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SUMMARY

The incidence of beef with a dark-

firm-dry condition (DFD; pH,, >6.2) in
The Netherlands was monitored. In ad-
dition it was investigated how trans-
port and delivery conditions affected
the incidence. Through measuring pH,
values in the M. longissimus dorsi o?
800 bulls delivered at the abattoir
after a total of 10 h of transport
(including stops at the cattle market)
the DFD incidence was calculated to be
27.3%. This percentage is much higher
than the estimated 0.4% based on the
records of insurance companies. The
fact that in a second experiment 3.4%
of a total of 263 bulls, directly
transported from farm to abattoir,
exhibited DFD suggests that transport
and delivery conditions were the major
determinants for the difference in DFD
incidence. However, these do not fully
explain the contrasts in actual and
estimated incidence. It is suggested
that the origin of insured vs non-in-
sured slaughter bulls, carcass inspec-
tion 1 day post mortem and/or use of
electrical stimulation are possible
causes of underreporting.

INTRODUCTION

Dark cutting, or DFD meat is found on
carcasses of healthy animals and is
induced by certain stressful pre-
slaughter conditions. It 1is charac-
terized by a high pH, a purplish-black
colour, a firm texture and a ’dry’
sticky surface. It occurs in both beef
and pork. In contrast with DFD in pig
carcasses, dark cutting is the most
frequently occurring quality deviation
in beef and is of great concern to the
meat industry. Although still fit for
consumption the meat is generally dis-
counted upon discovery because of its
unattractive colour and texture and
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its reduced shelf-life. On the ned

hand, it is recognized that DFD £ies
has superior waterbinding proper for
which makes it particularly fit
the production of certain sausagessp
The DFD condition occurs in Carcaoes
of slaughter animals with low 55 £0
of muscle glycogen and it appearww
be a particular problem in DU]1ShwW
gustini & Fischer, 1979; Buc
1981; Fabiansson et al., 1984). _ .
It has repeatedly been shown thain@
tivities associated with regrodP’
leading to physical exhaustion the
thus to glycogen dep]etion,'arebwf
primary cause for dark cuttind o
(Barto§ et al., 1988). Two Oﬁtiws
days spent in optimal rest condl? ]
are necessary for the glycogen 9M)
to be restored (Warris et a1.,,1n is
Recovery from glycogen dep1et1ocow
thus practically impossible Underttﬂ
mercial abattoir conditions. A coge!
alternative is to prevent gly ged
exhaustion. It is generally 27 it
that, at least fot bulls,
transport to the slaughterhousé
be as short as possible (Hood, sPMt
However, precise limits on tra”
distance have not been reported'FDiﬂ
Exact figures on the impact of “""pfl
The Netherlands are not availabl®; ‘e
meat is not a condition that hassedorl
registered as such. Estimates D3> e
the records of insurance C°m1eﬁt
indicate a financial loss of at I
0.83 dollarcents per s]aughter91au¢'
With 309.000 bulls having been Smodify
tered in 1988 (Netherlands’ CO™ qgd)
Board for Livestock and Meal, i’
this means an annual Toss of ap$o¢¢
mately § 256,000. The actual 4t
are likely to be much bigger’.stae
latter figures are based on reg%'ZoY
animals with a carcass pH © ]
higher. d a 10
The present experiment include ]uw{
tal of 1063 animals and the TnNeﬂﬂz
of transport conditions in The e W
lands upon the incidence of
assessed.

MATERIALS AND METHODS Carcasf
A total of 1063 bulls with @ Stigﬂt
weight of 300-400 kg were inve ,
ed. In experiment I 800 an1m3100k‘
transported over a distance 0' " 5t
Tometers from the farm via t-%e fr
market to slaughterhouse. T’
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s%gzport to slaughter, including
liggg 3t the cattle-market, was es-
b "*d to be at least 10 hours.

%y, SXperiment II  the  remaining
the UTs were delivered directly from
ting ?rm to the abattoir. The average
70m1 Yom transport to slaughter was
)"+ Attempts were made to separate
fime  Originating  from  different
Yooy, Larcasses were not stimulated
Iy Jr1ca11y.

thy oth experiments the pH values of
g Ongissimus dorsi, M. adductor
N24‘ triceps brachii were measured
after slaughter (pH,,) . A port-
meter, type Polymetron PM55,

were considered DFD at pH
>6.2.

E““Ts

Jure”, AND DISCUSSION
Ut

Includes the frequency dis-
2 (o Of pH,, values of the adduc-
%qe Ngissimus and triceps brachii
tpr N experiment I. The incidence
ﬁe]gkvﬁ1u§s >6.2 was the highest in
| the 31SSimus muscle and the Towest
W“ﬁ - triceps brachii. This con-
m]ong.eaf1ier reports that the
St posimus dorsi is one of the
l?k CS§1F1ve muscles with regard to
r#g; B ting (Augustini & Fischer,
r1ngt°n“Chter, 1981; Tarrant & She-
m%ton’ 1980-1981). Tarrant and She-
m{vﬂuQ(1980-1981) suggested that the
ot e of Tongissimus dorsi muscle
DQCQOf Used to evaluate the occur-
%EHOn DFD because only a small pro-
Vﬂe”mu: Carcasses containing some
1o, UES Cles with abnormally high pH,,
%?eq 4y escape detection. The ob-
Iy EXaP1ation amongst muscles is
Tﬁ”h@ Pected for some muscles will
Qﬁ Hrstess glycogen than others.
b Ct 3 €Xperiment was conducted to
e ore reliable data on the in-
) #f DFD. We were rather sur-
ot a gWeVer, to find the incidence
lponer thodh as 27.3%, i.e., 90 times
to QVafﬂ the estimated incidence.
Uation of the experiment,
atj, as likely to be a possible
Sr]angn for the results. In The
S transport distance and
Moy "‘ighte relatively short and thus
Up 2 s anticipate that transport is
t%qwstgn‘flcant factor under Dutch
de]ianES- Yet, in The Netherlands
'Y systems exist, one imply-
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ing direct transport from farm to
abattoir, the other transport from
farm to cattle market and subsequently
to the abattoir. The observed high
incidence in experiment I might have
partly resulted from the transport and
delivery conditions. Therefore we con-
ducted experiment II in which we at-
tempted to achieve short transport
distance and delivery.

In Figure 2 results of both experiment
I and IT are integrated. As Mm triceps
brachii turned out to be relatively
insensitive to the treatments, the pH
values of this muscle are not in-
cluded. Figure 2 indicates that the
transport procedure greatly influenced
the ultimate pH values. Direct trans-
port (experiment II) resulted in the
lowest incidence of DFD: based upon
pH,, of the M. Tongissimus dorsi the
incidence was reduced 9 times as com-
pared with indirect transport (expe-
riment I).

However, the DFD incidence after di-
rect transport was still considerably
higher (3.1%) than the estimated in-
cidence (0.4%) based on the estimation
of the insurance companies. Several
explanations are possible for this
discrepancy. In The Netherlands only
50% of the slaughter bulls were in-
sured in 1988. Especially 1large
slaughterhouses do not systematically
insure their animals before slaughter
and it are mainly these larger firms
who buy their animals on the market.
Thus the difference between insured
and not-insured cattle population may
have affected the outcome of our expe-
riments. Furthermore, not every animal
with a high ultimate pH is noticed
after slaughter. Moreover, DFD meat is
not considered “unfit for consumption’
and inspection at 24 hours after
slaughter to discover DFD is not com-
mon practice at every slaughtering
operation. Especially when carcasses
are not insured the incentive check
for aberrant carcass quality might be
lacking. For practical reasons we mea-
sured the pH at 24 h post mortem, of
animals which were not electrically
stimulated. As the ultimate pH value
is not always reached in this period
(Bodwell et al., 1965) we may have
slightly over-estimated the DFD in-
cidence.

The use of electrical stimulation is




increasing in The Netherlands and will
be common practice in most beef
slaughterhouses within a few years.
Dutson et al. (1981) reported that
although electrical stimulation can,
not prevent DFD meat, it slightly
lowered the muscle pH by 0.1 pH unit.
Electrical stimulation has been shown
to improve and brighten muscle colour
(Savell, 1982) and result in higher
grading scores provided grading is
conducted within 24 h post mortem
(Calkins et al., 1980). This implies
that the use of electrical stimulation
might interfere with subjective selec-
tion for DFD carcasses when less
severe cases are overlooked. Although
Dutson et al. (1981) did not find a
significant effect of electrical sti-
mulation on ultimate pH, others report
that electrical stimulation might
slightly Tower the ultimate pH (Shaw &
Walker, 1977). It is not clear which
mechanism is responsible for this phe-
nomenon but it might be similar to the
unknown mechanism causing a lower ul-
timate pH in PSE meat (Bendall & Swat-
land, 1988). If indeed electrical sti-
mulation does have a slight effect on
pH,, some "real" DFD meat (pH >6.2) may
be converted into "medium" DFD (5.8
<pH <6.2). This may have positive fi-
nancial consequences as in the latter
pH range meat 1is not registered as
DFD. On the other hand Fjelkner-Midig
and Rudérus (1983) demonstrated that
"medium" DFD meat 1is tougher than
‘real’” DFD or normal meat. Thus the
use of electrical stimulation of DFD-
prone carcasses may negatively affect
sensory quality of some muscles.

CONCLUSION

The actual incidence of DFD meat in
The Netherlands is somewhere between
3.5% and 27.3%, heavily depending on
transport and delivery conditions.
Direct transport from farm to abattoir
is to be preferred. However, even when
bulls are directly transported to the
slaughterhouse the incidence of DFD is
much higher than one might anticipate
based on the estimation of insurance
companies.
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