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Background 

The use of grains for ethanol production results in a co-product called distiller’s grains (DG), which 
are used as livestock feed. The process of conversion of cereal grain starch into ethanol by yeast 
fermentation, called “dry milling,” results in a “spent” fraction after distillation to remove ethanol and 
centrifugation to remove liquid fraction. The spent fraction, called wet distiller’s grains (WDG; approx. 
30% dry matter {DM}) can be dehydrated to produce dried distiller’s grains (DDG; approx. 90% DM), 
which are both used as livestock feed. The liquid (“stillage”) may be concentrated by evaporation to 
produce “condensed distiller’s solubles” (CDS), which is also used as livestock feed supplement. The 
CDS usually is blended with WDG or DDG to produce co-products with solubles (WDGS or DDGS). 
These co-products are good sources of digestible fiber, available protein, and lipid, and therefore, are 
excellent dietary supplements for both dairy and beef cattle (Ham et al., 1994; Spiehs et al., 2002). 
Because use of distiller’s grains (DG) will continue to increase in cattle production, it is important to 
understand the role these feed ingredients play in the fecal shedding of E. coli O157 and other food-
borne pathogens. 

The stated objectives for this work were to determine the effects of supplementing dried distiller’s 
grains with solubles (DDGS) on fecal shedding of E. coli O157 and Salmonella in cattle fed steam-
flaked corn (SFC) grain diets. Also, we included supplementation of dry-rolled corn (DRC) to 
determine whether corn grain, processed to increase availability of starch in the hindgut, has any 
effects on fecal shedding of E. coli O157 and Salmonella in relation to DDGS supplementation. 

Methodology 

Approximately 700 yearling cattle averaging 350 to 450 Kg body weight were blocked by weight and 
randomly allotted to one of the following four diets:   

1. Steam-flaked corn diet (SFC)   
2. Steam-flaked corn diet with 25% dried distiller’s grains with solubles (SFC+DDGS)   
3. Steam-flaked corn diet with 25% dry-rolled corn (SFC+DRC)  
4. Steam-flaked corn diet with 25% dry-rolled corn and 25% DDG (SFC+DDGS+DRC)  

 
Cattle were distributed into 28 feedlot pens and each treatment was replicated in seven pens.  Each 
dietary treatment was randomly assigned once in four adjacent pens. Pens provided 180 ft2 of pen 
surface area per animal, and were equipped with fence-line feed bunks that provided 12-14 linear 
inches of bunk space per animal. All cattle were fed a series of step-up diets during the first 15-20 
days after arrival in the feedlot (May, 2007). The final finishing diets were fed for the remaining 150 
days of the finishing period (through October, 2007). The ingredient compositions of final 
treatment diets are shown in Table 1. Approximately half of the pens of cattle (12 of 28 
pens) were sent to slaughter after the week 16 collections, while all other pens and 
sampling collections remained as before through week 19 collections.   
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Fecal sample schedule and collection.  Pen-floor fecal samples were collected once before the first 
step-up diet was initiated and then repeatedly when all cattle were on the final receiving diet. After 
cattle began final finishing diets, pen floor fecal samples were collected once every two weeks for six 
collection times. After the sixth collection, fecal sample collection was done weekly to determine the 
shedding of E. coli O157. The decision to deviate from the protocol with regard to sampling schedule 
was made to have more data available for E. coli O157 because prevalence was low in this study for 
the first 6 weeks. Determination of fecal shedding of Salmonella continued as before with samples 
collected once in two weeks. Freshly voided fecal pats were identified and approximately 150 g of 
fecal material was collected with care to avoid contamination. Fecal samples were placed into pre-
labeled whirl pack bags. Ten samples per pen were collected at each sampling time. Fecal samples 
were placed in a cooler and transported to the laboratory where they were refrigerated (4°C) 
overnight prior to processing.   
 
Table 1. Finishing diet composition of treatment diets containing steam-flaked corn (SFC) with or without dried 
corn distiller’s grains with solubles (DDGS) and dry-rolled corn 
(DRC)1 Ingredient SFC diet SFC diet with DDGS SFC diet with DRC SFC diet with DDGS 

and DRC 
 % Dry matter 

SFC 82.1 58.2 56.8 33.1 
DDGS - 25.4 - 25.3 
DRC - - 25.5 25.3 
Alfalfa hay 5.9 5.9 5.9 5.8 
Corn steep liquor 6.5 6.4 6.4 6.4 
Supplement1 5.5 4.2 5.5 4.1 
 
Findings 

In the first baseline samples (before the first step-up diet was fed), there were no differences in the 
prevalence of either E. coli O157 or Salmonella (P > 0.05) from pens of cattle in the four treatment 
groups. The mean prevalence of E. coli O157 and Salmonella in fecal samples collected prior to 
initiating dietary treatments were 15.7% (44 of 280 samples) and 28.6% (80 of 280 samples), 
respectively. 
 
Fecal prevalence of E. coli O157.  The overall prevalence of E. coli O157 in pen floor fecal samples 
throughout the study (once cattle were on the final diets), regardless of the dietary treatment, was 
5.1% (183 of 3,560 samples). Although prevalence of E. coli O157 in pen floor fecal samples was 
numerically higher on some sampling weeks in cattle fed DDGS, there was no significant effect of 
DDGS (P = 0.2). Also, there was no effect of supplemental DRC (P =0.7) or sampling week (P = 0.3) 
or interaction between DDGS and DRC (P = 0.4) on E. coli O157 prevalence (see Table 2 in 
Appendix). Figure 4 shows the cumulative fecal prevalence of E. coli O157 and corresponding 95% 
confidence intervals (CI) for each of the four treatment groups. 
 
For clarity, we have chosen to present weekly prevalence of the four dietary groups in two figures. 
Figure 5 shows the mean prevalence estimates for SFC with or without 25% DDGS and Figure 6 
shows the mean prevalence estimates for SFC + DRC with or without 25% DDGS. The figures were 
broken down by inclusion of DRC only to more clearly illustrate the data directly representing 
potential DGGS effects. As shown in the two figures, there was considerable variation in 
prevalence of E. coli O157 from week to week in all sampling groups. 
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In the present study, feeding DRC at 25% of the diet had no effect on prevalence of E. coli O157, 
alone (P > 0.5) or in combination with DDGS (P > 0.4). It is documented that dry-rolled grains have 
lower ruminal degradation of starch compared to steam-flaked grains, thus presenting more starch 
to the hindgut (Huntington, 1997). Because barley is more digestible than corn in the rumen, corn 
diets would present more starch to the hindgut and increase organic acid production, thus reducing 
pH and potentially reducing survivability of E. coli O157.  
 
Fecal prevalence of Salmonella.  In this study, the overall prevalence of Salmonella in pen floor fecal 
samples, regardless of the dietary treatments, was 23.7% (606 of 2,557 total samples). Salmonella 
prevalence was not different (P≥ 0.3) in fecal samples from cattle supplemented with DDGS, DRC, or 
the combination of both (see Table 2 in appendix for all p-values). Sampling week impacted 
Salmonella prevalence (P < 0.01). Figure 7 shows the overall cumulative fecal prevalence of 
Salmonella spp., and corresponding 95% CI in the four treatment groups. Prevalence ranged from    
< 1% on week 1 (first week that cattle were on final finishing diets) to 77.5% on week 17 (Figures 8 
and 9). Again, figures are separated only to add clarity in presentations. 
 
Temporal patterns of fecal prevalence of E. coli O157 and Salmonella.  The prevalence of E. coli 
O157, relative to Salmonella was very low and except for occasional spikes, generally seemed to 
decline after initial sampling (prior to cattle beginning dietary treatments). There was a different 
trend for Salmonella prevalence, which increased throughout most of the feeding period, reaching as 
high as 80% in some weeks. We were interested in any potential association between fecal 
prevalence of E. coli O157 and Salmonella.   
 
Implications 
 
Prevalence of E. coli O157 or Salmonella spp. did not differ between treatment groups prior to 
feeding cattle treatment diets. The prevalence of E. coli O157 was low throughout the study, 
whereas Salmonella prevalence tended to increase, reaching as high as 80% in week 17. We did not 
observe statistical difference in the prevalence of E. coli O157 or Salmonella spp., in SFC-fed cattle 
with or without supplemental DDGS. We also found that inclusion of DRC at 25% had no effect on 
prevalence of E. coli O157 or Salmonella spp., in cattle. Unlike our previous studies, we found no 
evidence to indicate that dietary inclusion of distiller’s grains or corn processing methods have a 
significant effect on the prevalence E. coli O157 or Salmonella in cattle feces. 
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Figure 1. Cumulative prevalence (and 95% confidence intervals) of Escherichia coli 0157 in pen-floor fecal 
samples from cattle feel steam flaked corn-based high-grain diet (SFC), SFC supplemented with 25% dried 
distiller's grains with solubles (SFC + DDGS), SFC supplemented with 25% dry-rolled corn (SFC + DRC), or SFC 
supplemented with 25% DRC and 25% DDGS (SFC + DRC + DDGS) 

 

Figure 2. Prevalence of Escherichia coli 0157 in pen-floor fecal samples from cattle fed steam-flaked corn 
based high-grain diet (SFC) or SFC supplemented with 25% dried distiller's grains (SFC + DDGS) 
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Figure 3 .Prevalence of Escherichia coli 0157 in pen-floor fecal samples from cattle fed steam-flaked corn 
based  high-grain diet (SFC) supplemented with 25% distilled  corn (SFC + DRC) 01· supplemented with 25% 
DRC and  25% DDGS (SFC + DRC + DDGS) 

 

 

 
Figure 4. Cumulative prevalence (and 95% confidence intervals) of Salmonella spp., in pen-floor fecal samples 
from cattle fed steam flaked corn-based high-grain diet (SFC), SFC supplement with 25% dried distiller’s grains 
with solubles (SFC + DDGS), SFC supplemented with 25% dry-rolled corn (SFC + DRC), and SFC supplemented 
with 25% DRC and 25% DDGS (SFC + DRC + DDGS) 
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Figure 5. Prevalence of Salmonella in pen-floor fecal samples from cattle fed steam-flaked corn-based high-
grain diet (SFC) or SFC supplemented with 25% dried distiller’s grains with solubles (SFC + DDGS) 

 

 
Figure 6. Prevalence of Salmonella in pen-floor fecal samples from cattle fed steam-flaked corn-based high-
grain diet (SFC) supplemented with 25% dry-rolled corn (SFC+DRC) or SFC supplemented with 25% DRC and 
25% DDGS (SFC+DDGS+DRC) 
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Figure 7. Prevalence of Escherichia coli O157 and Salmoenlla spp., from pen-floor fecal samples of cattle fed 
steam-flaked corn diets with or without dried distiller’s grains with solubles and or dry-rolled corn 
 
 
 
 
 


