Optimasi Kultivasi Spirulina plantesis sebagai Bioremediator dalam Mengurangi Kandungan Polutan
Liquid Digestate of POME (LDP)
Dinda Ayu Lavyatra, Prof. Dr. Eng. Ir. Arief Budiman, M.S., IPU

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Ali, S. K., & Saleh, A. M. (2012). Spirulina - An overview. International Journal of

Pharmacy and Pharmaceutical Sciences, 4(3), : 9-15.

Atima, W. (2015). BOD dan COD sebagai parameter pencemaran air dan baku mutu air
limbah. Jurnal Biology Science & Education, 4(1), 99—111.

Bold, H. C., & Wayne, M. J. (1985). Introduction to The Algae (Edisi Kedua). Prentice Hall,
Inc. Englewood Cliffs, New Jersey.

BTI. Algae to Energy - Using and Re-using a Hemocytometer to Count Algae Cells. BTI
Curriculum Development Projects in Plant Biology. (2015)

Cardoso, L. G., Lombardi, A. T., de Jesus Silva, J. S., Lemos, P. V. F., Costa, J. A. V., de
Souza, C. O., Chinalia, F. A. (2021). Scaling-up production of Spirulina sp. LEB18
grown in aquaculture wastewater. Aquaculture, 544(737045).

https://doi.org/10.1016/j.aquaculture.2021.737045

Caturwati, L. N., & Setyati, R. H. (2020). Optimation of spirulina sp. growth in walne media
with variation of urea and NaHCO3 supplements. Journal of Tropical Biodiversity

and Biotechnology, 5(1), 53—58. https://doi.org/10.22146/jtbb.53635

Christwardana, M., Nur, M. M., & Hadiyanto (2013). Spirulina platensis: Potensinya
Sebagai Bahan Pangan Fungsional. Jurnal Aplikasi Teknologi Pangan, 2(1), : 1-4

Chu, W. L., & Phang, S. M. (2019). Microalgae of Biofuel and for Development
Biotechnology Wastewater Treatment. Microalgae Biotechnology for Development

of Biofuel and Wastewater Treatment. Springer Nature Singapore Pte Ltd.

Ciferri, O. (1983). Spirulina, the Edible Microorganism’, in Microbiological Reviews.
Department of Genetics and Microbiology, University of Pavia,: 551-578

Conde, T. A., Neves, B. F., Couto, D., Melo, T., Neves, B., Costa, M., Domingues, M. R.
(2021). Microalgae as sustainable bio-factories of healthy lipids: Evaluating fatty acid

63


https://doi.org/10.1016/j.aquaculture.2021.737045
https://doi.org/10.22146/jtbb.53635

Optimasi Kultivasi Spirulina plantesis sebagai Bioremediator dalam Mengurangi Kandungan Polutan
Liquid Digestate of POME (LDP)
Dinda Ayu Lavyatra, Prof. Dr. Eng. Ir. Arief Budiman, M.S., IPU

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

content and antioxidant activity. Marine Drugs, 19(7).

https://doi.org/10.3390/md 19070357

Dineshkumar, R., Jayasingam, P., Sampathkumar, P., Umamageswari, P., Jayasingam, P., &
Sampathkumar, P. (2015). Enhance the growth of spirulina platensis using molasses
as organic additives. Sampathkumar et Al. World Journal of Pharmaceutical

Research, 1(6), 1057-1066. Retrieved from www.wjpr.net

Elvitriana., et al. (2018) Production of Lipid Biomass in Locally Isolated Microalga
Cultivated in Palm Oil Mill Effluent (POME). Emerald Reach Proceedings Series, 1,
: 533-538.

Elystia, S., Novira, T. B., & Muria, S. R. (2021). Sistem Kultur Semikontinu dalam Produksi
Lipid dan Penyisihan Cod Menggunakan Konsorsium Mikroalga dari Palm Oil Mill
Effluent (Pome). Jurnal Sains dan Teknologi, 10(1), : 28-39.

Faulina, R. . A. . S. dan A. D. (2011). Response Surface And Methodology (RSM) Dan
Aplikasinya. 1-25.

Fu, W., Nelson, D. R., Mystikou, A., Daakour, S., & Salehi-Ashtiani, K. (2019, October 1).
Advances in microalgal research and engineering development. Current Opinion in

Biotechnology. Elsevier Ltd. https://doi.org/10.1016/j.copbi0.2019.05.013

Granéli, E., & Salomon, P. S. (2010). Factors influencing allelopathy and toxicity in
prymnesium parvum. Journal of the American Water Resources Association, 46(1),

108—120. https://doi.org/10.1111/1.1752-1688.2009.00395.x

Guasto, A., & Waliszweski, W. (2019). Arthrospira platensis. Colegio Bolivar.

Ghozali, 1. (2016). Aplikasi Analisis Multivariate Dengan Program IBM SPSS 23. Edisi 8.

Semarang: Badan Penerbit Universitas Diponegoro.dd

Hadiyanto., & Azim, M. (2012). Mikroalga Sumber Pangan dan Energi Masa Depan. Edisi
Pertama. Semarang: UPT UNDIP Press Semarang.

64


https://doi.org/10.3390/md19070357
http://www.wjpr.net/
https://doi.org/10.1016/j.copbio.2019.05.013
https://doi.org/10.1111/j.1752-1688.2009.00395.x

Optimasi Kultivasi Spirulina plantesis sebagai Bioremediator dalam Mengurangi Kandungan Polutan
Liquid Digestate of POME (LDP)
Dinda Ayu Lavyatra, Prof. Dr. Eng. Ir. Arief Budiman, M.S., IPU

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Hasibuan, E. S. F., Supriyantini, E., & Sunaryo, S. (2021). Pengukuran Parameter Bahan
Organik Di Perairan Sungai Silugonggo, Kecamatan Juwana, Kabupaten Pati. Buletin

Oseanografi Marina, 10(3), 299-306. https://doi.org/10.14710/buloma.v10i3.32345

Hindarti, F., & Ayuningtyas, E. (2020). The Development of Spirulina sp. Cultivation
Technique as A Renewable Energy Biomass Source in The Airlift Fotobioreactor.

Jurnal Energi dan Lingkungan, 16, : 17-24.

Islam, M. S., Kabir, K. M. A., Tanimoto, J., & Saha, B. B. (2021). Study on Spirulina
platensis growth employing non-linear analysis of biomass kinetic models. Heliyon,

7(10). https://doi.org/10.1016/j.heliyon.2021.e08185

Janie, Dyah Nirmala Arum. (2012). Statistik Deskriptif & Regresi Linier Dengan SPSS.

Semarang: Semarang University Press.

Juneja, A., Ceballos, R. M., & Murthy, G. S. (2013). Effects of environmental factors and
nutrient availability on the biochemical composition of algae for biofuels production:

A review. Energies. MDPI AG. https://doi.org/10.3390/en6094607

Katam, G. B., et al (2017). Review on Algae for Biodiesel Fuel Production, its
Characteristics Comparison with Other and Their Impact on Performance,
Combustion and Emissions of Diesel Engine. World Journal of Engineering, 14(2),
127-138.

Kawaroe, M. (2010). Mikroalga Potensi dan Pemanfaatannya untuk Produksi Bio Bahan
Bakar. IPB Press: Bogor.

Khavari, F., Saidijam, M., Taheri, M., & Nouri, F. (2021). Microalgae: therapeutic potentials
and applications. Molecular Biology Reports. Springer Science and Business Media

B.V. https://doi.org/10.1007/s11033-021-06422-w

Lee, E., Jalalizadeh, M., & Zhang, Q. (2015, November 1). Growth kinetic models for
microalgae cultivation: A review. Algal  Research. Elsevier.

https://doi.org/10.1016/j.algal.2015.10.004

65


https://doi.org/10.14710/buloma.v10i3.32345
https://doi.org/10.1016/j.heliyon.2021.e08185
https://doi.org/10.3390/en6094607
https://doi.org/10.1007/s11033-021-06422-w
https://doi.org/10.1016/j.algal.2015.10.004

Optimasi Kultivasi Spirulina plantesis sebagai Bioremediator dalam Mengurangi Kandungan Polutan
Liquid Digestate of POME (LDP)
Dinda Ayu Lavyatra, Prof. Dr. Eng. Ir. Arief Budiman, M.S., IPU

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Liang, C. (2022, January 6). Editorial: Microalgae for Metabolite Production Under Stress
Conditions. Frontiers in Bioengineering and Biotechnology. Frontiers Media S.A.

https://doi.org/10.3389/tbioe.2021.812425

Loke Show, P. (2022). Global market and economic analysis of microalgae technology:
Status and perspectives. Bioresource Technology, 357(737045).
https://doi.org/10.1016/j.biortech.2022.127329

Mata, T. M., Martins, A. A., & Caetano, N. S. (2010). Microalgae for Biodiesel Production
and Other Applications: A Review. Renewable and Sustainable Energy Reviews,

14(1), :217-232.

Metcalf & Eddy. (2003). Wastewater Engineering: Treatment, Disposal, and Reuse (Edisi
ke-4). New York: McGraw-Hill Book Company Inc

Monod, J. (1949). The Growth of Bacterial Cultures, in Annual Reviews in Microbiology, 3,
:371-394

Montgomery, DC. 2001. Design and Analysis of Experiments 5th edition. New York: John
Wiley & Sons, Inc

Montgomery, Douglas C. (2009). Introduction to Statistical Quality Control (Edisi keenam).
New York: John Wiley & Sons Inc.

Montgomery, D. C. (2013). Design and Analysis of Experiments (Eight Edit)

Myers, RH dan DC Montgomery. 1995. Response Surface Methodology: Process and
Product Optimization Using Designed Experiments. New York: John Wiley & Sons,

Inc.

Niccolai, A., Chini Zittelli, G., Rodolfi, L., Biondi, N., & Tredici, M. R. (2019). Microalgae
of interest as food source: Biochemical composition and digestibility. Algal Research,

42. https://doi.org/10.1016/j.algal.2019.101617

Nuryadi, Tutut Dewi Astuti, Endang Sri Utami, & M Budiantara. (2017). Dasar-Dasar
Statistik Penelitian. Yogyakarta: SIBUKU MEDIA

66


https://doi.org/10.3389/fbioe.2021.812425
https://doi.org/10.1016/j.algal.2019.101617

Optimasi Kultivasi Spirulina plantesis sebagai Bioremediator dalam Mengurangi Kandungan Polutan
Liquid Digestate of POME (LDP)
Dinda Ayu Lavyatra, Prof. Dr. Eng. Ir. Arief Budiman, M.S., IPU

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Phukoetphim, Niphaphat, Apilak Salakkam, Pattana Laopaiboon, and Lakkana Laopaiboon.
(2017). Kinetic Models for Batch Ethanol Production from Sweet Sorghum Juice
under Normal and High Gravity Fermentations: Logistic and Modified Gompertz
Models. Journal of Biotechnology, 243,

Piligaev, A. V., Sorokina, K. N., Bryanskaya, A. V., Peltek, S. E., Kolchanov, N. A., &
Parmon, V. N. (2015). Isolation of prospective microalgal strains with high saturated
fatty acid content for biofuel production. Algal Research, 12, 368-376.
https://doi.org/10.1016/j.algal.2015.08.026

Rai, M. P., Gautom, T., & Sharma, N. (2015). Effect of salinity, pH, light intensity on growth
and lipid production of microalgae for bioenergy application. OnLine Journal of

Biological Sciences, 15(4), 260-267. https://doi.org/10.3844/0jbsc1.2015.260.267

Ragaza, J. A., ef al. (2020). A Review on Spirulina: Alternative Media for Cultivation and

Nutritive Value as An Aquafeed. Reviews in Aquaculture, :1-25.

Ramlee, A., Rasdi, W. N. N. W., Wahid, M. E. A., & Jusoh, M. (2021). Microalgae and the
factors involved in succesfull propagation for mass production. Journal of
Sustainability Science and Management, 16(3), 21-42.
https://doi.org/10.46754/JSSM.2021.04.003

Ratomski, P., & Hawrot-paw, M. (2021). Influence of nutrient-stress conditions on chlorella
vulgaris  biomass production and lipid content.  Catalysts, 11(5).

https://doi.org/10.3390/catal11050573

Renuka, N., Guldhe, A., Prasanna, R., Singh, P., & Bux, F. (2018, July 1). Microalgae as
multi-functional options in modern agriculture: current trends, prospects and
challenges. Biotechnology Advances 36(1255-1273).
https://doi.org/10.1016/].biotechadv.2018.04.004

Richmond, A. (2004) Handbook of Microalgal Culture: Biotechnology and Applied
Phycology. Blackwell Science Ltd.

Riduwan. (2009). Skala Pengukuran Variabel-variabel Penelitian. Bandung: Alfabeta.

67


https://doi.org/10.1016/j.algal.2015.08.026
https://doi.org/10.3844/ojbsci.2015.260.267
https://doi.org/10.46754/JSSM.2021.04.003
https://doi.org/10.3390/catal11050573
https://doi.org/10.1016/j.biotechadv.2018.04.004

Optimasi Kultivasi Spirulina plantesis sebagai Bioremediator dalam Mengurangi Kandungan Polutan
Liquid Digestate of POME (LDP)
Dinda Ayu Lavyatra, Prof. Dr. Eng. Ir. Arief Budiman, M.S., IPU

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Rosero-Chasoy, G., et al. (2022). Growth Kinetics and Quantification of Carbohydrate,
Protein, Lipids, and Chlorophyll of Spirulina platensis Under Aqueous Conditions
Using Different Carbon and Nitrogen Sources. Bioresource Technology, 346, : 1- 6

Protein, Lipids, and Chlorophyll of Spirulina platensis Under Aqueous Conditions Using

Different Carbon and Nitrogen Sources. Bioresource Technology, 346, : 1- 6

Said, N. L. (2002). Teknologi Pengolahan Limbah Cair Dengan PHerlambang. Teknologi
Pengolahan Limbah Cair Industri, 79-148.
http://www.kelair.bppt.go.id/Publikasi/Bukul imbahCairlndustri/Bukul imbahCairl

n dustri.html

Shabana, E. F., et al. (2017).Spirulina platensis as a source of bioactive compounds:
Nutritional and therapeutic perspectives.Saudi Journal of Biological Sciences, 24(2),

310-323. https://doi.org/10.1016/1.51bs.2016.01.002

Sharma, G., et al. (2014). Effect of Carbon Content, Salinity and pH on Spirulina platensis
for Phycocyanin, Allophycocyanin and Phycoerythrin Accumulation. Journal of
Microbial and Biochemical Technology, 6(4), :202-206.

Sili, C., Torzillo, G., & Vonshak, A. (2012). Arthrospira (Spirulina). In Ecology of
Cyanobacteria Il: Their Diversity in Space and Time (Vol. 9789400738553, pp. 677—
705). Springer Netherlands. https://doi.org/10.1007/978-94-007-3855-3_25

Singh, R. N., & Sharma, S. (2012). Development of suitable photobioreactor for algae
production — A review. Renewable and Sustainable Energy Reviews, 16(4), 2347—
2353. https://doi.org/10.1016/j.rser.2012.01.026

Sulochana, S. B., & Arumugam, M. (2020). Targeted Metabolomic and Biochemical
Changes During Nitrogen Stress Mediated Lipid Accumulation in Scenedesmus
quadricauda CASA CC202. Frontiers in Bioengineering and Biotechnology
8(585632). https://doi.org/10.3389/fbioe.2020.585632

Surtikanti, H.K. (2011). Toksikologi Lingkungan dan Metode Uji Hayati. Bandung: Rizqi

Press.

68


http://www.kelair.bppt.go.id/Publikasi/BukuLimbahCairIndustri/BukuLimbahCairIn%20dustri.html
http://www.kelair.bppt.go.id/Publikasi/BukuLimbahCairIndustri/BukuLimbahCairIn%20dustri.html
https://doi.org/10.1016/j.sjbs.2016.01.002
https://doi.org/10.1007/978-94-007-3855-3_25
https://doi.org/10.1016/j.rser.2012.01.026
https://doi.org/10.3389/fbioe.2020.585632

Optimasi Kultivasi Spirulina plantesis sebagai Bioremediator dalam Mengurangi Kandungan Polutan
Liquid Digestate of POME (LDP)
Dinda Ayu Lavyatra, Prof. Dr. Eng. Ir. Arief Budiman, M.S., IPU

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Soni, R. A., Sudhakar, K., & Rana, R. S. (2017). Spirulina — From Growth to Nutritional
Product: A Review. Trends in Food Science and Technology, 69, :157—-171.

Sun, D., Zhang, Z., & Chen, F. (2018). Effects of light intensity, light quality, and
illumination period on cell growth, TFA accumulation, and DHA production in
Crypthecodinium sp. SUN. Journal of Applied Phycology, 30(3), 1495-1502.
https://doi.org/10.1007/s10811-017-1379-9

Udayan, A., Pandey, A. K., Sirohi, R., Sreekumar, N., Sang, B. L., Sim, S. J.,Pandey, A.
(2023). Production of microalgae with high lipid content and their potential as sources

of nutraceuticals. Phytochemistry Reviews. Springer Science and Business Media

B.V. https://doi.org/10.1007/s11101-021-09784-y

Vanderman, A. (1998). Central Composite Design for Response Surface Methodology.
Bogor: Laboratorium Ekologi Hutan Fakultas Kehutanan Institut Pertanian Bogor.

Viegas, C. V., Hachemi, 1., Miki-Arvela, P., Smeds, A., Aho, A., Freitas, S. P., Murzin, D.
Y. (2015). Algal products beyond lipids: Comprehensive characterization of different

products in direct saponification of green alga Chlorella sp. Algal Research, 11, 156—
164. https://doi.org/10.1016/j.algal.2015.06.014

Vonshak, A., & Tomaselli, L. (2006). Arthrospira (Spirulina): Systematics and
Ecophysiology, in The Ecology of Cyanobacteria, :505-522

Xu, X., Gu, X., Wang, Z., Shatner, W., & Wang, Z. (2019). Progress, challenges and
solutions of research on photosynthetic carbon sequestration efficiency of

microalgae. Renewable and  Sustainable Energy  Reviews 110(65-82).
https://doi.org/10.1016/].rser.2019.04.050

Yaakob, H., Mohammad, N. A., Abang Zaidel, D. N., Muhamad, I. 1., Abdul Hamid, M., &
Mohd Jusoh, Y. M. (2019). Optimization of the antioxidant-rich xanthone extract
from mangosteen (Garcinia mangostana L.) pericarp via microwave-assisted

extraction. Heliyon, 5(10), €02571. https://doi.org/10.1016/j.heliyon.2019.e02571

Yang, L., Chen, J., Qin, S., Zeng, M., Jiang, Y., Hu, L., & Wang, J. (2018). Growth and lipid

accumulation by different nutrients in the microalga Chlamydomonas reinhardtii.

69


https://doi.org/10.1007/s11101-021-09784-y
https://doi.org/10.1016/j.algal.2015.06.014
https://doi.org/10.1016/j.rser.2019.04.050
https://doi.org/10.1016/j.heliyon.2019.e02571

Optimasi Kultivasi Spirulina plantesis sebagai Bioremediator dalam Mengurangi Kandungan Polutan
Liquid Digestate of POME (LDP)

Dinda Ayu Lavyatra, Prof. Dr. Eng. Ir. Arief Budiman, M.S., IPU
UNIVERSITAS Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

Biotechnology for Biofuels, 11, Article 40. https://doi.org/10.1186/s13068-018-1041-

z

Ying, K., Gilmour, J., & Zimmerman, W. B. (2014). Microbial & Biochemical Technology
Effects of CO 2 and pH on Growth of the Microalga Dunaliella salina. J Microb

Biochem Technol, 6(3), 167-173. Retrieved from http://dx.doi.org/10.4172/1948-
5948.1000138

Yonas, R., Irzandi, U., & Satriadi, H. (2012). Pengolahan Limbah POME (Palm Oil Mill

Effluent) Dengan Menggunakan Mikroalga. Jurnal Teknologi Kimia dan Industri,
1(1), :7-13.

70


https://doi.org/10.1186/s13068-018-1041-z
https://doi.org/10.1186/s13068-018-1041-z
http://dx.doi.org/10.4172/1948-5948.1000138
http://dx.doi.org/10.4172/1948-5948.1000138

