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RINGKASAN

POTENSI GEL KITOSAN SISIK IKAN HARUAN (CHANNA STRIATA)
TERHADAP JUMLAH FOSFAT PADA GIGI
(Tinjauan Persentase Unsur Fosfor dan Oksigen Menggunakan Energy
Dispersive X-Ray Spectroscopy (EDX))

Karies atau gigi berlubang merupakan masalah utama kesehatan gigi dan mulut.
Prevalensi karies berdasarkan Survei Kesehatan Indonesi (SKI)tahun 2023 sebesar
43,6% dan di Kalimantan Selatan sebesar 43,9%. Karies gigi terjadi akibat
ketidakseimbangan proses demineralisasi dan remineralisasi enamel gigi. Proses
demineralisasi terjadi ketika ion fosfat (PO4*") pada kristal hidroksiapatit berikatan
dengan ion H* saat pH rongga mulut kurang dari 5,5. Ikatan tersebut membentuk
senyawa seperti ion hidrogen fosfat (HPO4>"), asam fosfat (HsPO.), dan dihidrogen
fosfat (H2.PO4") yang menyebabkan ketidakseimbangan hidroksiapatit sehingga
kalsium terlepas dari struktur gigi. Ion fosfat berperan penting dalam proses
remineralisasi dengan membantu pembentukan kembali hidroksiapatit dan menjaga
kestabilan pH rongga mulut. Casein Phosphopeptide Amorphous Calcium
Phosphate (CPP-ACP) merupakan agen remineralisasi untuk mencegah karies
melalui stabilisasi hidroksiapatit pada gigi. CPP-ACP memiliki kekurangan karena
tidak dapat digunakan pada pasien alergi susu sapi dan relatif mahal. Penelitian di
bidang kedokteran gigi telah mengembangkan biomaterial yang berpotensi
menghambat demineralisasi dan mendukung remineralisasi gigi seperti kitosan.
Penelitian mengenai kitosan sisik ikan haruan (Channa striata) menunjukkan
bahwa konsentrasi 5% menghasilkan gambaran permukaan enamel yang lebih utuh
pada uji SEM, sedangkan konsentrasi 10% memiliki efektivitas tertinggi dalam
menghambat pertumbuhan bakteri karies.

Penelitian ini menggunakan metode true experimental dengan posttest-only
with control group design pada 12 gigi premolar rahang atas yang dibagi menjadi
4 kelompok, yaitu kelompok gel kitosan 5%, gel kitosan 10%, kontrol positif (CPP-
ACP), dan kontrol negatif (asam laktat). Seluruh sampel didemineralisasi
menggunakan larutan asam laktat (pH 5,2) selama 48 jam. Sampel diberi perlakuan
sebanyak dua kali sehari selama 21 hari dan diinkubasi dalam tabung reaksi yang
berisikan saliva buatan pada suhu 37°C. Jumlah fosfat ditentukan dari hasil analisis
EDX berupa persen massa (wt%) yang diambil dari 1 titik. Hasil penelitian ini
menunjukkan peningkatan jumlah fosfat pada enamel gigi setelah diberi perlakuan
gel kitosan sisik ikan Haruan (Channa striata) dengan rerata fosfat kontrol negatif
(44,57 £ 0,66), kontrol positif (54,90 £ 1,62), konsentrasi 5% (55,51 £ 6,07) dan
konsentrasi 10% (56,82 % 3,10). Hasil uji statistik menunjukkan tidak terdapat
perbedaan bermakna antara kelompok gel kitosan 5%, 10%, dan kontrol positif,
tetapi terdapat perbedaan bermakna dibandingkan kontrol negatif.
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SUMMARY

POTENTIAL OF HARUAN FISH SCALE CHITOSAN GEL (Channa striata)
ON PHOSPHATE LEVELS IN TEETH
(Analysis of Phosphorus and Oxygen Element Percentages Using Energy
Dispersive X-Ray Spectroscopy (EDX))

Dental caries or tooth decay remains a major oral health problem. Based
on the 2023 Indonesian Health Survey (SKI), the prevalence of dental caries in
Indonesia was 43.6%, while in South Kalimantan it reached 43.9%. Dental caries
occurs due to an imbalance between the demineralization and remineralization
processes of tooth enamel. Demineralization occurs when phosphate ions (PO+*)
in hydroxyapatite crystals bind to H" ions at an oral pH below 5.5. This interaction
forms compounds such as hydrogen phosphate ions (HPO+>), phosphoric acid
(H3PO4), and dihydrogen phosphate ions (H:PO+), leading to instability of
hydroxyapatite and calcium loss from the tooth structure. Phosphate ions play an
important role in the remineralization process by supporting the reformation of
hydroxyapatite and maintaining oral pH stability. Casein Phosphopeptide-
Amorphous Calcium Phosphate (CPP-ACP) is a remineralizing agent used to
prevent caries by stabilizing hydroxyapatite in teeth. However, CPP-ACP cannot
be used in patients with cow’s milk allergy, and it is relatively expensive. Research
in dentistry has developed biomaterials with the potential to inhibit
demineralization and support tooth remineralization, such as chitosan. Previous
studies on haruan fish scale chitosan (Channa striata) showed that a 5%
concentration produced a more intact enamel surface in the SEM analysis, while a
10% concentration demonstrated the highest effectiveness in inhibiting cariogenic
bacterial growth.

This study used a true experimental method with a posttest-only control group
design involving 12 maxillary premolar teeth divided into four groups: 5% chitosan
gel, 10% chitosan gel, positive control (CPP-ACP), and negative control (lactic
acid). All samples were demineralized using a lactic acid solution (pH 5.2) for 48
hours. The samples were treated twice daily for 21 days and incubated in artificial
saliva at 37°C. Phosphate levels were determined using Energy Dispersive X-Ray
Spectroscopy (EDX) analysis based on weight percentage (wt%) at one observation
point. The results showed an increase in phosphate levels in tooth enamel after
treatment with haruan fish scale chitosan gel (Channa striata), with mean
phosphate values of 44.57 £0.66 in the negative control group, 54.90 £ 1.62 in the
positive control group, 55.51 = 6.07 in the 5% chitosan gel group, and 56.82 + 3.10
in the 10% chitosan gel group. Statistical analysis revealed no significant
differences among the 5% chitosan gel, 10% chitosan gel, and positive control
groups, however, significant differences were found compared with the negative
control group.
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ABSTRAK

POTENSI GEL KITOSAN SISIK IKAN HARUAN (CHANNA STRIATA)
TERHADAP JUMLAH FOSFAT PADA GIGI
(Tinjauan Persentase Unsur Fosfor dan Oksigen Menggunakan Energy
Dispersive X-Ray Spectroscopy (EDX))

Nabila Hasan, Deby Kania Tri Putri, Rima Permata Sari, Juliyatin Putri
Utami, Alfi Yasmina

Latar Belakang: Gel kitosan sisik ikan haruan (Channa striata) dapat digunakan
untuk mempertahankan struktur enamel gigi dengan mengurangi laju kelarutan
hidroksiapatit dan berpotensi menginduksi remineralisasi melalui penghambatan
kerusakan akibat asam. Tujuan: Menganalisis pengaruh gel kitosan sisik ikan
Haruan (Channa striata) konsentrasi 5% dan 10% terhadap jumlah fosfat pada gigi
gigi (tinjauan dari persentase unsur fosfor dan oksigen menggunakan EDX).
Metode: Penelitian ini menggunakaan metode true experimental dengan posttest-
only with control group design pada 12 gigi yang dibagi menjadi 4 kelompok
perlakuan yaitu kelompok 5%, kelompok 10%, kontrol negatif (asam laktat) dan
kontrol positif (CPP-ACP). Seluruh sampel didemineralisasi menggunakan larutan
asam laktat (pH 5,2) selama 48 jam. Sampel diberi perlakuan sebanyak dua kali
sehari selama 21 hari dan diinkubasi dalam tabung reaksi yang berisikan saliva
buatan pada suhu 37°C. Saliva buatan harus diganti setelah gigi diberi perlakuan.
Analisis EDX dilakukan setelah hari ke 14 untuk melihat jumlah fosfat pada gigi
yang ditinjau dari unsur fosfor dan oksigen. Jumlah fosfat yang diperoleh dari EDX
berasal dari 1 titik pengamatan dan ditampilkan dalam bentuk persen massa (wt%).
Hasil: Hasil uji One Way Analysis of Variance (ANOVA) didapatkan nilai p =
0.00<yang menunjukkan hipotesis diterima atau terdapat pengaruh pengaplikasian
gel kitosan sisik ikan haruan (Channa striata) konsentrasi 5% dan 10% terhadap
jumlah fosfat pada gigi. Uji Post Hoc Bonferroni menunjukkan adanya perbedaan
bermakna antara kelompok kontrol negatif dengan kelompok gel kitosan 5%, gel
kitosan 10% dan kontrol positif. Namun, tidak terdapat perbedaan bermakna antara
kelompok gel kitosan 5%, gel kitosan 10% dan kontrol positif. Kesimpulan:
Kitosan sisik ikan haruan (Channa striata) konsentrasi 5% dan 10% mampu
meningkatkan jumlah fosfat pada gigi serta berpotensi sebagai agen remineralisasi
dengan efektivitas yang setara dengan CPP-ACP.

Kata kunci: karies, demineralisasi, remineralisasi, fosfat, kitosan, haruan, Energy
Dispersive X-Ray Spectroscopy



ABSTRACT

POTENTIAL OF HARUAN FISH SCALE CHITOSAN GEL (Channa striata)
ON PHOSPHATE LEVELS IN TEETH
(Analysis of Phosphorus and Oxygen Element Percentages Using Energy
Dispersive X-Ray Spectroscopy (EDX))

Nabila Hasan, Deby Kania Tri Putri, Rima Permata Sari, Juliyatin Putri
Utami, Alfi Yasmina

Background: Haruan fish scale chitosan gel (Channa striata) can be used to
preserve tooth enamel structure by reducing the solubility rate of hydroxyapatite
and potentially inducing remineralization through inhibition of acid-induced
damage. Objective: To analyze the effect of 5% and 10% haruan fish scale chitosan
gel (Channa striata) on phosphate levels in teeth based on the percentage of
phosphorus and oxygen elements using Energy Dispersive X-Ray Spectroscopy
(EDX). Methods: This study used a true experimental design with a posttest-only
control group, involving 12 teeth divided into four groups: 5% chitosan gel, 10%
chitosan gel, negative control (lactic acid), and positive control (CPP-ACP). All
samples were demineralized using a lactic acid solution (pH 5.2) for 48 hours. The
samples were treated twice daily for 21 days and incubated in test tubes containing
artificial saliva at 37°C. The artificial saliva was replaced afier each treatment
application. EDX analysis was performed after day 14 to determine phosphate
levels in teeth using phosphorus and oxygen. Phosphate values obtained by EDX
were measured at a single observation point and expressed as weight percentage
(Wt%). Results: The results of the One-Way Analysis of Variance (ANOVA) test
showed a p-value of p < 0.05, indicating that the hypothesis was accepted and that
the application of 5% and 10% haruan fish scale chitosan gel (Channa striata)
affected phosphate levels in teeth. The Post Hoc Bonferroni test showed significant
differences between the negative control group and the 5% chitosan gel, 10%
chitosan gel, and positive control groups. However, there were no significant
differences among the 5% chitosan gel, 10% chitosan gel, and positive control
groups. Conclusion: Haruan fish scale chitosan gel (Channa striata) at
concentrations of 5% and 10% increase phosphate levels in teeth and has potential
as a remineralization agent with effectiveness comparable to CPP-ACP.

Keywords: caries, demineralization, remineralization, phosphate, chitosan, haruan
fish, Energy Dispersive X-Ray Spectroscopy
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