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Abstract
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The content of EPA(Eicosapentaenoic acid) and DHA (Docosahexaenoic acid) in
fish oil from red snapper(Lutianus argentimaculatus Forskal), Danglee, menhaden
( Brevoortia sp.), tuna(Thunnus spp ) oil from tuna condensate, cooked tuna head
pressing , tuna eye socket oil and catfish(Clarias spp.) oil were determined by gas
chromatography. The highest content of DHA found in tuna eye socket oil was about
59.45 mg/ml followed by the content in tuna oil from cooked tuna head pressing was
about 53.60 mg/ml, whereas the high content of EPA found in the menhaden oil was
about 25.49 mg/ml followed by the content in cooked tuna head pressing was about
14.40 mg/ml. In this study we chose tuna oil from cooked tuna head pressing for the
enrichment of DHA and EPA in fish oil by immobilized lipase dued to high content of
both DHA and EPA and the amount of oil which could be obtained from the fish.

The lipase from the cloned pQE-TP811 and pQE-P1 carrying thermostable lipase
gene from Bacillus stearothermophilus TP811 and P1 isolated from hot spring in
Chiang Mai were studied. The hydrolytic activity of these lipases on p-nitrophenyl laurate
found that the specific activity of pQE-TP811 lipase was higher than pQE-P1 lipase. The
kinetic study of the lipases using olive and tuna oil as substrates gave the apparent Km

for pQE-TP811 lipase were 7.63 and 17.90 mM whereas Km of PQE-P1 lipase were
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34.60 and 42.85 mM, respectively. The Vmax values of pQE-TP811 were 1.29 and 1.11
U/ml while those for the pQE-P1 lipase were 1.42 and 4.50 U/ml, respectively. This result
indicated that the pQE-TP811 had hydrolytic activity on olive and tuna oil higher than
pQE-P1 lipase. The activity of both lipases immobilized on celite 545 were decreased
about 10% and 17% respectively but the hydrolytic activity on both oils were increased.
The immobilized pQE-TP811 lipase had hydrolytic activity on tuna oil higher than olive oil
when compared with free enzyme. The ethanolysis of tuna oil by both thermostable
immobilized lipase were studied in comparision with commercial lipases from
recombinant Candida antarctica(lipase A) Pseudomonas fluorescens PS, and Mucor
miehei were immobilized on celite 545. The highest yield of ethyl DHA from the
alcoholysis was obtained using immobilized P. fluorescens lipase( 0.33 mg/m) followed
by immobilized pQE-TP811 lipase (0.30 mg/ml). The reaction using immobilized lipases
from lipase A and pQE-TP811 gave ethyl EPA 0.0805 and 0.1005 mg/ml, respectively
followed by immobilized P. fluorescens PS lipase. The complete hydrolysis of tuna oil by
chemical reaction gave amount ratio of the ethyl oleate: ethyl linoleate : ethyl EPA : ethyl
DHA ratio compare with the ethanolysis catalyzed by the immobilized lipases. The lipase
A which had high 2-positional specificity in hydrolysis of triglycerides gave highest ratio
of ethyl EPA and ethyl DHA were 1:0:35.0:104.7. The ratios of ethanolysis product
catalyzed by immobilized lipases from P. fluorescens PS and pQE-TP811 were the
same except the ethyl EPA ratio that higher than vyielding from immobilized
P. fluorescens PS lipase about 2.3 times. The results indicated that pQE-TP811 lipase
had high specificity to long chain polyunsaturated fatty acid that suitable for the
enrichment of EPA and DHA from fish oil. The operational stability of the immobilized
PQE-TP811 and immobilized P. fluorescens PS lipase were also studied and found that
the activity of the immobilized enzymes were heighest at first cycle of the operation and
gradually decreased until the fifth cycle. Addition of water into the system in the sixth

Cycle did not improve the yield. The operation time of the ethanolysis to give high yield

was more than 60 hours.



