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g2 pH B P ETFL X2 5K (40)
Ak (-196°C) Mk w2 B g Y

’31443;‘(2) ;IHTEISWG) [%gmb: 2) [r%nﬁqa) [@j L@ ﬁJEJEJF&, (GO

U FI30] 0 102 5 2 F] 21 FI s A0 F I 0 1025 7 5] 1 FI

W B

irpm[uﬁfir%rﬁ f 4% (R ’T’, SrF 1 (low density lipoprotein, LDL) [I¥ Tris-citric acid-glucose (TCG) 7
RN T [l pH R > S5 l‘*fﬁ[ﬂ [ TRl M TR i BT YR - SRR fh L AR
ﬁmn&m FAST-8 - ﬁ%ﬁ%%ﬁ’&¢m@%%&nh%3%ﬂﬁﬁﬁJ‘ﬁﬁ$3@@%¥@’

J pH {55 6.9 HISEEE P93 I H F (P < 0.05) 5 KHIEAT -196°C\h’*\7% e I R 0 19 @* TR o
37°ciﬁfﬁ% 6 h VHESAAEIEE ) 3 if[} PRI R > 1) pH 6 9 AR (R f A (P <0.05) - ﬁfﬁn?
P > BT 4% LDL  TCG %%ﬂwﬂarﬁmﬁﬁ’@ffw; [ Ay 4TI -196°CHji Y FRAKE >
FEE pH fifiZ 6.9 ' (L VRS ET

SRR B BT (S TR pH I~ Rl

4

% TR - AR pi [ SEUEIFL TR T SR T ok
(Mann, 1954) o P850 - (15 K5~ (O Bfix I pH fifried = f @l 7 -1 0.3 flW pH [ ] (Fukuhara and
Nishikawa, 1973) » [iEsfh FIRIGE o *ﬁfﬁg’?ﬁﬁﬁﬁ/ - ’F[%'E/' e llEliﬂ'JfF‘f*%g'E’?ﬁﬁiﬁ Fl1 pH fif
1y E (Mann, 1954) 5 SRy S5 15 @*‘%‘?JQEJJE RNk % uﬁ[ Euﬁlﬁ ﬁ']*ﬁﬂffﬂlr RN e
(bulbourethral gland) 75} ;E-F'[ EEE Eﬁi (egg yolk- coagulatlng enzyme, EYCE) > %’7 o E—F‘[ FITE E*’fft’i R
Fi,’ﬂ FEpR S 1% A FL:'J[ @SEEJL', (lysolecithin) (Pellicer-Rubio et al., 1997) ° @ﬁ?ﬁﬁﬁ_@” ?U%T**Q'i'f 1
(Aamdal et al., 1965) o “fsiieh e fokg = AP ﬁ%’@ﬂ[ GG o A R PEPE i (Upreti et al., 1999) A1
;7{.45»[@7‘?9‘ ?’éfz"jﬁ\’ [ & (Sawyer and Brown, 1995) > [*JIF%T}@J["E{{‘@* ?J&Eﬁ@fs{ ;[_Jﬁ LT FlE S T iR

BV o PR AR Y pH [ S - }iﬁjﬁlfi‘%4 R I*“’EIWIL F”S'I‘p“J o+ (Latif et
al 2005); p giﬁ%ﬂiiipH ';E'IHFJ Eﬁ EIU;[_J[EI**4 FRLp 3 pFifE zm@y;gf S[ER] :;X”E[qml%% =d (Oliphant
et al., 1977 ; Murphy and Yanagimachi, 1984 ; Nagae and Srivastara, 1986) » — 4 ﬁ SLUES - SN TS R
‘F\ﬁﬁ?‘ pH 6.0 — 8.0 Vel (Good et al., 1966; Graham et al., 1972) - ﬁfJ'E'J;[/ Ep—?t' ﬁﬁ‘ﬁﬁ’j ELRLET VAR -
pH [f[l{% 7 6.8 1/ % (Ritar and Salamon, 1982; Salamon and Ritar, 1982; Deka and Rao, 1987; Tuli and Holtz,
1992; Chauhan ez al., 1994) - Jaiswal and Majumder (1998) 5% /¢ 5795 @9t pH i[5 | pH. iV 571 -
B IR ) B S P 1 R S S T A (L S
Srf 175 A (protein kinase A) I JiFH (Visconti and Kopf, 1998) o (1% % ﬁ[%ﬁm LA *éﬁgﬁﬁﬂﬁe % S5
=] F’?ljigii?i pH %friﬁf BEECE ﬁTah ER T fj’\ IR R [[pJ 5 SR AR ATV (1 P RRERTR 1 pHL il
g %@Xi VA hﬂ E&5 @ﬁf@fé@ ESN ?{%fﬁﬁ ’i TRy =1 o (% L"]ﬂ@ﬁﬁ:&ﬁf‘ (low density lipoprotein) &
1 ﬁ%ﬂﬁaaﬂxé Eﬁﬁ;éaﬁ&“@%%f |57 1915 B o
@) IS 1 SR
() 2]l W#’Jﬂﬁ@lﬁ

(@) B0 b R e g
(5) M F;f{ > E-mail : pcshen@mall npust.edu.tw °
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HIFCS (Amirat-Briand et al., 2004, 2010; Hu et al., 2010, 2011) ~ [|% (Eiman and Terada, 2004; Ali Al Ahmad

et al., 2008) > Jfy (Varela Junior et al., 2009) W‘*J‘T”JH\@# ﬁﬁﬁ%’mfﬁf[l[ J IF‘]E[ fﬂq TR (A 3§Fﬁ#|@§‘{4‘2§f
%ﬂﬁb’ﬁﬁéulﬂ%@*&%@&%ﬁﬁ SUR T R .

Rk pH s pl 1= BT - DR (pH 7.2 - 7.8) WK (pH 7 3-7.8) F5 FPREENE D @I gl = PRt
4 (pH 6.4 —7.8) B;F ¥ (pH 5.9 — 7.3) (Garner and Hafez, 2000) ; ri e JF—%&LIF{ TR TR =
R a;l%ﬁﬁsz IR o S el ekl mﬁﬁ(ﬁz:ﬁf,zooyi »2007 5 #1357 2008 5 = 3
2009) = PE[YE S F @ R IR R D pH I ERYERT) 6.75 — 6.8 KL (Ritar and Salamon,
1982; Salamon and Ritar, 1982; Deka and Rao, 1987; Tuli and Holtz, 1992; Chauhan et al., 1994) - ’Zﬁpj ) _FjiTJI
#fl lrfr@“ VRG] - SR LHDERF I LDL o - Fgfg LDL Sy R 5 5 8 Tl VoA

» RIS  fBkl pH 'E'F LCEE o NI R F' 4% LDL .V TCG FRA L [ 1jTioks
3@;{/%@@ - WA pHL S RIS R SRR TR Y WSS D pH
FEE o

M T A

L2 RS SR
3 ﬁsmﬁy jL [g HNT T IR 1 3 PRI R AR 30 T R G /4 2010
10 F] = 2011 &+ o FEIARE R H] S T 2 (artificial vagina) 3£ o FEIRIFEAT 15 mL EES
WET 4 68 pH IEH 7.2 VRBEE [ 0 ASEICURL S 0 1) 275 x g+ BES 10 min o F R
ﬁ&ﬂg@F TR 6% o JAKT M | mL OB LTk [ B
IL *ﬁf‘i’“ﬁiil‘ e [k il
%ﬁﬁﬁwr S ll“’?‘umf“ﬁ@:j Jiel % AR QF‘/JMFL?J& VAR R YA 1 R
5&7;3%17‘2 YRR S RS i F | [ 2 1V Pl = g‘ﬁffﬁirpH (i 7.0 Sl EAREE TR [k -

F L RBRTEGRHR R 5 DR

Table 1. The composition stock of goat semen plasma eluent

. 0.9% 1.15% 0.61% 2.11% 3.82% 5.34% phosphate
Composition
NaCl KCl CaCl, KH,PO, MgSO, » 7TH,0 glucose anhydrate  buffer
Weight (g) 0.9 1.15 0.61 2.11 3.82 5.34 -
Volume (mL) 100 100 100 100 100 100 -

H2. R

Table 2. The composition of goat semen plasma eluent working solution

. 0.9% 1.15% 0.61% 2.11% 3.82% 5.34% phosphate
Composition
NaCl KCl CaCl, KH,PO, MgSO, » 7TH,0 glucose anhydrate  buffer
Volume (mL) 100 4 3 0.4 1 4.5 12

L. ARk i 55
HE, EREE BT RS RREART] 2.42 g Tris ~ 1.48 g citric acid ~ 1.00 g glucose ~ 250 12 g gentamicine
150 12 g penicillin ¥ 4% LDL £y = w555 » Fi REEEAIN! 1NNaOH?%$ZpH ffi£%5.7+6.0+63-6.6-69-72~
7.5 787 8.1 AST| T ALY PAACATLRIZ] 100 mL - IR B R T BAYE ) 14%
TRt > BRI R -
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IV. it
FrEfR & VRl S BRRRAE T i Bes ) - o rguV B pH i 5.7 - 8.1 ([HIIfES 0.3) £17%) 4%
LDL [V Tris-Citric acid-Glucose (TCG) 51— PEFERBAR > R R r%fﬁﬁ 5 200 — 250 x 10° spermatozoa/

mL © 727 o[l pH iV F‘“ SRR o )] (0 h) JHIENE *%Q'U/if JJ (motility) ~ ¥ iF[HM (viability) ™ pHEETE
1% (acrosome integrity) [ £ 5% £/ 164}’:{2]/ F‘, BCEIRE VRS 7 4°C Yﬁ}'&‘j*ﬁ%ﬁf[ lﬂH%% 72 ho 55 IS
5724 h~ 48 h 72 h FVERNE = 37°C &Lﬁﬁi'iﬁéﬁﬁtﬁ et jr[j« PR B l/#,ﬁl
V. ”%7[@1’*]7%
F A R g Jﬁlﬁé[t{lﬁl H] ﬁf}% A A J[‘;Mfiﬂﬁ % (Ice Cube 148, Minitub, Germany)
e °/LH F3 J'L‘“[j ﬁf*ﬁf'}% V* Ik > HE I7’<I iR lﬁﬁ4 L 3{‘\ VRN BT EREARENR S 400 —
500 x 10° spermatozoa/mL VJEL iﬁi’”r‘:fh& » 72 ‘EIF” flio ;u;_ﬁ { 30 min > |72 4C{/]tI 108
C/min I [E R = 4°C > 2040 4 Cl ST he EGE) Y SR 4T BE“F&%?“& » RS
llpd £ el R RS FL RS 15 7% o pskas Al g 15 200 — 250 x 10° spermatozoa/mL - 7= [FFE A Rk
i’f"{l%’ﬂ" féﬁﬁ[’ 10 min - %~ 4°C ["“'%Jf*}{—ﬁ bkt 7 0.5 mL 3£ =0% iy % 7 (French straw) Hl » FT h&fﬁ[’ *
& FI*E““ [“FIRERE R % A 727 SRR = 4C F{ﬁﬁ%* (™ FVEPIS TR B2 590 min ©
Hix l?‘ﬁﬁ{%j&ﬁ* [ JRAR H S S R ?FTJ iﬁla}f—]h R TE R T E‘H”ﬂ o A 7%*
T fé*%g'ﬁ#[@d/%jl’ﬁl °
VI B
% @;{:ﬂﬁﬁzg lefiE ARV s S PF[ 1 37°C NF"FE.HI 30 sec FEIH o HEIH AR C'f lﬁl IF‘}JH
ST ifl}bgg[[‘l S (0 h) R 3TCH B E 6 h o y}mu#:ﬁm h ba‘m hthLI"Jﬁ“*
el 5 Iﬁ]*$4 3“&1 J - if' IR PRI o (?Jﬁ%fe& I A Rl YFM‘
VIL A&~ iFIE}JF Jﬁrlﬁl
¥ iF'[ e 0 (motility) 7 ] 7] FE’TFTH =" 55 P 3R (computer-assisted sperm analysis, CASA) 2
VideoTesT-ZooSperm 1.0 ﬁ Ep == |F‘
VIL A&~ ﬁfﬁﬁ*“ﬁﬂrﬁﬁ fgﬁf[ﬂ;r Iﬁ]
= RliEs fﬁ F ET IFL] EIEE “*if £ 4" LIVE/DEAD sperm viability kit (Invitrogen, L7011) »
EasyBuffer (EB, IMV ref.022162) 3 i }& 5" %o &'y 57 1 b | 52 H 1 20 3199 % (EASYCYTE PLUS, IMV,
French) ™ }ﬂf[ EasySoft v5.4.1 beta2 ﬁj\%)\:ﬁ SI T o KEPHER ﬂ[ik l/“r IFf HIF]¥'] FITC-PNA * PI 3
I ["é’a[ﬁj ﬂalﬁl“ WA @B % EasySoft v5.4.1 beta2 [ #(:E 7 5 #7 -
[X. ARF 55 7
A If R plRE i{FEQ'?F,)EI"JF 1B ok BEEAT ] statistical analysis system 9.2 (SAS 9.2) 37— 4
AR ST M7 (general linear models, GLM) > ! gﬂ# %Al ;5 P (Duncan’s multiple range test) = IF‘]
DY B SR LY B ] P<0.0s A7 -

wm R

B ACHPBIRF™ **Q'WF ;J*JF 17 (mobility) Y[ 3 it FTET0 h R > 2 el pH il Ebfp » %
RIS i g:g, ZEL S p# 24 h i pH 8.1 (52.87 £ 2.76) & HIBH, IEUJ"‘JE[ PRI (P < 0.05) {7k 48 h &
pH 6.6 (80.67 +2.40) ~ pH 6.9 (80.80 + 1.11) % pH 7.2 (79.07 + 1.83) A7/ [ SLRF 25 81 - {LIEREH it 90
S (P < 0.05) ¢ 3 72 h B E AR AR FIEE pH 6.6 (76.07 £ 2. 12) X pH 6.9 (78.30 £ 2.71) it [l
REE A (SRR BT H PRI (P < 0.05) » B ik 4 B« K20 h [ 1 pH Ui b
B B3 ARS8 24 h  pH 5.7 (86.30 £2.50) ~ pH 6.3 (85.10 + 1.35) ~ pH 6.6 (86. 53 +3.69) ~ pH 6.9 (88.60
£1.21) ¥ pH 7.2 (87.33 £ 1.30) & VU 5 2% B1 o [LSET B pH 6.0 (81.70 £ 3.42) ~ pH 7.5 (7140 +
1.25) ~ pH 7.8 (81.87 £ 1.70) ¥ pH 8.1 7' (61.70 + 1.76) (P < 0.05) : [/ 48 h I i 454 ,}%ﬁﬁ.i pH
5.7 (82.13 £0.85) ~ pH 6.6 (83.73 £ 1.33) ~ pH 6.9 (83.30 + 1.75) % pH 7.2 (81.57 £ 1.45) 7= I/ 'E$ HEE R



162 PP pH. (ST B TP i (4°C) IR (-196°C) ik il BTV By

(E g e 2! |*55%£l“” (P<0.05); f@ih* 72t *ﬁ%&?ﬁﬂrﬁ LAH N pH 6.6 (82.03 £ 1.45) = pH 6.9
(81.60 £ 0.82) i [l B 2% B » PERSEE, gt H PRI (P < 0.05) « PRPEE ALY 1A 5 T« 45570 h
[ pH 5.7 (85. 80+120) pH 6.0 (86.80 £ 1.15) ~ pH 6.3 (87.43 + 1.86) ~ pH66(8447+392)7va69(8410
L71) R R SR B o (S e |*H§;uii“” (P < 0.05) : [ 24 h % pH 6.9 (77.00 £ 1.40)
2 g iwg[f&ﬂgl%ﬁ FEE PO (P < 0.05) 3 [Tk~ PRPERR 14 I/%%Fun\fhyi?g 48 h % 72 h i VA SR
i pH 6.6 (67.67 + 1.06, 55.00 £ 2.10) ¥ pH 6.9 (67.97 + 1.15, 57.57 + 0.59) 5 1 il B 25 B! (LSBT
HEE PR RIS (P < 0.05) ©
F)T Ipil pHfFRRARECELY |11 R0 -196°CHINIRTF ™ » A b 37°C%;‘§55ﬁ§ 0-3%6hlif
el -J@Im[@ 6 ¥ < K5} 0 h W Y3 h [ » pH 6.6 (66.00 £3.06 » 62.67 £2.38) M pH 6.9 (69.40 + 1.04 -
69.40 * 1.04) A= I R B 2 B v o (ESBAT O PYREEIR (P < 0.05) 3 BRIRUSREE 6 h iﬁ%(’é’a;‘/ il
I 1OHIT) pH 6.9 A3 (61.90 £3.68) » i b H P FIAC (P<0.05) - g Vsl 7
' laﬁfiﬁ%:?‘mhb;‘mhﬁf pH 6.6 (75.07 £ 1.10 > 73.47 £ 2.38) % pH 6.9 (75.30 £ 1.67 > 75.70 + 1.62) 7=
R B R Ty o (LSRR A PR (P < 0.03) 5 e;giﬁfﬁ% 6 h &[] pH 6.9 (70.77 + 1.16) 7' %
SR O RER S PR (P < 0.05) o R PRIFEIE B[ 8 AT 2 ATHT O hF » pH 6.6 (65.10 £ 1.05)
¥ pH 6.9 (65.67 + 1.46) Ry [ B 2 1 [PPSR v POERE (P < 0.05) ¢ w@*ﬁé 3h ¥ 6h v
[ESE I FIEST ] pH 6.9 5 (64.00 + 1,15, 53.60 + 1.45) KRR i » 0B iyt B PEIRE (P < 0.05) -
FHHEP B2 TELA 1) ] pH (L AR B S 4CH T 02 24 - 48 9 T2 h VAR -
PR -196°C 1 i I&wgaﬁfﬁgo 3% 6 h VIFERe ]y R SRR R VAl SR T
;"ﬁww& U pH fifi¥% 6.9 [F TR -

7 &

Hafez 2000 & {5 b 1= VS5 R D > HURURG IR pHL Rl % fjjfk > H pH il 5.9 -7.3
VI e Y B G SR & BRI BTSSRI - ML (2003) ETE
RS RUFRYE pH FED 6.6 3 P32 B 2 FRRRIREY » 00 PRl 8 g
2 pH ffi £V (:FE'[E'“’ 1997 5 f=7> 2003 ; ﬁw » 2008 ; = =7> 2009 ; Eiman and Terada, 2004; Varela Junior
et al., 2009) < {E{71%| jﬁ 5y [/’E‘J“ e S Tﬁ‘i* f&]ﬁ R E AR pH [E%*FEX% 6.6 — 6.8 Vi’
HZ [k N (Ritar and Salamon 1982; Salamon and Ritar, 1982; Deka and Rao, 1987; Tuli and Holtz, 1992;
Chauhan et al., 1994; Ali Al Ahmad et al., 2008) * [1IF<fi" 51 » RGP pH e | e fERLBAE | [ R (b
F J/QE'E}E‘J% ° ’l‘%fiﬁ@tﬁ'ﬂ/fﬁ%?ﬁzﬁiﬁl Hlgty = L’:FET[ ELEL 2 b [y 2 ZEHRGT) LDL £ 5 =
AN 4% (v/v) 7 LDL 2V S8 2 5 1 TCG AR I 55 » 2 ﬁ:ﬂ (PR (3T AT
Vs (4°C) MR (196°C) T R TTD BB - SRR pHL (55 69 VBT SI 1 KRR
fw’%ﬁ%ﬁ?ﬁ% 6hl E‘?#*&#,ﬁ@(%&dy% Al |*’1 pH fEERE (P < 0.05) 5 [P TR G4 SR ’*in% Wiz 72
h el A TS (P < 0.05) © 12 Ali Al Ahmad et al (2008)@‘“#’,”' » fj07) LDL [y
] RSN pH IS 68 VRRIANTIE PRI 2 T ﬁuﬁh@ﬁ&%@&ﬂ%uﬁ
R pH i ] 6. 75 6.8 £ifet[F A (Ritar and Salamon, 1982 Salamon and Ritar, 1982; Deka and
Rao, 1987; Tuli and Holtz, 1992; Chauhan et al., 1994) « 7=’ i[l EE N R 15 ,ﬁ%ﬁ?{?@ﬁk RN
pH == RURRIRAEOT A0 - (T B I 5 7 [l = A e AR i B = 1P =] ]3‘ AT sl ik b
FHREELY M f ’ ’E[iﬁ'ﬁ‘i( TR Al = | PRk pHL RS 5.4 1] Rk I&J/iflé*lj 1 (32%)
ST, (S F B [FARR D pH i ED 6.0 (45%) ~ 6.5 (44%) ~ 7.0 (42%) Bk B 5 )~ T pokE fid g o el

'} pH 6.5 -V AT YU ol (Foote, 1970) « -1 ¥ » ¥R ]| £ 4% LDL H pH {figSi36.9
V TCG AN E = 1 *%E?Tﬁh TR E ek A R &Fﬂ{@? VA e pI s EJfFJI‘Ju?ﬁ ,[[%@?ﬁz I pH
IM¢§ﬁéﬁiﬁﬁ%ﬁbMWWFﬂKWMﬁMleWWﬁ%ﬁﬂ@ﬁW%ﬁ%@
=" VPR e SR (R R L o e g-d (Oliphant et al., 1977 ; Murphy and Yanagimachi,
1984 ; Nagae and Srivastara, 1986) - :_;”J?[ [y P ]' I ifﬂ—‘;‘“ S 1F|[ [Pk (pH 5.7) */Hﬁf’i (pH 8.1) VA Rk
Rl 1 R S Y
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Abstract

The objective of this study was to investigate the effects of pH between 5.7 - 8.1 (5.7, 6.0, 6.3, 6.6, 6.9, 7.2, 7.5,
7.8, 8.1) of Tris-citric acid-glucose (TCG) extender containing 4% low-density lipoprotein (LDL) on the quality
of Alpine goat semen stored at 4°C or -196°C. The results showed that semen stored at 4°C for 72 h, the motility,
viability and acrosome integrity of spermatozoa in extender with pH 6.9 was significantly better than those in
extenders with other pH values (P < 0.05). In the case of frozen (-196°C) semen after thawing and incubating
at 37°Cfor 6 h, the motility, viability and acrosome integrity of spermatozoa in the extender of pH 6.9 were
significantly (P < 0.05) better than those of other treatments. In conclusion, the 4% LDL-contained TCG extender
of pH 6.9 exhibits the better semen quality for Alpine goat semen irrespective of stored at either 4°C or -196°C .

Key words: Alpine goat, Low-density lipoprotein, pH, Semen quality.
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