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ABSTRACT

The objective was to evaluate the effect of including 2% cinnamon powder, dehydrated oregano
and annatto powder in the feed of broilers at 42 days of age, on the colorimetry of broiler breasts
at 42 days of age. The experimental design was entirely randomized, with four treatments and
seven repetitions of ten birds. At 42 days of age, the breast was collected for color evaluation.
Thus, it is concluded that the inclusion of phytogenic additives as pigment present in the diet of
broilers at 42 days of age influenced the color quality, the cinnamon differed significantly in
chroma L* and a* of the control meat, showing better brightness and color tending towards red,
improving the aspects of chicken meat for consumers.

Key-words: Cinnamomum, Origanum, Bixa orellana, Poultry, Colorimetry.

1 INTRODUCTION

Poultry farming in Brazil is one of the agricultural activities of greater evolution in recent
decades, making the country the third producer and the largest exporter of chicken meat. In the
ranking of Main Products Exported in the year 2021, chicken meat stood out in 7th position, with
a share of 2.48% in total exports (BUENO, 2022)

The color of meat is the most important quality attribute that influences the acceptability
of meat products by consumers, and is therefore a decisive factor at the time of purchase (PIZATO,
2011). The color of chicken breast meat in natura can vary according to several factors, such as
the age of the bird, the feed, the slaughter process, among others. Generally, the color of chicken
breast meat in natura varies from a pinkish-white to a more yellowish tone. For consumers, the
appearance of the meat, texture, color, aroma, taste and juiciness are the main factors that influence
their decision to buy a particular cut (Karlovi et al., 2009).

Consumers are able to differentiate raw chicken meat with PSE characteristics, rejecting
it and preferring "normal™ meat. (DROVAL,2012). The meat products industry has the challenge
of offering soft, juicy products, with pleasant color and flavor. (GAYA; FERRAZ, 2006). To
ensure all the quality parameters that meet consumer demand it is extremely important to know
about the factors and problems that affect the quality of meat. The PSE syndrome, acronym in
English for pale, soft, exudative, decreases the quality of chicken meat and limits its economic
value. (ZHAO et al., 2016).
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Phytogenic additives are substances derived from plants that have a positive effect on the
production and health of animals, and give rise to products such as essential oil, plant extract and
resin oil (FERNANDES, et al. 2015).

The cinnamon (Cinnamomum zeylanicum) has Asian origin and presents cinnamaldehyde
as the most abundant active ingredient, which has antimicrobial, antifungal activity, also acting in
the stimulation of digestive enzymes(HAMEED, el al., 2016).

The oregano (Origanum vulgare L.) is considered an important source of phenolic
compounds, which have the ability to slow lipid oxidation, because they act by sequestering free
radicals (PRETE et al., 2020).

One of the main pigments for natural yolk coloring used in Brazil is derived from annatto
(Bixa orellana L.) (MOURA et al., 2011). The annatto colorant responsible for the colorations
ranging from yellow to red is bixin (C25H3004), a diapo-carotenoid, represented by the central
part of the molecule of a carotenoid, without the terminal rings (STRINGHETA & SILVA, 2008).

The color of meat is the most important quality attribute that influences the acceptability
of meat products by the consumer, because it is a characteristic that influences both the initial
choice of the product by the consumer and the acceptance at the time of consumption. The
conditions and condition of the animals can affect the color of the meat (SELANI, 2010).

Consumers evaluate products visually, so there is great interest in studying color and
brightness of chicken breast meat. LE-BIHAN-DUVAL et al. (2001), showed in their work an
important role of genetics in controlling the color of chicken breast meat.

The objective of this study was to evaluate the colorimetry of chicken breast meat in natura

from chickens fed with 2% added oregano, annatto and cinnamon in the feed.

2 MATERIAL AND METHODS

The experiment was conducted at the Instituto Federal Goiano Campus Rio Verde. The
research project was approved by the IACUCU under protocol 8605090419. The experiment lasted
42 days. The experimental design used was entirely randomized, with four treatments and seven
repetitions with 10 birds each, totaling 280 Cobb day-old mixed flock chicks housed in galvanized
wire cages with dimensions of 0.90m x 0.60m x 0x45m.

The diet formulation consisted of feed produced according to the recommendations of
(ROSTAGNO et al., 2017). Separated into four treatment phases. With feed and water supply, ad
libitium. According to Table 1.
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The control feed was composed of soybean meal and corn. 2% was added to the control
rations, cinnamon powder, dehydrated oregano and urucum powder for the other treatments.

On day 42 one bird from each repetition, with the average weight of the experimental plot,
was separated for an 8 hour fast. At the end of fasting, it was euthanized by cervical dislocation
and blood was collected.

The colorimeter is an instrument that allows the objective characterization of colored
samples in terms of their color characteristics. One of the most commonly used color spaces in
colorimeter color measurement is the Lab™* space, created after the theory of opposite colors, where
two colors cannot be green and red at the same time, or yellow and blue at the same time. This
color space is defined by the coordinates L*, a* and b*, where L* is the luminosity and a* and b*
are the chromaticity coordinates. The a* value represents the red/green coordinate, where a
indicates red and -a indicates green, and the b* value represents the yellow/blue coordinate, where
b indicates yellow and -b indicates blue. The color of the samples was evaluated using a Minolta
colorimeter, model Chroma meter, CR400.

The readings were made for the three samples of chicken breast meat in natura of each
treatment, obtaining 30 points for each sample repetition, being determined the parameters L *
(luminosity), chroma a* and b*. The c* parameter represents color saturation, with higher c*
values indicating more saturated colors.

The data were submitted to variance analysis using the SISVAR 5.6 (FERREIRA,2014)

program and the means were compared using the F test at 5% probability.

Table 1 - composition of the experimental rations.

Ingredients (Kg) Pre-ln!tial Initiql Growth Final_
(1-7 dias) (8-21 dias) (22-35 dias) (36-42 dias)
Corn 55.30 56.02 61.40 67.00
Soybean meal 45% 37.37 35.93 30.20 24.90
Soybean oil 0.80 1.70 2.90 2.80
Dicalcium Phosphate 0.06 1.25 1.48 1.10
Premix 2 1.00? 1.00? 0.802 1.20?
Common salt 0.50 0.49 0.48 0.45
DL-Methionine 0.26 0.50 0.29 0.20
L-Lysine 0.30 0.27 0.22 0.40
Limestone 2.2 1.20 0.19 0.20
L-Threonine 0.19 0.07 0.10 0.07
Inert 1 2.00 2.00 2.00 2.00
Total 100.0 100.0 100.0 100.0
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Calculated levels

Metabolic Energy (Kcal/Kg) 3000.00 3100.0 3147.54 3201.18
Raw Protein (%) 25.31 24.50 20.64 18.68
Lysine dig (%) 1.36 1.31 1.12 1.14
Methionine dig (%) 0.55 0.53 0.58 0.46
Phosphorus disp. (%) 0.48 0.43 0.33 0.28
Calcium (%) 1.01 0.84 0.75 0.66
Sodium (%) 0.23 0.21 0.20 0.19

3 RESULTS AND DISCUSSIONS

1 Replacement of the inert with cinnamon, oregano and urucum.
2 Vitamin-mineral Premix (Nutritional Levels per kilo of product): Methionine (Min): 290 g/kg, Iron (Min): 5000
mg/kg, Copper (Min): 1500 mg/kg, Manganese (Min): 14 g/kg, Zinc (Min): 12 g/kg, lodine (Min): 28 mg/kg, Selenium
(Min) 70 mg/kg, Vitamin A (Min): 1500000 IU/kg, Vitamin D3 (Min): 500000 1U/kg, Vitamin E (Min): 3333 1U/kg,
Vitamin K3 (Min): 250 mg/kg, Vitamin B1 (Min): 300 mg/kg, Vitamin B2 (Min): 1000 mg/kg, Vitamin B6 (Min):
500 mg/kg, Vitamin B12 (Min) 3333 mcg/kg, Niacin (Min): 6667 mg/kg, Calcium Pantothenate (Min): 2000 mg/kg,
Folic Acid (Min): 280 mg/kg Biotin (Min): 8. 3 mg/kg, Choline Chloride (Min): 70 mg/kg.

2 Vitamin Mineral Premix (Nutritional Levels per kilo of product) -Methionine (Min): 300 g/kg, Iron (Min): 6000
mg/kg, Copper (Min): 1850 mg/kg, Manganese (Min): 16.8 g/kg, Zinc (Min): 14. 5 g/kg, lodine (Min): 330 mg/kg,
Selenium (Min) 84 mg/kg, Vitamin A (Min): 1500000 1U/kg, Vitamin D3 (Min): 500000 IU/kg, Vitamin E (Min):
3600 1U/kg, Vitamin K3 (Min): 240 mg/kg, Vitamin B1 (Min): 300 mg/kg, Vitamin B2 (Min): 1100 mg/kg, Vitamin
B6 (Min): 500 mg/kg, Vitamin B12 (Min) 3600 mcg/kg, Niacin (Min): 7000 mg/kg, Calcium Pantothenate (Min):
2000 mg/kg, Folic Acid (Min): 320 mg/kg Biotin (Min): 6 mg/kg, Choline Chloride (Min): 65 mg/kg.

The colorimetry of the additives used in the feed is shown in table 3. These data were

obtained from averages of the variables used showing the L*, a*, b* values of cinnamon, oregano

and annatto, it can be observed that the chroma a* that reads the red color is higher in the annatto.

Table 2. Colorimetry analysis of the additives used in the cinnamon, oregano and annatto feeds.

L* a* b*
Cinnamon 29,20 + 0,941 7,92 +£0,254 18,22 + 0,485
Oregano 11,20+ 0,421 0,11 + 0,003 13,22 + 0,340
Annatto 28,80 + 0,707 31,56 + 0,607 37,59+1,128

Table 3 shows the colorimetric values of chicken meat in natura from broilers, fed with

corn and soybean meal rations with the inclusion of 2% cinnamon, oregano and annatto.
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Table 3. Colorimetric analysis of the breast color of broilers fed a corn and soybean meal based diet with inclusion
of 2% cinnamon, oregano and annatto.

L* a* b*
Control 54,501a 7,55b 19,012
Cinnamon 46,920b 11,158 a 18,738
Oregano 54,744a 7,748 b 18,742
Annatto 51,730a 10,272 ab 18,194

Probability

Cv* 5,32 20,43 14,94
P value 0,0000 0,0022 0,9558
Standard Error 1,045 0,7089 1,0541

CV= coefficient of variation L * = luminosity; a* = red color tendency; b * = yellow color tendency and c* = color
saturation. Different letters in the columns differ using Tukey's test.

There was no statistical differentiation for the b* variable. However, there was
differentiation for the variables L* and a*.

For the luminosity (L*) there was a differentiation in the color quality of the meat in natura
from the control, oregano and annatto treatments to the cinnamon treatment, showing that the
cinnamon sample made the meat lighter.

For the chroma a*, the samples that presented less red color of the meat in natura, were
control and the treatment with oregano, which corroborates with the colors of the phytogenic
additives.

In the food industry, L* a* b* colorimetry can be used to evaluate the quality and freshness
of fresh chicken meat. By measuring the color of chicken meat in natura, it is possible to evaluate
the quality and freshness of the product, as well as detect possible changes in color caused by
deterioration or oxidation processes.

According to Passos (2020), the inclusion of 5% urucum bran in chicken feed was not
enough to affect the coloration of the chicken breast meat. This result was similar and confirms
the results of Harder et al. (2010) and Parente et al. (2018), who tested diets using up to 3% urucum
bran with no pigmentation effect in chicken breasts. Differing from this study, that there is
differentiation of the control for meat of chickens fed cinnamon and oregano.

According to Silva et al. (2017), when using herb salt, the values found for breast of meat
in natura without the addition of herb salt was L*: 52.34, a*:-1.28, b*:11.10. This study also differs
from this study in chroma a*, staying similar with the L* and b* values.

These values may differ according to the colorimeter brand and its calibration. However,
in the industry the closest values would be with the meat from the treatments, control and with

oregano.
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However, a new meat study will be done, focused on the market and its acceptability by
consumers, since these meats with these treatments are not usually found in the supermarket. But

we can see that there are differentiations in the colors.

4 FINAL CONSIDERATIONS

In this work, we showed a colorimetry profile of fresh broiler breast meat in natura fed 2%
oregano L*54.774, a* 7.748, b* 18.742, cinnamon L*46.920, a*11.158, b*18.738 and annatto L*
51.730, a* 10.272, b* 18.194. Cinnamon differed significantly in the L* and a* chromes from the

control meat, showing better luminosity and color tending towards red.
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