111 IberoAmerican Conference on Mass Spectrometry
Abstracts — Poster presentations

Challenges and Applications — Biofuels
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Introduction: Palm oil, derived from Elaeis guineensis is the most consumed vegetable oil in the
world, with a high potential for its use in the biofuel industry [1]. The expansion of this crop in
marginal areas can face challenges, such as the water deficit encountered in most parts of the
globe, which can lead to an impact on the oil palm fruit harvest and palm oil production [2]. The
objective of this study was the metabolic profiling characterization of palm oil leaves submitted
to different drought stress.

Method: The metabolic profiling of Elaeis guineensis leaves was performed on 8 control samples
(normally irrigated) and 8 samples without irrigation, where 4 were collected at 7 days of drought
stress and the other 4 were collected at 14 days of drought stress. An extraction protocol, which
uses a mixture of solvents (water, methanol and methyl tert-buthyl ether), was used to extract a
wide range of metabolites, from polar to non-polar, in a single shot. All samples were analyzed on
a UHPLC system equipped with a reversed-phase Acquity UPLC BEH C8 column. High-
resolution mass spectrometry (HRMS) was performed on a Q-TOF analyzer using an electrospray
source in ESI(+)-MS and ESI(-)-MS. Acquired data were pre-processed using XCMS Online for
feature detection and retention time alignment and further exported to MetaboAnalyst 4.0 for
multivariate analysis. After the XCMS pre-processing, data matrices were obtained from ESI(+)-
MS (3364 features) and ESI(-)-MS (2539 features).

Results: Using PCA, both ESI(+)-MS and ESI(-)-MS datasets presented a clear segregation
between control, drought stress of 7 days and drought stress of 14 days, showing that the
metabolism is highly affected by the lack of water. More importantly, the 7 days group was closer
to the control group, when compared to the 14 days group, reflecting the metabolism changed
gradually from 7 to 14 days. HCA confirmed the results, where the 14 days group was the furthest
among the groups. On ESI(+)-MS heatmap, there was a higher ratio variation between up and
down-regulated metabolites in each group, whereas on ESI(-)-MS the up- regulation prevailed,
with metabolites having a higher concentration on the 14 days period. The mummichog algorithm
[3] with putative identification was applied and, on ESI(-)-MS, 92 metabolites were identified
with a fold change higher than 2, with numerous pathways affected, e.g., Pyrimidine metabolism,
TCA cycle, isoleucine biosynthesis, asparagine biosynthesis, flavonoid biosynthesis, etc. On
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ESI(+)-MS, 18 metabolites were identified with fold > 2, where the most affected pathways
indicated were: flavonol, syringetin and leucodelphinidin biosynthesis.

Conclusion: The analysis of the metabolic profile of the present study was efficient to correlate
and differentiate groups of palm oil plants submitted to different levels of drought stress. The
identification of metabolites and their pathways can be used in future multi-omics analyses.
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