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RINGKASAN

SIFAT FISIK DAN AKTIVITAS PASTA NANO-HIDROKSIAPATIT
TULANG IKAN HARUAN (Channa striata) TERHADAP BAKTERI
Streptococcus mutans (Studi In Vitro Konsentrasi 10%, 15%, dan 20%0)

Karies merupakan masalah pada rongga mulut yang banyak ditemukan pada
masyarakat. Karies mempunyai empat faktor utama yaitu host, mikroorganisme,
substrat, dan waktu. Mikroorganisme mempunyai peran yang sangat penting pada
proses terjadinya karies dan didukung oleh faktor lainnya. Bakteri Streptococcus
mutans adalah mikroorganisme penyebab yang berperan pada awal terjadinya
karies dan memiliki kemampuan cepat beradaptasi dengan perubahan lingkungan
secara tiba-tiba dan substansial dalam plak, sehingga menjadi penyebab utama
karies. Salah satu pencegahan karies dapat menambahkan nano-hidroksiapatit ke
dalam pasta gigi. Nano-hidroksiapatit dari tulang ikan haruan mempunyai sifat
antibakteri terhadap bakteri gram positif. Hal ini dikarenakan adanya interaksi
antara filler hidroksiapatit dengan membran mikroba yang kemudian dapat
memperlambat siklus pertumbuhan bakteri. Saat ini telah banyak dikembangkan
produk yang mengandung nano-hidroksiapatit seperti pasta. Pada formulasi pasta
terdapat uji sifat fisik, pada penelitian ini dilakukan uji homogenitas dan uji pH. Uji
sifat fisik pasta agar mengetahui kelayakan dari sediaan pasta. Berdasarkan uraian
diatas, peneliti ingin melakukan uji sifat fisik pasta nano-hidroksiapatit tulang ikan
haruan (Channa striata) konsentrasi 10%, 15%, dan 20%, agar dapat mengetahui
kelayakan sediaan pasta sesuai dengan Standar Nasional Indonesia (SNI) dan
aktivitas pasta nano-hidroksiapatit tulang ikan haruan (Channa striata) konsentrasi
10%, 15%, dan 20% terhadap bakteri Streptococcus mutans.

Penelitian ini menggunakan metode penelitian true experimental dengan desain
penelitian post-test with control group design. Perlakuan dari penelitian ini adalah
pasta nano-hidroksiapatit tulang ikan haruan (Channa striata) konsentrasi 10%,
15%, dan 20%, kontrol positif adalah CPP-ACP, dan kontrol negatif adalah pasta
plasebo. Jumlah perlakuan ada lima dengan tiga kali pengulangan. Penelitian ini
menggunakan metode dilusi dalam uji antibakteri. Nilai KHM didapatkan dari rata-
rata selisih absorbansi sesudah dan sebelum inkubasi, sedangkan KBM dihitung
dengan menggunakan alat colony counter. Hasil uji One way ANOVA dan Post-
Hoc Games Howell menunjukkan rata-rata selisih absorbansi pada semua perlakuan
terdapat perbedaan bermakna. KHM pada penelitian ini terdapat pada pasta 10%
dan KBM pada konsentrasi 15%. Disimpulkan bahwa pasta nano-hidroksiapatit
tulang ikan haruan mempunyai daya hambat bakteri pada konsentrasi 10%,
sedangkan daya bunuh minimum pasta terdapat pada 15% dan mampu menyetarai
kontrol positif terhadap pertumbuhan bakteri Streptococcus mutans. Uji sifat fisik
yaitu uji homogenitas pasta adalah homogen, tetapi pH pasta melebihi rentang
Standar Nasional Indonesia (SNI).
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SUMMARY

PHYSICAL CHARACTERISTIC AND ACTIVITY OF NANO-
HYDROXYAPATITE PASTE OF HARUAN FISH BONE (CHANNA
STRIATA) TO STREPTOCOCCUS MUTANS (Study In Vitro 10%, 15%, and
20% Concentration)

Caries is a problem in the oral cavity that is commonly found in society. Caries
has four main factors, namely host, microorganism, substrate, and time.
Microorganisms have a very important role in the caries process and are supported
by other factors. Streptococcus mutans is a causative microorganism that plays role
in the initiation of caries and has the ability to quickly adapt to sudden and
substantial environmental changes in plaque, thus becoming the main casue of
caries. One way to prevent caries is by adding nano-hydorxyapatite to toothpaste.
Nano-hydroxyapatite paste from haruan fish bone has antibacterial characteristic
against gram-positive bacteria. This is due to the interaction between the
hydroxyapatite filler and the microbial membrane, then inhibit the bacterial growth
cycle. Nowadays, many products containing nano-hydroxyapatite have been
developed, such as paste. In the paste formulation there are test of physical
characteristic measurement, in this study homogenitical test dan pH test were
carried out. The physical characteristic test of the paste in order to determine the
feasibility of the paste preparation. Based on the description above, the researcher
wanted to physical characteristic test of the 10%, 15%, and 20% concentration
nano-hydroxyapatite paste from haruan fish bones (Channa striata), in order to
determine the feasibility of preparing the paste according to Standar Nasional
Indonesia (SNI) and the activity of 10%, 15%, 20% concentration nano-
hydroxyapatite paste from haruan fish bones (Channa striata) against
Streptococcus mutans bacteria.

This study used a true experimental research method with a post-test reasearch
design with a control group design. The treatment of this research are 10%, 15%,
20% concentration nano-hydroxyapatite paste from haruan fish bone (Channa
striata), positive control is CPP-ACP, negative control is placebo paste. There are
five treatments with three repetitions. This study study used dilution method in the
antibacterial test. The MIC is obtained from the average difference in absorbance
after and before incubation, while the MBC is counted using a colony counter. The
results of One way ANOVA and Post-Hoc Games Howell showed that the average
difference in absorbance in all treatments is significantly different. In this study,
MIC was found in 10% concentration paste and MBC at 15% concentration. It is
concluded that nano-hydroxyapatite paste from haruan fish bones (Channa striata)
has bacterial inhibition at 10% concentration, while the minimum killing power of
the paste was at 15% and was able to equal the positive control on the growth of
Streptococcus mutans bacteria. The physical characteristic test, namely
homogenitical test was homogeneous, but the pH of the paste exceeded the Standar
Nasional Indonesia (SNI) range.
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ABSTRAK

SIFAT FISIK DAN AKTIVITAS PASTA NANO-HIDROKSIAPATIT
TULANG IKAN HARUAN (Channa striata) TERHADAP BAKTERI
Streptococcus mutans (Studi In Vitro Konsentrasi 10%, 15%, dan 20%0)

Afifah Rahmadella, Nurdiana Dewi, Isnur Hatta

Latar belakang: Karies merupakan masalah pada rongga mulut yang banyak
ditemukan pada masyarakat. Prevalensi karies di Kalimantan Selatan mencapai
46,9%. Bakteri Streptococcus mutans adalah mikroorganisme penyebab yang
berperan pada awal terjadinya karies. Salah satu pencegahan Kkaries dapat
menambahkan nano-hidroksiapatit ke dalam pasta. Ikan haruan banyak didapatkan
di Kalimantan Selatan dan tulang ikan biasanya dibuang begitu saja, hal ini perlu
dilakukan upaya pemanfaatan limbah tulang ikan. Nano-hidroksiapatit tulang ikan
haruan mempunyai sifat antibakteri terhadap bakteri gram positif serta negatif. Pada
formula pasta terdapat uji sifat fisik, pada penelitian ini dilakukan uji homogenitas
dan uji pH agar mengetahui kelayakan dari sediaan pasta. Tujuan: Untuk
menganalisis sifat fisik (meliputi uji homogenitas dan uji pH) dan aktivitas
antibakteri pasta nano-hidroksiapatit tulang ikan haruan (Channa striata)
konsentrasi 10%, 15%, dan 20% terhadap pertumbuhan bakteri Streptococcus
mutans. Metode: Penelitian ini menggunakan metode penelitian True experimental
dengan desain post-test with control group design. Terdiri dari 5 perlakuan, yaitu
positif, dan kontrol negatif. Uji aktivitas antibakteri menggunakan metode dilusi.
Hasil: Hasil uji homogenitas pasta nano-hidroksiapatit tulang ikan haruan
memenuhi Standar Nasional Indonesia (SNI) yaitu sediaan pasta homogen. Hasil
uji pH pasta tidak memenuhi SNI karena melebihi standar yaitu 4,5-10,5. KHM
pasta pada konsentrasi 10% dengan nilai rata-rata selisih absorbansi sebesar -0,468
dan nilai KBM pada konsentrasi 15%. Kesimpulan: Sifat fisik homogenitas pasta
nano-hidroksiapatit tulang ikan haruan memenuhi SNI, sedangkan uji pH tidak
memenuhi SNI. Pasta nano-hidroksiapatit tulang ikan haruan memiliki aktivitas
antibakteri dalam menghambat dan membunuh bakteri Streptococcus mutans.

Kata kunci: antibakteri, pasta, nano-hidroksiapatit tulang ikan haruan,
Streptococcus mutans.



ABSTRACT

PHYSICAL CHARACTERISTIC AND ACTIVITY OF NANO-
HYDROXYAPATITE PASTE OF HARUAN FISH BONE (CHANNA
STRIATA) TO STREPTOCOCCUS MUTANS (Study In Vitro 10%, 15%, and
20% Concentration)

Afifah Rahmadella, Nurdiana Dewi, Isnur Hatta

Background: Caries is a problem in the oral cavity that is commonly found in
society. The prevalence of caries in South Kalimantan reaches 46.9%.
Streptococcus mutans bacteria is the causative microorganism that plays role in
the initial occurrence of caires. One way to prevent caries is by adding nano-
hydroxyapatite to the paste. Haruan fish can be found in South Kalimantan and fish
bones are usually disposed, it is necessary to recycle fish bone waste. Nano-
hydroxyapatite from haruan fish bone has antibacterial characteristic against
gram-positive and negative bacteria. Formula in the paste contains physical
characteristic measurement, in this study homogenitical test dan pH test were
carried out, in order to determine the validity of the paste preparation. Purpose:
To analyze the physical characteristic (including homogenitical test and pH test)
and 10%, 15%, 20% concentration of nano-hydroxiapatie from haruan fish bone
(Channa striata) toward antibacterial activity on the growth of Streptococcus
mutans bacteria. Methods: This study uses a true experimental research method
with a post-test design with a control group design. It consisted of 5 treatments and
antibacterial activity test using the dilution method. Result: The results of the
homogenitical test is homogeneous and pH test unfulfilled SNI because more than
standart 4.5-10.5. MIC of paste at a concentration 10% with an average value of
the difference absorbance is -0,468 and MBC value at a concentration 15%.
Conclusion: The homogenitical test for nano-hydroxyapatite paste from haruan
fish bone fulfilled the Standar Nasional Indonesia (SNI), while the pH test has
unfulfilled the SNI. Nano-hydroxyapatite paste from haruan fish bone has
antibacterial activity in inhibiting and eliminating mutated Streptococcus mutans
bacteria.

Keywords: antibacterial, paste, nano-hydroxyapatite paste from haruan fish bone,
Streptococcus mutans.
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