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Metabolism and Digestibility of Corn Bran and
Corn Steep Liguor/Distillers Solubles

Tony Scott
Terry Klopfenstein
Rick Stock
Rob Coopet

Corn steep liquor/distillers
solubles lowered pH while feedin
corn bran tended to increase pk
Corn steep liquor/distillers soluble
fed alone changed the ruminal fef
mentation pattern of steers.

Summary

U LS<

helped maintain a higher average pH. endproducts. Processing plants produc-
Corn steep liquor/distillers solubles fed ing ethanol have distillers solubles that
alone altered the fermentation pattern also may be added back to the corn
of steers. There was atendency for cornsteep liquor. Previous research at the
bran to reduce digestibility and for University of Nebraska has shown a
corn steep liquor/distillers solubles to significant interaction between corn

improve digestibility. bran and corn steep liquor/distillers
solubles for gain efficiency . This ex-
Introduction periment was designed to determine the

effect of corn bran, corn steep liquor/
The corn wet milling industry con- distillers solubles and combinations of
tinues to offer Nebraska cattle feedersthe two feed ingredients on metabolism
opportunities to include byproduct in- and digestibility.
gredients in their finishing diets. In-
cluding byproducts in cattle rations Procedure
requires a fundamental working knowl-

Six ruminally cannulated steers and edge of their effect on nutrient metabo-  Six ruminally cannulated (873 Ib)
six intact steers were used in a 6x6 lism and their overall effect on animal and six intact (872 Ib) steers were used
Latin square design to determine the performance. Corn bran is the fibrous in a 6 x 6 Latin square design (2). The
effect of corn bran and/or corn steep fraction left after corn is wet milled. experimental treatment structure was a

liquor/distillers solubles on ruminal

Corn steep liquor contains the soluble 2 x 3 factorial with treatments based

metabolism and digestibility. Steers fed fraction (amino acids, peptides, vita- upon adding corn bran (B), corn steep
corn steep liquor/distiller’s solubles mins, minerals, etc.) of the corn, as well liquor/distillers solubles (ST) and com-
had lower average daily pH. Corn bran as lactate and other fermentation (Continued on next page)
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binations of B and ST to a dry-rolled Table 1. Diet Composition.
corn (DRC) control diet. Treatments Dietd
were DRC, 15%B, 15%ST, 30%ST

’ Ingredient DRC 15ST 30ST 158 15B-15ST  15B-30ST
15%B-15%ST and 15%B-30%ST (DM
basis). Diets (Table 1) were formulated ggﬁ 87.5 735 585 1;265 155’865 12365
to contain (DM basis) a minimum of geep 15.0 30.0 ' 15.0 30.0
13% CP, .70 % Ca, .30% P and includedAlfalfa 7.5 75 7.5 7.5 75 7.5
25 g/ton Rumensin and 10 g/ton Tylan. Supplemert 5.0 4.0 4.0 5.0 4.0 4.0

Steers were fed once daily and allowedaDRC = dry-rolled corn; B = corn bran; ST = steep liquor/distillers solubles.
ad libitum access to diets. Steers were’Includes vitamins, minerals, and feed additives

adapted to a 92.5% concentrate diet by

using adaptation diets containing (DM Table 2. Intake and pH data from cannulated steers.

basis) 35 (9 d), 25 (9 d) and 15% (7 d) Dief?

forage. _ 15B-  15B- p£c
Ruminally cannulated steers were |tem DRC 15ST 30ST 15B  15ST  30ST B SBxST

used to continuously monitor pH and p,,, |, 187 207 179 202 202 213 15 ns ns

intake using the system described bymax pHe 659 659 640 6.76 6.61  6.45 ns .06 ns

Cooper et al. (Nebraska Beef Cattle Avg pre 601 592 575 612 595 592 14 .03 ns

Report, 1997 pp. 49). In addition, ru- MinpH 542 542 525 543 535 550 — — .06

H<5.6 x mi§ 268 286 1389 262 486 5.1 - — o0

men fluid samples were taken for VFA P

analysis. Each period was 14 days: dietZ'éRC I: cé)ry—r(lnlletljt cor;; Bt:fcorn btrjan; STffz stteiptliquo:’./distilllglrst_ﬁollljblesl. o ] A t

. . quals P value for effect of corn bran, effect of steep liquor/distiller’s solubles and corn bran x steep
adaptatlon days 1-7, pH and intake liquor/distiller's solubles interaction.
measurements days 8-13, and rumertns = not significant (P > .20).

fluid sampling day 14. Samples of ru- ax pH = maximum pH.
men fluid were taken every hour for 24 fe’/\’*/l\_’g P: = average PF"_{
Lo in pH = minimum pH.

hours beginning at 0900 on day 14. 9pH<5.6 x min =pH x minutes below pH 5.6.
Analyses of VFA were performed on 12
and 24 hour samples and a composite
sample of each of the hourly samplgs. Table 3. Composite VFA analysis.

Intact steers were used to determine

. . Diet?
the effect of B, ST or combinations of B R
il 15B-  15B- pc

anci ST on total tract d|ge§t|b|l|ty. Eagh Item DRC 15ST 30ST 15B  15ST  30ST B SWBxST
period lasted 14 days: diet adaptation
day 1-10 and total fecal collection days Acetaté 586 539 497 551 576 558 - — 0
11-14. Feed inaredient samples were” oPonaté 336 383 416 386 336 333 - — 005

- 9 p AP 174 141 119 143 171 168 - — 09
taken weekly and feed refusals were Butyrate 239 285 295 196 3.68 4.07 11 .01 12
weighed daily. Samples of feed refusals Total VFA, mM 976 962 96.0 967 949 916 ns ns ns

were taken for days 9-12 (48 hours apRC = dry-rolled corn; B = corn bran; ST = steep liquor/distillers solubles.
before initiation/termination of total PEquals P value for effect of corn bran, effect of steep liquor/distiller's solubles and corn bran x steep
fecal collection). Fecal collection bags !lquor/distiller's solubles interaction.
. ns = not significant (P > .20).
were weighed, sampled and cleanedaeyqs, proportion.
twice da||y SampleS of feed ingrEdi- fAcetate to propionate ratio.
ents, feed refusals and feces were driedMolar proportion.
in a 60C oven and composited for

analysis. Analyses included DM, CP,

NDF and starch. Table 4. Total tract digestibility.
Diet?
Results 158-  15B- pc
ltem DRC 15ST 30ST 158  15ST  30ST B SWBxST

There were no differences in DMI py 173 194 161 181 179 190 ns  ns ns
among steers due to addition of B and/pwm, % 845 878 845 803 830 824 05 ns ns
or ST to the DRC basal diet. SteersCP,% 79.4 83.3 79.0 77.1 78.0 81.5 ns ns ns

nsum n aver £2 4 1b of f inNDF, % 760 784 718 738 756 822 — — .05
consumed an ave ageo boffeed Starch, % 99.8 99.8 99.8 99.6 99.7 99.7 ns ns ns

each of 9.5 meals per day with each
meal averaging 37.9 min. There were ZDRC = dry-rolled corn; B = corn bran; ST = steep quu_or/disti!le_rs s’olubles. _

. . . Equals P value for effect of corn bran, effect of steep liquor/distiller's solubles, corn bran x steep liquor/
no differences in the number, size or distiller’s solubles interaction.
length of meals (data not presented) duens = not significant (P > .20).
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to addition of B and/or ST to the diet. the 15% level of ST but did not further ~ Results using intact steers showed
Laboratory analyses for CP, NDF increase at the 30% level of ST. no differences in DMI due to inclusion
and starch were determined for DRC, B Analyses of VFA composite samples of B and/or ST in the diet (Table 4).
and ST. The CP contents were 8.2, 12.0(Table 3) resulted in a B x ST interac- Inclusion of B in the diet reduced DM
and 26.5% for DRC, B and ST, respec- tion for molar proportion of acetate and digestibility. Though highly digestible,
tively. Fiber (NDF) contents were 19.8, propionate, as well as acetate to propi-corn bran is likely slightly less digest-
78.2 and 0.0% for DRC, B and ST, onate ratio (A:P). When ST was fed ible than the DRC it replaced. There
respectively. Starch contents were 80.7,alone, acetate decreased, propionatavas a B x ST interaction for NDF
23.1 and 15.0% for DRC, B and ST, increased and the acetate to propionataligestibility. The digestibility of CP
respectively. ratio decreased as level of ST increasedand starch were not changed by feeding
Adding ST to the diet lowered aver- However, when B and ST were fed in B and/or ST.
age ruminal pH (Avg pH, Table 2). combination, acetate, propionate and Results ofthisresearchindicate feed-
Corn steep liquor/distillers solubles has acetate to propionate ratio were similar ing corn steep liquor/distillers solubles
an inherently low pH (4.0-4.5), as well to the DRC control, regardless of the lowers the average ruminal pH of steers.
as an appreciable amount of lactic acidlevel of ST in the diet. Inclusion of ST Feeding corn bran may help to maintain
and unfermented carbohydrates. Therein the diet increased the molar propor- a higher average pH. The acetate to
was a tendency (P = .14) for B to tion of butyrate. Total VFA concentra- propionate ratio of steers is lowered
increase average pH. There was a B xtion was not changed by feeding of B when corn steep liquor/distillers solubles
ST interaction for both minimum pH and/or ST. The fermentation pattern is fed alone. Feeding corn bran reduced
and pH<5.6 x min (Min pH and pH<5.6, change that accompanied the feeding ofdry matter digestibility.
Table 2). When ST was fed alone, mini- ST alone may help to explain a previous
mum pH decreased and pH<5.6 x min finding: that when ST replaced DRC in
increased as additional ST was addedthe diet it appeared to have a higher
However, when B and ST were fed in energy value (Nebraska Beef Cattle | Tony Scott, gr«'cldu‘ateI student; Terry
combination, minimum pH decr'eased Report, 1997 pp. 72). The h|gh lactic gigﬁfg?oséﬁ:”(’:ergifllezsc)"rLA'\;‘i'lw%é;;:ﬁfﬁ'é'gcgg”'
at the 15% level of ST, but did not acid content of ST may contribute to the cooper, research technician, Lincoln.
further decrease with additional ST. change, due to metabolism of lactic
Similarly, pH<5.6 x min increased at acid to propionate.
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