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Summary

Eighty Angus x Hereford cross steerswere
used in an individua feeding study to compare
soybean molasses (a by-product of soybean
meal manufacture) and soybean med asingredi-
entsinfinishing diets containing flaked corn or a
combination of high-moisture corn and dry-
rolled corn. Supplementation with soy molasses
resulted in higher (P<.05) feed intakes in the
cattle fed the high-moisture corn diet but had no
effect on intakes of cattle fed the flaked diets.
No such changes were noted for supple-
mentation with soybean med. In generd, car-
cass traits were not influenced by leve or type
of supplement. Soy molasses appears to have
feed value equd to or greater than that of soy-
bean med when compared on a protein basis.
Its value as a source of supplementa nutrients
appearsto be greater in steam-flaked dietsthan
in high-moidure diets.

(Key Words: Soy Molasses, Degradable
Intake Protein, Finishing Cattle.)

Introduction

Isolationof protein from defatted soy flakes
results in the production of soy molasses, which
Is a waste stream composed largely of mono-,
di- and trisaccharides, as well as protein and
potentidly vauable minerd nutrients. Disposa
of this waste stream is costly and represents a
lost opportunity because of its potentia valueas
afeed ingredient for livestock.

Cereal grainstypicdly aredeficientin rumen
degradable intake protein (DIP), thus requiring
the addition of large amounts of urea and(or)
natura proteins as sources of
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nitrogen and pre-formed protein in order to
maximize performance of finishing cattle. Soy-
bean med is a common source of protein in
finidhing cattle diets because of its high rumen
degradability and relatively low cost. Numerous
studies have evauated responses to soybean
med in finishing diets, and the responses natu-
raly are attributed to its protein. Unfortunately,
this disregards the possibility that other compo-
nents condtituting about half of the soybean med
may be simulating digestion and/or animd
growth. We fed that the carbohydrate fraction
of soybean med may simulaterumind digestion.

Experimental Procedures

Grain Processing. Early harvest corn
(26% moisture) was processed through aroller
mill and subsequently packed into plagtic
AgBags® for endling. Dry rolled corn was
processed to amean geometric particle sze of
agpproximately 3,800 microns. Whole shdlled
corn was processed daily into flakes by steam
conditioning for gpproximately 40 to 45 minutes
and then flaking through corrugated rolls to a
density of approximately 26 Ib/bushel.

Cattle Performance Trial. Eighty
Hereford-Angus steers (850 |b) were adapted
toacommon dry rolled corn (85% concentrate)
diet prior to initiaing the experiment, in order to
equdize gagrointestind fill.  Animas were
dratified by initid weight and dlotted randomly
withingratato 10 experimenta trestments, with
atotd of eight animas per trestment combina-
tion. Catlewereimplanted with Revalor®-Sand
treated for internd and externa parastes.
Steers were stepped up to fina finishing diets
containing 10% sorghum silage (dry bass) over
aperiod of 10 days.



Compositions and actud protein content of
the experimentd rations are shown in Table 1.
Cattle were fed diets containing either steam-
flaked corn or a70:30 mixture of high-moisture
corn and dry-rolled corn. Additiondly, diets
were supplemented with 2 or 4% (dry basis)
soybean med (49.1% protein) or soybean
molasses (20.9% protein; 62.1% carbohy-
drate). Cattlewereplacedintoindividua feeding
pens (110 ft?) and fed their respective diets
once daily ad libitum. Unconsumed feed was
collected, weighed, and analyzed weekly for dry
matter content.

Find weights were determined as shrunk
weights taken on the day of daughter (gross
weight less 4%) and as carcass weight divided
by a common dressing percentage (63.85%).
Ribeye areq, fat thickness, percentage KPH fat,
marbling score, incidence of dark cutters, and
USDA qudlity and yidd grades were evauated
24 hours after daughter. The experiment was
conducted as a randomized complete-block
desgn with eight replicates of 10 treatments.
Individud anima was the experimenta unit.

Results and Discussion

Performance for the 107-day finishing
experiment is summarized in Tables 2 and 3.
Carcass-adjusted daily gains and feed efficien-
cies were smilar for cattle fed steam-flaked
corn and the high-moisture/dry-rolled corn
combination (P>.2). Cattle fed the high-mois-
ture diet tended (P=.07) to have greater dry
matter intakes. The percentage of carcasses
grading USDA Choice or better wassmilar for
catle fed flaked-corn diets and high
moisture/dry-rolled corncombinations, but most
carcasses graded Choice, so there was little
room for improvement.

I nteractions between grain type and supple-
ment type were not apparent (Table 2). The
oy molasses yidded improvements in
gan and efficiency (carcass adjusted) that

were comparable to those with soybean medl.
Coefficients obtained through regressonandy-
ses(Table 3) suggest that the growth responses
observed may have been consstent with the
level of degradable protein provided by each
supplement.  The response to supplemental
protein was approximately 22 times grester for
catle fed flaked corn than for those fed the
high-moisture/dry-rolled combination. Thismay
have been the result of lower rumind
degradability of protein in seam-flaked grain
compared to high-moisuregrain, thusproviding
for a greater response to supplementa
degradable protein. Based on results of our
study, nonprotein components of soybean medl
and soy molasses may contribute to efficiency
improvements. However, regression estimates
(Table 3) could be interpreted to suggest that
supplementd proteinin theform of soy molasses
Is more readily available than that of soybean
med. This was confirmed by laboratory in
vitro measurements in which soy molasses
supported 55% greater microbia growth under
nitrogen-limiting conditions than soybean medl.

Supplementationwith soy molassesresulted
in higher (P<.05) feed intakes in the cattle fed
the high-moisture corn diet, but had no effect on
intakes of cattle fed the flaked diets. No such
changes were noted when the supplement was
soybean meal. Dressng percentages were
improved (P<.01) in cattle fed the steam-flaked
diet astheleve of soy molasseswas increased.
Other carcasstraitswere not influenced by level
or type of supplement. Given the high percent-
age of carcasses grading USDA Choice or
Prime, there obvioudy was little room for im-
provement of carcass qudlity.

In summary, soy molasses appears to have
feed vaue equd to or greater than that of soy-
bean med when compared on a protein bass.
Its value as a source of supplementa nutrients
appears to be greater in steam-flaked than in
high-moisture corn diets.



Tablel. Compositionsof Diets(Dry Matter Basis)t

Steam-Flaked Corn High-Moisture:Dry-Rolled Corn®

Ingredients Control SM2 SM4 SBM2 SBM4 Control SM2 SM4 SBM2 SBM
Corn 8418 8250 8081 8229 8041 8417 8250 8081 8229 8040
Sorghum silage 1000 1000 1000 1000 10.00 1000 1000 1000 1000 1000
Tallow 200 200 200 200 200 2.00 2.00 2.00 2.00 2.00
Soy molasses - 2,00 400 - - - 200 4.00 - -
Soybean meal - - - 200 400 - - - 200 4.00
Urea 100 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Limestone 160 152 145 161 161 1.60 152 145 161 161
Sodium chloride 030 030 030 030 030 0.30 0.30 0.30 0.30 0.30

Potassium chloride 040 021 002 032 024 0.40 021 0.02 032 0.24
Ammonium sulfate 020 020 020 020 020 0.20 0.20 0.20 0.20 0.20
Calcium phosphate 016 o011 006 012 008 0.16 011 0.06 012 0.08
Vit/TM premix® 016 0.16 016 016 016 0.16 0.16 0.16 0.16 0.16
Actual crudeprotein, 1094 1127 1159 1184 1273 1108 1141 1173 1199 1289

lavi2: 2% soybean molasses, SM4:4% soybean molasses, SBM2: 2% soybean meal, and SBM4: 4% soybean
meal.

Afit/ T™ premix formulated to provide (total diet dry matter): 1.2 KIU/Ib vitamin A, 15 [U/Ib vitamin E, 0.05 ppm
cobalt, 10 ppm copper, 0.60 ppm iodine, 60 ppm manganese, 0.25 ppm selenium, 60 ppm zinc, 30 g/ton Rumensin®,
and 10 g/ton Tylan®.

3High-moisture corn (70%), dry-rolled corn (30%) mixture.

Table2. Least-SquaresMeansfor Performance of Finishing Cattle

Steam-Flaked Corn High-Moisture:Dry-Rolled Corn
Item Control SM2 SM4 SBM2 SBM4 Control SM2 SM4 SBM2 SBM4 SEM
DMI, Ib/d? 218 211 213 209 211 205 228 230 224 218 72
ADG, Ib/d 2.86 281 28 277 324 244 278 311 279 28 2
F:G Ib/IbPC 7.56 750 754 743 647 833 814 734 79 761 .28
Carcass adjusted?
ADG, Ib /iiay 258 299 291 264 321 252 284 34 287 24 2

Carcass adjusted® 848 708 733 783 653 807 798 751 772 737 A48

1sm2: 2% soybean molasses, SM4:4% soybean molasses, SBM2: 2% soybean meal, and SBM4: 4% soybean
meal.

%Calculated by estimating final liveweight as carcassweight divided by acommon dressing percentage of 63.85%.
8Grain processing effect (P<.10).

®Grain processing effect (P<.05).

“Supplement effect (P=.11).
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Table 3. Regression Coefficientsfor Performance of Finishing Cattle

Soybean Meal Soy Molasses
High-Moisture Corn/ High-Moisture Corn/
Flaked Corn Dry-Rolled Corn (70:30) Flaked Corn Dry-Rolled Corn (70:30)
Change per Change per
Change per Change per 1% Added 1% Added
1% Added 1% Added Soy Soy
Item Intercept Soybean Meal Intercept Soybean Meal Intercept Molasses Intercept Molasses
GP 1154 .0088"° 1239 .0030 1221 .0046 1229 .0023
DMI, Ib 2158 -.1629 20.89 3542 2163 6191° 20.83 -104
ADG,Ib* 249 157 256 111 265 083 254 132

1sm2: 2% soybean molasses, SM4:4% soybean molasses, SBM2: 2% soybean meal, and SBM4: 4% soybean
mesl.

3Based on carcass weights and adjusted to a common dressing percentage of 63.85%.

by opeisdifferent from zero (P<.05).

Table4. CarcassCharacteristics

Steam-Flaked Corn High-Moisture:Dry-Rolled Corn
Item Control SM2 SM4 SBM2 SBM4 Control SM2 SM4 SBM2 SBM4 SEM
Dressing percent® 621 648 644 631 637 643 642 634 643 644 59
HCW, lbs 744 76 7711 754 783 73r 7710 7718 T/0 767 17.09
Ribeye area, sq. in. 1251 1265 1265 1289 1337 1230 1343 1313 1364 1245 .05
Kidney, pelvic heart fat, %’ 256 224 250 250 263 269 250 269 263 272 42
Backfat, in 63 67 62 54 58 59 56 54 5 67 .05
USDA yield grade 313 302 313 28 300 300 300 300 325 301 .13
USDA quality grade? 388 387 400 400 400 38 388 400 38 370 .12
Liver abscess, % 25 153 O 0 0 25 0 0 0 1 6.9
Percent choice 875 868 1000 1000 1000 875 875 1000 875 853 98

lgvi2; 2%soybean molasses, SM4:4% soybean molasses, SBM2: 2% soybean meal, and SBM4: 4% soybean
meal.

2USDA quality grade 3 = select, 4 = choice.

4Grain processing x supplement interaction (P<.10).

PEffect of grain processing (P<.10).

92



