UNIVERSITAS
GADJAH MADA

PEMBENTUKAN N-ASETILGLUKOSAMIN MELALUI HIDROLISIS KITIN OLEH Serratia marcescens
ISOLAT PT-6 PADA

BERBAGAI pH, SUMBER DAN KONSENTRASI NITROGEN

BEKTI WULAN SARI, Indun Dewi Puspita, S.P., M.Sc., Ph.D. ; Dr. Amir Husni, S.Pi., M.P.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Aiyer, P.V.D. 2004. Effect of C : N Ratio on Alpha Amylase Production by Bacillus

licheniformis SPT 27. African Journal of Biotechnology. 3(10): 519-522.

Anonim. 2001. Enzyme Activity. < http://media.collegeboard.com>. Diakses pada 10

Desember 2015.

Anonim. 2011. Serratia marcescens Gram Stain. http://imgtrendy.com>. Diakses pada

10 Januari 2016.

Anonim. 2015. Dynamics of Prokaryotic Growth. Chapter 4. <http://www.quia.com

>. Diakses pada 20 Desember 2015.

Anonim. 2015. Culture Media Ingredients Pepton and Yeast Extract.

<http://www.srlchem.com>. Diakses pada 10 November 2015.

Azhar, M., J. Effendi, E. Syofyeni, R.M. Lesi, dan S. Novalina. 2010. Pengaruh

Konsentrasi NaOH dan KOH Terhadap Derajat Deasetilasi Kitin dari Limbah
Kulit Udang. Jurnal Eksakta. 1: 1-8.

Azizah, S.N., N.R. Mubarik, and L.I. Sudirman. 2015. Potential of Chitinolytic

Bacillus amyloliquefaciens SAHA 12.07 and Serratia marcescens KAHN 15.12
as Biocontrol Agents of Ganoderma boninense. Research Journal of
Microbiology. 10(10): 452-465.

Anderson, R.K.I. and K. Jayaraman. 2003. Influence of Carbon and Nitrogen Sources

on the Growth and Sporulation of Bacillus thuringiensis var Galleriae for
Biopesticide Production. Chemichal and Biochemichal Engineering. Q. 17(3):
225-231.

Arnold, L.D. and Solomon. 1986. Manual of Industrial Microbiology and Biotech.

American Society for Microbiology, Washington.

Austin, P.R. 1977. Solvents For and Purification of Chitin. United States Patent.

University of Delaware, Newark.

Barrow, G.l.,, and R.K.A. Feltham. 1993. Cowan and Steel“s Manual for The

Identification of Medical Bacteria. Cambridge University Press, United
Kingdom.

Breed, R.S., E.G.D. Muray, and N.R. Smith. 1957. Bergey’s Manual of Determinative

Bacteriology Seventh Edition. The Williams and Wilkins Company, United
States.

47


http://media.collegeboard.com/digitalServices/pdf/ap/bio-manual/Bio_Lab13-EnzymeActivity.pdf
http://imgtrendy.com/
http://www.srlchem.com/

UNIVERSITAS
GADJAH MADA

PEMBENTUKAN N-ASETILGLUKOSAMIN MELALUI HIDROLISIS KITIN OLEH Serratia marcescens
ISOLAT PT-6 PADA

BERBAGAI pH, SUMBER DAN KONSENTRASI NITROGEN

BEKTI WULAN SARI, Indun Dewi Puspita, S.P., M.Sc., Ph.D. ; Dr. Amir Husni, S.Pi., M.P.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Bissett, D.L., Robinson, Raleigh, Miyamoto, Hakozaki, Li, and Kelm. 2007.

Reduction in The Appearance of Facial Hyperpigmentation by Topical N-Acetyl
glucosamine. Journal Cosmetic Dermatologic. 6(1): 20-6. Abstract. <
http://www.ncbi.nlm.nih.gov> Diakses pada 1 Juli 2015.

Brzezinska, M.S. and W. Donderski. 2001. Occurrence and Activity of the Chitinolytic

Bacteria of Aeromonas Genus. Polish Journal of Environmental Studies. 10: 27-
31.

Brurberg, M.B., I.F. Nes, and V.G.H. Eijsink. 1996. Comparative studies of chitinases

A and B from Serratia marcescens. Microbiology. 142: 1581-1589.

Budiman, A. dan S. Setyawan. 2015. Pengaruh Konsentrasi Substrat, Lama Inkubasi

dan pH dalam Proses Isolasi Enzim Xylanase dengan Menggunakan Media
Jerami Padi. Jurusan Teknik Kimia Fakultas Teknik. Universitas Diponegoro.

Cahyani, L. 2013. Pemanfaatan Tepung Cangkang Udang Sebagai Media Produksi

Kitinase Oleh Bakteri Kitinolitik Isolat 26. Fakultas Matematika dan llimu
Pengetahuan Alam. Universitas Jember. Skripsi.

Chakrabortty, S., S. Bhattacharya, and A. Das. 2012. Optimization of Process

Parameters for Chitinase Production by a Marine Isolate of Serratia marcescens.
International Journal of Pharmacy and Biological Sciences. 2(2): 2230-7605.

Chen, J.K., C.R. Shen, and C.L. Liu. 2010. N-Acetylglucosamin: Production and

Applications. Marine Drugs. 8: 2493-2516.

Cody, R.M. 1989. Distribution of Chitinase and Chitobiase in Bacillus. Journal of

Current Microbiology. 19: 201-205.

Dini, I.R. dan I. Munifah. 2014. Produksi dan Karakterisasi Enzim Selulase Ekstrak

Kasar dari Bakteri yang Diisolasi dari Limbah Rumput Laut. Jurnal Teknologi
dan Industri Pertanian Indonesia. 6(3): 18-24.

Devananta, A.A., A.R. Hakim, dan N.B. Isnaini. 2015. Pemanfaatan Bakteri

Kitinolitik Asal Sumberdaya Perikanan dalam Pengolahan Limbah Perikanan
untuk Produksi N-Asetilglukosamin. Laporan Akhir Program Kreatifitas
Mahasiswa.

Donderski, W. and M. Trzebiatowska. 1999. Chitinase Activity Production by

Planktonic, Benthic and Epiphytic Bacteria Inhabiting The Moty Bay of The
Jeziorak Lake (Poland). Polish Journal of Environmental Studies. 8: 215-220.

Eddleman, H. 1999. Ingredients Used in  Microbiological Media.

<http://www.disknet.com/indiana_biolab/b041.htm>. Diakses pada 9 Juni 2015.

Fawyza, Y.N., P.A. Noviani, dan L. Nurhidayati. 2010. Perbandingan Aktivitas Enzim

Kitinase dari Substrat Koloidal Kitin Menggunakan Bahan Kimia Pro Analisis
dan Teknis. Prosiding pada Seminar Nasional Pengolahan Produk dan
Bioteknologi Kelautan Dan Perikanan, 2010.

48


http://www.disknet.com/indiana_biolab/b041.htm

PEMBENTUKAN N-ASETILGLUKOSAMIN MELALUI HIDROLISIS KITIN OLEH Serratia marcescens
ISOLAT PT-6 PADA

BERBAGAI pH, SUMBER DAN KONSENTRASI NITROGEN

UNIVERSITAS BEKTI WULAN SARI, Indun Dewi Puspita, S.P., M.Sc., Ph.D. ; Dr. Amir Husni, S.Pi., M.P.

GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Fuchs, R.L., S.A. McPherson, and D.J. Dharos. 1986. Cloning of A Serratia
marcescens Gene Encoding Chitinase. Applied and Environmental
Microbiology. 51(3): 504-509

Gohel, V., A. Singh, M. Vimal, P. Ashwini and H.S. Chaptar. 2006. Bioprospecting
and Antifungal Potential of Chitinolytic Microorganisms. Journal Biotech. 5(2):
54-72.

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

Haliza, W dan M.T. Suhartono. 2012. Karakteristik Kitinase dari Mikrobia. Buletin
Teknologi Pascananen Pertanian. 8(1): 1-14.

Han, K.I., B.B. Patnaik, A.R. Cho, H.K. Lim, J.M. Lee, Y.G. Jang, Y.S. Jeong, T.K.
Yoo, G.S. Lee, and M.D. Han. 2014. Characterization of Chitinase Producing
Serratia and Bacillus Strains Isolated from Insects. Entomological Research. 44:
(109-120).

Hardjito, L., A. Hug, and R.R. Colwell. 2002. The Influence of Environmental
Conditions on the Production of Pigment by Serratia marcescens.
Biotechnology and Bioprocess Engineering. 7: 100-104.

Hargono, A. dan I. Sumantri. 2008. Pembuatan Kitosan dari Limbah Cangkang Udang
Serta Aplikasinya dalam Mereduksi Kolesterol Lemak Kambing. Reaktor. 12:
53-57.

Hejazi, A. and F.R. Falkiner. 1997. Serratia marcescens. Journal of Medical
Microbiology. 46: 903-912.

Hidayat, Y. dan Sutarma. 1999. Teknik Pembuatan Kultur Media Bakteri. Lokakarya
Fungsional Non Peneliti, Bogor.

Horn, S.J., M. Sorlie, G. Vaaje-Kolstad, A.L. Norberg, B. Synstad, K.M. Varum, and
V.G.H. Eijsinkl. 2006. Comparative Studies of Chitinases A, B and C from
Serratia Marcescens. Biocatalysis and Biotransformation. 24(1/2): 39-53.

Hsu, S. and C. Lockwood. 1974. Powdered Chitin Agar as A Selective Medium for
Enumeration of Actynomycetes in Water and Soil. Applied Microbiology. 29(3):
422-426.

Kalil, M.S., H.S. Alshiyab, and W.M.W. Yusoff. 2012. Effect of Nitrogen Source and
Carbon to Nitrogen Ratio on Hydrogen Production using C. acetobutylicum.
American Journal of Biochemistry and Biotechnology.4(4): 393-401.

Karthik, N., K. Akanksha, P. Binod, and A. Pandey. 2014. Production, Purification,
and Properties of Fungal Chitinase-A Review. Indian Journal of Experimental
Biology. 52: 1025-1035.

Kent, M. 2000. Advanced Biology. Oxford University Press, United Kingdom.

49



UNIVERSITAS
GADJAH MADA

PEMBENTUKAN N-ASETILGLUKOSAMIN MELALUI HIDROLISIS KITIN OLEH Serratia marcescens
ISOLAT PT-6 PADA

BERBAGAI pH, SUMBER DAN KONSENTRASI NITROGEN

BEKTI WULAN SARI, Indun Dewi Puspita, S.P., M.Sc., Ph.D. ; Dr. Amir Husni, S.Pi., M.P.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Kholifah, A. 2015. Isolasi Dan ldentifikasi Bakteri-Bakteri Kitinolitik dari Sedimen

Tambak Udang. Fakultas Pertanian. Universitas Gadjah Mada. Skripsi.

Khusniati, T., N. Widhyastuti, I. Saskiawan, A. Cholig, dan R. Handayani. 2012.

Peningkatan Kualitas Produk Susu dengan N-Asetilglukosamina dan (-
Galaktosidase di Jawa. Tim Pelaksana Insentif Peningkatan Kemampuan
Peneliti dan Perekayasa. Lembaga IImu Pengetahuan Indonesia.

Kim, K., A.L. Creagh, and C.A. Haynes. 1998. Effective Production of N-Acetyl-f-

D-glucosamine by Serratia marcescens Using Chitinaeous Waste.
Biotechnology and Bioprocess Engineering. 3: 71-77.

Kumar, A. and S.S. Kanwar. 2012. Lipase Production in Solid State Fermentation:

Recent Development and Biotechnological Applications. Dinamic
Biochemistry, Process Biotechnology, and Molecular Biology. 6(1): 13-27.

Kusumawati, N. 2009. Pemanfaatan Limbah Kulit Udang sebagai Bahan Baku

Pembuatan Membran Ultrafiltrasi. Inotek. 13(2): 113-120.

Lamine, B.M., B.M. Lamine, and A. Bouziane. 2012. Optimization of the Chitinase

Production by Serratia marcescens DSM 301217 and Biological Control of
Locusts. Journal Biotechnol Biomaterial. 2(3): 133-137.

Maggadani, B.P. 2012. Optimasi Produksi N-Asetilglukosamin dari Kitin

Menggunakan Kitinase Hasil Isolasi Bakteri. Fakultas Matematika dan limu
Pengetahuan Alam. Universitas Indonesia. Thesis.

Malik, A. 2000. Konstruksi Fusi Transkripsi Gen Kitinase dari Aeromonas caviae dan

Ekspresinya pada Pseudomonas fluorescens. Institut Pertanian Bogor. Disertasi
Doktor.

Minami, S. and Y. Okamoto. 2007. Drug For Remedy Or Treatment of Wound.

European Patent Specification. Bulletin. 2014/17.

Muharni. 2009. Isolasi dan Identifikasi Bakteri Penghasil Kitinase dari Sumber Air

Panas Danau Ranau Sumatera Selatan. Jurnal Penelitian Sains. 9: 12-15.

Muharni. 2011. Skrining Bakteri Kitinolitik Antagonis Terhadap Pertumbuhan Jamur

Akar Putih (Rigidoporus lignosus) dari Rizosfir Tanaman Karet. Jurnal
Penelitian Sains. 14(1): 51-56.

Muzzarelli, R.A.A and P. Jolles. 1999. Chitin and Chitinases. Birkhauser, Bassel.

Nawani, N.N. and B.P. Kapadnis. 2005. Optimization of Chitinase Production Using

Statistical Based Experimental Designs. Process Biochemistry. 40: 651-660.

Niederhoffer, E.C. 2000. Biochemistry and Molecular Biology Resource.

<http://www.siumed.edu/~eniederhoffer/web lessons/bmb sac.htm>. Diakses
pada 26 Juli 2015.

50


http://www.siumed.edu/~eniederhoffer/web_lessons/bmb_sac.htm

UNIVERSITAS
GADJAH MADA

PEMBENTUKAN N-ASETILGLUKOSAMIN MELALUI HIDROLISIS KITIN OLEH Serratia marcescens
ISOLAT PT-6 PADA

BERBAGAI pH, SUMBER DAN KONSENTRASI NITROGEN

BEKTI WULAN SARI, Indun Dewi Puspita, S.P., M.Sc., Ph.D. ; Dr. Amir Husni, S.Pi., M.P.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Ohno, T., S. Armand, T. Hata, N. Nikaidou, B. Henrissat, M. Mitsutomi, and T.

Watanabe. 1996. A Modular Family 19 Chitinase Found in The Prokaryotic
Organism Streptomyces griceus HUT 6037. Journal of Bacteriology. 178(17):
5065-5070.

Patil, R.S., V. Ghormade, M.V. Deshpande. 2000. Chitinolitic Enzymes: An

Exploration. Enzyme and Microbial Technology. 26(2000): 473-483.

Pelczar, M.J. and E.C.S Chan. 2008. Dasar-Dasar Mikrobiologi. Ul-Press, Jakarta.

Prashanth, K.V.H., & R.N. Tharanathan. 2007. Chitin/Chitosan: Modifications and

Their Unlimited Application Potential-An Overview. Trends in Food Science &
Technology. 18: 117-131.

Pratiwi, R.S., T.E. Susanto, Y.A.K. Wardani, dan A. Sutrisno. 2015. Chitinase and The

Aplication in Industry: A Review. Jurnal Pangan dan Agroindustri. 3(3): 878-
887.

Price, N.C. and L. Stevens. 1989. Fundamentals of Enzymology Second Edition.

Oxford University Press, Newyork.

Rebecca, L.J., G. Susithra, S. Sharmila, and A. Singh. 2013. Optimization of Physical

Parameters for Chitinase Production from Serratia marcescens. Research
Journal of Pharmaceutical, Biological, and Chemical Sciences. 4: 1676-1682.

Reissig, J.L., J.L. Strominger, and L.F. Leloir. 1955. A Modified Colorimetric Method

for The Estimation Of N-Acetylamino Sugars. The Journal of Biological
Chemistry. 217: 959-966.

Riaz, A., S. Qadar, A. Anwar, S.lgbal, and S. Bano. 2008. Production and

Characterization of Thermostable a-amylase from A Newly Isolated Strain of
Bacillus subtilis KIBGE-HAR. The Internet Journal of Microbiology. 6(1). 1-8.

Ruiz, B., A.Chavez, A. Forero, Y.G. Huante, A. Romero, M. Sanchez, D. Rocha, B.

Sanchez, R.R.Sanoja, S. Sanchez, and E. Langley. 2010. Production of
Microbial Secondary Metabolites: Regulation by The Carbon Source. Critical
Reviews in Microbiology. 36(2): 146-167.

Sarwono, J. 2006. Metode Penelitian Kuantitatif dan Kualitatif. Graha IImu,

Yogyakarta.

Sashiwa, H., S. Fujishima, N. Yamano, N. Kawasaki, A. Nakayama, E. Muraki, K.

Hiraga, K. Oda, and S. Aiba. 2002. Production of N-Acetyl- D-glucosamine
from a-chitin by Crude enzymes from Aeromonas hydrophyla H-2330.
Carbohydrate Research. 337: 761-763.

Sayo, T., S. Sakai, and S. Inoue. 2004. Synergistic Effect of N-asetylglucosamine and

Retinoids in Hyaluronan Production in Human Keratinocytes. Skin
Pharmacology and Physiology. 17: 77-83.

51



UNIVERSITAS
GADJAH MADA

PEMBENTUKAN N-ASETILGLUKOSAMIN MELALUI HIDROLISIS KITIN OLEH Serratia marcescens
ISOLAT PT-6 PADA

BERBAGAI pH, SUMBER DAN KONSENTRASI NITROGEN

BEKTI WULAN SARI, Indun Dewi Puspita, S.P., M.Sc., Ph.D. ; Dr. Amir Husni, S.Pi., M.P.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Shakhbazau, A.V. and N.A. Kartel. 2008. Chitinases in Bioengineering Research.

Russian Journal of Genetics. 44(8): 881-889.

Shonnard, D.R. 2015. Chapter 6: How Cells Grow. Department of Chemichal

Engineering. Michigan Technological University.

Sridevi, M. and K.V. Mallaiah. 2008. Factors Effecting Chitinase Activity of

Rhizobium sp. from Sesbania sesban. Biologia. 63(3): 307—312.

Starr, M.P., H. Stolp, H.G. Truper, A. Balows, and H.G. Schlegel. 1981. The

Prokaryotes: A Handbook on Habitats, Isolation, and Identification of Bacteria.
Springer-Verlag Berlin Heidelberg, New York.

Sudhakar and P. Nagarajan. 2011. Production of Chitinase by Solid State Fermentation

from Serratia marcescens. International Journal of ChemTech Research. 3(2):
590-598.

Sumantha, A.,C. Larroche and A. Pandey. 2006. Microbiology and Industrial of Food-

Grade Protease: A Perspective. Food Technology Biotechnology. 44(2): 211-
220.

Suryadi, Y., D.N. Susilowati, P. Lestari, T.P. Priyatno, I.M. Samudra, N. Hikmawati,

dan N.R. Mubarik. 2014. Characterization of Bacterial Isolates Producing
Chitinase and Glucanase for Biocontrol of Plant Fungal Pathogens. Journal of
Agricultural Technology. 10(4): 983-999.

Svitil, A.L., M.N. Sinead, A.M. Jessica and L.K. David. 1997. Chitin Degradation

Protein Produced by The Marine Bacterium Vibrio harveyi Growing on
Different Forms of Chitin. Applied and Environmental Microbiology. 63(2):
408-413.

Swastawati, F., . Wijayanti, dan E. Susanto. 2008. Pemanfaatan Limbah Kulit Udang

Menjadi Edible Coating untuk Mengurangi Pencemaran Lingkungan. Jurnal.
4(4): 101-106

Wahyuni, S. 2013. Study of Colloidal Chitin Hydrolysis to Produce The N-

Acetylglucosamine from Shrimp Shell Waste Using Hydrochloric Acid and
Nitric Acid. The 1st International Symposium on Aquatic Product Processing,
2013.

Wang, S. L., B.S. Lin, T.W. Liang, C.L. Wan, P.C. Wu, and J.R. Liu. 2010.

Purification and Characterization of Chitinase from New Species Strain,
Pseudomonas sp. TKUO0O08. Journal of Microbiology and Biotechnology. 20(6):
1001-1005.

Wang, K., P.S. Yan, and L.X. Cao. 2014. Chitinase from a Novel Strain of Serratia

marcescens JPP1 for Biocontrol of Aflatoxin: Molecular Characterization and
Production Optimization Using Response Surface Methodology. Biomedicine
and Biotechnology Research International. Volume 2014: 1-8.

52



UNIVERSITAS
GADJAH MADA

PEMBENTUKAN N-ASETILGLUKOSAMIN MELALUI HIDROLISIS KITIN OLEH Serratia marcescens
ISOLAT PT-6 PADA

BERBAGAI pH, SUMBER DAN KONSENTRASI NITROGEN

BEKTI WULAN SARI, Indun Dewi Puspita, S.P., M.Sc., Ph.D. ; Dr. Amir Husni, S.Pi., M.P.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Widhyastuti, N. 2010. Purifikasi N-Asetil-D-glukosamina Hasil Sintesa Secara

Enzimatis untuk Bahan Obat dan Pangan Fungsional. Pusat Penelitian Biologi
Lembaga lImu Pengetahuan Indonesia. Laporan Akhir Program Insentif Peneliti
dan Perekayasa LIPI.

Williams, R.P., C.L. Gott, S.M. Hussain Qadri, and R.H. Scott. 1971. Influence of

Temperature of Incubation and Type of Growth Medium on Pigmentation in
Serratia marcescens. Journal of Bacteriology. 106(2): 438-443.

Wulandari, F. 2009. Optimasi Produksi N-Asetilglukosamina dari Kitin Melalui

Fermentasi Oleh Aspergillus rugulosus 501. Departemen Biokimia Fakultas
Matematika dan Ilmu Pengetahuan Alam Institut Pertanian Bogor. Skripsi.

Xia, J.L., J. Xiong, R.Y. Zhang, K.K. Liu, B. Huang, and Z.Y. Nie. 2011. Production

of Chitinase and Its Optimization from A Novel Isolate Serratia marcescens XJ-
01. Indian Journal of Microbiology. 51(3): 301-306.

Yurnaliza. 2002. Senyawa Khitin dan Kajian Aktivitas Enzim Mikrobial

Pendegradasinya. Fakultas Matematika dan Ilmu Pengetahuan Alam Universitas
Sumatra Utara. Kajian Pustaka.

Zammaretti, P.S., M.L. Dillmann, N.D. Amico, M. Affolter, and J. Ubbhink. 2005.

Influence of Fermentation Medium Composition on Physicochemical Surface
Properties of Lactobacillus Acidophilus. Applied and Environmental
Microbiology. 71(12): 8165-8173.

Zarei, M., S. Aminsazadeh, A. Goroghi, A.A. Motalebi, J. Alikhajeh, and M. Daliri.

2010. Chitinase Isolated from Water and Soil Bacteria in Shrimp Farming Ponds.
Iranian Journal of Fisheries Sciences. 11(4): 911-925.

53



