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Abstract

Research has been conducted to establish a relationship between visible carcass contamination 
during different stages of evisceration and relating this data to the slaughtering speed, average 
weight and feed withdrawal period of broiler chickens. For this, a total of 51,500 carcasses were 
analyzed in two different stages of evisceration: after removal of the viscera package by the 
eviscerator and after manual separation of the edible giblets. Results showed that the highest 
incidence of contamination in the evisceration line was fecal and biliary. The figures highlight 
the need to standardize the weight of slaughtered birds’ lots, adapt the capacity/number of 
employees in the stage of separating edible giblets and adjust the period of birds’ pre-slaughter 
fasting as a measure to reduce the visible contamination levels found in this study.

Introduction

Brazil produced, in 2012, about 12 million tons 
of chicken meat, becoming the third largest producer 
in the world and the first in exports (UBABEF, 2013). 
The opening of foreign markets for Brazilian beef has 
had great influence on the improvement of systems 
controlling its quality throughout the production 
chain (Rodrigues et al., 2008). In this context and 
determined to reduce the number of pathogenic 
microorganisms associated with processed poultry, the 
Ministry of Agriculture, Livestock and Food Supply 
(MAPA) has established, since 2006, a policy of zero 
tolerance for the presence of visible gastrointestinal 
and biliary material in broiler carcasses as soon as 
they enter the pre-cooling system by proceeding to 
the visual checking of 100% of the carcasses in the 
stage of evisceration (Brasil, 2006).

During the process of evisceration, the chicken 
viscera pack is removed from the carcass, when edible 
and inedible giblets are separated. This procedure 
must be done to avoid the disruption of the bird’s 
digestive tract and consequent cross contamination 
(Arsenault et al., 2007). The presence of visible 
gastrointestinal/biliary material on the surface of 
the carcass must be removed by cutting the portion 
contaminated, since the affected area may indicate 
probable points of microbiological contamination 
(Denadai et al., 2002). According to Tsola et al. 

(2008) and Denadai et al. (2002), contamination 
during evisceration not only delays the slaughter 
process, but also increases the processing cost. 
Moreover, consumer’s health is endangered when the 
quality control of slaughterhouses is not efficient.

Results published by Russell and Walker (1997), 
Buhr and Dickens (2001) and Russell (2003) 
reported percentages between 2 and 34% of visible 
contamination in broiler carcasses. However, there is 
currently little information regarding the presence of 
such contamination in Brazil. This study hence aimed 
to quantify the prevalence of visible contamination 
from fecal, biliary and gastric material in broiler 
carcasses during different stages of evisceration, 
relating this data to the slaughtering speed, average 
weight and feed withdrawal period of broiler 
chickens.

Materials and Methods

Facility features
The study was carried out in a poultry 

slaughterhouse under Federal Inspection in the state 
of Rio Grande do Sul, Brazil. The birds slaughtered 
were the commercial breeds COBB® and ROSS®, of 
both sexes, aged between 42 and 48 days. The poultry 
facility features a slaughter volume of 170,000 
animals per day, where evisceration is performed 
automatically through specific equipment at a rate of 
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10,000 carcasses per hour. Following the eventration 
process by the evisceration machine, the edible 
giblets are manually separated from the viscera pack 
by 18 trained employees. 

Experimental design
A total of 51,500 chicken carcasses were assessed 

from July to September 2011. Visual contamination 
checking was daily performed in 100 consecutive 
carcasses every 30 minutes of slaughter (time 
equivalent to the killing of a production lot) in the 
locations identified in Figure 1: Point 1 - after viscera 
package removal by the eviscerator and Point 2 - 
after manual separation of edible giblets.

Figure 1. Flowchart of the evisceration process of broiler 
carcasses with their respective points monitored in this 
study
* Visual safety inspection of broiler carcasses and viscera by the 
Federal Inspection Service (SIF).
**Critical point of biological control

To perform visual assessment of carcass surfaces 
for the presence of contamination by feces, bile and 
food, it was followed the criteria mandated by the 
Regulation for Industrial and Sanitary Inspection of 
Animal Origin Products - RIISPOA (Brasil, 1952). 
To verify the influence of the operation speed in 
the incidence of contamination, monitoring was 
performed in different slaughter capacities (8,000; 
8,500 and 9,600 birds/hour in the eviscerator) (Point 
1), corresponding, respectively, to 478, 486 and 549 
viscera pack/hour in the manual separation of giblets 
(Point 2). The interference of bird weight and feed 
withdrawal length in the presence of visible fecal, 
biliary and gastric content in chickens was also 
evaluated.

Statistical analysis
In order to observe the behavior of the data, a 

descriptive analysis using the software Statistica 
7.0 was performed. To evaluate the mean values of 
contamination found at Point 1 (Eviscerator) and 
Point 2 (Giblets Harvest), and also to compare the 
effect of slaughtering speed on the incidence of fecal, 
biliary and gastric material in broiler carcasses, it was 
used the analysis of variance (ANOVA) and the Tukey 
test with significance level of 5%. Next, the Linear 
Regression Analysis was performed to determine the 
influence of bird weight and feed withdrawal period 
in relation to the presence of visible contamination 
on carcasses.

Results and Discussion

Table 1 shows the average results for visible 
contamination from fecal, biliary and gastric material 
found on the surfaces of poultry carcasses evaluated 
at Points 1 and 2, respectively. Research results show 
higher values of visible contamination on poultry 
carcasses when compared to those found in this 
study (Table 1). Russel (2003) found a maximum 
percentage of visual contamination of 34.0% in 
his samples, while Smith et al. (2007) reported 
disruption of the digestive tract during evisceration 
in 5.5-25.2% of the broiler carcasses evaluated.

Fecal contamination had the highest incidence at 
Point 1, with a prevalence of 6.0% in the carcasses 
considered.  Tsola et al. (2008) and Santana et al. 
(2008) state that disruption of the digestive tract during 
the evisceration process and consequent leakage of 
fecal contents is one of the biggest problems faced by 
industries using automated mechanical evisceration.  

At Point 2, the highest mean contamination 
percentage was 4.2% from biliary content, with 
least significant difference (p<0.05) compared 
to gastric and fecal material – 3.10% and 1.90%, 
respectively (Table 1). Different results were found 
by Jimenez et. al. (2003), where higher percentages 
of fecal contamination (11.3%) were observed for 
contamination from biliary material (5.2%) at this 
stage.

Table 2 shows the results for visual contamination 
in relation to the slaughter speeds analyzed. As Table 

Table 1. Mean percent values for fecal, biliary and gastric 
contamination analyzed in 51,500 broiler carcasses

1: Eviscerator. 2: Giblets harvest. 
Mean values followed by the same letter in the same line are not 
significantly different at p< 0.05 (Tukey Test).
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2 shows, at Point 1 there was no significant difference 
(p>0.05) of visible contamination at the slaughter 
speeds 8,000, 8,500 and 9,600 birds/hour, a result 
that validates the nominal capacity of the evisceration 
machine studied in this work (according to the 
manufacturer: 10,000 birds/hour). Regarding Point 
2, it was observed a significant increase of biliary 
contamination (p<0.05) when the speed went from 
486 to 549 packs/hour. This result corroborates the 
view of Barbut (2002) and Rasekh et al. (2005), who 
reports that biliary contamination is influenced not 
only by the speed of slaughter/number of employees 
performing this task, but also by these employees’ 
good operational practices.

The average weight of live birds ranged from 
2,100 to 3,500 g along the period studied. The scatter 
plots for visual contamination percentage versus 
birds’ average weight at Points 1 and 2 are shown 
in Figure 2. Figure 2 (A) shows that the weight 
gain of birds is linearly increased with biliary and 
fecal contamination. The regression adjustment to 
determine the relationship between the variables (R2) 
was equal to 0.906 and 0.962, respectively. Concerning 
gastric contamination, the best adjustment was a 
parabola, showing no linear dependence between 
two variables. The data show there is a positive 
relationship between increased bird weight and the 
percentage of fecal and biliary content on the surface 
of carcasses after eventration by the evisceration 
machine. According to Santana et al. (2008), marked 
variations in the weight of birds complicate the 
entry of the mechanical extraction system in the 
abdominal cavity of the chicken, causing intestinal 
breakage and consequently fecal leakage. Rasekh et 
al. (2005) argue that heavier broilers present higher 
percentage of visible contamination, since they have 
less gastrointestinal transit, thus causing an increase 

in fecal contamination in the stage of automatic 
evisceration.

In Figure 2 (B) it is observed that the percentage 
of fecal, gastric and biliary contamination during 
manual separation of the viscera pack shows no 
correlation with the broiler’s weight gain. Broilers 
were fasted for 7-15 hours along the study period. 
The scatter plots for visual contamination percentage 
versus pre-slaughtering fasting time at Points 1 and 
2 are shown in Figure 3. It is possible to observe in 
Figure 3(A) that during the mechanical process of 
eventration there was no linear relationship between 
the presence of visible contamination and the bird’s 
fasting time. However, because of an increase in 
this feed withdrawal length, a mild reduction of 
contamination is noticed. Arsenault et al. (2007) 
recommend intervals between 8-12 hours of food 
withdrawal prior to slaughter. Hence, the digestive 
tract will be almost entirely clean and the intestines 
will be still firm, reducing the risk of rupture during 
mechanical processing. 

For Point 2 (Figure 3B), statistical results show 
that the linear regression models were well adjusted, 
yielding correlation coefficients (R2) of 0.878, 0.963 
and -0.867 for fecal, biliary and gastric contamination, 
respectively. Assessing the fecal visible content it is 
possible to conclude that there was no significant 

A 

B 

Table 2. Mean contamination in relation to poultry 
slaughtering speed

*Viscera packs. 
Mean values followed by the same letter in the same line are 
not significantly different at p< 0.05 (Tukey Test).

Figure 2. Mean percent value of visual contamination in 
relation to chicken average weight (a) point 1 - eviscerator; 
(b) point 2 – giblets harvest
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difference between the samples (p<0.05), i.e., the 
fasting time did not influence the presence of fecal 
contamination at this stage. On the other hand, with 
regard to biliary contamination, it was possible to 
verify that an increase in the fasting time influences 
the presence of visible biliary content. According to 
Mendes (2001), this behavior is caused by a dilation 
of the gall bladder over time, as it tends to break more 
easily, releasing bile and contaminating the carcass.

Conforming to Arsenault et al. (2007), the 
field problem has been associated with bladder 
contamination over long fasting periods (longer than 
12 hours), after which broilers have a greater gall 
bladder diameter. Because of this, the gallbladder 
becomes sensitive and reaches its maximum capacity, 
provoking the return of excess bile into the liver or 
into the gizzard and duodenum, causing changes in 
peristalsis and ultimately contaminating the viscera.

A reduction in gastric contamination in the course 
of fasting time can be observed in Figure 3(B). This 
fact is explained by Mendes (2001), who states that 
feed content is eliminated by broilers over time. As 
reported by Castro et al. (2008), adjusting the fasting 
period prior to slaughter is essential in controlling the 
incidence of carcasses visible contamination  during 
evisceration, since in short fasting periods (less 
than 6 hours) the intestines are full, increasing the 
likelihood of gastrointestinal contents leakage during 

evisceration. However, for very long fasting periods 
(over 12 hours), it is also noticed that the intestines 
and gall bladder become fragile and the tendency of 
breakage increases.

In short, the greatest incidence of contamination 
in the evisceration line was fecal and biliary, 
with least significant difference (p<0.05) at each 
monitored point. The results provide support for the 
development of strategies aiming at a better control 
of the industrial process, highlighting the need to 
standardize the weight of slaughtered birds’ lots, 
adapt the capacity/number of employees in the stage 
of separating edible giblets (maximum capacity of 
manual separation 500 viscera pack/hour) and adjust 
the pre-slaughter fasting period of birds for 8-12 hours 
as a measure to reduce the visible contamination 
levels found in this study.
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