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ABSTRAK 

 

OPTIMASI FERMENTASI, PURIFIKASI, DAN BIOKONVERSI PRO-

GLARGIN DALAM PRODUKSI INSULIN GLARGIN DARI Pichia 

pastoris UNTUK PENGOBATAN DIABETES DALAM MENDUKUNG 

SISTEM KESEHATAN NASIONAL 

 

Kematian akibat diabetes di Indonesia terus meningkat, sementara 

ketergantungan terhadap impor insulin menunjukkan rendahnya kapasitas 

produksi dalam negeri. Insulin glargin merupakan insulin analog kerja 

panjang yang telah dikembangkan melalui ekspresi ekstraseluler 

menggunakan Pichia pastoris yang mengandung vektor pPICZα dengan gen 

penyandi glargin. Penelitian ini bertujuan melakukan optimasi produksi dan 

pemurnian pro-glargin, serta memperoleh glargin aktif secara efisien melalui 

proses biokonversi menggunakan enzim trypsin. Optimasi dilakukan pada 

media fermentasi dengan penambahan Pichia Trace Mineral (PTM), serta 

proses pemurnian melalui kation exchange dengan variasi pH dan laju alir 

(flow rate). Biokonversi juga dioptimalkan melalui penyesuaian pH buffer dan 

pH reaksi. Hasil menunjukkan bahwa PTM meningkatkan biomassa dan 

ekspresi pro-glargin, sementara kombinasi pH supernatan 3,8, pH elusi 6, 

dan flow rate 4,6 mL/menit menghasilkan pemurnian optimal. Biokonversi 

paling efektif terjadi pada pH 8,5 menggunakan buffer Tris 1 M pH 8.5, 

sehingga enzim trypsin dapat bekerja secara maksimal dalam kondisi 

tersebut. Penelitian ini menunjukkan potensi besar dalam produksi insulin 

glargin rekombinan secara efisien dan dapat menjadi langkah awal 

kemandirian Indonesia dalam memproduksi insulin. 

Kata Kunci: Biokonversi protein, diabetes melitus, insulin glargin, Pichia 

pastoris, protein rekombinan, purifikasi protein. 
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ABSTRACT 

 

OPTIMIZATION OF FERMENTATION, PURIFICATION, AND 

BIOCONVERSION OF PRO-GLARGIN IN INSULIN GLARGIN 

PRODUCTION FROM Pichia pastoris FOR DIABETES TREATMENT TO 

SUPPORT THE NATIONAL HEALTH SYSTEM 

The mortality rate due to diabetes in Indonesia continues to rise, while the 

heavy reliance on imported insulin highlights the country's limited capacity for 

domestic production. Insulin glargin, a long-acting insulin analog, has been 

developed through extracellular expression using Pichia pastoris containing 

the pPICZα vector with the glargin gene. This study aims to optimize the 

production and purification of pro-glargin and to efficiently obtain active 

glargin through a bioconversion process using the enzyme trypsin. 

Optimization was carried out in the fermentation medium by adding Pichia 

Trace Mineral (PTM), while purification was conducted using cation exchange 

chromatography with variations in sample pH, elution pH, and flow rate. The 

bioconversion process was also optimized by adjusting the buffer and 

reaction pH. The results showed that PTM enhanced biomass growth and 

pro-glargin expression. Optimal purification was achieved with a sample pH 

of 3.8, elution pH of 6, and flow rate of 4.6 mL/min. The most effective 

bioconversion occurred at pH 8.5 using 1 M Tris buffer, enabling trypsin to 

function optimally under these conditions. This study demonstrates the strong 

potential for efficient recombinant insulin glargin production and serves as an 

initial step toward Indonesia's self-sufficiency in insulin manufacturing. 

Keywords: Bioconversion protein, diabetes mellitus, insulin glargin, Pichia 

pastoris, protein purification, recombinant protein 
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