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Impacts of pre-transport fasting time on blood
parameters, carcass characteristics and meat quality
of Japanese quails

Impactos do tempo de jejum pré-transporte nos
parametros sanguineos, caracteristicas de carcacae
qualidade da carne de codornas japonesas

Luana Kelly Lopes™; M6énica Patricia Maciel?*; Fredson Vieira e Silva3; Laura
Licia dos Santos Oliveira?; Luiz Felipe Martins Souza’

Highlights

Blood glucose increased with increasing fasting time.
The longer the pre-transport fasting time, the lower the carcass weight.
Carcass quality was not affected by pre-transport fasting times.

Abstract

The objective of this research was to evaluate the effects of different fasting times before transport to
the slaughterhouse on blood parameters, carcass characteristics and meat quality of Japanese quails.
In total, 300 Japanese quails were used, with an average age of 14 months (discard age) and an initial
body weight of 185.3 + 7.3 g. The quails were distributed in a completely randomised design with six
treatments and five replications of 10 birds each. The treatments consisted of different fasting periods
on the farm: zero (control), 1 hour and 30 minutes, 3 hours, 4 hours and 30 minutes, 5 hours and 30
minutes and 7 hours. The quails showed higher blood glucose concentrations with increasing fasting
time, but there was no increase in total proteins, albumin, lactate, creatine kinase, uric acid, globulin and
the albumin/globulin ratio. The weight and yield of the hot carcass and the weight of the cold carcass
decreased with increasing fasting time. Quails that fasted for 7 hours had lower hot carcass and cold
carcass weights compared to quails that did not fast. There was no influence of fasting time on meat
quality. A fasting period of 5 hours and 30 minutes before transportation is recommended to ensure
proper emptying of the digestive tract and the maintenance of the carcass weight of Japanese quails.
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Resumo

O objetivo desta pesquisa foi avaliar os efeitos de diferentes tempos de jejum antes do transporte
para o abatedouro sobre parametros sanguineos, caracteristicas de carcaga e qualidade da carne
de codornas japonesas. No total foram utilizadas 300 codornas japonesas, com idade média de 14
meses (idade de descarte) e peso corporal inicial de 185,3 + 7,3 g. As codornas foram distribuidas
em delineamento inteiramente casualizado com seis tratamentos e cinco repeticdes de 10 aves cada.
Os tratamentos consistiram em diferentes periodos de jejum na granja: zero (controle), 1 hora e 30
minutos, 3 horas, 4 horas e 30 minutos, 5 horas e 30 minutos e 7 horas. As codornas apresentaram
maiores concentracdes de glicose com o0 aumento do tempo de jejum, mas ndo houve aumento nas
proteinas totais, albumina, lactato, creatina quinase, acido Urico, globulina e relagdo albumina/globulina.
O peso e o rendimento da carcaga quente e o peso da carcaca fria diminuiram com o aumento do
tempo de jejum. Codornas que jejuaram por 7 horas tiveram menor peso de carcaca quente e carcaca
fria em comparagdo com codornas que ndo jejuaram. Ndo houve influéncia do tempo de jejum na
qualidade da carne. Recomenda-se um periodo de jejum de 5 horas e 30 minutos antes do transporte
para garantir o adequado esvaziamento do trato digestivo e a manutencdo do peso da carcacga das
codornas japonesas.

Palavras-chave: Comunicagcdo coturnix japonica. Restricao alimentar. Pré-abate. Bem-estar.

Introduction tract, and its length depends on the poultry

species being studied (Genchev et al., 2008).

Although the rearing of Japanese
quails (Coturnix coturnix japonica) in Brazil
is more directed towards egg production,
most end-of-lay quails are sent to slaughter,
making meat production also relevant to quail
farming. Although different pre-slaughter
fasting times have been evaluated in broiler
chickens (Castro et al, 2008; Pereira et
al., 2013; Ramao et al., 2011; Schneider
& Gewehr, 2023), there are no studies on
fasting times for Japanese quails.

The total duration of the fast consists
of the time involved in collecting the feed
from the farm, transporting it and waiting in
the cold storage facilities. In Brazil, Ordinance
number 365, of July 16, 2021 (Ministério
de Agricultura Pecuaria e Abastecimento
[MAPA], 2021), establishes that the fasting
period for birds must not exceed a total of 12
hours. However, there are no specifications
for different species of birds in the legislation.
Therefore, the use of pre-slaughter fasting
times based on studies in broiler chickens
for quails may not be appropriate due to the
particularities of the species. Fasting used for
chickens can exceed the period necessary
to empty the quail's gastrointestinal tract,
leading to stress due to hunger, which goes

Solid fasting is an indispensable
pre-slaughter procedure for preventing
contamination and damage to carcasses.
Pre-slaughter fasting reduces the risks
associated with the rupture of the viscera
in the slaughterhouse (Bilgili, 2002). Fasting

should last long enough to ensure the
absence of feed particles in the digestive

against animal rights related to the “Five
Domains” (Mellor, 2017).
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In studies with meat quails (Coturnix
coturnix coturnix), such as those by
Pasquetti et al. (2014), J. D. T. Silva et al.
(2012) and Vasconcelos et al. (2014), fasting
periods of 8, 10 and 6 hours were used,
respectively. However, according to Mir et
al. (2017), fasting intervals between 8 and 12
hours can affect meat quality, significantly
reducing the muscle energy stores used
during postmortem metabolism, therefore
accelerating the onset of rigor mortis.

A. A. Silva et al. (2022) investigated
the effects of different periods of pre-
transport fasting on (European) meat
quails and concluded that a 3-hour fast is
sufficient to preserve meat quality. However,
the quails used belonged to a different
species, highlighting the need for research
with Japanese quails, which may present
different responses due to their specific
characteristics.

In this study, we evaluated the effects
of different pre-transport fasting times on
the blood biochemistry profile, carcass
characteristics and meat quality of Japanese
quails.

Material and Methods

Research on animals was conducted
according to the Institutional Committee on
Animal Use (191/2019).

Location, birds and experimental management

The experiment was conducted in
the city of Janauba, Minas Gerais, Brazil, at
latitude 15°52'38“Sandlongitude 43°20'05"
W. A total of 300 Japanese quails (Coturnix

coturnix japonica) aged 14 months were
used (at the end of posture/at discard age).
The birds were housed in cages 90 cm wide,
25 cmdeep and 15 cm high, with 10 birds per
cage. Quails were fed a laying diet containing
220 g kg crude protein and 2,720 kcal ME
kg™ (J. H. V. Silva & Costa, 2009) for 21 days
for weight standardisation. Two days before
slaughter, quails were weighed to obtain the
average body weight before treatment (185.3
+7.39).

Experimental design and treatments

Thequailswereallottedtoacompletely
randomised design with six treatments and
five replicates. The treatments consisted of
different pre-transport fasting times: zero
(control), 1 hour and 30 minutes, 3 hours, 4
hours and 30 minutes, 5 hours and 30 minutes
and 7 hours of fasting before transport to the
slaughterhouse. During fasting, water was
available ad libitum. The quails were weighed
again after the corresponding fasting time to
obtain the post-fasting weight.

Transport, slaughter and blood collection

The quails were placed in transport
crates with an available area of 70 cm? per
animal (Petherick & Phillips, 2009). Mean
temperature and humidity at transport were
22.2°C and 73.9%, respectively. The crates
were randomly distributed in each of the two
vehicles used for transportation. Transport
started at 7 a.m. and finished at 7:56 a.m.,
with a total distance of 30 km. Slaughter
was carried out in a provincially inspected
slaughterhouse.
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Slaughter started at 8:40 am. The
quails were stunned with an electric current
(265 V, 60 MA), using head-only stunning
for 4 seconds (Tserveni-Gousi et al.,, 1999).
Subsequently,thequailswerebledbysevering
both carotid arteries and jugular veins. Blood
samples were collected at bleeding from six
quails per experimental unit, totalling 180
quails. On the day of blood collection, the
material was sent to the university's own
analysis laboratory, where the tubes were
centrifuged at 3,000 rpm for 10 minutes
to obtain the blood serum and plasma.
Subsequently, the samples were frozen at
-18°C for 15 days until the analyses were
conducted. After thawing, the concentrations
of uric acid, glucose, total protein (Doles®
commercial spectrophotometer), albumin
and lactate (Bioclin® kits spectrophotometer)
and creatine kinase (Doles® commercial
spectrophotometer) were determined. The
globulin concentration was calculated by the
mathematical difference between the total
proteinand the albumin serum concentration.

Carcass and meat

The 300 carcasses were chilled for
15 minutes. Immediately after dripping (5
minutes), the carcasses were weighed to
obtain the cold carcass weight.

Meat colour (L*, lightness; a* redness;
b* yellowness) was evaluated on the medial
surface (bone side) of each breast fillet,
using a Hunter Miniscan EZ colorimeter.
Measurements were made on the bone
side to avoid colour changes on the surface
associated with scalding (Fletcher et al.,
2000).

For carcass and meat evaluation, the
carcasses were thawed under refrigeration
(10C) for 48 hours (Ramos & Gomide, 2007).
Subsequently, they were weighed with the
head, neck and feet to obtain the weight
after thawing. After this, the carcasses
without head, neck and feet were weighed
to obtain the cold carcass weight. Meat
quality analyses were performed on the left
Pectoralis major muscle, as described by
Narinc et al. (2013). The pH and conductivity
were measured at three muscle points
(cranial, medial and caudal) by insertion
of the glass electrode into the sample.
Water-holding capacity was estimated
using the filter paper method (Matos et al.,
2015). Cooking loss was determined as the
difference between sample weight before
and after cooking (Ramos & Gomide, 2007).

Statistical analysis

Analysis of variance (ANOVA) was
performed using the generalized linear
models (GLM) procedure of the RStudio
software to test the effects of floor pens,
transport, pre-transport fasting times and
their interactions with blood variables as well
as carcass and meat characteristics. The
general model used was as follows:

Yy =Hro Bty +o B+ o,

BVt OB Yy e

in which vy, is the measured dependent
variable; p is the overall mean; o is the effect
of pre-transport fasting times; BJ. is the effect
of floor pens; y, is the effect of transport; Oy
B, and aBy, are the effects of interactions;
g, is the random error associated with each
observation.
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The effects of floorpensandtransport
were not significant for blood variables as
well as carcass and meat characteristics (P
> 0.05); therefore, floor pens and transport
were excluded as factors. When the model
was significant (P < 0.05), orthogonal
polynomial contrasts were used to test the
linear effects of treatment on blood variables
as well as carcass and meat characteristics.
When the model was significant (P < 0.05),
means were also compared using Dunnett's
test (P < 0.05).

The Shapiro-Wilk test was used
to check the normality of the data, and
non-normally distributed data were log-
transformed. For the analysis, each qualil
was considered an experimental unit. The
data were analysed using the mixed model
procedure. The statistical model was
composed of the main effect (pre-transport
fasting times) and the random effects: two
vehicles and the possible interactions of the

Table 1

two factors. Body weight measured 2 days
before slaughter (before treatment) was also
includedinthe statistical modelas a covariate
(P < 0.05). Data were subjected to a linear
regression test if the F-test was significant
(P < 0.05). The slope coefficient was tested
by the t-test (P < 0.05). In addition to the
linear regression analysis, if the f-Test was
significant, Dunnett's test (P < 0.05) was also
performed to create confidence intervals
for the differences between the mean of the
control group (no fasting) and the means of
the other treatments.

Results and Discussion

The blood glucose concentrations
in quails increased linearly with increasing
fasting time (Table 1). Uric acid, total proteins,
albumin, lactate, creatine kinase, globulin
and albumin/globulin were not significantly
different among the groups.

Blood biochemistry profile of Japanese quails at disposal age subjected to different pre-transport

fasting intervals

Pre-transport fasting (hours)

SEM P-value

Variable

Zero 1h 30 3h
Uric acid (mg dL™) 16.21 13.87 14.62
Glu1 (mg dL™") 202.28 195.56 226.75
TP (g dL™) 5.62 5.01 6.46
Alb (g dL™) 1.92 0.74 1.92
Lact (mgdL™") 37.30 32.05 48.70
CK (UL™) 758.58 446.68 467.74
Glob (g dL™) 855 B8i55 4.47
Alb/glob (g g™ 1.55 1.51 1.41

4h30 5h 30 7h
17.54 14.19 15.25 0.48 0.405
219.85 234.03 252.31 6.38 0.017
7.24 5.62 5.50 1.05 0.645
0.74 1.92 0.74 0.02 0.645
4418 43.49 42.90 1.76 0.262
117490 724.44 1122.02 1.17 0.347
5.50 4.07 3.72 1.07 0.429
1.35 1.38 1.48 1.02 0.450

Glu - glucose; TP - total proteins; Alb - albumin; Lact - lactate; CK - creatine kinase; Glob - globulin; Alb/glob - albumin
globulin ratio. 1Yglucose = 195.95 + 0.12 (treatment), R2 = 0.84 (P < 0.05).
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According to Reed (2009), when the
carbohydrate stores are depleted due to
fasting or starvation, glycogenolysis and
gluconeogenesis occur. These processes
are responsible for providing glucose to
the central nervous system and red blood
cells, using glucogenic amino acids, glycerol
and lactate. Increases in blood glucose
concentrations are associated with the fight-
or-flight response, triggered by acute stress
reactions (Broom & Fraser, 2010). In the
case of our study, the potential stressor was
fasting. Although the glucose concentration
increased, there were no increases in the
concentrations of plasma proteins, albumin
and globulin. Animals under stress may
show alterations in the levels of total blood
proteins due to increased gluconeogenesis
and decreased incorporation of proteins into
tissues (Barnett et al., 1982).

Similar to what was observed in
this study, A. A. Silva et al. (2022) also
found an increase in blood glucose in
meat quails with increasing pre-transport
fasting (3, 6, 9 and 12 hours). However, in
a study with broiler chickens, Savenije et
al. (2002), who evaluated the effects of
transportation and pre-slaughter fasting on
broiler chickens (up to 6.5 hours), did not
report any changes in blood glucose levels.
The authors stated that although fasting

and transportation were stressful stimuli,
the amount of available energy (available
glucose) was not compromised by the short
intervals evaluated in their experiment.
Saki et al. (2011) observed an increase in
blood glucose in chickens up to 4 hours of
fasting, remaining unchanged until 24 hours
of fasting. This research demonstrates how
different species respond differently to
stressful factors, in this case, hunger.

Plasma CK and lactate levels may
increase in response to stress (Awerman
& Romero, 2010), which was not found
in this study. The CK concentration is an
indicator of possible muscle damage in
animal tissues (Xing et al., 2014), whereas
the lactate concentration is associated with
fatigue (Broom & Fraser, 2010). Alterations
in both parameters may also result in meat
quality issues (Xing et al., 2014). Delezie et
al. (2007) also reported no changes in the
CK concentrations when evaluating pre-
slaughter events of acute stress in broilers.

Hot carcass weight and yield and cold
carcass weight decreased with increasing
fasting times (Table 2). Quails fasted for 7
hours had lower hot and cold carcass weights
compared to those of non-fasted animals.
Moisture retention and cold carcass yield did
not significantly differ among groups.
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Table 2
Carcass characteristics of Japanese quails at disposal age submitted to different pre-transport fasting
intervals

Pre-transport fasting (hours)

Variable
Zero 1h30 3h 4h30 5h 30 7h
HCW (g)’ 112.92a 109.79a 108.94a 113.55a 111.09a 105.07b 0.79 0.013
MR (%) 8.73 9.41 8.61 9.75 9.21 9.27 0.15 0.204
HCY (%)? 65.32 63.09 62.78 67.07 63.03 62.01 0.72 0.014
CCY (%) 71.56 69.66 68.70 74.36 70.98 69.77 0.93 0.596
CCW (g)® 108.33a 107.07a 108.23a 108.63a 107.11a 102.33b 0.61 0.017
CCWW (g)* 93.17a 91.52a 92.63a 92.34a 92.10a 87.27b 0.55 0.012

HCW - Hot carcass weight; MR - moisture retention; HCY - hot carcass yield; CCY - cold carcass yield; CCW - cold
carcass weight; CCWW - cold carcass weight without head, neck and feet

Means followed by different letters within one row differ from the control (zero fasting) by Dunnett's Test (P < 0.05)
TYHCW = 112.42 - 0.01 (pre-transport fasting), R? = 0.28; (P < 0.05). 2HCY = 65.13 - 0.36 (pre-transport fasting), R?
=0.12, (P < 0.05); 3YCCW = 109.04 - 0.01 (pre-transport fasting), R? = 0.45;(P < 0.05). “YCCWW = 93.51 - 0.01 (pre-

transport fasting), R = 0.49 (P < 0.05).

Garcia et al. (2008) also reported that
the longer the broilers were fasted before
slaughter, the lower the hot carcass weight,
with no differences in carcass yield among
treatments (4 to 17 hours of fasting). In a
study evaluating different pre-slaughter
fasting intervals (3 to 18 hours) in broilers,
Castro et al. (2008) reported a decrease in
hot and cold carcass yields with increasing
fasting length. Moreover, hot carcass yield
was higherin broilers fasted for 3and 6 hours,
and reductions were observed after 9 hours
of fasting. Saki et al. (2011) did not observe
an effect on the carcass characteristics of
chickens that were fasted for 4 to 24 hours,
concluding that a 4-hour fast can be used
before slaughtering these birds.

In this study, despite the linear
decreaseinthe carcassyields of quails fasted
for up to 5 hours and 30 minutes, there was
no significant change in carcass weights. As

these weights did not change, the decrease
in carcass yield was a result of the emptying
of the gastrointestinal tract. Therefore, the
gastrointestinal tract was emptied more
efficiently after 5 hours and 30 minutes, with
no loss of carcasses and fewer chances of
contamination with gastrointestinal contents.

Quails fasted for 7 hours had lower
hot and cold carcass weights compared with
non-fasted animals. This result is similar to
that reported by Warriss et al. (1999), who
stated that in the first 4 to 6 hours of fasting,
the birds' weight loss is mainly caused by
the emptying of the gastrointestinal tract,
with no negative influence on the carcass.
However, the authors reported a loss of
moisture and nutrients in body tissues after
6 hours of fasting, which may affect carcass
characteristics. In this study, despite the
changes in carcass weights and vyields,
especially in quails fasted for 7 hours, no
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differences in the hydration status were
observed since there was no change in
plasma protein concentration (Thrall et al.,
2015). Moreover, quails had access to water
during fasting. Possibly, the mobilisation of
body reserveswas higher, whichis supported
by the blood glucose concentration and
carcass weight data. Although the carcass
weight progressively decreased over time, it
reached its minimum after 7 hours of fasting;
therefore, the carcass weights of quails
fasted for 7 hours were significantly lower
than those of the control animals (fasting
time zero).

A. A. Silva et al. (2022) found no
differences in the carcass weights of

Table 3

European quails fasted for 3 to 12 hours. In
relation to carcass yield, an increase was
observed up to 3 hours of fasting, remaining
unchanged until 12 hours. In this experiment,
although the quails showed a linear decrease
in body weight, there were no changes in
carcassweight, the main commercial product.
As carcass weight did not change, the
increase in carcass yield and its stabilisation
after the third hour of fasting resulted from
the emptying of the gastrointestinal tract.

The different pre-transport fasting
times did not influence the meat quality traits
(pH, L*, a* b * electric conductivity, water-
holding capacity and cooking loss) of quails
(Table 3).

Meat quality traits of Japanese quails at disposal age submitted to different pre-transport fasting

intervals

Pre-transport fasting (hours)

Variable SEM P-value
1h30 3h 4h30 5h 30 7h

pH 6.16 6.24 6.17 6.18 6.20 6.18 0.02 0.744
L* 35.19 36.05 35.96 35.79 36.13 35.69 0.28 0.941
a* 7.69 7.42 7.09 7.75 7.75 7.74 0.16 0.782
b* 10.16 10.44 10.19 10.19 10.61 10.34 0.12 0.871
ECC (mV) 58.45 56.96 57.85 52.86 57.63 54.88 0.78 0.288
WHC (%) 21.84 21.75 27.42 25.03 26.32 26.01 0.78 0.251
CL (%) 21.23 19.97 24.42 18.03 21.12 22.04 0.87 0.424

L* - lightness; a* - redness; b * - yellowness; ECC - electric conductivity in cold carcass; WHC - water-holding

capacity; CL - cooking loss.

Gewehr et al. (2023) and Schneider
and Gewehr (2023), evaluating fasting times
for broiler chickens (0 to 16 hours), and
Oliveira et al. (2015), investigating fasting in
fasting studies for free-range chickens (0 to

12 hours), also observed no effect of fasting
on pH, colour, water retention capacity and
cooking losses in breast meat samples.
In general, due to the interdependence
between meat quality characteristics and
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pH (Sterten et al., 2009), maintaining the pH
values results in unchanged levels of other
parameters.

The main effects of stress on meat
quality are related to colour, water-holding
capacity and pH. Despite the similarity in the
ultimate pH, the values observed are high
(approximately 6.1) compared with those
reported by Remignon et al. (1998) for quail
meat (< 5.8), regardless of the fasting time.
The lightness of the meat was also lower
compared with that reported in studies
using quail meat (L* = 45) (Remignon et al.,
1998; Genchev et al., 2008). The results of
this study suggest a possible classification
of the meat studied as a DFD (dark, firm and
dry) meat; however, in the scientific literature,
this classification only exists for broiler meat
(Jiang et al., 2017; Sheard et al., 2012). Unlike
what was observed in this research, A. A.
Silva et al. (2022) found an increase in pH
and water-holding capacity and a decrease
in electrical conductivity, cooking loss and
lightness of European quail meat as the
fasting increased from O to 12 hours. The
authors also commented that the results
found for pH (5.9 to 6.1) and lightness (39.2 to
44.4) could configure the meat as DFD. Based
on these results, studies must be carried out
to create a classification for quail meat as it
may be different from broiler meat due to its
particularities.

Conclusions

Japanese quails subjected to pre-
transport fasting exhibited higher glucose
concentrations and lower carcass weights
with increased fasting time, but no changes
in meat quality were observed. Considering
the studied pre-transport fasting interval,

a duration of 5 hours and 30 minutes is
recommended for the proper emptying of
the digestive tract and the maintenance of
the carcass weight.

Acknowledgments

This study was financed in part by
the Coordenacao de Aperfeicoamento de
Pessoal de Nivel Superior - Brasil (CAPES) -
Finance Code 001. The authors would like to
thank “Granja Avis" for providing the facilities,
poultry and feed used in this research and the
"Frango Chick" slaughterhouse for providing
its facilities for slaughter.

References

Awerman, J. L., & Romero, L. M. (2010).
Chronic psychological stress alters body
weight and blood chemistry in European
starlings (Sturnus vulgaris). Comparative
Biochemistry and Physiology Part A,
156(1), 136-142. doi: 10.1016/j.cbpa.
2010.01.010

Barnett, J. L., Hemsworth, P. H., & Hand, A. M.
(1982). Effects of chronic stress on some
blood parameters in the pig. Applied
Animal Ethology, 9(3), 273-277. doi:
10.1016/0304-3762(83)90007-X

Bilgili, S. F. (2002). Slaughter quality as
influenced by feed withdrawal. World's
Poultry Science Journal, 58(2), 123-130.
doi: 10.1079/WPS20020012

Broom, D. M., & Fraser, A. F. (2010). Behavior
and welfare of domestic animals (4nd
ed.). Manole.

Castro, J.B. J., Castillo, C. J.C., Ortega, E.M. M.,
& Pedreira, M. S. (2008). Jejum alimentar
na qualidade da carne de frangos de
corte criados em sistema Convencional.

Semina: Ciénc. Agrar. Londrina, v. 45, n. 1, p. 37-48, jan./fev. 2024 45



SEMINA ———

Lopes, L. K. et al.

Ciéncia Rural, 38(2), 470-476. doi:
10.1590/S0103-84782008000200028

Delezie, E., Swennen, Q. Buyse, J. &
Decuypere, E. (2007). The effect of
feed withdrawal and crating density in
transit on metabolism and meat quality
of broilers at slaughter weight. Poultry
Science, 86(7), 1414-1423. doi: 10.1093/
ps/86.7.1414

Fletcher, D. L., Qiao, M., & Smith, D. P. (2000).
The relationship of raw broiler breast
meat color and pH to cooked meat color
and pH. Poultry Science, 79(5), 784-788.
doi: 10.1093/ps/79.5.784

Garcia, R. G., Caldara, F. R., Vargas, F. M., Jr,,
Graciano, J. D., Freitas, L. W., Schwingel,
A. W., Marin, D., & Amadori, A. H. (2008).
Jejum alimentar pré-abate no rendimento
e qualidade de carcaca de frangos tipo
griller. Agrarian, 1(2), 113-121.

Genchey, A., Mihaylova, G., Ribarski, S., Pavloy,
A., & Kabakchiev, M. (2008). Meat quality
and composition in japanese quails.
Trakia Journal of Sciences, 6(4), 72-82.

Gewehr, C.E.,Bedin,A.F.S.,&Rosa, L. L.(2023).
Meat quality of broiler chickens submitted
to different times of pre-slaughter
fasting. Semina: Ciéncias Agrarias, 44(4),
1429-1440. doi: 10.5433/1679-0359.
2023v44n4p1429

Jiang, H., Yoon. S. C,, Zhuang, H., Wang, W., &
Yang, Y. (2017). Evaluation of factors in
development of Vis/NIR spectroscopy
models for discriminating PSE, DFD
and normal broiler breast meat. British
Poultry Science, 58(6), 673-680. doi:
10.1080/00071668.2017.1364350

Matos, A. M., Silva, F. V., Moura, V. H. S., Oliveira,
A. M. F,, Kondo, M. K., & Rocha, L. A. C. R.
(2015). Determinacao da capacidade de
retengcdo de agua da carne pelo método
de pressao com papel-filtro com auxilio

do Programa Computacional Gimp®.
Caderno de Ciéncias Agrarias, 7(2), 35-
39.

Mellor, D. J. (2017). Operational details of
the five domains model and its key
applications to the assessment and
management of animal welfare. Animals,
7(60), 1-20. doi: 10.3390/ani7080060

Ministério da Agricultura Pecuédria e
Abastecimento (2021). Portaria SDA
no 365 de 16 de julho de 2021, sobre
Regulamento Técnico de Manejo Pré-
abate e Abate Humanitario e os métodos
de insensibilizacdo autorizados pelo

Ministério da Agricultura, Pecuéaria
e Abastecimento. Diario Oficial da
Unido, Brasilia, DF, Brasil. https://

www.agricultura.rs.gov.br/upload/
arquivos/202109/16155951-portaria-n-
365-de-16-de-julho-de-2021-portaria-
n-365-de-16-de-julho-de-2021-dou-
imprensa-nacional.pdf

Mir,N. A., Rafiq, A., Kumar, F,, Singh, V., & Shukla,
V. (2017). Determinants of broiler chicken
meat quality and factors affecting them:
a review. Journal of Food Science and
Technology, 54(10), 2997-3009. doi:
10.1007/s13197-017-2789-z

Narinc, D., Aksoy, T., Karaman, E., Aygun, A,
First, M. Z., & Uslu, M. K. (2013). Japanese
quail meat quality: characteristics,
heritabilities and genetic correlations
with some slaughter traits. Poultry
Science, 92(7), 1735-174. doi: 10.3382/
ps.2013-03075

Oliveira, F.R., Boari, C. A., Pires, A. V., Mognato,
J. C,, Carvalho, R. M. S,, Santos, M. A., Jr.,
& Mattioli, C. C. (2015). Jejum alimentar
e qualidade da carne de frango de corte
tipo caipira. Revista Brasileira de Saude
e Producéo Animal, 16(3), 667-677. doi:
10.1590/S1519-99402015000300017

46 Semina: Ciénc. Agrar. Londrina, v. 45, n. 1, p. 37-48, jan./fev. 2024



Impacts of pre-transport fasting time on blood parameters, carcass characteristics...

SEMINA ————

Pasquetti, T. J., Furlan, A. C., Martins, E. N., Ton,
A.P. S, Batista, E., Pozza, P. C., Grieser, D.
0., & Zancanela, V. (2014). Glicerina bruta
para codornas de corte, de um a 14 e de
15 a 35 dias de idade. Arquivo Brasileiro
de Medicina Veterindria e Zootecnia,
66(5), 1547-1556. doi: 10.1590/1678-
7225

Pereira, R. E. P, Martins, R. E. P, Mendes, A.
A., Almeida Paz, I. C. L., Komiyama, C. M.,
Milbradt, E. L., & Fernandes, B. C. (2013).
Effects of pre-slaughter fasting on broiler
welfare, meat quality and intestinal
integrity. Brazilian Journal of Poultry
Science, 15(2), 119-122. doi: 10.1590/
S1516-635X20130002000 07

Petherick, J. C., & Phillips, C. J. S. (2009).
Space allowances for confined livestock
and their determination form allometric
principles. Appplied Animal Behaviour
Science, 117(1), 1-12. doi: 10.1016/].
applanim.2008.09.008

Ramao, I. B., Nunes, R. V., Bruno, L. D. G,
Tsutsumi, C. Y., Silva, W. T. M., & Pozza, M.
S. S. (2011). Evaluation of different pre-
slaughter light intensities and fasting
duration in broilers. Brazilian Journal
of Poultry Science, 13(4), 235-240. doi:
10.1590/S1516-635X2011000400003

Ramos, E. M., & Gomide, L. A. M. (2007).
Avaliagdo da qualidade da carne:
fundamentos e metodologias. UFG.

Reed, S. (2009). Essential physiological
biochemistry: an organ- based approach.
Wiley- Blackwell.

Remignon, H., Mills, A. D. Guemene, D,
Desrosiers, V., Garreaumills, M., Marche,
M., & Marche, G. (1998). Meat quality
traits and muscle parameters in high and
low fearlines of Japanese quail Coturnix
japonica subject to a cute stress. British
Poultry Science, 39(3), 372-378. doi:
10.1080/00071669888926

Saki, A. A., Azadinia, B., Khosravinia, H. A,
Rashidian, A., & Hemati Matin, H. R. (2011).
Effects of pre-slaughter feed withdrawal
and sex on crop, carcass characteristics
and some blood parameters in broiler
Chicken. Journal  of  Agricultural
Technology, 7(5), 1233-1245.

Savenije, B., Lambooij, E., Gerritzen, M. A.,
Venema, K., & Korf, J. (2002). Effects
of feed deprivation and transport on
preslaughter blood metabolites, early
postmortem muscle metabolites, and
meat quality. Poultry Science, 81(5), 699-
708. doi: 10.1093/ps/81.5.699

Schneider, A. F, & Gewehr, C. E. (2023).
Pre-slaughter fasting times for broiler
chickens. Arquivo Brasileiro de Medicina
Veterinaria e Zootecnia, 75(6), 1136-
1142. doi: 10.1590/1678-4162-13018

Sheard, P. R., Hughes, S. |, & Jaspal, M. H.
(2012). Colour, pH and weight changes
of PSE, normal and DFD breast fillets
from British broilers treated with a
phosphate-free, low salt marinade.
British Poultry Science, 53(1), 57-65. doi:
10.1080/00071668.2012.655707

Silva, A. A,, Silva, F. V., Maciel, M. P, Ferreira, F.,
Oliveira, L. L. S,, Silva, A. A., Jr., Aspiazu, |.,
& Oliveira, P. H. A. (2022). Impact of pre-
transport feed withdrawal on welfare and
meat characteristics of European quails.
Brazilian Journal of Poultry Science, 24(4),
1-6.doi: 10.1590/1806-9061-2021-1555

Silva, J. D. T., Silva, V. K,, Silva, A. M. S., Boiago,
M. M., Gravena, R. A., Marques, R. H., Dias,
L.T.S.,Borba, H., & Moraes, V.M. B.(2012).
Rendimento de carcaca e qualidade de
carne de codornas macho para postura.
Nucleus Animalium, 4(2), 103-112. doi:
10.3738/1982.2278.788

Silva, J. H. V., & Costa, F. G. P. (2009). Tabela
para codornas japonesas e europeias.
FUNEP.

Semina: Ciénc. Agréar. Londrina, v. 45, n. 1, p. 37-48, jan./fev. 2024 47



SEMINA ———

Lopes, L. K. et al.

Sterten, H., Froystein, T., Oksbjerg, N,

Rehnberg, A. C., Ekker, A. S., & Kjos, N. P.
(2009). Effects of fasting prior to slaughter
on technological and sensory properties
of the loin muscle (M. longissimus dorsi)
of pigs. Meat Science, 83(3), 351-357.
doi: 10.1016/j.meatsci.2009.06.002

Thrall, M. A., Weiser, G., Allison, R. W., &

Campbell, T. W. (2015). Hematologia e
bioquimica clinica veterinaria. Roca.

Tserveni-Gousi,A.S.,Raj,A.B.M.,&QO'callaghan,

48

M. (1999). Evaluation of stunning/killing
methods for quail (Coturnix japonica):
bird welfare and carcass quality. British
Poultry Science, 40(1), 35-39. doi: 10.
1080/00071669987809

Vasconcelos, R. C., Pires, A. V., Lima, H. J. D.,

Ballotin, L. M. V., Veloso, R. C., Drumond,
E. S. C., & Gongalves, F. M. (2014).
Caracteristicas de carcaca de codornas
de corte alimentadas com diferentes
niveis de proteina e energia. Revista
Brasileira de Saude e Producdo Animal,
15(4),1017-1026.

Warriss, P. D., Wilkins, L. J., & Knowles, T. G.

(1999). The influence of ante mortem
handling on poultry meat quality. In R. I.
Richardson, & G. C. Mead, Poultry meat
science (pp. 217-230). Abingdon.

Xing, T., Xu, X. L., Zhou, G. H., Wang, P,

& Jiang, N. N. (2014). The effect of
transportation of broilers during summer
on the expression of heat shock protein
70, postmortem metabolism and meat
quality. Journal of Animal Science, 93(1),
62-70. doi: 10.2527/jas.2014-7831.

Semina: Ciénc. Agrar. Londrina, v. 45, n. 1, p. 37-48, jan./fev. 2024



