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EFFECTS OF SUPPLEMENTATION OF LIMIT-FED
GROWING DIETSWITH EITHER SOYBEAN MEAL OR
NONENZYMATICALLY BROWNED SOYBEAN MEAL
ON STEER PERFORMANCE

C. M. Coetzer, J. S. Drouillard, C. A. Loest,
D. J. Bindd, H. LaBrune, R. D. Hunter,
T. A. Nutsch, and J.J. Higgins?

Summary

Seventy two individudly fed Angus x Here-
ford steers (642 Ib) were used to evduate the
effectsof supplementing limit-fed, growing diets
with ether soybean med (SBM) or non-
enzymdicdly browned soybeanmed (NSBM).
Eght steers were alotted to a control diet
composed of 39.1% high-moisture corn, 42%
cottonseed hulls, 10.4% ground corn, 5% cane
molasses 2.25% urea, and 1.5% vitamins and
mineras (dry basis). The remaning steerswere
adlotted to diets that derived 100, 80, 60, or
40% of their supplementa protein fromSBM or
60, 45, 30, or 15% of their supplemental pro-
tein fromNSBN. The balance of supplementa
protein came from urea. All diets were formu-
lated to contain 13.0% crude protein (dry
basis). Steers were fed once daily for 80 days
a 2.25% of BW. Average ddly gan ad
efficdency did not differ (P>.05) between
sources (ADG=1.932 + .103 x (% CP from
SBM) + .097 x (% CP from NSBM);
gain:feed=.140+ .0058 x (% CPfromSBM) +
.0051 x (% CP from NSBM)). The lack of
response to NBSBM supplementation above
that for SBM suggedts that ether degradable
intake protein was limiting in the basd diet or a
large proportion of the amino acids in the
NSBM wereunavailable due to overprocessing.

(KeyWords: Growing Cettle, Nonenzymatica-
ly Browned Soybean Med, Undegraded Intake
Protein.)

Department of Statistics.
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Introduction

Previous research at KSU has demon-
strated that supplementation with non-
enzymétically browned soybeanmed (NSBM)
improved performance of growing steers fed
restricted amounts of wheat middling-based
diets. Energy sources like high-moisture corn
are characterized by rdatively high levds of
degradable intake proteinand al so might benefit
from supplementation with NSBM.

The contert of bypass protein is higher in
NSBM than in untrested commercia soybean
med (SBM). Our objective was to compare
the effects of supplementing limit-fed growing
dietscomposed predominantly of high-moisture
corn and cottonseed huls with either SBM
(28% bypass protein) or NSBM (82% bypass
protein).

Experimental Procedures

Seventy two individudly fed Angusx Here-
ford steers (642 1b) were dratified by weight
and dlotted randomly, within strata, to one of
nine trestments. Eight Seerswere dlotted to a
control diet (Table 1), and the remaining steers
were dlotted to one of four soybean protein
levelswithineach SBM source. Levelsof SBM
were 100 (6.5% CP), 80(4.9%CP), 60 (3.2%
CP), and 40% (1.6% CP) of supplemental CP
with the balance as urea. Levels of NSBM
were60 (3.9% CP), 45 (2.9% CP), 30 (1.9%
CP), and 15% (1% CP) of supplementa CP
with the balance as



urea. All diets were formulated to contain
13.0% crude protein (dry basis). Steers were
fed once dally for 80 days at 2.25% of BW.
Datawere andyzed by regresson using supple-
mentation level as acontinuous varigble nested
within supplement source (SBM or NSBM).

Results and Discussion

Gain (Figure 1) and efficiency (Figure 2) did
not differ (P>.05) among sources:.

ADG (Ib/day) = 1.932 + .103 x (%CP from
SBM) +.097 x (%CP from NSBM)

Gain to feed = .140 + .0058 x (%CP from
SBM) + .0051 x (%CP from NSBM).

In our model, weformulated the control diet to
containexcessdegradable intakeprotein (120%
of requirement according to level 1 of the 1996
NRC) and, therefore, expected little response
to SBM supplementation. However, the ob-
served response to SBM  supplementation
suggests that the basd diet was il deficient in
degradable protein.

Supplementinglimit-fed growing dietsbased
onhigh-moisture cornand cottonseed hullswith
NSBM improveanimd performance above that
seenwithSBM supplementation. Thissuggests
that either degradabl e intake protein waslimiting
inthe basal diet or that alarge proportionof the
amino acidsinthe NSBM were unavailable due
to overprocessing.

Table 1. Compositions of Experimental Diets (dry basis)
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SBM SBM SBM SBM NSBM NSBM NSBM NSBM
————————————————— % of supplemental protein ———-——-————————————

Item Control 40 60 80 100 15 30 45 60
High-moisture corn 39.10 3910 3910 3910 39.10 39.10 39.10 39.10 39.10
Cottonseed hulls 42.00 4200 42.00 42.00 42.00 42.00 42.00 42.00 42.00
Molasses 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
sem?! 4.90 7.40 9.90 12.40
NSBM? 1.80 3.80 5.60 7.40
Ground corn 10.40 6.00 4.00 2.00 8.90 7.30 5.70 4.10
Calcium phosphate .23 .23 .23 .23 .23 .23 .23 .23 .23
SAt .25 .25 .25 .25 .25 .25 .25 .25 .25
Limestone 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Urea 2.25 .52 1.04 1.56 .85 1.15 1.46 177
Vitamin/mineral mix@ .06 .06 .06 .06 .06 .06 .06 .06 .06

4Contains 8 ppm Cu, .04 ppm Co, .5 ppm |, .13 ppm Fe, 48 ppm Mn, .2 ppm Se, 47 ppm Zn, 1330 1U/Ib vitamin A.
Rumensin® and Tylan® were added at 30 g/ton and 10 g/ton of diet, respectively.

lsgm = soybean meal.
>NSBM = nonenzymatically browned soybean meal.
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Figurel. Effects of Supplementing Limit-Fed Growing Diets with Soybean Meal (SBM)
or Nonenzymatically Browned Soybean Meal (NSBM) on Average Daily Gain
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Figure2. Effects of Supplementing Limit-Fed Growing Diets with Soybean Meal (SBM)

or Nonenzymatically Browned Soybean Meal (NSBM) on Feed Efficiency
(gain:feed)
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