Synthesis of structured triacylglycerides starting from commercial
salmon oil by lipase catalysis under supercritical conditions
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Summary

The consumption of long-chain polyunsaturated fatty acids (LC-PUFA) belonging to the omega-3 series (namely, eicosapentaenoic and docosahexaenoic acids; EPA and DHA,
respactively) has been reported to lead to inhibition of the development of different kinde of illnessoe cuch as cardiac, circulatory and inflammatory. Bicavailability of auch fatty
acids has shown to depend on their location in triacylglycerides (TAG) molecules, so that location at the sn-2 position has shown to be the most profitable. Consequently, a great
attention has been accorded to the synthesis of structured TAG (STAG), which include LC-PUFA at such location. For this objective, lipases application has been found very
convenient, especially if employed under CO,-supercritical conditions, so that a solubility increase of lipid/hydrophobic compounds in non-polar media is provoked, tis leading to
an enhancement of synthesis processes such as esterification and transesterification

In this study, STAG were prepared starting from refined commercial salmon oil. For it, lipase NovozymeR 435 under CO2-supercritical condition was applied. According to the
reaction time employed, four different fractions were obtained. Location of EPA and DHA in the resulting glycerol backbone was detected by mass spectrometry (MALDI-TOF)
analysis. In all fractions obtained, a marked reduction of the starting TAG was observed; additionally, a marked decrease of EPA content at the sn-2 location was observed, while
a substantial increase of the DHA content at such position was implied. Interestingly, the fraction obtained after the longest reaction time period (i.e., 2 hours) led to the highest
yield of DHA in the resulting STAG molecule,
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_ . - The final composition of EPA+DHA (g/100g TFA) in extractions 3 and 4 was 6.05 and 6 14, respectively.
MALDI-TOF analysis |yt abundant TAG in RCSO were: 12:0/20:5/22:5, 18:0/20:5/20:5, 16:0/20:5122:5, 18:3/20:5/20:5 and 16:1/20:5/22:4,
- Monoglycerides and diglycerides were also observed in all extractions; most abundant were: 14:1/20:5/-, 12:0/22:6/—, -/20:5/ — and -/22:6/-

Conclusions

- Evaluation of the RCSO by GLC showed a fatty acid composition corresponding to a marine il and confirmed the presence of TAG in the initial mass spectra

- The RCSO possesses EPA and DHA at the sn-2 location according to the mass spectrometry analyses. Matrix CHCA1 was chosen as the most convenient

- Fractionation in CO.SC leads to changes in the fatty acid composition of fractionated samples obtained when compared to the initial oil when the reaction is catalysed by the B-
lipase enzyme (i.e., Candida antarctica), a significant decrease of the EPA and DHA content being evident in the latest extractions carried out (90 and 120 minutes).

- Fractionated samples obtained under CO,SC conditions led to changes in the position of EPA and DHA when analysed by mass spectrometry (MALDI-TOF); thus, monoglycerides
including EPA and DHA at sn-2 location were obtained in extraction 4 at 120 min.

- Mass spectrometry allowed the identification of possible positional changes of EPA and DHA in glycerol of the STAG, this showing a reduction of the number of TAG in all
extractions when compared to the non-fractionated cil. EPA content in the sn-2 location decreased in the different extractions but a DHA content increase at the sn-2 location was
evident in extraction 4 when compared to the initial oil

References: Dominiczak MH ef al, (2014). "Digestion and absorplion of nutrients: The gastrointeslinal fract” In: Baynes JW, Dominniczak MH Medical Biochemistry. 4" ed. London: Saunders Elsevier. King JW. (2004} “Critical fluid lechnology far the
processing ol lipid-relaled natural products” Comptes Rendus Chimie 7:647-659 Rubio-Rodriguez N et al. (2010) P ion of amega-3 fatty acid : Areview” ive Food Science & Emerging Techrologies, 11:1-12




	CONGRESOS_Y_CONFERENCIAS772083_VAL.pdf

