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The best time to harvest edamame is short, and if the right time is missed, the quality will deteriorate. Therefore,
accurate estimation of the optimum harvest time is required for high quality edamame. It has been reported that moisture
content and free sugar content change with increasing ripeness, and measuring these ripeness-related qualities may lead
to an accurate and objective determination of the best time to harvest. In this study, instead of conventional chemical
analysis, we newly focused on fluorescence spectroscopy to estimate the ripeness-related qualities of soybean based on
the fluorescence characteristics of the capsular surface. From the excitation emission matrix (EEM) measurements,
moisture content and free sugar contents (fructose, glucose, maltose, and sucrose) in the fruit were estimated by a
prediction model for by using edamame samples harvested at different harvest dates.

EEM measurements revealed that the fluorescent characteristics of the shell surface of the edamame changed from
before to after the optimum harvest period. In addition, moisture content and free sugar content were found to change
with ripeness. The partial least square regression (PLSR) model for estimating ripeness-related quality with EEM data as
input resulted in R? = 0.73 for moisture content estimation. On the other hand, the R? = 0.46 was obtained for the
estimation of fructose content, indicating that the estimation of moisture content was more accurate than that of fructose
content. In the estimation of water content, the highest values were obtained at fluorescence wavelengths around 685 nm,
which was the chlorophyll-derived peak based on the VIP results. In addition, peaks at excitation wavelengths of 350-400
nm and fluorescence wavelengths near 400-500 nm were found to contribute to the estimation.
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