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Effect of Goat Milk Supplementation in Semen Extender on the Motility of Post-Thaw
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Abstract

This study aimed to determine the effect of different milk supplementation in semen extenders on the
post-thaw motility of goat spermatozoa. Semen samples were collected from three Boer crossbred bucks. For
semen collection, goat semen was collected once a week for six consecutive weeks, and each ejaculate was
divided into three equal parts. Each part was diluted with one of three different Tris (hydroxymethyl)
aminomethane-based extenders: Tris + egg yolk, Tris + goat milk, or Tris + cow milk. The diluted semen was
cooled at 4 °C for 4 hours, then exposed to liquid nitrogen vapor at —121 °C for 13 minutes, after that it was
plunged into liquid nitrogen at —196 °C for storage. After 24 hours of cryopreservation, frozen goat semen
samples were then randomly selected from each male in each treatment group, with six samples per week, for
a total of six collections. The post-thaw sperm quality was evaluated by using Computer Assisted Sperm Analysis
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(CASA) system to measure sperm motility parameters. The results revealed that the Tris + goat milk extender
had the highest total motility (p < 0.01) compared with Tris + egg yolk and Tris + cow milk. The progressive
motility of spermatozoa in the Tris + goat milk group was higher (p < 0.05) than the other treatments. No
significant differences (p > 0.05) were found in other motility parameters (path velocity; VAP), (straight-line
velocity; VSL), (straightness; STR), (curvilinear velocity; VCL), (linearity; LIN) and (beat cross frequency; BCF).
However, the amplitude of lateral head displacement (lateral head displacement; ALH) was higher (p < 0.05) in
the Tris + egg yolk extender than those containing cow or goat milk. In conclusion, the Tris + goat milk extender
was more effective than other extenders in preserving the post-thaw total motility of goat spermatozoa.
Therefore, goat milk is an alternative extender for efficiency of goat semen.

Keywords: milk, extender, frozen goat semen, sperm quality
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Table 1 The semen extender formula consists of the following components.

item Amount / Concentration
Treatment 1 (T1) Treatment 2 (T2)  Treatment 3 (T3)

Tris (hydroxymethyl aminomethane) 363 363 g 363
Citric acid 1.99 @ 1.99 a 199 @
Fructose 0.5 g. 0.5 g. 0.5 g.
Glycerol 7%  (vVv) 7% (v/Vv) 7%  (WV)
Egg yolk 20 % (V/V) - -
cow milk - 20% (v/v) -
goat milk - - 209% (v/v)
Antibiotics (Penicillin + Streptomycin) 1,000 1U/mL. 1,000 1U/mL. 1,000 1U/mL.
Sterile distilled water Up to 100 ml. Up to 100 ml. Up to 100 ml.
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goat semen was collection once a week for six consecutive weeks
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||

[ 0.25 ml. straws, cooled at 4 °C for 4 h ‘

| liquid nitrogen vapor at =121 °C for 13 minutes |

nitrogen at -196 °C

24 h six samples were randomly selected from each treatment group.

Computer Assisted Sperm Analysis (CASA)

Figure 1 Experimental procedure for evaluating the effect of goat milk supplementation in semen extender on

post-thaw goat sperm motility
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qenan (77.52+3.02 %) Wetiguiiugns Tris + egg yolk waz Tris + cow milk lnguwansinsfiuegadied Aty danead
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Table 2 The result of macroscopic and microscopic quality of fresh semen

Parameter Fresh semen quality (Mean+SD)
Macroscopic
Volume (ml) 1.12+0.95
Color Cream
Density (D-4D) Creamy-grainy
Consistency (C-50) Milky
pH 6.73+0.14

Microscopic

Concentration (10%/ml) 18,144 + 1,593.10

Mass movement (%) 95.5+0.18

Motility (%) 86.27+0.34
Osmolarity (mOsmol/kg)

Tris-egg Yolk 1671

Tris + cow milk 1754

Tris + goat milk 1783

Table 3 Effects of frozen goat semen diluent Tris + cow milk Tris + goat milk extender and Tris + egg yolk
extender formula on sperm motility quality after freezing.

) Treatment
Variable Tris + egg Yolk Tris + cow milk Tris + goat milk P value
Total motility (%) 63.25+3.27° 66.32+3.21° 77.52+3.02° 0.004
Progressive motility (%) 55.75+3.18° 57.12+3.31° 60.63+3.15° 0.009
VAP (Um/sec) 73.21+2.01 73.33+2.05 73.86+2.03 0.054
VSL (Um/sec) 55.70+4.34 55.35+4.02 55.91+4.26 0.201
VCL (m/sec) 120.04+7.42 120.10+7.15 120.08+7.38 0.311
STR (%) 71.50+6.20 72.82+6.14 72.36+6.09 0.099
LIN (%) 47.19+3.01 46.08+3.03 46.48+3.12 0.121
ALH (lm) 7.92+0.11° 7.47+0.24° 7.45+0.22° 0.037
BCF (Hz) 25.32+1.36 25.81+1.06 25.74+1.12 0.202

¢ Means in the same row with different letters are statistically significantly different (p<0.05)
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“unda” vesedilumsidonsiifiliununnnit Tnsegilugnsdsnaniimaindoulmludnvasnaudli@uiam Jai
Trensiedeuiisumningnsituuduesduszneundn

wenaNG (Alm-Kristiansen, 2023) lanuinegdladian ALH Lﬁuﬁﬁuasmﬁﬂ’aa‘hﬁzwé’mmvdlﬁq FenszuIuns
wiudsanunsnvhlininedeulmuesead “guydeiiams” uasiimauniswesdauianniu wudeitunafinulugnsld
uAsIBIN1TNNART Beaonadaafunauatan ALH yosgasfislliunganingnsidunduesdvszney ennananal
yoseganensAUsznounealiafinaglalulsiiluliunsifinadeBeruvmsiunszuiumsududs

Zhang et al. (2024) finsAnwiAefuanududuvedlduaduasiionsinadedmisdines ALH Tngnwud
Fndnildunaunsseiuriily ALH iadu willdiumnansegnafideddglunnnsdl WARANNSNARDITINETIN5IiLTes
ALH ansnsaiinlsdannsuiduiussenindaunsuazioiuesd Jsaenndosiunanisvaassuesgas Tris + egg yolk i
Tvfeqdd ALH g4 Tnefimsindeud “undentrs lilufiemae” wnndn desaliivszansammsiedeuilassiuanas e
iieuugmsitunlauazuunedussdusenoundniitissnulassanadeviuliadosnin

HansAnuiaenAdaIty (Manjunath, 2012) slduanduesiusenevlumsidensinie lesunsinwega
nhsrndludafiasughavaesiia wu Ta wng wazune Taslusiueduluuansaduiulusiulunarauminde (8sp
proteins) Yawannisgapdelusiuanideiuesd wagtestunundemeiiinainnisangamninaznisuruds (Bergeron
et al, 2004) vuziierfulusiundunazlalulusfuednaunuiuiusi (Low-Density Lipoprotein; LDL) §adiunum
ddglunsnanmioueginasiunuamegindinaararsiuds susdansdueyyadassuazansinugadn
(Farah, 1993) flenadaeanauidsmeanuiisereendintusewininfuinu mslduuuwnelunuiseidodling
fnduladesanluilumuneiidadngosde Fnfuuaensnluiumeduiignduldnng Soaiissansnngdlu
nsAsANINYDIRAR TN SBUILN UL S sararanetude

annsfnwilundaiinutigas Tris + goat milk Tshniaindeuiiamnuesiogiuasnisiedoudludreii
193109399031 Tris + cow milk D19AIINANILANA1sluBIEsENoUNITuATivsuunuazusla Tiludiunes
Tnssadandu wazviinalviuviefidudselonided evfuiiedd dsasinsdnwanasluluddianaiiiedudu
aunfig il aonadasiunisinuIves Raji et al. (2022) mst3suiileu whole milk uaz skim milk vasla ludidouny
anetug West African Dwarf wui1 skim milk fnasonmunminge wagldmnzaulunslfifuanionsdmivuneg
Tuvauzdl whole milk Winafnilusnumsindewd wayeuiidinvesedd

uanani asrusznouvesmealrladaluhusuney Suflanulndifesiuibedueadaluveuny Teeli
amnsarsnudangurenderuwaduazlestunsifuvesansnieluwadléfindt (Manjunath, 2012) nsrsandiide
ﬁ’uﬁ”lﬂuﬂalﬂehﬁ’m‘ﬁ"‘daaiﬁﬁaaq%‘wwiamiLﬂﬁauLLﬂaqmaqqquﬁLLazLLiaﬁuaaa‘[uﬁﬂszmwaﬂmv&LL%QLLazazma

Wuds Jeduiudiudnnsiefoufiveseddngaiulugns Tris + goat milk
agslsfnnu luuuunsddudssneudsduadnumnzaunitlunisuntongadalsuananudemessning
nszuIuNIwiLde lnsanglusiunduiasiealnlalaitieasmiuauysaivendouad dwalinismdeuivesedd

wiadulafiusyavsnmganindiafieuiuualauagluung
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