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Isabel Durán-Merás a, Daniel Martín-Vertedor d 

a Departamento de Química Analítica, Universidad de Extremadura, 06006, Badajoz, Spain 
b Department of Animal Production and Food Science, Area of Nutrition and Bromatology, University of Extremadura, Ctra. de Cáceres s/n, 06071, Badajoz, Spain 
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A B S T R A C T   

Almond oils extracted from roasted kernels at different roasting times at 150 ◦C were analyzed to quantify quality 
parameters such as acidity, peroxide value, K232, K270, antioxidant activity and the oxidative stability index. The 
roasting process induced oxidation of the chemical compounds in the oil, resulting in increased acidity, peroxide 
value, K232 and K270. The antioxidant activity exhibited a decreasing trend over time, while the oxidative sta
bility showed only slight changes. Excitation-emission matrices (EEMs) were directly scanned on almond oil 
samples. The combination of the EEMs with parallel factor analysis (PARAFAC) provided qualitative information 
about the main fluorophores and their evolution with the roasting time. Quantitative information was obtained 
using unfolded partial least squares (U-PLS), demonstrating the effectiveness of the fluorescence technique in 
combination with multivariate analysis to quantify analytical parameters in almond oils. Prediction models were 
developed, and subjected to external validation. The coefficients of determination in the external validation were 
higher than 0.94 for all parameters except k270.   

1. Introduction 

Almonds are the most extensively cultivated and consumed nut 
globally, with an annual production exceeding 4 million tonnes. The 
United States is the leading producer, followed by Spain. The production 
of almonds is increasing significantly due to their versatile applications 
in both food consumption, and in the pharmaceutical and cosmetic in
dustries. Recently, there has been a growing interest in the extraction 
and consumption of almond oil, due to its numerous health benefits. 
Almonds are a rich source of essential nutrients including proteins, 
carbohydrates, fibre, minerals, vitamins, and triacylglycerols. Addi
tionally, it is a rich source of other minor components such as tocoph
erols, sterols, and phenolic compounds, which endow them with 
antioxidant properties [1]. Almond oil consumption has been associated 
with a reduction in cardiovascular risks, as well as potential benefits in 
other diseases such as hypertension and diabetes [2]. Furthermore, 
edible oils such as almond oil, provide unique organoleptic properties to 
the food industry, influencing the aroma and flavor profiles of various 
food products. As a result, the production of almond oil has recently 

been the subject of research to improve the quality of this product [3]. 
Various methods are employed for almond oil extraction, with sol

vent extraction being the most widely used on an industrial scale. 
However, the use of solvents adversely affects the physical-chemical 
properties of the oil [4]. An alternative to traditional methods is su
percritical fluid extraction [5], but the use of CO2 tends to yield similar 
results to those obtained through traditional methods concerning 
almond oil properties. Pressure extraction is used to improve sensory 
attributes. Compared to solvent extraction, pressure extraction allows to 
obtain oils of higher quality, suitable for direct consumption after 
extraction. Moreover, this method proves to be more cost-effective and 
environmentally friendly than the previous one. Compared to super
critical fluid extraction, pressure extraction demonstrates better yields 
and lower costs [6]. 

There are two different forms for pressure extraction: hydraulic press 
and screw press. Between the two, the screw press has several advan
tages over the hydraulic press, including higher oil yield, cost effec
tiveness, and time efficiency [7]. Despite the advantages of the screw 
press, it is not advisable to use this method in conjunction with sample 
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