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RINGKASAN

PENGARUH PASTA NANO-HIDROKSIAPATIT TULANG IKAN
HARUAN (Channa striata) TERHADAP KADAR KALSIUM GIGI
DESIDUI SEBAGAI BAHAN PENCEGAH KARIES
(Studi In Vitro dengan Konsentrasi 10%, 15%, dan 20%b)

Gama Putra Pamungkas

Karies adalah kondisi yang disebabkan oleh aktivitas mikroorganisme yang
dapat menyebabkan kerusakan jaringan keras gigi sebagai akibat dari proses
demineralisasi dan penurunan kekerasan email. Email merupakan bagian tubuh
yang paling keras, namun email pada gigi desidui lebih permeabel dan lebih mudah
terabrasi. Struktur tersebut akan menyebabkan mineral email akan lebih mudah
larut. Larutnya ion-ion mineral dari email gigi disebut demineralisasi. Mineral yang
hilang setelah proses demineralisasi dapat dikembalikan ke dalam email dengan
proses remineralisasi. Proses remineralisasi dapat terjadi karena adanya pH yang
netral dan larutan remineralisasi yang mengandung ion kalsium dan fosfat. lon
tersebut mengendap ke celah email dan dapat mencegah proses pelarutan apatit
dengan cara membentuk kristal hidroksiapatit. Hidroksiapatit dapat dihasilkan dari
bahan alami yang mengandung kalsium dan fosfat seperti tulang ikan. Ikan Haruan
(Channa striata) termasuk ikan lokal khas Kalimantan Selatan yang mudah
didapatkan. Hidroksiapatit dalam tulang ikan haruan adalah komponen utama atau
mineral yang secara kimia dan fisik mirip dengan gigi dan tulang manusia.
Hidroksiapatit memiliki sediaan dengan ukuran yang lebih kecil yaitu nano-
hidroksiapatit. Nano-hidroksiapatit dapat mengisi lubang pada permukaan email
dan material yang berukuran kecil dapat memperbaiki kelemahan sifat mekanik
hidroksiapatit tersebut.

Penelitian ini menggunakan metode true experimental dengan pretest-posttest
with control group design dengan jumlah sampel 20 buah gigi insisif 1 atau 2
desidui rahang atas. Dibagi menjadi 1 kelompok kontrol yang merupakan gigi yang
diaplikasikan pasta plasebo dan 3 kelompok perlakuan terdiri dari aplikasi pasta
nano-hidroksiapatit tulang ikan haruan (Channa striata) konsentrasi 10%, 15%, dan
20%. Gigi dibelah menjadi 2 untuk melihiat selisih kadar kalsium pada kelompok
pretest dan posttest. Hasil uji Kruskal Wallis kadar kalsium gigi setelah aplikasi
pasta nano-hidroksiapatit tulang ikan haruan (Channa striata) konsentrasi 10%,
15%, dan 20% memiliki nilai p<0,05 sehingga didapatkan berpengaruh terhadap
peningkatan kadar kalsium gigi desidui. Uji post hoc dilanjutkan dengan uji Mann
Whitney dan didapatkan kelompok pasta nano-hidroksiapatit tulang ikan haruan
(Channa striata) konsentrasi 20% merupakan kelompok yang paling efektif dalam
meningkatkan kadar kalsium gigi desidui.
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SUMMARY

THE EFFECT OF NANO-HYDROXYAPATITE PASTE OF HARUAN FISH
BONE (Channa striata) ON DECIDUOUS TEETH CALCIUM LEVELS AS A
CARIES PREVENTION AGENT
(In Vitro Study with Concentrations of 10%, 15%, and 20%)

Gama Putra Pamungkas

Caries is a condition caused by the activity of microorganisms that can cause
damage to hard tooth tissue as a result of the demineralization process and a
decrease in enamel hardness. While enamel is the hardest part of the body, enamel
in primary teeth is more permeable and more easily abrasive. This structure will
cause the enamel minerals to dissolve more easily. The dissolution of mineral ions
from tooth enamel is called demineralization. Minerals that are lost after the
demineralization process can be returned to the enamel by a remineralization
process. The remineralization process can occur due to a neutral pH and a
remineralization solution containing calcium and phosphate ions. These ions
precipitate into the enamel gaps and can prevent the apatite dissolving process by
forming hydroxyapatite crystals. Hydroxyapatite can be produced from natural
materials that contain calcium and phosphate, such as fish bones. Haruan fish
(Channa striata) is a local fish typical of South Kalimantan which is easy to find.
Hydroxyapatite in haruan fish bones is the main component or mineral which is
chemically and physically similar to human teeth and bones. Hydroxyapatite has
preparations with a smaller size, namely nano-hydroxyapatite. Nano-
hydroxyapatite can fill the holes on the enamel surface and the small size of the
material can improve the weaknesses in the mechanical properties of the
hydroxyapatite.

This study used a true experimental method with a pretest-posttest with control
group design with a total sample of 20 maxillary 1 or 2 deciduous incisors. They
were divided into 1 control group which consisted of teeth that were applied with
placebo paste and 3 treatment groups consisting of applications of 10%, 15%, and
20% concentrations of haruan fish bone nano-hydroxyapatite paste (Channa
striata). The teeth were split into 2 to see the difference in calcium levels in the
pretest and posttest groups. The results of the Kruskal Wallis test for dental calcium
levels after the application of nano-hydroxyapatite paste from haruan fish bone
(Channa striata) concentrations of 10%, 15%, and 20% had a p value <0.05 so that
it was found to have an effect on increasing the calcium levels of primary teeth. The
post hoc test was continued with the Mann Whitney test and it was found that the
20% concentration of haruan fish bone nano-hydroxyapatite paste (Channa striata)
was the most effective group in increasing primary dentition calcium levels.
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ABSTRAK

PENGARUH PASTA NANO-HIDROKSIAPATIT TULANG IKAN
HARUAN (Channa striata) TERHADAP KADAR KALSIUM GIGI
DESIDUI SEBAGAI BAHAN PENCEGAH KARIES
(Studi In Vitro dengan Konsentrasi 10%, 15%, dan 20%b)

Gama Putra Pamungkas, Nurdiana Dewi, Maharani Laillyza Apriasari

Latar Belakang: Proses remineralisasi dapat terjadi karena adanya pH yang netral
dan larutan remineralisasi yang mengandung ion kalsium dan fosfat. lon tersebut
mengendap ke celah email dan dapat mencegah proses pelarutan apatit dengan cara
membentuk kristal hidroksiapatit. Hidroksiapatit dapat dihasilkan dari bahan alami
yang mengandung kalsium dan fosfat seperti tulang ikan. Hidroksiapatit memiliki
sediaan dengan ukuran yang lebih kecil yaitu nanohidroksiapatit. Nano-
hidroksiapatit dapat mengisi lubang pada permukaan email dan material yang
berukuran kecil dapat memperbaiki kelemahan sifat mekanik hidroksiapatit
tersebut. Tujuan: Menganalisis pengaruh pasta nano-hidroksiapatit tulang ikan
haruan (Channa striata) konsentrasi 10%, 15%, dan 20% terhadap kadar kalsium
gigi desidui sebagai bahan pencegah karies.. Metode: Penelitian ini menggunakan
metode true experimental dengan pretest-posttest with control group design dengan
jumlah sampel 20 buah gigi insisif desidui. Dibagi menjadi 1 kelompok kontrol
yang merupakan gigi yang diaplikasikan pasta plasebo dan 3 kelompok perlakuan
terdiri dari aplikasi pasta nano-hidroksiapatit tulang ikan haruan (Channa striata)
konsentrasi 10%, 15%, dan 20%. Pengukuran kadar kalsium menggunakan alat
Spektrofotometri UV-Vis. Hasil: Hasil uji statistik Kruskal Wallis didapatkan nilai
p=0,007 (p<0,05) yang artinya menunjukkan adanya perbedaan bermakna antar
kelompok, maka dilanjutkan menggunakan uji Post Hoc Mann Whitney dan
didapatkan kelompok pasta nano-hidroksiapatit tulang ikan haruan (Channa
striata) konsentrasi 10%, 15%, dan 20% memiliki perbedaan bermakna dalam
meningkatkan kadar kalsium gigi desidui. Kesimpulan: Pasta nano-hidroksiapatit
tulang ikan haruan (Channa striata) konsentrasi 10%, 15%, dan 20% berpengaruh
terhadap peningkatan kadar kalsium gigi desidui.

Kata Kunci: Channa striata, Demineralisasi, Kalsium, Remineralisasi.



ABSTRACT

THE EFFECT OF NANO-HYDROXYAPATITE PASTE OF HARUAN FISH
BONE (Channa striata) ON DECIDUOUS TEETH CALCIUM LEVELS AS A
CARIES PREVENTION AGENT
(In Vitro Study with Concentrations of 10%, 15%, and 20%)

Gama Putra Pamungkas, Nurdiana Dewi, Maharani Laillyza Apriasari

Background: The remineralization process can occur due to a neutral pH and a
remineralization solution containing calcium and phosphate ions. These ions
precipitate into the enamel gaps and can prevent the apatite dissolving process by
forming hydroxyapatite crystals. Hydroxyapatite can be produced from natural
materials containing calcium and phosphate such as fish bones. Hydroxyapatite
has preparations with a smaller size, namely nanohydroxyapatite. Nano-
hydroxyapatite can fill the holes on the enamel surface and the small size of the
material can improve the weaknesses in the mechanical properties of the
hydroxyapatite. Purpose: To analyze the effect of 10%, 15%, and 20%
concentrations of 10%, 15%, and 20% haruan fish bone nano-hydroxyapatite paste
on primary teeth calcium as a caries prevention agent. Methods: This study used a
true experimental method with pretest-posttest with control. group design with a
total sample of 20 primary incisor teeth. They were divided into 1 control group
which consisted of teeth that were applied with placebo paste and 3 treatment
groups consisting of applications of 10%, 15%, and 20% concentrations of haruan
fish bone nano-hydroxyapatite paste (Channa striata). Measurement of calcium
levels using a UV-Vis Spectrophotometer. Results: The results of the Kruskal Wallis
statistical test obtained a value of p = 0.007 (p <0.05), which means that there was
a significant difference between groups, then continued using the Mann Whitney
Post Hoc test and obtained a group of haruan fish bone nano-hydroxyapatite paste
(Channa striata) concentration of 10 %, 15%, and 20% had significant differences
in increasing the calcium levels of the primary teeth. Conclusion: Nano-
hydroxyapatite paste from haruan fish bone (Channa striata) concentrations of
10%, 15%, and 20% had an effect on increasing calcium levels in primary teeth.

Keywords: Calcium, Channa striata, Demineralization, Remineralization.
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