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£ XH,

WE: /BT aREdKALEDARNFEE FARXT 3 IRANED AT EMKL
BEXEAEK D ENIEAEF/NERG T H, EhFHI 300 B4 E K (35+0.28) g
e  REFEHLRE(35%,C,)  F(21% ,Cy) K (7% ,C)3 MoK A M AT 4, N
BRFEEFZRA(C,) MEBFRELA(R KA H + R4 8, 7R CyAREH) JHKA(S)
3ABERMERL, FRS HEIM24 h, L300 mg/100 gk REBREEH A A BEHARELR
WRM, #RE T HEFMETALAKEFHANRA LA A TFHE T AG, ELEE
ZR,AHEZFRUCHARET., TRBANADAT T AU ETHEEERE1~3 h it KT
KgEHE ECyAAEGOh NAREEF EHFA AT, S ERTEFXRFHEREA,EC 4
E3h AR TH  A4AMER LEXH W -"HAEAEHNE L hABEE A, KRR
T . HERRA(Cy) K FAO W RFEKEZEHFAAF;CyAfn R A KESH £
lhNEETHE ESAFEEA;CyADEH B -HEEAO~6hNEEH T HMHEL,

FRERA,ARFEXFRACS W (21% ) kB AF & 4#H B & BRI, TR HE

T DL B AT R R
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mykiss) "> 7 o ( Mylopharyngodon piceus) Fl i £,
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Tl PR g S5 25 AR B, B 2R IS R A e I P 4
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PR T BE 0 e I i A 88t 58 3 B, R 9 R DL
W o B AR 6 ( Salmo trutta )| R H 4R M)
( Carassius auralus gibelio @ x Cyprinus carpio
&) AT N IR R BT AR O R A R I
MUBEAE o PR L, LAk Ak 38 % #0285 ) 28 0% 1) Tif 32 g
T RAEERERAER .

CRET AR AR S 4 W T 52 BB ) A
B bk g 0 R B A
AP ATMER W EEFRHAK AAAEK
LR e 2R BRI o e 58 A O 1B H RTA
KA Bt 0 ) B AR BIL I A B 5 A D AU
Shiau &' X} & # f1 B fa ( Epinephelus
malabaricus ) F) FH 315 1905 55 LA A 16 451 0t gt
T A0 B A8 ( Epinephelus coioides ) £ W 45 25 ¥ )5 ¢
WV R RIETE o TEAS R Bk K AL & KV S Ta) &
FORASTS Rl 0 B 8 7 St o 9 i ™ AR Y
ARG B L K i 75 0 T 52 BB 1 BIF % 08 oK DL A O i
T A SE B SR A A BRI 52 92 5 75 ( glucose
tolerance test, GTT) , &5 & 14 45 8 7 2# W o8 F B,
PRI AN H B T kL AN ] i 7K A W0 7K1 S8 5
RSN R 4 BE AR A URE I3 R R
Tl =R i N T A ] ) A A R N 2
S, B TR Rk 2K AR G W KT B LR b BT
AREHT A B R A A N A A R T 52 BB ) AR

LB Tk

1.1 ZBMHREFER

R A B AT I B R BHL R N S
HEA IR0 Y , % 08 SE 30 AR T AR U 1 R 2R i B T
TEAE M ST B s N AT o 7R Hb K e i 5% 1 5
Jo , PR A e AR B 5 R 35 ¢
Zea W RE A1 B AR O S8 4, O & ) 500
L B H A P AT K SR 50 o S B 300 1) K il A5 1)
Tr 28 ~30 C,#hEF 26 ~28,pH 7.8 ~8.2 , AR A
AMEKTF 6.5 mg/L,

S oy ) B E SRR R S (35% ,Cy) R
(21% ,Cy) MK (7% ,CL)3 I iAKE YKL,
DA R AR BMEAL (Cy) WU PR AL (R, YLK 4
il + B0 4 M Cy AR LR (S) 3 A
W AH, Bk 3 A~EL, B ER 20
Rt SRRkl LB ok 8 R A K
AR Th A A 107 U5, WK S ok b & iR . b €,
HNeNi& 8 10% , g MY C, .Cy .C 3 M4k

PR SF A SRR (R 1) o TaDRHEURL 2 8 O 1 2 60
H i, F-26 WU AT 55 F AL (A g B T K24, )
M) R 4350 B 3 ~ 4 mm R AR RDRHIE TS
FHE A5 B 47 T - 20 C pk M b I A2 1 T 52
B RS 8 J 4 55 R BN T 4 M, 4 K 2
& (08:00 F118.:00)
1.2 HEBEMELR

T RS B 45 R, SEu A LK 24 h S PR TR
BRI S0, RARILE 14 B, B2 BAaEN
— AN SIS AREAS DI A PR AR BT £, AR
Jei FE T 0 T AR e, T HURR B, e T A I
T 5 4 % B (30 mg/100 g (A T4 ) , B A
WEAS P (0 2 A PP o 3 B, 3 S 8 O 2
VO, /N OB A SR I A S R A 45 R AL
A RN (3 il N IERS B ) L 2805 218 1 A
o7 PR A A5 MRS . S FAE 120 min P TR S
SEEE o VRGN SCEG f R B AL R 2 R AR IR
SR I A AR R ZE 4K/ S O I Za bRt
1.3 #mE&E

SRR, DA B 5 A 340 R 5 LSS 0 AR
M J 23t 7% JF 25 40 0T W 1 2 mL V5 48
AR 0 g K Al i, AT (O h) DL RS 1.
3.6.12 .24 F1 48 h 43 UL W SRR UL PR AR it o
L IMAEZR DL 4 000 r/min % .0> 10 min, i 4E 1fiL 3% o
Rpif 20 LI 2 R A B 2 A I A O AR
H—AFEAR L BT MFETE 1 min 2Z 4 58 5, R 58
L 45 552 56 £ fige ), B S B I0E , 9 AR DL g 2
B 0 I IE G OF S — A REAS, A R R
- 80 TR
1.4 IEHRME

I i 3 H 9 = R SR 4 A 3h AR AR 4 B A
(7020 #!, Hitachi, H 4% ) #F47 I 7 o 1 3¢ Jg 5 %
ZAET 7R B2 A e B 42 SR RO G 98 12 00 7 (e 5
o REFE AR AL : SN-684 , i 4% T H 3506 da AL 2% A
BRZSED) IR St RE U B A ) TR R
NI R/ VR SRR F AR T Al vk il e | R &
HIr o R AR A TR B g BT A R (RS
A043) ,
1.5 HERIERITERYIESH

BTG % R R A K R (SGR) K b R
FH(FCR) T A UNF

G R (% ) = (LR RE/ LR BE) x
100;
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F1 IRBABEF(%TE)

Tab.1 Formulation and proximate composition of
the experimental diets( % dry matter)
ﬁk% CH CM CL
ingredients (35% ) (21%) (7% )

f 4y fish meal( CP:65% ) 32 32 32 —
fit 45 [ casein 25 25 25 —
INFEBR K vital wheat gluten 5 5 5 _
WK dextrin 35 21 7 —
f 3l fish oil 0.19 6.26 12.33 —
K S WG soybean lecithin 1.5 1.5 1.5 —
4i 1k Z IR A bitamin' 0.3 0.3 0.3 —
)76 % BiR K} minerals® 0.7 0.7 0.7 —
4k % C WiRME vitamin C 0.05 0.05 0.05 —
SALJHBK choline chloride 0.5 05 05 —
A FLMEIK ethoxyquin 0.03 0.03 0.03 —
B # attractant 0.1 0.1 0.1 —
Am e 4 & MCC 0.1 8 14.9 —
41t total 100 100 100 —
E R4 proximate composition
ML /% crude protein 47.92 47.56 48.35 —
Mg/ % crude lipid 4.35 10.36 16.67 —
JBABE/ (kI/g) gross energy 22.05 21.69 21.35 —

DB TR ERTORR S 4R A 10 ¢, 44 % D, 50 ¢,
HE/ERE 99 g, 4iE R K5.0 g, 4L K B;25.50 g, 44K B,
25 g, 4E4 % B 50 g, 4i K By, 0.1 g, iZ R4S 61 g, Mg 101 g,
HEYE 25 g, JLEE 153.06 g, iR 6.25 g, 474 % 389.09 g.2) 4
T oo W IR TR R A R 0. 03 g, S AL B 4. 07 g, B AR
19.84 g FPHIREk 13.71 g, Wi FRBF 28.28 g, BMREE 0. 12 g, BE R
TG 80 g, BRIREE 12.43 g, Gl ik 15.33 g, WAEREN 2 g, WA
¥y 824.19 g

Notes: 1) vitamin premix( g/kg) : Vitamin A 10 g, Vitamin D; 50 g,
Vitamin E 99 g, Vitamin K 5.0 g, Vitamin B, 25.50 g, Vitamin B,
25 g,Vitamin B¢ 50 g, Vitamin B, 0. 1 g, Ca-Pantothenate 61 g,
Nicotinic acids 101 g,biotin 25 g,inositol 153.06 g, folic acid 6. 25
g, cellulose 389. 09 g. 2) vitamin premix ( g/kg) : KIO; 0. 03 g,
CoCl,.6H,0 4.07 g,CuSO,.5H,0 19. 84 g, ferric citrate 13.71 g,
ZnSO,.7H,0 28.28 g,MgS0O,.7H,00.12 g,Ca(H,PO,), - H,O
80 g,MgSO,. H, O 12.43 g, KCI 15. 33 g, Na, SeO; 2 g, zeolite
powder 824.19 g

WEAR (%) = [ CPYL&ER R - PRk
Jitie ) /SRR R i ] x 100

Tk 2 B = 40 ARl /A BT

FiE A KA (% /d) = [ (Ln SFEAAR TR -
Ln P20 ¢ 57 5t ) /4al R ) ] x 1005

SEUE S B LA B {E £ AR 22 (mean + SD)
Fon It SPSS GE it K1k kAT B R 5 22 o i
(One-Way ANOVA) ,Duncan £ 5 3 B b7 22
S EMERRY P <0.05 2.

2 4

2.1 fE#ERKEEY KT BB S E KR

8 Jel 14 A R S 8 s e R R S AN [ K P ik
KAL GBS 3 A AE B R R B W
(P >0.05) ; G bk 28 BB 1 B K AL & 1 7K 7 19
T BT RS Ko C 4 fe i (P <0.05);
ARG R E A R R IR R (Y B C b
HHA A HBAMWEZE7(P>0.05),
2.2 EARBKUEYKENAHENRENLIE
¥R B B/ L S B %2

T1E 3 DKL S YK T, Cy 4 3 4 % Bl
JE BT IUBE G T R G8 B dR R(E Bl R
TR, E 12 h R BIESAT K. Cydl (CLdlE
SR RIS A 1 h R (R T L3 h R A,
P MR T C 4, LA C B ik, 5. 3 4
TR FFEF(P>0.05) HHAS 2H S5 A IR
(] i MR 2 B, BRAE S 6 h b, C 41 Cy 413
mF C4l(E 1),

TE 3 KA E YR T 3 4l B 7E T
S5 7 25 B D L B AR R A R OB T R
THEaH BRI A R, Cu 4l Cy, 4 I 3K B 5
RN TR, 70 7E 3 h 6 h [ = AR, b
Jo 1l ) G AT K5 i C A AETE ST A A ) 1 h
SR TR (P <0.05) , B J5 2Rl T, & 3 h
R R R 2) .

R2 ARAEBRAKUEDKENEHRELEKIFIT

Tab.2 Effect of different carbohydrate levels in diets on growth performance of grouper

15 /e e o7 WEHR/%  FEEKE/(%/d) EREK e

group IBW FBW WGR SGR FCR survival rate
C, 35.67 £0.85 70.64 £2.75 98.00 +10.58 1.14 £0.09 1.36 +0.01° 93.33 £2.89
Cy 35.52+0.10 72.39 £3.26 103.67 £9.07 1.19 +0.07 1.26 £0.02° 96.67 £5.78
Cy 35.83 £0.52 77.28 £4.14 116.00 +12.12 1.28 £0.09 1.21 £0.01* 95.00 £5.00

T R AP BUEF 2 B + AR 22 (n =3) 5 il — S B fELR A8 57 B AN ] 38R 1 35 22 57 (P < 0.05)

Notes: Values in the table are means + SD(n =3) ; Values in the same row with different superscripts indicate significant difference (P <0.05)
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Fig.1 The change of plasma glucose in the grouper

after injection under three dietary carbohydrate levels
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r ——Cy
6 F -4 Cp
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B EER/ (ulU/mL)

Il / h
time
2 3NARBAKKEMKETREE
EHEEREOLREERNEN
Fig.2 The change of plasma insulin in the grouper

after injection under three dietary carbohydrate levels

1E 3 oK & AKE T, 3 4 A BE A AE T
SPGB JE I 12 b P O AR Ak R A K BOR L
TEO0~6 h,Col Sk T Cy M C 4., M4
HAE 48 h XPRIE R SRR o xS T LR I,
3 2 1 B 0 T A A S U i K A Ak
K& (E 3, K 4),

123 M AKAL G YK T, 1 A S 3
4 A B £ I H I = e Y TR BT, H B K
P BAE S G 3 he Cy417E 12 h B —A>
WEAH 1 Cy 21 .CL 40 7E 3 h J5 TF 46 3% A Bl J 3 1
SRR (B 5) o
2.3 NBAEXNAKEMNRE SNSRI/
J5 #9 %2 i

FEVUVARAL I T 3 2 47 B £an H B 00 0 0% L B (i)
ANT], Hor LR 2 0 0 R () B, S 40
Koo RRELAME(C,,) H7E 6 h Pk & 313 S 1 K

AP 2N 35 76 12 b K 2 3 SRR (P 6) o

——Cy
55r -m—Cy
—4—Cp

R R 5 5/ (mg/g)
hepatic glycogen concentrations

25+
20, I 3 6 12 24 &
fF(E] / h
time

B3 3NMEAMBKULEHNKETERE
EHEERERERNEL
Fig.3 The change of hepatic glycogen in the grouper

after injection under three dietary carbohydrate levels
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Fig.4 The change of muscle glycogen in the grouper
after injection under three dietary carbohydrate levels
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Fig.5 The change of plasma triglayceride in the grouper

after injection under three dietary carbohydrate levels
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Fig.6 The change of plasma glucose in the grouper

after injection under starvation

TEVVAR AL PR, R L B8 R KF7E 1 h
Jai# ETH(P <0.05), % 12 h R 1§ ; C, 4
ST REJE LTS 1 6 h 8 T I, Bl S 3L
Get& B T15 S AR T AN RS LR R i R G2 g
ETF, AR 3 h 12 h i BEE L 12 h IR E B 1T
SRR (7).

g9— ——Cyu
3£28F =R
EE7F s
2356
E g
~ 8 5%
IH £ 4%
<1z
4 £ 3
§2‘
Bzt
'E- 1 1 | 1 1 ]
0 1 3 6 12 24 48
I [E] / h
time

B7 ELETERETIHEEEE
m#FFEBEHEN
Fig.7 The change of plasma insulin in the grouper

after injection under starvation

TEDUHRAL BT 1 50 0 A W e 3 4 A0 B #JiT
Bl B B A, ok R A5 C HAE 0 ~
48 h W5 T S 41(P <0.05) . 1fi 3 441 5
0T T 55 2 0 IS JUUBE D K 1 728 A R 1R — B
(K18,K9).

FEYURAL BT T8 S A e 3 2 4 B A
W =W AL BT o Cy 211 T 5 4 4
Ja ST TR .S HESETREG ETHE
HAACHR AR 576 0 ~6 h py, Cy 21 H it = lR 7K
2 T HABPI4L (P <0.05) (& 10) o

250

Sasp A

B

%2240‘_

2835

=830t —~ Cu

Q —=— R

mﬂﬂgZS- & S

<m°°201

= S

g5l

== (U

g 51

g | | ] ] | )

0 1 3 6 12 24 48

[ / h
time

8 YIBKAETARETHEFHEEHERNETL
Fig.8 The change of hepatic glycogen in the

grouper after injection under starvation
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IS 4t
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9 NBEABETERETHAAERNERNTL
Fig.9 The change of muscle glycogen in the

grouper after injection under starvation
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Fig.10 The change of plasma triglayceride in the

grouper after injection under starvation

3 dhig

S FL P 0 2 A0 L, R IR B M
1 2% B K AL G W) R E D0 AR . X K P
(Salmo salar) "™ F1: W) ( Leiocassis longirostris
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Guather) " Iy BF 52 32 B, A6 7K S B K Ak & 4 4
AT B0 M AR kA K . Furuichi 2807 FT AT 9% fL 8% K
e & WA IR 43 2K 1 R S & BN i A KA —
S, B 28 52 HLIK 2% . Bergot *' il Brauge
AR AR E 1 A A RE I B K AL B W R R 2
B2 W R R K AL B W AR X A A K
S o AR St S BB 25 AR R K Ak B K P 1
H4Tm, WGR F1 SGR & i bk #5058 %
2 5% 3 U5 A AR R B K A A W K T AE — R T TR
X7 BE £ 2R K I B S . FCR A8 4k 2 31
L B i, e W AL A B £ T DAE — i P b
FTBIRS TR 2 i B K AL B9

L 265 0 ) 2 28 1 1R N 1 3 85 R
AP B K T S Sl AR 3 4 B 2 4
241160 2H FEER 25 A B 1 4 s L A P — AN T SR AR A
AT DL e PR I8 55 2 75 0 2 P AE R T R
w2 LS Y B R K S WS IR AE 1 ~
2 hpy BT A 38 0E KO0 fa 2 (T R
B a2 ) B Y T 3% B8 ) B 25 B KL &
Wy R I B K SF- 3 R e s, B K
Sl ek B K Ak A W K S S T R TR AR
T B, R AT BE A 0B KT B DR K AL A
Pk 1w b [F e AE 3 KAk G K E
T, R A BE A A T S v v R R Y B
MBS FFEE G, 3 F0 H At 8 28 78 11 R sk v 5 45 4
WG MR ST R i 45 1 — 57 C i ¢
IR JG T MR 218 F C, 41, %] 6 h B}
Cy WK B0 ST HT K F-, M Cy 4 Fn Cp 41 1l b
K T 2 12 h S50 B0 5T K 3% 16 4R
PR KA A P K i 1 B R B4 R 2
R 32 68 )1 7 LR S . 1 2 2R 2 K
i 1] B LA, 76 LR 25 F #2619 AR5 DL BE % 2R
S LI I A [ 19 78 3 AR 0[] B R T 0
Mk PR AL R R L W | S R G 1 A
B S 23 U0 A TR B 3 RE T A
o 1 IO W IR £ 25 X 4 Y T 2 A
I3 RS R BRAE LR AL BT v G A
Ji 3 4 A0 B £ H B 0 (6 I 1) R ), e L R
2 HH R LM e P 0 5, S 4L A 1K 5 R T 4 4 4
ML (Cy ) 7E 6 h bk &2 2 1 5 i S, H At 75 2
PIAE 12 h W 3 AT K F o 3 i B AE LK A
MR AT, R A B a0 1 2 0 T 52 Be
FEA o

I 53 28 BT Sy 2 3L Bl 9 5 0 4 R i e
5 f5e g T B R 7 3L 3h A R AR
b, IR 2R T4 R AR R S R R A
TG, F 0B S A DA T I AV AR A Y 5 T A R AR
TSI b, 00 5 R & B AN 0 A o 2 e B
SRTBEALAEAR T 09 250 R 0 (H bR b & 1)
WEIE A R, £ 28 X0 1Y it 52 B8 AR T I AN £
TR F AL B R 1 6 1l
BEKFE WIS Y E . X H
major )" K 8 KRR WA fa
( Oncorhynchus tschawytscha )™ L) J % 9F 4"
HEAT R 7 W T o S0 09 5 A PR, I3 MR K R Bl
KR T T e A SE IR A5 R R, AR T A
AW ST 3 2H A B £ R S 3R B IO B
Wi Th s I Th s, R I R R, X
Harmon 45" F1 7 2] 475 6L 1 732 56 . 9 /5 7 00 2% )
PR 45 SR — S50, R0 H 30 33K R 10 45 2R AT RE S A A
FI4r WA 5. Sheridan %5 Ak £ 2 A K 4
BRI WA T 8 2R B o M, AT B
5 F A T AR A /K F . Ronner 4577 78 Xt T
S0 ik P A AT G A B B MR A D 40 L X
2 WU BE TH v L B AR O, A K R R R
JE B T i 2 0 A BRI R A 2 Wb, DT 8 £ S R I
RRES /NN 1 s RO B S R
Z T T 2 X TR I 2RI D A O 5 A AN [ R R Y
ST R Sh A SRR 5 R S
A& AT B VIR R , KR F 58 A 3, £ %
( Cyprinus carpio) ™"y ™" 4 fi ( Carassius
auratus) "' K P PEBE K PG ¥R 85 ( Gadus
morhua) "' 5 15 % ( Dicentrarchus labrax) '’ %%
BILA G, MRS R K & TR ASLgh,
S ZH Mz R ZHIfiL 3 19 5 3R OK AP S TR SR A
2 WY 75 8] DBy B R L2 VLA™ E S T AR A R R
Gy Mh o 20 XPYLER AL BN A AT A B TR
if 4 523 5 K B, C 45 RZH A8 1 5 2 1% 1l
R By 3R A i GECT [ BE IS 218 T 5 S AR
S4B IS I R R R AR ETE. WD
W, W] Be 2 T AE R B ] A DU B8 R, A B A
NSRRI A DG 1) & BRI ZH 2L RE ISR P 2.

1 B RO S A — 823 AR )5 JE X
FER R o ARAFEIE I 2T A2 T E LN o 3F
TR, B Ok G Y G 2 5 BUN B
JE B RN T L A A OB 2 A
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T T AR S s BB 2 R R K
G YK T 0 BEA R RS Rz BT
X 1 WY £ 28t W AT S B R R I 1t
7, VR B o A 2 W T S WoR L, C
FC 2 HE I B4 7E 6 h B3R 3 5 i 16, C
YHTE 24 h A PR, HUE(E Wk B4 Cu 4l .C 4
I, UL B C2H I W 5 BT W D A 38 1, 5 3K
C 2H K I ] 45 22 oy MR V2 99 5 4 WIS A 48 ho iy
JULKE J5 28 A e — B, IR Bofr 51 R LS I 5 &
BN AHE 58 45 R 5 0 U0 R A A )
FEAH—2

f K AL & P AR5 IR 2R Z ) 7 A 3 % )
FAOIR 28 o FEME A Y A B, W I8 A 7 ) D T R
TEA AR T e R AR S S BE A B A 25T
GRS P A =R . AL, Bl T
B RS WK 9 T R A BE AR 3
b = W8 5 & A N T e X X 2L 60
( Erythroculter ilishaeformis ) "' | B Jg % E 4
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Effects of different dietary carbohydrate levels and starvation on growth and

glucose tolerance ability in grouper ( Epinephelus coioides)

MAO Yibo, LIU Hongyu, TAN Beiping” , DONG Xiaohui, YANG Qihui,
CHI Shuyan, ZHANG Shuang
(Laboratory of Aquatic Animal Nutrition and Feed ,College of Fisheries,Guangdong Ocean University ,Zhanjiang 524088 ,China)

Abstract: The experiment was conducted to determine the effect of dietary carbohydrate levels( CBH) and
starvation on the growth performance, biochemical indices in plasma and liver/muscle glycogen content of
the grouper. Total 300 fish were randomly distributed into 5 treatments with triplicate groups of 20 fish
(initial weight:35 +0.28 g)in each treatment. Three isonitrogenous and isoenergetic diets were formulated
containing three carbohydrate levels(35% C,,21% C,,,7% C,),combined with starvation group( S) and
refeeding group (R, starving 4W + refeeding 4W ,21% carbohydrate in the diet). Experiment lasted 8W. 14
fish in each treatment were selected and injected with 300 mg glucose per 100 g body weight for glucose
tolerance test( GTT) after the end of experiment and blood sampling at 0,1,3,6,12,24,48 h. The results
showed that the weight gain and specific growth rate increased with dietary carbohydrate level increase but
no significant difference( P >0.05) ,and the feed coefficient rate of C, group was the highest( P <0.05).
Plasma glucose levels significantly increased in 1 —3 h and then decreased in C,,C,, and C, (P <0.05).
Plasma glucose levels in C,, returned to the initial values within 6 h after being injected and initial level of
plasma glucose content in C,; and C, were obtained within 12 h. Plasma insulin content in C,,C,, and C
decreased at 1 h and then increased,but insulin level of C, group significantly decreased at 3 h(P <0.05).
Glycogen content in liver and plasma triglyceride levels were significantly increased in C,,C,, and C, within
1 h after injection( P <0.05). C,,,S and R groups presented persistent hyperglycemia after being injected
and C,, restored initial level quickly within 6 h. Plasma insulin levels of C,, and R groups significantly
decreased within 1 h(P <0.05) ,but that of R group continued to rise within 12 h. Plasma triglyceride levels
of C,, were higher than those of S and R groups within 0 to 6 h( P <0.05). The results of GTT indicate that
proper carbohydrate level in diet(21% ) and continuous feeding can significantly improve glucose tolerance
of the grouper.

Key words: Epinephelus coioides; carbohydrate; nutrition status; glucose; glucose tolerance test
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