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Abstract: Assessment of growth and production of metabolites of interest from a given 

microalgae on a laboratory scale is crucial to evaluate its potential applicability on larger 

scales into the biotechnology sector. Our work within the H2020 NewTechAqua project 

focuses on fatty acid production for use of microalgae as aquafeed in the aquaculture 

industry.  

Growth studies of microalgae comprise the estimation of cell density over time, for which 

several methods have been described in the literature. While indirect methods are 

undoubtedly less time-consuming, their relevance needs to be evaluated case by case for 

the species and the experimental conditions used. 

Our study focused on the benthic diatom Nitzschia palea, a species of interest for 

biotechnology (Abdel-Hamid et al., 2013). Three native strains of N. palea from the 

Canaries were cultured for 26 days in triplicate flasks under the same culture conditions. 

Growth was monitored using cell counting as direct method, and optical density (OD) and 

basal fluorescence (Fo) as indirect methods. The three strains showed their maximum 

growth rates between days 4 and 7 (0.21 – 0.29 day-1), and entered the stationary phase at 

day 17. The relevance of OD and Fo was demonstrated during the exponential phase only 

(days 4 – 17), as they both positively correlated with cell density in a linear regression 

model (R2 > 0.89, n = 45). 

Preliminary results on the fatty acid (FA) composition indicated that the major FAs 

produced by N. palea were palmitic acid (18 – 41 %) and palmitoleic acid (12 – 25 %), in 

accordance with a previous study (Touliabah et al., 2020). As for the ω-3 FAs, DHA was 

poorly produced (≤ 3%), while EPA constituted a major FA for two of the strains (21% 

and 13%). 

This study showed that OD and Fo were suitable alternatives to cell counting for cell 

density estimation, at least during the exponential phase of growth, allowing faster 

execution of the daily laboratory work.  

More accurate studies on the fatty acid production should be developed in the future to 

have a more comprehensive view of the biotechnological value of these strains. 
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