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2 s gHi2| B2 REE 2ol et = 221K ovaprim, pimozide, LHRHa, HCG)I LHRHa
o =8 ZME ZASIAUCE LHRHaE 50 pgkg™, 100 pgkg™, 150 pgkg™, 200 ugkg'el &
L2 HM2SIRUCL Z2E2 § 2|0 FASIRA2O, AL A1t LHRHa tHs, 2|1 LHRHa%t
PimozideE Z8st0] £0i3ME Mf 7HE 2utHo|Yan, & HET Ato|e] X0l 79 gle
Ao = LIEHGCE MatM HRHaS THEo 2 AM8dseE 0| 7HY 8% 0l Z{oz HmTHer)
J2|3 LHRHaE CHYet 22 A2[st0] Hi2te s S ZASH A1 100 ugkg'el s=2
FOUE I 71 R A2 ZAE[UCH

This study aims to investigate how ovulation induction of red spotted grouper, £pinephelus
akaara varies when treated with different hormonal substances such as ovaprim, pimozide,
LHRHa, and HCG. As for LHRHa, we injected it at four different concentrations: 50 ugkg™,
100 pgkg™, 150 pgkg™, and 200 pgkg™. All hormonal substances including LHRHa were
injected into the back muscles. Buoyant, embryonic survival, fertilization, and hatching rate
were the highest in LHRHa and LHRHa + pimozide group. When LHRHa was injected at
different concentrations, buoyancy and fertilization rate were the highest in 100 pgkg™’
group. Embryonic survival and hatching rate were the highest in 150 ugkg™. Based on
these experimental results, we concluded that LHRHa at the concentration of 100 pgkg™
is the most efficient for the ovulation induction in this fish species.

Keywords: Hormone(2 2&), Aquaculture(Z4!), Ovulation induction(8i 2t-3 &), Grouper
(Ht2|2h, Red spotted grouper(&HIZ])
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Harikrishnan et al, 2012). 1 & SHI2|, foinephelus akaaraz S,
CHEH SHORAIOL, Y& S50 =& oty X E

C
o
Cf sHel erz=eb A= EIt Y= X0 ZESL) IHHM=

L myr o

Bi2|Dh(Family Serranidae) (7= H MA 3Z=H 0|42l Al ol 27 AY 5ol Ak 3jgS SH2R HFezs HF
TRE 7K1 4, SIHHE FHULE 1ItE AH|[ED Q= Of E, §F2RE 22|k 88Xk SX|0| ZE3t1 YUCHKohno et
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al, 1993; Harikrishnan et al, 2012). #1X77HX| FHi2[of 2t A=
£ M2HEEaH £7| A Ukawa and Higuchi, 1966), 44414 et
(Hwang et al, 1988), Xl SZE2Z(Qiutao et al, 2011) S0f 2ot
AF7 20| AT LM E HRZERE UH(Kang et al, 2003),
M0t g™ EHLee et al, 1998), HO|M4E(Lee and Hur, 1998), HE
H3l(Lee et al, 1997), 't Lk XEX|0f HEN ‘LS (Park et al, 2016),
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ZEEE HCG (human chorionic gonadotropin), GnRH
(gonadotropin releasing hormone), LHRHa (luteinizing hormone
releasing hormone analogue) 52 AF83IH=L, Z|20& Pimozide
£ =83t AF23FALE Ovaprime O|8317| = $HCkWatanabe
et al, 1998; Tamaru et al, 1996; Hassin et al, 1997; Park et al, 1998;

U SERE ZF W =20 M2 zutof thet ATe OjH(s A3
O|EKHong et al, 2015)
et 2 AF0lME sia7tRel FA-NM ASE FHt2
|
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A0z 2013 630 TH oAl AZE SHHOAM KT
B 7HF2(5x5%5 mOA st = 2014

o0 RET T SRYUC YAI2
et M85k 2-phenoxyethanol (Sigma Co., USA)E 200 ppm<S
=2 OFAA 2222 Ma[StAIT

o

SFE TS| QA d=mot LAUTEY 36.2+
, 5344535 g) 47 100124 222 SFER HjE
2 FERICKTable 1). 222 FF+£ Ovaprim [salmon GnRHa
(sGnRHa: DArg®, Pro’Net sGnRH), Domperidone; Syndel Laboratories
LTD, Canada], Pimozide (Sigma Co. LLC, USA), LHRHa (desGly',
DAla®; Sigma Co. LLC, USA) & HCG (Daesung Microbiological

Labs, LTD, Korea) 20, 2} 2& &Z = Ovaprim= 0.5 mlkg”,

Marino et al, 2003). 0|23t 222 U T2E FTKX| Hz2[0f ozt LHRHa + Pimozide2 100 pgkg™ + 1,000 pgkg’, LHRHa2 100
HiZtR = S22 22 30 JA0MZ of0] Atg2tz|e] Sdxd ugkg™ X HCG2 500 IUkg'QICL 2t E58 $222 H13x 8
2 3220 FRet N2l 520 U2t ¥r0| C127| G20 @ ROl 5 20| FABID 48M2 FIt 3 SRR K2}
Y WY YHE QM XY 5220 F79 M| 525 2 AMHoR £HAZ 3 2NE U $HES BHHYD, £
Hohe 20| 02 F23ICHSoyano et al, 1993; Jang, 1996). SHA| HMeEte Ao 2 2H IPNoAM MEE 9l 23182 A4t
Table 1. Hormones and their concentrations injected to induce ovulation in female £ akaara
Hormone treatment Con‘ce‘ntrgtlon of BW No. of fish Ref
injection (cm) @
. i Chowdhury et al. (2010)
1
Ovaprim 0.5 mlkg 364145 754.2+58.1 10 DiMaggio et al. (2013)
De Leeuw et al. (1985)
LHRHa + Pimozide 100 pgkg™ + 1,000 pgkg™' 354469 764.8+42.8 10 Park et al. (1998)
Lim et al. 2012)
LHRHa 100 ugkg™ 36.7+5.3 743.5+61.8 10 Liao and Leano (2008)
HCG 500 ugkg™ 36.3+3.7 750.9£51.2 10 Song et al. (2008)

Each value represents mean + S.D. TL: total length, BW: body weight, Ref: reference
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Table 2. Concentration of LHRHa injected to induce ovulation in female £ akaara

Hormone treatment Con‘ce‘ntrgtlon of T BW No. of fish
injection (cm) (9

LHRHa 50 ugkg™ 358+35 677.5+518 10
LHRHa 100 pgkg™’ 357+22 651.9+70.8 10
LHRHa 150 pgkg™’ 352457 639.5+814 10
LHRHa 200 ugkg™ 36.3+49 724.3+42.1 10
Each value represents mean + S.D. TL: total length, BW: body weight

3. LHRHa ST HIZtGE 20

mBuoyant  ONon-buobant

SEE R0 ME Hizte 21 208 EOE LHRHa2l = E 20 '

ZO e HiZhR e 2OE RARSIRICE LHRHa2| X2| s=E 4 g _
3
7= 50 pgkg”, 100 pgkg™, 150 ugkg™" X 200 pgkg' TR g 150
TE0) H13E 5180 S 20| ZARID 48A2t At s 2 B
SO R X2Hst0] AYOR SHAZ T Y4B L 2F W
ES MHSIYD £PEE (MR WHntgoM dEs I £ 5
3122 ZHOINACHTble 2. 2 AT YUET 358:41 cm, < ©
HZ 67334615 g) ZZt 100t2|Y S22 X2|E SFRICt
0 Ovaprim LH-PI LHRHa HCG
7E:I J-I-I' Types of hormones

Si7FFE[0IM BE[E 00| TETE YR Z2E RO
CHet HiZtR e S ZAfH A1t 471K 222 ZR0]| 2 |
HY Ha M2t Ovaprim 05 mkg' =2 Ma[st £ZH0|A
£ 14384103 mICE 1 F 708+146 mi7t £ABIAU T, | HRHa-
Pimozide (LHRHa 100 pgkg™ + Pimozide 1,000 pgkg™) X2/t
T M = 1558469 miZF MEHE|AD O F 1374485 ml7t &
ASHRICE LHRHa 100 pgkg'! &2 XM2[3t F7H0M = 1760
447 miZt MEEAD T F 1596461 mi7t &SI, HCG
500 IUkg" =2 X2|ot FZHoil M= 185.2£858 mIZt K2R}
11 5 726191 miZt 248 UCHFig. 1).
2HE +HE YUMES A Foes MET Al #YE2
Ovaprim 49.7+20.3%, LHRHa-Pimozide= 88.2+4.9%, LHRHa=
90.6+2.3%, HCGE 392+106%2 LHRHa XNz2[3t A7} 718 =
ULt +HES Ovaprim 702+10.0%, LHRHa-Pimozide= 884+
34%, LHRHa= 859+4.0%, HCGE 754+180%Z LHRHa-Pimozide
=Y Ne| det 7t %0 GEEEES Ovaprim 655+
18.9%, LHRHa-Pimozide= 90.2+10.1%, LHRHa= 86.9+3.5%, HCG
£ 642+123%2 LHRHa-Pimozide 28t Mz| &&77t 718 =
ULt 23122 Ovaprim 66.3+20.5%, LHRHa-Pimozide 854+

Fig. 1. Amount of spawned eggs by various hormone treatments
in £ akaara. LH-PI: LHRHa + Pimozide (n=10 of each type of hor-
mone). Ovaprim: 0.5 mlkg™, LH-PI: LHRHa 100 pgkg™ + Pimozide
1,000 pgkg™, LHRHa: 100 pgkg™, HCG: 500 IUkg™

2.5%, LHRHa= 87.5+3.3%, HCG= 53.5+182%E LHRHa A{2| 4!
7t 7S = RUACHFig. 2).

2.LHRHa SE4¥ Hj2]E

S22 Z]0| o3t B2t = 21t LHRHa M2| A7} 7+%
ZUOMH, 0| ENZ LHRHa s&E Z7| L2 K2
HiZtS RZ3IRCE LHRHa 222 &0 M2 7MY o
222 LHRHa 50 ugkg' SE2 M2| MET0ME 1668+
6.1 mICZ 1 F 1396+17.3 mi7t £4BIRAL, LHRHa 100 ugkg”
Hest oM E 1692437 miZF AZHEAUD 1 = 1526247 ml

5L LHRHa 150 ugkg' sE2 XM2|st AH M=
17062123 mi7F 2L} O F 151.023.7 ml7} 243131,
LHRHa 200 pgkg' SEZ XM2|o A0 M= 173.9299 mi7t
XZHE[AD O 5 13384159 mi7} EASHFCHFig. 3).
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Fig. 2. Buoyancy, fertilization, embryonic survival, and hatching rates of eggs obtained by various hormone treatments in £ akaara. LH-
Pl: LHRHa + Pimozide. Ovaprim: 0.5 mlkg™, LH-PI: LHRHa 100 pgkg™ + Pimozide 1,000 pgkg™”, LHRHa: 100 pgkg™, HCG: 500 IUkg™. (A):
buoyancy rate, (B): fertilization rate, (C): embryonic survival rate, (D): hatching rate.
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Fig. 3. Amount of spawned eggs by concentration of LHRHa in
E. akaara (n=10 of each concentration of hormone). LHRHa50:
LHRHa 50 pgkg™, LHRHa100: LHRHa 100 pgkg™, LHRHa150:
LHRHa 150 pgkg™, LHRHa200: LHRHa 200 pgkg™

LHRHa502 83.7+20.3%, LHRHa1002 90.2+2.7%, LHRHa1502
88.9+6.9%, LHRHa2002 77.5+10.0%Z LHRHa1000|A 7t =
ULk =HES LHRHa502 86.4+2.2%, LHRHa1002 87.8+1.6%,
LHRHa 1502 85.5+1.9%, LHRHa2002 83.3+2.7%% LHRHa1000i|
M7 guon], MMESS | HRHa502 85.1+18.9%, LHRHa-
1002 86.6+10.1%, LHRHa1502 89.9+3.5%, LHRHa2002 82.5+
123%E LHRHa1500(|A 7}a =UCE OFX|2te 2 2352 LHRHa-
502 80.1+14.6%, LHRHa1002 84.5+2.5%, LHRHa1502 859+33%,
LHRHa2002 78.7+89%Z LHRHa1500{Al 7& &=A LIEFLICE
(Fig. 4).
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Fig. 4. Buoyancy, fertilization, embryonic survival, and hatching rates of eggs obtained by concentration of LHRHa in £ akaara. LHRHa50:
LHRHa 50 pgkg™, LHRHa100: LHRHa 100 pgkg™”, LHRHa150: LHRHa 150 ugkg™, LHRHa200: LHRHa 200 pgkg™. (A): buoyant rate, (B):

fertilization rate, (C): embryonic survival rate, (D): hatching rate.

£ 0| 01 S238ICHSoyano et al, 1993; Jang, 1996).
o2 OfF JAFYL Al 82 WS 9180 HCG, LHRHa
2 AHESIH(Tamaru et al, 1996; Hassin et al, 1997;
Marino et al, 2003), %/Z0{= Pimozide?t OvaprimO| O|&%|7|=
StCHWatanabe et al, 1998; Tamaru et al, 1996; Hassin et al, 1997,
Park et al, 1998 Marino et al, 2003). HCGE ARO[ ZHEsID,
MzZo| 2B ds A TR0 HE 20E 7HX|1 U0 TR
AHOJ A BEO| AFEE|T UX|ZH(Lam, 1982; Donaldson and Hunter,
1983; Hodson and Sullivan, 1993), S22 XZ| 0|=0| 5 7§40
He[xol Chet LHdol M7a, AL Yoz dets F
= Xoke| JQlo| N, £¥E A R0 I¥s F= =
HO| LS QUCHKwon et al, 1996).
8% HiZtRE A =HE Rt & HEO
£ EOFACL LHRHa/GnRHa= HAHHE S REAIF|X| oD,
LHe| &2 FEot0] A4 HEHo| 2 Hel K52 & &=
7 o

1, 240l 8oloto| YUY 27 H2 A= LM Tt

=l

bR

T O rot

OfF &7t GnRH T&29| FAFE ME0| ZHLISHA AHEO|
7}&38kR|2hSherwood et al, 1994; Zohar and Mylonas, 2001), &1t
oF HhZ0 CHEH B2 AlZH0| @7E= EXTE 7HKL JUTHCrim
et al, 1988; Zohar et al, 1989). & ATFOM T LHRHaE Et=2 =2
HE|BAL Pimozide? Zeldt] ALEYS I HEO| 7t !
ot HAOZ LIEFHOH, (HRHa S22 N2 5=9 %7HK| Zi|
AlZHof S BA7F Yoo K2 s MEAlZto)| Cst
o3t HoZ Atz ELCY,

o[ AHFOIM FHHIZ| 22 of0|2| HiZH K= Al LHRHaE At
o A7t 7hY 20|, CHZ2 2 LHRHa2t Pimozide
oroh A7t X O|RUCE. Ovaprimt HCGE AM8SH A

T H22Xo R o|2f3 it Z2 2|t 0jF2 540
(Epinephelus septemfasciatus@t Hl=$t ZIHE EO0IFACHHong
et al, 2015). Sokolowska et al. (1984)2} Lin et al. (1985)2] &L
ME LHRHa2t PimozideE SRS W7t LHRHaE TIE22 A
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