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- Through this study, we aim to protect the marine environment and contribute to improving the quality of Pyropia by reducing
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Abstract: At Pyropia farms, organic acid treatments have enhanced productivity
and quality by removing pest algae (such as Ulva spp. and diatoms) and reducing the
occurrence of diseases. Ulva spp. attaches to the Pyropia nets competing for inorganic
nutrients & space and diminishing productivity. Additionally, the presence of attached

contaminants (such as diatoms and middy particles) on the Pyropia nets negatively

Received: 30 November 2023
Revised: 22 December 2023
Revision accepted: 27 December 2023

affects the quality of Pyropia. This study investigated the effects of removing Ulva linza
and washing the Pyropia yezoensis nets using an activating treatment agent (organic
acid and highly saline solution) with an air bubble device. The results of measuring the

dead cell ratios after treatment under different conditions showed that the dead cell
ratio of U. linza did not significantly increase when the air bubble device combined the
activating treatment agent with the activating treatment agent alone. When washing
the P yezoensis nets, the air bubble device was about 19-37% more effective than the
activating treatment agent alone. The findings of this study suggest that the air bubble
device enhances the efficacy of the activating treatment agent, resulting in the effective
cleaning of the Pyropia nets.

Keywords: air bubble device, highly saline solution, organic acid activating treatment
agent, Pyropia yezoensis, Ulva linza
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Effects of air bubble device in Pyropia nets
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Fig. 1. Installation of air bubble device in activating treatment
tank. A. Set up an air bubble line in the tank, B. Image of drive on
air bubble device.
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Fig. 2. Ulva linza thallus color change and cells by treatment with
different activating treatment agents and an air bubble. A. control,
B. air bubble device (AB), C. organic acid activating treatment
agent (OA), D. organic acid activating treatment agent with an air
bubble device (OA + AB), E. highly saline solution (HS), F highly
saline solution with an air bubble device (HS 4+ AB).
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Fig. 3. The death cell ratio of Ulva linza by treatment with different
activating treatment agents and an air bubble device in 2022 and
2023. AB: air bubble device; OA: organic acid activating treatment
agent; OA+ AB: organic acid activating treatment agent with an
air bubble device; HS: highly saline solution; HS 4+ AB: highly sa-
line solution with an air bubble device. The statistical analysis was
performed by integrating experiments conducted for two years.
Different letters indicate significant differences (p<0.001). Error
bars represent SD for n=10.
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Fig. 4. Images of foreign matter after membrane filtration treated seawater with different activating treatment agents and an air bubble de-
vice treated. A. control, B. air bubble device (AB), C. organic acid activating treatment agent (OA), D. organic acid activating treatment agent
with an air bubble device (OA + AB), E. highly saline solution (HS), F. highly saline solution with an air bubble device (HS + AB).
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Fig. 5. Comparison of foreign matter weight after filtration of
treated seawater by different activating treatment agents and an
air bubble device in 2022 and 2023. AB: air bubble device; OA:
organic acid activating treatment agent; OA 4+ AB: organic acid
activating treatment agent with an air bubble device; HS: highly
saline solution; HS 4 AB: highly saline solution with an air bubble
device. Statistical analysis was performed by integrating experi-
ments conducted for two years. Different letters indicate signifi-
cant differences (p< 0.001). Error bars represent SD for n=3.
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