
U → is a key variable linking malaxation conditions to both sensory and chemical properties EVOO.

U → impacts EVOO chemical-sensory profiles allowing identifying the best malaxation time and temperature.

U → is a process parameter that contribute to better understand and optimize olive oil quality.
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CONCLUSIONS
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V. Global heat transfer 

coefficient (U) estimation

𝑼 =
ሶ𝒎𝑪𝒑 𝑻𝒆 − 𝑻𝒃

𝑨𝜟𝑻

m, flow mass; Cp, olive past specific 

heat; Te, olive paste temperature after 

malaxation;Tb, olive paste 

temperature prior to malaxation; A, 

heat transfer surface área.

II. Correlation analysis between U and chemical/sensory parameters across the different malaxation durations tested 

(30, 45 and 60 min)

(sensory parameters highlighted in green, defects in red, and physicochemical in black)
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Precise control of the olive paste mass loaded along with the time–temperature conditions during malaxation, is essential for producing olive oil 

with superior chemical and sensory properties. However, maintaining these conditions is challenging due to the low ratio of heat transfer surface area 

to olive paste volume and the paste’s high viscosity. A deeper understanding of heat transfer kinetics enables more effective monitoring and control of 

processing conditions. To this end, the global heat transfer coefficient (U) was estimated under varying conditions (mass, time, temperature) and its 

values were correlated with several chemical and sensory attributes of extra virgin olive oil (EVOO).

BACKGROUND

• LDA shows clear separation of samples according to:

- paste mass

- malaxation temperature, and

- malaxation time

• Strong influence of processing variables on EVOO

chemical-sensory profiles

• 350 g paste

U values at:

25–32ºC → correlated positively with

fresh fruity and green attributes

45ºC → correlated negatively with

burnt gustatory defect and positively

with burnt olfactory defect and dry-fruit

attributes

• 700 g paste

U values at:

25ºC → correlated positively with most

of sensory positive attributes

32ºC → correlated negatively with most

of sensory positive attributes, emerging

burnt and oxidation markers as the

main positive drivers

45ºC → correlated positively with

sensory positive attributes and

antioxidant activity, suggesting

recovery of sensory complexity
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