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Abstract

Title Development of Thermostable Lipases Production from Hot Spring Thermo-
philes Applicable for Fat and Oil Industry and / or Bioorganic Synthesis

F!eport by Associate Professor Dr.Suree Phutrakul

Lipases are useful enzymes for fat industries since they play an important role in
modification of fat and oil for food industries. The main advantages of using lipases for
hydrolysis of fats and oils over the conventional high pressure stream for fat splitting are a
cleaner product due to a more specific reaction and a lower energy requirement. Enzyrmatic
reaction at lower temperature is being developed to replace the reaction process at 2209C
for the industrial production of high value fatty acids and glycerides. Furthermore, lipases
can catalyze the synthetic reaction in organic media at low water content which open the
possibility of bioorganic synthesis for industrial application. In this study a number of
thermophilic bacteria producing high lipase activity isolated from hot spring in Chiang Mai
have been selected for development of thermostable lipase prdduction applicable for fat and
oil industry and/or bicorganic synthesis. |

‘Five isolates of thermophilic bacteria producing higher lipase activity than other
isolates to study the enzyme production and characteristic of the enzymes for their potential
application in industries. For lipase production, the thermophiles were comparatively cultured
at 65°C in there liquid media containing yeast extract, iryptone and olive oil in base mixture
(medium A}, bacto-peptone, soymeal, yeast extract, oilve oil, Triton X-100, KoHPOy,
MgSO4 and NapCOg in distritled water (medium B); and medium A containing 50% v/v of
organic solvents (medium C). The thermophile could grow and produce the highest lipoiytic
activity in medium A. The productivity of the enzyme in medium C were gradually decrease
from high to low log P values of organic solvents when compared to the enzymes productivity
in medium A. Most of the thermostable lipases had a wide range of optimum pH and
temperature (pH 6.0-8.0 and 50-80°C) with the maximum activity around pH 7.2 at
65°C. The enzymes were fairly stable in the pH range from 4.0-10.0 at 70°C for 1 h.
The stability of the enzymes in acidic and alkali pH and at high temperatures indicates their

usefulness for applications in a heavy-duty laundry and bioorganic synthesis. Hydrotytic
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" activity of lipases on various oil and pure triglyceride substratgs at their optimum conditjons
indicates that the enzyme from five bacterial isolates have broad substrate specificity and
more specific to ester bond of oleic acid. Extracellular lipases from thermophile iéolates P1.
TLS63. TP404, TP614 and TP811 were tested for the activity and stability in the
presence of some metal ions, inhibitors and surfactants. All the lipases were generally
inhibited by Co2* and Ag*, and lipase from TP614 was markedly inhibited by Zn2* while
Na¥, K*, Ca2*, Mg2+, Mn2* and Pb2* could stabilized the lipolytic activities after pre-
incubated at 30°C for 24 h. The lipases were neither inhibited by 10 mM EDTA and EGTA
nor activated by 10 mM CaClp. In the presence of 10 mM PMSF, the enzymes were
partially inhibited except lipase from TP614 was completely inhibited whereas 10 mM 2-
mercaptoethanol caused no significant inhibition of lipolytic activity. Enzymes attivity were
significantly enhanced about 2 folds by 4% (v/v) Triton X=-100 and 3M urea and strongly
inhibited by 0.5% (w/v) of sodiumdodecyl sulfate (SDS). The resuits suggest that a
calcium binding site do not exist and the enzymes are not metalloprotéins. The involvement
of a serine residue in the catalytic triads of the enzymes is possible but disulfide bonding is
not necessary to the catalytic function. The lipase activity is activated by certain
concentration of Triton X~100 and urea But deactivated by SDS.

Cloning of lipase genes from 3 isolates of thermophilic bacteria (P1, TPA04 and
TP811) had beenl invesgigated using pUC19 as vector and cloned into E. coli DH5OL and’
selected the clons that produce clear zone on tributyrin agar plate named as pUCP1,
pUCTP404 and pUCTP811 respectively. The three clones could produce lipase activities 2
times higher than the native strains which indicates low expression of the enzyme. The
properties of the enzymes from the tree cleaned had been found to similar to the lipase from
native strains which may indicate that the cloning process was success, However, the
expression and secretion of the lipases have to be improved.

Purification of extracellular lipases from Thermophiles had not yet been success due
to low amount of enzymes were used. More detail experiments are needed to get the

efficient purification process that give higher purified enzyme with higher yield.






