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Abstract : Lipase has been introduced for several 
industrial applications, especially the bleaching 
process that performed at higher temperature 
and under acidic conditions. Lipases isolated 
from different sources have a wide range of 
properties depending on their sources. Bacteria 
isolates were collected from peat swamp in 
Chanthaburi province's forest such as Rambhai 
Barni forest, Klong Sukree and Khao Ta Khrao 
and were screened using tributyrin agar at 37 
°C. The 109 isolates of lipase-producing bacteria 
were isolated and 4 of them (KS7.4, KS7.7, 
TK8.8 and RP5.2) could produce high activity.  
The comparison of 16S rDNA sequences and 
phylogenetic tree analysis revealed that the 
isolate KS7.4, KS7.7, and TK8.8 were similar to 
Bacillus sp., whereas RP5.2 was similar to 
Staphylococcus sp. The maximum activities of 
crude enzyme using p-NP butyrate (C4) as 
substrate were observed from KS7.4, KS7.7, 
TK8.8, and RP5.2 whereas RP5.2 showed high 
activity p-NP palmitate (C16). The optimum pH 
that provided maximum lipase activity was at 
pH7.0 (50 mM Phosphate buffer) for KS7.4, 
KS7.7 and TK8.8 and pH9.0 (50 mM Tris-HCl) 
for RP5.2. The optimum temperature was 60°C 
for KS7.7, TK8.8 and RP5.2 and 45°C for 
KS7.4. The lipase activity was activated by 
addition of 10 mM Na+, K+ and Ca2+ for all 
crude enzymes from all strains. Ca2+ could 
activate enzyme activity from KS7.7 higher than 
Na+ and K+. In contrast, EDTA strongly 
inhibited enzyme activity in both KS7.4 and 
RP5.2 whereas Mn2+, Ni2+ and Co2+ slightly 
inhibited the activity in all strains. The lipase 
enzymes from KS7.4, KS7.7 and TK 8.8 showed 
high specificity to palm oil and olive oil. 
Furthermore, lipase enzyme from KS7.7 and 
TK8.8 could use soy bean oil as substrate. 
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I. INTRODUCTION 

Lipases (triacylglycerol acylhydrolases EC 
3.1.1.3) catalyze the hydrolysis of water-insoluble 
esters and triglycerides at the interface between the 
insoluble substrate and water. Many new bacterial 
lipolytic enzymes have been studied since the 
publication of a comprehensive review article in 
1994 [1].  Apart from their natural substrates, 
lipases catalyze the enantio- and regioselective 
hydrolysis and synthesis of a broad range of natural 
and non-natural esters.  Due to their extracellular 
nature, most microbial lipases can be produced in 
large quantities and are quite stable under non-
natural conditions such as high temperatures and 
nonaqueous organic solvents employed in many 
applications [2-4]. Nowadays, industrial enzymes, 
especially lipases, are commonly used in the 
production of a variety of products, ranging from 
fruit juices, baked foods and vegetable 
fermentation to dairy enrichment [5, 6]. Microbial 
lipases have been used for the production of 
desirable flavors in cheese and other foods, and for 
the interesterification of fats and oils to produce 
modified acylglycerols, which cannot be obtained 
by conventional chemical interesterification. [7] 
Furthermore, to date, many industries demand 
hydrolytic enzymes that work optimally at acidic 
pH. An obvious source of such enzymes is 
microorganisms found in acidic environments. 
Tropical peat-swamp forests constitute a unique 
ecosystem found in South East Asia where the soil 
is extremely acidic (pH 3.5–5.0), and thus might 
yield novel enzymes that are active under acidic 
conditions. In this study, lipase-producing bacteria 
were isolated from peat swamp soil. The sampling 
site was located in Chanthaburi province, Thailand. 
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II. MATERIALS AND METHODS 

1. Bacterial strains collection & screening of the 
lipase producing bacteria 

 Soil and water samples from peat swamp at 
Chanthaburi province's forest such as Rambhai 
Barni forest, Klong Sukree and Khao Ta Khrao 
were previously collected and screened for lipase 
producing bacteria using dilution techniques, the 
isolated colonies were tested for lipase activity on 
tributyrin agar plate. A colony forming clear zone 
was selected after 72 h incubation at 37 oC. 

2. Identification of the lipase producing bacteria isolate  

 The single colony that produced wide 
clear zone from tributyrin agar was characterized 
and strained with Gram’s straining. The single 
colony was cultured and DNA extracted for the 
PCR amplification and sequencing of HV region, A 
forward primer was 5’ AGA GTT TGA TCC TGG 
CTC AG -3’. A reverse primer consisted of 5’ 
GGC TAC CTT GTT ACG ACT T -3’. The PCR 
product of 1,500 bp in sizes was expected. The 
PCR mixture was consisted of 1X PCR buffer 
(GIBCO BRL®), 1.5 mM MgCl2, 10mM dNTPs, 
20µM of each primer and 3 unit of Taq DNA 
polymerase (GIBCO BRL®), sterile distilled water 
was used to make total volume to 25 µl and the 
reaction was performed using the Peltier Thermal 
cycle (MJ Research, PTC-200). The PCR condition 
contained one cycle of 95oC for 3 min followed by 
the additional 30 cycles of denaturation at 95oC for 
1 min, annealing at 55oC for 30 second and 
extension at 72oC for 1 min. The PCR fragment 
was excised from the 1.2 % agarose gel at 100 volt 
for approximately 30 min and purified by using 
QIAGEN PCR purification kit (QIAGEN). The 
sequences of PCR product was determined using 
Big Dye Terminator Cycle sequencing procedure 
and analyzed by ABI PRISM 3100 (Perkin Elmer).  

   The nucleotide sequencing data was 
detected by the input of the data into BLAST 
program from 
http://www.ncbi.nlm.nih.gov/BLAST. The 
nucleotide sequences of 16S rDNA gene were 
compared with nucleotide sequences of various 
organisms that have been previously submitted in 
GenBank. The phylogenetic tree was generated by 
MEGE 6 for study the phylogenetic relationships 
with the neighbor-joining approach and 10,000 
bootstrap replicates. [8-11] 

3. Lipase activity assay 

   The activity of the extracellular lipase 
was assayed in the cell-free liquid after separation 
of  biomass by centrifugation at 5,000 rpm for 20 
min. Lipolytic activity was determined by 
measuring the optical density (OD) at 410 nm using 
p-nitrophenyl ester (pNP-  ester) (SIGMA) as 
substrate [12].  The substrate solution consisted of 
solution A (0.4 g pNPP dissolved in 12 ml 
isopropanol) and solution B (0.4 g tritonX-100; 0.1 
g gum arabic; 90 ml potassium phosphate buffer 
pH 7). Subsequently solution A was added to 
solution B to a final composition 1:30 (v/v). The 
cell free supernatant (1ml) was added to 9 ml of 
substrate solution and then, the mixture was mixed 
and incubated at 37oC. After 20 min, the reaction 
was stopped by boiling and enzyme activity was 
measured by monitoring  the  change  in  
absorbance  at   410  nm   that  represented  the  
amount  of  released p-nitrophenol (pNP).  One unit 
of lipase activity is defined as the amounts of 
enzyme releasing 1 µmol pNP per minute under the 
assay conditions. 

        3.1 Substrate specificity 
 The pNP fatty acyl esters of butyric acid 
(C4), caprylic acid (C8), caprric acid (C10), lauric 
acid (C12), myristic acid (C14), palmitic acid 
(C16) and stearic acid (C18) (SIGMA) were used 
as substrates and assayed spectrophotometrically as 
previously described. [13, 14] The substrates were 
dissolved in isopropanol at a concentration of 10 
mM. The results were expressed as a percentage of 
the reactivity obtained with pNP lauric acid. 

 Natural oils such as coconut oil (12:0), 
palm oil (16:0), olive oil (18:1), grape seed oil 
(18:2), and soybean oil (18:3) were used as 
substrates for lipase assay. Determination of 
liberated free fatty acid (FFA) was assayed by 
using the modified method of Kwon and Rhee. [15] 

     3.2 The determination of optimum 
condition for lipase activity 

      3.2.1 Optimum pH and stability 

                       The effect of pH on the lipase 
activity was determined using p-nitrophenyl ester 
(pNP-ester) as substrate. The substrate was 
prepared in 50 mM buffer phosphate buffer (pH 7-
8.5), Tris-HCl (pH 9-10.5) and glycine/NaOH (pH 
11-12). The lipase activity was determined at O.D. 
410 nm.   
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    3.2.2 Optimum temperature and enzyme 
stability 

                    The optimum temperature for lipase 
activity was determined over the range of 30-65oC 
in potassium phosphate buffer pH7. The substrate 
(pNP-ester) was prepared before the addition of 
enzyme. The effect of temperature stability was 
determined by incubating a pure enzyme for 30 min 
at various temperatures and potassium phosphate 
buffer pH 7. The lipase activity was determined at 
O.D. 410 nm.  

    3.2.3 Effect of metal ions, inhibitors and 
detergent 

         The activity of the purified lipase was 
determined following incubation with 1 mM of 
metal ions such as RbCl, NaCl, KCl,  MgCl2·6H2O, 
CaCl2 , ZnCl2, MnCl2·4H2O, CoCl2 ·6H2O, NiCl2. 
6H2O,ZnSO4. 7H2O, FeSO₄.H₂O, Fe(II)Cl₂.7H₂O, 
LiCl₂ and ethylenediamine tetraacetic acid (EDTA) 
at 25°C for 30 min. The remaining activity was 
determined spectrophotometrically using the 
standard pNP ester assay in the presence of an 
appropriate concentration of a given agent and 
expressed as a percentage of the activity without 
the agent. 

III. RESULTS AND DISCUSSION 

Isolation and characterization of lipase- producing 
bacteria from peat swamp 

 The one hundred and nine strains were 
primarily isolated by enrichment cultures in 
production medium. Among them, four isolates 
(KS7.4, KS7.7, TK8.8 and RP5.2) was chosen for a 
subsequent experiment due to its high activity in 
lipase production. The isolate KS7.4, KS7.7and 
TK8.8 were Gram’s positive, rod-shaped and 
endospore-forming bacteria and RP5.2 was Gram’s 
positive cocci-shape.  The molecular classification 
of the phylogenetic tree based on 16S rDNA HV 
region exhibited the similarity of KS7.4 and TK8.8 
with Bacillus cereus AE016877, KS 7.7 was 
similar with Bacillus thuringiensis  
ACNF01000156, and RP5.2 was Staphyloccocus 
pasteuri AF041361 respectively. (Fig. 1)   

 

 

 

Figure 1 The phylogenetic tree of 16S rDNA sequences of 

KS7.4, KS7.7, TK8.8, and RP5.2 isolates.  

 

 The Comparison of substrate specificity, pH and 

temperature optimum  

The four isolates displayed maximal 
catalytic activity towards p-NP butyrate (C4) as 
substrate were observed from KS7.4, KS7.7, 
TK8.8, and RP5.2 whereas RP5.2 showed high 
activity p-NP palmitate (C16). (Fig. 2) The lipase 
from 4 isolate showed a good lipase activity toward 
short chain fatty acid esters indicated that they were 
esterase that hydrolyzes exclusively short chain 
fatty acyl esters.  The lipase enzymes from KS7.4, 
KS7.7 and TK 8.8 showed high specificity to palm 
oil (16:0) and olive oil (18:1). Furthermore, the 
enzyme from KS7.7 and TK8.8 could use soy bean 
oil (18:3) as substrate in contrast; lipase from 
RP5.2 hydrolyzed olive oil better than palm oil. 
The lipase from Bacillus sp. RN2 could hydrolyze 
coconut oil, olive oil, soy bean oil and palm oil, 
respectively [16]. The optimum pH that provided 
maximum lipase activity was at pH7.0 (50 mM 
Phosphate buffer) for KS7.4, KS7.7 and TK8.8 and 
pH9.0 (50 mM Tris-HCl) for RP5.2. The optimum 
temperature was 60°C for KS7.7, TK8.8 and RP5.2 
and 45°C for KS7.4.  
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Figure 2 The substrate specificity of lipase activity from four 

isolates and analyzed with pH 7 and 37 °C. 

 

Effect of metal ions and inhibitors on enzyme 

activity 

The effect of different metal ions and 
inhibitors on isolate activity was determined using 
pNPB as substrate . Lipase enzyme activity was not 
altered significantly by Na+, Mg2+ and EDTA 
whereas it was slightly enhance by NH4

+ and K+.  
The lipase activity was activated by addition of 10 
mM Na+, K+ and Ca2+ for all crude enzymes from 
all strains. Ca2+ could activate enzyme activity 
from KS7.7 higher than Na+ and K+ that according 
with lipase from B. subtilis 168 [17], B. 
thermoleovorans ID1 [18] , P. aeruginosa EF2 [19] 
and Staphylococcus aureus 226 [20]. In contrast, 
EDTA strongly inhibited enzyme activity in both 
KS7.4 and RP5.2 whereas Mn2+, Ni2+ and Co2+ 
slightly inhibited the activity in all strains. (Fig. 3) 

Figure 3 The effect of metal ions and inhibitors on enzyme 

activity 

 

VI. CONCLUSION 

Production of an extracellular lipase have 

been reported previously. In this study, the lipase 

producing bacterial strains were isolated from peat 

swamp in Chanthaburi province, Thailand. Upon 

analysis for lipolytic activity on tributyrin agar 

plate, the isolates that could produce high activity 

were selected for identification and enzyme 

characterization. Some isolates showed high 

activity in alkaline condition and worked with high 

temperature also such as RP5.2 also showed 

activity with p-NP palmitate (C16) with optimum 

pH 9(50mM Tris-HCl) that different from other  

and the optimum temperature was 60°C, 

respectively. The phylogenetic tree showed RP5.2 

was similar with Staphyloccocus pasteuri 

AF041361. 
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