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Introduction 
This experiment was conducted at OT Feedyard and Research Center, LLC (OT) from January 2014 through 
April 2015. The project was funded in-full by Alltech. 

Objective 
The objective of the experiment described herein is to compare sources of Cu, Zn, Mn and Co by measuring 
animal health, growth performance, and carcass characteristics in cattle received in the feedlot as 
lightweight, high-risk feedlot calves and remained in confinement through finishing. 

Treatments 
1) Control (Control)  – Standard commercial mineral supplementation used at OT 

2) Bioplex (Bioplex)  – Supplement reformulated by replacing all forms of supplemental Cu, Zn, Mn, 
and Co with Alltech’s Bioplex sources to target isomineralic levels of each in the 
suspensions. 

Animals 
Lightweight (801 hd; BW = 307 ± 9.5 lb) calves were received at OT over a 14-week period. 

Replication 
One pen per treatment was received in each arrival group (approximately 75 hd). There were 12 total 
arrival groups resulting in 24 total pens, 12 pens per treatment, and 30 - 38 hd per pen. 

Procedures 
Before cattle were received at OT, treatments were assigned, randomly, to 24 “pens”. Cattle arrived as 
sets of approximately 75 hd late in the night and were randomly sorted (2-hd gate cut) into one of two 
groups (allowing for 1 rep per treatment) prior to being processed, early the following morning. Pen 
weights were recorded for each group once sorted but before processing. Standard OT processing 
procedures were applied as follows: individual ID ear tag, 3-way BVD1a, BVD2, IBR vaccine (Titanium 3®), 
clostridial vaccine (Covexin 8®), mannheimia haemolytica 1 vaccine (Autogenous bacterin, Newport Labs 
for Hereford Vet Clinic), parasiticide (Injectable, Ivomec® Plus), metaphylactic antimicrobial (Draxxin®), 
injectable mineral supplement (Multimin 90®), brand, tip horns, and band bulls to castrate. Pen weights 
were recorded on d 0, 91, 189 and immediately prior to shipping for harvest. Feed bunks were read twice 
daily by the mill manager and managed to provide ad libitum access to feed and minimize refusals. Bunk 
reader and feed delivery truck drivers were blinded of treatment assignment to pen. Feed was delivered 
twice daily. Feed that was deemed “unsuitable” due to weather was removed from bunk, weighed, and a 
sample was retained for DM analysis. Weigh-backs were removed from feed delivery records to determine 
consumption. Cattle were moved through starter, grower, and finishing rations on the same DOF in a 
schedule similar to standard commercial progressions. Implant schedule was based on standard schedule 
at OT. 

Feed was sampled from bunks regularly throughout the experiment (1 for each ration) and analyzed for 
nutrient composition (proximate analysis, Cu, Zn, Mn, and Co) by SDK Labs (Hutchison, KS). 
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Blood was collected via jugular venipuncture on d 0 and d 189 from the same three steers per pen (death 
loss or other removal from pen resulted in fewer than three samples on d 189 from some pens). 

Whole blood samples (EDTA purple top vaccutainer tube) was taken to a local lab for CBC counts and 
serum separation tubes (Vaccutainer SSR red/gray tops) were sent to Alltech personnel for further 
handling and then sent to a third party for metabolic profiling. Blood parameters were analyzed as 
received by pen. 

Average Daily Gain (ADG), Dry Matter Intake (DMI), Efficiency of Gain (G:F) and Cost of Gain (COG) were 
calculated. Each variable was calculated for each period between pen-weight measurements. Pen weights 
were used to calculate ADG for each period. Feed delivery on an “as fed” basis was converted to DM basis 
using lab results from proximate analysis and weigh-backs (DM basis) were removed by period. 
Conversions (G:F) were calculated from the ADG and DMI values calculated as described. The COG was 
calculated as all costs in (feed, processing, and all other veterinary costs). Cattle were scheduled for 
harvest according to the cattle owner’s marketing strategy. The goal for this particular set of cattle was to 
target similar DOF for each set of cattle at harvest within the “contract month”. Therefore, twelve 
“shipping days” over a 15-week period were selected. This resulted in cattle being harvested over a range 
of 332 to 340 d after arrival (759hd; BW = 1295.3 ± 41.6 lb). 

Carcass data was collected by Beef Carcass Research Center, WTAMU. Quality grades were counted and 
presented on a percentage of carcasses evaluated by pen. 

Morbidity and Mortality 
Cattle were evaluated twice daily for clinical symptoms of respiratory disease (nasal or ocular discharge, 
lethargy, anorexia or depression), digestive upsets or any other ailment. Following a 5 day PMI, sick steers 
were removed from the pen, treated according to the designated veterinary procedures and returned to 
their respective home pen. Steers were not treated more than three times for respiratory disease and 
were not removed from the experiment until a weigh-day, if necessary. If a steer was treated three times 
for respiratory disease and failed to recover, it was be deemed “chronic” and removed from the trial on 
the soonest weigh-day. If a single steer was treated three times for respiratory disease, recovered, and 
relapsed after 14 d it was treated as in initial episode as previously described. 

Results and Discussion 
Cattle Performance 

Live performance of cattle is summarized in Table 1.  Initial BW did not differ between Control 
and Bioplex steers (P = 0.87).  Dry matter intake did not differ between treatments (P = 0.26), although 
average intake was numerically higher for the Bioplex group.  There was a tendency for increased average 
daily gain for the Bioplex group over control (2.91 vs.  2.99 lb/hd/d, P = 0.12) resulting in an increase in 
final body weight of 26 lb for the Bioplex group (P = 0.13).  Gain to feed ratio was not different between 
treatments and averaged 5.7 lb of feed per pound of live weight gain (P = 0.93). 

Carcass characteristics are summarized in Table 2.  Hot carcass weight of Bioplex steers averaged 
19.5 lb heavier than control steers (P = 0.10).  Improvement in hot carcass weights are supported by 
numerical improvements in dressing percentage and loin eye area for Bioplex animals.  In addition, Bioplex 
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steers tended to have increased marbling when compared to control steers (43.16 vs. 41.99, P = 0.14).  
There were no other remarkable differences in quality or yield grade of carcasses (Table 3). 

Health Parameters 
Table 4 summarizes the morbidity and mortality responses to treatments.  There were no major 

changes in morbidity or retreatments between treatment groups (P > 0.2).  However, there was a 
significant reduction (57%) in mortality in the Bioplex group when compared to the Control group (2.05 
vs. 4.78%, P = 0.03).  Although there were no changes in disease occurrence between treatment groups, 
the Bioplex group had a higher rate of survival, indicating a better ability to respond to the inherent 
disease challenge.  Bioplex minerals are known to have greater bioavailability than inorganic forms of 
minerals.  In particular, and adequate supply of the trace minerals Cu, Zn, Co and Mn are required for 
optimizing the function of the immune system.  Sub-optimal levels of these minerals can have a depressive 
effect on immune function.  Organic minerals can provide an avenue to ensuring the adequacy of supply 
of these critical nutrients, particularly in the presence of other interfering minerals in the diet or water 
supply.  It has since been determined that remarkably lower levels of minerals can be provided to animals 
if they are fed in the proteinated form (Bio-plex) due to far superior levels of bioavailability. 

In addition, a known property of many inorganic trace minerals is that they can be powerful pro 
oxidants.  This pro-oxidant activity can cause damage to the animals’ protein and DNA structures, 
requiring significant energy and protein reserves to drive the repair mechanisms.  In addition, this pro-
oxidant activity can damage vitamins and other compounds in the ration before they have even entered 
to animal system.  Bio-plex minerals are non-reactive and do not pose the oxidative challenge that 
inorganic forms of minerals do. 

Financial Evaluation 
Table 3 summarizes the financial evaluation of this study.  Total replacement of inorganic trace minerals 
increased the cost of feed from $2.28 to $2.39 per head per day (P = 0.05).  Processing and vet treatment 
costs were not different between treatments.  However, Bioplex treatment reduced the mortality rate of 
steers by 57% (4.78 vs. 2.05%, P = 0.03), resulting in 11 fewer mortalities on the Bioplex treatment.  
Differences in mortality rates were primary driven by a dramatic reduction in respiratory mortality (1.02 
vs. 3.28%, P = 0.016).  In addition, animals from the Bioplex treatment were 26lb heavier and had nearly 
20lb more carcass weight than Control animals, representing greater value for the animals finishing the 
experiment.  Increased projected revenues from larger carcasses and lower mortality results in greater 
total net margin for animals on the Bioplex treatments when compared to the control ($435,835 vs. 
$455,857, Difference = $20,021), representing over $50 advantage per head placed on the Bioplex 
treatment.  This financial analysis does not account for the initial purchase price of the cattle.  However, 
purchase price of the animals did not differ between treatments, and does not affect the interpretation 
of these results. 
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Table 1:  Live performance of cattle receiving Bioplex total replacement (Bioplex) or 
conventional mineral supplementation (Control) 

Item Control Bioplex SEm P-Value 
Live Performance     
   Initial BW, lb 307.3 306.6 2.807 0.87 
   Final BW, lb 1282.3 1308.3 11.635 0.13 
   ADG, lb/hd 2.91 2.99 0.035 0.12 
   DMI, lb/hd/d 16.65 17.11 0.286 0.26 
   Gain:Feed 0.175 0.175 0.003 0.93 
   Feed:Gain 5.7 5.7     

 

Table 2:  Carcass characteristics of cattle receiving Bioplex total replacement (Bioplex) or 
conventional mineral supplementation (Control) 

Item Control Bioplex SEm P-Value 
Carcass Characteristics     
   Hot carcass weight, lb 786.75 806.2 7.846 0.10 
   Dressing % 61.23 61.52 0.159 0.22 
   Marbling 41.99 43.16 0.585 0.14 
   Back fat thickness, in 0.503 0.536 0.019 0.23 
   Loin eye area, in2 13.66 13.92 0.246 0.47 
   KPH, % 2.05 2.07 0.145 0.74 
   Calculated yield grade 2.79 2.86 0.094 0.59 

 

Table 3:  Carcass quality grades of cattle receiving Bioplex total replacement (Bioplex) or 
conventional mineral supplementation (Control) 

Item Control Bioplex SEm P-Value 
Quality Grade     
   Choice or higher, % 57.3 60.27 3.087 0.50 
   Prime, % 0.813 0.145 0.538 0.41 
   Premium choice, % 11.47 16.94 2.383 0.12 
   Choice, % 45.01 41.89 2.639 0.41 
   Select, % 39.04 36.55 3.253 0.59 
   Standard, % 3.66 3.18 0.973 0.74 
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Table 4:  Morbidity and mortality of cattle receiving Bioplex total replacement (Bioplex) 
or conventional mineral supplementation (Control) 

Item Control Bioplex SEm P-Value 
Morbidity     
   Total pulls for treatment group 101 109 - - 
   Number of steers pulled per pen 8.5 9 1.179 - 
   Percentage pulls by pen 25.24 27.17 3.47 0.7 
   Retreats, % of initial pull 26.7 30.45 4.855 0.59 

     
Mortality     
   Total number of head per pen 19 8 - - 
   Percentage by pen  4.78 2.05 0.82 0.03 
   Respiratory mortality, % 3.28 1.02 0.86 0.016 

 

Table 5:  Financial evaluation of cattle receiving Bioplex total replacement (Bioplex) or 
conventional mineral supplementation (Control) 

Item Control Bioplex SEm P-Value 
Costs estimates     
   Cost of feed, $/hd 780.58 810.24 12.7 0.11 
   Processing cost, $/hd 34.68 33.84 0.48 0.23 
   Vet Costs, $/hd 7.69 8.52 1.12 0.62 
   Total Cost, $/hd1 822.95 852.6 - - 
     
Revenue estimates     
   Hot carcass weight, lb 786.75 806.2 7.8 0.10 
   Carcass value @ $2.502 1966.875 2015.5 - - 
     
Margin   Difference  
   Net margin per hd, $3 1143.925 1162.9 18.975  
   Head Completed Trial, # 381 392 11  
   Margin per treatment4 435835.4 455856.8 20021.38  
   Margin per head placed5 1089.589 1139.642 50.05   

1.  Total cost = Cost of feed + Processing costs + Vet costs 
2. Carcass value = Hot carcass weight x $2.50.  Assumes Carcass value at $2.50/lb.  Will change with 

market conditions. 
3. Net Margin per hd = Carcass Value – Total cost, $/hd 
4. Margin per treatment = Net margin/hd x Head Completed trial 
5. Margin per head placed = Margin per treatment / Initial head count for the treatment 
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Figure 1:  Mortality rate and cause of mortality of cattle receiving Bioplex total 
replacement (Bioplex) or conventional mineral supplementation (Control) 
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