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In recent decades, there has been a notable increase in the demand of avocados, especially in 
U.S. and Europe. This has caused the fruit and vegetable industry to demand non-destructive 
techniques that can be implemented online to characterize avocado’s textural properties, thus 
allowing its post-harvest maturity to be estimated. Conventional ultrasonic techniques have 
previously been used to characterize different physical-chemical parameters in agri-food 
products. 

The objective of this work was to determine the feasibility of non-contact low intensity 
ultrasound (air-coupled) to estimate firmness in avocado slices. For this purpose, an 
instrumental texture analysis and an ultrasonic analysis (250 kHz) were performed on different 
pieces of avocado throughout post-harvest (0-5 days at 20±1 ºC). The analysis has been made in 
slices of different thicknesses (up to 5 mm) because the high attenuation did not allow the 
ultrasonic signal to travel through the whole fruit. Thus, we determined different textural 
parameters such as firmness, elastic modulus or relaxation capacity in the avocado slices, 
afterwards they have been related to the ultrasonic parameters measured, mainly maximum 
wave amplitude and velocity. 

The maximum amplitude of the ultrasonic wave decreased significantly (p<0.05) during ripening. 
Thereby, initial average amplitude was 334±8 V/m, which was reduced to 55±7 V/m for 5 days 
of ripening. Amplitude was significantly related (p<0.05) with the textural parameters from 
linear models. The best correlation was found between the maximum amplitude of the 
ultrasonic wave normalized by the sample thickness and the firmness, measured as the 
maximum compression force (r = 0.90, Eq. 1). 

Firmness (N)=0.037Amplitude (V/m)+1.033  (Eq. 1) 

Therefore, this work has shown the viability of non-contact ultrasonic technology for the 
measurement of textural properties in avocado. The future work should address the 
improvement of the air-couple technique that allows to carry out the measurement in whole 
fruit, and its possible implementation in the process lines as a non-destructive and non-invasive 
characterization technique. 


