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Abstract – The objective of this study was to assess of 

the effects of the inclusion of essential oils (MixOil®) 

on fatty acid composition of meat 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 blend (E0.0), with 3.5 

g/animal/day (E3.5) and with 7 g/animal/day (E7.0) of 

blend. Component of blend consisted on seven plants 

extracts: oregano, garlic, lemon, rosemary, thyme, 

eucalyptus and sweet orange. Animals were slaughter 

with 440.3 ± 42.7 kg and carcasses were labeled and 

chilled for 24 h at 4oC. Longissimus muscle (LM) was 

used to determinate amount the fatty acids. The 

addition of essential oils in the diet not had a 

significant effect (P>0.05) composition of fatty acids. 
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I. INTRODUCTION 

 

To increase productivity and thus meet the market 

demand, the use of strategies is needed, for example 

the use of intensive systems. For intensive finishing 

systems feeding diets with high percentage of 

grains is required [1]. 

High energy diets like the high grain can cause 

metabolic disorders, for that reason, the use of 

dietary antibiotics such systems it has been usual, 

since these may prevent diseases, metabolic 

disorders and improve feed efficiency [2]. 

However, since 2006 the European Union has been 

restricting the use of antibiotics due to the 

emergence of bacterial resistances and the possible 

risk for human health due to the presence of 

residues in final products [3]. 

Essential oils have been studied as a natural 

alternative to substitution of ionophores in 

intensive systems [4]. 

Several studies have reported varied activities of 

essential oils [5]. as feed additives for livestock 

because they improve feed efficiency and animal 

productivity due to their antimicrobial, anti-

inflammatory, antioxidant, and digestive 

modulatory effects on ruminal metabolism [6].  

Antimicrobial activity of essential oils can also 

influence the composition of fatty acids in meat, 

since it have an effect of modulation the ruminal 

fermentation may then decrease biohydrogenation 

ruminal and consequently increase the deposition of 

PUFA in meat [7, 8]. 

This study was conducted to investigate the effect 

of adding the blend of essential oils in the diet of 

young bulls finished on feedlot on the fatty acid 

composition of muscle. 

 

II. MATERIALS AND METHODS 

 

Twenty-seven 12 month-old crossbred (½ Angus vs. 

½ Nellore) young bulls, average weight of 243.2 ± 

11.7 kg, respectively, were randomly assigned to 

one of three finishing diets (n = nine for young bulls 

per treatment). The three experimental treatments 

were: (E0.0) diet without addition of the blend of 

Essential oils (EO), (E3.5) diet with 3.5 

g/animal/day of the blend of EO, and (E7.0) diet 

with 7.0 g/animal/day of the blend of EO. The blend 

of EO used consisted of 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), registered as Mixoil® (Animal 

Wellness Products – Oakland – Nebraska – USA). 
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The blend of EO had powdery texture; and it was 

mixed directly to the concentrate each two weeks in 

a commercial mixer where diets were prepared 

during experimental period. The young bulls were 

finished with their respective diets under intensive 

conditions (90:10; concentrate : forage). The 

concentrate consisted of corn grain (819 g/kg of dry 

matter, DM), soybean meal (65 g/kg of DM), 

Limestone (4.6 g/kg of DM), yeast (0.5 g/kg of 

DM), mineral salt (4.1 g/kg of DM) and urea (6.2 

g/kg of DM). Sugar-cane pellets were used as-

forage. The basal diet was the same for all animals, 

formulated according to NRC [9] recommendations 

for a 1.5 kg/day average daily gain. All diets were 

isoenergetics and isonitrogenous. The diet 

consisted of 125 g/kg of DM of crude protein, 22 

g/kg of DM of ether extract, 303 g/kg of DM of 

neutral detergent fiber, 14.8 g/kg of DM of acid 

detergent fiber and 708 g/kg of DM of nutrient 

digestible total. The mineral salts consisted of (g/kg 

of DM) 150 Ca, 88.0 P, 0.08 Co, 1.45 Cu, 10.0 S, 

1.0 Fe, 0.88 F, 0.06 I, 10.0 Mg, 1.10 Mn, 0.02 Se, 

120 Na and 3.40 Zn. The young bulls were finished 

for 4 months. The bulls were slaughtered with 440.3 

± 42.7 kg at a commercial slaughterhouse 20 km 

from Experimental Farm (Maringá, PR) according 

to Brazilian practices. After slaughter, the carcasses 

were labelled and chilled for 24 h at 4°C. After 

chilling, the carcasses were weighed and the right 

side of carcass was used to determine the 

quantitative and qualitative characteristics. The 

Longissimus thoracis (LM) was excised from the 

left side of the carcass between the 7th and the 9th 

ribs, sliced into steaks (2.5 cm thick) weighed, 

vacuum-packed, and aged for either 24 h and 7 or 

14 days before being frozen and stored (-20ºC) for 

one month for subsequent analyses. Before the 6th 

rib was frozen, Longissimus thoracis (LT) of this 

rib was separated, weighed, and divided into two 

parts to determine the chemical composition and 

fatty acids. 

Total lipids were extracted using a method with a 

chloroform/methanol mixture [10]. Fatty acid 

methyl esters (FAMEs) were prepared by triacyl 

glycerine methylation [11]. Fatty acid methyl esters 

(FAME) were analyzed in a gas chromatograph 

(Varian, USA), equipped with a flame ionization 

detector and a fused silica capillary column CP-

7420 (100 m, 0.25 mm, and 0.39 μmo.d., Varian, 

USA) Select Fame. The column temperature was 

programmed at 165°C for 18 minutes, 180°C (30°C 

min-1) for 22 minutes, and 240°C (15°C min-1) for 

30 minutes with 45-psi pressure. The injector and 

detector were kept at 220°C and 245°C, 

respectively. Gas flows (White Martins, São Paulo, 

Brazil) were 1.4 mL min-1 for carrier gas (H2); 30 

ml min-1 for make-up gas (N2); and 30 mL min-1 and 

300 mL min-1 for H2 and synthetic flame gas, 

respectively. The sample was injected by using a 

split mode 1/80. Fatty acids (FA) were identified by 

comparing the relative retention time of FAME 

peaks of the samples with standard FAMEs 189-19 

from the Sigma Company, St Louis, MO, USA by 

spiking samples with the standard. The peak areas 

were determined by using Star software (Varian, 

Walnut Creek, CA, USA). 

The experimental design was completely 

randomized with three treatments and nine 

replications. The characteristics that were under 

study were tested for normality. Those that showed 

a normal distribution were analyzed through 

analysis of variance by using the procedure proc 

MIXED with SAS (2004)[12] statistical package 

(Statistical Analysis System, version 8.1). 

Differences between group means were assessed by 

using the Tukey Test (p<0.05). 

 

III. RESULTS AND DISCUSSION 

 

The percentages of saturated fatty acids (SFA), 

monounsaturated (MUFA), polyunsaturated 

(PUFA), n-3 fatty acids, fatty acids n-6, PUFA:SFA, 

and the n-6:n-3 ratio of the LT from crossbred 

feedlot cattle were not influenced (P>0.05) by the 

addition of essential oils in the feed (Table 1). Thus, 

SFA, MUFA, and PUFA fatty acid percentages 

vary minimally in function this diet [13]. 

The percentage of SFA MUFA, PUFA, n-3 fatty 

acids, and n-6 fatty acids was 47.15, 47.44, 5.8, 

0.28, and 4.99%, respectively. The majority of the 

fatty acids observed on LM were MUFA (47.45%) 

followed by SFA (47.07%) and PUFA (5.76%). 

The PUFA:SFA and n-6:n-3 ratios observed in this 

study were 0.12 and 17.43 respectively.  

In the rumen, the unsaturated fatty acids provided 

to diet, can be toxic to microbial population. So as 

defense mechanism, the bacteria make these fatty 

acids biohydrogenation forming saturated fatty 

acids [14]. Therefore, feeding essential oils could 

lower the biohydrogenation of fatty acids by 

reducing the number and activity of bacteria 

involved in the biohydrogenation of unsaturated 
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fatty acids, can decrease the lipolysis and increase 

PUFA deposition in the LT [15]. In our study, the 

addition of essential oils did not increase (P>0.05) 

PUFA values. Similarly, other study Valero M. V 

[13] did not observe changes in total fatty acid for 

LM from crossbred bulls finished in a feedlot. 

 

Table 1 Effect of essential oils inclusion on fatty acid 

composition in the Longissimus thoracis of crossbred 

young bull meat 

Tbars 
Essential oils 

SEM4 P5 
E0.01 E3.52 E7.03 

SFA6 47.86 47.46 46.13 1.02 0.47 

UFA7 52.33 53.11 54.30 1.08 0.41 

MUFA8 47.61 47.25 47.47 1.10 0.97 

PUFA9 4.72 5.85 6.82 0.90 0.25 

n-3 0.25 0.30 0.29 0.02 0.51 

n-6 4.00 5.07 5.91 0.80 0.24 

PUFA:SFA 0.10 0.12 0.15 0.02 0.18             

n-6/n-3 15.70 16.90 19.70 2.18 0.41 
1Without essential oils; 23.5 g essential oils/animal/day; 
37.0 g essential oils/animal/day; 4SEM: Standard error 

of mean. 5Probability. n = nine bulls per treatment. 
6saturated fatty acids; 7unsaturated fatty acid; 
8polyunsaturated fatty acids; 9monounsaturated fatty 

acid. 

 

The recommended ratio of PUFA:SFA is higher 

than 0.45 [16] and it has an important role in 

reducing cardiac risks [17]. However, the ratio that 

was found in the present study was 0.12. typical of 

intensive rearing conditions. 

Western countries have a high dietary ratio of n-

6/n-3 because of the high consumption of linoleic 

acid (LA, n-6) from the common use of vegetable 

oils containing LA (e.g. soybean oil and sunflower 

oil). The FAO/WHO recommends a diet with a 4:1 

ratio of n-6/n-3. 

The mean ratio of n-6/n-3 that was observed was 

17.5. The high ratio of n-6/n-3 was due to the high 

consumption of LA (n-6) from the common use of 

cereals containing LA (eg maize. soybean). Enser, 

M. [18] observed that meat from pasture-fed 

animals have lower n-6/n-3 ratios than those fed 

grain. because the temperate grasslands have higher 

levels of α-linolenic acid (n-3) and linoleic grains 

(n-6). The HMSO [16] recommends consumption 

of a 4:1 ratio of n-6/n-3 or less. Omega 3 fatty acids 

and its derivate helps to avoid heart disease and 

cancer [19]. 

 

IV. CONCLUSION 

 

The addition of essential oils did not modified the 

fatty acid composition of Longissimus thoracis 

muscle of young bulls finished on feedlot. Thus, 

these two additives that improve animal 

performance, feed efficiency and shelf life, as 

observed in other studies could be added in the diets 

for animal finished in feedlot system without to 

change meat quality. 
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