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Conclusion

In conclusion, the current study focused on the potential of microalgae-based remediation
of dairy effluent and the simultaneous generation of valuable biomolecules, particularly lipids, from
two autochthonous microalgal strains isolated from dairy wastewater. The strains, identified as
Botryococcus sp. (DWWO06) and Poterioochromonas melhamensis (DWWO08), demonstrated
promising results in terms of both bioremediation and biomass/lipid production.

Both microalgae isolates exhibited efficient growth in 75% concentration of dairy
wastewater, highlighting the suitability of this medium for their cultivation. The selected strains
demonstrated substantial nutrient removal capabilities, particularly in terms of chemical oxygen
demand (COD), nitrate, and phosphorus. The remediation efficiency of DWWO06 and DWW08 was

complemented by their ability to produce significant amounts of biomass and lipids.

DWWO06 (Botryococcus sp.) showed a biomass productivity of 88.00 + 0.003 mg/L/d and
achieved a high nitrate removal efficiency of 84.96%. The strain also exhibited notable phosphate
removal (86.45%) and COD removal (86.45%) after 15 days of batch culture. Additionally,
DWWO06 produced lipids with a maximum content of 29.80 £+ 0.002 g/L, making it a promising

candidate for both remediation and lipid production.

DWWO08 (Poterioochromonas melhamensis) displayed even higher biomass productivity at
93.73 £ 0.006 mg/L/d and demonstrated excellent nitrate (87.45%), phosphate (88.90%), and COD
(88.84%) removal efficiencies. The strain exhibited a maximum lipid content of 31.61 + 0.003 g/L,

further emphasizing its potential for bioremediation and lipid production.



The results underscore the significance of utilizing microalgae for the sustainable treatment
of dairy effluent while concurrently harnessing their biomass and lipid production capabilities. The
chosen strains, DWWO06 and DWWO08, have proven to be effective in this dual role, showcasing
their potential as eco-friendly alternatives for dairy wastewater management and as sources of
valuable bio-products with commercial applications. The findings contribute valuable insights into
the development of a waste-to-bioproducts economy within the dairy sector, emphasizing the
versatility of microalgae in addressing environmental concerns and promoting resource-efficient

practices.
Future prospects:

The future of microalgae cultivation holds significant promise and potential across various fields.

Here are some future perspectives for microalgae cultivation:

Sustainable Biofuels: Microalgae are considered one of the most promising sources of sustainable
biofuels due to their high lipid content and rapid growth rates. Future advancements in cultivation
techniques, strain selection, genetic engineering, and downstream processing could lead to
commercial-scale production of algae-based biofuels, reducing dependence on fossil fuels and
mitigating greenhouse gas emissions.

Circular Economy: Microalgae cultivation offers opportunities for closing nutrient loops and
promoting a circular economy. Algae can utilize nutrients from wastewater streams, agricultural
runoff, and industrial effluents for growth, thereby reducing nutrient pollution and promoting
nutrient recycling. Additionally, algal biomass can be utilized for biofuel production, animal feed,
bioplastics, and other high-value products, contributing to a more sustainable and resource-

efficient economy.



3. Wastewater Treatment: Microalgae-based wastewater treatment systems have the potential to
revolutionize conventional wastewater treatment processes. Algae can effectively remove
nutrients, organic pollutants, heavy metals, and pathogens from wastewater while producing
valuable biomass. Future research efforts may focus on optimizing algal strains, cultivation
systems, and integration with existing wastewater treatment infrastructure to enhance treatment
efficiency and scalability.

4. Carbon Capture and Utilization (CCU): Microalgae play a crucial role in carbon capture and
utilization (CCU) strategies aimed at mitigating climate change. Algae sequester carbon dioxide
from industrial flue gases or ambient air through photosynthesis, converting it into biomass. This
biomass can then be utilized for biofuel production, carbon-negative building materials, or other
applications, effectively offsetting carbon emissions and contributing to climate change mitigation
efforts.

5. Food Security and Nutrition: Microalgae are rich sources of protein, essential fatty acids,
vitamins, and minerals, making them valuable candidates for addressing global food security and
malnutrition challenges. Future advancements in algal cultivation, processing, and product
development could lead to the widespread adoption of algae-based foods, supplements, and
functional ingredients, providing nutritious and sustainable alternatives to conventional food
sources.

6. Bioremediation and Environmental Remediation: Microalgae have demonstrated remarkable
capabilities for bioremediation of contaminated environments, including polluted water bodies,
soil, and air. Future research may focus on harnessing the unique metabolic abilities of algae for
remediation of specific contaminants, such as hydrocarbons, heavy metals, pharmaceuticals, and

emerging pollutants, contributing to environmental cleanup efforts and ecosystem restoration.



7. Space Exploration: Microalgae cultivation holds potential for supporting long-duration space
missions and extraterrestrial habitats. Algae can serve as a renewable source of oxygen, food, and
biomass for life support systems in space. Future research endeavors may explore optimized algal
cultivation systems, genetic modifications for enhanced stress tolerance, and integration with

closed-loop life support technologies to enable sustainable human exploration beyond Earth.

Overall, the future of microalgae cultivation is bright and multifaceted, with opportunities for
addressing diverse global challenges related to energy security, environmental sustainability, food
and nutrition security, and space exploration. Continued research, innovation, and collaboration
across disciplines will be key to unlocking the full potential of microalgae as a sustainable and

versatile resource for the benefit of humanity and the planet.



