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ABSTRACT 
Background: The utilization of essential oregano oil is a viable growth promoter alternative in 

the diet of birds. The aim of this study was to evaluate the effect of adding essential oregano oils 

(OEO) in the diet, and sex, on the productive performance of broilers.   

Methods: A total of 400 one-day old Cobb 500® chickens were used. The animals were 

distributed in five treatments (T1-control without additives; T2-300 mg/kg of bacitracin zinc; T3-

100 mg/kg of OEO; T4-200 mg/kg of OEO; and T5-300 mg/kg of OEO), with four repetitions, as 

to live weight, accumulated weight gain, feed consumption, feed conversion, and carcass yields, 

in the two sexes. 

Results: Live weight, weight gain, and feed conversion were influenced (P<0.05) by the 

treatments; T5 showed the best results. An interaction (P<0.05) between the treatments and sex in 

relation to live weight, weight increase, and accumulated feed consumption was observed. Sex 

had a significant influence (P<0.05) on breast and quarter yields. 

Conclusions: The inclusion of oregano essential oil in the diet of chickens, combined with sex, 

had a positive effect on variables live weight, weight gain, and accumulated feed consumption. 
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INTRODUCTION 

Chicken production in Ecuador accounts for 295.4 million animals (573.2 thousand metric tons 

of chicken), with a per capita consumption of 33.19 kg (CONAVE, 2019), 10.90 kg more than 

pork (ASPE, 2018), and 10 kg more than beef consumption (Castillo and Carpio, 2017). Studies 

indicate that it is the most economical meat production alternative; therefore, it is the most widely 

demanded meat choice (Rodríguez, Erazo, and Narváez, 2019), and the most commonly 

consumed protein in the country. 

Antibiotics are used in the diet of birds to promote growth and control diseases. However, 

overuse has led to bacterial resistance, and their possible presence in the meat. Hence, current 

studies are focused on natural compounds to replace antibiotics. As a result, oregano essential oil 

(OEO) has been increasingly studied due to its antimicrobial and antioxidant properties that can 

offer hygienic and technological benefits to animal production (Zamora et al., 2015).  

The growing social and scientific concern over the emergence of resistant bacterial strains to 

commonly used antibiotics in animals and humans has been the main reason to ban the utilization 

of growth promoter antibiotics (GPA) in animals, first in Europe (2006), and more recently in the 

Americas. Although in the latter, the reduction of antibiotic use has been fostered by major 

multinational fast-food corporations, which have adopted these restrictions as a way to create 

commercial contrast (Vázquez et al., 2019). 

Plant additives for animal consumption are a promising alternative, due to their significant 

potential to promote growth, increase feed consumption, and stimulate immunity (Attia et al., 

2017). Accordingly, it is important to find alternative products. Pujada Abad et al. (2019) 

mentioned that the utilization of plants with medicinal properties, such as oregano, rosemary, bay 

leaves, and others, may provide an alternative solution to these growth promoters.  

Oregano (Origanum vulgare L) contains substances like carvacrol and thymol, among others, 

which can reduce the viscosity of digesta, improving digestion (Rumiche, Ramos, and Colca, 

2018). The utilization of these essential oils from oregano is relevant considering its contents of 

thymol, flavonoids, tannins, triterpenes, and carvacrol, which confer antioxidant capacity, 

reducing the formation of free radicals. Besides, it has antibacterial, antifungal, antiparasitic, 

antimicrobial, antiviral, antiallergic, vasodilator, estrogenic, anti-inflammatory, spasmolytic, 

antitumor, and other properties (Loeza-Concha et al., 2019). 

The utilization of oregano essential oil is a viable alternative in the diet of birds, since feed 

ingestion, weight gain, feed conversion index, and mortality, are unaffected (Fonseca et al., 

2017). It has also been used as an additive in the diet of meat-producing birds, due to the 

beneficial effects in terms of antibacterial activity of the intestinal tract of broiler chickens, thus 

bringing advantages to poultry farming (Loeza-Concha et al., 2019). However, further research is 

needed as to the inclusion dose of oregano in the diet, particularly in Ecuador, where there is little 

knowledge in this area.  
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The aim of this study was to evaluate the effects of sex, and the addition of essential oils from 

oregano (Origanun vulgare L) in the diet, as a growth promoter on broiler carcass yields.   

 

MATERIALS AND METHODS 

The trial was done at Manuel Félix López Higher Polytechnical Agricultural School of Manabí, 

(ESPAM-MFL), Calceta, Ecuador, in March and April, 2019. 

A number of 400 one-day old Cobb 500TM previously sexed chickens (200 females and 200 

males), were distributed in five treatments with four repetitions. Each repetition included 10 birds 

in 1m2. The study factors considered for a factorial experiment were sex and inclusion of oregano 

essential oil (OEO) at different levels, in the following treatments: T1- Control without the 

additive; T2- 300 mg/kg of bacitracin zinc; T3-100 mg/kg of OEO; T4-200 mg/kg of OEO; and 

T5-300 mg/kg of OEO. The experiment lasted 42 days. The animals were fed ad libitum on 

phased diets (Table 1), according to the requirements established in the manual on yields and 

nutrition of Cobb 500 broiler chickens (Cobb-Vantres, 2018). The equations suggested by 

Rostagno et al. (2017). were used to calculate the nutritional requirements. 

Table 1. Ingredients and nutritional composition of the experimental diet 

Ingredients 

Pre-start 

(1-7 days) 

Start 

(8-21 days) 

Finishing 

(22-42 days) 

Yellow corn   61.68   64.36   67.94 

Soymeal 48%   30.50   28.4   23.64 

Plant oil     1.00     2.00     3.20 

Fishmeal 65%     3.00     1.50     1.83 

Calcium carbonate     1.27     1.15     1.03 

Dicalcium phosphate     1.50     1.40     1.04 

DL-methionine (99%)     0.15     0.15     0.13 

L-lysine HCL (78%)     0.10     0.17     0.19 

Vit-Min pre-mix for birds     0.15     0.15     0.15 

Salt     0.35     0.36     0.38 

Sodium bicarbonate     0.30     0.36     0.47 

Total 100.00 100.00 100.00 

Composition calculated in %    

Dry matter % 87.57 87.40 87.02 

ME Birds, MJ/kg 3.09 3.08 3.14 

Crude protein % 20.93 20.03 17.88 

Crude fiber % 2.41 2.38 2.35 

Calcium % 0.96 0.85 0.69 

Phosph. Disp., % 0.45 0.40 0.32 

Sodium 0.25 0.28 0.30 

Lysine % 1.28 1.20 1.06 

Methionine % 0.53 0.50 0.44 

 

The first dose of vaccines against Gumboro and New Castle diseases were administered at seven 

days of age, the second dose was given on days 14 and 21, respectively. 
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Productive variables 

Live weight (LW) and weight gain (WG) A digital balance (± 0.1 g precision) was used to 

weigh the animals individually, on the start day, and on days 7, 14, 21, 28, 35, and 42. Weekly 

weight gain was estimated by the difference between weekly weights, and accumulated weight 

gain was estimated by the difference between the final weight and the start weight. 

Feed consumption (C) The feed remaining on the feeders in every area was weighed weekly. 

The weight of the remaining feed was subtracted from the weight of the total feed supplied, and 

the result was divided by the number of birds, in order to estimate weekly consumed feed, and 

consumed feed accumulated by bird. 

Feed conversion (FC) It was estimated by dividing the accumulated food consumption by the 

final weight gain. 

Carcass variables 

At the end of the growing period (42 days), a total of 40 chickens were slaughtered per treatment 

(four females and four males). The feed was removed 12 hours before slaughtering, according to 

the method described by Symeon et al. (2009), Gámez Piñón et al. (2015); Madrid, Lopez, and 

Parra (2018). Throughout the process, a label was attached to each chicken with the live weight 

(LW), and a number was assigned in an ascending order.  

Experimental design and statistical analysis  

The experiment was done following a 2x5 factorial design (sexes and inclusion levels), 

distributed at random in the ten factor combinations. Each combination had four repetitions. SAS 

GLM, version 9.4 (2013) was used to perform the statistical analysis, and the Tukey test was 

done to detect significance among the means (p<0.05).  

RESULTS AND DISCUSSION 

The productive indicators studied for different levels of oregano oil and sex are shown in table 2. 

T5 (300 mg/kg of OEO) had the best live weight, weight gain, and feed conversion averages 

(P<0.05), with 2815.10 g, 2770.39 g, and 1.59 kg/kg, respectively. The control treatment, without 

the additive (T1) showed the lowest averages; similar to the effects found by Cho, Kim, and Kim 

(2014), and by Méndez Zamora et al. (2017). The latter also added that feed consumption 

decreases with the addition of OEO, as in this research.  

Table 2. Effects of oregano essential oil and sex on the productive indicators of broiler chickens (0-

42 days of age) 
 LW, g WG, g C, g FC 

Treatment 

1 2674.05b 2629.90b 4725.64 1.81a 

2 2807.70a 2763.89a 4519.00 1.64b 

3 2762.10ab 2717.11ab 4538.00 1.67ab 

4 2756.75ab 2711.80ab 4588.00 1.70ab 

5 2815.10a 2770.39a 4389.00 1.59b 

Standard E. ± 27.71 ± 27.51 ± 90.62 ± 0.04 
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Sex 

M 3021.43a 2976.72a 4891.93a 1.65b 

F 2504.85b 2460.51b 4211.92b 1.71a 

Standard E.  ± 17.53 ± 17.40 ± 57.31 ± 0.02 

Interaction 

1M 2915.43b 2870.94b 4932.67ab 1.72 

1F 2432.66c 2388.87c 4518.61abcd 1.89 

2M 3187.70a 3143.38a 5042.00a 1.60 

2F 2427.70c 2384.40c 3996.00d 1.68 

3M 2964.30b 2918.78b 5024.00a 1.72 

3F 2559.90c 2515.45c 4052.00d 1.61 

4M 3005.60ab 2962.15ab 4789.00ab 1.62 

4F 2507.90c 2461.44c 4387.00bcd 1.78 

5M 3034.10ab 2988.37ab 4672.00abc 1.56 

5F 2596.10c 2552.40c 4106.00cd 1.61 

Standard E.  ± 39.19 ± 39.90 ± 128.16 ± 0.05 

Significance 

Treatment 0.0088 0.0083 0.1539 0.0048 

Sex 0.0001 0.0001 0.0001 0.0487 

Interaction 0.0007 0.0006 0.0387 0.0735 
a, b, c, d: unequal superscripts on the column and factor differ according to the Tukey test (P < 0.05) 

Regarding the doses administered, Hernández-Coronado et al. (2019), using 400 mg/L of 

oregano essential oils as natural alternative additives, achieved satisfactory results in broiler 

chicken production, and meat quality. Pujada Abad et al. (2019) found that the optimum level of 

oregano inclusion in the diet was 0.71%, producing higher final live weight, better feed 

conversion, and less feed consumption. Both doses were very similar to the one achieved in T5 

(300 mg/kg of OEO).  

These results corroborate the reports of Adaszyńska-Skwirzyńska and Szczerbińska (2017), who 

said there is strong evidence that essential oils have a positive effect on the yields of broiler 

production, which is observed in reduced feed ingestion, higher weight gain, and improved 

immunity and health. 

The effect of the oregano essential oil tested on growth may be linked to the antibacterial 

properties of its phenolic components (carvacrol and thymol) (Abdel-Wareth, Kehraus, 

Hippenstiel, and Südekum, 2012; Alagawany et al., 2018), which modify the permeability of the 

bacterial membrane, permitting the exit of inorganic ions (Betancourt López, 2012; Alagawany et 

al., 2018), as well as the capacity to stimulate digestive secretion and immunological state (Galal, 

El-Araby, Hassanin, & Omar, 2016). 

All the productive variables were observed to be influenced (P<0.05) by sex, with males showing 

a better performance, evidenced in sexual dimorphism. This behavior had been already predicted 

by Vega and Aguirres (2013), and Cobb-Vantres (2018), which was caused by the characteristic 

sexual dimorphism of birds. 

The interaction or combined effects of the factors studied (sex and inclusion of different levels of 

oregano essential oil) was significant (P<0.05) to live weight, weight gain, and accumulated feed 
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consumption. The combination of OEO in males was observed to have the best averages. The 

combined effects of accumulated feed consumption was relevant, with similar averages (P<0.05), 

for OEO inclusion.  

The averages achieved due to the interaction (P<0.05), seen in the variables that caused a higher 

effect than acting separately, evidenced a synergistic interaction. This response mainly owes to 

the effect of males  

Carcass yield 

The effects of bacitracin zinc and essential oregano oil inclusion in the diet of chickens in the 

sacrifice variables (Table 3) were insignificant (P<0.05), with no significant interaction observed 

between treatments and sex (P<0.05). Similar results were seen by Eler et al. (2019); Kirkpinar et 

al. (2014), and Méndez Zamora et al. (2017). Sex had a significant influence (P<0.05) on breast 

and quarter yields. In previous studies, Fernandes et al. (2013), and Hussein et al. (2019), saw 

that yields from the breast and quarters were higher in 42-day old males, and observed no 

differences between sexes at 47 and 49 days of age.  

Table 3. Effects of supplementation with essential oregano oil and sex on carcass parameters (% 

LW), of 42-day old broilers 
 Carcass Breast Quarter Abdominal fat 

Treatment 

1 72.37 26.52 20.39 1.61 

2 72.18 26.69 19.97 1.60 

3 71.90 26.83 19.88 1.80 

4 72.16 26.59 19.99 1.45 

5 72.23 26.90 19.93 1.34 

Standard E. ± 0.29 ± 0.22 ± 0.29 ± 0.14 

                                                                       Sex 

M 72.30 26.94a 20.34a 1.50 

F 72.04 26.47b 19.73b 1.63 

Standard E. ± 0.18 ± 0.14 ± 0.18 ± 0.09 

Significance 

Treatment 0.8466 0.7297 0.7196 0.2182 

Sex 0.3129 0.0225 0.0231 0.3021 

Interaction 0.0564 0.1209 0.6880 0.7339 
a, b: unequal superscripts on the columns and factor differed, according to the Tukey test (P < 0.05)  

 

CONCLUSIONS 

The inclusion of oregano essential oil in the diet of broilers increased live weight, accumulated 

weight gain, and feed use efficiency (feed conversion), compared to the control treatment. 

Besides, no significant effect was observed on feed consumption, and the carcass parameters 

studied. However, sex had a significant influence on breast and quarter yields. The outcome of 

this study shows that the combined addition of OEO in the diet of broilers, along with sex had a 

positive effect on live weight, weight gain, and accumulated feed consumption. 
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