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Abstract— the aim of this study was to evaluate 

the effect of clove essential oil dietary 

supplementation on the meat quality of broilers. 

A total of 120 animals were used in this 

experiment. During the final stage of fattening, 

half of the animals were fed with an 

experimental diet enriched with 100 ppm of the 

aromatic product containing clove essential oil 

and the other half with a control diet. Animals 

were slaughtered at the same age. Thighs and 

breasts were packed in trays with modified 

atmosphere and kept at 4ºC for 8 and 10 days. 

There was no effect of the dietary 

supplementation with clove essential oil on the 

lipid content and the fatty acid profile of breast 

and thigh meat. There was only a small decrease 

in the percentage of linolenic acid in the thigh 

meat of the experimental group. Oxidation was 

not affected by clove essential oil dietary 

supplementation. Instrumental texture was 

evaluated in chicken breasts. No differences 

were observed between the control and 

experimental group in shear force and firmness, 

although the total area or work required to 

complete the shearing of the sample was smaller 

in the experimental group. Microbiological 

quality was not affected by experimental 

treatment. Our results suggest that dietary 

supplementation with clove essential oil as a 

growth promoter does not negatively affect 

chicken meat quality.   
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I. INTRODUCTION 

The use of most antibiotic growth promoters as feed 
additives has been banned by the European Union 
[16] due to cross-resistance against pathogens and 
residues in tissues. This has led to the search for 
alternative methods that do not endanger human 
health and impair productive performance. 
Essential oils have been proposed for these 
purposes [6]. Several studies have demonstrated the 
antimicrobial ability of essential oils [4, 8, 13], their 
potential as growth promoters [5] and their 
antioxidant power. For instance, the dietary 
supplementation with oregano essential oil had an 
antioxidant effect by decreasing lipid oxidation in 
chicken meat [5], lamb [18] and pork [11]. Clove 
has been used as an antiseptic, antimicrobial, 
analgesic and local anesthetic [3].  The active 
ingredient of clove essential oil is eugenol [13]. 
Recently, the potential as a growth promoter of an 
essential oil mix derived from oregano, clove and 
anise has been pointed out in poultry [3]. However, 
there is a lack of information about the effect of 
dietary clove essential oil on meat quality.  The aim 
of this paper is to study the effect of dietary 
supplementation with clove essential oil on chicken 
meat quality.   

II. MATERIALS AND METHODS 

A. Animals and meat samples  

One hundred and twenty broilers (Ross) were used 
in this experiment. Sixty animals were fed the 
experimental feed containing 100 ppm of the 
aromatic product with clove essential oil (the final 
content of eugenol in feed was 60 ppm) between 
days 39 and 46 of breeding. The other 60 animals 
were fed a control diet without clove essential oil. 
The animals were slaughtered at the same age with 
an approximate weight of 3 kg. Once slaughtered 
and eviscerated, the carcasses were processed and 
thighs and breasts were packed in trays under 



modified atmosphere and stored at 4 º C for 8 and 
10 days. Left thighs (without skin) were deboned 
and ground. Samples were vacuum packaged and 
stored at -80 ° C until use for further analysis. Right 
skinless breasts were ground and also vacuum 
packaged and stored at -80ºC, while the whole left 
skinless breasts were vacuum packaged and stored 
at -20° C until further use for microbiological and 
texture analysis.   

B. Analytical procedures  

Fat content was evaluated in the meat by ether 
extraction on Soxtec [1] and was expressed as g per 
100 g of fresh tissue. Lipids were extracted from 
meat with chloroform-methanol (2:1 v/v) [11] for 
later determination of fatty acid profile. Fatty acid 
methyl esters of total lipids were prepared as 
described by Berry et al. [2]. The analysis was 
carried out by gas chromatography of the 
corresponding methyl esters. The results were 
expressed as a percentage of the amount of present 
methyl esters. The oxidation degree of meat 
samples was determined by the tiobarbituric acid 
test (TBARS) [15] and the peroxide value [17]. 
TBARS values were expressed as mg 
malonaldehyde/kg sample and peroxide values as 
milliequivalents peroxide/kg fat. For the texture 
analysis, breasts  were thawed at 4ºC/24 h in their 
vacuum-packed plastic bag, cooked at 80ºC for 1h 
by immersion in a water bath with automatic 
temperature control and then cooled at room 
temperature (20±2ºC) before the analysis. The 
texture analysis was performed using a Warner-
Bratzler test. The parameters measured were 
maximum shear force, shear firmness and the total 
work performed to cut the sample or the area under 
the curve obtained. Cooking losses (CL) were 
evaluated by cooking breast as described in the 
texture analysis, followed by weighing.  CL is the 
ratio (x 100) of the difference in weight between 
the cooked and raw breast relative to the weight of 
raw breast. Microbiological analysis was performed 
considering the presence of aerobic mesophiles [9] 
and lactose positive Enterobacteriaceae [10].   

C. Statistical analysis  

Data were analyzed using a model with muscle 
(breast, thigh), treatment (experimental and control 
diet) and storage time (8 and 10 days of refrigerated 
storage) effects. A least squares analysis was 
performed using the GLM procedure of SAS.   

 

III. RESULTS AND DISCUSSION 

Supplemented diet with clove essential oil 
improved the productive indexes of the chickens. 
Thus, average daily gain of the experimental group 
was higher than in the control group (data not 
showed). Ertas et al. [5] pointed out that 
supplementation with 200 ppm essential oil mix 
(include oregano, clove and anise oils) in broiler 
diets improved the daily live weight gain and feed 
conversion. Lipid amount was lower in breast than 
in thigh (1.3% and 4.9, respectively). No 
differences were found in meat lipid content as a 
consequence of dietary clove essential oil 
supplementation. Table 1 shows the relative 
percentage of fatty acids in chicken breasts and 
thighs at 8 and 10 postmortem days. The breasts 
had higher percentage of saturated fatty acids 
(SFA) and lower percentage of monounsaturated 
fatty acids (MUFA) than the thighs. The fatty acid 
profile was hardly modified between the two times 
studied; only small differences were observed in 
breast between 8 and 10 postmortem days.   

The total percentage of SFA was higher at 8 days of 
refrigerated storage while the percentage of 
polyunsaturated fatty acids (PUFA) was higher 
after 10 days. The PUFA:SFA ratio was not 
different  between breasts and thighs, but the n-6:n-
3 PUFA ratio was lower in breasts than in thighs. 
The fatty acid profile of both breasts and thighs was 
not affected by the dietary supplementation of clove 
essential oil. Only a slight decrease in the linolenic 
acid (C18:3) percentage was observed in the thigh 
of the animals fed with the experimental diet (1.0 
and 1.1% for the treatment and control, 
respectively). Janz et al. [11] did not observe 
significant differences in fatty acid profile of pork 
meat when supplemented animal diets with 
essential oils of rosemary, garlic, oregano and 
ginger.  

Several studies have shown the antioxidant effect of 
dietary oregano essential oil on chicken [3], lamb 
[18] and pork meat [11]. Regarding to the clove 
essential oil, different studies have shown its 
antioxidant capacity in vitro [12, 14]. However, in 
our experiment dietary supplementation with clove 
essential oil did not affected oxidation parameters 
measured in breast and thigh meat. Nevertheless, 
the level of oxidation was low in control and 
experimental groups. The thigh meat presented a 
higher peroxide value (PV) and TBARS than the 



breast meat (table 2). No significant differences 
were found in oxidation parameters between the 
two post-mortem times measured (8 and 10 days).  

Table 3 shows the effect of dietary clove essential 
oil on chicken breast texture parameters. Breast 
from the animals fed with the diet supplemented 
with clove essential oil had lower value of total 
work performed to cut the sample than control 
group. No differences between experimental and 
control group were found for breast shear force and 
firmness. Simitzis et al. [18] found that oregano oil 
supplementation did not influence meat shear force 
values in lamb. In agreement, Janz et al. [11] did 
not observe an effect of the dietary supplementation 
with different essential oil (rosemary, ginger, 
oregano and garlic) on pork meat shear values. We 
did not find studies related to the effect of the 
dietary supplementation of clove essential oil on 
meat tenderness. Cooking losses were not different 
between treatments with an average value of 
21.8%.  

In vitro studies have demonstrated antibacterial 
activity of essential oils [4]. Dietary clove essential 
oil prevented cross contamination in eggs in an 
experimental infection of commercial layers [13]. 
Information concerning the effect of the addition of 
essential oils to feed on meat microbial quality is 
scarce. Soultos et al. [19] studied the effect of 
dietary oregano essential oil in rabbits showing 
lower average microbial counts on the carcasses, 
compared to the control, throughout refrigerated 
storage. In the present study, no differences were 
found between control and experimental group in 
microbiological meat quality. The aerobic 
mesophiles count was 9.07x103 (cfu/g meat) and 
lactose positive Enterobacteriaceae counts ranged 
between 0 and 110 (cfu/g meat).  

IV. CONCLUSION 

Essential oils appear to be an alternative to 
synthetic additives in animal nutrition. In the 
present study, dietary clove essential oil 
supplementation did not negatively affect chicken 
meat quality.  
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