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Measurement of Amphidinium sp. Cell
Concentration by Fluorometric Method
— Effects of Light Quality on Growth Rate —
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ABSTRACT

In this study, a convenient and stable measurement method of cell concentration of Amphidinium sp. growing in
culture solution was developed and it was applied to investigation of effects of different light property on growth rates of
the algae. As cell clusters of the algae were observed when the concentration was high, the cell concentration measured
with a conventional hemocytometry was underestimated. However, high linear relationships were observed between cell
concentration and chlorophyll fluorescence intensity excited at 470 nm light and measured at 680 nm in spite of high
concentrations. The relationships were represented as the two regression lines. The one belonged to the algae in the
white, blue and red-blue light LED conditions and the other belonged to it in the red light LED conditions. The growth
rate of the algae cultured under blue light was much larger than that under red light, and that under red-blue light
(red:blue = 4:1) was larger than that under blue light. These results imply that blue lights are necessary for the algae to
proliferate rapidly, and even a bit of blue light has the effect of propagate the algae, and chlorophyll fluorescence
measurement could be applied to estimation of normally-developed algae cell concentration.
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TR EE O — M CTH 2 IMIEERE (Amphidinium sp.)
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%75 (Iwamoto et al., 2005) .\ F 7212 Amphidinium sp.D <

yuan) FMEEWoEEMFEIZ T THEW 2O, BIFEIC
KEFBDULEND 5o Amphidinium sp.id. jt/*\ﬂé'ﬁo
TS 570, HEBGEER DTRAELZ RS {3 55
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ERO LN G,
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JHIRPE 2 TR D LEN D 5, *ﬁynibi\ TR 5 3 O 188 5
a5 7201203, MEKFHERIC X 2T TOR
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L T TOEFIC L o TRERENFELR T Vv,
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BaFe LT 71 =2%HFL, ChlaB XU ChleZ b
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H. F721%, Amphidinium sp. DYEFE IR ER S N2 WE
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Fig. 1 A relationship between relative density (dilution ratio) of
Amphidinium sp. culture solution and cell concentration of the
algae measured with a hemocytometer (A). Microscopic
images of the cell cluster in relative density of 100 % (B and
O).
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Fig. 2 Changes in excitation-emission matrices (EEM) of Amphidinium sp. culture solution measured with the spectrofluorometer. A, B and C
represent respectively the EEMs of Amphidinium sp. cultured for 9, 21 and 30 days after the dividing into the culture flasks under the white

fluorescent light.
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a®mIELEZONL, ¥—= 275680 nm IZ LA 57
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Fig. 3 Coefficients of determination between fluorescence intensity
and cell concentration of Amphidinium sp. culture solution.
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Fig. 4 Relationships between fluorescence intensity and cell
concentration of Amphidinium sp. solution cultured for 30
days under red, blue, red-blue LED and white fluorescent
light. R? represents the coefficient of determination.
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Fig. 5 Changes in cell concentration of Amphidinium sp. solution
cultured under red, blue and red-blue LED measured by the

hemocytometry (A) and by fluorometory (B). The vertical bars
represent the width form minimal to maximal values.

(13) 93



0 b ZFDMDX T & N7z Amphidinium sp \ZJGE AL
FZRDVLCEHEINLZEDRBE SR, Fig. 50056, KX &
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