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BAB 5 

KESIMPULAN DAN SARAN 

 

 

5.1. Kesimpulan 

Dari hasil dan pembahasan penelitian yang telah dilakukan dapat 

diambil kesimpulan sebagai berikut : 

1. Penambahan senyawa pereduksi dithiothreitol (DTT) konsentrasi 7 

dan 9 mM meningkatkan aktivitas ekstrak kasar enzim selulase 

dari isolat Bacillus subtilis strain SF01. 

2. Penambahan senyawa pereduksi 2-merkaptoetanol konsentrasi 10, 

20, 25, dan 30 mM meningkatkan aktivitas ekstrak kasar enzim 

selulase dari isolat Bacillus subtilis strain SF01. 

3. Penambahan senyawa pereduksi
 
glutation konsentrasi 15, 20, dan 

25 mM meningkatkan aktivitas ekstrak kasar enzim selulase dari 

isolat Bacillus subtilis strain SF01. 

 

5.2. Saran 

Dari hasil pembahasan penelitian yang telah dilakukan 

disarankan bahwa apabila akan dilakukan tahapan pemurnian enzim 

selulase asal Bacillus subtillis strain SF01 maka dapat digunakan bahan-

bahan atau senyawa-senyawa pereduksi seperti dithiothreitol (DTT), 2-

merkaptoetanol, dan glutation. Hal ini disebabkan karena bahan-bahan 

tersebut dapat meningkatkan aktivitas enzim selulase. 

 

 

 



60 

 

DAFTAR PUSTAKA 

 

Acton, A.Q., 2013. Cellulases-Advances in Research and Application. 

ScholarlyEditions, 
TM

 Atlanta, Georgia, 22-25. 

Ahmed, H., 2005. Principles and Reactions of Proten Extraction, 

Purification, and Characterization. Boca Raton: CRC Press. 

Aljamali, N. M., 2015. Review in (NMR and UV-Vis) Spectra. 

International Journal of Medical Research and Pharmaceutical 

Sciences, Vol. 2 (Issue 1). 

Ariputri, D. R., 2014. ‘Identifikasi Isolat Bakteri Penghasil Enzim Selulase 

dari Limbah Ampas Tebu Berdasarkan Analisis Homologi Gen 

Penyandi 16S rRNA’. Skripsi, Sarjana Farmasi. Universitas Katolik 

Widya Mandala, Surabaya, hal. 1-3, 39. 

Armstrong, F. B., 1995, Buku Ajar Biokimia, ed. 3, terjemahan R. F. 

Maulany, Penerbit Buku Kedokteran EGC, Jakarta, 104-120.  

Ayuningtyas, O., 2008. ‘Eksplorasi Enzim Selulase dari Isolat Bakteri asal 

Rumen Sapi’. Skripsi, Sarjana Farmasi, Universitas Airlangga, 

Surabaya, 27-31. 

Bano, S., Lateef, M., Iqbal, S., Naqvi, B., and Iqbal, L., 2014. Role of 

Protein Denaturing Agents and EDTA on α-amylase Activity from 

Bacillus subtilis KIBGE HAS. International Journal of Pharmaceutical, 

Chemical and Biological Sciences, 4(2), 411-415. 

Bradford, M.M., 1976. A Rapid and Sensitive Method for the Quantitation 

of Microgram Quantities of Protein Utilizing the Principle of Protein-

Dye Binding. Analytical Biochemistry, 72, 248-254. 

Budiharto, 2008. Metodologi Penelitian Kesehatan Dengan Contoh Bidang 

Ilmu Kesehatan Gigi. EGC, Jakarta, pp. 46-47. 



61 

 

Cantor, S. L., Ausburger, L., Hoag, S. W., Gerhardt, A., 2008. 

Pharmaceutical Granulation Processes, Mechanism, and the Use of 

Binders in Pharmaceuticals Dossage Form : Tablets. Informa 

Healthcare USA, Inc., New York, pp. 287-291. 

Gaur, R., Tiwara, S., 2015. Isolation, production, purification and 

characterization of an organic-solvent-thermostable alkalophilic 

cellulase from Bacillus vallismortis RG-07. BMC Biotechnology. 15:12-

19. 

Ghose TK., 1987. Measurement of Cellulase Activities. International Union 

of Pure and Applied Chemistry. Pure & Appl. Chem., 59(2):257-268. 

Gupta, P., Samant, K., and Sahu, A., 2011. Isolation of Cellulose-Degrading 

Bacteria and Determination of Their Cellulolytic Potential. International 

Journal of Microbiology, Vol. 2012, 578925, 5 pages. 

Utami, C. P., 2015. ‘Karakterisasi Ekstrak Kasar Enzim Selulase Dari Isolat 

Bakteri Selulolitik (Bacillus subtilis SF01) Asal Limbah Ampas Tebu’. 

Skripsi, Sarjana Farmasi, Universitas Katolik Widya Mandala, Surabaya.  

Hoston, J. R., Liebert, K., Bekes, M., Jeltsch, A., Cheng, X., 2006. Structure 

and substrate recognition of the Eschericia coli DNA adenine 

methyltransferase. J Mol Biol, 358(2):559-70. 

Ilbert, M., Horst, J., Ahrens, S., Winter, J., Graf, P.C., Lilie, H., Jakob, U., 

2007. The redox-switch domain of Hsp33 functions as dual stress 

sensor. Nat Struct Mol Biol, 14: 556-563. 

Jensen, K. S., Hansen, R. E., and Winther, J. R., 2009. Kinetic and 

Thermodynamic aspects of cellular thiol-disulfide redox regulation. 

Antioxid Redox Signal, 11:1047-1058. 

Karmakar M. and Ray R.R., 2011. Current Trends in Research and 

Application of Microbial Cellulases. Academic Journals Inc, Research 

Journal of Microbiology, 6(1): 41-53. 



62 

 

Knight, J.J.,2004. 2-Mercaptoethanol in Encyclopedia of Reagents for 

Organic Synthesis (Ed: L. Paquette). New York: DOI. 

Lee, Y., Torres, J., Truong, L., Chaudhuri, R., Mittal, A., Johnson, M. E., 

2012. Reducing agents affect inhibitory activities of compounds: Results 

from Multiple Drug Targets. Anal Biochem, 423(1): 46–53. 

Lestari, P., 2012. ‘Modifikasi Nanopartikel Emas dengan 2-Merkaptoetanol 

– Asam Sianurat sebagai Sensor Melamin’. Skripsi, Sarjana FMIPA, 

Universitas Indonesia, Depok, 15-16. 

Mathews, C. K.., Van Holde K.E., Ahern K., 1999. Biochemistry. Third 

Edition. Prentice Hall, San Fransisco, pp. 620. 

Miller, G. L., 1959. Use of dinitrosalicyclic acid reagent for determination 

of reducing sugar. Anal. Chem, 31: 416-429. 

Miloski, K., Wallace, K., Fenger, A., Schneider, E., Bendinskas, K., 2008. 

Comparison of Biochemical and Chemical Digestion and Detection 

Methods for Carbohydrates. American Journal of Undergraduate 

Research, Vol. 7, No. 2. 

Murray, R., Granner D. Dan Rodwell V., 2009. Biokimia Harper (Harper’s 

Illustrated Biochemistry).  Edisi 27. EGC, Jakarta, pp. 53-78. 

Pelczar, M.J. and E.C.S. Chan,1993. Dasar-dasar Mikrobiologi, Jilid I, 

terjemahan R.S. Hadiotomo, T. Imas, S.S. Tjitrosomo, dan S.L. Angka, 

UI-Press, Jakarta, 136-144. 

Pharmacia, A., 1999. Protein Purification Handbook. Amersham Pharmacia 

Biotech AB, SE-751 84, Uppsala, Sweden.   

Price, N. C., & Stevens, L., (1982) Fundamentals of Enzymology, First 

Edition, Oxford University Press, New York, p. 10. 

Ramakrishna, S., Ma, Z., and Matsuura, T., 2011. Polymer Membranes 

Biotechnology Preparation, Functionalization and Application. Imperial 

College Press, Singapore. 



63 

 

Sachdev, R. 2013. St. Louis, Missouri, United States. Diakses pada 4 

September 2015, sigma-aldrich.com. 

Sadhu, S., Maiti, K., 2013. Cellulase Production by Bacteria: A Review. 

British Microbiology Research Journal, 3(3): 235-258. 

Sadikin, M., 2002. Biokimia Enzim. Widya Medika, Jakarta, hal. 21. 

Scopes, R. K., 2002. Enzyme Activity and Assays. Encyclopedia of Life 

Sciences. Macmillan Publishers Ltd, Nature Publishing Group, 

Australia. 

Sharada, R., Venkateswarlu, G., Venkateswar, S., AnandRao, M., 2014. 

Application of Cellulases – Review. International Journal of 

Pharmaceutical, Chemical And Biological Sciences, 4(2), 424-437. 

Sommer, L., 1989. Analytical absorption spectrophotometry in the visible 

and ultraviolet: the principles. Elsevier Science Publisher, Amsterdam, 

The Netherlands and Akademiai Kiado, Budapest, Hungary. 

Susanto, F., 2012. ‘Skrining Dan Isolasi Bakteri Penghasil Enzim Selulase 

Dari Limbah Tebu’. Skripsi, Sarjana Farmasi, Universitas Katolik 

Widya Mandala, Surabaya, hal. 2-3, 61. 

Syamal, A., 2008. Iit Pbjective Chemistry for IIT JEE, AIEEE and Other 

Engineering Entrance Examinations. Atlantic, New Delhi, India.  

Wilkinson, S. R., Meyer, D. J., and Kelly, J.M., 2000. Biochemical 

characterization of a trypanosome enzyme with glutathione-dependent 

peroxidase activity. Biochem. J.  352: 755±761 (Printed in Great 

Britain). 

Yin, L., Lin, H., & Xiao, Z., 2010. Purification and Characterization of a 

Cellulase From Bacillus Subtilis YJ1. Journal of Marine Science and 

Technology, 18(3), 466–471. 

 


