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Background

The New Zealand meat processing industry is putting greater effort into ensuring that meat is E coli-iree There have been W»

S e / l ^ r e 0' l  a Z ^ r a Z Z  T J «  FirStly’ ^  P ^ n c e
diluted faecal matter Whether t h e /  f / i r t ,  ^  ̂  food has J^en contaminated at some stage with faeces, non-potable water 0'
t £ N m e S  n X o  \  T  C° Uld glVe rise t0 ^ « - in te s t in a l  problems in consumers, depends o>
e r io T n T tilT  \  pref nt' SeCOndly> Certain tyPes o fE  coli> in particular E. coli 0157:H7 haw  emerged »5

o m m T sm iin frr t ?  t k conyalescent E je c ts ,  and it has been decided that one way of ensuring that this p a r tia l
“ g" S n° ' i,kdy t0 be preST  “  3 food’ is t0 control or exclude all E. coli, using a zero tolerance policy. LivTcatUe have beê

reticulum / d  o m Z  ( B r o ^ e t d .  ^  ***** ^  Proliferate 33(1 su™ ve are the ru n *

F o r l ^ T 1 K  i f  V * ™  at ^ time 0f Slaughter can be bigWy variable (Davidson and Taylor 197» f  
s i z L w ^ r  some cattle there is less than 102 counts g 1 faeces whereas others have more than 107 g ‘ One reason for this
couM ead to more'f c o l f f h V * ° f ^ , f 33*“ 8 bef° re slaU8hter encourages the growth of E. c o l  in the rumen and H*
r ^ S T o S e d  1 ErWen 1998)- In NeW Zealand’ When cattle 316 * * * * * *  for slaughter, the)

for up to 4 hours bef° re — *

W s Sb e fo r? ttlds ^ Crt0mr ^ n8 ^ PaStme ^  either feeding ^  for two day* before transport, or fasting for 2*
consistency Comparisons were made m terms of liveweight loss, surface soiling o f the skin, gut iTcroflora and dig*1»

Methods

p t o  S S t T f a S  i t  2 ™ '1,resl“ 8 '1'“  T  for 48 hourc before a ^ p o n ,o the process»
plant (48h hay) fasting for idle last day before transport (Fasted , and allowing to feed on pasture up to the time of transport to d*

P“ g £  w ■ J 7 F *  lT d 2 h0UrS- 1116 Cattle Were * “  held overnight / th e  proce^ L g ^ f / l T E i V
n0ti Cd dunng lhlS pen0d but h3d free access to water. Just before slaughter they were scored f / s u r f ^  

nine 1 W1 esh fa?.ces' rhe al,mentary  tract with its contents were collected at evisceration. The rumen with reticulum omasu^ 
plus abomasum, small intestine caecum and large intestine were tied off to ensure that there was no m Tta I
loss o f d,geSta Digesta samples were taken from the rumen, duodenum, distal ileum, caecum, L T d S lo L f r o m  e £ h s S

o p £ u e M d S Z e a S  “ T . f  f,bro“  ma" ' r <fib"  ” 8) The POM ring sunounding the fibre ring consisted o f a da*
2 K 2  n i - — " - 8)- Ol,“ ” 0S, nn8 ”  a ,n o a  « ' T  ring (fiee-water ring,.

The effect o f three of the preslaughter feeding systems on the counts of E  coli g '  of faeces are shown in Table 1 TV 
corresponding total counts o f E. coli in the entire gastrointestinal tract are shown in the lower half o f Table 1 The fasted erouo 
hi8 , 1CT i y hlf her concentrations and total burden of E. coli than the pasture-fed and the 48h hay-fed animals (n<0 001) 8Theto*»1 
burden of E. coli m the large mtestine and the counts g 1 of E. coli in the faeces were lowest in th J £ l e M  ^ e  d S e ^  
m faeca! E. cob c M  g between the fasted and the 48h hay fed treatments was substantial: abaLt103

steers T h e to ^  t i r d S  o f / " n ™  & ° f  ff CCS T  h‘gher “  the fasted 3111111318 111 comparison with the pasture and 48h hay-**1
^  Cntire toCt WaS 111 ^ e d  steersPin comparison

the ^  ? / u renf S hetWeen ^ tre3tments in f3ecal K  C°H counts were present along the whole length o f the gut except ^
t l  Z  c Z ? s  o T ^ o i n l  IhTm m 11 ^  moistC°1nditions 311(1 3 lelatively high pH favoured the growth m d survival of £

, as counts o f E coli in the rumen digesta were negatively correlated with rumen digesta dry matter percent (r = 0 75 n<0 OOD’
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d>gesta had passed from the rumen and through the duodenum. This could indicate that the entry rate o f E. coli from the rumen into 
®e smaI1 intestine was an important factor influencing subsequent K  coli numbers. It implies that manipulating the growth and 
survival of E. coli in the rumen before transport could be an effective way of influencing the counts of E. coli in the faeces during the 
critical preslaughter period. Several factors could be influencing the numbers of E. coli in the rumen. A low dry matter material with 
a near-neutral pH favoured E. coli. Fasting the animals before transport favoured the formation of a high pH-low dry matter rumen 
environment. In practical terms, the most effective way of manipulating gastro-intestinal counts of E. coli was to feed hay. However, 
ay feeding did not have much effect on rumen contents pH and dry matter, and so it is suspected that some other factors mediated 

toe E. co//-suppressing effect provided by the hay. These could include the presence of inhibitory compounds that may have been 
Present in the hay, but to a lesser extent in the pasture. Duncan et al. (1998) observed that the coumarins, esculetin, umbelliferone 
and scopoletin, which are normal constituents in some swards, inhibited the growth of£ . coli 0157 in vitro. These components were 
not monitored in the present study, but the hay that was used did include species such as Anthoxanthum odoratum, Trifolium repens, 
rifolium pratense, Polygonum crviculare and Taraxacum officinale which normally contain some o f those compounds (Murray et 
• 1982). Other possible inhibitors of E. coli, that could have been present in hay but not in fresh pasture, include products from 

n«igi that could have been growing in the hay. An alternative explanation is that the lower counts of E. coli in the hay-fed animals 
aould have been due to greater competition from other bacteria in the gastro-intestinal tract. The hay-fed animals had more 
nterococci in their alimentary tracts, and there was a negative relationship between Enterococci and E. coli in the rumen. Some 
nterococci are known to inhibit the growth of E. coli, Salmonella, Shigella and Enterobacter species, and have been used in other 

sPecies as probiotics because of their beneficial effect on the gut microflora (Franz et al. 1999).
The cattle that were pasture-fed up to the time of trucking had more runny faeces. The faeces from the pasture-fed cattle contained 

a higher proportion of the sludge phase, relative to the fibre and free-water phases. In addition, the pasture-fed animals were dirtier, 
’n terms of fresh faecal soiling on the hide. In summary, feeding pasture on the farm up to the time of transport has only a small 
effect on the composition of gut contents but it has an adverse affect on faeces consistency and stock cleanliness.
Conclusions. Pasture-fed cattle were carrying approximately 75 billion aerobic bacteria and 86 billion facultative anaerobes in their 
gastro-intestinal tracts when they were slaughtered. The number and type o f bacteria were strongly influenced by the preslaughter 
eeding system. Fasted animals had less acidic and more moist rumen contents, and they had more E. coli, Enterobacter and 
acultative anaerobes throughout the gut. Cattle fed hay for 48 hours before transport to slaughter had higher numbers of Enterococci 

d fewer E. coli. The pasture groups had runnier faeces, and were dirtier after overnight holding at the processing plant. It was 
Concluded that feeding cattle hay for 48 hours before despatch for slaughter provided several advantages over other preslaughter 
Reding systems.
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]fable 1. Effect o f preslaughter feeding system on bacteria in the faeces and the entire alimentary tract in cattle. No SEDs are given 
coli numbers as non-parametric Kruskal Wallis one-way ANOVA on ranks was used for analysis due to unequal variance of 

treatments. Means in a row without a common superscript letter were significantly different a tP <  0.05.

^ nts flozjrfi e ‘ o f  faeces 
V^robic plate count

48h Hay

coli
6.109“
3.716“
4.634*
5.001
6.016"

Jfterobacteriaceae 
ftterococci
^aerobes U.U1U
'-Slg / burden in the alimentary tract, loein 
^erobic plate count 11.889 *
;• coli 7.609*
^erobacteriaceae 8.142*

ftterococci 9.901
; naerobes 11.867*

\ 4

Pasture

6.274*
5.002b
5.163*
4.600
6.410*

10.875”
8.779“
9.161*
9.383
10.932”

Mgyyeisht loss before slaughter, g k e l empty body weight 
!‘jUring transport 22 * 23 *

P to slaughter 77 95

Fasted

7.358” 
6.650c 
6.968” 
4.382 
7.439”

10.255”
10.480”
10.700”
8.982
11.189”

SED

0.173

0.385
0.348
0.226

0.111

0.288
0.329
0.157
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