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ABSTRACT 

Background: Demineralization is a condition where the tooth surface experiences mineral loss by releasing the bonds of cal-

cium, hydroxyapatite and phosphate compounds thereby increasing the surface roughness of the enamel. Calcium and phos-

phate can help improve the remineralization process by rebuilding hydroxyapatite crystals. Catfish (Clarias batrachus) bones 

contain 5.68% calcium and 3.78% phosphate which potentially remineralize tooth enamel. Objective: To determine the effect 

of catfish bone paste application on enamel surface roughness. Method: This experimental laboratory research used 32 samples 

of maxillary first premolar which were divided into 2 groups. All samples were immersed in cola type carbonated drinks for 2 

minutes. Samples in each group were treated (6 minutes and 30 minutes) with catfish bone paste application in group I and CPP-

ACP application in group II. The roughness test was carried out using a surface roughness tester on the surface of the initial 

tooth enamel, after soaking it in a cola type carbonated drink, and after application of the remineralization material for 6 mi-

nutes and 30 minutes. Results: There was a decrease in enamel surface roughness after application of catfish bone paste and 

CPP-ACP paste. Conclusion: The application of catfish bone paste significantly decreased enamel surface roughness. 
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ABSTRAK 

Latar belakang: Demineralisasi adalah suatu kondisi permukaan gigi mengalami kehilangan mineral dengan melepaskan 

ikatan senyawa kalsium, hidroksiapatit dan fosfat sehingga meningkatkan kekasaran permukaan email. Kalsium dan fosfat 

dapat membantu meningkatkan proses remineralisasi dengan membangun kembali kristal hidroksiapatit. Tulang ikan lele 

(Clarias batrachus) mengandung 5,68% kalsium dan 3,78% fosfat yang berpotensi meremineralisasi email gigi. Tujuan: 

Mengetahui pengaruh aplikasi pasta tulang ikan lele terhadap kekasaran permukaan email. Metode: Penelitian laboratorium 

eksperimental ini menggunakan 32 sampel gigi premolar pertama rahang atas yang dibagi menjadi 2 kelompok. Semua 

sampel direndam dalam minuman berkarbonasi jenis cola selama 2 menit. Sampel pada masing-masing kelompok diberi 

perlakuan (6 menit dan 30 menit) dengan aplikasi pasta tulang lele pada kelompok I dan aplikasi CPP-ACP pada kelompok 

II. Uji kekasaran dilakukan dengan menggunakan surface roughness tester (µm) pada permukaan email gigi awal, setelah 

direndam dalam minuman berkarbonasi jenis cola, dan setelah aplikasi bahan remineralisasi selama 6 menit dan 30 menit. 

Hasil: Terjadi penurunan kekasaran permukaan email setelah aplikasi pasta tulang ikan lele dan pasta CPP-ACP. Simpulan: 

Aplikasi pasta tulang ikan lele dapat menurunkan kekasaran permukaan email secara signifikan. 

Kata kunci: kekasaran permukaan email, minuman berkarbonasi tipe cola, pasta tulang ikan lele, pasta CPP-ACP 
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INTRODUCTION 

The tooth structure consists of enamel, dentin, pulp 

and cementum. Part of the enamel includes an enamel 

prism formed of hydroxyapatite crystals and rod sheath 

consisting of an organic fibrous substance. Enamel can 

undergo demineralization and remineralization proces-

ses.1-3
 The demineralization process is the dissolution 

of part and even all of the mineral ions from the hydro-

xyapatite crystals in tooth enamel, thereby increasing 

the surface roughness of the enamel.4 The deminerali-

zation process can be in the form of erosion caused by 

the habit of consuming acidic drinks such as carbonated 

drinks. Acid exposure on the enamel surface causes the 

release of hydroxyapatite minerals.5 Hydroxyapatite 

crystals can return to their initial conditions if the pH in 

the oral cavity is neutral and there is sufficient calcium 

ion to support remineralization. Calcium and phosphate 

can help improve the remineralization process by re-

building hydroxyapatite crystals.6 

Sources of calcium can be found in several food 

ingredients and remineralization materials in dosage 

forms such as casein-phosphopeptide-amorphous cal-

cium phosphate (CPP-ACP). CPP-ACP preparations 

are derived from casein milk protein and contain more 

complex remineralization materials to replenish lost 

minerals such as calcium and phosphate into the tooth 

structure.7 These materials from an economic perspec-

tive are quite expensive and not widely known to the 

public. Consuming fish is a good source of calcium be-

cause fish is a calcium rich food. Calcium in fish is not 
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only found in the meat, but also in the bones. The type 

of fish that can be used for bones is catfish (Clarias ba-

trachus), but the bones are wasted as waste from their 

processing.8 In fact, catfish bones contain 5.68% calci-

um and 3.78% phosphate, which are essential minerals 

for bone growth and have the potential as an alterna-

tive to enamel remineralization. 

Research by Gunawan, regarding the application of an-

chovy paste (Stolephorus sp) can improve enamel sur-

face remineralization in terms of surface roughness and 

hardness, however, there has been no research on catfish 

bone paste on changes in enamel surface roughness.9 

Therefore, this study aims to determine the potenti-

ial of catfish bone paste to reduce enamel surface rough-

ness. The change in roughness on the enamel surface 

can be seen through a surface roughness tester. 

 

METHODS 

This is a laboratory experimental research. The 

making of catfish bone paste begins with boiling, drying 

and grinding the bones, followed by calcination to ob-

tain catfish bone sediment which will be dried into pow-

der. The next step is heating distilled water, adding nip-

agin and 0.2 g cellulose. The results of calcined catfish 

bones are crushed until smooth and moistened with 1 

g of glycerol, mixed with 0.05 g of menthol and alcohol 

until dissolved, then crushed into a homogeneous paste. 

Figure 1 Graph of mean initial enamel roughness values, 

after immersion of carbonated drinks, and after application 

of enamel surface remineralization paste 

 

This study used 32 samples of the maxillary first 

premolar and cut the roots of the teeth to the extent of 

the CEJ using a carborundum disc bur. The samples 

were divided into 2 groups, namely group I and group 

II, taking the initial roughness measurement using a sur-

face roughness tester (SRT) and soaking the sample in 

a cola type carbonated drink for 2 minutes, remeasur-

ing the roughness of the enamel, followed by the appli-

cation of catfish bone paste in group I and CPP-ACP 

paste in group II for 6 minutes each, measuring the 

roughness of the enamel, reapplying catfish bone paste 

and CPP-ACP paste for 30 minutes each group, then a 

final roughness measurement was taken. The data ob-

tained were analyzed using the one-way Anova and 

Shapiro Wilk test with a confidence level of 95% (p< 

0.05). 

Based on table 1, in group I with the application 

of catfish bone paste, the mean initial roughness value 

was 2.65 µm, then there was an increase in roughness 

after soaking with carbonated drinks by 3.99 µm and 

there was a decrease in roughness after application of 

catfish bone paste for 6 minutes to 2.38 µm, then de-

creased to 1.21 µm after 30 minutes of catfish bone paste 

application. Whereas in group II using CPP-ACP, the 

mean initial roughness was 2.63 µm, then there was an 

increase in roughness after soaking with carbonated 

drinks by 4.21 µm and a decrease in roughness after 

CPP-ACP application for 6 minutes to 1.80 µm and de-

creased to 0.61 µm in the CPP-ACP application for 30 

minutes. 

Observations in the catfish bone paste and CPP-

ACP paste groups used the Shaphiro-Wilk statistical 

test to determine the normality value and obtained a p-

value is more than 0.05, which means that the data is 

normally distributed so the test is continued with the 

parametric test, namely one-way Anova. Based on 

the one-way Anova statistical test showed a significan-

ce value of 0.000 (p <0.05) in the catfish bone paste 

and CPP-ACP paste groups, which means that there 

were significant differences between observation times 

in each group. 
 

DISCUSSION 

Enamel is a network that undergoes high mineral-

ization processes such as remineralization and demi-

neralization which are susceptible to acids. The decre-

ase in pH and the length of exposure to the enamel sur-

face with acidic food and drinks affects the mineral ion 

density on the enamel surface and allows microporosity 

to occur. This demineralization can be followed by a 

decrease in hardness and an increase in microrough-

ness on the enamel surface.2,10-12 

This study uses a cola type carbonated drink be-

cause of its low pH, namely 2.4-2.74 and the content 

of strong acids such as phosphoric acid and citric acid 

which can bind calcium. This is because the more acid-

ic the drink is the more hydrogen ions can increase the 

potential for the release of calcium ions on the enamel 

surface.13-16
 The immersion time of the sample was cho-

sen for 2 minutes, based on the results of preliminary re-

search conducted by the author which proved to signi-

ficantly increase enamel surface roughness. 

In group I, application of catfish bone paste for 6 

minutes and 30 minutes significantly reduced enamel 

surface roughness after immersion with carbonated  
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RESULTS 
Table 1 The mean value of initial enamel roughness and after treatment (µm) 

Observation time 
Catfish bone paste CPP-ACP paste 

X SD X SD 

Initial measurements 2.65 0.45 2.63 0.38 

Demineralization 3.99 0.62 4.21 0.58 

Remineralized paste application (6 minutes) 2.38 0.45 1.80 0.56 

Remineralized paste application (30 minutes) 1.21 0.45 0.61 0.67 

  Notes: X = average; SD = Standard Deviation 

 

Table 2 The results of the enamel roughness value test in each treatment group 

Observation time 
Catfish Bone Paste CPP-ACP Paste 

Normality test* Comparison test** Normality test* Comparison test** 

Initial  0.185* 

0.000** 

0.190* 

0.000** 
Soaking in carbonated drinks 0.120* 0.168* 

Remineralized paste application (6 minutes) 0.831* 0.567* 

Remineralized paste application (30 minutes) 0.064* 0.408* 

*Shapiro Wilk test: p>0.05; data distribution normal  

**One-Way Anova: p<0.05; significant 

 

drinks. This occured due to the calcium content of 

5.68% and 3.78% phosphate contained in catfish bone 

paste.20 The mineral content of calcium comes from 

the collagen matrix in fish bones. The process of syn-

thesizing calcium from fish bones is carried out with the 

aim of changing the particle size of fish bones to ma-

ximize the process of calcium absorption on the ena-

mel surface.21 Sufficient calcium and phosphate con-

centrations will penetrate into interprismatic enamel 

which will inhibit the process of decomposing hydro-

xyapatite and allow rebuilding or partial reconstruct-

ion soluble hydroxyapatite crystals.22,23 

The mineral apatite formation process occurs as 

soon as the calcium, phosphate, and fluorine ions come 

into contact with the enamel. The duration of exposure 

to the remineralization material with the enamel sur-

face has an effect on reducing the surface roughness of 

the enamel.17,24 The application time of the reminerali-

zation material for 30 minutes is an efficient time to re-

duce the surface roughness of the enamel. This can be 

seen in the preliminary research author where the value 

of the reduction in roughness was high occurs in the 

application for 30 minutes. The remineralization pro-

cess is influenced by the amount of calcium and phos-

phate ions and neutral pH. When the pH is at a value of 

5.5 or neutral, a pH balancing process will occur to pre-

vent the dissolution of apatite crystals on the enamel 

surface.18,25 The formation of apatite crystals begins 

with the deposition of small crystals; over time the small 

crystals melt and solidify to form larger crystals to 

reach their maximum size.7,24 

In group II, application of CPP-ACP for 6 mi-

nutes and 30 minutes, there was a decrease in enamel 

surface roughness which was descriptively higher than 

that in group I. This was because CPP-ACP had the abi-

lity to suffice and stabilize calcium and phosphate ions 

on the enamel surface. Calcium and phosphate levels 

in CPP-ACP will prevent the release of hydroxyapatite 

crystals on the enamel surface, stop demineralization 

and can reduce acid conditions to allow the remineral-

ization process on the enamel surface, assisted by the 

content of casein phosphopeptide.17,19,27 Casein phos-

phopeptide can quickly deliver calcium phosphate and 

also helps ACP bind to enamel. In acidic conditions, 

casein will settle because it has low solubility and can 

function as a reservoir for storing calcium and phospha-

te. In the oral cavity the casein content of CPP-ACP 

will help increase the resistance of the enamel surface 

to bacteria and can reduce the number of caries-caus-

ing bacteria.26,27 In addition, the paste texture of CPP-

ACP is smoother when compared to catfish bone paste. 

A smoother preparation and lower viscosity will make it 

easier for the diffusion process of calcium ions to be ab-

sorbed by hypomineralized enamel and help remineral-

ization.23,29 

High calcium levels and complex CPP-ACP con-

tent can guarantee the need for calcium in the remine-

ralization process that occurs in the oral cavity and can 

stimulate remineralization after the demineralization 

due to soaking cola type carbonated drinks.13,26-28 

It was concluded that application of catfish bone 

paste for 6 minutes and 30 minutes can cause enamel 

surface changes in the form of a significant reduction 

in enamel surface roughness and has the potential to 

increase the enamel remineralization process. 
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