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Fig. 1 Trends in Fluorescence intensity of different chemical substances (July 4 - August 30, 2024). The X-axis
represents the study period, and the Y-axis represents fluorescence intensity. Each panel shows measurement results
for a different chemical substance: (A) Rhodamine WT, (B) Fluorescein Sodium Salt, and (C) Chlorophyll a. Curves in
each graph indicate fluorescence intensity trends at various concentrations.
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Fig. 2 Fluorescence intensity probability density distributions for different chemical substances. This figure displays
the probability density distribution curves of fluorescence intensity for: (A) Rhodamine WT, (B) Fluorescein Sodium
Salt, and (C) Chlorophyll a. Each curve within a panel corresponds to the fluorescence intensity probability density
distribution at a different concentration. The gray shaded areas highlight regions where the probability density curves
of different concentrations overlap, indicating the distinguishability of fluorescence responses under high-
concentration conditions.
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Fig. 3 Fluorescence intensity overlap density matrices for three chemical substances at different concentrations. This

figure presents the fluorescence intensity overlap density matrices for: (A) Rhodamine WT, (B) Fluorescein Sodium

Salt, and (C) Chlorophyll a. In each matrix, the size and color of the circles indicate the degree of fluorescence intensity
overlap between different concentrations, ranging from 0 (no overlap) to a maximum of 0.17. This reflects the
distinguishability of fluorescence intensity as a function of concentration.
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Fig. 4 Relationship between mean fluorescence and three key indicators. This figure illustrates the relationship

between the mean fluorescence value and three key indicators: (A) maximum density value, (B) standard deviation,

and (C) coefficient of variation. These panels show the trends of key indicators for three chemical substances -

Chlorophyll a, fluorescein sodium salt, and rhodamine WT - in relation to fluorescence intensitychanges. This

assessment evaluates the stability and sensitivity of each chemical substance across different concentrations.
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Comparison of the Stability and Sensitivity of Rhodamine WT,
Fluorescein Sodium Salt, and Chlorophyll a in Fluorescence Detection

Kuo-Wei Yen and Shih-Hao Huang”

Marine Fisheries Division, Fisheries Research Institute

ABSTRACT

Optical methods for quantifying chlorophyll-a (Chl-a) concentrations in marine environments are crucial for
commercial and research applications. Instruments leveraging fluorescence, light absorption, and scattering offer
high temporal resolution and rapid sampling for dissolved and particulate matter. However, calibrating with Chl-
a standards is costly and requires cold storage, posing significant experimental challenges. This study compares
the fluorescence intensity performance of three compounds — Rhodamine WT (RWT), Fluorescein Sodium Salt
(FSS), and Chl-a— at various concentrations. Using a microplate reader under controlled conditions, we measured
their fluorescence responses, analyzing stability and sensitivity. FSS demonstrated superior stability and
distinguishability across all concentrations. While RWT showed slight overlap at high concentrations, it remains
a promising candidate. In contrast, Chl-a exhibited greater variability in fluorescence response at both high and
low concentrations. The stable fluorescence performance of FSS suggests its strong potential as a substitute for
Chl-a standards. These findings offer valuable guidance for selecting fluorescence standards, particularly in

environmental science and biological monitoring.
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