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There was no change in the amount of reduced myoglobin in the
vacuum packed steaks during frozen storage, this is due to the
inhibition of the enzymatic reducing systems.

Microbiology: Freezing methods did not result in decreases in
total bacterial numbers immediately after freezing. During frozen
storage some decrease in total numbers could be attributed to
liquid nitrogen or fast freezing. Freezing methods owed widely
differing effects on coliforms. Deep freezing resulted in a large
decrease in coliform numbers whereas liquid nitrogen freezing
resulted in increases in coliform numbers probably due to the
breaking up of colonies by the liquid nitrogen spray. Figure 1
shows the effects of liquid nitrogen and plate freezing on certain
bacteria and total counts at 10, 24 and 40 weeks of frozen storage.
Liquid nitrogen shows a trend to reduce bacterial numbers in
comparison to plate freezing. There was little difference between
plate and deep freezing techniques on bacterial numbers.

Packaging material did not affect the microbiological quality
of the steaks during storage.

Oxidation: Freezing method or packaging material had no signif-
icant effect on oxidative changes during storage. As expected
the peroxide values (Table 4) and thiobarbituric acid number
(Table 5) showed significant increases during storage.

Effect of storage time and packaging material on
peroxide value

Storage time
St CLNG

Packaging Material
Vac No:.
—_—_— Normal =

means means
(o} 10 0.83 0.86 8 0.87 <9
10 v 24 0.86 1.47 N.s. 0.9 1.67 N.S.
24 v 40 6.10 6.10 7.85%%x 1.67 4.98 4,94%*%
Table 5: Effect of storage time and kaging material on
iobarbuturic 1 number

Packaging Material

Vacuum

means t-value
v 10 «12 21 N.S. .16 .23 N.S.

10 v 24 o210 .56 4,72%%% «23 5¢ 4.11%**
24 v 40 «57 .66 3.88%% .50 .67 4.02%*

= Not significant

= (P < 0.001)
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From these results it would seem that oxida
the lean tissues and then in the adipose ti
MacFarlane (1971) reported that high TBA num
corresponded with high metmyoglobin contents dur
however, for lower concentrations they stated th
are not directly related to pigment oxidation.
how percent metmyoglobin and TBA number increased
storage.

Free fatty acid values showed no significant
between freezing methods, or packaging material
storage.

Drip and cooking losses: Rate of freezing

showed no significant influence on drip loss
freezing resulted in significantly greater

however, storage time or packaging material h
Table 6: Effect of freezing method on
different storage times

means t-value
o 28.8 24.0 29*
10 b g e 2351 2.76%
24 2951 23n ) 4.02%*%
40 25.3 22.3 2,.2%

% Cooking loss in non frozen steak

.001)

Tendernes Tenderness was not
or storage time.
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