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A B S T R A C T

The effect of microwave assisted and conventional water blanching of mango (Mangifera indica) under two
different blanching scenarios, High Temperature Short Time (HTST) and Low Temperature Long Time (LTLT) on
ascorbic acid oxidase (AAO) inactivation and on vitamin C (L-ascorbic acid & dehydroascorbic acid) retention
were comparatively studied. The impact of alternative blanching processes and subsequent frozen storage on
enzymatic inactivation and vitamin C was kinetically modelled. Both water and microwave HTST as well as LTLT
microwave treatments of mango pieces showed high degree of AAO inactivation. An approximately 30% residual
AAO activity was observed and was described through a first order fractional conversion model. Microwave
assisted blanching led to higher retention of total vitamin C in both LTLT and HTST treatments. In LTLT water
blanching, vitamin C loss was mainly caused by mass transfer phenomena rather than temperature degradation,
while after HTST treatments the decrease of total vitamin C content seemed to be mainly related to thermal
degradation than due to the leakage of the nutrients in the blanching medium. Further inactivation of the
thermostable fraction of AAO and degradation of total vitamin C were observed after frozen storage for 130 days
at −18.63 ± 0.48 °C.

1. Introduction

Several preservation methods have been investigated, developed
and exploited over the last years to preserve fruits and vegetables but
freezing still remains one of the most popular among them offering
fresh-like characteristics on the food matrix after long period of storage
(Barba, Ahrné, Xanthakis, Landerslev, & Orlien, 2018; Dalvi-Isfahan,
Hamdami, Xanthakis, & Le-Bail, 2017; Jha, Xanthakis, Jury, & Le-Bail,
2017). Blanching is a common mild thermal pretreatment prior to
freezing aiming to inactivate deteriorative enzymes, decrease the mi-
crobial load and remove the air from the pores which subsequently can
affect the nutritional characteristics of the fruits and vegetables upon
storage (Munyaka, Makule, Oey, Van Loey, & Hendrickx, 2010;
Xanthakis & Valdramidis, 2017).

Blanching is traditionally carried out by hot water or steam. Both
techniques are highly effective in enzymatic inactivation but there are
drawbacks regarding the degradation of the nutritional value (such as
vitamin losses), high energy and water demands, as well as waterwaste
disposal. Recently, several novel alternative technologies have been

proposed such as high-pressure, ultrasound, microwave, ohmic, in-
frared, and radiofrequency heating for blanching of fruits and vege-
tables. Although these technologies are gaining momentum, there are
still bottlenecks related to method simplicity, packaging materials and
large-scale equipment that need to be solved and tangible advantages to
be demonstrated before industrial implementation (Bernas & Jaworska,
2003; Jiang, Liu, Li, & Zhou, 2015; Lemmens et al., 2009; Xanthakis &
Valdramidis, 2017; Xin, Zhang, Xu, Adhikari, & Sun, 2015).

Nutrient loss during blanching processes is strongly associated with
the technology used and related heat and mass transfer phenomena.
The basic mechanisms involved in blanching operations are simulta-
neous heat and mass transfer, which can result in temperature dis-
tribution and mass loss/gain. Depending on whether the product is
emerged in water or not, heat can be transferred by water or electro-
magnetic energy. During water blanching the food matrix is interacting
directly with the blanching medium and the physicochemical properties
of the matrix such as porosity, nutrient solubility, composition, density
and others are influencing the characteristics of the final product
(Munyaka et al., 2010; Ramesh, Wolf, Tevini, & Bognár, 2002).
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