DAFTAR PUSTAKA

Ali, A., 2005, Mikrobiologi Dasar Badan Penerbit Universitas Negeri Makassar,
Makassar.

Anonim, 2011b, Protease, (Online), (http://id.widla.org/wiki/Proteaseliakses
12 Maret 2012).

Anonim, 2012a, Kalsium, (Online), (http://id.wikigie.org/wiki/Kalsium diakses
12 Maret 2012).

Baehaki, A., Rinto., dan Budiman, A., 2011, Isoldan Karakterisasi Protease
dari Bakteri Tanah Rawa Indralaya Sumatera Sel&akultas Pertania,
Universitas Sriwijayal2(1)

Bailey,J.E dan D.F Ollis, 1988iochemical Engineering Fundamentaénd
Edition, Mc Graw-Hill Book Company, New York.

Devi, M.K. dkk., 2008, Purification and Charactetibn of Alkaline Protease
Enzyme from Native IsolatAspergillus nigerand Its Compatibility with
Commercial Detergerndian Journal of Science and Technolpfyr).

Djide, M.N., dan Sartini, 2005Mikrobiologi Farmasi Dasar Laboratorium
Mikrobiologi Farmasi Universitas Hasanuddin, Malaass

Dwidjoseputro, D., 1998)asar-Dasar Mikrobiologi Djambatan, Jakarta.

Falch, E.A. 1991Industrial enzyrres developments inproduction apdligation.
Biotech Adv. 9:643-658.

Fersht, A., 1985Enzyme Structure and Mechanijsbmd ed., W.H. Freeman and
Company, New York.

Fuad, A.M., Rahmawati, R., dan Mubarik, N.R., 200Broduksi dan
Karakterisasi Parsial Protease Alkali Termostabil Bacillus
thermoglucosidasiuaF-01, Jurnal Mikrobiologi Indonesi&(1): 29-35.

Handayani, N. C, 200®engaruh Penambahan NaCl terhadap Aktivitas Praeas
Ekstraseluler Bakteri Halofilik Isolat Bittern Tamk Garam Madura
pada Berbagai pHSkripsi S1 Kimia, FMIPA, UNDIP, Semarang.

Hidayat, N., Padaga, M.C., dan Suhatrtini, S., 200&robiologi Industri Andi,
Yogyakarta.

Ikeda, S., M. Sharyou and R. Kurosaka, 20R2cent Advanced Technology of
Detergent Enzymegragrance Journa80:61-67

39



Karadzic, 1., A. Masui, and N. Fujiwara, 20@yrification and characterization
of a Protease from Pseudomonas aeruginosa GrowrCutting Oil,
Journal of Bioscience and Bioengineeri@§(3):145-152.

Kenneth, T., 2009Nutrition and Growth of BacteriaUniversity of Wisconsin-
Madison Department of Bacteriology.

Kocabiyik, S. and I. Ozdemir, 200®urification and Characterization of An
Intracellular Chymotrypsin-Like Serin Protease froffhermoplasma
Volcanium, BiosciBiotechnol. Biochem70(1):126-134.

Kosim, M., dan Putra, S.R., 201Bengaruh Suhu Pada Protease Dari Bacillus
subtilis Prosiding Skripsi Semester Genap 2009-2010, dard€mia
FMIPA ITS, Surabaya.

Kuddus, M. dan P.W. Ramteke, 20083\ Cold-Active Extracelullar
Metalloprotease from Curtobacterium luteum (MTCC296 Enzyme
Production and Characterization, J. Gen. Appl. Migiol., 54:385-392.

Lehninger, A. L., 1982,Dasar-Dasar Biokimia terjemahan oleh Maggy
Thenawijaya, Erlangga, jakarta.

Mao, S.S., dkk., 2008, A Time-Resolved, Internalpenched Fluorescence
Assay to Characterize Inhibition of Hepatitis C 04&r Nonstructural
Protein 3—-4a Protease at Low Enzyme Concentratigislytical
Biochemistry3731).

Ming, L, Y., 2001, y-Secretase: A Catalyst of Alzheimer Disease anddbig
Transduction, Molecular interventiofsd.

Moon, S.H. and S.J. Parulekar. 1993. Some observat protease producing in
continuous suspention culturesBxdcillus firmus Biotech. Bioeng. 41:43-
54,

Moriyama dkk., 1998, A Cystein-Dependent Seringddétree Associated With The
Dormant Spores of Bacillus Cereus: Purification Tdfe Protein And
Cloning of The Corresponding Ger&gipsci. Biotechnol. Biochen62(2):
268-274

Mukherjee, A.K., H. Adhikari, dan S.K. Rai, 2008roBuction of Alkaline
Protease By a ThermophilidBacillus Subtilis Under Solid-State
Fermentation (SSF) Condition Usinignperata Cylindrica Grass And
Potato Peel As Low-Cost Medium: Characterizateord Application of
Enzyme In Detergent Formulatio®iochemical Engineering Journal
39(2):353-361

Mulia, ., 2007, Enzim (Online), (http://metabolismelink. freehostia.dom
enzim.htm diakses 2 Maret 2012)

40



Natsir, H., Patong, A. R., Suhartono, M. T., damzsd, A., 2010, Production and
Characterization of Chitinase Enzymes from Hot &priin South
SulawesiBacillus spHSA3-1a,Indo. J. of Chenl((2), 256-260.

Olajuyigbe, M., F., andjele, O., J, 20085ome Properties of Extracellular Protease
from Bacillus licheniformisLbbl-11 Isolated from *“iru”, A Traditionally
Fermented African Locust Bean Condiment, DepartmehtChemical
Sciences, University of Trieste, Via Giorgieri, Trieste 34127, Trieste,
Italy, 3 (1): 42-46,

Page, D.S., 198®rinsip-Prinsip Biokimia Erlangga, Jakarta.

Pelczar, M.J., dan Chan, E.C.S., 198sar-dasar Mikrobiologi Ul-Press,
Jakarta.

Poedjiadi, A., 1994Dasar-Dasar BiokimiaUI-Press, Jakarta.

Prasetyp R. J., 2010, Kurva Pertumbuhan Mikroha (Online,

(http://www.try4dknow.co.cc/2009/12/kurva-pertumbutraikroba.htm)
diakses 2 Maret 2012).

Putranto, W.S., 2006Rurifikasi dan Karakterisasi Protease Yang Dihaaiik
Lactobacillus acidophilus dalam Fermentasi Susui3¥rah Makalah
disajikan dalam Seminar Nasional Bioteknologi “ €amg Opportunities
through Biotechnology” Pusat Penelitian BioteknolegLIPI, Bandung,
15-16 November.

Rachdie, 2006,  Prinsip Pertumbuhan Bakteri (Online),
(http://rachdie.blogsome.com/2006/10/14/prinsipiyp@buhan-bakter/
diakses 2 Maret 2012).

Rahayu, S., 2004Karakteristik Biokimiawi Enzim Termostabil Penglulisis
Kitin (Online), (http://www.rudyct.com/PPS702-ipb/091sty/ diakses 5
Maret 2012).

Ren, S., dkk., 2004, Isolation of a Cadmium-RelgasiBacterium and
Characterization of Its Novel ProteasBiosci. Biotechnol. Biochem
68(8):1627-1633.

Rao, M.M., A.M. Tanksale, M.S. Gatge, V.V. Desphanti998, Molekular And
Biotechnological Aspect Of Microbial Proteaséikrobiol. And Mol. Biol.
Rev, 62(3):597-635.

Saeki dkk., 2007, Detergent Alkali Proteases: EratijenProperties, Genes, and

Crystal Structures]ournal of Bioscience and Bioengineerii®36):501-
508.

41



Siswanto, Suharyantds., dan Yoharmus., 200®enggunaan Enzim Protease
pada Pengolahan Lateks Pekat DPNR sebagai Bahan biraan
Sphygmomanometdvienara Perkebunar.7(2), 67-78.

Setyorini, dkk., 2006, Purification and Charactatian of Two Novel
Halotolerant Extracelullar Proteases fr@acillus subtilisStrain FP-133,
Biosci. Biotechnol. Biochenv((2):433-440.

Smith, J.E., 1995Bioteknologj Edisi Kedua, Terjemahan A. Hartono, Penerbit
Buku Kedokteran EGC, Jakarta.

Sofa, P., 2008Mikroorganisme, Bakteri dan VirugOnline), (http://massofa.
wordpress.com/2008/02/05/mikroorganisme-bakterhdaws/, diakses 5
Maret 2012).

Suhartono, M.T., 1989Enzim dan BioteknologiPusat Antar Universitas
Bioteknologi IPB-Depdikbud, Bogor.

Susanto, J.P., dan Sopiah, N., 20B8ngaruh Logam dan Konsentrasi Substrat
terhadap Pertumbuhan dan Aktivitas Bakteri Prot#olipada Proses
Deproteinasi Cangkang RajungaBalai Teknologi Lingkungan BPPT-
Puspitek.

Svehla, G., 1979, Vogel Buku Teks Anorganik Kualitslakro dan Semi Mikro,
PT. Kalman Media Pustaka, Jakarta.

Tobe, S. dkk., 2006Expression of Bacillus Protease (Protease BYA) from
Bacillus sp Y in Bacillus subtilisand Enhancement of Its Specific Activity
by Site-Directed Mutagenesis—Improvement in Progitgtof Detergent
Enzyme Biol. Pharm. Bull.29(1) 26—33.

Uchikoba, T., dkk., 2000, Isolation and Some Priperof A Serine Protease
from The Fruits ofCudrania cochinchinensi¢Lour.) Kudo et Masam,
Biosci. Biotechnol. Biochen64(3):623-624.

Vazquez SC, Hernandez E, Cormack WPM. 2008. Extwamroteases from the
Antarctic marine Pseudoalteromonas sp. P96-4ihstRevista Argentina
de Microbiologia40:63-71.

Walsh, G., 2002Proteins Biochemistry and Biotechnologphn Wiley and Sons,
Canada.

Ward, O.P., 1985Protgeolytic enzymes. In Young, M.M. (Ed.). Comgnsive
Biotechnology: The principles, Applications, and gRations of
Biotechnology in Industry, Agriculture and Mediginéol. 3, Pergamon
Press, Oxford.

42



Wiradikusumah, M., Madayanti, Fida., 1990gknologi Enzim Pusat Antar
Universitas Biokteknologi, Institut Teknologi Bandy Bandung.

Winarno, F.G., 198&nzim PanganPT. Gramedia, Jakarta.

43



Lampiran 1. Skema Isolasi Protease @ardicheniformisHSA3-1a

Stok Kultur IsolatB.

l - Dikulturkan pada medium NA suhu %D
pH 7 selama 2-3 hari

BiakanB. licheniformisHSA3-1a

- Diambil 2 — 3 ose, lalu ditanam ke dalam
media inokulum.

InokulumB. licheniformisHSA3-1a

l - Diinkubasi pada suhu 80, 180 rpm, selama
16-20 jam

Medium Fermentasi

- Dishaker pada suhu %7, selama 1-7 hari
(dilakukan sampling setiap 12 jam)

- Disentrifugasi 3500 rpm pada suhiC4
selama 30 menit.

Enzim Ekstrak Kasar (Crude

- Analisis Kadar Protein
- Uji Aktivitas Enzim Protease
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Lampiran 2. Penentuan Kadar Protein dengan Metoge\

1 mL Enzim Ekstrak Kasar

- ditambahkan 2,5 mL Lowry B

- diinkubasi pada suhu 25 selama 10 menit

- ditambahkan 0,25 mL Lowry A

- diinkubasi pada suhu 25 selama 30 menit
dengan sesekali dikocok

- diukur absorbansi padaoptimum BSA
dengan spektrofotometer UV-VIS

A 4

Data Hasil
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Lampiran 3. Skema Pengujian Aktivitas Enzim Prageas

Pereaksi Sampel Blanko Standard
(mL) (mL) (mL)
Bufer (0,2 M), pH 7 0,5 0,5 0,5
Substrat kasein 1%, pH 7 0,5 0,5 0,5
Enzim 0,1 - -
Tirosin standar - - 0,1
Akuades - 0,1 -
Inkubasi pada suhu 80 selama 10 menit
TCA (0,1 M) 1 1 1
Akuades 0,1 - -
Enzim - 0,1 0,1

Didiamkan pada suhu 80 selama 10 menit, dan disentrifuge 10.000 rpm
selama 10 menit

Filtrat 0,75 0,75 0,75
Na,COs 2,5 2,5 2,5
Folin (2:1) 0,5 0,5 0,5

Didiamkan selama 20 menit pada suhf@G7
Diukur dengan spektrometer pade670 nm

Keterangan:

- Penentuan aktivitas protease berdasarkan senyawaktdo
digunakan variasi konsentrasi 0,01%; 0,015%; 0,0@%25%; dan
0,03%.
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Lampiran 4. Peremajaan BakteBacillus licheniformis HSA3-ladengan
penambahan Cagl

Lampiran 5. Peremajadukteri Bacillus licheniformi$lAS3-1a tanpa
penambahan Cagl
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Lampiran 6. Penentuan Zona HidroliBiacillus licheniformis HSA3-1a

Lampiran 7. Penyiapan Medium Produksi Enzim Prateasri Bacillus
licheniformis HSA3-1a
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Lampiran 8. Kurva standar Bovin Serum Albumin pad&a0 nm

No (r[ni]?r’:‘?_) Absorban
1 0.02 0.152
2 0.04 0.275
3 0.06 0.38
4 0.08 0.478
5 0.1 0.534

Absorban

0.6 -
0.5 -
0.4 A
0.3 A
0.2 -
0.1 A

Kurva larutan standar BSA

y=4.835x+ 0.073
R?=0.984

0] 0.02 0.04 0.06 0.08 0.1

Konsentrasi BSA {mg/mL)

0.12
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Lampiran 9. Data pengukuran Kadar Protein dari ir2iotease

Kode Absorban fp Konsentrasi Kadar protein
(nilai y) orotein (x) (XX 1P)
mg/mL
12 jam 0,158 50 0,0176 0,8790
24 jam 0,219 50 0,0337 1,5098
36 jam 0,230 50 0,0325 1,6236
48 jam 0,268 50 0,0403 2,0165
60 jam 0,215 50 0,0294 1,4685
72 jam 0,212 50 0,0341 1,4374
84 jam 0,210 50 0,0283 1,4168

Contoh perhitungan penentuan kadar protein:
Data absorban yang diperoleh disubstitusikan kendaersamaan standar
y = 4,835x + 0,073 dimana y adalah absorbansi pratetuk enzim protease.

Diketahui y = 0,268

0,268 =4,853x + 0,073
4,835x =0,268 - 0,073
4,835x =0,195

X = 0,0403 mg/mL
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Lampiran 10. Data Penentuan pH Optimum Enzim Psete&riB. licheniformis

HSA3-1a
No pH Aktivitas Enzim (U/mL)
1 5 0
2 6 0,0099
3 7 0,0104
4 8 0,0064

Lampiran 11. Data pengukuran aktivitas proteaseRlalicheniformis HSA3-1a
terhadap pengaruh suhu

No Suhu Aktivitas Enzim
°O) (U/mL)
1 40 0,0083
2 45 0,0092
3 50 0,012
4 55 0,0054
5 60 0,0012
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Lampiran 12. Data pengaruh kofaktor (CgQGkrhadap aktivitas protease dari
B.licheniformis HSA3-1a

No [CaC}] Aktivitas Enzim
(M) (U/mL)

1 Kontrol 0,001

2 0,01 0,0001

3 0,015 0,002

4 0,02 0,001

° 0,025 0,001

6 0,03 0,0001
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