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Highlights

The main causes of condemnations have a non-pathological origin.

Causes of condemnations by SIF are greater than those recorded by the SIE.

Major partial condemnations by SIF: bruises, dermatosis, contamination and myopathy.

SIF’s condemnations: hemorrhagic viscera, cachexia, ascites and repulsive appearance.

SIE’s condemnations: bruises/fractures, contamination, cellulitis and ascites.  

Abstract

Brazil is the third largest producer and the main exporter of chicken meat in the world. In 2019, it produced 

approximately 13.245 million tons of the product, generating more than six million dollars. According to 

the Poultry Association of the state of Espírito Santo, broiler production is carried out by 28 independent 

producers/companies, three integrator businesses, 42 integrated producers and seven slaughterhouses 

(structures with SIF, SIE/SISBI or SIE certification). Despite the growth of this sector, problems persist 

regarding the quality of carcasses and the number of condemnations. From the sanitary and industrial point 

of view, all products of animal origin must undergo prior inspection. The present study was developed using 

data generated by the Federal Inspection Service (Serviço de Inspeção Federal, SIF) and the State Inspection 

Service (Serviço de Inspeção Estadual, SIE). The main causes of condemnation of birds as inspected by 

SIF represented 9.26% of the slaughtered birds. Total condemnations corresponded to 1.35%. Overall, this 

study recorded a greater number of condemnations of non-pathological origin. In conclusion, there was 

consistency in the reasons why these products were condemned. Bruises/fractures and contamination 
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Introduction

Chicken meat stands out worldwide for 
representing the combination of a high-quality 
food and a low price. According to the Brazilian 
Animal Protein Association (Associação 
Brasileira de Proteína Animal [ABPA], 2020), 
Brazil is among the top chicken producing and 
exporting countries. In 2018, the country held 
its first place in exports of chicken meat and 
reached second in production, with a total of 
12.86 million tons (ABPA, 2019). In 2019, the 
country hit its own record of 13.245 million tons 
of chicken produced a growth of around 2.99%, 
making it the third largest world producer, with 
a per capita consumption of 42.84 kg and 
exports above 4,214 thousand tons. As such, 
it held its first place in this last classification, 
generating an additional six million Brazilian 

were the most frequent causes according to both inspection services (SIF and SIE), indicating a common 

problem on the slaughter and inspection lines.

Key words: Broilers. Condemnation. Control. Inspection.

Resumo

O Brasil é o terceiro maior produtor e o principal exportador de carne de frango do mundo. Em 2019, 

produziu aproximadamente 13,245 milhões de toneladas, faturando mais de seis milhões de dólares. 

Segundo a Associação dos Avicultores do Estado do Espírito Santo, a avicultura de corte conta com 28 

produtores/empresas independentes, três integradoras, 42 integrados além de 7 abatedouros (estruturas 

com SIF, SIE/SISBI ou SIE). Embora tenha havido crescimento neste setor, ainda persistem problemas 

relacionados com a qualidade das carcaças e com o quantitativo de condenações. Sob o ponto de vista 

sanitário e industrial todos os produtos de origem animal devem receber fiscalização prévia. O presente 

trabalho foi desenvolvido mediante levantamento de dados gerados pelo Serviço de Inspeção Federal (SIF) 

e pelo Serviço de Inspeção Estadual (SIE). As principais causas de condenações de aves inspecionadas 

pelo SIF representaram 9,26% das aves abatidas. Para as condenações totais foi registrado o percentual 

de 1,35%. Este estudo registrou, no geral, um maior número de condenações de origem não patológica. 

Conclui-se que houve uma constância nas razões pelas quais esses produtos sofreram condenações. As 

contusões/fraturas e contaminações foram as de maior ocorrência, em ambos os Serviços de Inspeção 

(SIF e SIE), indicando um problema comum na linha de abate e inspeção.

Palavras-chave: Condenação. Fiscalização. Frango de corte. Inspeção.

reais with the product (ABPA, 2020). About 
68.0% of all chicken meat produced in Brazil is 
destined for the supply of the domestic market 
and 32.0% is exported, mostly in the form of 
cuts (67%) and whole (26%), to regions such 
as Asia, Middle East and Africa. In this respect, 
the state of Espírito Santo stands out as one of 
the main exporters (ABPA, 2020). According to 
the Poultry Association of the state of Espírito 
Santo (Associação dos Avicultores do Estado 
do Espírito Santo, AVES), broiler production 
is developed by 28 independent producers/
companies, three integrator businesses and 
42 integrated producers in addition to seven 
slaughterhouses (structures under SIF, SIE/
SISBI or SIE certification). In the State, the 
municipality of Domingos Martins ranks first 
in broiler production with 26.22% of the state 
production, followed by the municipalities of 
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Marechal Floriano (24.56%), Linhares (20.25%) 
and Venda Nova do Imigrante (11.68%), with 
the remaining municipalities accounting for 
17.29% (Associação dos Avicultores do 
Estado do Espírito Santo [AVES], 2018). Partial 
data from the agricultural census released 
by the Brazilian Institute of Geography and 
Statistics (Instituto Brasileiro de Geografia e 
Estatística [IBGE], 2017) indicate that, between 
2006 and 2017, poultry production in Espírito 
Santo grew by 115%. According to AVES, the 
gross revenue of the broiler production sector 
was over 560 million Brazilian reais.

Despite the growth of this sector, 
problems persist regarding the quality of 
carcasses and the number of condemnations, 
which raise a red flag due to the significant 
losses occurring in this sector in Espírito Santo.

In Brazil, the most widely used broiler 
strain is Cobb, most likely due to its greater 
growth potential, higher maturity rate and lower 
slaughter age, in addition to the pale pink color 
of its meat that guarantees its acceptance in 
the market (Santos et al., 2005). Other authors 
consider it the second best strain in (clean) 
carcass weight, bone-in and boneless breast, 
and boneless legs, only behind the Ross strain 
(Flemming, Janzen, & Endo, 1999). Despite the 
differences between the available commercial 
strains in the country, all have high carcass 
yields, with the final outcome depending on the 
genetic selection applied (Moreira et al., 2003).

From the sanitary and industrial point 
of view, all products of animal origin must 
undergo prior inspection, whether or not they 
are edible, include plant-based products and 
are prepared, processed, handled, received, in 
transit, packaged and/or stored (Lei nº 1.283, 
1950). The Ministry of Agriculture, Livestock and 
Supply (MAPA) is responsible for the inspection 

of animal products sold between states or/and 
internationally, through the Federal Inspection 
Service (Serviço de Inspeção Federal, SIF). 
Products with the described characteristics 
and which are distributed between 
municipalities are under the responsibility of 
the agricultural departments of the States, the 
Federal District and the Territories, and subject 
to the State Inspection Service (Serviço de 
Inspeção Estadual, SIE). As for sales within the 
municipality, the agriculture departments of the 
municipalities are responsible for inspection, 
under the so-called Municipal Inspection 
Service (Serviço de Inspeção Municipal, SIM). 
All of these are aimed at ensuring the quality 
of these products for the domestic and foreign 
markets (Lei n. 7.889, 1989). Inspection by 
the SIF agent at broiler slaughterhouses, 
for instance, takes place permanently 
in two stages, namely, antemortem and 
postmortem. Antemortem inspection has 
the purpose of preventing the slaughter of 
animals with a replete gastrointestinal tract 
and, consequently, possible contaminations 
during processing (Portaria nº 210, 1998). 
To avoid this type of condemnation, birds 
must be fasted for 6 to 8 h (Ebling & Basurco, 
2016). Among the main factors that lead to 
condemnation by SIF in the state of Rio Grande 
do Sul are cachexia, repulsive appearance, 
cellulitis, bruises/fractures and contamination 
(Ferreira, Sesterhenn, & Kindlein, 2012).

In view of the lack of compilation of the 
information, interpretation and dissemination 
of results of great impact on the reality of 
Espírito Santo, this study was developed to 
determine the main causes of condemnation 
(partial and total) during the postmortem 
inspection of carcasses of broilers slaughtered 
at slaughterhouses inspected by SIF and SIE in 
the state of Espírito Santo.
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Material and Methods

The present study was developed 
through a survey of data generated by SIF 
and SIE of Espírito Santo. The data include 
information from four slaughterhouses 
regularly registered with SIE, located in the 
municipalities of Cariacica, Marechal Floriano, 
Santa Maria de Jetibá and Vila Velha; and two 
registered with SIF, located in the municipalities 
of Linhares and Castelo. The establishments 
inspected by SIF received birds from 14 
municipalities in the State, namely, Alfredo 
Chaves, Brejetuba, Cachoeiro de Itapemirim, 
Castelo, Conceição do Castelo, Domingos 
Martins, Guarapari, Jaguaré, Linhares, 
Marechal Floriano, Muniz Freire, Sooretama, 
Vargem Alta and Venda Nova do Imigrante. 
This data collection took place in the period 
from January 2018 to December 2019.

The postmortem inspection procedure 
for chickens is carried out in accordance with 
the Regulation for Industrial and Sanitary 
Inspection of Animal Products (Decreto 
nº 9.013, 2017) and Ordinance No. 210 of 
November 1998 of MAPA. The inspection is 
performed by visual and olfactory examination 
and by palpating the carcasses and their 
respective viscera, on the so-called “inspection 
lines” (“A” - internal examination of the carcass 
- opening and viewing of the coelomic cavity; 
“B” - examination of viscera; and “C” - external 
examination of the carcass).

Causes of condemnation (partial and 
total) as determined by SIF and SIE under 
Ordinance 2010/98 are abscess, airsacculitis, 
arthritis, repulsive appearance, cachexia, 
cellulitis, colibacillosis, contamination, bruises/
fractures, dermatosis, overscalding, delayed 
evisceration, neoplasms, salpingitis, ascites, 
hemorrhagic syndrome and septicemia. 

In the analysis of the condemnations at 
slaughterhouses registered only with SIE, 
improper bleeding procedure and other causes 
are identified. In the analysis of condemnations 
at slaughterhouses registered only with SIF, 
ascites, bloody meat, coligranulomatosis, 
abnormal color, technological flaws, skin 
lesion, inflammatory lesion, traumatic 
lesion, myocarditis, myopathy, dorsal cranial 
myopathy, nephritis, hemorrhagic viscera and 
pericarditis were considered.

The obtained information was 
used to rank the causes of partial and total 
condemnations by the respective inspection 
services according to the changes found and 
frequency of occurrence in the studied period 
as well as compare them with other data 
described in the literature of other Brazilian 
states.

Data were compiled on a nosographic 
map with the following criteria: diagnosis 
(pathologies) and year of evaluation with 
respective partial and total condemnations. 
Subsequently, the four main condemnations by 
SIE and SIF were analyzed. Statistical analysis 
was performed descriptively using the relative 
and absolute frequencies of condemnations, 
whose results are presented in the form of 
tables.

Results and Discussion

The main causes of poultry 
condemnation at slaughterhouses can have 
health or management origins or may occur 
during slaughter and processing (Maschio 
& Raszl, 2012). Tables 1 and 2 show the total 
number of birds slaughtered in establishments 
inspected by SIF and SIE, with the respective 
partial and total condemnation rates. From 
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Table 1
Total and partial condemnations of broiler carcasses in establishments inspected by the Federal 
Inspection Service (SIF) of the state of Espírito Santo, between January 2018 and December 2019

Period
Partial condemnations Total condemnations

Number of slaughtered 
chickens

N %* N % N

2018 2,888,375 8.15 653,482 1.84 35,453,511

2019 3,946,876 10.36 323,879 0.85 38,094,325

Total 6,677,872 9.26 977,361 1.35 73,547,836

* Calculation based on the number of slaughtered birds.

January 2018 to December 2019, a total of 
73.547 million broilers were slaughtered in 
establishments inspected by SIF in Espírito 
Santo. In facilities under State Inspection, 
the number of birds slaughtered reached 
32.548 million. Of the total number of birds 
inspected by SIF, 6,677,872 exhibited some 
type of partial condemnation (Table 3), which 
represented 9.26% of the slaughtered birds. A 
total of 977,361 cases of total condemnation 
(Table 4) (1.35%) was recorded. When total 
and partial condemnations are added up, 
7,655,233 chickens were found to have some 
deviation, which corresponds to slightly over 
10% of the total number of birds slaughtered 
by facilities under SIF. Maschio and Raszl 
(2012) and Ferreira et al. (2012) reported that 
the partial condemnation rate was higher than 
the total condemnation rate, as observed in 
this study. In the slaughterhouses inspected 
by SIF, the partial condemnation rate reached 
87.81%, whereas the total was 12.77%, which 
are lower than the 97.22% (partial) and higher 
than the 2.78% (total) found by Maschio 

and Raszl (2012). The criteria for these 
condemnations were based on Ordinance No. 
210 of November 1998 of MAPA. These values 
refer only to postmortem condemnations and 
do not include animals that died on the farms 
or during transport for SIF assessment. The 
results obtained in the present study (Table 
1) are above the average partial and total 
condemnations reported by Paschoal, Otutumi 
and Silveira (2012) and Goscinscki (2016), 
which ranged from 7 to 8%. As for the data on 
condemnations (partial and total) of broilers 
slaughtered at establishments inspected by 
SIE, 2,054,937 cases (6.30%) had some type 
of postmortem condemnation (Table 5). These 
results differ from the findings published 
by Dias et al. (2017), who observed that, of a 
total of 515,582 thousand birds slaughtered 
in a slaughterhouse under SIF in Espírito 
Santo, 87,423 thousand (16.95%) showed 
some type of postmortem condemnation. It is 
worth noting that until 2019, the SIE in Espírito 
Santo did not provide data on condemnations 
categorized as partial and total.
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Table 2
Condemnations of broiler carcasses in establishments inspected by the State Inspection Service (SIE) 
of the state of Espírito Santo, between January 2018 and December 2019

Period
Condemnations (partial and total) Number of slaughtered chickens

N %* N

2018 824,685 5.27 15,645,171

2019 1,230,252 7.32 16,813,091

Total 2,054,937 6.30 32,458,262

Table 3
Changes in the broiler carcass as assessed by the Federal Inspection Service (FIE), suggestive of 
condemnation (partial and total), and their respective number, between January 2018 and December 
2019

Diagnosis N %* %**

Abscess 114,727 0.15 1.72

Airsacculitis 8,532 0.01 0.12

Arthritis 110,130 0.14 1.65

Ascites 10,450 0.01 0.15

Repulsive appearance 9,674 0.01 0.14

Cachexia 189 0.00 0.00

Bloody meat 5 0.00 0.00

Cellulitis 181,618 0.24 2.72

Colibacillosis 38,051 0.05 0.56

Contamination 375,222 0.51 5.61

Bruises 4,357,287 5.92 65.25

Dermatosis 1,015,266 1.38 15.19

Overscalding 94 0.00 0.00

Technological flaws 38 0.00 0.00

Skin lesions 863 0.00 0.01

Inflammatory lesions 89,331 0.12 1.34

Myocarditis 664 0.00 0.00

Dorsal cranial myopathy 47,335 0.06 0.71

Myopathy 218,721 0.29 3.28

Neoplasia 5 0.00 0.00

Pericarditis 23,871 0.03 0.35

Salpingitis 18,560 0.02 0.28

* Calculation based on the number of slaughtered birds.

* Calculation based on the number of slaughtered birds.
** Calculation based on the number of partially condemned birds.
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Table 4
Changes in the broiler carcass as assessed by the State Inspection Service (SIE), suggestive of 
condemnation (partial and total), and their respective number, between January 2018 and December 
2019

Diagnosis N %* %**

Repulsive appearance 68,500 0.09 7.00

Airsacculitis 15 0.00 0.00

Muscle changes 12 0.00 0.00

Arthritis 1 0.00 0.00

Cachexia 97,755 0.13 10.00

Bloody meat 6,400 0.00 0.65

Cellulitis 149 0.00 0.01

Colibacillosis 4216 0.00 0.43

Coligranulomatosis 19 0.00 0.00

Abnormal color 353 0.00 0.03

Contamination 2 0.00 0.00

Bruises 22 0.00 0.00

Dermatosis 354 0.00 0.04

Overscalding 104,078 0.14 1.64

Delayed evisceration 2,062 0.00 0.21

Technological flaws 63 0.00 0.00

Traumatic lesions 2 0.00 0.00

Myopathy 2,078 0.00 0.21

Dorsal cranial myopathy 6,537 0.00 0.66

Nephritis 964 0.00 0.09

Neoplasia 454 0.00 0.04

Salmonellosis 231 0.00 0.02

Salpingitis 7,529 0.01 0.77

Septicemia 1,433 0.00 0.14

Ascites 85,372 0.11 8.73

Hemorrhagic syndrome 15 0.00 0.00

Hemorrhagic viscera 574,305 0.78 58.76

* Calculation based on the number of slaughtered birds.
** Calculation based on the number of totally condemned birds.
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Table 5
Changes in broiler carcasses as assessed by the State Inspection Service (SIE), suggestive of 
condemnation (partial and total), and their respective number, between January 2018 and December 
2019

Diagnosis N %* %**

Abscess 88 0.00 0.00

Airsacculitis 9,809 0.03 0.47

Arthritis 411 0.00 0.02

Repulsive appearance 27,904 0.08 1.36

Cachexia 29,706 0.09 1.45

Cellulitis 70,319 0.22 3.42

Colibacillosis 5,738 0.01 0.28

Contamination 220,715 0.67 10.74

Bruises/fractures 1,388,161 4.28 67.55

Dermatosis 10,527 0.03 0.51

Overscalding 17,425 0.05 0.84

Delayed evisceration 12,963 0.03 0.63

Neoplasias 169 0.00 0.00

Salpingitis 27,460 0.08 1.34

Improper bleeding procedure 9,780 0.06 0.48

Septicemia 14,811 0.03 0.72

Ascites 40,758 0.12 1.98

Hemorrhagic syndrome 0 0.00 0.00

Died during transport 70,518 0.21 3.43

Other causes 97,675 0.30 4.75

* Calculation based on the number of slaughtered birds.
** Calculation based on the number of condemned birds (partial and total).

Table 6 shows the main changes 
considered partial condemnations by the SIF 
and the respective numbers of condemnations 
per diagnosis. The most frequent were bruises 
(5.92%), dermatosis (1.38%), contamination 
(0.51%) and myopathies (0.29%). These data 
do not corroborate the information found by 
Maschio and Raszl (2012) and by Ferreira et 
al. (2012), who found arthritis and cellulitis, 
respectively, as prominent causes, which was 
not observed in the current study. Bruises/

fractures and contamination lead the indices 
in studies, even when these are carried out in 
different regions of the country. The origins of 
these condemnations are extrinsic to birds and 
consist of problems of handling and operational 
adjustments during the phases of production, 
slaughter and processing, as described by 
Mendes and Komiyama (2011) and Rossi 
(2020). As an example, bruises can occur due 
to improper handling in picking, loading and 
transporting the animals. Kettlewell and Turner 
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Table 6
Main causes of partial condemnations of broilers in establishments in Espírito Santo inspected by the 
Federal Inspection Service (SIF) between January 2018 and December 2019

Year
Bruises Dermatosis Contamination Myopathy

N %* N %* N %* N %*

2018 2,042,754 70.72 441,260 15.28 117,861 4.08 30,408 1.05

2019 2,314,533 58.64 574,006 14.54 257,561 6.53 188,313 4.77

Total 4,357,287 64.68 1,015,266 14.91 369,422 5.31 218,721 2.91

* Calculation based on the number of partially condemned birds.

(1985) reported that bruises occur because 
birds are still hung manually and this practice 
depends directly on workforce, who may not be 
properly trained. Rossi (2020) also described 
that the wings and drumstick are the main 
affected regions, presenting a hemorrhagic 
aspect macroscopically, with a bright red, 

Dermatoses, on the other hand, refer 
to a group of diseases and changes that can 
occur in the skin tissue, such as increased 
skin thickness, color changes and surface 
alterations with the appearance of erosions, 
ulcers and nodules (Saif, 2003; Oliveira, 
Andrade, Armendaris, & Bueno, 2016). The 
appearance of this pathology is related to reuse 
of litter (Gundim, Rodrigues, Blanca, Coleto, & 
Medeiros, 2015), heavy chickens, excessive 
litter moisture and high stocking rates (Rossi, 
2020).

Contaminations would be due to a lack 
of regulation of the evisceration machinery, 
which ends up causing the viscera to rupture 
and their content to leak, or non-uniformity of 
the lot, with birds of different sizes (Maschio & 
Raszl, 2012; Rossi, 2020). Contamination may 
be of fecal or biliary origin, in the latter case 
stemming from a rupture of the gallbladder, 

dark or greenish color, depending on the 
evolution of the fracture, and that there may be 
conditions that contribute to the appearance 
of the lesion. In addition, according to Leandro, 
Rocha, Stringhini and Fortes (2001), picking the 
birds by the neck results in a higher incidence 
of bruises than by grabbing by their back.

which can be located both on the surface of 
the carcass and internally. It is also important 
to mention that fecal contamination represents 
a high risk to the health of the consumer, since 
most pathogens are found in the intestine. 
An important pathogen in this group is 
Campylobacter jejuni, which is reported to 
occur at a high frequency in other countries 
and which is underreported in Brazil due to 
low outbreaks, besides Salmonella spp (Rossi, 
2020). To prevent this type of occurrence, it is 
also necessary to empty the intestine in the pre-
slaughter period and it is recommended that 
water and feed not be removed simultaneously 
(Mendes & Komiyama, 2011).

In the data provided by MAPA, 
condemnation due to myopathy is separated 
into two categories, as described in Table 4: 
myopathy itself and dorsal cranial myopathy. 
This pathology can be defined by a reduction of 
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the blood supply and consequent appearance 
of alterations such as degeneration, fibrosis 
and necrosis of the muscle tissue. It is worth 
emphasizing that the condition is not linked 
to any infectious agent (Bilgilie & Hess, 2008). 
As stated by Hoving-Bolink, Kranen, Klont, 
Gerritsen and Greef (2000), chickens that have 
a higher breast muscle yield tend to show 
problems related to low oxygenation, since 
there is reduced capillary density. Agreeing 
with this idea, Joiner, Hamlin, Lien and Bilgili 
(2014) reported that with the advance of age, 
muscle fibers tend to enlarge while blood 
capillaries reduce in quantity, in association 
with marginalization of vascular support 
on myofibers, which is important for fast-
growing animals. The pectoral muscle of birds 
is mostly made up of white fibers. Therefore, 
their muscle fibers have a larger diameter 
and are surrounded by smaller capillaries, 
consequently having less oxygen than red 
fibers, which constitutes an adaptation to 
anaerobic metabolism (Santiago, 2001). Due to 
the characteristics of this musculature, some 
factors such as rapid growth and increased 
pectoral muscle resulting from selective 
breeding carried out over the last few years 
allow the development of muscle injuries 
as a result of reduced supply of nutrients 

and oxygen and slow removal of the lactic 
acid produced (Hoving-Bolink et al., 2000). 
Although myopathy has been described by 
Assis, Sabino, Silva and Fontes (2019) as a real 
problem for chicken slaughter establishments, 
there is a shortage of studies reporting this 
pathology in prominence.

Table 7 shows the most frequent 
changes that led to total condemnations by SIF 
and the respective numbers of condemnations 
per diagnosis. Hemorrhagic viscera (0.78%), 
cachexia (0.13%), ascites (0.11%) and repulsive 
appearance (0.09%) stood out. Our results 
partially corroborate the findings of Maschio 
and Raszl (2012), who reported that ascites 
(0.06%), colibacillosis (0.04%) and improper 
bleeding procedure (0.03%) were the main 
causes of total condemnations.

According to Mendes and Komiyama 
(2011) and Ebling and Basurco (2016), 
hemorrhagic viscera fall within the causes 
related to slaughter and processing. This 
occurrence may be linked to problems during 
the bleeding procedure due to deregulation of 
the stunning equipment, whose amperage and 
voltage should be adjusted according to the 
weight of the lots (Mendes & Komiyama, 2011).

Table 7
Main causes of total condemnation of broilers in establishments in Espírito Santo inspected by the 
Federal Inspection Service (SIF) between January 2018 and December 2019

Year
Hemorrhagic viscera Cachexia Ascites Repulsive appearance

N %* N %* N %* N %*

2018 496,569 75.99 55,549 8.50 39,527 6.05 35,652 5.46

2019 77,736 24.00 42,206 13.03 45,845 14.15 32,848 10.14

Total 574,305 50.00 97,755 10.77 85,372 10.10 68,500 7.80

* Calculation based on the number of totally condemned birds.
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Cachexia, also known as “malabsorption 
syndrome” or “runting stunting syndrome”, 
has its destination dictated in accordance 
with annex IX, article 232, Ordinance No. 
210 of November 1998 of MAPA, which 
informs that all “cachectic animals should be 
condemned, regardless of the causes linked 
to the malnutrition process”. Kotler (2000) 
highlights the role of malnutrition as an inducer 
of destabilization of the immune system and 
predisposition to the emergence of infectious 
diseases. A poor diet may be associated with 
various situations, such as environmental 
temperature, wind, lighting program, toxins, 
anxiety and pathogens (Tinôco, 2001). These 
factors may be responsible for the production 
of cytokines capable of stimulating proteolysis. 
The percentage found in this study (0.13%) is 
higher than the 0.06% found by Almeida, Assis, 
Mendonça and Rolim (2017) in the northeast 
region of Brazil. Even though cachexia is one of 
the main causes of total condemnations, it was 
found at relatively low values, as in the study 
of Ferreira et al. (2012) (around 0.17%) and 
Paschoal et al. (2012) (around 0.026%). Other 
researchers, e.g., Maschio and Raszl (2012), 
do not even describe cachexia as a prominent 
cause, as it represented 0.001% of the annual 
slaughter.

Carcasses are classified as repulsive 
when they have a poor appearance, exhibit 
an abnormal color or exude medicinal, fecal, 
sexual or other odors deemed abnormal, and 
should be considered in the condemnation of 
birds. This includes game birds that display 
putrefactive changes, giving off a sulfurous-
ammoniacal odor, revealing gas crepitation on 
palpation or changes in muscle color (Decreto 
nº 9.013, 2017). The most frequent forms 
of alteration observed in the carcasses of 
chickens is a change in the color throughout 

the carcass musculature to a dark red shade, 
with a hard consistency and dry appearance, 
also known as DFD (dark, firm, dry) or PSE (pale, 
soft, exudative) meat, neither of which poses 
risks to human health. Both abnormalities 
are associated with chronic and acute pre-
slaughter stress in broilers (Langer, 2007).

The current data are partially similar 
to those found by Paschoal et al. (2012) in 
a slaughterhouse located in the northwest 
of Paraná. In their study, the authors did not 
observe hemorrhagic viscera or ascites as 
the main causes of condemnation. However, 
repulsive appearance (47.33%) was the most 
important cause of condemnation in their 
study, whereas in the current investigation this 
condition was observed in 7.80% of the total 
fully condemned birds. In the survey carried 
out by Ferreira et al. (2012) in an establishment 
located in Rio Grande do Sul, repulsive 
appearance was the third major cause of 
condemnation, representing 19.4%, whereas 
the first was contamination (32%). Total 
condemnation was not a prominent finding in 
Espírito Santo by SIF.

Table 8 shows the predominant 
changes that led to the condemnation of 
chicken carcasses by SIE and the respective 
number of condemnations per diagnosis. The 
major causes of condemnation were bruises/
fracture (4.28%), contamination (0.67%), 
cellulitis (0.22%) and ascites (0.12%). The 
highest percentage of condemnation was 
found for bruises/fractures, which represented 
66.95% of condemned carcasses. These 
condemnation types were also observed by 
Dias et al. (2017), who showed that the most 
frequent in a slaughterhouse in Espírito Santo 
were bruises/fractures (47.83%), followed by 
dermatosis (17.36%) and, finally, contamination 
(17.24%). For Rossi (2020), bruising is a great 
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indicator that the handling from bird collection 
in the shed to their transport for slaughter is 
flawed and failing to respect the rules of animal 
welfare. As for contamination, the factors that 
promote the appearance of this technopathy 
according to SIE are different from those 

described by SIF, as the procedure is performed 
manually in the state service. Therefore, 
contamination in these establishments, may 
originate from a lack of training of operators for 
the applied techniques.

Cellulitis is a disease with a multifactorial 
etiology. It is characterized by acute and diffuse 
purulent inflammation of the subcutaneous 
tissue that destroys tissue planes and may 
involve muscle layers and the development of 
perihepatitis, salpingitis and arthritis (Berchieri 
& Macari, 2000). A noteworthy fact regarding 
this disease is that Escherichia coli will likely 
be present in most cases. Factors such as 
bird strain, nutrition, stocking rate, distance 
between feeders and drinkers, litter type, feed 
restrictions and lighting programs can affect 
the incidence and severity of this problem 
(Mendes & Komiyama, 2011). These authors 
reported that the use of chelated minerals, 
especially zinc, associated with adequate 
supplementation of vitamin E, has yielded good 
results in the control of cellulitis in broilers.

It is important to emphasize that ascites 
is not a disease, but a pathological condition 
that is characterized by leakage of fluid 

Table 8
Main causes of condemnation (partial and total) of broilers in establishments in Espírito Santo inspected 
by the State Inspection Service (SIE) between January 2018 and December 2019

Year
Bruises Contamination Cellulitis Ascites

N %* N %* N %* N %*

2018 527,342 63.94 111,266 13.49 31,873 3.86 13,282 1.61

2019 860,819 69.97 109,449 8.90 38,446 3.13 27,476 3.33

Total 1,388,161 66.95 220,715 11.20 70,319 3.50 40,758 2.47

* Calculation based on the number of condemned birds (partial and total).

from blood vessels and accumulation in the 
abdominal cavity. In the analysis carried out by 
Almeida et al. (2017), the authors observed its 
occurrence in 0.07% of the slaughtered birds. 
A similar result was found in the present study, 
where the cases corresponded to 0.12% of 
birds slaughtered and 1.98% of condemned 
chickens.

Regarding the financial impacts 
that each condemnation generates for 
slaughterhouses and, consequently, for the 
producer, a study by Maschio & Raszl (2012) 
in a slaughterhouse located in the south of 
Brazil under SIF inspection concluded that, 
partial condemnations (considering those 
found in the current study) can cause losses of 
up to 664,840 thousand Brazilian reais a year. 
This is without considering dermatosis, as 
the study did not provide information on this 
condemnation and its impacts. In terms of total 
condemnations, an annual loss of 253,217 
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thousand Brazilian reais is estimated if we 
disregard hemorrhagic viscera, which stood 
out in the present study as the prevailing cause 
of total condemnation. This information clearly 
shows that even though the percentages for 
some condemnations are relatively low (e.g., 
repulsive appearance: 0.09%), the economic 
impact can be high. This was also noted by 
Maschio and Raszl (2012), who stressed that 
losses can reach R$67,287 annually. Therefore, 
a broad and skillful perspective within the 
slaughterhouse is mandatory, as are actions 
aimed at minimizing these occurrences. It 
noteworthy that the state of Espírito Santo 
lacks information on the economic impacts 
caused by condemnations, warranting further 
studies on the subject.

Overall, the partial and total 
condemnation rates of birds slaughtered 
at establishments inspected by the Federal 
Service were higher than the occurrences 
in establishments under State Inspection. 
Condemnations due to bruises/fractures 
and contamination were the most common 
by both Inspection Services. Almeida et al. 
(2017) grouped the causes of condemnations 
into pathological and non-pathological. 
Among the non-pathological causes (i.e., 
those that are directly related to handling, 
labor and equipment) are bruises/fractures, 
contamination and repulsive appearance, 
which, in this study, amounted to 77.79% of 
the birds condemned (partially and totally) 
by SIF. In the case of SIE, bruises/fractures, 
contamination, as well as birds dead during 
transport are also included (3.66%), which 
represent 81.81% of condemned birds (partial 
and total). These data are extremely relevant, 
as they demonstrate that condemnations can 
be drastically minimized through actions aimed 
at adjusting slaughtering techniques and 

equipment as well as training the employees. 
In this way, the handling of the chickens will 
not have negative impacts on production, 
and animal welfare will be ensured from their 
collection on the farm to their transport, 
slaughter and processing. Additionally, with 
these data, calculations can be performed to 
elucidate the team on how much is lost with 
each condemnation, raising awareness and 
thus reducing condemnations and increasing 
profits throughout the production chain 
(Gundim et al., 2015; Ebling & Basurco, 2016).

Conclusion

The main causes of partial 
condemnations of broiler carcasses in the 
establishments inspected by the Federal 
Inspection Service in the state of Espírito 
Santo are bruises, dermatoses, contamination 
and myopathies. For the total condemnations, 
of the 977,361 cases, the presence of 
hemorrhagic viscera, malabsorption 
syndrome, ascites and repulsive appearances, 
together, represented 825,932 occurrences. 
In establishments inspected by SIE, the main 
causes of condemnation (partial and total) were 
bruises/fractures, contamination, cellulitis and 
ascites.

There was consistency in the reasons 
why these products were condemned. Bruises/
fractures and contamination were the most 
frequent causes by both Inspection Services 
(SIF and SIE), indicating a common problem 
in pre-slaughter management and on the 
slaughter and inspection lines, which should 
receive greater attention from the industry 
to minimize losses caused by the disposal of 
these products.
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