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Abstract: To establish spectrophotometry as a method for estimating cell number and biomass of microalgal cultures, the
relationships between optical density (OD), cell number, and dry weight (DW) were investigated for four familiar algae,
Chlorella sp. XQ-20044 , Scenedesmus sp. SS-200716, Chlorococcum sp. and Spirulina sp. CH-164. Algal suspensions with
different cell concentrations were obtained by serial dilution of cultures in exponential growth, and their ODs determined by
scanning at wavelengths from 350 nm to 800 nm. The cell numbers were determined by cell counting, and biomass ( as
DW) was determined by weighing. Further, the ODs of the autotrophic batch cultures were scanned during the growth
process, and correlated with cell numbers and DWs of the same samples. The results were as follows: for the four
microalgae, cell numbers and biomass-dry weight did not change linearly with the changes in OD at all the wavelengths

examined. However, the relationships could be approximately described by a linear regression equation (R*> 0.98) at 435
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nm, and were well described by binomial regression equations (R*> 0.99) at other wavelengths. In continuous and semi-

continuous cultures, the OD at 435 nm was suitable for estimating cell number and biomass; however, in autotrophic batch

cultures an increase of the DW to OD ratio was observed during culture growth for all four algae. The ratio (DW/0D) was

0.19 to 0.44 g/L for Chlorella, 0.36 to 0.53 g/L for Scenedesmus, 0.48 to 0.75 g/L for Chlorococcum and 0.46 to 0.74 g/

for Spirulina. Thus, spectrophotometry was not suitable for estimating biomass-DW in batch culture. This study should help

guide the proper application of spectrophotometry in microalgae culture.

Key Words: microalgae; optical density; cell number; biomass dry weight
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Table 1 Characteristics of microalgae

T4 Microalgae P Species

KINFIEAS The size and shape

£k Chlorophyta JNERE ( Chlorella sp. XQ-20044)
M (Scenedesmus sp. SS-200716)
LRERPE ( Chlorococcum sp.)

W Cyanophyta WETEREE (Spirulina sp. CH-164)
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Fig.1 The relationships between biomass dry weight and optical density at different wavelength
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Table 2 Changes of optical density, cell density and biomass dry weight of the four microalgae during culture
BERh £zt BOK  H2RK O 4R HeR WX H 8K
Species Index ohd 2mdq 4thq 6"d 7hd 8"d
JNERTE Chlorella ODsy, 0.497 1.485 1.884 1.997 2.038 2.067
Cell density/ ( 1074~/mL) 3.58 18.64 19.30 19.32 19.45 20.02
DW/(g/L) 0.094 0.332 0.677 0.793 0.853 0.913
DW/0D/(g/L) 0.189 0.224 0.360 0.397 0.419 0.442
M Scenedesmus ODsy, 0.487 1.249 1.350 1.425 1.481 1.477
Cell density/ ( 1074~/mL) 1.30 3.69 4.12 4.33 4.30 3.70
DW/(g/L) 0.174 0.482 0.587 0.710 0.750 0.780
DW/0D/(g/L) 0.357 0.386 0.435 0.498 0.506 0.528
L%FKR . Chlorococcum ODsyo 0.501 0.927 1.481 1.693 1.944 1.867
Cell density/ ( 10°/~/mL) 8.07 8.21 19.66 19.87 21.50 20.29
DW/(g/L) 0.240 0.603 0.903 1.207 1.377 1.402
DW/0D/(g/L) 0.479 0.650 0.610 0.713 0.708 0.751
YRTERE Spirulina 0Dy, 0.478 1.564 1.926 1.972 1.995 1.982
DW/(g/L) 0.222 0.998 1.143 1.430 1.460 1.467
DW/0D/(g/L) 0.464 0.638 0.593 0.725 0.732 0.740
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Fig.3 The relationships between biomass dry weight, cell density and optical density of microalga
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