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Th
f%? 1Dﬁ§—term selection of ani-
f1med at high meat vyield
qu\rESulted in obtaining of
Ory 3daptability. Stress fact-
I8y FaUSing gqualititative chan-—
e live pigs are manifested
o Slaughter as watery /PSE/
The o7k /DFD/ muscles [14,201.
U@ Mansportation of animals to
A Slaughter—hnuse can have
e Rarticulary deterimental
The St on their organism.
Mgtthﬁnges which occur
'Hgt 8S as the results of
MQDEFS are alsoc found

hq 9f animals [3,71. Varia—
Snp,, M the activity of certain
8ip. S and changes in the pro-
8, Nd carbohydrates of blood
_3re observed.

1M of this study
Ut which extent the pre-
B rest can reduce the
S of transportation stress
§ animals.

in the
stress
in the

was to

HQTERIQL

&

AND METHODS

-
:Bhilments were carried out
f“ghgs of 100 to 120 kg live
"o * One half of them came
s%hs Commercial pig growing
Jmli’ the second half from
tqq1nfagriCu1tural farms. In
g“m~ these two groups of pigs
Jﬁu ﬁErE two sub—groups: sub-
D?ﬁateﬁ.l was slaughtered im—
Maht Y on arrival to the
hﬁqghta”d sub—group no.2Z was
fahspDErEd after 16 h rest. The
h?ﬁ@ ;tation routes from the
Ve ”Dtn the slaughter—house
Exceeded &0 km.

on
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The samples of longissimus  dor—
s1 muscle between the second
and +ourth lumbar vertebra
excised 35 to 40 minutes post
mortem, and blood samples col-
lected during bleed—-out were

anal ysed.

The pH in the muscle 45
/pHi/ and 24 hours /FpHz2/ atter
slaughter and glvcogen and lac-—
tic acid content were determi-—
ned 1in the same time. Glycogen
was determined by the anthrone
method £21, and lactic acid by
the method of Dische-Laschlo
[101. Glucose content [153, lac-—
tic acid content [101 and con-—
centration of hydrogen ions were
measuwred in blood samples.

The activity of AlAt and AspAT,
and of the acidic - and alkaline
phosphatases [13] as well as the
kalium and sodium ions content
{91 were determined in the blood
Serum.

Alkali reserve was measured in
the blood plasma stabilised with
sodium oxalate [171.

The pH of blood was measured im—
mediately after slaughter of
pigs, while the other analyses
were carried out 2 hours after
delivery of the biood serum and
plasma to the the laboratory.

minutes

RESULTS AND DISCUSSION

the
the
are

In Table 1 mean wvalues of
examined characteristics of
longissimus dorsi muscles
presented. Lower pH values were
found in the muscles of pigs
grown in small agricultural
farms. The number of animals
which showed muscle pHi @< 6.0
/regarded as PSE/ was 16.59%,
when the pigs were slaughtered
just after transport, and 25%
when slaughtered aftter 146 hours
rest.

The pigs which came from
mercial growing farms and
slaughterd immediately on deli-
very to the processing plant
demostrated 25% PS5E muscles i.e.
of pHi< 6.0, and 9.25%4 partially
watery muscles of pHL = &.0-4.3
[81. After a 16 hours rest, the

com—
were




Table 1

pH value, glycogen and lactic

acid content in m. longissimus
dorsi
Small Commer .
Character— farms farms
teristic
0* 1&* O 16
le 6.3216.20|6.32]16.562
pH, S.60|5.67]|5.61]5.84
Gl ycogen
mg/ 100g 80| 99&| F9&6| 763
Lactic
acid
mg/100g 180)] 183 221 139

i(—-dur'aticm of preslaughter rest
in hours

number of cCarcasses showing
partially watery muscles incre—
ased to 254 and the percentage
of DFD type muscles was at the
same level.

This finding might indicate that
the 16 h rest prior to slaugh-
ter had a detrimental effect on
the animals. It was found that
muscles Ffrom pigs grown in the
commercial farms demonstrated
quality defects more freguently,
regardless of the duration of
the preslaughter rest.
The pH value of blood
during slaughter varied
from 7.20 to 7.65 higher
were observed 1in pigs slaugh-—
tered after 16 hours rest both
in the animals +from commercial
farms and from small agricultu-—
ral farms.

Glycogen content in the normal
muscle tissue, measured immedia-—
tely after slaughter /Tab.1/ was
always higher then in the PSE
and DFD muscles. This +finding
has confirmed the results of
previous studies of other
authors [3,6,12].

In the muscle tissue of pigs
grown in small agricultural
farms and slaughtered after 16 h
rest a higher mean glycogen
content was found than in pigs

collected
greatly
values

994

f
of the same group but Slauﬂﬂ;
immediately after trangpﬂ/
/Tab.1/. This might suggest %
tain regeneration of glchgenwg
the muscle. In the group O
from commercial farms a
situation was ohserved. IP
animals slaughtered after Hb(

rest, muscles of DFD tvype of
cured and a higher numb9r5(
animals demonstrated PSE ™

les. . he’
This might indicate a M9
susceptibility to stress of pit
grown in commercial farmss a?ﬁ]
was also observed by Topel amﬂ
and Ono and Topel [121,wh0 "".p¢

a higher glycogen content 1nTW
pigs susceptible to stresS: il
authors attributed this fil' 4
to the increased mobilisati® e
the animal organism 1in con”
changeable environmental
ditions.

No clear differences were ©F
ved between the lactic naf
content and both the durati® g
preslaughter rest of piQE'p{
the growing system of the ﬁkﬁ
rimental animals. A4 low Cofmm
of the lactic acid was i
only in the group of Plggwﬂ

. e ’
which the DFD type of leSCéEmgﬂd

aef;
act

noticed . This finding an
strated low storage 1if€ f
poor quality of DFD meat g
respect to futher processi”
cooking [141]. gdw
The biochemical changes 9P%¢ ;1
in the muscles were Partz-(
reflected in the blood Chi i
teristics. Glucose CDntEan(‘
the blood of pigs +rom €9".pd
cial farms was found higherrawﬂ

in the blood of animals famé
in small agricultural J
/Tab.2/. cont
In both cases the glucos® P'r
ent was always higher 17 @
slaughtered immediately
transport. Kallweit and Cage
kers [51 and Kluczek [71 “7g¥)
ved also an increase of thf100
cose content in the vené
of animals being under
conditions. This hyperglyc
dissapeared after the res
the animals. The increasf
glucose content in blood me
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mﬁﬁilue and amounts of some
tee, °tS of glycogenolytic pro-
\;i§ii_i?e biood of animals
Ch Small Commer .
ﬂr§cter— farms farms
Sristic .
\\\\§~_‘7 G* i&6 O 146
*“‘ 7.35(7.40|7.34|7.43
Slucose
w 76.3|65.5|86.6|76.9
LQCtic
ACig
w 42.5|32.8(41.6|30.6
\d )
lurﬂtlmn of preslaughter rest
" hours

Qtt I
g
MvilhutEd to the glycolytic ac-

SSaq ¥ Of adrenalin. Its incre—
%PESSECFEtiDn is observed under
he -5 conditions.

In  Otent of the lactic acid
Ry X § blond was found higher in

“ter Slughtered immediately
Qmw transpart. Its higher
ﬂhm . resulted, presumally,
E&mrt’e fatigue of animals as
S, 5 in other studies

Snga’de A higher lactic acid
Wseyot in the blood than in the
Q%“QFS of pigs grown in small
QMQ E Curatl farms might indi-
t%mai Slower glycolytic rate as
q@s ®d with that in the mus-
meia Pigs delivered from com—
stsi farms. A slow glycolysis
TlStE\nS typical for
w8 St animals [61.
@Sigtlvity of examined enzy-—
o thEm’:""_ESented in Table 3. Two
dﬁssnt!_l-e. AlAT and AspAT are
ﬁMQ 1n cell cytoplasm. The
nﬁ&u 9% cellular mambranes can
ﬁE mln the transfer of enzy-
t;%u tg the tissue +luid and
s the 1: Homolka [41 attrib-
Q§um 5 Increased activity of
Qhﬁwesm?nﬂ~tranferases to the
Tﬁlity In the selective perme-—
ﬂmﬁ gy OF cellular membranes.
Qf“strépeflmental findings de-—
tthDDdED an increased activity
- Sxgq _AlAT and AspAT in all
Mned slaughtered

stress—-re—

pigs,
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-

Table =
The activity of
the blood plasm
ed pigs

SOMmEe enzymes in

v of investigat-—

]

Small Commer .
Character— farms farms
teristic - -
g ., X .
(8] i&s ] i&
Acid phos—
phata§§
Bl 2.0112.59|2.7512.87
Alkaline
phospha-
tase B.U. |2.52|2.392|5.87|2.50
ALAT
H/ml 27.1141.4|30.0]13F.0
AspAT
H/ml &7.31464.1|57.8|1=.9

¥ )
—duration
L1n hours
3 S e !
— Bodanski™s unit

of preslaughter rest

immediately on the
slaughter—house.

Activity level of both enzymes
specified above was higher in
pigs demonstrating watery musc-—
les after slaughter, compared to
enzyme activity level Ffound 1in
the blood of pigs in which the
muscles were of normal quality.
A decreased activity of amino-—
transferases was found in pigs
which showed the DFD type of
muscle. These findings confirm
the results of an earlier study
by Kluczek [71.

In the case of phosphatases,
their higher activity was deter-—
mined in the blood of pigs
which had been grown in commer-
cial farms. The average activity
of the acid phosphatase was
always higher after 16 h rest.
On the other hand the activity
of the alakaline phosphatase,
related to the permeability of
cellular membranes, was always
higher in pigs slaughtered im-
mediately after transport.

The acid phosphatase, as one of
the main lysosomal enzymes, de-
monterated slight changes of ac-

delivery to
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In Tab.4 the quantities of K
Ma ions in the blood of pigs
presented. The content of these
ions was Ffound higher in the
blood serum of pigs slaughtered
immediately after transporation,
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particularly those from COm—
mercial farms.
Table 4 " ]
Content of K and Na ions in the
blood plasma of investigated
pigs
Small Commer .
Character— farms farms
teristic
D* 1§* O i&6
Fotassium
mEg/1 5.9 6. 67 |7.58|5.19
Sodium
mEqg/1 1746 174 |205 |1&8

* - - 3
—duration of preslaughter rest
in hours

Moreover, in the both groups of
pigs the blood serum contained
more K ions than Na ions when
the animals were slaughtered im-—
mediately after transport. This
finding might point to changes
in the permability of the cel-
lular membranes, being always
associated with an increased
migration of potassium into the
intercellular space.

This phenomena is always chserv—
ed in pigs being subjected to
stress factors [11.
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X ) g
—duration of
in hours

e
lowest level of blood ﬁléaﬁgé
reserve was found in Etg
slaughtered immediately rifm
transport. The highest diffevé,
ces in the alkali reserve %fna%
as influenced by the duratlj in
preslaugter rest, were fauﬂbwﬂ
pigs grown in small agriiuiﬂjr
farms. These relationshipP®_.jJ
in line with the E"Deriﬂa-w
results concerning b}gDU{fﬁ
value and lactic acid CD;ﬁl
/Tab.2/. The dicarbonate ~ ipf
was inversly proportional Ukhﬁ
glycogenolysis rate, and pY
finding was repoted als®
other authors [7,11,203- mﬁﬂ
In pigs which produced ;Hkﬂ]
meat the values of the @2 thé‘f
reserve were ocbtained 1owel poF
in pigs demonstranting
muscles.

COMNCLUSIONS

I
Preslaughter rest of pigs 1?{&?
processing plant had no Eamﬁ
on decreasing the stress o

toms ante—mortem. Husilegwﬂi
poor quality /PSE and DFD/ tﬁ¢
noticed both in pigs slaud’ = #
immediately after transp?’ erf

well as in those whichlyﬁw
given 16 h rest prior to 2 )
ter. X agry
Pigs delivered from small e

cultural Ffarms demanﬁtratrawi
slower glycogenolysis CMB
while those delivered fra: nof

- s =
mercial growing farms WE
susceptible to stress-
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resulted
of
and a higher

Iy ?iﬁigue of animals
lncreased permeability
ﬂqiﬁ;ar membranes,
franerCY Of ALAT  and  AspAT
My Minases and of alkaline
n Phatase was found as well as

%EQE%Evated migration of
“Slum ions from the cells.
i
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