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ABSTRACT
Lipases belonging to the class Hydrolases catalyze hydrolysis of
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insoluble triacylglycerols to generate free fatty acids, mono and
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diacylglycerols and glycerol. Lipases found promising application in
various industries such as detergent, agrochemical, paper, chemical
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with diverse catalytic features promotes the isolation and screening of
new lipolytic microbial strains. Present review is focused on various
methods of screening available for identification and isolation of

lipolytic microorganisms from natural sources such as soil.
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INTRODUCTION
Lipases are broadly distributed in nature and capable of hydrolyzing fat into its components.
Lipases can be extracted from plants, animal and microbes but microorganisms are the
preferred sources of lipases because microbes can be easily cultivated at industrial scale for
mass production of lipases, microbial lipases are more stable and possess desired properties.
Recently the attention has given mostly to microbial lipases due to their capability to take
part in a variety of reactions such as inter-esterification, hydrolysis, esterification, alcholysis,
aminolysis, acidolysis, etc. These enzymes are also known to have numerous industrial
applications viz., detergents, medical, dairy, biodiesel, pharmaceutical, textile, oleo-chemical,
food, fat, cosmetic and perfume industries.[1] In view of the significance of lipases, there is
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always necessity to design rapid screening techniques for identification of novel lipase
producing microorganisms. Therefore, the present review chiefly focuses on a variety of
screening methods (primary and secondary screening) that are presently available for the
isolation and identification of lipolytic microorganisms.
METHODS

FOR

THE

SCREENING

OF

LIPASE

PRODUCING

MICROORGANISMS
QUALITATIVE METHODS
Agar media containing substrates or indicator dyes can be utilized for identification of
lipolytic microorganisms. They include two different types of assay: gel diffusion assays
which are based on the addition of lipidic substrates into the media and assays which are
based on the addition of a coloured dye into the media.
Gel diffusion assay using different substrates (lipidic)
These methods are mostly utilized for the selection of lipolytic microbes based on the
capability of the microbes to cleave the lipids added into agar media to form a clear zone of
lipolysis.[2] In these methods, lipidic substrate is added during the preparation of production
medium and then microbial culture is inoculated into the production medium. Lipase
producers can be identified by observing a clear halo zone around the colonies of microbes at
the end of incubation.[3] In certain other methods lipase production is confirmed by the
formation of turbid zone or white crystals around colonies in agar media (Fig. 1b).[4] The
intensity of activity of enzyme can be determined by measuring the diameter of clear zones
around the lipolytic colonies. The lipidic substrates such as triolein, tributyrin, olive oil,
Tween 20, Tween 80, etc can be used in these methods. Screening of lipase producers using
agar medium containing tributyrin is a broadly used method.[5] Agar medium containing olive
oil may be a preferred choice for identification of lipase producers.[6]
Salihu et al. (2011)[7] reported screening of lipolytic fungi using Tween 20 as a substrate.
Production of lipase in Tween-20 agar medium was indicated by the development of a white
precipitate of calcium monolaurate around the colonies (Lipase hydrolyze the tween-20 and
liberate the fatty acids which bind with calcium and calcium salt of fatty acid is visible
around the colonies as insoluble precipitate) (Fig. 1b). Tween-20 contains the esters of lauric
acid, while tween-80 contains esters of oleic acid.[8] Niyonzima and More (2013)[9] and
Mahmoud et al. (2015)[10] reported screening using Tween-80 agar medium, whereas other
investigators[11],
www.wjpr.net
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TBA medium. Lipolytic activity in TBA plates is expressed as development of zone of
hydrolysis (halo zone) around microbial colonies. Formation of clear zones around the
colonies indicates the production of extracellular lipase, which hydrolyze the tributyrin
(glycerol tributyrate), thus the opacity of the medium around such colonies cannot be retained
(Fig. 1a). Opaqueness in the close vicinity of colonies, indicate that these colonies did not
produce extracellular lipase for degradation of tributyrin.
Kiran et al. (2008)[16] reported that out of 57 bacterial isolates, 37 exhibited halo zones around
their colonies in TBA medium plates, indicating extracellular lipase production. Kumar et al.
(2012)[17] reported isolation of Bacillus sp. strain DVL2 as lipase producer from common city
garbage of Haryana state using the tributyrin as substrate. Similarly, Veerapagu et al.
(2013)[13] reported that twenty isolates exhibited halo zone amongst the two hundred bacterial
colonies screened for extracellular lipase production on TBA medium plates. Sharma et al.
(2016)[18] recently reported that among 31 fungal isolates tested for extracellular lipase
production in TBA plates, 12 isolates exhibited zone of hydrolysis. Lipolytic activities of
these positive isolates were further confirmed by secondary screening in submerged
fermentation.
Gel diffusion assay with indicator dyes
The specific dyes like victoria blue, nile blue sulfate, night blue, thymopthalein, methylene
blue and phenol red can be used as indicator dyes and added into solid agar medium. Lipase
production in these media is confirmed by observing the change in colour as a consequence
of pH change that occurred due to the free fatty acids liberated by the action of lipase on
triacylglycerols.[19]

Kouker

and

Jaeger

(1987)[20]

reported

screening

of

lipolytic

microorganisms using rhodamine-B as fluorescent dye and olive oil as substrate. Lipase
production in these plates was indicated by the development of orange fluorescence around
microbial colonies which was visualized upon exposure to UV light (Fig. 1c). The orange
fluorescence was developed due to interaction of rhodamine-B with free fatty acids released
by the action of lipase on triacylglycerols.[21] Other workers.[17],

[22], [23], [24]

also reported the

use of rhodamine-B agar medium for screening of lipase producing microorganisms. Agar
medium containing olive oil emulsion and bromocresol purple indicator forming yellow ring
around the colonies were advocated by Zhou et al. (2012)[25] for screening of lipolytic fungi.
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Fig.-1: Agar plate screening for lipases: (a): Zone of hydrolysis by fungal isolate in
tributyrin agar medium[18]; (b): Formation of white precipitate by bacterial isolate in
tween-20 agar medium[26]; (c): Formation of orange fluorescence in rhodamine-B-agar
medium[26].
QUANTITATIVE METHODS
Activity of lipase can be estimated using different quantitative methods such as titrimetric,
colorimetric, fluorescence and chromatographic methods.
Titrimetric methods
In these methods, titrimetric estimation of free fatty acids liberated by the catalytic activity of
lipases on triacylglycerols is carried out. The substrates utilized in these methods include
olive oil, triolein and tributyrin. Phenolphthalein or thymolphthalein indicators are used for
titrimetric method. The most frequently used titrant is sodium hydroxide.[19] There are many
reports[11],

[14], [27], [28], [29], [30]

of estimation of lipase activity by titrimetric method. Mukhtar et

al. (2015)[30] reported quantitative screening of seven fungal isolates using this method.
Highest activity (5.12 U ml-1 ) was obtained by A. niger as compared to other isolates.
Colorimetric methods
They are more sensitive, simple and rapid as compared to volumetric methods. Copper soap
method is one of the colorimetric method, in which the free fatty acids that are liberated by
the catalytic activity of the lipase forms blue colour soaps of cupric complexes which can
then be separated into an organic solvent followed by spectrophotometric estimation.[31],

[32]

There are many reports[13], [33], [34] of estimation of lipase activity by copper soap method.
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Colorimetric methods using p-nitrophenyl esters
In these methods, synthetic lipidic substrates such as p-nitrophenyl esters of the long chain
fatty acids are used which upon catalysis by lipase, hydrolyze into yellow coloured product
(p-nitrophenol). The absorbance of p-nitrophenol is determined at 405-410 nm.[35] The
synthetic substrates used for lipase assay are as follows: pNP-caprylate, pNP-propionate,
pNP-palmitate, pNP-laurate, pNP-valerate and pNP-stearate.[36] Naphthyl esters can also be
used as substrates which upon enzymatic hydrolysis convert into naphthol, which forms a red
coloured complex with diazonuim salts. The absorbance of red colour complex is measured at
560 nm. Some commonly used naphthyl esters were naphthyl propionate, naphthyl caprylate
and naphthylacetate.
[41],[42]

[37]

Lipase assay using pNP-caprylate[38], pNP-palmitate[10],

[39], [40],

, pNP-acetate[43] and pNP-propionate[36] as substrates has also been demonstrated. Abd-

Elhakeem et al. (2013)[44] reported assay of lipase using phenyl acetate as substrate which
upon enzymatic hydrolysis converts into phenol and liberated phenol can be determined by
folin ciocalteu reagent.

Fig.-2: Formation of yellow color product (p-nitrophenol) after action of lipase on pnitrophenyl esters.

Radial diffusion method
Lipase activity can be estimated by tributyrin clearing zone technique, in which wells of 1.0
cm diameter are developed in TBA plates using gel puncture and 0.1 ml of culture broth
containing enzyme are added into these wells, followed by incubation at 30 ºC for 24 h.
Lipase activity in these plates is reflected by the formation of zone of clearance around wells.
Diameter of these halo zones are measured and compared with standards.[29]
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Fluorescence assay
These methods involve the use of fluorescent compounds (fluorescent labeled triacylglycerol)
which upon enzymatic hydrolysis convert into fluorescent fatty acids. Amount of lipase in the
sample is determined by measuring the fluorescence in the reaction mixture.[19] The alkayl
groups of triacylglycerols can be conjugated with fluorescent groups such as pyrenyl.[45]
Chromatographic methods
Chromatographic techniques can be used for quantification of free fatty acids liberated from
the triacylglycerol (TAG) by the catalytic activity of lipase. The thin layer chromatography
(TLC) is a simple quantitative technique utilized for the detection of liberated fatty acids by
the catalytic action of lipase on triacylglycerol. TLC can be followed by autoradiographic
analysis of the fatty acid bands using radio labeled triacylglycerols.[46]
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