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Influence Of Heating And Freezing On The Survival Of Yersinia
Enterocolitica In Ground Beef
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ABSTRACT

The behavior of Yersinia enterocolitica 0:3 to different temperatures have been studied. The
tests have been carried out on an artificial contaminated minced meat with Yersinia
enterocolitica 0: 3. Following the contamination sources represented by frozen and cooked
minced meat. We have considered appropriate to carry out some investigations that revealed the
chemical changes in minced meat during 13 weeks of storage at freezing temperature and the
optimum growing and preserving temperatures of Yersinia enterocolitica, their life period at low
temperatures or at high temperatures. The analysis of the results obtained has demonstrated that
Yersinia enterocolitica 0:3 was not completely destroyed by freezing temperatures at -18 in
maximum 13 weeks, but destroyed relatively quickly at 70°C and 80°C in maximum 10 and 3
minutes respectively.

INTRODUCTION

The current interest posed by the Yersinia
species is determined by the fact that these
bacterial species generate a series of morbid
entities which come more and more frequent
to the attention of bacteriologists,
epidemiologists and surgeons. Numerous
studies have been published regarding the
infections caused by these bacteria during the
latest years, and their searches on this theme
developed. During the last ten years of the last
millennium, numerous researchers drew the
attention on the fact that the bacteria species of
Yersinia are frequently involved in the food
borne diseases with acute diarrheic syndrome
in humans. Currently, although many Yersinia
species have been discovered and
taxonomically classified, three species are
considered as the main pathogens for humans:
Yersinia pestis, Yersinia pseudotuberculosis
and Yersinia enterocolitica (1). Yersinia
enterocolitica can be transmitted by
contaminated water and food and has been
isolated from meat, meat products (2). The
ability of Y. enterocolitica to multiply at low
temperatures can account for the increase in
food borne infections caused by these
organisms as a result of the wide diffusion of
refrigerated products. This enables long
survival of these bacteria in cold water or

refrigerated food. It has been observed that
they can survive in cooled water for six
months (3). Fresh meat products are
commonly marketed at refrigerated
temperatures (2-5°C). However, many
undesirable changes of the products can occur
during refrigeration due to microbial growth
and lipid oxidation, which give rise to quality
reduction, meat spoilage, and economic loss.
Lipid oxidation is a major cause of quality
deterioration in meat and its cooked products.
Ground meat tends to become rancid and
brown more rapidly, due to pigment and lipid
oxidation. An oxidative reaction in muscle
foods leads to degradation of lipid and
proteins, resulting in deterioration of flavor,
texture and nutritive value, and is considered
as one of the major problems in the
development of new convenient meat products
and processes (4). Lipid oxidation is often
responsible for quality loss via formation of
rancid flavor and is affected by the duration
and temperature of storage of meat (5). So, the
aim of the present study is to determine the
effect of healing and freezing on survival of
Yersinia enterocolitica and the quality of
ground beef by determination the changes in
pH, Thiobarbituric acid reactive substances
(TBARS) and the total volatile basic nitrogen
(TVBN).














