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StPastrukturelle Veranderungen des Fleisches von ohne Ausruhezeit geschlachteten Kalberne

P
* VELINOV und E. ENEV

In + 3 4 e
Stitut fur Fleischwirtschaft, Sofia, Bulgarien

Pie Verfasser untersuchten die ultrastrukturellen Veranderungen der Muskelfasern im
Fl‘eisch von KELbern, die mittels speziellem IKW~Transport uber eine Entfernung von 25 km
tl"s‘nspcnf'tier'!.: und nach 24-stundiger Ausruhezeit vor der Schlachtung (Kontrollgruppe)

&g Ohne Ausruhezeit (Experimentalgruppe) geschlachtet wurdene Es werden die mit dem
Elektromenmikroskop durchgefuhrten Beobachtungen der Myofibrillen, des Glykogens und

déb Mitochondrien von Proben, die 2, 24, 48, 72 und 144 Stunden nach dem Schlachten der
tere sntnommen wurden, erortert und demonstrierte. Wesentliche Unterschiede wurden nicht
ffgtgestellt. Die bei den durchgefuhrten Untersuchungen erzielten Ergebnisse bieten die
MogliChkeit fur die Fleischkombinate, Kalber nach einem Transport iber kurze Entfernungen

0
e Vorherige Ausruhezeit im Schlachthof zu schlachtens

0
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&8tructural changes in the meat of calves slaughtered without pre-slaughter rest
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Uy wag made of the ultrastructural changes occurring in the muscle fibres of calves
Tay

SPorted to the meat packing plant by spscial truck transport at a distance of 25 km and

8
ay :
ghtef&d after & 24-hour pre-slaughter rest (for the control group) or without rest (for

Qh::’“’ePlLstnerxtasx?L group). Electron microscope observations of myofibriles, glycogen, and mito-
By Wrig of samples taken 2, 24, 48, 72, and 144 hours post mortem, are demonstrated and dis-
szieﬁ‘ No essential differences were found. The results obtained from the studies conducted,

‘he Possibility to meat packing plants to slaughter calves without a pre-slaughter rest,

"

&
the, :
hey were transported over short distances.
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Modificationg ultrastructurales de la viande de veaux, abattus sans repos

P. VELINOV et E. ENEV

Institut de recherches sur la viande, Sofia, Bulgarie

On a étudié les modifications ultrastructurales dans les fibres musculaires de la Viande ‘
de veaux, transportés jusqu'au combinat de viande par transport spécial & une distanc® .
25 km et abattus aprés un repos de 24 h.(groupe témoin) et sans repos(groupe ez:périmentsl
Les examens électrono-microscopiques des myofibrilles, du glycogeéne et des mitocbondfes
d'échantillons prélevés 2, 24, 48, 72 et 144 h. aprés 1'abattage des animaux sont aise”
tés. On n'a pas constaté de différences essentielles. Les résultats, obtenus des recbe””
ches effectudes, offrent aux combinats & viande la possibilité d'abattre des veaux 589

repos lorsque ces-derniers sont transportés a de courtes distances.

JIbTpaCTDYKTYDHHE H3MEHEHMA MAca TEeNAT, 380UTHX 0663 ZOYOOHHOTO OTZHXA

. BENMHOB, E. EHEB

HeCTHTYT MACHOH mnpoMumIeHHOCTH, Codus, Boarapus
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HccnezoBall yABTPACTPYKTYPHHE H3MEHEHHA, HACTYNALUMe B MHIEUYHHX BOJOKHAX MACA ze1AT) w¢ﬁ
: LS 38 .
NOpPTHPOBAHHHX ZO0 MACOKOMOWHATA CIELMAIBHHM 4BTOTDPAHCIODTOM HA PACCTOAHMM B 25 KM ¥ yﬂﬁ)

P
nocne 24 yacoB A0yGOMHOre oTzZuXa (AnA KOHTPONBHOR IpynnH) M 0e3 0TamXa (ZAAdA omuraoH u““ﬂ,
llokasaHN ¥ pPAacCMOTPEHH BIEKTPOHHO-MUKDOCKOMMYECKHE HACIDACHUA MUOHMODUI, pauKoress &
2 ; ﬂf@
Xouzpu# npoG, 0TOCpaHHHX yepes 2, 24, 48, 72 W 144 vaca mocae y6os EWBOTHEX. CYUEC”
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= 03M
pasnuuuit He OCHAapyXeHO. PesynsTaTH, NONYYeHHHe OT NpOBEZSHHHX Wccieosamui, zan? P

088
HOCTh H@ MACOKOMOMHaTaX 3a0KBaTh TEAAT (€3 ZOYyOOHKHOIro OTZHXA, KOTZA OHH TpaHCHGPT”p

H& KODOTKME DACCTOAHMA.



A11:3

Eﬁiﬁﬁﬁggctural changes in the meat of calves slaughtered without pre-slaughter rest
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The Conditions and length of the transport and pre-slaughter treatment of the animals,

e 5 definite effec t on the liveweikht and slaughtered weight, on the process of

glucolyses and the preservation of the meat qualitye.

e (4) and Wismer-Pedersen (7) establish that the transport along with the muscular

qfain and nervousness of the animals in the boxes prior to stunning cause a rapid fall

eva Yalues on the 45th minute after slaughtere

tbazntln et al (1) establish that the lengthening of the pre-slaughter rest of calves,
SPorted to a distance of 35 km by trucks ZIS-150 leads to a liveweight loss,quantity

Quality of the obtained meat, in comparison with immediately slaughtered after arival
Rals,

8%

OI)etjﬁ’l‘oblem for the influence of transport and the pre-slaughter treatment of the animals
s ae quality of tne obtained meat, and the possibilities for its storing is studied by
Quthors (24345,6,8) «They follow some idkices, valid as indexes for meat quality,

%Fecially the pH value and glycogen contente

these studies we endeavoured to study the ultrastructural changes appearing in meat
Calves transported to a distance of 25 km and slaughtered after a pre-slaughter rest
4 hours and without pre=slaughter restoe

prm
op
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:ii?ﬁél and methods.The studies were carried out with 6 bulls, transported to the

E,}la‘'f}'ll?er'hom).s,e by trucks and 25 km distance. Three were slaughtered following a pre-—

smﬁ?mter rest of 24 hours, and three without any reste.The materials for electronmicroscopic

the e? Wwere taken on the 2, 24th, 48th, 72, and 144th hour following the slaughtering of

2o ?ﬂlmals.samples of mmelongedorsi measuring 1 x 0,5 x 0,5 mm, fixed in 5% glutaraldehyde

aﬁ@r hogrs, postfixed in 1% Osmium tetraoxyde in miloning buffer with pH value of 7,2~7,4

m\ratdfnydratation and double passing through propylenoxyde, were included in Durcupans

eaQCiiln cuts prepared on Ultramicrotom TeslaBs 490 A,contrasted with uranylacetate and
“ate were seen under an electronmicroscop Tesla — BS — 613,

g:muts and Discussion.Ultrastructural changes in the meat from calves slauchtered, after

‘Qciur%.Of pre=laughter rest. Two hours following the slaughter of the animals, in the

shwie fibres is observed the following electronmicroscopic picture: myofibriles are

qﬁ\ 8ht and the I-discs are very clear, A-discs and H-zones alsoe Z=lines are seen as

iy dense narrow stripes placed in the middle of the I-discse M~lines are well pronounced

I, © middle of the H-zones. In the sarcoplasma and the myofibriles, predominantly inthe

8 ’ :

4 ®8 are discovered glucogene granules.In the mitochondria are observed oedemic and
by :
Uctive changes.

mjer Tefrigeration storage of the meat during 24 hours, in the muscle fibres have taken
mﬁc: the following ultrastructural changes: the myofibriles are contracted and on certain
Tl S curved.The light stripes placed sidewise to the Z=-lines are totaly lacking and the
u% i°s are not found either.On their places are observed dark stripes,distingu%shed by
%bon ®lectron density from the Z-lines and limiting the separate sarcomers, which are
LA 8ly shortened.The glucogen granules have desapeared and the sarcoplasma between the
%Btrbriles is lighter. In the mitochondria are observed strongly exspressed oedemic and
Uetive changes.Electrongram 2.
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Electronogram 1.Magn.19000x Electronogram 2,Magn.14000x
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The ultrastructural changes appearing in the muscle fibres following 48 hours of
refrigeration storage of the meat, are characterized by strong myofibrile contract
shortening of the sarcomers, desapearance of the light stripes found sidewise of the
Z-lines and strongly exppressed oedemic and destructive changes in the mitochondria®

The electronmicroscopic picture of the muscle fibres following a 6 days refrigerati"?on
storage of the meat is chamacberized by a relaxation of the myofibriles and reStoramd

of the light stripes found sidewise of the Z-lines.In the mitochondria the pedemi® « "
destructive changes are more strongly underlined in comparison to those described'El'g

jons

Ultrastructural changes in the meat of calves slaughtered without pre—slaughﬁg;_}fﬁgumwo
hours following the slaughter of the animals in the muscle fibres is established the
following electronmicroscopic picture: the myofibriles are streight and the I-disc® i
them are clearly markedyA-discs, H-zones, Z=-lines, and M-lines also.In the sarcoplasma
and myofibriles are observed glucogéen.granules. In the mitochondria are found Oedemic
and destructive changes.Electronogram 4.

On the 24th hour after the slaughter of the animals, in the muscle fibres appeﬂr°d e

: g8l
following changes: the sarcomers are strongly shortened while the myofibriles on 8lv: P

4 oW
spots are curved.The I-discs have demapeared and on their place are noticed the pre

described dark stripes,distinguished by their electron density from the Z-linesSe In ten@
sarcoplasma are not encountered glycogenic granules and it is lightened to a grcat ¢

In the mitochdndria are pbserved oedemic and destructive changes.Electronogramn e pria
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 are g
with small dimensions.In the mitochondria the picture of cedemic and destructive chp&?
continues.
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Electronogram 5.Magn.10000x Electronogran 6 .Magn.19OCOx

P the sixth day following the slaughter of the animals is observed a relaxation of the
0fibl‘iles and restoration of the light stripes placed sidewise to the Z~lineseThe
demic and destructive changes in the mitochondria are comparatively more strongly
Tessed.Electronogram Ge
&lysing the observed ultrastructural changes in the muscle fibres of the meat from
Ves slaughtered following a 24 hours pre-slaughter rest and without any rest, it is
a2 that no significant changes existe

\églgﬁlgg. The obtained data from the electronmicroscopic studies of meat samples from
Slveg Transported to the slaughterhouse from short distances (25 km) and slaughtered
l°wlns a 24 hours pre-slaughter rest and without any rest testify that the processes

Place in the muscle fibres after slaughter are almost with similar exibits, while
® Wltragtructural changes are basicaly the same.
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