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Abstract There is a good correlation between the amount of variable fluorescence and the number of viable algae
cells. However, under the conditions of different species, size, and growth cycle of phytoplankton, there is a
significant difference in the amount of variable fluorescence of single algae cell, so there will be a big error in
calculating the number of viable algae cells by using variable fluorescence intensity directly. Therefore, an analytical
method of viable algae cells in water based on variable fluorescence statistical distribution is proposed. According to
the characteristic that the distribution shape of the number of cells in the subsample is consistent with the variable
fluorescence amount, the distribution shape of the variable fluorescence amount is used to directly calculate the

number of viable algal cells in the sample. The results show that under the condition that the variable fluorescence
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amount of single cell of phytoplankton changes 44 times, the cell density of viable algae cells calculated by the
variable fluorescence statistical analysis method is basically consistent with the microscopic results. The correlation
coefficient of linear fitting between them is above 0.93, and the average absolute value of relative error is between

5.98% and 16.94% . The results show that the proposed method basically solves the effect of variable fluorescence
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of algae single cell on the counting results of viable algae cells.
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Fig. 1 Distribution shape of cell number and F, value under different cell density. (a) Distribution shape of cell

number; (b) SCVF is 0.001, distribution shape of F, value; (¢) SCVF is 0.010, distribution shape of F, value
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Fig. 5 Comparison of viable algal cell density between microscopic examination and statistical analysis method. (a) Peridinium

umbonatum var. inaequale; (b) Dunaliella salina ; (¢) Thalassiosira weissflogii; (d) Prorocentrum lima; (e) Chlorella sp.
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Table 1

between calculated density and microscopic

density of 5 kinds of algae samples

Average value
Species of absolute value

of relative error /%

Peridinium umbonatum var. inaequale 7.90
Dunaliella salina 9.11
Thalassiosira weissflogii 9.27
Prorocentrum lima 5.98
Chlorella sp. 14. 89
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Fig. 8 Comparison between microscopic observation and statistical analysis of viable algae cell density under different

extended culture days. (a) 3 days; (b) 6 days; (c) 9 days; (d) 12 days; (e) 15 days; (f) 18 days; (g) 23 days;

(h) 28 days; (i) 33 days
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