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Abstract

Rhodotorula glutinis was inoculated in the medium containing 0 (S,), 0.01 (S,), 0.1 (S,) and 1.0% (S,) Gano-
doma lucidum extract and incubated in a shaking incubator at 30°C for 8 days and the cell growth, sugarity,
lipid content, and fatty acid composition were measured to investigate the effects of G. lucidum extract on the
growth and biosynthesis of fatty acids by oleaginous yeast, Rhodotorula glutinis. After the 8 day incubation,
the cell growth of S,, S, and S’ increased 1.6, 1.7 and 2.1 times, respectively, than that of S,. Sugar con-
sumption of incubating medium was decreased but the crude lipid content in R. glutinis was increased with in-
crease of the amount of G. Lucidum extract. Myristic, palmitic, stearic, oleic and linoleic acids were identified
by GC as the major fatty acids in the crude lipid produced by R. glutinis and the content of unsaturated fatty
acids (38.6 mg/g) was greater than that of saturated fatty acids (22.3 mg/g). As the G. lucidum extract con-
centration increased, fatty acids contents were increased except myristic acid, and the most increase occurred
at the addition of 0.1% while they were considerably decreased in the case of the addition of 1.0% G. lu-

cidum extract.
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Table 1. Proximate composition of G. lucidum

Component Content (%)
Moisture 14.274+0.05

Ash 1.48+0.01

Crude protein 9.16+0.25
Crude lipid 1.38+0.30
Crude fiber 5534+ 0.40
Nitrogen free extract 18.3740.22
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Scheme 1. Preparation procedure of methyl ester of
fatty acids

Table 2. Operating conditions of gas chromatography
for analysis of fatty acids

Instrument Sigma 3B chromatograph
Detecter Flame Ionization Detector
Column 5% DEG
Chromosorb W-H (100~120 mesh)
Length: 6 feet
Outside diameter: 1/4 inch
Carrier gas & N;, 50 mL/min
Flow rate
Fuel gas & H,, 60 psi
Flow rate Air, 1.2 mL/min
Column temp. 165°C
Injection temp. 210°C
Detector temp. 230°C
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Fig. 1. pH changes of medium incubating R. glufinis.
The medium contained 0~1.00% of G. lucidum extract.
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Fig. 2. Changes of sugar consumption rate of the medi-
um containing G. lucidum extract (0~1.00%).
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Fig. 3. Growth curve of R. glutinis in the medium con-
taining 0~1.0% of Ganoderma lucidum extract.
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Table 3. Dry weight of the yeast cells incubated in the
medium containing 0~1.0% of G. lucidum extract

Conc. of G. lucidum extract Dry weight Production
(%) (mg/m/) (%)
0 4.84 100
0.01 7.26 150
0.10 8.05 166.3
1.00 10.65 220.0

Table 4. Effects of G. lucidum extract addition on the
crude lipid content (%) in R. glutinis

0 0.01 0.10 1.00

1st extraction (15 hr) 359 362 375 39.8
2nd extraction (15 hr) 4.1 53 6.2 6.4
Total crude lipids 40.0 415 437 46.7
Fat ratio” 0.67 0.71 0.78  0.88
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Table 5. Effects of G. lucidum extract addition on the fatty acids composition (mg/g) of crude lipid in R. glutinis

Conc. of G. lucidum - . . . N Saturated Unsaturated
extract (%) Myristic  Palmitic Stearic Oleic Linoleic fatty acid fatty acid

0 1.5 8.9 11.9 333 5.3 223 38.6

0.01 0.9 16.1 39.8 88.3 20.0 56.8 108.3

0.10 11.7 349 126.5 196.4 39.0 173.1 2354

1.00 35.8 15.4 33.7 57.6 11.9 84.9 69.5
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