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ABSTRAK 
 AKRAM MUSTHAFA. Inovasi Perekat Berbasis Soy Protein Isolate (SPI) 

Berkualitas Tinggi. Dibimbing oleh DEDE HERMAWAN dan EKO SETIO 

WIBOWO. 

 

Pengembangan alternatif perekat yang berkelanjutan menjadi penting 

karena dampak lingkungan dan emisi tinggi dari perekat berbasis minyak bumi. 

Isolat protein kedelai (soy protein isolate/SPI) berpotensi menjadi bahan polimer 

ramah lingkungan karena berasal dari sumber terbarukan, namun memiliki 

kelemahan pada keteguhan rekatnya. Penelitian ini bertujuan mengembangkan 

perekat alami berbasis SPI melalui modifikasi kimia menggunakan metode 

pengikat silang (cross-linking) formaldehida guna meningkatkan kekuatan ikatan. 

Metode meliputi sintesis perekat berbasis SPI 90% yang dihidrolisis, direaksikan 

dengan formaldehida, dikarakterisasi sifat fisikokimianya, diuji pada kayu lapis. 

Hasil penelitian menunjukkan bahwa penambahan formaldehida berpengaruh 

signifikan terhadap peningkatan kualitas hasil kadar padatan, viskositas, waktu 

gelatinasi, dan keteguhan rekat. Analisis gugus fungsi (FTIR) mengidentifikasi 

keberadaan N–H, O–H, –CH2, C=O, C–N, COO–, dan C–O sebagai hasil reaksi 

antara SPI, NaOH, etilen glikol, dan formaldehida. Formulasi perekat A5 

menunjukkan performa terbaik dengan kadar padatan 30,05%, viskositas 44,50 

mPa∙s, waktu gelatinasi 1,32 menit, dan keteguhan rekat 0,78 MPa. 

 

Kata kunci: analisis instrumen, isolate protein kedelai, pengikat silang, perekat 

protein 

 

ABSTRACT 
 AKRAM MUSTHAFA. High Quality Soy Protein Isolate (SPI)-Based 

Adhesive Innovation. Supervised by DEDE HERMAWAN  and EKO SETIO 

WIBOWO. 

 

The development of sustainable adhesive alternatives is crucial due to the 

environmental impact and high emissions of petroleum-based adhesives. Soybean 

protein isolate (SPI) has the potential to be an environmentally friendly polymer 

material, but it has a weakness in adhesive strength. This study aims to develop a 

natural SPI-based adhesive through chemical modification using a formaldehyde 

cross-linking method to increase bond strength. This method involves synthesizing 

a 90% hydrolyzed SPI-based adhesive, reacting it with formaldehyde, 

characterizing its physicochemical properties, and testing it on plywood. The results 

showed that the addition of formaldehyde significantly improved the quality of the 

product in terms of solids content, viscosity, gelatinization time, and bond strength. 

Functional group analysis (FTIR) identified the presence of N–H, O–H, –CH2, 

C=O, C–N, COO–, and C–O as reaction products between SPI, NaOH, ethylene 

glycol, and formaldehyde. The A5 adhesive formulation showed the best 

performance with a solids content of 30.05%, a viscosity of 44.50 mPa∙s. a 

gelatinization time of 1.32 minutes, and a bond strength of 0.78 MPa. 

 

Keywords: crosslinking, instrument analysis, protein base adhesive, soy protein 

isolate 
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