
An Acad Bras Cienc (2023) 95(4): e20191374 DOI 10.1590/0001-3765202320191374
Anais da Academia Brasileira de Ciências  |  Annals of the Brazilian Academy of Sciences
Printed ISSN 0001-3765 I Online ISSN 1678-2690
www.scielo.br/aabc  |  www.fb.com/aabcjournal

An Acad Bras Cienc (2023) 95(4)

Running title: SLOW-GROWING 
BROILER AND CARCASS 
CHARACTERISTIC

Academy Section: ANIMAL 

SCIENCE
e20191374
95 
(4)
95(4)
DOI
10.1590/0001-3765202320191374

ANIMAL SCIENCE

Formulation of diets for slow-growing 
broilers slaughtered at different 
ages on carcass characteristics and 
composition of commercial cuts

LARISSA A.R. SILVA, KARINA MÁRCIA R. DE SOUZA NASCIMENTO, MARINA DE N.B. 
GOMES, CHARLES KIEFER, LUANNA L.P. COPAT, THIAGO R. DA SILVA, NATÁLIA R.B. 
CHAVES, HENRIQUE B. DE FREITAS, VIOLETA A. MACIE & MAURÍCIO S. ROSA

Abstract: This study was conducted to examine the effects of a diet formulated with 
industrial amino acids and a commercial vitamin-mineral mixture on the characteristics 
of carcass and meat cuts of slow-growing broilers slaughtered at different ages. The 
experiment involved 600 one-day-old male and female white Naked Neck chicks. 
The chicks were allotted randomly to a 2 × 3 factorial arrangement consisting of two 
diets and three slaughter ages, in a completely randomized experimental design with 
five replicates of 20 birds each. The experimental period was 84 days. Six chicks were 
selected and slaughtered on the first day, and then at 56, 70 and 84 days of age 10 birds 
unit was selected and slaughtered per experimental period.  Weight and yield of carcass, 
abdominal fat and breast, thigh and drumstick meat were determined. Additionally, 
moisture, protein, fat and mineral matter contents and protein and fat deposition in 
the breast, drumstick and thigh muscles were determined. The diet did not influence 
the yields of carcass, abdominal fat, or meat cuts or the nutritional composition of 
meat. Slaughter age influenced the yields of breast and thigh meat and abdominal fat; 
the protein content of breast meat; and the moisture, crude protein, fat, and mineral 
matter contents of drumstick and thigh meat. There was an interaction effect between 
diet and slaughter age for protein deposition in breast meat. The age factor influenced 
fat deposition in the drumstick muscles. Protein deposition in the thigh muscles was 
influenced by the diet. Moreover, a difference was observed between the ages for protein 
and fat deposition in the thigh muscle. In conclusion, the use of a commercial mixture 
in the diet results in decreased protein deposition in the breast and thigh muscles, 
although this difference does not affect the characteristics of carcass or meat cuts. 
Birds slaughtered at 70 days exhibit similar carcass characteristics to those of birds 
slaughtered at 84 days, indicating the possibility of an earlier slaughter age.

Key words: carcass yield, naked neck, nutritional composition, slaughter age.

INTRODUCTION
Slow-growing birds have peculiar characteristics, 
commonly exhibiting different growth curves 
and rates than commercial poultry lines. Despite 
their lower production performance and prime-
cut yields, the preference of the consumer 

market for distinguished meat quality attributes 
such as desirable texture and a more intense 
color warrants their production (Santos et al. 
2005, Attia et al. 2009, 2011, 2017, Dilelis et al. 
2019).

The farming of slow-growing chicken thus 
emerges as an alternative due mainly to the 
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lower necessary investment in facilities and 
equipment and higher hardiness of those lines, 
which allow for adjustments in the rearing 
system (Mutibvu et al. 2017). Research has shown 
that the husbandry system (intensive or semi-
intensive) does not influence performance or 
meat characteristics (Cruz et al. 2018, Takahashi 
et al. 2012). 

Because it is a viable activity in that it 
exploits a market niche that seeks differentiated 
products, it does not compete with the industrial 
chicken in production scale and cost, but rather in 
meat quality. Moreover, this segment has shown 
to be promising, considering that production is 
viable for small- and medium-sized producers 
as well as on a commercial scale (Veloso et al. 
2014, Moreira et al. 2012). 

The use of premix has become the main 
strategy to meet the nutritional requirements 
of vitamins and mineral for animals, especially 
by small farmers. This practice may, however, 
contribute to inadequate nutrient supply, given 
the possibility of excess or even lack of the 
supplied nutrients, which may culminate in 
production losses.

On the other hand, diets formulated with 
industrial amino acids properly meet the 
animal’s requirements, preventing nutrient 
excesses or deficiencies, providing adequate 
poultry performance and preventing wastage. 
However, the high costs of those ingredients 
may render their use economically unfeasible.

In this scenario, the present study proposes 
to examine the effect of a diet formulated 
with industrial amino acids and a commercial 
vitamin-mineral mixture on the characteristics 
of carcass and meat cuts of slow-growing 
broilers slaughtered at different ages.

MATERIALS AND METHODS
The study was developed at the Experimental 
Laboratory of Poultry Science at the Faculty of 
Veterinary Medicine and Animal Science of the 
Federal University of Mato Grosso do Sul, under 
the approval of the Ethics Committee on Animal 
Use (CEUA/UFMS; approval no. 996/2018)

Six hundred 1-day-old male and female 
(mixed lot) white Naked Neck chicks were allotted 
to a 2 × 3 factorial arrangement consisting of two 
diets and three slaughter ages in a completely 
randomized design with five replicates of 20 birds 
each, totaling 30 experimental units. The birds 
were grouped by weight (±10% of the average 
weight of the lot) so that all experimental units 
would have similar weights.

The experimental diets were based on corn 
and soybean meal. One of them was formulated to 
meet the nutritional requirements of brown egg-
laying replacement birds, following Rostagno et 
al. (2017), and including industrial amino acids, 
while the other included a commercial mineral-
vitamin mixture at the levels recommended by 
the manufacturer (Table I).

The birds were housed in a conventional 
shed covered by fiber-cement tiles and divided 
into thirty 2.5-m2 cages on earthen floor covered 
with pine shavings litter which had been used by 
a brood. The cages were equipped with electric 
brooders containing two 100-W incandescent 
light bulbs for heating, a trough-type feeder 
and pendulum-type drinkers. Form of feed and 
water were available ad libitum. After 14 days 
of age the birds were subjected to 12 hours of 
natural light. The experiment lasted 84 days.

Six chicks were selected and slaughtered on 
the first day, and then at 56, 70 and 84 days of 
age 10 birds whose live weight was similar to the 
average weight (±10%) of the experimental unit 
was selected and slaughtered per experimental 
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period to obtain data of body composition and 
nutrient deposition in the carcass. 

The selected birds were placed in cages 
and deprived of solid feed for 6 h for a 
complete emptying of their gastrointestinal 
tract. Subsequently, the birds were weighed 
individually, stunned by cervical displacement 

and slaughtered by exsanguination. Thereafter, 
they were plucked and eviscerated and then 
their carcass, abdominal fat, head and feet were 
weighed.

After 24 h of refrigeration, the cuts were 
deboned, weighed individually, packed in labeled 

Table I. Composition and calculated values of the experimental diets.

Starter
(1 to 28 days)

Grower
(29 to 56 days)

Finisher
(57 to 84 days)

Ingredient (%) Formulated Mixture Formulated Mixture Formulated Mixture
Corn 59.44 60.00 63.23 66.20 72.63 70.00

Soybean oil 46 34.41 35.00 30.71 28.80 24.33 25.00
Soybean oil 0.05 - 0.05 - - -

Kaolin 2.28 - 1.93 - - -
Dicalcium phosphate 1.79 - 1.80 - 1.62 -

Limestone 1.00 - 0.98 - 0.91 -
Sal 0.42 - 0.38 - 0.35 -

DL-methionine 0.27 - 0.24 - - -
L-lysine HCl 0.13 - 0.07 - - -
L-threonine 0.05 - 0.02 - - -

Min. supplement1 0.05 - 0.05 - 0.05 -
Vit. supplement² 0.10 - 0.10 - 0.10 -

Commercial mixture³ - 5.00 - 5.00 - 5.00
Nutritional composition

Metabolizable energy (kcal) 2850 2857 2850 2887 3004 2930
Crude protein (%) 20.98 20.99 19.50 18.62 17.05 17.15
Dig. met +cys. (%) 0.842 0.580 0.767 0.517 0.532 0.485

Dig. lys. (%) 1.138 1.024 0.959 0.860 0.771 0.770
Dig. thr. (%) 0.762 0.724 0.675 0.634 0.591 0.584
Calcium (%) 0.950 1.315 0.930 1.283 0.840 1.212

Phosphorus (%) 0.440 0.340 0.430 0.515 0.390 0.450
Sodium (%) 0.180 0.173 0.170 0.179 0.160 0.179

Levels per kg of feed, 1Mineral supplement: 11.00 mg Zinc; 3.04 mg Pantothenic Acid; 0.22 mg Iodine; 0.06mg Selenium; 8.48 mg 
Iron; 2.64 mg Copper; 15.15 mg Manganese, 2660. Levels per kg of feed. ²Vitamin supplement: 2,400 IU Vitamin A; 480 IU Vitamin 
D3; 0.32 mg Vitamin K3; 0.51 mg Vitamin B1, 1.38 mg Vitamin B2; 0.64 mg Vitamin B6; 2.88 mg Vitamin B12; 3.00 mg Vitamin E; 7.12 
mg Niacin. Guarantee levels of the initial Core³: Calcium (min-max): 177g / kg; Phosphorus (min): 46g / kg; Fluorine (max): 460mg 
/ kg; Sodium (min): 32g / kg; Choline (min): 5.220g / kg; Vitamin A (min): 220,000 IU / kg; Vitamin D3 (min): 40,000 IU / kg; Vitamin 
E (min): 320UI / kg; Vitamin K3 (min): 30mg / kg; Vitamin B1 (min): 24mg / kg; Vitamin B2 (min): 90mg / kg; Vitamin B6 (min): 160mg 
/ kg; Vitamin B12 (min): 320mcg / kg; Niacin (min): 700mg / kg; Pantathenic Acid (min): 184mg; Cyanine (min): Folic Acid (min): 
8mg / kg; Biotin (min): 1.2mg / kg; Iron (min): 600mg / kg; Copper (min): 180mg / kg; Manganese (min): 1,200mg / kg; Zinc (min): 
1,200mg / kg; Iodine (min): 20mg / kg; Selenium (min): 5mg / kg. Growth nucleus: Calcium (min-max): 117-176g / kg; Phosphorus 
(min): 42g / kg; Fluorine (max): 420mg / kg; Sodium (min): 32g / kg; Choline (min): 4.220g / kg; Vitamin A (min): 180,000 IU / kg; 
Vitamin D3 (min): 32,000 IU / kg; Vitamin E (min): 280UI / kg; Vitamin K3 (min): 30mg / kg; Vitamin B1 (min): 20mg / kg; Vitamin 
B2 (min): 80mg / kg; Vitamin B6 (min): 75mg / kg; Vitamin B12 (min): 240mcg / kg; Pantathenic Acid (min): 165.5mg; Cyanine (min): 
600mg / kg; Folic Acid (min): 6mg / kg; Biotin (min): 1mg / kg; Iron (min): 600mg / kg; Copper (min): 180mg / kg; Manganese (min): 
1,200mg / kg; Zinc (min): 1,200mg / kg; Iodine (min): 20mg / kg; Selenium (min): 5mg / kg. Final Core: Calcium (min-max): 111-166g 
/ kg; Phosphorus (min): 36g / kg; Fluorine (max): 370mg / kg; Sodium (min): 32g / kg; Choline (min): 2.610g / kg; Vitamin A (min): 
54,000 IU / kg; Vitamin D3 (min): 9,000 IU / kg; Vitamin E (min): 90 IU / kg; Vitamin K3 (min): 9mg / kg; Vitamin B1 (min): 5.4mg / 
kg; Vitamin B2 (min): 18mg / kg; Vitamin B6 (min): 7mg / kg; Vitamin B12 (min): 54mcg / kg; Niacin (min): 90mg / kg; Pantathenic 
Acid (min): 66.2mg; Biotin (min): 0.27mg / kg; Iron (min): 600mg / kg; Copper (min): 180mg / kg; Manganese (min): 1,200mg / kg; 
Zinc (min): 1,200mg / kg; Iodine (min): 20mg / kg; Selenium (min): 3.6mg / kg.
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plastic bags and frozen for later processing and 
to obtain the laboratory samples.

Carcass yield (%) was calculated as the ratio 
between cold carcass weight and bird weight 
after fasting, before slaughter: Carcass yield (%) 
= cold carcass weight (g) × 100 ÷ bird weight 
before slaughter. Abdominal fat percentage 
was calculated as the ratio between fat weight 
and bird weight after fasting, before slaughter: 
Abdominal fat percentage (%) = Fat weight (g) × 
100 ÷ Bird weight before slaughter. The yields of 
meat cuts were calculated as the ratio between 
the weight of the deboned cut and cold carcass 
weight: Meat cut yield (%) = Deboned cut weight 
× 100 ÷ Cold carcass weight.

The frozen deboned cuts were ground 
through an industrial meat grinder to obtain 
homogeneous samples. An aliquot of 60 to 80 g 
was taken from the total sample and placed on 
glass petri dishes, pre-dried in a forced-air oven 
at 105 ºC for 72 h and then processed through 
a ball mill to obtain a finely ground material 
for the analyses of definitive dry matter, crude 
protein, ether extract and mineral matter.

The methodologies described by Silva & 
Queiroz (2002) were adopted for all centesimal 
analyses performed in this study. The crude 
protein values of the samples were obtained 
by the KJELDAHL method, whereas the ether 
extract contents were determined by extracting 
the fat with petroleum ether, using an ANKOM 
instrument. The ash content was determined 
after burning the sample in a muffle furnace at 
600 ºC for 6 h.  

Data were subjected to analysis of variance 
using SAS software version 9.0, according to 
statistical model. 

Yijk = µ+Di+Sj+(D*S)ij+eijk

Yijk = observation of the characteristic in the 
birds of the experimental unit k, of diet I and 

slaughter ages j;

µ = constant common to all experimental units;

Di = effect of i-th diet (i=1,2);

Sj = effect of j-th slaughter ages (j=1, 2, 3);

DSij = interaction effect do i-th diet and j-th 
slaughter ages;

eijk =  error associated with observation Yijk; 
eijk ~ N (0, σ²)

When significant differences were detected, 
means were compared by Tukey’s test at the 5% 
probability level.

RESULTS AND DISCUSSION
The interaction effect between the diet and 
slaughter age factors was not significant for 
the carcass and meat characteristics (Table II). 
The diets provided to the broilers did not elicit 
changes (P>0.05) in carcass characteristics, 
probably because they sufficiently met the 
nutritional requirements of the animals.  The 
nutritional requirements for slow growing birds 
are not well known. Therefore, it is possible 
for these strains to take advantage of food 
nutrients differently from fast-growing birds 
(Dilelis et al. 2019). Because they are birds with 
a lower rate of body development, they have a 
greater proportion of the gastric compartment 
(Morais et al. 2015), and this anatomical feature 
can contribute to greater energy use of food, 
helping the different diets provided in the better 
adaptation of these strains (Santos et al. 2014). 
Slaughter age, however, influenced (P<0.05) the 
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carcass characteristics, except for cold carcass 
yield and drumstick meat yield. 

A significant increase was observed for the 
weight of all components as the birds aged. The 
increase observed between 56 and 70 days was 

likely because the animals were in the grower 
phase, which, in slow-growing chickens, ends 
at around 70 days. After this period, the protein 
synthesis and degradation rates are similar, 
meaning reduced muscle deposition. However, 

Table II. Weights and yields of cold carcass, meat cuts and abdominal fat of slow-growing broilers slaughtered at 
different ages.

Characteristic Age
(days)

Diet
Mean CV

(%)
P-value

Formulated Mixture Diet Age Diet ×
Age

Carcass, g

56 1270 1260 1265C

7.46 0.0059 <0.0001 0.093270 1680 1620 1650B

84 2010 1880 1945A

Mean 1653 1587

Breast, g

56 291 293 292C

9.81 0.7674 <0.0001 0.899970 405 404 404B

84 481 474 478A

Mean 392 390

Drumstick, g

56 146 142 144C

8.98 0.0596 <0.0001 0.236670 191 186 188B

84 241 217 229A

Mean 193 182

Thigh, g

56 188 182 185C

9.92 0.4937 <0.0001 0.452570 275 282 278.5B

84 326 312 319A

Mean 263 259

Abdominal
fat, g

56 33 32 32.53C

8.42 0.0739 <0.0001 0.328470 58 64 61.00B

84 93 98 95.30A

Mean 61.38 64.50

Carcass (%)

56 71.45 71.12 71.29
13.24 0.5201 0.2317 0.874570 71.74 71.88 71.81

84 71.84 71.22 71.53
Mean 71.68 71.41

Breast (%)

56 22.97 23.16 23.07B

9.06 0.0934 0.0046 0.624470 24.16 24.93 24.55A

84 24.04 25.26 24.65A

Mean 23.72 24.45

Drumstick (%)

56 11.50 11.32 11.41
9.01 0.5009 0.3797 0.586070 12.44 11.50 11.97

84 11.91 11.54 11.73
Mean 11.95 11.45

Thigh (%)

56 14.85 14.41 14.63B

10.46 0.3410 <0.0001 0.239170 16.41 17.33 16.87A

84 17.60 16.61 17.11A

Mean 16.29 16.12

Abdominal
fat (%)

56 1.85 1.83 1.84C

39.12 0.7564 <0.0001 0.839070 2.63 2.87 2.75B

84 3.37 3.34 3.35A

Mean 2.62 2.68
Means followed by different uppercase letters in the column differ from each other according to Tukey’s test (P<0.05).
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after the growth peak, there is an increase 
intramuscular fat deposition, which might 
have contributed to the weight gain observed 
between 70 and 84 days.

Mueller et al. (2018) observed similar values 
for the weights of carcass, breast meat, leg meat 
and abdominal fat in slow-growing broilers 
slaughtered at 63 days (1677, 335, 687 and 40.8 
g, respectively). Siekmann et al. (2018) reported 
similar weights of carcass, breast meat and leg 
meat in slow-growing broilers slaughter at 75 
days to those obtained in the current study 
(1799.1, 364.35 and 518.9 g).

The highest yields (P<0.05) of breast and 
thigh meat were observed at 70 and 84 days. No 
difference was detected between the results of 
those days for either cut; however, these values 
were higher than the yields obtained at 56 days. 
The lower yield observed at 56 days for breast 
and thigh meat may be explained by the fact 
that the animals were still under development 
and had thus not yet reached maximum growth.

The present results partially agree with 
those described by Dal Bosco et al. (2014), who 
observed no influence of slaughter age on the 
carcass yield of Naked Neck broilers slaughtered 
at 70 and 84 days. Conversely, Poltowicz & 
Doktor (2012) observed an increase in the yields 
of carcass (66.29, 69.07 and 70.66%) and leg 
meat (19.56, 20.64 and 21.24%) of slow-growing 
chickens. The lowest values were found at 56 
days, and no significant difference was detected 
between 70 and 84 days.

According to Gordon & Charles (2002), the 
inflection point for the growth of slow-growing 
broilers occurs at around the eighth week of 
age (70 days). Thereafter, protein deposition 
decreases, which may explain the similar values 
for the yields of breast and thigh meat at 70 and 
84 days. Additionally, the fact that the animals 
were reared in an intensive system might 
have reduced stimulus to muscle hypertrophy 

mainly in the drumstick and thigh, due to little 
locomotor activity (Lawrie & Ledward 2006, 
Vieira et al. 2017).

There was a significant increase in the 
percentage of abdominal fat as slaughter age 
increased. This may be explained by the higher 
lipid deposition in older animals, as it increases 
naturally throughout the growth process, and 
because fat accumulates later in the abdominal 
region. In birds, fat is firstly deposited in the neck 
and gizzard regions, and then in the coelomic 
cavity (Gonzales & Sartori 2002). Moreover, the 
rearing system can influence the percentage 
of abdominal fat due to the higher or lower 
possibility of the animal performing exercise 
(Madeira et al. 2010). 

No interaction effect was detected 
(P>0.05) between diet and slaughter age for 
the centesimal composition of breast meat; 
differences were only found between the ages, 
for the protein content of meat (Table III). The 
highest amount of protein in breast meat was 
observed at 56 days. At 70 and 84 days, the values 
for this variable did not differ. No difference was 
observed for the moisture, fat, or mineral matter 
contents of breast meat.

Faria et al. (2009) found a decrease in the 
moisture (74.41, 74.22, 73.55 and 73.28%) and 
protein (23.30, 23.18, 23.03 and 22.56%) contents 
and an increase in the fat (0.45, 0.60, 0.74 and 
0.77%) and mineral matter (1.06, 1.08, 1.10 and 
1.22%) contents of breast meat in Naked Neck 
chickens slaughtered at 65, 75, 85 and 95 days 
of age, respectively. Castellini et al. (2002) 
observed no differences in chickens slaughtered 
at 56 and 85 days of age for the moisture (75.54 
and 74.85%), protein (22.39 and 22.34%), fat (1.46 
and 2.37%) and mineral matter (0.61 and 0.64%) 
contents.

The decrease in the protein content of the 
meat cuts with the advance of age was expected, 
since younger animals have higher amounts 
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of protein in the muscle and, consequently, in 
the meat, due to the higher protein synthesis 
that takes place during this phase. As the bird 
ages, its protein synthesis rate declines until it 
reaches basal levels (Schiaffino et al. 2013, Attia 
et al. 2017). 

No increases were observed for the breast 
meat fat content, which is probably due to the 
predominant type of fiber in the meat of this cut. 
Type-IIB fibers have energy utilization pathways 
that depend on the use of carbohydrate 
and utilize glycogen as an energy substrate. 
Therefore, they do not store fat, which results in 
a lower lipid content in breast meat (Vieira 2014, 
Vieira et al. 2017). 

There was no interaction effect (P>0.05) 
between the factors for the any of the variables 
evaluated in the analysis of centesimal 
composition of drumstick meat. However, 
slaughter age influenced (P<0.05) its moisture, 
crude protein, ether extract and mineral matter 
contents (Table IV).

Moisture and mineral matter contents 
decreased as the birds aged. The opposite 
response was shown by the protein and 
fat contents in the meat at 70 days, which 
decreased and increased, respectively. However, 
an unexpected response was seen at 84 days, 
when the protein content increased and the 
lipid content did not differ in comparison to the 
other ages.

Overall, the protein and lipid contents of 
muscle are expected to decrease and increase, 
respectively, as the bird ages. This is due to the 
different growth rates of body tissues, with older 
animals showing higher fat and lower protein 
deposition rates.

Santos et al. (2012) observed an increase 
in the lipid content of drumstick meat of slow-
growing broilers slaughtered at 75, 85 and 110 
days (2.23, 2.32 and 2.68%). However, the protein 
(19.94, 19.43 and 19.62%) and mineral matter (1.00, 
1.00 and 0.93%) contents did not differ between 
the ages. Additionally, meat moisture decreased 
(77.42, 76.62 and 76.69%).

Table III. Centesimal composition of breast meat from slow-growing broilers slaughtered at different ages.

Variable
(%)

Age
(days)

Diet
Mean CV

(%)
P-value

Formulated Mixture Diet Age Diet × 
Age

Moisture

56 73.51 73.87 73.69
0.027 0.814 0.153 0.58470 72.92 73.63 73.27

84 72.48 71.59 72.04
Mean 72.97 73.03

Protein

56 21.77 21.60 22.20A

2.752 0.7906 <.0001 0.549870 21.32 20.46 20.89B

84 22.13 22.28 21.69B

Mean 21.74 21.45

Fat

56 1.86 1.41 1.63
24.684 0.1046 0.1305 0.454670 1.94 1.94 1.94

84 2.45 2.09 2.27
Mean 2.08 1.81

Mineral 
matter

56 1.03 1.05 1.04
11.574 0.2268 0.9576 0.053470 1.08 0.99 1.04

84 1.06 1.22 1.14
Mean 1.06 1.09

Means followed by different uppercase letters in the column differ from each other according to Tukey’s test (P<0.05).
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There was no interaction effect (P>0.05) 
between diet and slaughter age on the 
composition of thigh meat (Table V). The lowest 
(P<0.05) values for moisture, crude protein and 
mineral matter were observed at 84 days of 
age. However, similar values were found at 56 
and 70 days. The lowest (P<0.05) fat content in 
thigh meat was observed at 70 days, whereas 
no difference was detected for this variable 
between 56 and 84 days. 

Castellini et al. (2002), on the other hand, 
observed no influence of slaughter age on the 
moisture (76.02 and 75.39%), protein (19.01 and 
19.06%), fat (4.46 and 5.01) and mineral matter 
(0.51 and 0.54%) contents of thigh meat from 
slow-growing broilers slaughtered at 56 or 81 
days of age.

The observed increase in fat content in 
drumstick and thigh meat with the advance of 
age may be a favorable finding, since intra- or 

intermuscular fat is associated with greater 
juiciness and tenderness of meat (Warris 2000, 
Attia et al. 2011, Vieira 2014). Fat deposition is 
highly marked in the thigh and drumstick, as 
these are regions where fat storage is important. 
This is mainly because of their locomotor 
function, which leads to a predominance of 
type-I fibers in those limbs (Vieira 2014).

There was an interaction effect (P<0.05) 
between the diet and age factors for protein 
deposition in breast meat. However, no significant 
differences were detected for fat deposition in 
that meat cut (Table VI). The formulated diet 
provided the highest protein deposition at 
56 and 84 days. At 70 days, no difference was 
observed between the diets. When the broilers 
received the formulated diet, no differences 
were observed for protein deposition at the 
three ages. By contrast, in the diet containing 
the mineral-vitamin mixture, protein deposition 

Table IV. Centesimal composition of the drumstick meat from slow-growing broilers slaughtered at different ages.

Variable
(%)

Age
(days)

Diet
Mean CV

(%)
P-value

Formulated Mixture Diet Age Diet × Age

Moisture

56 75.39 77.00 76.19A

0.028 0.854 0.001 0.32770 74.26 73.27 73.76B

84 73.06 72.82 72.94B

Mean 74.24 74.36

Protein

56 16.99 16.04 16.52B

5.342 0.3083 0.0094 0.259870 17.40 17.02 17.21B

84 18.77 18.70 18.74A

Mean 17.72 17.25

Fat

56 3.90 3.35 3.62B

13.218 0.6521 0.0059 0.122270 4.65 6.03 5.34ª
84 5.07 3.95 4.51AB

Mean 6.54 6.45

Mineral 
matter

56 0.93 1.41 1.17A

18.827 0.0021 0.0236 0.183970 0.97 0.76 0.86AB

84 0.87 0.77 0.82B

Mean 0.92 0.98
Means followed by different uppercase letters in the column differ from each other according to Tukey’s test (P<0.05).
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was highest at 70 days, whereas no difference 
was observed between 56 and 84 days, whose 
results did not differ from each other. There was 
no significant difference for fat deposition in 
breast meat.

The interaction effect between diet and 
slaughter age was not significant for protein and 
fat deposition in thigh meat (Table VIII). Protein 

deposition in thigh meat was highest (P<0.05) at 
70 days, with similar values detected between 56 
and 84 days. Fat deposition rose with age, with 
the lowest deposition observed at 56 days and 
the highest at 84 days. At 70 days, the results 
did not differ from those observed at the other 
days.

Table V. Centesimal composition of thigh meat from slow-growing broilers slaughtered at different ages.

Variable
(%)

Age
(days)

Diet
Mean CV

(%)
P-value

Formulated Mixture Diet Age Diet × Age

Moisture

56 70.84 70.39 70.62A

0.038 0.301 <0.0001 0.84270 71.97 70.17 71.07A

84 61.81 61.18 61.50B

Mean 68.21 67.25

Protein

56 17.01 17.38 17.19B

5.598 0.1799 0.0001 0.379270 17.85 18.02 17.93B

84 20.69 20.19 20.44A

Mean 18.52 18.53

Fat

56 6.24 6.17 6.21A

8.299 0.2951 <0.0001 0.143970 5.39 6.66 5.03B

84 7.00 5.69 6.34A

Mean 11.21 11.17

Mineral 
matter

56 0.91 0.80 0.85A

16.220 0.9038 0.0003 0.636970 0.85 0.91 0.88A

84 1.00 0.96 0.98B

Mean 0.92 0.89
Means followed by different uppercase letters in the column differ from each other according to Tukey’s test (P<0.05).

Table VI. Protein and fat deposition in breast meat from slow-growing broilers slaughtered at different ages.

Variable¹ Age
(days)

Diet
Mean CV (%)

P-value
Formulated Mixture Diet Age Diet × Age

Protein (g/day)

56 4.76 Aa 4.47Ab
4.62
5.06
4.77

0.7705 0.0699 0.048470 4.80Aa 5.31Aa 8.50
84 4.95Aa 4.59Ab

Mean 4.84 4.79

Fat (g/day)

56 0.41 0.29 0.35
0.48
0.48

0.2588 0.0537 0.176570 0.44 0.51 28.72
84 0.54 0.42

Mean 0.46 0.41
Means followed by different uppercase letters in the row and lowercase letters in the column differ from each other according to 
Tukey’s test (P<0.05). ¹Values based on natural matter.
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Considering that the peak growth of slow-
growing broilers occurs at around 70 days, greater 
protein deposition is expected in this phase, as 
observed in this study for the breast and thigh 
cuts. However, the birds fed the formulated diet 
showed greater protein deposition in those 
muscles, which is likely a result of the adequate 
nutritional supply from that diet, which met the 
animals’ requirements.

The association between the diet and 
slaughter age factors did not influence (P>0.05) 
the deposition of protein or fat in drumstick 
meat (Table VII). Protein deposition in breast 
meat was similar at the different ages, but fat 
deposition was highest (P<0.05) at 70 days.

The fat present in the muscle is deposited 
at a faster rate after peak muscle development, 
since intermuscular fat deposition is highest in 
the period preceding this peak. After the peak, 
intramuscular fat deposition increases (Lawrie 
& Ledward 2006), as observed for the deposition 
of fat in thigh meat. No difference was observed 
for fat deposition in breast meat, probably 
because the fibers that predominate in this cut 
are type-II and thus store a small amount of fat.

CONCLUSION
Dietary inclusion of a commercial mineral-
supplement mixture reduces protein deposition 
in the breast and thigh muscles; however, this 

Table VII. Protein and fat deposition in drumstick meat from slow-growing broilers slaughtered at different ages.

Variable¹ Age
(days)

Diet
Mean CV

(%)
P-value

Formulated Mixture Diet Age Diet × Age

Protein (g/
day)

56 1.86 1.86 1.86
11.389 0.2200 0.8140 0.718570 1.91 1.76 1.84

84 1.87 1.74 1.80
Mean 1.88 1.79

Fat (g/day)

56 0.64 0.617 0.63B

18.13 0.679 0.0153 0.13970 0.73 0.83 0.78A

84 0.69 0.56 0.63B

Mean 0.69 0.67
Means followed by different uppercase letters in the column differ from each other according to Tukey’s test (P<0.05). ¹Values 
based on natural matter.

Table VIII. Protein and fat deposition in thigh meat from slow-growing broilers slaughtered at different ages.

Variable¹ Age
(days)

Diet
Mean CV

(%)

P-value

Formulated Mixture Diet Age Diet × 
Age

Protein (g/
day)

56 2.13 1.95 2.04B

10.34 0.0149 <0.0001 0.950770 2.64 2.40 2.52A

84 2.18 1.95 2.06B

Mean 2.32a 2.10b

Fat (g/day)

56 1.28 1.15 1.21B

14.55 0.1300 0.0286 0.255870 1.24 1.29 1.27AB

84 1.57 1.32 1.45A

Mean 1.36 1.26
Means followed by different uppercase letters in the column differ from each other according to Tukey’s test (P<0.05). ¹Values 
based on natural matter.
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difference does not affect the characteristics 
of carcass or meat cuts. Birds slaughtered at 
70 days have similar carcass characteristics to 
those of birds slaughtered at 84 days, indicating 
the possibility of an earlier slaughter age.
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