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Abstract - In this study, we investigated inhibitory effect of red sweet pepper (Capsicum annuum L.) on triglyceride
biosynthesis in Rhodosporidium toruloides. There was no significant difference in the total lipid content of all the
experimental groups including 0.02, 0.1 and 0.5% (w/v) of red sweet pepper 70% ethanol extract treatment (RSPE).
However, the triglyceride content was significantly decreased in RSPE group campared to the control group. When the
formation of lipid droplet in the oleaginous yeast was examined, a small amount of fluorescence was observed compared to
the control as the concentration of RSPE increased. The number of cells and free fatty acid increased in a concentration-
dependent manner. These results suggest that RSPE has an anti-obesity effect.
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Fig. 1. Effect of different solvent extraction of red sweet pepper on total lipid content of R. foruloides. Control, R. toruloides incubated
in YPD broth without red sweet pepper extract; DL-methionine, R. toruloides incubated in YPD broth with 0.1% DL-methionine;
Hot Water, R. toruloides incubated in YPD broth with 0.1% of red sweet pepper hot water extract; 30% EtOH and 70% EtOH, R.
toruloides incubated in YPD broth with 0.1% of red sweet pepper 30% ethanol extract and red sweet pepper 70% ethanol extract,
respectively. a) Means not sharing a common letter are significantly different among groups (p < 0.05).
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Fig. 2. Effect of different solvent extraction of red sweet pepper on triglyceride content of R. foruloides. Control, R. toruloides
incubated in YPD broth without red sweet pepper extract; DL-methionine, R. foruloides incubated in YPD broth with 0.1%
DL-methionine; Hot Water, R. toruloides incubated in YPD broth with 0.1% of red sweet pepper hot water extract; 30% EtOH and
70% EtOH, R. toruloides incubated in YPD broth with 0.1% of red sweet pepper 30% ethanol extract and red sweet pepper 70%
ethanol extract, respectively. a-b) Means not sharing a common letter are significantly different among groups (p < 0.05).
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Table 1. Effect of different solvent extraction of red sweet
pepper on cell number of R. foruloides

Sample” Cell number (x10® cell/mL)
Control 2.07+0.25%
DL-methionine 2.31+0.13°
Hot Water 2.68+0.16*
30% EtOH 2.31+0.09°
70% EtOH 2.21+0.08°

“Control, R. toruloides incubated in YPD broth without
red sweet pepper extract; DL-methionine, R. toruloides
incubated in YPD broth with 0.1% DL-methionine; Hot
Water, R. toruloides incubated in YPD broth with 0.1%
of red sweet pepper hot water extract; 30% EtOH and
70% EtOH, R. toruloides incubated in YPD broth with
0.1% of red sweet pepper 30% ethanol extract and red
sweet pepper 70% ethanol extract, respectively. Means
not sharing a common letter are significantly different
among groups (p < 0.05).
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Fig. 3. Effect of 70% ethanol extraction of red sweet pepper on total lipid content of R. foruloides. Control, R. toruloides incubated
in YPD broth without red sweet pepper 70% ethanol extract; DL-methionine, R. toruloides incubated in YPD broth with 0.02%
DL-methionine; 0.02, 0.1 and 0.5% RSPE, R. toruloides incubated in YPD broth with 0.02, 0.1 and 0.5% red sweet pepper 70%
ethanol extract, respectively. a) Means not sharing a common letter are significantly different among groups (p < 0.05).
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Fig. 4. Effect of 70% ethanol extraction of red sweet pepper on triglyceride content of R. foruloides. Control, R. foruloides incubated
in YPD broth without red sweet pepper 70% ethanol extract; DL-methionine, R. foruloides incubated in YPD broth with 0.02%
DL-methionine; 0.02, 0.1 and 0.5% RSPE, R. toruloides incubated in YPD broth with 0.02, 0.1 and 0.5% red sweet pepper 70%
ethanol extract, respectively. a-c) Means not sharing a common letter are significantly different among groups (p < 0.05).
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Fig. 5. Effect of 70% ethanol extraction of red sweet pepper on lipid droplet of R. toruloides. A, R. toruloides in YPD broth without
red sweet pepper 70% ethanol extract; B, 0.02% of DL- methionine; C, 0.02% of red sweet pepper 70% ethanol extract; D, 0.1% of
red sweet pepper 70% ethanol extract; E, 0.5% of red sweet pepper 70% ethanol extract.

QI-II “HI l;l!ﬂ

III- \“

— e e . il

Fig. 6. Cell image of 70% ethanol extraction of red sweet pepper on R. toruloides. A, R. toruloides in YPD broth without red sweet
pepper 70% ethanol extract; B, 0.02% of DL-methionine; C, 0.02% of red sweet pepper 70% ethanol extract; D, 0.1% of red sweet
pepper 70% ethanol extract; E, 0.5% of red sweet pepper 70% ethanol extract.
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Table 2. Effect of 70% ethanol extraction of red sweet pepper
on cell number of R. toruloides

Sample” Cell number (x10® cell/mL)
Control 1.90+0.16%
DL-methionine 2.17+0.25%
0.02% RSPE 1.85+0.11°
0.1% RSPE 2.28+0.21°
0.5% RSPE 2.49+0.03°

“Control, R. toruloides incubated in YPD broth without
red sweet pepper 70% ethanol extract; DL-methionine, R.
toruloides incubated in YPD broth with 0.02% DIL-methionine;
0.02, 0.1 and 0.5% RSPE, R. toruloides incubated in YPD
broth with 0.02, 0.1 and 0.5% red sweet pepper 70% ethanol
extract, respectively. YMeans not sharing a common letter
are significantly different among groups (p < 0.05).

Table 3. Effect of 70% ethanol extraction of red sweet pepper
on acid value of R. foruloides

Sample” Acid value (mg/g)
Control 2.44+0.05%
DL-methionine 2.71+0.07°
0.02% RSPE 2.46+0.16°
0.1% RSPE 2.52+0.10
0.5% RSPE 2.98+0.14*

“Control, R. toruloides incubated in YPD broth without red

sweet pepper 70% ethanol extract; DL-methionine, R. foruloides
incubated in YPD broth with 0.02% DL-methionine; 0.02,
0.1 and 0.5% RSPE, R. foruloides incubated in YPD broth
with 0.02, 0.1 and 0.5% red sweet pepper 70% ethanol
extract, respectively. YMeans not sharing a common letter
are significantly different among groups (p < 0.05).

LolF o2 Zyl5kich Sx AR 5ol QlojA Mg2+ 7n2*
MR, O, G Sk 2 ulepelae] RS plA| e 44
Shzelsjol i olsh e /S th st slolkin,
2011; Li et al,, 2006; Tepi¢ et al., 2008), ZM 1} 2]7} 70%
oflers 22529 27} 57t Z7hto] T SAREY A%
= S7H7le Aoz AlmE,

P A S B S
A HAEO B 71 BLal|Elo] A E T Frayn et al, 1995), ZA

T2 E7}F70% e FEE0| S/ A AvkE dolE ]
Slsto] 4715 ZAstol shelsiolet, A4l kel 70m ol
= FEEY A7 5ol e A AAL SRS Table 33} 2
o}, i, TR, 0.02, 0.1 9 0,5% A A wfate)7} 70%
ol 22BE A7k R0 SelAAe] e 42
2.44+0.05, 2.71+0.07, 2.46+0.16, 2.52+0.10 E 2 98+
0.14 mg/g©.2 UrERTh oRATIZTE 0,02, 0.1 0.5% 24
shstelo 0% S F2ES W/ ABTS] e 2
Ahe ol vla) 21211, 1,3 9 2959] Z7HES el
omj AW a2z} 70% otk FEEY] M7t wkol wetE
wolExoR 2o, A4 nimet 10 o 758
o 7l AL Yl S8 el G
O 2 Hol Zgxo] FEM & A2 AHARS & 6l = o]

a1 7:'4 Rl A AR o] S A= AR FA4A
W oA Bk E1sh7] sl SR e RAre] A
TAES BASE 2 AR, Lee ef al (2006)-2 3T3-L1
AHA| 2ol Al mRA|E 550 X7t g teol] whe Al

FAAY Bge) HOH R Fastglon, SR L 3
2SR F7Itee B st
M Q

2 e AR R toruloidesE B-8-510] A upe|z}
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2T, SFAIT ZTE, 0,02, 0.1 9 0,5% A 5k322]7} 70% of gk
& FEES R AETY F
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