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RINGKASAN

PENGARUH PENAMBAHAN SERAT BEMBAN (Donax canniformis) 10%,
15%, DAN 20% TERHADAP NILAI KEKUATAN TEKAN RESIN
KOMPOSIT NANOHYBRID

Prevalensi karies gigi di Kalimantan Selatan mencapai 43,9%, sehingga memicu
tingginya penggunaan restorasi resin komposit nanohybrid. Restorasi gigi posterior ini
rentan mengalami fraktur sebesar 5-45% akibat beban kunyah yang besar. Penambahan
Fiber Reinforced Composite (FRC) menggunakan serat alami batang bemban (Donax
canniformis) berpotensi meningkatkan kekuatan mekanis karena mengandung selulosa
(24,17%) untuk kekakuan struktural dan lignin (32,41%) untuk ketahanan hidrofobik
rongga mulut. Penelitian ini bertujuan mengetahui pengaruh variasi konsentrasi serat
bemban terhadap kekuatan tekan resin komposit nanohybrid.

Metode penelitian menggunakan true experimental design dengan rancangan post-
test only with control group. Sampel berupa spesimen silindris berdiameter 6 mm dan
tebal 3 mm sesuai spesifikasi ADA No. 27. Total 20 spesimen dibagi ke dalam 4
kelompok menggunakan teknik simple random sampling, yaitu kelompok kontrol
(tanpa serat), kelompok serat bemban 10%, 15%, dan 20%. Serat dipreparasi secara
unidirectional, diberi bonding, dimasukkan ke dalam resin komposit, dan disinar LED
selama 20 detik. Pengujian kekuatan tekan menggunakan alat Universal Testing
Machine (UTM) kecepatan 0,5 mm/menit hingga patah. Analisis data menggunakan
uji non-parametrik Kruskal-Wallis dan uji lanjut Mann-Whitney.

Hasil pengujian UTM menunjukkan rerata kekuatan tekan kelompok kontrol
sebesar 112,042 MPa, kelompok serat 10% sebesar 126,828 MPa, kelompok serat 15%
sebesar 162,644 MPa, dan kelompok serat 20% sebesar 180,432 MPa. Uji Kruskal-
Wallis menunjukkan perbedaan signifikan antarkelompok perlakuan (p=0,009).
Penambahan serat 10% belum memberikan perbedaan bermakna dibanding kontrol
(p=0,747) karena fraksi volume serat masih di bawah batas kritis. Peningkatan
kekuatan tekan yang signifikan baru terbentuk pada kelompok serat 15% (p=0,038) dan
kelompok serat 20% (p=0,004) karena kerapatan anyaman serat mampu
mendistribusikan tekanan secara merata. Penelitian ini menyimpulkan terdapat
pengaruh signifikan dari penambahan serat bemban (Donax canniformis) terhadap nilai
kekuatan tekan resin komposit nanohybrid, dengan konsentrasi 20% sebagai formulasi
paling optimal.
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SUMMARY

THE EFFECT OF ADDING 10%, 15%, AND 20% BEMBAN FIBER (Donax
canniformis) ON THE COMPRESSIVE STRENGTH STRENGTH VALUE OF
NANOHYBRID COMPOSIT RESIN

The prevalence of dental caries in South Kalimantan reaches 43,9%, triggering the
high usage of nanohybrid composite resin restorations. These posterior dental
restorations are vulnerable to fractures by 5-45% due to high masticatory loads. The
addition of Fiber Reinforced Composite (FRC) using natural fiber from bemban
(Donax canniformis) stems has the potential to increase mechanical strength because
it contains cellulose (24,17%) for structural stiffness and lignin (32,41%) for
hydrophobic resistance in the oral cavity. This study aims to determine the effect of
variation in bemban fiber concentration on the compressive strength of nanohybrid
composite resin.

The research method used a true experimental design with a post-test only with
control group design. The samples were cylindrical specimens with a diameter of 6 mm
and a thickness of 3 mm according to ADA Specification No. 27. A total of 20 specimens
were allocated into four distinct groups via simple random sampling: group 1
consisting of full composite resin, group 2 utilizing composite resin reinforced with
10% bemban fiber, group 3 utilizing composite resin reinforced with 15% bemban
fiber, and group 4 utilizing composite resin reinforced with 20% bemban fiber.
Unidirectional fibers were bonded, embedded within the composite resin, light-cured
for 20 seconds, and subjected to compressive testing using a Universal Testing
Machine (UTM) at a crosshead speed of 0.5 mm/minute. Data analysis was performed
using Kruskal-Wallis and Mann-Whitney tests.

The UTM results demonstrated mean compressive strengths of 112,042 MPa for
group 1, 126,828 MPa for group 2, 162,644 MPa for group 3, and a maximum of
180,432 MPa for group 4, indicating a statistically significant difference among the
groups (p=0,009). Group 2 exhibited no significant difference compared to group 1
(p=0,747) due to a fiber volume fraction below the critical threshold. Significant
strength increments were observed in group 3 (p=0,038) and group 4 (p=0,004),
attributed to the dense fiber mesh that effectively distributed mechanical stress. This
study concludes that the incorporation of bemban fiber (Donax canniformis)
significantly increases the compressive strength of nanohybrid composite resin,
establishing the 20% concentration as the optimal formulation.
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ABSTRAK

PENGARUH PENAMBAHAN SERAT BEMBAN (Donax canniformis) 10%,
15%, DAN 20% TERHADAP NILAI KEKUATAN TEKAN RESIN
KOMPOSIT NANOHYBRID

Nezwa Dianita Putri”, Agung Satria Wardhana?), Isyana Erlita®

D Fakultas Kedokteran Gigi, Universitas Lambung Mangkurat, Banjarmasin

2 Departemen Material Kedokteran Gigi, Universitas Lambung Mangkurat,
Banjarmasin

3 Departemen Konservasi Gigi, Universitas Lambung Mangkurat, Banjarmasin

Latar Belakang: Resin komposit nanohybrid posterior rentan fraktur sebesar 5-45%
akibat beban kunyah. Serat alami batang bemban (Donax canniformis) mengandung
selulosa (24,17%) dan lignin (32,41%) yang berpotensi sebagai penguat material.
Tujuan: Mengetahui pengaruh variasi konsentrasi serat bemban terhadap kekuatan
tekan resin komposit nanohybrid. Metode: Penelitian true experimental post-test only
control group ini menggunakan 20 spesimen silindris ADA No. 27. Sampel dibagi
menjadi kelompok 1 (resin penuh), kelompok 2 (resint+serat 10%), kelompok 3
(resintserat 15%), dan kelompok 4 (resin+serat 20%). Spesimen diuji menggunakan
Universal Testing Machine (UTM) kecepatan 0,5 mm/menit, lalu data dianalisis
dengan uji Kruskal-Wallis dan Mann-Whitney. Hasil: Rerata kekuatan tekan kelompok
1 sebesar 112,042 MPa, kelompok 2 sebesar 126,828 MPa, kelompok 3 sebesar
162,644 MPa, dan kelompok 4 sebesar 180,432 MPa (p=0,009). Kelompok 2 tidak
berbeda bermakna dibanding kelompok 1 (p=0,747). Peningkatan kekuatan tekan
signifikan terbentuk pada kelompok 3 (p=0,038) dan kelompok 4 (p=0,004) karena
kerapatan anyaman serat mampu mendistribusikan tekanan secara merata.
Kesimpulan: Penambahan serat bemban (Donax canniformis) signifikan
meningkatkan kekuatan tekan resin komposit nanohybrid, dengan konsentrasi 20%
sebagai formulasi paling optimal.

Kata Kunci: kekuatan tekan, resin komposit nanohybrid, serat bemban, Fiber
Reinforced Composite.
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ABSTRACT

THE EFFECT OF ADDING 10%, 15%, AND 20% BEMBAN FIBER (Donax
canniformis) ON THE COMPRESSIVE STRENGTH STRENGTH VALUE OF
NANOHYBRID COMPOSIT RESIN

Nezwa Dianita Putri”, Agung Satria Wardhana?), Isyana Erlita®

D Faculty of Dentistry, Lambung Mangkurat University, Banjarmasin

2 Department of Dental Materials, Lambung Mangkurat University, Banjarmasin
3 Department of Conservative Dentistry, Lambung Mangkurat University,
Banjarmasin

Background: Posterior nanohybrid composite resins are susceptible to clinical
fractures ranging from 5% to 45% due to masticatory loads. Natural bemban (Donax
canniformis) stem fiber contains cellulose (24.17%) and lignin (32.41%), which
potentially serve as a material reinforcer. Objective: To evaluate the effect of varying
bemban fiber concentrations on the compressive strength of nanohybrid composite
resin. Methods: This true experimental post-test only control group design utilized 20
cylindrical ADA No. 27 specimens. The samples were divided into group 1 (full resin),
group 2 (resin+10% fiber), group 3 (resin+15% fiber), and group 4 (resin+20% fiber).
Specimens were tested using a Universal Testing Machine (UTM) at a speed of 0.5
mm/minute, and the data were analyzed using Kruskal-Wallis and Mann-Whitney tests.
Results: The mean compressive strength was 112.042 MPa for group 1, 126.828 MPa
for group 2, 162.644 MPa for group 3, and 180.432 MPa for group 4 (p=0.009). Group
2 showed no significant difference compared to group 1 (p=0.747). Significant
increases in compressive strength emerged in group 3 (p=0.038) and group 4
(p=0.004) because the dense fiber mesh distributed pressure evenly. Conclusion: The
incorporation of bemban fiber (Donax canniformis) significantly increases the
compressive strength of nanohybrid composite resin, establishing the 20%
concentration as the most optimal formulation.

Keywords: compressive strength, nanohybrid composite resin, bemban fiber, Fiber
Reinforced Composite.
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