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Evaluation of the Discoloration of Pyropia yezoensis Ueda
Using a Colorimeter

Sang Yong Lee, Young Hee Kim, Jee Eun Lee and Eun Kyoung Hwang™

Seaweed Research Center, National Institute of Fisheries Science, Haenam 59002, Republic of Korea

Abstract - Pyropia yezoensis is one of the most extensively cultivated seaweeds used as food in
Korea. However, the quality and yield of Pyropia farms are frequently affected by outbreaks
of thallus discoloration. The objective of this study was to develop a simple and rapid method
to evaluate P. yezoensis discoloration caused by nutrient deficiencies. A colorimeter was used to
quantify the color of P. yezoensis in nutrient deficient media over 10 days. Quantitative values of
lightness (L), redness (a), and yellowness () measured with a colorimeter were used as indicators
of P. yezoensis discoloration. The vacuoles of P. yezoensis were observed at 4 days and swelled
gradually from 6 days onward. The three colorimeter parameters L, a, and b values showed
significantly different values with culture period. The lightness (L) value was darker initially, and
continued to lighten over culture period. The yellowness (b) value increased, but the redness (a)
value decreased throughout this study. The a/b ratio and redness (a) values from the colorimeter
were important P. yezoensis color change indicators. The discoloration group of P. yezoensis had
quantitative values for parameters of L above 70, a below 2.6, and b above 15.0. The results of this
study showed that quantitative colorimetric measurements can be used as tools for simple and
rapid detection of P. yezoensis discoloration.
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(NFRDI 2015).
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Fig. 1. Light microscopic images of cells of Pyropia yezoensis cultured in nutrient deficient medium (0 day: A, A-1; 2 days: B, B-1; 4 days: C,
C-1; 6 days: D, D-1; 8 days: E, E-1). Scale bars are 50 um (A-E) and 20 pm (A-1-E-1).
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Fig. 2. Location of redness (a) and yellowness (b) values of Py-
ropia yezoensis on the chromaticity diagram from O to 10
days of culture.
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Table 1. Summary of mean+S.E. for L, a, b values and a/b ratio of Pyropia yezoensis by using a colorimeter from 0 to 10 days culture in
nutrient deficient medium

Parameters 0 day 2 days 4 days 6 days 8 days 10 days Timely F*
L value (lightness) 652+1.8 63.6%1.5 674+13 70.1£04 749+0.2 774+02 116.8**
a value (redness) 49+03 50+02 4.1+02 26+0.1 0.8+0.1 -04+0.1 472.6™*
b value (yellowness) 103+0.7 10905 13.0+0.5 153+0.1 158+0.2 16.1+0.1 159.6™*
alb ratio 047+0.01 046+0.01 0.31+0.01 0.17+0.00 005+000 —0.02+0.00 1625.5%*

*: Differences between measuring time are indicated by corresponding oneway-ANOVA F-values and associated p-values. *p <0.05, **p<0.01.
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Fig. 3. Measurements with colorimeter. A: L values, B: a values, C:

b values, D: a/b ratio. Scatter points are experimental data W3}7) & SHETE. EZE Sakaguchi er al. (2003)2 B3R HE
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