
 Study-report             Sun Chlorella Lab:  http://lab-sunchlorella.com/ 
  

[Scientific information] Sun Chlorella Corporation R&D Department 

 

Exploration of active ingredients that contribute to health function of 
Chlorella 

Presented at the 2016 Annual Conference of the Japan Society for 

Bioscience, Biotechnology and Agrochemistry 
 

 

[Objectives] 

Various kinds of water-soluble ingredients such as proteins are contained in Chlorella, and 

activities of the immunostimulation and the lipid metabolism improvement are considered to be 

derived from these ingredients.  However, the concrete active ingredients and the mechanism of 

action still remain unclear.  The present study was conducted to explore active ingredients related 

to activities of the immunostimulation or the lipid metabolism improvement in the water-soluble 

ingredients from Chlorella using an assay with cells. 

 

[Methods] 

Water-soluble ingredients of Chlorella were fractionated in 6 fractions (Fig.1) based on the 

molecular weight, and activities of the immunostimulation and the lipid metabolism improvement 

were evaluated for each fraction. 

The murine macrophage-like cell line RAW264 was used for the Nitric Oxide (NO) induction assay 

(immunostimulation activity), and the murine preadipocyte 3T3-L1 cells were used for the fat 

accumulation inhibitory test (lipid metabolism improvement activity). 

 

[Results] 

[NO induction assay] 

The NO induction activity (immunostimulation activity) was confirmed in the fraction with molecular 

weights of 100,000 to 300,000 (sample 3) and the fraction with molecular weights of 3,000 to 

10,000 (sample 5) (Fig.2). 

[Fat accumulation inhibitory test] 

The fat accumulation inhibitory activity (lipid metabolism improvement activity) was confirmed in hot 

water extracts of Chlorella (sample 2), the fraction with molecular weights of 10,000 to 100,000 

(sample 4), and the fraction with molecular weights of 3,000 to 10,000 (sample 5) (Fig.3). 

 

Based on the above results, ingredients in the fraction with molecular weights of 3,000 to 10,000 

(sample 5) was suggested to be involved with the immunostimulation activity and the lipid 

metabolism improvement activity. 

We will further explore the active ingredient by narrowing the fractions and evaluate the mechanism 

of action with changes in gene expression by a microarray analysis. 
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Fig.1. Fractionation of active ingredients of Chlorella 

Sample 1  
Water-soluble 

ingredients of Chlorella 

Fractionation by an ultrafilter 
Sample 2 Hot water extracts of Chlorella 

Centrifugation (4ºC, 15,000 g, 90 min) 

Filtration (φ0.45 μm) 

Ultrafilter (Millipore Corporation) 

Classified into 4 fractions by 
an ultrafilter 

Sample 3 
Molecular weights 
100 to 300 KDa 

Sample 4 
Molecular weights 

10 to 100 KDa 

Sample 5 
Molecular weights 

3 to 10 KDa 

Sample 6 
Molecular weight 

≤3 KDa 

Fig. 2. The NO induction assay (immunostimulation activity) 
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Sample 1 Sample 2 Sample 3 

Sample 4 Sample 5 Sample 6 

Variable 

Sample concentration (μg/mL) 

Sample concentration (μg/mL) 

Sample concentration (μg/mL) 

Sample concentration (μg/mL) 

Sample concentration (μg/mL) 

Sample concentration (μg/mL) 

A little 
lower 
activity 

A little lower 
activity 

Higher activity 

Higher activity 

Lower activity 

Fig. 3. The fat accumulation inhibitory test (lipid metabolism improvement activity)  
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