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Es wurde der Einfluss der Ruhezeit vor dem Schlachten suf die bakteriologi-
S?hen Befunde im Fleisch und in den Orgsnen von K#lbern,Rindern und Schweinen untersucht.
1€ Tiere wurden mit den Lastwagen suf folgende Entfernungen trensportiert:K&lber /52-95
:i/ 180-300,Rinder /350-500 kg/ 30-50 und Schweine /84-116 kg/ 150-~180 km.Bakteriologische

Tden Fleisch und Orgene von 60 K&lbern,4o Rindern und 6o Schweinen untersucht,wobei 50%
?r Tiere im Zeitraum von 3 Stunden nach dem Ausladen ausgeblutet wurden /Gruppe A/ und
e Ubrigen 50% nach einer Rest von 12-15 Stunden /Gruppe B/.

Im Bezug suf den bskteriologischen Befund bei den Tieren der Gruppe A /o,4x102—8,4x

e /g/, ist die Anzshl der Bskterien bei den Tieren der Gruppe B /o,lxlo2—4,7xlo2/g/ um
120 - 98,24% verringert.

Sulfitreduzierende Klostridien wurden im Fleisch und den Orgsnen der Tiere der A-
:ﬁppe bis 60,0% und der B-Gruppe bis 30,0% der untersuchten Proben festgestellt.Der gros-
ue Prozentsatz positiver Befunde findet sich bei den Schweinen und der geringste bei den
Lalbel‘n. In den Proben von der K&lber aus der B-Gruppe wurden diese Bskterien nicht fest-
ii;tellt. E.coli wurden nicht gefunden im Fleisch u. Orgsnen der KZlber der A-und B-Gruppe

der Rinder der B-Gruppe. Bei den Rindern der A-Gruppe wurde E.coli nur in Ln.prescapu-
°rig in 5,0% der Proben gefunden. Bei den Schweinen wurden diese Bakterien in beiden Gru-

Pen festgestellt. Der Prozentsstz der positiven Befunde in der A-Gruppe bewegte sich bis
&y

m_qo% und der B-Gruppe bis zu lo% /am meisten im Magen und Ln.mesentericus/. Die Ergeb-
ﬁhﬁe.der Untersuchungen zeigen, dass eine Ruhepsuse bis 15 Stunden nicht geniigend ist
' lere welche auf weitere Entfernungen mit Lastwagen transportiert wurden, um die

Wy
derstandskréfte des Orgsnismus wieder herzustellen. Solcher Transport ertrsgen am

¢
hleChtesten die Schweine und em leichtesten die K&lber.
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The effect of durstion of rest before slaughter on bacteriological findings in meat
Organs of calves and cattle and swine was investigated. The animals were transported
4 C8mion st & distence: calves /52-95 kg/ 180-300, cattle /350-500 kg/ 30-50 and swine
Fq\ll6 kg/ 150-180 km, Meat and organs of 6o calves, 4o cattle and 60 swine were bacte-
QlOgically exsmined, out of which 50% bled in the course of 3 hours following dischsrge
TOUp A/ snd the other 50% following the rest of 12 to 15 hours /group B /.
As compsred with bacteriologicsl finding in snimels of group A / o,4xlo2 to 8,4x105/g/
€T of bacteria was reduced for 12,20 to 98,24% in snimsls of group B / o,lx lo2 to
)7x102/g/°
% Sulfite reducing clostridis were found in meat and orgsns of animals of group A up

ﬁ‘ﬁo,o%, group B up to 30,0% of investigated ssmples. The highest percentage of positive
nq
Ve
Op )
mfans of cslves of both groups /group 4,B / and of cattle of group B. E. coli was found
¥ in cattle of group A in In. prescapulsris in 5,0% samples. In swine these bacteria

8
ubbe €stablished in both groups. The percentage of positive findings in group A ranged

T to 40,0%, wheress in group B up to 1lo,0% / mostly in bile and Ln, mesentericus /.

ingg was in swine and the lowest in calves. In the samples of mest snd orgens of sasl-
S of group B these bacteris were not found., E. coli were not estsblished in meat and

%ycan be derived from these findings thet rest up to 15 hours was not sufficient for

elmals transported by csmion at longer distances from the point of restitution of defence
C : : ;

tg hanlsm of orgenism. Swine suffered mostly the transportstion while the unfattened

v i
®S suffered most easily.
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L'influence de la durée du repos du bétsil avant l’sbsttage de boucherie sur les
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Les exsmens ont eu pour l'objet 1l?influence de la durée du repos avant 1'sbat toEe

boucherie sur les préldvements bactériologiques de ls viande et des orgsnes des veaux’/
eufs et porcs. Le trensport a été effectué en camions 8 des relstions: vesux /52-92 kg ”

180-300, boeufs /350-500 kg/ 30-50 et porcs /84-116 kg/ 150-180 km, L’examen bactériolz
gte”

que a été effectué sur ls visnde et les orgsnes de 60 vesux,4o0 boeufs et 6o porcs,

6
entendu que 50% de bétsil a saigné en période inférieure 8 3 heures sprés le decharge”

/eroupe A/, et deuxiéme 50% aprés le repos de 12-15 heures /groupe B/.
Le nombre de bsctéries du bétail du groupe B /o,4x10°-8,4xlo”/g/ est réduit de

98,24% par rapport aux prélévements bactériologiques du bétsil du groupe A /o,1x10 ~

2 iy
10/g/. g0
Le sulfure de 1la clostridie diminuste s été conststé dsns la viande et les orgene

12y2y
1y

bétail du groupe A- jusqu’d 60,0%, et celui du groupe B jusqu'’d 30,0% des echantillon?
exgminés., Le plus grend pourcentage des prélévements positifs s été découvert chez 1659
porcs, et le plus petit chez les vesux, Dens les echantillons de la viande et des Ofggn
des vesux du groupe B ces bactéries n’ont pss été reconnues. E.coli n’est pss reconnuiWW
dans la visnde et les orgsnes des veaux des groupes A et B et des boeufs du proupe B. ﬂ&
les boeufs du groupe A la E. coli n’s été découverte que dsns le In. prescapulsris €
dans 5,0% d’echantillons. Chez les porcs, ces bactéries ont été reconnues dsns 1les aev*
groupes. Le pourcentsge des prélévements positifs du groupe A varisit jusqu’3 4010%’ g

z
celui du groupe B jusqu'é lo,o% /ls plupsrt dsns le fiel et le In. mesentericus /'ngiﬁﬁ

sultats des prélévements démontrent que le repos inférieur 38 15 heures n’est pass SV reﬁf

pour le bétail transporté en csmions & des relations prolongées tenant compte de ls 1u8

tution des forces protectrices de l’orgsnisme. Ce sont les porcs qui supportent le ﬁt-

difficilement le transport, les vesux non engraissés le supportent le plus facilemé

BausiHde IDJUTEJBHOCTH OTIHXS XRUBOTHHX Nepesl y60eM Ha 6aKTEpUOJOTIHMUECKHU aHaJus B

Mice M OpraHax

ABJIO X,BEAHOBMY u AHTS MUJAHOBMY

BeTepuHapHH (akyabTeT YHEBepcUTeTa B Capaeso, CPP Krociapusa. 3
HeccnelOBAHO BJAUAHUE IJAUTEABHOCTH OTIHXA Nepel] y6oeM Ha 6aKTepUOJOrAYecKHUe aﬁaﬂﬂay,

B MAce X OpPr'aHaxX TeJfAT, KPYIHOI'O DOraToro ckKoTa X cBHHel.TpaHCIOPTUPOBAHHUE HEBOTHEF m:
mecTBASJOCHE Ha I'Ppy30BOi MamdHe HQ paccTosHHe: TexdaT /52-95 kr/ I80-300 xu, kpynHOr? pe
raroro ckora /350-500 xr/ 30-50 kM u cpuHel /84-116 xr/ 150-180 xmM. B 6axwepuonofﬂ“ec‘o
KOM OTHOmMEHHH HCCJAENOBAHH MsIcO X oprasx 60 TeaiT, 40 roJos kpymIHOI'O poraroro ckoTa . 3
cBuHelt, npuueM 50% XMBOTHHX yOUTH B TedeHMe 3-X yacOB NOocJe BHIDPy3xu /A-rpyuna/, % 0c??
JabHHe 50% mocJe oTawxa B TeueHHe [2-15 wacos /B-rpynna/. ”
B cpaBHeHHEZ ¢ 0axTepHOLOrHUECKHEM QHAJH30M EUBOTHHX A-TDYyNNH /o,4x102—8,4x10;/ y
BOTHHX B-rpynnu /o,Ix102-4,7xIOZ/r/xonuqecTso GaxTepuii coxpameno sa 12,20 - 98,24 e P
CynbpUT pelynEpykmue KJIOCTPDHIAX OOHADYEEHH B Mice X OPraHax XUBOTHHX A-rpynnH : ‘
aunuecTee 60%, a B-rpynnu 30% anailusmpyeMux 06pasnoB. CaMuii 60ibmoii IPOIEeHT nonoKﬁTeﬂb

3T
HNX QHAQJU30B y CBHHell, a MeHbmUit y TeasT,B npobax Msica X OPraHOB TeJdT ua B-rpynid oy
K
o B
ad”

”

6axTepux He OCHapyXeHH. E.coli He OCHapyXeHa B Mice K OpraHax TeJaT A u B - rpyHd
IIHHX DOr'aTHX XUBOTHHX 43 A-rpynnu.E.coli O0HapyXenHa Toxbxo B Ln.prescapularis 5% o6P
10B.Y CBHHe#l 9TH 6axTepud OCHapyXeHN B O6eHX I'pynnax,lIpOneHT TOJOXUTeIbHHX aHaa#8o? g
rpynne Haxozuacs B rpanunax 40,0%, a B B-rpymnne no I0,0% /6oabme Bcero B XeadZ z 102 4
entericus /.Pe3yabTaTH HCHHTAHUI NOKA3HBAKT,YTO OTAHX B TeueHHe I5 uacos HenocTaToquU
EABOTHHX, TDAHCIOPTUPYeMHX [PYXOBOJ MamUHO} Ha 6OJbmeM DacCTOSHUZ B OTHOWEHHH pecT“Tyuio

" L o cé
BAHHUS 3aMUTHEX cnocoCRrocTel opPaHaaMa.Tpancnopmnpoaaﬂﬂe 'pys0BOM MamMUXHOM szeﬂee B

IepeHOCAT CBHHBK H JeI'de BCer'O 9TO IIepeHOCAT HeOTKODMJIEHHHE TeJadATa.
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Yhe Effect of Rest Duration in Animals before Slaughter on Bacteriological Findings in Meat and Organs

DO H,BRGANOVIC and ANTE MILANOVIC

v > : :
eterlnary Faculty University of Sarajevo, SFR Yugoslavia

Introduction

Physical and physological condition of animals besides the other,immediately before slaughter refle-
%S) on bacteriological findings in meat and organs. For this reason regime of resting and nutrition of
animals in deposits of slaughterhouses should be especially considered. Duration of resting is conditio-
1eq by transport relations and circumstances in which the animals were transported and with signs of phy-
Heay fatigue and disorders in physiological and neurohumoral function of organism, respectively, infuen-
e by physical and psychological stress factors /3,4,13,16/. It is possible that one day rest after
arg transport is sufficient length to restitute glycogen in muscles, as well as defence mechanism to
mmdue microbes which, due to decreased resistance during transport, burst from intestine content into
lood and lymph.

Various species of bacteria, including salmonella /546,7,8,9,11,12,15,17/ were establiched in meat
i Organs of clinically healthy animals bled under circumstances of routine slaughter. Thus, it was
%teds for example, /15,17/ that salmonella were found in lymph nodes in swine at normal slaughter in 1-
7‘;C‘E‘S‘?S, whereas Cl.perfringens in 1,5-42,7% samples of swine, cattle, calves, sheep and lambs /2,9,11,

etc-/- Bacteria. were established in the highest number of cases in mesenteric lymph nodes /8,11/. Hen-
i they are considered active reservoirs of microorganisms on the way from intestine content to organs
iy Meat, The same species of bacteria were found in more organs of the same animal, and in one and the

3 -

Ame Organ more species of bacteria were found indicating to endogenic infections /5,6,7,9,11/.
T ; : :

oG-he results of investigations on the effect of rest duration in animals before slaughter on bacterio-
Slg . . 7
3 al indings in meat and organs are reported in this praper as a contribution to the understanding of
Problem,

Yaterials and Methods

%mjiXty calves, 4o cattle and 60 swine were involved in examination. The animals were transported by
®n to the slaughterhouse at the distances as follows:calves /weight 52-95 kg/, 180-300 km; cattle
Weight 350-500 kg/ 30-50 km; and swine /weight 84-116 kg/ 150-180 km. Out of the total number of animals
;co?ding to the sorts 50% bled in the period of 3 hours after discharge /Group A/ and 50% /Group B/ af-
Test from 12-15 hours.During rest the animals were not fed in deposit of the slaughterhouse and wa-

v rerSed as late as 2 hours before slaughter. After stunning /cattle with Shermoer’s pistol, swine

it

o h electric shock and calves with butchering tool/ the animals were bled in hanging position and car-
Ses Prepared in an usual technological procedure 11516/

szhe samples of meat and organs /muscles of forearm and knee, liver, spleen, gall-bladder, lymph nodes/

thltaken immediately after finished processing, natural sized and packaged separately in sterile poly-
Sacs and containers with dry ice to laboratory. From the time of taking the semples until bacterio-

°m$al analysis passed no more than 6o minutes. The samples were examined by the method of qualitative

a ®Tiological analysis and counting method of bacteria/gram /lo,14/. Media for multiplying /selenite
%ditEtrathionate broth/ were used for isolation of Salmonrlla and from selective and differential stiff
ﬁﬂtz (Brilliant green, Wilson Blair and Salmonella-Schigella agér/. For c?unting aefo?ic meso%hillic
ng : Tla was used tryptone glucose yeast extract agar, for sulphiter reducing clostridia sulphite trypto-

Y

gast extract iron citrate and for Escherichia coli Violet Red Bile Agar and Endo Agar Jat’ 37 and
a)S C/. Inoculation and incubation of media, morphological, cultural and biochemical identification

i . : :
Bterpretation of results were carried out in a usual way.

Re
s ; ;
Ults and Discussions

“SSults of bacteriological analyses are shown in the tables 1-3 and graph l-a, b mnd c.

The
0
12 g 5 ; 15 Ba ; ; i f cattle and
Sy, =0, bxl10 /g. These bacteria were found in bile of cattle and in Ln.mesentericus.oi c e an

Mean value of aerobic mesophilic bacteria in meat and organs of animals /Group A/ amounted from

e 3 3 s S . A
8/ in number higher than lo”/g. The mean value of aerobic mesophilic bacteria in the animals /Group

an 2 e
Tonteq from o,lx102-4,7x102/g. These bacteria were found only in bile and Ln. mesentericus of cattle
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Table l.- Number of bacteria/g in liver and bile of calves, cattle and swine bled after resting
from 1 to 3 /Group A/ and from 12 to 15 hours /Group B/ Transport by camion at the
distance: calves 180-300 km; cattle 30-50 km; swine 150-180 km

/

species, groups and
number of bacteria/g calves cattle swine

aerobic mesophilic <lo2 4 L 6 4 8 6 13 lo 3 6 6 17

bacteria lo - lo, el (YT i R, oL o D i 7 gr - A8=rua 27 9

2lo 12 I T 8 at 2 - 7k 9 3 2 2

mean value 178 371 46 50 130 3700 20 4lo 92 120 .31 5%

sulphite <lo 24 22 30 30 16 19 19 19 15 27 25 27

reducing 2lo 6 8 - < 4 i 3k aly o 5 3 5 >
clostridia % POS. 20,0 26575050 0,0 20,0 550 5,0 " 510.5040 10,0 1657 £0,0

<lo 30 | 30, 300150 200 20 .20 seen 27 18 28 0 29

E.coli 21lo - - - = - - - ~ 3 12 2 3
% pOSe 030,050 050050 030 0,0 030, 0,0 1loyo kojo0 6,7 1040

1 = liver
bile

Table 2,- Number of bacteria/g in lymph nodes of calves, cattle and swine bled after resting
from 1 to 3 /Group A/ and from 12-15 hours /Group B/ Transport by camion at the
distance: calves 180-300 km; cattle 30-50 km; swine 150-180 km

species, groups calves cattle swine
and number of
bacteria/g & o L P %

A B A B A B

30 30 30 30 20 20 20 20 30 30 30 30

aerobic <o, 2 6 6 S T2 F Rl RIS N6 3 = 7 8
mesophilic lo - lo; s e Ve 6 7 6 Heq 8 gl Sigreidle
bacteria 210" 16 8 4 1o 2 2l 5 - 9 6 S b
mean value 380 68 45 27 8.400 220 470 30 5.l00 120 90 58
sulphite <lo 28 chBe Tt 30T, s Boben 15 WI9. 18P0 (184 1184 o5 el
ceducing Z1lo 2 - - - 5 1 2 o ) Lo 5 2
clostridia % DOSa 6,7 040 0,0 0,0 25,0 5,0 10,0 040 40,0 4o,0 16,7 6,7
<1lo %0 . 35 W5GhE B0 (2o kN9 2w sde T VISR VA7 w 2729
Becoli =10 - = - - - 1 - - 12 3 3 l3
% POS. 0,0 0,0 040 0,0 0,0 5,0 0,0 0,0 40,0 10,0 10,0 3,
__//

1l = Ln, mesentericus

2 = Ln, prescapularis




Ta

<ﬂ££_é.- Number of bacteria/g in muscle tissue of forearm and spleen of
and from 12-15
Transport by camion at the distance: calves 1ldo-300 km; cattle

swine bled after resting from 1 to 3 /@roup A
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calves, cattle and
hours /Groups B/
30-50 km; swine

150-180 km
\
Spans
a;’l(SCles’ groups calves cattle swine
3 Number of
cteria/g g = 0 BENE peiig
A B A B A B
1 2 1 2 14 2 1 2 i 2 1 2
n,u m b e’'™ o £ aie R el g
%0 30 30 3o 20 20 20 20. - 50,/ 30 %0 . 30
q >
ngoblc <lo Gt e S S Y e N 1 O /O R R e
b oPhilic lo - 1o s g T gL Pk B 38 MURUAS 3k
Cterig 210 12 8 L 4 il 2, - i) 6 6 3 5
mean value 180 72 96 43 9 320 12 36 1loo 4t 48 38
8y .
reéphlte <lo 58 Vmaitms wai ‘2o 15. 26 )9 A2 1p'e2n 2k
oucing 210 2 S - - - 5 - X 18 18 9 6
Strigig % POSe 6,7 0,0 0,0 0,0 0,0 25,0 0,0 5,0 60,0 60,0 3040 20,0
E, <lo 5651 S50~ 0. 50 20, 20,4 20 20 27 27 29 29
€oli =10 = = LS - = = - 3 3 1 1
% DOS, 04,0 0,0 040 0,40 0,0 0,0 030 030 10,0 10,0 345 335
1 = muscles
= spnleen
Gravh l.- Aerobic mesophilic bacteria in meat and organs
of calves, cattle and swine bled after resting
from 1 to 3 /Group A/ and from 12-15 hours /Group B/
m'
g 4 a/ calves Sk .t b/ cattle
38 o
83 pr
3 s 1
2 £ D)
E o +
~ - - 1 = 31 3
- | _7 - {I 5 - ‘_ -
> L 5 6 ‘ i 2 ) 4

=
'y
-

c/ swine

No bacteria

T
&0 H—]
314: I B I
BN = = =
‘ & 7, 4 i3 S
[] = Group A EJ = Group B
1l = nmuscles 2% Ln. prescapularis 3% liver
L= spleen 5= bile 6.= Ln., mesentericus
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g0
. : 2 : : T . F5
in number higher than lo“/g. As compared to bacteriological finding in amimals of group A number o‘i
a5

teria in animals of group B was reduced for 12,20-98,24. The highest percentage of reduction

shed in Ln. mesente e tissw

amounted 46,67-86,67%, ¥
"/ U

Sulphite reducing clostridia were established in meat and organs of animals /Group A/ to 6o’a43nw

in sw

[}

30,0% of examined samples /Group B/. The highest percentage of positive findings wa
lowest in calves. These bacteria were not found in meat and organs of calves of group B.

E.coli was not established in meat and organs of calves from both groups and cattle of grou?P

=

1i was found only in Ln.prescapularis in cattle of group A in 5,0% samples. These bacteria were 5
shed in swine in both groups. The percentage of positive findings in group A ranged to L4o,07, while
group B to lo,0% /the highest in bile and Ln.mesentericus/. i
Salmonella were not established neither in one sample of meat and organs of cattle, calves and g
0

% 3 - W = . q 1 s < S
Sulphite reducing clostridia and E.coli were found by the other authors too in meat and organ® w%

: - e
ves, cattle and swine at normal slaughter /1,2,5,6,7,8,9,11,12 éc./.Some of the authors establis? p
and cired®

8
;o8

; : i 5 : ratd0
ces of transport and treatment of animals in the deposit of slaughterhouse. Results of investig? 40

e of 12 4

3¢

g 0°
b

in a higher or lower percentage of the examined samples what was conditioned by the way

conditions of our experiments suggest that resting the animals before slaughter in the cours
15 hours considerably reduces the degree of endogenic infection of meat and organs but an absolute
1ity cannet be obtained. With respect to bacteriological findings and transport relations swin€ =
most difficult the transport by camion and most slowly recover from transport stresses while un
calves are most resistive. The highest percentage of positive bacteriological findings in botZ © g1
of animals was established in bile and Ln.mesentericus what was reported in literature /8,1

aindd f

findings are logical consequence of the course of endogenic infection. Bacteria main

me in bile by reason that such a substrate affords available conditions for development.

Conclusion p0’
soAiy

Number of aerobic mesophilic bacteria in meat and organs of calves, catle and swine rested -~
urs before slaughter following the transnort by camion at the distance 3o0-300 km /Group B/ was

for 12,20-98,24% as compared to the animals from the same transport which rested up to 3 hours /
6040
Supphite reducing clostridia were established in meat and organs of animals of Group A to 001

d

. gl
% &

to 30,0% of group B of the investigated samples. The highest percentage of positive findings
swine and the lowest in calves. pil?
wh

F.coli was not established in meat and organs of calves of both groups and cattle of group By 506’
o

in 5,0% cases of group A was found in cattle. These bacteria were established in both groups in by w
Number of positive findings in group A ranged to l4o,0% while in group B to lo,0% /mostly in pite *
mesentericus/. Salmonella were not found neither in one case. be

In conditions of our examinations resting of animals before slaughter in the course of 12 o
significantly reduced degree of infection of meat and organs with bacteria from digestive tract
absolute sterility was not achieved. From that point swine mostly suffer while unfattened calve®

most resistive. g
tand?
Regardless of rest duration liver, bile and mesenteric lymph nodes are most frequently co%

son*
snfect?®

in relatively the highest extent and they are primary focuses in pathogenesis of endogen
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