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The first study comparing the shelf-life of a highly perishable food preserved by hyperbaric storage
at room temperature and refrigeration
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ecently, a new food preservation methodology, called Hyperbaric Storage (HS) at naturally variable/uncontrolled Room

Temperature (RT), with advantages comparatively to refrigeration, one of them being the absence of temperature control and
so, basically energetically costless, is raising great interest among researchers. In this method, foods are stored under moderated
pressure (up to 100-200 MPa) with no temperature control, with microbial growth inhibition being verified up to around 75-100
MPa at levels similar to refrigeration. For 100-200 MPa, additional microbial inactivation was observed. Since HS is a very recently
proposed novel food preservation methodology, there is a whole new set of conditions and parameters to be studied, like different
combinations of pressure and temperature, the effect on pathogenic micro-organisms, and determination of shelf lives. In the present
work, preservation by HS of a highly perishable food, water-melon juice (low acidity and high water activity), was carried out under
two pressures (75 and 100 MPa) at RT (=20°C) over 4, 7 and 10 days to determine the shelflife and compare it with that of refrigeration
preservation. Microbiological effects on endogenous micro-organisms, and physicochemical parameters were evaluated. In all cases,
two control samples were stored at atmospheric pressure (0.1 MPa-AP), one at RT and the other at 4 °C (RF). The results revealed that
after 4 days at AP/RT, total aerobic mesophiles (TAM)/ psychrophiles/Enterobacteriaceae/yeast & moulds (YM) were already above 6
log CFU/mL, similar to samples stored at AP/RF for 7 days. On the other hand, in juice stored at 75 MPa microbial loads decreased,
showing a reduction of =1.7/=2.0/=2.5/=1.7 log units, respectively, while at 100 MPa, a similar behaviour was observed, except for
TAM and YM, which were reduced more pronouncedly, with reductions of 2.1 and =2.2 log units, respectively. This indicates an
extended microbiological shelf-life for the juice preserved by HS compared to refrigeration. Regarding physicochemical analyses,
HS at 75 MPa resulted in non-considerable effects in the parameters studied, except for browning degree which increased. At 100
MPa, colour was considerably affected, being verified by an increase of the differences compared to initial raw juice, which may be
related to the lycopene content decrease observed in these samples. The results of this study show the potential of HS at RT as a new
preservation methodology not only to preserve foods as a quasi-energetically costless alternative to RE, but also to extend food’s shelf-
life, compared to refrigeration.
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