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Abstract

Background and Purpose: The manufacturing process of petroleum-derived goods
poses a significant environmental hazard, with the emission of toxic compounds like
greenhouse gases posing risks to humans, flora, and fauna. Notably, cyanobacteria emerge
as crucial entities due to their potential as sources for degradable plastics and biofuels.
Cyanobacteria can harness and assimilate atmospheric nitrogen and carbon dioxide,
utilizing them for growth even in inhospitable environments such as barren soils and
saline waters. This adaptability renders them promising candidates for producing
biodegradable plastics and biofuels. Nevertheless, the full spectrum of their capabilities
remains incompletely understood. Hence, this review aims to explore the potential of
cyanobacteria in producing degradable plastics, along with strategies for enhancing their
production and subsequent commercialization.

Materials and Methods: This review synthesized relevant articles published between
2020 and 2023 from databases including Springer, ScienceDirect, Scopus, and John Wiley
to procure the latest insights into the cyanobacteria's potential in degradable product
synthesis. Employing appropriate keywords from the MeSH site, we identified thirty new
review and research articles pertinent to the subject matter.

Results:  Analysis revealed that cyanobacteria exhibit variable capacities for
polyhydroxybutyrate (PHB) production, with the highest (77%) and lowest (less than
0.005%) vyields observed in Alusira fertilisima CCC444 and Anabaena cylindric,
respectively. Moreover, genetic manipulations have yielded promising results, with PHB
biosynthesis increasing by up to 35% in the cyanobacterium Synechocystis sp.
Cyanobacterial strains like Synechocystis consortia, Spirulina platensis, Anabaena
circinalis, and Nostoc muscorum exhibit metabolic traits conducive to the economical and
sustainable production of biopolymers such as polyhydroxyalkanoates (PHAs) and PHB,
among other copolymers.

Conclusion: Augmenting culture mediums with supplements like carbonyl cyanide m-
chlorophenylhydrazone (cccp), dicyclohexyl carbodiimide (DCCD),
monofluoroacetate, L-methionine-DL-sulfoximine (MSX), and azaserine has been shown
to enhance PHB production by nearly 20%. Furthermore, the natural synthesis of plastics
from biodegradable sources mitigates reliance on fossil fuels, rendering the process
environmentally sustainable. However, the commercialization of degradable products
derived from cyanobacteria faces challenges due to the comparatively lower volume of

biological products and their reduced accumulation compared to heterotrophic bacteria.
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