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lopments in this field and to exploit those

which promise to improve the efficiency of the operation or the
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possibilities in this

context is the use of modified gas environments to store meat,

Commercial application of gas packaging techniques to meat has been
Slow 1n spite of the claims made for the advantages of the system,

made principally, it should be added, by manufacturers of gas
packaging equipment. The lack of commercial interest at the present

time may be a reflection of the costs involved, but it may also

mean that the value of gas pactkaging with respect to mecat has been
overstated and the advantages of the system exaggerated. We would

like to’ know more about these questicns.
The composition of the atmosphere within a food package is
not static, It changes as a result of the gas permeability of the
packaging film and other physical factors such as solubility, and
of chemical reactions and bacteriological changes taking place withiP

the system, The delicate balance which exists in the indigenous

microflora can be affected by many factors relating to the food,

packaging system, storage conditions etc, Food that is packaged
b differently to food that is not packaged!i
- £ ~ -~ 1ie Rals - : g e 3
As far as meat is concerned the composition of the environment

nat¥t A S o ~ 1™ } T : 1
not only the colour of the meat but also its storane life,
since the atmosphere within the

s the course which

environment within

- mo -4 marlsanr r~ - - e o P % 70 } e . E . . . >
a meal package cnhanges as a result of respiration, utilising oxygen
and forming carbon dioxide, and also because the package itself
does not prevent the exchange of gases completely. Thus, the
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atmosphere within the package is an equilibrium co
depending on the meat and rate of respiration as w
properties of the film, The objective o
meat is to create an atmosphere which controls det
changes in fresh meat during storage, chiefly with
appearance and keeping quality,

The requirements of fresh n packaging are

different from those of cured s for retail pre

sale. Bacon, for example, needs extremely hig}

the nit pigment ot

maintain natural rosomyoglobin cC

prevent oxidation, A trace of oxygen is sufficien

On the other hand fres

formation of metmyoglobin,

ha

a free supply of oxygen to produce the characteris
f Yyq F

colour of fresh beef which is demanded by the meat
With fresh meat there are a number of basic s

packaging. First of all one can use an inert atmo

carbon dioxide or nitrogen which replaces the air

meat. Normally this replacement ne atmosphere

ndition

sentation and
ured meat and
t to cause the
h meat requires
tic bright red

nn
o

roaches

sphere such as
surrounding the

with another

takes place as part of a vacuum packaging process, air being drawn
off first before the introduction of the inert Qas,

Carbon dioxide is known to extend the storage life of fresh

1 : : : : S 3 ; e
meat , keeping quality being improved by the reduction in activity
of normal meat spoilage microorganisms, such as and

ahd the enhanced growth of microat

The latter produce a less objectionable form of spoilage which tak
place at a reduced rate under ref: rated storage conditions,

An atmosphere enriched with ca n dioxide might therefore be
considered an advantaqge of practical importance. However from
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achieved

advantage can be

'
't of flushing
ong shelf-1life is possible for
flushing, provided the meat
held at a low te ature.  In
I Institute we have repeated]
han ten weeks for vacuum-packay
lly prepared packaged and t
ar there e that any usefu
1lly flushing the pack with cart
a concentration of the gas at
an immedia inhibitory effect on bac

a level
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work at the
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thereby

rt of the operation
terial action, 1In

1ie fields Do they feel that gas flushing o
in the manner I have outlined has a commercial
y chat vacuum pac ng likely to remain
lar operatioh since it produces a 1tly
and is economically cheaper to operate?
terest is in a rather different aspect of mwa—pnckﬁan’
possibi of using an inert at osphere to store
at that has already been prepackaged, or indeed
ort smaller cuts of at in any form. Because
y 1 specific surface area of small cuts of
rip loss increases cons rably as tt S of the
I ed. Any physical stress or pressure which
b ust avoided and cuum is not
21reH INces,
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among various muscles in these fharacteristics. 1In spite of
this, the exact source of meat used in research work is sometimes
not clearly stated and the muscle chosen for a particular
application or study is not always the most suitable for that
purpose, The selection of a muscle for meat research is not
invariably made on the basis of its physiological function,
biochemical properties or quality attributes., Scmetimes it may
be simply that it is convenient or accessible in the carcase.

AR good example of this is the use of M. longissimus dorsi in meat

no 7,8.9.
colour stability work '’ This muscle, on the contrary, has

much better colour stability than other muscleslo and it is
untypical of meat in general. Conclusions regarding colour stability

which are based on studies of M. longissimus dorsi should therefore

not be extended to other muscles. There seems to be little point

in using M. longissimus dorsi exclusively to study effects on meat

colour stability just as there is little point in using M. psoas
major in studies of meat tenderness, Both muscles are useful

as controls but are hardly the muscles which are likely to provide
the most useful information.

Prepackaging tends Lu exaggerate differences in appearance of
meat because individual muscles are often packaged separately and
then displayed together e.g. on a supermarkef meat display cabinete
As prepackaging techniques develop, the practical importance of
individual muscular differences becomes increasingly significant
and the need for more specific information is increased,

An objective of our own research work in the fielo of gas
packaging is to examine the effect of various gas atmospheres

e == : Bk 17313
recommended in the literature ? " ? °?¢

as suitable for storage of
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% 1 Finally, it is found that the keeping time of meat can be
extended in ar environment containing 100% nitrogen for
several days and then re-exposing the meat to air. On

re-exposure it 'blooms' again to an acceptable red colour.

This sort of finding may have commercial application in the

future as a means of distributing and storing prepackaged

cuts prepared centrally and then held as required for

subsequent sale in retail outlets. Angain this is an aspect

of gas-packaging, particularly with future developments in

mind, which T would like to hear discussed by the meeting.

Both of the other papers in Session I deal with characteristic$
of meat products during storage and they are included in this
session for this reason, although in other respects they might

have been better placed in Session E,

Paper 1 1, by Dimitrova et al of the Meat Technolony Research
Institute, Sofia, deals with the storage characteristius of a
ground meal which has been preserved by ionising irradiation, It
is not clear exactly what this product is since it is not described
in detail, The translation of the original name is ‘'hash!' and it
is briefly described as containing 60% or pork and 40% beef with

2% added salt., There is no indication of fat content or details
about preparation but I take it that it is basically a ground meat
product containing a small amount of salt possibly similar to fresh
sausage meat with a high meat content. 1In their introduction the
authors comment on the short shelf-life of this product due to high

microbial loads which normally cccur and the object of irradiation

ore to reduce bacterial counts and extend shelf-life, It
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than colour stability which defines the lowest limit of nitrite
to be used in curing. The colour of bacon made with brine

cn-

containing 507 ppm nitrite was indistinguishable from the colour
of bacon made with 2000 ppm nitrite brine. However, there is a
risk of spoilage with the 500 ppm nitrite brine, Paper G4 by
Shaw which deals with this work has already been discussed.

One point which is not absolutely clear from Dr MacDougall'S
paper is whether or not the same brine was used for both immersion
and pumping of the bacon., It would not be usual to use a mature
brine, with its cuncomitant microflora for pumping sides of bacon.

It is mo

H

e probable that the brines containing 500, 1000 and

2000 ppm which were matured for 8 or 12 weeks were used for immersior
only and that a freshly made up brine with a similar chemical
composition was used for the pumping operation each time. However
this point is not clear and a little more information would be
welcome,

From the poinl of view of this session the more important
aspects of Dr MacDougall's paper are the changes which take place
age in the pack. DOr MacDougall discusses the formation
of nitrosomyoglobin after packaging from residual metmyoglobin

alre

o)

dy formed due to oxidation. Hatmyoql@ﬁin is also reduced in
fresh meat under vacuum conditions, in this case to the purple
myeglobin form of the derivative., It would be interesting to knoVv
if the same reducing mechanisms exist in bacon as in fresh meate

M. longissimus dorsi in fresh beef has a strong metmyoglobin reduci”g

activity” . Do other bacon muscles retain the ability to reduce

metmyoglobin?
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