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Abstract—A fundamental study has been carried out to develop the extraction process for concentration
17-18 wt% tocopherols from soybean sludge using supercritical carbon dioxide. In this regard, the equilibrium
solubility and continuous extraction experiments for the system sterol-removed soybean sludge and supercri-
tical carbon dioxide were performed over the temperature and pressure ranges of 45-70C and 200-400 bar,
respectively. Tocopherol concentration in the extract was the lowest at 250 bar for all temperatures studied
and the cross-over point was appeared in the vicinity of 300 bar. On the basis of these results, it was confirmed
that a general countercurrent extraction method can be properly used for the concentration of tocopherols
from sterol-removed soybean sludge.
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Fig. 1. Schematic diagram of the experimental supercritical fluid extraction system used in this study.
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Table 1. Experimental solubility data of sterol-removed
soybean sludge in supercritical CO,

o Density Oil solubility
(e P(bar) (g/cm?®) (wt fraction)
45 200 0.8131 0.0188
250 0.8577 0.0287
300 0.8909 0.0384
400 0.9404 0.0511
55 200 0.7550 0.0154
250 0.8112 0.0272
300 0.8508 0.0386
400 0.9240 0.0610
70 200 0.6599 0.0095
250 0.6734 0.0218
300 0.7885 0.0361
400 0.8574 0.0720
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Fig. 2. Solubilities of sterol-removed soybean sludge in
supercritical carbon dioxide as a function of pres-
sure. O :45C, 2 :55C, =:70C
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Fig. 3. Solubilities of sterol-removed soybean sludge in
supercritical carbon dioxide as a function of den-
sity. 0:45C, & :55C, 0:70C
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Fig. 4. Tocopherol concentration(wt fraction) in the ex-
tract at 45C. ©: 200 bar, v : 250 bar, 2 : 300 bar,
O : 400 bar
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. 5. Tocopherol concentration(wt fraction) in the ex-
tract at 55C. ©:200bar, v : 250 bar, & : 300 bar,
0 : 400 bar
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Fig. 6. Tocopherol concentration(wt fraction) in the ex-
tract at 70C. O: 200 bar, v : 250 bar, » : 300 bar,
O : 400 bar
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