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ABSTRACT

Background: Root canal treatment is an effort to maintain the function and aesthetics of teeth. The smear layer is
formed from the remains of instrumentation composed of organic and inorganic components. A smear layer in
the tooth root canal will benefit the adhesion and colonization of microorganisms, block the action of disinfectant
solutions, and prevent medicaments in the tooth root canal from penetrating the dentin tubules in the tooth root
canal walls. Irrigation can be used for cleaning and disinfection in areas of the root canal that cannot be reached
using instruments. Starfruit contains alkoloids, saponins, tannins, flavonoids, phenols, and triterpenoids.
Objective: To determine the effectiveness of star fruit extract (Averrhoa bilimbi L) as a smear layer cleaning agent.
Materials and Methods: This researcher used laboratory or experimental testing called Post Test Only Control
Design. Samples were taken using the purposive sampling technique involving four treatments and six
repetitions. The statistical test used is the Mann-Whiteney test. Results: Based on the Mann-Whiteney test, the
test results obtained a p-value of 0.093 which is more significant than 0.05 (p-value > 0.05). The results showed
no significant difference between the 17% EDTA and 35% extract treatment groups regarding smear layer
cleanliness. The 35% extract group is as good as the 17% EDTA group. Conclusion: star fruit extract (Averrhoa
bilimbi L) is 35% effective in cleaning the smear layer.
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ABSTRAK

Latar Belakang: Perawatan saluran akar merupakan salah satu upaya untuk mempertahankan fungsi dan
estetika pada gigi. Smear layer adalah suatu lapisan yang terbentuk dari sisa-sisa instrumentasi yang tersusun
atas komponen organik dan anorganik, Keberadaan smear layer dalam saluran akar gigi akan menguntungkan
adhesi dan kolonisasi mikroorganisme, menghalangi aksi larutan disinfektan serta menghambat medikamen
dalam saluran akar gigi berpenetrasi ke tubuli dentin di dinding saluran akar gigi. Irigasi dapat digunakan untuk
pembersihan dan disinfeksi di area saluran akar yang tidak di jangkau dengan menggunakan instrumen. Buah
belimbing wuluh memiliki kandungan alkoloid, saponin, tanin, flavonoid, fenol, dan triterpenoid. Tujuan
Penelitian : Mengetahui efektivitas ekstrak buah belimbing wuluh (Averrhoa bilimbi L) sebagai bahan pembersih
smear layer. Bahan dan Metode : Peneliti ini menggunakan pengujian pada laboratorium atau disebut uji
eksperimental Post Test Only Control Design. Sampel diambil menggunakan tehnik Purposive Sampling dengan 4
perlakuan dan 6 kali pengulangan. Uji statistik yang digunakan yaitu uji mann-whiteney. Hasil : Berdasarkan uji
mann-whiteney hasil uji diperoleh nilai p-value sebesar 0,093 yang lebih besar daripada 0,05 (p-value > 0.05). Hasil
menunjukkan bahwa tidak ada perbedaan signifikan antara kelompok perlakuan EDTA 17% dan ekstrak 35%
terhadap tingkat kebersihan smear layer, kelompok ekstrak 35% sama baiknya dengan kelompok EDTA 17%.
Kesimpulan : Ekstrak buah belimbing wuluh ( Averrhoa bilimbi L) 35% efektif dalam membersihkan smear layer.

Kata Kunci: Ekstrak Buah belimbing Wuluh ( Averrhoa bilimbi L), Smear layer, kebersihan saluran akar

1. Introduction

Root canal treatment is an effort to maintain the function and aesthetics of the tooth. It aims to
prevent reinfection by eliminating microorganisms and pulp tissue in the root canal. The
biomechanical preparation stage consists of mechanical instrumentation and irrigation. Mechanical
instrumentation that aims to facilitate the process of irrigation and root canal filling can produce a
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smear layer . The smear layer is formed from instrumentation debris composed of organic and
inorganic components, consisting of dentin particles, residual vital or necrotic pulp tissue, and
bacterial components. The inorganic component of the smear layer consists of tooth structure and
some non-specific inorganic contaminants 2.

A smear layer in the root canal will favor the adhesion and colonization of microorganisms,
inhibit the disinfectant solution, and prevent the medicament in the root canal from penetrating the
dentinal tubules in the root canal wall 3. Irrigation can be used to clean and disinfect root canal areas
that are not reached with instruments. Other cleaning and disinfection can be done chemically and
mechanically, as well as removing bacteria, especially pulp tissue biofilm, dentin debris, and smear
layer, with reachable irrigation materials .

The most commonly used irrigation solution for root canal irrigation is Ethylene Diamine Tetra
Acetic Acid (EDTA). Ethylene Diamine Tetra Acetic Acid (EDTA) is a chelating agent that removes
non-toxic inorganic smear layers. EDTA has little antibacterial activity and is not active in dissolving
organic tissue, so it cannot dissolve the organic smear layer. In addition, EDTA has an erosive effect
with dentin . Indonesia is a tropical country rich in flora diversity that can be utilized as traditional
medicine, including belimbing wuluh. Belimbing wuluh contains alkaloids, saponins, tannins,
flavonoids, phenols, and triterpenoids. Additionally, star fruit has antioxidant activity ¢. This research,
the researcher is interested in conducting an update by using Belimbing Wuluh fruit to conduct the
study with different concentrations.

2. Material and Methods

This research design is a laboratory experiment with a post-test-only control design model.
The type of research conducted is True Experimental. This study had 24 samples, of which four kinds
of treatment groups were repeated six times.

3. Result and Discussion

The appearance of smear layer cleanliness on the root canal wall that has been irrigated with
belimbing wuluh fruit extract (Averrhoa bilimbi L) with a concentration of 25%, 30%, 35% and EDTA
17% was photographed with SEM magnification 4000 X in each group.
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Figure 1. SEM Profile of photographic results of 4000 X magnification: (A) 25% extract; (B) 30% extract; (C) 35%
extract; (D) 17% EDTA
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Table 1. Smear layer cleanliness score assessment on the root canal walls irrigated

Sample | 25% Extract 30% Extract  35% Extract ~ 17%EDTA
1 3 2 2 1
2 5 2 2 1
3 3 3 1 1
4 3 3 2 1
5 3 3 2 2
6 4 2 1 1

Table 2. The descriptive analysis of smear layer cleanliness assessment

Fruit Extract Mean Std Deviation Normality Test Hom; ;g:tnelty
25% Extract 35 0.84 0.006

30% Extract 2.5 0.55 0.004

35% Extract 167 0.52 0.001 011

17% EDTA 117 041 0

The results of the descriptive analysis of the 25% extract treatment show an average value of
3.50 with a standard deviation of 0.84. The 30% extract treatment shows an average value of 2.50 with
a standard deviation 0.55. Meanwhile, the 35% extract treatment showed an average value of 1.67
with a standard deviation 0.52. The 17% EDTA treatment showed an average value of 1.17 with a
standard deviation of 0.41. This indicates that the highest average value is obtained at 25% extract
concentration, while the lowest average is at 17% EDTA.

Table 3. Analysis of comparative smear layer cleanliness assessment

Fruit Extract Mean Std Deviation p-value

25% Extract 35 0.84

30% Extract 2.5 0.55 011

35% Extract 1.67 0.52 :
17% EDTA 117 041

Based on the Kruskal Wallis test results on the treatment group, the smallest mean value in
the 17% EDTA treatment was 1.17, with a standard deviation of 0.41. The largest mean value occurred
ata 25% extract concentration of 3.50 with a standard deviation of 0.84. The Kruskal Wallis test results
obtained a p-value of 0.000, smaller than 0.05 (p-value <0.05). The 25%, 30%, 35%, and EDTA 17%
extract treatment groups given significantly affect smear layer cleanliness. Furthermore, further tests
were carried out using the Mann-Whitney test to see the most significant treatment effect.

Table 4. Analysis of comparative smear layer cleanliness assessment

Fruit Extract Mean Post hoc

25% Extract 30% Extract  35% Extract 17% EDTA
25% Extract 35 0.031* 0.003* 0.002*
30% Extract 25 0.030* 0.005*
35% Extract 1.67 0.093
17% EDTA 117

The results showed no significant difference between the 17% EDTA and 35% extract treatment
groups on the level of smear layer cleanliness. The 35% extract group was as good as the 17% EDTA
group. This research was conducted to know the effectiveness of star fruit extract (Averrhoa bilimbi L)
as a smear layer cleaner. Based on research conducted by Rahmiati A. et al. (2017), it is stated that a
minimum concentration of 25% can inhibit the growth of Streptococcus mutans bacteria. The
formation of the inhibition zone is due to the presence of chemical compound components contained
in the star fruit, which acts as an antimicrobial. Riza et al. (2008) also stated that in addition to the
quality and quantity of substances present in medicinal plants, environmental factors such as climate,
soil, sunlight, and plant growth conditions are determined by where plants grow 7. 8.

The results of research conducted by Dewantoro Z et al. (2017) explain that there are differences
in the results of star fruit extract with concentrations of 5%, 20%, 35%, 50%, 65%, and 80% which have
no antibacterial effect on Staphylococcus aureus °. It is assumed that star fruit extract (Averrhoa bilimbi
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L) is not able to penetrate the thickness of the cell membrane of Staphylococcus aureus bacteria
because these bacteria have a cell membrane wall thickness of 20-80 nm.

Based on research by Khasanah C.U et al. (2015), it is explained that mangosteen peel extract
(Garcinia magostana L) at a concentration of 100% can clean the smear layer on the root canal wall 1°.
The study conducted by Maulidiyah D.D et al. (2021) stated that 50% of cocoa pulp juice could clean
the smear layer on the tooth root canal wall. This is because EDTA 17% and 50% cocoa pulp juice can
be a chelating agent that can clean inorganic components in the tooth root canal wall 1.

This research uses ethylenediamine-tetraacetic acid (EDTA 17%), an amino polycarboxylic acid
that is almost colorless and water-soluble. Ethylenediamine-tetraacetic acid (EDTA 17%) is used as an
irrigation solution and also as a chelation agent, capable of reacting with calcium ions in the dentin
of the root canal wall to form soluble calcium chelation and remove the mineral part of the smear
layer. EDTA alone is less effective in cleaning the smear layer and has no antibacterial effect 3. EDTA
use causes erosion of the root canal wall due to hyper-decalcification, to minimize erosion, the EDTA
solution can be applied in a shorter time and in small amounts 2.

The research uses belimbing wuluh fruit (Averrhoa bilimbi L), which contains flavonoids,
alkaloids, glycosides, tannins, saponins, and starch/aleuron. Research by Epasinghe D] et al. (2016)
explains that flavonoids effectively inhibit demineralization. This indicates that belimbing wuluh fruit
extract also contains flavonoids that can remineralize due to demineralization from 17% EDTA
irrigation solution, which has toxic properties when applied directly to the root canal as a smear layer
cleaner 3. The results of this study indicate that star fruit extract (Averrhoa bilimbi L) with a
concentration of 25% has low root canal wall cleanliness, and 30% concentration has good criteria in
cleaning root canal walls when compared to 25% concentration. In comparison, a 35% concentration
of star fruit extract (Averrhoa bilimbi L) 35% is more effective than 25% and 30% of star fruit extract
(Averrhoa bilimbi L). This proves that the higher the concentration used, the higher the ability to clean
the root canal. However, star fruit (Averrhoa bilimbi L) does not have a more extraordinary ability
than EDTA 17% as a smear layer cleaner in dental root canals.

4. Conclusion

Based on the research, star fruit extract at 25% and 30% is less effective in cleaning the smear
layer, while a 35% concentration is proven effective. The 35% concentration is the best for cleaning
the smear layer. The Author suggests that further tests, such as in vivo and toxicity tests, should be
conducted so that star fruit extract (Averrhoa bilimbi L) can be maximally utilized as a natural
irrigation solution.
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