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ABSTRACT 

Thc pmteasejltrate of B. steamtkmnouhillus grown in liquid tofu waste supplemented with tapioca waste was stable up to 
19 days o f  storage at 4 'C. Addition o f  1 % sorbitol increased the storage lqe. After 53 days o f  storage, the enzyme activity was 
still maintained at 59% levcl. Addition o f  CoCI, and g l y m l  were not gective. When the protease was coagulated by addition 
4 70% ammonium sulphute andfurther diluted in 0.02 M phosphuted bu.er, the enzyme was more stable during storage. The 
activity ofprotease pmduccdfiom B. subtilis grown in liquid tofu waste supp&mented with tapioca waste was detected up to 35 
days ofstorage. Upon addition of 1 % sorbitol, the activity by 75 days o f  storage was still at 39% of the original activity. M i -  
tion o f 2  mM G C I Z  or MnC12 muld maintain the enzyme activity. After 75 days of storage, 20-30% of activity was still de- 
tected. Addition 4 2 0 %  ammonium sulphate was at50 flective; a+ 6 0  days o f  storage, the loss o f  activity was only 1 0  percent. 
Pmteasefiltnztefiom B. lidtenifonnis grown in liquid tofu waste supphented with gluoose was much more stabb than the other 
two pmteases. At 4-1@C, the activity was still good up to 1 0  months ofstorage. When 1 % sorbitol was added to the enzymefil- 
trate and storcd at 4-10°C. no signifcant gect was detected. Addition o f  1 % g l y m l  inmased the enzyme activity only during 
thefirst month of storage. M i t i o n  of2 mM MnC12 imased  the activity during the first-sewnd month 4 storwge, aftcr that 
the divalent cation tend to dcmase the activity. Addition o f  other divalent cation such as 2 mM CoCI, and 2 mM CaCI, tend 
to r c d w  the activity of enzyme. When s t o d  at room temperatun, the enzyme activity decreased to 50% after 2 months. Dur- 
ing storage at mom temperature, addition o f  sorbitol and g l y m l  were quite gective in maintaining the stability whib addition 
o f  divabnt cations (MnCI,  C O G  and CaC12 ) wre not gktive. Anulysis of the gect of several additives upon kinetic pa- 
rameters o f  the enzymes. Km (Michaelis Menten Constant) and Vmax (Matimum velocity), showed diverse pattern. 

PENDAHULUAN 

Diantara ribuan enzim yang daya k janya telah di 
teliti terdapat beberapa & 20) yang diaplikasi komer- 
sialnya cukup menonjd. Salah satu diantaranya adalah 
protease, yaitu enzim yang dapat menghidrolisis ikatan 
peptida pada protein. Dari segi ekonomi, protease 
merupakan enzim yang penting karena menguasai 59% 
dari total penjualan enzim dengan nilai mencapai 200 
juta US $ per tahun. Industri pangan memanfaatkan 
protease dalam pembuatan rot., bir, pengempukan da- 
ging, serta industri k ju .  Sedangkan pada industri non 
pangan protease digunakan antara lain dalam dete jen 
berbagai produk medis dan industri kulit. 

Meskipun protease dapat dihasilkan dari hewan 
maupun tumbuhan, namun adanya perkembangan 
teknologi yang pesat temtama di-bidang bioteknologi 
telah menjadikan mikroba sebagai salah satu penghvil 
protease yang potensial. Protease dihasilkan oleh ber- 
bagai jenis mikroba, mulai dari bakteri, kapang, mau- 
pun khamir. Bakteri jenis Bacillus, Pseudomonas, Pmteus, 
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Clostridium, dan Serratia; serta jenis kapang Muoor, As- 
pergillus, dan Penicillium mempakan penghasil perotease 
yang potensial. Khamir penghasil protease ekstraseluler 
asam, netral, dan alkaIi adalah Candida lipolytica. 
(Aunstrup, 1979, Ward, 1983, Stanbury and Whitak- 
er, 1984). Protease ekstraseluler B. steamthennophilus da- 
pat bersifat protease logarn-netral dan protease 
serin-alkali. Protease netral tersebut diknal dengan 
nama termolisin. Enzim ini memiliki babot molekul 34 
000 dan mengandung 316 asam amino dalam rang- 
kaian peptida tunggal tanpa jembatan disulfida. Termo- 
lisin, memiliki pH optimal sebesar 7. Enzim ini 
mengandung atom logam Zn yang terikat pada residu 
dua histidin dan asam glutamat. Daiam stabilitas mole- 
b1, atom Zn ini tidak memegang peranan yang penting 
(Weawr, (Priest, 1977. Ward, 1983). 

Selma pertumbuhannya, Bacillus subtilis mempro- 
duksi tiga macam protease, yaitu protease netral, pro- 
tease serin, dan esterase. Rasio pembentukan protease 
netral dan protease alkali dari B. subtilis berkisar antara 
4:l dan 1:l (Priest, 1977). 

Protease alkali yang diproduksi oleh Bacillus subtilis, 
amyloliquCfmllClens dan, B.stearothemophilus dikenal seba- 
gai subtilisin BPN (Bacterial Protease Nagarase). Dari 
segi komersial, subtilisin BPN kurang berperan bila di- 
bandingkan dengan subtilisin Carslberg yang diproduksi 
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