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W sh BB (AKP) 5 E B FAAEA; Cl4.0 EMAEEEHX, FEABHAY; ARA,
DHA 5 R ¥ L EM K, FEN LR EH BN L &S n3 EH % DHA 5§ EPA 2 I,
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AFEHG S BT DR B o R VR 3R AL
Y AR B 205 SO IR R B R E B G
HERME o OF T A B R I L AR AR N R A
T, J A 5 P A W R SRS K R 2 Bh )
AR P S i T T AR, N A I R Y R SR I Y
W ot R R DN L B T P B R
ity 5 S 0 B S HORF AT RE 2 W B PN S BRLE K A
NIV i A b i R B AR R AR BT AN R ) B
AR S5 1k AR A WU R AT, 5 107 5 W BR 5 /9 1E 5 2
AE; MEYR IR (sialic acid, SA) J& THE2E, |7 Z fA1E
TR A W U, I 7 TR S RO AR Y
B REAL AR 10 IR S, o2 W 52 5 W) 45 A F D RE 2 4
b BB L [ B SA L B T SR 4
PO B R LT AR R I e R A
G Ji] B PAL O Xk Ah B B0 0 7 A 8 08 T R B, AR R
TR B REATE AL, JE T 3K B8 05 A i el
HISA TEUP T A K 5 i B Ak 2 B ool B O B 1R
F 5 3% SL R i & % ( malate dehydro-genase, MDH)
R R TRANG B O S ity , A B PN ) 5438 R RE R
A B R i Oy E DR UE R B MR IR 0 R R R
H SRR G R ERE B RN AR
LR AR K -, 5 1 W] ) 4 S e O 1 9 AR
FEMACHPIR 25 N8 W7 A AL B 7 Ak BEY)
Jit, Fe 22 i i R A 9 - AR b ik 2 2 R i 2
TR e S5 D BE PE ) R A AR O T &
JRJG TE & B Y Bl o DA B o R R T R
PEWE IR B (ACP) | B 7 95 1R g ( AKP) |3 R R it
A EW R IR AE S MR T IEW A B A E
SEAE A 5 M G I R A S I SR it B J5
I PEH 85, X5 HOR 320K O BORE R, O 5 32
K38 AL R IEAT BE 20 A7, U R B — SE R e
A Wl B S5 ) A 78 VR B, O O I SR T B ) O
TV B v ol BT B R MR T 4R 1 R U A S B
g

1 MRS Ik

L1 WM

ASZEG FHONFAE N TLE B 5 N A5, 288
AT 2014 4F 3 rp N gk B VLI E O A R
7y E) FEBE AR R R B i £ 3 U i £ 33
Fe R 3 i i 5 R B T (7 mox
7 m x0.8 m) , #EPESE B OR/NIC ] W25 S ME A1
PofA (1 188.75 + 109.64) g, fA K (29.80 =+

1.79) em , 37 58 I /K Sy 2o 8 Wt I 9% 0K, oK il 20 ~
21 C, % 8 mg/L Lk ko R FH P& 1 58 vk i =,
T 2014 4 4 J 20—22 H R R HRE AL
PN (BRI B 55ME f BOR ZAF IR0 4% 5 mL, 12518
KPR TG, EACR TS TR0 N - 80 CTHATE,
IEBERAE W, PR UEPT IS 15 135 90% L F) . A
TEF T, B SUR Iy fil e M S 0 AEHE B B 25 TR
—WHEHRG AR R — SR A — 2 A 2
GG . BEXEAE P a5 B A0 T AN AR £
JIr 7= BB A AL 2w A R B Bl ik — 4, i
B~ J3T 5t 7E 25 52 3 201 ) 1 30 25 S, A B G 2 B - i)
B — Ay B 22 5 BTk Y 5 B
T AR A FUE R I 0 2R AR AR S8, A S IR DA
— R ME BT N2, S TR G B4 S A ]
T REBINISEANFTHIG ALK EATE
20 BUL L, BRI,

AN TFHG I BEHL 27 F M fa, 7 O iE (355
+74.67) g, HAx 6 2™ Il i IR ER 68 7 51 1
HERR EFE 1 BR W S 2 RS 115 73k 90% UL 1
MO MEPE G (AT & .1 142.5 g, £+ :28.5 cm,
KW 57 mL) B WBCET T T i O R
N g e W R T N Oy — A, S g — 3k
27, s ER S mL R AH O T i G & i,
RN A BTG WL A S A 10 mL A=
HER K R R R 5 min, A7 P T 10 L KT TR 7
A 199 H i K R AL IR BB A8 A, i K Ok B TA] — K
R TSI B 2 K B AE K g AT A O R
K 20 C,

1.2 ZEEMEREIT

PR 2R B A7 AR AR S2 R 4, R 2 K5 OB s m)
HITRE 2RI, FF IR AT 2510 5
TR

TR (% ) = F& I 1 K5 g W R 1 %/

MBIEL x 100%

H T [ B9 47 78 8 B AN ) 20 A TE IR iR
TR 24 b J5 ARG R R, it iAo

AL (% ) = WIWEAT H 580 A IR AL x 100%

PRIV JiE 3R 7K HR Ak B A7 A I R I JER e K
HINGR WAL T rp s 22 S S v 2 0, LA B K 85
W IE R IR, BAZR R I FEEL S

HERS
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R 129 AT 0. 9% A= #hK , vkoK i F
T.4)3% ,2 500 r/min B5.0> 10 min, ] i 10% &) 3%
FIEW

FFFE RS . ZTOEREBESEMNT 173
FTE K4 K AR E & RS B AOAC Y R
WE 7 TE M . B 100 Kk BY F FR E IR ON m,
(mg/100 ki) ,JF F ¥ T HL (¥ ¥R T 4 HL ALPHA
1 -4 LD, so ik, 12 5) N TR RMEE m, , BRIy
B H (mg/100 KL ); OF 7 K70 & (%) :
m,/m, x100% ; & & 4% I BCA 2l & (35
ST FEB R B A PR A W) i 4 55T
frlg ¥ THEMEH S & (mg/g); JEN M
FE B B ONAE R T AL R T, PRI 0. 1 g BRI
T4, 2 8 Folch 25 1 S B 3R IR0 I 22

AREEEO . CERAAR(AA) SA T 20T
% ACP AKP MDH % 4 # i) AA E & E
K A B 2% 4 b a3 IR & W 7 g ot ik
PWIEHRFARAR) £ EHEKTHEY
B TRk S B R AR T, 8 R S R
1 g AN B AEMRKR S & (mmol/g) ; SA E &
MERMS - HAEERE ZHE G o XH el
TREENAEY TR ARA R ), i@
FESEEYWCE SArER TR 1g BN
SA & f(mg/g); ACP F1 AKP i Jy I %€ >R
AL Gk (iR & W T g ot AR ) AR o
FEITA BRZA W] ) 5 MDH {5 J I 5 >R FH R 90 4 4k [
WA Z2 5 () & 1 T R ot A B A W) AR A 5
HRAH)

# 5 ¥ ER AL BO.1 g WUR TR ONF,
A1l M KOH-H % % 3 mL F 80 T ki 20
min, A H 5 M A 2 M HCI-H %% 3 mL,80 C
K 20 ming ¥ HEINIEC % 1 mL, ¥R %% 2 0L,
R T2 RS WORE T O - B A (GCMS
- QP2010, 5yt , HA) A&l .

Big Wy B2 A 2 B A F T SR A
F:Rxi - IMS (30 m x 0.25 mm,0.25 pm) & 4
A FHRFLT WG 150 °C, 2L 15 C/min
F+% 200 T, FHLL 2 T/min F+F 250 C; ke
M 250 C; A (He) Jii & : 1 mL/min; H gk
FECHERERFR T WL, 430 bL 0200 15 35 0 D) BRI )
2.5 min, iS4 E U, B TR E
BE 230 °C 32 11 BF 280 C , HL T HEH 70 eV, i 5
6 45 ~500 m/z,
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i NISTO8. LIB % 2 #E 47 K 2%, i i€ i Ui
PR 2H B (VT BE &5 T 80% ) , A 4ls H AR IR T IR 5 N
P U TG AR EL A5 LR LA SR H B AR X
1.4 HiEaE

J SPSS 17. 0 X B 159 %4l 47 5. K R J7 2247
Br (One-Way ANOVA) , %] Duncan [ £ & [
AT 28 5 W H VEAS B, f #E4T Pearson A 3¢ R %
Qa7 B A Ty R A A, DAER 30 B0 5 AR Ak S 8 5
JoT AR O, I 2 TLR AT 0 g OF I AL RO AIR
T 50% Wy AT bR CHPRIE S VB & 4 77 i &
Te sl s, A S5 0 4 B B8 o 0 i 7 O - B & AL R
KT 50% 15 Ay i 1 A WA M E A bR ifE) o %X
i L3550 + bR ifE % (mean = SE) %7K, P <0. 05
NS W E KO, R > 0.4 A H E N EAE M
Ktk

2 RS0

X 27 A S0 A 7RG B Ak R A b P B
ISR ] R R R AN (P >0.05) %
2R B H (P <0.05) , HNFELEEHEA )
257 (P >0.05) , ULEI AL % B A G228
SRNT R 52 K 3R A0 45 A 1) 25 520K W 3, 0L 5 K S 17
FAVEGE it 2 % 4 b o hy S TR BB T b 43 A B
TR S EAS B KRR S50 44 07 1k %
B 1L Z =80% ) .2(80% > MifL% =
50% ) 3 (Wit <50% )3 MK (% 1) 07
TR 1 A7 13 ASCEe 2 Ak K- 2 47 6 5L
41,4 KF 3 A 8 AN SLER
2.1 ZREPBUESHFTE AL . EARE
BeETk

Xt 3 ALK J5 22 50 BT R, 45 KO 2 [
HABFE2ZR (P <0.05) , K FHNEAFETF
Mo BIRAIR AN ZHRE R B HA KR, 27N
B (P >0.05) ; A [a] 7 4k K - 1) 65 80 4R Jy Bl g
FHREARRS LR EES W FTELLEH
P (F D).

2.2 AEWKFEFHBEEREE T

EAL K 1 410§ 18 ACP i J B S 5 F 07k
K2 3 4, ALK F- 2.3 41 6] ACP % J) G i %
2255 AKP 35 76 3 NIRRT A B & 22 5,
IFEALKT- 1 240 AKP 35 3 AR, WA KT 2 Iz, %
bk 3 4 AKP 3§ ) fie s, F- ¥ 36 1k 7.91
U/ gprot, ALK 1 41 AKP 577 2 f5(3% 2) .
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Rl BYUFAHEREEEMUERENFRELRESZEWL (mean £SE)

I AL K- 3
hatching level 3

8
82.89 +1.45°
33.54 £2.49°¢
6.11 £0.13*
90.25 +0. 16*
13.94 £0. 61"

Tab.1 T. obscurus fertilization rate,hatching rate and composition changes of egg
AL K- 1 7 Ak K 2
hatching level 1 hatching level 2
20 %0/ 41 number of egg batches 13 6
ZHiF /% fertilization rate 87.69 +1.42*% 82.47 +1.82°
W4k /% hatching rate 88.96 +0. 86 62.16 +3.55°
T/ (mg/100 ;) dry weight 6.17 £0.37° 6.24 £0.08"
IK 4y & &/ % moisture content 90.44 +0.77* 90. 08 +0.09*°
HH & H/% protein content 14.85 £0.41* 14.56 +0. 13*
A& W5 /% fat content 17.05 £0. 13* 17.35 £0.29*

17.29 +0.11°

E AT HERERLE (P <0.05) MAFHERERARE(P>0.05), FFH

Notes : different letters indicate a significant difference (P < 0.05) ,the same letter indicates no significant difference (P > 0.05) , the same

as below

F2 AEWKTFEEGHILFHEF
EREYMRHSETN
Tab.2 The content changes of some enzyme activity
and metabolites in different hatching levels

WK | BEOKF2 BELKE3
hatching hatching hatching
level 1 level 2 level 3
ACP/ (U/ gprot) 112.90 £3.65* 75.01 +10.02°  71.70 +6.23°
AKP/ (U/ gprot) 3.89 £0.29"  6.24 +0.49° 7.91 +0.38°
MDH/ (U/mgprot)  0.59 +0.02* 0.57 +0.04" 0.62 +0.03"
SA/(mg/g) 17.04 £0.55* 13.69 £0.25°  10.82 +0.93°
AA/(mmol/g) 1.03 £0.07*  1.14 +0.18" 0.91 +0.20"

2.3 FAEMHKFERIIPFARGESHENR

MDH % {45 ¢ b K F 6] 4 22 4k, (534 00
FVEZE S SAAE 3 A WEAL K- 1] 5 B 8 3% 1k AR
b, BARZE B e AL 080, SA 5 LR 5 AA
TEA ALK AR 22 AN B35 (3R 2) .
2.4 A[E ALK F 8GR F RS B BR A 2K R LE 651
T

C18.0.C18:1.C18:3n-3 f1 C20:2n-6 £ 3
WAL K- [] 35 TC B 2 #E 22 5% (P > 0.05) 5 C14:0
1 C16:0 1 A [ i85 1k 7K F- 8] ¥ 2 B i 2 35 4 22
55 C16: In-7 FEWFAL A5 1) B 1 2L 26 v 1) LE )
BB, SRR AR B FEEESR (P <
0.05) , M HAEIF L KK 2 B LGS 1.3 B0 8 %
PEZESE; C18:2n-6 fEWFALI/KF 1.2 W) 2 57 %
(P <0.05),C20:1n-9 fEf L /KF 1.2 [u] 1 3R B
g E#ER(P<0.05); ARA DHA C22:5n-3 ¥E
BEAE K 1.2 ] A 3% AR L (P >0.05) , {H7E
WAEKF 3 R E 1.2 BHEMESR (P <
0.05); EPA fERFL/AKP 1 Y& 45 2.3 K

PAFAE R EPEZE S (P <0.05) LK 2.3 2
] 22 53 HIAR /N (P >0.05) (£ 3) .

R3 AEWUKFERPFREHEBARTL
Tab.3 The content changes of fatty acids
in different hatching levels g/100 g J§ i

. AL KT 1 ALK 2 ALK 3
RE iz . . .
. hatching hatching hatching
fatty acid
level 1 level 2 level 3
Cl14:0 0.53 +0. 12° 0.64 +0.01° 0.68 +0.02°
C16:0 16.41 £0.17*  15.15 +0.23° 15.76 0. 11°
Cl16:1n-7 8.60 +0. 28" 7.85+0.14%°  7.24 £0.24"
C18:0 5.19 0. 06" 5.14 +0.05* 5.16 +0. 06*
Ci18:1 34.87 £0.1° 34.50 £0.31°  34.77 =0. 14*
Cl18:2n-6 3.30 +0. 13° 3.76 £0.15°  3.48 £0.06*"
C18:3n-3 0.62 0. 05° 0.63 +0.02° 0.62 +0.03°
C20:1n-9 2.36 +0.03* 2,49 +0.05°  2.45 £0.03*°
C20:2n-6 0.32 £0.04° 0.34 +0. 03" 0.38 +0.02°
C20:4n-6( ARA)  1.65+0.0° 1.65 £0.06° 1.37 +0.05°
C20:5n-3(EPA)  2.70 0. 06" 2.96 0. 10° 3.07 +0. 83°
(22:5n-3 7.37 £0.02° 7.35 +0.05° 7.22 +0.33°
C22:6n-3(DHA) 15.55+0.28"  15.32 +0. 68" 13.63 0. 11°
SFA 22.15+0.16°  20.92+0.23°  21.60 0. 15¢
PUFA 31.55 £0.44° 32,00 +0.93*  29.76 £0.26°
MUFA 45.77 £0.30°  44.84 +0.22°  44.45 +0.24°
n-3 26.28 £0.34"  26.26 +0.82"  24.53 x0.18"
n-6 5.27 £0.15° 5.75 £0.13° 5.23 0. 12°
n-3:n-6 5.01 0. 11° 4.57£0.09°  4.71 £0.10°
PUFA ;SFA 1.43 £0.03° 1.53 +0. 06" 1.38 +0.01°
DHA ;EPA 5.71 £0.12° 5.17 £0. 16" 4.47 +0.11°
EPA:ARA 1.67 £0.07° 1. 80 +0. 08" 2.25 +0.08"

it 3%k A E N W ER G it B, L rb AR R s
R (SFA) 1152w (1 LE 49 76 A [R]85 Al 7K S 42 48 12
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MR EMN2ZSF (P <0.05); Z A1 iE R
(PUFA) | & n-3 PUFA 7ES#AL /K 1.2 5 i EL )
Py, o 22 5 (P >0.05) , SR T H 78 1k 7K
3 Hr iy L A AR T AL K- 1.2 (P <
0.05) ; AL FI AR 17 B2 (MUFA) 18 3 Ak K °F- 1
ol 2 TR ALK T 2.3 (P <0.05) , 7 1k K
23 ZEIF KR FMELL(P >0.05); & n6
PUFA TE ALK 2 o i Lo 1 f 25 15 1 0 Ak K1
1.3(P<0.05) B 4b/kF 1.3 Z A TG i 35 1k 2%
(P>0.05); n-3:n-6 ,PUFA:SFA DHA:EPA #i
EPA : ARA 75 A [a] S A4k 7K F- [] o &5 7775 A [ 1 2
FME2ESF(P<0.05),
2.5 AEEWABUENEIESHPFEL
ST EXES

WEIE R I, 27 A OB ¥ N PR R G L SA g I IR
FZFEASBNERAEE ~ENRITFEX,
Jp R 5 & B AL SR U B R A — o B
e, AR S G 4 B0 27 4180 1 1) 5 BR Al L SA LIS
9 P2 5 A AL 2 B S IR I AR RS, & B ACP 3G ) |
SA 5 B F 7 4L K 5 OE M 56 (R] = 0.501,
P <0.05; R:=0.406,P <0.05,3% 4) ,AKP 1% Jj

AL R FUHSE (R =0.690, P <0.05) ; i %f
ORI 2 5 R % f \MDH {5 Jj 43t 45 R K Bos
H5 WA R AFAE A S o X g 0 TR A ) 5 i [ 0
3T R, C14:0 725 28 vh 1% L i 12 AN [7) 21 Bl 58
2T AR (R =0.684,P <0.05) ; ARA £
e AL SR 2 B AR A SR AL 1 L I, 5 0 AL R 2
R XZ (R =0.447 P <0.05) ; DHA fEflg2
1 EE I FE 13,3 ~ 16. 7 3 [ 4 5 24k 2 G IE 1, 2R
Wi e 16. 7 Z 5 WAL R AR R4k 4L - T+ (R® =0.710,
P <0.05), 78t o, Z AW FAE TR & n-3
JEWil2 5 52 DHA 52, & 30 11 5 DHA AL 5]
Hifi 2k ; DHA 5 EPA Z IUWTE 4 ~7 ZIH], Jf 5 ¢
fhR LB IE A (R =0.722,P <0.05) ; EPA
5 ARA ZWWAE 1 ~2 Z (0], 50 A R B £ A
X (R =0.550,P <0.05), %4 C16:0,Cl6:
1n-7 . C18:2n-6 .EPA  C22:5n-3 ,SFA MUFA i
R 5 WA R AL — E WA Gk, (B AR SCHE 3
A% (0.1 <R* <0.4,P <0.05), C18.:0.C18:1,
C18:2n-6 .C18:3n-3 ,C20:1n-9 ,C20:2n-6 ¥k 3%
S 5 AL AR A O

R4 BEASHERAEEXHK

Tab.4 The correlation of biochemical parameters and hatching rates

SRS IR = 5 704 )
independent variable regression model R d P
ACP y =0.685x +3.389 0.501 27.11 0.001
AKP y = —10. 114x +123.239 0. 690 58.957 0. 000
SA y = —1.165% + 33.848x -161.307 0. 406 9.883 0. 001
Cl14:0 y =334.713x% = 670. 420x +346. 324 0. 684 29. 097 0. 000
Cl16:0 y =17.449x* - 538.853x +4213. 668 0.319 7.083 0. 004
C16:1n-7 y = —1.685x* +43.295x - 170. 830 0. 340 7.688 0.003
C18:2n-6 y =59.332x% — 442.270x +877. 111 0.223 4.741 0.018
ARA y = —110. 649% + 428.170x - 329. 084 0. 447 11.522 0. 000
EPA y =41.301x* - 290. 248x +556. 241 0.264 5.653 0.010
C22:5n-3 y = —140.899 +2197.339x - 8466. 658 0. 386 9.159 0.001
DHA y = —7.783x% +251.442x - 1939.075 0.710 32.857 0. 000
SFA y =14.725x% = 624.037x +6667. 079 0. 195 4.159 0.028
PUFA y = -3.250x% +215. 714x - 3489.229 0.402 9.737 0.001
MUFA y =2.063x" — 172.803x +3659. 782 0.292 6.365 0. 006
n-3 y = —5.324x% +290.529x - 3873.617 0.509 14. 452 0. 000
DHA :EPA y = —7.863x% +114.302x - 312.636 0.722 34.798 0. 000
EPA:ARA y = -55.395x +170.312 0. 550 32.820 0. 000

TP <0.05,R* >0. 4 FORZMBAAT 7 LR BK BRI & MK

Notes: P <0.05,R*> >0. 4 indicates that the model has the significance , the bigger the R* ,the greater the significance of the model

http: // www. scxuebao. cn
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2.6 LMEEMAIENNRTERENELE
PR

% SR J7 i B F Py ACPAKP SA [ C14:0,
ARA fil DHA X 6 i/ fb 4845 LA & PUFA  Ein-3 |
DHA .EPA .EPA:ARA 4 FH Wi IR 41T S 81 5
E A o R A R SO S
(R*>0.4), H 1 ACP if J3 75 Bl Kk T 68. 045
I, BT AL R T ik F) 50% L) b, H B ACP 3% J

(T R i T L M SE R B R =0.501; 522 MR,
AKP 3% J7 35 [l 7E 2. 298 ~ 7. 241 B}, 5 F 0% b %
A R FEAE 50% UL b (H L R B & AKP 35 )
1 T o L BU R AR A 45, M3 R AL R = 0.690; SA
THAE 9. 081 ~ 19.973 W, EfL R BRI H & e
WA #3556 R AL R® = 0.406; 7 1k 3R 1
50% LA I B, g Wi ER iy C14:0 % & — M AE
0.485 ~0. 658, H 2 Bl e st (£ 5) .

RS IHEENELERSHAE()HEXE

Tab.5 The correlation of some significant biochemical parameters and hatching rates

HA i x

independent variable

50 <y<100 i x B fH 35
the data range of x when 50 <y<100

2

v B x #) AL S

variation trend of y along with the change of x

ACP 68.045 <x<141.038 0.501 14 increase progressively
AKP 2.298<x<7.241 0. 690 i Jf, decrease progressively
SA 9.081<x<19.973 0. 406 Sl 184 J5 356 U first increase and then decrease progressively
Cl14.0 0.485<x<0.658 0. 684 I decrease progressively
ARA 1.371<x<2.498 0. 447 S 3% 184 J5 356 Ul first increase and then decrease progressively
DHA 13. 838 <x<18. 469 0.710 Je i 14 J5 56 Ul first increase and then decrease progressively
PUFA 29.670 <x<36.704 0. 402 i 326 3% J5 1% . first increase and then decrease progressively
n-3 24. 547 <x<30.022 0.509 Sl 184 J5 3% U first increase and then decrease progressively
DHA :EPA 4.678 <x<6.662 0.722 J#H increase progressively
EPA:ARA 1.269<x<2.172 0. 550 33 8, decrease progressively
3 e AR fili g 3 5 N T O R R B TR i N KT, g

TE WG SCZR 7 Sl 0 1 s S B B, G IR R 5
BCHE BT i 07 4 B SR 5, O 48 L WA B s 2 0
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ey, BERREGE S 25 R E IR W) B R A
R T S0 3 I S0 AR T B BT B R
ST LN ACP 5 37 F 1 Wi AR R I R 4
TE R T P45 v I AT R IR 3 T A A 0l IR T ) A0 T
S, BA R R e T g AKP 2%
PRt G R AR 1, 0 5 A 5 0 i, 72 RNA R
JF 2 2 gy T am AR g oA 2 B
R R 2N Stk 32 6T ( Scophthalmus maximus ) )
TR W PRI T K B, R 22 B IR T N S ACP
TV 5 T I O 1, T AKP 7R B 58 SR )
PSR b vy ) B, 8 IR R R 58 A, A
7RG B R e, X 5 ACP Fl AKP 7E51
T BN ) e e R v B R A A BRI RE AR W) G
ARSI v I SR D B v AL R 0 B I RS ACP
PR ZE TE e, X 2R B A O 5 R TS ) ACP
A g AR A RS R S AR T AT DR TR R I 1 O
s AKP 35 J3 Bl 595 Ak 28 T i 1 R AT U 2 PR A g £

i AT FE 18 A7 50 20 B 5 R 3k i AR A B0 Y
B IR T I8 M AR 45 0, AKP 3 ) i TR IR,
HARZZI 0 AR AL A B 5~ 3B 2 A B =i AKP 3%
NX R G ERE " MR AR -8 —
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SEFRBE A BT IR A A, S A B T O
TEH WK AR 14 4 A= TR IE BB 5~ A K 9 1E
WAL, X5 SA LEIN T WK S A Ak I 7 Hh BT 46 114
A HRDIREA — 2. T MDH AA K B 5 HEAS 1 7
HAR I A AR EAT B35 A S (X B
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Analysis of phosphatase and other biochemical parameters of egg and

its quality determination in Takifugu obscurus

ZHAO Yanfei'?, MA Aijun'*, HE Weiguo', MA Deyou', MAO Meilin’, WANG Xin’ an',
LIU Dayong*, GUO Zhenglong®
(1. Yellow Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences
Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture;
Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology ,Qingdao 266071, China;
2. Ocean University of China,Qingdao 266003 , China;
3. The Affiliated Middle School of Ocean University of China,Qingdao 266003 , China;
4. Jiangsu Zhongyang Group Limited by Share Lid Hai'an 226600, China)

Abstract; To investigate the relationship between the developmental capacity and biochemical parameters of
egg in Takifugu obscurus,the basic components, phosphatase activity, malate dehydrogenase activity, sialic
acid, amino acid content in unfertilized eggs of 7. obscurus were measured by means of biochemical
analysis, also fatty acids composition were measured by means of GC-MS, and the correlation between
components and hatching rates were analysed. Results of experiments showed that activity of acid
phosphatase , sialic acid content and the hatching rate were significantly correlated, alkaline phosphatase and
hatching rate were significantly negative correlated. C14.0 and hatching rate were significantly negative
correlated ,and showed a decline trend. ARA,DHA and hatching rates were significantly correlated ,and both
of them showed a tendency of first increasing and then decreasing with the hatching rate. The content of n-3
fatty and the ratio of DHA and EPA and the ratio of EPA and ARA all had significant correlation with the
hatching rate. The results demonstrated that phosphatase, sialic acid, fatty acid and egg hatching rate have
correlation, also when the activity of ACP were in the range of 68. 045,141. 038 ,the activity of AKP in the
range of 2.298 —7. 241, the content of SA in the range of 9. 081 — 19.973, the content of C14.0 in the
range of 0.485 - 0. 658, the content of ARA in the range of 1.371 —2.498, the content of DHA in the
range of 13. 838 — 18. 469, all of them could be the references of which hatching rates were no less than
50% . Accordingly these references could reflect the developing value of T. obscurus’ egg in breeding
production, which could also be used as reference index for embryo and objective evaluation of the quality of
its egg.
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