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Abstract - Rhodosporidium toruloides has been known as an in vitro model of fat metabolism. The purpose of this study is
to identify the triglyceride inhibitory effects of hot water extracts from beetroot using R. foruloides. The triglyceride content
of oleaginous yeast cultured from YPD culture medium were regulated by treatment of beet root hot water and ethanol
extract, respectively. In addition, the number of cells in the oleaginous yeast was 10.48, 8.46, 12.40, 12.80 and 8.24x 10°
cell/mL. The treatment of hot water extract of beet root increased total lipid content of oleaginous yeast in dose dependently.
Moreover, the triglyceride content of oleaginous yeast was decreased by hot water extract of beet root extract, respectively.
The fat droplet in the oleaginous yeast decreased according to the concentration of hot water extracts from beetroot. The
ratio of increase in the number of cells in the oleaginous yeast were increased dose-dependently by treatment of hot water
extract from beetroot compared with control group. The free fatty acid and total carotenoid contents were increased
concentration-dependently by treatment of hot water extracts from beetroot. These study results indicate that hot water

extracts from beetroot has a triglyceride inhibitory effects.
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Fig. 1. Triglyceride content of R. foruloides according to beetroot
different solvent extract treatment. Control, R. foruloides incu-
bated in YPD medium without beetroot extract; Methionine, R.
toruloides incubated in YPD medium with 0.0001% methi-
onine; D.W., R. toruloides incubated in YPD medium with
0.1% of beetroot hot water extract; 30% EtOH and 60% EtOH.
R. toruloides incubated in YPD medium with 0.1% of beetroot
30% ethanol extract and beetroot 60% ethanol extract, respec-
tively. a-b) Means not sharing a common letter are significantly
different among groups (p <0.05).
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Table 1. Cell number of R. foruloides according to beetroot
different solvent extract treatment

Sample” Cell number (x10° cell/mL)
Control 10.48+0.44°
Methionine 8.46+0.65°
D.W. 12.40+0.94°
30% EtOH 12.80-+1.32°
60% EtOH 8.24+0.97°

“Control, R. toruloides incubated in YPD medium without
beetroot extract; Methionine, R. toruloides incubated in
YPD medium with 0.0001% methionine; D.W., R toruloides
incubated in YPD medium with 0.1% of beetroot hot
water extract; 30% EtOH and 60% EtOH, R. toruloides
incubated in YPD medium with 0.1% of beetroot 30%
ethanol extract and beetroot 60% ethanol extract, respec-
tively. a-c) Means not sharing a common letter are sig-
nificantly different among groups (p <0.05).
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Fig. 2. Total lipid content of R. toruloides according to beetroot
hot water extract treatment. Control, R. toruloides incubated
in YPD medium without beetroot hot water extract;
Methionine, R. toruloides incubated in YPD medium with
0.02% methionine; 0.02%, 0.1% and 0.5% Beet, R. toruloides
incubated in YPD medium with 0.02%, 0.1% and 0.5%
beetroot hot water extract, respectively. a-c) Means not
sharing a common letter are significantly different among
groups (p <0.05).
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Fig. 3. Triglyceride content of R. foruloides according to
beetroot hot water extract treatment. Control, R. toruloides
incubated in YPD medium without beetroot hot water extract;
Methionine, R. foruloides incubated in YPD medium with
0.02% methionine; 0.02%, 0.1% and 0.5% Beet, R. toruloides
incubated in YPD medium with 0.02%, 0.1% and 0.5%
beetroot hot water extract, respectively. a-b) Means not
sharing a common letter are significantly different among
groups (p <0.05).
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Fig. 4. Nile Red fluorescence test of R. foruloides according to beetroot hot water extract treatment. A, R. foruloides in YPD medium
without beetroot hot water extract; B, 0.02% of methionine; C, 0.02% of beetroot hot water extract; D, 0.1% of beetroot hot water

extract; E, 0.5% of beetroot hot water extract.
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Fig. 5. Cell image of R toruloides according to beetroot hot water extract treatment. A, R. toruloides in YPD medium without
beetroot hot water extract; B, 0.02% of methionine; C, 0.02% of beetroot hot water extract; D, 0.1% of beetroot hot water extract; E,

0.5% of beetroot hot water extract.
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Table 2. Cell number of R. toruloides according to beetroot hot
water extract treatment

Sample” Cell number (x10° cell/mL)
Control 6.69+0.37°
Methionine 6.41+0.77°
0.02% Beet 8.12+1.07°
0.1% Beet 12.2442.13
0.5% Beet 13.62+0.96"

ZControl, R. toruloides incubated in YPD medium without
beetroot hot water extract; Methionine, R. foruloides incu-
bated in YPD medium with 0.02% methionine; 0.02%,
0.1% and 0.5% Beet, R. toruloides incubated in YPD
medium with 0.02%, 0.1% and 0.5% beetroot hot water
extract, respectively. a-b) Means not sharing a common
letter are significantly different among groups (p <0.05).
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Table 3. Acid value of of R. toruloides according to beetroot
hot water extract treatment

Sample” Acid value (%)
Control 1.9440.69"
Methionine 2.11+0.01*
0.02% Beet 1.87+0.78"
0.1% Beet 1.89+0.41°
0.5% Beet 2.37+0.40*

“Control, R. toruloides incubated in YPD medium without
beetroot extract; Methionine, R. toruloides incubated in YPD
medium with 0.02% methionine; 0.02%, 0.1% and 0.5%
Beet, R. toruloides incubated in YPD medium with 0.02%,
0.1% and 0.5% beetroot hot water extract, respectively.
a-b) Means not sharing a common letter are significantly
different among groups (p <0.05).
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Fig. 6. Total carotenoid content of R. toruloides according to
beetroot hot water extract treatment.

Control, R. toruloides incubated in YPD medium without
beetroot hot water extract; Methionine, R. toruloides incubated
in YPD medium with 0.02% methionine; 0.02%, 0.1% and
0.5% Beet, R. foruloides incubated in YPD medium with
0.02%, 0.1% and 0.5% beetroot hot water extract, respectively.
a-b) Means not sharing a common letter are significantly
different among groups (p < 0.05).
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