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ABSTRAK 

DINDA ASHELLIA ROMADIANI. Karakterisasi Edible Film Berbasis Refined 

Carrageenan dengan Crosslinking Ion K⁺ dan Ca²⁺ serta Kombinasinya. Dibimbing 

oleh UJU dan WAHYU RAMADHAN.  

 

Refined carrageenan (RC) berpotensi digunakan sebagai bahan baku edible 

film karena bersifat biodegradable, aman dikonsumsi, dan memiliki kemampuan 

membentuk film yang baik. Sifat hidrofilik RC menyebabkan stabilitas terhadap air 

dan karakteristik mekaniknya masih perlu ditingkatkan. Penelitian ini bertujuan 

untuk menganalisis pengaruh crosslinking ionik dengan penambahan ion kalium 

dan kalsium  larutan KCl, CaCl₂, dan kombinasi keduanya terhadap sifat fisik, 

mekanik, dan struktur edible film berbasis RC. Penelitian menggunakan Rancangan 

Acak Lengkap (RAL) dengan empat perlakuan, yaitu kontrol, KCl, CaCl₂, dan 

KCl+CaCl₂. Parameter yang diamati meliputi ketebalan, kadar air, densitas, 

transparansi, daya serap air, waktu kelarutan, kuat tarik, elongasi, dan perubahan 

gugus fungsi. Hasil penelitian menunjukkan bahwa proses crosslinking ionik 

dengan penambahan KCl dan CaCl₂ berpengaruh nyata (p<0,05) terhadap kadar air, 

daya serap air, waktu kelarutan, kuat tarik, dan elongasi. Perlakuan CaCl₂ 

menghasilkan kuat tarik tertinggi (25,01 MPa), elongasi tertinggi (23,45%), dan 

waktu kelarutan terlama (360 menit), sedangkan perlakuan KCl menghasilkan daya 

serap air terendah (20,50%). Analisis FTIR menunjukkan adanya interaksi ionik 

antara ion K⁺ dan Ca²⁺ dengan gugus sulfat RC. Crosslinking menggunakan CaCl₂ 

merupakan perlakuan terbaik dalam meningkatkan kualitas edible film berbasis RC. 

Kata kunci:  edible film, refined carrageenan, ion kalium, ion kalsium 

 

ABSTRACT 

DINDA ASHELLIA ROMADIANI. Characterization of Refined Carrageenan-

Based Edible Films Crosslinked with K⁺ and Ca²⁺ Ions and Their Combinations. 

Supervised by UJU and WAHYU RAMADHAN.  

Refined carrageenan has great potential as a raw material for edible films due 

to its biodegradability, safe for consumption, and has good film-forming properties. 

The hydrophilic nature of RC confers stability in water, but its mechanical 

characteristics still need to be improved. This study aims to analyze the effects of 

ionic crosslinking through the addition of potassium and calcium ions using KCl, 

CaCl₂, and combination of both on the physical, mechanical, and structural 

properties of RC-based edible films. The study used a completely randomized 

design consisting of four treatments: control, KCl, CaCl₂, and KCl+CaCl₂. The 

parameters observed included thickness, moisture content, density, transparency, 

water absorption, dissolution time, tensile strength, elongation, and changes in the 

functional groups of the edible film. The results of the study show that the ionic 

crosslinking process with addition of KCl and CaCl₂ had a significant effect 

(p<0.05) on moisture content, water absorption, dissolution time, tensile strength, 

and elongation. The CaCl₂ treatment produced the highest tensile strength (25.01 

MPa), the highest elongation (23.45%), and longest dissolution time (360 min), 



while the KCl treatment resulted in the lowest water absorption (20.50%). FTIR 

analysis indicated the presence of ionic interactions between  K⁺ and Ca²⁺ ions and 

the RC sulfate groups. Crosslinking with CaCl₂ is the most effective treatment for 

improving the quality of RC-based edible films. 

Keywords: edible film, refined carrageenan, potassium ion, calcium ion   
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