Bioakumulasi dan Biosorpsi Cu dan Cd oleh Chlorella sorokiniana Shirira et Krauss dalam Sistem
Campuran Dua Logam
MUHAMMAD SAPUTRA W, Dr. rer. nat Andhika Puspito Nugroho

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

UNIVERSITAS
GADJAH MADA

Abu Al-Rub F.A., EI-Naas M.H., Benyahia F., Ashour I. 2004. Biosorption of nickel on blank
alginate beads, free and immobilized algal cells. J Proc Bio. 39: 1767-1773

Akhtar N, Saeed A, Igbal M 2003. Chlorella sorokiniana immobilized on the biomatrix of
vegetable sponge of Luffa cylindrica: a new system to remove cadmium from
contaminated aqueous medium. Bioresour Technol. 88:163-165

Akhtar N, Igbal J, Igbal M. 2004 Removal and recovery of nickel (Il) from aqueous solution
by loofa sponge-immobilized biomass of Chlorella sorokiniana: characterization
studies. J Hazard Mater. 108: 85-94

Akhtar N, Igbal M, Zafar Sl, Igbal J. 2008. Biosorption characteristics of unicellular green alga
Chlorella sorokiniana immobilized in loofa sponge for removal of Cr (I11). J Environ
Sci. 20: 231-239

Anggriana, D. 2011. Analisis Cemaran Logam Berat Timbal (Pb) dan Kadmium (Cd) Pada Air
Sumur di Kawasan PT. KIMA Dengan Metode Spektrofotometri Serapan Atom
(SSA). Skripsi. Fakultas lImu Kesehatan. UIN Alauddin. Makassar.

Anazawa, K., Kaida, Y., Shinomura, Y. Tomiyasu,T., and Sakamoto, H. 2004. Heavy-Metal
Distribution in River Waters and Sediments Around a’Firefly Village”, Shihoku,
Japan: Application of Multivariate Analysis. Anal Sci. 20: 79-84

Andrade, A.D., Rollemberga, M.C.E., Nobrega, J.A. 2005. Proton and metal binding capacity
of the green freshwater alga Chaetophora elegans. Process Biochem. 40: 1931-1936

Anielak A.M., Schmidt R. 2011. Sorption of lead and cadmium cations on natural and
manganese-modified zeolite. Journal of Environ. Stud. 20 (1): 15-19

Awalina. 2011. Bioakumulasi lon Logam Timbal (Pb) dan Kadmium (Cd) dalam Fitoplankton
Pada Beberapa Perairan Situ Di Sekitar Kabupaten Bogor,” Tesis, Fakultas
Matematika dan llmu Pengetahuan Alam Program Magister Kimia, Universitas
Indonesia. Depok.

Brady, D., and Duncan, J.R. 1994. Binding of heavy metals by the cell walls of Saccharomyces
cerevisiae. Enzyme Microb. Technol. 16: 633 - 638

Carfagna, S., Lanza, N., Salbitani, G., Basile, A., Sorbo, S., Vona. V. 2013. Physiological and
morphological responses of Lead or Cadmium exposed Chlorella sorokiniana 211-8
K (Chlorophyceae). Spring Plus. 2: 147

Chen, Z., Zhu, L., Wilkinson, K.J. 2010. Validation of the biotic ligand model (BLM) in metal
mixtures: bioaccumulation of lead and copper. Environ. Sci. Technol. 44: 3580-3586

Chojnacka, K., Chojnacki, A., Gorecka, H. 2005. Biosorption of Cr3p, Cd2p and Cu2p ions by
blue-green algae Spirulina sp.: kinetics, equilibrium and the mechanism of the
process. Chemosphere 59: 75-84

Chojnacka, K. 2010. Biosorption and bioaccumulation e the prospects for practical
applications. Environ. Int. 36, 299-307

Connel, D.W. and Miller, G.J. 1995. Kimia dan Ekotoksikologi Pencemaran . Ul Press. Jakarta.



Bioakumulasi dan Biosorpsi Cu dan Cd oleh Chlorella sorokiniana Shirira et Krauss dalam Sistem
Campuran Dua Logam
MUHAMMAD SAPUTRA W, Dr. rer. nat Andhika Puspito Nugroho

UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

DEABIELF, C, P., da Costa, P, N, M., Brondi, A, M., Pilau, E, J., Gozzo, F, C., Eberlin, M,
N., Trevisan, M, G., Garcia, J, S. 2014. Effects of cadmium and copper biosorption
on Chlorella vulgaris. Bull Environ. Contam. Toxicol., 93: 405-409

Garcia, J, S., Souza, G, H, M, F., Eberlin, M, N., Marco, A, Z, A. 2009. Evaluation of metal-
ion stress in sunflower (Heliantus annuus L.) leaves through proteomic changes.
Metallomics. 1:107-113

Gupta, V, K., Rastogi, A. 2008. Biosorption of lead from aqueous solutions by green algae
Spirogyra species: kinetics and equilibrium studies. J. Hazard. Mater. 152: 407-414.

Flouty, R., Estephane, G. 2012. Bioaccumulation and biosorption of copper and lead by a
unicellular algae Chlamydomonas reinhardtii in single and binary metal systems : A
comparative Study. J Env Man. 111: 106-114

Fraile. A, S. Penche, F. Gonzalez, M. L. Blazquez. J. A. Munoz, A. Blaster. 2005. Biosorption
of copper , zinc, cadmium and nickel by Chlorella vulgaris. Chem Ecology. 21 (1):
61-75

Hill, K, L., Hassett, R., Kosman, D., Merchant, S. 1996. Regulated copper uptake in
Chlamydomonas reinhardtii in response to copper availability. Plant Physiol. 112
(2): 697-704

Ishiguro, S., Robben, N., Burghart, R., C, Paige., G, Sarah., T, Ravindra., U, Deepa., N,
Ayaka., S, Kengo., J. Comer., M, Tamura. 2020. Cell Wall Membrane Fraction of
Chlorella sorokiniana Enchances Host Antitumor Immunity and Inhibits Colon
Carcinoma Growth in Mice. Integr Cancer Ther. 19: 1-10

Horsfall Jr, M.and Spiff, A.l. 2002. Distribution and Partitioning of Trace Metals in Sediment
of The Lower Reaches of The New Calabar River, Port Harcourt, Nigeria. J.Env
Mon Assessment 78: 309-326

Kadukova J., Vircikova E. 2005. Comparison of differences between copper bioaccumulation
and biosorption, J Env Int. 31: 227-232

Kapoor, A., Viraraghavan, T. 1995. Heavy metal biosorption sites in Aspergillus niger.
Bioresour Techno. 61 (3): 221-227

Kola, H., Wilkinson, K.J. 2005. Cadmium uptake by a green alga can be predicted by
equilibrium modelling. Environ. Sci. Technol. 39 (9): 3040-3047

Liang. S, Kang. Y, Zeng. L, Y. Qin, L. Wang, Q. Zhang, J. Luo. 2017. How Chorella
sorokiniana and its high tolerance to pb might be a potential pb Biosorbent. J.
Environ. 26 (3): 1139-1146.

Liping, D., Yingying, S., Hua, S., Xinting, W., Xiaobin, Z. 2007. Sorption and desorption of
lead (11) from wastewater by green algae Cladophora fascicularis. J. Hazard. Mater.
143: 220-225.

Lizzul, AM., Hellier, P., Purton, S., Baganz, F., Ladommatos, N., Campos, L. 2014. Combined
remediation and lipid production using Chlorella sorokiniana grown on wastewater
and exhaust gases. Bioresour Technol. 151: 12-18

Malik, A. 2004. Metal bioremediation through growing cells. Environ. Int. 30: 261-278



Bioakumulasi dan Biosorpsi Cu dan Cd oleh Chlorella sorokiniana Shirira et Krauss dalam Sistem
Campuran Dua Logam
MUHAMMAD SAPUTRA W, Dr. rer. nat Andhika Puspito Nugroho

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
?\ﬂ%{'l}lansﬂ,Ag'.\L., Cruz C.V,, Luna, A.S., and Henriques, C.A. 2006. A Sorption and desorption of
Pb2+ ions by dead Sargassum sp. Biomass. J BEJ. 27 (3): 310-314

Salbitani, G., Carfagna, S. 2017. Extraction and Activity of O-acetylserine(thiol)lyase
(OASTL) from Microalga Chlorella sorokiniana. Bio Protoc. 7 (12): 1-9

Setiawati, M, D. 2009. Uji Toksisitas Kadmium dan Timbal pada Mikroalga Chaetoceros
gracilis. Skripsi, Departemen lImu dan Teknologi Kelautan Fakultas Perikanan dan
limu Kelautan, Institut Pertanian Bogor, Bogor

Nakajima,T.Horikoshi, dan T.Sakaguchi. 1991. Application Microbiology,Biotechnlology.
Europe Journal. 12: 76 — 83

Northcote, D, H., Goulding, K, J., and Horne, R, W. 1958. The Chemical Composition and
Structure of the Cell Wall of Chlorella pereydinosa. Biochem Journal. 70 (3): 391-
397

Palar, H. 1994. Pencemaran dan Toksikologi Logam Berat. PT Rineka. Jakarta.

Petrovic. A dan Simonic. M. 2016. Removal of heavy metal ions from drinking water by
alginate immobilised Chorella sorokiniana. J. Environ . Sci. Technol. 13: 1761-1780

Rahmadiani, W, D, D., Aunurohim. 2013. Bioakumulasi Logam Berat Kadmium (Cd) oleh
Chaetoceros calcitrans pada Konsentrasi Sublethal. Jurnal Sains dan Seni POMITS.
2 (2): 202-206

Ruangsomboon S, Wongrat L. 2006. Bioaccumulation of cadmium in an experimental aquatic
food chain involving phytoplankton (Chlorella vulgaris), zooplankton (Moina
macrocopa), and the predatory catfish Clarias macrocephalus 9 C. Gariepinus.
Aquat Toxicol. 78: 15-20

Sabatini SE et al. 2009. Oxidative stress and antioxidant defenses in two green microalgae
exposed to copper. Ecotox Environ Safe. 72: 1200-1206

Shihira. I, dan Kraus. R. W. 1963. Chlorella, Physiology and Taxonomy of Forty-one Isolates.
University Of Maryland. USA.

Sinly, E.P., dan Johan, A.P. 2007. Bioremoval, Metode Alternatif untuk Menanggulangi
Pencemaran Logam Berat, Artikel. Universitas Lampung.

Tsail, J., Yu K.C., Ho, S.T., Chang, J.S. and Wu, T.S. 2003. Correlation of Particle Sizes and
Metals Speciation in River Sediment, Poster Papers in Diffuse Pollution
Conference, Dublin

Terry. P.A., Stone. W. 2002. Biosorption of cadmium and copper contaminated water by
Scenedesmus abundans. Chemosphere 47: 249-255

Vogel, M., Gunther, A., Rossberg, A., Li, B., Bernhard, G., Raff, J., 2010. Biosorption of U(VI)
by the green algae Chlorella vulgaris in dependence of pH value and cell activity.
Sci. Total Environ. 409: 384-395

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

Wang, J., Chen, C., 2009. Biosorbents for heavy metals removal and their future. Biotechnol.
Adv. 27: 195-226



Bioakumulasi dan Biosorpsi Cu dan Cd oleh Chlorella sorokiniana Shirira et Krauss dalam Sistem
Campuran Dua Logam
MUHAMMAD SAPUTRA W, Dr. rer. nat Andhika Puspito Nugroho

UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
W%SWIPA., Wilkinson, K.J., 2007. Ni uptake by a green alga. 2. Validation of equilibrium
models for competition effects. Environ. Sci. Technol. 41 (12): 4264-4270

Yoshida N, Ikeda R, Okuno T (2006) Identification and characterization of heavy metal-
resistant unicellular alga isolated from soil and its potential for phytoremediation.
Bioresour Technol 97:1843-1849

Z. Arifin, R. Puspitasari, and N. Miyazaki. 2012. Heavy metal contamination in Indonesia
coastal marine ecosystems: A historical perspective. Coast Marine Sci. 35: 227-233

Bikowski, Z, R., Szefer, P., Adam Latala, A. 2007. Comparison of green algae Cladophora sp.
and Enteromorpha sp. as potential biomonitors of chemical elements in the southern
Baltic. Sci. Total Environ. 387: 320-332

Zimmermann, M., and Wolf, K. 2002. Biosorption of Metals. The mycota, Industrial
Applicatio. 10: 355-364



