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BE KR G HER K%L E C(Vo)Xt B B8 2 4 (Verasper variegatus) &3 & & #iF % . HEZR

Rk TE B B, AU (LB fr fig 2 @ JIE BF (Lipoprotein lipase, LPL) % AT fi5 B# (Hepatic Lipase, HL)#]
P, Ll A REREENANT N, 20 5 4, BAKK VIRE 25 0.20,25,30 7 35 mg/L,
DRI, R R, BEBIM. ARETRHQ B, RETRAG B KAE
BRI BE)EE, K BEE SR R A SR AR, N E A A A K AR AR R A
Byl (e EEvE M fn 2 AP ERERENEME, SR T T, 25mg/L B Ve ik B2 5 R BE 2 4 00 jE R fu ik 0E
., I W e E(P<0.05), VohbRHAFEEEREMA TR YR ARNINR, SMEZTHRM)E,
B F G B E MR RS (P<0.05), EHEEEARS T RN EEREP<0.05), A§HEEREE G
TE AR R SR B 24 5 (P<0.05), 25 mg/L Ve ¥ 708 . Bl 38 B M AR B & F 1T A2 & By LPL A0
HL th7E B B2 5 (P<0.05), & F 4 LPL fn HL £ [H 7 #1728 B M FFde k3K, A W e i AK L B
ARFR, HIERE K E R TR R, B BEE SR BN XM 5 R By B A R B B AL 8 KRR AL,
RN E RN AN R ERERMEE, 25 mg/L 7 Vet R EREHBEESE, 2
HEARWIAR, A TEAREN Ve R E TR Z %0k F e 2% 70K FH o e iR,
KA A2, FMAH; £4%C; HIE; FE
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RIFEGN N 40 mg/L 1) Ve Wbk, ] DIfifrfa
TF O R RI4ERT 8 h, HpiE Rk A RIS
T 5%~20%32 5 & 70%; B (2008)1F 58t
Y, KRR 0.09 g/L 1 Ve WIEATFLES DL (Chlamys
Sarreri) AL R B PR . AT UL, WRAG AT AT DLk
WAL KR Y Ve, Ve il a2 IRiR A Kk & 1 43t
BARTOK, et A H o RREEIESF (2014 BT R,
30 mg/L B9 Ve 7] g 42 5 L AR Carassius auratus)
FIIEAL SR | BT 56 S O B AT A i A R R

Bt B (Verasper variegatus) = 573 47 18 3% [H
PR B VT, RN AR R v v o [BR) BRE  E A) S 4
. RGBS, WG, BARGRYUR ), AR
R, BREZENAT AN, HTATHEE TR R
FEERHEIN R AT E , 2R LA A AR, X T
i 2 07 AL o Bz 110 997 Ak 258 0 B0 B 3 1) BT SR A Ry 4
o AT Ve B nE) R BE A S LKk, B
TERSY Ve MR 2 8RR T, it sz
PIIEALR | B 2R RE IR I AL e T PR AR .

1 #FREFE
1.1 SRy

ST 2016 4F 5 A FEILARBHE I R ARA R
PNFENIEFT . B4 KN 30~50 cm, REE N 1.2~3.0 kg
() 4 % (58 B 2 B £ B Ml 5% 1R 2L P o0 v 1)
FAn, FAWCEBCLRER, F 0.9%4: BEER KA RS Phit
RERBAE A . AT 58 A MEPE SR £, 5 H AN . B
(49 51 37 BV A BRI, (RE ORI
RE, 2~3 min J5UEG, FZRONE T 2 L Rebrrbir
1k WAL KR R (11.5£0.5)°C, HEEKIETF SR
(14.5£0.5)C. % 8 h &R [F—REAHIK, L5
Ve RN 0, 20, 25, 30 F1 35 mg/L, H4H 435
W3 ANEE o KR 2K U AT 34 % B 1000 Ki/L,
TE G MR R, 2SO0 R B B A 4 f5 T
HEATEESEES , Hic 5k & I (BRI . 5256 14 1
FESARIE 50%M Tk B 2 A . SEae AT fa )
WIRE SR 1~5 Hid 1, WA BRI R 5~8 Hik
frfa, SMEEFRNIN O Hidfrfa, Bk, 7EmEE0 .
ZAEIN ) SR B TS R B .
IREGEFRWI6 HIE) LAMEE TR Hid) 7 0505
Bkt KRR E T 1.5 ml () Eppendoff &1, F-80C
UKFEIRAT

1.2 HREl&E
398 R g 0 A FEE £ ) SRR 0] | M S R R R SR

Ve W 25 mg/L 2 FIDGH BB 2H (R A T H8 Bl 22 o
AN ) 6 TS 300 A R S I A 1O A5 AR (W) P R
Ik, VKA, 4000 r/min. 4°CES.L> 20 min 5L
B, BT 4CUKFEFP RS, 24 h ESEEE
1.3 EEENE

T AR R B SR % Sh 2 vk a2 o IR 2R g
FH(LPL). AFREEEHL). B E B . BRE . IR
i I Aoy it P 29 SR FH P e B A W R A R
WA A E o BNE BT P (GE)=15 55 1 5 BT 1tk + TG
T P o
1.4 FEMEKONEFZE

HHF KRR E, BRFmE 100 B, BCEEY
. e N s H AU e 4K, il 50 &,
BOESE . AT A KIE 3 K.

15 MBS

S g% R VLS Y (E A5 1E 22 (MeantSD) %k,
SPSS 17.0 #K {4 ik 17 5 X F J5 2% 43 H7 (One-way
ANOVA), P<0.05 H25 W%, KM Duncan KL &
LA R 5

2 #R
2.1 VextEBEEM ST E . LR ERER
SEA)

B WAL AR R Ve MREE AR, [ B AT £
0 HE IS ER e) 6 0, RRAL SR TG RAF ER = (R 1.
Ve WeEEAE 30 mg/L B, A7fa RS [a) e ke, e X iR
MY T 5.5 hy Ve WELE 20 mg/L if, PR bR 3%
o T H A4S 40 (P<0.05); Ve HREETE 25~30 mg/L i},
BT 0 2 T A4 41(P<0.05); 24 Ve WE KT
30 mg/L B, EHEE Ve X5 BE A SR G M AT ik
RIS R AN

22 VcxERERFHEEEKNEENIN

Ve o B BXE 2 A 7 £ 4 K B S 3 (3 2) I
— KRB, B Ve B INAFHE 2K, Ve
e HE T 30 mg/L i, A K R B . Ve
WeRELE 25 mg/L I, fFREmAR e K RK, IFEF
= TXTHRZH(P<0.05). BHEE Ve WEEHM, AFRIAE
I 301 g 8 i B T %o B 4 J 35084 (P<0.05), 4
VR S W R AFRE L 7E 25 mg/L IR, 4K K R B Lk
Ve YRR T 30 me/L i, 3K R 5 % IR G
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Tab.1 The effect of vitamin C on the hatching time, hatching ratio and survival rate of V. variegatus larvae (n=3)
B H ltems Ve ¥ Ve concentration (mg/L)
0 20 25 30 35
H4 B s A] Hatching time (h) 163.66£1.52* 159.00£1.00° 153.00+1.00° 152.43+0.57° 162.00+1.73%
%1k % Hatching rate (%) 34.03+2.43% 46.63+1.04° 44.36+0.81% 43.93+1.43° 29.80+0.55¢
I % Survival rate (%) 71.30+1.05% 70.93+0.55° 81.95+1.22° 81.96+2.15° 67.83+1.26°

W AT BRI T E R 22 57 8.3 (P<0.05), HFRIFRFRRZERAREF(P>0.05); FIH

Note: Values within the same line with different letters are significantly different (P<0.05), while the same letters indicate

no significant difference (P>0.05); the same in the following

25 (P>0.05), MF 3 A, BEE Ve MR,

REE B, 2 Ve WE ST 30 mg/L i, (AHE
KA Az 24E] X FAMNERCE FR AT RE A, (R AE

Ve W 25 mg/L B e KO I 35 8 T X B 4H(P<0.05),
23 Ve ENMEHERABTIETEEANEE

TRULKIR Ve WP N 30 mg/L I (3 4), 76 15 Bt AL 6
fPfEfa R B, X IR SR A S i NI
B, AN SR R (0.77540.012) mg/ml, & FH ISR
PREFINE, B H SR TR %(0.13140.011) mg/ml,
Ve A &b R TREE, BT R D ET
TXTHRA, AR FSMEE RN, SEASETNER
(0.225+ 0.005) mg/ml, {23 = T3 4L (P<0.05).

24 VcXEREHRFHLETREHHUBHZIN

RULAKAK Ve W EETE 30 mg/L i[5 B A2 fulf R 3t o
B R HACEE SR AR WER 5. R S ATLIE
B E S PEE NS SR B, Ve 4B S TR

MR (P<0.05), JEMBETE HEAEIR A BRI, 2
3 DI IRAE IR MM E IR 25 5
(P<0.05), FEIR G EFRWIMINEE TR, Ve I3
T B2 (P<0.05) (58 6), Ve Al i 45 m v by BTG
Mo TERB MBI, N8 DS 2 0 b E
e, Ve R T 1 3 10 2 = T R Z(P<0.05) iR
FOMENBEEFRIA B &SEY, REERMEET
W, SMNEEFRINA TR . TEIRA ST, BEAM
TEPE Vo 41RO BREH 25 578 18 35 (P>0.05) 5 FEIR BB 3%
WIRANEE FR, Ve 413818 3 5 5T B4 (P<0.05).

25 VexiEWMESKREHLZ T EES 2 FEEEEHF20

5] 5 2 Bk B A AT, LPL 6 Ve 435
TXFHEA o BLATN . SZAE BN AR A8 R 2 2S5 A
W2 (P>0.05), JFH . AEIRAINEE SR Ve
4H 3 v T BREH (P<0.05) ., T8 BE A2 MR G K 7 B0
T HEM HL WGP R BTHES, H Ve B E S
FXF B 4H (P<0.05)(F 6).

F2 VcHEAMERFHRESKNZIMD

Tab.2 The effects of vitamin C on the full-length of Verasper variegatus larvae (n=3, mm)

Ve ¥ Ve concentration (mg/L)

Y] Stages

0 20 25 30 35
NIEEFE Endogenous nutrition stage 4.91£0.06 4.98+0.02° 5.14+0.03¢ 5.1340.02°  4.92+0.03%
REEF# Y Mixed nutrition stage 6.15+0.03* 6.21+0.03° 6.31+0.02° 6.29+0.02° 6.13+0.04*
SNEE SR Exogenous nutrition stage 6.25+0.02" 6.33+0.02° 6.46+0.04° 6.45+0.02° 6.26+0.02*

®3 VeXIEHERFHELEENZME
Tab.3 The effects of vitamin C on the body weight of V. variegatus larvae (n=3, mg)

i) Stages

Ve ¥ Ve Concentration (mg/L)

0 20 25 30 35
WIEEF M Endogenous nutrition stage 1.66+0.02° 1.74+0.02° 1.98+0.08" 2.07+0.02° 1.68+0.01°
REEF# Y Mixed nutrition stage 2.62+0.01% 2.78+0.02° 2.95+0.01°¢ 2.95+0.02° 2.60+0.03%
SNEE FE I Exogenous nutrition stage 3.36+0.04" 3.42+0.02° 3.66+0.04° 3.64+0.02¢ 3.31+0.02*
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Tab.4 The total protein content of V. variegatus during early development (mg/ml)

B4 Stages

XHHEZH Control Ve 4l Ve group

MEAGN Mature eggs 0.775+0.012 0.786+0.012

ZHEHN Fertilized eggs 0.743+0.058 0.705+0.004

JE P Mid-gastrula stage 0.659+0.004 0.688+0.001

faRH B Crystal appearing stage 0.492+0.004 0.581+0.006

REEF7 ] Mixed nutrition stage 0.193+0.004 0.311+0.003

ANIEE SR Exogenous nutrition stage 0.130+0.011 0.225+0.005
*5 ENESREHLELREPEHLETETK

Tab.5 The digestive enzyme activities of V. variegatus during early development (U/mg prot)

i H Items

BB Pepsin

JERIEE Amylase

f5 Wil Lipase

A F B Trypsin

S IR
Endogenous
nutrition stage
REEIRM
Mixed
nutrition stage
HMIRE IR
Exogenous
nutrition stage

YR Control
Ve4l Ve group
XFHAZH Control
Ve#l Ve group
XFHAZH Control

Ve#l Ve group

0.463+0.034%
0.623+0.001°

1.041£0.0144¢
1.392+0.020°
1.374+0.0335
1.468+0.006"°

0.201£0.1474
0.299+0.086°
0.605+0.044"
0.69120.032"°
0.684+0.011°
0.770+0.041°

1.564+0.045%*
1.953+0.020"°
0.603+0.08352
0.711+0.075%
0.671£0.058
1.003£0.111<°

: [, FAEBHR BRI RS P FRR 2 5 13 (P<0.05), HEIELEKEFHFRERADBFP>0.05); F—KH

Hﬂ‘/ﬂﬁ N Hﬂiﬁl%}ﬁﬁxlﬂd\E?%mﬁ@ [l — & & I ] AT .35 22 53 (P<0.05) , A )/ING B 205 T .35 25 5+ (P>0.05),,

G

Note: Values in the same row with different capital letter superscripts mean significant difference (P<0.05),

and with the

same or no capital letter superscripts mean no significant difference (P>0.05); Values in the same column with different small
letter superscripts in the same row mean significant difference between groups of same period (P>0.05), the same small letter
superscripts mean no significant difference between groups of same period (P>0.05), the same in the following

*6 EREHRFEHLE

T2 S E B S ES(LPL)MATASER(HL)iE 1224k

Tab.6 The specific activity and total activity of lipoprotein lipase and hepatic lipase of V. variegatus

during early development (U/mg prot)

i H Items

e FIgHE Lipoprotein lipase

HTHERE Hepatic lipase

MDY Mature eggs

ZHEUN Fertilized eggs

JE 7 H ) Mid-gastrula stage

raAR P Crystal appear stage

1A 8 #* 1] Mixed nutrition stage

AR E F: 8 Exogenous nutrition stage

X} EEZH Control
Ve 4 Ve group
X4 Control
Ve 4l Ve group
Xt HE2H Control
Ve 2 Ve group
XFEEZH Control
Ve 4 Ve group
X4 Control
Ve 4l Ve group
Xt HEZH Control
Ve 2 Ve group

0.283+0.0034°
0.294+0.014"
0.306+0.002"*
0.314+0.004"*
0.403+0.02452
0.513+0.016"°
0.44140.013*
0.673+0.036°
0.283+0.003"*
0.294+0.014"°
0.507+0.025"®
0.674+0.012"°

0.297+0.003?
0.296+0.006**
0.299+0.006**
0.305+0.002"*
0.605+0.008"*
0.676+0.0275°
0.662+0.019*
0.709+0.019°
0.697+0.003"?
0.726+0.006"°
0.782+0.008"
0.813+0.007%°

31 VcxtEWEtE PRI ELZ SN

RSN, AR Ve 25 0] LL4e J 158 3 A2 f

(Y HH R[] o 7E Ve WA 25~30 mg/L i, H JBER [i]
LT REZH 2T 10 h, FRHH Ve 182 90X B B A2 8% 09 IR i
EEAMRIEMN., Ve BAEENBLTFEFRICE, Al
RANf At E R, AUTRIGE, —E &M Ve AT



100 ook B

2 )R 39 %

DLORAP B -3 e S A 40, iR et R 0k & IR
Yy s A RE B QAR B AR, SEm RS IR G KB
(Terova et al, 2008) 734h, ANEIMREE Ve tha] X R B
05 1 97 A 23 R4 00 B0 2R 3 B R 2, A
Vel 25 mg/L B, Wb RS A A0S e

L0 SR IR 35 2R e X BB ZH 43301 i 29.4% 1 14.8%, 11
1o ) 4 K MR B o B i . 3, ARAE R 45 (2014) 5%

KI, 30 mg/L 1 Ve AT fh 258 5 L AR A0 iE Ak %
BTG 5 % O AT HE AR R, ARSI A5 SR
WA o ANTR] 8 4 ook [] — 5 3340 5 1 1) FH 23 R L
ATAlo Ve X [RIBE A 8 R0 % B 1R 2 58 K WLk
H, RN Ve 7857 B SR Az 4Rt T
WG, Ve B TYERE Y TN HUASRLE IR, i
RN PUARAR, BABRAEAmENIER,
iR 3z E Ak i, RAP IR B (Brown er al, 2001;
Menezes et al, 2006), ARINLE R, Ve AR
TG 1 1R (ZEREIE 25, 2005) 0 ZKIRHE) Ve HEA
U, R IERG SAT G 1, b i &R,
ATt v [5R] BRE  0 A- F H JSER RTB R

M Ve W= T 30 me/L I, 5 BE R A £ 1 Y
L TN 1 R o e 1 R TN P T 5
Ve KW ERRYE, X4 Ve WS @R, /KIRE pH B
fiX, REEMIRHER T, Hik, 18F 30 mg/L 1)
Ve 12900 R 0 0 B A R R .

Ve QAT n K MR E 2% m X B, HR
K —Jrifi 2 Ve fENE YIRS THARKEE, B
—J71E Ve BPLEAMER, LRSI R, KF
AR Y IE A B R
32 VcXEMEHREHAEIRDEEANEMW

7 [58 BE F2 Af SUY R O B S, O B e A AR
L OV IRRERAERE R, WIS, WONHUAHZ, SE R
TE AR B, 72 R B AR i K Rk B R
S RBRRE T EEBE 20)5 25 T
AR IR E A /N, TR A 520K B 7 28 Dt b S i 2 2
ey RMIERS , A EHFERRERE S o M A
B, ARG, IR SIEHTIE I,
LS I 7 B B B Y E TR 23 2 B (Selman er al,
2000), P, Ah A ) BENE A T R R
BER o B A A AR R YY), SRR
BRAZERFIE R A i 3, Bl B E H & B M.
REERY, AOBERIFOEE, FEagRRD, B
AR T .

AW 25 mg/L 19 Ve BRI BE AL HEIE G 1 b
WA R, S A SRR TGS E TR R

FUNTXRIRAL, R Ve XK K & R 2B A £ F
YERT . ESOHESE(2006) TEMRIEH I Ve iRl B i
(Pelteobagrus fulvidraco), % Ve ] $ & 5 Eifa [ 3
SVER B at o AR SN (B B A U JiE B B B A AT 0
7 Ve i, fEREGEFRYMIMNTE TR, 25 mg /L
1) Ve B 5E AL AT 0 2 1 S i o ) T IR
61.14%701 68.14% , LW XTI+ H R & I Ve figfie
PECER R, IR (BT, (BN AR R TAENL
Tk A Ry i — 2T

33 VcxiERERREHLEIENELEBHZIE

FEHE T AL BTG PE AR LA T F B, —J2 ok
F O A DBEREAL, RO REIREE R M
T5E FE 1 B 7% (Cousin et al, 1987), 15 5 B & IR iG
RE R, AR IR IR A IR W B A R
B A T, 7EAMEE SR T GG R B i 55 1 R
FI RS P o IRt b A RS M, IREE
WIREAG . A RAER ML 6 d 5 B XK AR R & T (LA
4, 2000), BEAME TREEAMN, AT W
U R e , T B B 1 il A0 B AR I R ATt kB R
MBO A B E S HI, EfFakE R, R
B T DUAMEE IR T 2 R e 2 A5, X —45i0 0
TE TG B IS4 3k 88 (Sparus  aurata) (Moyano et al,
1996)th 35 ik . FEFF A EH, [R5 A SR A 2 1
g EE N MR R R, X 5 kR
(Cynoglossus semilaevis) {1 a4 1) 45 R — B (F H &,
2005). FEAFfARY E BRI BUET, XA B Y IH L
WS AR R AR RS, DL, FEAF i R R E S
FRrh, R T 5 S S5 ) I A R R B AR
(Suzuki et al, 2002). TEIRA 5 F7 1 H B0 5E 40 e 05 1 9
FEAMIEE ST, 2 P R B L 5 i AT fa 7 T TR A b
BRI INEEE SRR, RS HA R e
REJT o TEMIG R B o b, DI b i8S g o0 i
T 4R mddtae s, |t smrm,
HKJENE i (Gunasekerar et al, 1999)., 7[5 B 2 i 4] i
frarh, RO R0 RE D7 B S v 2 LIRS, BT NI
B L T IR, 55200 R IR B4R AR
ATIG Bl o WIBEAF T DR R HLALL TOLHRES , 1k
B, B BB R G o A R A e i DL AR R H IR AT . XF
TR G E W MSMNEE SR O B A0, 5 17 i G
PeAT R A, BLIAT- R & E A AR I
FE MR, X 575 H W (Diplodus sargus
kotschyi) (Cejasa et al, 2004 5 F i3 —2,

R JiG % B A i ok A v R e 55 O BR Y, R R
IR YL E AR BB A A7 1 o A5 BRACI IR B 10 AR i 301 5 7=
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AREEA A W, SRR, Ve T
THER B BG5S Ak B 05, JCHE DR IR 58
% PEE O AY RE (Bromage et al, 1992), 7E#fifh
(Lateolabrax japonicas) i (Pagrosomus major)H)
AR Ve RBRZ )G, AR am R ERT
(Terova et al, 1998), 4 Ve 7EZ KGN P 23— F &
B, mtnr DA BE N T S e i AR MR . 7520
st (Silurus  glanis) 9P B AT AT /KIRE N Ve 2
W, Vo IR N B R MLAAR S A i, AT
£ T B [ T (FEAE ISR, 2007), Ui Ve fER Al
fIRIG & B AN B R A A LUA, FREE S 5N
5O B B ) T AN S B s B, TR, %R
IS LA I T T 1 B 5 0 A 9 A AL AR 35 B
BRI, DU I I AR b 1) 75 35 IR BE (1 SOMESE,
2006)., AHFFERH 25 mg/L B Ve Xif [5I5E 2 kO o 4
freastfTiie, 2R B, [Fl— &7 i e & H b .
Hi i T K 3 A9 T % P A KT R 2 X8t B R e, A
G SR A 70 ] Ve BB RCHE = T Al I M U2 0 O B
JO B A3 A, DT Ay [ B A B 0 e PR AL BB IR

34 EMEHEBEHHATEES LPL 1 HL iFHTL
LE S

RE B S RE R R R, L2 R S Y
JT o XFFAFHE®, B r A B ¢ R 2L RE B AE TG
(Keembiyehetty et al, 1998). LPL Fl HL(AFK S NG
5 5 R TR A 0 OB, LPL J2& H i — R 7K i Y B
T, HL 2 108006 20 P 5 H b = s A Q5 0 DG St
Wk 12 75 (2006) %} ' G TH $F (Macrobrachium rosenbergii)
Mo R, MAG & B R R i A A LA TR = AL
RERVR AR 5 Ry & AR, R, X —BHE B S
mRNA WFFIEG . AWFSE R, 7 B BE A B 1
O AT LA I 2 B B 7, VRIS A R TR, AR
AP TP BR G Ry e WG & B AR TR IR TR R
ERIG L E Y, LPL iR LI, 7255
PR R, UL G B R OT IR R A 5 A
KAl o 3% 5 MR SR WA B R B AT AR
LA G B 4 2R K FERE A C (Selman et al,
2000), X — B L 5IR K M — B (Cejas et al,
2004). TEIRAEIRW, LPL iG1E R, NS
REEFRMFARE LESERTIATE, &%
BHANHARE Ty B85 A (kR ZRAE, 2013; ¥ 42 K 4%,
2015), ULAT, LPL =2 84, YUBRAS {1l LPL
mRNA T, FELPL & J) FAK X 5 AR R 4255 (2014)
Xt B VT 8 (Cyprinus  carpio var. color) [ B 5% #H—
H ANEEFRBE, B IHkEE R, Y

A5 LPL mRNA ik, fii LPL {§MEF .

HL WM/ R SR 8 I R &b 2 EThias, &
HNIRE SR VA o P RE S SNSRI B R
KIMBAEH R T 8%, SN AREY A HL 42
BURYIAE LCRIEHS, 2013), HEAREAYLHLE
HE—2E 5T .

AWFFEMH 25 mg/L 1Y Ve 123 5 RE A ARG

IAFIRIG A LPL F1 HL LT J 22 A 355 %) I 21 —
B, (HHGE MR R T IR 4R, JE UK

SR Ve 129 RT UESE AR Y IR B AR . nT e R
AW —& Ve TERR BB 2] T EEH,

i Ve B p-EREE DR AR, AT AR 17 9 e
BEBELWT , aBE G0 BE R I SR TL AN B2 451, ALK G s
IIBEHE B (Chien et al, 2001), [FRF, HLAA & K
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Effects of Vitamin C on Early Development of Spotted
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Abstract This study investigated effects of exogenous Vitamin C (V¢) on the membrane time,
hatching ratio, survival rate, growth characteristics, digestive enzyme activities and Lipases enzyme
activities of spotted halibut (Verasper variegatus) during early development using mature eggs by the
method of artificial fertilization. The eggs were divided into five groups with five different V¢
concentration of 0, 20, 25, 30, and 35 mg/L, respectively. Samples were collected at mature eggs,
fertilized eggs, mid-gastrula, crystal appear, mixed nutrition and exogenous nutrition stages. The results
showed that 25 mg/L V¢ significantly improved the hatching ratio, survival rate and growth characteristics
and shorten the membrane time, and that V¢ contributed to the deposition of protein in spotted halibut
during early development, and significantly enhanced the activity of pepsin after exogenous nutrition
stage (P<0.05). After mixed nutrition stage, V¢ significantly increased the activity of amylase (P<0.05).
After endogenous nutrition stage, V¢ significantly induced the activity of lipase and trypsin (P<0.05). V¢
at 25 mg/L increased the activities of lipoprotein lipase and hepatic lipase enzyme during embryo
development (P<0.05). The findings indicated that lipoprotein lipase and hepatic lipase genes in zygotes
may play functions at gastrula stage when lipid hydrolytic enzymes express to release energy for
embryonic development. The results demonstrate that lipase and trypsin priority digest carbohydrates in
yolk of mature eggs from spotted halibut to provide energy for embryonic development right after
fertilization. The study revealed that appropriate level of V¢ could improve lipid metabolism during
embryo development of spotted halibut.
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