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A~ [E) #E R Xt B A2 68 % (Trachinotus ovatus)
HIZE, ARF AELEEEERNSIE

2% % 2 wWR' &
EE A L 2L

(1. J7VEHE AR KGPERT TR AT TP AE I RORE AR L 5360005
2. QA FRAK BRI TS E P EARRHAT R B KT )M 510300)

WE  DEZE. ERE. MR, EXERFPHAERED RS R S LR, LB
7% 48 # (Trachinotus ovatus) 8 &, #F % A< [l ¥E R xf 3 B 3§ & | 7 R4 F| A An JF e 98 10 B 8 M 09 % o
ZRET, TEBREMNMES IHE, ARREMEAREHHEEYH(P<0.05), BtEXE
MAWNBHE, ARREMEARENRE, DESGTEEREFEAP<0.05), 5ELRERAL
R EZF(P>0.05); WAL EHE AR EMEARES KK, BERTH MR A P<0.05).
WA EEE S R R R, dRE R By R MR R X O0 48 5 e AT I N (LR VE A B F B (P<0.05), FIA
ERANEAEEEEER T TERKEM = 4(P<0.05); ERANENBEEERS, RF5T
VR WIRE 41 4 B BB R 41(P<0.05); JENiBR E MM A TENM AT A, AFEFERE AL
TR REGHEAKRRETHEE., EERHME, HL4EREDANEEKIREIT

KA

hESERE S963.16 SCEkERIDAD A

HRZEOHFL YA TR, 2N 5 H R ERAR
5, SCHIE A BT, HAE R 2o — o 40%-55%
(BREWFAE, 2002), mfaPEHE A BB AR, Hirisd
FEW SRS P AARERE ST I “HART A
L, AR R AR I — i R T O, AR AU
T REM M EE 5, DN /K 2R st 8 s 1)
FE, AT DR 29 28 R AR (R 45, 2008) .
BESENARI) Z, HrAs kiR, 230z k. sEaA
FIWEIAE A RE SRR, 2 1 o i K PR E Ml 5 1l A 2
F, T AR, R RS HEE X,
WHFERN], XA FIAC RE I B2, Bh= X
I K SF- B IR RE T (B 80145, 2010),  HIH X Y

RS, IR, HE; A HEE S
EHE  2095-9869(2016)03-0042-07

FIFHZ 2 fafh . B | R R . BREE 45
R IFZIR (3545 05 55, 2006a)

B 8 6% (Trachinotus ovatus), 1AFR46E .
R, JE—FE A A e s, b EEEM T
W . AR R (X B A, 2005), SEITAE KR i
Vg 22 0% 0 JS R TR FE e ) I PP 2 22—, B AR
HXT NI BB A5 B K T (Xie et al, 2014; X X%,
2012). F5H AR (Zheng et al, 2016; FKFLAREE, 2001;
VPRI EE; 2008) . P 59 F (Z/MESE, 2012; Zhou
etal, 2014; Lin et al, 2012)%: )y 55 80 % , %} Hog
A PR AIFSE LA $i38 (Lin et al, 2012; Niu et al, 2013),
MPEREE 72 AR 3 A & B GE (Wu et al, 2015).

* P [ SRBF K4 (2012GXNSFDA053013) . [ PG RFE B SL AR 5 25 % B30 H (15YJ22HY 14) . P9I AR 4

AR5 S I = T R R (GLMBT-201104) f1J &R 4 4 R BT X1 3 H (2013B020503053) L [/ 9F B, #2435,
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ASBIFSE HE T B A S 15 200 B AR BRI RE , WESE
THIEIRE . RERE . OWPRS . TR TE R FOR Ak K TE R X
Y B8 65 1 B GRDRLA HTRN LSRR R, L
W B BRES N T HC A IR DR T A AR SRS .

1 #RFFAE
1.1 @EBEFESHE

SO AR O M A E FRA BTN ER 1.
FUOLIEN, DK, BEEE . S8, A, o
Jig 4 A AR R R 43, i 20% 0 78 02 i A B 25
TR WIS | oK TR RO AL T oK TE R S FhOR TR BRI
B il B 5 (2 44%) « SR (29 9%) bkl Tl BHEL 7 Hh
& AR FoR R S, 3 80 I, MRS E Ho il
BRI AFEED, TR ABR G A o3 Ak 5 00w i
F T, IR A 205 KR H , FHRAL(F-26
T, AERGE TR A2 N 2.5 mm (5RRE, falk)
FHBLFS SOCIEIRMEET, F-20CrkFf-AA% .

12 RAHxERE

TFRSLE T 2014 4F 7 A 18 HIEX I 4R, 7678
T PERIFGE BT i K 38 SR A AL B0 3 15 RS AH R (4 mx
3 mx 2 m). HEAERYE B A T, SC50 H BRIE 6
5 AR TR X FR 0 ) 8 R R —HE A, S0
HSEAEAR B R AL R B I3 14 do YLk 24 h
i, WA RRE . A, SFH IR R E A
(31.24+0.58) g, BA-WFHILF 30 RONEERES, BA
TR E 3 A TATAR . SRS RRLE 8 /], R
BITE 8:00 A1 18:00 #EAT 1 M B, g ka4l
BEFRE R, SCRBINKER 27-33C, pH N
7.6-8.0, EhEFHN 20.9-25.2, A KT 6.0 mg/L.

1.3 HRlESHH

FRIAT I LE ARG, INIE RS YR AL HE 24 h, F4%
A WRE I IRTEERB5 557, T MS-222 (1 = 10000)/# i
5, Frm R EIFO R EAL. HAbELEkE 5 B, fFiE
Sy B BUH AT, AR IS PR T -80°C vk AH 11
AR B P AT o

Ak B A3 A < 7K 43R PRI T 4895(105°C) 5
FLHE R LG E AU (Kjeltec 8400, Fidi); KRS
KR A (Soxtec 2050, Hit); LK/ H Sk
FERARE(550°C) s AT ACHE Y SE bR & T 3,5- Al
FEIK B RTE I E o

THACEE TG PR A2 - B AR R0 BRJE SR 65 I, $4 IR
FUEARFL 1 4 InA pH=7 WIBEBRZE o, {KIRF
FHBEIE A1 2l 9%, 4°C 3 000 r/min £5.0> 10 min,
FHAS WA B 385 T T T AR TS Bn 100 5 o 28 I S

2R Folin-Bnikill g 5 N5 WG vk Uk T 1 A0
ik A 1 o i o3 B8 R e s 5R) & D o il
He % 71 (U/mg prot)ZR/s o

1.4 HELAKXMEITHH

- B LA AT B (W, g)=W/n

H 345 (Daily weight growth, DWG, g/d)=(We-W)/t

TR (Feed efficiency, FE)=(W,—W,)/M

R (Protein efficiency ratio, PER)=(W—W,)/m

s WA n 43030 Ry 52 56 235 AR B A XA v £
() b T B () P R WL I W 43 1) 37 fr AR ) 44K
SR T () PRI AR R T i (g) s t S B0 R 4K
M A (g); m AR F(g).

K] SPSS19.0 BRAFXS T #3446 AT — 47 2253
Hr(One-way ANOVA), F7 1545 5 HIF 35 {8 + 7 1%
(Mean+SE) /R , 7 i & /K F P<0.05, M| iE4T Tukey
EZ A

2 #R

21 AEMEEMIPREE HIEE. FAHNENER
S

12 2 AT, N [RIHE IR G DR BE 65 H 3 A
S (P<0.05), KA E K JE M 20 f iR ) H 3 8 fie i
H4(2.1940.11) g/d, FARFEMHAKRZ, —H TR EZE
5(P>0.05); #% M4 ARy H IS BT, BERT
HA A IR LL(P<0.05); HEWHLAL AR 41 fa 7k 1 H 3
FARGT, HB T T R FER 4L (P<0.05), 1 i
TR RE4L(P<0.05) . BT ER 65 ) b R S0R Fl i
P20 R B 2 1 3 K K A #4(P<0.05),
WAL N, WAL EORTEM AR K, EXERAY
WIRG 2L . Wk T oK TE By 410 3% 25 5 (P>0.05) . H 3
i GADRHSCR AR R BB 45 R 4 s DR SR 6%
X R TR Ak 36 K BE oy i) o 4 R FH 8RB

2.2 AN[E)#EUR X P A 6E 65 AT AR U AL BB IE MR R0

MR 3 FTLUE S, AR IR 2 00 65 65 ik 1)
3 FIE AL P B 25 5 (P<0.05), TEMALRE
F BTG PR e (I, S AR T i A WAL | et 2 ORI A 41
(P<0.05), Hr FHREBAMNM —Hm LW & LR
(P>0.05); JREME 2L f0 AR T AR A0 JE 40 BTG 1 i, %
1 TR MORS 2 A0 B HAB R R 41 (P<0.05) 5 IR i T P
BECHE 53— 38 RO K, A A B AL S %, E R AL R ey
WIVE RS 2H 4 3 T Hifth =4H(P<0.05), ZWFIT 45 5
TR, W T B KN B 5 e B Y 68 6% T 3 £ e
(A P (P<0.05), 1T T A AR Ak i T X6 JHL i e 3t
WA B (P>0.05)
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Tab.1 Formulation and proximate composition of the experimental diets (% dry matter)

JEOkE HENE RENE Lk FKTER WL E K TERY

Ingredients Glucose Sucrose Dextrin Corn starch Gelatinized corn starch
04 Fish meal 43.5 43.5 43.5 43.5 43.5
fi% & 1 Casein 6 6 6 6 6
M1 Soybean meal 20 20 20 20 20
7l Fish oil 6 6 6 6 6
YRS Lecithin 1.5 1.5 1.5 1.5 1.5
B4 4E/E % Vitamin premix! 1.5 1.5 1.5 1.5 1.5
E 45 WE: Mineral premix? 1.5 1.5 1.5 1.5 1.5
% ¥ Glucose 20
T Sucrose 20
MRS Dextrin 20
FEKYEH Corn starch 20
M4k K TE K Gelatinized corn starch 20
B FE 40 Y, Proximate analysis
## H Crude protein 43.93 44.16 43.86 43.69 43.74
AR Crude lipid 9.12 9.19 9.23 9.28 9.06
K43 Ash 8.69 8.36 7.85 8.14 7.98
B4 i Dietary CBH 20.78 20.33 20.86 20.81 20.44

1. 2544 R (mg 5 g/kg fkh): 4E4E K B1, 25 mg; 48K B2, 45 mg; ihRMEEE, 20 mg; 484 B12, 0.1 mg; 4
H#E K3, 10 mg; 2R, 60 mg; MR, 200 mg; WIEE, 800 mg; MR, 20 mg; A¥) %K, 1.2 mg; 4i4FE A LMK, 32 mg; 4i4:E D3,
S5mg; 4E/EEE, 120 mg; 442 C, 2000 mg; AALIHDE, 2500 mg; ZAIEMEMk, 150 mg; ¥RA:, 14.012 g (Niu et al, 2013)

2. BEEHYEL (mg 5% g/kg 1@#}): NaF, 2 mg; K1, 0.8 mg; CoCl,-6H,0 (1%), 50 mg; CuSO,4-5H,0, 10 mg; ZnSO,4-H,0,
50 mg; MnSO,-H,0, 60 mg; FeSO4-H,0, 80 mg; NaCl, 100 mg; MgS0O,-7H,0, 1200 mg; Ca(H,PO,),-H,0, 3000 mg; {11},
15.447 g (Niu et al, 2013)

1. Vitamin premix (mg or g/kg diet): thiamin, 25 mg; riboflavin,45 mg; pyridoxine HCI, 20 mg; vitamin B12, 0.1 mg;
vitamin K3,10 mg; pantothenic acid, 60 mg; niacin acid, 200 mg; inositol, 800 mg; folic acid, 20 mg; biotin, 1.20 mg; retinol
acetate, 32 mg; cholecalciferol, 5 mg; a-tocopherol, 120 mg; ascorbic acid, 2000 mg; choline chloride, 2500 mg; ethoxyquin
150 mg; wheat middling, 14.012 g (Niu et al, 2013)

2. Mineral premix (mg or g/kg diet): NaF, 2 mg; KI, 0.8 mg; CoCl, 6H,0 (1%), 50 mg; CuSO,4-5H,0, 10 mg; ZnSO,-H,O0,
50 mg; MnSO4-H,0, 60 mg; FeSO,-H,0, 80 mg; NaCl, 100 mg; MgSO,-7H,0, 1200 mg; Ca(H,P0O,), H,0, 3000 mg; zoelite,
15.447 g (Niu et al, 2013)

®2 ARAEERMAEEEAIGE., ARMENEOLENZN

Tab.2 Effects of dietary carbohydrate sources on daily weight growth, feed efficiency and protein efficiency ratio of T. ovatus

B Carbohydrate source

;JEES i 2 iR WIkE FOKTE R Wk T K TE K
Glucose Sucrose Dextrin Corn starch Gelatinized corn starch
WA T & Initial weight (g) 31.03£0.11  31.35+0.21  31.04+0.18 31.46£0.22 31.34+0.21
KRR TR Final weight (g) 92.2+2.79°  115.6+6.58"  117.1£1.73°  127.442.42" 136.4+4.93°
H # Daily weight growth (g/d) 1.28+0.06% 1.76+0.13° 1.79+0.04° 2.00+0.06" 2.19+0.11°
T B34 % Feed efficiency 0.54£0.02*  0.62+0.02°  0.74+0.01° 0.78+0.01° 0.82+0.01¢
% %R Protein efficiency ratio 1.16+0.04° 1.4120.03° 1.68+0.02° 1.79+0.03° 1.88+0.02¢

T AT B AR AR 2 [0 3R A7 35 22 5 (P<0.05)

Note: Values with different superscripts in the same row denoted significantly different (P<0.05)



%31

i 22 R R [RDRHIE T B I 5 65 (Trachinotus ovatus) F 14 3 | AR AT AL B 1R 14 5 45

& 3 AR HE IR X O 7 68 65 AT B A 4L BE R RO RS0

Tab.3 Effects of dietary carbohydrate sources on digestive enzyme activities in the liver of T. ovatus (U/mg prot)

TH AL

KiE Carbohydrate source

Digestive enzyme A B HEHE HIAE FKIEH WAL K TEH
Glucose Sucrose Dextrin Corn starch Gelatinized corn starch
B T P Activity of protease  83.88+7.07°  102.0+7.76° 93.68+6.58"  47.83+2.81° 41.85+9.92°
TEMT RIS P Activity of amylase 9.89+0.43"  14.73+0.19° 12.84+0.88"  10.66+0.39% 9.71+0.51°
JI B 3% 1 Activity of lipase 21.42+1.63*  23.11£1.23% 31.18+1.94*  38.98+1.71° 40.09+0.67°

e FATEEE L AR R R 2 8 s 177 1 3 25 5% (P<0.05)

Note: Values with different superscripts in the same row denoted significantly different (P<0.05)

3 it
31 AEERXSIPREREE HIEER I

BH A 45 F4) 2 52 ) 4028 X5 e Rk Ao Y A B R
RZ—, WPELER AR, 2SR AR ] 1y A K
J# (Hemre et al, 2002), #kR#Z UG R, M2EH|
FHVERY . WIKG 500 T B OO R 22 0F T 20 | EA
LR BN RS . AR KT 20% 00,
BB & W A0 . OB JOTE R n RDRE R B B
(Platichthys stellatus) (34 5 % | fapRHE R &R H BT
R R IR R ARG 21> #9920 > A B Bl 2 (Lee et al,
2004); 43k (Sparus aurata) i fal R SCE R AL
LW RO (L EORVE M A i e, 8= TR A 4
(Enes et al, 2010); & ERTEM « /N2 V€M FIURIAG 1)
ZZH# 41 (Rachycentron canadum), Hif &% | K
RME ARG & S T2 200 R a4, A
ZPWELH B H 0 T HAZH (Cui et al, 2010), &
WK A 15%70 KLY oF 6F (Paralichthys olivaceus) ,
KRR SCR RN R A R e ey, 2 PR Z, Hi
M IN(Lee et al, 2003), 53 4h , B 5 2l (letalurus
punetaus) (Wilson et al, 1987). 7 f#i##Hl(Carassius
auratus gibelio) fll K Wy fifi(Leiocassis longirostris) (Tan
et al, 2006). KR fifa(Dicentrarchus labrax) (Enes
et al, 2006). # ffi(Mylopharyngodon piceus) il il f
(Carassius auratus) (#4755, 2006b)55 XIS H]
FHBATA R a2l o B 6 K B R IR
Ji(Shiau, 1997), i IA R 2F] HERE LT 1y )R
PRI A0 S (R I 5 R 43 AN J2 , SR A 2 I Hh e i 3=
SRR S, Y IS Q2007) It HERT, f2EXT
BEFIH BE 1 10 PR AT BEAS A2 JBR 15 28 0 WA 48 % e AN 2
SR HY TR R I 30 I B R AN b A 2 AR R Y
W BE PRI, 2N [RDBRUE A%) F1) HH 25 S T fig
215 1) T A IR S 3 L % R 5% 38 43 WA R B A G . /NG

TSI AL M G SR e, AR B IO A S e [R]
VR TR, BER, 85 2R A9 0 B BRI b i b Y
TR, Ao e A OBER i A BRI, XA AR
B . FR/MESEQ2006)IA R, MU TR ik,
WA A S 5 v A A R 3G 0, RIRES [ T 16 K-
Tk iR DA SORE DA A A A B AR o U KA
A fig S B Y R TE AR A RO 2
HE LR RSN, DRI AR A R R BRI (R BR 4,
2014), MIEME RS FHERAEWLENT LT o-TE
93 il 7 1S AT /N PO WIS, P e ) 280 W TR o
— 25 K A R A R A R AR AR IR AL, I T v R A
XPAEAE 43 B i B 2R A S IR T T OB U B P
fifo Fi5h, WAHMIEN N, FIEXT A [F G5 FHE R H )
25, SR RS K HAR A S IR 25 551 W) (Tan
et al, 2006).,

ARG R BN, KorFHRIRA Bp I 65650 H 1
L RBIIOR | EARCEE & TN R AL, o,
R H I | WPRRCE . SRASCRERAR, W
A VEMT A B o H O EE R A RS B A ORI N i
S RRECR | R AR AL RO T B IE SR ES XTI AN
[FVBE IR AR RE B A AR AR 850% . SR Es R won, B
BE 6% 5 R SRR, XUk 28K o0 2 R AR
RIS, XA R HBCR 28, HUEM BRI AL X
HIHAEF A —E e sErE R, BY S ok, o
TE SRS R Ak E K E K 1 R HROCR B4t

3.2 [EIHEIR XY GRS 6E 62 BT AR L BB A M RO 2N

WEIS B 50 B 28 0ok Ak T 3 ik 1 25 0 A e B
AW P, T Pl Tl 5 A 1) o 1 e £ S X R
YRR RRCR, dEmgmEARKEE, TN,
TR E 3% 2GR 2 RN IR N 7K ST %o 2 0 Ak T A
B, a7 2 (2008) LA T HE M pk i £a AT
Fic A TRk G A S O, S5 SR s, TR AL
T -5 0 B4 6 1 LG D s T ok e 4], B
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P TR O A B2 5 oK i 0 2 ) E A i )
Fen T RS AR, AT AR S, WA DR I )
TE A BTG 7 SRS Yk 2 5 O ARk 2 A P A D7 S
7742 T K ER G2, T T 0 R D S ) 25 5
AR, ESFEFQOIHMBIF RN, ARHE K
%t A1 3k 75 (Megal obrama amblycephal a) i 1k, filg 1% 14 A7
EE A, B VE AR KT B3N, e T PR
eI R, Wil T E RS T R R S TSR,
TE R AT X 2 1l I P A — S 22 AN i
Yu S5(2012)7E R (H 7K P-4 K # £ (Pseudosciaena
Crocea) = £ Al 52 0 (A58, % 0 R B Fa
it 3% 1 i DR B K A S KT B 1S T e, i ik
BEEABHEIETE 42 d WA R EER. A
AR A3 R £ 28 TH A IS P e A B I IR 22
WFELE AR o — PR A 7 — i 3 BBl P 35 i)
RN E SR, 2o R A2 B 7 T Ak 53 I 1
IESE g o, (R, At T At 25 bt AR N RS
A0 TH A S M A7 FL v | AR Br B . MR
VL BB SR 55 4 D7 T IR R I s2 ), 3 8 T ATl

)22 5%

ARBFFEEE A R, AS[RVHE IR X 5P TR 65 62 1k 45 1
ity . JE At R B P A A e . L, SE MR
Lt ESEEA U SE S WK RIONEE A G ST
2009). SFLIIAHEL, A2 E ) Bl 1 AR
2, T2 53 WAVE A Bl A 2 2L 8%, IR 3 b
P 1 v AT L2 52 ) £0 28560 B ) OB 2R ) B T Ak g
J1o ABEFEH, TR 2E A JH R A il % ) e, RIS
W2, mEbE AL FOKTE M A fe K. M AT
TH Ak 23 ik Sk BE AL A T2 W A, T koA £ K S 3 1 fn
Tl ek o 1 DL FIE U 7E , AT KR
A STHACERVE o0, DRI, 200 4 AT Ak oK
TE Ry 2EL 19 UE 3 I O M AT Y D IR T R O T RO TR
F AL (1R F5, 2009; Panserat et al, 2001), £k
STIDIA i 73 w04k S Al [ | RV ER T B e P Q= B iRt g N
AR B8 7 B T T A B S P A IR, SO XA [ 9 7
B R R DAY o DR O R S BL T, T AL R
TG 1) 1 AR T A i s ke £ A4 0T 45 5% B 23 i R FH AR
PRI 322 38, 539 WL AR S A I WA 1 0 2 R 8 %o 31 A it 1) 175
R B . S A, ARG I A R fa iR
YUHE 24 h JERIHALEENS , TIE ARG ) ia S R )
(A 2C, P, B JEER 62 5E 6 5 AN [R] i ) 0 Th B
TS ACA REdE— 25058 o ONIE B8 65 1 1> 5E k4
P14 JFF O 2 1l 0 P o K T o R /N At =4
1T U R s Tt 1% 3 ) Bt 25 W 53—k 79 364 KT i 3 3
o AN EPE IR S5 e S RIR D 45 6 07 O IR], AT RE

SO AU R RS A T AR I, TEAS [R5 X
FEH AR BRI AR

T P T 395 P 14 v A G 2R 8 0 (A 0] 38 % ) T ) 9
WL, BRI AR f AR IR 1 Y 2 —
o MR AN e R 2, HAUR e
(R N N AN AN T S LR R v 0
B, WA RE T . AT R A BLENE
BROSTH P BG4 5 A AP AR A G o A7 A TR B U
XA A R T A S M e O L], AT i — 2D P
i,

4 i

AN [RPAIE G SR B8 6% 4 H 388 5 aPRHRFE AN 4k
FEiG R W, AR AT, MRS T
WEZET B B8 65 (14 41 A= K5OI T 20 | b A
K, HA I Bk TR o 0 A KR RUR By, MR 4
B HIEEIRE] 2.19 g/d, TRRRCRRE ARCR 51N
0.82%711 1.88.
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Effect of Different Carbohydrate Sources on Daily Weight Growth, Feed
Utilization and Digestive Enzyme Activities of Trachinotus ovatus

DONG Lanfang', ZHANG Qin'", XU Mingzhu', TONG Tong',

WANG Jun?, XIONG Xiangying', PENG Yinhui'

(1. Guangxi Ingtitute of Oceanology, Key Laboratory of Marine Biotechnology of Guangxi, Beihai  536000;
2. The Key Laboratory of Aquatic Product Processing, Ministry of Agriculture, South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300)

Abstract A cost-efficient formula of feed in fish farming usually contains a large amount of low-cost
energy sources supplemented with sufficient level of high-cost essential nutrients such as protein.
Carbohydrate is the least costly dietary energy for animals. However, the utilization of carbohydrate varies
a lot between different fish species, and the mechanisms underlying distinctive carbohydrate-consuming
abilities have been obscure. In this study we aimed to explore the effects of different carbohydrate sources
on daily weight growth (DWG), feed utilization and digestive enzyme activities of Trachinotus ovatus.
Fish (initial weight 31.24+0.58 g) were fed with 5 groups of isonitrogenous and isolipidic diets each of
which contained 1 type of carbohydrate at 20% including glucose, sucrose, dextrin, corn starch or
gelatinized corn starch. Each group was fed for 8 weeks. The results showed that different carbohydrate
sources significantly affected the DWG, feed efficiency (FE) and the protein efficiency ratio (PER)
(P<0.05). The gelatinized corn starch group had significantly higher DWG (2.19 g/d), FE (0.82%) and
PER (1.88) than other groups (P<0.05), and there was no significant difference between the two starch
groups (P>0.05). The glucose group had the lowest DWG, FE and PER (P<0.05). Dietary carbohydrate
sources also had great effects on activities of digestive enzymes (P<0.05). The protease activity of the two
starch groups was significantly lower than that of the other three groups (P<0.05). The sucrose group
displayed the highest amylase activity (P<0.05). The lipase activity was boosted along with the increase in
the molecular weight of the dietary carbohydrate, and was the highest in the gelatinized corn starch group.
In conclusion, large-molecule carbohydrates may have better effects on the growth of T. ovatus than
glucose, sucrose and dextrin. Gelatinized corn starch was the optimal carbohydrate source in this study.

Key words Trachinotus ovatus; Carbohydrate sources; Daily weight growth; Feed utilization; Digestive

enzyme activities
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