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Abstract

This study aimed to establish color indicators for assessing the growth and quality of seaweed, focusing
on color changes resulting from nutrient deficiency in Neopyropia yezoensis. Controlled environment
experiments were conducted to observe color variations during N. yezoensis growth under different nutrient
exclusion conditions. Thallus length demonstrated optimal growth under N (NaNO;) exclusion, followed by
P (Na,HPO,) and Fe (FeCl;) exclusions, while thallus width favored P (Na,HPO,) exclusion, followed by
Fe (FeCl;) and N (NaNOs;) exclusions. Throughout the culture period, significant variations in the color
parameters L'a’b’ were observed. The a  value increased over time, indicating a shift towards redness,
while the b° value initially decreased until day 10 before increasing thereafter. Notably, excluding N
(NaNO;) led to a decline in the & value from day 10 onwards, resulting in reduced redness and
intensified yellow tones. These findings underscore the potential of quantitative colorimetric measurements
as effective tools for the rapid detection of N. yezoensis discoloration. Overall, this research contributes to
understanding the impact of nutrient deficiency on seaweed growth and highlights the practical application
of color analysis in seaweed cultivation management.
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<Table 1> Composition of modified SWM-3 medium

A solution B solution
NaNO3 85¢g H3BO; 6.184g
Na,HPO4 7.1g MnCl, 1.089¢
Na,EDTA 5.58¢g 7ZnCl, 54.5mg
FeCl;6H,O 0.19¢ CoClL6H,0 2.38mg
pH 7.5 CuCl,2H,O 0.017mg
DW 1,000mL DW 1,000mL
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[Fig. 1] Changes in native digital color a" and b’
values of Neopyropia yezoensis used in

experiments.
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