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Lathyrus sativus L., also called grass pea, possesses favourable nutritional characteristics as well as adaptative
traits for handling stress [1]. Its consumption associated to a very restrictive non-diversified diet, has been linked
to the onset of lathyrism. The discovery of a neurotoxin B-N-oxalyl-L-a, B-diaminopropionic acid (B-ODAP),
tarnished the image of grass pea as a valuable food source [2]. Nevertheless, grass pea has undeniable nutritional
value, being a precious source of L-homoarginine, L-hArg, a promising cardio protector compound [3].
Advanced vibrational spectroscopy to characterize legumes nutritional quality has been applied for different
legumes [4,5], but its use to characterize grass pea accessions is still very limited. In this study, we applied ATR-
FTIR spectroscopy supported by machine learning methods focusing on the development of robust, and cost-
effective models for ODAP, homoarginine and phenolic compounds content in grass pea.

For that, we cropped more than 200 different accessions of grass pea over three years under similar conditions
in Alvaidzere (Portugal). The aqueous extracts were analysed by HPLC-ESI-MS/MS to determine ODAP and
homoarginine contents [6]. The ethanolic extracts were analysed by spectrophotometry to determine the total
phenolic content by Folin-Ciocalteu’s method, and the in vitro antioxidant activity by Oxygen radical absorbance
capacity (ORAC) [7]. We screened the samples applying the Attenuated Total Reflectance — Fourier Transformed
Infrared Spectroscopy, ATR-FTIR (Thermo Nicolet 6700 spectrometer).

Different algorithms were applied to more than 2000 collected spectra based on partial least square regression
multivariate analysis, kernelized Support Vector Machine (SVMs), 1D convolutional neural nets e random forests,
combined with variable selection methods to restrict the spectrum to relevant areas were applied using Python
interface programming language to recognize patterns and explore the potential correlations between ATR-FTIR
spectral data and the quantified quality parameters.

Following the numerous combinations of pre-processing methods and hyperparameters, 9600 pipelines were
tuned by random search cross-validation. Data suggested the adequacy of ATR-FTIR for predicting quality
parameters only after specific pre-processing methods (e.g., detrend, Savitzky—Golay derivatives, and
multiplicative scatter correction, MSC). ATR-FTIR spectroscopy was able to derive alpha-ODAP (R?=0.73), beta-
ODAP (R2=0.86), and Homoarginine (R?=0.78), considering the spectral region between 1806 and 892 cm™. Other
algorithms are currently being tested.

The results of the present work suggest that ATR-FTIR spectral data can represent fundamental tools to support
future breeding programs dedicated to the improvement of grass pea’s quality.
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