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ABSTRACT 

Lipolytic fungal isolates were screened from forty four marine sediment samples, collected from 

South East Coast of Bay of Bengal, from 8 field stations by tributyrin agar clearing method and 

submerged fermentation. Out of 66 strains a marine fungus isolated from Divipoint location was 

observed to produce higher extracellular lipase and was subjected to characterization. Phenotypic 

and genotypic methods were used to identify the isolate. Scanning electron micrograph indicated 

echinuate spore morphology. Phylogenetic analysis of 18s rRNA gene highlighted it as 

Aspergillus sydowii. Fatty acid methyl esters were analyzed by gas chromatography and major 

cellular lipids were found to be linoleic acid (46.43%), oleic acid (19.90%) and palmitic acid 

(19.67%). 
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INTRODUCTION  

Filamentous fungi were used for production 

of a range of valuable products. Aspergillus is 

an important genus that has been used for 

basic genetic research [1-3]. The wide 

diversity of bioactive fungal metabolites 

identified is a strong motivation to develop 

Aspergillus for more exploration into 

secondary metabolite engineering. The 

occurrence of fungi in deep sea sediments has 

been poorly studied and documented [4-8]. 

Using selective media, 66 lipolytic fungal 

strains were isolated from 44 marine 
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sediments. On the basis of morphological and 

molecular analysis the most promising isolate 

BTSS-1005 was characterized. Data on fatty 

acid composition is used for physiological, 

chemotaxonomic and intrageneric 

differentiation studies of many organisms. 

Fatty acids make up a relatively constant 

proportion of the cell biomass and signature 

fatty acids exist that can differentiate major 

taxonomic groups within a community [9-10]. 

FAME analysis provides information on the 

microbial community composition based on 

groupings of fatty acids [11-12]. Hence fatty 

acid methyl esters were analyzed by gas 

chromatography (GC) using the Sherlock 

Microbial Identification System (MIDI Inc.). 

We report here the occurrence of fungi in 

deep-sea sediments and characterization of 

most promising lipolytic fungal isolate, 

identified as Aspergillus sydowii, based on 

morphological and molecular traits. 

MATERIAL AND METHODS   

Strain and Cultural Conditions 

A filamentous fungi was isolated from a 

marine sediment sample collected from Bay 

of Bengal at Divipoint location (Latitude 

15°59.813N and Longitude 81°29.045E) at a 

depth of 191 meters. The purified strain is 

picked up and maintained on PDA slants. 

Biomass for characterization studies was 

obtained by cultivation in shaker flasks on 

YEME broth. 

Lipase Activity 

Primary Screening for Lipolytic Isolates 

Detection of lipolytic fungi is done by 

tributyrin agar diffusion method [13]. Twenty 

ml of tributyrin agar medium was inoculated 

with a loopful of isolate and incubated at 28ºC 

for five days. The composition of tributyrin 

agar medium is (g/l): (NH4)2SO4, 5; 

Na2HPO4, 6; KH2PO4, 2; MgSO4, 3; CaCl2, 3; 

agar 20 and tributyrin, 10ml with pH 6.0. 

Lipolytic zone of the isolates was measured 

and these isolates were subjected to secondary 

screening. 

 Secondary Screening for Lipase 

Production 

The selected isolates were cultivated in a 

synthetic medium containing olive oil (source 

of natural triglyceride, triolein) as the sole 

carbon source under submerged fermentation 

conditions and assayed for the lipolytic 

activity of the culture filtrates. 45ml of 

production medium is taken in 250ml 

Erlenmeyer flask and inoculated with a 

loopful culture of each isolate. The flasks 

were incubated at 28ºC for 4 days on a rotary 

shaker (120 rpm). The culture broth was 

filtered and the clear filtrate was used as the 

source of crude enzyme. The composition of 

the production medium is (g/l): Olive oil, 10; 
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(NH4)2 SO4, 5; Na2HPO4, 6; KH2PO4, 2; 

MgSO4, 3; CaCl2, 3 with pH 6.0. 

Lipase Activity Determination 

The culture broth was filtered and the lipase 

activity in the culture filtrate was determined 

by titrimetry using olive oil substrate 

emulsion method [14]. One unit of enzyme 

activity is defined as the amount of enzyme 

required to liberate 1µmole equivalent fatty 

acid / ml/ min at 30 ºC under the standard 

assay conditions. All the experiments were 

carried out in triplicate and the mean of the 

three values is presented. 

Characterization 

The best lipolytic fungal isolate, BTSS-1005 

was grown on various types of media [15] for 

morphological studies. The colonies were 

observed after 7 days of cultivation at 28 ºC. 

The color names used in this study were taken 

from the Methuen Handbook of Colour [15] 

and taxonomic characterization was done [16-

17]. Scanning Electron Micrograph was taken 

at Advanced Analytical Laboratory (using 

Scanning Electron Microscope JEOL; JSM-

6610LV), Andhra University. Molecular and 

chemotaxonomical analysis was done by 

sequencing studies and by determining the 

fatty acid composition (using standard 

Microbial identification system) at MTCC, 

Chandigarh. For cellular fatty acid analysis, 

the strains were grown on PDA agar medium 

at 25°C for 48 hours and biomasses from 

which fatty acids were extracted were 

standardized for their physiological age at the 

point of harvest according to the protocol 

given by MIDI. Fatty acids were saponified, 

methylated and extracted using the standard 

protocol of MIDI (Sherlock Microbial 

Identification System, version 4.0). The fatty 

acids were analyzed by GC (Agilent 6890 

Series) and identified using the TSBA50 

database of the Microbial Identification 

System [18]. 

Filamentous fungi were identified on the basis 

of their 18S rRNA gene and internal 

transcribed spacer regions of rDNA [19, 20]. 

The conditions for PCR amplification of both 

targets were 50 ng of DNA, 5 µL of 10X 

reaction buffer, 0.5 U of Taq DNA 

polymerase, 200 µM of the four 

deoxynucleotides (all components from 

Promega Italia s.r.l. Milan, Italy) and 0.2 µM 

of each primer was combined in a total 

volume of 50 µL. The PCR procedure for all 

primer sets used consisted of 30 cycles: initial 

denaturation at 95ºC for 5min,denaturation 

95ºC for 30 s, annealing at 50 ºC for 30 s, and 

elongation at 72 ºC for 1:30 and final 

extension at 72 ºC for 10min .The primers 

used for PCR amplification of ITS-D1/D2 

region: ITS1 (F) :TCC GTA GGT GAA CCT 

GCG G  and NL4 (R) :GGT CCG TGT TTC 
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AAG ACG G. For Sequencing: For ITS 

region ITS1 (F) TCC GTA GGT GAA CCT 

GCG G ITS4 (R) TCC TCC GCT TAT TGA 

TAT G and for D1D2 region: NL1 (F) GCA 

TAT CAA TAA GCG GAG GAA AAG and 

NL4 (R) GGT CCG TGT TTC AAG ACG G. 

Sequencing was carried out and the results 

compared to sequences held in GenBank 

databases using the BLAST program [21]. 

Closely related or phylogenetically relevant 

sequences were obtained from the GenBank 

databases. Sequences were aligned using 

CLUSTAL W and the sequence alignment 

editor available in MEGA 5.05 [22]. 

Corrected pairwise distances were computed 

using the Jukes and Cantor correction [23]. 

Bootstrap analysis was based on 1000 re-

samplings of the sequence alignment. The 

evolutionary tree was inferred by using 

Neighbour joining method with Mega 5.05 

software.  

Nucleotide Sequence Accession Number 

The 18S rRNA gene sequence of strain 

(975nucleotides) has been deposited in 

GeneBank with the accession number 

JQ755254. 

RESULTS AND DISCUSSION 

Lipase Activity 

Using the selective media, 66 lipolytic fungal 

strains were isolated. The samples of 7 

locations are found suitable for the isolation 

of lipolytic fungi. Number of active strains 

found depends on many factors like the 

medium and methods of screening. The 

isolate BTSS-1005 of DIV 3 sediment of 

Divipoint location showed maximum lipolytic 

activity of 0.166U among all the isolates 

(Table 1). 

Characterization 

Identification of the Most Promising 

Lipolytic Fungal Isolate 

Morphological properties serve as the primary 

basis of characterization and the results 

indicate that BTSS 1005 was characterized by 

its bluish green colonies, moderate growth, 

reverse in shades of red, conidial heads 

radiate to nearly globose, conidiophores 

colourless, smooth, vesicles globose, 

sterigmata in two series, conidia globose to 

subglobose spores. On Potato dextrose agar 

(PDA) it was blue-green color, often with 

reddish exudate, reverse reddish and with 

extremely rough conidia. Colonies on malt 

extract agar grew more rapidly 4 to 5 cm. in 2 

weeks, essentially plane, with crowded 

conidial structures arising from the sub-

merged mycelium. Conidial heads typical of 

the species are produced in greater abundance 

and are characteristically more blue-green 

than on Czapek's agar; exudate lacking; 

reverse uncolored to pale reddish maroon or 

with the green color of the conidial heads 
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apparent through the substrate. The 

morphological and cultural features in all the 

media used for study coincided with the 

features of A.sydowii reported earlier by many 

researchers (Table 2) On the basis of 

morphological characteristics (Figure 1) 

strain BTSS-1005 was identified as 

Aspergillus sydowii. This report was 

confirmed after observing the scanning 

electron micrograph (Fig 2) and also 

sequencing studies on the isolate. While a few 

species of Aspergillus, including A. sydowii, 

have been isolated from the ocean before [24-

30], they are not considered normal 

inhabitants of the marine environment. This 

suggests that the marine sediments are also 

good sources for isolation of lipolytic 

Aspergillus sydowii. 

Molecular Characterization of the Isolate 

The complete sequence of 18S r RNA gene of 

the strain of BTSS 1005 strain showed 100% 

similarity with Aspergillus sydowii. The 

sequence was deposited in the GenBank 

database (Accession No. JQ755254). This 

sequence was compared with the 

corresponding partial 18S r RNA gene 

sequence of representative members of the 

genus Aspergillus retrieved from the public 

database by using BLAST and the tree 

topology of 18S r RNA (Figure 3) confirms it 

as Aspergillus sydowii [31-35]. 

Chemotaxonomy of the Isolate 

The fatty acid methyl esters were identified 

on the basis of their retention times and 

quantified. The percentage contents of fatty 

acids vary from 0.08-46.43%. The 

compounds occurring in smaller quantities 

were C18:0 (4.65%) and C14:0 (1.85%). 21 

compounds were present in concentrations 

less than 1%. The major cellular lipids were 

linoleic acid (46.43%), oleic acid (19.90%) 

and palmitic acid (19.67%) (Figure 4). There 

are no reports available on the fatty acid 

profile of Aspergillus sydowii. Characteristic 

Fatty acid profiles are used to identify fungi 

taxonomically [36-42].

  
Table 1: Location of the Promising Isolate and its Lipase Activity 

Divipoint 
Sediment No. 

Isolate No. 
BTSS 

Depth 
(meters) 

Latitude Longitude Lipolytic 
 zone (R/r) 

Lipase 
 Activity (U/ml) 

DIV3 1005 191 15°59.813N 81°29.045E 1.77 0.16600 
 

Table 2: Morphological Characteristics of the Strain BTSS 1005 
S. No. Medium Growth Vegetative 

mycelium 
Aerial 

mycelium 
Spore 

Colour 
Soluble 
pigment 

1 Potato 
dextrose agar 

Abundant White Yellow Greenish No 
pigment 

2 Czapek Abundant White Brown Brown Brown 



Panchagnula B and T erli R                                                                                                          Research Article 
 

 
1493 

IJBPAS, July, 2013, 2(7) 

               
Figure 1: Aspergillus sydowii (Strain BTSS1005) on PDA Agar and YEME Agar 

 

 
 

Figure 2: Scanning Electron Micrograph of Marine Aspergillus sydowii (Strain BTSS 1005) Grown on YEME 
Agar for 1 Week at 28ºC. Bar 2µm 

dox agar 
3 Sabouraud 

dextrose agar 
Abundant White Brown Greenish Purple 

4 YEME 
Agar 

Abundant Reddish 
brown 

Brown Black Brown 

5 Oat meal 
agar 

Good White Brown Greenish 
black 

No 
pigment 

6 Inorganic salts 
starch agar 

Good White Brown Black No 
pigment 

7 Glycerol- 
Aspargine 

agar 

Good Reddish 
brown 

Brown Black Brown 

8 Peptone 
agar medium 

Abundant White White 
brown 

Dark 
brown 

Orange 
red 

9 Tryptone 
yeast glucose 

agar 

Good White White Dark 
brown 

No 
pigment 

10 Nutrient agar Moderate White White Brown No 
pigment 
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Figure 3: Phylogenetic Tree Based on 18S rRNA Gene Sequences Showing Relationship Between Marine 
Active Strain and Related Members of Genus Aspergillus by Neighbour Joining Method Using Mega 5.05 

Version Software. Bootstrap Values (Expressed as Percentages of 1000 Replications) Greater Than 50% are 
Given at Nodes. Bar 0.01 Substitutions per Nucleotide Positions 

 



Panchagnula B and T erli R                                                                                                          Research Article 
 

 
1495 

IJBPAS, July, 2013, 2(7) 

 



Panchagnula B and T erli R                                                                                                          Research Article 
 

 
1496 

IJBPAS, July, 2013, 2(7) 

 
Figure 4: Fatty Acid Profile of Aspergillus sydowii (Strain BTSS 1005) 

 

CONCLUSION 

Filamentous fungi are recognized as the best 

lipase producers and are currently the 

preferred sources; since they produce 

extracellular lipases their extraction from 

fermentation media is easy. It is the first 

report on Aspergillus sydowii from marine 

sediment producing lipase. In the present 

study the morphological and molecular 

characterization has been carried out to 

identify the filamentous fungi Aspergillus 

sydowii. Phylogenetic analysis largely 

confirms the morphological identification, 

specifying accurately the taxonomic position 

and their possible molecular traceability. 

Considering the high lipase activity, it is 

further proposed that the marine Aspergillus 

sydowii holds enormous scope for commercial 

exploitation of lipase production and there is 

abundant scope for research on marine fungi 

for production of bioactive compounds. 
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