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Extraction of B-carotene from Carrot by Supercritical Carbon Dioxide

Sangbin Lim and Mi-Kyung Jwa
Department of Food Science and Technology, Cheju National University, Cheju 690-756, Korea

Abstract

B-carotene was extracted from freeze-dried carrot by supercritical carbon dioxide (SC-CO;) and
mixtures of CO. doped with ethanol or methanol as a cosolvent at temperatures of 40 to 60C and
pressures of 138 to 276 bar. Solubility of B-carotene in SC-CO. increased with the increase of extraction
pressure and the decrease of extraction temperature. The highest solubility observed was 4.90 ug/g
CO, for B-carotene and 0.604 pg/g CO, for a-carotene at 40T and 276 bar. Addition of ethanol increased
the solubility being the largest increase of 82% using a mixture of CO, and 17.4% ethanol. SC-CO,
extraction can be used to selectively obtain natural carotenoids, free of solvent residuals, which can

be used as food additives.
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Fig. 1. Flow diagram of supercritical fluid extraction
system

(BPR: back pressure regulator, CV: check valve, EV:
extraction vessel, F: filter, FT: flow totalizer, HE: heat
exchanger, HPP: high pressure pump, MV: metering
valve, P: pressure gauge, R: rotameter, RD: rupture
disk, S: separator, T: temperature indicator, TK: carbon
dioxide tank)
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Table 1. Quantity of a, B-carotenes extracted from
freeze-dried carrot at various extraction temperatures
and pressures

Extraction condition Carotenoids extracted (ug)

(C/bar) o-carotene fB-carotene
Freeze-dried carrot 1892 14928
40/138 404 2507
40/207 625 4596
40/276 833 6753
50/138 333 1872
50/207 445 3254
50/276 556 4748
60/138 122 759
60/207 247 2002
60/276 326 2965
30 Temperature('C)
o w4
- 07 o o 50
8 PR
-l
3 30
-
g
T 201
£
>
=
10 1
0 T
100 200 300
Pressure(bar)

Fig. 2. Extraction yield of a-(blank) and B-(filled) ca-
rotenes from freeze-dried carrot as a function of extra-
ction pressure at various temperatures
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Fig. 3. Solubility of a-(blank) and B-(filled) carotenes
from freeze-dried carrot as a function of extraction pre-
ssure at various temperatures
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Table 2. Effect of type and flow rate of cosolvent on extractability of carotenoids from freeze-dried carrot

Extraction solvent

Carotenoids extracted

Enhancement factor (E)¥

Type Concentration %(vol/wt) a-carotene (ug) B-carotene (ug) a-carotene B-carotene
Freeze-dried carrot - 1493 15449 - -
CO: - 548 5411 1 1
CO,+Methanol 58 417 3283 0.76 0.60
CO; + Ethanol 5.8 591 5952 1.07 1.09
10.6 937 9192 1.70 170
174 974 9864 1.77 1.82

Extraction temperature and pressure=40C/276 bar
DWeight ratio of solute in CO; and cosolvent mixture
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