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Abstract 
The natural products like enzymes in micro fungi from marine soil. In the current study, screening and partial purification 
of enzymes at marine soil fungi from Chennai and Thiruvallur district. The fungi were screened for the synthesis of 
amylase, protease, lipase and chitinase enzymes. The screening result showed that the isolated marine soil fungi like 
Aspergillus niger, A. flavus, A. terreus, A. candidus, A. awamori, A. fumigatus, Pencillium citrinum, P. longibrachiatum, P. 
lanosum, Pencillium sp, Fusarium sp, F. solani, Cunninghamella vitricillate, Neurospora sp and N. crassa has the ability to 
produce all the four enzymes. The Aspergillus niger, A. terreus and A. fumigatus were screened based on quantum of 
enzymes. The maximum amylase activity was observed in Aspergillus niger (3.601 IU/ml) followed by A. terreus (3.743 
IU/ml) and A. fumigatus (3.905 IU/ml). The four enzymes from soil fungi showed a significant difference (P≤0.05). The 
fungi which is observed with maximum lipase activity has been taken for partial purification process. Among them, the 
lipase enzyme in A. fumigatus is preceeding with maximum purification fold (3.6) in the dialysis experiment. It was 
concluded that, the exceptional ability to produce extracellular proteins in the isolated soil fungi are the main source of 
industrial enzymes.  
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 The enzymes are biocatalysts, which depending on the 

biological reaction's nature, catalyze particular biochemical 

reactions. Eco-friendly products are being developed by 

biotechnological industries using natural resources. 

Environmental pollution is reduced by replacing chemical 

products with biological factors like enzymes which decreases 

the formation of effluent. The production of various enzymes 

which are highly demanded in industries for a variety of 

purposes heavily depends on microorganisms. The bacteria, 

fungi and yeast which synthesize economically significant 

enzymes in microorganisms. The enzymes such as amylase, 

protease, lipase and chitinase are commonly isolated from 

microorganisms [1]. Starch serves as the substrate for the 

hydrolytic enzyme known as amylase. The food industry uses 

amylase extensively for a variety of procedures such as syrup 

making and fruit juice shelf-life improvement [2]. 

Pharmaceuticals, the paper industry, clinical research, starch 

analytical chemistry and medicinal chemistry are just a few of 

the several fields in which amylase is used. To release fatty 

acids and glycerol, lipase hydrolyzes the acylglycerols and 

glycerol esters. Long chain triglycerides are converted into 

diglycerides, monoglycerides, fatty acids and glycerol [3]. 

Lipases are used widely in the food, cosmetic and 

pharmaceutical industries as well as in the synthesis and 

degradation of fatty acid and glycerol esters. Proteases are a 

type of hydrolase enzyme that share content the polypeptide 

chain connecting the amino acids found in proteins. Proteases 

play an important role in commercial businesses [4]. The 

minimum cultivation requirements and ease of genetic 

manipulation, the commercially available protease is of 

microbial origin as compared to that of plants and animals [5]. 

Proteases are more important among these enzymes due to their 

numerous biotechnological applications in the detergent, 

pharmaceutical, dehairing process in the leather industry, 

brewing and cheese making, textile, laundry, and waste 

processing industries [6]. The therapeutic usage of protease 

includes the treatment of skin ulcers as a healing agent [7]. They 

are important enzymes used in the industries that process starch 

to help it break down into simple sugars [8-10]. The first major 

use of microbial enzymes in the food industry started with the 

use of starch-degrading enzymes [11-12]. Protease, the enzyme 

that performs proteolysis, accounts for over 60% of all enzyme 

markets [13-15]. This enzyme is important for a wide range of 

application including waste treatment [14], [16], the 

formulation of pharmaceuticals, detergents and the leather 

industry [17]. For order to search for microorganisms, [18] a 

variety of techniques can be used to find extracellular lipases. 

using inducer substrates including vegetable oils, 
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standard triglycerides (tributirin, triolein), Tween 80 and dyes 

in a solid medium [19, 20]. Chitinases also play a significant 

role [21-22] in the production of single cell proteins, growth 

factors, mosquito control, a biocontrol agent of fungal 

pathogens, and isolation of fungal protoplasts [23-24]. Due to 

its high demand for stopping the chemical hydrolysis of starch 

during the starch liquefaction process, amylase holds a 

significant part (about 25%) of the global enzyme market [25-

26]. Additionally, it has been used in the paper pulp, food, 

brewing, textile and other industries [27-29]. Being widely 

distributed, fungi survive in nature because to their remarkable 

physiologic versatility and ability to release a variety of 

enzymes that aid in the breakdown of complicated polymers 

[30]. They have a powerful extracellular enzymatic complex, 

able to depolymerize this aromatic polymer into lower 

molecular weight compounds [31]. Their application has been 

expanded into many other fields including as analytical and 

medicinal chemistry [32]. In the food industry, a number of 

starch hydrolysates have been used as sweeteners. Amylases 

have also been used in the brewing industry to transform grain 

starch into fermentable sugars for yeast strains [33]. Amylase 

enzymes are used by the paper and detergent industries [34-38]. 

Enzymes are among the most important products obtained for 

human needs through plants, animals and microbial sources. 

Nowadays, the use of enzymes in industrial sector is increasing 

due to increase in the number of industries especially food, 

beverages, textile, leather and paper industries [39-40]. There 

have been some interesting research on metabolites and 

extracellular enzymes that may break down the polymers in cell 

walls [41]. Enzymes are biological catalysts that aid in the 

occurrence of chemical reactions under a variety of physical 

conditions. Although all enzymes are proteins by nature and 

each one plays a distinct performance function [42]. The aim of 

this study to screening and partial purification of enzymes at 

marine soil fungi from Chennai and Thiruvallur district. 

 

MATERIALS AND METHODS 
 

Sample collection 

 Marina sea and Fore shore estate from Chennai district 

and Pazhaverkadu from Thiruvallur district selected for three 

marine soil sample collections. Soil samples were collected 

from the top 10-15 cm of the soil using a sterile spatula and 

placed in sterilized polythene bags [43]. These samples were 

brought to the lab and kept there at 4°C until processing 

commenced. A unique sample code was received to each 

sample. 
 

Screening of enzymes 

 The isolated marine soil fungal culture was screened for 

the presence of enzymes amylase, protease, lipase and 

chitinase. 
 

Amylase assay 

Starch was used as the substrate in a method described 

by [44] using DNS to determine enzyme activity. In a total 

volume of 2 ml, the reaction mixture contained the following 

compounds: After 30 minutes of incubation at 40 °C in a water 

bath with 1 ml of enzyme extract added, 1 ml of 1% soluble 

starch in citrate phosphate buffer (pH 6.5), the reaction was 

stopped by adding 1 ml of DNS reagent (3, 5-dinitro salicylic 

acid, Sigma-Aldrich Spruce Street, St. Louis, USA) and boiling 

for 5 min at 80 °C. The tubes were cooled after the reaction was 

stopped, and the absorbance was measured at 540 nm. By using 

glucose as the reducing sugar in the standard plot, the amount 

of glucose produced was calculated. The amount of enzyme that 

releases 1 mol of glucose per minute under the assay conditions 

is regarded one unit of amylase activity. 

 

Protease assay 

With a few minor modifications and using casein as the 

substrate, the proteolytic activity in culture supernatant was 

evaluated in accordance with the method described by Keay and 

Wildi [45]. It was mixed with 1 mL of culture supernatant and 

1 mL of 1% (w/v) casein in 0.1 M sodium phosphate buffer (pH 

7.0). The mixture was then incubated for 10 minutes at 30 °C 

and 2 mL of 0.4 M trichloro acetic acid (TCA) was added to 

stop the reaction. The culture supernatant-containing mixture 

was then incubated at room temperature for 30 min before being 

centrifuged at 1000 rpm for 5 min. After 10 minutes, 1 mL of 

the Folin reagent was mixed to the resulting supernatant (1 mL), 

which had been combined with 5 mL of 0.4 M Na2 CO3. The 

absorbance at 660 nm was measured after allowing the tubes to 

stand at 30 °C for 30 minutes. The control was set up in a similar 

method. But casein was not being added until the reaction had 

already stopped. Tyrosine at a level of 0–60 g/mL was used to 

create a standard curve. The amount of enzyme needed to 

release one microgram (1 g/mL) of tyrosine under the assay 

conditions described was used to define one unit of protease 

activity. The assays were all repeated twice. 

 

Lipase assay 

 TBA medium-grown cultures that were 5 days old 

culture were used for inoculation. For the production of lipase, 

two plugs of a fungal culture were incorporated into 100 cc of 

production medium. For five days, cultures were incubated at 

30°C and 100 rpm. The enzyme assay was carried out using the 

procedure described by [46]. Every 24 hours, the culture filtrate 

was removed out of each flask and centrifuged at 10,000 rpm 

for 10 minutes at 40 °C. Enzyme assays were performed using 

supernatants. A spectrophotometric assay was used to measure 

lipase production using the substrate p-nitro phenyl palmitate 

(p-NPP). Lipase hydrolyzed p-NPP to give p-NP which gave 

yellow color and absorbance of which was measured 

spectrophotometrically at 410 nm against blank. 

 

Chitinase assay 

Colloidal chitin was selected as the substrate for the 

chitinase enzyme assay. One hour was kept incubating the 

reaction mixture, which included 0.5 ml of 1% w/v colloidal 

chitin and 0.5 ml of enzyme solution. The reaction was then 

stopped by adding 3 ml of the 3, 5-dinitrosalicylic acid reagent 

which was then heated at 100 ̊ C for 5 min. After centrifugation, 

the modified method of [47] was used to determine the amount 

of reducing sugar in the supernatant. Absorbance was measured 

at 530 nm using UV spectrophotometer along with substrate 

and blanks.  N-acetylglucosamine serial dilutions (from 0 to 50 

mM) were prepared to determine the enzyme unit. For 

determination of enzyme unit, serial dilutions of N-

acetylglucosamine (from 0 to 50 mM) were prepared. The 

amount of enzyme required to release 1 mmol of N-

acetylglucosamine (as a standard) from chitin per minute is 

defined as one unit (U) of the chitinase activity. 

 

Partial purification of enzymes 

After the culture filtrates had been incubated for 12 days, 

the crude enzyme was precipitated with varying concentrations 

of ammonium sulphate, keeping the mixture under a magnetic 

stirrer at 4°C for 24 hours. The protein precipitate was then 

collected by cooling the mixture and centrifuging it at 10,000 

rpm for 10 minutes. The pellet was dialyzed against 2-3 changes 

of buffer during the process under a magnetic stirrer at 4°C for 
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24 hours while being suspended in a sodium acetate buffer with 

a pH of 4.6 [48]. Proteins that were only partially purified were 

measured (U/mL) in an aliquot. 

 

Purification profile 
 

Enzyme activity 

By using casein as a standard and ammonium sulphate 

precipitation and dialysis to purify the samples, the enzymes 

activity in the raw materials was determined [49]. 

 

Estimation of protein content 

Using bovine serum albumin as a standard, the amounts 

of protein in the crude extract, ammonium sulphate 

precipitated and dialyzed enzyme samples were calculated 

[50]. 

 

Specific activity 

The following formula was used to calculate the specific 

activity of the crude extract, ammonium sulphate 

precipitated and dialyzed sample. 

 

Specific activity (U/mg) = 
Total activity (Units/mL) 

Total protein (mg/mL) 

 

Purification fold 

The specific activity of the sample and the crude extract 

were used and calculated the purification fold for the 

ammonium sulphate precipitated sample and the dialyzed. The 

formula used as follows: 

 

Purification 

fold = 

Specific activity of the sample 

Specific activity of the crude extract 

Statistical analysis 

The enzymatic activity assay was performed in triplicate 

with three separate repetitions.  Along with beneficial useful 

resource of the Statistical Package for Social Sciences (version 

22), one-way ANOVA at the 95% level (P≤0.05) was used to 

statistically evaluate for significant differences between mean 

values. 

 

RESULTS AND DISCUSSION 

 

Screening of enzymes from marine soil fungi 

In the current study, totally 15 fungi were isolated from 

three different marine soil samples were collected from Chennai 

and Thiruvallur district. The marine soil fungi was isolated such 

as Aspergillus niger, A. flavus, A. terreus, A. candidus, A. 

awamori, A. fumigatus, Pencillium citrinum, P. 

longibrachiatum, P. lanosum, Pencillium sp, Fusarium sp, F. 

solani, Cunninghamella vitricillate, Neurospora sp and N. 

crassa were screened for their ability to produce enzymes like 

amylase, protease, lipase and chitinase. In amylase enzyme, the 

maximum amount of activity was screened by the soil fungi 

were represented as Aspergillus niger, A. terreus, A. fumigatus, 

Pencillium sp, P. longibrachiatum and Cunninghamella 

vitricillate. In protease enzyme, the soil fungi were presented as 

exhibiting the highest level of activity when it comes to 

screening as the A. niger, A. terreus, A. fumigatus, P.citrinum 

and Neurospora crassa. In lipase enzyme, the higher amount of 

activity was screened as Aspergillus niger, A. flavus, A. terreus, 

A. fumigatus, A. candidus and Neurospora species. In chitinase 

enzyme, the maximum amount screened by A. niger, A. terreus, 

A. fumigatus, P. lanosum and Fusarium solani. When compared 

with all enzymes, the chitinase enzyme has been minimum 

amount was screened by the activity (Table 1).  

 
Table 1 Screening of fungi by various enzymes 

Name of the marine soil fungi 
Quantity (IU/ml) 

Amylase Protease Lipase Chitinase 

Aspergillus niger 3.601±0.21k 2.715±0.12i 2.903±0.23j 1.051±0.39f 

Aspergillus flavus 1.521±0.10b 0.857±0.34a 3.936±0.17l 0.258±0.11e 

Aspergillus terreus 3.743±0.54l 2.755±0.77i 3.023±0.54k 1.470±0.85i 

Aspergillus candidus 1.660±0.61d 1.411±0.49d 2.822±0.22i 0.165±0.16d 

Aspergillus awamori 2.272±0.33f 1.760±0.61f 1.843±0.44d 0.028±0.49** 

Aspergillus fumigatus 3.905±0.27m 2.937±0.04j 3.064±0.87k 1.036±0.15f 

Pencillium citrinum 2.122±0.28e 2.168±0.58g 1.672±0.41b 0.060±0.47a 

Pencillium longibrachiatum 3.298±0.09i 1.640±0.26e 2.605±0.19g 0.045±0.10** 

Pencillium lanosum 2.167±0.17e 0.980±0.09b 1.035±0.08a 1.226±0.34h 

Pencillium sp 2.924±0.05h 1.465±0.61d 1.945±0.74e 0.147±0.12d 

Fusarium sp 2.761±0.37g 1.399±0.15c 1.772±0.10c 0.096±0.45c 

Fusarium solani 1.281±0.41a 1.414±0.57d 1.682±0.12b 1.112±0.18g 

Cunninghamella vitricillate 3.481±0.11j 1.326±0.16c 2.012±0.04f 0.011±0.49** 

Neurospora crassa 1.577±0.24c 2.597±0.37h 1.824±0.19d 0.073±0.56b 

Neurospora sp 1.527±0.29b 1.740±0.08f 2.796±0.23h 0.035±0.28** 

 

The values are expressed in terms of (Mean ± Standard deviation) 
Mean values within the column followed by the letters ‘a’ to ‘m’ are not significantly different (P≥0.05) and 
**are significantly different (P≤0.05) 

The enzymes are mostly screened by the marine soil 

fungi and when compared to all isolated soil fungi, all enzymes 

are maximum screened by the fungi such as Aspergillus niger, 

A. terreus and A. fumigatus. In amylase enzyme, the maximum 

production of quantity in 3.601±0.21 IU/ml, 3.743±0.54 IU/ml 

and 3.905±0.27 IU/ml was recorded. In protease enzyme, the 

production of quantity in 2.715±0.12 IU/ml, 2.755±0.77 IU/ml 

and 2.937±0.04 IU/ml was observed.  In lipase enzyme, the 

amount of activity is obtained in 2.903±0.23 IU/ml, 3.023±0.54 

IU/ml and 3.064±0.87 IU/ml was found to be recorded 

respectively. In chitinase enzyme, the maximum amount of 

production is 1.051±0.39 IU/ml, 1.470±0.85 IU/ml and 

1.036±0.15 IU/ml was recorded. The screening of lipase 

enzyme production quantity was recorded in Aspergillus flavus 

(3.936±0.17 IU/ml) are highly presented and the chitinase 

enzyme minimum quantity was recorded in Cunninghamella 

vitricillate (0.011±0.49 IU/ml). The amylase and lipase enzyme 

are almost screened and recorded when compared with protease 
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and chitinase enzyme represented respectively. The amylase, 

protease, lipase and chitinase screened from different marine 

soil fungi, showed (Table 1) are noted with letters ‘a’ to ‘m’ are 

not significantly different (P≤0.05) and four soil fungi 

screening of chitinase enzyme of such as Aspergillus awamori, 

Pencillium longibrachiatum, Cunninghamella vitricillate and 

Neurospora sp are significantly different (P≥0.05) as shown in 

(Fig 1). 

 

 

Fig 1 Quantification of Chitinase enzyme from three soil fungi 

 

Partial purification of enzymes  

In the present study, the partial purification of enzymes 

from selected and maximum production of marine soil fungi 

such as Aspergillus niger, A. terreus and A. fumigatus for all 

enzymes. The crude enzyme extract was subjected to 

purification by ammonium sulphate precipitation and dialysis 

in order to increase the specific activity of all enzymes. When 

compared with crude enzyme extract and dialysis, ammonium 

sulphate fractionation revealed that all enzymes and protein are 

also present in higher concentrations. After dialysis, all 

enzymes exhibited an increase in the specific activity of the 

enzyme with a purification fold (Fig 2-4). 

Purification of enzymes from Aspergillus niger 

In amylase enzyme, the crude amylase that total activity 

of 43.5 IU/ml and 49.6 IU/mg specific activity. When increase 

the specific activity of amylase, the crude extract was subjected 

to purification by ammonium sulphate precipitation and dialysis 

was found to be total activity of 41.9 IU/ml and 36.3 IU/ml and 

specific activity of 60.2 IU/mg and 75.1 IU/mg. Then protein 

are also higher content was presented by ammonium sulphate 

fractionation 38.7 IU/ml when compared with crude amylase 

and dialysis. After dialysis, the specific activity of the enzyme 

increased with 3.2 purification fold (Fig 1). When the crude 

extract was purified by ammonium sulphate precipitation and 

dialysis to increase the specific activity of protease, it was 

revealed to have total activity of 39.7 IU/ml and 32.5 IU/ml and 

specific activity of 59.6 IU/mg and 74.6 IU/mg. When 

compared to crude protease and dialysis, the ammonium 

sulphate fractionation 37.8 IU/ml protein content was also 

increased. The enzymes specific activity increased 2.6 

purification fold after dialysis (Fig 1). In lipase enzyme, the 

crude lipase had a total activity of 45.6 IU/ml and a specific 

activity of 50.6 IU/mg. The crude extract showed total activity 

of 42.1 IU/ml and 35.4 IU/ml, and specific activity of 65.8 

IU/mg and 76.2 IU/mg when it was purified by ammonium 

sulphate precipitation and dialysis to increase the specific 

activity of lipase. The ammonium sulphate fractionation 36.7 

IU/ml protein content was similarly higher when compared to 

crude lipase and dialysis. Following dialysis, the enzymes 

specific activity increased 3.5 fold in terms of purification (Fig 

1). In chitinase enzyme, the crude chitinase specific activity was 

46.1 IU/mg and its total activity was 33.2 IU/ml. When the 

crude extract was purified using ammonium sulphate 

precipitation and dialysis to increase the chitinase specific 

activity, it showed total activity of 37.0 IU/ml and 32.4 IU/ml, 

and also specific activity of 60.3 IU/mg and 70.3 IU/mg. 

Observing the protein content of the ammonium sulphate 

fractionation compared to that of crude chitinase and dialysis, it 

was found to be higher at 35.9 IU/ml. The specific activity of 

the enzymes increased 2.3 fold in respect of purification after 

dialysis (Fig 1). 

 
 

Fig 2 Partial purification of enzymes from Aspergillus niger 
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Fig 3 Partial purification of enzymes from Aspergillus terreus 

Purification of enzymes from Aspergillus terreus 

 

The crude amylase showed that the total activity of 53.6 

IU/ml and 61.5 IU/mg specific activity. As increase the specific 

activity, the purification by ammonium sulphate precipitation 

and dialysis was found to be total activity of 41.0 IU/ml and 

47.3 IU/ml and specific activity of 58.3 IU/mg and 55.7 IU/mg. 

Then protein content was also higher presented by ammonium 

sulphate fractionation 64.2 IU/ml.  After dialysis, the specific 

activity of the enzyme increased with 3.1 purification fold (Fig 

2). The crude protease exhibited 41.5 IU/ml of total activity and 

46.9 IU/mg of specific activity. Purification of ammonium 

sulphate precipitation and dialysis to increase the specific 

activity, it was revealed to have total activity of 38.6 IU/ml and 

32.7 IU/ml and specific activity of 52.3 IU/mg and 63.4 IU/mg. 

The ammonium sulphate fractionation 29.7 IU/ml protein 

content was also increased. The enzymes specific activity 

increased 1.6 purification fold after dialysis (Fig 2). The crude 

lipase had a total activity of 55.4 IU/ml and a specific activity 

of 63.8IU/mg. the total activity of 52.7 IU/ml and 47.6 IU/ml, 

and specific activity of 60.7 IU/mg and 70.6 IU/mg when it was 

purified by ammonium sulphate precipitation and dialysis to 

increase the specific activity. The ammonium sulphate 

fractionation 28.1 IU/ml protein content was higher. Following 

dialysis, the enzymes specific activity increased 3.3 fold in 

terms of purification (Fig 2). The crude chitinase specific 

activity was 40.2 IU/mg and its total activity was 31.2 IU/ml. 

When the crude extract was purified using ammonium sulphate 

precipitation and dialysis to increase the specific activity, it 

showed total activity of 34.6 IU/ml and 29.4 IU/ml, and also 

specific activity of 51.1 IU/mg and 49.6 IU/mg. Observing the 

protein content of the ammonium sulphate fractionation, it was 

found to be higher at 29.4 IU/ml. The enzymes increased 1.4 

fold in respect of purification after dialysis (Fig 2). 

 
 

Fig 4 Partial purification of enzymes from Aspergillus fumigatus 
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Purification of enzymes from A. fumigatus 

A total activity of 35.6 IU/ml and a specific activity of 

59.4 IU/mg were obtained for the crude amylase enzyme. The 

specific activity increased after purification by ammonium 

sulphate precipitation and dialysis, with total activities of 40.5 

IU/ml and 31.4 IU/ml and specific activities of 67.6 IU/mg and 

79.0 IU/mg recorded respectively. Then, the protein content of 

ammonium sulphate fractionation 38.9 IU/ml was higher. The 

specific activity of the enzymes increased to 3.3 purification 

fold after dialysis (Fig 3).  The overall activity of crude protease 

was 42.3 IU/ml, and the specific activity was 47.5 IU/mg. The 

specific activity was found to be 49.3 IU/mg and 45.1 IU/mg 

after purification of the ammonium sulphate precipitation and 

dialysis to increase the total activity. The total activity was 40.5 

IU/ml and 36.1 IU/ml. Similarly, the protein content of the 

ammonium sulphate fractionation was 29.4 IU/ml. After 

dialysis, the enzymes specific activity increased by 2.2 fold in 

terms of purification (Fig 3). The crude extracts total activity 

for lipase enzyme were 45.6 IU/ml and its specific activity was 

48.9 IU/mg. When it was purified using ammonium sulphate 

precipitation and dialysis to increase the specific activity, it had 

total activities of 42.7 IU/ml and 41.2 IU/ml and 53.6 IU/mg 

and 60.2 IU/mg of specific activity respectively. The protein 

level of the ammonium sulphate fractionation was 30.7 IU/ml 

greater. In terms of purification, the enzymes specific activity 

increased 3.6 fold after dialysis (Fig 3). The crude specific 

activity of chitinase enzyme was 45.2IU/mg, and its total 

activity was 36.5 IU/ml. The crude extract had total activity of 

34.9 IU/ml and 31.8 IU/ml in addition to specific activity of 

50.6 IU/mg and 42.0 IU/mg when it was purified using 

ammonium sulphate precipitation and dialysis to increase the 

specific activity. The ammonium sulphate fractionation's 

protein content was observed to be higher at 28.7 IU/ml. 

Following dialysis, the enzymes increased by 2.6 fold in terms 

of purification (Fig 3). 

In most of the time, marine microorganisms are used to 

produce hydrolytic enzymes including amylase, lipase, 

protease, chitinase, etc. [51]. The soil is known to be a 

repository of amylase producers, the occurrence of amylolytic 

organisms in the soil especially at starch processing sites [52]. 

The incubation time for achieving the maximal enzyme level 

was governed by the characteristics of the culture and based on 

the growth rate and enzyme production [53]. Earlier researchers 

also looked into how metal ions affected the activity of amylase 

and discovered that the enzyme didn't must have a particular ion 

for catalytic activity [54]. Whenever proteins were digested 

using multiple protease enzymes produced by isolates and 

sources of protein from skim milk were added to the mixture to 

determine the generation of protease by strains, the resulting 

quantity demonstrated greater digestibility and higher activity 

[55]. In contrast, they are powerful lipase makers of major 

industrial importance. The manufacturing medium added with 

oil promoted fungal growth. On the fourth day of submerged 

fermentation, high levels of fungal mycelium, biomass and 

maximum crude lipase production were obtained. These results 

are comparable to those of other research on Aspergillus sp. 

strains [56]. Aspergillus species that produce lipase were more 

frequently found in and isolated from composts made from 

palm oil mill effluent [57]. Fusarium solani was found to 

produce lipase when using cotton oil as a carbon source while 

submerged in an aquatic environment where leaves were 

decomposition [58]. Due to its natural origin, chitin is 

intrinsically variable and occurs in various forms, each of which 

has unique properties [59-60].  

Using ammonium sulphate precipitation, [61] purified 

the Aspergillus flavus amylase enzyme. In protease enzyme, the 

crude protease exhibited 42.4 IU/ml of total activity and 48.5 

IU/mg of specific activity. The enzyme activity in the other 

fractions was significant. According to [62], protease isolated 

from Bacillus sp. reaches its maximum activity at a 75–80% 

ammonium sulphate saturation. The highest total protease 

activity is also shown by Penicillium janthinellum and 

Neurospora crassa protease at a concentration of 70% 

ammonium sulphate [63]. According to [64], a purified lipase 

was able to increase its specific activity by 3.93 fold, from 5.29 

to 20.8 Umg-1, using a two-step purification method. With 

further purification, including dialysis, the purification fold 

increased to 1.75 and the specific activity to 251.13 Uml-1 [65]. 

Using a starch adsorption method, [66] also purified 

extracellular amylase from the same species. Similar to this, 

[67] used ammonium sulphate fractionation to purification a 

thermostable amylase enzyme and obtain a homogenous 

product. A protease isolated from Bacillus cereus with a 

purification fold of 3.05 was reported [68]. The protease 

isolated from Aspergillus flavus was reported by [69] with a 

purification fold of 2.53. The [70] research on partially purified 

lipase revealed a 4.10-fold increase in activity compared to the 

corresponding crude extract. At 80% ammonium sulphate 

saturation, [64] partial purification of the chitinase enzyme 

from the supernatant showed the best protein recovery with the 

highest activity (143.68 UmL-1). At 30˚C, amylase had such a 

specific activity of 3.5 mol/ml. [71] An increase in a specific 

activity, partial purification rises 3 fold more than crude extract. 

At 30˚C, amylase used to have a specific activity of 4.16 

mol/ml. Ammonium sulphate fractionation was used to separate 

the protease from Bacillus sp. Compared to crude extract, it had 

a 1.32-fold increase in purification [72]. According to [73], 80% 

saturation of (NH4)2SO4 resulted to a 2-fold increase in alkaline 

protease purification from the initial crude extract. These 

observations are consistent with the purification techniques 

used by [74] to precipitate lipase from Pseudomonas sp. G6. 

Among the various saturations that were examined, found that 

60% saturation was an effective concentration with 6.53 fold 

specific activities. Using colloidal chitin, [75] determined the 

Km (6.74 mg/ml) and Vmax (61.3 U/mg) of pure chitinases 

made by a Streptomyces sp. According to [76], colloidal chitin 

Km and Vmax values for the purified chitinase generated by 

Streptomyces griseus were 400 mg and 180 IU mL-1 found to 

be recorded respectively. 
 

CONCLUSION 
  

The present study was carried out with the screening and 

partial purification of enzymes at marine soil fungi from 

Chennai and Thiruvallur district. The marine soil fungi namely 

Aspergillus niger, A. flavus, A. terreus, A. candidus, A. 

awamori, A. fumigatus, Pencillium citrinum, P. 

longibrachiatum, P. lanosum, Pencillium sp, Fusarium sp, F. 

solani, Cunninghamella vitricillate, Neurospora sp and N. 

crassa was screened for the synthesis of four types of enzymes 

such as amylase, protease, lipase and chitinase by assay method. 

The marine soil fungi such as Aspergillus niger, A. terreus and 

A. fumigatus were more screened for all enzymes and maximum 

screening of enzymes were observed amylase enzyme when 

compared with other enzymes. But in the present investigation, 

all the enzymes were selected for further purification studies. 

All the enzymes were subjected for partial purification and 

carried out by dialysis followed by ammonium sulphate 

precipitation method and maximum partial purification of 

lipase enzyme were recorded respectively. When compared 

with crude enzyme extract and dialysis, ammonium sulphate 

fractionation revealed that all enzymes and protein are also 
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present in higher concentrations. After dialysis, the enzymes are 

exhibited an increase in the specific activity of the enzyme with 

a purification fold. Nearly 400 common consumer and 

commercial products are produced and improved using 

enzymes. They are used to prepare food and beverages, feed 

animals, make fabrics, clean homes, fuel cars, and create 

electricity. Chitin is a flexible and promising biopolymer with 

a wide range of commercial, medical, and industrial 

applications. The majority of industrial enzymes currently in 

use are hydrolases, which include proteases and lipases. These 

enzymes are widely used in the detergent, dairy, and chemical 

industries. One of the most often employed amylase enzymes 

in the industry. It hydrolyzes starch and employed in industry 

to produce sugar syrups made of glucose, maltose, and higher 

oligosaccharides from starch. It can try to compensate for young 

animals lack of endogenous amylase, protease, lipase and 

chitinase are the main enzymes in a commercial sense and they 

can be produced by a wide range of microorganism genera, 

including fungal strains of Aspergillus sp. Lipases are the 

favoured enzymes for prospective uses in the food, detergent, 

pharmaceutical, leather, textile, cosmetic, and paper industries 

due to their versatility. The food, detergent, and pharmaceutics 

have mostly used lipases in significant industrial applications. 

The essential role of lipase is to transform lipids into fatty acids 

and glycerol which can be transported in water-based fluids like 

blood and lymph. In biotechnology applications, enzyme 

lipases function as biocatalysts and have a significant and 

essential function to perform. Applications of lipases in 

biotechnology include the generation of biopolymers, biodiesel, 

pure pharmaceutical compounds, agrochemicals, and flavour 

compounds. Hence, the screening and partial purification of 

enzymes are very useful in this world. 
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