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INTRODUCTION
The growth in demand for chicken meat is due to the increased 
demand for white meat, as they are considered tasty, healthy and 
with an attractive price (NOVELLO et al., 2008; POTENÇA 
et al., 2010). However, for chicken production in Brazil to con-
tinue meeting national and global demands, the processing of 

carcasses concerning hygienic-sanitary and economic aspects 
are very important factors to be considered (MANCINELLI 
et al., 2018), especially regarding the content of water retai-
ned in the carcasses, because excess water can be an indicator 
of inferior meat excess retention will result in the production 
of inferior meat (SENTANDREU; SENTANDREU, 2014).
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The stages of pre-cooling and cooling of whole carcasses or 
cuts, occur through tanks with chilled water, in order to pre-
pare the carcass/cut for freezing and/or cooling and to elimi-
nate the risk of contamination by Salmonella sp., for example. 
This process occurs during the slaughter stage, because of the 
blood, feathers and viscera, possibly discarded. If inspected 
improperly, these steps may lead to an increase in the percent-
age of water absorption by the carcasses, freezing together with 
the product, perhaps the draining is not performed properly 
(SENTANDREU; SETANDREU, 2014).

Thus, in order to carry out the marketing of chicken, the 
carcass should not contain excess frozen water, as it will be con-
sidered as a loss to the consumer, who will pay for a product 
that does not comply with Ordinance 210 of the Ministry of 
Agriculture and Livestock and Supply (MAPA) (BRASIL, 1998), 
which provides for procedures for determining the amount 
of water in poultry carcasses, characterizing this situation as 
fraud (BRASIL, 2002; KATO et al., 2013; SENTANDREU; 
SENTANDREU, 2014). In order for this monitoring to be 
performed, the Dripping Test analysis, described in MAPA 
Ordinance No. 210 (BRAZIL, 1998), is applied, which esti-
mates the moisture absorbed by the carcasses during pre-cool-
ing and then thawing. It is worth noting that values   above 6% 
of water in the frozen carcass are indicators of excess moisture 
absorption, thus being pointed out as an irregularity accord-
ing to MAPA Ordinance 210 (BRASIL, 1998).

The possibility of fraud in the chicken carcass with excess 
water usually occurs when the carcasses are kept for a long 
time in cooling or also when brines are injected into the meat 
(KATO et al., 2013). In the market, after the frozen product, 
it is difficult for the consumer to check the excess water con-
tained in the frozen chicken. However, when defrosting the 
carcass, it is possible to notice the fraud (KATO et al., 2013). 
The excess of water in frozen chicken damages the economy, 
not only to consumers, but also to the production chain (NASS 
et al., 2019). Due to this problem, some Brazilian enterprises 
lose the opportunity to export the meat and with that Brazil 
loses collection opportunities (PAVIM; FRANCE, 2011).

When these carcasses have a percentage of water above that 
allowed, the offending company suffers penalties applied by the 
Department of Inspection of Products of Animal Origin (DIPOA), 
which may be a warning, fine, interdiction of production and 
collection of these commercialized products. Therefore, it is 
necessary for the company to prove, through official laboratory 
analyzes, that the batches produced after the irregular batch are 
able to be marketed, because, otherwise, they may suffer new 
seizures of their product in the retail trade or at the place of 
production (FERNANDES, 2008; PAVIM; FRANCE, 2011). 
Thus, it was determined that companies develop a Program 
for the Prevention and Control of Water Addition to Products 
(PPCAAP), carefully presenting the controls carried out in order 
to prevent possible occurrences of fraud due to production pro-
cesses in the derivatives industry (PAVIM; FRANCE, 2011).

There is great concern on the part of consumers about 
possible changes in the weight of frozen carcasses marketed. 
Therefore, it was necessary to develop a study with frozen 
chickens with giblets commercialized in supermarkets in the 
municipality of Ji-Paraná, RO, Brazil. Given the assumption, 
the aimed of this study was to evaluate the weight losses due to 
thawing in frozen chicken carcasses marketed in the munici-
pality of Ji-Paraná, Rondônia, Brazil.

MATERIAL AND METHODS

Data collect

The 25 samples of frozen carcasses with five different brands 
were evaluated. From each brand, five samples were analyzed, 
each from a different batch. All carcasses were purchased at 
different supermarkets in the municipality of Ji-Paraná, RO, 
Brazil. The samples were transported in isothermal boxes at 
a temperature of -12°C as required by MAPA (Ordinance 
N. 210) and sent to the Laboratory of Analysis and Technology 
of Products of Animal Origin at Centro Universitário São 
Lucas, Campus Ji-Paraná. The carcasses were evaluated using 
the Dripping test, which quantifies the volume of water lost 
after thawing the carcass, with the kids (edible parts), so that 
the thawing is done under controlled conditions, which make 
it possible to check the water weight lost in defrosting.

Dripping test

The Dripping Test was performed on 25 carcass samples (n=25). 
The values   were considered unacceptable in reference to the 
average water resulting from the thawing of each sample (com-
posed of six carcasses) was greater than 6% (BRASIL, 1998). 
For carrying out the test, the steps (Figure 1) described by MAPA 
Ordinance No. 210/1998 were respected (BRASIL, 1998).

Figure 1. Steps taken during the Dripping test analyzes. (A) 
Weighing of the frozen carcass, (B) Carcass in a plastic bag, (C) 
Immersion in a water bath at 42°C, (D) Weighing of the original 
packaging, (E) Weighing of the viscera and (F) Weighing of the 
carcass with offal and original packaging after thawing at 42°C.
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Statistical analysis

The proportions of carcasses analyzed by the Dripping test above 
6% were compared with each other using the chi-square test 
or Fisher’s exact test, when applicable. And, considering the 
significance level of 95% (α=0.05). The statistical procedures 
were performed using the R software (R CORE TEAM, 2013).

RESULTS
The results of the Dripping test in the 25 samples are shown 
in Table 1.

Table 1. Results of the samples through the Dripping Test of 
frozen chicken carcasses commercialized in Ji-Paraná, RO, Brazil.

Brands Samples 
(n)

Samples above 
6% (n)1

Samples below 
6% (n)2

1 5 4/5 1/5

2 5 3/5 2/5

3 5 1/5 4/5

4 5 2/5 3/5

5 5 2/5 3/5

Total 25 12/25 13/25
1Above and 2below the limit allowed by legislation, Ordinance N. 210 
of November 10, 1998 from MAPA (BRASIL, 1998).

Figure 2. Individual percentage of the samples analyzed by the Dripping test method of frozen chicken carcasses commercialized in 
Ji-Paraná, RO, Brazil.

It was found that 52% (13/25) of the samples had values   
within the acceptable limit and 48% (12/25) of the samples 
had a percentage of moisture above that allowed by Decree 
210/1998 of MAPA (BRASIL, 1998). These results dem-
onstrate a high water content in the carcasses, which may 
be related to the inability of technical control by the com-
panies during the processing steps, in which case, cooling 
by immersion in water is one of the most used methods. 
On the other hand, it is the method in which the greatest 
water weight gains occur, as well as, possible operational or 
fraudulent problems.

In Figure 2, it is possible to observe the existence of vari-
ations in water content between carcasses of the same brand 
and between carcasses of different brands, suggesting a hetero-
geneity in the absorption of water in the carcasses (p<0.05), 
with the brands presented one or more samples outside the 
standard required by current legislation.

DISCUSSION
The article 879 of the Regulation for Industrial and Sanitary 
Inspection of Products of Animal Origin RIISPOA (BRASIL, 
2017) portrays adulteration referring to the preparation of 
products in disagreement with the established specifica-
tions, and portrays fraud as the act in which the product is 
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modified or altered one or more components of the product, 
totally or partially, according to the standards required by 
DIPOA (FERREIRA, 2010). The results obtained apparen-
tly indicate that there was possibly fraud. However, Carciofi 
(2005) when conducting a study in industries in the state 
of Santa Catarina, having evaluated several aspects rela-
ted to the reduction of temperature and water absorption 
by immersion cooled carcasses. The results indicated that 
water temperature, hydrostatic pressure, water agitation and 
immersion time are indicators of the percentage of water 
absorbed by the carcasses during the immersion cooling 
process. Thus, the author was able to verify that the carcass 
cooling step is a complex process, since the carcass cooling 
in chillers is an intricate process of simultaneous heat and 
mass transfer, which needs control to guarantee the quality 
of frozen products.

During the slaughter process, the chickens are subjected 
to several washes with water. In the pre-cooling phase, the 
carcasses are immersed in tanks with water at 16°C for 30 
minutes. At this stage, the greatest absorption occurs due to 
the incorporation of water by the muscle fibers of the meat. 
But, the freezing step can also result in excess water. The speed 
of freezing the meat, slow or fast, determines the proportions 
of ice crystallization in the carcass. The size and shape of the ice 
crystals determine the percentage of water released on thaw-
ing. To avoid this problem, it is important to correctly drip 
the product immediately after pre-cooling, in stainless steel 
equipment, with a drip water collecting trough, suspended 
and arranged along the conveyor (QUEIROZ, 2015).

The immersion of the carcass in the cold water tank 
(called a chiller) has the role of decreasing the temperature of 
the carcasses, aiming at reducing the multiplication of bac-
teria. However, this step can increase the percentage of water 
absorbed by the muscle, increasing the weight of the carcass 
in relation to its original weight (ÇENGEL, 2012; SIMAS 
et al., 2013; BAILONE; ROÇA, 2017). Another factor that 
influences the percentage of water is the time that the car-
casses remain in the drip line. In this case, the minimum time 
is 3 min, taking into account that this process aims to avoid 
excess water absorbed in the pre-cooling and immersion cool-
ing steps. The percentage of water absorbed at the end of the 
drip does not exceed 6% of the initial mass (BRASIL, 1998; 
KATO et al., 2013).

MAFRA (2014) conducted a study in Londrina, in the 
state of Paraná, on water loss in chicken carcasses by Dripping 
test with 5 brands of frozen chicken commercialized. In the 
study, three brands were verified with values   beyond what is 
allowed by the legislation, since the highest average found 
was 8.32%. The author concluded that there was an excess of 
water absorption during cooling in the chillers by immersion 
in water. In the present study, all the brands analyzed showed 
at least one result above 6%, and the sample that obtained the 
highest average was 13.04%, surpassing the highest average of 

the research by Mafra (2014). Similarly, Garnica et al. (2014) 
demonstrated that out of 84 analyzed samples of businesses 
and industries in the states of Goiás, Mato Grosso, Mato 
Grosso do Sul and the Distrito Federal, from November 2000 
to September 2001, since 74.57% (66/80) of the samples 
expressed values   higher than that determined by the legisla-
tion, which led to the conclusion that such samples could have 
been stored under critical conditions of conservation, under 
freezing, as there was the formation of ice crystals due to the 
recrystallization of moisture. Thus, these crystals promoted 
the injury and the rupture of the fibers and membranes of 
the meat, which allows the lowest moisture when the prod-
uct was thawed, leading to presenting results above the limit. 
This research has a great similarity with the values found in 
the present study with regard to the percentage of water lost 
in the defrost.

Aguiar (2009), in a study conducted in the state of Minas 
Gerais, carried out an analysis of 3 brands, of which two pre-
sented a percentage above that allowed by the legislation. 
The samples were acquired in retail stores in the cities of Belo 
Horizonte, Betim, Contagem, Sete Lagoas and Diamantina, 
being the most commercialized brands in Minas Gerais state. 
And, according to the study, the samples that showed a value 
above the established, because they absorbed an excess of water 
(above 6%) during cooling by immersion in water, that is, in 
the chillers. This result is an indication of the possibility of 
fraud, which demonstrates how common it is to find results 
above the limit allowed during the analyzes, even in different 
cities and lots of frozen birds.

Queiroz et al. 2015, in a study of the percentage of water 
in frozen chicken carcasses commercialized in supermarkets in 
the city of Rio Branco, in the state of Acre, from 18 samples 
it was found that up to 66% presented values   above what is 
allowed by the legislation. This allowed the authors to conclude 
that there are frozen chicken carcasses being commercialized 
in the city of Rio Branco in a fraud situation, and that there 
is no relationship between the carcass size and the amount 
of water absorbed in the processing steps. Likewise, Gonçalo 
et al. 2020, in a study similar to that of Queiroz et al. (2015) 
in supermarkets in the city of Rio Branco, also in the state 
of Acre, out of 30 samples, it was found that 50% presented 
values above what is allowed by the legislation. The results 
obtained by these authors indicated that better inspection and 
control by the responsible bodies and companies is necessary 
in the stage of cooling the carcasses.

Negrini et al. (2007), in a study similar to this research, 
evaluated 30 frozen chicken carcasses, corresponding to six 
samples for each brand and, five different brands, were col-
lected to measure the percentage of water lost after thawing. 
The results expressed that of the five brands analyzed, three 
(60%) presented unsatisfactory percentages, because the aver-
ages of the six carcasses showed values   above 6%. The same 
authors found indexes close to those found by Gomes and 
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