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Abstract : Brown rice oil contains palmitic acid, linolenic acid, linoleic acid, oleic acid, stearic acid, tocopherol, squalene, etc. The oil includ-
ing essential fatty acids was extracted from the domestic brown rice bran using supercritical carbon dioxide(SCC) process, and the extracts
were analyzed with GC-MSD. The extraction amount of brown rice oil was dependent upon the operating pressure and temperature, and
the fatty acid composition of oil was varied with the reduced density(py) of the SCC. About 70~80% of brown rice oil was extracted in
4 hours. Especially, squalene which was not found in solvent extract phase was identified in supercritical fluid extraction phase only.
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. Reduced extracted amount of oil as a function of con-
tacting time in extractor at 50T.
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Fig. 5. Reduced extracted amount of oil as a function of con-
tacting time in extractor at 70°C.

Table 1. Maximum Amounts for 5 Hours and External Mass
Transfer Coefficients

Temp. Pressure. Max.  Ca (gfem’) kyemjs) Dyfems) Re
(C) (si) Amouni(® x10°  x10°  x10°

40 3000 11306 0761 132 4137 27745 1149 83372
4000 1.1694  9.76 1.54 2971 258.68 17.16 127.686
5000 1.6639 106 164 2062 24370 2623 187.653
6000  1.6093 1.44 1.04 1267 23154 4493 188306

50 3000 12797 0807 142 5893 29755 752 67.364
4000  1.9827 1.16 1.81 4140 27607 1153 113157
5000 2.2149 1.44 192 3089 259.43 1645 152959
6000  2.7147 1.69 213 2200 246.02 2435 229777

70 3000 1.0825 0732 129 9714 33256 406 44.000
4000  1.9212 1.19 178 7.57 308.83 594 71.992
5000 23740 147 199 5466 289.06 831 97.678
6000 28593  L77 219 3930 27255 1226 142554
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Fig. 6. Correlation for combined natural and forced convection
in the brown rice bran bed-supercritical CO» system.
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Fig. 7. GC chromatogram of solvent extracted phase and SFE
phase at 50 C, 3000 psi.

Table 2. The Partition Coefficient of the Fatty Acids in the
Extracted Oil Phase

Reduced density

1.80 1.90 1.98 2.04/1.68 1.81 1.91 1.97|1.42 1.62 1.75 1.83
of SCC

No. of C-atoms
16:0 0.45 0.40 0.56 0.56|0.51 0.52 0.46 0.59/0.61 0.63 0.54 0.60
182 0.84 1.10 1.40 1.41|0.78 0.83 1.20 1.36/0.65 0.91 1.14 1.17
181 2.07 1.76 0.98 0.97|2.10 2.01 1.53 1.07/2.12 1.68 1.45 1.31
30:0° - - - -|- - - -|1- - - -

* Because that was not existed in solvent extraction phase, the
partition coefficient of C30:0 was not defined.
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Fig. 8. Comparison of the fatty acid composition of SFE phase
to solvent extraction phase at 40°C.

("7 : Solvent Extraction WZZ : Supercritical Fluid Extraction
60

50 4 fL Pl o . poLE

40

30

50

40

30

20 .

Fig. 9. Comparison of the fatty acid composition of SFE phase
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A,  specific mass transfer area, [cm’/cm'’]

C.. :initial saturated concentration, [g/cm’]

4C,, - concentration difference of oil between the initial
saturated and extracted in the brown rice bran
bed, [g/em’]

D, . molecular diffusivity, [cm”/sec]

d, : particle diameter of brown rice bran, [cml

ok
ol
2
lo,
b
Ho
ol
Y

uhate] 20 dnlfo F&F 865
K : partition coefficient, [-]
ky : external mass transfer coefficient, [cm/sec]
M, average molecular wieght, [g/gmoll
m(f) : solute extraction rate at time t, [g/sec]
Re : Reynolds number, [-]
Sc : Schmidt number, [-]
SCCM : standard cubic cm per min., [cm®/min]
Sh . Sherwood number, [-]
u : superficial velocity, [cm/sec]
vV, . total effect volume of brown rice bran bed, [em’]
w; . fatty acid mass fraction of the i~component, [-]

Greek Letters

P : viscosity, [g/cmrsec]

P  density, [g/cm’)

@ . void volume fraction, [—]
Subscripts

I3 . reduced

Superscripts
SF . supercritical fluid phase
S . parent liquid phase
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