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‘ °]unteered ism for this reversal in cold toughened beef due to ageing has still not been develo
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() eaks created by proteolysis could produce an increase in tenderness out of all proportion to their number. A

Discussion
2 The results from the present study show that it was possible to
: @vec produce tender meat from beef m. longissimus dorsi using the very
§ %% 7FEC 1 fasF _chilling regime and aging the meat for 7 days. Very‘lfast
s % ! OFc 2 Chllllqg (VEC) produced tender meat after 7 days ageing by chilling
% Esc striploins for 4 hours at -30°C, at an air speed of 2 m/s. The
: % tenderness observed was similar to that found in Slow Chilled (SC)
; % samples after 7 days, which had been chilled firstly in ambient
. % boning hall air for 24 hours and then at 0°C for a further 24 hours.
2 Days Aged 7 ' < ' This is in contrast to Bendalls “10/10 rule” which implies that very
Pig 2: Shear force far sashiFatine tough loins due to cold shortening should have beep produced by
loy chilling at very fast rates. Most research would indicate that meat
chilled below 10°C in less than 10 hours results in unreversible cold

: ghenjn

n olg fn(?endall. 1972). These authors found that muscles cooled in less than 10 hours under 1 1°C before the pH fell through 6.2 resulted

: e ’}EC} meal..Thc present stl}dy seems to call this theory into question.

ap(d" 19g7. Slt? a growing body of evidence in the literature to suggest that rapid coo

Uﬂgmxi“lat,ely 7f:r(;dan, 1990; Jaime et al., 1992). These agthors achieved rates of temperature decline rapid enough to produce tender meat at

au[hw;,s achievedé}ys post-mortem. All of the abov.e studles' including the present had one stipulation. At approximately 5 hours post-mortem

i ors, inclyg in the centre of the mu§cle exarpmed. This may be the regulating factor in attaining tender meat from very fast chilling. All
the ¢, ing the present study, did find that intense toughening had occurred in rapidly cooled samples aged for a shorter period. Values
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€0t study were found as high as 130 Newtons after 2 days of ageing.

ling may result in tender meat (Bendall, 1972; Bowling

f the intense cold that the meat samples were subjected

?éone to IOUOT;gls?lmus dorsi was chosen in this study as it is the most rapidly frozen of the commercially important muscles and is therefore

Shund d§ ening. The cold shpgk produced by the VFC regime caused the muscle fibres to contract resulting in the intense toughening

B;ne“i“g . )O/SO gost-mortem. This is in agreement with Locker (1993) who found that beef sternomandibularis muscle exhibited maximum
Ween 2

ihes - fand 7 days post-mortem however an extreme tenderisation process had oc
Mg . OTCe values had fallen from approximately 100 Newtons to 65 Newtons.
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he N was more intense than the slow chilled samples which only decreased roug

curred in the VFC samples compared to SC samples.
This would be rated tender by a sensory panel. This
hly 10 Newtons in both positions along the muscle.
ped. A number of theories have been

ours showed a tenderness maxima. To explain
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Jasmic reticulum. This Ca™" which is known to

ble of overcoming the toughness caused by
teolysis.
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al?-lrr Sllltgle et al (1992) found that exised pre-rigor lamb striploin brought to 0°C in 3 to 4 h

tOllvat é fhe_aulhors suggesped that shock chilling to 0°C releases extra Ca** from the sarcop
d g action of proteolytic enzymes (calpains) which cause an intense tenderisation capal

fis a] inc . 2% N
Ly Widesrease in Ca “" would promote the contraction of muscle by provoking shortening. If the action of the proteases were sufficiently
Pert pread the effect of contraction might be to pull apart sections of the muscle, exposing more protein chains to proteolytic attack
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I nhancing tenderness. Contraction would be continuous along a muscle length in order to increase toughness. In contrast, a small
chain is only as

s when stress is
a single broken
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pDhed weakest link. The presence of cracks and breaks in the cytoskeletal structure therefore, would focus strain line
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g erg?n[hus increase the likelihood of fractures. Very little fracturing would be needed to produce a marked tenderising,
e A Sece\’ery thousand would rupture the fibre at 2 mm intervals.
bﬁiZZI 8 was (;gltlint(;leory ltlhiltpga?' account fgr the effect of Very bFast Chilling is sk.elelal restraint derived from surface freezing. Surface
- fhieveg 1o ’on all lsamples. ThlS. was due to the rapid temperature (!CC]IHC in VFC samples resulting in temperatures of -2°C
hOnece i tho diff_dp;lJrO{ungte': y .40 hours (figure 3.1 (a) and (b)). Surface freezing ogcurred to a depth of approximately 1 cm. This was
“a‘tac . iculty in obtaining the 4 and 5 hour pH measurements. Surface freezing may provide a restraining effect similar to that of
: ’\ ) . o .
By having a frozen “crust” the muscle fibres would be fixed in place and unable
! to shorten. The extra restraints imposed by this surface hardening may be all that
‘ is required to overcome cold shortening. Unpublished work carried out in this
{n laboratory has shown that VFC muscle, attained through a brine, which has not
developed a crust did result in toughened meat (White et al., 1996). The authors
- used a pre-cooled brine immersion to attain 0°C in 5 hours post-mortem but with
no surface freezing. This technique yielded extremely tough meat.
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