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ABSTRAK 

 

PENGARUH KONSENTRASI KERATIN PADA SIFAT MEKANIK 

DAN SWELLING HIDROGEL 

 

VENESIA MARCELIANI 

2443022100 

 

 Keratin merupakan protein fibrosa kaya sistein yang berpotensi 

digunakan sebagai bahan bioaktif dalam pembalut luka karena mampu 

meningkatkan adhesi sel, proliferasi fibroblas, dan mempercepat re-

epitelisasi. Penelitian ini bertujuan mengevaluasi pengaruh variasi 

konsentrasi keratin (0; 0,2; 0,6; dan 1%) terhadap sifat mekanik dan kapasitas 

swelling hidrogel peel-off berbasis glukomanan, xanthan gum, sodium 

alginate, dan polivinil alkohol (PVA). Keratin diekstraksi dari rambut 

manusia melalui metode reduktif menggunakan sodium sulfide, diikuti 

presipitasi, filtrasi, dialisis, serta freeze-drying. Hidrogel yang dihasilkan 

dievaluasi melalui uji organoleptik, pH, viskositas, waktu kering, kekuatan 

tarik, daya sebar, water absorption, dan kapasitas swelling. Hasil penelitian 

menunjukkan bahwa penambahan keratin meningkatkan kekuatan tarik 

namun menurunkan daya sebar dan swelling pada konsentrasi tinggi. Formula 

dengan konsentrasi keratin 0,6% memberikan formula paling optimal, 

dimana untuk pengamatan organoleptisnya menghasilkan hidrogel bewarna 

putih transparan, tidak berbau, kekuatan tarik 0,660 ± 0,007 MPa, viskositas 

49.000 ± 200 cP, daya sebar 4,80 ± 0,254 cm, dimana untuk water absorption 

117,85 ± 0,90 mg/cm² dan kapasitas swelling 286,40 ± 67,49%, 

mengindikasikan matriks gel yang rapat. Formula dengan keratin 0,6% 

memberikan performa paling optimal karena menghasilkan kekuatan tarik 

yang meningkat tanpa menurunkan kemampuan swelling secara signifikan. 

Hal ini dapat disimpulkan bahwa penambahan keratin meningkatkan 

kekuatan tarik dan daya lekat hidrogel, namun menurunkan daya sebar akibat 

viskositas yang semakin tinggi, serta peningkatan konsentrasi keratin 

menyebabkan penurunan kapasitas swelling dan daya serap air karena 

struktur gel menjadi lebih rapat.  

Kata kunci : Keratin, Hidrogel, Peel-off, Swelling, Kekuatan Tarik. 
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ABSTRACT 

 

EFFECT OF KERATIN CONCENTRATION ON MECHANICAL 

AND SWELLING PROPERTIES OF HYDROGELS 

 

VENESIA MARCELIANI 

2443022100 

 

 Keratin is a cysteine-rich fibrous protein with potential as a bioactive 

component in wound dressings due to its ability to enhance cell adhesion, 

stimulate fibroblast proliferation, and accelerate re-epithelialization. This 

study aimed to evaluate the effect of varying keratin concentrations (0, 0.2, 

0.6, and 1%) on the mechanical properties and swelling capacity of peel-off 

hydrogels formulated with glucomannan, xanthan gum, sodium alginate, and 

polyvinyl alcohol (PVA). Keratin was extracted from human hair using a 

reductive method involving sodium sulfide, followed by precipitation, 

filtration, dialysis, and freeze-drying. The result hydrogels were evaluated 

through organoleptic assessment, pH measurement, viscosity, drying time, 

tensile strength, spreadability, water absorption, and swelling capacity. The 

results showed that the addition of keratin increased tensile strength but 

decreased spreadability and swelling at higher concentrations. The 

formulation containing 0.6% keratin demonstrated the most optimal 

performance, exhibiting a transparent white, odorless hydrogel with a tensile 

strength of 0.660 ± 0.007 MPa, viscosity of 49,000 ± 200 cP, spreadability of 

4.80 ± 0.254 cm, water absorption of 117.85 ± 0.90 mg/cm², and swelling 

capacity of 286.40 ± 67.49%, indicating a compact gel matrix. The 0.6% 

keratin formulation was considered optimal because it enhanced tensile 

strength without significantly compromising swelling ability. It can be 

concluded that the incorporation of keratin increases the tensile strength and 

adhesiveness of the hydrogel while reducing spreadability due to higher 

viscosity, and that higher keratin concentrations lead to reduced swelling 

capacity and water absorption as the gel structure becomes more compact. 

 

Keywords: Keratin, Hydrogel, Peel-off, Swelling, Tensile Strength 
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