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Karies gigi merupakan salah satu masalah kesehatan gigi dan mulut yang 

banyak dialami masyarakat di dunia. Kondisi ini merupakan suatu keadaan infeksi 

ketika terjadi demineralisasi yang progresif akibat kondisi rongga mulut yang asam, 

yaitu pH <5,5. Gigi desidui memiliki lapisan email yang lebih tipis jika 

dibandingkan dengan gigi permanen sehingga memiliki risiko lebih besar terjadi 

karies gigi. Ketika terpapar asam, elemen anorganik pada email gigi akan larut 

secara perlahan sehingga kerusakan struktur dari email gigi akan terjadi. 

Hidroksiapatit yang larut akibat proses demineralisasi perlu dibentuk kembali pada 

proses remineralisasi. Remineralisasi dapat terjadi secara alami atau dengan 

bantuan bahan buatan. Partikel hidroksiapatit berukuran nano disebutkan memiliki 

kemiripan dengan kristal apatit email dalam hal morfologi, struktur kristal, dan 

kristalinitas. Sintesis hidroksiapatit dapat diproduksi dari berbagai macam sumber 

alam, salah satunya adalah tulang ikan. Tulang ikan haruan (Channa striata) 

terbukti memiliki kandungan kalsium sebesar 22,00% dan fosfor sebesar 12,95%. 

Penelitian ini menggunakan metode true experimental dengan pretest-postest 

with control group design dengan jumlah sampel sebanyak 20 buah gigi desidui 

insisivus 1 atau 2 rahang atas. Sampel dibagi menjadi 4 kelompok dengan masing-

masing kelompok terdiri dari 5 sampel. Kelompok dibagi menjadi 1 kelompok 

kontrol yang diaplikasikan pasta plasebo dan 3 kelompok perlakuan yang 

diaplikasikan pasta tulang ikan haruan (Channa striata) konsentrasi 10%, 15%, dan 

20%. Hasil uji One Way Anova peningkatan kadar fosfat gigi desidui memiliki nilai 

p=0,000 (p<0,05) sehingga dapat dikatakan bahwa pasta nano-hidroksiapatit tulang 

ikan haruan (Channa striata) konsentrasi 10%, 15%, dan 20% berpengaruh 

terhadap kadar fosfat gigi desidui. 

  



SUMMARY 

EFFECT OF NANO-HYDROXYAPATITE BONE OF HARUAN FISH 

(Channa striata) ON FOSFAT LEVELS OF DECIDUAL TEETH (In Vitro 

Study with Concentrations of 10%, 15%, and 20%) 

 

Rizqiqa Harini 

 

Dental caries is one of the oral health problems that have been experienced by 

many people in the world. This condition is an infectious condition when 

progressive demineralization occurs due to acidic oral conditions, which is pH 

<5.5. Deciduous teeth have a thinner email layer when compared to permanent 

teeth so they have a higher risk of dental caries. When exposed to acid, inorganic 

elements in tooth enamel will dissolve slowly so that structural damage to tooth 

enamel will occur. Hydroxyapatite that dissolves due to the demineralization 

process needs to be formed again in the remineralization process. Remineralization 

can occur naturally or with the help of synthetic materials. Nano-sized 

hydroxyapatite particles are said to be similar to email apatite crystals in terms of 

morphology, crystal structure, and crystallinity. Hydroxyapatite synthesis can be 

produced from various natural sources, including fish bones. Haruan fish bone 

(Channa striata) is proven to have a calcium content of 22.00% and phosphorus of 

12.95%. 

This study used a true experimental method with a pretest-postest with control 

group design with a total of 20 samples of incisor deciduous teeth 1 or 2 maxillary. 

The sample was divided into 4 groups with each group consisting of 5 samples. The 

groups were divided into 1 control group that applied placebo paste and 3 

treatment groups that applied haruan fish bone paste (Channa striata) 

concentrations of 10%, 15%, and 20%. The results of One Way Anova test for 

increasing the phosphate level of deciduous teeth showed a value of p=0.000 

(p<0.05) so that it can be said that nano-hydroxyapatite paste of haruan fish bone 

(Channa striata) concentrations of 10%, 15%, and 20% has an effect on the 

phosphate level of deciduous teeth. 

 

 

  



ABSTRAK 

PENGARUH PASTA NANO-HIDROKSIAPATIT TULANG IKAN 

HARUAN (Channa striata) TERHADAP KADAR FOSFAT GIGI DESIDUI 

(Studi in Vitro dengan Konsentrasi 10%, 15%, dan 20%) 

 

Rizqiqa Harini, Nurdiana Dewi, Muhammad Yanuar Ichrom Nahzi 

 

Latar Belakang: Salah satu masalah kesehatan gigi dan mulut yang banyak dialami 

masyarakat di dunia adalah karies gigi. Karies gigi merupakan suatu keadaan 

infeksi ketika terjadi demineralisasi yang progresif akibat kondisi pH yang rendah 

pada rongga mulut. Gigi desidui memiliki risiko lebih besar terjadinya karies karena 

tersusun oleh lapisan email yang lebih tipis jika dibandingkan dengan gigi 

permanen. Hidroksiapatit yang larut akibat demineralisasi perlu dibentuk kembali 

pada proses remineralisasi untuk mencegah terjadinya karies gigi. Remineralisasi 

dapat terjadi secara alami atau dengan bantuan bahan buatan. Penelitian beberapa 

tahun terakhir menunjukkan bahwa sintesis hidroksiapatit telah terbukti dapat 

membantu proses tersebut. Sintesis hidroksiapatit dapat diproduksi dari berbagai 

macam sumber alam, salah satunya adalah tulang ikan. Tujuan: Menganalisis 

pengaruh pemberian pasta nano-hidroksiapatit tulang ikan haruan (Channa striata) 

konsentrasi 10%, 15%, dan 20% terhadap kadar fosfat pada gigi desidui. Metode: 

Penelitian ini menggunakan metode true experimental dengan pretest-postest with 

control group design dengan jumlah sampel sebanyak 20 gigi desidui insisivus 1 

atau 2 rahang atas. Sampel dibagi menjadi 4 kelompok dengan masing-masing 

kelompok terdiri dari 5 sampel. Kelompok dibagi menjadi 1 kelompok kontrol yang 

diaplikasikan pasta plasebo dan 3 kelompok perlakuan yang diaplikasikan pasta 

tulang ikan haruan (Channa striata) konsentrasi 10%, 15%, dan 20%. Hasil: Hasil 

uji One Way Anova peningkatan kadar fosfat gigi desidui memiliki nilai p=0,000 

(p<0,05) sehingga dapat dikatakan bahwa terdapat perbedaan bermakna antar 

kelompok. Kesimpulan: Pasta nano-hidroksiapatit tulang ikan haruan (Channa 

striata) konsentrasi 10%, 15%, dan 20% berpengaruh terhadap kadar fosfat gigi 

desidui. 

 

 

Kata Kunci: Channa striata, fosfat, demineralisasi, remineralisasi. 

  



ABSTRACT 

EFFECT OF NANO-HYDROXYAPATITE BONE OF HARUAN FISH 

(Channa striata) ON FOSFAT LEVELS OF DECIDUAL TEETH (In Vitro 

Study with Concentrations of 10%, 15%, and 20%) 

 

Rizqiqa Harini, Nurdiana Dewi, Muhammad Yanuar Ichrom Nahzi 

 

Background: One of the oral health problems experienced by many people in the 

world is dental caries. Dental caries is an infectious condition when progressive 

demineralization occurs due to low pH conditions in the oral cavity. Deciduous 

teeth have a thinner email layer when compared to permanent teeth so they have a 

higher risk of dental caries. Hydroxyapatite that dissolves due to demineralization 

needs to be formed again in the remineralization process to prevent dental caries. 

Remineralization can occur naturally or with the help of synthetic materials. 

Research in recent years has shown that the synthesis of hydroxyapatite has been 

shown to help the process. Hydroxyapatite synthesis can be produced from a variety 

of natural sources, including fish bones. Objective: To analyze the effect of applying 

nano-hydroxyapatite paste of haruan fish bone (Channa striata) at concentrations 

of 10%, 15%, and 20% on phosphate levels in deciduous teeth. Methods: This study 

used a true experimental method with a pretest-postest with control group design 

with a total sample size of 20 deciduous teeth of the 1st or 2nd maxillary incisor. 

The samples were divided into 4 groups with each group consisting of 5 samples. 

The groups were divided into 1 control group that applied placebo paste and 3 

treatment groups that applied haruan fish bone paste (Channa striata) 

concentrations of 10%, 15%, and 20%. Results: The results of the One Way Anova 

test on the increase in deciduous dental phosphate levels showed p=0.000 (p<0.05) 

so that it can be said that there are significant differences between groups. 

Conclusion: Nano-hydroxyapatite paste of haruan fish bone (Channa striata) at 

concentrations of 10%, 15%, and 20% has an effect on the phosphate levels of 

deciduous teeth. 

 

Keywords: Channa striata, phosphate, demineralization, remineralization 
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