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ABSTRACT
Lovastatin is a best known drug, which effectively inhibits cholesterol biosynthesis. In this study, lovastatin was produced from Pleurotus ostreatus
by solid state fermentation process. Lovastatin was quantified by microbial assay using Candida albicans in the culture extracts of Pleurotus
ostreatus. Maximum yield of 113μg/ml was obtained with wheat bran as solid substrate, followed by rice bran, rice straw and sugarcane bagasse. In
chickpea shells, no yield and growth was found. Presence of lovastatin was confirmed by high pressure liquid chromatography where lovastatin was
eluted out at 4.3min.
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INTRODUCTION
Lovastatin, also known as monocolin k, is an inhibitor of cholesterol
biosynthesis, produced by Pleurotus ostreatus (P.ostreatus) as a
secondary metabolite1. It inhibits 3-hydroxy-3-methylglutarylcoenzyme A (HMG-CoA), an important step in cholesterol
biosynthesis2. Lovastatin is therapeutically used both in free acids
and lactone forms3. β-hydroxic acid forms of lovastatin are insoluble
in water, whereas it is soluble in lactone ring form. Lovastatin not
only reduces blood cholesterol4, but also has an anti-fungal property
and anti-carcinogenic effects5, which is proved by inhibiting the
growth of Rhodotorula rubra6, Mucor racemosus7. The growth of
Candida albicans (C.albicans) also inhibits the β-hydroxic acid form
of lovastatin.
Lovastatin is produced by both submerged and solid state
fermentation process. Solid state fermentation (SSF) has more
advantageous over submerged fermentation process as the process
requires less power consumption8. A wide range of solid substrates
can be used in SSF process which is mostly agricultural wastes. And
the amount of water required in SSF is much lesser when compared
with submerged fermentation process. Solid substrates have a
greater influence in the production by solid state fermentation
process9.

In this study, different solid substrates were screened for the
maximum yield of lovastatin from P.ostreatus. C.albicans was used in
determining the concentration of lovastatin in the culture extracts.
MATERIALS AND METHODS
Materials

All chemicals were of analytical grade obtained from CDH (Central
drug house, Chennai, India) including Potato dextrose agar (PDA),
MgSO4.7H2O, (NH4)2HPO4, NaCl. Various agricultural wastes such as
wheat bran, rice bran, rice straw, sugarcane bagasse, oats meal,
coconut shells, saw dust, corn, soya bean, chickpea shells was
purchased from local market of Tamil Nadu, India. Lovastatin tablets
was purchased from pharmacy in Chennai, Tamil Nadu, India and
used as standard.

Microorganisms

The fungus, P.ostreatus was obtained from University of Madras,
Tamil Nadu, Chennai. The stock cultures were maintained in Potato
dextrose agar (PDA) at 4°C and were subcultured for every 15 days
with PDA. The sub cultures were grown in Potato dextrose broth for
4 days and used as inoculum in solid state fermentation.
Screening of different substrates for lovastatin production

P.ostreatus was grown on different solid substrates (Wheat bran,
rice bran, rice straw, Sugarcane bagasse, oats meal, coconut shells,

Saw dust, corn, soya bean, chickpea shells). Ten grams of each
solid substrates was taken separately in Petri plates and was
moistened with distilled water containing MgSO4.7H2O (0.15g/l),
(NH4)2HPO4 (0.25g/l), NaCl (1g/l) and steam sterilized at 121°C
for 15min. The medium was cooled and inoculated with a four
days old P.ostreatus culture. The culture flasks were then
maintained at 28°C for 8 days.
Preparation of standard lovastatin

Lovastatin tablets of 10mg concentration was added with 10ml of
acetonitrile and disintegrated by sonication for 10min which was
followed by filtration using Whatman filter paper No. 1 and
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concentrations of lovastatin was prepared and analyzed by
microbial method using C.albicans.

Extraction of lovastatin

P.ostreatus was incubated for eight days at 28°C. Later, plates were
taken and dried at 60°C in hot air oven. From the dried culture,
one gram of the culture was taken in a test tube, to which 10ml of
ethylacetate was added. Lovastatin extraction was carried out by
vortex agitation for 15min and was stored at cold condition for
1hour and centrifuged at 3000g for 15min. Supernatant was
collected and bioassay was carried out using C.albicans to find the
concentration of lovastatin present in the culture extract.
Bioassay with Candida albicans

C.albicans was grown on PDA for 12hrs at 28°C. C.albicans was
subcultured on fresh PDA plates at a concentration of 7X103 cells/ml
and grown at 28°C. Fifty microliter of the extracts were taken and
transferred to 6mm paper disk and placed on 90mm Petri plate
containing C.albicans. The spacing between the control and the
lovastatin were adjusted to be 15mm. Positive and negative controls
were prepared by impregnating the paper with 50microliter of
known concentration of lovastatin standard and ethylacetate
respectively11. The plates were incubated for 12hrs and zone of
inhibition was recorded.
Identification of lovastatin by HPLC method

The extract obtained from the culture was analyzed using HPLC. The
extracts were dissolved in 100% acetonitrile solution, sonicated for
two min and filtered through Whatman Filter paper No.1. A reverse
phase high pressure liquid chromatography analysis were done
using C18 column as a stationary phase. An isocratic condition was
maintained in the mobile phase (acetonitrile and 0.1% of Phosporic
acid (60:40 V/V)). The flow rate was maintained at 1.5ml/min
throughout the run and the detection was carried out at 238nm.
20μl of the clear extracts was injected in Shimazudu high pressure
liquid chromatography.
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RESULTS AND DISCUSSION

different concentration of lovastatin taken in paper disk and as the
concentration increases, the zone of inhibition also increased
linearly (Fig.1). The slope solely depends on the concentration of
agar present. As the concentration of agar increases, the diffusion
rate decreases where it affects the formation of the inhibition zones.
This study suggests that 2% of agar was found to be optimum, which
gave a clear zone of inhibition.

Determination of lovastatin concentration by microbial method
Different concentrations of lovastatin were taken on a paper disk.
The disk was placed in the agar plates containing C.albicans and a
zone of inhibition was observed around the paper disk containing
lovastatin. The diameter of the inhibition zone was correlated with
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Fig. 1: Standard curve for the dose of lovastatin vs inhibition zone on the C.albicans plates

Yield of lovastatin using Pleurotus ostreatus by solid state
fermentation on different substrates
P.ostreatus was grown on different solid substrates including wheat
bran, rice bran, rice straw, sugarcane bagasse, oats meal, coconut
shells, saw dust, corn, soya bean, and chickpea shells. Table1 shows
the results obtained for various substrates. Wheat bran gave a
maximum yield of 113μg/ml, whereas no yield was obtained from
chickpea shells. The next higher yield was obtained from rice bran
which gave a value of 63μg/ml .Wheat bran was easily utilized by

the P.ostreatus and the growth was maximum when compared with
other substrates. Followed by wheat bran and rice bran, rice straw
and sugarcane bagasse gave a considerable yield, where coconut
shell and saw dust gave low yield of production of lovastatin.
Eventhough the growth was good in these substrates; there was a
low yield which may be due to the presence of high lignocelluloses
content in the substrates that may affect the formation of lovastatin
as a secondary metabolite. In chick pea shell, both the growth and
the yield were not found and hence it can be deduced that they are
not suitable for the production of lovastatin from P.ostreatus.

Table 1: Yield of lovastatin on various solid substrates using P.ostreatus
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Fig. 2: Chromatogram of lovastatin obtained from P.ostreatus extracts

Analysis of Pleurotus ostreatus extract by HPLC
Analysis of lovastatin in the P.ostreatus extracts was carried out by
HPLC method. Lovastatin was identified as β-hydroxic acid in the
culture extracts of P.ostreatus (Fig.2). Identification of lovastatin in
β-hydroxic acid form was much easier than lactone form, since the
β-hydroxic acid was very stable than the nascent lactone ring form.

The extracts were eluted out at a retention time of 4.3min which
were much similar to the retention time obtained for the standard.
Both the standard and the sample were eluted at same conditions in
C18 column of HPLC. The elution obtained at 1.76min confirms the
lovastatin in its nascent form. The peak obtained at 3.561min is due
to the degradation of the lovastatin in lactone form. Lovastatin
present both in β-hydroxic acid and lactone form in the extracts
were best studied using HPLC.
CONCLUSION

The present study concludes that the lovastatin was produced from
P.ostreatus by HPLC. The yield was maximum when wheat bran was
used as a solid substrate for the production of lovastatin. But there
was no yield and growth when chickpea shell was used as a solid
substrate. This concludes that lovastatin production can be carried
out using wheat bran as solid substrate using P.ostreatus.
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