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Q“Qin © be pH dependent in beef (Martin et al., 1971).
lbeafg Peef, with a high ultimate pH, is more tender than
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Mtally evaluated (Bouton et al., 1973).
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m% Tica ex§Ct mechanisms are unknown. A tendency for
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M%:%eg' however, found that electrical stimulation did not
‘Wg“mﬁmali tenderness of dark cutting meat when sensorily or
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het“timul 99¢ during the post mortem process in the electri-
“€a1 a;:dlpart. However, tenderness was not improved by
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fo, e Sion electron microscopy and determination of pH.
San, Yas determined 7 days after slaughter.
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> At he procedure described by Fabiansson et al.
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ectioncontrast microscopy and about 4-7 different blocks
%1was €d ang examined in the electron microscope.
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Electron micrographs of muscle samples were produced at 2, 3, 4
and 6 hours after slaughter. The non-stimulated dark cutting
samples looked fairly normal at 2, 3 and 4 hours, but some
minor irregularities in the Z-discs could be seen. At 6 hours
the Z-discs in some muscle fibres were broadened, the I-bands
were reduced in width and part of the muscle seemed to be in
rigor (Fig. 2). In the electrically stimulated dark cutting
samples some fibres showed changes after only 2 hours with less
densely occurring thin filaments and disorganized Z-disc
material resembling Z-disc streaming (Fig. 3). At 3 hours the
variability in-between fibres was great with relatively normal
fibres intermingled with fibres showing I-bands reduced in
width and broadened Z-discs, much the same as in the
non-stimulated samples at 6 hours. At 4 and 6 hours many muscle
fibres showed contractions of some sarcomeres and concomitant
tearings of neighbouring sarcomeres. There were signs of heavy
contractions which resulted in a very dense appearance with a
new banding pattern, with condensed material in the Z-disc
region and the complete disappearance of the I-band regions.
Large parts of complete disorganization were also seen with no
identifiable structural components (Figs, 4 and 5). This
picture is not seen in normal carcasses even after ageing for

9 days (Gann & Merkel, 1978) or in low voltage electrically
stimulated normal carcasses aged for 24 h (Fabiansson &
Libelius, 1984).

Fig. 2. Unstimulated sample 6 hours post mortem. Note
shortening of sarcomeres, slightly broadened Z-discs and
reduced width of the I-band. x 11,750.

Fig. 3. Electrically stimulated sample 2 hours post mortem.
Z-disc streaming is indicated by asterisks. x 11,750.

Fig. 4. Electrically stimulated sample 4 hours posF mortem.
Pronounced sarcomere shortening and contractures with con-
comitant tearings of I-band regions (asterisks). x 11,750.

i fcall el t mortem.
Fig. 5. Electrically stimulated samgle 6 hogrs.pos : .
Adganced shortening of sarcomeres with myofxbrxllar_dxssolutxon
and loss of myofibrillar continuity replaced by a fine granular
material (asterisk). x 11,750.
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The shear forces for the non-stimulated and electrically
stimulated dark cutting muscles were 2.45 (0.59) kg and 2.70
(0.77) kg respectively (standard deviation within brackets).
Shear force values of about 3.30 are usually recorded in
non-stressed unstimulated carcasses. Dutson et al. (1982)
suggested that in the absence of the rapid pH decline normally
associated with electrical stimulation, neither the stimulation
itself nor the contractions produced were sufficient to produce
the desired effects on palatability. The findings reported here
indicate that electrical stimulation has a profound influence
on dark cutting meat without a marked pH drop, but it does not
produce the increase in tenderness that has been found in
non-stressed animals. Since the non-stimulated dark cutting
beef is very tender in itself, electrical stimulation is not
expected to effect tenderness.
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