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Abstract This paper reports separate studies of the effect
of pre-treatments (CaCl,, low methoxyl pectin (LMP), and
combined solutions) and the effect of freezing method (at
four different rates) and thawing mode (at two different
rates) on objective parameters, structure and sensory char-
acteristics of fresh raspberries and blackberries. After that,
the effect of a complete freezing process combining the
best pre-treatments with the best freezing/thawing condi-
tions found for each fruit was investigated. Kramer Shear
Cell (KSC), back extrusion, compression and multiple pen-
etration tests were used to measure fruit texture objectively.
For calcium and LMP pre-treatments, which were applied
separately, texture parameters were significantly higher in
samples treated at the highest concentrations (100 mM of
CaCl, for both fruits and 0.3 and 3% of LMP for raspberry
and blackberry, respectively) compared to fresh controls.
Blackberry structure was more susceptible than raspberry
structure to the effect of pre-treatments. For the combined
pre-treatments, the highest texture parameters were found
in the samples treated with CaCl, (100 mM) and LMP
(0.1%) in the case of raspberries and CaCl, (100 mM)
and LMP (3%} in the case of blackberries. Combined pre-
treatment did not increase firmness with respect to that of
samples treated only with calcium, which indicates that
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CaCl, preserved the raspberry structure more efficiently
during processing. Fruits frozen by forced convection with
liquid nitrogen vapour at —40 °C were significantly firmer.
Raspberries should be thawed at 5 °C, whereas blackber-
ries may be thawed at room temperature. Sensory analysis
showed that the blackberry structure was more resistant to
freezing. In both fruits, over the complete process param-
eter values were again highest in the samples treated with
100 mM CaCl,, applied either separately or in combina-
tion with LMP. In raspberry, panellists detected no signifi-
cant differences between sensory texture parameters of the
different samples, and in blackberry, panellists found no
significant differences between any of the sensory charac-
teristics. Multiple penetration maximum force (Fyp) was
the parameter that best expressed product firmness for both
fresh and frozen raspberries, whereas compression slope
(Sc) best reflected changes in blackberries. SEM mainly
corroborated results from objective texture parameters.
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