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After that, these aliquots were autoclaved for 30 minutes at 121°C and 15 

psi. After autoclaving and cooling, the pH of each aliquot was maintained. 

 

Component  Amount (per liter) 
NaNO3 1.5 g 
MgSO4·7H2O 0.075 g 
K2HPO4 0.04 g 
Na2CO3 0.02 g 
CaCl2·2H2O 0.036 g 
Citric acid 0.006 g 
Ferric ammonium citrate 0.006 g 
EDTA (disodium salt) 0.001 g 
Trace metal mix 1.0 ml 
Distilled water 1.0 L 
Trace metals  
MnCl2·4H2O 1.81 g 
H3BO3 2.86 g 
NaMoO4·2H2O 0.39 g 
ZnSO4·7H2O 0.222 g 
CuSO4·5H2O 0.079 g 
Co(NO3)2·6H2O 49.4 mg 
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1. To prepare specific DCW calibration curve, all fresh and marine microalgae cultures were 

grown to the exponential phase. 

2. The 50 mL cell culture aliquotes of different optical density (OD) were prepared. 

3. The prepared samples were centrifuged at 5000g for 10 minutes to pellet the cells. 

4. After pelleting, cultures were washed twice through centrifugation using distilled water 

(DW) to remove the residual nutrients and further resuspended in DW to maintain 5 mL 

volume.  

5. These resuspended cultures were further transferred into different pre-wieghed alumunium 

foil cups (W1) and further dried in a hot air oven at 60 °C for 6 h. 

6. After drying, all the cups containing dried biomass were reweighed (W2) to obtain the final 

biomass weight by substracting W2 from W1. 

7. Finally, calibration curves were constructed by plotting the DCW against the 

corresponding OD values for individual samples.  

8. To prevent contamination, sterile conditions were maintained throughout the procedure 

and data was measured accurately. 
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 Chlorella pyrenoidosa (b) Chlorella 
minutissima (c) Chlorella protothecoides (d) Chlorella vulgaris (e) Dunaliella sp.  
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1.   

2. For each 1 mL of microalgae sample, 3.75 mL chloroform: methanol (2:1, v/v) was 

added and vortexed well.   

The table below shows proportions for different volume of sample: 

Sample 0.2 mL 0.5 mL 1 mL 1.5 mL 2 mL 3.5 mL 

1:2 CHCl3: MeOH 0.75 1.9 3.75 5.7 7.5 13.125 
CHCl3 0.25 0.625 1.25 1.875 2.5 4.375 
dH2O 0.25 0.625 1.25 1.875 2.5 4.375 
Total volume 1.45 3.65 7.25 10.95 14.5 25.375 

 
3. Further, 1.25 ml CHCl3 was added and vortexed well. 

4. Finally, 1.25 ml dH2O was added and vortexed well. 

5. The vortexed sample was centrifuged in table-top centrifuge at 1000 RPM for 10 min 

(room temperature) to provide two phase separation as aqueous top and organic bottom. 

6. Further, pasteur pipette is inserted through the upper phase with gentle positive pressure 

so that aqueous top does not get inserted into the pipette tip. When, pipette tip reached at 

the bottom of the tube, the bottom phase is carefully rejected through the pipette without 

disturbing interface or upper phase. Nearly, 90% of bottom phase was recovered through 

this process. 

7. The organic layer containing lipid and chloroform was collected and total volume was 

recorded (Vt). The known volume of organic layer was transferred to a clean pre-

weighed vial (W1).  

8. The sample was dried in hot air oven at 80 °C for 50 min. The final weight of the lipid 

containing dried vial was noted (W2).  
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9. The lipid content is expressed as a percentage of dried algal biomass and calculated 

according to below equation: 
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1. Following lipid extraction, the tube containing dried lipids (initially mixed with 

CHCl3 fraction) was added with 3 mL methanol containing 5%(v/v) H2SO4. 

2. Tubes were vortexed for 5 s. 

3. After that, samples were incubated in a water bath or block heater for 3 h at 70 °C. 

Further, samples were checked at every 30 min to prevent boiling and whether tubes 

were properly closed or not.  

4. Through chemical reaction, fatty acids were methylated to their respective FAMEs. 

5. Samples were cooled to room temperature and further, 3 ml MilliQ water and 3 ml n-

hexane was added. 

6. Sample was vortexed for 5 sec and mixed in a test tube rotator for 15 min. 

7. Sample was centrifuged at 1,200 × g for 5 s. 

8. The 2 ml of the top phase (hexane) was collected and pipette out in a glass tube. 

9. The collected hexane phase was washed with 2 ml MilliQ water. 

10. The hexane phase was revortexed for 5sec and further centrifuged at 1,200 × g for 5 

min. 

11. After this step, samples were stored at  20 °C under nitrogen gas atmosphere. 

12. Further, FAMEs quantification was conducted using gas chromatography  mass 

spectrophotometry (GC  MS). 
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Apparatus: Analytical weighing balance with accuracy of 0.0001 g, glassware, Uniphos COD 

digester, muffle furnace, culture tubes, Uniphos COD analyzer. 

Reagents: 

1. Reagent water: Distilled or deionized water, free of the analyte of interest. ASTM Type II 

or equivalent. 

2. Reagent A: Add 2.3 g K2Cr2O7, 20 mL conc. H2SO4 and 3.34 HgSO4 to 50 mL of reagent 

water, cool and dilute to 100 mL. 

3. Reagent B: Add 1 g Ag2SO4 to a 100 ml of conc.H2SO4, Stir until dissolved. 

4. Sampler wash solution: Add 250 mL of conc. H2SO4 to 250 mL of reagent water. 

5. Stock potassium hydrogen phthalate standard: Dissolve 0.425 g potassium hydrogen 

phthalate (K H P) in 400 mL of reagent water and dilute to 500 mL. 1 mL = 1 mg COD. 

 

1. To calibrate the analyser blank was placed at zero value. 

2. The 1000 m  KHP standard was placed and maintain the analyser to read 1000 m .  

Measurement: 

1. Initially, all culture tubes were washed with 20% H2SO4 and then caps were closed. 

2. Approximately 100 mg HgSO4 solution was transferred in a 16 ×75 mm tubes. 

3. Further, 1 mL of sample, standard or blank were pipetted out into 16 ×75 mm tubes. 

4. 0.6 mL of reagent A solution was added to the 16 ×75 mm tubes. 

5. After that, 1.4 mL of reagent B solution was transferred to the 16 ×75 mm tubes. 

6. Tubes were tightly capped and shaked to mix layer. 
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7. These tubes were placed into a Uniphos digester at 150 °C and heated for 2h. 

8. After removing out of digester, tubes were cooled. 

9. Standards, blanks and samples were further placed in a culture tube stand. 

10. The analyzer was calibrated with a known standard and all samples were measured. 

Interferences: 

The Cl  ion present in sample may be oxidized by K2Cr2O7 resulting positive interference. 

Therefore, HgSO4 is added to the tubes to nullify the Cl  ion interference.  The amount of 

HgSO4 is enough to suppress 10000 m  of Cl  ion.  

Safety: 

Caution must be taken to handle extremely hazardous materials. 
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Apparatus: Conduct iv ity met er with resolution 0.01 / 0.1mS, reciprocating shaker, 

deionized/distilled water. 

Calibration: 

 

Conductivity standard solution (KCl solution with 0.147dS m 1) was used to calibrate the 

conductivity meter for specified range of measurement. 

Measurement: 

1. Probe was rinsed with distilled or deionized water. 

2. The appropriate range of conductivity was selected, starting with highest range and then 

gradually down. The conductivity of the sample was noted. If the reading lies in the lower 

10% of the range, then switched to the next lower range. If the conductivity range exceeds 

beyond instrument range, sample is diluted. 

3. The probe is rinsed with distilled or deionized water and step 4 is repeated until finished.  
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