Purifikasi
Parsial dan Karakterisasi Kitinase Streptomyces sp. PB2
ANANDITA PERWITA K, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Akbar, R. A., Dini, R., Dyah, F. K. 2017. Potensi Aktinomisetes Asal Tanah Perakaran
Mangrove Segara Anakan Cilacap sebagai Penghasil Antifungi terhadap
Candida albicans. Journal of Tropical Biodiversity and Biotechnology. 2(1): 39-
44,

Anisah. 2015. Media Alternatif Pertumbuhan Bakteri Menggunakan Sumber
Karbohidrat yang Berbeda. Fakultas Keguruan dan Iimu Pendidikan.
Universitas Muhammadiyah Surakarta.

Benhabiles, M.S., Salah, R., Lounici, H., Drouiche, N., Goosen, M.F.A., Mameri N.,
2012. Antibacterial activity of chitin, chitosan and its oligomers prepared from
shrimp shell waste. Food Hydrocoll. 29, 48-56.

Berton, P., Shamshina, J.L., Ostadjoo, S., Catherine, A.K., Robin, D.R. 2018.
Enzymatic Hydrolysis of lonic Liquid-Extracted Chitin. Journal of Carbohydrate
Polymers

Bollag, D. M., Edelstein, S. J. 1991. Protein Methods. New York: Wiley-Liss

Box, E.P., Draper N.R. 2007. Response Surface, Mixtures, and Ridge Analyses.
Wiley-Interciense.

Bradford, M. M. 1976. A Rapid and Sensitive Method for The Quantitation of
Microgram Quantities of Protein Utilizing the Principle Protein-Dye Binding.
Analytical Biochemistry (72): 248-254

Brzezinska M S, Urszula. J, Maciej. W. 2013. Biodegradation of Chitinous Substances
and Chitinase Production by The Soil Actinomycete Streptomyces rimosus.
International Biodeterioration & Biodegradation (84): 104-110.

Bustos, R.O. and M.G. Healy. 1994. Microbial Extraction of Chitin from Prawn Shell
Waste. Proceeding from the 6th International Conference on Chitin and
Chitosan. Poland.

Chaplin MF, Bucke C. 1990. Enzyme Technology. Cambridge Univ. Pr., New York

Chaplin, M.F. and Bucke. 1990. Enzyme Technology. Cambridge University Press.
England.

Cheba, B. A., Taha, I. Z., Ahmad Rafik, E. L., Mohamad Hisham, E. M. 2018. Effect
of Nitrogen Sources and Fermentation Conditions on Bacillus sp. R2 Chitinase
Production. Procedia Manufacturing (22): 280-287.

Chernin, LS. 1998. Chitinolytic Activity in Chromobacterium violaceum: Substrate
Analysis and Regulation by Quorum Sensing. J Bacteriol 180:4435-4441

Deng, J.J., Shi, D., Mao, H. H., Shuang, L., Ye, K., Xiao, C. L. 2019.Heterologous
Expression and Characterization of an Antifungal Chitinase (Chit46) from
Trichoderma harzianum GIM 3.442 and Its Application in Colloidal Chitin
Conversion. International Journal of Biological Macromolecules

Fauliana, R., A. Shofi, D. Anggaraeni. 2011. Response Surface Methodology dan
Aplikasinya. Institut Teknologi Sepuluh Nopember.

Fohcher, B., Naggi, A., Tarri, G., Cosami, A., Terbojevich, M. 1992. Structural
Differences Between Chitin Polymorhs and Their Precipitates from Solution

41

Optimasi Komposisi Medium untuk Produksi Kitinase Menggunakan Response Surface Method,



Purifikasi
Parsial dan Karakterisasi Kitinase Streptomyces sp. PB2
ANANDITA PERWITA K, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Evidences from CP-MAS 13 C-NMR, FTIR and FTRaman Spectroscopy.
Carbohydrate polymer 17 (2): 97-102.

Gaman, P.M dan K.B. Sherrington. 1994. llmu pangan, Pengantar limu pangan,
Nutrisi dan Mikrobiologi. Universitas Gadjah Mada Press. Yogyakarta.

Gao, L., S. Jianan, F. Secundo, X. Gao, C. Xue & X. Mao. 2018. Cloning,
Characterization and Substrate Degradation Mode of a Novel Chitinase from
Streptomyces albolongus ATCC 27414. Food Chemistry (261): 329-336

Garcia, R.A., Hiroyuki, S., Keiko, S., Shinsuke, I. 2019. Chitin Biological Extraction
from Shrimp Wastes and its Fibrillation for Elastic Nanofiber Sheets
Preparation. Carbohydrate Polymers (213): 112-120.

Gasmi Meriem dan Kitouni Mahmoud. 2017. Optimization of Chitinase Production by
a New Streptomyces griseorubens C9 Isolate Using Response Surface
Methodology. Ann Microbiol (67) :175-183

Gohel V., A. Singh, M. Vimal, P. Ashwini, and HS. Chhatpar. 2008. Bioprospecting
and Antifugal Potensial of Chitinolytic Microorganisms. African Journal of
Biotechnology. 5:2, 54-72.

Gooday, G.W. 1990. Physiology of Microbial Degradation of Chitin and Chitosan.
Biodegradation. 1:177-190

Haliza, W dan Suhartono, M.T. 2012. Karakteristik Kitinase dari Mikrobia. Buletin
Teknologi Pascapanen Pertanian Vol. 8 No. 1: 1-14

Han, Y., Zhiyong, L., Xiaoling, M., and Fengli, Z. 2008. Statistical Optimization of
Medium Components to Improve The Chitinase Activity of Streptomyces Sp.
Dall Associated with The South China Sea Sponge Craniella Australiensis.
Process Biochemistry 43 :1088—1093

Harris ELV, Angal S. 1989. Protein Purification Methods a Practical Approach. Oxford
Univ. Pr., UK.

Hong, P.K., Ndagijimana, M., Betti, M. 2016. Glucosamine-Induced Glycationof
Hydrolysed Meat Proteins in The Presence or Absence of Transglutaminase:
Chemical Modifications and Taste Enhancing Activity.Food Chem.197: 1143—
1152.

Hou, F., Ma, X., Lihua, F., Danli W., Wenjun W., Tian D., Xinggian Y., Donghong L.
2019. Activation and Conformational Changes of Chitinase Induced by
Ultrasound. Food Chemistry (285): 355-362

Hrynets, Y., Bhattacherjee, A., Ndagijimana, M., Hincapie Martinez, D. J., Betti, M.,
2016. Iron (Fe2+)-Catalyzed Glucosamine Browning at 50°C: ldentification
and Quantification of Major Flavour Compounds for Antibacterial Activity. J.
Agric Food Chem. 64: 3266-3275.

Hsu, S. C. and J.L. Lockwood. 1975. Powdered Chitin Agar as a Selective Medium
for Enumeration of Actinomycetes in Water and Soil. Applied Microbiology.
29(3):422-426

Indah, F. 2018. Optimasi Berbagai Suhu dan pH terhadap Aktivitas Kitinase oleh
Streptomyces Sp. PB2. Fakultas Pertanian. Universitas Gadjah Mada. Skripsi.

42

Optimasi Komposisi Medium untuk Produksi Kitinase Menggunakan Response Surface Method,



UNIVERSITAS
GADJAH MADA

Purifikasi
Parsial dan Karakterisasi Kitinase Streptomyces sp. PB2
ANANDITA PERWITA K, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Judoamidjojo, M., A.A. Darwia, dan E.G. Sa’id. 1992. Teknologi Fermentasi. Edisi 1.
Rajawali Press, Jakarta.

Juttner, F., and S. Watson. 2007. Biochemical and Ecological Control of Geosmin and
2-Methylisoborneol in Source Waters. Applied Environmental Microbiology.
73(14):4395-4406.

Kathik Narayanan, Parameswaran Binod, Ashok Pandey. 2015. Purification and
Characterisation of an Acidic and Antifungal Chitinase Produced by a
Streptomyces sp. Bioresource Technology (188) :195-201

Kementrian Kelautan dan Perikanan (KKP). 2016. MEA Centre.Sektor Lelautan dan
Perikanan.Diakses: April 2019

Kementrian Kelautan dan Perikanan (KKP). 2017. Laporan Tahunan Perikanan dan
kelautan. Diakses April 2019

Kholifah, A. 2015. Isolasi dan ldentifikasi Bakteri-Bakteri Kitinolitik dari Sedimen
Tambak Udang. Fakultas Pertanian. Universitas Gadjah Mada. Skripsi.

Koelman, J. dan Roehm. 2005. Color Atlas Biochemistry. Second ed. Marburg thieme

Konopka, A. What is Microbial Community Ecology. The International Society for
Microbial Ecology. 2009, 3, 1223 — 1230

Kumar, M., Amandeep, Brar., V. Vivekanand., P. Nidhi. 2018. Process Optimazation
Purification and Characterization of a Novel Acidic, Thermostble Achitinase
from Humicola grisea. Bioamac. 125

Lehninger, A.L. 1982. Dasar-Dasar Biokimia. Jilid 1. Alih bahasa oleh Maggy
Thenawidjaya. Erlangga. Jakarta.

Li A, Lin R, Lin C, He B, Zheng T, Lu L, Cao Y. 2016. An Environment-Friendly and
Multi-Functional Absorbent from Chitosan for Organic Pollutants and Heavy
Metal lon. Carbohydrate Polymers. 148: 272-280.

Martoharsono dan Soeharsono. 2006. Biokimia jilid I. UGM press. Yogyakarta.

Matsumoto, K.S. 2006. Fungal Chitinases, in: Guevara-Gonzales R.G and Torres-
Pacheco | (Eds). Advances in Agricultural and Food Biotechnology. Reseach
Signpost, India. 289-304.

Miyashita, K., T. Fujii and Y. Sawada. 1991. Molecular Cloning and Characterization
of Chitinase Genes from Streptomyces lividans 66. Journal General
Microbiology. 137: 2065 - 2072.

Montgomery, D C. 2008. Design and Analysis of Experiments. Wiley, New York

Montgomery, Douglas C. 2001. Introduction to Statistical Quality Control. 4 Edition.
New York: John Wiley & Sons, Inc.

Norberg, A. L., Eijsink, V. G. H., & Sorlie, M. (2010). Dissecting Factors that Contribute
to Ligand-binding Energetics for Family 18 Chitinases. Thermochimica Acta,
511(1), 189-193.

Patil, R.S., V. Ghormade, & M.V. Deshpande. 2000. Chitinolytic Enzymes: An
Exploration. Enzymeand Microbial Technology. 26(7):473-483

43

Optimasi Komposisi Medium untuk Produksi Kitinase Menggunakan Response Surface Method,



Purifikasi
Parsial dan Karakterisasi Kitinase Streptomyces sp. PB2
ANANDITA PERWITA K, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Pelczar, M.J. & E.C.S. Chan. 1986. Elements of microbiology (Dasar-dasar
mikrobiologi, alih bahasa : R.S. Hadioetomo, I. Teja, A.S. Lestari, dan T.S.
Sutarmi). Edisi ke-1. Universitas Indonesia-Press. Jakarta

Pelczar, M J., and Chan, E. C. 2008. Dasar-dasar Mirkobiologi Jilid I. Jakarta:Ul
Press.

Plackett R.L., and Burman, J.P, 1946. The Design of Optimum Multifactorial
Experiments. Biometrika 33 (4): 305-25.

Pleban, S., Chernin, L., and Chet I. 1997. Chitinolytic Activity of an Endophytic Strain
of Bacillus cereus. Letters in Applied Microbiology 25:284-288.

Plummer, David T. 1979. An Intoduction to Practical Biochemistry, Second
Edition, Tata McGaraw-Hill publishing Company, New Delhi.

Poedjiadi, A. 1994. Dasar-dasar Biokimia.Ul Press. Jakarta. 155, 158-160.

Pramesti, E. 2019. Optimasi Konsentrasi Koloidal Kitin dan Inokulum dalam Produksi
Kitinase oleh Streptomyces sp. PB 2 Menggunakan Response Surface
Methodology. Fakultas Pertanian Universitas Gadjah Mada. Skripsi

Pramesti, E. & Puspita, I. D. (2020). Optimization of colloidal chitin and inoculum
concentration in chitinase production by Streptomyces sp. PB2 using
Response Surface Methodology. E3S Web of Conferences, 147, 03011

Prashanth, K.V.H. & R.N. Tharanathan. 2007. Chitin/chitosan: Modifications and Their
Unlimited Application Potential—an overview. Trends in Food Science and
Technology. 18:117-131

Putra, A.R.P. 2012. Optimasi Produksi Lipase dengan Variasi Konsentrasi Substrat
dan Suhu melalui Fermentasi Rendam Rhodotorula mucilaginosa YUICC422
menggunakan Response Surface Methodology. Fakultas Teknik Univiersitas
Indonesia.

Putu Ayu. P, Retno. K, Ni Luh. W. 2018. Isolation and Identification of Streptomyces
spp. Producing chitinase Enzyme from Sewage Mud. Jurnal Metamorfosa 5
(2): 99-104.

Raut, A.V., Satvekar, R.K., Rohiwal, S.S., Tiwari, A.P., Gnanamani, A.,
Pushpavanam, S., Nanaware, S.G., Pawar, S.H., 2016. In Vvitro
biocompatibility and antimicrobial activity of chitin monomer obtain from hollow
fiber membrane. Des. Monomers Polym. 19(5), 445-455

Ray, L., Ananta, N. P., Samir, R. M., Ajit, K. P., Tapan, K. A., Mrutyunjay, S., Vishakha,
R. 2018. Purification and Characterization of An Extracellular Thermo-Alkali
Stable, Metal Tolerant Chitinase from Streptomyces chilikensis RC1830
Isolated from a Brackish Water Lake Sediment. Biotechnology Reports (20)

Reed, G. 1975. Enzymes in Food Processing. Academic Press. New York. 212.

Reissig, J.L., Strominger, J.L. and Leloir, L.F. 1955. A Modified Colorimetric Method
for The Estimation of N-acetylamino Sugars. The Journal of Biological
Chemistry. 217: 959-966

44

Optimasi Komposisi Medium untuk Produksi Kitinase Menggunakan Response Surface Method,



UNIVERSITAS
GADJAH MADA

Purifikasi
Parsial dan Karakterisasi Kitinase Streptomyces sp. PB2
ANANDITA PERWITA K, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Robles, M.O., Antonio, R. G., Juan, F.M. 2018. Genome-Wide Transcriptome
Response of Streptomyces tsukubaensis to N-acetylglucosamine: effect on
Tacrolimus Biosynthesis. Microbiological Research. 14-22.

Rodwell, V.W. 1987. Harper’s Review of Biochemistry. EGC Kedokteran. Jakarta.

Saima, M.K., dan Roohi, I1.Z.A. 2013. Isolation of Novel Chitinolytic Bacteria and
Production Optimization of Extracellular Chitinase. Journal of Genetic
Engineering and Biotechnology. 11(1): 39-46.

Savant, V.D., dan Torres, J.A. 2000. Chitosan-Based Coagulating Agents for
Treatment o Cheddar Chees whey. Biotechmol. (16): 1091-1097

Schrempf, H. 1995. The Chitinolytic System of Streptomyces olivaceoviridis. Progress
in Biotechnology (10) : 71-75

Scopes, R. K. 1994. Protein Purification, Principles and Practice, Third edition,
Springer-Verlag, New York

Shahib, M.N. 2005. Biologi Molekuler Medik |. Universitas Padjajaran Press.
Bandung.

Shivalee. A, Lingappa. K, Divatar. M. 2018. Influence of Bioprocess Variables on The
Production of Extracellular Chitinase Under Submerged Fermentation by
Streptomyces pratensis strain KLSL55. Journal of Genetic Engineering and
Biotechnology (16) 421426

Soedigdo, P. 1988. Metode Penelitian Biokimia. PAU-Bioteknologi. ITB. Bandung. 23-
26

Soeka, Y.S. 2015. Karakterisasi Enzim Kitinase dan ldentifikasi Isolat Aktinomisetes
KRC 21.D Berasal dari Kebun Raya Cibodas. Pros Sem Nas Masy Biodiv
Indon, 1(5): 1156-1161

Suhartono MT, Suwanto A, Widjaja H. 1992. Diktat Stuktur dan Biokimiawi Protein.
PAU IPB, Bogor.

Synowiecki, J. dan Al-Khateeb, N.A. 2003. Production Properties and Some New
Applications of Chitin and Its Derivatives. Journal Critical Reviews in Food
Science and Nutrition (43): 145-171.

Tamreihao, K.A., S. Nimaichand., S.B. Chanu., K.A. Devi., R. Lynda., N.Jeeniita., S.
Debananda,. Ningthoujam. 2018. Acidotolerant Streptomyces sp. MBRL 10
from Limestone Quarry Site Showing Antagonism Against Fungal Pathogens
and Growth Promotion in Rice Plants. Journal of King Sa ud University.
Science 30,143-152.

Triwijayani, A. U., Puspita, |. D., Murwantoko, & Ustadi. (2018). Identification of
chitinolytic bacteria isolated from shrimp pond sediment and characterization
of their chitinase encoding gene. IOP Conference Series: Earth and
Environmental Science, 139, 012051

Waksman, S. A.1967. The Actinomycetes a Summary of Current Knowledge. The
Ronald Press Company. New York

Walsh G. 2002. Protein Biochemistry and Biotechnology. John Wiley and Sons, New
York.

45

Optimasi Komposisi Medium untuk Produksi Kitinase Menggunakan Response Surface Method,



UNIVERSITAS
GADJAH MADA

Purifikasi
Parsial dan Karakterisasi Kitinase Streptomyces sp. PB2
ANANDITA PERWITA K, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Wang, S. L., Lin, B.S., Liang, T.W., Wan, C.L., Wu, P.C., and Liu, J.R. 2010.
Purification and Characterization of Chitinase from New Species Strain,
Pseudomonas sp. TKUOO8. Journal of Microbiology and Biotechnology. 20(6):
1001-1005.

Williamson, K.L and L.F. Fieser. 1992. Organic Experiment 7th Edition. D C Health
ang Company. United States of America.

Winarno, F. G 1986. Enzim pangan dan gizi. PT. Gramedia Pustaka Utama. Jakarta
Winarno, F. G 1986. Enzim pangan dan gizi. PT. Gramedia Pustaka Utama. Jakarta.

Wirahadikusumah, M. 1989. Biokimia: Protein, Enzim dan asam Nukleat. ITB Press.
Bandung.

Yahiaoui, M., Hassiba, L.B., Khelifa, B., Katia, L. A., Sondes, M., Mohamed, Harir.,
Hamdi, B., Radia, A. E F., Bassem, J. 2019. Purification and Biochemical
Characterization of a New Organic Solvent Tolerant Chitinase from
Paenibacillus timonensis Strain LK-DZ15 Isolated from The Djurdjura
Mountains in Kabylia, Algeria. Carbohydrate Research 483 (2019) 107747.

Zahiruddin W, Ariesta A, Salamah E. 2008. Karakteristik Mutu dan Kelarutan Kitosan
dari Ampas Silase Kepala Udang Windu (Panaeus monodon). Jurnal
Teknologi Hasil Perikanan. 2 (4):140-151.

46

Optimasi Komposisi Medium untuk Produksi Kitinase Menggunakan Response Surface Method,



