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ABSTRACT

The main purpose of this study was to select the basal medium, suitable for the growth of fungal isolates, which favors
the mycelium growth and extracellular lipase production. For this, five fungi were isolated from the oil contaminated
sites of Ujjain city and identified as Curvularia lunata (Wakker) Boedijn, Aspergillus flavus Link, Trichoderma harzianum Rifai,
Aspergillus parasiticus Speare and Aspergillus niger gr. Four media namely Medium—1, Medium—2, Medium—3 and Medium—
4 with different composition were tested for mycelium growth and lipase production by these five fungi. Results showed
that Medium—1 was found as the most suitable for the growth of lipase producing fungi and also for extracellular lipase
production over other three media, while Medium-4 was found the least suitable medium for the growth and lipase
production by all the five fungi. In Medium-1, Trichoderma harzianum Rifai, Aspergillus niger gr., Curvularia lunata (Wakker)
Boedijn and Aspergillus flavus Link showed maximum 20 mm clearance zone of lipase activity with dry weight of biomass
3.00 g, 2.89 g, 1.96 g and 2.80 g respectively while Aspergillus parasiticus Speare showed 15 mm clearance zone of lipase
activity with dry weight of biomass 1.98 g. The study can conclude that best suitable medium for lipase production
should contain olive oil as lipid substrate, peptone as protein source and Mg2+ and K" ions source. These not only
support the mycelial growth but also the production of lipase, extracellularly in the liquid medium. In general this study
support that selection of best suited basal medium for the growth of fungi should be done before the large scale

production of lipase.
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1. INTRODUCTION

Culture medium is any type of substance used for the
cultivation of microorganisms and provides good nutrient
availability so that they can flourishly grow and multiply.
Basal medium can be defined as an unsupplemented
medium which promotes the growth of many types of
microorganisms, which do not require any special
nutrient supplements [1]. An ideal and optimal nutrient
medium must contain simple composition as well as
should enhance optimum growth, so that fungi can show
increase biomass and growth [2-4]. The selection of basal
media was an important step for the cultivation of fungi
and should be done prior to the study of optimization of
culture conditions including large scale production of any
material. Basal medium consists of mineral salts and sole
carbon and nitrogen source and it is used to be
supplemented by other additional components for the
enhancement of yield of the desired product by the fungi.
Researchers formulated basal medium as an alternative
medium for the growth of various fungi [5]. In another

research, the growth of fungi and their potential to
produce extracellular lipase was compared using different
culture media [6]. Different media that support the
growth of lipase producing fungi were reported by
researchers and the selection of basal medium was done
on the basis of adequate mycelial mass formation and
maximum extracellular lipase production occurred in it.
These two parameters were used to select the suitable
basal media by calculating dry weight of biomass of lipase
producing fungi in grams(g)/100 milliliters(ml) and
extracellular lipase production by determining lipase
activity in millimeter (mm) by agar well diffusion method
[7, 8]. In the present study, four media were tested by
cultivating all five selected lipase producing fungi that is
Curvularia Ilunata (Wakker) Boedijn, Aspergillus flavus
Link, Trichoderma harzianum Rifai, Aspergillus parasiticus
Speare, and Aspergillus niger gr. These fungi were isolated
from the oil contaminated sites of the Ujjain city and
identified, based on colony morphology and other
cultural characteristics. The basal medium components
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like nitrogen source, lipidic carbon source and minerals,
were differ with respect to concentration and presence or
absence in the media. The selection of suitable basal
medium was made on the basis of yield of dry weight and
lipase activity.

2. MATERIAL AND METHODS

2.1. Dry weight (biomass) determination

For the optimum growth of lipase producing fungi the
selection of appropriate medium which act as the basal
medium for further optimization of different physico-
chemical parameters is essential. For this four media were
used:

Medium-1: Composition for 100ml preparation
Peptone: 3.0g; MgSO,.7H,0: 0.05g; KCl: 0.05g; K,H,
PO,: 0.2g and olive oil: 1.0 ml (emulsified with glucose:
0.5g), pH 6.0 [9].

Medium-2: Composition for 100ml preparation - Soluble
starch: 2.0g; corn steep liquor: 5.0ml; K,HPO,: 0.2g;
MgSO,.7H,0: 0.1g; CaCOy: 0.5g; soybean oil: 0.5ml
(emulsified with gum Arabic: 0.005g); pH 7.0 [10].
Medium-3: Composition for 100ml preparation - KNOj3:

0.25g; KH,PO,: 0.1g; MgSO,.7H,0: 0.05g; NaCl: 0.5g;
and olive oil: 1.5 ml (emulsified with Tween 20: 0.5ml);
pH 8.0 [7].

Medium-4: Composition for 100 ml preparation -
Glucose: 2.0g; (NH,), SO,: 3.0g; KH,PO,: 2.0g; KClI:
0.5g; MgSOy: 0.5g; pH 4.0 [11].

All four above mentioned liquid media were separately
taken in 100 ml quantity into 500 ml conical flask and
sterilized in autoclave at 15 Ib/in’ for 15 minutes.
Culture suspension of each fungus was prepared from
active culture by washing 4-5 days old slants using
distilled water with 0.1 % (v/v) Tween 80. After this 0.5
ml of spore suspension was inoculated aseptically into the
labeled flasks with micropipette and incubated at 28°C
for one week. This experiment was done in triplicate.
After incubation the mycelium mat formed was separated
by filtration through an already weighed Whatman no. 1
filter paper. The biomass was washed many times with
saline and then dried at 70°C, for 24 hours in oven. After
proper drying, dry weight of biomass was taken by
weighing on digital single pan balance.

The actual biomass was determined by following formula:

Biomass (g/ml) = {Wt. of filter paper with biomass —
Wt. of empty filter paper (g)} /Volume of sample (ml)

The dry Weight of biomass for 100 ml of medium:

Dry wt. of biomass (g) = (Wt. of filter paper with dried
biomass—W't. of empty filter paper)

The obtained filtrate of each culture broth was
centrifuged at 6000 rpm for 40 minutes at 4°C in
cooling centrifuge (REMI, India). Supernatant was
collected and filtered again through a sterile filter paper
and this filtrate was used as crude extracellular lipase.
This crude lipase extract used to determine the lipase
activity.

2.2. Lipase activity determination by agar well
diffusion assay method [12]
Estimation of lipase enzyme was done according to the
lipase activity in the supernatant. For qualitative
estimation of crude lipase this T.C.Z. (Tributyrin
Clearing Zone) technique was employed. The clear
zone obtained due to diffusion of lipase into the
medium, was measured in mm which represents lipase
activity and considered equivalent to milligram (mg)
lipase per ml of sample. In this assay for 100ml
preparation of medium- 200 uL Tributyrin was
emulsified with 0.02g gum Arabic, and 2% agar powder
was added for solidification. Using Tris buffer, the pH
was adjusted at 8.8. After autoclaving the medium was
poured in sterile Petri—plates after cool down and
allowed to solidify. Wells were made in the centre of
each plate using sterile cork-borer having size of 8mm
diameter and filled with 0.1 ml of crude lipase enzyme
extract obtained as a result of above method.
Immediately incubate the plates at 28°C for 12-24
hours. After 24 hours, a clear circular zone was

measured (mm) as lipase activity.

3. RESULTS AND DISCUSSION

According to the obtained values as the results of dry
weight and lipase activity determination, mentioned in
the Table 1, the most suitable medium for the growth
of lipase producing fungi and also for extracellular lipase
production was Medium-1. Therefore, it could be
further selected as the basal medium for fermentation
study. In Medium-1
Aspergi]]us niger gr., Curvularia lunata (Wakker) Boedijn

Trichoderma harzianum Rifai,

and Aspergillus flavus Link showed maximum 20 mm
zone of lipase activity (as shown in Fig. 1) with dry
weight of biomass 3.00g, 2.89g, 1.96g and 2.80g
respectively while Aspergillus parasiticus Speare showed
15 mm zone of lipase activity (Fig. 1) with dry weight
of biomass 1.98 g. Medium-4 was found the least
suitable medium for the growth and lipase production

Special Issue: Recent Advances in Biotechnology & Microbiology, Sept.-2020



Wadia et al., | Adv Sci Res, 2020; 11 Suppl 6: 80-84 82

by all the five fungi. As data given in the Table 1,
Curvularia lunata (Wakker) Boedijn showed no lipase
activity when cultivated in this medium. For the
selection of basal medium for the lipase production
from all selected fungi isolates by submerged
fermentation, four different media with varying
concentration of different minerals, lipidic-carbon and
nitrogen components were taken under study. Basal
medium that showed maximum of both the parameters
i.e., biomass and extracellular lipase production could

be selected as the most suitable medium and considered
for the utilization in further fermentation related study.
Since lipase considered as an inducible enzyme, medium
employed in its production should contain some lipidic
carbon source that induces fungi for the lipase
production and perform lypolysis to utilize the lipid
present in the surrounding medium and grow actively.
Adham [13] studied different media for lipase
production by strains of Aspergillus niger.

Fig. 1: Agar Well Diffusion Lipase Assay on Tributyrin and Agar (2%) plate showing diffusion of crude
lipase extract obtained from Medium-1 by (i) Curvularia lunata (Wakker) Boedijn; (ii) Aspergillus
flavus Link; (iii) Trichoderma harzianum Rifai; (iv) Aspergillus parasiticus Speare; (v) Aspergillus niger gr.

Medium-1 contained one ml olive oil and 3.0 g peptone
per 100 ml, as the lipidic carbon and nitrogen source
respectively and support the maximum growth and
production of extracellular lipase in all five selected
fungi, specifically Trichoderma harzianum Rifai with
highest lipase activity 20mm and also highest dry weight
of biomass 3.00g. Similarly, Medium-3 also contained

1.5ml olive oil per 100ml with different mineral salts
and it also supported the moderate growth and
extracellular lipase production. Aspergillus flavus Link
showed highest lipase activity 19.5mm with dry weight
of biomass 0.45g in it among other fungi. This is in the
agreement with Maia [14] who reported that when
medium supplemented with 1% (v/v) olive oil, highest
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lipase activity observed and concentration of peptone
below 3% (w/v) resulted in a reduction of lipase
production. Medium-2 contained 0.5ml soybean oil and
2.0g soluble starch per 100 ml, as lipidic carbon and
another carbon source respectively, also 5.0ml corn
steep liquor as nitrogen source with mineral salts in
different concentration. Results presented in the Table
1 show that this medium supported the mycelial growth
of all five selected lipase producing fungi, dry weight of
biomass for Curvularia Iunata (Wakker) Boedijn,
Aspergillus flavus  Link, Trichoderma harzianum Rifai,
Aspergillus parasiticus Speare and Apergillus niger gr. are
1.61g, 1.85g, 2.50g, 2.78¢g and 2.97g respectively but
the lipase activity reported by them are comparatively
low with respect to biomass production. The presence
of soluble starch as main carbon source and corn steep
liquor as nitrogen source supported the mycelial growth

of fungi but 0.5ml soybean oil in the medium induced
moderate lipase activity by all the fungal isolates in
comparison with Medium-1. Aspergillus niger gr. showed
15.8 mm as highest lipase activity in the Medium—2. As
work done in the past, this medium was utilized to
determine the lipase activity and stability of
extracellular lipase by Humicola lanuginosa at different
temperature and pH [14]. According to Bornscheuer
[15] for lipase production, olive oil has been referred as
one of the best inductor and substrate for lipase
production, among natural oils. Medium-4 contained
2.0g glucose as sole carbon source and 0.3g (NH,),SO,
and 0.56g MgSO, as nitrogen and Mg’ source
respectively, but lacked any lipidic carbon source hence
showed least biomass production and lipase production
among all.

Table 1: Production of biomass and extracellular lipase by selected fungal isolates in different medium

Fungi
Currularia lunat Aspergillus 5
| [Kﬂt:z;uk:'i'?u]?»z:zi;n :.'pmg]i;kﬂﬂru Trichoderma harzionum Rifai  Aspergillus parasiticus Speare Aspergillus niger gr.
Medium T T T T T
Dry Weicht P Dry Weight PEE Dy Weight DT Dry Weisht P2 Dry Weight P
CoE Activity ! = Activity y = Activity ’ = Activity : = Activity
4] . (g . ’ (g (g
{mm} (mmi) (mm) (mm) (mm)
Medium—1 1.96T14 20715 2.8012.5 2011.2 3.020.85 20109 1.9871.2 1517  2.89T21  20%1.9
Medium—2 1617047 58%T08 1.8T15 105%22  2.50%1.2 15712 2787085 86115 29716 15.8T1.0
Medium—3 0217081 158709 0451703 195717 048702 1211.0 0.3670.2 18T21 039702  18%15
Medium—4 0.5630.47 0.0 0.8010.3 55515 0.88f05 65%f1.5  0.78%05 54108  089F02  7.8%05

Experiment conducted in triplicates each value represents meant SD; g = grams; mm = millimeter

Biomass was determined in terms of dry weight in g and lipase production was determined in terms of lipase activity in mm

4. CONCLUSION

The study can conclude that the best suitable basal
medium for lipase production should contain olive oil as
lipid substrate, mineral salts containing Mger and K"
ions and peptone as protein source. This, not only
support the mycelial growth but also the extracellular
production of lipase from fungi, into the liquid
medium. In general this study supports that the
selection of best suited basal medium for the growth of
fungi should be done before the large scale production

of lipase.
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