Processing Dunaliella salina for

/%D—FOCTOW 9-cis-B-Carotene

Chiziezi Wosu, Patricia J Harvey, University of Greenwich, Faculty of Engineering Science, ME4 4TB

INTRODUCTION PROCESSING SCHEME

Dunaliella is one of the richest sources of natural 3-carotene and Spray-dried Extract with Separate all-trans BC Fractionate
produces the stereoisomers 9-cis--carotene and all-trans-[3- powder solvent by precipitation with HPLC

carotene in equal amounts depending on culture conditions.
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Enriched preparations of 9-cis 3-carotene with 5 times more 9-cis- than all-
trans-B-carotene were recovered after isolation of all-trans [3-carotene from
METHODS extracts (~7% w/w 9-cis B-carotene, ~1.5% w/w all-trans-f3-carotene)

Dry algal biomass was extracted with MTBE: MeOH (20:80) (laboratory- ~70% of 9-cis B-carotene was recovered after precipitation of all-trans-f-
scale) to yield a carotenoid-enriched extract. All-trans-B-carotene was carotene using either temperature-dependent or solvent precipitation
Isolated from the extract using a solvent-antisolvent method or cooling, techniques.

Analytical HPLC was performed using a YMC30 250 X 4.9mm |.D S- 5u Separation of all-trans B-carotene from carotenoid extracts improved the
HPLC column with DAD at 25C; Isocratic elution with 80% methanol: 20% likelihood of achieving a better 9-cis-B-carotene isolation using preparative
MTBE, Flow 1 mL/min. 450nm profile shown. Preparative HPLC was HPLC

performed using a C18 HPLC column with DAD at 25C,; Isocratic elution with
95% methanol: 5% acetone
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Fraction | % w/w 9-cis-f3-
number |carotene loaded |carotene

7/ 17.7 56.7
8 14.7 314
9 38.4 81.7
10 25.5 34.9
Fraction number 11 4.8 15.6

Analytical HPLC chromatogram of Carotenoid Extract
from dry Algal biomass
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Relatively pure preparations of 9-cis 3-carotene were recovered in selectec
fractions, containing 94% of total carotenoids identified; 82% w/w, dry weig
basis. UPC2 analysis indicated fatty acid contaminants. The ratio of 9cis: all-
trans [3-carotene increased to 90.8. However only 40% yield was achieved.
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CONCLUSIONS

Carotenoid isomers were well- resolved with analytical HPLC At industrial-scale, highly enriched preparations of 9-cis 3-carotene can be
achieved using a combination of solvent extraction, precipitation and
chromatography. However preparative HPLC remains limited by low yield,

Analysis of Preparative HPLC Chromatogram obtained for Carotenoid Extract

o long run times, poor resolution of 3-carotene isomers and loading capacity:
s e trans BC only 1.8g of sample can be loaded onto a ¥50mm preparative HPLC column.
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