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Background

The New Zealand meat processing industry is putting greater effort into ensuring that meat is E. coli-free. There have been _t"f'o
reasons for the move towards zero tolerance for this group of bacteria. Firstly, the presence of E. coli in foods of animal orig”
indicates that there is a moderate to high risk that the food has been contaminated at some stage with faeces, non-potable water
diluted faecal matter. Whether the E. coli that are detected could give rise to gastro-intestinal problems in consumers, depends
the type and number of E, coli that are present. Secondly, certain types of E. coli, and in particular E. coli 01 57:H7, have emerged #
serious pathogens in children and convalescent subjects, and it has been decided that one way of ensuring that this pa.rticu]"ir
organism is not likely to be present in a food, is to control or exclude all £, coli, using a zero tolerance policy. Live cattle have be¢

implicated as the main reservoir for foodborne £ coli 0157:H7, and the main sites where they proliferate and survive are the rume®
reticulum and omasum (Brown et al. 1997; Chapman et al. 1997).

are usually loaded onto the truck directly from pasture. Less commonly the cattle may be fasted for up to 4 hours before transpo™
Little is known about the effect that these preslaughter feeding schedules have on gut microflora.

Objectives

This study aimed at comparing transport directly off pasture with either feeding hay for two days before transport, or fasting for %

hours before transport. Comparisons were made in terms of liveweight loss, surface soiling of the skin, gut microflora and diges®
consistency.

Methods

Forty five Angus steers were divided into three preslaughter treatments: hay feeding for 48 hours before transport to the processifé
plant (48h hay), fasting for the last day before transport (Fasted), and allowing to feed on pasture up to the time of transport to e
processing plant (Pasture). Transport lasted 2 hours. The cattle were then held overnight at the processing plant for 16 hours befo
slaughter. They were not fed during this period but had free access to water. Just before slaughter, they were scored for surfa

rings. The innermost ring consisted of coarse fibrous matter (fibre ring). The next ring surrounding the fibre ring consisted of a datk
opaque fluid (sludge ring), and the outermost ring was an almost translucent watery ring (free-water ring).
Results and Discussion
The effect of three of the preslaughter feeding systems on the counts of E coli g' of faeces are shown in Table 1. T
corresponding total counts of E. coli in the entire gastrointestinal tract are shown in the lower half of Table 1. The fasted group b
significantly higher concentrations and total burden of E. coli than the pasture-fed and the 48h hay-fed animals (p<0.001). The to
burden of E. coli in the large intestine and the counts g" of E. coli in the faeces were lowest in the 48h hay treatment. The differenc®
in faecal E. coli counts g between the fasted and the 48h hay fed treatments was substantial: about 10°.

The number of facultative anaerobes g of faeces was higher in the fasted animals in comparison with the pasture and 48h hay'fed

steers. The total burden of facultative anaerobes in the entire alimentary tract was higher in the fasted steers in comparison with th
pasture-fed animals (p<0.05).

In general, the differences between the treatments in faecal E. coli counts were present along the whole length of the gut except ff
the duodenum. Within the rumen, it appeared that moist conditions and a relatively high pH favoured the growth and survival of &

influenced this aspect of digesta consistency throughout the digestive tract: Whereas, this did not apply to runniness. The faste
group had the runniest rumen and caecal contents, whereas the pasture group had the runniest faeces. The prevalence of live aniﬂ“_il
surface soiling in the pasture-fed steers after overnight holding at the processing plant was 24% whereas in the other treatments !
was less than 7% (p<0.05). |
An important implication from the findings in this study is that differences in £ coli counts between animals in the rumen W
probably persist further down the tract. The pattern in the treatment differences in E. coli numbers persisted along the gut after the
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digesta had passed from the rumen and through the duodenum. This could indicate that the entry rate of E. coli from the rumen into
the small intestine was an important factor influencing subsequent E. coli numbers. It implies that manipulating the growth and

val | Survival of E. coli in the rumen before transport could be an effective way of influencing the counts of E. coli in the facces during the
Critical preslaughter period. Several factors could be influencing the numbers of E. coli in the rumen. A low dry matter material with

i) 2near-neutral pH favoured E. coli. Fasting the animals before transport favoured the formation of a high pH-low dry matter rumen
tW0| " environment. In practical terms, the most effective way of manipulating gastro-intestinal counts of E. coli was to feed hay. However,
igll y feeding did not have much effect on rumen contents pH and dry matter, and so it is suspected that some other factors mediated
rof the £, coli-suppressing effect provided by the hay. These could include the presence of inhibitory compounds that may have been
07| Present in the hay, but to a lesser extent in the pasture. Duncan et al. (1998) observed that the coumarins, esculetin, umbelliferone
d#| - and scopoletin, which are normal constituents in some swards, inhibited the growth of E. coli 0157 in vitro. These components were
ul#| Dot monitored in the present study, but the hay that was used did include species such as Anthoxanthum odoratum, Trifolium repens,

e Trifolium pratense, Polygonum aviculare and Taraxacum officinale which normally contain some of those compounds (Murray et

es | al. 1982). Other possible inhibitors of E. coli, that could have been present in hay but not in fresh pasture, include products from

A gi that could have been growing in the hay. An alternative explanation is that the lower counts of E. coli in the hay-fed animals

73?’ | ould have been due to greater competition from other bacteria in the gastro-intestinal tract. The hay-fed animals had more

his Enterococci in their alimentary tracts, and there was a negative relationship between Enferococci and E. coli in the rumen. Some

b | Enterococci are known to inhibit the growth of E. coli, Salmonella, Shigella and Enterobacter species, and have been used in other

1¢f | Species as probiotics because of their beneficial effect on the gut microflora (Franz et al. 1999).

oft | The cattle that were pasture-fed up to the time of trucking had more runny faeces. The faeces from the pasture-fed cattle contained
?higher proportion of the sludge phase, relative to the fibre and free-water phases. In addition, the pasture-fed animals were dirtier,
I 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

2| effect on the composition of gut contents but it has an adverse affect on faeces consistency and stock cleanliness.

s | Conclusions. Pasture-fed cattle were carrying approximately 75 billion aerobic bacteria and 86 billion facultative anaerobes in their

0 8astro-intestinal tracts when they were slaughtered. The number and type of bacteria were strongly influenced by the preslaughter
Seding system. Fasted animals had less acidic and more moist rumen contents, and they had more E. coli, Enterobacter and

p | facultative anaerobes throughout the gut. Cattle fed hay for 48 hours before transport to slaughter had higher numbers of Enterococci

I | and fewer E. coli. The pasture groups had runnier faeces, and were dirtier after overnight holding at the processing plant. It was

1 | Concluded that feeding cattle hay for 48 hours before despatch for slaughter provided several advantages over other preslaughter

¢ | Ieeding systems.
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Table 1. Effect of preslaughter feeding system on bacteria in the faeces and the entire alimentary tract in cattle. No SEDs are given

d | or £ 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 at P < 0.05.
48h Hay Pasture Fasted SED
f Counts (log;q) g of faeces
~ | “erobic plate count 6.109° 6.274° TasEe 0.173
v )L L colj 3.716* 5.002° 6.650° -
/1 Brteropacteriaceae 4.634° 5.163* 6.968"° 0.385
Nterococci 5.001 4.600 4.382 0.348
’ erobes 6.016° 6.410" 7.439° 0.226
| Lotal burden in the alimentary tract, log;o
| ‘\erobic plate count 11.889° 10.875° 10.255° 0.111
| Bl 7.609° 8.779° 10.480° ;
‘l E"’erobacteriaceae 8.142° 9.161° 10.700° 0.288
ﬁ Merococci 9.901 9.383 8.982 0.329
- | Maerobes 11.867* 10.932° 11.189° 0.157
" L\'VCWeight loss before slaughter, g kg™ empty body weight
U ing transport 2° Ly 12° 2
P to slaughter 77 95 102 8
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