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they encounter an extended electrical
power outage or freezer malfunction
that the consumer becomes alarmed
about the fate of their frozen meat
products in their home freezers. The
university meat extension specialist
receives periodic calls from
consumers or home economists seeking
advice on how long frozen meat
products are safe to keep when
electrical power has been interrupted
for a delayed time interval. Current
advice is usually as long as the meat
remains frozen it is safe to keep but
once the meat has thawed, the fate of

the meat for safe consumption and
possible refreezing becomes
questionable.

The bacterial condition of frozen
meat has always been of special
interest to the food -industry and
consumer as well. It has been known
for a long time that microorganisms
are responsible for deleterious
effects to meat tissue if the meat
product has been temperature abused
in any manner. Freezing of muscle
tissue extends the lag phase of
microbial proliferation (Marriott et
al.,1980). However if there 1is an
instance when electrical power is
disconnected from a home freezer, the
temperature will begin to rise over
time resulting with bacterial
proliferation. As noted in previous
studies the bacterial general present
is more critical to spoilage than is
total microbial load (Marriott et
al.,1980). The genera responsible for
meat spoilage in beef is Microccocus
and Psuedomonas and in pork it’s,
Staphylococcus and Psuedomonas (Rey
et al.,1972). These genera at
elevated temperatures and increased
thaw time create additional
proliferation and subsequent meat
spollage becomes evident i.e.
discoloration, putrid-odors,
proteolysis, etc..

Numerous studies have well documented
the freezing and thawing rates for
retail cuts of meat but no
publications could be located that
have studied the problem 80
frequently encountered by consumers
i.e. electrical power ig interrupted




for 1long periods of time or the
freezer Dbecomes  inoperative. No
matter what the circumstance, the
freezer owner is concerned about the
fate of their frozen meat products.
Therefore 1t was decided 1o
investigate this unique problem area
in order to give more accurate and
reliable information to the consumer
based on scientific data results.

Materials and Methods

This investigation was carried out in
14 consecutive trials, 11 +trials
utilizing pork and 3 with beef. Each
trial consisted of storing fresh
retall cuts of meat samples with
varying trial total load weights
(Range = 43-128 kg.) in an upright
White Westinghouse Model FU211C (0.6
cubic meter capacity) freezer
adjusted to -29°C. The meat packages
(0.5 to 2.0 kg. each) were wrapped in
Copco Polyfreeze (polyethylene-
coated) freezer paper. Once the meat
samples were completely frozen, the
electrical power was disconnected and
packages within each lot per trial
were analyzed periodically for 9 days
for temperature, pH, and total viable
plate count.

Temperature was monitored using
thermocouples attached to an Omega
Model 555 temperature recorder. The
thermocouple was positioned in such a
fashion as to monitor the meat core
(smallest package) temperature.

The pH measurements of the meat
samples were determined by using an
immersion probe attached to a Corning
Model 7 pH meter (Ockerman,1985). The
PH meter was standardized using a two
point pH calibration method with pH
7.0 buffer and pH 5.0 buffer. A 10
gram meat sample was placed into a
sterile stomacher bag with 100 ml of
distilled water. The bag was
stomached for one minute in the
Stomacher Lab Blender 400 and the
subgequent pH measurement recorded.
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rhase was reached. There was a 4.5
log increase at Day 9 compared to the
mean initial log count of 4.91 at Day

MEAN BACTERIAL COUNTS (LEFT)
BACTERIAL DIFFERENTIAL (RIGNT)

Figure 3 Mean Microbial Log Counts
For All Trials (left) and Rate of Log
Bacterial Change (right) From Day O
ve. Days of Storage

Figure 4 indicates that all pork
significantly higher
bacterial counts than beef during the

samples had

duration of the study.

(o e Bon e o T iy Yo U rn e 1osahesoriforisionie !

’ |- 1 " PORK SAMPLES

Zdom MV - O Do ~ECOO D—mm—e D

il I e oie s N R )
-1 (] 1 2 3 . 5 4 7 ]

bAYS

Figure 4 Mean Microbial Log Count For
Days of

Beef and Pork Samples vs.
Storage.

The trials were divided into the
following temperature

categories
(below -18°C, -18° to -12°C, -12° to

-7°C, and above -7°C) at Day 0 and
then adjusted teo a mean bacterial
count of 4.91 log at Day 0. In Figure
5 the temperature categories were
monitored for the mean microbial
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count of each initial temperature
category. The data reflects that the
bacterial counts for the greater than
-7°C samples had significantly higher
bacterial counts over the other three
temperature categories.
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Figure 5 Mean Microbial Log Count For
the Initial Temperature Categories
ve. Days of Storage.

Figure 6 shows the mean temperatures
of the four initial temperature
categories versus days of storage.
All samples showed approximately the
game rate of temperature increase
during the trial study.
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Figure 6 Mean Celsius Temperatures of
the Four Initial Temperature

Categories vs. Days of Storage.

The trials were also divided into
three weight categories (less than 45
kg., 45-91 kg., greater than 91 kg.)
and was then adjusted to the average

temperature at Day 0. Fperawﬁ-
exhibits that the rate of w&e nﬂ
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product with a low microbial load was
2frozen, and electrical power was
interrupted, that the products would
have approximately log 6 microbial
count at 36 hours. After 36 hours
power disconnect, the fate of the
frozen meat products for consumption
or possible refreeze is questionable
and is left to the discretion or risk
of the consumer whether to salvage
the meat products.
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