
DAFTAR PUSTAKA 

Ackerley, D.F., Gonzalez, C.F., Keyhan, M, Blake, R., and Matin, A. 2004. Mechanism of 
chromate reduction by the Escherichia coli protein, NfsA, and the role of different 
chromate reductases in minimizing oxidative stress during chromate reduction. 
Environmental Microbiology. 6: 851–860. 

Alvarez, A. H., Moreno-Sanchez, R., and Cervantes, C. 1999. Chromate efflux by means of the 
ChrA chromate resistance protein from Pseudomonas aeruginosa. Journal of 
Bacteriology. 181: 7398–7400.  

Bae, W.C., Lee, H.K., Choe, Y.C., Jahng, D.J., Lee, S.H., Kim, S.J., Lee, J.H., and Jeong, B.C. 
2005. Purification and characterization of NADPH-dependent Cr (VI) reductase from 
Escherichia coli ATCC 33456. Journal of Microbiology, 43: 21–27. 

Ball, J.W., and Nordstrom, D.K. 1998. Critical evaluation and selection of standard state 
thermodynamic properties for chromium metal and its aqueous ions, hydrolysis species, 
oxide and hydroxide. Journal of Chemical & Engineering Data. 43: 895-918. 

Barak, Y, Thorne, S.H., Ackerley, D.F., Lynch, S.V., Contag, C.H., and Matin, A. 2006. New 
enzyme for reductive cancer chemotherapy, YieF, and its improvement by directed 
evolution. Molecular Cancer Therapeutics 5: 97–103. 

Bopp, L.H., and Ehrlich, H.L. 1988. Chromate resistance and reductionin Pseudomonas 
fluorescens strain LB300. Archives of Microbiology. 150: 426–431. 

Campos, J., Martinez-Pacheco, M., and Cervantes, C. 1995. Hexavalent-chromium reduction by 
a chromate-resistant Bacillus sp. strain. Antonie Van Leeuwenhoek. 68: 203–8 

Chovanec, P., Sparacino-Watkins, C., Zhang, N., Basu, P., and Stolz, J.F. 2012. Microbial 
reduction of chromate in the presence of nitrate by three nitrate respiring organism. 
Frontiers in Microbiology. 416: 1-12.  

Claude, K.,Z.,G and Adolphe, Z. 2013. Proteomic analysis of chromate response in 
Staphylococcus saprophyticus isolated from a fly ash dumping site. African Journal of 
Biotechnology. 12: 2322-2330. 

Cheung, K.H., and Gu, J.,D. 2007. Mechanism of hexavalent chromium detoxification by 
microorganisms and bioremediation application potential: A review. International 
Biodeterioration & Biodegradation. 59 : 8–15. 

Das, S., Mishra, J., Das, S.K., Pandey, S., Rao, D.S., Chakraborty, A., Sudarshhan, M., Das, N., 
and Thatoi, H., 2014. Investigation on mechanism of Cr (VI) reduction and removal by 
Bacillus amyloliquefaciens, a novel chromate tolerant bacterium isolated from chromite 
mine soil. Chemosphere. 96 : 112-121. 

KARAKTERISASI 3 ISOLAT BAKTERI  YANG MAMPU MEREDUKSI Cr (VI) 
PUPUT PUTRI N., Prof. Ir. Irfan D. Prijambada, M. Eng. Ph.D.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



Das, M., Nigam, H., Chauhan, S., Poornima, Pandey, P., Swati, P., Mahavir, Y., and Tiwari, A. 
2015. Microbial chromium degradation: biological evolution, mitigation and 
mechanism. Advances in Applied Science Research. 6: 6-12. 

David, A., Wright, and Pamela, Welbourn. 2002. Environmental Toxicology. Cambridge 
University Press. 

DeFlora, S., Bagnasco, M., Serra, D., and Zanacchi, P. 1990. Genotoxicity of Chromium 
Coumpound: a review. Mutation Research. 238: 99-72. 

Farrell, S.O, and Ranallo. R.T. 2000. Experiments in biochemistry. A hands-on approach. 
Saunders College Publ, Orlando, FL. 

Garg S.K, Tripathi M., Singh, S.K., and Singh, A. 2013. Pentachlorophenol dechlorination and 
simultaneous Cr6+ reduction by Pseudomonas putida SKG-1 MTCC (10510): 
characterization of PCP dechlorination products, bacterial structure and functional 
groups. Environmental Science Pollution Research 20: 2288–2304. 

Garbisu, C., Alkorta, I., Llama, M.J. and Serra, J.L. 1998. Aerobic chromate reduction by 
Bacillus subtilis. Biodegradation. 9: 133–41. 

Ge, S., Ge, S., Zhou, M., and Dong, X. 2015. Bioremediation of hexavalent chromate using 
permeabilized Brevibacterium sp. and Stenotrophomonas sp. cells. Journal of 
Environtmental Management. 157: 54-59. 

Gibb, H.J., Lees, P.S., Pinsky, P.F., and Rooney, B.C., 2000. Lung cancer among workers in 
chromium chemical production. American Journal of Industrial Medicine 38: 115–126. 

Gonzalez, C.F., Ackerley, D.F., Lynch, S.V., and Matin, A. 2005. ChrR, a soluble 
quinonereductase of Pseudomonas putida that defends against HO. Journal of 
Biological Chemistry. 280: 2590-2595. 

Iftikhar, S., Faisal M., and Hasnain S. 2007. Cytosolic reduction of toxic Cr(VI) by indigenous 
microorganism. Journal of Environmental Science. 1: 77–81. 

Ilias, M., Ifthekhar, Md. R., Debnath, B.C., Manan, K.S., and Hoq, Md. M. 2011. Isolation and 
Characterization of Chromium (VI)-Reducing bacteria from tannery effluent. Indian 
Journal Microbiology. 51 : 76-81. 

Ishibashi, Y., Cervantes, C., and Silver, S. 1990. Chromium reduction in Pseudomonas putida. 
Applied and Environmental Microbiology., 56: 2268–2270. 

Joutey, N.T., Sayel, H., Behafid, W., and Naima, E.G., 2015. Mechanism of hexavalent 
chromium resistance and removal by Microorganism. Riviews of Environmental 
Contamination and Toxicology. 233 : 45-63. 

KARAKTERISASI 3 ISOLAT BAKTERI  YANG MAMPU MEREDUKSI Cr (VI) 
PUPUT PUTRI N., Prof. Ir. Irfan D. Prijambada, M. Eng. Ph.D.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



Khan, M.S., Zaidi, A., Wani, P.A., and Oves, M. 2009. Role of plant growth promoting 
rhizobacteria in the remediation of metal contaminated soils. Environmental Chemistry 
Letters. 7 : 1-19. 

Khativaran, M.,N., Kathrick, R., Muthu, N., Muthukumar, K., and Velan, M.. 2010. Sonoassisted 
microbial reduction of chromium. Applied  Biochemistry and Biotechnology. 160: 2000-
2013. 

Kwak, Y.H., lee, D.S., and Kim, H.B. 2003. Vibrio harveyi nitroreductase is also a chromate 
reductase. Applied environmental microbiology. 69: 4390–4395. 

Kumar, R., Nongkhlaw, M., Celin, A., and Joshi,, S.R. 2013. Growth media composition and 
heavy metal tolerance behavior of bacteria characterized from the sub-surface soil of 
uranium rich ore bearing site of Domiasiat in Meghalaya. Indian Journal of 
Biotechnology., 12: 115-119. 

Leung, M., 2004. Bioremediation : techniques for cleaning up a mess. Bio Teach Journal. 2: 18-
22. 

Liu, Y.G., Xu, W.H., Zeng, G.M., Xin, L., and Gao, H. 2006. Cr (VI) reduction by Bacillus sp. 
isolated from chromium landfill. Process Biochemisthry. 41: 1981-1986. 

McLean, J., and Beveridge, T.J. 2001. Chromate reduction by a Pseudomonas isolated from a 
site contaminated with chromated copperarsenate. Applied Environmental 
Microbiology., 67: 1076–84. 

Megharaj, M., Avudainayagam, S., and Naidu, R. 2003. Toxicity of hexavalent chromium and 
it’s reduction by bacteria isolated from siol contaminated with tannery waste. Current 
Microbiology. 47: 51-54.  

Miretzky, P., and Cirelli, A.F., 2010. Cr(VI) and Cr(III) removal from aqueous solution by raw 
and modified lignocellulosic materials: a review. Journal of Hazardous Material. 180: 
1-9. 

Mohan, D., and Pittman, C.U., 2006. Activated carbons and low cost adsorbents for remediation 
tri-and hexavalent chromium from water. Journal of Hazardous Material. 137: 762-811. 

Moch, C., Schrögel, O., and Allmansberger, R., 2000. Transcription of the nfrA-ywcH operon 
from Bacillus subtilis is specifically induced in response to heat. Journal of 
Bacteriology 182, 4384–4393. 

Motzer, E.W., and Todd, E. 2004. Chemistry, Geochemistry, and Geology of Chromium and 
Chromium Compounds. Chromium (VI) handbook. CRC Press. USA. 

KARAKTERISASI 3 ISOLAT BAKTERI  YANG MAMPU MEREDUKSI Cr (VI) 
PUPUT PUTRI N., Prof. Ir. Irfan D. Prijambada, M. Eng. Ph.D.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



Narayani, M., dan Shetty, K.V. 2013. Chromium-resistant bacteria and their environment 
condition for hexavalent chromium removal: a review. Critical Revolution 
Environmental Science and Technology. 43: 955-1009.  

Nguema, P.F., Zejiao, L., and Lian, J.J. 2014. Enzymatic chromium (VI) reduction by 
cytoplasmic and cell membrane fractions of chromate-reducing bacterium isolated from 
sewage treatment plant. International Journal of Biology. 6: 64-76. 

Panda, S.K,. and S. Choudhury. 2005. Chromium stress in plants. Brazilian Journal of Plant 
Physiology, 17: 45-53. 

Patra, R.C., Malik, S., Beer, M., Megharaj, M., and Naidu, R. 2010. Molecular characterization 
of chromium(VI) reducing potential in Gram positive bacteria isolated from 
contaminated sites. Soil Biology and Biochemistry, 42: 1857-1863. 

Park, C.H., Keyhan, M., Wielinga, B., Fendorf, S., and Matin, A. 2000. Purification to 
homogeneity and characterization of a novel Pseudomonas putida chromate reductase. 
Applied and environmental microbiology. 66: 1788-795. 

Nguema, P.F., Luo, Z., and Lian, J.J. 2014. Enzymatic Chromium (VI) Reduction by 
Cytoplasmic and Cell Membrane Fractions of Chromate-Reducing Bacterium Isolated 
From  Sewage Treatment Plant. International Journal of Biology. 6: 64-76. 

Pramono, A., Rosariastuti, R., Ngadiman, and Prijambada, I.D. 2011. The Cr(IV) reduction 
potential of Agrobacterium sp. I39 In proceedings of Environmental Technology 
Management Conference, Bandung. November 3rd-4th.  18: 1-15. 

Ramirez, D.M., Diaz, P.C., Vargas, E, Riveros, S.H., Campos, G.J, Cervantes, C. 2008. 
Mechanisms of bacterial resistance to chromium compounds. Biometals 21:321–332. 

Rath, B.P., Das, S., and Mohapatra, P.K.D., and Thatoi, H. 2014. Optimization of extracelullar 
chromat reductase production by Bacillus amyloliquefacien (CSB) 9  isolated from 
chromite mine environment. Biocatalysis and Agricultural Biotechnology. 3: 35-41. 

Rao, T.H.S. Papathoti, N.K., Gundeboina, R., Mohamed, Y.K., Mudhole, G.R., and Bee, H., . 
2017. Hexavalent chromium reduction from pollutant samples by Achromobacter 
xylosoxidans SHB 204 and its kinetics study. Indian Journal Microbiology. 57: 292-
298.  

Rosariastuti, R., Prijambada, I.D., Ngadiman, Prawidyarini, G.S., and Putri, A.R. 2013. Isolation 
and Identification of plant growth promoting bacteria and chromium uptake enhancing 
bacteria from soil contaminated by leather tanning industrial waste. Journal of Basic 
and Applied Science., 9: 243-251. 

Sahin, Y., and Ozturk, A., 2005. Biosorption of chromium (VI) ions from aqueous solution by 
the bacterium Bacillus Thuringiensis. Process Biochemistry. 40 ; 1895-1901. 

KARAKTERISASI 3 ISOLAT BAKTERI  YANG MAMPU MEREDUKSI Cr (VI) 
PUPUT PUTRI N., Prof. Ir. Irfan D. Prijambada, M. Eng. Ph.D.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bee%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28904413
https://www.ncbi.nlm.nih.gov/pubmed/28904413


Saltzman, B. E. 1952. Microdetermination of chromium with diphenyl carbazide by 
permanganate oxidation. Analytical Chemistry. 24: 1016–1020. 

Suzuki, T., Miyata, N., Horitsu, H., Kawai, K., Takamizawa, K., Tai, Y., and Okazaki, M. 1992. 
NAD(P)H-dependent chromium (VI) reductase of Pseudomonas ambigua G-1: a Cr(V) 
intermediate is formed during the reduction of Cr(VI) to Cr(III). Journal of 
Bacteriology., 174: 5340–5. 

McLean, J.S., Beveridge, T.J., and Phipps, D. 2000. Isolation and characterization of a 
chromium-reducing bacterium from a chromated copper arsenate contaminated site. 
Environmental Microbiology, 26: 611 – 619. 

Thacker, U., and Madamwar, D., 2005. A rapid alkaline toxic chromium and partial localization 
of chromium extraction procedure for screening recombinant reductase activity in 
bacterial isolate DM1. World Journal of Microbiology Biotechnology. 21: 891-899. 

Tang, Y.J., Laidlaw, D., Gani, K., and Jay, D.K., 2006. Evaluation of the effect various culture 
condition on Cr (VI) reduction by Shewanella oneidensis MR-1 in a novel High-
Throughput Mini-Bioreactor. Biotech and Bioengineering. 95: 1-9.  

Tanu, F.Z., Azizul, H., and Hoque, S. 2016. Bacterial Tolerance and Reduction of Chromium 
(VI) by Bacillus cereus Isolate PGBw4. American Journal of Environmental Protection. 
5: 35-38. 

Verma, T., and Singh, N., 2013. Isolation and processs parameter optimization of 
Brevibacterium casei for simultaneous bioremediation of hexavalent vhromium and 
pentachorophenol. Journal Basic of Microbiology, 53: 277-290. 

Wani, R.; Kodam, K.M., Gawai, K.R.. Dhakephalkar, P.K. 2007. Chromate reduction by 
Burkholderia cepacia MCMB-821, isolated from the pristine habitat of alkaline crater 
lake. Applied Microbiology Biotechnology. 75: 627–32. 

Wang, P.C., Mori, T., Toda, K., and Ohtake, H. 1990. Membrane associated chromate reductase 
activity from Enterobacter cloacae. Journal of Bacteriology, 172: 1670-1672. 

Wang, Y.T., dan Shen, H. 1995. Bacterial reduction of hexavalent chromium. Journal of 
Industrial Microbiology. 14: 159-164. 

Xu, L.H., Luo, M.R., Jiang C.Y., Wei, X., Kong P., Liang X., Zhao J., Yang L., and Liu, H. 
2012. In vitro reduction of hexavalent chromium by cytoplasmic fractions of 
Pannonibacter phragmitetus LSSE-09 under aerobic and anaerobic conditions. Applied 
Biochemistry and Biotechnology 166: 933 

Zhou, S., Dong, L., Deng, P., Jia, Y., Bai, Q.,  Gao, J.,  and  Xiao, H. 2017.  Reducing capacity 
and enzyme activity of chromate reductase in a chrt‑engineered strain. Experimental 
and Therapeutic Medicine.  14:  2361-2366 

KARAKTERISASI 3 ISOLAT BAKTERI  YANG MAMPU MEREDUKSI Cr (VI) 
PUPUT PUTRI N., Prof. Ir. Irfan D. Prijambada, M. Eng. Ph.D.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



Zhu, W., Chai, L., Ma, L., Wang, Y., Xiao H., and Zhao, K., 2008. Anaerobic reduction od 
hexavalent chromium by bacterial cell of Achromobacter sp. Strain Ch1. 
Micriobiological research. 163: 616-623. 

 

KARAKTERISASI 3 ISOLAT BAKTERI  YANG MAMPU MEREDUKSI Cr (VI) 
PUPUT PUTRI N., Prof. Ir. Irfan D. Prijambada, M. Eng. Ph.D.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/




