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Milk Extender Usage for Deep Frozen Semen
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Abstract @ Effect of milk extenders had been studied by compared with Egg yolk - tris - glycerol (ETG) which
was the standard semen extender used in deep frozen semen process. Semen from three Holstein Friesian bulls were
extended in four semen extenders which were Egg yolk - tris - glycerol (ETG), Skim milk - glycerol (SMG) ,
Pasteurized whole milk - glycerol (PMG) ,and UHT whole milk - glycerol (UMG). Final extender in all semen
contained 7% glycerol. Extended semen was placed in 0.25 ml. French mini straws and frozened. Post thaw motility
(PTM) had been evaluated twice, immediately post thaw (0 h) and again after 5 h of 37°C incubation . At 0 h ETG
and UMG (36.76 + 1.69% and 35.49 + 1.69 %) were significant superior (P< 0.05) than SMG and PMG (23.54 +
1.69 % and 24.85 + 1.69 %). At 5 h evaluation ETG, SMG, PMG, and UMG were varied (P < 0.05) by which
ETG was greatest (13.62 + 1.38 %) along with UMG (9.26 + 1.38 %) which were superior than SMG and PMG
(5.21 + 1.38% and 2.07 + 1.38 %) (P<0.05). Results indicated that UMG could be used as good as of ETG in deep
frozen semen process.

Cost of semen extender per dose (0.25 ml. straw) of ETG, SMG, PMG and UMG had been evaluated and
were found that they were 0,093, 0,028, 0.030 and 0.034 Baht respectively. In order to use UMG inplace of ETG
the cost of frozen semen per dose could be 0.059 Baht reduced.
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/ Chiang Mai Antificial Insemination Research Center, Livestock Office Region 5, Department of Livestock Development, Thailand.
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fi ETG. M1IUUKY a.mam + NAYDIOA (Skim milk - glycerol,
SMG), UNAAMINID 159 + NBI¥DTOA (Pasteurized whole milk - glycerol, PMG) tiag uua UHT + Ndiyoson
(UHT whole milk - glycerol, UMG) '[au'lﬂ’ﬁs:n’unﬁwm0m§m§'os1«fuqnﬁwué’uﬂu 7% Tunnninud
yimfdonisonadr ussylunasanaiadnuig 025 wa. udnih ) usuds imsasisgdanmsndouna
swaAmdw i Ifazaiw (Post thaw motility, PTM) ananiann nian azmeiud © $2159) uazndaein
W ¥igamgll 37w 1w 5 F3le wud AamuAnAYess) PTM # 0 $2Tus stwin ETG Az UMG
hifived iy (36.76 + 1.69% 11AY 35.49 + 1.69%) UALANTI SMG 1AL PMG (23.54 + 1.69% 11aE 24.85 + 1.69%)
(P<0.05) @Iu PTMA 5 92T13 403 ETG i uand1a9In SMG, PMG 11az UMG (P < 0.05) Tau ETG Afiqe
(13.62 + 1.38%) 0303004 UMG (9.26 + 1.38%) An31 SMG uaz PMG (5.21 + 1.38% uay 207 + 1.38%)
(P<0.05) #R9IMMINARDE MG UMG 1hestinnldnaumu TG 18 lumanamindena Tawufusiuds,

mnmsélmmsmm"unuzhm’uﬁ'wnﬁoemfuﬁo urozIfe (0.25 ¥a.) V831 ETG, SMG, PMG uaz
UMG iifoiaify 0.093, 0,028, 0.030 uaz 0034 um awddy Fafwinezld UMG naunu ETG lums
IEPR A S srannsnaaduunskinldTAnes 0059 ym.
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H101A MU0 UYD (Semen ex-
tender, SE) un'nutnﬂtutﬂuauum'lummam
mvf;mmm 34 SE fivzihmhiilunisnde-
muqmaqv (Spermatozoa) uaww'lnmoqﬂ
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maw3ou SE winoun 11 1481 uudlu
v
dautsznoundnmin Aeudgeoiminsiz
analFansdszneumaniivaiuyiia iwu lums

ummgmﬂ‘lﬁiﬂmmmmnwmmwmums
wiudady s fdeu1¥lumsnamindoln
uyuda 1dun Egg yolk-citrate-glycerrol (ECG),
Egg yolk-tris-glycerol (ETG) 11a2 Whole milk-
glycerol (WMG) (Foolc and Arriola, 1987)
Falu SE mnmmurumuwﬁwm Tauaq
(Egg yolk) WioHAARuAR IEINMI MY 13y
uumante uuan  edlastramiiuiludou
Usznovagiiuaue 1 Waii s iziiansigae

w3on ETG vl Egg yolk 20%, Tris
(hydroxymethyl aminomethane) 2.42 niu
uJas'u‘u'mf, Citric acid monohydrate 1.38 N3y
nlofiFud, D () Fructose 1.00 niunledidus
(a2 Glycerine 7% UAAIMIY SE Fnnuuas
MIDHAASMAIUY 1FU MIIUUAY LazUNNS DY
Aty aansomtonldieg Taofioaminm
aaniomaumsazaiot udninndului
{#0a (Double boiler) 7a 131 udansea
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1991)
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Msn3un Egg yolk -

yhomBouidioy (Control) idusznoy
w84 1911A2 20% UL Tris buffer 80% (N151ATOY
Tris buffer 1% Demineralized water 92
va.andu i dguingil 95 e ud Ry Tris 3.028
n3Y Citric acid 1.703Ma¥D(-)Fructose 1.25 N3
auldararoauity danalfsugumgfiduas
Uszue 35-40"y ud9UAY Glycerine (87%
purity) 8 wa. 0411J) 117 Buffer ﬁ‘lé"‘lﬂﬂauﬁu
dmves luuasmudadund S udnon§iue
Streptomycin 1 UR/UA Ua¥ Penicillin 1000 iv/
ua el 1¥

tris - glycerol, ETG

MaR3Eanae Iz (Skimmilk - glyc-
erol, SMQG) thﬁu 2 Fraction 10 A 112y B

Fraction A : WIMNUUAA (Dry skim milk)
wazamih lusasidan 1 : 9 (wiv) MTUA
uaussylumsuzudinu v 131‘13]91’1111:13'1
IAOAUIU 10 U (Double boiler) M4 1A WIHU
HAINTDADIALNOUDBNAIATTAINNTDALDS |

Fraction B : ﬂsznaué’au Fraction A 84%
(viv) ua¥ Glycerine (87% purity) 16% Iagi@y
Glycering Saguiounsludnvsmionuls
Wty laumﬂﬁi'm: Streptomycin 1 gn/ua
UaE Penicillin 1,000 iu/Na a3lu SMG Mol
drunowi 14



NITVINMEAT 18(8) © 200 - 217 (2540)
mamuuaammoe sy (Pasteurized whole
milk glycerol, PMG)

Wiy 2 Fraction fie A waz B 33ms
wiouwswmderdy sMG ud 1§ unaa
wimoelsd umumauusazaoi

MIAToNUNEA UHT (UHT whole milk
glycerol)

Wuilu 2 Fraction fie A way B 33ms
wisumiuu@eIty SMG uas PMGUAlY
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As9RUNINYR NI UF AT AR v 14
Tavgnindasimuiaden Inaso@? (ital mo-
tility) $11UA0YINAUNA (Abnormal sperm)
uazﬂmt'ﬁuﬁuvmﬁwqﬁ' (Sperm concentra-
tion) 1A8 Colorimeter 1OR1MIUNITAS)
m3dons nmiuminivdeliSossdy SE
uAazyiia dmiunmsitessdis ETG 1y
vnduduaouiden (One step method) 1AY
lﬁumqﬁmfa'lﬁﬁﬂ?mmﬁmqﬁ 120 x 106 @/
va. Tuvuziiendesgu ETG  ilgungil
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UMG tiuvindiu 2 Sunou (Two step method)
({09990 2 Fraction Taoludunounsniiims
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33°y WIAYTasilunTanilaivealSung

v v »
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o P
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o o - ' A =t
5%y 1A F9NIMIIANAIUYDY Fraction B ¥4i
QMY 5 "y wuduaiuas Ty hnlSnasii
Z
furiideiidosa Froulutusn Sasvinld
Z
Usuadiegd luiiwondaninnisiieny
J - - o
Yugamoiiu 120 x 106 d1uda waziiszduves
) [ o, Af

Glycerine 114 7% mfuly ETG iu¥e
o - o - 7 a . '
FUDNWAINT 4 NInwud wasmi 1y
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o J . ov .
%0 (Polyvinyl alcohol) u¥ 1A Tuningu 5 “a
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nIsnYudarinye : vivasaindeduIn
ke o s 4 2 Yy _a
Mudndanaemiuvenivua Idudeaiin
. E § ' -
MIvaeAi N¥o VoA NI MUUAG0IaIUY
Freezing rack \AOIMIAINIEINGY (NI MIUUA
av 20 waoa) 1 Wurlulovealulasinuvan
Tigaungil -120 "y w10 Wi udrTeusigas
o ° J . -«
faufmingeusude131dssduluTasnuman
o @ - s '
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(French mini

MIn3INnINa ; UniudeiHunITg
udauda ua:uﬁuT‘Y'loY'lu'[nnwmaz 24
FrTuaiu v Wazaw (Thaw) Turigu
35'% 30 Jum Tﬂummsduﬁngﬂﬁmm 3
nasannuAaznInudu iU lunaea
udvnadnau iidnuudani ldasemdan
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mndou Tnrswdmanil¥azatn (Post thaw
motility) Tag1¥ndvaganssend Phase contrast
microscope UATAATINAUIALITY ATI9Q 2
Afane vasnmih Iaraoiuiuazndanniiy
Afquugd 37°% (Incubation) 5 ¥2Tus
DunnAuesiaud Motility vosdazninuua
M AAT1EH 1AUTT Analysis of variance 1A
NAABUAINNUUANAII1AUTT Duncan’s new
multiple range test (95 f , 2527)

o o 4t v v x . v x
nmal¥udadauminossiuhoulennhive dmiunaminvouyuds

faumdunuaildsedimiy Se
naazyian 1¥lunsnaasnituingiev
¥ ¥
Wvumouml¥enemianinge (18

Nammﬂaaauaﬁmmf

HIMINABIMSHAMIITBLTUT TR
19 SE aawiiniu 4 xila Taonisasdeguan
vonigondennilazats (Post thaw mo-
tility, PTM) 71 0 92T nazndannifin 137
37°C w5 $1Tue WBuana 3 lumsedi )

Table 1 Effect of semen extender on post thaw motility (mean + SE) at O h and 5 h after

87°C incubated.

Treatment Oh 5h
Egg yolk-tris-glycerol (ETG) 86,76 + 1.69a 1862 + 138a
Skim milk-glycerol (SMG) 2354 + 1680 521 + 1388¢
Pasteurized whole milk-glycerol (PMG) 2485 + 169D 207 + 1388¢c
UHT. wholemilk-glycerol (UMG) 3549 + 169 a 926 + 138b

Note - Column means with different superscripts differ significantly at p<0).05

nnHantsnaaeziiy1din naves SE
#8 PTM i 0 $2Tuafu ETG uaz UMG i
iAsduiazAnin SMG uaz PMG (P < 0.05)
dmiu PT™ monduiu 3 377 5 $2Tue
v ETG uand1e9in SMG , PMG uias UMG
(P<0.05) Tauit ETG Sifqefiqasesaaily
UMG il 1ndifoeiu d2u SMG naz PMG
fimaniuas hinansstusu@oaty PTM
0 $2Tu MnmadananFitiuh ume 7
AUAVUA TUMSTIYIBATININTINT0AVDIA
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HIUUAR (Whole milk) HIDWIIUNNI (Skim
milk)

dm3y SE Fualvuuninmiusiia
Aaiuiia PTM madulliueissailuna
Fuiiteannndtms IWanuounminuriou
m'lﬂ'lﬁi‘lu SE a'miu?i Salisbury and Van
Demark (1961) lana113iwaves Milk ex-
tender noonﬂmmﬁum'lumnﬂgun ¥4
ummmu Tifu finadteannndamsIia
Fouusriuud 92 - o8'a ¢ iz ey
1umsmnam‘fn‘ivﬁ‘iims:lﬁmmfeuuritfmu

Tasmarinomaunaz o, unaawiaes 159

uazuuea UHT vssgaludaan, Yaddao
nsvawede udni ludulundedmiei
Tundfefinii@oaiiunaniu 10 wi dwmsy
msndounmiunnewihiiniiu se
ull anwddyuedannimiiidennis

Table 2 Milk composition (%)" ,
with ETG and whole milk.

it ldunnudeudt 77-97% W 10
W nvm'l-ﬁﬂmu‘luumumaﬂgnsmﬂaau
Sulfhydryl group (SH) 08NN Sa su vz
GUBINY YO lactenin nunomaq»'lmﬁvme
(Johnson et al..1955) oilam3runNdou
11ADY (Pre-heating) MINYUIUMIHAANL 1L
wasio PTM 1dndnfe wuaawave lsdii
18Tumsrunanudou 72°% 15 Wi uazuuaa
UHT 185umsrmnudoud 140 - 150° % 2
Sunit (uSumd, 2528) duuuksazaTiNY
fali 185 umsriunnudounnou

dmfudaundseneuhniniud 1 dun
wodiFuavealviu, Tusau, vanlae uay
'umuﬁaluﬁvluunaamu'::ﬁummni'lunsq-a'u
(pH) SR UMY (SG) vDIUIUY
udaz¥iiag 19 lunsnaasainanfoudioy
# ETG 1duerma 13 lumseit 2

pH and specific gravity (SG) of milk samples compared

Samples Fat Protein Lactose Total solid pH SG

Egg yolk-tris-glycerol - - - 8.75 1.040
Skim milk 0.08 3.71 5.31 0.7 6.66 1,086
Pasteurized whole milk 4.03 3.08 4.20 12.01 8.75 1.027
UHT whole milk 3.82 3.36 4.72 12.61 6.56 1.080
Whole milk (Holstein Friesian)® 8.41 3.32 4.87 12.28 6.6 1.080

¥ Milk analysis data of Chiang Mai A.I. Research Center (1995)

¥ Nitiya (1984)
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Fuilefer1saninarsgquidou
Uszneuvenin lhitsiinadesy PTM
insnnidonSouiiugsznhamaumaazag
v nazunaamiee |54 dail PTM hiuandg
futa 0 FaTuauaz s $2Tue usziiu1d9
fanulsznouhninamandafuetashy1dda
uadlomnsuifvugszviunaaviaeelsd
wazuvan UHT 39l PTM daduediainie
ﬁlﬁ(y‘ﬁiﬁ 0 $2 T2 uiae 5 $rTuafundumuh
dnnlsznopyeninudmindifveiunn dau
szauaNmiunIA-A1 (pH) 1AZAINEN

Table 8 Cost of semen extenders.

malkdndaniiuthaihnidesiniide dmiundmindousuds

UMY (SG) Y93 Milk extender LRazHTIATY
fim1ndifveiu 39 ihiinadem PTM isuie?
M Foote (1970) 15 onumamsmanesld SE
waewiindill Osmolarity FafudaA 300332
mosmols 11a¢ pH aafudud 6.5-6.75 Wuh
dasims lindudaniolueo-90uiin luaadu

dmfudunualdoelumsioy SE
uRazyiaf 19 lunsnaananiad 143
Amasdunuii 100 wa uaz 0.25 wa (Tam
v Bouioudu saees 13 lumsiei 3

Baht

Semen extender
100 ml 0.25 ml
Egg volk-tris-glycerol (ETG) 87.84 0.098
Skim milk-glycerol (SMG) 11.26 0.028
Pasteurized whole milk-glycerol (PMG) 12.12 0.080
UHT whole milk-glycerol (UMG) 18.56 0.034

Note : When dry skim milk = 70 B/kg, pasteurized whole milk = 3.50 B/225ml, UHT whole milk = 7.50 B/250 ml.
egg = 1.80 Bfegg Tris = 2,700 B/500 gm, Citric acid = 870 B/kg, Fructose = 1,070 B/250 gm and

Glycerine = 1,320 B/t

A a ' -
HioNNTPIINAUNUYEI SE LIADz¥iIA
. v L
seiu'lddn  SE Minnamiuniuiisim
1ndiRssruuinuny lidianuuandiafuan
dau ETG ii5egaiiqa e 0.093 vinde Ida
»
auiudminezld uMG naunu ETG lums
- .’ Z - .
waminousudvzannnandunuuey SE
Tuudaz e as'ld 0.059 vm
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ajUwamInaaes

mnaneauiaiido lhumaoawaain
vum 025 ua. Taoly SE My 4 wia Ao
ETG nfSoudouduns 19 SE Fainnvimin
18un M1auumearaiolil SMG, uuaa
wieneelsa PMG uazunaa UHT (UMG) wuh
sasimsndou Tmswdmdmnhiazaw
(PTM) 71 0 %2 Tua fifndoniiy 36.76 + 1.69,
23.54 + 1.69, 24.85 + 1.69 U@z 3549 + 1.69
wefiwudnuddu ¥ ETG uaz UMG i
Tuuand1aiu 1ALANAININ SMG LAy PMG
ptisd Y (P< 0.05) MU PTM nignaa
U130 37° 1 5 $2 Tua fimmaoniaiy 13.62
+1.38,5.21 + 1.38, 2.07 + 1.38 (1% 9.26 + 1.38
wlofiFud muddy #1 ETG uandianin SMG,
PMG t1as UMG agailvisdfiny (P < 0.05) Tauil
ETG fifgafiqasosaaniiiy UMG dau SMG
uay PMG i lidrsmusuideddy PT™ # 0
#1Tue uamaldiiudn UMG ansmiunld
naunu ETG  18lumsnamindousuda
wolanug

NMIMUIUAUNUVEY SE uAaziin
WuIIMAs 1A (0.25 ua) ¥83 ETG, SMG,
PMG, az UMG 11fiu 0.093, 0.028, 0.030 Liae

' -~ é -~
0.034 VIMMUAWY HoNNsanguatimn
a2 2
219 UMG naunu ETG Tumsudminge
L ] ’ o
Uz INInaRduNUYes SE Tunnay Tae
18 0.059 vIn

216

oy -
naanssulsenmna

AULAANTUNITNADDIVOVDUAWN I
:ﬁ'ﬁiw_mqm werw, duiug Fandund 7 18 ms
iy oz hisnTmnuizi lumsnaaes
aailnazvevoun Auuion Wuiley daaunmd
s uazpuduneu lyownan dadummd 5 gud
FomanaumionFoalmi #185wmaonu
Tueanaanisunisnaassduisgadelyld
Au@

19NAID1904

- e,

95y Sundnyn. 2527 ABAIBIRTIEHHAZ NNY

s faniasan 5. uTim Ts et Ine S

YLUFIAR. NFANNA. 468U,

Saunlunyl. 2527 inluuuaznAnd e,

madninomaasiazina TuTadmsoims,

AmsINEASAIAAT w1 inodndolng,
Woalvil. 160u.

uiund neads. 2528.maluladeimisuwn.
madninomaaiuaznn Tuladnmseomns.
Auzin¥AsmaaiunIinedodoaln.
wualwi, 181w,

QAN ¥IIGNTT0U. 2538, dmszneuvoainumioy
Auwiianiag. quidfomanmuionFoalmi.
Foalna. onms Tuldwonns)

Chen,Y., R.H. Foote, C. Tobbdack, L. Zhang and S.
Hough. 1993. Survival of bull spermatozoa
seeded and frozen af different rates in egg yolk-
tris and whole milk extender. J. Dairy. Sci, 76 :
1028

Foote, R.H. 1970. Influence of extender, extension rate,
and glycerolating technique on fertility of fro-
zen bull semen. J. Dairy Sci. 53:1478.



Foote, R.H. and J. Arriola. 1987. Motility and fertility
of bull sperm frozen-thawed differently in egg
yolk and milk extenders containing detergent. J.
Dairy. Sci. 70 : 2642.

R.H., Y.Chen and C.C.Brockett.1993. Fertility
of bull spermatozoa frozen in whole milk ex-
tender with Trehalose, Taurine or blood serum.
J. Dairy. Sci. 76 : 1908.

Johnson,P.E., R.J.Flipse and J.O.Almquist.1955. Diluter
VI. The effect of cystine
hydrochloride on the livability of bull spermato-
J.Dairy Sci.38:53.
Karabinus,D.S. and D.P.Evenson.1991. Effect of egg

yolk citrate and milk extenders on chromatin

Foote.

of bovine semen.

zoa n unheated skimmilk.

structure and viability of cryopreserved bull
sperm. J. Dairy. Sci. 74 : 3836.

nuﬁ'nwuvi\ilmﬂmi\uuﬂuuﬁufo dmTundmindeuvuds

Salisbury,G.W. and N.L.Van Demark. 1961. Physiol-
ogy of Reproduction and Artificial Insemination
of Cattle. ed. W. H. Freeman & Co., Sanfrancisco.
CA.

Schenk, J.L., R.P. Amann and C.H. Allen. 1987. Effect
of extender and insemination dose on postthaw
quality and fertility of bovine sperm. J. Dairy.
Sci. 70 : 1458.

Senger,P.L..J.R. Mitchell and J.O.Almquist.1983. Influ-
ence of cooling rates and post thaw viability of
bovine spermatozoa packaged in .25 and .5 ml.
French straws.J. Anim. Sci.56:1261

TaylorJ.1991. Bovine Semen Collection and Process-
ing Techniques. Revised 2nd. ed., Saskatchewan
Agriculture Development Fund, Saskatchewan,
Canada.

217



