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Abstract—Obijectives: Monascus purpureus (M. purpureus)
is the predominant mold of the red yeast rice. Red yeast rice is
the product of rice fermentation by M. purpureus through solid
fermentation system. The red yeast rice has long been consumed
as flavoring, food coloring and traditional medicines for various
diseases, one of which is to treat hypercholesterolemia, as they
contain nutritious bioactive materials which are terpenoid
compounds whereas mevinolin or monakolin K is the most
dominant. Therefore, researches had been conducted to
determine Monakolin K levels of several M. purpureus isolates,
among others are isolates of LIPI F01, F147 LIPI, IPB-A, IPB-
B and ITB, as the product of solid fermentation using IR 64
white rice as a substrate. The measurement of Monakolin K
levels was done by extracting the sample using 80% methanol on
the fermentation at 14th day, followed by examining the
Monakolin K levels using HPLC (High Performance Liquid
Chromatography) with UV detector at /. 238 nm using motion
phase of acetonitrile: phosphoric acid 0, 2% (1: 1). The research
results showed that the highest Monakolin K levels was
produced by IPB-A isolates with the level was as high as 15.0517
ppm, while the lowest Monakolin K level was generated by LIPI
F147 isolates, with the level was as low as 1.4264 ppm.
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I. INTRODUCTION

High blood cholesterol is one of directly risky factors
that causes heart disease. Heart disease is the first-rank of
cause of death-disease, either in developed countries or
developing countries. Heber (1999) says that the Monascus
purpureus (M. purpureus) on red yeast rice produces
compounds that inhibit the synthesis of cholesterol [1,2].

The red yeast rice is a product of rice fermentation by
M. purpureus through solid fermentation system which
appears the red color. The process of red yeast rice
fermentation produces some secondary metabolites,
including pigments, antibacterial agents (monascidin A)
and hypercholesterolemic agent (monakolin K or also
known as Lovastatin) [3,4].

The red yeast rice has long been consumed as
flavoring, food coloring and traditional medicines for
various diseases, which one of them is to treat

hypercholesterolemia. Hypercholesterolemia is a condition
in which blood cholesterol levels exceed the normal limits.
So far as the science progresses today, the red yeast rice is
widely used for many medical purposes, because
monakolin K has the content that can lower the blood
cholesterol  levels. Kasim research showed that
administration of the red yeast rice containing monakolin K
to hypercholesterolemic patients may reduce the blood
cholesterol level up to 49.28% [5,6].

Monakolin K can be wused as an anti-
hypercholesterolemia because the compound inhibits the
liver’s cholesterol synthesis by inhibiting the activity of
HMG-CoA (3-hydroxy-3 methylglutaryl coenzyme A)
reductase; the determinants enzyme of cholesterol
biosynthesis. Monakolin K is included into the statin
compounds, the compounds that have roles as competitive
inhibitors of the HMG-CoA reductase which help reducing
the blood cholesterol levels [7}.

In the process of red yeast rice production, M.
Purpureus breeding is influenced by several factors, which
include pH, temperature, light, medium components, as
well as its mold isolate itself. M. Purpureus is a red mold
that can be cultured on a substrate containing starch such as
rice. Different varieties of rice can be used as medium to
breed M. purpureus compounds that contain high amylose
that is good for breeding the mold and its monakolin K
content. Rice also contains vitamin B1, phosphorus,
potassium, amino acids, salts and zinc. The essential amino
acids is particularly used for monakolin K biosynthesis
because of its direct precursor [8,9].

This study is aimed to determine the Monakolin K
levels of several M. Purpureus isolates which were
analyzed by using HPLC instrument (High Performance
Liquid Chromatography). The difference of isolate levels
was suspected to generate the difference of monakolin K
levels.
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Il. MATERIALS AND METHODS

A. Materials

The materials used in this study were IR 64 rice, PDA
(Potato Dextrose Agar), PDB (Potato Dextrose Broth), 80%
methanol, acetonitrile, 0.2% phosphoric acid, and distilled
water. The microbes used in this research were several
Monascus purpureus isolates facilitated from Institut
Pertanian Bogor Culture Collection (IPBCC), Indonesian
Culture Collection (InaCC) Indonesian Institute of Sciences
(LIPI), Bogor and collection of the Institut Teknologi
Bandung (ITB).

B. Methods

The research methods were accomplished through
several stages, theywere. The Substrates Preparation and
Tools SterilizationTherice used as the substrate was firstly
washed and inserted into the Erlenmeyer then sterilized
along with all the glasswares used by autoclaving at
temperatures of 121°C at 1 atm pressure for 15 minutes .

The Preparation of Breeding Medium Insulation
Mediumused in this study was the PDA (Potato Dextrose
Agar). Atotal of 39 grams of PDA mediumwas dissolved
in 1000 ml of distilled water in Erlenmeyer, and then heated
above thespiritus fire, stirred constantly until it reached a
clear solution. The medium was then sterilized in an
autoclave at a temperature of 121°C and 1 atm pressure for
15 minutes.

The Breeding of Monascus purpureus Mold. The
amount of Monascus purpureus isolates used in this study
were numbered to 5isolates. Each of these pure Monascus
purpureus isolates was augmented by transferring the
culture on slanted PDA agar (Potato Dextrose Agar) in a
test tube with a 30 ° slope, then incubated at 28 ° C for 7
days.

Preparation of Monascus purpureus Inoculum. The
spore suspensionwas made by aseptically taking Monascus
purpureusin 7day-aged PDA slanted agar using spatula
end, and thenputitinto 50 ml liquid PDB (Potato Dextrose
Broth) medium, then shakenit using a rotary shaker at 150
rpmspeed for 3 days.

Rice Fermentation. The red yeast rice was made by
inserting about 100 grams of sterilized rice in Erlenmeyer
then inoculated it with 3 ml liguid Monascus purpureus
Inoculum in 27°-incubation at 32C for 14 days and had
daily shaking (Kasim, 2006).

Monakolin K Extraction. 2 grams of Monakolin K
powderwas extracted using 10 ml of 80% methanoland the
extracted solutionwas shaken using a rotary shaker at 200
rpomspeed for L hour. The solutionwas then centrifuged at
1500 rpm speed for 10 minutes, and the resulted
supernatant was filtered using Whatman filter paper (0.22
pm).

Monakolin K Content Analysis using HPLC (High
Performance Liquid Chromatography)
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As muchas 20ml sample was injected into the HPLC
column. The HPLC used was C-18 column with a motion
phase of acetonitrile: Phosphoric Acid 0.2% (1: 1), a flow
rate of 1 ml / min, using an ultraviolet detector (UV) at A
238 nm.

Il. RESULT

The results of monakolin K measurement on several
samples ofrice fermentation by Monascus purpureus can
be seen ataretention time appearingon the chromatogram
peak. The retention time appeared in some samples was
almost the same standard retention time as of Monakolin K
which was in the average between 10.55 to 11.13. The
chromatograms of IPB-B standard and sample produced
can be seen in Figure 1 and 2.

0

Figure 1. The chromatogram of retention time that appearson the
standard.

Figure 2. The chromatogram of retention time that appearson the
IPB-B sample.

From the result of measurement, it was known that
those five isolates tested were able to produce various
levels of monakolin K, ranging from 1.4264 to 15.0517
ppm. The highest monakolin K levels were produced by
IPB-A isolates with the levels of 15.0517 ppm, while the
lowest was produced by LIPI F147 isolates with levels of
1.4264 ppm. The Monakolin K levels obtained were
presented in Figure 3.
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Figure 3. Monakolin K Levels of 5 M. purpureus Isolates
IV. DISCUSSION

The determination of monakolin k levels produced by
Monascus purpureus (M.purpureus), fermented through
solid fermentationsystemusing IR 64 rice as the substrate,
was begunby staged breeding of each M.purpureus isolate
on slanted PDA agar (Potato Dextrose Agar) which was
incubated for 14 days.

And then the Monascus purpureus inoculum or
suspensionwas created. It was made to increase the grow
rate. Afterward the fermentation was begun. The mold was
produced through solid fermentation system, wherein the
growth of red dotted colonies started to appear on a portion
of rice on the fourth day, in which the red dotted colonies of
these 5isolates increasingly and evenly spread out through
the entire rice. The pigmentation continuously increased
along with the length of fermentation time.

The samples ofrrice that had been overgrown by each
Monascus purpureus isolate was then extracted by 80%
methanolsolvent, then homogeneously was shaken by a
rotary shaker and theresulted supernatant was centrifuged
to be injected in HPLC for having Monakolin K levels
analysed further.

The monakolin K content in red yeast rice can be
influenced by the intensified color production during
fermentation. The fermented rice of IPB-A and IPB -B
isolates was dark red, whereas the LIPI F147 and LIPI FO1
isolates were oranged yellow and IPB isolates was red.
Aboveall, the other factors thatalso affectthe monakolin K
synthesis was the temperature, humidity and pH. The
cultivation temperature was one of the factors that affect the
growth, synthesis and secretion of monakolin K.

V. CONCLUSION

The results of monakolin K determination that had
been carried out as to five Monascus purpureus (M.
purpureus) isolates, using IR 64 rice as the substrate which
was analyzed by HPLC (High Performance Liquid
Chromatography), showed various levels among those
isolates. The highest monakolin K levels was produced by
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IPB-A isolates with the levels of 15.0517 ppm, while the
lowest was produced by LIPI F147 isolates with levels of
1.4264 ppm.
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