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Abstract: A triacylglycerol lipase (EC 3. 1. 1 .3) from Rhizopus sp was purified and characterized. The enzyme
was purified by Q Sepharose HP column chromatography. Homogeneity was checked by PAGE, and isoelectric
focusing gave a single band corresponding to a PI of 4.5 The enzyme gave a single band of M.wt , 36kDa on
SDS-PAGE.
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INTRODUCTION methods efforts have used a precipitation step, with 60%

Lipases (triacyl glycerol acylhydrolases E.C.3.1.1.3) ethanol, acetone or an acid [6]. The present work reveals
are exceptional in catalyzing the hydrolysis of fats into the screening for lipolytic fungi from different oil
fatty acids and glycerol at the water-lipid interface. contaminated environmental samples; partial purification
Definite microorganisms are the source of preference for and characterization of lipase enzyme isolated from by
lipase production [1]. Realistic utilization of microbial best fungal (Rhizopus sp) producer strain.
lipases resolute great attention in biological study.
Lipases from fungi were used in various array of MATERIALS AND METHODS
industries like detergents, pharmacy, drinks, dairy, etc.
which create them profitable important enzyme [2, 3]. Isolation of Fungi from Soil  and  Culture  Conditions:
Lipases produced by fungi are typically extracellular and Soil samples were collected from oil mills near Medbowli,
therefore comparatively easy to recover after the Hyderabad. One gram of soil was collected using a sterile
fermentation [4]. Several genera as Penicillium, Rhizopus, spatula in a sterile Petri plate. The soil was brought to the
Aspergillus and Fusarium have been noted as producers laboratory and processed immediately. The fungal
of lipases with  advantageous  properties,  which  would organisms present in the soil were isolated using soil
have impending functions in a number of different areas. dilution method  and the cultures were maintained on
Fungal lipases are produced with the utilization of Potato Dextrose Agar Media and Basal media. 1 mL of
multipart culture media that contain ingredients like spore suspension, from a culture in PDA (potato, dextose,
vitamins, amino acids and complex sources of organic and agar) medium after 72 hours incubation, was
compounds for example yeast extract, peptone, soy meal inoculated  into  500  mL   Erlenmeyer   flasks  containing
and corn steep liquor [5]. The majority of profitable 20 g of wheat bran and water (60: 40 w/w). These flasks
applications do not need standardized lipase preparations, were incubated at 30°C for 120 hours and the lipase
a certain degree of purity, yet enables capable and produced was extracted with distilled water, followed by
successful procedure. About 80% of the purification filtration.

of these using ammonium sulphates and 35% using

[7]
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Lipase Purification: The purification of the lipase enzyme Isoeletric  Focusing:   Isoeletric    point  determination
was done according to the method described by [8] with was run on IPG  (immobilized  pH gradient) strips with
little modifications. Ammonium sulfate was added to the non-linear separation range of 3-10 (Amersham),
culture broth up to 70% saturation, the solution was according to manufacturer s instructions. Proteins were
allowed to rest overnight at 4°C and then centrifuged at detected using standard Coomassie Blue staining and
15,000 x g for 10 minutes. The resulting precipitate was isoeletric point was determined according to a calibrating
dialyzed  against  distilled  water  for   12hours  at  4°C. curve supplied by the manufacturer.
The product obtained was freeze dried and maintained at
10°C. This freeze dried enzyme preparation was dissolved RESULTS AND DISCUSSION
in sodium acetate buffer (pH=5.6; 50 mmol/L) to a
concentration of 50 mg/mL, centrifuged at 12,000 x g for 10 Enzyme Production and Purification: Hiol et al. (2000)
minutes  and  filtrate  through acetate membrane  with studied  a  lipase  from  Rhizopus  oryzae  strain  and
pore of 0.22 mm. found  the  maximal  enzyme  concentration corresponded

A  pre-packed Q Sepharose HP column (2.5× 10 cm, to 120 U/mL lipolytic activity. The strain of Rhizopus sp.
30 mL  gel)  fast  flow  column  of  5  mL  of  internal reported in the present work generated 155 U/mL of
volume, equilibrated  with  sodium  acetate  buffer lipolytic  activity   in   the   extraction   broth.   Therefore
(pH=5.6;  50 mmol/L), was employed for the anionic the  strain  in  question  was considered to be a very good
exchange chromatographic step. The injection consisted lipase secretor. It must also be taken into account that the
of 1 mL of crude enzyme and elution was achieved using solid fermentation medium is very inexpensive (by
a non-linear NaCl gradient, with a final concentration of 1 product of the flour industry) and that the enzyme
mol/L of the salt and a flow rate of 5 mL/min. Fractions of extraction is very simple. Upon gel filtration, a single peak
5 mL were collected. Active fractions were pooled, of lipase activity was eluted (Fig. 1) and co seem rather
dialyzed against water and freeze-dried. low,  they  are  similar  to   other   published  data  [14, 15].

This partially purified lipolytic fraction was dissolved
in sodium acetate buffer (pH=5.6; 50 mmol/L) containing
0.15 mol/L NaCl to a concentration of 20 mg/mL and
filtrated through acetate membrane (pore: 0.22 mm).1 mL
of this preparation was loaded to a pre-packed Sephacryl
100-HR column (1.0 x 100 cm, void volume of 1.3) for the
gel filtration chromatographic step. The elution flow rate
was 0.3 mL/min and fractions of 2.4 mL were collected.

Determination of Protein: Protein was estimated
colorimetrically according to [9] using bovine serum Fig. 1: Chromatograph of lipase from Rhizopus sp.
albumin (BSA) as standard. In the chromatography
separation, the protein concentration in the fraction was
routinely  estimated  by  measuring  the  absorbance at
280 nm.

Lipase Assay: Lipase activity was assayed quantitatively
using 4-nitrophenyl palmitate as the substrate according
to the method described by [10]. One enzyme unit was
defined as the amount of enzyme that liberated 1 ìmol of
4-nitrophenol per minute under the assay conditions.

Analytical Gel  Electropheresis: SDS-PAGE was run on
a Geni Slab, following the manufacturer s
instructions.Analyses according to [11]. The gels were
stained with Coomassie Brillant Blue R-250. Fig. 2: Analysis of purified Lipase on SDS-PAGE gel



World Appl. Sci. J., 28 (12): 1957-1960, 2013

1959

Fig. 3: Isoeletric  point  of  both  isoenzymes  from palm fruit. Enzyme Microbiology  and  Technology,
Rhizopus sp. lipolytic fractions 26: 421-430.

Table 1: Summary of the purification of lipase from Rhizopus sp
Purification Total activity Total protein Purification
Steps  (U)  (mg)  fold Yield (%)
Crude extract  230  85  1.0  100.0
Ammonium
sulfate fraction  200  29  1.4   39.7
Q Sepharose  185  12  7.9  22.9
Sephacryl  155  1.9  12  2.25

As shown in Figure 2, upon  analytical  SDS-PAGE, the
purified enzyme appeared as  a  single  band with
molecular mass around 36 kDa. In contrast to SDS-PAGE,
where only one protein band was resolved on the gel, one
protein bands at pI values 4.5 (major) were observed after
IEF (Figure3). Corresponded to a protein of molecular
mass of 36 kDa (Figure 1, calculations not shown). These
results indicate that the enzyme is a monomer. Other
fungal lipases which was  been  investigated  by the other
researchers  have the molecular masses around the same
value, e.g. Aspergillus niger 35.5 KDa [12]; Ophiostoma
piceae 37 Kda [13]. The purified lipase showed a 12-fold
purification (Table 1).

CONCLUSION

Although many investigation of Rhizopus lipase
have been reported, this is the first report for a potent
Rhizopus  sp  isolated  from  the  oil contaminated soil.
The Rhizopus sp. lipase was purified by SDSPAGE to its
best  homogeneity,  yielding  a  36  kDa  Mwt  protein.
This fraction was purified 12 fold, and presented 2.25%
yield. The lipase studied showed a high intresting
features and also good stability in hydrophobic solvents
which makes it a good candidate for the biotechnology
industry. This enzyme is to be further analyzed for the
better industrial application.
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