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E: AR AR T AMIH TR N AT RTEE KM ARFAAUEER
WARBEEEN DM, HATHHSANEKILRAFE24MINHKER. DEEHE. N2
TR R MR X 3R BR AR A HE R R R, RT3 S A% MR(A8% AR & A 12%H fig A ) 8y 1A
Ko T H AT KB O (8.51£0.02) gt K # £ 450K, MALY HIN(BUAINEL, HBANE
B50R). RABEREREHRATIRER, 2 EIREHLFEEHO. 1. 30 5. 7. 9.
1F24hB M. SRET, MERDUATHEAAEON N EZ BT ALAKRLEET
BHEEH, 2N ARAN AR AR EEZRTHEEL. MEAAREENTERILE S
BTHA2AKRF WAL AR A3 TR BEAMA A AEE RERE. JEEL
FRHELLEMRT . HEBAR N NXERARNEEOESEAIRINEHFH T
EFLEA, HEBRAT OB ATHEEDION MERDLUIWEETREMEATAES,
KEBHMEAT; MEAAEEORGERERENESFE AT, E11hEERX
i, Bt AKFRE4he R R 3R TR B KA K F & f7F RS E TR
CEHEENRH. NERRNAEARETGHERBEGCOEENABTHEFFHER. X
HEBRAIMNFRBRAN DA RO ATAE, EERE X6 WH 5 E-6-8
B B (G6Pase). R 1 -1,6- — 8 BR Hg (FBPase) fn 5% B ¥ B2 X 7 B B2 %2 % B (PEPCK) Y v& 14 3F
TBAK. AT AREEER I Z RN AT R AR ABEC)EEHEERY
Mo AREKW, RECFHAEMELN SR N ZERFHENE I ES TERWH
HEE), SWTEABRA AN AEL B AT AEREAEFARE X BB EEN PN
HEER.
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FPMBLBAEY K, P B AR MY, H B iR
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TR AR R, AT A 24 1 O o 4 B
I o

R TE B KOk A& YR RS 2
PR 2 Y g LB, R AR R R AR R B
FHT, HETTG B s S A Y 4 22 i
[ AL 5 R AT 5C, 8 5 8K A6 & W ) b
KB XM, HEiEH A (Mylopharyngodon
piceus)? . WAt (Ctenopharyngodon idella)® , #}ily
A B (Epinephelus coioides)'® . T (Onco-
rhynchus mykiss)!"' . % & % JE 4 (GIFT Oreo-
chromis niloticus)®™ . J&% % Ak #1.(O. nilotica)” [ Hif
T v 2 e A A A W A S IR R 2 e |
Th, IR R B I [R] Y = AR, XM EL R ] e
5 Gl B 6 S R A A A WA O Y B AR
Frit S5 R AT KMt R AE IR AR B AESR AY 1l
W i B 1 O T TR A RORE S 2 G B
LR IO R A 3 G 1 POR [T X AW DS
B SRR A, KA BT T
Xt WK AL A W i AL, AT R £ 2 X
B KAk & PRI T BE ) 22 19 )AL

FI R 6E R B 0 5 IR o . & A
HR O R EURHIE AL L I D B AR )RR R oK
R ORER T TR (D0 N 8 X Aw i e RS
i & 2R 55 W) Jo 1) ek 2 Ak RO A5 G B O
e (A2 AL 55 e = AHOCHESE . AS BIF 503 1 e 4R
MR £ 3R AN [l K A& Wy iR RE, UVER S
i SOWE A G B 0 1 A8 A, RS KB A
Xif AN [ B 7K Ak W Bk 8 A TR L

1 MRS A

L1 SRR SREEE S

AL . B NEEASNER
W, fh o SLah . BRWEAR M IR, 0 LA
wWE /N TE R RUOBIRS SO, U oK
20%, HE i 183 AN [ DR HL 45 A5 IR 04 52 46 45
Ko SRR FE SR AR L, R P A JEOR R
B ot 80 FI 0, Y Ak it 45 A ARDRHIECRLT IR 5 24
21, YRR N A R B R B TR
LSRG, P S AR B AR LA K&
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Tab. 1 Ingredients and proximate composition of

the experimental diets (air-dry basis) %
R G
IiH carbohydrate
items R INFEER b
glucose wheat starch dextrin

EFl  ingredients

Ky 40.00 40.00 40.00
fish meal

ek E| 10.95 10.95 10.95
soybean meal

N R 12.05 12.05 12.05
wheat gluten meal

HENE 20.00 0.00 0.00
glucose

INFETERDY 0.00 20.00 0.00
wheat starch

Wik 0.00 0.00 20.00
dextrin

i 1.88 1.88 1.88
fish oil

il 1.88 1.88 1.88
soybean oil

SRR 1.50 1.49 1.49
soy lecithin

IR — A4 1.50 1.50 1.50
Ca (H,PO,),

AL REGE 0.30 0.30 0.30
choline chloride

YA R TR R 3.00 3.00 3.00
vitamin premix”

W 4R TR R 2.00 2.00 2.00
mineral premix’

FYEFR 4.94 4,94 4.94
cellulose

&t 100.00 100.00 100.00
total

EFRKF  nutrient levels™

FHJ5 80.97 87.69 90.60
dry matter

HEG 4925 48.49 4797
crude protein

BN Ll 12.19 11.41 11.99
crude lipid

Vo 12.23 11.85 11.74
ash

A xR TR AR A48 AR 2 TR Y 2 I Mai S5 S I i J7
o IRKCT R SE e

Notes: *. mineral premix and vitamin premix according to Mai et al'"”;
**_nutrient levels were measured values

1 KIRA 5], FH OSB82 HL(F-26, 1
PR R, ) B0k Ry 2814 mm A RS 5k fa]
B, EREAEH90 °CEE30 min, H R KT K4
0% A, FHREAS % E 5 PRAFAE-20 °CUkAEH
1.2 FEER

T BH S 6 7 T T VLT R L U
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T, S H KB 40 v W T 51U K i
AR . SCHET, KT R RS (3.0 mx
3.0 mx3.0 m)PI AR H R FR 208, 3 1) S R o A
RE (e T R B kL) B AR,
N FRFEAEE . B IR ARG 15224 h, BRIk AR (i
ML BIRS — 2. WIIR R T R (8.51+0.02) gy K
WA450 B, BEVLAY M3 (B3 ANEE, B4
FHE50 ), BT T9 /DA (1.5 mx
1.5 mx2.0 m)IF LA PFH . B RIEERME2K,
Ay BIAE R F5:00F1F 4-17:00, S286 )90 55 4 K
P EE M, I S B S A8 B0 R it 5K
S, HEKIRE R26.5~31.5 °C, K32~
36, WA SBRAMET7.0mgL, FE5FEYI N8R,

1.3 HmRESSH

FETH SIS US4 h, B REASPIA
fu 25, T & 10 000) (F A=
FoSw)) BRI, BRI I s S AR A K
A, TR R (SR) . B E R (WGR), FEE
K AR (SGRYME R R EL(FCR); A4 WA FEHLHS
FE PR, JRIN AR, IBOCHIT I P I 43 3
PR, TSR e (HST) . R4 H (VST R
T BE (CF)H b o L300 F2 il [l s A, 20
VA, FrAeE e LR SE g, fEDLIR 5L I
BRIERI0. 1. 3. 5. 7. 9. 11, 24 hor HIHEATHL
K, BRIRBEVLIEHG BAJEITHRE, 1 mLICH
T 59 e AR BT £ 2 90 5 UK Bl BB VR O, TEA
LS mLELDAE Y, 4 CUAR LIS A, 3000 r/min
B 5 min, WLV, PRAFT-80 °Cik
oo B OV ) R B R AR, T2 mL
EOE T, B AR A PR, T E T
A GK(glucokinase, GK). PFK(phosphofructokinase,
PFK). N R ¥4 (pyruvate kinase, PK) . 7 % 1 -
6-1; BR lif§ (glucose-6-phosphatase, G6Pase), M-
1,6- 1% R [ (fructose-1,6-bisphosphatase,
FBPase) Ik 1 s B =X P9 i 12 2 4 1§ (phosphoen-
olpyruvate carboxykinase, PEPCK)f i ¥ L4 K J
J 5

ZMAOAC "5, 43 S s ek v Y K
gy HLER . MR MUK 73 & . Ko & R
W% H1105 cCHETE 8 vk MR B & = ok HTHLE
1 22 {X (Leco FB-528) 7 ; MLAR I & &R &R
[CHhEET s KA 1R FH S50 °C Ly i e il 2

1ML 5 Fh 78 %5 B (glucose, GLU) & &= FH H 7.

7600-110%4 4> [ 2 24 A6 73 A AC#EA T A

JHF 3 I 5 2 () 0 22 2 R Hassid %5170 2 B4k
23 h TR, N ) N2 B 95 A W gL DR = v X
JEEFILN 53 LA L : 3R LR &, Bk
20 mini& G W, 43R RN 1 %55 %lfF
W, ARG I 5B IR X NE R, &5
IR 5 F @GR g 8, 72620 nm I 2 OB .

JHF R A A 5 Pt 5 e R ot Y R % 2R OR g I
iR & 28R LTk YR A J A R
Tt 356 928 W FRH 36 (ELIS A YR A7) &5 HE AT 7
14 HIELBESZIT SR

A1 % (survival rate, SR, %) =100x(N,/Ny);

3 5 % (weight gain rate, WGR, %) =100x (W~
Wo) Wos

7 E A K K (specific growth rate, SGR, %/d)=
100x(InW~1nWy)/t;

7 B} 22 % (feed conversion ratio, FCR)=W/(
W=Wo);

JF A Lt (hepatosomatic index, HSI, %)=100x
WW/Ws

JE 44 HY (viscerosomatic index, VSI, %)=100x
W,/W;

I % (condition factor, CF, g/cm’)=100xW/L’;
K, NRAKEE, NoAWIRRE, WRhER
R HE (), Wo BRI BT 6 (g), ¢ 9250 R AL
(d), Wk AR (g), W, BT (2),
W N IEE (g), WR IR (g), LA MK
K (em)

S K dE SR SPSS 22,048 i 8 4F #E 17 4
B, FP- 87 15 (mean+SE) e , X 44
17 5. % J7 2% /0 7 (One-Way ANOVA), FH4E4
Turkey# 35 #4172 H WAL, P<0.055K 7R Ab B (7] 22
ERTE N

2 4R

2.1 EARPIMARKKUEDHRFTEEK
M RERL S FIEARRI 200

e ek v 30 AN [ i KAk B 0 % K o fy 3
RORRE KR R R BURM MR A
PEFZ IR (P<0.05), 1 X B A 4 BTG R . EAR L
FIAE 36 B O B 38 P52 i (P>0.05) . Herp /N 22 3¢
A FIRIRG 20 K B (38 R AR A KR B
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1o T 2 B 4. (P<0.05),  [R] I 24 Ak 2 1) ) e
ZHCE LT #4041 (P<0.05), WIS 2H K #i fa

4 A L S 3 v T R 25 0 4R /N 22 U B 4 (P<
0.05)(#2).

x2 ANTIMARRAK UGN KR EE KM EMESFERITHENT

Tab.2 Effects of three different dietary carbohydrates on growth performance and morphological indices of L. crocea

5 KA A& carbohydrate
items i N TS P
glucose wheat starch dextrin

Vs E/g IBW 8.51+0.01 8.49+0.02 8.52+0.01 0.310
KRR R/g FBW 20.25+0.55° 28.31+0.80° 26.38+0.44" 0.000
FRIEH/% SR 91.33+2.67 90.67+2.91 91.33+1.76 0.977
WER/% WGR 138.1346.62° 233.50+9.05° 209.42+5.08° 0.000
e A K3 /(%/d)  SGR 1.55+0.05" 2.15+0.05 2.02+0.03 0.000
kLR % FCR 2.38+0.15 1.47+0.07° 1.75+0.05" 0.002
FFAAEL/%  HSI 1.25+0.08" 1.26+0.07" 2.06+0.17° 0.004
WA EL/% VST 3.93+0.18 3.71£0.11 3.87£0.12 0.540
B3 /(g/em®)  CF 1.38+0.06 1.47+0.05 1.43+0.02 0.410

e FATHUE BRI NG T REROR 22 5 10 % (P<0.05)

Notes: values in the same line with different lowercase superscripts mean significant difference (P<0.05)

2.2 ARTRIMAERK LSV KE S M
SENZME

T Ak v 3 A )ik K Ak A 0 % R £ il B 2
A 2 PR (P<0.05) ., 8 450 2H KB A Y I
WS =T h E AR R KME, RETFHEE TR
(P<0.05), %24 hifi B &t ik 8 f ik H 2 28T
WG K (P<0.05), & LB A HREEEE /010 hy,
] 7 W AL R 1% I AR AR A A R TR B
e T /INE VE R L FORDRS 41 (P<0.05) . /NEZ TE K
ZH A A MBS S R 1 s B (E, 3 hF IR B
TRE(P<0.05), ZJ5HERFAEA X RS E K, R
IR 3 R K o RRE 2H K B A0 i b e B
BRI HER RS, 7E11 hik B EmcRfH, A
JA R R, E24h, MBS R B ERTRI8h K
F(P<0.05), T IMBEKPRRZE 204 h (E1),

2.3 ARFIMAEKRKIELEDHARENE
BRBESENTN

Ttk rh 3P AS [ e K A B A % A 6 8 1 355 i
RS EA B EERI(P<0.05), 0hif, /NETE
oy 20 KB a1 IV TR U B i R TR A
ZH FURIRS 41 (P<0.05), 24 hitf, 757588 20 K fa
A IV TR I 25 i I e TR IRDRHAE (P<0.05),
R o fE B VR A AR AL RS, I RS Ry
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HAE1 WP A B3 F %(P<0.05), RIgHTRE,
169 hig MR % B FH(P<0.05), E24h, IiLiF
19 5 28 2 i B TR KO (P<0.05) . /NAE TE
Ky R AR 1 hil 3 T R (P<0.05), JF4ERE
TEARRT R E K, %24 hFRAR B AR K .
i AR 0 3 R 5 25 S AE | hE R IR B 3 b
T+(P<0.05), FFH4E3 hif BB K(EH, £7hHiE R
# FFE(P<0.05), MifE1l hiE & FTF, %224 h ¥
K E 9 R K- (E12).

24 FARPIMAERAKUCEYTAREANLE
FReLiEREesENR

2 f] ek L 2 B RN 22 E Ry R B R
X K HE LT B IR B S A M
(P<0.05), T ¥ AR [R] A FRDRG |  Fifi 2 B ) )
(i PO NG: N R =R el
SR (P>0.05) 0 has ek 25 i £ 1 1 35 Bk s
A 2 0 B M 25 R (P>0.05), F24 hiL
GEACET, /N FE U by 4 K U A0 IR R s IR R
TR B E R T4 P<0.05), SHIKEH LR
E M2 R (P>0.05), 4 B 2 KB £ i I v s
MR FEAEI TR E LT, ShEE TR
(P<0.05), &7hKEF3WKFE, oW R EE T
F%(P<0.05), Z= 11 hit, I i JBE v i % & = 7t
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207 I .. . .
[ %%i%E glucose /NFZFERT wheat starch 3 WG dextrin
2 C C
S d d c
:1\'50 15 C ) =
C C
S E B ¢ - T
g2 ¢
E 3 o m BN B
= 10 ]
1§ S
€1.8
EE 51
2
3
0

& 1

i 1E] /h

time

AR P3M AR B LAY KRR & MES BN

FRAC AN 6] /N 5 5 B2 [1) — G PR AS [ B () 2 A 835 1 25 37 (P<0.05)s W iE AN [H) K 5 5 BE 2 7 [) — B[] A [ 4 Rk 4 1) B AT B8 3 1 2 %

(P<0.05). Tl

Fig. 1 Effects of three different dietary carbohydrates on the concentration of serum glucose in L. crocea

Different lowercase superscripts indicate a significant effect of different time points following the same diet group (P<0.05); different capital letter

superscripts indicate a significant effect of different diet groups following the same time point (P<0.05). The same below

50

[ % HE glucose

(O8] B
(e} (=]
L 1

1375 B & 2R i/ (mmol/L)
)
S

concentration of serum insulin

—_
(e}
L

/NFZFEKT wheat starch

R dextrin

B
}3 C B
F AB ¢
Ab be -
ab A A
ab ab%

& 2

i 1) /h

time

AR ARKA LAY REEMERSESENT N

Fig.2 Effects of three different dietary carbohydrates on the concentration of serum insulin in L. crocea

{153 hFI7 hiy & & 70 3% Pk 25 5% (P>0.05),
%24 WA BN S ARIK T o 7N VE by 4 R 8 14 o
T MR LA R & N0 hIT B 224 hER G i M |
FHHIR B (P>0.05), Z24 h, H& k35 KME
(#13)
2.5 AR FIFMARERKLEINAE BITHE
[F&E/F

T Ak v 3 A ) ik K Ak A i 6 O £ i
R W (P<0.05), 0 hisHHkS 41K 3
JH W i £ J S T 2 W 2 RN 22 UE R A

(P<0.05), %24 ha& MM ABH 2 0] JC i 35 1 22 7
(P>0.05)(K14), A B4l KB mFpE S BAELh
W3 ETHP<0.05), H M 1~7 h#B 45 18 85 11 /K
Vo, BOWFIRE B, 24 hik B HRAUKE.
ANFEVE R R A R S AR hi 3 B
(P<0.05), ZS5hHFHEE N, 24 kK F50h
To b PE 25 7 (P>0.05) . WPHRG 2H K 10 i )i &
BAIE1 hid & F & (P<0.05), 3hJTtE 7, £7h
N B2 T (P<0.05), 9 WK F)5 h/KF, 24h
TR B AR K (514)
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200 . e .
] Hi%iFE glucose /NFZEHR wheat starch Tk dextrin
B
4 AB

b
I

150 { b ap

o >

baby_}

100 -

A 325 &/ (pg/mL)

r%—

concentration of serum glucagon

50 1

i 7 i

% 1_3_c_ab

B

d Bd
}ABAB ab  SCA
ab bic_ £
% = o

i 18] /h

time

3 AR AERK U AN RNRE MFRSMERS B0

Fig. 3 Effects of three different dietary carbohydrates on the concentration of serum glucagon in L. crocea

1201 O Hi%HE glucose

B
100 - d ¢ B
-d d

e A

]
[e=)
1

JHFRE R 25 2:/(mg/g)
8

concentration of hepatic glycogen
o
S

[\
(=]
1

(]

/NFZUERT wheat starch

FAE dextrin

7
i 18] /h
time

4 ERFIMAERKUEIN ARG ERS ENFM

Fig. 4 Effects of three different dietary carbohydrates on concentration of hepatic glycogen in L. crocea

2.6 ARPIMARRAKUETKEABVER
R X BEEETE M AV R

YUK SE I T IR J5 78 %6 W 4 RN /N 22 v by 21
K0 AT GK . PFKRIPKI 7 Fifi 25 i 8] #E 5%
A B FEMARE(P<0.05), RS 41 K B 0 BT Y
PR P4 B 45 B () 4 7% G 5 3% PR A8 1k (P>0.05) . #i
75 W 2 A A I E GROE M AE YLK 1 hJs IR 46 &
F, JFAES hik BB KMEH, 7hHFH TR, £24h
TREEIWIIR K5 BFAEPFKIE P O hIF R S h
AR E MR RE MK, ThFREE R, 9h
TR % LT, 224 WFBE A PFKIS M 2 3% & T0 h
195 P (P<0.05); JFIEPKIE PE7E 1 hIF 4R T B,
1~5 h2 &M B pyas, M7~9 hXIFIR TR,
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11 hik B 5 K MH, 24 Wk & B0 4 K7 (B 5~7)
JINZE TE MY 4R A0 B IE GRIG PEAE 1 hi 3% T R%
(P<0.05), 1~5h—EAb THARAKN-, 7hid 2 5t
(P<0.05), 9hNIFETFE, 24 hid 3 Lo, k5]
I {H (P<0.05); AFMEPFKIGMEAEO hikBIEME, 1h
PG B TR, M1~24 hJt i E M2 16(P>0.05);
FEAEPKIS M1 hFF 4G R R, 3 hig 3 LT+ (P<0.05),
M3~11 hJt i AL (P>0.05), 24 hik 3| K
B IR KB A IEGKIE AR 1 hil & T %
(P<0.05), M3~24 hiE BB W FTHEas; Ik
FIPFKIE PEFE 1 hig 3 [ FH(P<0.05), Jf4EfFEi
FK, 24 Wi E m TG K (P<0.05); AT
JEPK G PE7E0 h5 H 4y i)k 4H TC 2 35 1 22 =
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(P>0.05), 24 hitf &g 2 Ik 77N 22 V& # 41 (P<0.05)
(#15~7)
2.7 ARPIMARRKUEMIAEAES
& CREEEE MR

DU S I IR IR )5, 0 24 Bl 4 K o i ik
G6Paseifi £ ) 0~9 hG & 3 P 2% 55 (P>0.05), 11h
Fis W L, X8 KM (P<0.05), 24 hHLiF
PR 3 = TR bR 7K F (P<0.05)(1518) 5 JIFEFBPase
TG 1k B 5 s (R4 G 3 AR AL, 2 R A AR X
Fa g 17K F(P>0.05)(E19); I IEPEPCKIE PE7E
3 higt ¥ EFH(P<0.05), M3~24 h4k 578 A0 X e e
7K, 24 hig i P W 305 T 90 46 7K F- (P<0.05)
(E110)o 7INZZ € #3 20 K ¥ £ 1 IE GoPase i 1 7F

250 -
200 |
150 4

100 4

& B P /(mU/g)
activity of GK

W
(e}
L

[ Hi%ibE glucose

1 hii & FRE(P<0.05), 7 hiyih 2k B % 5 T 5 hikih
P, 24 hfi) G6Paselfi P B K T0 hir) i 5 FFAE
FBPasel M fifi % Bf [A] 4 7 70 . 3 M A8 k. (P>0.05),
24 hig TG PER &2 210 hKSF 5 FIEPEPCKIE M M
0~3 hik # FF&(P<0.05), ShITMA R 7+, F24
hid) I 1 AR T 0T 4R 7K P (P<0.05) . BAE 41 K B¢
1 IF I G6Paseli PE7EL hiB 3 FTF, 3 hiBE Tk
(P<0.05), M5~7 hiFladesk b, %24 hILiEPE
PR BN UK 5 RS 240 85 10 T J)F FBPase i 1
B 5 ) [B) 4 B TG 3 AR 1 (P>0.05); BG4 K
A0 HTEPEPCKIE MEZE L hIT 4R [ FF, 3hiB & T
B (P<0.05), M3~24 hILIEHEZEEHIN, 24 hi) T
M 5146 7K 0 i 2 P 22 57 (P>0.05)(K18~10).

INAZVEN) wheat starch == BKS dextrin

B
d

i) /h

time

5 ARPIMAERKLEYIX KRS IEEE R AEEE TR0
Fig. 5 Effects of three different dietary carbohydrates on the activity of hepatic GK in L. crocea

30007 [ % b glucose
B 2500 A
S5
£
3¢ 2000 1 C
e LY
© 1500 - ®
oS
= 2 1000
%(
= 500
O

0

/NZZPERT wheat starch

HWIAS dextrin

C
bc

B
AL
A=

® 2>

5

I

time

B 6 (ARAh3F AR ERRIK L & IR K R & BT AT 61 B SRAE MBS S M RS2
Fig. 6 Effects of three different dietary carbohydrates on the activity of hepatic PFK in L. crocea
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0 E

60

activity of PK

A A B S P/ (mU )

Ko7E ¥R
O #i%kE glucose /NFZFEHT wheat starch RS dextrin
; i,
c
B bed A Y
be A AB
be bt A 5

1T

i JE]/h

time

7 GRRHR 3 E R K AL & I3 A TR BT BE R B ER A SR M O R

Fig. 7 Effects of three different dietary carbohydrates on the activity of hepatic PK in L. crocea

[ #i%i#E glucose INFZTENS wheat starch  CZ WIKS dextrin

B
En

200 7
&0
50 150 1
H g
&3 100
® 2
=
s D
= 507
E
0

i [H) /h

time
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Effects of three different carbohydrate sources on growth performance and
hepatic glucose metabolism key enzyme activities in
large yellow croaker (Larimichthys crocea)

YUAN Ye', WANG Mengqiang', MA Hongna', LU You', SUN Peng’,
SHENTU Jikang®>, JINMin', ZHOU Qicun "

(1. Laboratory of Fish Nutrition, School of Marine Sciences, Ningbo University, Ningbo 315211, China,
2. Ningbo Ocean and Fishery Research Institute, Ningbo 315012, China)

Abstract: An 8-week feeding trial and a 24-hour starvation trial were conducted to evaluate the effects of three dif-
ferent carbohydrate sources on growth performance, feed utilization and glucose metabolism key enzyme activit-
ies of large yellow croaker. Three isonitrogenous and isoenergetic diets (about 48% crude protein and 12% crude
lipid) were formulated to supplement with three different carbohydrate sources, namely glucose, wheat starch and
dextrin, respectively. Each diet was randomly assigned to feed three replicate groups of 50 juvenile large yellow
croakers with the initial weight of (8.51£0.02) g twice daily to apparent satiation. After the end of the feeding trial,
the fish was continuously starved for 24 h and samples were taken at 0, 1, 3,5, 7, 9, 11, 24 h, respectively. The res-
ults indicated that fish fed the diets containing wheat starch and dextrin had significantly higher weight gain rate
(WGR) and specific growth rate (SGR) than those fed the diet containing glucose, moreover, feed conversion ratio
(FCR) of these two diets was significantly lower than that of diet containing glucose. Fish fed the diet containing
dextrin had significantly higher hepatosomatic index (HSI) than those fed the other diets. However, survival rate
(SR), viscerosomatic index (VSI) and condition factor (CF) were not significantly affected by three different car-
bohydrate sources. Serum glucose (GLU) concentration of the diet containing glucose and wheat starch signific-
antly increased after starving 1 h and glucose diet group presented high serum glucose levels which lasted for at
least 10 h. However, serum glucose concentration of the diet containing wheat starch significantly decreased to ini-
tial level and didn’t display high serum glucose level. Serum glucose concentration of the dextrin diet group con-
tinuously increased as time went on, peaked at 11 h, and high serum glucose level lasted for at least 4 h. The con-
centration of serum insulin and hepatic glycogen were significantly affected by diets supplemented with three dif-
ferent carbohydrates. The results indicated that the increasing of glucokinase (GK) can be induced by wheat starch.
While serum glucose concentration increased after feeding trial, the activities of gluconeogenic key enzymes such
as glucose-6-phosphatase (G6Pase), fructose-1,6-bisphosphatase (FBPase) and phosphoenolpyruvate carboxyk-
inase (PEPCK) didn’t decrease. The activities of pyruvate kinase (PK) were significantly influenced by the dietary
glucose and wheat starch. The results demonstrated that the ability of utilizing structure-complicated polysacchar-
ide (such as wheat starch and dextrin) was higher than that of utilizing monosaccharide (such as glucose). Not only
the serum glucose regulation but also the activities of glycolysis and gluconeogenic key enzymes were affected by
different dietary carbohydrate sources.
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