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Effects of High-Amylase Corn on Performance and Carcass Quality of Finishing Beef Heifers
Syngenta Seeds developed Enogen® Feed Corn (EFC) that has been genetically enhanced to
contain an a-amylase enzyme trait to enhance ethanol production. Corn is well established as the
principal ingredient fed to U.S. finishing cattle. A 2016 survey of consulting feedlot nutritionists
indicated that 100% of their clients used corn as the primary gain source in finishing diets.” The
published research evaluating feeding EFC to finishing cattle is limited and has used dry-rolled corn
or high-moisture corn.2 345 However, the 2016 survey also showed that for finishing cattle diets,
steam flaking (70.8%), high-moisture harvesting and storage (16.7%), and dry rolling (12.5%) were
the primary grain processing methods. It is extensively documented that steam-flaking corn
improves energy (starch) utilization from corn.6. 78

Kansas State University researchers theorized that a-amylase within EFC could potentially be
enhanced through the steam-flaking process.® Their preliminary studies indicated that targeted
starch availabilities for flaked grain could be achieved with lesser degrees of processing in EFC
compared with control grain, thereby increasing throughput and decreasing energy expenditures
associated with steam flaking. Thus, these researchers conducted two experiments to evaluate
processing characteristics of EFC: in vitro digestion and effects on feedlot performance, carcass
characteristics, and liver abscess incidence.

In Experiment 1, grain mixtures were prepared using whole shelled EFC and mill-run corn as a
control (CON). These grain types were flaked to a density of 28 Ib/bushel and mixtures with 0%,
25%, 50%, 75%, or 100% EFC were prepared. Enzymatic starch availability and in situ dry matter
disappearance (ISDMD) were evaluated. High-amylase corn improved starch availability and all
measures of microbial digestion compared with the CON corn. Enzymatic starch availability
improved linearly (P < 0.01) with an increasing percentage of EFC in flaked grain mixtures (Table 1).
EFC also increased ISDMD (linear; P < 0.01), with 100% EFC resulting in an 32% increase (46.0 vs.
34.8%).

Table 1. Effects of increasing proportion of steam-flaked EFC in grain mixtures on
starch availability and ISDMD.

Proportion of grain mixture as EFC, % P-value
ltem 0 25 50 75 100 Linear
Starch availability, % 45.0 47.7 50.5 50.7 52.7 <0.01
ISDMD, %?2 34.8 39.5 40.8 43.8 46.0 <0.01

"Measured using the refractive index method, with a total of 18 samples per treatment.
2Measured using six ruminally fistulated steers by incubating corn flakes in Dacron bags
ruminally for 14 hours (270 observations, 54 per treatment).

Adapted from Horton et al., 2020.

Experiment 2 used 700 beef heifers (867 Ib initial weight) fed finishing diets with steam-flaked corn
(85.4% on dry mater basis) as CON or EFC for 136 days. Mill-run corn was steam-flaked to 28
Ib/bushel with a production rate of 6 tons/hour. To achieve similar starch availability, EFC was
steam-flaked to 30 Ib/bushel with a production rate of 9 tons/hour, thereby decreasing steam-
conditioning time for EFC compared with CON. In the 2016 survey of consulting feedlot nutritionists,
the average bulk density recommended for steam-flaked corn was 27 Ib/bushel. The ration
contained 33 g/ton of monensin but no tylosin.

Heifers in this trial were blocked by body weight, stratified, and then randomly assigned to 28 dirt-
surfaced pens (25 animals per pen). Heifers were transitioned to finishing diets at the start of the



trial over 21 days using three step-up diets with concentrate:roughage ratios of: 60:40, 71:29, and
92:18 (7 days per step) for gradual adaptation to the finishing diet. Treatments were applied during
dietary adaptation and both grain types were steam flaked daily.

The effects of EFC on feedlot performance of the heifers are shown Table 2. Cattle fed EFC were
24 Ib heavier than CON on the final day (P < 0.01). Thus, over the 136-day trial, EFC cattle had
5.7% improved average daily gain (ADG, 3.72 vs. 3.52 Ib/day, P < 0.01). No difference in dry matter
intake was reported (P = 0.78). As a result, gain efficiency was improved by 5% (0.168 vs. 0.160, P
< 0.01) for cattle fed EFC compared with CON.

Table 2. Finishing performance of heifers fed diets containing steam-flaked
CON or steam-flaked EFC.

ltem CON EFC P-value
Initial Weight, Ib 869 867 0.52
Final Weight, Ib’ 1294 1318 <0.01
DMI, Ib/day 22.00 22.15 0.78
ADG, Ib/day 3.52 3.72 <0.01
Gain:Feed 0.160 0.168 <0.01

'Gross BW (measured immediately prior to loading cattle onto trucks for
transport to packing plant) multiplied by 0.96 to account for 4% shrink.
Adapted from Horton et al., 2020.

These researchers also reported that hot carcass weight was 13.2 |b greater for EFC cattle (P
<0.01) than CON. No differences were observed for ribeye area, fat thickness, or USDA yield grade.
Cattle fed CON had greater marbling scores than EFC (P = 0.04), but this did not affect the USDA
quality grade (P > 0.33). Cattle fed EFC had 23% fewer abscessed livers than CON (P = 0.03).

This difference occurred due to fewer moderate (P = 0.03) and severe (P = 0.11) abscessed livers in
the EFC group. It was noted that no previous research has identified any liver abscess effects when
feeding EFC (through any processing method). A biological explanation for this effect of EFC on
liver abscesses in not readily apparent.

These authors concluded that high-amylase corn could be used by producers to reduce production
costs associated with steam flaking. Implications included reduced steam use, reduced grain
processing (bulk density), and 50% increased mill throughput (reduced labor) which are all potential
benefits that occur prior to feed being delivered to bunks. Furthermore, improvements in microbial
digestion, ADG, gain efficiency, hot carcass weight, and liver abscess mitigation are potential
benefits associated with feeding high-amylase corn.

' Samuelson, K. L., M. E. Hubbert, M. L. Galyean, and C. A. Léest. 2016. Nutritional recommendations of
feedlot consulting nutritionists: The 2015 New Mexico State and Texas Tech University survey. J. Anim.
Sci. 94: 2648-2663

2 Harris, M. E., M. L. Jolly-Breithaupt, B. L. Nuttelman, D. B. Burken, G. E. Erickson, |. G. Rush and M. K.
Luebbe. 2016. Evaluating Syngenta Enhanced Feed Corn on Finishing Cattle Performance and Carcass
Characteristics. Nebraska Beef Cattle Report MP103: 135-138.

3 Jolly-Breithaupt, M. L., C. J. Bittner, Dirk B. Burken, G. E. Erickson, J. C. MacDonald and M. K. Luebbe.
2016. Evaluating Syngenta Enhanced Feed Corn Processed as Dry-Rolled or High-Moisture Corn on
Cattle Performance and Carcass Characteristics. Nebraska Beef Cattle Report MP103: 143-145.

4 Jolly-Breithaupt, M. L., C. J. Bittner, F. H. Hilscher, G. E. Erickson, J. C. MacDonald and M. K. Luebbe. 2018.
Impact of Syngenta Enogen Feed Corn on Finishing Cattle Performance and Carcass Characteristics.
Nebraska Beef Cattle Report MP105: 92-94.

5 Brinton, M. M., B. M. Boyd, F. H. Hilscher, L. J. McPhillips, J. C. MacDonald and G. E. Erickson. 2020.
Impact of Feeding Syngenta Enhanced Feed Corn as Dry-Rolled Corn, High-Moisture Corn, or a Blend to
Finishing Yearlings. Nebraska Beef Cattle Report MP108: 97-100.

2



6 Owens, F. N., D. S. Secrist, W. J. Hill, and D. R. Gill. 1997. The effect of grain source and grain processing
on performance of feedlot cattle: A review. J. Anim. Sci. 75:868-879.

7Zinn, R. A, F. N. Owens, and R. A. Ware. 2002. Flaking corn: Processing mechanics, quality standards, and
impacts on energy availability and performance of feedlot cattle. J. Anim. Sci. 80:1145-1156.

8 Owens, F., and M. Basalan. 2013. Grain Processing: Gain and Efficiency Responses by Feedlot Cattle. In:
Plains Nutrition Council Spring Conference, San Antonio, TX. p 76-100.

9 Horton, L. M., C. L. Van Bibber-Krueger, H. C. Miiller, and J. S. Drouillard. 2020. Effects of high-amylase
corn on performance and carcass quality of finishing beef heifers. J. Anim. Sci. 98 (10). Available at:
https://doi.org/10.1093/jas/skaa302.

Oklahoma State University, U.S. Department of Agriculture, State and local governments cooperating. Oklahoma Cooperative Extension Services offers its
programs to all eligible persons regardless of race, color, national origin, gender, age, religion, disability, or status as a veteran and is an equal opportunity
employer. Reference to commercial products or trade names is made with the understanding that no discrimination is intended and no endorsement by the
Oklahoma Cooperative Extension Service is implied. Oklahoma State University, U. S. Department of Agriculture, State and Local governments cooperating.
Oklahoma State University in compliance with Title VI and VII of the Civil Rights Act of 1964, Executive Order 11246 as amended, Title IX of the Education
Amendments of 1972, Americans with Disabilities Act of 1990, and other federal and state laws and regulations, does not discriminate on the basis of race,
color, national origin, gender, age, religion, disability, or status as a veteran in any of its policies, practices, or procedures.




