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RINGKASAN 

 

 

PENGARUH PERENDAMAN GIGI PERMANEN PADA KITOSAN 

TULANG IKAN PAPUYU (Anabas testudineus) TERHADAP KADAR 

PELEPASAN KALSIUM DAN FOSFAT 

 

Penyakit gigi dan mulut merupakan penyakit yang paling banyak dikeluhkan 

oleh masyarakat Indonesia. Masalah gigi dan mulut yang paling umum terjadi pada 

masyarakat adalah karies. Data hasil Survei Kesehatan Indonesia (SKI) tahun 2023, 

prevalensi masalah gigi dan mulut pada kejadian karies di Indonesia sebesar 43,6% 

dan di Kalimantan Selatan mencapai 43,9%. Karies merupakan kerusakan jaringan 

keras gigi yang disebabkan oleh aktivitas metabolisme bakteri pada plak. 

Metabolisme bakteri mengakibatkan pH rongga mulut turun menjadi kurang dari 

5,5 karena paparan asam dari makanan dan minuman dalam waktu lama yang 

menghasilkan produk asam organik. Asam organik akan berdifusi ke seluruh pori-

pori email dan dentin sehingga memicu pelarutan mineral. Mineral yang larut akibat 

demineralisasi gigi dapat dihambat melalui bahan dari alam seperti kitosan. Dalam 

bidang kedokteran gigi, kitosan dapat digunakan untuk menjaga struktur gigi 

dengan mengurangi kecepatan kelarutan hidroksiapatit dalam kondisi asam. 

Aktivitas ini diperantarai oleh gugus amina kitosan (-NH2) yang reaktif terhadap 

asam (H+) sehingga cepat meningkatkan pH dalam mulut. Tulang ikan papuyu 

dapat diubah menjadi kitosan. 

Penelitian ini menggunakan metode eksperimental murni dengan posttest-only 

with control group design menggunakan jumlah sampel 15 gigi premolar rahang 

atas dan bawah yang sudah diekstrasi yang kemudian dibagi menjadi 3 kelompok, 

yaitu kelompok kontrol negatif, kitosan 2,5% dan kitosan 5%. Semua kelompok 

direndam dalam larutan asam laktat pH 5,2, setelah itu dilakukan pembacaan nilai 

pelepasan kalsium dan fosfat melalui spektrofotometri UV-Vis. Pada kadar 

kalsium, hasil uji normalitas Shapiro-Wilk dan uji homogenitas Levene’s Test 

menunjukkan semua data tidak terdistribusi normal dan homogen. Uji hipotesis 

Kruskal Wallis menunjukkan hipotesis diterima. Hasil Post Hoc Mann-Whitney 

menunjukkan terdapat perbedaan bermakna antara kelompok kontrol dengan 

perlakuan. Hasil penelitian ini menunjukkan rata-rata pelepasan kalsium pada 

kontrol negatif (1,041 ± 0,145), konsentrasi 2,5% (0,745 ± 0,075), dan konsentrasi 

5% (0,784 ± 0,027). Pada kadar fosfat, hasil uji normalitas Shapiro-Wilk dan uji 

homogenitas Levene’s Test menunjukkan semua data terdistribusi normal dan 

homogen. Uji hipotesis One Way Analysis of Variances (ANOVA) menunjukkan 

hipotesis diterima. Hasil Post Hoc Bonferroni menunjukkan terdapat perbedaan 

bermakna antara kelompok kontrol dengan perlakuan. Hasil penelitian ini 

menunjukkan rata-rata pelepasan fosfat pada kontrol negatif (2,110 ± 0,467), 

konsentrasi 2,5% (1,906 ± 0,054), dan konsentrasi 5% (1,269 ± 0,052). Hasil 

penelitian ini menunjukkan terjadi penurunan kadar kalsium dan fosfat yang 

terlepas setelah dilakukan perendaman menggunakan kitosan tulang ikan papuyu 

(Anabas testudineus. Semakin tinggi konsentrasi yang digunakan maka semakin 
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rendah kadar yang terlepas pada gigi. Kesimpulan penelitian ini kitosan tulang ikan 

papuyu (Anabas testudineus) konsentrasi 2,5% dan 5% mampu menghambat 

pelepasan kalsium dan fosfat pada gigi dan berpotensi sebagai biomaterial dalam 

menghambat demineralisasi 
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SUMMARY 

 

 

THE EFFECT OF SOAKING PERMANENT TEETH IN PAPUYU FISH 

BONE CHITOSAN (Anabas testudineus) ON THE LEVELS OF CALCIUM 

AND PHOSPHATE RELEASE 

 

Dental and oral diseases are the diseases most complained about by the 

Indonesian people. The most common dental and oral problems in the community 

are caries. Data from the results of the Indonesian Health Survey (SKI) in 2023, 

the prevalence of dental and oral problems in caries cases in Indonesia was 43.6% 

and in South Kalimantan it reached 43.9%. Caries is damage to hard tooth tissue 

caused by the metabolic activity of bacteria in plaque. Bacterial metabolism causes 

the pH of the oral cavity to drop to less than 5.5 due to prolonged exposure to acids 

from food and drinks which produce organic acid products. Organic acids will 

diffuse throughout the pores of the enamel and dentin, triggering mineral 

dissolution. Minerals that dissolve due to tooth demineralization can be inhibited 

by natural materials such as chitosan. In dentistry, chitosan can be used to maintain 

tooth structure by reducing the solubility rate of hydroxyapatite in acidic 

conditions. This activity is mediated by the amine group of chitosan (-NH2) which 

is reactive to acid (H+) so that it quickly increases the pH in the mouth. Papuyu fish 

bones can be converted into chitosan.  

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

group design using a sample of 15 extracted upper and lower premolar teeth which 

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

and 5% chitosan. All groups were soaked in a pH 5.2 lactic acid solution, after 

which the calcium and phosphate release values were read using UV-Vis 

spectrophotometry. At calcium levels, the results of the Shapiro-Wilk normality test 

and the Levene's Test homogeneity test showed that all data were not normally 

distributed and homogeneous. The Kruskal Wallis hypothesis test showed that the 

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

there was a significant difference between the control and treatment groups. The 

results of this study showed an average calcium release in the negative control 

(1.041 ± 0.145), 2.5% concentration (0.745 ± 0.075), and 5% concentration (0.784 

± 0.027). At the phosphate level, the results of the Shapiro-Wilk normality test and 

Levene's Test homogeneity test showed that all data were normally distributed and 

homogeneous. The One Way Analysis of Variances (ANOVA) hypothesis test 

showed that the hypothesis was accepted. The Bonferroni Post Hoc results showed 

that there was a significant difference between the control and treatment groups. 

The results of this study showed an average phosphate release in the negative 

control (2.110 ± 0.467), 2.5% concentration (1.906 ± 0.054), and 5% concentration 

(1.269 ± 0.052). The results of this study showed a decrease in the levels of calcium 

and phosphate released after soaking using chitosan from papuyu fish bones 

(Anabas testudineus). The higher the concentration used, the lower the levels 

released from the teeth. The conclusion of this study is that chitosan from papuyu 

fish bones (Anabas testudineus) at concentrations of 2.5% and 5% can inhibit the 
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release of calcium and phosphate from teeth and has the potential to be a 

biomaterial in inhibiting demineralization. 
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ABSTRAK 

 

 

PENGARUH PERENDAMAN GIGI PERMANEN PADA KITOSAN 

TULANG IKAN PAPUYU (Anabas testudineus) TERHADAP KADAR 

PELEPASAN KALSIUM DAN FOSFAT 

 

 

Naomi Sondang Br. Simanjuntak, Muhammad Yanuar Ichrom Nahzi, 

Yusrinie Wasiaturrahmah 

 

 

Latar Belakang : Larutan kitosan tulang ikan papuyu (Anabas testudineus) 

dapat digunakan untuk mempertahankan struktur gigi dengan cara mengurangi 

kecepatan kelarutan hidroksiapatit atau mencegah demineralisasi gigi pada kondisi 

asam. Tujuan: Menganalisis pengaruh perendaman larutan kitosan tulang papuyu 

(Anabas testudineus) 2,5%, dan 5% terhadap pelepasan kalsium (Ca) dan Fosfat 

(Po) gigi premolar. Metode: Penelitian ini menggunakan metode true 

eksperimental dengan rancangan post-test only with control group design yang 

terdiri dari 3 kelompok perlakuan yaitu kelompok kontrol negatif, perlakuan 1 

konsentrasi 2,5% dan perlakuan 2 konsentrasi  5%. Masing-masing perlakuan 

direndam dalam larutan asam laktat pH 5,2 kemudian dilakukan pembacaan nilai 

kalsium dan fosfat yang terlepas menggunakan spektrofotometri UV-Visible (UV-

Vis). Hasil: Hasil dari analisa data menggunakan uji Post Hoc Bonferroni maupun 

Post Hoc Mann-Whitney menunjukkan bahwa terdapat perbedaan bermakna antara 

kelompok kontrol dan perlakuan. Hasil penelitian ini menunjukkan terjadi 

penurunan kadar kalsium dan fosfat yang terlepas setelah dilakukan perendaman 

menggunakan kitosan tulang ikan papuyu (Anabas testudineus. Semakin tinggi 

konsentrasi kitosan yang digunakan maka semakin rendah kadar kalsium maupun 

fosfat yang terlepas pada gigi.  Kesimpulan: Kitosan tulang ikan papuyu (Anabas 

testudineus) konsentrasi 2,5% dan 5% mampu menghambat pelepasan kalsium dan 

fosfat pada gigi dan berpotensi sebagai biomaterial dalam menghambat 

demineralisasi. 

 

 

Kata kunci : Demineralisasi, Kitosan, Anabas testudineus, Kalsium, Fosfat 

 

 

 

 
 
 
 
 



 
 

xii 
 

ABSTRACT 

 

 

THE EFFECT OF IMMERSING PERMANENT TEETH IN PAPUYU FISH 

BONE CHITOSAN (Anabas testudineus) ON THE LEVEL OF CALCIUM 

AND PHOSPHATE RELEASE 

 

 

Naomi Sondang Br. Simanjuntak, Muhammad Yanuar Ichrom Nahzi, 

Yusrinie Wasiaturrahmah 

 

 

Background: Chitosan solution of papuyu fish bone (Anabas testudineus) can be 

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

or preventing tooth demineralization in acidic conditions. Objective: To analyze 

the effect of immersing chitosan solution of papuyu bone (Anabas testudineus) 

2.5%, and 5% on the release of calcium (Ca) and Phosphate (Po) in premolar teeth. 

Methods: This study used a true experimental method with a post-test only with 

control group design consisting of 3 treatment groups, namely the negative control 

group, treatment 1 concentration of 2.5% and treatment 2 concentration of 5%. 

Each treatment was soaked in a pH 5.2 lactic acid solution and then the calcium 

and phosphate values released were read using UV-Visible (UV-Vis) 

spectrophotometry. Results: The results of data analysis using the Post Hoc 

Bonferroni test and Post Hoc Mann-Whitney showed that there was a significant 

difference between the control and treatment groups. The results of this study 

showed a decrease in the levels of calcium and phosphate released after soaking 

using chitosan from papuyu fish bones (Anabas testudineus). The higher the 

concentration of chitosan used, the lower the levels of calcium and phosphate 

released from the teeth. Conclusion: Chitosan from papuyu fish bones (Anabas 

testudineus) at concentrations of 2.5% and 5% can inhibit the release of calcium 

and phosphate from the teeth and has the potential as a biomaterial in inhibiting 

demineralization. 
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