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Abstract

The extraction mechanism and extraction conditions of cellular lipid of freeze-dried cells of
Rhodotorula rubra YUFE 1526, which was reported as coenzyme @ producing microorganism,
were studied.

1. Methyl alcohol was the most appropriate solvent for cxtraction of cellular lipids and the
resulting total lipid was 19.17 weight %.

2. When 1 % (w/v) of freeze-dried cell was extracted by methyl alcohol, the extraction
yield was 90.49 % at 50°C for 2 hr.

3. The diffusivity varied with extraction temperaturc and the empirical cquation was derived
as follows : 2.2 €297 X 10~% smm?/min.

4. The diffusivity of cellular lipid of Rhodotorula rubra YUFE 1526 was 9.4 X10™% mm?/min.

5. The extraction model was well fitted on the extraction of cellular lipid.
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Table 1. Composition of culture medium of Rko-
dotorula rubra YUFE 1526
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Composition Contents, w/v %

Yeast extract 0.4

Malt extract, powder 0.5

Malt extract, 10° blg 100 m!

Tap water 900 m!

Glucose 0.4

pH 5.0
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Table 2. General composition of freeze-dried
cells of Rhodotorula rubra YUFE 1526

Composmon Contents wt /
Moisture 7.59
Crude protein 15.72
Crude lipid 13.47
Total sugar 40. 98
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Fig. 2. Diagram of batch extractor
1. Thermometer 2. Thermostat
3. Agitator 4. Extractor

5. Water bath 6. Solvent
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Table 3. Effect of extraction solvents on the
extraction of cellular lipid of Rhodo-
torule rubra YUFE 1526

Sollvents Extraction yield, wt 2
Acetone 8.1
Benzene 4.5
Ethyl alcohol 10.9
Ethyl ether 5.3
Hexane 4.0
Isooctane 3.5
Methyl alcohol 23.7

AMIOO ml of solvent/g of freeze-dried cells and a—t_

50°C for 120 min. Agitation speed is 200 rpm
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Fig. 3. Effect of temperature on the extraction
of cellular lipid of Rhodolorula rubra

YUFE 1526
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Table 4. Bulk concentrations to the extraction temperature and extraction time
Bulk concentratnons (CB) wt /
Ext. temp. (°C) - o e
20 30 40 ( 50 60
Ext. time (min)
5 0. 0073 0. 0083 0. 0091 0. 0099 0. 0098
10 0.0091 0.0110 0.0128 0.0144 0.0140
20 0.0132 0.0165 0.0195 0.0208 0.0140
40 0.0195 0.0231 0.0254 0.0279 0.0185
60 0.0227 0. 0264 0.0295 0.0314 0.0217
80 0. 0259 0. 0295 0. 0325 0.0345 0.0221
100 0.0282 0.0321 0. 0357 ! 0.0373 0.0241
120 0. 0306 0.0338 0.0368 | 0.0390 0.0252
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Table 5. Effect of extraction temperature on the
diffusivity ‘

Ext. temp. (°C)‘ 20 ’;30’ 40 ‘

0. 4190
2. 6375
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2 & 8 ¥
C :Lipid concentration throughout the phase,
w%.
C  :Uniform concentration of lipid in the cell,
w%.

Ca : Lipid concentration in the cell, w%.

Cao : Uniform concentration of lipid throughout the
cell, w%.

Cs : Lipid concentration in the bulk solution, w%.

Cgo : Uniform concentration of lipid throughout the
bulk solution, w%.

Cc :Cell concentration in the bulk solution, w/
v%.

Cr : Extraction yields, w%.

Cr : Remaining lipid in the cell, w2.

Cw :Uniform concentration of lipid throughout the

bulk solution at extraction time t, w9.

D : Diffusivity, mm?/min.

m  :Slope of straight line in the figure.

n :Non-zero root of tan n=3n/(3+an?).

r  :Optional distance in the cell, mm.

R :Radius of cell, 2.5258 %10 " mm.

t : Extraction time, min.

T : Extraction temperature, °C.

Vi Volume of solvent plus cell.

Wz : Amounts of lipid in the bulk solution, g.
Wo : Extractable total lipid in the cell, g.

—E€. . .
a 1—e, dimensionless.
£
€ : Void volume, dimensionless.
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