunjukkan tidak adanya perbedaan 

bermakna antar kelompok perlakuan, namun terdapat perbedaan bermakna antara 

kelompok kontrol dengan perlakuan. Hasil penelitian ini menunjukkan rata-rata 

pelepasan kalsium pada kontrol negatif (2,276 ± 0,058), konsentrasi 1,25% (0,00 ± 

0,00 ppm), konsentrasi 2,5% (0,00 ±, dan konsentrasi 5%, (0,00 ± 0,00 ppm). Dapat 

disimpulkan bahwa larutan kitosan sisik ikan haruan (Channa striata) pada 

konsentrasi 1,25%, 2,5% dan 5% berpotensi sebagai biomaterial dalam 

menghambat demineralisasi. 
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SUMMARY 

 

EFFECT OF CHITOSAN IN HARUAN FISH SCALES (Channa striata)  

AT CONCENTRATIONS OF 1.25%, 2.5%, AND 5% SOLUTION ON 

DECIDOUS TOOTH CALCIUM ION RELEASE 

 

Dental caries is the most prevalent oral health issue in Indonesia. Various 

factors contribute to tooth demineralization, one of which is the critical pH of teeth 

(pH below 5.5) in the oral cavity. Critical pH leads to an increase in H+ ions, 

damaging the hydroxyapatite crystal bonds, resulting in the release of minerals. 

Demineralization can be inhibited by enhancing the remineralization process, aided 

by natural materials (biomaterials). One such biomaterial found in South 

Kalimantan is chitosan derived from the scales of Haruan fish (Channa striata), 

which has the potential to inhibit demineralization by reducing the solubility of 

hydroxyapatite in acidic environments. Chitosan from Haruan fish scales at 

concentrations of 2.5% and 5%, with a deacetylation degree of 85.25%, has proven 

effective in inhibiting calcium (Ca) release in permanent teeth. Research on the 

utilization of chitosan from Haruan fish scales has begun, as evidenced by SEM 

tests showing intact enamel surfaces with visible Haruan fish scale chitosan 

particles. However, no research has been conducted on the influence of Haruan fish 

scale chitosan on deciduous teeth, necessitating a study on its effects on calcium 

release in deciduous teeth. 

This experimental study employed a posttest-only with control group design, 

utilizing 20 extracted human upper deciduous incisors divided into four treatment 

groups: negative control, 1.25% concentration, 2.5%, and 5%. Each treatment 

involved immersing the teeth in a lactic acid solution with a pH of 5.2, and calcium 

release values were measured using UV-Vis spectrophotometry. The Shapiro-Wilk 

normality test and Levene’s Test for homogeneity indicated that all data were not 

normally distributed and not homogeneous. The Kruskal Wallis hypothesis test 

showed that the hypothesis was accepted. Post Hoc Mann-Whitney results indicated 

no significant differences among treatment groups, but there was a significant 

difference between the control group and the treatment groups. The study results 

revealed mean calcium release values for the negative control (2.276 ± 0.058), 

1.25% concentration (0.00 ± 0.00 ppm), 2.5% concentration (0.00 ± 0.00 ppm), and 

5% concentration (0.00 ± 0.00 ppm). In conclusion, Haruan fish scale chitosan 

solutions at concentrations of 1.25%, 2.5%, and 5% show potential as biomaterials 

in inhibiting demineralization. 
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ABSTRAK  

 

PENGARUH PERENDAMAN GIGI DESIDUI PADA LARUTAN 

KITOSAN SISIK IKAN HARUAN (Channa striata) KONSENTRASI 1,25%, 

2,5%, DAN 5% TERHADAP PELEPASAN ION KALSIUM 

 

Noval Ihza Maulana, Didit Aspriyanto, Deby Kania Tri Putri 

 

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

sebagai bahan antibakteri juga dapat digunakan untuk menjaga struktur gigi melalui 

proses penurunan laju kelarutan hidroksiapatit atau mencegah demineralisasi gigi 

dalam kondisi asam. Tujuan: Menganalisis pengaruh perendaman gigi desidui 

pada larutan kitosan dari sisik ikan haruan (Channa striata) dengan konsentrasi 

1,25%, 2,5%, dan 5% terhadap pelepasan ion kalsium. Metode: Penelitian 

eksperimental murni dengan desain post-test only with control group, terdiri dari 4 

kelompok perlakuan, yaitu kontrol negatif, konsentrasi 1,25%, 2,5%, dan 5%, di 

mana setiap perlakuan setelah gigi direndam dalam larutan asam laktat dengan pH 

5,2. Pengukuran kadar pelepasan kalsium gigi desidui menggunakan 

spektrofotometri UV-Vis. Hasil: Hasil uji Kruskal Wallis yang dilakukan 

menunjukkan nilai Asymp. Sig = 0.00 < 0,05 yang berarti hipotesis diterima atau 

berarti terdapat pengaruh perendaman gigi desidui pada larutan kitosan sisik ikan 

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

pelepasan kalsium. Hasil Post Hoc Mann-Whitney menunjukkan tidak adanya 

perbedaan bermakna antar kelompok perlakuan, namun terdapat perbedaan 

bermakna antara kelompok kontrol dengan semua kelompok perlakuan. 

Kesimpulan: Kitosan dari sisik ikan haruan (Channa striata) dengan konsentrasi 

1,25%, 2,5%, dan 5% mampu menghambat pelepasan kalsium pada gigi desidui 

dan memiliki potensi sebagai biomaterial dalam menghambat demineralisasi.  

 

Kata kunci : Karies, Demineralisasi, Kitosan, Haruan, Kalsium 
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ABSTRACT 

 

EFFECT OF CHITOSAN IN HARUAN FISH SCALES (Channa striata)  

AT CONCENTRATIONS OF 1.25%, 2.5%, AND 5% SOLUTION ON 

DECIDOUS TOOTH CALCIUM ION RELEASE 

 

Noval Ihza Maulana, Didit Aspriyanto, Deby Kania Tri Putri 

 

Background: The chitosan solution derived from Haruan fish scales (Channa 

striata) is not only recognized for its antibacterial properties but can also be 

utilized to maintain the tooth structure by reducing the rate of hydroxyapatite 

solubility or preventing tooth demineralization under acidic conditions. Objective: 

To analyze the effect of immersing deciduous teeth in chitosan solution from haruan 

fish scales (Channa striata) at concentrations of 1.25%, 2.5%, and 5% on calcium 

ion release.. Methods: This is a pure experimental study with a post-test only design 

involving a control group. It comprises four treatment groups: negative control, 

1.25% concentration, 2.5%, and 5%. In each treatment, the teeth were immersed in 

a lactic acid solution with a pH of 5.2. The measurement of calcium ion release in 

deciduous teeth was conducted using UV-Vis spectrophotometry. Results: The 

Kruskal-Wallis test results showed a significance value of Asymp. Sig = 0.00 < 

0.05, indicating that the hypothesis is accepted. This means that there is an effect 

of immersing deciduous teeth in chitosan solution from Haruan fish scales (Channa 

striata) with concentrations of 1.25%, 2.5%, and 5% on calcium release. The Post 

Hoc Mann-Whitney test revealed no significant differences among treatment 

groups, but there was a significant difference between the control group and all 

other treatment groups. Conclusion: Chitosan derived from Haruan fish scales 

(Channa striata) at concentrations of 1.25%, 2.5%, and 5% is capable of inhibiting 

calcium release in deciduous teeth and has the potential to serve as a biomaterial 

in preventing demineralization. 

 

 

Keywords :  Caries, Demineralization, Chitosan, Haruan (Channa striata), 

Calcium 
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