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Are intermediate filament proteins involved in determining meat quality?
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Introduction a '

Biochemical studies have shown that desmin and vinculin are degraded with conditioning in bovine ¥, porcine and chicken memdfq--;
findings have led to speculation that the degradation of intracellular cytoskeletal (intermediate filament) structures is involved in meat " I
Degradation of the intermediate filament (IF) network may tenderise meat by easing the separation of myofibrils, thereby weakening the 148
of meat "’ and degradation of costameres may weaken the sarcolemma, thereby increasing calcium influx and calpain activity @.

The current model of changes in water-holding capacity in muscle post-mortem involves lateral shrinkage of myofibrils 25
mechanism driving water loss. Lateral shrinkage of myofibrils, muscle fibres and entire muscle fascicles, generates drip channels betwe®
This mechanism requires that lateral connections formed by IFs through the costameres to extracellular structures are sufficiently strong
displace fluid released by shrinkage of individual myofibrils to the extracellular spaces. e

IF proteins may therefore be implicated in variations in the two most important quality parameters in meat; tenderness and wde ol
Degradation of IFs by post-mortem proteolysis may explain time-dependent changes in both of these parameters. There is eviden® i
degradation varies between muscles. This may be due to variations in proteolysis between muscle fibre types. The aim of this study was ! o
IF stability during post-mortem conditioning of porcine meat by immunofluorescent labelling techniques and whether these showed an{“ﬂr
changes in texture and water-holding measured by classical techniques. Changes in IF immunoposivity are related to muscle fibre type 2"
between two muscles. This study is related in greater detail in a recently submitted paper ©.
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Materials and Methods o
Six pork loins were obtained from commercial weight (110kg) Danish pigs within 45 minutes of slaughter. Longissimu$ ﬂ,luﬂr'
taken from all six loins for immunohistochemistry, pH, Warner Bratzler and water-holding capacity measurements. The redder ilioc0S™"
was obtained from three of the loins for comparison with the longissimus. a’)
All samples were stored for 24 h at 15°C and then at4°C. Tenderness, pH and water-holding capacity measurements were [ake,n ff
1,2, 4 and 7 except for Warner-Bratzler shear force, which could not be determined on day zero, or on the small iliocostalis muscle. W*
capacity was measured by drip loss from suspended slices 7 and also by the filter-paper press method. ol
Cryo-sections of muscle were taken on days 0, 1, 2, 4 and 7 and incubated with monoclonal antibodies against desmin, vinculif: n]b«\'
L, myosin type IT and myosin type I+Ila. These were then fluorescently labelled with FITC conjugated rabbit anti-mouse as the secondary anoglf'

Results

Meat quality parameters ol

During the entire storage period, all longissimus muscles continuously lost liquid through drip, with the highest losses ()CCU”"?g e
first day of storage (Figure 1). The time course is in accordance with other reported research ®. In contrast to the gradual increase in do U]ti‘!"‘vi
changes in the water-holding observed with the filter paper press method mainly took place during the first day of storage. The filter pres$ g ,0"‘”!
to be more directly related to myofibrillar water holding capacity than whole meat drip loss, where the time course of extracellular trat® s )
and formation of drip channels are additionally involved in determining water loss. Less water was pressed out from the iliOCOsl‘a i
longissimus muscles at all storage times and the amount of expelled water in this muscle tended to increase through storage. The decreas®
sample weight closely parallels the decrease in pH; the correlation between these parameters being 0.85. o o

Toughness as measured by WB shear force decreased during storage. The principal decrease in average WB shear force valt oY
between day 1 and 2, and from day 4 little change was observed (Figure 1). However, substantial variations in WB shear force values W°
between muscles and between sub-samples from a muscle at a given storage time.

Immunohistochemistry m(en‘.

In contrast to the intensity of labelling of myosin isoforms, which remains high throughout the storage period studied, [hcliﬂ I
immunolabelling against desmin and vinculin decreases with storage time in both longissimus and iliocostalis muscles. The Joss of Vi“a_l )
at the periphery of fibres is fairly uniform throughout each muscle, but the rate of loss appears slower in iliocostalis than in longissimus mus® 't
labelling also declines more slowly in iliocostalis than in longissimus. In longissimus muscle it is clear that the loss of labelling is not un! ,]g‘ﬂilr
the muscle; see figure 2. Desmin labelling appears to be preferentially lost from some fibres. Comparison with serials sections labelle¢ ™
various myosin isoforms reveals that retention of desmin labelling is highest in type I and IIa fibres.

Discussion ‘

o
This study is consistent with previous work indicating that IF and costamere proteins have a role in determining meat tenderness and eX‘“,i,
by examining potential differences in IF degradation between muscle fibre type. The pattern of protein degradation is also conSiswr:,egfﬂ{"
hypothesis that IF/costamere proteins may also be implicated in drip loss. The two proteins studied (desmin and vinculin) were taken as P cof‘if’
proteins in the exosarcomeric lattice and costameres, respectively. The slower loss of IF labelling in iliocostalis muscle than in longiSSif_ﬂus nsi"lij
with previous work measuring the strength of single muscle fibres ® which showed that the average strength of fibres from iliocostalis i5 4 ‘4
higher than from longissimus both raw and cooked material. Further studies are now underway required to test directly the mechanical int® L
IF and costamere structures on known fibre types, in order to show that degradation of IF/costamere proteins is a determining fact

tenderisation and drip development, and not merely a correlation to them.
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