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Extraction & Purification of §-carotene from Recombinant Escherichia coli. Jo, Ji Song, Do Quynh Anh
Nguyen, Jun-Ki Yun, Yu-Na Kim, You Geun Kim', Sung Bae Kim, Yang-Gon Seo, Byung-Hak Lee?,
Moon-Kook Kang®, and Chang-Joon Kim*. Department of Chemical & Biological Engineering and ERI,
Gyeongsang National University, Jinju 660-701, Korea, KB Cosmetics, Jinju, Korea, *Whiteview Clinic, Busan,
Korea, 3Nalsinplu5, Jinju, Korea — This paper aimed to develop a solvent extraction and purification process to
recover high-purified B-carotene from recombinant Escherichia coli. Cells harvested from the culture broth
were treated through numerous steps: dehydration, solvent extraction, crystal formation and separation. To
optimize the extracting condition, experiments were carried out to investigate the effect of cell disruption,
temperature, organic solvents, solvent-biomass ratio on the yield of f-carotene extracted from cells. The result
indicated that no significant differences of extraction yield were observed from cells with or without step of
cell disruption. Among different extracting solvents, the highest extraction yield of -carotene, 30.3 mg-f3-car-
otene/g-dry cells, was obtained with isobutyl acetate at solvent-biomass ratio 25 mL/g-dry cells at 50°C. Nota-
bly, in case of acetone, the extraction yield was quite low when using acetone itself, but increased almost up to
the highest value when combining this solvent and olive oil. The purity of -carotene crystals obtained from
crystallization and separation was 89%. The purity degree was further improved up to 98.5% by treating crude

crystals with additional ethanol washing.
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Fig. 1. The extraction of B-carotene from cells (control) or dis-
rupted cells. Extraction was performed on 0.3 g of dehydrated &
lyophilized cells with 6 mL of isobutyl acetate at 60°C. Cell dis-
ruption was prepared by direct sonication using the ultrasonic
probe.
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Fig. 2. The effect of amount of isobutyl acetate on extraction
yield of B-carotene. Extraction was performed on 0.4 g of dehy-
drated & lyophilized cells at 60°C.
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Fig. 3. The p-carotene extraction with three different solvents
at two different temperatures. Extraction was performed on 0.4 g
of dehydrated & lyophilized cells with 10 mL of each solvent.
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Fig. 4. Cells before or after treating with extracting solvent.
(1): control (before extraction), (2): 5 mL of IBA, (3): 10 mL of
IBA, (4): 20 mL of IBA, (5): 10 mL of acetone.
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Fig. 5. The extraction of $-carotene with different solvents and
solvent mixture. The f-carotene was extracted from 04 g of
dehydrated & lyophilized cells with 10 mL of solvents at 50°C.



100 4

80 4
60
40
20
0

Controi Ethanol washing Acetone washing

Purity (%)

p—carotene crystals

Fig. 6. Purity of B-carotene crystal washed with ethanol or ace-
tone.
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Fig. 7. The mass spectra of highly purified B-carotene.
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Table 1. UV-VIS spectrophotometric analysis of highly purified
p-carotene.

aliag;;figfls Aser/Assy Auss/Asag AusslAsza AussiAugs
Measure value 1.19£0.00 1.65+0.02 1.40+0.01 1.08+0.00
Acceptance level  >1 >1.45 1.3-1.6 1.05-1.25

Remark Pass Pass Pass Pass
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