Review Form 3

	

	Journal Name:
	Archives of Current Research International 

	Manuscript Number:
	Ms_ACRI_154594

	Title of the Manuscript: 
	Nanobubble & Plasma Water Technology in Aquaculture

	Type of the Article
	Review Article


	PART  1: Comments



	
	Reviewer’s comment


	Author’s Feedback (It is mandatory that authors should write his/her feedback here)

	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	The literature review presented is noteworthy for introducing cutting-edge technologies aimed at promoting more sustainable development in global aquaculture.

Nanobubble technology has the potential to revolutionize the production of aquatic organisms in super-intensive farming systems.

Plasma activated water technology may bring significant benefits to water treatment systems, particularly in recirculating aquaculture systems, provided that it proves to be economically viable.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes. But I would suggest “Nanobubble & Plasma Water Technology in Aquaculture: a review”
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	Yes. No suggestions.
	

	Is the manuscript scientifically, correct? Please write here.
	The article presents a serious problem of information repetition. Several paragraphs contain repetitive content, particularly when explaining the functioning of the technologies from physical, chemical, and biological perspectives. I suggest a thorough revision of the text in order to reduce redundant information.

Many of the statements appear to have been generated through artificial intelligence, which may explain the excessive repetition found throughout the article.

Since this is a literature review, it was also identified that many of the statements presented do not include the bibliographic sources of the studies being discussed. This lack of citation makes it difficult to verify the origin or reliability of the information, as indicated in the item below.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	I suggest including bibliographic references for the following statements observed in the text:

“But these booming aquaculture systems have come at a price: declining water quality and disease have become increasingly common problems” (p. 1);
“The use of nanobubbles and plasma activation of water in aquaculture systems can significantly improve water quality, fish health, and productivity” (p. 1);
“This DO enrichment also suppresses anaerobic zones, minimizing nitrite and nitrate buildup via optimized nitrification, thus stabilizing pH and alkalinity critical for biofloc systems” (p. 6);
“Challenges remain in standardizing dosages across species, yet emerging evidence on finfish suggests analogous benefits, including faster smoltification in salmonids via hypoxia alleviation” (p. 9).
“Unlike broad-spectrum antibiotics, PAW's multi-target approach minimizes resistance development, as evidenced by >5-log reductions in pathogens such as Vibrio parahaemolyticus and Aeromonas hydrophila at sub-lethal doses that spare host cells” (p. 12).
“In fish and shellfish, low-dose PAW exposure triggers hormesis—a biphasic dose-response in which mild stress upregulates antioxidant defenses, including superoxide dismutase, catalase, and glutathione peroxidase. This enhances resilience against oxidative stress caused by high stocking densities or poor water quality. Nitrogen species modulate signaling pathways: NO₂⁻ acts as a reservoir for nitric oxide (NO), activating guanylate cyclase to promote vasodilation and immune cell recruitment. Studies indicate that PAW immersion boosts lysozyme activity and IgM levels in tilapia, correlating with a 20–30% increase in survival following an Edwardsiella tarda challenge. Wound healing is accelerated via H₂O₂-mediated macrophage polarization and fibroblast proliferation, reducing scarring in fin injuries.” (p. 12);
“Studies show consistent reductions of >5 logs in bacterial loads within minutes to hours of exposure, even at sub-lethal concentrations that preserve eukaryotic host cells.” (p. 13);
“Studies indicate that exposure to dilute PAW enhances innate immunity by upregulating antioxidant enzymes like superoxide dismutase and catalase, mitigating oxidative stress caused by environmental stressors or pathogens. This adaptive response increases disease resistance, as evidenced by higher survival rates in PAW-treated fish during challenge trials with bacterial pathogens like Aeromonas hydrophila. For instance, juvenile tilapia immersed in PAW-supplemented water exhibited elevated lysozyme activity and phagocytic indices, correlating with a 20-30% improvement in pathogen clearance.” (p. 14);
“Research on rainbow trout demonstrates that PAW bathing reduces bacterial adhesion by altering the surface glycocalyx, while intracellularly, H₂O₂ modulates redox-sensitive transcription factors, balancing pro- and anti-inflammatory responses.” (p. 15);
“In zebrafish models, PAW immersion halved epithelial wound closure times via upregulated VEGF and collagen synthesis genes. Aquaculture trials with Atlantic salmon report 40% faster fin regeneration and reduced ulceration incidence in PAW-treated RAS, attributed to biofilm disruption on wounds that impedes healing.” (p. 15);
“Experimental observations indicate that plasma activated water supplementation at suboptimal dilutions ranging from 1 to 5 percent volume per volume accelerates algal biomass accumulation by 20 to 50 percent within a few days. This response is attributed to enhanced nitrogen assimilation pathways that upregulate photosynthetic efficiency and chlorophyll synthesis in species such as Chlorella vulgaris and Isochrysis galbana. As a result, larval stages of shrimp such as Litopenaeus vannamei and finfish including seabass exhibit improved settlement success and early growth rates, effectively addressing nutritional limitations in intensive hatchery systems.” (pp. 15-16); 
	

	Is the language/English quality of the article suitable for scholarly communications?


	Yes.
	

	Optional/General comments


	Present the meaning of the acronyms ROS, RONS, RAS, and DBD when they are mentioned for the first time in the text.

Figure 1 on page 3 (Schematic representation of nanobubble generation methods) addresses only the hydrodynamic cavitation method. Therefore, the type of method should be explicitly specified rather than presented in a generalized way, since the other methods generate nanobubbles through different mechanisms. I suggest including schematic illustrations for the other two methods with the same quality as the one presented, which is very well prepared.

The text is excessively long, mainly due to the repeated presentation of identical information. For example: “...and reducing total ammonia nitrogen by up to 9% in shrimp ponds...” (p. 4);
“…ROS fluxes sufficient to reduce ammonia by up to 9% in shrimp ponds…” (p. 5);
“…correlating with reduced total ammonia nitrogen by approximately 9%...” (p. 6);
“…as evidenced in Penaeus vannamei cultures where total ammonia nitrogen dropped by 9%...” (p. 8);
“…leading to 9% reductions in total ammonia nitrogen and stabilized pH in shrimp ponds…” (p. 9).
Another example: “…including the generation of reactive oxygen species such as hydroxyl radicals (•OH), superoxide (O₂⁻•), and hydrogen peroxide (H₂O₂)…” (p. 5);
“…interfacial reactions produce hydroxyl radicals (•OH), superoxide (O₂⁻•), and hydrogen peroxide (H₂O₂)…” (p. 6);
“…nanobubbles release hydroxyl radicals (•OH), superoxide (O₂⁻•), and hydrogen peroxide (H₂O₂) due to extreme localized pressures and temperatures…” (p. 7);
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in details)
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