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INTRODUCTION

Systematic studies on chemical and palatability changes affec-
ted by holding beef above the freezing p01nt are not new, In
1874 Bouley described experiments in which increases in tenderness
(but off odour developrient) occurred in beef stored for two months
o under light refrigeration; and the investigations on this topic
(;‘. of Richardson and Sckeruocl (1909) and of hon,,unu, McBryde and
Powick (1917) may be regarded as classical, An Interesting develop-
ment in this field arose from the work of Moran and Smith (1929)
and of Steiner (1939), who found sufficient tentative evidence that
improvenent in tendermess was proportionately greater in beef of
poor quality than 1n that of good guality to merit further study,

The present paper describes experiments to determine the
effects, on both palatability and drip (after subsequent freezing
and thaxlng), of holding both good and poor quality beef quarters
above the freezing p01nu,

MATERIALS AND METHODS
The experiments were carried out in the C,S,I,R,0, Meat

Research Laboratory, Brisbane, Queensland, using the facllities of
an adjacent abattoir,

Twelve beef cattle carcasses from each of the Australian grades,

ﬂ' " first quality export (Grade 1) and Canner s constituted the experi-
nentel material, The carcasses in Grade 1 were from steers 33-U

years old; those in Canner grade were from cows from 8-9 years old,
Within each grade, dressed carcasses of similar wcluht and conforma-
tion were purch“ued on the slaughter floor from abattoir operators
over a six weeks' period,

Of each four carcasses, two were allocated at random for
examination (after holding treatment) as fresh sides; the other
wo were allocated for examination after freezing, stor'gc and

thawing (applied subsequent to the holding treatments), Four
holding treatments were applied according to a balanced incomplete
block design (Table < 1 All sides were held for 24 hours in the

commercial chiller (-0 5
L)

to +1,5°C air temperature). Thereafter
the four treatments were as

follows: -

-
c.

I, Examined or transferred to freezer direct from chiller,

II, Held for 3 days at 00C.

IV, Held for 14 days at 0°C.

All quarters were weighed as received from the chiller and again
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since the quantity of CQPHDSlnC/”HS pine in extracts diminishes in
proceeding from treatments I to IV, The effect is statistically
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As nmight have been anticipated, the holding conditions do not
affect hydroxyproline concentrations,

}]

4
v

Since alkali-insoluble protein is reported to measure collagen
and elastin (Lowry, Gilligan and Xatersky, 1941), the finding that
the mean content was less in Grade 1 than Camners (1.71% and 1, 91%
respectively) was not unexpected, It will be noted from Table 3,
however, thot, with Grade 1 beef, alkali- insoluble protein increases
in proceeding along the series of holding tPL&t;cQtS from I to IV,
Hypoxanthine - the end product of nucleo tide breakdown - also
increases with increascd tine and temperature of holding.

Although differences in ultimate pH, duu to the holding treat-
ments, are not statistically different, wvalues increase with
increased time and temperature of holding in the sare sequence as
with other features mentioned above,

Carcasses of Grade 1 be nore slowly than those of Canner
quality and the 1@ n temperature of a carcase at any given time
reriains appreciably hﬂﬂhei in the Grade 1 than in the Canner for
s time of the order of 2 days from slaughter (i,e, 1 day's chill
end 1 day's holdinp at 0°0). On the other if the carcases
are transferred fron 0°Cto 20°C at the end o days the response
y the Canner carcases is rniuch niore rapid t the Grade 1 so
that the mean temperature over thp period L8 to 96 hours (i.,e., in
the period between treatments I and IV) is greater for the Canner
®)
ax
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than the Grade 1 carcases, TLCS“ Llnulngs would be predicted by
virtue of the greater difficulty of heat exchange in the Grade 1
due to size and fat coverage,
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An interesting feature of the results is the progressive nature
of the changes in eating qﬁfllLu, in the tendency to drip and in
certain biochemical criteria with a progressive ter 1pe rature-time

equence - namely, no holding, holding for D &axs at 09C, holding
for 1 day at 0°C and 2 days at 20°C and holding for 11; days at O
» t

( he last two conditions bci“; Ly different). Such find-

ings indicate that the organolept water retention changes
11:7 have a conuion biochenical origin,
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data suggests that tendermess (and accc~+:“ility) teqfs to 1ncrcasc
(and Quarter Drip to decrease) asymptotically, presumsbly indicating
that the changes are limited by the ainmment of a definite equili-
brium value not greatly dependent on ade Hoagland and co-
workers (1917) found tenderness reac g maximum after 2-4 weeks'!
ageing and Harrison (1948) that aro and flavour scores reached
maxima after 10 days at 1-20C. Consequently it may be assumed

that the extent of cmanjC“ subsequen 0 treatnedt I, will depend

on how far they have already u;OCle@d in the basal Cuﬂdlbl@ﬂ for

xpected to have
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and Water holding capacity arise fron alterations in the protein
molecules, On the other hand, 1t is obvious that no intensive
breakdown into smaller units takes olace since no significant
increase in soluble nitrogen occurs and at—3leest;—in the case—of
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An unexpected practice aspect of the present work has been

the increase in tenderness, meat flavour and overall acceptability
(especially of Canner beef) ef ted by the process of commercial
freezing, As & re:s atability of unaged beef (or of
that aged for only C measured by these three

attributes, har been ‘ the level of material 'con-
ditioned for two days at L C or for 14 days at 0°C, Even so, how-
ever, there is s8till evidence that conditioning effects are addition-
al to those effected by freezing and the overall acceptability of
the conditioned fresh beA” is superior to that of the conditioned
or HCh—COHultl”ﬂCd froze i Moreover, the process of freezing
is associated with a definite loss of meat odour in earlier work
(Howard and Lawrie, 1956 uk.*f" L‘Ward and Lawrie, 1;57‘,
freezing and frozen storage shown to reduce juiciness
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Respecting the efficacy of a short periosd
relatively hlgh tempe rature in comparison with er
oc“lod just above the freezing point, the wvalue pace
saved by the former would have to be considered € tm high
evaporative losses, especially from Canner sides, A tcmper yvture
of 20Y9C over two fr1v3 is al associated with CDlSidG rable darken-
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Key - Treatments of sides (after 24 hours in c¢hill at 0°C,
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Table 1. Allocation to wvarious holding treatments
of sides subsequently examined fresh or
after frozen storage

r FRESH ,
GRADE 1 | CANIER |
Carcase Treatment § Carcase 2 Treatment §
No, L R g Iio, Lo ToR
i i

| 1 it 1 3r 5 I 4 13 §
! 3 T TR TR v Al g
| Iv | 1II 13 it (v
11 II T 15 v A
17 W 3oy 27 11 5 4

19 1 A g 23 I v

| ‘
| FROZEN
GRADE 1 CANNER

‘ Carqase Ireatment Carcase Treatmnent

No, L R No, L R

2 i3 v 6 I § 1171

L 11T I ) 8 v IT

10 351 It 1L 111 IV

3% 3 \'f 16 I 11
ol IT T 22 £ ]
E‘ 20 Ior | | 2ly IIT v

Examined or transferred direct to freezer from chiller,
3 days at 0°C,
1 day at 0°C + 2 days at 20°C,

14 days at OOC,
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I, No 11, Held
e iyt
Holding | days at

Held 14

days at 0°C

A

Soluble Nitrogenl
(as % total N)

Carnosine/Anserine?
(arbitary units)

Hydroxyproline] e
(1ng 7100 gm) 77

e

|

Alkali-insolublel

Y;:tELn Lok £ 1.40 1 2.39
(as % wet wt,)

Ultimate pH] 5.46 553 5.55 5.56

»

1. Mean data from muscles of sirloin, topside
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2, Mean data from TCA
Grade 1 sides,
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Fig. 1, ¥ig. 2.

MEAT ODOUR

The effect ef prefreezing The effect of prefreezing
helding conditions on holding conditions en the
weight lesses fram two eating quality of two
grades of beef during BUTCHERS DRIP grades of beef, tasted
thawing (@ = Grade 1, fresh and after storage
O = Canner), Bach point at =109C for 18 weeks,
on the graph represents Each point represents
the mean of data from the mean (three sides)
three sides, Methods total score given by a
used for determining taste panel of six
Quarter, Butchers!, Cube N members te a roast from
CUBE DRIP sirloin and tcpside and
a grill fram the rump,
The method of tasting
has been published,
(Howard, 1956b)
5 (@ = Grade 1
o 0 Canner.s

s .
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2

and Laboratery Drip have
been published,
(Howard, 1956a:
Heward & Lawrie, 1957).
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