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ABSTRACT: A study was conducted to compare feedlot performance and carcass characteristics of steers fed Maximum Stabilized Enzyme of Russellville, Arkansas (MSE) or monensin / tylosin (M/T) as feed additives. Steers (n=81) were stratified by sire breed (Angus, Charolais, Piedmontese, Salers, Tarentaise and Hereford) and randomly allocated to the MSE and M/T treatments.  The barley, corn silage, hay and protein supplement ration was identical for each treatment except for the feed additives.  For the MSE treatment, MSE was added to the ration at a daily rate of 1 kg MSE per 40,000 kg of steer body weight (average intake was 12 g MSE d-1).  Steers in the M/T treatment received 300 mg of monensin per day and 90 mg of tylosin phosphate per day.  During the first three 28-day periods, average daily gain of MSE steers (1.53 + .03 kg d-1) was greater (P=0.06) than steers in the M/T treatment (1.45 + .04 kg d-1). During the last period, gains were similar (P=0.3) for both treatments.  Hot carcass weight (P=0.01), fat thickness (P=0.01), % kidney, pelvic, and heart fat (%KPH) (P=0.06) and longissimus area (P=0.04) of the MSE steers were greater than M/T steers.  Longissimus area per unit of carcass weight was similar (P=0.9) for both treatments.  Marbling (P=0.2), quality grade (P=0.4) and yield grade (P=0.6) were similar for both treatments. Almost no indications of illness were observed in either treatment.  No steers were treated for bloat, and there were no condemned livers.  In this study, steers fed MSE had heavier carcasses, greater fat thickness, more KPH and larger longissimus areas than steers fed M/T, however quality and yield grades were similar between treatments. 
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Introduction
Monensin and tylosin are FDA approved additives that are commonly added to finishing rations of beef cattle.  Monensin has been shown to reduce feed intake and improve feed efficiency, and tylosin reduced the incidence of liver abscesses (Potter et al., 1985).  Some consumers are concerned with low level feeding of antibiotics.  The increase in the consumption of “natural beef” products is an example of such concerns.  As a result, alternatives to feeding low-levels of antibiotics to feedlot cattle may be desirable in some situations.  The objective of this study was to compare a feed additive that provided naturally occurring microorganisms, Maximum Sustained Enzyme of Russellville, Arkansas (MSE), to monensin plus tylosin (M/T) on feedlot performance and carcass characteristics of beef steers.  

Methods


Steers used in the study (n = 81) were sired by Angus, Charolais, Piedmontese, Salers, Hereford and Tarentaise bulls.  The dams were Hereford, Tarentaise or Hereford-Tarentaise crosses.  Steers were stratified by sire breed and randomly allocated to the MSE or the M/T treatment.  Cattle were fed from March 26, 1998 to July 21, 1998.  A serial slaughter began on June 9, 1998 and ended July 21, 1998.  The schedule was arranged so those sire breed groups from each treatment were slaughtered at approximately the same time.


The MSE treatment consisted of adding MSE to the base ration (Table 1) at a daily rate of 1 kg of MSE per 40,000 kg of live steer weight.  This corresponds to an average individual intake of 12 g MSE / d.  MSE is manufactured by the RELEFE Corporation™ (Russellville, Arkansas) and is also identified as Katalysis Feed. This feed is approved for use in cattle, swine, horses and poultry.  It is a fermentation product and contains 750,000,000 CFU’s / kg of lactic bacteria including Apergillus oryeae, Bacillus subtillis, Lactobacillus acidophilus and Aspergillus niger. The crude protein concentration of MSE is 15%, crude fat is 4% and crude fiber is 15%.  MSE was premixed with barley and then added to the base ration (Table 1).  Steers in the M/T treatment received 300 mg monensin / d and 90 mg / d of tylosin phosphate.  Monensin and tylosin were included in the pelleted protein supplement. The protein supplement pellet for the MSE treatment was identical to the M/T pellet except that it did not contain monensin or tylosin.   


Steers in each treatment were kept in separate but similar pens (n=2).  Thus, only the total feed intake for each treatment could be recorded.  No implants were used on steers in either treatment.  Steers were weighed every 28 d, and the day before slaughter.  Carcass characteristics that were measured included hot carcass weight, maturity, marbling, rib eye area, fat thickness at the 12th rib, % kidney, pelvic, and heart fat (%KPH), USDA quality grade and USDA yield grade.  Carcass data was not collected on one steer.


Data were analyzed using a model that included treatment (MSE or M/T), sire breed, and the treatment by sire breed interaction as main effects.  On-test weight (March 26, 1998) was used as a covariate for carcass data and the final weight.  Slaughter date and steer age were evaluated as covariates, but they were not important (P>0.1) and were not used in the analyses presented here.

Table 1.  Average diet composition over the study (March 26, 1998 to July 21, 1998).


Diet composition (DM basis)

Ingredient
MSE (%)
M/T (%)

Ground barley
68.1
67.9

Corn silage
20.2
19.8

Supplement
  8.1
  8.8

Hay *
  3.6
  3.5

*  Hay was fed from March 26 to May 11, but it was removed from the diet during May 12 to July 21.

Results and Discussion


Steers fed MSE gained more than steers fed M/T during the first 28 d (P=0.08) and during the next 28 d (P=0.01).  During the third and fourth 28 d periods, average daily gain was similar (P>0.1) for both treatments (Table 2).  Over the entire study, average daily gain was similar (P=0.12) for both treatments.  Weichenthal et al. (1996) reported that the daily gain of steers fed MSE was about 10% greater than steers fed monensin plus tylosin.   In other studies monensin has not improved daily gain of feedlot cattle (Gill et al., 1976; Potter et al., 1985; Galyean et al., 1992).

Table 2.  Average daily gain of steers in the MSE (n=40) and M/T (n=41) treatments during 28-d periods during the study.


ADG (kg / d)


Period
MSE
M/T
P-value

March 26 – April 21
1.60 + .05
1.47 + .06
0.08

April 22 – May 19
1.50 + .04
1.35 + .06
0.01

May 20 – June 16
1.50 + .04
1.54 + .07
0.50

June 16 – slaughter
1.07 + .10
1.24 + .11
0.29

March 26 – June 16
1.53 + .03
1.45 + .04
0.07

March 26 – slaughter
1.47 + .03
1.40 + .05
0.12

For the MSE treatment, total feed intake per steer during the study was 8 % greater on a DM basis and 9% greater on an as-fed basis (122 kg / steer) than for the M/T treatment.  Potter et al (1985) and Gaylean et al. (1992) both reported that monensin plus tylosin reduced dry matter intake by 4% to 8%.  Weichenthal et al. (1996) reported that MSE improved feed conversion of finishing steers by 7.5% over steers fed monensin plus tylosin.
Steers in both treatments were slaughtered at roughly the same times.  Average date of slaughter was July 2 and July 3 for the MSE and M/T treatments, respectively.  Final steer weights were similar (P=0.2) for both treatments.  However, hot carcass weights of the MSE steers was greater (P=0.01) than the M/T steers (Table 3).  Maturity of all carcasses was identical (A-).  The MSE and M/T steers had similar levels of marbling (P=0.19) and correspondingly similar USDA quality grades (P=0.43).  For the MSE treatment, 62.5% of the steers graded Choice and 57.5% of the M/T steers graded Choice.  Steers fed MSE had slightly more (P=0.01) fat over the 12th rib than steers fed M/T.  Internal fat (%KPH) was also greater (P=0.06) for MSE than for the M/T treatment (Table 3).  Longissimus area was greater (P=0.04) for the steers fed MSE than for the steers fed M/T.  The increase in longissimus area can be attributed to the increase in hot carcass weight because longissimus area per unit of carcass weight was similar (P=0.9) for both treatments. The USDA yield grade was similar (P=0.6) for both treatments.  In a Nebraska study comparing MSE to M/T, hot carcass weights and dressing percentage were greater for steers fed MSE (Weichenthal et al, 1996).  In their study, longissimus area was greater for MSE treatment, but longissimus area per unit of carcass weight was similar for both treatments.  Potter et al. (1976) and Goodrich et al. (1984) reported that the addition of monensin to the diet did not significantly affect carcass characteristics as compared to a control.  These findings suggest that the differences in carcass characteristics observed in this study are more likely to be the result of the addition of MSE to the diet than the addition of M/T.  However, additional research with a negative control is needed before any conclusions can be made.

Table 3.  Carcass characteristics and final weight of steers fed MSE and M/T.  

Observation
MSE
M/T
P-value

  n
40
40


Weights (kg)




  Final live wt.
535 + 7
526 + 7
0.24

  Hot carcass wt.
308 + 4
294 + 4
0.01

Carcass 




  Marbling
Small 23
Small 08
0.19

  Fat thickness

  at 12th rib (mm)
8.2 + .5
7.2 + .3
0.01

  KPH (%)
2.16 + .05
2.03 + .05
0.06

  Longissimus

   area (cm2)
79 + 2
75 + 1
0.04

  Yield grade
2.40 + .12
2.35 + .11
0.56

Both treatment groups remained healthy during the study.  No steers were treated for bloat, and there were no condemned livers.  Monensin is effective in preventing bloat (Goodrich et al., 1984).  Tylosin has been shown to reduce the incidence of liver abscesses and correspondingly the occurrence of condemned livers (Potter et al., 1985).


Sire breed affected (P=0.002) overall daily gain during the study.  Piedmontese sired steers gained at the slowest rate and Charolais sired steers gained the fastest.  Angus and Salers sired steers and Hereford-Tarentaise reciprocal crosses were intermediate.  Breed of sire affected all carcass traits (P<0.05) except for % KPH (P=0.6).  Piedmontese sired steers had lighter carcass weights than Angus and Charolais sire groups.  Piedmontese sired steers had the largest longissimus areas, least fat at the 12th rib, and the lowest USDA yield grade.  Marbling and USDA quality grade were lowest for Piedmontese and Salers sired steers.  A complete discussion of the effects of these breeds of sire on feedlot performance and carcass characteristics is given by Anderson et al. (2001).  

Implications

Steers fed MSE (Maximum Stabilized Enzyme of Russsellville, Arkansas) performed as well in the feedlot as steers fed monensin plus tylosin.  Steers fed MSE had heavier carcasses than steers fed monensin plus tylosin.  Carcasses from the MSE treatment had slightly more fat than the M/T treatment.   The observed increase in longissimus area for the MSE treatment resulted from the heavier carcass weights of steers fed MSE.  Quality and yield grades were similar for both treatments.  Additional research is needed to explain the observed differences in carcass characteristics between the two treatments.
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