
 1 

클로렐라 루테인의 산업화 연구 1 

판철호 2 

기능성천연물센터 3 

한국과학기술연구원 강릉분원 4 

 5 

Recently, the needs for the pharmaceuticals preventing eye disease are growing because of 6 

worldwide growing elderly population, ozone depletion caused by environmental pollution, 7 

and the frequent use of electronic equipments which continued to stress for the eye. It was 8 

reported that cataract and age-related macular degeneration, two typical eye diseases, were 9 

caused by a reduction of xanthophyll (lutein and zeaxanthin). As the content of xanthophyll 10 

present in the macula was decreased with aging, many people must intake lutein or 11 

zeaxanthin as food for the health of eye. According to these demand, lutein market as 12 

pharmaceuticals is growing significantly. 13 

Chlorella is a rich source of lutein and there are many reports related in the extraction of 14 

lutein from chlorella. Though chlorella has abundant lutein, it is considered that the 15 

extraction efficiency of lutein and their bioavailability is very low due to the thick cell wall of 16 

chlorella. In this reason, physical processing improving the lutein bioaccessibility from 17 

chlorella is important for industrialization. Therefore, this research aims to develop functional 18 

food suppressing macular degeneration through developing technology which enables to 19 

increase the lutein bioavailability from chlorella containing high levels of lutein. 20 

Physical processing using pulsed electric field generator, high hydrostatic pressure, and 21 

microfluidizer was carried out to overcome the limitation of chlorella in nutrition absorption 22 

and to increase lutein bioavailability of chlorella. Microfluidization was most effective 23 

technique among three processing technology. In order to evaluate the effect of physical 24 

processing on the lutein bioavailability of chlorella, in vitro digestion system was established 25 

and applied to the microfluidized chlorella. The lutein micelles that are known to actually 26 

available to human body were more efficiently formed comparing with no treatment group. 27 

The result of Caco-2 cell transmembrane analysis shows that the celluar transport of lutein 28 

was approximately three times greater from microfluidized chlorella rather than untreated 29 

chlorella. Also, in vivo rat model was performed to assess the reliability of in vitro digestion 30 

system developed from this study. The level of lutein in the plasma, liver, and eye from rats 31 

administrated the microfluidized chlorella has the concentration-dependent manner, while no 32 

organs from rats injected general chlorella were analyzed to increase the lutein significantly. 33 

Through our research, the application of physical processing on the chlorella was effectively 34 

increased the lutein bioavailability from chlorella and we developed the novel functional food 35 

containing the high level of lutein. 36 




