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Abstract: This study was to evaluate the effects of crude palm oil or full fat soybean in total mixed
ration (TMR) containing either baby corn stalk or Napier grass silage as a roughage source on rumen
fermentation, feedlot performance, carcass characteristics, meat quality and production cost of dairy
steers. Forty crossbred dairy steers (>75% Holstein Friesian) with an initial weight of 510.00 + 39.00 kg
were used in feeding experiments over 5 months. Steers were fed TMR with 85:15 as concentrate: rough-
age ratio. The experimental design was a completely randomized design (CRD) and consisted of four
TMR as a follows 1) full fat soybean as a lipid source and baby corn stalk silage as a roughage source
(FSBCS), 2) full fat soybean as a lipid source and Napier grass silage as a roughage source (FSNS), 3)
crude palm oil as a lipid source and baby corn stalk silage as a roughage source (POBCS) and 4) crude
palm oil as a lipid source and Napier grass silage as a roughage source (PONS). The results showed
that weight gain and average daily gain (ADG) of steers fed FSBCS tended to be higher than the other
diets (P=0.05). FSBCS and POBCS had higher fat thickness than FSNS and PONS (P<0.01). However,
the profit of animal fed FSBCS was higher than FSNS, POBCS and PONS, respectively.

Keywords: full fat soybean, crude palm oil, Napier grass silage, baby corn stalk silage, dairy steers
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Table 1 Ingredients and chemical compositions of TMR diets

ltem FSBCS FSNS POBCS PONS BCS NS
Ingredient
Cassava chip 40.00 40.00 40.00 40.00
Defatted palm kernel meal 20.00 20.00 20.00 20.00
Full fat soybean 15.00 15.00 0.00 0.00
Soybean meal 0.00 0.00 12.50 12.50
Crude palm ol 0.00 0.00 2.50 2.50
Ground corn 13.00 13.00 13.00 13.00
Molasses 9.00 9.00 9.00 9.00
Urea 1.50 1.50 1.50 1.50
Vitamin and mineral mixture® 0.50 0.50 0.50 0.50
Sulfur 0.10 0.10 0.10 0.10
Salt 0.20 0.20 0.20 0.20
Dicalcium phosphate 1.00 1.00 1.00 1.00
Sodium bicarbonate 0.50 0.50 0.50 0.50
Baby corn stalk silage 15.00 0.00 15.00 0.00
Napier grass silage 0.00 15.00 0.00 15.00

Chemical composition*®

Dry matter (%) 75.89 75.36 75.16 74.64 22.00 19.38
Crude protein (%DM) 14.76 14.15 13.92 14.31 5.42 7.39
Crude fat (%DM) 3.18 3.07 3.08 2.97 1.53 0.97
Ash (%DM) 6.70 5.87 7.08 6.24 9.71 5.53
Calcium (%DM) 0.90 0.91 0.78 0.79 0.56 0.61
Phosphorus (%DM) 0.40 0.40 0.35 0.35 0.15 0.16
Neutral detergent fiber (%DM) 27.58 25.93 29.52 27.86 67.43 59.15
Acid detergent fiber (%DM) 22.07 19.93 20.93 18.79 48.53 37.83
Organic matter (%DM) 93.30 94.13 92.92 93.76 90.29 94.47
Total carbohydrate (%DM)” 75.36 76.91 75.92 76.48 83.34 86.11

Note: FSBCS = full fat soybean in concentrate with baby corn stalk silage; FSNS = full fat soybean in concentrate with
Napier grass silage; POBCS = palm oil in concentrate with baby corn stalk silage; PONS = palm oil in concentrate with
Napier grass silage; BCS = baby corn stalk silage; NS = Napier grass silage

® Agromix beef No. 46: vitamin A = 2,160,000 IU, vitamin B3 = 100,000 IU, vitamin E = 5,000 IU,
Mn=859g,Zn=6.4g,Cu=1.6g,Mg=16g, Co=320mg, | =800 mg, Se = 32 mg (Agromix beef No.46: A..O. Co.
LTD, Nakhon Pathom, Thailand)

°Total carbohydrate was calculated (100% — (Crude protein + Ether extract + Ash%) (Sniffen et al., 1992)

* Chemical compositions were analyzed
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Table 2 Effects of TMR diets on growth performance and feed intake of dairy steers

P—value
ltem FSBCS FSNS POBCS PONS SEM Treatments L1 L2
Initial weight (kg) 506.88 505.00 518.50 506.70 42.80 0.96 0.76 0.70
Final weight (kg) 654.00 654.83 611.20 642.30 29.25 0.14 0.08 0.21
Weight gain (kg) 147.12 149.83 92.70 135.60 29.79 0.05 0.04 0.09
ADG (kg/d) 1.15 1.08 0.79 1.1 0.30 0.05 0.04 0.09
TMR intake (kgDM/d) 8.94 9.23 8.90 9.31 0.89 0.88 0.78 0.48
FCR 8.85 8.49 11.49 8.56 3.13 0.06 0.03 0.17

FSBCS = full fat soybean in concentrate with baby corn stalk silage; FSNS = full fat soybean in concentrate with Napier
grass silage; POBCS = palm oil 2.5% in concentrate with baby corn stalk silage; PONS = palm oil 2.5% in concentrate

with baby corn stalk silage.
SEM = standard error of the mean

L1 = Orthogonal contrasts (FSBCS, FSNS VS. POBCS, PONS)
L2 = Orthogonal contrasts (FSBCS, POBCS VS. FSNS, PONS)
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Table 3 Effects of TMR diets on rumen fermentation and blood metabolites in dairy steers

P-value

ltem FSBCS FSNS POBCS PONS SEM Treatments L1 L2
Ruminal pH 6.17 6.37 6.29 6.25 0.21 0.14 0.12 0.39
NH3-N (mgN/dL) 11.52 11.14 11.26 11.41 3.53 0.98 0.81 0.93
Total SCFA (mmol/L) 286.80 287.00 284.60  289.20 1.13 0.99 0.92 0.98
Acetate (mmol/100mol) 82.07 81.98 80.36 80.19 2.23 0.44 0.11 0.93
Propionate (mmol/100mol)  10.04 7.89 8.87 9.22 3.18 0.29 0.09 0.62
Butyrate (mmol/100mol) 10.13 9.68 10.67 9.17 1.77 0.06 0.27 0.01
Glucose (mg/dL) 62.50 60.13 54.50 67.38 9.77 0.31 0.21 0.94
BUN (mg/dL) 13.03 12.75 11.10 13.70 2.32 0.14 0.20 0.29

FSBCS = full fat soybean in concentrate with baby corn stalk silage; FSNS = full fat soybean in concentrate with Napier
grass silage; POBCS = palm oil 2.5% in concentrate with baby corn stalk silage; PONS = palm oil 2.5% in concentrate

with baby corn stalk silage; BUN = blood urea nitrogen; Glucose = blood glucose;

BUN = blood urea nitrogen; Glucose = blood glucose.
SEM = standard error of the mean

L1 = Orthogonal contrasts (FSBCS, FSNS VS. POBCS, PONS)
L2 = Orthogonal contrasts (FSBCS, POBCS VS. FSNS, PONS)
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Table 4 Effects of TMR diets on carcass characteristics, chemical compositions, and meat quality of dairy steers

P-value
ltem FSBCS FSNS POBCS PONS SEM Treatments L1 Lo

Hot carcass (%) 55.58"  56.13"  58.25°  56.28 1.05 0.04 0.04 0.56
pH 1 hr 6.63 6.61 6.53 6.76 0.13 0.12 0.59 0.11
pH 48 hr 5.60 5.60 5.64 5.62 0.04 0.47 0.14 0.83
Backfat thickness (cm) 1.12a 0.70ab 1.00a 0.54b 0.34 0.03 0.13 <0.01
LM area (cm”) 76.89 75.47 78.67 75.36 12.68 0.98 0.95 0.70
Marbling score 2.00 2.00 2.00 1.00 0.73 0.41 0.50 0.56
Moisture (%) 67.18 67.33 66.23 69.45 2.73 0.36 0.56 0.21
Crude fat (%DM) 24.87 23.99 26.36 18.64 8.04 0.52 0.46 0.33
Drip loss (%) 1.97 2.52 2.54 2.53 0.810 0.61 0.37 0.47
Color

L* (lightness) 38.24 38.68 39.19 38.68 2.50 0.14 0.30 0.20

a* (redness) 19.21 18.35 19.61 19.00 1.39 0.64 0.50 0.29

b* (yellowness) 15.31 15.05 15.75 14.74 1.57 0.85 0.89 0.47
Shear force (kgf) 5.26 5.95 5.49 5.88 1.76 0.57 0.80 0.21

FSBCS = full fat soybean in concentrate with baby corn stalk silage; FSNS = full fat soybean in concentrate with Napier
grass silage; POBCS = palm oil 2.5% in concentrate with baby corn stalk silage; PONS = palm oil 2.5% in concentrate

with baby corn stalk silage.

2be\/alues on the same row with different superscripts differ (p < 0.05).

SEM = standard error of the mean

L1 = Orthogonal contrasts (FSBCS, FSNS VS. POBCS, PONS)
L2 = Orthogonal contrasts (FSBCS, POBCS VS. FSNS, PONS)
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Table 5 Effects of TMR diets on production cost, revenue, and profit of feedlot dairy steers

ltem FSBCS FSNS POBCS PONS
Steer price (Baht/head) 45,619 45,450 46,665 47,665
Feed cost (Baht /head) 12,875 12,360 11,433 12177
Other variable costs (Baht /head) 2,510 2,559 2,514 2,546
Fixed costs (Baht /head) 500 500 500 500
Total cost (Baht /head) 61,504 60,869 61,112 62,888
Total revenue (Baht /head) 66,930 64,870 63,736 63,266
Profit (Baht /head) 5,426 4,001 2,624 378
Feed cost per gain (Baht /kg) 87.51 82.49 123.33 89.80

FSBCS = full fat soybean in concentrate with baby corn stalk silage; FSNS = full fat soybean in concentrate with Napier
grass silage; POBCS = palm oil 2.5% in concentrate with baby corn stalk silage; PONS = palm oil 2.5% in concentrate

with baby corn stalk silage.

G

mﬂmmmamiwumuLﬂumehuu
Iummm@umumuslummmimmvﬂmm‘mﬂ
wudfisnmnnadiLlpuazmadanimingas
ndlpgquitldsuisudnduumasesladu u
a & < [ 1 é 1 dl Yo ¥ ¥
fulafidusainguaindn Taguinlasusiudiaine
dndaumdnviranawubasmindaussnninnig
gunarnsuingeslunszinizguuliuansig
o 1 < dl Yo v v 1 o a
i adslsfinnulanlifududiainadndeuning
AT liudunasgandn tagunlasuuan
willefuiniduunasaesa ey nanauum

annsgulanudnlanlafuaiuns FSBCS Tina
FIOLUMILEINGA

v a
LAaN@1Ta9ay
= S 2
lnsanm 1@a9nes. 2556. gRanistlgnunn
willasiindest. gueRdouazimun
2119497 WATINTANY, WATINTAN.
24 vt
qnimid LAsgna waz oy Taniawmuna.
dqj ¥ a
2548. ArunIWan e lATTLLNIIUEAS
wazNIRAmTeLlsznA ne. U qivise
o 2y ¥
WIAEN, nganaWAg. 84 i,



66

MNENANFASINHATLALNNIFAANIS 5 (2) : 56-68 (2565)

GUNA NNFRN. 2556. NAUAINITLATNUNTUAT

avAdsznavaesnsalaiuleddn
(Oleic acid) @fgj@;\iﬁi@m@mamimﬁ@
ADUNINGN Lmz@mmmﬁmmimﬁﬂqﬂ
NANUINWNU. AnantnusdToyonin,
nvanendumalulaggauts. 121 ui.

AN LURINTL. 2556, HATRINIT IR 12U

uazsudinaduiiluluasanuisue
ARFBANITONINNNTNAR ANTNTINUAY
FununIsnanlnaunsdluszazganiig.
AnendnwusdToynyiin, anidnads
INHATANART. 95 Uil

wmande 1AusAaT. 2548, InHuA1ansdnd

d” 4” a o = QI
ALNLEAY. UTHEN N7le wamLafinga
WAL Nipel ane, W lud. 357 wii.

UNSR LTy Nes, 438 axanuu, Qunad

yoyuau, Aeie laauiny, s9nnd
Toyeynyny, U317 Buydng way
3N TuWHRd. 2553, NgANEA
WIH e UaNIIaNIWNITHAR
AMATNTIN
Lmt@ﬁ%mimﬁﬂﬁuﬁﬁ%mqLmu‘ﬁvl,é’
Fuamnsgtuuuunnsnaiu. i 69-76.
Tu: nnsdssguiannisreINmIINeNGe
NHATANARS ASAT 48. NgaHATLAS.

BRASHAARULLNUNIN

Uyaen T9rBasena. 2546. TUANNNARIAART.

ANWATIN 1. AN, FUUTIUNITNNN,
e lusd. 202 win.

Watie laenngy. 2553. BnswaeegUiaansy

neuen srauledulueuns uazssey
A1 TUNITYUARANTTDNINNTUAR
AMNINTIN WAZHAUYUNITUARUDY
Tm‘f'zfa@ﬂmu. AnantunusiFoyoain,
NMANLNANEATANERNT UATLFN.
90 wti.

a1 299Ul 2533, TnauANansARdLALn@Ral.

WUl WUURTTI, NIUNNUUIUAT.
473 wil,

s

Ananwal WAwda, Juned Yoyuau, asdgu

NITYABLATN, NINT (TEINTN UATETaE
AZIIUUI. 2559, ANTIDNINNNILATEY

Gty

q

M LLQOmWLﬁ@IﬂuuLWﬂ@uﬁ
Isuemnsfiuansneiu. uriunums 44
Wiz 2: 145-152.

ANANINGL. 2539. N1IMIIRADLATUNIN
Tangauenesdnd. AuiRdauaziinausy
mm'gmqmummﬁ NN INYNAY
WNEHATAIARNT INTILUANTUNILAL,
uAstlgn. 194 v,

Telz AzAUWT uasisTn Tauncy. 2554, Na183

sUsednizatsuen szaulaiuly
4nIanTg Lavszazinan lun13yusie
ANITONINNTNARNUASATUNINTINUDS
Imﬁ@@mnmmu. 13ATINEANARNTN AT
22(3): 235-244.

Foy azouwl. 2551, qatiaanguazinalulag

TANINATURAUN T IUNTZINIZILNU.
NIARTIARILNG ADAZINEAT NUNIUAL.
NMANLNNENHATAIANT, WATLFN.
249 wif.

Fey AZOUUN. 2561, AAUTIFE UNITINIZINY

waznislddselaay. Tasenasiivy
AransastiLuninangzinm naInsLan
WA UUAANEN RN EATANART,
NIUMNNUIUAT. 290 11N,

AOAC International. 2016. Official Methods of

Analysis of AOAC International. 20"
ed. Assoc. Off. Anal. Chem., Rockuville,
MD, USA.

AOAC International. 2019. Official Methods of

Cacere,

Analysis, Association of Official
Analysis Chemists. AOAC International
Gaithersburg, MD, USA.

R. A. S., M. G. Morais, F. V. Alves, G.
L. D. Feijo,C.C.B. F. Itavo, L. C. V. ltavo,
L. B. O’liveira and C. B. Ribeiro. 2014.
Quantitative and qualitative carcass
characteristics of feedlot ewes
subjected to increasing levels of
concentrate in the diet. Arquivo
Brasileiro de Medicina Veterinaria e
Zootecnia 66: 1601-1610.



Agricultural Science and Management J. 5 (2) : 56-68 (2022)

67

Castro,

T., A. Cabezas, J. De la Fuente,
B. Isabel, T. Manso and V. Jimeno. 2016.
Animal performance and meat
characteristics in steers reared in
intensive conditions fed with different
vegetable oils. Animal 10: 520-530.

Choi, S. H., G. O. Gang, J. E. Sawyer, B. J.

Johnson, K. H. Kim, C. W. Choi and
S. B. Smith. 2015. Fatty acid
biosynthesis and lipogenic enzyme
activities in subcutaneous adipose
tissue of feedlot steers fed
supplementary palm oil or soybean
oil. Journal of Animal Science
91: 2091-2098.

Croker, C. L. 1967. Rapid determination of urea

Filya, I.

nitrogen in serum or plasma without
deproteinization. American Journal of
Medical Technology 33: 361-365.
2004. Nutritive value and aerobic
stability of whole crop maize silage
harvested at four stages of maturity.
Animal Feed Science and Technology
116: 141-150.

Higginbotham, R. B., J. J. Huber, M. V. Wallentine,

N. P. Johnston and D. Dndri. 1989.
Influence of protein percentage and
degradability on performance of
lactating cows during moderate
temperature. Journal of Dairy Science

72:1818-1823.

Honikel, K. O. 1987. How to measure the

water-holding capacity of meat?
Recommendation of standardized
methods. pp. 129-142. In: P. V. Tarrant,
G. Eikelenboom and G. Monin (Eds.).
Evaluation Control of Meat Quality in
Pigs. Martinus Nijhoff, Dordrecht, The

Netherlands.

Jordan,

E., D. Kenny, M. Hawkins, R. Malone,
D. K. Loveet and F. D O'Mara. 2006.
Effect of refined soy oil or whole
soybeans on intake, methane output
and performance of young bulls.
Journal of Animal Science 84(9):
2418-2425.

Kaneko, J. J., J. W. Harvey and M. L. Bruss. 2008.

Kung, L.

Clinical Biochemistry of Domestic
Animals. Academic Press. San Deigo,
California. USA. 916 p.

Jr.and J. T. Huber. 1983. Performance
of high producing cows in early
lactation fed protein of varying
amounts, sources, and degradability.
Journal of Dairy Science 66: 227-234.

Machado, M., J. F. Lage, A. F. Ribeiro, L. R.

Simonetti, E. A. Oliveira and T. T.
Berchielli. 2015. Quality of aged meat
of young bulls fed crude glycerin
associated with different roughage
sources. Acta Scientiarum. Animal
Sciences 37: 167-172.

Matsuba, K., A. Padlom, A. Khongpradit, P.

Boonsaen, P. Thirawong, S. Sawanon,
Y. Suzuki, S. Koike and Y. Kobayashi.
2019. Selection of plant oil as a
supplemental energy source by
monitoring rumen profiles and its
dietary application in Thai crossbred
beef cattle. Asian-Australasian Journal
of Animal Sciences 32: 1511-1520.

Montgomery, S. P., J. S. Drouilard, T. G. Nagaraja,

E. C. Titgemeyer and J. J. Sindt. 2008.
Effects of supplemental fat source on
nutrient digestion and ruminal
fermentation in steers. Journal of Animal
Science 86: 640-650.



MNENANFASINHATLALNNIFAANIS 5 (2) : 56-68 (2565)

National Research Council (NRC). 2001. Nutrient

Requirement of Dairy Cattle. 7" ed.
(revised). National Academic Science,
Washington, D.C. 223 p.

Orellana, C., F. Pena, A. Garcia, J. Perea,

J. Martos, V. Domenech and R. Acero.
2009. Carcass characteristics, fatty
acid composition, and meat quality of
Criollo Argentino and Braford steers
raised on forage in a semi-tropical
region of Argentina. Meat Science
81: 57-64.

Pavan, E., S. K. Duckett and J. G. Andrae. 2007.

Corn oil supplementation to forage—
finished steers. |. Effects on in vivo
digestibility, performance, and
carcass traits. Journal of Animal
Science 85: 1330-1339.

Preston, R. L., D. D. Schnakanberg and

W. H. Pfander. 1965. Protein utilization
in ruminanats. |. Blood urea nitrogen
as affected by protein intake. Journal
of Nutrition 86: 281-287.

R Core Team. 2022. R: a Language and

Environment for Statistical Computing.
R Foundation for Statistical Computing,
Vienna, Austria. http://www.R—project.
org/ (January 20, 2022).

Russell, J. B. and D. B. Wilson. 1996. Why are

Schmid,

ruminal cellulolytic bacteria unable to
digest cellulose at low pH?. Journal of
Dairy Science 79: 1503-1509.

M. and V. Forstner. 1986. Laboratory
Testing in Veterinary Medicine
Diagnosis and Clinical Monitoring.
Boehringer Mannheim GmbH, West
Germany. 253 p.

Sniffen, C. J., J. D. O’'Connor, P. J. Van Soest,

Watabe,

D. G. Foxand J. B. Russell. 1992. A net
carbohydrate and protein system for
evaluating cattle diets: Il. Carbohydrate
and protein availability. Journal of
Animal Science 70: 3562-3577.

Y., Y. Suzuki, S. Koike, S. Shimamoto
and Y. Kobayashi. 2018. Cellulose
acetate, a new candidate feed
supplement for ruminant animals: /n
vitro evaluations. Journal of Dairy
Science 101: 10929-10938.

Weatherburn, M. W. 1967. Phenol-hypochlorite

reaction for determination of ammonia.
Analytical Chemistry 39: 971-974.



