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•^¿Strukturelle Veränderungen des Fleisches von ohne Ausruhezeit geschlachteten Kalbern« 

vELINOV und B. EHEV

Iüstitut für Fleischwirtschaft, Sofia, Bulgarien

n,
v«rfasser untersuchten die ultrastruiturellen Veränderungen der Muskelfasern im 

eisch von Kalbern, die mittels speziellem IKW-Transport über eine Entfernung von 25 km 
^Portiert und nach 24-stündiger Ausruhezeit vor der Schlachtung (Kontrollgruppe)
°bne Ausruhezeit (Experimentalgruppe) geschlachtet wurden« Es werden die mit dem’h m

^ktronenmikroskop durchgeführten Beobachtungen der Myofibrillen, des Glykogens und 
ei> Mitochondrien von Proben, die 2, 24, 48, 72 und 144 Stunden nach dem Schlachten der 

entnommen wurden, erörtert und demonstriert. Wesentliche Unterschiede wurden nicht 
^gestellt. Die bei den durchgeführten Untersuchungen erzielten Ergebnisse bieten die 
^lichkeit für die Fleischkombinate, Kälber nach einem Transport über kurze Entfernungen

vorherige Ausruhezeit im Schlachthof zu schlachten«

% ^ S tructural changes in the meat of calves slaughtered without pre-slaughter rest

Vbl i r o v, e . ENEV

technology Research Institute, Sofia, Bulgaria

R e p o r t e d

y was made of the ultrastructural changes occurring in the muscle fibres of calves

^ 6

to the meat packing plant by special truck transport at a distance of 25 km and 
®red after a 24-hour pre-slaughter rest (for the control group) or without rest (for

%
«ft
V

6*Perimental group). Electron microscope observations of myofibriles, glycogen, and mito-
‘̂ ia of samples taken 2, 24, 48, 72, and 144 hours post mortem, are demonstrated and dis­
ses »* «o essential differences were found. The results obtained from the studies conducted, 
'k® possibility to meat packing plants to slaughter calves without a pre-slaughter rest, 
th®y were transported over short distances.



A 11:2

Modifications ultrastructurales de la viande de veaux, abattus sans repos 

P. VELINÜV et E. ENEV

Institut de recherches sur la viande, Sofia, Bulgarie

On a étudié les modifications ultrastructurales dans les fibres musculaires de la v i ^ 6
¿0

de veaux, transportés jusqu'au combinat de viande par transport spécial à une distanc®  ̂
25 km et abattus apres un repos de 24 h»(groupe témoin) et sans repos(groupe expéri®811̂ 
Les examens électrono-microscopiques des myofibrilles, du glycogène et des mitochond1,00 
d'échantillons prélevés 2, 24, 48, 72 et 144 h. après l'abattage des animaux sont dis°u' 
tes. On n'a pas constaté de différences essentielles. Les résultats, obtenus des recb®1, 
ches effectuées, offrent aux combinats à viande la possibilité d'abattre des veaux s®330 
repos lorsque ces-derniers sont transportés à de courtes distances.

yjIBTPaCTP.VKg.yPHMe H3MeHeHMH MHCa T6JIHT. 3aOMIUX de3 flOyOogHOrn OTflHYfl

II. BEJMHOB, E. EHEB
MHCTHTyi MHCHOâ IipOMüiûJieH.H0CTH , CO$HH, BûJirapHH

MccaeflOBaHii yjiBipacTpyKTypHiie H3MeHeHHH, HacTynamae b uiuaeqHux BOJioKHax uaca ïeJifl1» ^
noprapoBaHHiix ao MHcoKoudH Ha Ta cneimaaBHUic aBsoipaacnopTOM Ha paccTOHHMH b 25 ®  11 38

a rpïpnocjxe 24 qacoB floydoiHoro oifluxa (ana kohtpojibhoA rpynim) h de3 OTfliixa (rxh onu^a0tl_ jj ^
üOKa3aHii n paccMOipeHü sfleKTpoHHO-MMKpocKonHqecKlie HaôjiJOfleHHH Mü0çn(5pnjia, rMKoreBa 
xoHApna npod, 0 toôpaHHüx qepe3 2 , 24 , 48 , 72 b 144 qaca nocxe ydon ïh b o t h h x . Cyfflec 
pa3Mqaa He odHapysteHO. Pe3yjiBTaTH, noxyqeHHue 01 npoBeaeHHux HccjieaoBaHHi, aa*31 B
HOC IB Ha MHCOKOMdHHaTaX 33 ÔK B3 TB TejIHT d63 ÆOydOiÎHOrO OTflUXa, KOTfla O HH TpaHCnOpî^P

&

Ha KOpOTKHe paCCTOHHHH.
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~~^£&gtructujal changes in the meat of calves slaughtered without pre-slaughter rest 

?avEL VELINOV and EMIT. ENEV

technology Besearch Institute, Sofia, Bulgaria

Ihe ̂ conditions and length of the transport and pre-slaughter treatment of the animals,
aave
81u,

a definite effec t on the liveweight and slaughtered weight, on the process of 
c°lys9s and the preservation of the meat quality.

(A) and Wismer—Pedersen (7) establish that the transport along with the muscularCl
St;j> .^  and nervousness of the animals in the boxes prior to stunning cause a rapid fall 
j. values on the 45th minute after slaughter.

al (!) establish that the lengthening of the pre-slaughter rest of calves, 
^jhspoivfced a ¿^stance of 35 km by trucks ZIS-150 leads to a liveweight loss,quantity 

duality of the obtained meat, in comparison with immediately slaughtered after «rival

Problem for the influence of transport and the pre-slaughter treatment of the animals 
quality of t'ie obtained meat, and the possibilities for its storing is studied by

au“hors (2,3,5,6,8).They follow some idices, valid as indexes for meat quality, 
. 6°ially the pH value and glycogen content.

■these studies we endeavoured to study the ultrastructural changes appearing in meat"1th

oj. °ulves transported to a distance of 25 km and slaughtered after a pre-slaughter rest 
^  hours and without pre-slaughter rest.

q  -¿aĵ and methods.The studies were carried out with 6 bulls, transported to the 
^ h t e r h o u s e  by trucks and 25 km distance. Three were slaughtered following a pre-
ahghter rest of 24 hours, and three without any rest.The materials for electronmicroscopic
i6S Wero taken on the 2» 2^hh, 48th, 72, and 144th hour following the slaughtering of 

for aQimals»Samples of mm.long.dorsi measuring 1 x 0,5 x 0,5 mm, fixed in 5% glutaraldehyde 
lit ^ k°urs, postfixed in 1% Osmium tetraoxyde in miloning buffer with pH value of 7 ,2-7,4 

hehydratation and double passing through propylenoxyde, were included in Durcupan. 
CUtS prepared on Ulhramicrotom TeslaBB 490 A,contrasted with uranylacetate aid 

titrate were seen under an electronmicroscop Tesla - BS - 613.
■^~4g_^nd Discussion.Ultrastructural changes in the meat from calves slaughtered, after

. pre-laughter rest. Two hours following the slaughter of the animals, in the 
fibres is observed the following electronmicroscopic picture: myofibriles are

l

•fght
ft the Middle of the H-zones. In the sarcoplasms and the myofibriles, predominantly in the 

ai>e discovered glucogene granules.In the mitochondria are observed oedemic and 
^tive changes.

refrigeration storage of the meat during 24 hours, in the muscle fibres have taken 
the following ultrastructural changes: the myofibriles are contracted and on certain 

8 curved.The light stripes placed sidewise to the Z-lines are totaly lacking and the 
thê SCs not found either.On their places are observed dark stripes,distinguished by 
Stj, electron density from the Z-lines and limiting the separate sarcomers, which are 
ttry^Sly shortened.The glucogen granules have desapeared and the sarcoplasma between the 
de b~iles is lighter. In the mitochondria are observed strongly exepressed oedemic and

d«nse
and the I-discs are very clear, A-discs and H-zones also. Z-lines are seen as
narrow stripes placed in the middle of the I-discs. M-lines are well pronounced

°asly
fibril

Qgj 0.0 u j.5 u .w u i V —JO wuv UU. w w

cf;ive changes.Electrongram 2.
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Electronogram 4. Magn.19000*

Electronogram 1.Magn.19000x

Electronogram 3 .Magn.19000x

The ultrastructural changes appearing in the muscle fibres following 48 hours of 
refrigeration storage of the meat, are characterized by strong myofibrile contract!011’ 
shortening of the sarcomers, desapearance of the light stripes found sidewise of tb® 
Z-lines and strongly expressed oedemic and destructive changes in the mitochondria'
The electronmicroscopic picture of the muscle fibres following a 6 days refrigerati0®^ 
storage of the meat is characterized by a relaxation of the myofibriles and restore 
of the light stripes found sidewise of the Z-lines.In the mitochondria the pedemic ^  
destructive changes are more strongly underlined in comparison to those described.^!'0

,W°

ofi

Ultrastructural changes in the meat of calves slaughtered without ore-slaughter ■££§£ 
hours following the slaughter of the animals in the muscle fibres is established tb® 
following electronmicroscopic pictures the myofibriles are streight and the I-discs 
them are clearly marked,A-discs, H-zones, Z-lines, and M-lines also.In the sarcopl®5111 
and myofibriles are observed glucogen.granules. In the mitochondria are found oede®lc 
and destructive changes.Electronogram 4.
On the 24th hour after the slaughter of the animals, in the muscle fibres appeared 
following changes! the sarcomers are strongly shortened while the myofibriles on »-*■ , ¿ a

■tb®
spots are curved.The I-discs have desapeared and on their place are noticed the Pr® 
described dark stripes,distinguished by their electron density from the Z-lines* 1K 
sarcoplasma are not encountered glycogenic granules and it is lightened to a great *
In the mitochondria are pbserved oedemic and destructive changes.Electronogram 5*
In the samples raken 48 hours following the slaughter of the animals, it is clearly 
that the myofibriles are in condition of strong contraction while the sarcomers ar®^^g 
with small dimensions.In the mitochondria the picture of oedemic and destructive cil 

continues.
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Electroncgram 6 .Magn.19000x

Oil m e  sixth day following the slaughter of the animals is observed a relaxation of the 
: ibriles and restoration of the light stripes placed sidewise to the Z-lines.The 

. *®ic and destructive changes in the mitochondria are comparatively more strongly 
^^essed.Electronogram 6.
j ^ ^ i n g  the observed ultrastructural changes in the muscle fibres of the meat from 
cl«V9S slauShtered following a 24 hours pre-slaughter rest and without any rest, it is 

** that no significant changes exist.
^Siysion. ^ e  obtained data from the electronmicroscoplc studies of meat samples from 
jQ̂ es transported to the slaughterhouse from short distances (25 km) and slaughtered 
talr °Wi*« a hours pre-slaughter reBt and without any rest testify that the processes 
t U * 8 place in the muscle fibres after slaughter are almost with similar exibits, while

Ultrastructural changes are basicaly the same.
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