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Abstract — The objective of this study was to assess
of the effects of the inclusion of essential oils
(MixOil®) on meat chemical composition of young
bulls finished in feedlot. Twenty seven 12 month-
old crossbred (Angus vs. Nellore), average weight
of 243.2 + 35.3 kg were randomly assigned to one
of three finishing diets composed with MixOil®:
without addition of mix (E0.0), with 3.5
g/animal/day (E3.5) and with 7 g/animal/day
(E7.0) of mix. Component of mix consisted on
seven plants extracts: oregano, garlic, lemon,
rosemary, thyme, eucalyptus and sweet orange.
Animals were slaughter with 440 kg and carcasses
were labeled and chilled for 24 h at 40C. The left
Longissimus thoracis from the 6th rib was used to
quantify the chemical composition using Near
Infrared Reflectance Spectroscopy (NIRS).
Percentage of moisture, ash, crude protein, total
lipids and collagen was unaffected by the addition
of essential oils in the diets (73.9, 1.52, 22.8, 2.98
and 1.40 respectively; P>0,05). Collagen was lower
due to the use of young animals, which in general
presents low collagen in tissues. The addition of
MixQil® at 3.5 or 7 g/animal/day in the diet of
crossbred young bulls finishing under intensive
conditions did not have detrimental effects in
chemical composition of meat.

L INTRODUCTION

In order to prevent diseases, metabolic disorders
and improve feed efficiency, antibiotics, are
used in livestock production systems, especially
when animals were reared intensively [1].
However, since 2006 Europe Union have been
restricting the use of antibiotics due to the
emergence of bacterial resistances and the
possible risk for human health due of residues in
final products [2].

Essential oils are natural alternative additive,
which are constituted by complex and volatile
compounds extracted from plants. Improvement
of feed efficiency and animal productive are
benefits of essential oils activity in livestock due
to their antimicrobial, digestive modulator in

ruminal metabolism, anti-inflammatory and
antioxidant effect [3]. However, the effects of
essential oils inclusion in the final product meat
developed on productive conditions are
relatively scarce, especially in cattle which
studies in literature are commonly related to
dairy cows on milk production and composition
[4]. More studies are necessary to investigate the
possible effect of essential oils in beef diet could
have in the meat quality due to the different
activity in vitro than in vivo conditions [5]. Thus,
this paper objective was to investigate the
possible effect on the meat chemical
composition of beef from crossbreed young bulls,
which diets without supplemented or with
different levels of an essential oils mix.

IL MATERIALS AND METHODS

Twenty seven 12 month-old crossbred young
bulls (F1 — Y2 Angus vs. Y2 Nellore), average
weight of 243.2 + 35.3 kg were randomly
assigned to one of three finishing diets (n = 9 per
treatment): diet without addition of mix essential
oil (E0.0), diets with 3.5 and 7 g/animal/day of
the essential oil mix (E3.5 and E7.0 respectively).
The basal diet was the same for all animals, been
formulated according to NRC [6]
recommendations for a 1.50 kg average daily
gain. Components of mix consisted on seven
plants extracts: oregano (Origanum vulgare),
garlic (Allium sativum), lemon (Citrus
limonium), rosemary (Rosmarinus officinalis),

thyme (Thymus vulgaris), eucalyptus
(Eucalyptus saligna) and sweet orange (Citrus
aurantium).

Animals were finished in intensive conditions
(90:10) concentrate: roughage during 4 months
until reach commercial weigh (440.3 + 42.7 kg)
and slaughtered in a commercial abattoir. At 24
h post-mortem, meat pH was measured using a
Meter Text Model (Tradelab, Contagem MG
Brazil) pH-meter and a penetration pH-electrode
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at the point of 3rd lumbar vertebra. After, the
Longissimus muscle (thoracis and lumborum)
was excised from the left side of the carcass. The
6th rib was removed, weighed and kept frozen (-
20 °C) before being thawed and dissected into
muscle, fat (subcutaneous and inter-muscular),
bone and other tissues (tendons, fascias, blood
vessels) according to Robelin et al [7]
procedures. Next, the 6th rib was used to
quantify the chemical composition (percentage
of moisture, ash, crude protein, total lipids and
collegen) using Near Infrared Reflectance
Spectroscopy (NIRS-Food Scan).The results
were analyzed by variance analysis with SAS [8]
statistical package (Statistical Analysis System,
version 8.1).Results are reported as least square
means and reported according to treatment
effects (diet). Significance was set at P < 0.05.

III. RESULTS AND DISCUSSION

The addition of essential oils did not affect the
ultimate pH,, (Table 1). The values for the three
diets were below 5.8; being considered as
normal pH indicating that animals were not
stressed at time of slaughter [9]. The pH
observed in this study was similar than those
obtained by Prado [10] in the same type of
crossbred finishes in feedlot for 4 months. The
lack of effect in this attribute is according to
others studied where the effect of different
natural additives as propolis in the diet also
unaffected final pH, presenting animals from
Nellore purebred slighter higher pH than our
crossbred bulls [11].

Chemical composition was unaffected by the
addition of essential oils in the diets (Table 1).
The results from control group (E0.0) were not
differing statistically from those that added
different essential oils levels. Comparing the
average of our treatments with the similar
crossbred bulls from Prado et al. [12] studies,
values obtained in this experiment showed
similar percentage of moisture (73.9 vs. 73.7%),
presenting our animals slightly lower percentage
of crude protein (22.8 vs. 24.2%) and a higher
ash (1.52 vs. 1.07%) and total lipids percentage
(298 vs. 2.01%). Those differences can be
related to the diet, since no differences are found
in muscle chemical composition of animals from
the same genetic group, except to amount of fat
that is directly related to the composition of the
diet. [12]. The results observed corroborate with
the ones found by Maggioni et al. [13], who

worked with crossbred animals, 2 Nelore vs. Y2
Taurine finished in feedlot.

Table 1 Effect of inclusion of essential oils on final
meat pH and chemical composition on Longissimus
muscle of crossbred young bull meat.

Essential oils P-
5
Items E00' E35 EI.0° SEM value
pHoy 5.67 5.42 5.76 0.07 0.13

Moisture, %  74.02 73.86 74.01 0.20 0.94
Ash, % 1.52 1.65 140  0.04 0.12

Crude 2261 2279 2294 0.4  0.67
protein, %
;"tal lipids, 596 312 280 015 072

Collagen, % 1.38 140 147 0.03 0.47

'Without essential oils; 35 g essential oils/animal/day;
37.0 g essential oils/animal/day. SEM: Standard error of
mean. ns: not significant.

The collagen percentage on Longissimus
muscle was similar among the bulls from three
diets (Table 1). The observed mean value was
low (1.40 mg/100 grams). The lack of
differences among diet could be expected
because it seems that variations in this
component are mainly related to variations in
breeds, aptitudes or precocity as showed by
Christensen et al. [9]. In this study the bulls
were young. In general, the Young animals
presents low collagen in tissues [14].

IV. CONCLUSION
The addition of essential oils at 3.5 or 7

gr/animal/day in the diet of crossbred young
bulls finishing in feedlot did not have

detrimental effects on muscle chemical
composition..
ACKNOWLEDGEMENTS

The assistance by Foundation of Research Support of
the State of Sao Paulo (FAPESP) and mentors André
Mendes Jorge and Ivanor Nunes do Prado.

REFERENCES

1.  Goodrich, R. D., Garrett, J. E., Gast, D. R,,
Kirick, M. A., Larson, D. A., & Meiske, J. C.
(1984). Influence of monensin on the
performance of cattle. Journal of Animal
Science, 58(6), 1484-1498.



60™ International Congress of Meat Science and Technology, 17-22" August 2014, Punta del Este, Uruguay

10.

11.

Russell, J. B., & Houlihan, A. J. (2003).
Tonophore resistance of ruminal bacteria and its
potential impact on human health. FEMS
Microbiology Reviews, 27(1), 65-74.

Benchaar, C., Calsamiglia, S., Chaves, A. V.,
Fraser, G. R., Colombatto, D., McAllister, T. A.,
& Beauchemin, K. A. (2008). A review of plant-
derived essential oils in ruminant nutrition and
production. Animal Feed Science and
Technology, 145(1-4), 209-228.

Benchaar, C., Petit, H. V., Berthiaume, R.,
Whyte, T. D., & Chouinard, P. Y. (2006).

Effects of addition of essential oils and
monensin premix on digestion, ruminal
fermentation, milk production, and milk

composition in dairy cows. Journal of Dairy
Science, 89(11), 4352-4364.

Bakkali, F., Averbeck, S., Averbeck, D., &
Idaomar, M. (2008). Biological effects of
essential oils—a review. Food and Chemical
Toxicology, 46(2), 446-475.

NRC. (2000). Nutrient Requirements of Beef
Cattle: 7th ed. Natl. Acad. Press, Washington,
DC.

Robelin, J., & Geay, Y. (1975). Estimation de la
composition de la carcasse des taurillons a partir
de la 6eme cdte. Bulletin Technique. Centre de
Recherches Zootechniques et Veterinaires de
Theix, 22(1), 41-44.

SAS. (2004). SAS/STAT User guide, Version
9.1.2. Cary, NC, USA: SAS Institute Inc.

Christensen, M., Ertbjerg, P., Failla, S., Safiudo,
C., Richardson, R. I., Nute, G. R., Olleta, J. L.,
Panea, B., Alberti, P., Judrez, M., Hocquette, J.-
F., & Williams, J. L. (2011). Relationship
between collagen characteristics, lipid content
and raw and cooked texture of meat from young
bulls of fifteen European breeds. Meat Science,
87(1), 61-65.

Prado, I. N., Prado, R. M., Rotta, P. P.,
Visentainer, J. V., Moletta, J. L., & Perotto, D.
(2008). Carcass characteristics and chemical
composition of the Longissimus muscle of
crossbred bulls (Bos taurus indicus vs Bos
taurus taurus) finished in feedlot. Journal of
Animal and Feed Sciences, 17, 295-306.

Zawadzki, F., Prado, I. N., Marques, J. A.,
Zeoula, L. M., Rotta, P. P., Sestari, B. B.,
Valero, M. V., & Rivaroli, D. C. (2011).
Sodium monensin or propolis extract in the diets
of feedlot-finished bulls: effects on animal

12.

13.

14.

performance and carcass characteristics. Journal
of Animal and Feed Sciences, 20(1), 16-25.

Prado, I. N., Ito, R. H., Prado, J. M., Prado, 1.
M., Rotta, P. P., Matsushita, M., Visentainer, J.
V., & Silva, R. R. (2008). The influence of
dietary soyabean and linseed on the chemical
composition and fatty acid profile of the
Longissimus muscle of feedlot-finished bulls.
Journal of Animal and Feed Sciences, 17, 307-
317.

Maggioni, D., Marques, J. A., Rotta, P. P,
Perotto, D., Ducatti, T., Visentainer, J. V., &
Prado, I. N. (2010). Animal performance and
meat quality of crossbred young bulls. Livestock
Science, 127(2), 176-182.

Lepetit, J. (2008). Collagen contribution to meat
toughness: Theoretical aspects. Meat Science,
80(4), 960-967.



	Rodrigo A. C. Passetti*1, Dayane C. Rivaroli1, André M. Jorge2, Ivanor N. Prado1, Fernando Zawadzki.1, Mariana G. Ornaghi1,
	Table 1 Effect of inclusion of essential oils on final meat pH and chemical composition on Longissimus muscle of crossbred young bull meat.
	REFERENCES

