Biosorpsi dan Bioakumulasi Kadmium (Cd) Oleh Chlorella sorokiniana Shihira et Krauss
HANDAYANI BELLA SASMITA, Dr. rer. nat. Andhika Puspito Nugroho

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Akbar, W.A., 2014. Analisis Resiko Lingkungan Logam Berat Cadmium (Cd)
pada Sedimen Air Laut di Wilayah Pesisir Kota Makassar. Tesis.
Universitas Hasanuddin.

Allen, R.G., Pereira, L.S., Raes, D., Smith, M. 1998. Crop evapotranspiration. FAO
Irrigation and Drainage Paper.

Arunukumara, K.l.U., and Zang, X. 2008. Heavy Metal Bioaccumulation and
Toxicity With Special Reference to Microalgae. Journal Ocean university
Chinesse 1(7): 25-30.

Carfagna, S., Lanza, N., Salbitani, G., Basile, A., Sorbo, S., and Vicenza, V.,
2013. Physiological and Morphologycal Responses of Lead or cadmium
Exposed Chlorella sorokiana 211-8K (Clorophyceae). SpringerPlus 2: 147.

Costa, A.C A., Franca, F.P., Leite, S.G.F., 1990. Cadmium and Zinc
biosorptionby Chlorella homosphaera. Biotechnology Letters 12, 941-944.

Chekroun, K.B., Baghour, M., 2013. The Role of Algae in Phytoremediation of
Heavy Metals: A Review. Journal Materials Environmental Science 4 (6):
873-880.

Chick, H. 1903. A Study of a unicelluler Green Alga, Ocurring in Polluted Water,
with especial Reference to its Nitrogenous Metabolism. Proceedings of The
Royal Society Biological Sciences Series B. 71(475): 458-476.

Chojnaka, K. 2011. Biosorption and Bioaccumulation — The Prospects of Pratical
Applications. Environmental International 36: 299-307.

Chojnacka, K. 2010. Biosorption and Bioaccumulation in Practice. Nova Science
Publisher.

Chouteau, C., Dzyadevych, S., Chovelon, J-M. and Durrieu, C., 2004.
Development of Novels Conductometric Biosensor Based on Immobilized
Whole Cell Chlorella Vulgaris Microalgae. Biosensors Bioelectron 19:
1089-1096.

Darnal, D, W., Greene, B., Henzel, M, T., Hosea, J, M., McPherson, R, A,
Sneddon, J., Alexander, M, D., 1986. Selective Recovery of Gold and Other
Metal lons From an Algal Biomass. Environmental Science Technology 20:
206-208.

Denise, P., Higham, P., Sadler. J., Michael, D., 1989. Cadmium Resistance in
Pseudomonas putida: Growth and Uptake of Cadmium. Journal General
Microbiology 131: 2539-2544.

Dobson, S. 1992. International Programme on Chemical Safety, Evironmental
Health Criteria 135, Cadmium Environmental Aspects, World Health
Organization Genewa.

28



Biosorpsi dan Bioakumulasi Kadmium (Cd) Oleh Chlorella sorokiniana Shihira et Krauss
HANDAYANI BELLA SASMITA, Dr. rer. nat. Andhika Puspito Nugroho

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Donmez, C., Aksu, Z., Oztruk, A dan Kutzal, T., 1999. A comparative study on
heavy metal biosorption characteristics ofsome algae. Process Biochemistry
34 (1999) 885 — 892.

Durrieu, C., Guedri, H., Fremion, F., and Volatier, L., 2011. Unicelluler Algae
Used as Biosensors for Chemical Detection in Meditteranian Lagoon and
Coastal Waters. Research Microbiology 162: 908-914.

Floutty dan Estephane, 2012. Bioaccumulation and biosorption of copper and lead
by a unicellular algae Chlamydomonas reinhardtii in single and binary
metal systems: A comparative study. Journal of Environmental
Management 111 : 106-114

Halliwell, B. dan Gutteridge, J.M.C., 1999. Free radicals in Biology and
Medicine, 3" edn. Pp 936. Oxford University Press. New York.

Hammouda, O., Gaber, A., Raouf-Abdel, N., 1995. Microalgae and Wastewater
Treatment. Ecotoxicology and Environmental Safety 31: 205-210.

Hart, B.A., dan Scaife, B.D., 1977. Toxicity and Bioaccumulation of Cadmium in
Chlorella sorokiniana. Environmental Research 14: 401-413.

Jain, S.; Arnepalli, D. Biominerlisation as a remediation technique: A critical
review. In Proceedings of the Indian Geotechnical Conference. Chennai,
India.

Kadukova dan Vircikova, 2005. Comparisson of Differences Between Copper
Bioaccumulation and Biosorption. Environmental International 31: 227-
232.

Kaplan, D., 2013. Absorption and Adsorption of Heavy Metlas by Microalgae.
Handbook of Microalgal Culture: Applied Phycology and Biotechnology,
Second Edition. John Willey and Sons.

Kara, Y. 2004. Bioaccumulation of Copper from Contaminated Wastewater by
Using Lemna minor. Bulletin Environment Contamination Toxicology 72:
467-471.

Kujan, P., Votruba, J., Kamenik, V., 1995. Substrate Dependent Bioaccumualtion
of Cadmium by Growing Yeast Candida utilis. Folia Microbiology 40: 288-
292.

Lim, S. L., Chu, W. L., Phang, S, M., 2010. Use of Chlorella vulgaris For
Bioremediation of Textile Wastewater. Bioresource Technology 101: 7314-
7322.

Malik, A. 2004. Metal Bioremediation Through Growing Cells. Journal
Environmental International. 30: 261-278.

Mallick, N and Rai, L.C., 1992. Metal Induced Inhibition of Photosynthesis,
Photosynthesis Electron Transport Chain and ATP Content of Anabena
doliolum and Chlorella vulgaris: Interaction With Exogenous ATP.
Biomedical Environmental Science 5: 241-250.

29



Biosorpsi dan Bioakumulasi Kadmium (Cd) Oleh Chlorella sorokiniana Shihira et Krauss
HANDAYANI BELLA SASMITA, Dr. rer. nat. Andhika Puspito Nugroho

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Mehta, S. K., dan Gaur, J. P., 2001. Characterization and optimization of Ni and
Cu sorption from aqueous solution by Chlorella vulgaris. Ecological
Engineering 18 (2001) 1 — 13.

Monteiro, C.M., Castro, P.M.L., and Malcata, F.X., 2009. Use of The Microalgae
Scenedesmus obliquus to remove Cadmium Cations From Agqueous
Solutions. Microbiology Biotechnology 25: 1573-1578.

Naja, G., Vanessa, M., Volesky, B., 2010. Biosorption, Metal, Encyclopedia of
Industrial Biotechnology: Bioprocess, Bioseparation, and Cell Technology.
Wiley, New York.

Nikic, D., Stankovic, A., Nikolic, M., Bodganovic, D., Petrovic, B., 20009.
Estimated Daily Intake of Cadmium by Children Living in the City of Nis,
Serbia. The Turkis Journal of Pediatrics 51: 257-263.

Ojuedeire, O.B and Babalola, O.0., 2017. Microbial and Plant-Assited
Bioremediation of Heavy Metal Polluted Environments: A review.
Environmental Research and Public Health 14, 1504

Peter, A. K., Kilar, F., Felinger A., and Pernyeszi T., 2015. Biosorption
characteristics of Spirulina and Chlorella cells for the accumulation of
heavy metals. J. Serb. Chem. Soc. 80 (3) 407—4109.

Prasanna, R., Jaiswal, P., Kaushik, B.D., 2008. Cyanobacteria as Potential
Options For Environmental Sustainability — Promises and Challenges,
Indian Journal Microbiology 48: 89-94.

Purbonegoro, T. 2008. Pengaruh Logam Berat Kadmium (Cd) Terhadap
Metabolisme dan Fotosintesis di Laut. Oseana XXXIII: 25-31.

Rai, V., Khatoon, S., Bisht, S, S., Mehrotra, S., 2005. Effects of Cadmium on
Growth, Ultramorphology of Lead adn Secondary Metabolites of Phyllantus
amarus Schum and Thonn. Chemosphere 61: 1644-1650.

Rai, P.K., Mallick, N., and Rai, L.C., 1994. Effect of Cu and Ni on Growth,
Mineral Uptake, Photosynthesis and Enzyme Activities of Chlorella
vulgaris at Different pH Values. Biomedical Environmental Sci 7: 56-67.

Rangsayatorn, N., Upatham, E.S., Kruatrachue, M., Pokethitiyook, P., Lanza,
G.R., 2001. Phytoremediation Potential of Spirulina (Arthrospira) platensis:
Biosoprtion and Toxicity Studies Of Cadmium. Environmental Pollution
119, 45-53.

Rose, P.D., Maart, B.A., Dunn, K.M., Rowswell, R.A., Britz, P., 1996. High Rate
Algal Oxidation Ponding for The Treatment of Tannery Effluents. Water
Science Technology 33: 219-227

Sharma, H., Rawal, N., Mathew, B.B., 2015. The Characteristics, Toxicity and
Effects of Cadmium. International Journal of Nanotechnology and
Nanoscience 3:1-9.

Sharma, S.S and Dietz, K.J., 2009. The Relationship Between Metal Toxicity and
Celullar Redox Imbalance. Trends Plant Science 14: 43-50.

30



Biosorpsi dan Bioakumulasi Kadmium (Cd) Oleh Chlorella sorokiniana Shihira et Krauss
HANDAYANI BELLA SASMITA, Dr. rer. nat. Andhika Puspito Nugroho

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Shevcenko, V., Lizitsin, A., Vinogradova, A., Stein, R., 2003. Heavy Metals in
Aerosol Over the Seas of the Russian Arctic. The Science of the Total
Environment 306: 11-25.

Shihira, 1 dan Krauss, R. W., 1965. Chlorella. Physiology and Taxonomy of
Fortyone Isolates. Maryland: University of Maryland, College Park. pp : 1-
97.

Singh, A., Mehta, S. K., and Gaur, J.P., 2007. Removal of heavy metals from
aqueous solution by common freshwater filamentous algae. World Journal
of Microbiology and Biotechnology 23: 1115.

Swift, D.t., Forciniti, D., 1997. Accumulation of Lead by Anabaena cylindrica:
Mathematical modeling and energy dispersive X-ray study. Biotechnology
and Enginerring 55: 408-419

Ting, Y.P, Lawson, F., Prince, 1.G., 1989. Uptake of Cadmium and Zinc by the
Alga Chlorella sorokiniana: part I. Individuals ion species. Biotechnology
and Bioenginerring 34, 990.

Torres, E., Cid, A., Herrero, C., and Abalde, J., 2000. Effect of Cadmium on
Growth, ATP Content, Carbon Fixation and Ultrastructure in The Marine
Diatom Phaeodactylum tricornotum Bohlin. Water, Air, Soil Pollution. 117:
1-14.

Van Ho, A., Ward, D.M. and Kaplan, J., 2002. Transition Metal Transport in
Yeast. Annual Review of Microbiology, 56, 237-261.

Volesky, B., and Schiewer, S., 2000. Biosorption, Metals. Encyclopedia of
Bioprocces Technology ( Fermentation, Biocatalysis, and Bioseparation) pp:
433-453

Wang, Y., Yan, A, Dai, J.,, Wan, N., and Wu, D., 2011. Accumulation and
Tolerance Characteristics of Cadmium in Chlorophytum comosum: a
Popular Ornamental Plant and Potential Cd Hyperaccumulatior.
Environmental Monittoring Assesment 184: 929-937.

Zalups, R.K. and Ahmad, S. .2003. Molecular Handling of Cadmium in
Transporting Epithelia. Toxicology and Applied Pharmacology, 186: 163-
188.

31


https://link.springer.com/journal/11274
https://link.springer.com/journal/11274

	SAMPUL DEPAN
	HALAMAN JUDUL
	HALAMAN PENGESAHAN
	KATA PENGANTAR
	PERNYATAAN BEBAS PLAGIASI
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR LAMPIRAN
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	A. LATAR BELAKANG
	B. PERMASALAHAN
	C. TUJUAN
	D. MANFAAT

	BAB II TINJAUAN PUSTAKA DAN HIPOTESIS
	A. TINJAUAN PUSTAKA
	B. HIPOTESIS

	BAB III METODE PENELITIAN
	A. TEMPAT DAN WAKTU PENELITIAN
	B. ALAT DAN BAHAN
	C. CARA KERJA
	D. ANALISIS DATA

	BAB IV HASIL DAN PEMBAHASAN
	A. HASIL DAN PEMBAHASAN
	1. MEKANISME BIOSORPSI
	2. MEKANISME BIOAKUMULASI
	3. PERBANDINGAN KAPASITAS BIOAKUMULASI DENGAN BIOSORPSI


	BAB V KESIMPULAN DAN SARAN
	A. KESIMPULAN
	B. SARAN

	DAFTAR PUSTAKA
	LAMPIRAN
	SAMPUL DEPAN
	HALAMAN JUDUL
	HALAMAN PENGESAHAN
	KATA PENGANTAR
	PERNYATAAN BEBAS PLAGIASI
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR LAMPIRAN
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	A. LATAR BELAKANG
	B. PERMASALAHAN
	C. TUJUAN
	D. MANFAAT

	BAB II TINJAUAN PUSTAKA DAN HIPOTESIS
	A. TINJAUAN PUSTAKA
	B. HIPOTESIS

	BAB III METODE PENELITIAN
	A. TEMPAT DAN WAKTU PENELITIAN
	B. ALAT DAN BAHAN
	C. CARA KERJA
	D. ANALISIS DATA

	BAB IV HASIL DAN PEMBAHASAN
	A. HASIL DAN PEMBAHASAN
	1. MEKANISME BIOSORPSI
	2. MEKANISME BIOAKUMULASI
	3. PERBANDINGAN KAPASITAS BIOAKUMULASI DENGAN BIOSORPSI


	BAB V KESIMPULAN DAN SARAN
	A. KESIMPULAN
	B. SARAN

	DAFTAR PUSTAKA
	LAMPIRAN



