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The experiment was designed to test the suitability of sugarcane extract (SE) as a local extender
for the cryopreservation of the Banaba native chicken semen by comparing the effects of different
cryoprotective agent concentrations [i.e. glycerol and dimethyl sulfoxide (DMSQO)] and thawing
temperatures on the post-thaw semen quality. Twelve (12) 29-month-old Banaba native roosters
served as semen donors. Only samples that passed the preliminary semen quality assessment
of > 70% motility and morphology were further processed and analyzed using a computer-
assisted semen analyzer (CASA). Pooled ejaculate samples were cryopreserved with SE extender
containing 3, 5, 7, or 9% (T3%, T5%, T7%, and T9%) glycerol or DMSO concentration levels.
The results showed that the inclusion level of cryoprotectants and thawing temperatures have
no significant effect on the percent motile sperm, percent progressive sperm, percent normal
morphology, and percent viability. The type of cryoprotectant used in cryopreservation of the
semen had a significant effect on all the semen quality parameters. Semen cryopreserved with
glycerol had significantly higher values compared to DMSO in all semen quality variables.
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INTRODUCTION

Natural extenders are alternatives to chemical extenders in
semen cryopreservation of various farm animals and non-
domestic species. Natural semen extenders are cheaper,
non-toxic, and effective in preserving animal sperm (Silva
et al. 2012). These natural extenders have been studied in
goats (Daramola et al. 2016), dogs (Cardoso ef al. 2003;
Sichtaf et al. 2016), cattle (El-Sheshtawy et al. 2017),
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pigs (Castro et al. 2020; Akandi et al. 2015), horses (El-
Sheshtawy et al. 2016), fish (Onyia et al. 2017; Muchlisin
et al. 2010; Muchlisin and Nandiah 2015), collared
peccaries (Silva et al. 2012), and chickens (Esguerra et
al. 2020; Rochmi and Sofyan 2019; Malik et al. 2019).
The cryoprotective properties of natural extenders are
associated with their strong antioxidant ability, protecting
spermatozoa during the cryopreservation process from
oxidative damage (El-Sheshtawy ef al. 2017; Daramola
et al.2016).
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Sugarcane extract (SE) as a natural product contains
appreciable amounts of total sugars, minerals, vitamins,
antimicrobial and cytoprotective effects, and antioxidants
(Chinnadurai 2017; Islam 2017; Akandi et al. 2015;
Abbas et al. 2013) for the protection of sperm viability
and motility. The suitability of SE-based extenders for
processing semen has been demonstrated in fish by
Muchlisin et al. (2010) and Onyia et al. (2017).

Glycerol and dimethyl sulfoxide (DMSO) are penetrating
cryoprotectants generally used for the cryopreservation
of mammalian spermatozoa (Silva et al. 2012). Despite
the contraceptive effect of glycerol and the toxic effect of
DMSO, they are still in use for sperm cryopreservation.
The optimum cryoprotectant concentration is the art
of balancing its toxic and protective effects, as higher
concentration levels decrease sperm fertilizing ability
(Silva et al. 2012). Moreover, egg yolk is normally added
to semen extenders for its protective and buffering effects
on the sperm during thermal shock (Anand ef al. 2014).

The main objective of this study was to determine
the efficacy of SE-based extender with different
concentrations of glycerol and DMSO (3, 5, 7, or 9%) as
an alternative freezing medium for cryopreservation of
Banaba native chicken spermatozoa.

MATERIALS AND METHODS

The Institutional Animal Care and Use Committee of the
University of the Philippines Los Bafos (UPLB) approved
the animal care and sample collection procedures with the
allotted protocol number CAFS-2018-006.

Semen Collection and Initial Evaluation

Semen was collected from 12 sexually mature Banaba
native roosters (not proven breeders) aged 29 months
old with an average body weight of 2.4 kg, reared at the
University Animal Farm in Barangay Putho-Tuntungin,
Los Bafios, Laguna, Philippines with location coordinates
14°09°24.4”N, 121°15’06.6”E, using the abdominal
massage method, twice per week for 7 weeks at 07:00
AM every collection day. Semen collection usually takes
about 10 min for the entire collection period. The semen
samples in Indoplas® sterile disposable 1-mL syringes
were placed inside a properly disinfected foam-padded
ice box with sterile cloth and transported to the laboratory
within 10-15 min for processing and evaluation. The
evaluated variables were sperm cell concentration, percent
motile sperm, percent sperm morphology, and percent
viability. Only ejaculates with more than 70% motility
and morphologically normal spermatozoa were diluted
and used for further processing using computer-assisted
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semen analyzer (CASA) (Ceros II, IMV Technologies,
China). The ejaculates were pooled to eliminate individual
variability effects among the donor roosters. The semen
was given 10-min holding time at room temperature
before dilution.

Semen Processing and Freezing

The pooled semen was diluted in the ratio of 1 part of
semen to 2 parts of sugarcane-based extender (semen:
extender) and then mixed gently. The diluted semen was
allowed to stand at room temperature for 10—15 min and
was divided into eight equal parts — four each for glycerol
and DMSO cryoprotectants. All semen samples in 15-mL
conical tubes with appropriate labels were equilibrated for
1 h at 3-5 °C in a refrigerator. After cooling, additional
SE extender with either glycerol or DMSO final inclusion
rates of 3, 5, 7, and 9% (T3%, T5%, T7%, and T9%) (also
at 3-5 °C) were slowly added to their respective semen
samples with a final sperm concentration of ~ 400 million
cells/mL. The inclusion rates of the cryoprotectants
were based on the available literature (Gill et al. 1996;
Sontakke et al. 2004; Roushdy et al. 2014; Rakha et al.
2016; Telnoni et al. 2017). Aliquot 0.5 mL of semen with
a freezing extender was aspirated into 1.5-mL labeled
microcentrifuge tubes (Eppendorf tubes) and caps were
secured with parafilm. Each treatment was labeled using
paper tape and a permanent marker on the sides of the
microcentrifuge tubes. The semen in the microcentrifuge
tubes was arranged in a freezing rack and placed again in
the refrigerator at 3—5 °C for another 1 h. At the end of
the equilibration period, the tubes with the semen in the
freezing rack were exposed to liquid nitrogen vapor at
10 cm above the liquid nitrogen in a nitrogen tank for 15
min. The tubes were then plunged into liquid nitrogen for
storage at —196 °C for 3 d. Each collection batch serves
as a replicate.

Semen Quality Assessment

Each treatment of the frozen semen was divided into two
groups and thawed at two different temperatures: 5 and
37 °C. The frozen samples thawed at 5 °C were kept in a
refrigerator for 25-30 min, whereas those thawed at 37
°C were put in a water bath for 1 min. Sperm motility
and morphology were evaluated using the Gallus setup/
module of CASA (Ceros II, IMV Technologies, China)
with a frame capture speed of 60 Hz and camera exposure
of 4 ms. Five (5) frames were captured for every analysis.

Sperm viability was determined using the eosin-nigrosin
method, as described by Capitan and Palad (1999). The
stain was heated to a temperature of 37 °C, and two drops
of the stain were placed on a fresh and warm glass slide.
Then, a drop of semen was added to the slide, mixed,
and spread a little on the slide. A second glass slide was
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placed over the smear, and the excess stain was removed
by wiping the edges of the slides with paper towels. After
wiping the edges, the two slides were drawn apart and
rapidly dried in a slide dryer (Fisher Scientific, USA) at 37
°C for 30 min. The dried slides were then examined under
the oil immersion objective of the microscope. Partially
stained sperm cells were counted as dead. A total of 333
sperms were counted, and the percentage of live sperms
was computed by the formula:

Number of live sperm
Percentage of counted

live sperm

- x 100 (1)
Number of sperm counted

(live and dead)

Preparation and Composition of the Extender Used
in the Experiment

The 2004-1011 sugarcane variety obtained from the UPLB
Institute of Plant Breeding was used for the experiment.
The freshly cut sugarcane pieces with a maximum of
four internodes were washed clean under running water
and kept in a refrigerator for use. The maximum storage
duration of each batch of sugarcane was 4 days. To prepare
the SE extender, the skin of the sugarcane of the one-piece
internode was peeled off and rinsed under running water.
After peeling and washing the sugarcane, two cuts were
made along the cylindrical shape dividing it into four
quarters. It was then placed in the juice extractor and
pressed to express the liquid. The liquid was then filtered
using sperm filtering paper together with cheesecloth,
and the extract was used as a component of the extender.
The optimized composition of the SE extender used in
the experiment was obtained through the “trial and error
method” of different SE concentrations before arriving at
the 40% inclusion rate, as shown in Table 1.

Table 1. Optimized composition of sugarcane extract extender for
Banaba native chicken.

Component Composition (mL)

Sugarcane extract 40

Distilled water 30

Egg yolk-citrate extender 30

pH 6.79

Total 100
Statistical Analyses

All data gathered were first tested for normality and
homoscedasticity using Shapiro-Wilk’s test and Levene’s
test, respectively. After satisfying both assumptions,
the data on fresh diluted semen parameters (i.e. % total
motility, % progressive motility, % normal morphology,
and % viability) were analyzed using one-way ANOVA.
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Meanwhile, two-way ANOVA was used for the data
analysis of frozen-thawed semen parameters (i.e. % total
motility, % progressive motility, % normal morphology,
and % viability) with treatment (inclusion levels of
cryoprotectant) and thawing temperature as main effects.
One-way ANOVA was also used to compare the data on
frozen-thawed semen parameters between cryoprotectants
(i.e. glycerol vs DMSO) or thawing temperatures (i.e.
5 °C vs. 37 °C). Tukey’s LSD was used as a post hoc
analysis tool to determine the level of significance among
the means at 5%. All statistical analyses were done using
STATA V 15 (StataCorp LLC, USA).

RESULTS AND DISCUSSION

Characteristics of Fresh Semen of Banaba Native
Chicken

The fresh semen quality characteristics of Banaba native
chicken are summarized in Table 2. Prior to glycerol and
DMSO additions as treatments, semen samples diluted
with SE were analyzed for total motility, progressive
motility, morphology, and viability. There were no
significant (p > 0.05) differences among the fresh semen
quality parameters assessed in the samples of the Banaba
native chicken assigned to the different treatment groups
(T1-T4). The percent total motility values for the various
treatments were 82.98 £3.45,78.14+2.31,78.14+2.31,
and 79.24 + 2.92% for the T1 (3%), T2 (5%), T3 (7%),
and T4 (9%), respectively.

The total motility values in this current study are higher
than those of Junaedi et al. (2017) at 76.66 + 1.66% and
Gill et al. (1996) at 66.9 = 5.2% but similar to Telnoni et
al. (2017) at 82.75 £ 1.38%.

However, Khaeruddin et al. (2019) reported a higher value
0f90.00 = 1.75% for Kampung roosters. Tabatabaei ez al.
(2010) reported mean sperm motility values of 78 and
86% for the Ross and indigenous breeds, respectively, in a
semen quality comparative study of these breeds. Baguio
and Capitan (2008) observed 81.7% sperm motility in
fresh undiluted semen of the Philippine native chicken and
between 51.2 and 71.2% in diluted semen. This variation
may be attributed to breed differences between roosters
and the type of extender used in the experiment. The
percent progressive motility was similar among treatments
and showed progressive motility ranged from 39.22 + 3.88
t0 44.52 +2.79%. This was obviously good because it was
half the value of the total motility observed.

The success of a breeding program hinges on the
morphologically normal sperm cells as it correlates
positively with fertility. The normal sperm morphology

679



Philippine Journal of Science
Vol. 152 No. 2, April 2023

Salifu et al.: Cryopreservation of Banaba
Native Chicken Semen

Table 2. Mean (+ SEM) fresh semen characteristics of Banaba native chicken diluted with sugarcane extract extender (n=>5).

Parameter

Treatment

™ (%) PM (%) Morphology (%) Viability (%)
T1 (3%) 82.98 £3.45 44.52 +£2.79 89.92 +4.023 94.20 +0.74
T2 (5%) 78.14 +£2.31 39.48 = 4.06 91.06 +1.84 94.30+0.73
T3 (7%) 78.14 £ 2.31 39.48 +£4.06 91.06 = 1.840 94.30+0.73
T4 (9%) 79.24 +2.92 39.22 +3.88 91.80 +4.81 94.10+0.74
p-value 0.578 0.706 0.495 0.997

[TM] total motility; [PM] progressive motility

reported herein was between 84.92 + 4.02 and 91.06 +
1.84%, as shown in Table 2. The reported values in the
present study are higher than those recorded values of
75-79% by Guieb et al. (2016) on the Philippine native
chicken using different extenders. In contrast, Rochmi
and Sofyan (2019) reported 93.5% of normal sperm
morphology in fresh rooster semen. This means that the
sperm morphology in this present study was above 80%
and within acceptable limits.

Sperm viability is the percentage of live/dead spermatozoa.
The sperm viability of the fresh Banaba native chicken
ranges from 94.10 + 0.74 to 94.30 + 0.73%. The results
in this report are greater than the reported sperm viability
of 90.78 + 1.59% by Telnoni et al. (2017) in Sentul
Kampong Kedu (SK Kedu) chicken but lower than the
recorded value of 97.07 = 0.42% in Kampung roosters
by Khaeruddin et al. (2019). Baguio and Capitan (2008)
reported sperm viability of 85.40% in undiluted semen
and 54.6-73.3% in diluted semen of the Philippine native
roosters. Similarly, Rochmi and Sofyan (2019) reported a
93+0.50% sperm viability for fresh rooster spermatozoa,
whereas Masoudi ef al. (2019) reported sperm viability
values of 91.20 + 1.90 to 94.30 + 1.90% in a diluted
sperm. The results in this report suggest that the processing
procedures (i.e. chicken selection, semen collection,
semen handling during transportation, dilution rate, etc.)
used prior to freezing were able to maintain good quality
semen samples of Banaba native chicken which is required
for cryopreservation.

Effects of Different DMSO Inclusion Levels and
Thawing Temperatures on the Frozen-thawed
Sperm Characteristics of Banaba Native Chicken

As presented in Table 3, the use of DMSO at different
inclusion levels at different thawing temperatures did not
affect the percent sperm total motility, percent progressive
motility, percent normal morphology, and percent viability
of Banaba native chicken.

The results also showed no significant (p > 0.05) treatment
x thawing temperature interaction effect and treatment
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or thawing temperatures’ main effect on the observed
semen characteristics. However, percent total motility,
percent progressive motility, and percent morphology
after thawing at 5 °C increased with increasing DMSO
concentration up to 7% with a slight decrease in observed
values at 9% DMSO. Meanwhile, the same observed
semen parameters decreased with increasing DMSO
concentration of samples thawed at 37 °C.

Viability (%), on the other hand, showed a different trend
with increasing DMSO concentration (T1 > T2 < T3 <
T4) in both thawing temperatures. Similar findings were
reported by Telnoni ez al. (2017) in Sentul Kampong Kedu
(SK Kedu) chicken where DMSO concentrations did not
show any significant effect on sperm motility and viability
in Beltsville poultry semen extender. Cardoso et al. (2020),
reported no significant effect of thawing temperatures
(37 °C/ 30 s vs. 5 °C/ 1 min) and DMSO concentrations
(4% vs. 8%) on spermatozoa quality. Junaedi et al.
(2017) recorded increased % motility and viability with
increasing dimethylacetamide (DMA) concentration after
thawing Kampong broiler semen at 37 °C/ 30 s using
Lactated Ringer’s egg yolk as a based extender. In blue
rock pigeons, Sontakke et al. (2004) reported a higher
value 0f 39.2 £4.3 (DMSO 8%) of % motile spermatozoa
compared to 8.6 = 1.5 (DMSO 4%), clearly showing
increasing concentration with increasing cryoprotection.
Sikarwar et al.’s (2015) results in goats are also similar to
the results in this current study, which showed increased
sperm quality parameters with increasing concentration of
DMSO up to 6% with no apparent changes at 8%.

Effects of Different Glycerol Inclusion Levels and
Thawing Temperatures on the Frozen-thawed Sperm
Characteristics of Banaba Native Chicken

As indicated in Table 4, with the exception of thawing
temperature, treatment main effect, and treatment x
thawing temperature interaction effect had no influence
on the percent sperm total motility, percent progressive
motility, percent normal morphology, and percent viability
of Banaba native chickens.
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Table 3. Mean (= SEM) semen characteristics of Banaba native chicken cryopreserved using DMSO at different inclusion levels and thawed
at two different temperatures (n =5).

Thawing temp. Parameter

Treatment

™ (%) PM (%) Morphology (%) Viability (%)
T1 (3%) 5°C 37.03 +3.46 6.70 £ 1.61 67.00 £ 7.57 57.83+£5.17
T2 (5%) 5°C 39.50 +3.31 7.00 +1.37 83.00 +4.75 55.17+5.34
T3 (7%) 5°C 43.70 = 6.99 7.73 £1.52 79.90 £ 2.05 58.67+5.24
T4 (9%) 5°C 38.23+6.74 5.60 +1.45 74.03 £6.12 62.83 £10.48
T1 (3%) 37°C 49.97 +4.20 9.23+0.24 81.67 +6.86 62.17£5.13
T2 (5%) 37°C 38.50 +5.36 6.13+2.23 80.90 £ 6.11 50.50 £5.92
T3 (7%) 37°C 38.87+3 .45 4.83+£0.99 73.10 +3.25 57.17+£6.10
T4 (9%) 37°C 37.70 £3.92 456 +0.27 62.83 £6.43 62.33 +£4.69

p-values

Treatment 0.796 0.254 0.164 0.476
Thawing temperature 0.703 0.567 0.740 0.897
Treatment x thawing temp. 0.488 0.289 0.157 0.910

[TM] total motility; [PM] progressive motility; [Temp] temperature.

Table 4. Mean (+ SEM) semen characteristics of Banaba native chicken cryopreserved using glycerol at different levels and thawed at two
different temperatures (n = 5).

Thawing temp. Parameter
Treatment
™ (%) PM (%) Morphology (%) Viability (%)
T1 (3%) 5°C 61.64 £ 3.56% 17.36 £4.25 87.90 +4.12 67.40 £4.72
T2 (5%) 5°C 64.98 £ 2.0420 13.20 +2.53 86.12 £ 4.65 68.50 +5.27
T3 (7%) 5°C 62.98 + 43220 13.14+£2.85 90.68 + 3.11 74.20 £4.53
T4 (9%) 5°C 68.68 = 1.892 15.54+2.18 86.70 + 6.58 73.30 = 4.49
T1 (3%) 37°C 60.68 + 3.8220 12.08 £2.71 88.88 +5.48 64.80 = 4.08
T2 (5%) 37°C 57.82 +4.08° 13.84 £4.80 83.96 + 6.73 65.10 £ 6.61
T3 (7%) 37°C 59.86 +2.523b 11.40 £2.72 91.30 +£2.39 64.80 +3.10
T4 (9%) 37°C 59.24 + 4 85 16.64 +3.06 79.0 £6.17 74.20 £5.98
p-values

Treatment 0.840 0.623 0.414 0.429
Thawing Temperature 0.047 0.571 0.573 0.316
Treatment x thawing temp. 0.628 0.753 0.821 0.781

[® Y] Means in the same column with different superscript letters are significantly different at 5%. [TM] total motility; [PM] progressive motility; [Temp] temperature.

The results showed that, at 5 °C thawing temperature, the
percent total motility generally increased with increasing
glycerol concentration with T4 (9%) numerically higher
than the other treatments. The percent progressive motility
decreased with increasing levels of glycerol concentration.
The T1 (3%) numerically had a higher (17.36 £+ 4.25%)
value than the other three treatments, with T3 (7%) being
the least (13.14 + 2.85%). The percent morphology and
percent viability showed a trend of increased average
values with increasing glycerol concentration up to 7%

with no further observable changes at 9%. However, at
37 °C thawing temperature, percent total motility showed
a decreasing increasing trend with increasing glycerol
concentration. The T1 (3%) gave the highest average value
with the least coming from T2 (5%). Moreover, percent
progressive motility and percent viability generally
showed a trend of increased values with increasing
glycerol concentration except for T3 (7%), whereas
percent morphology was highest in T3 (7%), with T4
(9%) being the lowest.
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Thawing temperature did not significantly (p > 0.05)
influence the percent progressive motility, percent
morphology, and percent viability. However, a significant
(p = 0.047) effect of thawing temperature was observed
on sperm total motility (Table 4). At 5 °C thawing
temperature, T4 (9%) was statistically (p < 0.05) higher
compared to the other treatments, which were statistically
similar. Thawing at 37 °C, T1(3%), T3 (7%), and T4 (9%)
were statistically similar, whereas T2 (5%) was statistically
lower at a 5% confidence level. Comparatively, thawing at
a low temperature (5 °C) gave numerically higher values
than thawing at a higher temperature (37 °C) (Table 4).

The results from this current study are similar to those of
Gill et al. (1996), who reported insignificant differences
in sperm motility between two glycerol concentrations in
post-thaw semen of roosters, though higher concentration
corresponded with higher sperm motility. In contrast,
Rakha et al. (2016) reported significantly higher sperm
variables with increasing glycerol concentrations in
cryopreserved semen in red jungle fowl.

In other species, similar observations have been
made where increasing glycerol concentration did not
significantly affect sperm quality parameters. In collared
peccaries, Silva ef al. (2012) reported similar results with
regard to sperm quality characteristics. Sontakke et al.
(2004) also recorded increasing motility with increasing
levels of glycerol in blue rock pigeon post-thaw semen.
In goats, Sharma et al. (2020) reported that glycerol
concentration had no effect on progressive motility and
hypoosmotic swelling test (HOST) response. In contrast,
Sikarwar et al. (2015) and Roushdy et al. (2014) reported
glycerol concentration beyond 7% had no apparent
benefits in post-thaw motility and viability of sperm
cells in goats and roosters, respectively, whereas Buhr et
al. (2001) also reported concentration up to 4% in goat
semen with no benefit thereafter for progressive motility.
However, sperm motility index and motility in post-thaw
semen increased with increasing glycerol concentrations,
which differs significantly in human semen (Hammitt
et al. 1988). Significant results with increasing glycerol
concentration have also been reported in cryopreserved
semen of cats by Villaverde ef al. (2013).

Salifu et al.: Cryopreservation of Banaba
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Also, improved semen quality characteristics with
increasing concentration have been reported in other
cryoprotectants. Junaedi et al. (2017) reported improvement
in motility and viability with increasing DMA concentration
in Kampong broiler chicken semen. According to Junaedi
etal. (2017), 9% DMA gave significantly higher values in
motility and viability compared to 5 and 7%, respectively.
However, Roushdy et al. (2014) reported decreased
post-thawed motility and viability with increasing DMA
concentration in rooster semen.

Effects of the Type of Cryoprotectant on the Frozen-
thawed Semen Characteristics of Banaba Native
Chicken

The effects of the type of cryoprotectant (i.e. DMSO or
glycerol) on the assessed semen quality parameters are
shown in Table 5.

The results indicated that there were statistical (p < 0.05)
differences among cryoprotectants for percent motile sperm,
percent progressive sperm, percent sperm morphology, and
sperm viability. The glycerol as a cryoprotectant showed
significantly higher average values for all the observed
semen quality parameters. The average percent motile
sperm in the glycerol-treated samples was 61.99 + 1.39%
with a corresponding percent progressive sperm of 14.15
+0.92% compared with 40.44 + 1.80% and 6.48 + 1.19%
for percent motile sperm and percent progressive sperm,
respectively in the DMSO-treated samples.

The average morphologically normal sperm value was
86.82 = 1.71% and the average viability was 69.04 +
1.67% in the glycerol-treated semen in contrast with 75.30
+2.21% and 58.33 + 2.16% for morphologically normal
sperm and average viability, respectively in the DMSO-
treated semen. Similar findings were reported by Sikarwar
et al. (2015) and Mapeka et al. (2009), wherein semen
cryopreserved with glycerol showed statistically higher
sperm motility, progressive motility, and viability post-
thaw than DMSO cryoprotectant. Based on their results,
they stated that goat and Kolbroek boar sperm can better
be cryopreserved using glycerol as a cryoprotectant, which
is in line with the findings in this current study.

Table 5. Mean (+ SEM) effects of the DMSO and glycerol on frozen-thawed sperm characteristics of banaba native chicken (n=5).

Parameter
Cryoprotectant
™ (%) PM (%) Morphology (%) Viability (%)
DMSO 40.44 £ 1.80P 6.48 +1.19° 7530 +£2.21° 5833 +2.16°
Glycerol 61.99 +1.392 14.15+0.922 86.82 +1.712 69.04 + 1.672
p-value 0.000 0.000 0.000 0.000

[®b] Means in the same column with different superscript letters are significantly different at 5%. [TM] total motility; [PM] progressive motility.
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Table 6. Mean (= SEM) effects of thawing temperature on frozen-thawed sperm characteristics of Banaba native

chicken (n =5).

Parameter
Thawing temperature
™ (%) PM (%) Morphology (%) Viability (%)
5°C 52.52+£1.58 10.83 £ 1.05 81.96 +1.95 6493+1.9
37°C 49.90 + 1.58 9.79 £1.05 80.16 £ 1.95 62.44 +1.90
p-value 0.240 0.480 0.509 0.352

[TM] total motility; [PM] progressive motility

Donoghue and Wishart (2000) stated that glycerol is less
toxic to sperm cells and most efficient cryoprotectant,
whereas DMSO is a highly toxic and the least efficient
cryoprotectant. The poor performance of the DMSO-
treated semen may be a result of the toxic effect of the
DMSO on the sperm cells. On the other hand, the better
performance of the glycerol-treated spermatozoa may be
because of a synergistic effect of the glycerol and the egg
yolk in the extender (Silva et al. 2012).

Effects of Thawing Temperature on Frozen-thawed
Sperm Characteristics of Banaba Native Chicken
The effect of thawing temperature on the sperm quality
parameters of Banaba native breed chicken is presented
in Table 6. The thawing temperature has no significant
(p > 0.05) effect on the percent motile sperm, percent
progressive sperm, percent normal morphology, and
percent viability. However, thawing semen samples at 5
°C gave numerically higher values for all semen quality
parameters: motility (52.52 + 1.58), progressive motility
(10.83 £ 1.05), morphology (81.96 & 1.95), and viability
(64.93 £ 1.90) as against 49.90 + 1.58,9.79 £ 1.05, 80.16
+1.95, and 62.44 £ 1.90 for motility, progressive motility,
morphology, and viability, respectively for semen samples
thawed at 37 °C of the Banaba native chicken semen.

Miranda et al. (2017) recorded a non-significant effect
of thawing temperatures on sperm total motility and
progressive motility in chickens using DMA and methyl
acetamide as cryoprotectants. However, in the same
study, the thawing temperature at 5 °C significantly
influenced the cryoprotective effect of ethylene glycol and
dimethylformamide, when compared to 37 °C. Similarly,
Mphaphathi ez al. (2012) stated that thawing rooster’s
spermatozoa at 5 °C (45.5%) resulted in a significantly
higher motility rate compared to thawing at 25 “C (17.6%)
and 41 °C (0.7%) but observed no significant effect on
sperm viability. This means that thawing rooster’s semen at
higher temperatures had a harmful effect on the sperm cells.

In contrast, the findings in this current report are in
direct conflict with those of laffaldano et al. (2016) that
thawing temperatures of 50 °C/ 10 s for sperm motility
was significantly higher than 4 °C/ 5 min for turkey

spermatozoa. Han et al. (2005) reported a significantly
higher post-thaw sperm motility rate (62%) of duck
spermatozoa thawed at 40 “C compared to 29% thawed at
20 °C. Thawing temperature seems to affect spermatozoa
quality parameters in a species-specific manner (Cardoso
et al. 2020).

CONCLUSION

The results of this study suggest that the 40% inclusion
rate of the SE in the extender is suitable for the
cryopreservation of Banaba native chicken semen. The
type of cryoprotectant used in cryopreservation of the
semen had a significant effect on all the semen quality
parameters. Semen cryopreserved with glycerol had
significantly higher values compared to DMSO in all
semen quality variables. It can, therefore, be concluded
that SE with glycerol as a cryoprotectant is able to protect
the sperm cells of roosters during cryopreservation.
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