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EQDu c t ION
iNn

iDng~term selection of ani- 
aimed at high meat yield 

t>ciCtr. resulted in obtaining of 
adaPtabi1ity. Stress fact— 

9$s Causing qual i ti tati ve chan- 
live pigs are manifested 

^  d a u g h t e r  as watery /PSE/ 
/DFD/ muscles 114,201. 

r^nsportation of animals to 
* s^aughter-house can have 

^articulary deteri mental 
' °n their organism. 

,t'iJi5 C;̂ anges which occur in the 
V t QeS as the results of stress 

are also found in the 
. °T animals 13,71. Varia- 

^ v mln the act ivity of certain
Ss s and changes in the pro-

ônd carbohydrates of blood
..are observed. aimid of this study was to 

the pre- 
S ^ ^ ^ e r  rest can reduce the 
lfl In S transportât i on stress 

e animals.

âi,r,k3Ut which extent h*. l9hter

Eifi

iNr-i
AND METHODS

lments were carried out
f 'yht °f 100 tQ fhS«, * °ne half
_^tns cQmniercial
Î N l *

ho. j

and

on
1 2 0  kg live 

of them came 
pig growing 

from 
In

the second half 
a9ricultural farms, 
these two groups of 

W&re {-WD sup— groups: 
T" 1 was slaughtered 

on arrival to 
t*-̂ uNh+-and sub-group 
I erod after 16 h
M

Of ---------------------- pigs
sub- 
i m— 
the

n o . 2  was 
rest. The 

routes from the 
the slaughter-house 

exceeded 60 km.

Î p teredV ^ pOrtatlon
to 

hot

The samples of longissimu.s dor — 
si muscle between the second 
and fourth lumbar vertebra 
excised 35 to 40 minutes post 
mortem, and blood samples col­
lected during bleed-out were 
analysed.
The pH in the muscle 45 minutes 
/pHi/ and 24 hours /pH2 / after 
slaughter and glycogen and lac­
tic acid content were determi­
ned in the same time. Glycogen 
was determined by the anthrone 
method C2], and lactic acid by 
the method of Dische-Laschlo 
C101. Glucose content C15], lac­
tic acid content CIO] and con­
centration of hydrogen ions were 
measured in blood samples.
The activity of AlAt and AspAT, 
and of the acidic and alkaline 
phosphatases C13] as well as the 
kali urn and sodium ions content 
C9] were determined in the blood 
serum.
Alkali reserve was measured in 
the blood plasma stabilised with 
sodium oxalate C171.
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 blood serum and 
plasma to the the laboratory.

RESULTS AND DISCUSSION

In Table 1 mean values of the 
examined characteristics of the 
longissimus dorsi muscles are 
presented. Lower pH values were 
found in the muscles of pigs

agri cultural 
of animals 
pHi < 6.0
was 16.5%, 
siaughtered

grown in small 
farms. The number 
which showed muscle 
/regarded as PSE/ 
when the pigs were 
just after transport, and 257. 
when slaughtered after 16 hours 
rest.
The pigs which came from com­
mercial growing farms and were 
slaughterd immediately on deli­
very to the processing plant 
demostrated 2571 PSE muscles i.e. 
of pHi< 6.0, and 9.25% partially 
watery muscles of pHi = 6.0—6.3
C 8 ] , After a 16 hours rest, the



Table 1
pH value, glycogen and lactic 
acid content in m. longissimus 
dorsi

C h a r a c t e r -  
t e r i  s t i  c

Smal 1 
fa rm s

Commer .  

fa rm s

#
0

*
16* 0 16

pHl 6 .3 2 6 .2 0 6 .3 9 6 .6 2

PH
ĵC .

5 .6 0 5 .6 7 5 .6 1 5 .8 4

G 1ycogen  
mg/1OOg 890 996 996 763

L a c t i c  
a c i d  

mg/1OOg 180 183 221 139

-duration o-f preslaughter rest 
in hours

number o-f carcasses showing 
partially watery muscles incre­
ased to 25% and the percentage
o-f DFD type muscles was at the 
same 1 evel.
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 from pigs grown in the 
commercial farms demonstrated 
quality defects more frequently, 
regardless of the duration of 
the preslaughter rest.
The pH value of blood collected 
during slaughter varied greatly 
from 7.20 to 7.65 higher values 
were observed in 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 [3,6,123.
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

ht^of the same group but slaug,! ^ 
immediately after trar>5P „ 
/Tab. 1/. This might suggest u 
tain regeneration of gl ycogef1. ̂  
the muscle. In the group of P 
from commercial farms a rev ^
situation was observed. 1° , hl6 . ofanimals slaughtered after 
rest, muscles of DFD type 
cured and a higher number' 
animals demonstrated PSE 
les-
This might indicate a d1® •

mb
of

susceptibility to stress 
grown in commercial farms, 
was also observed by Topel

of P 
a®

i t

and Ono and Topel [ 1 2 3 ,who
[>*!

content 1 fhe
stress« if1ij 

f i b ^
th* 

t<P'

a higher glycogen 
pigs susceptible to 
authors attributed this t * - -  $ 
to the increased mobilisati0  

the animal organism in 
changeable environmental 
ditions.
No clear differences were ° 
ved between the lactic t  
content and both the durati0 ^  
preslaughter rest of pi95 ^  
the growing system of the egrowing system
ri mental animals. A low t"u'VCJî  
of the lactic acid was if 
only in the group of pi9s 
which the DFD type of musd®^'' 
noticed . This finding ¿ t
strated low storage life i|j 
poor quality of DFD meat ^
respect to futher processi' 
cooking [143.
The biochemical changes ob5 ĵl̂  
in the muscles were 
reflected in the blood  ̂ ^
teristies. Glucose cont5f1  

the blood of pigs from cC! 
cial farms was found higb^r j,/ 
in the blood of animal 5  

in small agricultural 
/Tab.2/.
In both cases the glucose 
ent was always higher in 
slaughtered immediately 
transport. Kallweit and c °  
kers [53 and Kluczek [73 
ved also an increase of tb^ 
cose content in the ven5  

of animals being under 
conditions. This hyperglV  ̂ 0 
dissapeared after the
the animals. The increase 
glucose content in blood 10

wa + V
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Ts-ble
&N vei ‘&r0d "*-Ue and amounts of some 
tes~UCi:s glycogenolytic pro- 
— ~ ip| the blood of animals

, a c t e r -  
t e r i s t i c

Smal I 
fa rm s

Gommer. 
fa rm s

u 16* 0 16

PH 7 . 35 7 .4 0 7 .3 4 7 .4 3

^  'JCose 
^ 9 / 1 0 0 g 7 6 .3 65, 5 8 6 .6 7 6 .9

M e t ie r
id

l ^ % a 0 0 g 4 2 .5 3 2 .8 4 1 .6 3 0 .6

du r , . 7  ----------- ------------
in , 1 : 1 0 0  of preslaughter rest 

hours

huted‘-lVi f *JUT:ed  t o  t h e  g l y c o l y t i c  a c -. W  O f __1 , -
i n c r e -5 adrenalin. Its 

Secretion is observed under 
_s conditions.

acid^  fk0r,̂ en^ D_f the lacticth
9s

N r  
f,7erH

hiood was found higher in
siughtered 
transport

din
> 0|ihe fatigue of

V ; 3*
ln the blood than in the 

V i i es Of
^tural farms

slower glycolytic rate as 
 ̂ with that in the mus-

Pigs delivered from com- 
i farms. A slow glycolysis 

Sr>k typical for stress-re-
>  aciianimalsis vity of examined enzy- 

themPresented in Table 3. Two

i mmedi ately 
Its higher 

resulted, presumally, 
animals as 

other studies 
higher lactic acid

pigs grown in 
mi ght

smal 1  

i ndi -

^S,-n, . 1,e- A1AT and AspAT are 
in cell cytoplasm. The 

Df cellular mambranes can 
t ln transfer of enzy-

i S 7 n the tissue fluid and

•vS ;„Ho“ lk;pL Mm , i n c r e a s e d
mino-tranf erases

s

C4] attrib— 
activity of 

to the 
e selective perme—rÎMü-Î ln th^ of ce

mental findings de-

sy  — * w w * t j-f l. i ii
a,, °f cellular membranes.

1 k  S t o r i  ------------  =th (j eQ an increased activity 
 ̂ AT and AspAT in all

lr*ed pigs, slaughtered

Table 3
The activity of some enzymes in 
the blood plasma of investigat­
ed pigs

Character- 
teri sti c

Smal 1 
f arms

Gommer. 
farms

0 * 16* 0 16

Acid phos­
phatase 
B.U. 2 . 0 1 2,59 2.75 2.87

Alkali ne 
phospha­
tase B.U. 2.52 2.39 5.87 2.50

A1 AT 
U/ml 57. 1 41.4 30. 0 13.0

AspAT
U/ml 67. 3 64. 1 57.8 13.9

—dLiration of preslaughter rest 
^ i n  hours

— Bodartski’s Linit

immediately on delivery to the 
siaughter-house.
Activity level of both enzymes 
specified above was higher in 
pigs demonstrating watery musc- 
1 es after slaughter, compared to 
enzyme activity level foLind in 
the blood of pigs in which the 
muscles were of normal quality.
A decreased activity of ami no- 
transferases was found in pigs 
which showed the DFD type of 
muscle. These findings confirm 
the results of an earlier study 
by Kluczek C73.
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—
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tivity. The decreased content o-f 
acid phosphatase in the blood of 
pigs, slaughtered immediately 
after transport resulted presum­
ably from the eleveted secretion 
of corticosteroids which lowered 
its activity* A higher secretion 
of these hormones has been found 
in stress-susceptible animals 
l 163. A sligtly higher phosphat­
ase activity in the blood of 
pigs from breeding farms might 
indicate, similar'/ as it is in 
the case of aminotransferases, 
to the lack of equilibrium in 
the permeability of the cellular 
membrane CISI.
In Tab.4 the quantities of K and 
Na ions in the blood of pigs are 
presented. The content of these 
ions was found higher in the 
blood serum of pigs slaughtered 
immediately after transporation, 
particularly those from com­
mercial farms.

Table 4 .+ +Content of K and Na ions in the 
blood plasma of investigated 
pigs

Character- 
teri stic

Smal 1 
farms

Commer. 
farms

0 * %16 0 16

Potassi urn 
mEq/1 6.99 6 . 67 7.58 5. 19

Sodium
mEq/1 176 174 205 163

—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 observ­
ed in pigs being subjected to 
stress factors 1 1 1 .

4- theIt can be seen in Tab.5 tha 
Table 5
The level of alkaline reserve 
the blood plasma of investiQ3 

ed pigs

Character- 
teri stic

Smal 1 
farms

.  *SJ .  , *it.

% vol.CO^ 45.3 61.3

Com^er'
farm®

0

59. ̂

is

6̂ '

-duration of preslaughter 
in hours

alk*11 PXlowest level of blood 
reserve was found in 
slaughtered immediately ' gp 
transport. The highest 
ces in the alkali reserve le pi 
as influenced by the durati® ^ 
preslaugter rest, were found 
pigs grown in small agricul ^  
farms. These relationship6  

in line with the experi^6’ pH 
results concerning blood 
value and lactic acid c°?ev'PI 
/Tab.2/. The dicarbonate  ̂
was inversly proportional 
gl ycogenol ysi s rate, and pf 
finding was repoted als° 
other authors 17,11,203. ^
In pigs which produced 
meat the values of the

o < i
*11='.

reserve were obtained 1 ower 
in pigs demonstrantin5
muscles.

CX

CONCLUSIONS

>5 
y .

Preslaughter rest of piQ6  

processing plant had no 
on decreasing the stress 
toms ante-mortem. M u s d ®5  

/PSE and DFD/ 
c  si aug

ansp®r> r *
whiCs l ^to

poor quality 
noticed both in pig 
immediately after 
well as in those 
given 16 h rest prior 
ter.
Pigs delivered from small ^

farms demonstra^^i
a9r \

cultural
slower glycogenolysis 
while those delivered frC5ii! 
mercial growing farms w®re 
susceptible to stress.

id
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Rö-! fati 4h gue of animals resulted
a . n

lncreased permeability of 
% v.ar membranes, and a higher 

°t A1AT and AspAT 
^oS(;jfm*nases and of alkaline 

f^ase was found as wel 1 as
of

*>n
00W . ^ ievated mi orationt-j~Aum ions from the cells.
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