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The Mass Production of Fertilized Eggs for Industrial Aquaculture of
the Convict Grouper Hyporthodus septemfasicatus

Chung-Kug Park*

Maritime and Fisheries Science Museum, Yeosu 59771, Korea

The mass production of fertilized eggs of the convict grouper Hyporthodus septemfasciatus was studied from 2013
to 2020 for industrial aquaculture. The experiment was divided into two groups. Group 1 broodstock was raised from
wild-caught fry and used from 2013 to 2020. Group 2 broodstock was raised from artificially propagated fry and used
from 2019 to 2020. Males used to collect sperm for artificial insemination weighed more than 7 kg. The effects of
various hormones on artificial ovulation were investigated from 2013 onward. Among these, luteinizing hormone-
releasing hormone analogue (LHRHa) at 100 pg/kg body weight showed the most effective results and was used for
artificial egg collection from 2014 onward. In Group 1, the average total egg production per year, average egg produc-
tion per individual, fertilization rate, and hatching rate were 26,143 mL, 609.7 mL, 93.3%, and 91.8%, respectively,
and in Group 2, were 2,750 mL, 316.5 mL, 92.1%, and 90.4%, respectively. Based on these results, we showed that
a large number of fertilized eggs for artificial seeding could be produced consistently. Moreover, the mass produc-
tion of fertilized eggs in Group 2 establishes a foundation for the complete aquaculture cycle of H. septemfasciatus.
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AN 2 XOP =0 oFAMALEES 7| 2519 tH(Waullur et al., 2011; FAO,
015). S-euteh= 003 doll 5/4d0] Q&5 AJAike] 7154

o]l AA5= vle]2k(Family Serranidae) oJF& 124 ]Q{g 0]Z AL31E 93} i AYAITIA] = o] R o | X]
27& 2 2 (Kim et al., 2005), 53 o|(Hyporthodus septemfas- SkaL ok U 9] 5o T AJAF 2 F i Ao ofjst o
ciatus), HB}2|(Epinephelus akaara) % Av}2|(Epinephelus L So}7]9] A} &elj(Miyailara et al., 1989), 248 &
bruneus) 5 F8 FAETOE Z15F WL Qloh. 3t Aol 22 o] e (Kitajima et al., 1991), H4] 71472 (Lee and
o ofte] sfo1e) FrtolAlolE FAL0% 4114 o] o] Go, 2003), \h28H} 420 2-8 % (Shein et al., 2004), 472
o)L ol EFataL, o} AZA] FA7 e ETL YA 3} 8-%=(Song et al., 2005), A}2]©] 7|3 (Nagano et al., 2007)
o] ufj9- vro A o|tiKohno et al., 1993; Harikrishnam et 2 27] A K Park etal., 2014), BFo] 8 24 215 BhAY 9l Al
al. 2012) Hobrobe] T/ ol FAl 7w/ dgE B (Kim et al., 2012; Won et al., 2017), on] =7] 9 BERaule
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HIeh S0 20005 vl oV S S A TEsto] bl g Lol AKimetal, 2016) Sol 53k
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5731 ofu e Group 13} Group 22 -2k ARE-3}
S tt. Group 1 (Wild caught fingerling derived broodstock)<2
2006 89 At ol ARE sfolo] Frbolglom e of
1,100uk2] #[olE ¢ $- sd7HF2](10 10 % 5 m)oflA] 7
| 5k Fdate] 20139 R 2020 7H4] A Eof ARg-a}ict.
Group 2 (Artificial seedling fry derived broodstock)= 2014
d Group 194 A4 ATk 2 HE uk5o| X Qg HE
o] Alskar 5|7t ajste] 201993} 20201 ofn| A ko g2 A}
ahaich.
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Group 1% A2 2013 Eof 2|4 s2i 252 0l e
T8-S A8l st dRolA T2 Folof o A nE
ZARSITE 3222 salmon GnRHa (gonadotropin releas-
ing hormone agonist) and Domperidone (Ovaprim, Syndel,

H

Canada), luteinizing hormone releasing hormone analogue
(LHRHa; Sigma, USA) ¥ LHRHa pellet 352 A3} Tt
S 21X 5% = Ovaprim 0.5 mL/kg, LHRHa 100 pg/kg 2 200
ug/kg 27] 77F2k Lee et al. (1986) W o2 A2 LHRHa
pellet 400 pgkg S AHEato o4 192 b 5 280
FARBISAE.
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Ar o &2 =X =472 AR 7 (Nikon NM-40,
Tokyo, JAPAN)3}o| A Zjzk @AofA] =4 F-75 Eelatoe]
FAES 2ARIAAL, 2 20+0.5°C, P+ 33.4+0.2 psuo]
A ) eteiet. RERE-2 FHAYAAA ol 35 & AollA] F
SHE-Z RIS QlEAoll ARgE A2 A =7l o=
FE gHsgon, 2 Hd A 794419 cm, Bt Al
7.8+0.4 kg WA S AFg819ic)

ST O A

Group 1: 2013 %ol A7HE vid o & aup7f 71 £91d
LHRHa 100 pg/kgs 7ol SAFskaL Afjet 9l =45k A 4to]|
il 201497E 20209 7H2] 2AFsESITE o] A|e] Hgat A
5 SAsklon, AeEke & A 9 NAME Ao R
APgstGich W 7= SAET HIE R Vel on, X
Wibbs R4 A% AFFxmLed G4 x B 48
(%) < Ht F-2ke(%) = AP 3Tt

AHE AFT A 20149 HoF A% 80.2£1.2 em,
o AZF 82+0.5 kg on vl Axsto] 20204 Hat A%
93.8+3.2 cm, B A% 10.4+1.2 kgol| at5ict.

Group 2: 2014 Group 19[4 AA4HH =420 2 HE ul5

A Q1EEHE Y8k 57 ¥HE] & LHRHa 100 pug/kgS
Aol FAFsEe] Ak Bl =2k AYAbe] th sl 20191 F-E] 2020
W7 2AFSFEE. o)A 9] AR AlF-2 S7d8kAaL, Aetek
2 3 A 2 NAE AREo 2 AP etoleh Gl ke
FEN FIEE Ui on, JAS ek 72 Group 1
s ol-g-sktt.
a2 o
SEZ SFY HigRE

T2E FH kol wE wizkiE #5IE AR
(Table 1). Ovaprim 0.5 mL/kg, LHRHa 100 pg/kg, LHRHa
200 pg/kg, LHRHa pellet 400 pg/kg 2= A g Lo Al vjghd-
=7} ghol g gich. & YRS Ovaprim 0.5 mL/kg 3,430 mL,
LHRHa 100 pg/kg 4,650 mL, LHRHa 200 pg/kg 4,550 mL,
LHRHa pellet 400 pg/kg 3,140 mL7} 2fz+=] o] LHRHao A

Table 1. Effect of different hormone on the ovulation and the eggs quality in Hyporthodus septemfasciatus

Ovulation rate

Treatment No. of TL BW  Number of — — Fertilization Hatching
fish (cm) (kg)  Owulated Total amount  Fertilization  Individual 44 (%) rate (%)
of eggs (mL)  eggs (mL) (mL)
Ovaprim (0.5 mL/kg) 10 58.4+2.5 5.64+2.1 5 3,430 2,330 466 421 52.6
LHRHa (100 pg/kg) 10 61.6+1.5 52435 7 4,650 4,350 614 92.8 93.4
LHRHa (200 pg/kg) 10 62.3+3.1 55435 7 4,550 4,150 593 91.2 91.2
LHRHa pellet (400 ug/kg) 10 61.8+2.8 5.443.5 5 3,140 1,870 374 48.6 64.8

TL, total length ; BW, body weight; LHRHa, luteinizing hormone-releasing hormone analogue.
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Ovaprim, LHRHa pellet 2.t} 32 AzHak-S- Ll ik 714
2 ZH=ES Ovaprim 0.5 mL/kg 466 mL, LHRHa 100 pg/kg
614 mL 2 LHRHa 200 pg/kg 593 mL, LHRHa pellet 400 pg/
kg 374 mL it} 5~ 52 LHRHa 100 pg/kg? LHRHa 200
ng/kgol A Z42E92.8% H 91.2% %2 =& 455 YER AL,
F= kO] F-ofgt Afol= ¢1%lon, LHRHa pellet 400 pg/kg
48.6%, Ovaprim 0.5 mL/kg 42.1% =0 & LJEpgt}. S5t
o th3t #3822 LHRHa 100 pg/kgoll 4 93.4%= 7H =Sk
17, Ovaprim¥} LHRHa pellet A 2|57} 2+2F 52.6% 2 64.8%
2 W) el 52 S50 w2 Ralg o] dAa o|S 1
Epich & A2, A ek, 448, 2518 LHRHa
100 pg/kgollAl 71 aabA 9l A o= veht 201495 8=
LHRHa 100 pgke 5125 540 4742 A4S 913 AHg3)
et

Group 1 2 A4t

Group 12 2014¥-7¥ 2020714 LHRHa 100 pg/kge
2 O3S AASFITH Table 2). 2014 ojn|Hehe] Hat
A% 68.5+3.5 cm, Bt A5 6.8+ 1.2 kg, & A==k 21,200
mL, 7HAE A=k 605.7 mL, +HE 91.6%, F31-8 90.6%
et 2015 ofu| ko] Bt A7 70.1+£4.2 cm, B+t AlF
7.3+£0.8 kg, = AT+ 33,600 mL, 7HAE A aF 685.7 mL,
THE 92.2%, H3E 90.4%3Act. 20161 ofu|Rcke] ot

gel
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A7 72.3+£3.8 em, Bt A%F 7.2+ 1.1 kg, & ke 35,500
mL, 7HAE g 739.6 mL, HE 93.8%, F3HE 92.8%
k. 2017 ofw| o] Bt A4 75.1+£2.5 cm, Bt A5
7.9+0.7 kg, & AzHeF 32,800 mL, 7HAE AHgkek 713.0 mL,
FAE 93.4%, F3He 92.1%%t) 20184 ofn|Hcte] Bt
7% 77.5+3.1 em, H4F Al 7.6+0.3 kg, F ATF 26,500
mL, A A 662.5 mL, THE 94.8%, 3 93.2%
ot} 20194 oju)whe] Hit A% 79.2+3.4 cm, Bt AE
8.5+ 1.2 kg, & A==k 19,900 mL, 7HAIE etk 452.3 mL,
TAE 93.9%, F3H& 91.5%%t}. 20201 ofm| ko] Hat A
780.1+2.7 em, Bt A5 9.4 +2.2 kg, T AHk7F 13,500 mL,
ANAE A 409.1 mL, A F 93.6%, -2+ 91.8%%ch

A A 20142 E 2016A71A] HA}2 0 2 F7)5)
U 2017¢ 58 7haste] 201993 2020 of| = 324 3] 7h4s}
pig

Group 2 =gzt &t

Group 2+= 2016 0] A3 ofw|SH o]l thsf 20199 F-
2020'371A] LHRHa 100 pg/kg® ARkl 5 A=k, 7HAE
At e Foka2 AT Table 3). ofm| k-2
20199 Ht A 47.5+2.3 cm, Hat A5 3.74+0.3 ko3l
11,2020 0= Bt A3 482+ 1.8 cm, Bt A% 3.96+0.4
kg & 217k A 2F 0.7 em, A% 9F 0.22 kg 57Tt

Table 2. Group 1 induction of ovulation by LHRHa 100 pg/kg in Hyporthodus septemfasciatus from 2014 to 2020

Ovulation rate

Experiment year Nf?s:r? f (Znh) 5;(\3; Ngﬁ%ﬁ;gf Individual ~ TL BW  Total amount F?;ﬁ'gz(%/fj;’” T;ET;}?
(mL) (mL) (mL)  of eggs(mL)
2014 50 68.543.5 6.8%1.2 35 6057  309.5 3118 21,200 91.6 90.6
2015 61 70.1+42 7.3x0.8 49 6857 4793  460.3 33,600 92.2 90.4
2016 60 72.3+3.8 7.2+1.1 48 7396 4910  493.1 35,500 93.8 92.8
2017 60 75.1+2.5 7.9+0.7 46 7130 4341 4127 32,800 93.4 92.1
2018 50 77.5+#31 7.6+0.3 40 662.5 3419 3487 26,500 94.8 93.2
2019 55 79.2434 8.5%1.2 44 4523 2513 2341 19,900 93.9 915
2020 41 80.1#2.7 9.442.2 33 409.1 1985 1437 13,500 93.6 91.8
Average 54  747+34 7.81+1.1 41 609.7 3579 3435 26,143 93.3 91.8

LHRHa, luteinizing hormone-releasing hormone analogue; TL, total length; BW, body weight.

Table 3. Group 2 induction of ovulation by LHRHa 100 pg/kg in Hyporthodus septemfasciatus from 2019 to 2020

Ovulation rate

Exoeriment vear No. of TL BW Number of — Fertilization Hatching
p y fish (cm) (kg) Ovulated Individual  TL BW  Totalamount a6 (%) rate (%)
mL) (mL) (mL)  of eggs(mL)
2019 11 47.54£2.3 3.74+0.3 8 56.8 721.9 2,700 91.8 90.3
2020 10 48.2+1.8 3.96x0.4 8 58.9 748.7 2,800 92.3 90.5
Average 10.5 47.9+21 3.85%0.3 8 316.5 57.9 735.3 2,750 921 90.4

LHRHa, luteinizing hormone-releasing hormone analogue; TL, total length; BW, body weight.
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Bk =82 20194 oju| Wt 11u}e] Z sujel 7} vjek S
E]0] 73%, 2020 oot 10ute] 3= 8uta] 7} et 8- x| o
80%= UrERTh & AR 20199 2,700 mL 7HAE Azt
2310 mL 9337, 2020 2,800 mL 7§41 kg 323 mL 2
UE AlE-9] S71et e ARE S71ske S Y

ek AET 235182201949 91.8% 2 90.3%% 12 2020
A= 92.3%, 90.5%2 LHERL} 2W7E 44 83} atg-2 747
90% o1& H .

SAole AMASY ASEAEA A FolA M &
AlgE fzlo] Ao s JAghS st Algd Wo ohE dA
o] ek AAste] 1nte] o] =71} th=9] A 2 3

oz AAgto] dojubs Al7l= AT 6 kgold
o], M W 570l 9 iyt Mk Tsuchihashi et
al., 2003). ole|g SAlofo] A% Aeix] AT R} ofel]
170-methyltestosterone (MT), 11-ketotestosterone (11-KT),
testosterone (T) 5= ©|-83t 21914 +AeE &3 AES
3} QIth(Kuo et al., 1988; Chao and Lim, 1991; Yeh et al.,
2003a, 2003b; Bhandari et al., 2004). ¥ 7o) 4= 20061
FE Aol Aof 1,100mH] 5 AR A} 20134 7 kg o4
O] 7HA| 5 & s0uke] F- 17HA| 2] =7lo] Edstlon, wid
HA T 70 FF HlEo| S7Fske] 2020 o= U 151)
< 7 10t2]of o] 27th(data not shown). A% 591 57
of ofuoflA] ¢1912 g2t §lo] A Al ek Fot
2 sk g % glgich AF7 R W Aol Weke] A
A AT} kel ol ool a1 AL glow, o]l cie 3k
A7t Wag Ao Azt oz Aol 22 A
olol u}e}, 2B Aol7k Lz A0z AA Sk o] A
1917 gAstw GEE SAo] BA0) SATE 56.2-94.9%
(77.8 £2.9%)= K 115]¢) ©1(Song et al., 2008), = S7-0]| 4]
ZA B0 91.6-94.8% (93.310.7%) 2 S5A0] LA At
T8 842 A ofu| o] e W etk A S AR
S A o st ek 4= QI

AFA A o =2 w9 523t o 7o) FHAY A qlof 7MY Fast
84 TSP thd e S5 A TS ghsfjof sk o]t 5t
ARt /g0l 5 Zoet A7 uieldt o] F ofm| o] AR A
Bje} AP d s ofl whE Adu| S} Aletr]of FAlRkeh Ab
& 447} 22 877 9] 5.2 ARk §2} 417 et
1 & A Qlth(Toledo et al., 1993; Okumura et al., 2002). &
Kol AT ALSSHE Fot sAHEe elA Aeliiete
T A oRtTh

A A Az 0] obd FA] of 7ol Hijgt Ul At F=E ¢
A A A A= 2 220] ARA| Q1 HCG (human chorionic
gonadotropin), Ovaprim 4 Y| 8}=4] &0 o] §-=|w, T A}
A o] YA A= T 2 o] AT R H]E £418hH= GnRH (go-

ofj

=1

nadotropin releasing hormone)2] AR 21 thoFst LHRHa”}
AME-E) 31 Qltk(Tamaru et al., 1996; Hassin et al., 1997; Wata-
nabe et al., 1998; Marino et al., 2003). LHRHa+ g4 0] 9]
5hi1 o] §#219] GuRHZF 72410 2 G AFste] 39151 AL§
)31 ¢lck(Sherwood et al., 1994; Zohar and Mylonas, 2001).
o} 7] Higt W ARt FEE 93t 22 Ao A= i olF
of et F2E 9 4% ST oK Aol v Fas)
TH(Soyano et al., 1993; Jang, 1996). w}2tA] 543019 vzt +
%= A3} Ovaprim 0.5 mL/kg, LHRHa 100 pg/kg, LHRHa 200
pg/kg, LHRHa 400 pg/kg pellet % LHRHa 100 pg/kgo] 714
Ao g yepgth o]k LHRHa S=AR] O3 vljgh
I 7 3}= sea bass, black sea bass, caspian brown trout ‘501 4]
= By v Qlti(Alvarino et al., 1992; Michael et al., 2007;
Ahmad et al., 2010).

A&E7FsE A ARE HsliAle ARl dire] Alsh
Aol A o g2 sk Ejojok o A IpAo|t}. AHlAE 2| of
2R AT ofuR el A AAME ek 20149 605.7
mL% 1L, 20159 685.7 mL, 20164 739.6 mL& Z7}3}t}h7})
2017 713.0 mLZ 743t 20199 452.3 mL ¥ 20204
409.1 mL= 73] Hashs Aoz Ueidth A717 5
oF A2 20149 A 68.5+3.5 cm L A% 6.8+ 1.2 kg
a7, 2017 A& 75.1+2.5 em ¥ A5 7.9+0.7 kg, 2019
| A% 792434 cm @ A5 8.5+ 1.2 kg 1831 2020 A
A 80.1+2.7cm W |5 9.4+2.2 kg2 A5t o= A%
of wheh AR A o] FTkshrE B4 AlH o] Aut
W ghahis 0.2 A, olof chat thopst A7t ey
ofof 2 Zo]ct.

201495 20208714 vid B+t 26,143 mL& Az}
Fom, o] 7|7t Fet A A 183,000 mLSaL,
AE 91.6-94.8% (Bt 93.3%), F3H 90.4-93.2% (H++
91.8%)= UEtstth /o] 459 27]= °F 0.8 um M5
Z 1,000 mLg 1207+ 2 AkE|o(data not shown), ¢
7 AL FRe=dnE ARexmig dex
o+ FHEX B FIES HE5te] 26,143 mLx 1,200
X 0.933 % 0.918=26,869,5870}2] 0]t} of7]of) AA] FH7}A]
A SEE 10%: 7P43IR oF 2709 nhelo] QIEER At
o] 7Hs 8 Holek. b0z 9 oF 10vk uhel & Q4jgicha 714
st oF 27017k AR A ] Thef oFAle] 7Hsd A 0. Al
Zhic}. 201991 S-2futeh o Alol 5 AVAFRES 85217 MIT %
2]+ 43,320 M/T (50.83%), 23|52} 20,348 M/T (23.87%) =
AUAA HEE o] Jlom, TAol= 145 MIT2 = A A4
20 0.17% AHAI313 Qo] tl-9- e zoleh. SAo] 474
2 epaiAto) o oj7|7] el 20104 E| 2012471 <Azt
FHAEE 2110k S70]gl O Qg Al 4t o
AARS 23] 2013WHE 2019E7HR] A7F 6160t 2 27}
AL, 2015 o= Hoff 1,177- 0] 7} 4] = A Th(statistics
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2 FAZ A= ofnlke], QISR QS-S A4 2
S B3 ofu e A9 =3 |7t g E|ofof gt B
TolA= ol & 28l 2014 of] AFAAE 2| o] 2HE F/d gt of

1R eH(Group )04 A g0 = HE AR 55
= 9la)aled 5W7F ARSI 20194 T} 20204 ofm] R tho.
AH&-3HSITE 2019 & A2k 2,700 mL 2 7§ A At
310 mL, 20204 & 3=kek 2,800 mL 2 7AE A2k 323
mL%ow, ojn| k2 2019 H A4 47.5+£2.3 cm,
A% 3.74£0.3 kgL, 2020 0l1= Hat A7 482+ 1.8 cm,
Bt Al 3.96 0.4 kg T A4l 2| o] 2 FAJ 5T o u] F thof|
A Bt SHAYLEC 2 qhEo| 7] A2 o] gtof A Ajgto] 7}
TRt 27w EAS Bt FA o Fe 27 e 4
o5, F A F(tunas), F7/dolF(sturgeons) 5ol A Ad<sol] &
A 717k AQE= o F TR BEAAS Y = U=A
o] kil & H H(Geir et al., 2010).

B A= 20069 HE 20208 7H4] 154 5 )
iAol gt AxpR A 9bd oFAle] 719kE 5l
At il 71 gl S St AN A ] FH A} &
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