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INVESTIGQRTIONS ON THE INFLUENCE OF TRANSPORT UPON THE APPEARANCE,
RUN AND CEASING OF STRESS REACTION IN CALVES ARD PIGS AND ITS
IMPACT ON THE TECHNOLOGICAL QUALITIES OF MEAT

N.Nestorov, Tr,Tomov, Ar,Krustev, N.,Sedloev

The transpert of ruminants and pigs from the place they are
reared to the slaughter house, the length of the preslaughter rest,
means of stunning, degree of deblooding of the carcass and others,
all have a significant influence on the contents,taste qualities and
storage of peat.It has been decided and proved that fatigue and muscle
tension in animals before slaughter induce a decrease in the glycogen
(20,22,24) and inerease themmean values for pH of the muscles (9,13).

During the preslaughter rest, the quantity of the glycogen in
the muscles gradually increases (9,20,22,24). There is no unified
opinion for the necessity of the preslaughter rest and its impat for
the normalisation of the ehnages induced under transport epnditions
(9,13,28).

Prolonged transport is tolerated in a worse manner by pigs, than
from calves and the rest of domestic animals (9)3 In this respect
especially sensitive are some braeeds of pigs - "stress receptive® (SRp)
with whieh, differently from “stress resistant" (SRs) pigs, the quantity
of glycogen in the muscles, aftes the transport normalises for ecompa-
ratively longer time, and the meat after slaughter exibits bad teehno-
logieal qualities (18). In the so called stress receptive pigs, during
transport and shortly afterwards, have been observed death cases (15),

The character of the stress reaction in the animals, the signifi-
cance of tne preslaughter rest, and the time necessary for restoring
the chgnges observed after transport have been investigated very little
(10,11,19,21,22,23).

Our investigations have for objeet to study the influence of auto-~
mobile transport on the run of stress reaction in calves aund pkgs. For
this reason the dynamics of such physiological indices was studied,
which characterise stress condition of the organism and metabolism
during the transport,preslaughter rest and some time after slaughter.

Scme technoiogical qualities of meat were also studied.
Material and llethodics

The studies were made on 27 calves aged 8 and 11 months and having
a live weight of 250-450 kg and on 55 pigs having a live weight of

80_110 kg.The calves were transported by trucks on _0,130,175,260,350,
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and 450 km, and the pgs on 80,150, and 200 km upon lightly hilly
terrain with mean speed for the transport of 45 km/h, with air tempe-~
rature in the chamber 18-2600. “
Immediately bufore beginning of the transport was taken blood frem
the ear vein or the jagular vein, and muscle by biopsy. After the
transport during the preslaughter rest, samples were taken from the
caives on the 7,10,12,15,and 18th hour, and from the pigs on the 4,6,
9, and lZth hour, With the pigs was studied the infiuence of the slec-
tric stunning and deblooding of the carcass on the changes in the
quantity of muscle glycogen, by sampling on the 15,30,45,and 60th m.
and on the 4,12,14,and 24th hour.
For the appearance, run and ceise of the stress reaction was judjed
by the changes in the total quantity of adreno=corticotropic hormon
ACTH (3), corticosteroids = 17 OKS (6) and the free fatty acids FFA (14)
in the blood, the changes in quantities of liver and muscie jiycogen (16)
pH of meat (1), lactic acid in muscles (z); total quantity of serum
proteins (17),yrotein fractions of blood serum and of muscle proteins

N

(4) and chan-es in the transaminase getivity.
Results and Discussion

From the analyses of the obtained data (fig.l) is established
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an increase in ACTH in the blood of calves during tiie traussport. The
quantity of tne ACTH begins to inerease on 130 km and reaches highes
mean values on 175 km from the start of ine transport. After neglige-
avie Tluctuations, towards the end of the transport (350 - 450 km),ACTH

in thebiood gradually decerases and feturns to normal only 16«20 hours

after the end of the transport.Analogical data were received for 17-0XS.
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An increase of free fatty acids was determined in the blood of the trans-
ported animals, well expressed between 175 and 450th km from the start
of the transport.During the preslaughter rest the FFA gradually turn to
normal.

The character and run of the stress reaction in the transported
animals is exibited by the dynamics of 17-0KS and the sharp increase
of FFA in the strat of the transport (reaction of the catscholamines),

It is known that the stimulation of the sympathic nerve system in the
beginning of the stress reaction and the release of adrenalin, might be
expressed as fat mobilising effect only on the background of the action
of hormones from the cortex of the above kidneys glands, and first of

all of the glucocorticoides (5). The dynamies of the ACTH and 17-0KS
during the transport,shows, that in ruminants, with the activation of the
adrenocorticotropic function of the front part of the hypophises and the
increase of the level of ACTH in theblodd is helped the function of the
cortex of the above kidneys glands.

Paralel with the variations of the ACTH, 17-0KS and FFA was studied
also the content of glycogen in the muscles, the pH, the waterretaidning
property and the colour of meat. The obtained data show that the content
of glycogen in the muscles begin to decrease on 175 km from the start
of the transport; which is expressed in the highest degree on the 350th
km, During the preslaughter rest, the content of glycogen in the muscles
gradually increases,while in certain cases after 12 to 16 hours rest even
surpasses the initial quantities.Analogical are the fluctuations of

glycogen in the liver,heart and suprarennal glands (fig.2)(table 1),
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It can be supposed, that the increase of the glycogen formgtion during
the preslaughter rest appears as a consequence of the forced glycogenssis
of the organism.It is necessary to note, that the level of 17«0KS during ’
the rest (16-18 hrs) is still high, when the content of glycogen in the
muscles attains and even surpasses the initial quantities,

PH in the muscles of the transported calves is higher (6,92-7,05)
in comparison to the controls (6,42-6,48)0A correlation is established
between the length of the transport and pH of the muscles,During the
preslaughter rest the mean values for PH gradually decsase. Theﬂpercent
decrease of pH in the muscles, measured some time after the sléughtcr of
the animals, is smailer with the transported than with the not Eransported
animals,This shows, that under the influence of the transprt stress,the
process of the glycogenolyses in meat, after e rest of 24-48 hrs is
violated (7,8,12),

The obtained data for the xhanges of the colour of the meat and the
waterretaining capacity are analogical with the results of other investi
ators (12,25,26).The meat from transprted ealves has a gigher waterretaining
capacity and darker colour in comparison with the meat from not Eransported
animals and those transported to shorter distances (80 km)(table 2).

As with the calves, the quantity of ACTH,1¥=0KS and FFA in the blood
of the iransported animalse~pigs increase in relation to the length of the

transport (fig.S).
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Highest values are established in transporting the animals during 5 hours "‘

(ZOO km).fhc quantity of ACTH and 17-0KS in the blood turns to the irnitial
norm in 4-6 hours, aftertgﬁdoghe transport. During the preslaughter

fest FFA show a tendency to decrease, but in the frasme of the investigated
perjod (12 h preslaughter rest) their quantity remains higher from the

initisl norm. Most probably this could be explained with the increased

FFA from the fat depos during the hunger,
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The fluctuations of glyecogen in the muscles during transport
and the peslaughter rest are given in table 3, From the tabie it ia&
seén, that after the transport (80,150,and 200 km), the values for
glycogen in the muscles deerease.During the preslaughter rest the
values of the muscle glycogen gradually inerease, reaching the initial
values after 5_9 hours of rest,By all probability this could be explained
with a strengthened glycogenesis, for which speak the augmented
activity of transaminases (GOT and GPT) in the organism (table 4).

During the stunning of the animals and deblooding of the carcass
are observed aditional increases of the values of the musele giycogen,
related by all probability to a strengthened lyses of the glycogen in
the liver.(16).This is confirmed also from the results for the activity
of glucoso-6-phosphatase, which during the stunning procedures increases
significantly,

During the transport are observed insignificant chanmges for the
valucs of the serum proteins,which do not surpass the physiological
norms for the separate protein fractions. With electrophoretic division
of the muscle proteins, it is seen, thatthe main quantity of the pro-
teins is saturated in the region which relates to beta and gamma-glou=
buline fractions of the pig blood serum.Here are observed six massive
fractions, which almost keep their values during the ageing of meat,

Table 1.

Changes in the quantity of muscle glycogen of the
transported animals to different distance and diffe
rent temperature of the transprt

Length Temp. Glyeogen-biopsy glgcogen —biogsg Glycogen=biopsy
of iran in mg/100 g mus During Immedi
inie c® ole %gssue ter rest in hrs, stunni ately
Before After 2 4 6 9 ng after
trans trans slaug
port port hter
80 18 27,1 + 18,6 + - o - - - -
0,53 0,13
150 18 27,1 + 13,3 + 14,0 13,2 15,0 21,3 24,0 2642
0,53 0,11
200 26 2731 + 12,2 + 11,3 12,5 13,5 19,0 20,0 24,2
0,53 0,09

Table 2.

Changes in the waterreaaining properties and pH
of meat in transport of calves to 80,350,and 450 km,

Length of Water retaining pH of meat after slaughter in uff
transport eapacity
2 hrs 24 hrs 48 hrs
80 controls 24,986 6,44 100 6,24 97 5,85 908

350 29,5 7,03 100 6,85 97° 6,65 94°




R

Table 3,

Changes in the values for muscle Btyeogen of pigs
slaughtered in the shed and grangmrted to a distance \
of 200 km,with different preslaughter rest ‘

Values of glyeogen Values for glycogen #uring ageing

2 Preslaug During of meat
St le hter bdio stunning During the first During 24 hours
PSSy hour after slaug
htex

18 30 45 60m 4 12 14 24h

Pigs slaugh
tered on pla

ce

37,1 + 0,53 17,0  1L0,7 12,7,19,2 28,0 29,0 55,0 27,0 52,0

Pigs slaugh
tered immedi
ately after

200 km trans
port 27,1 + 0,53 15,0 45,0 80,0 45,0 28,0 15,0 3,0 = e

Pigs tmanspor
ted 200 km and
rested for 6 h

before slaugh
ter 47,0 39,5 24,5 20,0 9,0 17,5 14,0 23,0 = 27,0

Pigs transpor
ted 200 km and
rested Tor 9 h

before slaugh
ter 68,0 46,0 31,5 18,5 35,0 27,5 25,0 27,0 27,0 35,6

1,
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