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ABSTRAK

WIDARYANTO. Produksi dan Purifikasi Enzim Protease Alkali Dari Bakteri
Halofilik Staphylococcus hominis Asal Selat Bali. Dibimbing oleh MEGA
SAFITHRI dan FINA AMRETA LAKSMI.

Permintaan terhadap produk pembersih ramah lingkungan mendorong
pengembangan biodetergen berbasis enzim, khususnya protease alkali yang aktif
pada kondisi ekstrem seperti pH dan salinitas tinggi. Staphylococcus hominis yang
diisolasi dari spons laut di Selat Bali menunjukkan potensi sebagai penghasil
protease alkali. Penelitian ini bertujuan untuk mengevaluasi produksi dan
pemurnian protease alkali dari isolat tersebut. Skrining aktivitas proteolitik
dilakukan menggunakan media Skim Milk Agar pH 8, dilanjutkan dengan produksi
enzim dalam Zobell Marine Broth ditambah NaCl 10%. Ekstrak enzim dimurnikan
melalui fraksinasi amonium sulfat 40%, diikuti dua tahap Jlon Exchange
Chromatography (IEC) menggunakan kolom 1 mL dan 5 mL, serta Size Exclusion
Chromatography (SEC). Aktivitas protease diuji dengan metode Sigma’s non-
specific menggunakan substrat kasein, kadar protein ditentukan dengan metode
BCA, dan kemurnian dianalisis melalui SDS-PAGE. Proses pemurnian
menunjukkan peningkatan bertahap aktivitas spesifik dari 0,265 U/mg pada ekstrak
kasar menjadi 0,435 U/mg pada fraksi hasil SEC, dengan kemurnian relatif tertinggi
sebesar 1,64 kali. SDS-PAGE menunjukkan pita tunggal dominan berukuran +44
kDa pada fraksi SEC (elusi 19-22), mengindikasikan keberhasilan pemisahan
enzim dari kontaminan. Hasil ini menunjukkan protease alkali dari S. hominis
memiliki potensi besar untuk dikembangkan sebagai komponen aktif dalam
biodetergen ramah lingkungan yang menuntut kestabilan dan aktivitas tinggi pada
kondisi ekstrem.

Kata Kunci : protease alkali, purifikasi, enzim, produksi
ABSTRACT

WIDARYANTO. Production and Purification of Alkaline Protease Enzyme from
Halophilic Bacteria Staphylococcus hominis from Bali Strait. Supervised by
MEGA SAFITHRI and FINA AMRETA LAKSMI.

The growing demand for environmentally friendly cleaning products has
driven the development of biodetergents based on enzymes, particularly alkaline
proteases that remain active under extreme pH and high salinity conditions.
Staphylococcus hominis, isolated from sea sponges in the Bali Strait, has shown
potential as a producer of alkaline protease. This study aimed to evaluate the
production and purification of alkaline protease from this isolate. Proteolytic
activity was initially screened using Skim Milk Agar at pH 8, followed by enzyme
production in Zobell Marine Broth supplemented with 10% NaCl. The crude
enzyme extract was purified through 40% ammonium sulfate fractionation,
followed by two-step Ion Exchange Chromatography (IEC) using 1 mL and 5 mL
¢olumns, and finalized with Size Exclusion Chromatography (SEC). Protease
activity was measured using Sigma’s non-specific method with casein as the
substrate, protein concentration was determined via the BCA assay, and purity was
analyzed by SDS-PAGE. The purification process demonstrated a gradual increase
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in specific activity from 0.265 U/mg in the crude extract to 0.435 U/mg in the SEC
fraction, with the highest relative purity of 1.64-fold. SDS-PAGE revealed a
dominant single band at ~44 kDa in the SEC fraction (elution 19-22), confirming
successful separation from contaminants. These results indicate that the alkaline
protease from S. hominis holds significant potential as an active ingredient in eco-
friendly biodetergents requiring high stability and activity under extreme conditions.

Keywords: alkaline protease, enzyme purification, production
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