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Study of Different Extenders for Short-term Chill Storage

of Greenback Mullet (Liza subviridis Valenciennes, 1836) Semen
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Research Title Study of Different Extenders for Short-term Chill Storage of Greenback

Mullet (Liza subviridis Valenciennes, 1836) Semen
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Institution Faculty of Agricultural Technology Songkhla Rajabhat University
Year 2007

Abstract

The five different extenders; saline solution (0.85%NaCl): frog Ringer’s solution (FRS),
Cortland salt solution (CSS) , Modified Cotland #1 (MC#1) and bicarbonate buffer (BCB), and fresh
semen were tested for prolonging viability of greenback mullet’s spermatozoa under short-term chill
storage. The semen was diluted in each extender (1:6 = semen : extender), then stored at 4-5°C in
refrigerator. The second experiment was subjected to test affect of dilution pH, on spermatozoa
viability. In this experiment semen was diluted in the same extender set but adjusted pH of all
extenders to pH 7.0 The Third experiment was tested for aftect of sodium chloride concentrations in
extender mixes The amount of NaCl salt in extender, FRS, CSS and MC#1 was increased about 100 %
while the sucrose concentrat in extender, BCB was decreased 50 % The motility of spermatozoa in
each of extender mixes was checked at 2 hours, and everyday after incubation until no more motility of
spermatozoa was detected. The results showed that FRS-2 (FRS, which twice amount of NaCl) gave
the highest motility of 13.3 % at 7 days after chill storage. In addition, FRS, CSS and MC#1 which pH
was adjusted to pH 7 and increase NaCl concentration , were also able to keep motility of greenback
mullet spermatozoa after 7 days of chill storage from 2.3-8.3 % It was better than fresh semen. The
motility of spermatozoa was 5-13.3 % detected at 3 days after chill storage. Amony 5 extender , BCB
with or without pH adjusted and with or without sucrose adjusted was unable to prolong motility of
spermatozoa. The same extenders adjusted pH to increased or decreased about 0.5-1.8 non affect of
greenback mullet semen. The results from this study suggest that the use of inexpensive, easily to
prepare saline solution (0.85-2%) for chilled storage of greenback mullet sperm could result motility of

spermatozoa was 2-33% at 5-7 days after chill storage.

Keywords : extender, semen, greenback mullet, chill storage, short-term
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1

NINWURN 8 w1 MC#I (modified Cortland’s # 1)
y
U

ﬂ?muuﬁﬁ 10 1191 BCB (bicarbonate buffer)

v
o

NINWUNA 11 1191 BCB-1 (first modified bicarbonate buffer)

mslialumInaaei 2

o o ’ uy c!' £y T

wmsdsuanudunsadumaveninnmnaassh 1 Widlunan pH=7) Taouis
¥ v * E4
1111910MINAaBeft 1 W13 pH A101A303 pH meter nazlsy pH veahnliidunaie drudlunsa
(pH<7) YSuTaoin 1 N NaOH duiluan (pH>7) USulamdy 1 N HCI

v ¥
nazSonvelnuiduiunde 1 (0.85% NaCl-1), first modified frog Ringer’s solution (FRS-1), first
modified Cortland salt solution (CSS-1), first modified Cortland’s # 1 (MC#1-1) ueig First modified
¥ ¥ v v

W ~ [ = 3 o o °
bicarbonate buffer (BCB-1) eN&INTNN 4 mm%msmmﬂmmt% LLﬁSﬂﬁﬁi')%ﬂﬂlﬂ?WHﬂ‘?ﬂ

Yuauanfumsnaasei 1

nmsnaaeen 3 Ysugasiem
PMSIRUAUMINAGBI
] ¥ ¥
MNUNUMSNAAB U VIRLINUNMINATEIN 1 Anu1ie110 gas (Hngasiausgas. lums
at oy e o a ~ S w ey dy °
nanvai 1 wazthegas IniniinsUSudSinumsnd 8nsgas ) inusnyninderanszuend lu

v a a a s 3 o A a k4 a <t ~ o
@‘LUHQNWQN 4-5 SNAUYIBUE ﬂtﬂﬁ]il"ﬁumﬂﬁLﬂﬂ’e)uvlﬂ’.)stlﬂﬂﬂ’q%ﬁluuWUWEJ,ﬂiLﬂNLﬂiUUWIU‘UﬂU

¥ .
o I=)

a ' : g % 3w o @ ' a
henlsugas vy saziudeda aendanmaiuinm 2 ¥1lus uaznniu awnegIwzaonua
° oy J :I 3 3 L] =) Jd dy
NMINITNADDI 3 9 Lmawﬂﬂfﬂmmﬁ@ 8-10 A7 U 11 NINIUUN AU

v b4
o

= S
nsnuunn 1 vdudeas (control)
ot J
NINBUNA 2 11 0.85%NaCl

= ot
NINWURN 3 81 2%NaCl

-

G ol
NINVUNHN 4
o s

NINWUNN 5

)

81 FRS (frog Ringer’s solution)

FRS-2 (second modified frog Ringer’s solution)

=
=
-

NINWUNN 6 CSS (Cortland salt solution)

m'%'mnuﬁﬁ 7 CSS-2 (second modified Cortland salt soluticn)

—
ad
—

NINUUNT 8 MC#1 (modified Cortland’s # 1)

Toe Tog Do Tog Tog Doe Hog
el [od
- —

MC#1-2 (second modified Cortland’s # 1)

-
[eud
-

a o
NINUUNN 9
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NINWUNN 10 1101 BCB (bicarbonate buffer)

v }
mmuuv’fﬂ 11 11971 BCB-2 (second modified bicarbonate buffer)

mstlfiRlunsnaaesi 3
= : ] o :’ a Yes | = : P J
wisunholmilaodSugasie vinmsnanesi 1 WlUTnamsmiilugasnhouniuiu
A a2 AA ko 4 aya - S " aa 4
nivanasnniay Meililesnnganiivmngas Welditenaingeuds nuhegiimanaeuinm
I'd °y 1 T 1 :’
(20-4 % ) waznInMisgoantsnosveatimea Surtuldims nquazaisszneui 9 lushmezia
Snuandarlugtvesloooudiulng fe losouveslmivy (Na) uazaaelsa (1) Taoiiladon
10 nfwnlansuvenimeia uazaaelsa 19.34 nswAlansuimeia Falmnszuendadlulani
1 4 o ve 14 o de 4 ¥ 4 y4 o
n3eY (ANUAN 0.5-17 ppt) uanannsesgluriiiinnuduies - Auun (17-38 ppt) 14 303y
°y Hdq ¥ & o : 4’ A a 3 a °y A
ganhoilfnusayninge TaomudTue Nact Uszuna 2 niwesgasian Turhehil Nacl i
drutszney Ao qas 0.85%Nacl U3uiili 2%Nacl gas FRS tutSuna Nacliilu 13 asw/dns
Sun¥olniuitly second modified frog Ringer’s solution (FRS-2) &35 CSS uY5u191 NaCl i
14.5 nSu/ans ﬁtlﬂ%ﬂﬁlﬁﬁlﬂu second modified Cortland salt solution (CSS-2) g§as MC#1 N
Ysurs NaCl iy 3.76 n3w/ans Sondolnaiitlu second modified Cortland’s #1 (MC#1-2) uiaz BCB
a £ & [ = 4 ' .

915U sucrose mmwmﬁlu 42.75 NIN/ORNT Liﬂﬂ%ﬂiﬁw‘ﬂu second bicarbonate buffer (BCB-
2) FIMINN 5 AT MIAUT AR l,laffmsmﬁmmmwﬁwﬁmiﬁﬁaacﬁuLafnﬁumsmam

=
n1iuae 2
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= i <t : v 1 I d o : 3
M5 3 dalszneumanil uaz pH veniugasaieg Tumsnanesi 1 ineinusnyninge

’ ° [ = ot
Panszuendludiougungii 4-5 esmusaiFod

dulsznay qwsfnywm

(N3Y) 0.85%NaCl FRS CSS MC#1 BCB
NaCl 8.5 6.5 7.25 1.88 -
KCl - 0.14 0.38 7.20 -
CaCl,.2H,0 - 0.16 0.23 0.17 -
NaH,PO, - - - 0.36 -
NaH,PO,H,0 - - 041 - -
NaHCO, - 0.2 1 - -
MgS0,.7H,0 - 0.39 0.23 0.23 -
glucose - 3 1 1 -
KHCO, - - £ - 12.5
sucrose - - F - 85.5
reduced glutathione - - = - 3
nd e SRYANATY 1,000 Hadans
pH 6.2 L 45 7.6 5.5 ‘ 8.8

¥

nnomg  howaazgasdsenoualy penicillin 500 U Uag streptomycin 1 Gaansulushon 1
Nanons
FRS o frong Ringer’s solution
CSS A9 Cortland salt solution
MC#1 A9 modified Cortland’s # 1

BCB Ao bicarbonate buffer
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{ ¥ °y 1 1 -
Mm3nn 4 dwmdszneumanil uaz pH vouthngasaeg lumsnaanesil 2 iveusnm

: 4 b4
o o <4 a P
irermnszuendludibugungil 4-5 esrzaiFoe

dmilszney _ qmﬁ?m
GEED) 0.85% 0.85% FRS FRS-1 CSS CSS-1 MC#l MC#lI-1 BCB  BCB-1
NaCl NaCl-1
NaCl 8.5 8.5 65 65 725 725  1.88 1.88 - -
KCl - - 014 014 038 038 72 7.2 - -
CaCl,2H,0 - - 016 016 023 023 017 017 . -
NaH,PO, - - - . . . 036 036 - -
NaH,PO, H,0 - - - - 041 041 - - - -
NaHCO, - - 02 02 I 1 - - - -
MgS04.7H,0 . - 039 039 023 023 023 0.23 - -
glucose - - - ¥ 1 1 1 1 - -
KHCO, . - A : > X - . 12.5 12.5
sucrose - - f 3 & R - - 85.5 85.5
reduced glutathione - - Z - - - - - 3.0 3
Hindu HPAUATY 1,000 Haaans
pH 62 7 By , = 55 5 8.8 7
v v

veme o waazgasisenouaau penicillin 500 [U 4A2 streptomycin 1 Haansuluthen 1

Noaans

FRS Ao frong Ringer’s solution

FRS-1 A9 first modified frong Ringer’s solution
CSS  f8 Cortland salt solution

CSS-1  fi@ first modified Cortland salt solution
MC#1  f1® modified Cortland’s 1

MC#1-1 719 first modified Cortland’s # 1

BCB 10 bicarbonate buffer

BCB-1 o first modified bicarbonate buffer
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{ 1 A : 1 P 8 4 o
51N 5 daulszneumunil uag pH ¥ouiegasaniee lumMsmanoed 3 MaINUI NN

:‘ Ay ° o = =
uuyetanszuenm ludiiugungil 4-5 esrusaigen

duyszney qﬂni’wm
(ﬂ§N) 0.85% 2% FRS FRS-2 CSS CSS-2 MCH#1 MC#1-2 BCB BCB-2
NaCl NaCl

NaCl 8.5 20 6.5 13 7.25 14.5 1.88 3.76 - -

KCl - - 0.14 0.14 0.38 0.38 7.2 7.2 - -

CaCl,.2H,0 - - 0.16 0.16 0.23 0.23 0.17 0.17 - -

NaH,PO, - - - - - - 0.36 0.36 - -

NaH PO, H,0 - - - - 041 041 - - - -

NaHCO, - - 02 02 1 1 - - - -

MgS0O4.7H,0 - - 0.39 0.39 0.23 0.23 0.23 0.23 - -

glucose - - - - 1 ] 1 1 - -

KHCO, - - { - ~ - - - 12.5 12.5
- sucrose - - o - % - - - 85.5 42.75
‘reduced glutathione - - - 5 - - - - 3 3

Findu RUIUATY 1,000 Uadans

pH 62 6.9 7A 7R A6 7R S8 6.0 88 8.5

9

HoMe  NAasgRssEnNaURaY penicillin 500 TU 11ag streptomycin 1 finansuluho 1
Hanans
FRS o frong Ringer’s solution
FRS-2 #® second modified frong Ringer’s solution
CSss A9 Cortland salt solution
CSS-2 #i® second modified Cortland salt solution
MC#1 A8 modified Cortland’s # 1
MC#1-2 719 second modified Cortland’s # 1
BCB A9 bicarbonate buffer

BCB-2 79 second modified bicarbonate buffer
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F2Tua
0.85%NaCl 90 767 667 567 433 333 117 53 48"
FRS 90 86.7 867 733 60 433 167 6.7 57.9°
CSS 90 86.7 80 70 60 533 233 8.3 589°
MC#1 90 83.3 80 70 56.7 40 16.7 6.7 55.4°
BCB 833 233 15 5 0 0 0 0 158°
vhidona 90 33.3 11.7 5 0 0 0 0 175°

Q o

v
HUe 9NYT a, b, LIRS ¢ LtﬁﬂQﬂ’.)"lll&!ﬂﬂﬁlNE)E_JNﬁﬁU’d”lﬂﬂl (P<0.05) ﬂl@ﬂgﬂiﬁWUW U
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HUFD AR (control)

anuiunsailuaave e
d' o [y 1 :‘ d' 9/
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(PH=7) MINFATIAN 5 §AT AB 0.85%NaCl, FRS, CSS, MC#1 Laz BCB i pH ilu 6.2, 7.5, 7.6, 5.5
uaz 8.8 MUy nendelsy paoitlu 7 Sondelniitiy 0.85%NaCl-1, FRS-1, CSS-1, MC#1-1

o : 3 3 o :‘ 4 ° =4 =Y =
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- o 4 = @ 4w o @ ' a
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0w

oy 4:’ ) 1 ¢ g 4 A vl a v oA w P '
mmeuwamsﬂasmuﬂmsmaﬂu U8 IDyRNUEAIAY (P<0.05) (MINHUINT 3) WU IHA

¥
o

minaasuilulhuesfisrfusumsnaansii 1 Aethorgas 0.85%NaCl, 0.85%NaCl-1, ERS.
4 o > 2 o o o ¢4
FRS-1, CSS, CSS-1, MC#1 uag MC#1-1 aunsanusnyninge 1duiu 7 3u Gus 8 wesisuams
q P a 73 o 4 o :
mﬁau“lmmmaqmﬂu 0% NNYAT) T.ﬂtmuJ65mummsmﬁau"!mmmaqma‘ﬁmmrf]u 49.8, 50,
¥ v ¥
55, 57.1, 58.6, 58.2, 55 1A% 55.6% MUAIAY dI11w1 BCB, BCB-1 uazinsoaaduduainise
3 o : g Y o P=3 g o ' 4 a -
NuSpEMiuAe lafies 3 Ju Tﬂsjmﬂaﬁmummimaau"lmmmaqmmasamﬂu 16.9, 16.5 az
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:/ = @ d. [ 'o/ s ot [ ¢ o o :ci =y
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t v an Y] 2} o a ¢ o o
HANANAUNNADA (P>0.05) AUIET CSS-1, FRS-1, MC#1-1, MC#1, uay FRS nilosuanis
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é ‘ r
L A
r2 7
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)’ y’

indou Tnveseqisesnnnamdiy UANINIIgAS CSS, CSS-1, FRS, FRS-1, MC#1 uag
Mc#i-1 TesidudmsindonTnivessqigeniuanmenaadne<0.05) fnfen 0.85%NaCl,
4 ¥
0.85%NaCl-1, BCB, BCB-1 uazin¥oan
b 4
anuiunsaillumeve e 0.85%NaCl, FRS, €SS, MC#1 uag BCB fanilue.2, 7.5, 7.6,
5.5, uaz 8.8 awday uazdeSunmuiunsadusnvesihudnanldiauiunaael =7)
o w Y ~ R =1 (L
(4n50.85%NaCl-1, FRS-1, CSS-1, MC#1-1 ag BCB-1 Mu8191) Asn1519h 9 daezmiuladim
1 d b 4 b4
amnilunsaidtuanvenihionis 10 gasiimamadlu 0.8, 0.5, 06, 1.5, uag 1.8 mudrdugani
- l: A jo NS S W :' ‘; a ’ d 3 o A
waziievhgihenfivsupt Wy 7 uazhitlsy pH wuAushuninFelinadewlofdudmsnieonln
3 »
Y0309 WUANANAUNITEA (P>0.05) AuiumsmiunIeaanudunsadudegae 0.5-1.8 Wil
s s d o A a o & Y o = v ad
wanpulasiuanInanu lnaveseqianszuendr Feaoandestumsinuives sagild yan
[ » ¥
U5 (2537) finvinlanszueniludarfiannsasidvegluimiianmuaadeunidoniis any

¥
Wunsadluaie faus 4.5-9

~ - 4 4 a o - o
ATTNN 7 !ﬂ@il‘*}f“@lﬂ?ﬂﬂﬁ@ﬂqﬁ?ﬂlﬂﬂ@ﬁ%ﬂﬂ?ﬂi‘”ﬂﬂﬂﬂW 1”?’)151’1@66\31’] 2 MIHINI
LﬂUiﬂHWH’IW@iuuVﬂﬁﬂﬁﬂN ] U ‘H']L‘K'E)ﬁﬂ Glumauamﬁﬂu 4-5 'ENP{HGHﬁLGIfUZ’T

muzcmim 1,2,3.4.5, 6 uax 73U

s A a
!ﬂﬂSlclfuﬂﬂﬁlﬂﬂﬂu‘lﬂﬂ‘llﬂﬂﬂfﬁ

b

gasho 2 T 2% 3% a4 s edu 7% mdusw
$11u9
0.85% NaCl 90 80 76.7 70 46.7 20 13.3 2 498"
0.85% NaCl-1 90 80 76.7 - 667 . 46 20 167 3.7 50°
FRS 90 833 833 733 633 30 13.3 3.7 55°
FRS-1 90 80 80 76.7 70 333 20 6.7 57.1°
CSS 90 86.7 80 733 633 533 16.7 53 58.6°
CSS-1 90 83.3 80 733 633 567 133 53 58.2°
MC#1 90 833 833 733 567 333  16.7 3.7 55°
MC#1-1 90 86.7 8.7 767 533 333 133 5 556"
BCB 867 233 167 8.3 0 0 0 0 16.9°
BCB-1 833 233 167 83 0 0 0 0 16.5
T - %0 533 267 8.3 0 0 0 0 223°

MUING  ONYT a, b, ¢, HAY d LAAIANUUANAIDIITIE R Y (P<0.05) v09gRT01 LAy

s> 3
UNYDTR (control)
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Source of variation df SS MS F

Main plots :
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