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ABSTRACT

The objective of this research was to
examine the effectivity of sugar palm juice as
an alternative extender to cryopreserve buffalo.
Moreover, we expected to obtain the best
composition of sugar palm juice that can be used
widely as an altermive extender for buffalo semen
cryopreservation. Semen was collected from swamp
buffalo bull ng artificial vagina. Fresh, diluted,
equilibrated, and frozen-thawed was ewlaled for
general parameters, i.e spermatozoa progressive
motility (M), viability (V) and membrane integrity
(MI). Fresh semen that had good quality was diluted
up to 1.10%sperm/ml in four different compositions
of extenders, i.e lactose extender containing 20%
egg yolk as control (C), 74% sugar palm juice +
20% egg yolk + 6% glycerol (SPG6), 73% sugar
palm juice + 20% egg yolk + 7% glycerol (SPG7),
and 72% sugar palm juice + 20% egg yolk + 8%
glycerol (SPGS), respectively. Diluted-semen was
equilibrated at 5°C for 4 h. It followed by frozen
and stored in liquid nitrogen (-196°C). The results
showed that the percentages of M, V, and MI of
frozen-thawed spermatozoa in control (C) were
45.83, WT, and 57.83%), respectively. These
results were significantly (P<0.05) higher than

those parameters in SPG7 (30.83, 38.83, and
48.83%), SPG6 (18.33, 38.83, and 40.33%), and
SPGS8 (18.33, 39.17, and 39.33%). In conclusion,
sugar palm juice might not be as ideal as control
group in maintaining frozen-thawed swamp
buffalo semen quality. But this inform us that in
a very remote area where chemical or commercial
extenders are not easy to find, sugar palm juice
can be an alternative due to the fact that it did not
affect the pregnancy rate of Al program. Moreover,
the cryoprotectant (glycerol) concentration play
important role in order to maintain the spermatozoa

post thawed quality.
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INTRODUCTION

Artificial insemination (Al) is most
common reproductive technologies that is very
useful to increase farm animals population. It
is also useful for genetic improvement from the
male side (Harshan et al., 2006). Al technology

is an integrated process of semen processing
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(preservation or cryopreservation) and the artificial
insemination itself. In most effective end eficient
way, Al has been done using frozen-thawed
semen. In the cryopreservation process, ice crystal
formation can be harmful for sperm viability. Ice
crystal formation occurs during the frozen stage,
where the spermatozoa cells exposes to very low
temperaﬂre (-196°C) of liquid nitrogen.
Intracellular ice crystallization during
cryopreservation is the main cause of damage to
the cells. Due to ice crystal formation, normally
about 50% of spermatozoa are damaged during
(Watsnn 2000).

extender composition and suitable cryoprotectants

cryopreservation Therefore,

are important factors for successful semen
cryopreservation (Hammerstedt et al., 199@:111'1'3{
et al., 1994). The cryoprotectant agent is essential
for the viability of spermatozoa after thawing, as
these agents minimize intracellular ice formation
and restrict the solution effect (Medeiros et al.,
2002). Addition of intracellular cryoprotectant
compounds, cause increased extender osmotic
pressure, and potentially damage spermatozoa cells.
Water will leaves of the cell so that spermatozoa
shrink, then swell when cryvoprotectant and water
reenter the cell to maintain chemical equilibrium.
At the time d cryoprotectant removal, the cell
initially will swell due to the influx of water and
then slowly reun to the isoosmotic state when
cryoprotectant and water leave the cell. Repeated
changes in osmotic pressure can result in significant
loss of spermatozoa functional integrity, such as
motility, or even cell death without loss of plasma
membrane integrity (Gao ef al., 1997).

Since the discovery of glycerol (Polge
et al., 1949), it has been used extensively for the
cryopreservation of many types of cells, including
mammalian spermatozoa (McGonagle et al.,

2002). However, glycerol has osmotic and toxic
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effects on the plasma membrane and metabolism
of cryopreserved cells (Hammerstedt et al.,
1990). It is responsible for the disorganization of

spermatozoa plasma membrane (Hammerstedt

mi Graham, 1992; Buhr et al., 2001) and reducing

motility and fertilizing ability (Jeyendrarm al.,
1985). Higher concentrations of glycerol lead to
cell death (Wiindrich et al., 2000).

MATERIALS AND METHODS

Preparation of extenders

Tm basic ingredients of lactose extender
was 9.3%WNM053 (Merck, Darmstadt, Germany)
and 1.24% w/v fructose (Merck, Darmstadt,
Germany) in bidestilled water. Meanwhile, 100
ml pure sugar palm juice was heated up to 100°C
and then filtered using a filter paper. Later, those
basic ingredients were mixed with egg yolk and
glycerol, am is explained in following table (1).
Moreover, 1,000 pg/ml Penicillin and 1,000 TU/ml
streptomycin sulphate were added into each group

of extenders in order to avoid the contaminations.

Semen collection and processing

Semen from a single buffalo bull was
collected at the Artificial Insemination Center of
South Kalimantan and processed at the Laboratory
of Reproduction and Breeding, Department of
Animal Science, University of Lambung Mangkurat
(ULM), Banjarbaru, South Kalimantan.

Semen was collected weekly during six
weeks in a row. After collection, fresh semen was
evaluated immediately for following parameters,
including volume, degree ﬁ acidity  (pH),
spermatozoa concentration, mass movement,
progressive motility, viability, abnormality, and

membrane integrity. Spermatozoa concentration




(1 g counted using Neubauer chamber. While,
progressive motility, viability, abnormality and
membrane integrity were observed using 40x
objective magnifications microscope.

The qualified fresh semen in this research
had =2+ mass movement, >=70% progressive
motility, =5 x 10* spermatozoa/ml concentration,
<10% abnormality. In each replication, the qualified
fresh semen was divided in equal volume into four
tubes. They have already contained four different
extenders in each tube. Final concentration in each
tube was | x 10¥ spermatozoa/ml. Latn, diluted
semen from each tube was packaged into 0.25 ml
plastic straw (IMV France), and equilibrated at 5°C
for 4 h.

Freez'& process was started by placing
the straws 10 em above surface of liquid nitrogen
vapours in styrofoam for 15 minutes, and then
(-196°C).

Straws were inserted into a goblet and stored in

straws were plunged into liquid nit

a liquid nitrogen container. After storage for 4
s, random straw samples from each group
were thawed at 37°C for 30 seconds to evaluate the
sperm quality.
Sperm quality following cryopreservation
process
Three parameters including progressive
motility, viability and membrane integrity were
used to evaluate the spermatozoa quality in each
group ah dilution, equilibration and thawed
process. A drop of semen sample was placed on
object glass and covered by a thin cover glass to
observe the progressive motility. The progressive
motility was evaluated randomly in ten different
locations under 40x objective magnifications
microscope (Rasul et al., 2001).
Spermatozoa viability was evaluated using

eosin nigrosin staining (Felipe-Perez et al., 2008).
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The percentage viability was the number of live

cells divided by the total number of the cells in
several sites of observation. The dead cells would
reserve the staining and the spermatozoa head
would become red/dark, while it would not happen
in the live cells. At least 200 cells were counted
from the different 10 sites of observation under 40x
objective magnifications light microscope.
Spermatozoa membrane integrity was
luated using osmotic resistance test (ORT) with
hypo-osmotic swelling (HOS) solution (Revell
and Mw, 1994). About 20 pl of spermatozoa
sample was diluted in 200 pl of HObnlutinn, and
incubated at 37°C for 45 minutes. Hypo-osmotic
swelling solution consists of 0.9 g fructose and
0.49 g natrium citrate in 100 ml bidestilled water.
Intact plasma membrane would be swollen on the
tail site, while damage plasma membrane would
have the linear tail. At least 200 cells were counted
from the different 10 sites of observation under 40x

objective magnifications light microscope.

Statistical analysis

Obtained-data of six repetitions were
analyzed using analysis of variance (ANOVA) by
the linear model using SAS statistical software
(SAS 9.1, 2001). The comparative analysis of
mean value was analyzed using least signi‘?m]t
difference (LSD) test with significant level of 0.05.
The results were presented as the means =+ standard

error mean (SEM) on the table.

RESULTS AND DISCUSSION

Characteristics of fresh semen
In general, the mean fresh buffalo semen
that was used in this research haaa good quality.

The important parameter such as the percentage of
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progressive motility, abnormality, and membrane
5.17%, and 87.67%,
respectively (Table 2). As standard quality said

integrity were 74.17%,

that fresh semen should have the percentage of
progressive motility more than 70% and percentage
of normal spermatozoa more than 80% (Swellum
et al., 2011), and the membrane integrity more than
60% (Revell and Mrode, 1994).

Quality of spermatozoa after semen processing

The results of this researcmhowed that
after dilution and equilibration, there was no
significant difference (P=0.05) among control
and treatments on the percentages of progressive
motility. Meanwle after thawing, the percentage
of progressive motility of buffalo spermatozoa in
control group (45.83%) was significantly (P<0.05)
higher than SPG6 (18.33%), SPG7 (30.83%), and
SPGS (18.33%) (Taﬁs 3). Nevertheless among the
treatments group, the percentage of progressive
motility, Viabilitaand membrane integrity after
thawing of SPG7 was significantly (P<0.05) higher
than SPG6 and SPGS.

Our data also showed that the frozen-
thawed spermatozoa of control and SPG7 were
suitable to be used in Al program, with progressive
motility more than 30%. Due to Indonesian national
standard value (SNI), the minimum percentage
of progressive motility for buffalo frozen-thawed
semen should be more than 30% (SNI 4869.2-
2008).

Equal tothat, the percentage of spermatozoa
viability after dilution and equilibration was
also similar (P>0.05) among the groups. W&
after thawing, the percentage of wviability was
significantly (P<0.05) higher in control (59.37%)
group (Table 4). As the previous parameter, the
percentage of viability in SPG7 (47.67%) was
higher (P<0.05) than in SPG6 (38.83%) and SPG8

374

(39.17%) groups.

In wition, there was no significant
different on the percentage of membrane integrity
after dilution and equilibration amqee the groups.
Similar to other two parameters, the percentage
of membrane integrity was higher (P<0.05) in
control (57.83%) than other groups (Table 5). The
percentage of membrane integrity is an important
variable that strongly related to the motility
and fertility of the spermatozoa. Furthermore,
the percentage of membrane intergrity in SPG7
(48.83%) was higher than SPG6 (40.33%) and
SPGS (39.33%) groups.

Swellum et al ﬁlll) reported that
percentage of progressive motility, viability, and
membrane integrity of buffalo frozen-thawed
spermatozoa in Tris extender containing 7%
glycerol were 50.25%, 61.75%, and 68.50%,
respectively. El-Sisy et al. (2016) reported that
the best spermatozoa motility, viability, normal
morphology, cell membrane and DNA integrities
of buffalo frozen-thawed spermatozoa occured
in Tris extender containing 7.3% glycerol. Abbas
and Andrabi (2002) studied the effects of different
concentrations of glycertml%, 3%, 4%, 5%, 6%,
7%, 8%, 10% or 12%) on post-thawed spermatozoa
quality of Nili-Ravi buffalo bull. They reported that
the spermatozoa frozen in 7% were significantly
better to those in other concentrations of glycerol
as judged by post-thawed motility, survivability,
and plasma membrane integrity. While Barati et
al. (2009) used 7% glycerol in cryopreservation
of buffalo epidydimal spermatozoa. Paralel to
those previous results, SPG7 extender in our
study that also contains 7% of glycerol showed
a better results in three parameters compare
to SPG6 and SPGS8. Therefore, we assume that
the glycerol concentration in the extender is the

important key of high success rate of buffalo
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Table 1. Extender compositions.

Extender group | Basic lactose (%) | Sugar palm juice (%) | Eggyolk (%) | Glycerol (%)
Control 73 - 20 7
SPG 6 - 74 20 6
SPG7 - 73 20 7
SPG 8 - 72 20 8

Table 2. The mean characterics of fresh swamp buffalo semen.

Variable Mean£SD
Volume (ml) 1.83+0.41
Degree of acidity (pH) 6.90+0.09
Mass movement (1-3) 2.00+0.00
Spermatozoa concentration (million/ml) 1.295+143.07
Progressive motility (%) 74.17+£2.04
Live spermatozoa (%) 88.33+1.50
Abnormality (%) 5.17+0.75
Membrane integrity (%) 87.67+0.82

Table 3. Mean percentage of progressive motility after diluting, equilibrating, and thawing.

Stage of semen processing
Treatment
After diluting After equilibrating After thawing
Lactose 74.17+£2.04 68.33+2.58 45.83+4.91*
SPG6 74.17+£2.04 65.83+3.76 18.33+£2.58¢
SPG7 74.17+£2.04 68.33+£2.58 30.83+2.04°
SPGS 74.17+£2.04 65.83+3.76 18.33£2.58¢

*b<guperscript in the same column showed that significantly different (P<0.05).
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Table 4. Mean percentage of live spermatozoa after diluting, equilibrating, and thawing.

Stage of semen processing
Treatment
After diluting After equilibrating After thawing
Lactose 88.33+1.50 82.50+1.05 59.37+3.97*
SPG6 88.33+1.50 80.67+1.63 38.83+2.56°
SPG7 88.33£1.50 80.83£1.83 47.67+£3.39"
SPG8 88.33+1.50 80.33+1.86 3017117

sbeguperseript in the same column showed that significantly different (P<0.05).

Tabel 5. Mean percentage of membrane integrity after diluting, equilibrating, and thawing.

Stage of semen processing
Treatment - 5 .
After diluting After equilibrating After thawing
Lactose 87.67+0.82 82.67+1.21 57.83£2.17*
SPGo 87.67+0.82 §0.50+1.38 40.3345.28¢
SPG7 87.67+0.82 81.00£1.26 48.8342.32"
SPGS 87.67+0.82 §1.67+1.94 39.33+2.06°

*h¢ guperseript in the same column showed that significantly different (P<0.03).
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semen cryopreservation. We can see that about
7% of glycerol in the basic extender is the best
concentration that can maintairnsperm quality
during cryopreservation process. Spermatozoa are
very sensitive to alterations in the osmolality of the
surrounding solution. If the osmolality difference
becomes intolerable, spermatozoa e their
motility, and it is an irreversible effect (Willoughby
et al., 1996; Gilmore et al., 1998).

In conclusion, sugar palm juice might
not as ideal as control group in maintaining
frozen-thawed swamp buffalo semen quality. But
this inform us that in a very remote area where
chemical or commercial extenders are not easy
to find, sugar palm juice can be an alternative
due to the fact that it did not affect the pregnancy
rate of Al program. Moreover, the cryoprotectant
(glycerol) concentration play important role in
order to maintain the post thawed quality. Further
study to evaluate the consisting materials in sugar
palm juice is needed in order to obtain stable

results in future.

ACKNOWLEDGEMENT

This study was funded by Indonesian
Ministry of Research, Technology, and Higher
Education of The Republic of Indonesia No.
244/UNRK.2/PL/2016. The authors wish to
acknowledge the head and staff of Artificial
Insemination Center of South Borneo for

supporting this study and collecting semen.

REFERENCES

Abbas, A. and S.M.H. Andrabi. 2002. Effect of

different glycerol concentrations on motility

BufTalo Bulletin (July-September 2020) Vol.39 No.3

before and after freezing, recovery rate,
longevity and plasma membrane integrity
of Nili-Ravi buffalo bull spermatozoa. Pak.
Vet. J., 22: 1-4. Available on: http:/www.
pvj.com.pk/pdf-files/22 1/1-4.pdf

Barati, F., M. Khaksary and Gh. Mohammadi.
2009, Cryopreservation of in situ cool
stored buffalo (Bubalus bubalis) epididymal
sperm. fran. J. Vet Res., 10(29): 339-345.
DOI: 10.22099/1JVR.2009.1718

Buhr, M.M., P. Fiser, J.L. Bailey and E.F. Curtis.
2001. Cryopreservation in  different
concentrations of glycerol alters boar
sperm and their membranes. J. Androl., 22:
061-969. DOIL: 10.1002/j.1939-4640.2001.
th03436.x

Curry, M.R,, J.D. Millar and P.F. Watson. 1994,
Calculated optimal coolin rates for ram
and human sperm cryopreservation fail to
conform with empirical observations. Biol.
Reprod., 51(5): 1014-1021. DOL: 10.1095/
biolreprod51.5.1014

El-Sisy, G.A., M.I. Shahba and R.I. El-Sheshtawy.
2016. Freezability of buffalo semen with
TRIS extender enriched with disaccharides
(trehalose or sucrose) and different glycerol
concentrations. Asian Pacific Journal of
Reproduction, 5(5): 416-418. DOI: 10.1016/).
apjr.2016.07.007

Felipe-Perez, Y.E., M.L. Juarez-Mosqueda, E.O.
Hernandez-Gonzalez and J.J. Valencia.
2008. Viability of fresh and frozen bull
sperm compared by two staining techniques.
Acta Veterinaria Brasilica, 2(4). 123-130.
DOI: 10.21708/AVB.2008.2.4.895

Gao, DY., P Mazur and J.K. Critser. 1997
Fundamental cryobiology of mammalian
spermatozoa. [n Karow, A.M. and JK.
Critser. (ed.), p. 2063-328. Reproductive

377




Buffalo Bulletin (July-September 2020) Vol.39 No.3

Tissue Banking: Scientific Principles, San
Diego: Academic Press, USA.

Gilmore, J.A., J. Liu, AT. Peter and J.K. Critser.
1998. Determination of plasma membrane
characteristics of boar spermatozoa and
their relevance to cryopreservation. Biol.
Reprod., 58(1): 28-56. DOI: 10.1095/
biolreprod58.1.28

Hammerstedt, R.H., J.K. Graham and J.P. Nolan.
1990. Cryopreservation of mammalian
sperm: What we ask them to survive.
J Androl., 11(1). 73-88. Available on:
https://fonlinelibrary.wiley.com/doi/
pdf/10.1002/1.1939-4640.1990.tb01583.x

R.H. and JK. Graham. 1992,

Cryopreservation of poultry sperm: The

Hammerstedt,

enigma of glycerol. Cryobiology, 29: 26-38.
DOI: 10.1016/0011-2240(92)90004-L
Harshan, H.M., L.P. Singh, A. Arangasamy,
M.R. Ansari and S. Kumar. 2006. Effect
of buffalo seminal plasma heparin binding
protein (HBP) on freezability and in vitro
fertility of buffalo cauda spermatozoa.
Anim. Reprod. Sci., 93(1-2): 124-133. DOL
10.1016/).anireprosci.2005.07.010
Jeyendran, R.S., H.H. van der Ven, M. Perez-Pelaez
and L.J. Zaneveld. 1985. Nonbeneficial
effects of glycerol on the oocyte penetrating
capacity of cryopreserved and incubated
human spermatozoa. Cryebiology, 22(5):.
434-437. DOI: 10.1016/0011-2240(85)90154-
3
McGonagle, L.S., M. Goldstein, J. Feldschuh
and R.H. Foote. 2002. The influence of
cryoprotective media and processing
procedures on motility and migration of
frozen-thawed human sperm. Asian J
Androl., 4(2): 137-141.

Medeiros, C.M., F. Forell, A.T. Oliveira and J.L.

378

Rodrigues. 2002, Current status of sperm
cryopreservation: Why isn't it better?.
Theriogenology, 57(1): 327344, DOI:
10.1016/s0093-691x(01)00674-4

Polge, C., A.U.Smithand A.S. Parkes. 1949. Revival
of spermatozoa after vitrification and
dehydration at low temperatures. Nature,
164(4172): 666-666. DOI: 10.1038/164666a0

Rasul, Z., N. Ahmad and M. Anzar. 2001. Changes
in motion characteristics, plasma membrane
integrity and acrosome morphology during
cryopreservation of buffalo spermatozoa.
J. Androl., 22(2): 278-283. DOI: 10.1002/
J.1939-4640.2001.tb02181.x

Revell, S.G. and R.A. Mrode. 1994. An osmotic
resistance test for bovine semen. Anim.
Reprod.  Sci, 36(1-2); 77-86. DOI:
10.1016/0378-4320(94)90055-8

SAS, Institute. SAS State Software. 2001. Changes
and Enhancement Through Release 9.1,
SAS Institute, Inc Cary, North Carolina,
USA.

Swellum, A.A., H.A. Mansour, A.A. Elsayed and
H.A. Amer. 2011. Comparing ethylene
glycol with glycerol for cryopreservation of
buffalo bull semen in egg-yolk containing
extenders. Theriogenology, 76(5): 833-842.
DOI: 10.1016/j.theriogenology.2011.04.015

Watson, PF. 2000. The causes of reduced fertility
with cryopreserved semen. Anim. Reprod.
Sei., 2(60-61): 481-492. DOIL: 10.1016/s0378-
4320(00)00099-3

Willoughby, C.E., P. Mazur, AT. Peter and J.K.
Critser. 1996. Osmotic tolerance limits and
properties of murine spermatozoa. Biol.
Reprod., 55(3): 715-727. DOI: 10.1095/
biolreprods5.3.715

Wiindrich, K., U. Paasch, M. Leichtand H.J. Glander.

2006. Activation of caspases in human




spermatozoa during cryopreservation - An
immunoblot study. Cell Tissue Bank., 7(2):

81-90. DOI: 10.1007/510561-005-0276-7

Buffalo Bulletin (July-September 2020) Vol.39 No.3

379




FROZEN-THAWED QUALITY OF SWAMP BUFFALO
SPERMATOZOA CRYOPRESERVED WITH SUGAR PALM
JUICE EXTENDER

ORIGINALITY REPORT

1 8% % 1 8% %

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Roghieh Sakooei-Vayghan, Seyed Hadi 1 o
Peighambardoust, Javad Hesari, Maral °
Soltanzadeh, Donatella Peressini. "Properties
of Dried Apricots Pretreated by Ultrasound-

Assisted Osmotic Dehydration and Application
of Active Coatings", Food Technology and
Biotechnology, 2020

Publication

R.S. JEYENDRAN. "Effect of Glycerol and 1 o
Cryopreservation on Oocyte Penetration by °
Human Spermatozoa™*", Andrologia,

04/24/2009

Publication

Erik J. Woods, Sreedhar Thirumala, Sandhya 1 o
S. Badhe-Buchanan, Dominic Clarke, Aby J. °
Mathew. "Off the shelf cellular therapeutics:

Factors to consider during cryopreservation
and storage of human cells for clinical use”,
Cytotherapy, 2016

Publication

Umut Tasdemir, Serhat Buyukleblebici,



Purhan Barbaros Tuncer, Erdem Coskun et al.
"Effects of various cryoprotectants on bull
sperm quality, DNA integrity and oxidative
stress parameters”, Cryobiology, 2013

Publication

1o

M Gunawan, S Setiorini, H N Fitri, E M Kaiin. "
The effect of siam orange juice Lour.) in
extender on Garut Ram L.) spermatozoa
quality post-cryopreservation ", Journal of
Physics: Conference Series, 2020

Publication

1o

E Nakatsukasa. "Generation of live rat
offspring by intrauterine insemination with
epididymal spermatozoa cryopreserved at -
196 degrees C", Reproduction, 09/01/2001

Publication

1o

Doriji, P, V Pattarajinda, and T Vongprolub.
"Cryopreservation of Semen of Mithun and Siri
Bulls", Bangladesh Journal of Veterinary
Medicine, 2014.

Publication

1o

Hossein Salmani, Mohammad Mahdi Nabi,
Hossein Vaseghi-Dodaran, Mohammad
Bozlur Rahman et al. "Effect of glutathione in
soybean lecithin-based semen extender on
goat semen quality after freeze-thawing",
Small Ruminant Research, 2013

Publication

1o

Ana J. Soler, Andrés J. Garcia, Maria R.



Fernandez-Santos, Milagros C. Esteso, José
J. Garde. "Effects of Thawing Procedure on 1 Yo
Postthawed In Vitro Viability and In Vivo

Fertility of Red Deer Epididymal Spermatozoa
Cryopreserved at —196°C", Journal of

Andrology, 2003

Publication

KASHIWAZAKI, Naomi, Yasushi OKUDA, 1 o
Yasunari SEITA, Shin HISAMATSU, Shigenori °
SONOKI, Masao SHINO, Toshio MASAOKA,

and Tomo INOMATA. "Comparison of

Glycerol, Lactamide, Acetamide and

Dimethylsulfoxide as Cryoprotectants of

Japanese White Rabbit Spermatozoa",

Journal of Reproduction and Development,

2006.

Publication

Larbi Allai, Xavier Druart, Jesus Contell, 1 o
Noureddine Louanijli et al. "Effect of argan oil °
on liquid storage of ram semen in Tris or skim

milk based extenders", Animal Reproduction

Science, 2015

Publication

Buranaamnuay, K.. "Influence of 1 o
cryoprotectants glycerol and amides, °
combined with antioxidants on quality of

frozen-thawed boar sperm", Animal

Reproduction Science, 201108

Publication




13

YULNAWATT, MUHAMMAD GUNAWAN,
HERA MAHESHWARI, MUHAMMAD RIZAL,
HERDIS, ARIEF BOEDIONO. "Quality of
Epididymal and Ejaculated Sperms of Spotted
Buffalo in Dextrose Supplemented Extender”,
HAYATI Journal of Biosciences, 2010

Publication

<1%

CHANAPIWAT, Panida, Kampon KAEOKET,
and Padet TUMMARUK. "Cryopreservation of
Boar Semen by Egg Yolk-Based Extenders
Containing Lactose or Fructose is Better Than

Sorbitol", Journal of Veterinary Medical
Science, 2012.

Publication

<1%

Shiva Shankar Reddy, N.. "Effects of adding
taurine and trehalose to a tris-based egg yolk
extender on buffalo (Bubalus bubalis) sperm
quality following cryopreservation”, Animal
Reproduction Science, 201006

Publication

<1%

Marie lde Ngaha Njila, Dieudonné Massoma
Lembe, Brice Landry Koloko, Goh Yong Meng
et al. " Sperm parameters quality and
reproductive effects of methanolic extract of

leaves on senescent male rats ", Andrologia,
2019

Publication

<1%

17

Harshan, H.M.. "Effect of buffalo seminal
plasma heparin binding protein (HBP) on

<1%



freezability and in vitro fertility of buffalo cauda
spermatozoa”, Animal Reproduction Science,
200606

Publication

M Gunawan, E M Kaiin, G S Mudita, RR A <1 o
Chaidir. "Soybean Phospholipids-Based °
Extender as an Alternative for Bull Sperm
Cryopreservation”, |IOP Conference Series:

Earth and Environmental Science, 2020
Publication

Tom®s, C., E. Blanch, A. Fazeli, and E. <1 y
Moc® . "Effect of a pre-freezing treatment with °
cholesterol-loaded cyclodextrins on boar
sperm longevity, capacitation dynamics, ability
to adhere to porcine oviductal epithelial cells
in vitro and DNA fragmentation dynamics",
Reproduction Fertility and Development, 2012.

Publication

Joseph Saragusty. "Do physical forces <1 o
contribute to cryodamage?", Biotechnology °
and Bioengineering, 2009
Publication

Nabil Mansour. "Effect of extender <1 o,

composition and freezing rate on post-thaw
motility and fertility of Arctic char, Salvelinus
alpinus (L.), spermatozoa", Aquaculture
Research, 6/2006

Publication

N. Srivastava, S.K. Srivastava, S.K. Ghosh,



L.P. Singh, J.K. Prasad, Amit Kumar, P.
Perumal, A. Jerome, A. Thamizharasan.
"Sequestration of PDC-109 protein improves
freezability of crossbred bull spermatozoa”,
Animal Reproduction Science, 2012

Publication

<1%

B.M Eriksson, H Rodriguez-Martinez. "Effect
of freezing and thawing rates on the post-thaw
viability of boar spermatozoa frozen in
FlatPacks and Maxi-straws", Animal
Reproduction Science, 2000

Publication

<1%

B. Khalili, M. Jafaroghli, A. Farshad, M.
Paresh-Khiavi. "The Effects of Different
Concentrations of Glycine and Cysteine on
the Freezability of Moghani Ram
Spermatozoa”, Asian-Australasian Journal of
Animal Sciences, 2010

Publication

<1%

Mahdi Zhandi, Mohsen Sharafi. "Negative
effect of combined cysteine and glutathione in
soy lecithin-based extender on post-thawed

ram spermatozoa”, Cell and Tissue Banking,
2014

Publication

<1%

Sieme, H.. "Cryobiological determinants of
frozen semen quality, with special reference to
stallion”, Animal Reproduction Science,
200809

Publication

<1%



S. Movassaghi, G. Saki, F. Javadnia, M. <1 o
Panahi, M. Mahmoudi, F. Rhim. "Effects of °
Methyl-Beta-Cyclodextrin and Cholesterol on
Cryosurvival of Spermatozoa from C57BL/6
Mouse", Pakistan Journal of Biological
Sciences, 2009
Publication

M. Garcia-Herreros. .Morphometrlc changes <1 o
in boar spermatozoa induced by
cryopreservation”, International Journal of
Andrology, 7/25/2007
Publication

R Kumar. "Effect of Incorporation of Additives <1 o
in Tris-Based Egg Yolk Extender on Buffalo °
(Bubalus bubalis) Sperm Tyrosine
Phosphorylation During Cryopreservation :

Buffalo Sperm Cryopreservation and Tyrosine
Phosphorylation”, Reproduction in Domestic
Animals, 06/2012

Publication

Apstracts , Reproduction in Domestic <1 o
Animals, 2014.

Publication
31 Dawar Hameed Mughal, Ahmad ljaz, <1 o

Muhammad Shahbaz Yousaf, Fazal Wadood,
Umer Farooq, Syed Aamer Mahmood, Amjad
Riaz. " Effect of osmotic pressure on
spermatozoa characteristics of cryopreserved
buffalo bull ( ) semen ", Journal of Applied



Animal Research, 2017

Publication

Santiago-Moreno, J., C. Castano, A.
Toledano-Diaz, M. A. Coloma, A. Lopez-
Sebastian, M. T. Prieto, and J. L. Campo.
"Semen cryopreservation for the creation of a
Spanish poultry breeds cryobank:
Optimization of freezing rate and equilibration
time", Poultry Science, 2011.

Publication

<1%

Haugan, T.. "Effects of sperm concentration at <1 o

semen collection and storage period of frozen
semen on dairy cow conception”, Animal
Reproduction Science, 200701

Publication

Villaverde, Ana lzabel S. Balbin, Eduardo G.
Fioratti, Marcimara Penitenti, Maura R.V.
lkoma, Miriam H. Tsunemi, Frederico O.
Papa, and Maria D. Lopes. "Cryoprotective
effect of different glycerol concentrations on
domestic cat spermatozoa"”, Theriogenology,
2013.

Publication

<1%

Exclude quotes Off Exclude matches < 2 words

Exclude bibliography ~ On



	FROZEN-THAWED QUALITY OF SWAMP BUFFALO SPERMATOZOA CRYOPRESERVED WITH SUGAR PALM JUICE EXTENDER
	by Muhammad Riyadhi

	FROZEN-THAWED QUALITY OF SWAMP BUFFALO SPERMATOZOA CRYOPRESERVED WITH SUGAR PALM JUICE EXTENDER
	ORIGINALITY REPORT
	PRIMARY SOURCES


