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ABSTRACT

This study aims to determine the effect of energy levels in feed and the use of duck egg yolks as a semen diluent on the quality of
spermatozoa. The material used is 80 weeks old native rooster, eosin, 3% NaCl, duck egg yolk and aquadest. This research is a
biological research using a 2x4 factorial completely randomized design (CRD). The first factor was the energy level in the feed (E)
with 2 levels (2750 and 2850kcal/kg) and the second factor was the level of egg yolk as a semen diluent (P) (0, 4 and 8 ml/ml semen).
Semen was collected using a massage method from the abdomen to the cloaca. The results of statistical analysis showed that the
energy level in the feed had a very significant effect (p<0.01) on the movement of spermatozoa and significantly (p<0.05) on live
spermatozoa. Dilution using egg yolk from duck eggs gave a very significant effect (p<<0.01) on the pH of semen and the number of
live spermatozoa. The average pH of the semen obtained in this study ranged from 6.00 — 8.83; mass movement score 2.25-3.00;
spermatozoa motility by 80%; live spermatozoa were 89.50-92.50% and spermatozoa abnormalities were 2.27-2.28%. This study
concluded that the quality of semen can be improved by increasing the energy level in the feed and duck egg yolk can be used as a
semen diluent. The best energy level to improve semen quality is 2850 kcal/kg and egg yolk as a semen diluent can be used up to
4ml/ml semen.
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(Haryuni et al. 2020). One of the efforts to develop native
chickens is by using artificial insemination (IB)

Population growth in Indonesia which reaches 3-4 :echnology.. The advantage of artiﬁcial. inserpination
o . echnology is that one male can be used to inseminate 20-
million per year or around 1.49% provides great 30 hens (Prabhakar et al. 2020),
opportunities for culinary businesses (Haryuni et al.
2019; Haryuni 2014, 2018, 2021). On the other hand, the
global economic developments in Indonesia have an
impact on the increasing demand for poultry meat due to
the wider culinary business. Poultry meat consumption in
Indonesia in 2017 was 2,305,000 tons, of which 9% was
supplied from native chicken (Haryuni et al. 2022;
Haryuni & Fanani, 2017; Haryuni & Muanam,2023).
Demand for native chicken meat in 2019 can only be
supplied by 3%. This provides a great opportunity for
domestic chicken business development (Haryuni et al.
2021). One of the national assets in the livestock sector
that supports the socio-economic sector of the
community is native chicken. The disadvantages of
extensive rearing include difficult health control, low
growth and slow development caused by natural mating

INTRODUCTION

One of the factors that play an important role in the
success of artificial insemination is cement diluent. The
quality of cement without diluent will decrease when
stored for 20-60 minutes at room temperature. Semen
stored at room temperature for 20 minutes without the
addition of diluent can cause a decrease in fertility of
about 10% and semen stored at temperatures above 300
C for one and a half hours has an impact on low fertility
to zero fertility (Roiter, Ya and Konopleva, A 2020). One
of the diluents that can be used is duck egg yolk.
According to (Astuti et al. 2020) duck egg yolks have
high nutritional value. Lippoprotein and lecithin high in
egg yolks can be used as an energy source for
spermatozoa. (Haryuni et al. 2020) reported that
increasing the energy level in the feed can improve the
quality of spermatozoa. Therefore, it is necessary to
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research the combination of energy levels in feed and the
use of duck egg yolks as a diluent for native rooster
semen.

MATERIALS AND METHODS

Materials and Experiemental Design

The materials used in this study were 24 native
rooster aged 80 weeks, 70% alkohol, eosin citrate, 3%
NaCl, duck egg yolk, aquadest and semen. The diluent is
made by mixing duck egg yolk with NaCl with a ratio of
1:1. This research is biological and laboratory research.
This study used a 2x4 factorial Completely Randomized

Table 1. Composition of diets

Design (CRD). The first factor was the energy level in
the feed (E) and the second factor was the dilution of
semen using duck egg yolk (P). This study used 2 energy
levels (2750 and 2850 kcal’kg) and 3 dilution
concentrations (0, 4 and 8 ml/ml semen) with each
treatment repeated 4 times.

Bird Managemen and Feed

Biological research used 24 native rooster aged 80
weeks with body weights ranging from 2.10-2.30 kg and
in good health. Males were placed in individual cages
with a size of 70 x 50 x 100 cm.

Experimental feed

Ingredients

E1P0 E1P1 E1P2 E2P0 E2P1 E2P2
Corn (%) 52.33 52.33 52.33 50.33 50.33 50.33
Soy bean meal (%) 22.20 22.20 22.20 22.40 22.40 22.40
Meat bone meal (%) 8.20 8.20 8.20 8.00 8.00 8.00
Rice bran (%) 8.00 8.00 8.00 7.90 7.90 7.90
Grit (%) 5.00 5.00 5.00 5.00 5.00 5.00
Limestone (%) 3.10 3.10 3.10 3.10 3.10 3.10
Oil (%) 0.20 0.20 0.20 2.30 2.30 2.30
Complete premix (%) 0.50 0.50 0.50 0.50 0.50 0.50
DCP (%) 0.30 0.30 0.30 0.30 0.30 0.30
Salt (%) 0.10 0.10 0.10 0.10 0.10 0.10
Sodium Bicarbonat (%) 0.07 0.07 0.07 0.07 0.07 0.07

Calculations using Brill Formulation software

Table 2. Nutrient of diets

Experimental feed

Ingredients

E1P0 E1P1 E1P2 E2P0 E2P1 E2P2
ME (kcal/kg) 2751.40 2751.40 2751.40 2851.60 2851.60 2851.60
Crude protein (%) 19.12 19.12 19.12 19.01 19.01 19.01
Crude fat (%) 423 423 4.23 6.20 6.20 6.20
Crude fiber (%) 3.25 3.25 3.25 3.17 3.17 3.17
Calsium (%) 3.91 3.91 3.91 3.91 3.91 3.91
Total phosphorus (%) 0.78 0.78 0.78 0.77 0.77 0.77
Phospor avail (%) 0.49 0.49 0.49 0.49 0.49 0.49
Sodium (%) 0.13 0.13 0.13 0.13 0.13 0.13
Chloride (%) 0.15 0.15 0.15 0.15 0.15 0.15
Ash (%) 3.65 3.65 3.65 3.67 3.67 3.67

Calculations using Brill Formulation software
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Feeding twice a day is 40% given in the morning
at 7.00 AM and 60% in the afternoon at 2.00 PM
(Ridwan et al., 2022; Haryuni et al., 2024; Haryuni et
al., 2022; Haryuni et al., 2021; Haryuni et al., 2020).
Drinking water was given ad libitum.

E1P0 = Energy 2750 kcal/kg + 0 ml diluent

E1P1 = Energy 2750 kcal’kg + 4 ml diluent

E1P2 = Energy 2750 kcal/kg + 8 ml diluent

E2P0 = Energy 2850 kcal’kg + 0 ml diluent

E2P1 = Energy 2850 kcal’kg + 4 ml diluent

E2P2 = Energy 2850 kcal/kg + 8 ml diluent
Semen collection

Semen used in laboratory research was collected
using the massage method. Before doing the massage
the area between the abdomen and the cloaca was
cleaned using a tissue that had been moistened with
70% alcohol. Massage is done slowly in the area
between the abdomen and the cloaca (Haryuni et al.,
2024; Haryuni et al., 2022). The massage was stopped
when the tail of the male began to lift and then a scale
tube was prepared to accommodate the semen that came
out (Ridwan et al., 2022; Haryuni et al., 2024; Haryuni
et al., 2022; Haryuni et al., 2021; Haryuni et al., 2020).

Parameters Measure
Semen pH

The steps taken to determine the pH of the semen
produced are as follows: litmus paper along with a
standard to see the pH value is prepared, the tip of the
litmus paper is dipped in semen, then waited for 60
seconds, the color changes that occur on the litmus
paper are observed, the colors observed are matched
with standard litmus paper to determine the pH and
recorded (Haryuni et al., 2024; Haryuni et al., 2022;
Haryuni et al., 2021; Haryuni et al., 2020)..

Spermatozoa mass movement

The mass movement of spermatozoa can be
observed using a microscope at 400x or 100x
magnification (Haryuni et al., 2024; Haryuni et al,,
2022; Haryuni et al., 2021; Haryuni et al., 2020;
Ridwan et al., 2022). The indicators for assessing the
mass movement of spermatozoa according to (Haryuni
et al., 2022; Haryuni et al., 2021; Haryuni et al., 2020)
are:

a. Very good (+ + +), it looks like a big thick wave,
many, dark and moving actively to form a thick black
cloud.

b. Good (++), it looks like the form of small waves that
are thin, rare, moving slowly and seem less clear.

c. Not good (+), only the progressive motion of the
individual appears and there is no visible mass
collection that forms like a wave.

d. Bad (0), the only visible movement of individuals in
small numbers and looks sluggish.

Spermatozoa motility

Spermatozoa motility is calculated by looking at
the movement of spermatozoa that move actively and
progressively forward (Ridwan et al., 2022; Haryuni et
al., 2024; Haryuni et al., 2022; Haryuni et al., 2021;
Haryuni et al., 2020).

Living spermatozoa

Measurement of live spermatozoa was carried out
by dripping semen on an object glass, then 2 drops of
eosin citrate dye and observed under a microscope with
a magnification of 400x. Indications of live
spermatozoa are colorless (transparent), dead sperm
will be red. The percentage of live spermatozoa was
calculated using the following formula (Ridwan et al.,
2022; Haryuni et al., 2024; Haryuni et al., 2022;
Haryuni et al., 2021; Haryuni et al., 2020).

Spermatozoa abnormalities

Spermatozoa abnormalities in general can be
observed in terms of shape (head shape, head size, tail
shape, tail size etc.). The percentage of spermatozoa
abnormalities can be calculated as follows (Ridwan et
al., 2022; Haryuni et al., 2024; Haryuni et al., 2022;
Haryuni et al., 2021; Haryuni et al., 2020).

RESULTS AND DISCUSSION

The average quality of the spermatozoa from the
research is presented in Table 3.

Semen pH

Statistical analysis showed that the energy level in
the feed of native rooster had no significant effect
(P>0.05) on the semen pH. The average pH obtained in
this study ranged from 6.83-6.87. This result is almost
the same as the study of (Astuti et al. 2020) who got a
cement pH value of 6.00 and lower than the results of
the (Getachew 2016) study which found the pH of
chicken semen was 7.20-7.60.

Spermatozoa metabolism plays an important role in the
magnitude of the pH value of semen. Spermatozoa
metabolism is carried out anaerobically when they are
outside the male's body. Anaerobic metabolism runs
without oxygen where the product of this anaerobic
metabolism is lactic acid. The high lactic acid content
in cement causes the cement pH to become lower
(Hakim and Humaidah 2019). (Usman, Tijjani et al.
2021) reported that the pH of chicken semen was
influenced by several factors including race, age,

85



Bestindo of Animal Science Vol.1 No.2 (Mei 2024) 83-89

Khopsoh & Haryuni

nutritional status, season and frequency of semen
collection. (Widiastuti et al. 2018) reported that duck
egg yolk phosphate diluent gave the most optimal

Table 3. Average quality of spermatozoa

results in maintaining progressive motility and viability
of pelung chicken spermatozoa stored at 4°C for 48
hours.

Variabel
Treatment Semen pH Spermatozoa Spermatozoa spe%rir:lzilltlfzoa Spermatozoa
mass movement motility (%) (%) abnormalities (%)

Metabolic energy level
El 6,83 +£0,39 2,25*+ 0,39 80 + 0,00 90,172+ 0,21 2,28 £0,001
E2 6,87 £ 0,34 3,00° + 0,34 80 + 0,00 91,08>+0,37 2,28 £0,001
Level of duck egg yolk as a diluent
PO 8,400 + 0,05 2,63+0,19 80+ 0,00 91,75+ 0,38 2,27 +0,001
P1 6,05% + 0,02 2,63+0,19 80 + 0,00 90,50%° + 0,25 2,28 +£0,001
P2 6,10° + 0,05 2,63+0,19 80 + 0,00 89,632+ 0,06 2,28 £0,002
The interaction between the level of metabolic energy and the level of duck egg yolk as a diluent
E1PO 8,50 +£0,35 2,25+0,43 80 + 0,00 91,00 £0,71 2,28 +0,23
E1P1 6,00 = 0,00 2,25 +0,43 80 + 0,00 90,00 £ 1,06 2,28 +0,22
E1P2 6,00 = 0,00 2,25 +0,43 80 + 0,00 89,50 + 1,00 2,28 +0,24
E2P0 8,30 £0,10 3,00 + 0,00 80+ 0,00 92,50 £ 1,12 2,27+0,17
E2P1 6,10 +0,17 3,00 + 0,00 80+ 0,00 91,00 +0,71 2,28+0,16
E2P2 6,20 £ 0,20 3,00 + 0,00 80 + 0,00 89,75 +0,83 2,28 +0.18

The difference in superscripts in the same line showed that the energy level in the feed had a very significant effect (P<0.01) on
the mass movement of spermatozoa and significantly on live spermatozoa. Egg yolk content in semen dilution has a very significant
effect (p<0.01) on the pH of semen and the number of live spermatozoa.

Spermatozoa Mass Movement

Statistical analysis showed that the energy level in
the feed of native rooster had a very significant effect
(P<0.01) on the mass motility score of spermatozoa.
The average mass movement score is 2.25-3.00. This
result was influenced by a single factor of energy level
in the feed. (Haryuni et al. 2020) reported that energy
in feed is the main source to form feed reserves for
spermatozoa. Feeds with high metabolic energy can
supply nutrients to the spermatozoa in sufficient
quantities to be used for their movement to the ovum.
Feeds with high metabolic energy have an effect on the
high mass movement of spermatozoa. (Dadang et al.
2011) state that energy in the form of ATP generated
from metabolic processes is used for the movement of
spermatozoa. The higher the energy produced, the
higher the movement activity of the spermatozoa.

Spermatozoa Motility

Statistical analysis showed that the energy level in
the feed of native roosters had no significant effect

(P>0.05) on the motility of spermatozoa. The average
motility of spermatozoa is 80%. The results of this
study found that the motility of spermatozoa for all
treatments was 80%. This result is higher than the
research conducted by (Widiastuti et al. 2018)
regarding the use of various egg yolks as a diluent on
motility and vitality of pelung chicken spermatozoa
which obtained motility values ranging from 64-69%.
Spermatozoa motility according to (Haryuni et al.
2020) is influenced by the nutritional quality of males.

Living Spermatozoa

Statistical analysis showed that the energy level in the
feed of free-range males had a very significant effect
(P<0.01) on live spermatozoa. The average percentage
of spermatozoa ranged from 89.75-91.75%. This result
is the same as the study (Haryuni et al. 2020) which is
92.50% and higher than the study (Widiastuti et al.
2018) which is 72%-78%. (Bathgate et al. 2006)
reported that the nutritional content of duck egg yolks
when compared with chicken and quail egg yolks
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turned out to be duck eggs have better nutrients. The
use of duck egg yolk as a diluent has more complete
nutrition so that it can maintain the life of spermatozoa
longer.

Spermatozoa Abnormalities

Statistical analysis showed that the energy level in the
feed of free-range males had no significant effect
(P>0.05) on spermatozoa abnormalities. The average
percentage of live spermatozoa ranged from 2.27-
2.28%. This result is lower than (Sholihat et al. 2021),
which is 4.40-6.50%. Factors that influence
spermatozoa abnormalities include disease, heat stress,
cryopreservation process, chicken strain, season and
post-collection preservation and staining at the time of
analysis (Haryuni et al. 2020).

CONCLUSIONS

This research can be concluded that there is no
interaction between the energy level in the feed and the
level of dilution of semen using duck egg yolk.
Improving the quality of semen can be done by
increasing the energy level in the feed and using duck
egg yolk as a semen diluent. The best energy level to
improve semen quality is 2850 kcal/kg and duck egg
yolk as a semen diluent can be used up to 4 ml/ml
semen.
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