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RARBEKTENBEARTHYEER,
iH 1B A A0 i A L TR AR Y 2 IR

NEF, HHEE, AWM, WAL, EZA°
(AERg L K 2p e B2 e, T AR A AR R R R FR i R =,
AEESARER T RS EERESLRE,) AR I 510631)

E: WA FEaM(42% ), % 51 (9% ) , WA KF 24 % 10% 15% 20% 25% 30% 5
YA R IR AU B [ AT AR R E Y (10.25 £0.51) g]60 d, A £ AE B # F B BB K
Pt AEK CHABEEEAD R AENERA T W, SR, HEEE B AT A E, 8L
Rue e e A KEMANREEMERK 255 A %%, A EFEHT 10% f1 15% 4.,
30% 4 IR LA TR EZE T 10% 4, At et ELE S THMA, 10% 4
WIFEREMO YR A ERSBEEE M T HMA, 10% f0 15% 4 & & J ik B Fo 7 3 3 & 0 B
EEDERTHMLRA MENRETEEOBERLES T 30% 4, 25% 51 30% 4 # i
B EEER Y M B ER XS T 10% M 15% 4, 10%F 15% Ath ¥ RELALGERE
BT HMERA, 15%F20% At AR ERES THM L4, 30% 4t 40 f /- &
KB NEEE(ROS) M HF(Ca’ )4 ERXFm THM TR A, AR MEAT LR
TG RN EAE DR A TR A AT R AR TR AR T B BEELT R
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W, 2 GRD R K A S A I, A SR B A
B BRI I K2 0k 40 % T R I, 2
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R TR Rk OK AR W K 3
W) 25 G 350 24 F R4 7 L g U 0T R, 5 9 R g
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LB £l T AR ORHE A UK R/ e AR, 1R
T _EARAIE TR 22 B3R i AR 7 19 I W s B (R4 9T
N8 A A G SUAR J5 Bl SR AR o SR T
B IR OR BOE I N T R R T 2 1 At 20
T, LR IR AR MY S B A B B EIR Y SR
O R R At B E A R

BHWE )7 AR 50 9000 & A BT H (2009A060800019 ) 5 4 7™ 24 WF 45 43 T H (2011B090500009 ) 5 J7 7K 44 5 45 24 1 Bk 45 B 7

HIH (CXZD1114)
BIS1E% : £ % |, E-mail : wanganl@ scnu. edu. cn

http : // www. scxuebao. cn



1360 Koo

o 37 %

KT HX iR KA & P TR R AR E . 58
BT TR R S A [ K SF WK 16 SR T i
A T AT R A AR AR B S 4R
o FEERE R ORIORS 9 38 CBLK O, B TR D OB IR R
FITEE & )k ) B o O 8k RO AR 0

MRk

1.1 SRR #EY B &
SR L 0 A AR E O AR R A A

A AR TR RS R K AR S ROk R TS
YL (42% ) 5817 (9% ) W BRDRHEC 7, W kG
JKOE 4y 5k 10% 15% 20% 25% F1 30% ( %
1) o it Skt A R s MLt A7 0 e )5 5 80 H
i, 4% TR C 7 B 081 o R PR RS TR AT SO AL A R
B RA KPR AT, IAE K FH U Rz AL 5
B3 mm R AR Y ORI RL, B R KT S 4 VA
F -20 Tk &M

£1 ZRABRFREFAT(RFER, %)

Tab.1 Formulation and proximate composition of experimental diets( air-dry basis, % )

T Uk T CHIRS K /% diets ( Dextrin)

ingredients D1(10% ) D2(15% ) D3(20% ) D4(25% ) D5(30% )
fif) fish meal 30 30 30 30 30
% 45 [ casein 26 26 26 26 26
WK dextrin 10 15 20 25 30
T 47 4E 2% microcrystalline cellulose 20.9 15.9 10.9 5.9 0.9
PR LT 4E % carboxyl methyl cellulose 2 2 2 2 2
fiyh fish oil 3 3 3 3 3
Tyl soybean oil 3 3 3 3 3
K G Wi soybean lecithin 0.5 0.5 0.5 0.5 0.5
SUALIABE choline chloride(50% ) 0.5 0.5 0.5 0.5 0.5
VC-TEEE vitamin C 0.5 0.5 0.5 0.5 0.5
A4 Z TRk vitamin premix’ 1 1 1 1 1
WL IR B mineral premix’ 1 1 1 1 1
i — A5 Ca(H,PO,), 1.5 1.5 1.5 1.5 1.5
Z 4k — 42 yttrium oxide 0.1 0.1 0.1 0.1 0.1
& FE B 1 proximate analysis
T¥ 5/ % dry matter 90. 56 90.27 90.23 90.56 90.42
HLFEH/% crude protein 41.78 41.89 41.78 41.95 41.96
MR/ % crude lipid 8.98 8.88 8.92 8.79 8.82
KAy/ % ash 9.38 9.27 9.22 9.18 8.95
WK ALE W/ % carbohydrate 16.96 22.06 27.18 32.18 37.37
M fg/(ml/kg) gross energy’ 15.2 16.0 16.8 17.6 18.5

TE Ly N R R K ™ B R R R A 2. Bl B REAR B

W7 AR K AL A PR e (23.6,39.5 F117.2 kI/g) RiHE .

Notes: 1. Provided by Fish-Technology Co. Ltd. ( Guangzhou,Guangdong,China). 2. Calculated values based on 23.6,39.5 and 17.2 kJ /g for

protein, lipid and carbohydrate , respectively.

1.2 RBES5HFEE

S5 FH E SO 7 0 T )N T K IR BH
A BRZ W] 0 12 1) e R IS K S AR W) R 9 S
B, AT IR (3 m x2 m x2 m, K x & x &)
YIFF 15 d &, 36 B AR o A% 2 5 1 14 300
R PRk i D (10,25 £0.51) g, I #5
B HRIRAEBOH RS BEYLA 15 A2
PEHEE B (300 L) , BT 20 B8 i, & 4L ADRL XS I 3

AL, BRPD I 1A 0 5 IR 9250

FRIH SR R4 60 d, A K 8:00 A1 16:00 45 4%
TR GR B AN B, TR R H, M 0.5 h
JE R AN O, Al R B =, IR 2 R DR R
o RMRAHETS 1K, e ITE VEFRIEAE , 52 5 K
BESCH KK, I SE LB R A 2 L R A H
ek 1K, ek B 1/4 ~ 1/3, LR 45 7K 35 37 .
SR K U (28 £2)C,pH 7.3 0.3, 1 A
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F 6.5 mg/L, AAMT 0.05 mg/L, eI AR
1.3 HmRXEMSH

SCERAE RS AR 24 b, BEEL PR E T TR
REELHEALEL 5 ~7 B, Al MS-222 (0. 05 mg/L)
JRIE S5 D0 o 2 B R B R, 2.5 mL — kM
TR S g DA JE SR I 1 3R BT, e 0. 2
mL 4 i, &% B J5 T i 48 A 250Rn G 2R AR
R, FoAx M 4 C FACE 2 h, LA 3 500 r/min 5
0> 10 min 53 B 13, DRAF T - 80 CUKARTEM . R
L5 FE VKA A 7 04, 23 28 1 oA I AT R JEE O
PR IR G A 0F N — AR JF T -80 TR
PRAFAFI o JF e 2 ot B AR B EE (W/V,1/10) A
TiYe 0.2 mol/L (R ERZE v (4 C,pH 7.4) ,
FH 5] LA vkt b 21 9%, FF LA 3 500 1/
min,4 C &[> 20 min, B F WAL T -20 Tk
R 25
1.4 MERRSFE

S50 2 I 5 R E A= K 8 ((specific growth
rate, SGR) 17 £} % & ( feed efficiency, FE) | AT &
[t ( hepatosomatic indexes, HSI) F1 ¥ & [t
( visecerosomatic index, VSI) .

B4 K % (SGR, % /d) =100 x (LaW, —
LnW,)/t

TR (FE, % ) =100 x (W, = W, ) /FI

JF A HE (HST, % ) =100 x W,/ W,

JEAR L (VST % ) =100 x W,/ W,
Ao, W B S TR UG I AR Bt (g) s WO S22
AR R (g) 5t R KB (d) 5 FI i)k
PR (g, 354500 B 25 5k 1 ) s W o 4 2 f T
EE (g) s W, i RanNERE(g) W, b iR fH
iR (g) o

JHF 1B 0 0 i 3 e R 2 1l E R A Folin iy
VA VUE A WG A SR T UE A — ML EE €8 0 R Ty G
JE R ) il B W L 8k (4R JH e ot A )
TR FE BTl R &) o I 2K A %9 8 ( glucose,
GLU) | 22 L M8 (total amino acids, TAA) | 5 JH
[% FE ( total cholesterol, TCHO ). H i = Bg
(triglycerides, TG) Fl1 JR & & ( blood urea nitrogen,
BUN) # &t & 7 I % % W ( glutamic-pyruvic
transaminase, ALT ) 1 &5 B % % B ( glutamic-
oxalacetic transaminase, AST) &P Z 6T M 1L
K MR o6 = BEBe A S BR F H 24 A sh Ao

BrAL (7020 7L ) HEATI0 5E o

M40 s %0 & (red blood cell, RBC) X % B
200 1 Ifil ¥ 75 2 B T A Neubauer [+ %t
B AN T2 (apoptosis ratio) & ] Annexin V-
FITC/PI i 1= 5 & (Invitrogen 23 &) | I 1 %4
(reactive oxygen species, ROS) &1k 2,7-—&
Z RO W LR A (DCFH-DA) Jy pric #EH i
70 A DN W b PR AR ) I T AR % ( Sigma 2y
Al ) BRSOk ] Fluo-3 AM % 645 #4410
& (Sigma 2w ) 7 ¥ = 4i g £ ( FACSCalibur,
Becton Dickinson Co. , United States) I i
CellQuest {4 ( Becton Dickinson Immuncytometry
Systems, San Jose, Canada ) 3 47 52 56 £ 3% #9 3% BL
Fo3#r
1.5 HiEAbE

FIE AT B LIS 2 {E = AR 1 22 (mean = SD) 3%
7R o SR SPSS 13. 0 B0k 52 46 K40 bk 5 K R O
7251 #1 (One-Way ANOVA) , it Jil A 73 B3R w
) HA 4 AR 56 e A i R AR 5 7 MRS B R AT O 25 0
Br, 42 55 ik B W i, W JE 4T Tukey 2 8 4K,
BFEVEARF P<0.05,

2 RS

2.1 (ARMBKENBFRANL A E KA
R $5 4R B9 52 M

W5 AR 5t 4 0 18 R A K 258 R ) R A4 % B
o Ak RS 7T 1 38 0 52 305 B TS AR 1) i A
(#%£2), D3 f1 D4 41 SGR I} # & T D1 Fil D2
4 (P<0.05),D5 41hY SGR L g F = F D1 4
(P <0.05),SGR 5 fal e} p 4 A 7K ~F- 1 [a] )5 J7 2
Jy=-0.000 7x° +0.033 Ix +1.205 6 (R =
0.927 2) , B RLBIRS K -0 23.64% |, I SR T7
fii ) SGR i K (&l 1), D3 1 D4 4119 FE & 2 5
T D1 20 (P <0.05),FE 5 1 b} vhofog 7K oF i 1]
HFE R y = —0.047 5x° +2. 166 9x + 39.444
(R* =0.953 8) , Al kL kG K F 422 81% , 5 4L
AR5t FE S R (K 2) .

{REA Nyl ) RN EON RN AN R N AN R
JHF B 15 5k 347 B ) ek e RBRG 7K ST 38 i o e (3R
2), D5 41y VSI B2 5 F D1 41(P <0.05) ,D4
1 D5 ZH 1) HSI 4 i 2% % F D1 40 (P <0.05),
VST 1 HST 5 4D} HoRg 7K SF- 13 [l 05 75 72 43 53 A
y=0.068 8x + 14. 078 (R* =0.910 1) (& 3) F
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y=0.0544x+9.632(R*=0.963 6) (& 4), DI
20 JEIE D i K T A 4L (P <0.05) , 3
REHZM LR F2ZR(P>0.05) IR T & Y5
Tl RE ORI K A [ )9 5 A2 O y = = 0.003 2x° +
0.168 2x +1.308 8 (R* =0.933 5), 24l B} W K5 7K
ok 26.28% , W AR Tyt 1 JE R R e A (1
5). DS A AFRE T & & B & m FHAMmA (P <

0.05) ,[A A} D4 41 (% JiF g I % &=t 8. 3% = F DI
D2 4 (P <0.05) 15 i & i 5 10 RS 7K
S Rk y = 0. 008 9x° + 0. 056 9x +
50.082(R* =0.999 8) , i 1] )7 7 2 i — v ith £ 0T
F i b, PR g 5 2 i T fe R (&1 6) , A [l H
i 28 T LA B R R 15 0 R B 2 R R RS K S
S I TP

R2 RMEKEXBEL R A E SR E RRBE B B AT L BT 9 IR A0 BT S B B9 R IR

Tab.2 Specific growth rate,feed efficiency, visecerosomatic index,hepatosomatic indexes,

liver glycogen and lipid of juvenile obscure puffer fed different dietary dextrin levels

DI1(10% ) D2(15% ) D3(20% ) D4(25% ) D5(30% )
FE K%/ (% /d) SGR 1.48 £0.03" 1.53 £0.04% 1.61 £0.03°¢ 1.62 +0.04¢ 1.58 £0.02"
Tkl 3% /% FE 56.82 +3.22° 60.24 +1.67% 64.11 £2.52° 64.51 £1.43° 61.35 £2.42%
M /% VST 14.57 £0.79* 15.34 £0.48% 15.56 £0.59* 15.68 £0.56% 16.12 £0.61°
JF4 /% HSI 10.08 +0. 38" 10.53 £0.29% 10.76 £0.42%® 11.05 £0.45° 11.18 £0.36°
P8R/ % liver glycogen 2.46 +0.33" 3.22 £0.32° 3.35 £0.28"° 3.47 £0.30° 3.56 £0.21°
NG5/ % liver lipid 51.56 £3.22° 52.89 £1.67° 54.74 £2.53% 57.11 £1.43° 59.73 £2.42°

T B RN P = AR i 22 (n =3) [l — T8 A7 B AR EAR 7 B Ron A B 22 5 (P <0.05) .

Notes: Values are means + SD(n =3). Means in the same lines with different superscripts indicate significant difference( P <0.05).

LT 20,000 722 + 0.033 1x + 1205 6
=) R =09272
xX
S 16
Jég_ﬂﬂ
K2
#H 15T
{H 9
ﬁ +
1.4 1 1 1 ]
10 15 20 25 30

BRI 1 %
the dextrin level
B 1 BSUFAS R KR SRR
WIS K FE R BT X R
Fig.1 Relationship between SGR and dietary

dextrin levels of juvenile obscure puffer

701 = —0.047 5>+ 2.166 9x + 39.444 0
R*=0.953 8

TR 1 %
FE

10 15 20 25 30
BIRKE /%
the dextrin level
2 BYFRFEHEARMESER D
MEKEHEEAXR
Fig.2 Relationship between FE and dietary

dextrin levels of juvenile obscure puffer

170 5 =0.068 8x + 14.078 0
R =0910 1

16
N
HA 157
> g
=l
13 L 1 1 ]
10 15 20 25 30

IR / %
the dextrin level
B3 BEQUZR AR R b 548w ep
MR K FHIE T X R
Fig.3 Relationship between VSI and dietary

dextrin levels of juvenile obscure puffer

y=0.0544x+9.6320
R*= 09636

90 L 1 1 ]
10 15 20 25 30

WIXEAKF 1 %

the dextrin level

B4 BoFRAEHELSERS
MK EHEEX R
Fig.4 Relationship between HSI and dietary

dextrin levels of juvenile obscure puffer
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hay
o

w
wn
T

FEREIR / %
liver glycogen
(98)
f=]

N
W

10 15 20 25 30
HIEKE / %
the dextrin level
BS ByFXAHFERESHEMS®
WK FEHEEAXR
Fig.5 Relationship between liver glycogen and dietary

dextrin levels of juvenile obscure puffer

051} = 0.008 9x2 + 0.056 9x + 50.082 0
R*=0.999 8

NGRS / %
liver lipid

10 1I5 2IO 2IS 3IO
HIKEKF 1 %
the dextrin level
B6 RELFEAEATAERSAA S
MK R EERX R
Fig.6 Relationship between liver lipid and dietary

dextrin levels of juvenile obscure puffer

2.2 ARMBKENBURF L EEKEF
kA

B )RR KT (38 0, S SR T Bl 4 £
JHF I 0 g 3 v GE K O T S B T A
JEEE R R R (£3) D1 FID2 4L 1 i i

JUE F i 2 1 O 1 S T DS 4 (P <0.05) 1M
JHF I K fi G b UE O S M E R T L b A
(P <0.05), 4525641t 1 i 8 156 2 A S v &
JH I 0 i T8 v i U7 T R A 52 TR A K - ) 5
(P >0.05),

2.3 ARMBKENBARASESEDREN
5 #R 0 10 20 AR 52 4% Th R B 2 T

B TDEDRRT K B 3G T 95 SCZR il i 3 b
IM¥%(GLU) 2R (TAA) FlJR 2 A (BUN) &
EEE Tl o) ANl N O N i N 4 Rl s 9 R i
(TCHO) #il H i = g (TG) & & M 4% 5 &% 21 i
(AST) 4 U 5% 2 i (ALT) 36 £ 2 B JH @3 (%
4). DI ARyimK TAA & 8T HANLL (P <
0.05), D4 i D5 419 1fiL %% TCHO F1 TG % & 2 3%
= F D1 M D2 41(P <0.05),D3 [y 1% TG & &
i 3% T D1 41 (P <0.05) . DI F1 D2 419 1 2%
BUN & & i 2 & T H AN L5041 (P <0.05) , [F] i}
DI 4] BUN % Hr 2 25 F D2 41(P <0.05) . %
S 2H A g H GLU 5 5t &2 AST 1 ALT {5 M52
T RS K P B 520 A 22 (P >0.05)

B & )RR KT I 38 0, I SR Dy Bl I 24
fii %t (RBC) 258 B F 5 T B %, i 40 it
PR T3 AN P9 3 4 (ROS) RS B 7 (Ca’ ")
St AR5 RBC M (% 5) . D2 fil D3 41
) RBC & 2 & FH A4 (P <0.05) , [/ A D1 Al
D4 411y RBC i % & F D5 41 (P <0.05), D5 4]
M 4 B H T2 %2 ROS F 6 W 35 /e T A 4 (P <
0.05), D2 i1 D3 4R 40fAN Ca’* & it i E (KT
HAhSLH2H (P <0.05) , [A] B} D1 il D4 21 41 & 3%
fitF D5 41 (P <0.05),

F3 AR K T X RS SR 77 ol 4 £ B B BIE A0 R B R AL BB E B2
Tab.3 Effects of dietary dextrin levels on hepatopancreas and intestinal digestive

enzyme activities of juvenile obscure puffer

D1(10% ) D2(15% ) D3(20% ) D4(25% ) D5(30% )
BT B B 5 14 B hepatopancreas digestive enzyme
Jgs 2 1 i/ (U/g prot) trypsin 977 £71° 931 +66° 902 +83% 875 +46™ 812 +45*°
JE MG/ (U/g prot) amylase 1.04£0.11"  1.12£0.06" 1.26 £0.03"  1.31£0.08™ 1.40 £0.05°
N§ Wit/ (U/g prot) lipase 50.31 +4.57 51.30 +£3.86 52.42 £5.58 53.30 £6.82 55.24 £8.79
B7iE 74 L B intestinal digestive enzyme
i i/ (U/g prot) trypsin 586 +49 562 +36 578 +94 590 +56 630 +78
TEH# B/ (U/g prot) amylase 2.28 £0.19* 2.41 £0.22*% 2.85+0.18° 2.81 +0.14° 2.90 £0.16°
Ng Wifits/ (U/g prot) lipase 12.25 +1.18 13.01 £0.57 12.21 +£0.94 12.42 £1.18 12.01 £1.59

T H s R P E + AR ifE2E (n =3) Al — 47 Bl A B A AN ) B AR 7 B R n A 3 22 5 (P <0.05)

Notes; Values are means + SD(n =3). Means in the same lines with different superscripts indicate significant difference( P <0.05).
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R4 AKX R R 75 e 4h & I 3R A iSRRI I

Tab.4 Effects of dietary dextrin levels on plasma biochemistry indices of

juvenile obscure puffer fed experimental diets for 60 d

D1(10% ) D2(15% ) D3(20% ) D4(25% ) D5(30% )
14/ (mmol/L) GLU 1.61 +£0.19 1.84 +0.23 1.82 +0.34 1.98 +0.29 1.97 +0.42
BE MR/ (wmol/mg prot) TAA  24.08 £2.56° 34.19 £3.29° 40.26 +4.82° 41.63 +5.66° 37.13 £4.21°
24 JH [# i/ (mmol/L) TCHO 4.74 £0.51° 5.02 +0.21° 5.41 £0.27% 5.81 +0.39° 6.10 £0.19°
H i =fE/(mmol/L) TG 4.15 +£0.20° 4.41 £0.21% 4.88 £0.34" 5.04 £0.19°¢ 5.11 £0.39°¢
JR % %/ (mmol/L) BUN 8.69 £0.39° 7.37 £0.46"° 5.78 £0.52° 5.53 +£0.48" 6.03 £0.73°
BB/ (U/g prot) AST 328.0£17.3 338.7 £16.9 342.7 £19.3 354.3 £12.3 356.7 £20. 1
BN [/ (U/g prot) ALT 24.16 £1.02 24.97 £1.56 25.41 £1.48 25.75 £1.42 25.96 +1.77

T R R R P E + AR ifE2E (n =3) Al — A7 Bl A B AN B AR 7 B R n A 35 22 5 (P <0.05)

Notes; Values are means + SD(n =3). Means in the same lines with different superscripts indicate significant difference( P <0.05).

RS ARMREK T X RS R 7T 8 4h £ I 48 R S R Th BE B 5

Tab.5 Effects of dietary dextrin levels on blood cells immunity of

juvenile obscure puffer fed experimental diets for 60 d

DI1(10% ) D2(15% ) D3(20% ) D4(25% ) D5(30% )
140 %/ (10°/mL) RBC 1.46 £0.05° 1.63 £0.08¢ 1.66 +0.07¢ 1.43 £0.08° 1.15 £0.04°
A I TR % 4.73 £0.31° 4.22 +0.22° 4.36 £0.27° 4.57 £0.33" 5.82 +0.39°
4} 14 75 7 4 ROS (DCF %% %) 27.36 £2.26° 26.47 £3.49° 27.72 £2.60° 31.04 £2.06" 38.35 +2.83"
1} P4 85 B 1% i/ (nmol/L) Ca®* 65.13 £3.53° 47.41 £4.67° 49.96 +4.28" 61.72 £4.19° 81.15 +5.43°

T B RN N E AR iERE (n =3) W — A3 8 A EAATR EAR P 8RR AR %25 (P <0.05),

Notes: Values are means + SD(n =3). Means in the same lines with different superscripts indicate significant difference (P <0.05).

3 3t

28 9 DU B AR D5 76 iy BE BRI, X
TR KA AR e B2 e A R E
52 WITE Bl vh 8 i 2 i oK A5 9 ml DL R
1 R A AR A AR R ok A SR A
EEN Y 24 A RAME . AR 2 2R AL
TE A3 IR NG 2 4 T 4 2 W S5 4 B 1] B 1 Bk K A S
O AR S e FEDRRE 1 g i SR Dl A
iR AKAE G P FEORIE . ARSI FR W, H
BEWIRG KFAE 10% ~ 25% I, I B0ZR J7 il 4)) #41)
R A A A RRE R S 0 A, 1 4R R R
BIPHS 7K1 R 38 31 36 B K AT, BROK A6 )
DLEACER 43 25 1 5T 0 T AE & 19 TH AR, 38 2B Kk
AE 5 T RL R RE /K S # 1t 25% B, 85 S0 il A K
S AN R A A R DR R S A, X 5
B 2 U8 Sk K B ( Hephaestus fuliginosus ) F17%
B Xt T ( Siganus guttatus) TF 5% 45 B
— 2. RO RS K S 20 Bl O 220 81% H
23.64% I}, I SUAR 7 ol 14 R 5 2R K AR 0GR YR
B3R B e (X 15 Wang 28 R e Bk

( Oreochromis niloticus x O. aureus) & 22% . Ren

4V 4R SE B 8 ( Rachycentron canadum ) K
21% F1 5587252 438 55 4 85 ( Scortum barcoo)
23% (L5 A — B, H 5 Takii 25" 758 21 6
AR5l ( Takifugu rubripes ) 1) 45} v R RS 38 ALK SF-
T 16% AR ZE 5, W] REJE 5 P 1B 1 R R B
WA K (R E A B P P B IR K IR
WEM,BK) .

JH R 025 8 SR AR Y 2 S, e
A7 2 i, FE Rk KA & AR T R R
BEROME R B AR SR R 5 A R A B K
A YIKF RIEAE T R 2, &
S SN 200 it B R B A A, R A A R T,
PUE I E AW RE, 2R MRER T
BT TR A A A N R R K A B
YAV W A A S AR R — B 43 % Ak Oy i
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Effect of dietary dextrin levels on growth, activities of digestive enzyme and
blood biochemical indices of juvenile obscure puffer ( Takifugu obscurus)

LIU Xianghe, YE Chaoxia, ZHENG Limian, OU Chengcheng, WANG Anli "

(Key Laboratory of Ecology and Environment Science of Guangdong Higher Education Institutes ,

Guangdong Provincial Key Laboratory for Healthy and Safe Aquaculture,College of Life Science,
South China Normal University , Guangzhou 510631, China)

Abstract; A feeding trial was conducted to determine the effect of dietary dextrin level on growth, activities
of digestive enzyme and blood biochemical indices of juvenile obscure puffer, Takifugu obscurus. Five iso-
nitrogenous (42% ) and iso-lipidic (9% ) diets containing graded levels of dextrin(10% ,15% ,20% ,25% and
30% ) were prepared. The fish[ average weight (10.25 £0.51 g) ] were stocked in triplicate tanks during a
feeding period of 60 days. The results showed that best specific growth rate and feed efficiency occurred for
fish fed the diet with dietary dextrin level at 25% . Viscerosomatic index and hepatosomatic index of 30%
group were significantly higher than those of 10% group( P <0.05) ,meanwhile liver lipid content of 30%
group was also significantly higher than other groups (P < 0. 05). Liver glycogen and total amino acids
content in plasma of 10% group were significantly lower than those of other groups( P <0.05). Compared
with the 10% and 15% groups, amylase activity in hepatopancreas and intestine of other groups was
significantly increased ( P < 0. 05) , while trypsin activity in hepatopancreas of the 30% group decreased
significantly ( P <0.05) ; total cholesterol and triglycerides content in plasma of the 25% and 30% groups
increased significantly ( P < 0. 05), while blood urea nitrogen in plasma of other groups decreased
significantly ( P <0.05) . Red blood cell counts of 15% and 20% groups were significantly higher than other
those of groups( P <0.05) ,while apoptosis ratio, reactive oxygen species and calcium ions content of 30%
group were significantly higher than those of other groups ( P < 0. 05). However, plasma glucose
concentration, aspartate aminotransferase and alanine aminotransferase activity as well as lipase activity in
hepatopancreas and intestine of obscure puffer were not affected by dietary dextrin levels. The present results
showed that the optimum dextrin level in diets is at 20% —25% for juvenile obscure puffer under the present
research conditions.
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Corresponding author; WANG Anli. E-mail ; wanganl@ scnu. edu. cn

http : // www. scxuebao. cn



