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SUMMARY

This study aimed to evaluate the effect of
powered coconut water as preservant of cocks
semen in different times. The experimental
method was completely randomized, with
treatments constituted by different times (1, 5,
10 and 15 minutes) of powered coconut water as
preservant of cocks semen (Rhode Island Red
lineage with 30-weeks). After collect and use of
powered coconut water as preservant, the semen
samples were used for inseminated of breeders
of same lineage and age (16 per treatment). 280
eggs were collected for evaluation of effects on
chicks (70 eggs per treatment). Were evaluated
the incubation yields, chick/egg relation and
gastrointestinal tract development of chicks.
The data collected were submitted for variance
analysis and evaluated by Tukey test at 5% of
significance.  Differences  (p<0.05) were
observed in incubation yields, chick/egg relation
and gastrointestinal tract development, with the
exception (p>0.05) of oropharynx + oesophagus
length and yolk sac weight. From these results,
it was concluded that the powered coconut
water can be used as preservation of cocks
semen up to 15 minutes. Cells exposed more
time to nutrients provided by the powdered
coconut water showed eggs and chicks most
heavier, and better results in the incubation
yields and embryo development.
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RESUMO

O objetivo com este estudo foi avaliar o efeito da
agua de coco como preservante do sémen de galos
em diferentes periodos. O  delineamento
experimental foi inteiramente casualizado, onde os
tratamentos consistiam de diferentes periodos (1,
5, 10 e 15 minutos) de a¢do da agua de coco como
preservante do s€émen de galos (linhagem Rhode
Island Red com 30 semanas). Apos a coleta e
submissao do sémen a agdo da agua de coco, estas
foram utilizadas para inseminagdo de 64 matrizes
de mesma linhagem e idade (16 por tratamento).
Foram coletados 280 ovos (70 ovos por
tratamento) para avaliagdo dos efeitos da
preservacdo do sémen sobre a progénie. Foram
avaliados os rendimentos de incubacdo, relacao
pinto/ovo e o desenvolvimento do trato
gastrointestinal dos pintainhos. Os dados coletados
foram submetidos a andlise de wvaridncia e
avaliados pelo teste de Tukey a 5% de
significancia.  Diferencas  (p<0,05)  foram
observadas nos resultados dos rendimentos de
incubacdo, relagdo pinto/ovo e desenvolvimento
do trato gastrointestinal, & excegdo (p>0,05) dos
resultados de comprimento da orofaringe +
esdfago e peso do saco vitelino. A partir dos
resultados obtidos, concluiu-se que a 4gua de coco
em po pode ser utilizada como preservacao do
sémen de galos at¢ 15 minutos. As células
expostas por mais tempo aos nutrientes da agua de
coco em po proporcionaram ovos € pintos mais
pesados, e melhores resultados nos rendimentos de
incubacdo e desenvolvimento embrionario.

Palavras-chave: biotecnologia, desenvolvimento
embrionario, fertilidade, preservagéao
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INTRODUCTION

The biotechnology has several areas of
study, especially the use of techniques
for collect, evaluation and preservation
of semen to artificial insemination and
evaluation of animal progeny. And its
application in the poultry industry,
mainly due to the easy management,
can to help the wuse of artificial
insemination, besides providing the
development of efficient procedures to
preserve the semen in vitro conditions
for long periods (RUTZ et al., 2007;
BONGALHARDO et al, 2009;
RUFINO et al., 2014; FEIJO et al.,
2016).

Semen preservation represents an
excellent support for poultry industry,
maying be used in breeding selection
programs. But, this tool is still few used
on an industrial scale, mainly in the
reproductive management of cocks
(MASSIP et al., 2004; MORALIS et al.,
2012), even the intense investment in
preservation research with poultry
semen (BONGALHARDO, 2013;
PARTYKA et al., 2012).

Is large the list of diluents, preservatives,
protectants and different protocols used
to improve the poultry semen
performance, standing out the use of
powered coconut water. This product
was tested, and proved that can to
maintain the fundamental properties of
the natural seminal fluid, showing
stability and longevity (important
features for industry), replacing chemical
and expensive products (MOREIRA-
NETO et al., 2009; PURDY et al., 2009;
SOARES &  GUERRA,  2009;
BONGALHARDO, 2013).

Coconut water presents as a sterile and
slightly acidic natural solution composed
by proteins, salts, sugars, vitamins,
neutral fats, besides cell division
inducers and various electrolytes, which
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confer density and pH compatible with
blood plasma, providing nutrients
needed to maintain the survival and
viability of male and female gametes
preserved (RONDON et al., 2008;
LAVOR & CAMARA, 2012).
According the above, this study aimed to
evaluate the effect of powered coconut
water as preservant of cocks semen in
different times.

MATERIAL AND METHODS

This study was conducted at the
Laboratory of Poultry Technology,
Poultry Sector, Department of Animal
and Vegetable Production (DPAV),
College of Agrarian Sciences (FCA),
Federal University of Amazonas
(UFAM), South Sector at the University
Campus, Manaus, State of Amazonas,
Brazil.

32 breeder cocks Rhode Island Red (32-
weeks and average body weight
2.0540.12) identified and with proven
fertility were used. These were housed in
boxes with 4 m? in density of 1 bird/m?
with food and water ad libitum.

The  experimental — method  was
completely randomized, with treatments
constituted by different times (1, 5, 10
and 15 minutes) of powered coconut
water as preservant of cocks semen.
Individual collects of semen were
performed according to the methodology
proposed by Burrows & Quinn (1937),
using the method of abdominal massage
in back and movements on the sides of
cloaca.

A pool of ejaculates was made from the
formation of solution with semen and
diluent (Beltsville Poultry Semen
Extender (BPSE) - BOOTWALLA &
MILES, 1992), being shared into four
large samples that were subjected to the
action of powdered coconut water (ratio
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of 10 to 1) in predetermined periods (one
sample per period).

16 female breeders per treatment were
inseminated by the method of
abdominal massage in back and
deposition of semen directly into the
oviduct. These female breeders were
same lineage and age of breeder cocks,
and were housed in cages.

280 eggs were collected (70 eggs per
treatment) for evaluation of effects of
preservation of semen on the progeny.
These were fumigated, identified,
weighed and distributed in an incubator
machine PETERSIME 168 with 37.6 °C
temperature, 66% relative humidity and
turn of eggs at one-hour intervals.

At 19 days of incubation, the eggs were
weighed and evaluated for separation of
infertile eggs or dead embryos. The
fertile eggs were transferred to hatching
machine PETERSIME 168 with 36.6 °C
temperature, 76% relative humidity at
21 days of incubation (504+2 hours).
After birth, were registered and
weighted the chicks hatched for
evaluation of incubation yields and
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chick/egg ratio. Then, five chicks per
treatment (where there was sufficient
birth) were slaughtered for evaluation of
heart (g) and gastrointestinal tract
development (liver (g), yolk sac (g),
pancreas (g), gizzard (g), pro-ventricle
(g), digestive system length (cm),
oropharynx + esophagus (cm), duodenal
loop (cm), jejunum + ileum (cm),
cecum (cm) and colon + rectum (cm)).
Statistical analysis was performed using
the software Statistical Analysis System
(2008), and estimates of treatments
were subjected by Tukey test at 5% of
significance.

RESULTS AND DISCUSSION

Differences (p<0.05) were observed in
chick/egg relationship, where eggs and
chicks from breeders inseminated with
semen subjected to preservation using
powdered coconut water after 15
minutes showed better results (Table 1).

Table 1. The effects of powdered coconut water for semen preservation on chick/egg

relationship
Variables

Semen preservation times Egg weight  Egg weight loss ~ Chick weight Chick/egg

(g (%) (g) correlation
1 minute 49.84° 8.48" 30.54° 0.67°
5 minutes 50.36™ 9.65" 0.00° 0.00°
10 minutes 50.40 10.82% 32.84% 0.73%®
15 minutes 50.54° 12.03% 33.50° 0.75%
p-value 0.05 0.01 0.01 0.01
Effect * * * *
CV (%) 1.52 11.37 11.27 11.70

CV = coefficient of variation; p-value = coefficient of probability.
*Means followed by lowercase letters in column differ in 5% by Tukey test (P<0.05).

Naturally, the semen preservation
procedures aim to reduce the damage
caused during long storage periods or
over long distances transport (RONDON

et al., 2008). However, there is a large
lack of information about its effects on
semen used in the chicks production,
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especially the possible interferences in
the quality of this animals.

In this study, it was observed that in the
semen exposed to the preservant
(powdered coconut water), there was an
increase in all observed indexes of
chick/egg relationship. And the use of
powdered coconut water may allow a
longer period to use the collected semen
aliquots, with a better use and a possible
of higher number of females to be
inseminated.
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Difterences (p<0.05) were observed also
in fertility, hatchability and hatching
(Table 2), with positive sperm answer
from increase of semen preservation
period.

A sensitivity in the sperms may have
occurred, causing an immediate mortality
of the cells due any factors, how a very
short period of exposure to the nutrients,
difficulty of cells adaptation to
osmolarity, natural development of
sperms and others.

Table 2. The effects of powdered coconut water for semen preservation on chick/egg

relationship

Semen preservation times Variables
Fertility (%) Hatchability (%) Hatching (%)

1 minute 67.14° 46.72° 31.43°
5 minutes 0.00°¢ 0.00°¢ 0.00°
10 minutes 41.43"™ 79.28% 32.86™
15 minutes 75.71° 86.64° 65.71%
p-value 0.02 0.01 0.01
Effect * * *
CV (%) 9.56 4.02 14.25

CV = coefficient of variation; p-value = coefficient of probability.
*Means followed by lowercase letters in column differ in 5% by Tukey test (P<0.05); ns = non

significant.

However, when the sperms were
exposed for a longer period (after 5
minutes) to the nutrients, there was
sufficient time to stabilize in the
exposed medium (diluent + powdered
coconut water) and its environment
conditions.

According Fontana et al. (1990), the
good semen have to contain at least
80% of normal sperms, and a maximum
of 20% of sperms with abnormalities.
But, when this margin is extrapolated,
the results are directly reflected in the
percentages of egg fertility and birth of
chicks (RUTZ et al., 2007; RUFINO et
al., 2015; BEZERRA et al., 2015;
RUFINO et al., 2018).

Cardoso et al. (2007) also affirm that
from the use of semen preservation
procedures, it can obtained a larger
number of viable sperms with better
quality for expressed its all potential
during the process of egg fertilization.

In results of heart and gastrointestinal
tract development, differences (p<0.05)
were observed for organs (Table 3), and
regions (Table 4), with better embryo
development from breeders inseminated
with preserved semen for 15 minutes.

In agreement with the results of Table 1,
chicks from eggs of breeders
inseminated with semen that remained
longer exposed to the preservant
presented greater embryo development.
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Table 3. The effects of powdered coconut water for semen preservation on
gastrointestinal development (organs)

Variables
Pancreas

Semen cryopreservation

Yolk sac Heart Liver Pro-ventricule  Gizzard

times (€9) (€9) (9] (€9) (9] (9]

1 minute 2.38 0.62"  1.37% 0.12" 0.61% 2.23%
10 minutes 2.34 0.61°  1.48" 031" 0.63 2.31%
15 minutes 2.29 0.82° 1.74° 0.42° 0.78° 2.55°
p-value 0.90 0.01 0.01 0.02 0.04 0.03
Effect ns * * * * *
CV (%) 17.23 17.28 14.63 14.77 10.49 19.16

CV = coefficient of variation; p-value = coefficient of probability.
*Means followed by lowercase letters in column differ in 5% by Tukey test (P<0.05); ns = non
significant.

Table 4. The effects of powdered coconut water for semen preservation on
gastrointestinal development (regions)

Variables

Semen preservation  Gastrointestinal Oropharynx +  Duodenal Jejunum Colon +
times tract oesophagus loop + ileum Cecum rectum

(cm) (cm) (cm) em ™ em)
1 minute 43.06° 6.60 4.72° 23.98 3.60° 7.70°
10 minutes 48.20™ 6.16 5.80% 24.00°  4.50% 9.00*
15 minutes 53.40° 6.70 6.40° 30.20° 4.70° 9.00"
p-value 0.01 0.37 0.05 0.03 0.03 0.02
Effect * ns * * * *
CV (%) 9.27 9.62 8.29 14.65 14.32 16.78

CV = coefficient of variation; p-value = coefficient of probability.
*Means followed by lowercase letters in column differ in 5% by Tukey test (P<0.05); ns = non
significant.

These also may be related to the better
quality that the semen can acquire from

most heavier, and better results in the
incubation yields and embryo

contact with the nutrients of powdered development.
coconut water. Rondon et al. (2008)

affirm that the use of a nutrient-rich

diluent capable of maintaining the REFERENCES

isotonicity of the medium (isotonicity and
osmolarity) and pH without

compromising the membrane of sperms is
important for the reproductive processes,
aiming a better development of the
embryo.

From these results, it was concluded that
the powered coconut water can be used as
preservation of cocks semen up to 15
minutes. Cells exposed more time to
nutrients provided by the powdered
coconut water showed eggs and chicks

BEZERRA, N.S.; CRUZ, F.G.G,;
COSTA, A.P.G.C.; RUFINO, J.P.F.;
MELO, R.D.; FEIJO, J.C.; MELO,
L.D.; HOLLERVERGER, S.V. S. Oleo
de copaiba (Copaifera sp.) na
alimentacao de galos reprodutores
semipesados. Revista Cientifica de
Avicultura e Suinocultura, v.1, n.1,
p.1-13, 2015.

220



Rev. Bras. Satde Prod. Anim., Salvador, v.19, n.2, p.216-222 abr./jun., 2018
http://dx.doi.org/10.1590/S1519-99402018000200007

BONGALHARDO, D.C.; LEESON, S.;
BUHR, M.M. Dietary lipids
differentially affect membranes from
different areas of rooster sperm.
Poultry Science, v.88, p.1060-1069,
2009

BONGALHARDO, D.C. Produgéo e
preservagdo do sémen de galos. Revista

Brasileira de Reproducio Animal,
v.37,n.2, p.131-135, 2013.

BURROWS, W.H.; QUINN. J.P. The
collection of spermatozoa from the
domestic fowl and turkey. Poultry
Science, v.26, p.19-24, 1937.

CARDOSO, R.C.S;; SILVA, AR.;
SILVA, L.D.M.; CHIRINEA, V.H,;
SOUZA, F.F.; LOPES, M.D. Evaluation
of fertilizing potential of frozen-thawed
dog spermatozoa diluted in ACP®-106
using an in vitro sperm-oocyte
interaction assay. Reproduction in
Domestic Animals, v.42, p.11-16,

2007.

FEIJO, J.C.; CRUZ, F.G.G.; MELO,
R.D.; RUFINO, J.P.F.; DIAS, E.C.S.;
BRANDAO, A.B.T. Avaliagao
reprodutiva e desempenho da progénie
na fase inicial de galos semipesados
com diferentes pesos corporais.
Archives of Veterinary Science, v.21,
n.1, p.11-18, 2016.

FONTANA, E.A.; WEAVER, W.D.;
VAN KREY, H.P. Effects of various
feeding regimens on reproduction in
broiler breeder males. Poultry Science,
v.69, p.209-216, 1990.

LAVOR, C.T.; CAMARA, S.R.
Biotecnologia do s€émen e inseminagao
artificial em aves. Ciéncia Animal,
v.22, p.66-81, 2012.

ISSN 1519 9940

MASSIP, A.; LEIBO, S.P.; BLESBOIS,
E. Cryobiology and the breeding of
domestic animals. In: BENSON, E.;
FULLER, B.; LANE, N. (Eds.) Life in
the Frozen State. London: Taylor and
Francis Group, 2004. p.371-392.

MORAIS, M.R.P.T.; VELHO,
A.LM.C.S.; DANTAS, S.E.S.;
FONTENELE-NETO, J.D.
Morfofisiologia da reprodugao das aves:
desenvolvimento embrionario, anatomia ¢
histologia do sistema reprodutor. Acta
Veterinaria Brasilica, v.6, n.3, p.165-
176, 2012.

MOREIRA-NETO, J.J.S.; GONDIM,
J.O.; RADDI, M.S.G.; PANSANI, C.A.
Viability of human fibroblasts in coconut
water as a storage medium. International
Endodontic Journal, v.42,n.9, p.827-
830, 20009.

PARTYKA, A.; LUKASZEWICZ, E.;
NIZANSKI, W. Effect of
cryopreservation on sperm parameters,
lipid peroxidation and antioxidant
enzymes activity in fowl semen.
Theriogenology, v.77, p.1497-1504,
2012.

PURDY, P.H.; SONG, Y ;
SILVERSIDES, F.G.; BLACKBURN,
H.D. Evaluation of glycerol removal
techniques, cryoprotectants, and
insemination methods for cryopreserving
rooster sperm with implications of
regeneration of breed or line or both.
Poultry Science, v.88, p.2184-2191,
2009.

RONDON, R.M.M.; RONDON, F.C.M,;
NUNES, J.F.; ALENCAR, A.A;
SOUSA, F.M.; CARVALHO, M.A.M.
Uso da dgua de coco em pd (ACP®) em
diferentes temperaturas como diluente de
espermatozdides de capote (Numida
meleagris). Revista Brasileira de Saude
e Produciao Animal [online], v.9, n.4,
p.848-854, 2008.

221



Rev. Bras. Saide Prod. Anim., Salvador, v.19, n.2, p.216-222 abr./jun., 2018 ISSN 1519 9940

http://dx.doi.org/10.1590/S1519-99402018000200007
ElE

RUFINO, J.P.F.; CRUZ, F.G.G.;
MACHADO, N.J.B.; BRASIL, R.J.M;
PEREIRA, P.A.M.; FARIAS, E.G.
Processos de incubacao artificial
associados a aplicacdo de diferentes
métodos reprodutivos em matrizes
semipesadas. Revista Brasileira de
Saude e Producao Animal [online],
v.15,n.3, p.765-773, 2014.

RUFINO, J.P.F.; CRUZ, F.G.G.;
MELO, R.D.; FEIJO, J.C.; SILVA,
R.O.; BRANDAO, AB.T ;
BERENCHTEIN, B. Effects of Body
weight of semi-heavy cocks on
reproductive indices and yields of
incubation. International Journal of
Poultry Science, v.14, n.6, p.325-330,
2015.

RUFINO, J.P.F.; CRUZ, F.G.G.;
MELO, R.D.; FEIJO, J.C.: MELO,
L.D.; COSTA, A.P.G.C.; BEZERRA,
N.S. Brazil nut oil in diets for breeder

cocks. Acta Scientiarum. Animal
Sciences, v.40, n.1, p.1-6, 2018.

RUTZ, F.; ANCIUTI, M.A.; XAVIER,
E.G.; ROLL, V.F.B.; ROSSI, P.
Avangos na fisiologia e desempenho
reprodutivo de aves domésticas.
Revista Brasileira de Reproducao
Animal, v.31, n.3, p.307-317, 2007.

STATISTICAL ANALYSIS
SYSTEMS. SAS: user's guide.
Raleigh, North Carolina, USA: SAS
Institute Inc., 2008.

SOARES, A.T.; GUERRA, M.M.P.
Efeitos da criopreservagao sobre a
viabilidade espermatica. Tecnologia e
Ciéncia Agropecuaria, v.3, n.2, p.53-
63, 2009.

Receipt date: 19/02/2018
Approval date: 17/05/2018

222



