
 

69 
 

DAFTAR PUSTAKA 

Adriyanti, N. L. P. C., Arthana, I. W and Widiastuti, W. 2021. Respon Pertumbuhan dan 

Konsentrasi Klorofil–a pada Kultur Mikroalga Chaetoceros gracilis terhadap 

Perbedaan Suhu Kultur. Journal of Marine Research and Technology. 4(1): 37–45. 

Afolau, A. S., Oyelaran, O. A. and Babalola, P. O. 2024. Performance assessment of a 

refrigeration system with an integrated condenser under different environment 

conditions. Heliyon.10(1): 1–10. 

Al-Ashra, M., Abiad, M and Allahem, A. 2014. Morphological and Molecular 

Taxonomical Study of Euglena viridis Ehren and Euglena gracilis Klebs Growing 

in Aleppo.Journal of King Abdulaziz University: Islamic.26(2): 3–18. 

Algaebase.org. (1830). Euglena Ehrenberg. Www.Algaebase.Org. 

AnAnanthi, V., Raja, R., Carvalho, I. S., Brindhadevi, K., Pugazhendhi, A and Arun, A. 

2021. A realistic scenario on microalgae based biodiesel production: Third 

generation biofuel. Fuel.30(2): 284–295. 

Anil, K. P., Reeta, R. S., Cheng-Di, D., Parthiba, K. O and Sang, J. S. 2021. Mixotrophic 

biorefinery: A promising algal platform for sustainable biofuels and high value 

coproducts. Renewable & Sustainable Energy Reviews.6(2): 0–28.  

António, A. 2022. Microalgae biomass as an alternative source of biocompounds: New 

insights and future perspectives of extraction methodologies. Food Research 

International.17(3): 1–13. 

Arenas-López, C., Locker, J., Orol, D., Walter, F., Busche, T., Kalinowski, J and Winzer, 

K.2019. The genetic basis of 3-hydroxypropanoate metabolism in Cupriavidus 

necator H16. Biotechnology for biofuels. 12 :1-16. 

Arfah, Y., Cokrowati, N and Mukhlis, A. 2019. Pengaruh konsentrasi pupuk urea 

terhadap pertumbuhan populasi sel Nannochloropsis sp. Jurnal Kelautan.12(1): 10–

17. 

Asiandu, A. P., Widjajanti, H and Nurnawati, E. 2019. Exploration Of Endophytic Fungi 

Of Dragon Scale’s Fern (Pyrrosia piloselloides (L.) Mg Price) As An Antibacterial 

Sources. BIOVALENTIA: Biological Research Journal.5(2): 25–32. 

Aziz, N. I. H. A and  Hanafiah, M. 2017. The Potential Of Palm Oil Mill Effluent (Pome) 

As A Renewable Energy Source. Acta Scientifica Malaysia. 1(2): 9–11.  

Baihaqi, R. A and  Pratama, W. D. 2023. Feasibility study of utilization of palm oil mill 

effluent (POME) as a source for microalgae nutrients. Journal of Emerging Science 

and Engineering.1(1): 1–5. 

Banerjee, S., Ray, A and Das, D.2021. Optimization of Chlamydomonas reinhardtii 

cultivation with simultaneous CO2 sequestration and biofuels production in a 

biorefinery framework. Science of The Total Environment.762: 143080. 

Barsanti, L., Vismara, R., Passarelli, V and Gualtieri, P. 2001. Paramylon (β-1,3-glucan) 

content in wild type and WZSL mutant of Euglena gracilis. Effects of growth 

conditions. Journal of Applied Phycology.13(1), 59–65. 

Bligh and  Dyer. 1959. A rapid method of total lipid extraction and purification. Can J 

Biochem Physiol.37(8):911–917. 

Borowitzka, M. A. 2016. Algal Physiology and Large-Scale Outdoor Cultures of 

Microalgae. The Physiology of Microalgae.1(1): 1–12. 

Castillo, T., Ramos, D., García-Beltrán, T., Brito-Bazan, M and Galindo, E.2021. 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

70 
 

 

Mixotrophic cultivation of microalgae: an alternative to produce high-value 

metabolites. Biochemical Engineering Journal. 176:108183. 

Cheah, W. Y., Show, P. L., Juan, J. C., Chang, J. S and Ling, T. C. 2018. Microalgae 

cultivation in palm oil mill effluent (POME) for lipid production and pollutants 

removal. Energy Conversion and Management.174(4):430–438. 

Cheng, P., Li, S and Chen, H. 2021. Macrophages in lung injury, repair, and fibrosis. 

Cells. 10 (2): 1–5. 

Cheng, X. N., Shao, M and  Li, J.2017. Leucine repeat adaptor protein 1 interacts with 

Dishevelled to regulate gastrulation cell movements in zebrafish. Nature 

Communications.8(1): 1–13. 

Chiu, S. Y., Kao, C. Y and M.T. Tsai. 2009. Lipid accumulation and CO2 utilization of 

Nannochloropsis oculata in response to CO2 aeration, Biores. Technol.1(2): 29–35. 

Cialdella-Kam, L., Ghosh, S and Meaney, M. P. 2017. Quercetin and green tea extract 

supplementation downregulates genes related to tissue inflammatory Responses to a 

12-week high fat-diet in mice. Nutrients. 9(7): 773–780. 

Coronado-Reyes, J. A.2020. Chlorella vulgaris, a microalgae important to be used in 

Biotechnology: a review. Food Science and Technology (Campinas) 

42(AHEAD).1(1): 1–13. 

Chowdury, K. H., Nahar, N and Deb, U. K. 2020. The growth factors involved in 

microalgae cultivation for biofuel production: a review. Computational Water, 

Energy, and Environmental Engineering. 9(4) :185-215. 

Cramer, M and Myers, J. 1952. Growth and photosynthetic characteristics of Euglena 

gracilis. Archiv Für Mikrobiologie.17(4): 384–402.  

Ding, G. T., Yaakob, Z and Takriff, M. S. 2016. Biomass production and nutrients 

removal by a newly-isolated microalgal strain Chlamydomonas sp. in palm oil mill 

effluent (POME). International Journal of Hydrogen Energy.41(8):21–30. 

Deora, P. S., Verma, Y., Muhal, R. A., Goswami, C and Singh, T.2022. Biofuels: An 

alternative to conventional fuel and energy source. Materials Today: 

Proceedings. 48 :1178-1184. 

El-Sayed, A. E.-K. B., Reda, M. M and Almutairi, A. W. 2023. Biomass production and 

biochemical composition of Chlorella vulgaris grown in Net-House Photobioreactor 

(NHPBR) using sugarcane press mud waste. Journal of Taibah University for 

Science.17(1): 1–12. 

Munir, E and Wahyuningsih, H. 2021. Organic Substances reduction in palm oil mill 

effluent (POME) after cultivation with locally isolated microalgae. Journal of 

Advanced Research in Fluid Mechanics and Thermal Sciences.80(2): 98-105. 

Engin, E., Benham, R. S and Rudolph, U. 2018. An Emerging Circuit Pharmacology of 

GABAA Receptors. Trends in Pharmacological Sciences. 39(8):1–18. 

Erfianti, T., Maghfiroh, K. Q and Amelia, R. 2023. Nitrogen sources affect the growth of 

local strain Euglena sp. isolated from Dieng Peatland, Central Java, Indonesia, and 

their potential as bio-avtur. IOP Conference Series: Earth and Environmental 

Science.1(1):17–23. 

Falatehan, F and Indra, S. B. 2017. Peat Policy and Its Implications on Value Chains of 

Indonesian Palm Oil. ERIA Discussion Paper Series. 

Farag, I and Price, K. 2013. Resources Conservation in Microalgae Biodiesel Production. 

International Journal of Engineering and Technical Research (IJETR).1(8): 1–13. 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

71 
 

 

Feuzing, F., Mbakidi, J. P and Marchal, L.2022. A review of paramylon processing routes 

from microalga biomass to non-derivatized and chemically modified products. 

Carbohydrate Polymers.28(1): 119–181.  

Friedlingstein, P., O'sullivan, M., Jones, M. W., Andrew, R. M., Gregor, L., Hauck, J and 

Zheng, B. (2022). Global carbon budget 2022. Earth System Science Data.14(11): 

4811-4900. 

Fu, W., Nelson, D. R., Mystikou, A., Daakour, S and Salehi-Ashtiani, K. 2019. Advances 

in microalgal research and engineering development. Current Opinion in 

Biotechnology.59(2).157–164. 

Gao, F., Liao, S., Liu, S and H, B. 2019. The combination use of Candida tropicalis HH8 

and Pseudomonas stutzeri LZX301 on nitrogen removal, biofloc formation and 

microbial communities in aquaculture. Aquaculture. 1(1): 1–12. 

Gill, R. J., Baldock, K and Brown, M. 2016. Protecting an ecosystem service: approaches 

to understanding and mitigating threats to wild insect pollinators. Advances in 

Ecological Reseach. 5(4):135–146. 

Grimm, P., Risse, J. M., Cholewa, D., Müller, J. M., Beshay, U., Friehs, K and  Flaschel, 

E.2015. Applicability of Euglena gracilis for biorefineries demonstrated by the 

production of α-tocopherol and paramylon followed by anaerobic digestion. Journal 

of biotechnology.215  :72-79. 

Grubišić, M., Ivančić Šantek, M and Šantek, B. 2019. Potential of microalgae for the 

production of different biotechnological products. Chemical and biochemical 

engineering quarterl.33(2): 161-181. 

Hasan, M.T., Sun, A., Khatiwada, B., McQuade, L., Mirzaei, M., Te’o, J., Hobba, G., 

Sunna, A and  Nevalainen, H. 2019. Comparative proteomics investigation of central 

carbon metabolism in Euglena gracilis grown under predominantly phototrophic, 

mixotrophic and heterotrophic cultivations. Algal Research. 43: 1‒11.  

He, Q., Yang, H., Xu, L., Xia, L and Hu, C. 2015. Sufficient utilization of natural 

fluctuating light intensity is an effective approach of promoting lipid productivity in 

oleaginous microalgal cultivation outdoors. Bioresource Technology. 180: 79–87.  

Hirata, H., Andarias, I and Yamasaki, S.1981. Effects of Salinity and Temperature on the 

Growth of the Marine Phytoplankton Chlorella saccharophila. Mem. Fac. Fish., 

Kagoshima Univ. 30(2): 257–262. 

Hu, Q., Sommerfeld, E and Jarvis, M.2008. Microalgae Triacylglycerols As Feedstocks 

For Biofuels Production: Perspectives And Advances. The Plant Journal. 5(4): 621–

639. 

Husna, F., Rachmawati, B and Samudra, T. T.2020. Effectivity of various media for 

biomass and lipid production of mixed culture of Glagah in open pond. AIP 

Conference Proceedings.23(1): 567–687. 

Ivušić, F., Rezić, T and Šantek, B.2022. Heterotrophic cultivation of Euglena gracilis in 

stirred tank bioreactor: a promising bioprocess for sustainable paramylon 

production. Molecules.27(18) :5866. 

Indahsari, H.2022. Effect of Salinity and Bioflocculation during Euglena sp. Harvest on 

the Production of Lipid, Chlorophyll, and Carotenoid with Skeletonema sp. as a 

Bioflocculant. Journal of Pure and Applied Microbiology. 16(4): 1–10.  

Inwongwan, S., Pekkoh, J., Pumas, C and  Sattayawat, P.2023. Metabolic network 

reconstruction of Euglena gracilis: Current state, challenges, and 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

72 
 

 

applications. Frontiers in Microbiology. 14 :1143770. 

Istirokhatun, T., Aulia, M and  Sudarno. 2017. Potensi Chlorella sp. untuk Menyisihkan 

COD dan Nitrat dalam Limbah Cair Tahu. Jurnal Presipitasi : Media Komunikasi 

Dan Pengembangan Teknik Lingkungan.14(2): 88–96. 

Jafarihaghighi, F., Bahrami, H and Ardjmand, M. 2022. Comparing among second, third, 

and fourth generations (genetically modified) of biodiesel feedstocks from the 

perspective of engine, exhaust gasses and fatty acid: Comparative assessment. 

Cleaner Chemical Engineering. 2(1): 1–15. 

Jeon, M.S., Oh, J.J., Kim, J.Y., Han, S.I., Sim, S.J and Choi, Y.E. 2019. Enhancement of 

growth and paramylon production of Euglena gracilis by co-cultivation with 

Pseudoalteromonas sp. MEBiC 03485. Bioresource Technology.288: 121-513.  

Ji, M. K., Yun, H. S., Park, S., Lee, H., Park, Y. T., Bae, S and Choi, J. 2015. Effect of 

food wastewater on biomass production by a green microalga Scenedesmus obliquus 

for bioenergy generation. Bioresource technology. 179: 624-628. 

Jin, H., Zhang, H., Zhou, Z., Li, K., Hou, G., Xu, Q and Hu, Q.2020. Ultrahigh‐cell‐

density heterotrophic cultivation of the unicellular green microalga Scenedesmus 

acuminatus and application of the cells to photoautotrophic culture enhance biomass 

and lipid production. Biotechnology and Bioengineering. 117(1) :96-108. 

Juneja, A., Ceballos, R. M. R. M and G.S. Mur. 2013. Effects of environmental factors 

and nutrient availability on the biochemical composition of algae for biofuels 

production: a review. Energies. 6(1). 1–12. 

Kamyab, H., Chelliapan, S., Lee, C. T., Khademi, T., Kumar, A., Yadav, K. K and 

Ebrahimi, S. S. 2019. Improved production of lipid contents by cultivating Chlorella 

pyrenoidosa in heterogeneous organic substrates. Clean Technologies and 

Environmental Policy.21(2): 1969–1978. 

Kamyab, H., Friedler, F., Klemes, J. J., Chelliapan, S and Rezania, S.2018. Bioenergy 

production and nutrients removal by green microalgae with cultivation from agro-

wastewater palm oil mill effluent (POME)-a review. Chemical Engineering 

Transactions. 70(4).20–29. 

Kashiyama, Y., Yokoyama, A., Shiratori, T., Hess, S., Not, F., Bachy, C and  Tamiaki, 

H. 2019. Taming chlorophylls by early eukaryotes underpinned algal interactions 

and the diversification of the eukaryotes on the oxygenated Earth. The ISME 

journal. 13(8). 1899-1910. 

Khavari, F., Saidijam, M., Taheri, M and Nouri, F. (2021). Microalgae: therapeutic 

potentials and applications. Molecular biology reports.48(5): 4757-4765. 

Kim, S., Lee, D., Lim, D., Lim, S., Park, S., Kang, C and Lee, T. 2020. Paramylon 

production from heterotrophic cultivation of Euglena gracilis in two different 

industrial byproducts: Corn steep liquor and brewer's spent grain. Algal Research. 

47: 101-826.  

Kim, S., Wirasnita, R., Lee, D., Yu, J., & Lee, T. 2021. Enhancement of Growth and 

Paramylon Production of Euglena gracilis by Upcycling of Spent Tomato Byproduct 

as an Alternative Medium. Applied Sciences 11(17): 8182.  

Kim, S., Lim, D., Lee, D., Yu, J and  Lee, T. 2022. Valorization of corn steep liquor for 

efficient paramylon production using Euglena gracilis: The impact of precultivation 

and light-dark cycle. Algal Research. 61: 102-587. 

Kim, S., Im, H., Yu, J., Kim, K., Kim, M and  Lee, T. 2023. Biofuel production from 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

73 
 

 

Euglena: Current status and techno-economic perspectives. Bioresource 

Technology. 2(2) :12–24. 

Kitaya, Y., Shibuya, T and  Kozai, T.1998. Effects of light intensity and air velocity on 

air temperature, water vapor pressure, and CO2 concentration inside a plant canopy 

under an artificial lighting condition. Life Support & Biosphere Science: 

International Journal of Earth Space. 5(2): 199–203. 

Konur, O. (2019). Cyanobacterial bioenergy and biofuels science and technology: A 

scientometric overview. In Cyanobacteria (pp. 419-442). Academic Press. 

Kumar, S. S and Saramma, A.2017. Effect of Organic Carbon Compounds on the Growth 

and Pigment Composition of Microalga - Nannochloropsis salina. International 

Journal of Applied Environmental Sciences.12(9):1–12. 

Kusmayadi, A., Leong, Y. K., Yen, H. W., Huang, C. Y and Chang, J. S.2021. Microalgae 

as sustainable food and feed sources for animals and humans–biotechnological and 

environmental aspects. Chemosphere. 2(3): 271–276. 

Lee, Y. K and Shen, H. 2004. Basic Culturing Techniques. dalam: Richmond, A. (Ed.) 

Handbook Of Microalgal Culture: Biotechnology and Applied Phycology. Oxford : 

: Biotechnology and Applied Phycology. Oxford : Blackwell Publishing Ltd. 

Leiva, A and  Granados-chinchilla, F. 2020. Fatty acid profiling in animal feeds and 

related food matrixes using a fast GC/MS method and in situ derivatization. 

International Journal of Agriculture Environment and Food Sciences.4(1): 70–89. 

Lelieveld, J., Klingmüller, K., Pozzer, A., Burnett, R. T., Haines, A and Ramanathan, V. 

2019). Effects of fossil fuel and total anthropogenic emission removal on public 

health and climate. Proceedings of the National Academy of Sciences. 116(15). 

7192-7197. 

Li, T., Zheng, Y., Yu, L and Chen, S. 2014. Mixotrophic cultivation of a Chlorella 

sorokiniana strain for enhanced biomass and lipid production. Biomass and 

Bioenergy.66 :204-213. 

Li G, Talmy D and Campbell Da.2017. Diatom growth responses to photoperiod and light 

are predictable from diel reductant generation. J Phycology.53(1): 95-107.  

Li, T., Yang, F., Xu, J., Wu, H., Mo, J., Dai, L and  Xiang, W.2020. Evaluating differences 

in growth, photosynthetic efficiency, and transcriptome of Asterarcys sp. SCS-1881 

under autotrophic, mixotrophic, and heterotrophic culturing conditions. Algal 

Research. 45: 101-753.  

Li, T., Yang, F., Xu, J., Wu, H., Mo, J., Dai, L and  Xiang, W.2020. Evaluating differences 

in growth, photosynthetic efficiency, and transcriptome of Asterarcys sp. SCS-1881 

under autotrophic, mixotrophic, and heterotrophic culturing conditions. Algal 

Research. 45: 101-753.  

Li, G., Xiao, W., Yang, T and Lyu, T.2023. Optimization and process effect for 

microalgae carbon dioxide fixation technology applications based on carbon 

capture: a comprehensive review. C.9(1): 35. 

Lonergan, T. A. 1983. Regulation of cell shape in Euglena gracilis: I. involvement of the 

biological clock, respiration, photosynthesis, and cytoskeleton. Plant Physiology. 

71(4): 719–730. 

Lopes, K. G., & Farinatti, D. A. B. P. (2019). Strength training with blood flow restriction 

- a novel therapeutic approach for older adults with sarcopenia? A case report. Clin 

Interv Aging, 14(14), 1–20. 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

74 
 

 

Low, S. S., Bong, K. X., Mubashir, M., Cheng, C. K., Lam, M. K., Lim, J. W and Show, 

P. L.2021. Microalgae cultivation in palm oil mill effluent (POME) treatment and 

biofuel production. Sustainability. 13(6):32–47. 

Low, S. S., Bong, K. X., Mubashir, M., Cheng, C. K., Lam, M. K., Lim, J. W., ... & Show, 

P. L. (2021). Microalgae cultivation in palm oil mill effluent (POME) treatment and 

biofuel production. Sustainability, 13(6), 3247. 

Maghfiroh, K. Q., Erfianti, T and NurAfifah, I. 2023. The effect of photoperiodism on 

nutritional potency of Euglena sp. Indonesian strains. Malaysian Journal of 

Nutrition.29(3) :1–12. 

Mahata, C., Das, P., Khan, S., Thaher, M. I., Quadir, A., Annamalai, S. N and Jabri, A. 

2022. The Potential of Marine Microalgae for the Production of Food, Feed, and 

Fuel (3F). Fermentation. 8(7) :316–326. 

Mahdi, M. Z., Titisari, Y. N and Hadiyanto, H.2022. Evaluation Of Spirulina, 

Nannochloropsis, and Chlorella Micro-algae Growth in Palm Oil Mill Effluent 

(POME) Medium with Variation of Medium Types and Time Adding Nutrient. 

Journal of Bioresources and Environmental Sciences. 1(1) :27–32. 

Maltsev, Y., Kulikovskiy, M and Maltseva, S.2023. Nitrogen and phosphorus stress as a 

tool to induce lipid production in microalgae. Microbial Cell Factories. 22(1) :1–12.  

Menegol, T., Villegas, G. I. R., López-Rodríguez, M and Almería, U. de.2019. 

Mixotrophic production of polyunsaturated fatty acids and carotenoids by the 

microalga Nannochloropsis gaditana. Journal of Applied Phycology. 31(5). 1–12. 

Meng, T. K., Kassim, M. A and Cheirsilp, B. 2020. Mixotrophic cultivation: biomass and 

biochemical biosynthesis for biofuel production. In Microalgae cultivation for 

biofuels production (pp. 51-67). Academic Press. 

Muñoz-Peñuela, M., Ramírez-Merino, J., Otero-Paternina, A., MedinaRobles, V., Cruz-

Casallas, P and Velasco-Santamarina, Y. 2012. Effect of culture medium on growth 

and protein content of Chlorella vulgaris. Revista Colombiana de Ciencias 

Pecuarias.25(3) :438-449. 

Olabi, A. G., Shehata, N., Sayed, E. T., Rodriguez, C., Anyanwu, R. C., Russell, C and  

Abdelkareem, M. A.2023. Role of microalgae in achieving sustainable development 

goals and circular economy. Science of The Total Environment. 2(3) :20–28. 

Özdemir, R. B. Ö., Gündüz, Ö. S., Özdemir, A. T and Akgül, Ö.2020. Low levels of pro-

resolving lipid mediators lipoxin-A4, resolvin-D1 and resolvin-E1 in patients with 

rheumatoid arthritis. Immunology Letters. 227 :34-40. 

Padermshoke A, Ogawa T, Nishio K, Nakazawa M, Nakamoto M, Okazawa A, et al. 

(2016) Critical Involvement of Environmental Carbon Dioxide Fixation to Drive 

Wax Ester Fermentation in Euglena. PLoS ONE 11(9) : e0162827.  

Pérez-Lloréns, J. L.2020. Microalgae: From staple foodstuff to avant-garde cuisine. 

International Journal of Gastronomy and Food Science.21(1) :1–12. 

Politaeva, N., Ilin, I and Velmozhina, K.2023. Carbon Dioxide Utilization Using 

Chlorella Microalgae. Environments.10(7) :109–115.  

Prasetyo, L. D., Supriyantini, E and  Sedjati, S. (2022). Pertumbuhan Mikroalga 

Chaetoceros calcitrans Pada Kultivasi Dengan Intensitas Cahaya Berbeda. Buletin 

Oseanografi Marina. 11(1) :59–70. 

Prayitno, J. 2015. Growth Pattern and Biomass Harvesting in Microalgal Photobioreactor 

for Carbon Sequestration. Jurnal Teknologi Lingkungan.17(1) :45–52. 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

75 
 

 

Putri, K., Alexander, V and Daimon, H.2024. Treatment of effluent from the upflow 

anaerobic sludge blanket-hollow centered packed bed fermentor by utilizing 

Chlorella vulgaris in a fed-batch system. Case Studies in Chemical and 

Environmental Engineering. 9(1) :1–13. 

Putri, A. N. A., Renaldy, B., Mujahidah, U., Inaba, Y., Kurnianto, D., Samodra, A and 

Suyono, E. A.2024. Application Of Euglena Sp. Isolated From Yogyakarta, 

Indonesia On Nutrient Removal From Palm Oil Mill Effluent (Pome). Journal of Oil 

Palm Research.36(2) :267-275. 

Qiu, R., Gao, S., Lopez, P and  Ogden, K. 2017. Effects of pH on cell growth, lipid 

production and CO2 addition of microalgae Chlorella sorokiniana. Algal 

Research.28: 192-199.  

Rahayu, R. I and Susilo, H.2021. Keanekaragaman mikroalga sebagai bioindikator 

pencemaran di situ cibanten kecamatan ciomas kabupaten serang banten. Jurnal 

Lingkungan Dan Sumberdaya Alam. 4(2) :104–116. 

Ramlee, A., Chembaruthy, M and Gunaseelan, H.2021. Enhancement of nutritional value 

on zooplankton by alteration of algal media composition: a review. IOP Conf. Ser: 

Earth Environ. 1(2):1–13. 

Ray, A., Nayak, M and Ghosh, A.2022. A review on co-culturing of microalgae: A 

greener strategy towards sustainable biofuels production. Science of the Total 

Environment. 17(4) :802–812. 

Rana, M. S., & Prajapati, S. K. (2022). Mixotrophic microalgal-biofilm reactor 

augmenting biomass and biofuel productivity. Bioresource Technology, 356, 

127306. 

Renuka, N., Guldhe, A and Prasanna, R. 2018. Microalgae as multi-functional options in 

modern agriculture: current trends, prospects and challenges. Biotechnol Adv. 36(4). 

1255–1273. 

Ruiz-Villafán, B., Cruz-Bautista, R and Manzo-Ruiz, M.2022.Carbon catabolite 

regulation of secondary metabolite formation, an old but not well-established 

regulatory system. Microbial Biotechnology.15(4) :1–19. 

Sabilil, M. S and Agus, E. S. 2021.Biomass Composition of Microalgae Local Mixed 

Culture using POME (Palm Oil Mill Effluent) Medium. Res J Biotechnol.16(2) :1–

8. 

Šantek, B and Rezić, T.2017. Cultivation of microalgae euglena gracilis: mixotrophic 

growth in photobioreactor. MOJ Food Processing & Technology. 4(5):1–19. 

Shan, S., Manyakhin, A. Y., Wang, C., Ge, B., Han, J., Zhang, X and Cheng, P.2023. 

Mixotrophy, a more promising culture mode: Multi-faceted elaboration of carbon 

and energy metabolism mechanisms to optimize microalgae culture. Bioresource 

Technology.129512. 

Schagerl, M., Siedler, R., Konopáčová, E and Ali, S. S. 2022. Estimating biomass and 

vitality of microalgae for monitoring cultures: A roadmap for reliable 

measurements. Cells. 11(15) :2455. 

Selmani, N., Mirghani, M. E. S and Alam, M. Z.2013. Study the Growth of Microalgae 

in Palm Oil Mill Effluent Waste Water. IOP Conference Series Earth and 

Environmental Science. 16(1) :1–12. 

Sheehan, C. E., Baker, K. G., Nielsen, D. A and Petrou, K.2020. Temperatures above 

thermal optimum reduce cell growth and silica production while increasing cell 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

76 
 

 

volume and protein content in the diatom Thalassiosira 

pseudonana. Hydrobiologia. 847 :4233-4248. 

Shokravi, Z., Shokravi, H and Atabani, A. E.2022. Impacts of the harvesting process on 

microalgae fatty acid profiles and lipid yields: Implications for biodiesel production. 

Renewable and Sustainable Energy Reviews.16(1) :1–9. 

Silva, C.E.D.F., Sforza, E and Bertucco, A. 2016. Effects of pH and carbon source on 

Synechococcus PCC 7002 cultivation: Biomass and carbohydrate production with 

different strategies for pH control. Biochemistry and Biophysics.181(2): 682–698.  

Singh, S. P., & Singh, P. 2014. Effect of CO2 concentration on algal growth: A 

review. Renewable and Sustainable Energy Reviews. 38 :172-179. 

Singh, T. A. 2022. Valorization of agro-industrial residues for production of commercial 

biorefinery products. Fuel. 1(3) :12–20. 

Štumpf, S., Hostnik, G., Primožič, M., Leitgeb, M and Bren, U. 2020. Generation times 

of E. coli prolong with increasing tannin concentration while the lag phase extends 

exponentially. Plants. 9(12) :1680. 

Sun, H., Zhao, W., Mao, X., Li, Y., Wu, T and  Chen, F.2018. High-value biomass from 

microalgae production platforms: strategies and progress based on carbon 

metabolism and energy conversion. Biotechnology for Biofuels. 11(1) :1–12. 

Sunah, K., Lee, D and Lim, D.2020. Paramylon production from heterotrophic cultivation 

of Euglena gracilis in two different industrial byproducts: Corn steep liquor and 

brewer’s spent grain. Algal Research. 4(7) :1–28. 

Suyono, E. A., Nopitasari, S., Zusron, M., Khoirunnisa, P., Islami, D. A ans Prabeswara, 

C. B. (2016). Effect of Silica on Carbohydrate Content of Mixed Culture 

Phaeodactylum sp. and Chlorella sp. Biosciences Biotechnology Research Asia, 

13(1) :109–114. 

Suzuki, K., Mitra, S., Iwata, O., Ishikawa, T., Kato, S and Yamada, K.2015. Selection 

and Characterization of Euglena anabaena var. Minor as a New Candidate Euglena 

species for Industrial Application. Bioscience, Biotechnology and Biochemistry. 

79(10) :1730–1736. 

Škodová-Sveráková, I., Prokopchuk, G., Peña-Diaz, P., Záhonová, K., Moos, M., 

Horváth, A and Lukeš, J.2020. Unique dynamics of paramylon storage in the marine 

euglenozoan Diplonema papillatum. Protist. 171(2) :125717. 

Uliesther, N., Nurafifah, I., Rohmawati, I., Putri, R. A. E., Erfianti, T and Suyono, E. A. 

2023. Different carbon source alternative medium improves Euglena sp. growth and 

paramylon production. Biogenesis: Jurnal Ilmiah Biologi.11(1) :102–113. 

Uslu, L., Işık, O., Barış, Y and Sayın, S.2022. Effects of nitrogen and phosphorus 

concentrations on the growth and lipid accumulation of microalgae Scenedesmus 

obliquus. Marine Science and Technology Bulletin.11(2) :194-201. 

Vuppaladadiyam, A. K., Yao, J. G., Florin, N., George, A., Wang, X., Labeeuw, L and  

Zhao, M. 2018. Impact of flue gas compounds on microalgae and mechanisms for 

carbon assimilation and utilization. ChemSusChem.11(2) :334-355. 

Wais, M. N., Zulkifly, S., Ibrahim, M. H., Mohamed, A and Rudin, Z. R. Z.2024. 

Evaluation of Microalgae Chlorella vulgaris and Tetradesmus bernardii for 

Cultivation and Nutrient Removal in Palm Oil Mill Effluent. Pertanika Journal of 

Science & Technology, 33(3). 

Wang, Y., Seppänen-Laakso, T., Rischer, H and Wiebe, M. G. 2018. Euglena gracilis 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

77 
 

 

Growth and Cell Composition Under Different Temperature, Light and Trophic 

Conditions. PLoS ONE.13(4) :1–17. 

Wu, J., Lay, C., Chen, C and Wu, S.2017. Lipid Accumulating Microalgae Cultivation in 

Textile Wastewater : Environmental Parameters Optimization. Journal of the 

Taiwan Institute of Chemical Engineers. 79 :1–6. 

Wu, M., Wu, G., Lu, F., Wang, H., Lei, A and  Wang, J.2022. Microalgal 

photoautotrophic growth induces pH decrease in the aquatic environment by acidic 

metabolites secretion. Biotechnology for Biofuels and Bioproducts. 15(1) :115. 

Xin, Guo, R., Zou, X., Rao, M and Huang, Z.2023. CO2 gradient domestication improved 

high-concentration CO2 tolerance and photoautotrophic growth of Euglena gracilis. 

Science of the Total Environment. 1(3) :1–12. 

Xu, P., Li, J., Qian, J., Wang, B., Liu, J., Xu, R and Zhou, W. 2023. Recent advances in 

CO2 fixation by microalgae and its potential contribution to carbon 

neutrality. Chemosphere. 319 :137987. 

Xiong, Q., Hu, L. X., Liu, Y. S., Zhao, J. L., He, L. Y and Ying, G. G. 2021. Microalgae-

based technology for antibiotics removal: From mechanisms to application of 

innovational hybrid systems. Environment international. 155 :106594. 

Yaakob, M. A., Mohamed, R. M. S. R and Al-Gheethi, A.2021. Influence of Nitrogen 

and Phosphorus on Microalgal Growth, Biomass, Lipid, and Fatty Acid Production: 

An Overview. Cells.10(2).1–12. 

Yang, C., Hua, Q and Shimizu, K. 2000. Energetics and carbon metabolism during growth 

of microalgal cells under photoautotrophic, mixotrophic and cyclic light-

autotrophic/dark-heterotrophic conditions. Biochemistry Engineering.6: 87–102.  

Yoshioka, K., Suzuki, K and Osanai, T.2020. Effect of pH on metabolite excretion and 

cell morphology of Euglena gracilis under dark, anaerobic conditions. Algal 

Research.51 :102084. 

Yun, H.-S., Kim, Y.-S and Yoon, H.-S.2021. Effect of Different Cultivation Modes 

(Photoautotrophic, Mixotrophic, and Heterotrophic) on the Growth of Chlorella sp. 

and Biocompositions. Front. Bioeng. Biotechnol. 9(1) : 1–10. 

Yusuf, A. F., Handayani, S and Sadewo, B. R.2024. Enhancing growth and metabolite 

profiles in indigenous Euglena gracilis through explorative light spectrum effect. 

Egyptian Journal of Aquatic Research. 50(3) :318–331. 

Shokravi, Z., Shokravi, H., Chyuan, O. H., Lau, W. J., Koloor, S. S. R., Petrů, M and  

Ismail, A. F.2020. Improving ‘lipid productivity’in microalgae by bilateral 

enhancement of biomass and lipid contents: A review. Sustainability 12(21) :9083. 

Zeng, M., Hao, W., Zou, Y., Shi, M., Jiang, Y., Xiao, P., Lei, A., Hu, Z., Zhang, W., 

Zhao, L and Wang, J. 2016. Fatty acid and metabolomic profiling approaches 

differentiate heterotrophic and mixotrophic culture conditions in a microalgal food 

supplement ‘Euglena’, BMC Biotechnology. 16: 49.  

Zhuang, D., He, N., Khoo, K. S., Ng, E. P., Chew, K. W and  Ling, T. C.2022. Application 

progress of bioactive compounds in microalgae on pharmaceutical and cosmetics. 

Chemosphere. 2(1) :291–199. 

Zulkarnain, M. I., Muliastuti, Y., Misbach and I. (2021). Effect of Silver Nano Particle 

Microalgae Chlorella pyrenoidosa and Dunaliella salina on Growth and Survival of 

Penaeus monodon Larvae. Buletin Oseanografi Marina. 10(2) :105–111. 

 

OPTIMASI PRODUKSI LIPID DENGAN PENAMBAHAN LIMBAH CAIR POME (Palm Oil Mill Effluent)
PADA MEDIUM
Euglena sp. DENGAN METODE KULTIVASI HETEROTROF DAN MIKSOTROF
Siti Mualifah, Dr. Eko Agus Suyono, M.App.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


