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Abstract – The effect of finishing feeding (fodder, 

wheat grain and wheat flour) on meat quality (pH, 

colour, texture and proximate composition) of breast 

of Broiler reared in intensive production system were 

examined. For this study, 254 chickens slaughtered at 

45 days were used. The inclusion of wheat grain and 

wheat flour decreased pH values. In addition, breast 

from animals fed with wheat grain showed the lowest 

values of luminosity, while animals fed with wheat 

flour had higher yellowness values than breast from 

animals fed with fodder. Regarding proximate 

composition, diet affected the moisture (about 75%), 

protein (about 23%), ash (about 1.3%) and 

cholesterol content (50-55 mg/100 g). Chickens fed 

with wheat flour had lower values of moisture and 

higher content of protein, ash and cholesterol than 

animals from the other two treatments. Water 

holding capacity was no affected by the diet, while 

breast from animals fed with wheat flour presented 

the lowest values of shear force. In view of the results 

obtained, we could conclude that feeding the animals 

with wheat could allow us to reduce production costs, 

mainly due to high processing costs of compound feed. 
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I. INTRODUCTION  

Nowadays, consumers are concerned about meat 

quality and demand meat products linked to natural 

feeding. However, it is important to note that meat 

quality are mainly influenced by diet [1], age and 

live weight [2] or genotype [3,4]. Indeed factors 

related to meat organoleptic characteristics (colour, 

cooking losses and tenderness) are affected. These 

parameters are considered important as quality 

indicators and they have an impact on consumer 

acceptability [5].  

On the other hand, there is no information about 

chemical composition and physicochemical 

properties of meat from Broilers only fed with 

cereals. Therefore, the aim of this study was to 

evaluate the effects of finishing feeding on meat 

quality in breast meat from Broilers slaughtered at 

45 days. 

 

II. MATERIALS AND METHODS 

 

II.1 Animal management and sample collection 

 

A total of 254 1-day-old chickens of Broiler were 

used in the experiments. They were housed 

separately in intensive conditions (13 animals/m2). 

The animals were divided into three groups. The 

control group (CO; n=43) were reared in 3 different 

farms and fed ad libitum with commercial diet. The 

second group of animals (WG; n=60) were reared 

in 4 different farms and fed ad libitum with 

commercial diet until 20 days and then a diet based 

only on wheat grains 25 days prior to slaughter. The 

third group (WF; n=148) were brought up in 11 

different farms and fed ad libitum commercial diet 

until 20 days and then a diet based only on wheat 

flour 25 days prior to slaughter. All animals were 

slaughtered at 45 days. 

The carcasses were chilled in a refrigerated room at 

4°C for 24 h. The day after, the left breast 

(pectoralis major muscle) was obtained to carry out 

the analysis. 

 

II.2 Proximate composition analysis 

 

Moisture, protein and ash were quantified 

according to the ISO recommended standards [6-8], 

while total fat was extracted according to the AOCS 

Official Procedure Am 5-04 [9]. For determination 

of total cholesterol, saponification, extraction and 

identification were performed following the 

procedure described by Domínguez et al. [10]. 

 

II.3 Physicochemical analysis 
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The pH of the samples was measured using a digital 

portable pH-meter (Hanna Instruments, Eibar, 

Spain) equipped with a penetration probe. Colour 

parameters were measured using a portable 

colorimeter (Konica Minolta CM-600d, Osaka, 

Japan) with pulsed xenon arc lamp filtered to 

illuminant D65 lighting conditions, 0° viewing 

angle geometry and 8 mm aperture size, to estimate 

sausages colour in the CIELAB space: lightness, 

(L*); redness, (a*); yellowness, (b*). The colour 

was measured in three different points of each 

sample. Before each series of measurements, the 

instrument was adjusted using a white ceramic tile. 

Breast cuts were cooked and water-holding 

capacity (WHC) and Warner-Braztler test were 

conducted following Franco et al. [11]. 

 

II.4 Statistical analysis 

 

The effect of diet on meat quality was examined 

using a mixed-model ANOVA, where the 

proximate composition and physicochemical 

properties were set as dependent variables, the diets 

as fixed effect, and replicates and farms as random 

effect. The pairwise differences between least-

square means were evaluated by Duncan's method. 

Differences were considered significant if P<0.05. 

The values were given in terms of mean values and 

standard error of the mean (SEM). All analyses 

were conducted using the IBM SPSS Statistics 21.0 

program (IBM Corporation, Somers, NY, USA) 

software package. 

 

III. RESULTS AND DISCUSSION 

 

The mean values of the physicochemical 

parameters and chemical composition are shown in 

Table 1. The pH values were affected (P<0.001) by 

the diet. Animals fed with wheat (grain and flour) 

presented lower pH values (around 6) than animals 

fed with a commercial diet (6.11). In contrast, 

Franco et al. [11,13,14] did not find differences on 

pH values between animals fed with fodder and 

corn. The pH values were similar to those found by 

other authors [12-14] and slightly higher than those 

results described by Amorim et al. [15] (about 5.8), 

Díaz et al. [16] (about 5.6) and Franco et al. [17] 

(5.68-5.92).  

Table 1 Chemical composition and physicochemical 

properties of chicken breast fed with different diets 

 Batch 
 SEM  Sig 

  CO WG WF 

pH 6.11b 6.01a 6.02a 0.009 *** 

Colour parameters 

L* 55.07b 53.32a 55.97b 0.201 *** 

b* 7.75a 7.36a 9.08b 0.102 *** 

Composition (g/100 g) 

Moisture 75.62b 75.59b 75.27a 0.054 * 

Fat 0.56 0.51 0.56 0.035 ns 

Protein 23.12ab 22.86a 23.31b 0.066 * 

Ash 1.28a 1.24a 1.34b 0.008 *** 

Cholesterol1  50.80a 50.60a 54.86b 0.518 *** 

WHC (%) 13.18 14.51 14.10 0.187 ns 

Shear 

Force2  
1.26b 1.22b 0.93a 0.023 *** 

1Expressed as mg/100 g of meat; 2 Warner-Braztler test: Results 

expressed as kg/cm2; SEM: Error Standard of the Mean; Sig: 

Significance *** (P<0.001), ** (P<0.01), * (P<0.05), ns (not 

significant); CO: commercial diet; WG: animals fed with wheat 

grain; WF: animals fed with wheat flour. 

 

Colour results showed that finishing diet is a factor 

that affects poultry meat colour. In fact, the use of 

one or another cereal may influence the colour of 

meat [18]. However, in this case there are not a 

clear trend. Animals from WG group presented the 

lowest values of luminosity (L*) (53.32 vs. 55.5), 

whereas animal from WF group showed the highest 

values of yellowness (b*) (9.08 vs. 7.5). The values 

obtain for L* were similar to those obtain by Franco 

et al. [11,13] (between 50 and 53) and higher than 

those obtain by Franco et al. [14,17] and Díaz et al. 

[16] (between 46 and 49). The values of b* agree 

with the results obtained by Franco et al. [13,17], 

while Franco et al. [11] presented lower b* values 

(between 1.65 and 3.80) and Díaz et al. [16] (28-32) 

showed higher values of b* than those obtained in 

the present research. Moreover, in agreement with 

our results, Franco et al. [11,13] observed that 

animals fed with cereal had higher b* values than 

animals fed with fodder. 

Regarding chemical composition, moisture and 

protein content achieved significant differences 

(P<0.05) among batches. Animals fed with wheat 

flour showed lower moisture content than the 

other two groups. Despite significant differences, 

moisture values were very similar between 
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treatments (about 75%). Concerning protein 

content, animals from WG showed the lowest 

values (22.86%), whereas chicken from WF the 

highest (23.31%). In contrast, intramuscular fat 

content was no affected by finishing diet (around 

0.5%). Fatness level plays an important role in 

meat quality due to IMF content is positively 

related with chicken meat quality [19]. To this 

regard, Díaz et al. [16] did not find any difference 

in proximate composition among animals fed with 

3 different diets. In addition, Franco et al. [13,14] 

also did not notice differences in fat amount 

between animals fed with fodder and corn. 

However, Franco et al. [11] observed that chicken 

fed with corn had higher amounts of intramuscular 

fat than animals fed with fodder. Concerning ashes 

content, animals fed with WF presented higher 

(P<0.001) values (1.34%) than animals from the 

other two groups (1.28% and 1.24% for CO and 

WG batches, respectively). In contrast with us, 

other authors did not observe differences in ash 

content between animals fed with different diets. 

In the same line, animals fed with WF also showed 

higher amounts of cholesterol (54.86 mg/100 g) 

than animals from control (50.80 mg/100 g) and 

WG (50.60 mg/100 g) groups. A high level of 

adiposity in meat is not always linked to high 

cholesterol concentration, as cholesterol is present 

in large quantities in its free form in cell 

membranes [20]. Mean values of cholesterol 

found in breast are lesser that those reported by 

Sirri et al. [21] in Hubbard x Golden Comet 

crossbred and also in broiler meat [22]. Moreover, 

the knowledge about cholesterol content in foods 

is important, especially in poultry meat because 

consumption is currently increasing, due to 

healthy recommendations and price. 

The cooking loss were not affected by the diet. The 

values were similar with those described in the 

bibliography for autochthonous breeds (about 11-

13%) [11,12,14] and higher than other study carried 

out with Mos breed (8.6% vs. 9.6%) [13]. In contrast, 

Díaz et al. [16] showed higher cooking loss (about 

18%) than the results obtained in this research. On 

the other hand, the lowest (P<0.001) shear force 

values were achieved in animals from WF group 

(0.93 kg/cm2). However, animals from CO and WG 

treatments presented the same shear force values 

(about 1.25 kg/cm2). Despite of the fact that an 

increase of IMF resulted in a significant decreasing 

of shear force values in chicken as reported by Zhao 

et al. [23] or even in other species such as bovine 

[24] and pigs [25]. However, in the present study we 

did not find this association between IMF and shear 

force values. The results obtained for shear force 

were lower than the values obtained by Franco et al. 

[13] (1.61 vs.1.71 kg/cm2) and Díaz et al. [26] (1.51 

vs. 3.23 kg/cm2). In the same line, Jaturasitha et al. 

[3] found significant differences and higher shear 

force values (4.75 kg/cm2) in four chicken breeds 

from Northern Thailand.  

 

IV. CONCLUSION 

 

The main differences from meat quality point of 

view were that the administration of wheat flour 

increased the yellowness and decreased the pH and 

shear force values. Therefore, the meat quality 

increased slightly with wheat flour diet. In view of 

the results obtained, we could conclude that despite 

the differences observed between batches, these 

variations were small, hence feeding with wheat 

allows us to reduce production costs related to 

processing and preparation of commercial feed. 
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