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ABSTRACT 
The enzyme lipase is found to have significant physiological, industrial and ecological potential. Yeasts are one of active 
producers of extracellular lipase enzyme among micro organisms. The present study is aimed at screening yeasts isolated 
from the mangrove sediments for the hydrolytic activity of lipase and identifying them. The study area selected was the 
mangroves of Chandragiri region, Kasargod. The sediment samples were collected from two different parts of this region 
viz a polluted site and a non-polluted site. The lipolytic potential was tested on nutrient agar plates supplemented with 
1% tributyrin as substrate and observed for a period of 7 days. Candida tropicalis was the most abundant and active 
lipase producing species found in the sediments. Our study showed that the yeasts isolated from polluted sediments 
showed early onset and faster rate of lipid hydrolysis compared to those from non polluted sites. A period of 72-96 hours 
was found to be the time at which yeasts showed maximum lipolytic activity after which it remained constant. Mangrove 
sediments due to its unique physico chemical properties tend to harbor microbial community with significant 
physiological potential. A stressed condition like pollution in these sediments act as a selective force for the microbes 
especially yeasts to be more potent to cope up with the prevailing changes. Thus, the results of our current work 
emphasis on the scope of using yeasts isolated from mangrove sediments as potential candidates for the commercial 
production of lipases used in industrial purposes and in bioremediation processes. 
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INTRODUCTION 
Lipases (EC 3.1.1.3) are group of enzymes which are ubiquitously found in most of the micro organisms, 
plants and animals [7,16]. They act as catalysts in a wide range of reactions like hydrolysis, esterification, 
alcoholysis, acidolysis, aminolysis and so on [10]. Microbial lipases are of great interest in recent years 
due to their various industrial applications in the detergent, food, flavor, pharmaceutical, agrochemicals, 
cosmetics and perfumery industries [11,17,22]. They are also of large demand in diverse applications 
including making of fine chemicals, esters and amino acid derivatives, waste water treatment, medicine 
and bioremediation of polluted soils [6,15,25].  Fungi, in particularly yeasts, due to their extracellular 
lipase production are considered as the best source of lipase among microbes [24]. This is due to the fact 
that they are easy to grow and handle and is considered as natural and safe compared to bacteria [12]. 
Apart from these, yeast lipases can be produced in large scale by fermentation and they follow low cost 
extraction methods which make them technically favorable organisms [13,18]. 
Mangroves, despite their ecological significance, are facing destruction worldwide due to climate change, 
deforestation and other anthropogenic interventions. Pollution of mangrove sediments by both organic 
and inorganic contaminants is a serious issue that needs to be taken care immediately for the restoration 
of this ecosystem. One of the most suitable strategies that can be applied is bioremediation using 
extracellular enzymes produced by the microorganisms especially yeasts [21]. Contamination in 

AAddvvaanncceess    
iinn      

BBiioorreesseeaarrcchh  

http://www.soeagra.com/abr.html
mailto:vidya_p31@yahoo.com
mailto:drcdsebastian@gmail.com


ABR Vol 12 [1] January   2021                                                        91 | P a g e               © 2021 Society of Education, India 

ecosystems may act as a strong selective force for microbial communities. As a result, the contaminated 
areas tend to be dominated by those organisms that can either tolerate or degrade the contaminants, 
hence directly affecting their diversity compared to non contaminated parts [8]. The microbial analysis 
and the metabolic reconstruction studies in mangrove sediments have shown that the existence of 
particular microbial community in them is modulated by the prevailing conditions [2].   
Considering these facts, the present study is an attempt to screen the lipase activity and identify the 
yeasts isolated from polluted and non polluted sediments of mangroves of Kasaragod, Kerala. No such 
works have been reported before on the extracellular lipases from the yeasts of mangrove sediments of 
North Kerala, particularly from the current study area. Hence, this study would be helpful in building a 
baseline data for the future research on exploitation of yeast isolates from sediments of mangroves for 
the production of hydrolytic enzymes. Based on the results, the yeast isolates with best lipolytic activity 
can be used for industrial applications and bioremediation process after sufficient manipulations for 
maximum growth and enzyme production.  
 
MATERIAL AND METHODS 
For the present study, the mangroves of Chandragiri located in the Kasaragod district of Kerala were 
selected (Fig. 1). The sediment samples were collected from two different sites (~500 meters apart) of 
the same ecosystem during monsoon period (September 2019) of the year. The mangrove sediments of 
one site (KGDP) (12°28'10" N 74°59'40" E) were polluted by anthropogenic activities, mainly due to 
dumping of food and house hold wastes while the other site showed little or no pollution (KGDN) 
(12°28'13" N 74°59'34" E) (Fig. 2). Sub surface samples (10-20gms) were collected using hand core 
method, transferred aseptically into sterile polythene bags and transported to the laboratory in ice boxes. 
The subsamples from both the sites were then separately pooled and homogenized to composite sample 
and processed within 4 hours of collection. Physico-chemical characteristics of the sediments like pH, 
temperature and salinity were measured during the time of collection. The sediments were later air dried 
and analyzed for percentage organic matter and sediment texture using modified Walkley and Black 
method (23). 
For the isolation of yeasts, plating of the sediment samples were done employing spread plate method in 
Wickerham’s agar supplemented with 200 mg/l chloramphenicol (27). The plates were incubated at 18 ± 
2°C for 7 days and the colonies developed were purified by quadrant streaking and transferred to malt 
extract agar slants for further studies. Isolates were stocked in malt extract agar vials overlaid with sterile 
liquid paraffin for long term storage.  
The isolates were screened qualitatively for the production of extracellular lipase in solid medium 
supplemented with suitable substrate. Nutrient agar added with 1% tributyrin as substrate was used in 
our study to test the hydrolytic activity of lipase enzyme. The plates were spot inoculated and incubated 
at room temperature (28 ± 2ºC) for 7 days. Formation of clearance/halo zone around the colonies was 
considered as positive. The diameter of the clearance zones was measured and recorded at every 24 
hours for a period of a week. 
The yeast isolates showing lipolytic activity were identified up to genus level using morphological, 
physiological and biochemical methods (3). The species level identification was confirmed with the help 
of molecular techniques by extracting genomic DNA, sequencing of ITS region as per Harju et al. (9) and 
NCBI BLAST. ITS primers (Forward ITS 1: 5' -TCC GTA GGT GAA CCT GCG G- 3' and Reverse ITS 4 - 5' -TCC 
TCC GCT TAT TGA TAT GC- 3') by White et al. (26) which amplify a fragment of approximately 580 bp 
containing the ITS 1, 5.8 S and ITS 2 regions were used for the present study.  
 
RESULTS  
The number of colony forming units per milli litre (CFU/ml) of the diluted sediment sample from the two 
study sites (in triplicates) of Kasaragod mangroves was calculated. The CFU/ml of yeast in mangrove 
sediments from polluted site (KGDP) was 200 while that from the non-polluted site (KGDN) was 100. The 
sediment temperature, pH and organic matter (%) of KGDP were 28 °C, 6.8, 2.59 ± 0.02 and KGDN were 
29°C, 6.8, 2.53 ± 0.01 respectively. 
Yeast colonies showing varied morphological characteristics in Wickerham isolation media containing 
plates were selected. These colonies were then isolated, purified and used for screening the production of 
extracellular lipase. The growth of colonies and its hydrolysis of substrate (1% tributyrin) on plates 
qualitatively were monitored at every 24 hours for a week. The diameter of the clearance zone was 
measured and expressed in milli meters (mm) (Fig. 3). A total of 30 isolates which showed lipase activity 
in plates at 28 ± 2ºC were selected from both the sites (15 each from KGDP and KGDN) for the study. The 
samples were designated as KGDP 1 - KGDP 15 (isolates from polluted sediments) and KGDN 1 – KGDN 15 
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(isolates from non - polluted sediments). The results of the lipase enzyme activity of the yeast isolates 
were summarized in Table 1. 
The isolates with lipase activity were characterized by both conventional and molecular techniques for 
their proper identification to the species level. Candida tropicalis (NCBI Accession no: MT 141122) was 
the most abundant yeast species found in the mangrove sediments studied. They were found to produce 
extracellular lipases with good hydrolytic activity against lipid substrates. Candida dubliniensis (MT 
132376), Kluveromyces siamensis (MT 138586), Trichosporon asahii (MT 138568), Debaromyces 
napelensis (MT 138571) and Saturnispora diversa were the other species identified to have lipolytic 
activity. The isolate KGDP 7 (Candida tropicalis) showed the highest zone of clearance among all.  
The diameter of the zones of clearance of lipolytic forms from polluted sediments varied between 0-
21mm (KGDP) and those from non-polluted (KGDN) varied between 0-12mm. Significant differences were 
noted in the lipolytic activities of yeasts isolates between polluted (KGDP)  and non polluted (KGDN) 
mangrove sediments. In KGDP the hydrolysis of lipid substrate by the isolates started early at 24 hrs and 
increased at a rate of 3-4 mm to maximum at every 24 hours for next 2 days. But in case of KGDN, the 
hydrolysis started late which was after 48hrs of incubation with the substrate containing media. The 
clearance zone was smaller in diameter and did not increase much even after 5 days of incubation. All the 
isolates showed maximum lipolytic activity around Day 4 (96 hrs) and then remained constant.  
 
Discussion 
In the present study, we have compared the lipolytic activity of yeast isolates from two different sites in 
terms of anthropogenic pollution of the same mangrove area of Kasaragod. The production of lipase by 
yeast is normally determined by measuring its enzyme activity which tests the ability of lipase to 
hydrolyze triacylglycerols into fatty acids and glycerol (4). Isolates from polluted sediments (KGDP) 
showed faster rate of lipid hydrolysis compared to those from the non polluted (KGDN) sediments. This 
shows the presence of highly active yeasts capable of producing extracellular lipases against pollutants in 
the sediments. The yeasts isolated from polluted environments would have enhanced enzyme production 
due to the presence of natural substrates in the pollutants. Such isolates with inherent potential can be 
exploited for the large scale production of hydrolytic enzymes for industrial uses and bioremediation. It 
has been recorded that Candida and Pichia are the most active group in producing lipase enzyme (14,19). 
Candida tropicalis has been already identified as a potential oil degrader (10). Most of the lipolytic isolates 
in our study also belongs to genus Candida particularly Candida tropicalis. The genus Candida has not only 
the ability to hydrolyze and synthesize various oil types and  long chain esters (20) but also to act on non 
specific triacylglycerols widely found in nature (1). The isolates showed maximum hydrolysis during 72 
hrs – 96 hrs after which the activity remained unchanged. Hence this period can be considered as most 
appropriate for the extraction of lipases from yeast for commercial purposes. Since the lipase activity is 
influenced by various environmental factors like the incubation period, pH, temperature, substrate 
concentration etc, they should be also taken into consideration during the large scale production of the 
enzyme (5). Development of a consortium of lipase active yeasts and optimization of their growth for 
maximum enzyme production would be a great step in the bioremediation of polluted environments. 
Also, the lipase production and hydrolytic activity of yeast isolates were under 30°C which make them 
potential candidates for commercial production and industrial applications. 
 
CONCLUSION 
Mangrove sediments, due to their unique ecosystem conditions, are found to be good source of potent 
microbes including yeasts. The extra cellular enzymes produced by them have not only industrial 
application but also biodegradation/bioremediation capacity. Our study proved the presence of highly 
active lipolytic yeasts belonging to mainly genus Candida in the mangrove sediments which has the 
capacity to degrade lipid substrates readily. It was also found that the yeasts isolated from polluted 
sediments showed higher hydrolytic potential than those from pristine environment. Hence, further 
research on maximizing the production and extraction of extracellular lipases from these yeasts would be 
promising for bioremediation of polluted environments and in industrial applications. 
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Table 1: Lipase enzyme activity of yeast isolates from mangrove sediments from polluted and non - 
polluted sites of Kasaragod, Kerala 

No Isolates Species 
Diameter of the Clearance/halo zone (mm) 
24 hrs 48 hrs 72 hrs 96 hrs 120 hrs 

1 KGDP -1 Candida tropicalis - 4 8 15 16 
2 KGDP -2 Candida tropicalis - 8 12 16 16 
3 KGDP -3 Candida tropicalis 8 12 15 17 18 
4 KGDP -4 Kluveromyces siamensis 10 10 10 10 10 
5 KGDP -5 Candida dubliniensis 10 15 17 20 20 
6 KGDP -6 Candida tropicalis 8 9 12 15 15 
7 KGDP -7 Candida tropicalis 9 13 17 20 21 
8 KGDP -8 Candida tropicalis 10 14 15 17 17 
9 KGDP -9 Candida tropicalis 10 12 13 14 14 

10 KGDP -10 Candida tropicalis 11 13 14 16 16 
11 KGDP -11 Candida tropicalis 10 11 11 12 12 
12 KGDP -12 Candida tropicalis - 3 5 10 10 
13 KGDP -13 Trichosporon asahii - 4 6 10 10 
14 KGDP -14 Candida tropicalis 9 12 13 15 16 
15 KGDP -15 Debaromyces napelensis 8 9 9 10 10 
16 KGDN -1 Candida dubliniensis - - 7 8 8 
17 KGDN -2 Candida tropicalis - - 8 10 10 
18 KGDN-3 Candida tropicalis - - 9 9 9 
19 KGDN -4 Kluveromyces siamensis - - - 6 6 
20 KGDN -5 Candida dubliniensis - - 8 10 10 
21 KGDN-6 Candida tropicalis - - - 5 5 
22 KGDN -7 Candida tropicalis - - - 6 6 
23 KGDN -8 Candida tropicalis - - 8 9 9 
24 KGDN-9 Candida tropicalis - - 8 8 8 
25 KGDN -10 Candida tropicalis - - 7 7 7 
26 KGDN-11 Candida tropicalis - - 8 9 9 
27 KGDN-12 Candida tropicalis - - - 9 9 
28 KGDN -13 Candida tropicalis - - 9 12 12 
29 KGDN -14 Candida tropicalis - - 9 9 9 
30 KGDN -15 Saturnispora diversa - - - 6 6 

 

 
Figure 1: Google earth image of sites of collection of mangrove sediments, Kasaragod. 

KGDP – polluted site; KGDN – non-polluted site.  Scale bar = 1 Km 
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Figure 2: Sites of collection of mangrove sediments. A - KGDN (non-polluted site); B - KGDP (polluted site) 

 

 
Figure 3: Nutrient agar plates (1%tributyrin) showing yeast isolates with lipase enzyme activity. Positive 

lipolytic forms shows clearance zones around the colonies. 
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