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-¿S£luss der Buhezeit vor der Schlachtung auf den bakteriologischen Befund im Fleisch 
"•̂ schlachteten Tiere 
AVDo H. BEGANOVIÖ und ANTE MILANO'VI6 

efa‘rztliche Fakultät der Universität Sarajevo, SFR Jugoslawien
Es wurde der Einfluss der Ruhezeit vor dem Schlachten auf die bakteriologi- 

^°Een Befunde im Fleisch und in den Organen von Kälbern,Rindern und Schweinen untersucht. 
Tiere wurden mit den Lastwagen auf folgende Entfernungen transportiert:Kälber /52-95
I80-300,Rinder /35°-5°o kg/ 3o-5° und Schweine /84— 116 kg/ I50-I80 km.Bakteriologische 
en Fleisch und Organe von 60 Kalbern,ho Rindern und 60 Schweinen untersucht,wobei 5o$ 
Tiere im Zeitraum von 3 Stunden nach dem Ausladen ausgeblutet wurden /Gruppe A/ und
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Übrigen 5o$ nach einer Rast von 12-15 Stunden /Gruppe B/.
 ̂  ̂ Im Bezug auf den bakteriologischen Befund bei den Tieren der Gruppe A /o,4-xlo2-8,4-x 
^8/, ist die Anzahl der Bakterien bei den Tieren der Gruppe B /o,lxlo2-4-,7xlo2/g/ um 

98,24# verringert.
Sulfitreduzierende Klostridien wurden im Fleisch und den Organen der Tiere der A-

l2>2o
(*£■
®teuPpe bis 60,0% und der B-Gruppe bis 3°,o$ der untersuchten Proben festgestellt.Der grÖB- 

Erozentsatz positiver Befunde findet sich bei den Schweinen und der geringste bei den
^Ib,
8e;
’hid

ern. In den Proben von der Kälber aus der B-Gruppe wurden diese Bakterien nicht fest-
stellt. E.coli wurden nicht gefunden im Fleisch u. Organen der Kälber der A-und B-Gruppe
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üer Rinder der B—Gruppe. Bei den Rindern der A-Gruppe wurde E.coli nur in Ln.prescapu- 
s i*1 5,o$ der Proben gefunden. Bei den Schweinen wurden diese Bakterien in beiden Gru- 
festgestellt. Der Prozentsatz der positiven Befunde in der A-Gruppe bewegte sich bis

^0% und ¿er B-Gruppe bis zu lo$ /am meisten im Magen und Ln.mesentericus/. Die Ergeb-bi J-KS/V / um UIOXÖ WViU J-Ul UOgöU IAXXVA UU«1UCÖCUOC1XOUÖ/ • i/XC LIgjCU'
ftif m.̂ -er Untersuchungen zeigen, dass eine Ruhepause bis 15 Stunden nicht genügend ist liere welche auf weitere Entfernungen mit Lastwagen transportiert wurden, um die

“fstandskräfte des Organismus wieder herzustellen 
Rechtesten die Schweine und am leichtesten die Kälber.

Solcher Transport ertragen am

I^~jTiect of Rest Duration in Animals before Slaughter on Bacteriological Findings 
and Organs

„ D° H. BEGANOVlfi and ANTE MILANOVlfi»£4. *efinary Faculty University of Sarajevo, SFR Yugoslavia
The effect of duration of rest before slaughter on bacteriological findings in meat 

, °rgans of calves and cattle and swine was investigated. The animals were transportedf*camion at a distance: calves /52-95 kg/ I80-300, cattle /35o-5oo kg/ 3o-5o and swine
' -1r^  ■‘•16 kg/ 150-I80 km. Meat and organs of 60 calves, 4-o cattle and 60 swine were bacte-
j  logically examined, out of which 5°$ bled in the course of 3 hours following discharge 

°UP A/ and the other 5o$ following the rest of 12 to 15 hours /group B /.
As compared with bacteriological finding in animals of group A / o,4-xlo2 to 8,4-xlo^/g/
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6l> of bacteria was reduced for 12,2o to 98,24$ in animals of group B / o,lx lo^ to
°2/g/.

t Sulfite reducing Clostridia were found in meat and organs of animals of group A up 
5°»o%, group B up to 3o,o$ of investigated samples. The highest percentage of positive
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m  cattle of group A in Ln. prescapularis in 
*e established in both groups. The percentage of positive findings in group A ranged 

4-o,o$, whereas in group B up to lo,o$ / mostly in bile and Ln. mesentericus /.
abi:

nBs was in swine and the lowest in calves. In the samples of meat and organs of aal- 
group B these bacteria were not found. E. coli were not established in meat and 

s of calves of both groups /group A,B / and of cattle of group B. E. coli was found
5,o$ samples. In swine these bacteria

Cah be derived from these findings that rest up to 15 hours was not sufficient for 
n*8ls transported by camion at longer distances from the point of restitution of defence
"hanism of organism. Swine suffered mostly the transportation while the unfattened 

9 I’Ve os suffered most easily.
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L ’influence de la durée du repos du bétail avant l’abattage de boucherie sur les 
prélèvements bactériologiques de la viande et des organes 
AVDO H. BEGANOVIÔ et ANTE MILANOVIÔ
Faculté vétérinsire de l’Université de Sarajevo - RSF de Yougoslavie f

Les examens ont eu pour l ’objet l’influence de ls durée du repos avant l’abattage 
boucherie sur les prélèvements bactériologiques de la viande et des organes des vesuXi 
eufs et porcs. Le transport a été effectué en camions â des relations: veaux /52-95 ■„
18o-3oo, boeufs /35o-5oo kg/ 3o-5o et porcs /84-116 kg/ 15o-18o km. L ’examen bactéri0  ̂
que a été effectué sur la viande et les organes de 60 veaux,4o boeufs et 60 porcs, ét® 
entendu que 5o# de bétail a saigné en période inférieure à 3 heures après le decharSe®e 
/groupe A/, et deuxième 5o# après le repos de 12-15 heures /groupe B/. g0'

Le nombre de bactéries du bétail du groupe B /o,4xlo^-8,4xlo^/g/ est réduit de 1 ’ 
98,24$ par rapport aux prélèvements bactériologiques du bétail du groupe A /o,lxlo - ’
io2/g/. oties *Le sulfure de la clostridie diminuate a été constaté dans la viande et les org01
bétail du groupe A- jusqu’à 60,0#, et celui du groupe B jusqu’à 3o,o# des echantiH0llS
examinés. Le plus grand pourcentage des prélèvements positifs a été découvert chez leS
porcs, et le plus petit chez les veaux. Dsns les échantillons de la viande et des 0rg®°e

nnu®

c®I c>
des veaux du groupe B ces bactéries n ’ont pas été reconnues. E.coli n ’est pas reco 
dans la viande et les organes des veaux des groupes A et B et des boeufs du proupe B« 
les boeufs du groupe A la E. coli n ’a été découverte que dans le Ln. prescapularis et 
dans 5,o# d ’échantillons. Chez les porcs, ces bactéries ont été reconnues dans les d@U  ̂
groupes. Le pourcentage des prélèvements positifs du groupe A variait jusqu’à 4o,o$i ,
celui du groupe B jusqu’à lo,o# /la plupart dans le fiel et le Ln. mesentericus 
sultats des prélèvements démontrent que le repos inférieur a 15 heures n ’est pas 
pour le bétail transporté en camions a des relations prolongées tenant compte de 1® 
tution des forces protectrices de l ’organisme. Ce sont les porcs qui supportent Ie 
difficilement le transport, les veaux non engraissés le supportent le plus facileme

Bmaanae jt-gHTeJiBHOcTH OTjiHxa xhbothhx nepem yCoeM na 6aKTepaomoraHecKHH aHama3 b 
Mace h opraHax
AB£0 X.EErAHQBOT H AHT3 MEflAHOBiW
BeTepaHapHH0 $aKymbTeT ynaBepcaTeTa b CapaeBO, C4>P H ’ocmaBua.

HccJieflOBaHO BmaaHae flmaTembHOcTa OT^nxa nepe,n yCoeM Ha CaKTepaomorauecKae aHam8®1̂  
b Mace h opraHax TemaT, KpynHoro poraToro cKOTa h cBHHeñ.TpaHcnoprapoBaHae x hb ot hH2 
mecTBaaaocb Ha rpyaOBOü MamaHe Ha paccTOHHHe: TemaT /52-95 Kr/ 180-300 k m , KpynHoro P 

raToro ckotb /350-500 Kr/ 30-50 km h CBHHeü /84-I16 Kr/ 150-180 k m . B CaRTepaornora8®0̂  
kom OTHomeHHH HccaeflOBaHH Maco a opranu 60 Temar, 40 romoB KpynHoro poraToro cxOTa 2 
CBHHeM,npaneM 50# x hb o t h h x yCaTH b TeneHae 3-x nacOB nocme Burpy3KH /A-rpynna/, 8 
mbHue 50# nocme ornuxa b TeueHne 12-15 nacoB /E-rpynna/. ^

B cpaBHeHHH c OaKTepHomorHHecKHM aHamaaoM s hb ot h hx A-rpynnu /o,4xI02-8,4xIo?/ / 
bothhx E-rpynnH /o, IxI02-4, yxlO'Vr/KOmatiecTBO CaKTepaa conpameHO sa 12,20 - 98,24 B **CymbijaT pe^yuHpyKHîHe icm0cTpanaa o6HapyaceHH b Mace h opraHax xhbothhx A-rpynn«

3f t
maaecTBe 60%, a E-rpynnH 30% aHamaaapyeMHX obpaaqOB. CaMHii Combinoü npoijeHT nomoxn1 
h hx aHama30B y cBHHeü, a MeHbmaü y TemaT.B npoGax Maca h opraHOB Temar aa E-rpynnH 
CaKTepaa He oCHapyxeHH. E.coli He oCnapyxeHa b Mace a opraHax Temar A a E - rpynn 2 ,
nHHX poraTux x h b ot h hx a3 A-rpynna.E^oli oCHapyxeHa Tombao b Lnmprescapularis 5# y  

pOB.y cBaHea a m  CaKTepaa oCHapyxeHH b oCeax rpynnax.llpopeHT nomoacaTembHHX aHamaa06
T f l Jl®"rpynne Haxonamca b rpaHmjax 40,0%, a b E-rpynne r o  Io ,o% /Combine Bcero b aemaa 

entericus /.PeaymbTaTH acnuraHaa noKaaaBaioT, hto ot^hx b TeneHae 15 nacOB neflOcTaTO 
ishbothhx, TpaHcnopTapyeMHx rpyxOBOü MamaHOü Ha CombmeM paccToaHaa b OTHomeHaa pecT2 •>

a gC®*b anaa 3arnaTHHx cnocoCHOcTeii opraHaaMa.TpaHcnopTapOBaHae rpyaoBOñ MamaHOíí Taxemee 
nepeHOcaT cBHHba a m e m e  Bcero sto nepeHOcaT aeoTKOpMmeHHHe remaTa.
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^ -Effect of Rest Duration in Animals before Slaughter on Bacteriological Findings in Meat and Organs
Wû° H.BEGANOVIC and ANTE KILANOVIC 
V«y ,terinary Faculty University of Sarajevo, SFH Yugoslavia

introduction

Physical and physological condition of animals besides the other.immediately before slaughter refle- 
0ts! on bacteriological findings in meat and organs. For this reason regime of resting and nutrition of 
ĥiinals in deposits of slaughterhouses should be especially considered. Duration of resting is conditio- 
b  by transport relations and circumstances in which the animals were transported and with signs of phy- 
e3-Oal fatigue an(i disorders in physiological and neurohumoral function of organism, respectively, infuen- 

by physical and psychological stress factors /3,^-,13,l6/. It is possible that one day rest after 
bfl transport is sufficient length to restitute glycogen in muscles, as well as defence mechanism to 
sUbd 
bl,

be microbes which, due to decreased resistance during transport, burst from intestine content into 
and lymph.

^&rious species of bacteria, including salmonella /5 j6,7 ,8,9,11*12,15fl?/ were establiched in meat 
4,14 organs of clinically healthy animals bled under circumstances of routine slaughter. Thus, it was

for example, /1 5 ,17/ that salmonella were found in lymph nodes in swine at normal slaughter in 1- 
m °bses, whereas Cl.perfringens in l,5-^2,7;^ samples of swine, cattle, calves, sheep and lambs /2,9>lli 
etc./. Bacteria.were established in the highest number of cases in mesenteric lymph nodes /8,11/. Hen- 
’•bey are considered active reservoirs of microorganisms on the way from intestine content to organs 

^  meat. The same species of bacteria were found in more organs of the same animal, and in one and the 
40le organ more species of bacteria were found indicating to endogenic infections /5,6,7,9(11/.

K  , e results of investigations on the effect of rest duration in animals before slaughter on bacterio-glCai . _ # #
tj, ladings xn meat and organs are reported in this paper as a contribution to the understanding of
6 Problem.
-^¿criais and Methods
Sixty calves, 4o cattle and 6o swine were involved in examination. The animals were transported by

All
4c,
V
t,

°n to the slaughterhouse at the distances as follows:calves /weight 52-95 kg/, l8o-3oo km; cattle 
e4ght 35o-5oo kg/ 3o-5o kmj and swine /weight 8*1—116 kg/ 15o-l8o km. Out of the total number of animals 
°°rding to sorts 5o% bled in the period of 3 hours after discharge /Group A/ and 5°% /Group B/ af-
rest from 12-15 hours.During rest the animals were not fed in deposit of the slaughterhouse and wa- 
refused as late as 2 hours before slaughter. After stunning /cattle with Shermoer’s pistol, swine 
®lectric shock and calves with butchering tool/ the animals were bled in hanging position and car-

Sf

=4;
SSe® prepared in an usual technological procedure /1 3 ,l6/.
Th,

n pyi
Sic

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

i lcal analysis passed no more than 6o minutes. The samples were wxamined by the method of qualitative
biological analysis and counting method of bacteria/gram /lo,lV- Media for multiplying /selenite 
+.s etrathionate broth/ were used for isolation of Salmonrlla and from selective and differential stiff 

t /Brilliant green, Wilson Blair and Salmonella-Schigella agar/. For counting aerobic mesophillic^ t
4% bia was used tryptone glucose yeast extract agar, for sulphiter reducing Clostridia sulphite trypto-

^ b st extract iron citrate and for Escherichia coli Violet Red Bile Agar and Endo Agar /at 37 and

4tj .̂ /. Inoculation and incubation of media, morphological, cultural and biochemical identification
berpretation of results were carried out in a usual way.

and Discussions - ■ " .......- '
*6sUlts of bacteriological analyses are shown in the tables 1-3 and graph 1 -a, b fluid c.

6 ®ean value of aerobic mesophilic bacteria in meat and organs of animals /Group A/ amounted from
-8,Z).xlô /g. These bacteria were found in bile of cattle and in Ln.mesentericUB. of cattle and

b o a^ ^  ,_____ _2 „..,.2,
6 ■'•h number higher than lo^/g. The mean value of aerobic mesophilic bacteria in the animals /Group
°nted from o,lxlo -*+,7xlo /g. These bacteria were found only in bile and Ln. mesentericus of cattle
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Table 1.- 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 l8o-3oo km; cattle 3o-5o km* swine 15o-l8o km

species, groups and 
number of bacteria/g calves cattle

g r 0 u p s
A B A B A B

1 2 1 2 1 2 1 2 1 2 1 2

n u m b e r 0 f a n L m a 1 5
30 3o 3o 3o 2o 2o 2o 2o 3o 3o 3o 3o

aerobic mesophilic <lo. 4 4 6 4 8 6 13 lo 3 6 6 17
bacteria lo - lo. 14 18 14 18 11 12 7 9 18 21 22 9

>lo1 2 12 8 lo 8 1 2 - 1 9 3 2 4
mean value 1?8 371 46 5o H 'oJ O 37oo 2o 4lo 92 12o 31 53

sulphite <lo 24 22 3o 3o 16 19 19 19 15 27 25 27
reducing >lo 6 8 - - 4 1 1 1 15 3 5 3
Clostridia % pos. OOOJ 26,7 0,0 0 , 0 2o,0 5,o 5,o 5,o UI O 0 lo,o 16 ,7 lo,o

<lo 3o 3o 3° 3o 2o 2o 2o 2o 27 1 9 28 27
E.coli >lo - - - - - - - - 3 12 2 3

% pos. 0,0 0,0 0,0 0,0 0,0 0 , 0 0 , 0 0 , 0 lo,o 4o,o 6,7 lo,o

1 = liver
2 = bile

Table 2.- Number of bacteria/g in lymph nodes of calves, cattle and sviine bled after resting 
from 1 to 3 /Group A/ and from 12-15 hours /Group B/ Transport by camion at the 
distance: calves l8o-3oo kmj cattle 3o-5o km-, swine 15°-l8o km

species, groups calves cattle swine

bacteria/g S r O u P s
A B A B i1 B

1 2 1 2 1 2 1 2 1 2 1 2

n u m b e r 0 f a n i m a 1 s
3o 3o 3o 3o 2o 2o 2o 2o 3o 3o 3o 3o

aerobic <  lo. 2 6 6 8 12 12 13 16 3 7 8
mesophilic H 0 1 H O 0 

r 12 16 2o 12 6 7 6 4 18 14 19 18
bacteria > lo 16 8 4 lo 2 1 1 - 9 6 4 4

mean value 380 68 45 27 8 OO• 22o 4?o 3o 5 .loo 12o 9° 58

sulphite <lo 28 3o 3o 3o 15 19 18 2o 18 18 25 2»
reducing >lo 2 - - - 5 1 2 - 12 12 5 2
Clostridia % pos. 6,7 0,0 0,0 0,0 25,o 5,o lo,o 0,0 4o ,0 4o,o 16,7 6,7

<  lo 3o 30 30 30 2o 19 2o 2o l8 2? 2? 29
E.coli 2:10 - 1 - - 12 3 3 !

% pos, 0 , 0  0 , 0 0 , 0 0 , 0  0 , 0 5 , 0  0 , 0 0 , 0 4o,o lo,o lo,o 3,3

1 = Ln. mesentericus
2 = Ln, prescapularis
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3»- Number of bacteria/g in muscle tissue of forearm and spleen of 
swine bled after resting from 1 to 3 /Sroup A / and from 12-15 
Transport by camion at the distance: calves 10o-3oo kmj cattle 
15o-l8o km

calves, cattle and 
hours /Groups B/ 
3o-5o kmj swine

les> Groups 
v number ofD»ct(ria/g

calves cattle
g r o u p s

B A B
1 2 1 2 1 2 1 2 1 2 1 2

n u m b e r 0 f a n i m a 1 S
3o 3o 3o 3o 2o 2o 2o 2o 30 30 3o 3o

C l o 2 6 k 14 6 12 12 13 14 6 6 9 11
u s°Philic lo - loí 12 18 12 2o 7 6 7 5 18 18 18 14
cteria ilo2 12 8 4 4 1 2 - 1 6 6 3 5

mean value 180 72 96 43 9o 32o 12 36 loo 41 *f8 38

gw-ite <lo 28 3o 3o 3o 2o 15 2o 19 12 12 21 24
r ucins >lo 2 _ - 5 - 1 18 18 9 6
^ ridia % pos. 6,7 0,0 0,0 0,0 0,0 25,o* 0,0 5,o 60,0 60,0 3o,o 2o,o

E < 1 o 3o 3o 3o 3o 2o 2o 2o 2o 27 27 29 29
* noli £lo _ _ _ _ - - - - 3 3 1 1

% pos# 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 lo,o lo,0 3,3 3,3

1 = muscles
2 = spleen

Graph 1.- 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 3/

D= Group A jp| = Group B

1 = muscles 2« Ln. prescapularis 3s liver
4= spleen 5 = bile 6.= Ln, mesentericus
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2 ofin number higher than lo /g. As compared to bacteriological finding in animals of group A number

est3 

is»e
teria in animals of group B was reduced for 12,2o-98,24%. The highest percentage of reduction was 
shed in Ln. mesentericus 88,16-98,24% and the lowest in bile 12,2o-8S,75%. Reduction in muscle tlS‘
amounted 46,67-86,6?%.

Sulphite reducing Clostridia were established in meat and organs of animals /Group A/ to 6o,°/1’ 
3o,o% of examined samples /Group B/. The highest percentage of positive findings was in swine whi 
lowest in calves. These bacteria were not found in meat and organs of calves of group B.

8«

cL a»1r/n **

E.coli was not established in meat and organs of calves from both groups and cattle of group - .y

li was found only in Ln.prescapularis in cattle of group A in 5»o% samples. These bacteria were - 
shed in swine in both groups. The percentage of positive findings in group A ranged to 4o,o%,
group B to lo,o% /the highest in bile and Ln.mesentericus/.

Salmonella were not established neither in one sample of meat and organs of cattle, calves
Aa»d * J

Sulphite reducing Clostridia and E.coli were found by the other authors too in meat and organS
ves, cattle and swine at normal slaughter /1,2,5,6,7,8,9»11>12 etc./.Some of the authors establishU0St^ '
in a higher or lower percentage of the examined samples what was conditioned by the way and cifc }>

•ces of transport and treatment of animals in the deposit of slaughterhouse. Results of investis3 ^ 
conditions of our experiments suggest that resting the animals before slaughter in the course 0

ret15 hours considerably reduces the degree of endogenic infection of meat and organs but an absol
• plity cannet be obtained, With respect to bacteriological findings and transport relations swis® 

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 both ^e5*
of animals was established in bile and Ln.mesentericus what was reported in literature /8,11 
findings are logical consequence of the course of endogenic infection. 3acteria maintained f°r a 
me in bile by reason that such a substrate affords available conditions for development.

Conclusion .15
Number of aerobic mesophilic bacteria in meat and organs of calves, catle and swine restea cgi

te 0uP '
sted l 2

urs before slaughter following the transport by camion at the distance 3o-3oo km /Group B/ waS u 
for 12,20-98,24% as compared to the animals from the same transport which rested up to 3 hours / ^

/■q Or
Supphite reducing Clostridia v/ere established in meat and organs of animals of Group A to o * ^  

to 3o,o% of group B of the investigated samples. The highest percentage of positive findings '*'a®
swine and the lowest in calves. «V-iJe

E.coli was not established in meat and organs of calves of both groups and cattle of group - •. n gW**'
in 5,o% cases of group A was found in cattle. These bacteria were established in both groups 1 , 8i>', . 1 ^
Number of positive findings in group A ranged to 4o,o% while in group B to lo,o% /mostly in

A
mesentericus/. Salmonella were not found neither in one case. j $)v

In conditions of our examinations resting of animals before slaughter in the course of 12 t0 t sfi

significantly reduced degree of infection of meat and organs with bacteria from digestive trac
1 ve® 8absolute sterility was not achieved. From that point swine mostly suffer while unfattened car

most resistive.
Regardless of rest duration liver, bile and mesenteric lymph nodes are most frequently c°n 
relatively the highest extent and they are primary focuses in pathogenesis of endogen inle°

n®1ta®3-1 

ti°n*
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