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Abstract 

There is numerous direct and indirect methods used to determine progressive growth in microalgae cultivation. Direct 

methods are algal biomass, packed cell volume, cell counts and detecting pigment contents. Indirect methods are primary 

productivity and changes in chemistry of the aqueous environment used to express algal growth quantitatively. The main 

objective of this study is to develop a new method for estimating growth rate and reviewing the existing procedure. The 

experimental results show that the proposed method is time saving and produce more accurate results than the existing dry 

weight methods. 
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Introduction 

Generally, the growth of microalgae is characterized 

by five stages. Monitoring the growth is very essential for 

maintaining healthy culture and avoiding organic 

sedimentation. Algae would grow optimally when the 

nutrients and light source are sufficient. It is an average of 

0.07 densities increasing day by day and would reach 0.8 

OD on stationary phase. The algae will dead after the 

stationary phase and the debris will accumulate in ponds. 

This will make an issue of low productivity, low quality 

and bad odor during the process. We have to filter the algal 

debris when it is reaching 3rd phase or 0.8 OD.    

Fig. 1. Different algal cycle 

Materials and Methods 

Microscopy 

Daily microscopic estimation of the algae will give 

the exact culture conditions of the algae whether the algae 

are in a healthy state or not.  It also helps for identifying the 

contamination if any. This method is practically difficult to 

measure the growth of the algae.   

Dry weight  

Procedure to calculate the dry weight is,   

Step 1: Take a known sample of wet mass in dish.   

Step 2: Note the weight of the sample and sample with 

dish.  

Step 3: The sample was kept in oven for 4 hrs at 105C. 

Step 4: After 4 hrs, cool the dish in desiccators and weight 

of the dish was noticed.   

 The formula to calculate the percentage of dry weight 

is,  

 
sample  theofweight 

(dried) sample  theof Weight 
 X 100 
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Pigment estimation 

Procedure to estimate the pigment, 

Step 1: About 10 ml of sample is taken 

Step 2: It is centrifuged at 5000 rpm for 5 min 

Step 3: Supernatant was discarded and wash twice with 

distilled water.   

Step 4: The pellet is mixed with 10 ml of 90% acetone and 

again it is centrifuged. 

Step 5: The procedures from step 1 to step 4 are repeated 

until the pellet become colorless.  

Step 6: The samples were measured at 663 nm by using 

90% acetone as blank.  

Step 7: The amount of chlorophyll is derived by using the 

following formula 

sample

acetone of  volumeX 12.63 X 663at  absorbance

 Materials and Methods 

Optical Density Measurement 

Growth estimation by optical density measurement 

is the easiest method. Optical density is generally 

determined in a spectrophotometer. This variation in peak 

wave length absorption is allowed to the relative proportion 

of the various pigments in algae. Optical density may be 

given the quantity of dry algae present in growth medium.  

In continuous culture system OD measurement is the only 

practical way of estimating the rate of algal growth, this is 

very simple and takes only very few minutes. For making 

standard graph the samples were diluted in different 

dilutions and the absorbance was measured. The same 

diluted known qty was kept in hot air over for dry wt 

measurement. We have correlated both results and 

measured growth of algal medium. 

 

 

Standard curve 

The given sample diluted with different dilution and 

OD was measured at 540 nm. We used Spirulina sp for this 

experiment and the results were recorded from average of 

many trials. The sample was taken from the pond and 

centrifuged at 3500 rpm. The residues were washed with 

fresh water to remove excess chemicals and other 

impurities and centrifuged at 3500 rpm. Residue (wet mass) 

used for an experiment. Dilution for standard curve was 

made by dissolving wet mass in the following 

concentrations 1, 2, 3, 4, 5 mg/ml and a blank was also 

maintained. A graph was plotted between optical density 

and dilution for standard curve. X axis stands for mg/ml 

and Y axis stands for optical density.  For example, a pond 

sample is taken for this experiment and OD is measured at 

540 nm with water as blank.  It can be calculated the total 

solid content of the sample from graph. 

Table 1. OD Value Vs mg/ml 

Standard mg/ml Optical density 

1 0.20 

2 0.31 

3 0.48 

4 0.68 

5 0.77 

Blank (water) Zero 

Conclusion 

The OD (Optical Density) method has several 

advantages, one of them being that this method is involving 

less technique and time. The proposed method will 

minimize the time and manpower. It gives more accuracy 

than existing method hence personnel error is minimized. 

The calibration of instrument is easier than the existing 

methods. The method reported for the estimation of growth 

has the   advantages of  simplicity, sensitivity, accuracy and  
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is associated with higher sensitivity and precision. 

References 

Christine Butterwick (1982). A comparision of eight 

methodsfor estimating the biomass and growth of 

planktonic algae. Br. Phycol. J  17: 69-79. 

Shekhawat DS, Ashish Bhatnagar, Monica B, Juhi P 

(2012). Potential of Treated Dairy Waste Water for 

the Cultivation of Algae and Waste Water Treatment 

by Algae 2: 101-104. 

Lúcia Helena, Ribeiro Rodrigues (2011). Algal density 

assessed by spectrophotometry: A calibration curve 

for the unicellular algae, Pseudokirchneriella 

subcapitata. Journal of Environmental Chemistry 

and Ecotoxicology 3(8): 225-228. 

Lund JWG (1958). The  Inverted  Microscope  Method of 

Estimating  Algal  Numbers  and  the Statistical  

Basis  of Estimations by  Counting, Freshwater  

Biological  Association,  The  Ferry  House,  

Ambleside Westmorland,  England. 

Jonna M Kain (1958). Studies on growth of marine 

phytoplankton. J. Mar. Biol 37: 397-413 

Subhasha Nigam (2011). Effect of Nitrogen on Growth and 

Lipid Content of Chlorella pyrenoidosa, American 

Journal of Biochemistry and Biotechnology 7 (3): 

124-129. 

Sükran DERE (1998). Spectrophotometric determination of 

Chlorophyll a, b and total carotenoid contents of 

Some Algae Species Using Different Solvents. Tr. J. 

of Botany 22: 13-17. 

Thi Phuong, Thuy Pham, Algal Biosensor-Based 

Measurement System for Rapid Toxicity Detection, 

Chonbuk National University, Republic of Korea. 

Advances in Measurement Systems. 

Yosef J, Ismaeel Al-Shahrii (2008). Estimation of growth 

rate, biosilica, protein and lipid content in locally 

isolated Fragellaria vaucheria, J. Edu. Sci 21. 


