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RIS BRI B U0 AR WL B, OR L
WS I R R AR B S, RO pH., &
KRR . R UK R A2 B o m e 2
AR, MR, AR R
P AL T T 5 ot S AR, BRI pHL R, 2
K AR 2 AR DR R G i 1T B T 1A
WEEER RN B R e, S SRR I U S =R MR ARG
HOCHERE, —HAEURTY ., eI LR SR
S Rl E EEAEHS, BE AR, =
FORAN AL Z BRI L, TS N BETR T |
SRR A i 7 BR 4R S A A S HO TR AT
B8 AR 7 Bl I R 5 AR T AT L, O 5 SR
ARG AR AT AT, LA 2068 A4 07 ik
PG T e MM P SR ALV AL BRI S RO,
7 P 2] 25 4R 5 21858 2R Ty B SiE 3R HE B X B9 5 P 3 A=
HAE AL R o

1 HRE5HE

1.1 e

SCR R 2014 45 1 A JERE A IR FLILT K
PE WY, Lk AR JeAM . AR
T 5 HEARPE ARG RS B Y 3 WML 18 F, MfE
i K/NTCIH 22 SRR E: (2.17£0.34) kg, fRK:
(41.004£2.67) cm], 3 {30 5 8, B T (6.0 mx
6.0 mx0.9 m), /KiR 18~20°C, EhFEF 30~31, HFA
7 mg/L UL I,
1.2 EFHE

AHFFE I FOE e N TS 41 TR,
BARTr 58 L0887 7 i g — R M- B fa 2%, 28 4H
R4 N T35 B FUAE S R, i 20 66 2Ry fili o
e R — 2 B . RAEST LRH-A3250~
300 ug/kg+HCG500 1U/kg X E 55—, 24~48 h
J&, Rt RGO, JF e — B 1 IE 5
KW R I ASOCA . BEPLIEI 6 RBPEMR 4
AR ST BN T8RS, 12 A 4l I 6 BoE
NACE TR F M NS T 1 G N TR,
WA B4, 6 B AGE M TR F N gka &
PRGN TG, ik C 4. HRMMa=n1
Bz g . Wk, iCh—A1ER, B 6 N E

5o BOR TSR URZHE IR 45 5 mL, FHZE1H
TR T, IRARIE TS TR0 AE N80 C IR AE .
K U8 E [l — b Y VRS W, HS T 1% 13k 80% LA
o2 10 min J5EEE 07, AABF EH AN 80 cm
(1) 60 H i 48 HETE MEAL I, T A7 4 T2 0 AL I & T [A]
— 40 m’ K3, TR, AU R A
GRAEIK ¥ S HORRS, EARE R 18~19°C
1.3 EEMRSEIT

PRl SO0 F A ER 2 A B S, R 32K BB IR ]
AT R E 2ENTE, FIGET 2 ET T,
ER R TR EETEN, BHZHEREL
i3t 3 K, BIRGETT 200 ki

NG R Vo= I Je B R I i B R G 5 B <
100%
14 H@mIERSW
141 SREHE W 1g AANT, HERE
TRFREE 129 (g/mL)IMA T 0.9%4: FER /K, koK
WF A3, 2500 r/min 2.0 10 min, il 10%7%]
WL
142 HWUHSWE HHEEHE BCA %l
FE (R G T 3R R B A BR A A]), it
PRI A BT A O 2R Y i (ng/g); SR
M2 (AA)E 2 D R A B F 45 6 e Bk GRAUR &
W4 F e st AR W TR E SR T A FRA R, E—
BRK TR EYHOARKS D2 RS ® M IELL,
IR 1 g W UN N B IR & 5 (mmol/g);
W Y R (SA)E BN e SR S-H 3R I 4% & Lt
PR & TR @ AR ) TR R A R A
A)), SR E S IO ShRERI AT AR 1 g
T O PN M VR R O B (mg/g); R Tk W R 1 (ACP)
TRV Bl 1 il (AKCP) 3% g I R FH Bk s AL 4 e £
PR & TR L @ AR Y TR R A IR A
H)), & XTE 37 CHEHLERA S5EREH 15 min
A1 mg By 1 ARG A PR R M
(MDH)/{ J7 I 5 2R FH I 4 1 s vy A4 2R 325 (X7
BT R R TR A BRAF), & X
1 mg ALEHEARNAFRD 1 min N
1 pmol JIE A8 B e SR 1 ANl 7 A
143 HSBEEHL B 0.1 g BE TR T, A
1 mol/L KOH-H B 3 mL T 80°C /KA 20 min,
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B EJE A 2 mol/L HCL-H BEA 7 3 mL, 80°C/K
20 min; BHJEIMECEE | mL, JRiZAE, #
B )E, B WO T A - S A (GCMS-
QP2010, &3, HAS) LMK,

1.4.4 FERAEEFERSENHT MK @i
FE: Rxi-1MS (30 mx0.25 mm, 0.25 pm)TE 408 H:;
THERF: MIIHEE 150°C, L 15C/min J+ &
200°C, FLL 2°C/min TFE 250°C; #AE O
250°C; #H S (He)Wife: 1 mL/min; H shibke, it
FEARAL 1 pL, Z0 9% ke 20 1; 3% 500 40 B i 1A) -
2.5 min, SRS TR E T, B TEE
JE230°C, 116 280°C, HFHRER 70 eV, i
FHE R 45~500 m/z,

i 2 NISTO8.LIB i e kA T Hu &, i A i iR
HL(ERCRE & T 80%), R4 H bR G TR 5 N A5
g TR L A5 H e A R R AR X 5 o
1.5 HiEsbiE

HI SPSS 17.0 X R8s AT B R 2R 07 2553
Hr(one-way ANOVA)Ff:#47 Duncan £ L%,
Pearson AH ¢ R i 8 &7 5 w1 J7 B 40pr,  LASR I B
BRSO S B R OC M, IR JLA AT e
UIFZ A FAME T 50% 19 4 b 8 bR Ch PRIE 1
BH AR A TR, AR R R AR
I T2 K5 R T 50%AE A i st HoAA R H M E
P, BDON AR . Bl DO B8 br i iR 22
(X £ SE)#/R, P<0.05 NZRBEWKFE, R>
0.400 ]I R AETEAH G

2 HR5SH

21 ARAENFZR/ETWL

X 18 45RO B 52K kA T AN Ab 3,
A LB T 4432 5 0 (86.66+1.82)%; HER 1
RO, HAZKE R E TR, P (57.14+7.18)%;
WeIR MR G, HAZHE R %2(31.89+3.18)%. A B,
C3 A ZHE R 5 B (P<0.05), 5 PR,
2.2 AREARILFHEEE R WL

h# 1A %0,A. B, CiX 3 4i[a] ACP, MDH
25 1 25 (P<0.05); AKP 7F 4% 4 B[] JC fh 25 1 2%
S (P>0.05); ACP 1£ A 4% Jifei, R 1 G,
YUF-P ACP 1% 77 i 2 T B (P<0.05), 2 JilJ5, ACP

WG 1B AL, MDH 7 A AiG )1 & T B, C
W41 (P<0.05), B, C P4l H 8B W 22 &
(P>0.05); AKP I Jj 7E A4 [A] 4 18] Ot W 3% M 22 =
(P>0.05).
23 AEAA SA. AA FENTH

3 1 Al J1, SA TE4 4 TGN &M% R
(P>0.05), AA EE A Hfed; R 1R, AA
G E AR L(P>0.05); R 2 FJE, AA &
HWETMK, 5 A B HHLER DB EELL
(P<0.05).

xk1 TERLEANAEENRRHIRHSELT K
Tab. 1 The changes of enzyme activity and metabolitesin
eggs of Takifugu rubripes under different treatments

n=6; X +SE
~ AbHZH grou
/bR item group
A B C
T P WO R GRS
/[U/g(prot)] 146.03+8.89" 114.00£2.73° 94.29+3.44°
ACP activity
P B R RV
/[U/g(prot)] 455£1.59  3.39+£0.32  1.99+0.64
AKP activity
SR Mt S T
/[U/mg(prot)] 1.50+0.08"  0.98+0.08°  0.83+0.07°

MDH activity
MV R 75 HE/(mg/g) SA 23.59+7.89
M FER/(mmol/g) AA  4.65+0.40°

10.9943.36 24.62+5.62
3.74+0.20°  1.07+0.37°

T A — A7 B P bR 3 30T RS [ 35 A [ 40 0] 25 5 B 3
(P<0.05). AR FFEIIS 1] 0 J& . 1 J6] . 2 KRB T4 3 4, K
W CHE AL B C.

Note: Values in the same row with different superscripts show
significant difference (P<0.05). According to the time of delayed
spawning for 0 week, 1 week and 2 weeks, eggs were divided into
three groups and were recorded as A, B and C, respectively.

24 AEAFAERREEFIE R LG

M2 2 T, A AP BRF N PO BERR (Crao)
wREET B, C H4L(P<0.05), i B. C P4l
To B E A (P>0.05); T HEEFR(Cs5.0) &% EFE A
s, C A&amil, 2B EETREEE
(P<0.05); AFHHFR(Cro.0) R Crao FHELH 25 L
s FEHINER (Creinn)PE AL B PHAL & mAHIT,
T FHER(P>0.05), MHE C H8E T K
(P<0.05); VHFR(Cis.) T EAE AL C Hl[H 25 W3
(P<0.05), B 415 A, C LB LR ELER
(P>0.05); a-V KPR (Crg:3n.3)F Creeiny 22 LA FAAH
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Tab. 2 The content changes of fatty acidsin eggs of Takifugu rubripes under different treatments
n=6; X +SE

REFRZ group

JE B2 /[g/100 g(fat)] fatty acid

B C
T PUBERR Crao 1.7740.01° 1.5540.02° 1.51+0.01°
T HEERR Ciso 0.45+0.01° 0.41+0.01° 0.37+0.01°
FEHR Cieo 21.86+0.10° 20.95+0.08° 20.73+0.14°
FEREINTR Cieiin 7.77+0.04° 7.69+0.02° 7.07+£0.07°
TR R Cis:o 5.51+0.04 5.55+0.04 5.53+0.03
W2 Cisa 19.16+0.18° 19.43+0.24%° 19.81+0.11°
ERRIR Cision 1.62+0.01 1.6240.01 1, 63+0.01
a-WFRAR Cigsns 0.91£0.01° 0.89+0.00° 0.82+0.00°
ME-11- A2 Cao:1neo 1.80+0.01 1.76+0.02 1.80+0.02
164 TR ARA 1.35+0.02 1.4240.03 1.38+0.03
AR IUIE R Caouans 0.62+0.01 0.62+0.01 0.61+0.02
Z Rk AR EPA 6.57+0.08° 6.42+0.06" 5.96+0.05"
T TR R TR Conisns 3.5240.05° 4.0240.03° 4.00+0.04°
Wiz-4, 7,10, 13, 16, 19-—+ "k /N KR DHA 22.93+0.19 22.92+0.15 22.93+0.22
SRR SFA 29.59+0.11° 28.46+0.07° 28.15+0.12°
Z A G 7R PUFA 37.5120.17 37.90+0.13 37.32+0.18
B 0 17 B MUFA 28.72+0.18 28.89+0.24 28.68+0.14
T TER N HEBR (DHA): ik 1L RS R (EPA) 3.49+0.05° 3.57+0.05° 3.85+0.06"
TR HE R (EPA): 6L DU R (ARA) 4.88+0.12° 4.54+0.11° 4.32+0.09°

=T EUE T B ARSE SRR R R AN I 4 8] 25 5 35 (P<0.05). KRR BTN 0 A 1 /8. 2 GO0 740k 3 4, R4l

fEA. B, C.

Note: Values in the same row with different superscripts show significant difference (P<0.05). According to the time of delayed spawning for
0 week, 1 week and 2 weeks, eggs were divided into three groups which were recorded as A, B and C, respectively.

W, 17 A TR L R (Canisnos) o Ak 100 1A 5 iR
(SFA). 8k Fu s R (EPA): A6 AE DU 5 FR (AR A) )
5 Crao BALEH—F, —+ @SN HER(DHA): —
Bk LK ER (EPA)YE A, B W4 R L & % R
(P>0.05), MHAAECHUHFEINBEST AB WA
(P<0.05).
25 AEREAZERSNHNZTELSEEXMN
M3 3 T, LT8R Jy i DT P ACP 25 2 Fif
A A S80S H 32 R 3 M 56 (P<0.05), Hi
ACP . MDH W F % 1 5 H Az M R B R B 8 3
2 PR IE AH 6 (P<0.05, R*=0.705, R,’=0.630), 41K
KB AKP 1 715 528 3 (B A7 15 AH SE M (P>0.05,
R=0.214); BTN AA &t 5520 K5 0 3% E A
J(P<0.05, R*=0.706), BN SA 153245 K]
KR BB B AH PR (P>0.05, R*=0.010); Xf£L6E%R
J7 fil B1 25 B 107 R 2 i 55 L A2 K5 M OGP o A
7, WA Ciao. Ciso. Cieo S5 ZHEFRE

i LR O (P<0.05), 16 ZAE R4 M, 3
Fit IR R & w3 2 IS Croing. Cissnss
EPA iX 3 FIg i R 5 52 K5 R IR 0 HH 4k 1IEAH 56
(P<0.05), Cysns 5324 5 B 3% T 5&(P<0.05);
FEAT AL, EEARJT BTN SFA FrEt S
Z KGR F B IF M 56 (P<0.05, R=0.725),
DHA : EPA 54 % 5 I % 1 H1 56 (P<0.05, RP=
0.604), H . {H Fifi 52 4 10 BR AR 2 TH = a3, A
FLE IR A 3~4; EPA: ARA 53285 REIEMHX,
BRH 36 A58 AN 135 (P<0.05, RP=0.390), H: [ {7
TE 4~5 P50 o HARNR MR WHE AEHR (Cis.0) « KR
(Cigane) Mi-11- "+ %R (Ca0.1n0) . ARA, —F
B DU TR (Cao.an3) . DHA ZEFF AR FTIE 52K R
FETER St S
2.6 JLFEZERAER I RIEGKBHOELIER
M 2% 4 I, £18E 7R J7 i B 9 ACP .MDH ,
AA S Cigo. Ciso. Ciso S5 7 MEIIREA LTS
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Tab. 3 The correlation of biochemical parameters (x) and fertilization rates (y) of Takifugu rubripes eggs

H 7L i x independent variable [E] A5 5 (y =32 45 % x100) regression modle R F P
i P Tl L R 5 /[ U/ g (prot)] ACP activity y=0.791%-34.867 0.705 41.56 0.00
Tl #5 PR BTG 14/ U/g(prot) ] AKP activity y=4.321x+44.263 0.214 4.366 0.06
SRR I SR I /[ U/mg(prot)] MDH activity y=56.111 x-3.252 0.630 29.92 0.00
MR R 75 1 /(mg/g) SA y=0.155 x+55.508 0.010 0.154 0.70
S LR /(mmol/g) AA y=11.647 x+21.816 0.706 46.92 0.00

I D7 2 /[g/100 g(fat)] fatty acids

T PULERR Crao y=171.146 x-217.077 0.740 49.45 0.00
T HEEER Cisio y=411.613 x-111.570 0.531 20.23 0.00
FAEIR Cieo y=34.682 x-676.018 0.643 31.63 0.00
FEETHER Croeinr y=57.509 x-373.332 0.646 32.01 0.00
TR Cisa y=-22.220 x+491.093 0.176 4.63 0.05
a-TEJFRER Cigians y=374.538 x-267.071 0.490 17.34 0.00
TR AR EPA y=64.551 x-349.079 0.660 34.05 0.00
TR ERIR Carses y=—70.773 x+330.724 0.556 22.30 0.00
B RIE IR SFA y=30.074 x-805.605 0.725 45.77 0.00
T RSB (DHA): B RS R (EPA) y=-95.341 x+405.468 0.604 26.91 0.00
T AR TR ER (EPA):AE L DU BR (ARA) y=45.297 x-148.875 0.390 11.87 0.00

TE: P<0.05, R*>0.400 /R IZHEIA 7 X, RO MK, BUAIW) A LK.
Note: P<0.05, R>>0.400 indicate that the model has significance, and greater R* indicates more significance of the model.
x4 NEEN. REEBEERRFELERSTHREXY
Tab. 4 Thecorrelation of enzyme activity, contents of amino acid and fatty acidsin eggs of
Takifugu rubripeswith fertilization rates

A AR & x x BUHE L [F(50<y<100) 2 AL H
independent variable the value range of X variation trend

R P o i it 1% M /[ U/ g (prot)] ACP activity 107.29<x<<170.50 0.705 B3 increase progressively

S SR A S G 1 /[U/mg(prot)] MDH activity 0.95<x<1.84 0.630 3B increase progressively

B HR/(mmol/g) AA 2.42<x<6.71 0.706 i34 increase progressively
IEWil2/[2/100 g(fat)] fatty acids

FIULERR Ciao 0.98<x<1.85 0.740 B3 increase progressively

T HEERR Ciso 0.39<x<0.52 0.531 B3 increase progressively

FRREER Cieo 20.93<x<22.38 0.643 3% increase progressively

FRHIHER Cioinr 7.36<x<8.23 0.646 B3 increase progressively

- JFRTZ Cig:ans 0.85<x<0.98 0.490 i34 increase progressively

TR EER EPA 6.18<x<6.96 0.660 i3 increase progressively

T B HIHER Corsns 3.26<x<3.97 0.556 )% decrease progressively

S ANE R SFA 28.45<x<30.11 0.725 B3 increase progressively

T RS ER(DHA): -k L R (EPA) 3.20<x<3.73 0.604 98, decrease progressively

T BB EUE IR AAII S 1, % 2 —3 P<0.05, R>0.400 R iZ B R4 & L, R MK, BRI 4 bk,
Note: The units of biochemical parameter values used are the same with table 1 and table 2. P<0.05, R>>0.400 indicate that the model has
significance, and greater R indicates more significance of the model.

FrUPA . SFA . DHA:EPA R RG0S 81 544 FRWE 0T LITE 50%0A |, ELFE ACP 15 J1 08 T = 1
(0 52 K % 28 B M 5 4 AH 6 M (RP>0.400), HL7E T, Mk & R=0.705; MDH % 77 3 [ 75
ACP % JJJEFEIAMETF 107.29 U/g(prot)it, BI-F5Z  0.95~1.84 U/mg(prot)la] i, B 325 5l nl {7 4F
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1E 50%LA I, ZAERINHE MDH 16 JJ i FH 5 2
T e, MR R=0.630; AA 70 &
7E 2.42~6.71 mmol/g [A]F}, 245 RKIRKE 2 5 i
s M RE R=0.706; 2R R 50%L -
B, B% Cansns 20, BEMFERH Y Cia0. Cison Cieso
S5 6 PR IR it B SZRT R A B i m, 2R
Al WL 4; 4 SFA. DHA:EPA % Wifh g i iR 5¢
HEBEAEZHERAMET 50% 0 thiga — & B BUE
Y R, ELAARYE R LI IR AE R 5 Pl .
3 it

OP it BOE I A S TR Y R R
— O g e B, S e AN IE S T I
R, AN A | MK ek R 4k
Fohfobl . 00 7ok &ML, Bros R, T
FEEE, 0T AR AR A Y IR 2 A —E B s,
1525 P A B A G KT o B g T O
fi¥§ (Oncorhynchus mykiss) B 13 245, B 7 N
AL, Koy BERER ., F55 7/KF. I8
S KB K-35 HBRA B AR AR, R 3E 6 (Sco-
phthalmus maximus) 5 i 245, 5P A 51 5L N
K BN & pH ¥k A R AR LR, JF 5
TG IAFAERR SN AR R, £
B 558 N AR KT T T A A 0 D G B 7 3 24
AR HLR SR N R R IR L R A
FiWr, FAR AT REVER 9N EL N OEF s, R OE i
BJE AN B, IR . R A R L
SE, B IR AT AR UE B P A AR R 43 T R BT
it AT & A AR A

218 7R Dy Bl AN B B, O R AR,
R L BUE IALAEEAR L R T . AR5 K
B, B SR A HEBR A IR, BTN SR AR
S BN IR A5k . ACP & 57 T 511 P4 14 Bl A
ARG, FEACHHE T e R 555 S
FREZEER, [FEE R bR R, O
SRR v g A4 ), 21 6 2R Ty B A
BLEET OB N ACP i J) e, B 7 O AHEIR
ACP i J7 2 905 VR T R o X 3R WIFE B LA,
P4 F S8 AR A, B N AR IS A A KT, 5
RGN ACP T Jyfesr; HEORHEIR S, [RIBR ¥ &R

Gz, FECACP ISR, DRI ERe b
G E N ) W AR LB 2 R AR, 2505 1 A 00 B ¥
W 2400 ok KURS:, PRI A W RS B 1 Ak F e
RES, ACP & Ty dem, SRR Wi, MDH =
FRIRE I OCHERE, 7200 TN A . e
it P AL % AR, L0684y il oY i 2
YUy MDH i1 B3 Tk, 52 MR EM e
EAHE, JCEEZM MDH 1850 A3 i E R
A5, BLHOEFAMBE 2 55 00 5550 b w4
By, BRIN pH 48 N IR TR An A A AR 1k, Bl
MDH i JJ A% o U PN &R 2 L R MBI A1, 5
P R R S AL, ELAR SR Iy B HE O
iR, DI AA s, R, AAfEREY
P E TR ICH K2 %35 050, IR AT 0 B HE R 1
IR, B9 Py s I R A A T R, T i B
THREH, BARRI N AA 52 RELEIEM G,
T AE 2168 R 7 BB o BV e, BN
ACP, MDH. AA WS HEA —EMSFEME.

g WA fa 2O N EE A RED T, TR R
POV S GE R B, Clao. Croo ZEA NG I BRI 7E £
KRR A B TE M EEGRIEE e A, fFEMaZk
I E il E HEAE . 2068 7R Jy fifi DY -3 24
J&, B BB | R B AR, (DN 2 R IR
PR & i T R o RIS R 2, Crao. Ciso. Crgo
—FPRL RS 7 R i B B R T 2 R R,
B+ AP EZE BRI Y BAG E ik, BRI S
ZHRERMEMMA TR, CAEMIREM, Crosns
R EPA M2 RefRunik, miZs = ek 2ot
RAYERMPEEY, ZEARFIEEE R T, Coosns i
H5UiF 2k R R e, X 0T fg B S 5 R,
ECON T E TR AE I RRAR, B 8T
B F 32 K5 % R B . Shearer Z5P2FoR 45 31,
ARA N EAR RIEH MK TR aiik, H5 EPA
ARG R v T R AR R, — A R A ] ke
kA, IR & U INPURR YL RE ), WO
AAFFELE b B EPA 5 ARA HE 500132
KR EIIE A GBS, 1% 5 HAE R3S 6 VR
S 4 7 fifi (Takifugu obscurus) 4 i1 & 30 AH— 3,
AHFGREE T KB, DHA 5 EPA HWE 500 732K %
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Abstract: Egg quality is essential for fish breeding and the healthy development of aquaculture. In the artificial
breeding of Takifugu rubripes, in which ovulation cannot occur spontaneously, it is difficult to determine a suitable
time for collecting eggs artificially from mature broodstocks, and artificial egg collection is frequently delayed in
the breeding of T. rubripes. Aging of ovulated eggs in the ovary or in the coelomic cavity is defined as over-ripe-
ning of eggs and is always associated with a decrease in egg viability. It would thus be useful to investigate varia-
tions in physiological and biochemical parameters and their effects on the quality of T. rubripes eggs during egg
over-ripening, and to define those parameters that are correlated with egg vitality and could be used as quality
markers. In this study, we examined the effects of delaying artificial spawning of mature broodstocks for 1 and 2
weeks. In group A, artificial spawning was not delayed, whereas in groups B and C, artificial spawning was de-
layed for 1 and 2 weeks, respectively. Variations in the phosphatases, malate dehydrogenase (MDH), sialic acid,
total amino acids (AAs), and fatty acids of eggs were analyzed by means of biochemical analysis and GC-MS. We
also examined the correlations between these biochemical parameters and fertilization rates. The results showed
that after delaying spawning for 1 week, the fertilization rates in group B decreased significantly (P<0.05), and
that after a delay of 2 weeks, the fertilization rates of group C decreased to 31.89%. With the delay in spawning,
the activities of acid phosphatase (ACP) decreased significantly (P<0.05) and was significantly correlated with
fertilization rates (P<0.05, R*=0.705). In group A, the activity of MDH was significantly higher than that in group
B and group C (P<0.05, R*=0.630). AA contents showed the same variation tendency, with the AA contents in
group A and group B being higher than those in group C (P<0.05, R*=0.706). The contents of myristic acid (C4.),
pentadecanoic acid (Cis.), palmitic acid (Ci¢.), palmitoleic acid (Cis.1n.7), c-linolenic acid (Cig.34.3), and ei-
cosapentaenoic acid (EPA) in 100 g fat were highest in group A and were significantly positively correlated with
fertilization rates (P<0.05). Docosapentaenoic acid (Cs,.5,.3) and the ratio of docosahexaenoic acid (DHA) to EPA
were significantly negatively correlated with fertilization rates. These results demonstrate that the egg vitality of T.
rubripes was significantly reduced during over-ripening in the coelomic cavity. The changes in egg vitality were
associated with several alterations in egg physiology and biochemical compositions. Some of the parameters of the
eggs that changed during over-ripening were also suitable for the determination of egg quality. These phenomena
suggest that during the over-ripening of eggs, the egg membrane becomes damaged, and that there is a mixing of
the contents of eggs and ovarian fluid, which leads to a decrease in the compositions of AAs, types of fatty acids,
and other biochemical substances. Cy4.9, Cis.9, and Cyg.9 are important energy storage materials, whereas Cy.5,.3 1S
the precursor of EPA, which confers anti-inflammatory properties to eggs. AA content is an important index of AA
metabolism. Clearly, as indicated by the results of this study, decreases in these biomolecules could lead to de-
creases in the fertilization rates of T. rubripes eggs. ACP is an enzyme that is indicative of lytic processes and is
involved in the degeneration of phospholipids, whereas MDH is a key-enzyme in the tricarboxylic acid cycle,
which is consistent with our results showing that decreases in the activities of ACP and MDH can impair egg vi-
ability. In conclusion, changes in phosphatase, malate dehydrogenase, total amino acids and fatty acids are corre-
lated with egg viability, and it is thus essential to collect eggs artificially within 1 week when the ovaria of brood-
stocks are maturing.
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