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Injury of Microorganisms by Freezing and Thawing
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INTRODUCTION

During freezing of food varieties, microorganisms could be
harmed by the low temperatures, by mechanical harm to cell
dividers or films by ice gems shaped outside or inside cells, by
expanded groupings of harming solutes in the extracellular
medium, or by lack of hydration of cells because of expanded
osmotic pressing factor or drying of the extracellular medium.
During frozen capacity, responses between parts of cells and
those of the extracellular medium, or expanding drying up of
the food may bring about cell harm. During defrosting,
intracellular and extracellular ice precious stones may augment
to harm cells, or glassified arrangements may soften to open
microorganisms to concentrated arrangements. Microorganisms,
notwithstanding, can be shielded from injury during freezing
and defrosting by different solutes that can be available in food
varieties. Sudden, moderately enormous reductions in
temperature can bring about injury to developing microscopic
organisms, with loss of intracellular metabolites and proteins
and amalgamation of novel, cold-stun proteins. Microbes in food
varieties, nonetheless, for the most part would not encounter
paces of cooling adequately quick to prompt virus stun.
Accordingly, by and large, the straightforward cooling of
microorganisms during freezing is probably not going to be
quickly harmful. Microorganisms can continuously lose
feasibility when their development is forestalled, yet such loss of
suitability is by and large less at lower than at higher
temperatures. Loss of reasonability during frozen capacity may
happen at the upper finish of the temperature range experienced
by frozen food varieties, yet it very well might be unimportant at
normal frozen stockpiling temperatures. Evidently, harm of cells
by extracellular ice is certainly not a significant reason for injury to
most microorganisms. Development of intracellular ice
additionally might be of restricted significance for
microorganisms other than multicellular parasites since water
inside microorganisms tends to supercool and may stay fluid at
temperatures beneath —15°C. The greatest pace of drying out of a
cell will rely upon the porousness to water of the cell film and

the proportion of the cell surface region to its volume. Ice is
probably not going to shape in the cells of microscopic
organisms, yeasts, and molds when cooling rates are <1 °C min
—1. Ice may frame in cells of yeasts and molds, and bacterial cells of
bigger sizes when paces of cooling are >10 °C min—1;
nonetheless, the arrangement of ice in the littlest bacterial cells
may not happen except if the pace of cooling approaches 100 °C
min—1. On the off chance that the fundamental driver of deadly
injury of microorganisms during freezing is lack of hydration, the
pace of endurance should decay with diminishing temperature.
This is seen for certain parasites, however with microscopic
organisms, yeasts, and molds, endurance of freezing will in general
increment with diminishing temperature and expanding paces of
cooling up to 10 °C min—1. Endurance then, at that point
diminishes with expanding paces of cooling, yet it increments
again when cooling is fast. Endurance for the most part is
upgraded by quick instead of moderate defrosting. These impacts
of paces of cooling and defrosting demonstrate that injury at
moderate paces of freezing presumably is because of expanded
convergences of extracellular solutes. At paces of cooling over
10°C, ice shaped inside cells will cause injury. The size of ice
precious stones will diminish with expanded paces of cooling, in
any case, while the best harm is brought about by huge ice gems.
During frozen capacity of food varieties, the quantity of suitable
life forms can decrease. Paces of decay are by and large moderately
lethargic and will in general diminish with time, so after an
underlying period, the quantities of certain life forms might be
basically steady.
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