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AW B RRER TR EREE A (low density lipoprotein, LDL ) S FIEEFENUIZE (Alpine)
A IR G TG 2 2 - P e e B EE ST EA LDL » SR BN EE = T ATEE AL
~ LDL » H[EUg (recovery rate) TJ%E 60.37% > [fij LDL /1 » 7K%Y (moisture) 15 57.17% > #2478 (dry
matter) HUfHASHG (crude fat) 15 75.06% » ZEH'E (total protein) HIlE 648.17 mg/kg ° ilEirhE—5 2Tk
Ml LDL ZJR% (0—20% LDL) $FEFFRILISERERS Mg REE a2 28 SERETRW
FER PRI 4% LDL B > PaIRRFRDAILLISEAER e BRIARIR 2K 70577 (motility ) B = Y HoAT R BHAH K
MR PRI 20% 25 2 HIR4H (P < 0.05) « 470 PIERFRRRE LSRR RER R0 LDL LA 582 B
REGHERTFERY 20%Es 0 HIRNEM 4% 5H -

BRgEsE  PTRFEALLS ~ (REERRES - BRSHRE ~ a0 -

W _\E_

KB R IR B Ty AR FE R A - HAEREE RT3 S AL - B2 IR Z e R E R
BB E]E S A T2k Cartificial insemination, AI) BAEE4NZKE (in vitro fertilization, IVF) (Mederiros et
al, 2002) - JEF ARG RS & N THOER TS B fE K IRl b2 (B8 2R E REE %R
ZRBUA S B E - ARSI I BAEE B AR - KIS B S a2 SR AR RS
BN O] (6 AR TR M TR T -

(D) B R EZ B EER B ESE 1720 5 -
(2) TTE T B g w R B A A -

3 Eﬁﬁﬂﬁﬁ%@%ﬁ%@? % o

() TEIRREEZ B O E AR A ESE -

(5) #WEIE#H > E-mail: lrchen@mall tlri.gov.tw ©
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HANLPES HAERRER S L2 E S (eggyolk) SRASA (skimmilk) BE » HipP L EES>
(ER R R i - 2EEDIHIH (elycerol) FARLIERIG T4 BMRERES - EEN A LEYINEPUET
A RERR TR Es A Y AR EE IR EEAYMAE (Philips, 1939 ; Bogart and Mayer, 1950) » ZAifi & &= {#
AR RSB UEAF AT G5 (1) B EREnEYsEr E\-ﬁﬁiﬁzﬁf{i
EMAEMERIEIR - HILSEEER 2 TIEE () FREESE I RERBERES T
EEHEASHIME O (3) EFPAREENYE » &S AHERER - IBH:T&/E\:/E@J
77 (Kampschmidt ef al,, 1953; Pace and Graham, 1974; Watson and Martin, 1975) 5 (4) LLPERE R PR EFK
HRFT o3I > EEw A EEREZ (egg yolk-coagulating enzyme, EYCE) w[jRfEE% 2 kRS (lecithin) 7Kg
REIFIHEHAME (unsaturated fatty acid) » ELePFREGUIREAS (lysolecithin) BAEFME - MHEM N EIRIEH;
T e 4~ B MEER IR RS A (Corteel, 1992) - AT > &= PRZEAEEE (low density lipoprotein,
LDL) Zoriefiiintidar » IR EA S MR 2 2R (Pace and Graham, 1974 )  Foulkes (1977) »
Polge et al. (1980) A1 Graham and Foot (1987) EEEEE - LDL Bl ST iA4MAMAE » BTFS w AHHE IS Y451
A4 B0 R ER  FI & LDL 2 Mt R AE St BE AR (194 B IRE R ( Foulkes, 1977, Moussa ef al.,
2002; Amirat-Briand ef a,, 2004 ) - &¢& Bzl » LDL WS B HEFT i AL IS B 2 FIJE: » R
tAE R ARESE 2 H AR MR T LDL el f AR R LU 2 R A R s 1 T
2 WRedE R R LR AR R A& )T -

MRS A

[. #EESE= T LDL 25!

A B KB R E 1 2 ZEEU A SIS IEE Moussa ef al. (2002) ~ Hu eral (2005) Kz Ali Al Ahmad
et al. (2008) FEFrilt 2 B - MESRMA 2 BENEZSEEAR (017 M NaCl) ik EEET 4CHY
BRI TRRE 1 h o HA - ZEEIREL4C ~ 10,000 x g » 45 min B0y » HUE s AR RS L —2K - B
DMBUEE Y PRI 40% Wit (Sigma, A-4418) JBE > £ 4C BE FEOHERE 1-15h0 EYJ:JZ
& o B FIERE GBS (MW=10,335) (Sigma, D-9527) » BERIACIMEIBIZER/KS » 1t 4 CBES
T LA TIENT « BT 24 h 1% CEITBERHIK 6 ) > FERSARRSE T BL4°C - 10,000
x g * 45 min B0 % 0 FEREABHTSRET SN 24 h 23BN © 5ekdt 48 h iBif1g - AEER > )8 -
SERERS S AR ASR B LDL » HB L 4°C ~ 10,000 x g ° B0y 45 min 1% > /NVOUEE R EJE > LDL
TS LDL REfE 4 COKFEH -

. {EEERE AT 2B

() YEEEST
# 100 ¢ JREE 2 LDL BEARETY 104°C HEFEHHERZ 48 h » S AlEITE » sTREIZMEEE (FR4) -

(i) FHRAERG & &M
1 g B8 2 LDLIA 1.8 mL & 0.73% NaCl 23 R0E &9 1% @1 A 10 mL 2 hexane/isopropanol
(3:2, V/V) WFREAZ L 1,000 x g B 10 min © #F_EERIER - KHEZEZE% > BETEHE
frasE (R4)-

(iii) & B R AT
FrikgEz LDL HEE&FIF SDS-PAGE gl H&E HE = (profile) » AeEE{%FIA Qubit
Fluorometer (Invitrogen, Q32857 ) K Quant-iT Protein Assay E4H (Invitrogen, Q33211) SrtrEHE
RIE (F4)-
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1. R EREE E 2 8 A E AT

BE A ERETMER 2 mg/mL ZHE Bl g @R LA (NuPAGE sample buffer (4x ), NP0007 )
4 1 HIEERTR S » JEEBEBZ B A 95C/KAY Smin » &2 5,000 x g Bty S min 7% - BLEERHEH -
protein marker AIIE A 5 ¢ L BETCRETRZIRIER 20 1L - FATEREMEEERE 2 EnERET
Bk (R 1200 Vo #B4AEENR ¢ 100-115 mA - 455 EER * 60—70 mA » BEIKIFRE] © 50 min) o EIKTERL
BIBHEXBR T2BATERT [5mL 0.006% (w/v) commassie blue R250 ~ 40 mL 2 4 FHEZEL 10 mL
10% (viv) KEEREE S > SELL - JOKERF] 100 mL | - #{7 1 h 2 4ufn - HIEFR L@k ER 1%
ANBZYR [ 20 mL Z&FFEZEL 10 mL 10% (viv) JKBERE R A% » L - ZOKERS] 100 mL | F#7T 1h
B> 2R EHUIRIR » WRFEEE TR 24 h > DISERCR T AF - ORGSR AF 2 175~ 140 ~ 80~ 65 ~
60 Kz 15 kDa 7~{ESCE ([ 1) B Muossa efal. (2002) FHZEEE & T AEFTS > LDL SDS-PAGE 4045
RETTE - BPL > Fifs 2 LDL BB IEFR A BISATE -

Marker E)(S EJG\L LDL

170 kDa 175 kDa
125 kDa 140 kDa
93 kDa 20 kDa
68 kDa 65 kDa
53 kDa 60 kDa

41 kDa
32 kDa
23 kDa
14 kDa 15 kDa
10 kDa

1. {KEFEHEE A~ SDS-PAGE BBESE/K4ER - BEG : &5+ BGL B 0.17 M NaCl 2 EFREATR
LDL : B 2R EREEN -
Fig. 1. The SDS-PAGE result of extracted LDL; EG: egg yolk; EGL: egg yolk solved in the 0.17 M NaCl Solution;
LDL: low density lipoprotein.

IV. AFEBRZIRERERZ T

KHREFT TR AFER G AIRER 3 TEA FEEEE PR S E L RIS R
742010 4 10 HZE 2011 4 3 A - HREREGEA A TE2#E (artificial vagina) JAHETT o UXEEFY 15 mL
BELVE N ZBRIIA 4 58 pH B 7.2 ZRESRRERIER > FiT 0% 1 s SRS1% DL 275 x g
B0y 10 min » EBR FEIRIRAHERE CAUPEE X ST 1 mL AU R SRR E B -
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1. WSO R EREC )T

Table 1. The composition of goat semen plasma operate extender

5.34% phosphate

Composition 0.9% 1.15% 0.61% 2.11% 3.82% alucose buffer
NaCl KCl 1 KH,P M “7TH
aC ¢ CaCl, 2P0 8504 7H:0 anhydrate (pH 7.4)
Volume (mL) 100 4 3 0.4 1 4.5 12

V. MR

BHELE > P MR 7 By 2.42 g Tris ~ 1.48 g citric acid ~ 1.00 g glucose ~ 250 pg gentamicine
150 pg penicillin 2 20 mL &% > &L A 2 BE/KEZE] 100 mL - 5340 7 55— FEELM R
RIl By 2.42 g Tris ~ 1.48 g citric acid ~ 1.00 g glucose ~ 250 pg gentamicine ~ 150 pg penicillin 5 1—20% (dry
matter ) 7 LDL » &% DA GER 2 /K E &5 100 mL  BAGAH B ERAA 7 55 — P B e o b
ANHT 14%H AN > BREFEISE—FEEARREER - B2 BRI T U 2 Fir o BB 3 s -

2. WLEERE 2 A REREC 7

Table 2. The composition of goat semen cryopreservation extenders

Component Control Treatment
Egg yolk (%) 20 -
LDL(g)(dry matter) - 0-20
Tris (g) 242 2.42
Citric acid (g) 1.48 1.48
Glucose (g) 1.00 1.00
Gentamicine (ug) 250 pg 250 pg
Penicillin(ug) 150 pg 150 g
Total 100 mL 100 mL

VI. KERA B fRRIET
B2 4 IR E B E A ESESEEE S HFERE (computer control freezer 14S) #E{T o &
BRABHE N SERER BRI T Sy RIS TR RN & > 55— P ER MR - 5k 400 —500x10°
sperms/mL & SRARMB ARG B ZRAFE 30 min BB A 4C2 B 0.8C/min 7 R HE
22 4°C » WA 4CHEF TR 1 h - HIEFIIASE Y 4CHEFSEMER ORIMERD R 3 %)
TSI Z R By 10 min ) > (EHEROR &R T B EHIERE B 7% » M e T2 200-250x10°
sperms/mL o 55 " [EESHRRINIISE RIRAFE 10 mino WA 4°C N REERESEA 0.5 mL A2 ( French
straw ) 10 HOREABKER IS ERREZRELR  BATHERRZ 4C 2 EiEELES)
BRI R 90 min o HARMRFLL4TCZE 0C (-15C/min) » 0°C £E-110C (-60°C/min) » -110CZE
-180°C (-30°C/min) % =FEEL 2 FERIZF 52O R2 R - A slln 2 /2 R 2812 Hh 5% E T K
(seeding) 27 - AR ERLNREE P EET - DFHRESHERBEFREE /& 257 b - BrAR
BRI 2 % R ERER SR HR > SLRMHE A 37°C AR RE S 30 sec AR - R RIL TR #ETAHRANG
&S (motility ) Z5Ff -
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3. AEHMZAE LDL RE LSRR S SRR 2 2 E R
Table 3. The osmotic pressure of different LDL concentration of goat semen cryopreservation extenders
absence glycerol

Extenders Osmotic pressure ( mOsm/kg)

TCG 267
TCG contain 2.5% LDL 259
TCG contain 3% LDL 257
TCG contain 4% LDL 253
TCG contain 5% LDL 249
TCG contain 6% LDL 247
TCG contain 7% LDL 242
TCG contain 7.5% LDL 239
TCG contain 10% LDL 229
TCG contain 15% LDL 204
TCG contain 20% LDL 170
TCG containing 20% egg yolk ( control) 265

VIL. #EF7E S5
FIFIERSHS T- 9017 %48 ( computer-assisted sperm analysis, CASA ) Ei VideoTesT-ZooSperm 1.0
A2 BB T E ) (motility ) ~ velocity average path ( VAP ) @ SEHRE @K ( v m/s) 5 velocity straight line
(VSL) : H4pfeEh#E®R ( um/s); curvilinear velocity (VCL) : fi4pf& @R ( xm/s) ; lateral head
displacement ( ALH ) : #& T-EERHEEENIRIE ( £ m) 5 beat cross frequency (BCF) @ i T-BEE B EN LY
PRIRAE X HIZRE (Hz) ; linearily (LIN) @ H4RFT#E 2 EER (VSL/VCL, %) ; straightness (STR) @ H4¢
i@ (VSL/VAP, %) ZEf4EhEE 1128 (movement characteristics )

VIIT . sEgssst

AFES =BT - o RILUR EIREERAD » 10 LDL SR H oot S A E st B - 5—X
DUEF 5% AREEE (0, 5,10, 15 K2 20% LDL ) ; 55 2 DL 2.5% BfEE (0,2.5,5,7.5 & 10% LDL) ; 55=%&
AL 1.0% ffE1EE (0, 3,4, 5,6 5 7% LDL) #ETalEs - HUE 3 BEM R FER AT 2 Haig ik sy AiHIE 55
tHE ~ B pH{EFES CEJMEEK 710%) » Z1%KF 3 A ZERES » RIERE TIEE%RTTH
Aaie o LIS 20%EEE 2 Tris-citric acid-glucose (TCG ) MRt Ry B iR4H - R ami IR 4H BEAER4AH
B EAHREORE R 7% Wil B ArA iR ARRR pH ([ B I E 6.6 - SRt S AAMERHE 2
TR 2 BRI G TE S RS BIRE )1 2 2 8 - AW Eg R =815 -
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IX. &Etoath

AW & R R 2 W T8 1 A ERE 12 722219 DA statistical analysis system 9.2 (SAS 9.2) #E
1T 4R R 05047 ( general linear model, GLM ) B LLBR 5 26 %81 43177722 ( Duncan’s multiple range test )
PGS R 2 R PR A I DL P<0.05 R ¢

+
&

BT RS v P EEHL LDL 7 [OIUR S H] 2 60.37% o i H gy 2 ALER I ITES SR - /KoY B 57.07%
i &g By 42.83 NEZE > MHAEAR (5 75.06% 485 H'E Al K 648.17Tmg/kg( 55 4)- ZXHY).2 SDS-PAGE
EEIKAEFLEAT > 175 ~ 140 ~ 80 ~ 65 ~ 60 Kz 15 kDa S /5{H40% (8 1) 2455 » #1 Muossa ef al. (2002)
FHEFEE S P 25HFT{S LDL 2 SDS-PAGE &ERAMARTE » rHEsSnh s EE w2 AU S 2 e
J k5 LDL o

MR -RAID LDL 2 R S ULIREiE T2 MU R &S /1 2 o BT - RIfREE LDL JREERHFER [E 4
G3R 3 (5%, 2.5%, 1%[EFE ) #E(T » &55R405% 5 B 7 s < & DL 5% LDL B—E&R (R 5) 0 737
HIEARRER ORI /7Y 5-20%f4 2 LDL SRS LLE 2 MR RIS T/E N2 8 S5 REBTR
fig %7255 ) (motility ) Z2FLUARN 5% LDL (63.90% ) 7 R4 ffE - B2 S N HEAH (20%
egg yolk, 34.05%) K 0% - 10% ~ 15% K 20% LDL 2 BEBH4H (35.15 - 57.26% ) (P<0.05) » Hrh DIk
I LDL (0% ) 2 BRFRAHE 7 (20.25% ) » W (R H M PR IAH B TR (P <0.05) o ZRIMRA 10%
LDL 7 pRFR4H (57.26% ) 25T & JIFREAZERHA 5% LDL 4841 (P<0.05) » MR = ELA R FRAH K
$iE2H (P<0.05) > H& LDL RSB 10% 2 1% » WT 2 /G184 Pl (15% LDL 41 (37.97%) ;
20% LDL #H (35.15%) (% 5)) ifii VAP R8N (um/s) 5 VSL HEFEE)ER (um/s); VCL
s dEhigR (um/s) ALH BFIHERREMRIE ( 2 m) 5 BCF A5 BH AR BN BT HRE 1858 AL

(Hz) ; LIN HE&RAT#E 2 B (VSL/VCL, %) ; STR HEFi#ZS (VSL/VAP, %) EBE S 4558
7~ BIIRAHEL 0 ~ 5~ 10 ~ 15% LDL FREAH I E 2 27 (E (P<0.05) » {(HIF8EE S 20% LDL
4H (P<0.05) (F£5)-

&1L 2.5% LDL Fy—EEM] - LDL ZHIEUEE /MY 2.5 - 10% 2 (£ 6) Z&ERER > R%BET
SETILURIN 5% LDL 2 BE3gH (54.75% ) ik » WEAE i S IR BLE At R FRAH. (P <0.05) > TLUR
70 0% LDL 2 E3E4H (33.28%) 7= » AEEE R HA R BERAH B HR4H (P <0.05) (2 6); H'&E LDL
NSRBI 5% 2 1% 85T 2 iE IFME T Hort 7.5% LDL 481 10% LDL 40 245 F7& /153 71 B 45.80%
B 44.20% - FiE S - (HERE ST 20% egg yolk Z#IR4H (33.28% ) (P<0.05) (¥ 6) - [ VAP »
VSL ~ VCL ~ ALH J STR EME 28 R8> 7R 2.5~ 5~ 7.5 ~ 10% LDL 7 pRBR4H R #i54H
MR 722 BT (Hg8EE = 0% LDL 4H (P<0.05) (R 6) -

&Ll 1% LDL By—I&[E » LDL ZHIEVERE A 3 - 7% 2 (£7) SRER > BAERE T 208
JILRIN 4% LDL (72.65%) 7 BRiRaHi(E » W8 & i E iGaH B A iR #RAH (P <0.05) » TRARIR
J0 LDL 4H (0%) 872 (21.55% ) » MR H AR EAH B TEAH (P <0.05) (%2 7); [fif VAP~ VSL -
VCL - BCF J STR %748 /) &8> 455 A0 1~ 3 - 7% LDL 4H s 7= By ft » 8 SR
LDL %1 (0%) (P<0.05) ; T#fIE4HA SR ~ VAP ~ VSL K VCL &5 RIZRIGEE: 3% LDL -
4% LDL ~ 5% LDL -~ 6% LDL K 7% LDL 413 (P<0.05) (¥£7)-
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Table 4. The composition of LDL from hen egg yolk
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Recovery rate (%)

Moisture (%)

Dry matter (%)

Crude fat (%)

Total protein (mg/kg)

60.37 £7.02

57.17+£1.85

42.83+£1.85

75.06 £4.04

648.17 + 65.56

5 R0 ~5~10-

15 } 20% LDL ¥H1I=45 7% M RIR S e 28 28

Table 5. Effect of extenders supplementation of 0, 5, 10, 15, and 20% LDL to extenders on the motility and

movement characteristics of frozen-thawed Alpine goat spermatozoa

Fresh Control 0% LDL 5% LDL 10% LDL 15%LDL  20% LDL
Motility (%) 71.07 +£3.12% 34.05+2.38% 2025+2.18°  63.90+3.37° 57.26+3.56° 37.97+2.11¢ 35.15+2.38¢
VAP (um/s)  36.65+4.66° 25.74+627" 22.19+ 1581 27.59+2.41* 32.35+2.72" 25.12+1.60° 9.21+9.32°
VSL (um/s)  29.46£2.98" 22.41+504" 19.84+14.84" 24.34+0.14* 29.00 £+4.05° 22.85+1.76" 8.59+8.56"
VCL (um/s)  6825+5.64° 60.20+4.31" 68.82+£27.97* 75.64+5.01" 78.93+821° 57.95+1.17* 30.16 = 19.45"
ALH (um) 1.22+0.14*  0.94+0.02° 1.12+0.45 127£0.11°  1.25+0.12°  0.92+0.11° 0.47+0.33°
BCF (Hz) 7.09+036®  7.76+0.63  6.73+251®  827+0.16° 8.43+0.09° 8.70+0.25° 4.18+3.28"
STR (%) 81.87+1.02* 79.67+6.07* 62.37+25.78" 85.03+1.95" 83.42+1.73° 87.91+2.37* 44.87 +36.11°
LIN (%) 54.03£4.29° 37.50 533" 24.97+£17.51* 38.96+0.52° 41.45+ 1.62%° 40.31 % 1.32% 18.19 + 19.86°

Values are mean + S.E.M., replication=3.

Control: Tris-citric acid-glucose extender containing 20% egg yolk.

ab.c.d.¢ yalues in the same row with different letters means significantly difference (P < 0.05).
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F26. R0~ 25575 K 10% LDL $HU=¥ET 42 B RIEE I IS8 S8 w2
Table 6. Effect of extenders supplementation of 0, 2.5, 5, 7.5, and 10% LDL to extenders on the motility and

movemen characteristics of frozen-thawed Alpine goat spermatozoa

Fresh Control 0% LDL 2.5% LDL 5% LDL 7.5%LDL  10% LDL

Motility (%) 73.61+2.91° 3328+562¢ 1820+0.61° 3257+686° 5475+207° 4580+2.05 44204339

VAP (um/s) 2820+ 6.64" 19.86+3.96° 12.15+634° 21.63+4.36® 18.34+3.50° 19.15+10.03% 17.08 +7.03%

VSL (um/s) 20.34+3.24" 1830+£4.01" 1045+629° 19.28+3.42" 16.53+3.28" 17.17+9.77"™ 15.66+7.03"

VCL (um/s) 62.77+6.08° 58.98+ 11.60™ 44.54+10.81° 60.04+1596® 56.02+7.19® 5524 +17.55% 52.47 +3.67%

ALH (um)  1.01£0.09° 0.92+0.15® 0.75+£0.18° 0.98+0.25° 090+0.17° 0.92+030"° 0.83+0.17"

BCF (Hz) 1327+6.71° 9.00+026® 888+2.01" 934+144® 9.04+0.63® 898+120° 932+1.44®

STR (%) 70.45£544% 8331 +£246° 66.67+22.69° 7249+1037° 7449 £7.55° 7413+ 12207 82.46 % 14.75%

LIN (%) 3432+£2.14% 2998 +320° 25.62+13.76° 26.86+3.81° 27.15+3.33"° 27444612 30.22+8.93%

Values are mean + S.E.M., replication=3.
Control: Tris-citric acid-glucose extender containing 20% egg yolk.

ab.¢.d.¢ yajues in the same row with different letters means significantly different (P < 0.05).



FEERE OIS FONBH BRIGE dhEE BRazA 103

F0. R0~ 3 456K 7% LDL BUISEWE T2 MR RER S RS EI S8 2
Table 7. Effect of extenders supplementation of 0, 3, 4, 5, 6, and 7% LDL to extenders on the motility and

movement characteristics of frozen-thawed Alpine goat spermatozoa

Fresh Control 0% LDL 3% LDL 4% LDL 5% LDL 6% LDL 7% LDL

Motility (%) 33.81 £3.08 56.61£2.02° 21.55+337" 4426+275° 72.65+240° 6723+2.53° 66.09+1.95° 67.21+1.83°

VAP (um/s) 35.69+4.18" 27.74+2.16° 8.68+2.66° 30.04+1.13® 3527+0.55* 31.77+0.88" 3577 +£2.11* 3029+2.51®

VSL (um/s) 30.55+3.52% 24.60+226° 7.26+3.14° 2564+2.10° 29.14+0.93% 27.06 +1.12° 0.46+3.51* 26.17 +4.35%

VCL (um/s) 54.91+6.33° 71.84+2.42% 42.83+8.027 77.74+3.98*¢ 90.95+4.59° 85.65+1.76™ 88.11 + 1.36™ 75.25 + 8.80°*

ALH (um) 1.06+0.06° 128+001° 076+0.10° 132+007° 149+0.09° 144+0.11° 144+0.06° 1.26+0.10°

BCF (Hz) 7.00+0.88° 835+0.10° 5.56+0.77° 841+0.10"° 842+0.10° 837+0.10" 852+0.15* 8.40+0.04°

STR (%) 7736+ 13.76°85.42+ 138 55.73+8.01° 83.85+3.53" 82474053 83.94+044" 84.70+3.64* 84.70+2.34°

LIN (%)  52.07+8.32" 3628+0.97° 16.10+5.02° 37.05+1.61" 36.42+0.93" 36.14+1.08" 36.48+0.50" 38.85+2.21"

Values are mean + S.E.M., replication=3.
Control: Tris-citric acid-glucose extender containing 20% egg yolk.

ab.cdelyalues in the same row with different letters means significantly different (P < 0.05).

Bk

FEED > 4 & 4E SREE TR 0 1A TCG MR HIRIN 4% LDL B4R &7 20%5E 5 7 S IRAH AR AR
BB IETEST (72.65% vs. 56.61% ) B VAP (35.27% vs. 27.74% ) ~ VCL (90.95% vs. 71.84% ) & ALH
(1.49% vs. 1.28% ) ERBESHEBIARE (P<0.05) - FIL > IIFFRMEER R0 LDL LT A58
ZHUR 20%E 5 2 [ - Al 2 ST BRI 4% LDL > [LEEE UK Ali Al Ahmad er
al. (2008) FTELLZES R (Saanens J Alpines) 2 LDL JRINE 8%LL K, Moussa ef al. (2002)
il Amirat-Briand et al. (2009) #2H14> (Holstein bull ) )4 8% 1A% LDL 7RIS 5 8% 455 » H
HbtsEFTE A 2 LDL BH4rthR LURER TR Z » AR LAz E & R BB - NS — ARz
VB AE R AR RAEAE > RIILL BHfII9E 2 LDL ZHY) 2 RZYVE 4T Ry 40%5E1 5 H LDL iV EIEREE R AL
F53.2% [40% (HZPVEEEL) x 8% ) —fLIMS » BEE ZHWELIE 50% » X LDL (L E=FTZY/E
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2 67% > X LDL (GEEHTGWE 2 67% &R 20% e 2 BHIR4E » (S5 LDL §95 6-7% 2 [ -
RIHEFE LT 20% 25 55 B 6% Je 7% LDL 2RSS /T8Il » RIEEIR 20%&E#HAE T8 1) (56.61%) L
BRI AT Z MR PRI 6%84 7% LDL 4H (P <0.05) » (Rl B S & o] sE AW E A FIFA L
SEREIR 2 4 B ERT o 1£ Pace and Graham( 1974 ) Z W5t mh B HH B S 5o 2 /KA EY)E (water soluble
fraction) EESEKI (granules) > MR FIKER S HRIERE ZKE 751 MHEZ smB M MESR AR /02 A
e s e (Watson and Martin, 1975 ) - Demianowicz and Strzezek (1996) 2GRS >
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Effects of low-density lipoprotein on

frozen-thawed semen quality of Alpine goats
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Abstract

The objective of this study is to investigate the effects of concentration of low-density lipoprotein (LDL)
on frozen-thawed semen motility in Alpine goats. The present study established a method for LDL extraction
from hen’s egg yolk. The recovery rate was 60.37%. In this study, various concentrations of LDL (between 0
and 20%, w/v) were added into freezing extenders for Alpine goat semen cryopreservation. The results
showed that the motility (72.65%) of frozen-thawed Alpine goats semen cryopreserved in extender containing
4% LDL were significantly better than those of other treatment groups and the control group (containing 20%
egg yolk) (P < 0.05). In conclusion, egg yolk commonly used as a cryoprotectant in Alpine goat semen
cryopreservation extender could be substituted with LDL. In addition, the cryopreservation extender

containing 4% LDL achieved the best cryopreservation effect for the Alpine goat semen.

Key words: Alpine goat, Low density lipoprotein, Semen cryopreservation, Sperm motility.

(1) Contribution No. 1720 from Livestock Research Institute, Council of Agriculture, Executive Yuan.

(2) Physical Division, COA-LRI, Hsinhua, Tainan, 71246, Taiwan, R. O. C.

(3) Department of Animal science, National Pintung University of Science and Technology, Neipu, Pintung, 912101,
Taiwan, R. O. C.

(4) Breeding and Genetic Division, COA-LRI, Hsinhua, Tainan, 71246, Taiwan, R. O. C.

(5) Corresponding author, E-mail: Irchen@mail.tlri.gov.tw




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


