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different refrigeration conditions (plant A: moderate chilling; plant B: rapid chilling), were
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LI luate the effects of glycolytic and chilling rate on beef quality. Whereas in slow glycolysing
Uff,. °°Trelation coefficient between sarcomere length and Warner Bratzler shear force was highly
Cang
My (r&0~78; p<.05), this was not the case for fast glycolysing muscle (r=0.25; p>.05). Fast glycolysis

1!

markedly higher drip losses, which effect was significantly more pronounced in the slower chilling
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“fia “arcasses with an ultimate pH value in the 5.8 - 6.1 range were significantly tougher than those
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0. 2 Tange. The pH/temperature profile of a large number of beef carcasses from both plants (plant
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n=780) was subsequently monitored, serving as the basis of a risk assessment for current
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] Rteg in The Netherlands. This ’inventory’ indicated that electrical stimulation practically
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"y € Tisk of cold shortening under both chilling regimes, that faster glycolysis markedly increased
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@D"o Xcessive drip loss by protein denaturation at moderate chilling rates, and that the prevalence of
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on was around 3.5 - 4.0 %.
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4 s ]Ectflcal stimulation of beef carcasses is widely used to prevent excessive post mortem muscle
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0 ‘*% Llow temperatures, better known as cold shortening. This phenomenon results in tough meat with
iy Oss : . + ;
i, -9 (Honikel et al., 1986). These adverse effects are observed when pre-rigor muscle is rapidly
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’dﬂ gy 8lycogen stores and hence pH values are still high enough to allow muscle contraction.
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aty, thlling rate and rate of pH fall are major determinants of beef quality, where high post mortem
Te

b;i%ly ste known to accelerate, and low temperatures to delay glycolysis (Marsh, 1954; Bendall, 1978).
)

1n, »
Vns § dlfferent forms of electrical stimulation, it was demonstrated that tenderness was optimal when
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| &t Proceeded at an intermediate rate (pHs, about 6.1) and decreased at both sides of this value
1:%, i " 1987). Further investigations by Smulders et al. (1990) substantiated these findings; in
M, Lt
ﬂwd‘”5@ ¥as  shown that high correlation coefficients (r=0.84) between panel tenderness scores and

hﬂe Eth °nly existed for the slow glycolysing muscles, whereas at fast pH decline this correlation was

i%s This lmplies that tenderness depends on shortening only in slow glycolysing muscle.
5¢wn)mus lycolytic rate, ultimate pH values seem to be related with beef tenderness. Based on the pH values
. Steers, Purchas (1990) demonstrated that the highest shear force values were found at an

6.1 ang then decreased on both side of this pH range. Jeremiah et al. (1991) came to similar
Por having evaluated data sets obtained over a 10 year period; segregation of beef carcasses
‘Mate PH values between 5.8 and 6.2, was effective in removing the majority of tough carcasses in

' Tegardless of breed.
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°Ntribution attempts to analyse the risks of cold 'shortening and the resulting toughness and
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e loss during conditioning of beef carcasses in two major beef processing operations. Over the
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_%1 ) ul Information had been collected in these slaughterplants, both of which use the same
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"y Ulation procedure but apply different chilling rates. Evaluation of several data sets and of
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a Tements allowed for estimating the risks of various chilling rates on pH and temperature
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Mately of beef quality.
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Efkhtcm two Series of experiments on the sensory quality of beef longissimus muscle, performed in 1982-
e &nd 1990-1992 (plant B) were used for comparison. Both plants relied on similar stimulation
%Inb Voltage stimulation, 85V, 14 Hz; Mitab, Simrishavn, Sweden), but applied different chilling
r\P‘!'at Studiesg PH (ultimate values assessed at 48 h post mortem) and temperature decline, tenderness

Sr
Shear force, 7 and/or 14 days p.m.), sarcomere length and drip loss during vacuum storage at 2
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The variation in temperature decline can be largely explained by differences betw
the differential chilling rate being a major factor. The 'risk analysis’ showed that electr

practically elimates the risk of cold shortening under both chilling regimes. This conclu
(heat) shorteniné

1S
risk °Smu1de

by the sarcomere lengths measured in the two more extended data sets. Rigor

recent experiments with slowly chilled stimulated veal to be more than a theoretical

00 imals
Laack, unpublished)] might occur in 4.1 % of the population. Yet, in none of the 1,180 animals

1983 and 1991-1992 populations which exhibited the afore-mentioned riskful pH/
sarcomere lengths indicated excessive muscle contraction. Risk analysis further
glycolysis induced by stimulation markedly increases the risk of protein denaturatic

moderate chilling rates are applied and, finally, that (provided normal transport condit

2

the proportion of relatively high pH beef carcasses approximates the 3 and 3.5%

similar surveys by van Logtestijn (1965) and van Laack et al. (1989), respectively.
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