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| t d t valuable product, aiding in the fight against climate change. Secondly, it
ntrodauction reduces reliance on non-renewable resources, paving the way for a more

sustainable and circular economy [5].
This article explores a pioneering approach for eco-friendly biopolymer

synthesis, focusing on the production of Poly(3-hydroxybutyrate-co-3- .
hydroxyhexanoate) P(3HB-co-3HHx) from carbon dioxide (CO,). Leveraging CO"C'USIO"

pH-stat jar culture techniques with a genetically engineered hydrogen-

oxidizing bacterium C. necator, this study outlines a sustainable process The convergence of CO, utilization, pH-Stat Jar Culture, and the
for biopolymer production. The article delves into the novel strategies, ~ Metabolic capabilities of C. necator presents a significant leap forward in
microbial design, and environmental implications, offering insights into the ~ Sustainable polymer production. The synthesis of Poly(3-hydroxybutyrate-
transformative potential of CO,-derived biopolymers [1,2]. In an era marked ~ CO-3-hydroxyhexanoate) from CO, holds immense promise, heralding a
by climate concerns and the pursuit of sustainable technologies, biopolymers ~ future where biodegradable, eco-friendly plastics could revolutionize various
stand out as a promising alternative to conventional plastics. Among these, industries whllg mlt!gatlpg en.V|ronmentaI concerns. In summary, the innovative
Poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) P(3HB-co-3HHX) emerges approach detailed in _thls article underscores t_he potential of biotechnology to
not only for its biodegradability but also for its potential to be synthesized ~ Créaté @ more sustainable future by harnessing nature's processes to meet
from carbon dioxide (CO,), mitigating greenhouse gas emissions. This article the demands of modern industry. The synthesis of PHBHHx from CO, via C.
explores a groundbreaking methodology utilizing pH-stat jar culture techniques necator showcases the potential for a paradigm shift in polymer manufacturing.

with a genetically engineered bacterium, C. necator, for eco-friendly P(3HB-co- OBf);elrr;tZg;ingbgoéﬁzhgr?\ll?f){lr\rllv:etrr:tjlnv:‘rr?:r:zfn::esr:]?tvisgdf:lpéttrgﬁuargﬂ:g:zz
3HHX) production from CO,. y y p

plastics. The resulting biopolymer not only exhibits similar properties to
traditional plastics but also mitigates the persistent pollution caused by their

Descri ption non-biodegradable counterparts.

The global quest for sustainable materials has led to the exploration ACkﬂOWledgement
of innovative methods for synthesizing eco-friendly polymers. Poly(3-

hydroxybutyrate-co-3-hydroxyhexanoate) (PHBHHx), a biodegradable
polymer, holds promise in replacing traditional plastics derived from fossil fuels.
This article elucidates a pioneering approach to produce PHBHHx from carbon .
dioxide (CO,) using a pH-Stat Jar Culture method, harnessing the unique Confllct Of |nterest
capabilities of C. necator, a hydrogen-oxidizing bacterium [3,4]. PHBHHx
stands out among biopolymers due to its biodegradability and versatility. None.
Its potential applications span across packaging, biomedical materials, and
various industrial sectors. However, conventional methods of production often
rely on agricultural feedstocks, posing challenges regarding resource utilization Refe rences
and environmental impact. The groundbreaking technique of synthesizing
PHBHHx involves a pH-Stat Jar Culture approach, which leverages the
metabolic potential of C. necator. This engineered bacterium possesses the
;abziz!::l); ?ngtlrl:::eagtz)lznri:g:r?fse?nti)svseijlEZtt:fgebsié);Jrlﬁ)r/?r?grgogzzrggﬁtigﬁ:z 2. Tanaka, Kenji, Kazumasa Yoshida, Izumi Orita and Toshiaki Fukui. "Biosynthesis
A e . .. ) . of poly (3-hydroxybutyrate-co-3-hydroxyhexanoate) from CO, by a recombinant C.
pH environment within the culture facilitates the efficient conversion of CO, necator.” Bioeng 8 (2021): 179. 2
mt.o. I.DHBHHX’ demonstrating a sustainable pathway for polymer production. 3. \Volova, Tatiana G., Evgeniy G. Kiselev, Ekaterina I. Shishatskaya and Natalia O.
U_“"Z'"gj Co_z_as a feedstock.for. PHBHHX synth_e3|s p.resents adual advaptage. Zhila, et al. "Cell growth and accumulation of polyhydroxyalkanoates from CO, and
Firstly, it mitigates CO, emissions by converting this greenhouse gas into a H, of a hydrogen-oxidizing bacterium, Cupriavidus eutrophus B-10646." Bioresour
Technol 146 (2013): 215-222.

*Address for Correspondence: Sebastian Whitmore, Department of Production 4. Ghysels, Stef, Md Salatul Islam Mozumder, Heleen De Wever and Eveline IP

None.

1. Sashiwa, Hitoshi, Ryuji Fukuda, Tetsuo Okura and Shunsuke Sato, et al.
"Microbial degradation behavior in seawater of polyester blends containing poly
(3-hydroxybutyrate-co-3-hydroxyhexanoate)(PHBHHX)." Mar Drugs 16 (2018): 34.

and Operations Management, University of Cape Town, Cape Town, 7701, South Volcke, et al. "Targeted poly (3-hydroxybutyrate-co-3-hydroxyvalerate) bioplastic
Africa, E-mail: Sebastianwhitmore@gmail.com production from carbon dioxide." Bioresour Technol 249 (2018): 858-868.
Copyright: © 2023 Whitmore S. This is an open-access article distributed 5. Nangle, Shannon N., Marika Ziesack, Sarabeth Buckley and Disha Trivedi, et al.
under the terms of the Creative Commons Attribution License, which permits "Valorization of CO, through lithoautotrophic production of sustainable chemicals in
unrestricted use, distribution, and reproduction in any medium, provided the C. necator." Metab Eng 62 (2020): 207-220.

original author and source are credited.

Received: 19 June 2023, Manuscript No. iem-23-122288; Editor Assigned: 21 . . o .
June 2023, PreQC No. P-122288: Reviewed: 03 July 2023, QC No. Q-122288: How to cite this article: Whitmore, Sebastian. “Poly(3-hydroxybutyrate-co-3-

icad- : . . : . : hydroxyhexanoate) Synthesis from CO, via pH-stat Jar Culture of a Designed
?g ;';Zgygiéjg %lgzl%zgogﬂi;aggszczrgpt No. R-122288; Published: 15 July 2023, DOI: Hydrogen-oxidizing Bacterium Cupriavidué necator.” Ind Eng Manag 12 (2023): 223.



mailto:Sebastianwhitmore@gmail.com
https://www.mdpi.com/1660-3397/16/1/34
https://www.mdpi.com/1660-3397/16/1/34
https://www.mdpi.com/2306-5354/8/11/179
https://www.mdpi.com/2306-5354/8/11/179
https://www.mdpi.com/2306-5354/8/11/179
https://www.sciencedirect.com/science/article/pii/S0960852413011383
https://www.sciencedirect.com/science/article/pii/S0960852413011383
Ghysels, Stef, Md Salatul Islam Mozumder, Heleen De Wever, Eveline IP Volcke, and Linsey Garcia-Gonzalez. %22Targeted poly (3-hydroxybutyrate-co-3-hydroxyvalerate) bioplastic production from carbon dioxide.%22 Bioresource technology 249 (2018): 858-868.
Ghysels, Stef, Md Salatul Islam Mozumder, Heleen De Wever, Eveline IP Volcke, and Linsey Garcia-Gonzalez. %22Targeted poly (3-hydroxybutyrate-co-3-hydroxyvalerate) bioplastic production from carbon dioxide.%22 Bioresource technology 249 (2018): 858-868.
https://www.sciencedirect.com/science/article/pii/S1096717620301361
https://www.sciencedirect.com/science/article/pii/S1096717620301361

