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Abstract
TE138135

Tuna qil is rich in ©-3 polyunsaturated fatly acids {®-3 PUFAs), especially
eicosapentaenoic acid {EPA} and doceosahexaenoic acid {DHA) which have hign
nutritional quality and medical applicaticns. Tnese benefits suggesied enriching the -3
PUFAs in tuna oil catalysing by lipase. Crude tuna oil was pressed from Skipiack tuna
head and refined. The refined tuna oil contained 99.5% triglyceride composing of
6.42% EPA and 27.18% DHA. This work tried to use immobilized lipases to enrich the ©-
3 PUFAS In tunz ol by three-step process. Two lipases, Lipase FS (Pseudomonas so.)
and Lipase D (Rhizopus delemar) were immobilized by physical adsorption on Accurel
EP-100 and had hydrohvtic activity of 0.94 and 1.45 U/mg of immobilized enzyme,
respectively. Lipozyme® IM was also used with the activity of 0.13 U/mg of immobilized
enzyme.

“First step, immohilized Lipase PS was used to enrich the ©-3 PUFAS in the free
fatty acid fraction (FFA-PS) by selective hydrolysis of tuna oil. The optimal conditions for
hydrolysis were determined. The mixture of tuna oil and water {1.5:1 w/w) and
immobilized Lipase PS 30 U/g of the reaction mixture were mixed at 45 C for 24 h. After
hydrolysis, the @-3 PUFAs recovered in the FFA fraction was 87.04%. Selective
esterification of FFA-PS was then conducted at 30 C for 18 h by stirring a mixiure of FFA-
PS and tauryt alcohol (1:3 molimol), 20% watar and 100 U of the immobilized Lipase Dig

of the reaction mixtura. The result showed that the -3 PUFAS coniant in the unesterified

FEA fraction (FrA-D cout Da rased from 35.0% 10 64 .25% Scoonc siap, ennichment of
-3 PUFAs In menogiycends fraction (MC-Di was carmied out oy s2iective hydrolysis of
tuna oit with immobilized Lipase D. The reaction proceeded most effectively when a
mixture of tuna oil and water (1:1 whs) In Methyl-terr-Buthyl Ether (1:1 weight of the
reaction mixtureivolume of MTBE) was reacted with 100 U of immobilized Lipase D/g of
the reaction mixtdre at 30 C for 18 h. Under these conditions, 33.49% ®-3 PUFAsS was
recovered in this fraction, In the last stop, selective esterification of FFA-PS with ME-D
for production of triglyceride rich in -3 PUFAS was conducted by Lipozyme® IM. A
mixiure of 100 g FFA-D and MG-D (1:2 mol/mn!) was disscived in 2 ml hexane and
reacted with 10% Lipozyme® IM at 55 C for 24 h. Triglyceride was produced to 64.40%
and contained 74.11% -3 PUFAs. Furthermore, the reuse of each immobilized lipase
for catalytic reactions was determined. Immobilized Lipase PS was used repeatedly &
times with the activity of 0.10 U/mg after ihe forth use. Immobilized Lipase D was ussd
for selective esterification to produce FFA-D 8 times and was also used 6 times to
hydrolyse tuna oil to enrich -3 PUFAS in MG-D. The remained activities of immohbilized

Lipase D for both reactions were 0.61 and 0.63 U/mg, respectively.





