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ABSTRACT: Seventy-two Hol stein steers (273 kg) were used in a 151-d
feeding trial to evaluate the influence of nethod of fat
suppl enment ati on on grow h-performance. D etary treatnents consi sted
of 1) control diet (no supplenental fat), 2) 5%yell ow grease (YQ
on grain (YG was first mxed with a portion of the steamfl aked
corn in the proportion 25% YG to 75% corn, prior to addi ng other
dietary ingredients), and 3) 5% YG on ration (YG was added to the
m xer as the next to the last step, prior to adding nol asses.).
There were no treatnent effects (P > .10) on ADG The addition of
5% YG decreased (6.3% P < .01) DM, and increased feed efficiency
(4.7% P < .01) and diet NE; (5.7% P < .01). There were no effects
(P > .10) of method of fat supplenentation on growt h-performnmance.
Six Holstein steers (313 kg) with cannulas in the runmen and
proxi mal duodenum were used in a replicated 3 X 3 Latin square
design experinment to evaluate treatnent effects on digestive
function. There were no treatnent effect ( P > .10) on rum nal
digestion of starch or N Supplenental YG decreased rum nal
di gestion of OM (10.4, P < .01) and ADF (36.7% P < .10). There
were no treatment effects (P > .10) on post-rum nal digestion of
OM starch, ADF and lipid. However, saturating a portion of the
grain with fat decreased slightly (2.7% P < .10) post rum na
digestion of N. Supplenental YG decreased (P < .10) total tract
digestion of M (1.8% and ADF (13.9%. It is concluded that there
are no positive associative effects of adding YGdirectly to steam
fl aked corn on growth-performance or digestive function.

Introduction

Typically, the first limting step toward degradati on of feed
particles within the runmen is exposure of the substrate to the
enzymati c process. This fornms the basis for the various processing
techniques applied to grains and forages. For exanple, steam
flaking corn disrupts the seed coat and protein matrix surroundi ng
the starch granules, thereby enhancing rumnal and total tract
di gestion. Saturating the grain with supplenental fat may reduce
the exposure rate of starch to rumnal fernentation, and enhance
escape of starch to the small intestine. The objective of the
present study is to investigate this strategy with respect to
feedl ot cattle performance and digestive function.

Experimental Procedure
Trial 1. Seventy-two Hol stein steers weighing 273 kg were
bl ocked by wei ght and random y assi gned, w thin weight groupings,
to 12 pens (6 steers/pen). Pens were 43 nt with 22 nt overhead
shade, automatic waterers and 2.4-m fence-line feed bunks. The
trial was initiated January 28, 1993. Average daily m ni num and



maxi mum air tenperatures during the trial were 13 and 31°C,
respectively. There was 2.6 cm precipitation; average daily
relative humdity was 41% Steers were inplanted with Synovex- S®
(Syntex Corp., Des Mines, |IA) upon initiation of the trial and
reinmplanted with Reval or® (Hoechst-Roussel Agri-Vet, Sonerville,
NJ) on d 56. Conposition of the dietary treatnments is shown in
Table 1. Diets were prepared at approximately weekly intervals and
stored in plywod boxes located in front of each pen. Steers were
allowed ad libitumaccess to experinental diets, with twce-daily
f eeding. Hot carcass weights were obtained fromall steers at tine
of slaughter. After the carcasses are chilled for 48 h the
foll ow ng neasurenents were obtained: 1) |ongissinus nuscle area
(ribeye area), taken by direct grid reading of the eye nuscle at
the twelfth rib; 2) subcutaneous fat over the eye nuscle at the
twelfth rib taken at a location 3/4 the lateral length fromthe
chine bone end; 3) kidney, pelvic and heart fat (KPH) as a
per cent age of carcass weight and 4) marbling score (USDA, 1965).
Retail yields (boneless, closely trimed retail cuts from the
round, loin, rib, and chuck as a percentage of carcass weight) were
estimated using the equation of (USDA, 1965). Energy retention was
not neasured directly in this trial, however, given the assunption
that the primary determ nant of energy gain (EG was wei ght gain,
EG was cal cul ated by the equati on:
EG=ADG°%5 . 0557BW"5,
where EGis the daily energy deposited (Mal/d), ADGis weight gain
(kg/d) and BWis the nmean body wei ght (kg; NRC, 1984). Maintenance
ener gy, expended (EM was cal cul ated by the equati on:
EM=. OB4 WS

(Garrett, 1971). Fromthe derived estinmates for energy required for
mai nt enance and gain, the NEm and NEg values of the diet are
obtained by process of iteration to fit the relationship: NEg=
.877NE. + .41 (Zinn and Plascencia, 1996). In determ ning steer
performance, initial and final weights were reduced 4% to account
for digestive tract fill. Pen neans were used as experinental
units. The trial will be analyzed as a random zed conpl ete bl ock
desi gn experinment (H cks, 1973). Treatnent effects were tested by
means of the followng orthogonal contrasts: 1) control vs
suppl enental fat, 2) fat on grain vs fat on total m xed ration

Trial 2. Six Holstein steer (313 kg) with cannulas in the
rumen and proxi mal duodenum (Zi nn and Pl ascencia, 1993) were used
in a replicated 3X3 Latin square experinment to study treatnent
effects on characteristics of rumnal and total tract digestion.
Treatnments were the sanme as those used in trial 1 (Table 1), with
.40% chromc oxide added as a digesta nmarker. Steers were
mai ntai ned in individual pens (3.9 nf) with access to water at all
tinmes. Diets were fed at 0800 and 2000 daily. Experinmental periods
consisted of a 10-d diet adjustnent period followed by a 4-d
collection period. During the collection period duodenal and fecal
sanpl es were taken fromall steers, twice daily as follows: d 1,
0750 and 1350; d 2, 0900 and 1500; d 3, 1050 and 1650; and d 4,



1200 and 1800. Individual sanples consisted of approximately 500 m
duodenal chynme and 200 g (wet basis) fecal nmaterial. Sanples from
each steer and within each collection period were conposited for
analysis. During the final day of each collection period, rum nal
sanpl es were obtained fromeach steer 4 h after the norning feeding
via the rumnal cannula. Rumnal fluid pH was determ ned (Digi-
Sense LCD pH Meter, Col e-Parner, Chicago, IL) on fresh sanples, and
sanples were strained through four |ayers of cheesecloth. Two
mlliters of freshly prepared 25% (w v) neta-phosphoric acid was
added to 8 nL of strained rumnal fluid. Sanples were then
centrifuged (17,000 x g for 10 mn) and supernatant fluid stored at
-20°C for VFA analysis. Upon conpletion of the trial, rumnal fluid
was obtained from all steers and conposited for isolation of
rum nal bacteria via differential centrifugation (Bergen et al.
1968). Sanples were subjected to all or part of the follow ng
anal ysis: DM (oven drying at 105°C until no further weight |oss);
ash, Kjeldahl N, ammonia N (AQAC, 1975); ADF (CGoering and Van
Soest, 1970); purines (Zinn and Omens, 1986); lipid (Zinn, 1994);
VFA concentrations of rumnal fluid (gas chromatography; Zinn,
1988); chromc oxide (H Il and Anderson, 1958) and starch (Zinn
1990). Mcrobial organic matter (MOM and N (MN) |eaving the
abomasum was cal cul ated using purines as a mcrobial marker (Zinn
and Onens, 1986). Organic matter fernented in the runen (OVF) was
considered equal to OM intake mnus the difference between the
anount of total OM reaching the duodenum and MOM reaching the
duodenum Feed N escape to the small intestine was considered equal
to total N |leaving the abomasum m nus ammoni a-N and MN and, thus,
i ncludes any endogenous contributions. Methane production was
cal cul ated based on the theoretical fernmentation balance for
observed nolar distribution of VFA and OM fernented in the runen
(Wlin, 1960) and rum nal OM digestion. The trial was anal yzed as
a replicated 3 X 3 Latin square according to the follow ng
statistical nodel: Y,y=p + B + A,y + P+ T + E;,, wiere B is
bl ock, A, is steer within block, P is period, T, is treatnent and
Eijw is residual error. Treatnment effects were tested by neans of
the foll owi ng orthogonal contrasts: 1) control vs supplenental fat,
2) fat on grain vs fat on total m xed ration.

Implications
Met hod of fat suppl enentation does not influence the feeding
value of fat for feedlot cattle. Saturation of a portion of the
dietary steamflaked corn with yell ow grease does not reduce its
negative effects on rumnal fiber digestion, nor does it enhance
the proportion of dietary starch that escapes rum nal degradati on.



Table 1. COWPOSI TI ON OF EXPERI MENTAL DI ETS FED TO STEERS
(Trials 1, 2)2
WAA444444444440444444040484484044484484044444840444444044444444444444
Suppl enent al f at
ltem Cont r ol On ration On grain

S$333333133331333313331133331333113331133)113331133)11)))))3))))))Q
| ngr edi ent conposition, % (DM basis)

Al fal fa hay 8.00 8.00 8. 00
Sudangr ass hay 4. 00 4. 00 4. 00
Steam f | aked corn 80. 29 75. 29 75. 29
Yel | ow grease®

On grain® 5.00

On rationd 5. 00
Cane npl asses 4. 00 4. 00 4. 00
Li nest one 1.77 1.77 1.77
Di cal ci um phosphat e . 25 . 25 . 25
Ur ea 1.19 1.19 1.19
Trace mneral salte® . 50 . 50 . 50

Nutrient conposition (DM basis)f

NE, Mcal/kg

Mai nt enance 2.15 2. 33 2. 33

Gin 1.47 1.63 1.63
Crude protein, % 13.0 12.6 12.6
Et her extract, % 3.7 8.4 8.4
Calcium % . 80 . 80 . 80
Phosphorus, % .37 . 36 36

S))))))))))))))))))))))))))))))))))))))))))))))))))))))))))Q. _ _
aDiets intrial 2 contained an additional .4% chronic oxide as

a di gesta nmarker.

bFatty acid profile: Cl12:0, .30% Cl4:0, .76% C16:0, 14.54%
Cl6:1, 1.38% C18:0, 8.61% Cl18:1, 48.30% C18:2, 22.42% C18: 3,
2.26%

°As the first step in preparing the batch, the yell ow grease
was mxed with a portion of the steamflaked corn in the proportion
5% grease to 15% corn, prior to adding other ingredients.

dYel | ow grease was added to the mixer as the next to the |ast
step, prior to addi ng nol asses.

®Trace mneral salt contained: CoSO4, .068% CuSH4, 1.04%
FeSO4, 3.57% 2zZnO, 1.24% WSO, 1.07% KI, .052% and Nad,



92. 96%

"Based on tabul ar val ues for individual feed ingredients (NRC,
1984) with exception of supplenental fat which was assigned NE, and

NE, val ues of 6.03 and 4.79, respectively (Zinn, 1988).

Table 2. Influence of nethod of fat supplenentation on feedl ot
performance of Holstein steers (Trial 1)
WAA444444444440484448404048444044484484044444840444444044444444444444

Suppl enent al f at
ltem Cont r ol On ration On grain SD

S)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))Q
Pen replicates

Days on test 151 151 151
Wei ght, kg?

Initial 273 273 272 1

Fi nal 505 500 502 4
ADG, kg/d 1.53 1.50 1.52 .02
DM, kg/dP 8. 23 7.68 7.74 .11
DM / AD@ 5.37 5.12 5.11 . 04
D et NE, Mal/kg

Mai nt enance® 2.26 2.36 2.36 .01

Gai n® 1.57 1.66 1.66 .01
(bserved/ expected diet NE

Mai nt enance® 1. 06 1.01 1.01 .01

Gai n® 1.07 1.02 1.02 .01
NE of yell ow grease, Mal/kg

Mai nt enance 4, 38 4, 38

Gai n

$33333333337333333333333333333333333331111133333333)3)33))))))))))Q

g nitial and final live weights reduced 4%to account for fill

®Suppl enental fat versus control, P < .01.

Table 3. Influence of nmethod of fat supplenentation on
characteristics of Holstein steers (Trial 1)
WA4444444444444444444444444444444444044044844444444444444444444444\)

Suppl enent al f at

I tem Cont r ol On ration On grain SD
S)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))Q
Carcass wei ght, kg 310 307 4
Dressi ng percent age 61.4 61. 3 61.8 . 6

Rib eye area, cn? 79.8 77.8 79.9 1.7

gr owt h-

carcass



Fat thickness, cm .45 . 39 . 46 .08

KPH, 9% 1.25 1.63 1.63 . 37
Mar bl i ng scoreP 3.6 3.8 3.6 .2
Retail yield, % 52.5 52.3 52. 4 .4
Li ver abscess, % 8.5 8.5 4.3 9.4

SIDDIDDDIIIIDIIIDIIIIDDIIIIDIIIIDIIIIDIIIIIII IO DI, _
aKi dney, pelvic and heart fat as a percentage of carcass wei ght.

°Coded: Mnimumslight = 3, mninumsmall = 4, etc.

Tabl e 4. Influence of method of fat supplenentation characteristics of OV
starch, ADF, N and lipid digestion (Trial 2)
WAA4444444444404044484048484484044484484044444840444444044444444444444

Suppl enent al f at
ltem Cont r ol On ration On grain SD

S)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))Q
Steer replicates

I nt ake, g/d
DM 6,074 6, 125 6, 112
oM 5, 755 5, 800 5, 786
Starch 3,062 2,974 2,891
ADF 546 462 495
N 119 114 117
Lipid 187 517 530
Leavi ng abomasum g/d
ow 2,110 2,582 2,526 319
Starch 241 281 273 108
ADF 323 360 349 58
Non- ammoni a N 124 123 120 12
M crobial N 65.0 63. 2 63.5 10.7
Feed N 59.5 60. 1 57.0 8.8
Li pi d® 419 579 589 92.9
Rum nal digestion, % ntake
74. 6 66. 4 67.2 3.8
Starch 92.1 90.5 90. 3 3.4
ADF° 40. 3 21.1 29.9 12.9
Feed N 49. 71 47. 2 51.5 7 1
M crobi al efficiency® 15.1 16.5 16. 6 2.2
Protein efficiency® 1.05 1.08 1.02 .08



Fecal excretion, g/d

ov 762 834 886 119
Starch 9.2 8.6 11.4 3.7
ADF 251 252 257 45
N 29.3 28.8 30.6 2.7
Li pi d@ 139 194 213 56
Post-rum nal digestion, % eavi ng abomasum
oM 63. 1 67.5 64. 9 4.8
Starch 95.8 96. 6 95. 6 1.6
ADF 18. 3 30.0 24.2 23.0
N 77.5 77.6 75.5 1.6
Li pi d 67. 2 66. 5 64. 0 5.2
Total tract digestion, %
o 86. 7 85. 6 84.7 1.6
St ar chf 99.7 99.7 99.6 .1
ADF¢ 53.9 44.9 47.9 7.5
N 75. 4 74.8 74.0 1.6

O

S))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
aSuppl enmental fat versus control, P < .O05.

®Suppl enental fat versus control, P < .01.
cSuppl emental fat versus control, P < .10.
M crobial N, g/kg OM fernented.

¢eDuodenal non-anmmonia N N i nt ake.

"Met hod of adding fat, P < .10.

Table 5. Influence of nethod of fat supplenentation on rumnal pH
VFA nol ar proportions and estimated nmet hane production 4 h after
feeding (Trial 2)
WAA4444444444404444440444844840444844840444844840444444044444444444444

Suppl enent al f at
ltem Cont r ol On ration On grain SD

S)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))Q
Steer replicates

Rum nal pH 5.67 5.91 5.94

Rum nal VFA, nol /100 nol
Acet at e 53.3 56.0 56.1 9.4
Pr opi onat e 33.7 32. 4 34.5 7.5
Butyrate 13.0 11.6 9.4 3.8

Met hane production® .43 . 46 .44 11

S)3000020000000300003003000 0300300000000 000000 00000000)00)))
aSuppl enmental fat versus control, P < .10.

®Met hane, nol/nol gl ucose equi val ent fernented.



