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ABSTRACT 

Lipases have wide applications in industries because of their versatile properties. In the 

present study, effect of different solvents, metal ions, detergents and inhibitors on lipase 

activity of Aeromonas spp. (Sh 2, Sh 8 and Sh 12) and Pseudomonas spp. (Sh 13 and Sh 17) 

was studied. Lipase activity was enhanced by 2.1, 1.8, 1.4, 1.6, 1.3 and 2.2 folds in the 

presence of 0.5% acetone (Aeromonas sp. Sh 2 ), 1% acetone (Aeromonas sp. Sh 2 isolate), 

0.5% ethanol (Aeromonas sp. Sh 8 ), 1% methanol (Aeromonas sp. Sh 12 ), 0.5% DMSO 

(Pseudomonas sp. Sh 13 ) and 0.5% ethanol (Pseudomonas sp. Sh 17) respectively. Increase 

in lipase activity by 1.2-1.7 folds was seen in the presence of Triton-X (0.1, 0.5%) for 

Aeromonas sp. Sh 2 isolate, Aeromonas sp. Sh 8 and Pseudomonas sp. Sh 17 isolates.  Lipase 

activity was enhanced by 1.4 and 1.2 fold in the presence of 0.1% tween 20 for Aeromonas 

spp. Sh 2 and Sh 8 isolates respectively. EDTA (1-10 mM) increased lipase activity by 13.7-

85.3% in Aeromonas sp. Sh 8 and Pseudomonas sp. Sh 17 isolates. Lipase activity was 

increased by 1.1-2.0 fold in the presence of calcium (0.5, 1 mM), magnesium (0.5-1.5 mM) 

and manganese (0.5 mM) for Pseudomonas sp. Sh 13 isolate and in the presence mercury (0.5 

mM) for Aeromonas sp. Sh 8 isolate. Aeromonas and Pseudomonas spp. were also tested for 

reduction of BOD and COD of waste water. Highest BOD and COD reduction of 65-75% 

reduction was seen in paint industrial waste among paint, dairy and pharmaceutical waste by 

Pseudomonas sp. Sh 17 and Sh 13 isolates.   
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INTRODUCTION 

Bacteria produce different classes of 

hydrolytic enzymes such as proteases, 

amylases, amidases, esterases and lipases. 

These enzymes occupy the major share of 

industrial enzyme market [1]. Lipases are 

serine hydrolases that function at an oil 

water interface [2]. Owing to the 

multifaceted properties, lipases find usage 

in a wide array of industrial applications, 

such as food technology, detergent, 

biomedical sciences, pharmaceuticals, and 

pesticides, production of single - cell 

protein, cosmetics, waste disposal and 

biosensor modulations [3]. Some unique 

properties of lipase such as stability in 

organic solvents, being active without the 

aid of cofactors, broad substrate specificity, 

high enantioselectivity, stability at broad 

temperature and pH range are the reasons 

for the enormous biotechnological potential 

of microbial lipases [4,5]. In municipal and 

industrial wastes, lipids (fats, oils and 

grease) are major organic matters that cause 

severe environmental pollution. Biological 

treatment is most often found to be 

effective than physical and chemical 

treatments [6]. Due to clean and friendly 

application of microbial enzymes and 

stringent environmental regulations, 

enzymatic treatment technique has gained 

more attention [7].  In bioremediation for 

waste disposal, lipase biotechnology is a 

new avenue to be explored. 

Metal cations play important roles in the 

structure and function of enzymes, 

particularly Ca2+ and some of the lipases 

are strictly calcium dependent [5]. An 

extracellular alkaline lipase from a 

thermophilic isolate Bacillus coagulans 

BTS-3 showed enhancement in lipase  

activity  in the presence  of K+, Fe3+, Hg2+ 

and Mg2+ ions, while  Al3+, Co2+, Mn2+, and  

Zn2+ ions were inhibitory to lipase  activity. 

Sodium ions (Na+) did not affect the lipase 

activity [8]. For lipases stability in organic 

solvents is desirable for synthesis reactions 

[9]. Lipase inhibitors find application in 

pharmacology and have been used in the 

study of structural and mechanistic 

properties of lipases [5]. Pseudomonas 

aeruginosa KKA-5 lipase was highly stable 

in the presence of solvents (methanol and 

ethanol) and inhibited by acetone [10]. 

Ethylene diamine tetraacetic acid (EDTA 

70 mM) significantly (̴ 88%) and Phenyl 

methyl sulfonyl fluoride (PMSF, 70 mM) 

completely inhibited lipase activity of an 

extracellular alkaline metallo lipase 

purified from Bacillus licheniformis MTCC 

6824 [11]. Ionic and non ionic detergents 

might play an important role in enzymatic 

properties of lipases. The Burkholderia 

cepacia RGP-10 lipase retained >80% 
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activity in the presence of detergents Triton 

X-100, sodium cholate and sodium 

taurocholate [13]. One of the more notable 

thermostable lipase isolated from a Bacillus 

strain A30-1 (ATCC 53841) retained 100% 

of the original activity after incubation at 

75 oC for 30 min [14]. 

 Huge variation of lipases in different 

applications, make the availability of 

lipases with specific characteristics a 

limiting factor. Thus, to search for new 

lipases with different characteristics 

continues to be important research topic 

[15]. Wastewaters from industries are rich 

in biodegradable organic molecules, 

nutrients, fats and proteins that have a low 

biodegradability coefficient. If not treated, 

they can cause gross pollution of land and 

water with their high biological oxygen 

demand (BOD) and chemical oxygen 

demand (COD). Thus the aim of the study 

was to optimize the reaction conditions and 

study the application of Aeromonas and 

Pseudomonas spp. lipase in reduction of 

BOD and COD. 

MATERIALS AND METHODS 

Optimization of reaction conditions for 

lipase production by bacterial isolates  

Aeromonas spp. (Sh 2, Sh 8 and Sh 12) and 

Pseudomonas spp. (Sh 13 and Sh 17) 

isolated from paint industrial waste were 

grown in their respective optimized media 

as described [16]. Optimized media for 

Aeromonas sp. Sh 2 isolate consisted of 

minimal salt media (M9) containing 

glucose (0.2%) as carbon source and 

peptone as nitrogen source (0.25%). 

Aeromonas sp. Sh 8 isolate was grown in 

M9 medium containing glucose (0.2%) as 

carbon source and yeast extract (0.25%) as 

nitrogen source. Growth medium for 

Aeromonas sp. Sh 12 isolate was also M9 

medium containing glucose (0.2%) as 

carbon source, but casein hydrolysate 

(0.25%) as nitrogen source. For  

Pseudomonas spp. Sh 13 and Sh 17 nutrient 

broth was used as optimized medium for 

growth. All the cultures were incubated at 

37 oC for 36 hours. Cultures were 

centrifuged at 10,000 xg and cell free spent 

medium was used as source of lipase. 

Lipase assay was performed with 10 µg of 

protein and using p-nitrophenyl palmitate 

as substrate as described [16]. Protein was 

estimated by Bradford method [17]. 

Effect of solvents and detergents on 

lipase activity of Aeromonas and 

Pseudomonas species 

 Effect of solvents on lipase activity of 

Aeromonas spp. (Sh 2, Sh 8 and Sh 12), 

Pseudomonas spp. (Sh13 and Sh 17) 

isolates was determined by supplementing 

isopropanol, methanol, ethanol, 

dimethylsulphoxide (DMSO), toluene, 

hexane, acetonitrile, acetone and phenol 

(0.5 and 1%) in the lipase reaction mixture. 
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Detergents such as tween 20, tween 80, 

sodium dodecyl sulphate (SDS) and triton 

X-100 (0.1, 0.5 and 1%) were 

supplemented in the lipase assay mixtue to 

study effect of detergents on lipase activity. 

The relative lipase activity was calculated 

with respect to control, without 

supplementation of solvents and detergents 

and considered as 100% lipase activity. 

Thermostability of Aeromonas and 

Pseudomonas species lipases at 60oC 

Lipase from Aeromonas spp. (Sh 2, Sh 8 

and Sh 12), Pseudomonas spp. (Sh 13 and 

Sh17) isolates was pre incubated at 60 oC 

for 6 hours. Samples were drawn at regular 

intervals of 1 hour and lipase assays were 

performed. Lipase without pre incubation 

served as control and was considered 100% 

lipase activity. Residual activity was 

calculated with respect to control. 

 Effect of metal ions and inhibitors on 

lipase activity of Aeromonas and 

Pseudomonas species 

To evaluate the effect of metal ions on 

lipase activity of Aeromonas spp. (Sh 2, Sh 

8 and Sh 12), Pseudomonas spp. (Sh 13 and 

Sh17) isolates, reaction mixure was 

incubated with different salts of metal ions 

(Ni2+, Ca2+, Mn2+, Mg2+, Cu2+, Hg2+, Fe2+) 

at 0.5, 1, 1.5, 2 and 2.5 mM for 10 min. 

Lipase assays were carried in the presence 

of PMSF and EDTA at 1, 5 and 10 mM to 

study effect of inhibitors on lipase activity. 

Lipase activity calculated without addition 

of metals ions and inhibitors was taken as 

control and set as 100%. Relative activity 

was calculated with respect to control. 

Determination of BOD and COD  

Waste water samples were collected from 

different industries such as dairy, paint and 

pharmaceutical industry. BOD was 

determined as per the procedure described 

by Helrich [18]. 

For waste sample, BOD bottles containing 

10 ml waste water were filled with dilution 

water and for blank BOD bottle was 

completely filled with dilution water alone. 

For seeded waste water, BOD bottles 

containing 10 ml of waste water sample 

and seeded with 1% overnight grown 

cultures (O.D600 =1)  of Aeromonas spp. ( 

Sh 2, Sh 8 and Sh 12) and Pseudomonas 

spp. (Sh 13 and Sh 17) was filled with 

dilution water. One of the BOD bottles 

from waste sample, blank and seeded waste 

sample were analysed immediately and 

other bottles were incubated at 20oC in a 

BOD incubator and analysed after 5 days. 

Volume of sodium thiosulphate for blank, 

waste sample and seeded waste sample was 

used to calculate BOD. BOD of waste 

water from dairy, paint and pharmaceutical 

industry calculated after 5 days was taken 

as control and set as 100%. BOD of seeded 

waste water was also calculated and plotted 

with respect to control. 
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COD was also determined as per the 

procedure described by Helrich [18]. To 

100 ml waste water, 1% inoculum (O.D600 

=1)  of each Aeromonas spp. (Sh 2, Sh 8 

and Sh 12) and Pseudomonas spp. (Sh 13 

and Sh17) grown in NB medium for 18 

hours was added and incubated at 37 oC for 

5 days. Volume of ferrous ammonium 

sulphate added for blank, waste sample and 

seeded waste sample was used to calculate 

COD. COD of waste sample was taken as 

control and set as 100%. COD of seeded 

waste sample was calculated with respect to 

control. 

RESULT 

Solvent tolerant and detergent stable 

lipases from Aeromonas and 

Pseudomonas species 

Aeromonas and Pseudomonas spp. lipases 

were tested for lipase activity in the 

presence of solvents (ethanol, methanol, 

acetone, isopropanol, DMSO, acetonitrile, 

phenol, toluene and xylene) at 0.5 and 1%. 

Lipase activity was enhanced by 2.1, 1.8, 

1.4, 1.6, 1.3 and 2.2 folds in the presence of 

0.5% acetone (Aeromonas sp. Sh 2 isolate), 

1% acetone (Aeromonas sp. Sh 2 isolate), 

0.5% ethanol (Aeromonas sp. Sh 8 isolate), 

1% methanol (Aeromonas sp. Sh 12 

isolate), 0.5% DMSO (Pseudomonas sp. Sh 

13 isolate) and 0.5% ethanol (Pseudomonas 

sp. Sh 17 isolate) respectively. Lipase 

activity of Aeromonas sp. Sh 2 isolate was 

increased (2.4-107.7%) in the presence of 

ethanol, methanol, isopropanol, DMSO, 

acetonitile, phenol and acetone. Lipase 

activity of Aeromonas spp. Sh 8 and Sh 12 

isolates was increased (1.1-55.6 %) in the 

presence of ethanol, methanol, isopropanol, 

DMSO, acetonitrile and acetone. Increase 

in lipase activity by 0.3-29.3% was 

observed for Pseudomonas sp. Sh 13 

isolate in the presence of methanol, 

isopropanol and DMSO (0.5%), while 1.0-

23.8% for Pseudomonas sp. Sh 17 isolate 

in the presence of ethanol, methanol, 

acetonitrile (1%) and isopropanol (0.5%). 

On the other hand, lipase activity decreased 

(20.5-56.8%) in the presence of toluene, 

hexane and xylene for Aeromonas sp. Sh 2 

isolate and 4.8-78% in the presence of 

toluene, hexane, xylene and acetone for 

Aeromonas spp. Sh 8 and Sh 12 isolates. 

Lipase activity decreased significantly (9.2-

99.8%) in the presence of ethanol, hexane, 

toluene, DMSO, xylene, phenol and 

acetone for Pseudomonas sp. Sh 13 isolate, 

while decreased by 5.2-68.2 % in the 

presence of isopropanol (1%), hexane, 

DMSO, acetone, toluene, xylene and 

phenol for Pseudomonas sp. Sh 17 isolate 

(Fig.1 A-E). 
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Figure 1: Effect of solvents on the lipase activity of Aeromonas and Pseudomonas species: Lipase assays were carried 
out in the absence and presence of different solvents (0.5 and 1%).  Reaction without solvents was set as control and was 
considered as 100 % lipase activity.  The relative lipase activity of Aeromonas sp. Sh 2 (A), Sh 8 (B) and Sh 12 (C), 
Pseudomonas sp. Sh 13 (D) and Sh 17 (E) isolates was plotted against the indicated concentrations of solvents. Data of three 
independent experiments was plotted with standard deviation. 

 

The effect of detergents such as SDS, 

Triton-X 100, tween 20 and tween 80 at 

0.1, 0.5 and 1% was studied in a reaction 

mixture containing lipase. Lipase activity 

of Aeromonas sp. Sh 2 isolate was 

enhanced by 1.7 and 1.6 folds in the 

presence of 0.1 and 0.5% Triton -X 

respectively. Lipase activity was enhanced 

by 1.3 (Aeromonas sp. Sh 8) and 1.2 

(Pseudomonas sp. Sh 17) folds in the 

presence of 0.1% Triton- X 100 and  1.4 

and 1.2 fold  in the presence of 0.1% tween 

20 for Aeromonas spp. Sh 2 and Sh 8 

isolates. Pseudomonas sp. Sh 13 isolate 

showed 17.2-92.2% decrease in lipase 

activity in the presence of all detergents 

tested. Lipase activity of Aeromonas spp. 

Sh 2 and Sh 8 and Pseudomonas sp. Sh 17 

isolates decreased by 1.3-99.2% in the 

presence of SDS, triton X 100 (1%), tween 

20 (0.5,1%) and tween 80. Lipase activity 

decreased specifically by 12.5-99.4% in the 

presence of SDS, tween 20, tween 80 and 
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Triton-X (0.5, 1%) for Aeromonas sp. Sh 12 isolates (Fig. 2 A-E).  

A 

 

B 
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Figure 2: Effect of detergents on lipase activity of Aeromonas and Pseudomonas species: Lipase reaction was 
supplemented with detergents (SDS, Triton-X 100, tween 20 and tween 80) and incubated for 10 minutes at 37oC and lipase 
assays was performed. Reaction without detergents served as control and was considered as 100% lipase activity. The 
relative lipase activity was plotted against the various concentrations of detergents as indicated for Aeromonas spp. Sh 2 (A), 
Sh 8 (B) and Sh 12 (C) isolates, and Pseudomonas spp. Sh 13 (D) and Sh 17 (E) isolates.  Data of three independent 
experiments was plotted with standard deviation. 

 

Thermostability of lipase from 

Aeromonas and Pseudomonas species at 

60 oC 

Lipase activity was decreased by 32.9-

95.2% for  Aeromonas spp. (Sh 2, Sh 8 and 

Sh 12) and  Pseudomonas spp. (Sh 13 and 

Sh 17) after 1, 2, 3, 4 and 5 hours of 

incubation at 60 oC. Only 0.25-8.2% lipase 

activity was retained by all the Aeromonas 

and Pseudomonas species after 6 hours of 

incubation.  

Aeromonas sp. Sh 2, Pseudomonas sp. 

Sh13 and Sh 17 had T1/2 of 1 hour 30 min 

and Aeromonas sp. Sh 8 and Sh 12 had T1/2 

of 2 hours 30 min and 2 hours respectively 

(Fig. 3). 
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Figure 3: Thermal stability of lipase from Aeromonas and Pseudomonas species: Lipase reaction mixture was 
preincubated at 60oC for 6 hours and lipase activity was determined at regular interval of 1 hour for 6 hours. Sample at 0 
hour (before incubating at 60oC) served as control and was considered as 100% lipase activity. The residual activity of 
Aeromonas spp. Sh 2, Sh 8 and Sh 12 and Pseudomonas spp. Sh 13 and Sh 17 isolates was plotted against different time 
intervals as indicated. Data of three independent experiments was plotted with standard deviation. 

 

 

Stability of lipase in presence of metal 

ions and effect of inhibitors (PMSF and 

EDTA) on lipase activity of bacterial 

isolates 

PMSF is a serine protease inhibitor and 

EDTA is a metal ion inhibitor. In order to 

test weather lipase from Aeromonas and 

Pseudomonas spp. are inhibited by serine 

protease or metal ion inhibitor, lipase assay 

was carried in the presence of PMSF and 

EDTA at 1, 5 and 10 mM. Complete 

inhibition of lipase activity was observed at 

5 mM PMSF for Pseudomonas spp. Sh 13 

and at 10 mM PMSF for Pseudomonas sp. 

Sh 17 and Aeromonas sp. Sh 2 isolates. 

Only 1.8% lipase activity was retained by 

Aeromonas sp. Sh 12 isolate at 10 mM 

PMSF. Lipase activity was decreased by 

29.1 and 46.7% at 1 mM PMSF for 

Pseudomonas spp. Sh 17 and Sh 13 isolates 

respectively. Lipase activity of Aeromonas 

spp. Sh 2 and Sh 12 isolates was inhibited 

by 40.8-89.5% at 1 and 5 mM PMSF and 

42.7-56.4% at 1, 5, 10 mM PMSF for 

Aeromonas sp. Sh 8 isolate. 

Lipase activity was also inhibited by 7.4-

31% with the increase in concentration of 

EDTA from 1- 10 mM for Aeromonas spp. 

Sh 2 and Sh 12 isolates and Pseudomonas 

sp. Sh 13 isolate. On the other hand, lipase 

activity was increased by 13.7-85.3% in the 

presence of EDTA (1, 5, 10 mM) for 

Aeromonas sp. Sh 8 and Pseudomonas sp. 

Sh 17 isolates (Fig. 4 A-E).   
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Figure 4: Effect of Serine protease inhibitor (PMSF) and metal ion chelator (EDTA) on lipase activity of Aeromonas and 
Pseudomonas species: Lipase assay was performed by supplementing 1-10 mM PMSF and EDTA to lipase reaction mixture. Reaction 
without inhibitors served as control and was set as 100% lipase activity. The relative lipase activity was plotted against the various 
concentrations of inhibitors as indicated for Aeromonas spp. Sh 2 (A), Sh 8 (B) and Sh 12 (C) isolates, Pseudomonas spp. Sh 13 (D) and Sh 
17 (E) isolates.  Data of three independent experiments was plotted with standard deviation. 

 

Lipase assay was carried out by incubating 

reaction mixure with  salts of metal ions 

(Ni2+, Ca2+, Mn2+, Mg2+, Cu2+, Hg2+, Fe2+)  

and determining residual lipase activity. 

Lipase activity was increased by 1.3-2.0 

fold in the presence of Ca2+ (0.5, 1 mM), 

Mg2+ (0.5-1.5 mM) and Mn2+ (0.5 mM) for 

Pseudomonas sp. Sh 13 isolate. Lipase 

activity of Aeromonas sp. Sh 8 isolate was 

increased by 1.6 % and 12.4 % at 0.5 mM 

concentration of Mg2+ and Hg2+ 

respectively, while lipase activity of 

Pseudomonas sp. Sh 17 isolate was 

increased by 3.1% in presence of 0.5 mM 

Mg2+. Lipase activity of Aeromonas sp. Sh 

2, Sh 12 and Pseudomonas sp. Sh 17 

isolates was inhibited by 5.6-99.8% in 

presence of all metal ions tested, except at 

0.5 mM concentration of Mg2+ for 

Pseudomonas sp. Sh 17 isolate. Lipase 

activity decreased specifically by 10.8-

75.5% in the presence of Ca2+, Mg2+ (1-2 

mM), Mn2+, Hg2+, Ni2+ and Cu2+ for  

Aeromonas sp. Sh 8 isolate and  11.5-93.6 

%  in presence of  Cu2+, Fe2+, Hg2+, Ni2+,  

Mg2+ (2 mM), Mn2+ (1-2 mM), Ca2+ (1.5, 2 
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mM) for Pseudomonas Sh 13 isolate  (Fig. 5 A-E).  

A                                                                                    
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Figure 5: Effect of metal ions on the lipase activity of Aeromonas and Pseudomonas species: Lipase assays were carried 
by supplementing reaction mixture with salts of metal ions (Ni2+, Ca2+, Mn2+, Mg2+, Cu2+, Hg2+, Fe2+). Reaction without 
metal ions served as control and considered as 100% lipase activity. The relative lipase activity of Aeromonas spp. Sh 2 (A), 
Sh 8 (B) and Sh 12 (C), Pseudomonas spp. Sh 13 (D) and Sh 17 (E) isolates was plotted against the various concentrations of 
metal ions as indicated. Data of three independent experiments was plotted with standard deviation. 

 

Application of lipase in reduction of 

BOD and COD of waste water 

BOD of waste water (dairy, paint and 

pharmaceutical) and seeded waste water 

was determined after 5 days of incubation 

at 20 oC. BOD of dairy, paint and 

pharmaceutical waste was found to be 

10,034 mg/L, 2023 mg/L and 2576 mg/L 

respectively. Highest BOD reduction of 

75.2% and 74% was seen in paint industrial 

waste by Pseudomonas sp. Sh 17 and Sh 13 

isolates respectively. In pharmaceutical 

waste, highest BOD reduction of 66 % and 

68% was observed with Pseudomonas sp. 

Sh 13 and Sh 17 isolates respectively. In 

dairy waste, Aeromonas sp. Sh 12 and 

Pseudomonas sp. Sh 13 isolates showed 

highest BOD reduction by 69% and 68.4% 

respectively. BOD was reduced by 45.2-68 

% in pharmaceutical waste, 49.3-69% in 
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dairy waste and 60-75.2% in paint 

industrial waste after 5 days of incubation 

with Aeromonas spp. Sh 2, Sh 8 and Sh 12 

and Pseudomonas spp. Sh 13 and Sh 17 

isolates (Fig. 6A). 

COD of dairy, paint and pharmaceutical 

waste was found to be 18,134 mg/L, 5778 

mg/L and 7890 mg/L respectively. COD of 

waste water (dairy, paint and 

pharmaceutical) and seeded waste water 

was also calculated after 5 days of 

incubation at 37 oC. Highest COD 

reduction of 76.9% and 75.4% was 

observed in paint industrial waste by 

Pseudomonas sp. Sh 17 and Sh 13 isolates 

respectively. In dairy waste, highest COD 

reduction of 71.3% was observed by 

Pseudomonas sp. Sh 17 isolate. In 

pharmaceutical waste, Pseudomonas sp. Sh 

13 and Sh 17 isolates showed highest COD 

reduction of 63.2% and 65.2%. COD was 

reduced by 58.6-65.2 % in pharmaceutical 

waste, 55-71.3 % in dairy waste and 69.6-

76.9 % in paint waste after 5 days of 

incubation at 37 oC (Fig. 6B).                  

                                                                     A   

 

                                                                 B 

 
Figure 6: Treatment of effluent waste of pharma, dairy and paint industry by Aeromonas and Pseudomonas spp. : 
BOD values of effluents from dairy, pharmaceutical and paint industry were calculated after 5 days was set as 100% and was 
taken as control. BOD of effluents treated with Aeromonas spp. Sh 2, Sh 8 and Sh 12 and Pseudomonas spp. Sh 13 and Sh17 
isolates after 5 days was plotted with respect to control (A). COD of industrial wastes calculated after 5 days of incubation at 



Shiney Hangloo et al                                                                                                               Research Article 
 

 
2796 

IJBPAS, November, 2016, 5(11) 

37 oC was considered 100% and set as control.COD of waste incubated with Aeromonas spp. Sh 2, Sh 8 and Sh 12 and 
Pseudomonas spp. Sh 13 and Sh17 isolates for 5 days was calculated with respect to control (B). 

 

DISCUSSION 

In the present study the effect of different 

solvents, metal ions, detergents, inhibitors 

on lipase activity and thermostability of 

novel bacteria Aeromonas sp. Sh 2, Sh 8 

and Sh 12 and Pseudomonas sp. Sh 13 and 

Sh 17 isolated from effluent waste of paint 

industry was studied. Application of 

Aeromonas sp. Sh 2, Sh 8 and Sh 12 and 

Pseudomonas sp. Sh 13 and Sh 17 on 

reduction of BOD and COD of paint, dairy 

and pharmaceutical industrial waste was 

also investigated. Lipase activity was 

increased by 1.3-2.0 fold in the presence of 

Ca2+ (0.5, 1 mM), Mg2+ (0.5-1.5 mM) and 

Mn2+ (0.5 mM) for Pseudomonas sp. Sh 13 

isolate. Lipase activity of Aeromonas sp. Sh 

2, Sh 12 and Pseudomonas sp. Sh 17 

isolates was inhibited in the presence of all 

metal ions tested, except at 0.5 mM Mg2+ 

for Pseudomonas sp. Sh 17 isolate. Lipase 

activity also decreased in the presence of 

Ca2+, Mg2+ (1-2 mM), Mn2+, Hg2+, Ni2+ and 

Cu2+ for isolate Aeromonas sp. Sh 8 and  in 

presence of  Cu2+, Fe2+, Hg2+, Ni2+,  Mg2+ 

(2 mM), Mn2+ (1-2 mM), Ca2+ (1.5,2 mM) 

for Pseudomonas Sh 13 isolate. In earlier 

studies MgCl2 (0.6 mM) in combination 

with CaCl2 (0.4 mM) tremendously 

increased lipase activity to 60.92 U/ml in 

Burkholderia cepacia RGP-10 [13].  

 

Lipase activity was enhanced by 2.1, 1.8, 

1.4, 1.6, 1.3 and 2.2 folds in the presence of 

0.5% acetone (Aeromonas sp. Sh 2 isolate), 

1% acetone (Aeromonas sp. Sh 2 isolate), 

0.5% ethanol (Aeromonas sp. Sh 8 isolate), 

1% methanol (Aeromonas sp. Sh 12 

isolate), 0.5% DMSO (Pseudomonas sp. Sh 

13 isolate) and 0.5% ethanol (Pseudomonas 

sp. Sh 17 isolate) respectively.Lipase 

activity decreased in the presence of 

toluene, hexane and xylene for Aeromonas 

sp. Sh 2 isolate, in the presence of toluene, 

hexane, xylene and acetone for Aeromonas 

spp. Sh 8 and Sh 12 isolates. Lipase activity 

decreased significantly in the presence of 

ethanol, hexane, toluene, DMSO, xylene, 

phenol and acetone for Pseudomonas sp. 

Sh 13 isolate, in the presence of 

isopropanol (1%), hexane, DMSO, acetone, 

toluene, xylene and phenol for 

Pseudomonas sp. Sh 17 isolate. Previous 

study also reported 30 and 20 % 

enhancement in lipase activity in the 

presence of chloroform and DMSO by 

Pseudomonas aeruginosa lipase. Lipase 

activity decreased in the presence of 

acetone (5%), ethanol (10%), methanol 

(20%), isopropanol (35%), butanol (90%) 

and hexane retained 100% lipase activity 

[19]. Lipase activity of Aeromonas sp. Sh 2 

isolate was enhanced by 1.6-1.7 folds in the 
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presence of Triton-X (0.1-0.5 %) and by 

1.3 and 1.2 folds in the presence 0.1% 

Triton-X 100 for Aeromonas sp. Sh 8 

isolate and Pseudomonas sp. Sh 17 isolate 

respectively. Increase in lipase activity by 

1.4 and 1.2 fold was observed in the 

presence of 0.1% tween 20 for Aeromonas 

spp. Sh 2 and Sh 8 isolates. Lipase activity 

of Aeromonas spp. Sh 2 and Sh 8 isolates 

and Pseudomonas sp. Sh 17 isolate 

decreased in the presence of SDS, Triton-X 

(1%), tween 20 (0.5,1%) and tween 80. 

Lipase activity decreased in the presence of 

SDS, tween 20, tween 80 and Triton-X 100 

(0.5, 1%) for Aeromonas sp. Sh 12 isolate. 

Similarly SDS was inhibitory, while the 

Triton-X and Tween-80 stimulated lipase 

activity in Pseudomonas 

aeruginosa KKA-5 lipase [10]. 

Complete inhibition of lipase activity was 

observed at 5 and 10 mM PMSF for 

Pseudomonas spp. Sh 13 and Sh 17 isolates 

and at 10 mM PMSF for Aeromonas sp. Sh 

2 and Aeromonas sp. Sh 12 isolate. Lipase 

activity was inhibited with the increase in 

concentration of EDTA from 1- 10 mM for 

Aeromonas spp. Sh 2 and Sh 12 isolates 

and Pseudomonas sp. Sh 13. On the other 

hand, lipase activity was increased in the 

presence of EDTA (1, 5, 10 mM) for 

Aeromonas sp. Sh 8 isolate and 

Pseudomonas sp. Sh 17 isolate. In 

Pseudomonas aeruginosa SRT 9, lipase 

activity decreased considerably in the 

presence of 5 mM EDTA (metal ion 

inhibitor) with only 36% residual activity 

after 30 min incubation [15]. Highest BOD 

reduction of 75.2% and 74% and COD 

reduction of 76.9% and 75.4% was seen in 

paint industrial waste by Pseudomonas sp. 

Sh 17 and Sh 13 isolates respectively. 

Previous studies have reported least BOD 

(112 mg/L) in  palm oil, 82 mg/L in dairy, 

145 mg/L in soap,  9 mg/L in domestic 

water effluent by Pseudomonas 

aeruginosa,  where as least BOD 11 mg/L 

in slaughter house waste water by  

Staphylococcus aureus [7]. The decrease in 

COD was found to be 98% by 

Acinetobacter sp. (KUL8) and 99% by 

Bacillus sp. in bakery wastewater (KUL39) 

[20]. 

 

CONCLUSION 

The present study showed unique 

properties such as metal ion, detergent and 

solvent tolerance of Aeromonas spp. (Sh 2, 

Sh 8 and Sh12) and Pseudomonas spp. (Sh 

13 and Sh 17) lipase and their application 

in reduction of BOD and COD of industrial 

waste water. Thus these bacteria can find 

application in detergent industry, synthesis 

reactions, bioremediation and pollution 

control and make the environment cleaner 

and greener. 
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