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Abstract
: Today, carotenoids draw attention because of their antioxidant and *Corresponding Author: Mahboobeh
antitumor properties and also usage as natural food colors. In this study, the Madani
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and its effect on the lipid profile of male mouse were investigated. Isfahan, Iran
: In this semi-experimental study, carotenoids were Tel: (+98) 9111758234
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extracted from R. mucilaginosa using the Davis method. Twenty four male mice mail: mmadani66@gmail.com

were randomly divided into four groups of six each. Two treatment groups received
16 and 32 mg/kg carotenoid peritoneally. One group received 400 mg/kg R.
mucilaginosa powder by gavage. Control group received 0.5 ml physiological serum
intraperitoneally. Blood samples were then collected and lipid profile was studied
for triglyceride, cholesterol, LDL and HDL. The results were analyzed by SPSS 21
and comparisons were conducted using one-way ANOVA and Kruskal-Wallis test.
: The lowest serum concentrations of triglyceride and VLDL were observed
in the group given 32 mg/kg carotenoid compared to the gavage and control groups.
Mean serum cholesterol and HDL concentrations in the groups were not
significantly different. The highest mean LDL concentration was observed in the
gavage group.
: According to the results of this study, R. muscilaginosa carotenoid
decreased serum concentrations of triglyceride, VLDL and cholesterol. Therefore, it
seems that the possibility of using it as a dietary supplement be helpful.
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Introduction

The genus Rhodoturola belongs to the fungus genus,
the  basidiomycota  branch, the  genus
Ordinomycetes, the order Sporidiols, and the family
Sporidiobulaceae. Rhododorola is a pigmented
yeast that produces red-orange mucoid colonies on
Saburo dextrose agar medium. Yeast inhibits the
wavelengths of light that cause cell death by forming
pigments. Carotenoids are a group of hydrocarbons
consisting of 8 isopronoid units and are
interconnected in such a way that the arrangement
of these units is reversed at the center of the
molecule. Carotenoids are derived from the
structure of a non-cyclic carotenoid called lycopene
with the chemical formula C40H56, which have
been formed by hydrogenation, oxidation, cycling,
or a combination of these processes to form various
forms of these compounds. Carotenoids are
terpenoid pigments with 40 carbon atoms and are
biosynthetically derived from two units of granil-
granyl transferase pyrophosphate, which are mainly
soluble in non-polar solvents. These natural
pigments are fat-soluble and are found in many
fruits, vegetables and microorganisms. Eating a
carotenoid-rich diet reduces the incidence of various
epidemiological diseases. The antioxidant activity
of carotenoids as well as biochemical properties
affecting their signaling pathways has been proven.
Cholesterol and triglycerides are the major fats in
plasma that are bound to circulating proteins called
lipoproteins. The main lipoproteins of chylomicrons
are VLDL, LDL, and HDL. VLDL carries in-body
triglycerides from the liver to peripheral areas such
as muscles. VLDL is converted to IDL after a while
and to LDL after 2 to 6 hours, with a half-life in the
blood of about 2 to 3 days. Therefore, the main
source is VLDL LDL. About 70% of LDL is
removed by the liver. A small amount of it, which is
very important, is removed by macrophages and
migrates to the walls of the arteries, causing the
formation of atherogenic plaques. Elevated blood
cholesterol can be due to increased production or
defective clearance of VLDL or increased
conversion of VLDL by the liver can be due to
obesity, diabetes, alcohol consumption, nephrotic
syndrome, or genetic factors. Blood triglyceride
levels also rise as blood LDL and cholesterol levels
rise. Defects in LDL uptake can be genetic.
Sometimes nutritional issues also play a role in this
increase in fat. An increase of 25 to 40 mg of
cholesterol above normal can increase the risk of
cardiovascular disease. The aim of the present study
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was to investigate the production of carotenoids by
the yeast Rhodoturola musilaginosa and its effect on
lipid profile in male mice.

Methodology

1-2. Preparation and extraction of pigments from the
yeast of Rhododorula musilaginosa the yeast
Rhodoturola mucilaginosa used in this study was
isolated and identified from the soil of Isfahan by
Mohammadi et al.
2-2. Cultivation of the yeast of Rhododorula
musilaginosa Rhododorola mucilaginosa was
cultured on Saburo dextrose agar and kept in an
incubator at 28-30 ° C for 48 hours. Then pure
culture was prepared from single yeast colonies.
2-3. Cultures of Rhododorula musilaginosa in Yeast
Malt Broth By sterile loop, Rhododorola
mucilaginosa single yeast colonies formed on
Saburo dextrose agar medium were removed, and
gently transferred to the Erlenmeyer wall containing
broth malt medium; And was placed in a shaker
incubator (shin-saeng, made in Iran) with a
temperature of 28-30 ° C and 130 rpm for 3-4 days.
After this time, due to pigment production, the color
of broth malt culture medium changed from yellow
to orange.
2-4. Washing and separation of pigment produced
by the yeast of Rhododorula musilaginosa

2 ml of a normal HCL was added to each of the
falcons containing the yeast and placed in a snake
pan at 70 ° C. Samples were vertexed every 15
minutes. Washing with physiological saline was
performed 3 times to remove excess acid. To this
falcon, acetone and methanol (ratio 1: 1) were added
and the falcons were placed on a rotator overnight;
then light petroleum ether was added dropwise to
the falcon containing methanol acetone, centrifuged
at 1459 rcf for 10 minutes. The top solution contains
carotenoids extracted in the orange petroleum phase,
the bottom solution contains acetone, methanol, and
the bottom phase contains fungi. The supernatant
containing the carotenoid was transferred to another
vial, washing with physiological saline was repeated
3 times, and the extracted carotenoid was placed
inside the spectrophotometer (SHIMADZU-UV-
2600) to read the adsorption.
2-5. Sampling
For the experiment, the animals were randomly
divided into 4 groups of 6: Control group: This
group was injected 0.5 ml of physiological serum
intraperitoneally. Treatment group 1: In this group,
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carotenoids at a rate of 16 mg / kg body weight were
injected intraperitoneally. Treatment group 2: In this
group, carotenoids at the rate of 32 mg / kg body
weight were injected intraperitoneally. Treatment
group 3: This group received 400 mg / kg of
Rhododorola mucilaginosa yeast by gavage. After
anesthesia, blood samples were taken from the mice
and poured into gelled vials and centrifuged at 1459
rcf for 10 minutes. The isolated serum was stored in
a freezer at -20 ° C for 48 hours. Then lipid profile
test (triglyceride, cholesterol, VLDL, HDL and
LDL) was performed on serum. To determine the
amount of lipid profile, BA400 auto-analysis
biochemistry device (Aria-Made in Iran) was used
by end point analysis method. In addition, the ethical
principles of working with laboratory animals were
fully considered.

2-6. Investigation of physical and chemical
properties of extracted carotenoids The pigment
produced in liquid form (before evaporation of
petroleum ether) was transferred to Pars Khorasgan
standard knowledge laboratory and six tests were
performed on moisture content, pH, volatiles, active
ash and purity percentage.

Result

1- Results of carotenoids extracted from the yeast
Rhodoturola musilaginosa

Results Carotenoid purity extracted from
Rhododorola musilaginosa yeast equal to 15.26 mg
percent, moisture content 23 mg percent, total ash
7.2 mg percent, volatiles 10.4 mg percent, number
Acid was 2.5 mg / g and pH was 6.1. (Figure 1).
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Figure 1. Extraction of extracted carotenoids at 600-300
wavelength by spectrophotometer (nm)

2- Results of determination of triglyceride level
from rat serum

Comparison of the mean triglyceride activity in
different groups showed that in the group receiving
32 mg / kg carotenoids by injection, the amount of
triglyceride was equal (66.4 9 9.7 d / L) in the
control group was equal (d /L 2/12. 118.8) and the
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gavage group is equal (d /L 29 + 9/910). Based on
the results, the amount of triglyceride in the group
receiving 32 mg / kg of carotenoids was
significantly lower than the control group and
gavage group (P <0.05) (Figure 2).

3- Determination of cholesterol in rat serum
Mean cholesterol in the injection group was 16
times (dg / L 49 49.8 d 6.3), in the injection group
was 32 times (d/ L 51.7 d 3.2) in the gavage group
was equal to (d /L) 65 30 30.7) and equal (61.2 11
11 /d /L) in the control group. Cross-Wallis test
was used to compare cholesterol levels between the
four groups, but there was no significant difference
between the groups. (Figure 2).

4- HDL levels in rat serum

HDL level was 16 times (36.1 5 5.17 d/ L) in the
injection group and equal to 53.4+ 16.1 d/ L in the
control group. Kruskal-Wallis test was used to
compare TG values between the four groups, but
there was no significant difference between the
groups. (Figure 2).

5- LDL levels in rat serum

The mean LDL level in gavage group was
equal (11.68.4.44d/L)and 16 mg/kg in injection
group (6.76 /0 0.42 d / L). Kruskal-Wallis test was
used to compare LDL values between the four
groups, but there was no significant difference
between the groups (P =0.121). (Figure 2).

6- The level of VLDL in rat serum

The mean VLDL activity in the injection group
was 32 times (13.28 95 1.95 d / L), in the control
group was 23.56 44 2.44 d / L, in the gavage group
was equal (8d/L)./5+18/22). Based on the above
results, VLDL level significantly decreased in the
group receiving 32 mg / kg of carotenoids (P
<0.05) (Figure 2).
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Figure 2. Comparison of mean serum
concentrations of VLDL, LDL, HDL, TG and
cholesterol in different groups of male mice
* = Significant difference compared to the control
at the level of 0.05
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Discussion

Based on the studies of this study, the amount of
VLDL in the 32 mg / kg group compared to the
control group showed a significant decrease (P
<0.05). Cholesterol, HDL and LDL (low density
lipoprotein) were also the factors studied in this
project, the amount of which was not significantly
different in the experimental groups compared to the
control group (Charts 3, 4 and 5). TG was another
profile in the study that showed a significant
decrease in the intraperitoneal injection group of 32
mg / kg (P <0.05) (Figure 2). In a study, Bandagi et
al. examined the effect of beta-carotene on
acetaminophen-induced liver damage in mice.
Concentration of beta-carotene (4 mg / kg) by
gavage decreased TG and LDL levels. In the present
study, the yeast carotenoid rhododorula
mucilaginosa reduced triglycerides and VLDL. In
another 2017 study, Garcia et al. examined the effect
of iron oxide magnetic nanoparticles on liver tissue
and related enzymes and the protective effects of
beta-carotene supplementation against this damage
in female mice. In this study, rats were randomly
divided into five groups: control group (I) who
received distilled water, nanoparticle injection group
at 50 mg / kg (group II), and nanoparticle injection
at 100 mg G / kg (Group III), injection of 6 mg / kg
of beta-carotene (Group IV) and injection of
nanoparticles at a rate of 50 mg / kg with beta-
carotene at a rate of 6 mg / kg (Group V) Were.
Enzyme levels of LDL, HDL, TG and cholesterol
increased significantly in groups II and III but
decreased in group V. The results of research by
Garcia et al. Show that beta-carotene supplement
inhibits  oxidative stress caused by silver
nanoparticles due to its antioxidant properties. In the
present study, the levels of TG and LDL in the
experimental groups also decreased in the injection
groups of 32 mg / kg and 16 mg / kg, which is due to
the decrease in carotenoid antioxidant properties, but
in the gavage group, LDL increased due to the action
of free radicals and oxidative stress due to the
receiving method. Oxidative stress is caused by an
imbalance between the production of free radicals
and reactive oxygen species on the one hand and the

548

antioxidant defense system on the other. In other
words, in aerobic biological systems, antioxidant
defense mechanisms are designed to counteract free
radicals and reactive oxygen species to neutralize or
minimize the harmful effects of these invasive
agents. Some components of this defense system,
such as superoxide dismutase, glutathione,
peroxidase, and catalase, as well as uric acid,
bilirubin, and thiol or alpha E molecules, are made
in vivo, but some others such as vitamins and beta-
carotene, tocopherol, and vitamin C should be
provided through the diet. In Lindo and Brandel
study, the effect of lycopene supplementation on
some liver enzymes in diabetic mice was
investigated. In this study, an increase in HDL was
observed. Therefore, the results of this study are not
consistent with the present study, which is probably
due to the type and dose of carotenoids used, because
the carotenoids in the present study are beta-carotene
(16 mg / kg) but the Lindo and Brendel lycopene
study (0.7 mg). - gram / kg), reducing the dose
affects its antioxidant effects and can act as a harmful
prooxidant instead of the beneficial effects of
antioxidants.

Conclusions

According to the results of this study, carotenoids
extracted from the yeast of Rhododorula
musilaginosa have an effective role in improving
the lipid profile of male mice. . Therefore, it is
possible to use this carotenoid as a dietary
supplement, although more research is needed to
investigate  the  resulting  hepatotoxicity.
Optimization of production and use of cheap
materials for economic justification should also be
considered.
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