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Abstract: Actinomycetes are having different kinds of features and extensive commercial importance. A total
of 10 actinomycetes strains at pH 6 and 30°C were isolated from the soil samples of different sites of the Caspian
Sea and screened for their lipase activity. The screening of lipase producing actinomycetes can be performed
based on clear zone formation on Tributyrin agar plates. On the basis of zone diameter only one strain (3.5 mm),
was selected for PCR amplification. 16S rRNA gene sequence analysis showed that the strain belonged to the
genus Microbacterium (GenBank accession no. JQ228447). Cells of this strain were Gram-positive, non-motile,
non-spore-forming rods that formed violet-pigmented colonies.
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INTRODUCTION lipase-producing isolate belonging to the genus

The genus Microbacterium was first described by Caspian Sea.
Orla- Jensen and  comprises  a  diverse  collection of
Gram-positive, non-spore-forming rods. Later the MATERIALS AND METHODS
description was emended by Collins et al. and Takeuchi
and Hatano [1-3]. Members of the genus Microbacterium Soil Sample Collection: Gilan and Mazandaran provinces
can be isolated from a wide range of environmental are in northern Iran located on the southern coasts of the
habitats, including plants, soil, water, clinical samples, Caspian Sea. This region possesses the moderate climate
milk products and marine environments [4-7]. At present in the various seasons and plentiful rainfalls. The soil
the genus Microbacterium consists of 67 species with samples used in this study were collected, from different
validly published names that can provide important sites of the Caspian Sea (Chalus, Tonekabon, Ramsar,
bioactive compounds of high commercial value like Rudsar and Bandar-e-Anzali cities) between August and
enzymes [8, 9]. Lipases (triacylglycerol acylhydrolases, September 2011 (Fig. 1). Samples were collected from
E.C. 3.1.1.3) produced by microorganisms, plants and depth of 5-10 cm by using clean, dry and sterile polythene
animals, which catalyze the hydrolysis of triglycerides. bags along with sterile spatula and transported to the
Microbial lipases form a versatile tool in biotechnology laboratory where they were kept in refrigerator at 4°C until
and in recent years they have become an important class analysis [13].
of enzymes. Their applications include the addition to
detergents, manufacture of food ingredients, pitch control Cultivation and Morphological Identification: For each
in pulp and paper industry, production of aromas, collected sample, 1g of the soil were suspended in 100 ml
production of insecticides, synthesis of drugs such as of physiological water (NaCl 8.5 g/1) then incubated in an
naxopren and ibuprofen and as a biocatalyst of stereo orbital shaker incubator at 28°C with shaking at 200 rpm
selective transformations [10-12]. In this study, a novel for  30  min. Mixtures  were  allowed  to   settle   and  serial

Microbacterium was isolated from coastal soils of the
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Fig. 1: The coastal areas to collect soil samples

dilutions up to 10  were prepared using sterile (BAc08F: 5'-AGAGTTTGATCCTGGCTCAG-3'; and Uni4

physiological water and agitated with the vortex at 1390R: 5'-GACGGGCGGTGTGTACAA-3') [18]. The PCR
maximum speed. An aliquot of 0.1 ml of each dilution was reaction volume was 50 µl containing 2.5 mM of MgCl ,
taken and spread evenly over the surface of Starch Casein 200 µM dNTPs, 10 µM of each primer, 2.5 mM MgCl , 2.5
Agar medium (SCA) [14]. Bacterial and fungal U Taq DNA polymerase and 3 µl of purified DNA
contaminant can be avoided by the addition of (Cinagen, Tehran, Iran) in 10x reaction buffer. Dimethyl
antibacterial (nystatin) and antifungal (cyclohexamide) sulfoxide was added to the reaction mixture to facilitate
agents respectively. Plates were incubated at 30°C for 7 the denaturation of double-stranded DNA. The thermo
days. Isolated Strains were identified on the basis of their cycling conditions were as follows: 94°C for 5 min for one
morphological characterizations, lipase activity and 16S cycle followed by 35 cycles of 94°C for 1 min, 59°C for 1
rRNA. Morphology of the isolates on starch casein agar min and 72°C for 1:30 min and finally one cycle at 72°C for
medium was examined by light microscopy (model BH 2; 10 min (BIO-RAD, Germany). Positive and negative
Olympus). A small peripheral portion of well-grown controls  were   included   for   each   PCR  experiment.
mature parts of the colony was picked using a sterile Five microliters of the PCR products were analyzed on a
inoculation loop. Then transferred to a glass slide and 1% agarose gel stained with  ethidium  bromide  and
stained using gram’s staining technique and observed in bands were visualized by using a UV transilluminator
microscope under oil immersion lens of 100 X. (Uvitec, United Kingdom). 16S rRNA gene nucleotide

Screening of Lipolytic Activity: The lipolytic activity was compared using the BLAST option on the GenBank public
determined by  the  method  recommended  by Cardenas database [19].
et al. and Sirisha et al., which is based on tributyrin agar
plates  (Merck)   containing   glycerol  oil  as  substrate RESULTS AND DISCUSSION
[15, 16]. Plates were incubated at 30°C and monitored after
48, 72 and 96 h. The diameter of clear zone of lipid This study was undertaken with an aim of isolation of
hydrolysis was measured in mm. Microbacterium spp. from different sites of the Caspian

PCR Amplification and Determination of 16S rRNA agar medium for purification and the pure colonies were
Gene Sequences: DNA was extracted by following the screened on tributyrin agar for showing extracellular
method described by Marmur but using higher lipase production. Ten different strains of Actinomycetes
concentrations of lysozyme and proteinase K (40 mg ml ) were isolated that among them, only one isolate exhibited1

[17].  16S  ribosomal RNA was amplified from zone  of  lipid hydrolysis. Almost complete sequence
chromosomal  DNA  using two universal primers (1400  bp)  of 16S rRNA gene of this strain was determined

2

2

sequences (Macrogen, Korea) of the isolates were

Sea, Iran. Soil Samples inoculated on the starch casein
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Fig. 2: PCR product obtained from soil samples. Lane 1: PCR product of Microbacterium spp. (1400bp) NC: negative
control M: molecular weight ladder (100-3000 bp)

Fig. 3: Morphological characteristics of new Microbacterium spp.

(GenBank accession no. JQ228447) and compared with All isolates were purified and enzymatic screening was
those of other closely related taxa retrieved from the done. The results indicate that, 48, 46 and 41 isolates
GenBank database (Fig. 2). Based on the 16S rRNA gene showed the ability to secrete the enzyme cellulase, lipase
sequence identity, the strain could be assigned into the and protease respectively [22]. The interest in microbial
genus Microbacterium and it was found to be gram lipase production specially Actinomycetes has increased
positive with violet pigments (Fig. 3). The lipase activity in the last decades, because of its large potentials in
of this new  strain   at  3.5  mm,  based  on  hydrolysis industrial applications as an additive in foods, chemicals,
halo on tributyrin agar relative to cell colony size was detergents, waste water treatment and medical analysis.
obtained at optimized conditions of pH 6 and temperature We hope that these investigations will be helpful in
of 30°C. further scaling-up processes of this industrial enzyme.

Since new species of Microbacterium have been
isolated from different parts of the world including CONCLUSIONS
Microbacterium assamensis sp. by Kaur et al.,
Microbacterium mitrae sp. by Kim et al. and Based on the phenotypic and gene sequences
Microbacterium hatanonis sp. by Bakir et al. [20]. Ability results, this  isolated  strain  has  to  be  regarded  as a
to produce lipase enzyme in Actinomycetes  has  been new  species  of the genus Microbacterium. Cells are
studied widely; however, little information is available Gram-positive, non-spore-forming and non-motile, forming
about Microbacterium. In a study conducted by violent-pigmented, round colonies with a diameter of
Gunalakshmi and colleagues, Streptomyces 0.5–2.5 mm after incubation for 5 days on SCA plates at
griseochromgenes was isolated with the greatest ability 30°C.
to produce lipase at pH 7 and 55°C [21]. A study was This new strain showed high levels of lipase activity
done by Jeffrey et al. by the collection of 62 isolates of when assessed using tributyrin agar as by qualitative
Actinomycetes isolated from 7 soil  samples  collected screening method; that is the H/C ratio for this isolate
from  Agriculture Research Center Semongok, Sarawak. ranged at 3.5 mm.
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