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Short-term storage of eggs from giant grouper ( Epinephelus lanceolatus)
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Abstract: Egg storage for fertilization and seed production has great significance in aquaculture. Giant
grouper ( Epinephelus lanceolatus) is an economically important aquaculture species in China, and its
fertilized eggs are much expensive. In this study, we tried to develop an in vitro egg storage system in
this species. Storage conditions such as medium, temperature and pH were experimentally investigated.
Results showed that eggs stored in L-15 medium (pH=8. 1) at 22 °C for 2 h showed a relatively high
fertilization rate (66. 4% ) and a hatching rate (47.9%). With supplementation of giant grouper serum
and vitamin premix into L-15 medium , the storage time was prolonged and eggs still retained a
relatively high viability. The fertilization and hatching rates from eggs stored for 8 h were 64. 4% and
44. 8%, respectively. This optimized short-term egg storage system would facilitate breeding practice
and hatchery management in giant grouper.
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1.1 BRFKE

T A 5 A0 0 DF SR AR T R R TR K A PR
N TR IR AL . T 20204F 6~10 A, AT
AFHZEY . RETRRERS AR B AL 2T R A A
BEf R (10~128%, 1A 60~70 kg) , 7EAN T
fEr= e, B I RS S0P i o Rk
WUSCEE T 50 mL #5045, A5 4 °ChEfF B &Ml
o K ORFUSCHE TR 0 500 mL BEES Bar
SRIG O TR SR L P A 75256
1.2 ZEXW

FERE AR 78 TR TP RRIRG, ARlEm
A K TEAS 500 3minf5, HTEH
KGR ARG IR, RIS R 2264 10 L 1Y
KIER ., FES LB T, RERA. BF
4hfE, FPZKEONAEE 2R, EmH MR T
WMEE, AR [ (A=K 09 S50/ 00+ &

£0)x100%, n=1000], HH20hf5, TEMHE
T TS, THA LS [k Fe= Ak &) fo 5
/90T BB % 100%, n=1000%H).
1.3 ZWigit

DL AT 07 T T 6 5858, RN
W3IANESE, BANEEIFEECN =1 000,
1.3.1 fPF@®Asiteyme LIBZN Lei-
bovitz's L-15 (L-15) 15 %L . Dulbecco's Modified
Eagle Medium/Nutrient Mixture F-12 (DMEM/F12)
¥ % 3L . Roswell Park Memorial Institute 1640
(RPMI-1640) 15355 . DMEM K 7 JEAE by FE Rl AR
AW DA bR 35 36 3K F D 28 AR fn B A
BT OFFREEFRIE R A5 16 W LLBIITR &,
28 °CHiLE 2 h, SRJGAINGE T 1) 52 K R S5 LR
1.3.2 HABEGMNE MRELE1HOER, K
DI # T L-15 33 kb, fEARRNREE (16, 22,
28 f132°C) "FARFE2 h, SRIGKCMBE T 2R %S
LR
1.3.3 AL pHMA M Z N T HE I FA-AF
MR TR 5L pH A, RIS 12 258, H
PPy i B AE pHE 7.4, 7.8, 8.1, 8.5 L-
IS5, 2 hJE, KN BE 1Y 2 oK R 5 0
b3,
1.3.4 HRABEIFFEAGTR BELE1,
2MIBIEER, KON IRAFAE 22 °CHY L-15 5 57 5
(pH=8. 1), 43 SIAEA R PR AERT ] (0. 1.2 .4 il
6 h) JEAGHI B 1 119 22 K5 B9 S5 Ak %
1.3.5 RERFIFFEHGHm KT IR
FARAF B EFR], RS [ 0] 9 G 4R 17 (FBS, fetal
bovine serum ) Fl % 47 41 B £ 1L 7 (GGS, giant grou-
per serum) 73 H) TS I 2E L-15 5 37 3 (pH=8. 1) H'
W, BT & FSA Mm% L-15 K E&d,
22 °CLR-AF 4 h, KEIOEF 1 32 K5 00 SR AL R . ey
A1 BE A IR SR A T AL TE BAH TSR, 4 °C
P18 000 xg M BS.Lr 15 min, 43 ES MIHFER , E
-80 °CUKFEHAT
1.3.6 HAEFMRAMNIFFEAGY " HTL
WSS R, T i — 20 K O TR AE B ]
¥ 20 mg/L 4 RURE (ET T E S PFHEA R
ANTD) TRINAEA 0. 1 pL/mL 85 /7 B0 10375 11 L-
1545353 (pH=8.1) . )5, KB F& TR m
e RMIGFRIE T, 22 CHISPAIFE0. 2. 4. 6
F18 h 5 KL I 1) 52 5 R AL R
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S 45 B % FH SPSS 23. 0(SPSS, Chicago, IL,
USA) #4740t 50 M. i A 8508 38 s R P 24 {A +
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MIBF R A B0 7, RZead A7 B ehs, 3
K R L R 5 5 A (75. 6+5.31)% i (59. 7+
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BT EA P20, WEeKEES . £28°CT, b
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H IR 2 RE 2R [(44. 20, 73) % | FIAE i it
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REEE A 1E O IR R R . #E L-15 8597 3
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WAk R B 5 s T 28 °C I 32 CCARFEIIBE 1 (F2) .
MO8 F 22 °C IR 75 M Z K R ik & F
16 °CIRAT 5 B2 R SRR AL R, bk 22. 0 °C
VEN G SR SL 56 I RAFIRE o Bl pH 7. 4 T+ 1
8.1, ZHFE G LEAM MM, HEFITEL
HEA B HEER(F3) . R, HEITH, 7
FiHk pH=8. 1 I}, LRAFJ5 IR ¥ 1Y 3245 3 A1k 22 1]
b 5 T AE pH=8. 4 B 32 K5 R AIEAL R . BT Bk
g, AR RS (22°C, pH=8. 11
L-15 855758 ), XF R R SMAAE ) Bsf ) 1447 003
SRWE L, BB, WPERARh2h)E, H
KGR AL R 5050 R (66. 4+2.70)% Fil (47. 9+
1.28)% ; 4 hJa, 40l F% 2 (45.6+2.05)% FiI
(25.8+1.67)%; 6 hJ&, 4r5lkE % (25.3+1.67)%
FI(11. 6+1. 06)%.
2.2 EmFIXIFERAFERN

h T IER I AR AFI ], 7E L-15 KR 3R 3L 43
BIA M FBS M GSS. N3k 4 frn, 4 in FBS #,
JLF A B0 FARFEAR AT 4 hs 2k 506 T o midshn
GSS 7] LA 42 = B0 7196 1o ES 0. 1 pl/mL
GGS M L-15 357 rh, (RAF4 hfE YR TR 2 HE 5
5004k 2% 43 5 R (67. 6+2. 88)% Fil (46. 3+0. 68)%
(F4). %20 mg/L A RITURY B It &4

R B ABEOENF 28 CCITTEA R 7R e
TRAF 2 h 5 B SZRE SRR A 5 Y
Table 1 Fertilization and hatching rates of giant grouper eggs

stored in different media at 28 °C for 2 h

TRAFA BT TR % L3 %
ozl 75. 6£5. 31° 59. 7+6. 92°

L-15 3557 5 44, 2+0. 73" 25.4+42.42°
DMEM/F12 £ 3% 3 35.2+3. 00° 17. 742. 12°¢
RPMI-1640 1 535t 22. 141, 70° 10. 0+1. 43¢
DMEM K 5734 20. 8+1. 28¢ 8.240. 53¢

1) SHIRAAEIN T 2R 5 L VAT 32 kG, [R50 A R B4R
KEFEFE (P<0.05),

F2 R A BN AL L-15 B R AR
TRAF 2 h 5 B 52 RS AR AL A 52
Table 2  Effects of temperatures on fertilization and hatching

rates of giant grouper eggs stored in L-15 medium for 2 h

TRAFIREE/°C ZHER % LR %
16 54. 5+4. 36° 33.8+43.83°
22 59. 7+4. 07° 39, 143.9°
28 44.2+2.72° 26. 6+0. 47
32 40. 5+1. 86" 21. 8+1. 62°

1) FRFIARIFRAREEREE (P<0.05),

3 BT ABEAENT 22 °CHTFEA IR pH EAY
L-15 35 IR B R A7 2 h R B SRS R A R Y
Table 3 Effects of pH on fertilization and hatching rates of
giant grouper eggs stored in L-15 medium at 22 °C for 2 h

PRAF pH SRR % WL/ %
7.40 58.945. 48" 37.2+1. 59°
7.80 62. 6+6. 65° 42.9+3. 90"
8.10 67.9+2. 45" 50. 16. 98°
8.50 54.12.90* 33.0+2. 87°

1) FFIARIFEEAAREEZREE (P<0.05),

0.1 uL/mL GGS Wy L-15 i 3= 3 p , B0 PR A7 A I
A3 T Rt . fERAE8 hE, BRFRYS2Hs
RO L R 43 ) R (64.4+1.87)% il (44. 8+
1.76)%, 54 hf16hihEEER B HEES,
RFXIEA (F2),

3 3 8

3.1 BIFRENEMEFEERN
AT 5T 1 S X ey A B A0 B R M AT ) B
FW AT, L-15. DMEM/F12. RPMI-1640 F1
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Fig. 1 The fertilization and hatching rates of
giant grouper eggs at different storage time points
in L-15 medium (pH=8. 1) at 22 °C

T4 WAR ARG IE T 22 CCHEE S AR I T Y
L-15 B5 3 5L R AT 4 h 5 (0 32 KGR AL 3
Table 4 Effects of sera supplementation on fertilization
and hatching rates of giant grouper eggs stored
in L-15 medium at 22 °C for 4 h

TGRS LR SRR % AL %
1 pL/mL FBS 0. 5+0. 08" 0.00
0.1 uL/mL FBS 2. 30, 42° 0. 00
1 uL/mL GGS 53.8+1.32°  31.8+1.90°
0. 1 uL/mL GGS 67.6£2. 88 46. 3£0. 68°
XTREZH CASTR NI i ) 47.2+3.56° 25742 54°

1) SRR FRARZR R (P<0.05).

DMEM 85 72 588 H T el W A e 35 97 . FATX X 4
FhERFRIEIEAT T, 250K, O FORAEAEL-15
B dh A B W 2R R AR LR (K1) L-15
SRS I RE A M R ARG R, B 4RO
BEANMLIE T pyag o AT e AT IR R B
TEL-15 3553, RhH A 5 40 ) B9y 28 25 15 B
RiEFIE T LLREA AR5 UNEEAH AT DL IE
BRI oy B L R s R R
L-15 A] H A A B 40 0 DR AF () JE Rl 5 2
3.2 RENpH X I FRIFHI NN

T BE R 5 T B - ORAE RO G 3R . AN ]

AN FBER R AN [ GRAF IR 1] B 71 5354 .35 22 5P < 0.05)
K2 22°C L-158533E (pH=8. 1) VRN A1 BE £ 1 75 Al
HeA R BURAENG , 0T AR ORAF I 18] 5 09 5208 R AR AL 5

Fig. 2 The fertilization and hatching rates of giant grouper

eggs at different storage time points in L-15 medium (pH=8. 1)

with supplementation GGS and vitamin premix at 22 °C

02 () B F X R IRE R ER AR R 2250 . A
WEFTHEI ,  CRAF B 1T BB 5 A0 AT 2 b 1) YL B A7
5o KM BR T HORE 2K P 1 25 B B 7 B BE
Tiif 32 A AR AFIREE 1 71 ey A B A — A
WnZs, fEilgms, H B RIS KRR 28 ~32 °C,
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UP T30 B 0 2 R R AL R . Ik, B A
B0 50 R A7 B I8 GBS 16 ~22 °C . DRI 17
F14) F5e 325 hek BB UK % B 1) e 3 T B 1 30 7 LAl 1
Frp g s, Flan, IMEEEfTE 1S °CF 3
B, (AN FIRAF RS AR BEAE 7~11 °C ¥, ik
PG A% 1) B9 B 20 i PR AL 15 °C, H R A BEBE
KRR 25eC ™, HET, XFIFIRAAREM T ¥
AR FE G R 0 SR AT SR A AT AT A 0 A A 1 3R
J&E AT HE 23 A ATR B0 40 i P AR G B, AT Bh T
HEFFON TN ). 25 A, pHE A At
SR M R ML B B F 96 Fy 1o 202 il B
16 pH=8. 2 By 35 FE B th R A7 3 d S5 2 K % 8 T1E
pH=9 Fll pH=10 Ay G F= L rf 0 FRATTAIBFE K 3L,
M PN FARAEAE pH=8. 5 L-15 5553k b, Hw &
FREAE, (BfEpH N 7.4, 7.8 F18. 1 BYEGFRHEE P,
T Z R R R 2R AR (£3), |TF
pH N 8. 1B, PRAFS BT 32 K5 R AR AL R e
PRI 1 S 1AL 8y Ay B 00 D (R A7 AE pH=8. 1 (35373
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FBS F1 GGS. 45H KW, Usin FBS X #ai f1 B 1
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