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R UAIIAE R E A (3.01 £0.04) g (K7 B Paralichthys olivaceus) A SER 5 %, HHAT AHA 70 d MR EK TR, &
Eo bl 5 P S Re ), Foh LA R S W B O IR R B A AR 45% 0400 B D) B b HE S mib ekl 43 Bl 7 B il
BRI 0. 0% <0. 5% 1. 0% F1 1. 5% I E &% BRI 4 MR ER MR, B Ll aal FE At Bas tR s
GHEER TR KRR, &R0, UEARAME SR RIRINE RN 1. 0% &, TR H 2 (P <0.05) /1
BEE (P <0.05) A &8 (P <0.01) UL L. W b & B gvd O Fu i EUIKERYE 0 (P <0.01) B2 & T AR
BT 4G R ARL A AR I E A 0.0% F1 0. 5% I, FEPREEE A KR EER T 2EMACP<0.05): MY
WINEA1.0% 1 1. 5% i, FEREFEA KRS 20 HALBRKREHIEZEZR(P>0.05). Fibih. YUEHEA
BAC 45% Mk B AR RN 1. 0% M E & R EReEW B 2R & T s MR e mekE. [HEKZRE,

2006.13(6:959 —965 ]
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B - N FRNE S ) AU 150 98% , W H VL FH I Atk T A
AR, i =W A 28 R A L
- BRI A, 18 B i AR A
B 7EIERDRE 2 A, 2 5000 B R B Rl 43 1 7K
VIO I B AT R B S . B R RO VA R EK
Hh, E AN IR VR E (K, SR 5 LR N B 7K A
o BN ST B A R IR T, I BB T Rk
SRR (B RR) . R P gEERES
P12 B Cmg/kg TRDRE) « A B IS BR R, 32. 0 4
4% D;,12.9: 0 - EHE,200. 0; Bi iz 3, 110. 0; %

T #,360.0; th RNt s B, 86. 0; 2 #2,359. 0; MR, 1
026.0; “£11%,10.0; H1#2,20.0; 44 % B,, 1. 2; 1
2 4 000. 0; P MLER 2 000. 0; FALAEHL(50% ), 10
000.0. T ¥R & YH4H %y Cmg/kg %) : Mg-
SO, *+ 7H, 0, 5 066.9; KCI, 3 020.0; KAl ( SO, ),
12.7; CoCl, ,40. 0; ZnSO, * 7H,0,253.0; CuSO, * 5H,
0,10.0;KI, 8.0; MnSO, * 4H, 0,73.2; Na, Se0,, 2. 5;
CsH,0,Fe « 5H,0,1 632.0; NaCl, 100. 0; NaF ,4.0; Ca
(H,PO,), * H,0,13 000.0.

*1 FTRIAMERNSREE

Tab.1 Composition of experimental diets % ,DW
A EAEEAA L)
H R Treatment( % the supplementation of compound feeding attractant )
Composition rRLOCK D HEL10.0)  fEEL200.5)  FRL3CL0>  HRL4C15)
Diet 0Ccontrol> Diet 1(0.0)  Diet 2(0.5)  Diet3(1.00  Diet4(1.5)
X 4 Ingredients
£ Fish meal 70.0 38.5 38.5 38.5 38.5
T # Soybean meal 0.0 41.0 41.0 41.0 41.0
%} Wheat meal 21.0 8.5 8.0 7.5 7.0
449l Menhaden fish oil 0.5 3.8 3.8 3.8 3.8
521l Soybean oil 1.0 0.7 0.7 0.7 0.7
#i4 FR VR4 ) Vitamin premix 2.2 2.2 2.2 2.2 2.2
B 5 R4 % Mineral premix 2.3 2.3 2.3 2.3 2.3
K YR Soy lecithin 2.5 2.5 2.5 2.5 2.5
TR S Sodium Alginate 0.5 0.5 0.5 0.5 0.5
LEEEM Ethoxyquin 0.05 0.05 0.05 0.05 0.05
A7 177 Compound feeding attractant 0.0 0.0 0.5 1.0 1.5
B FE 14 Nutritional composition
AHEH Crude protein 51.4 50.1 50.9 50.4 50.4
AE NG Crude lipid 11.8 11.7 11.9 11.6 11.8
fEE/(k] = g') Energy 20.9 20.7 20.4 20.5 21.0

1.2 XEABMNEFEE

SEIG 0 N LB W R — i 6
IKF=RE2EHE T B 3 4 K 7= B 5T BT 4R AL D, 40 4 A 5
FH(3.01 £0.04) g, 1F 3 SL 50 57 DAX FERDRMA &
YFF2 . FREEE I ERTERENEBRKSE
RSP HAT, FRERAL A 50 L A3 B, K
A 100 L/he SER S S0, FANEE 3 A
HE,BMEEE20 B 6. LR T70d. L5
IR 2R BL KR (R FFAE 22.5 ~25.5 °C, &6/ 4 29.5
~32.0, BB E S EAMET 7.0 mg/L. REMEHK
M7, BRI 2 (08: 00.16: 00). B
MEET IR A 1 h, SR A AT BT S AR &

1k, PR SE N R WCR BEAE, BT IR, T RS R B
Bk,
1.3 HEXES5aH
KR TTAGAN 5 SRS S 20 S LT 24 i, HIBEK
AT BRI EFR R AR 2 0.01 g).
SR S ARG SRR AL 6 BT 0TI e £ pR
M. oK HE B BT K M B &K
YORFMER T8I (105 °C) LB E U R R
PR E I ET . S ARBE LR 6 R
i, B FC BN 08 T - 70 COR A, W E T A0 B S
Ho BEEE M Trypsin) Ji5 107 1 ( Lipase) HVE $r i
(Amylase) ¥ /3 {13 7€ 2} Holm %% 1 Métais %5 HY
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T80 Bk ( Leucine aminopeptidase ) I /)
(190 52 25 I Maroux 25l Bessey 2% (1 77 111027,
1.4 HEFMFEITAIH

FHHIMER e A KR e EA R
AR ES R T AR E:

WER = (Wy - Wy ) /Wy x100%

FiE A K& = (InW,, - InW,, )/t x 100%

BE%/(ged™ »ind™) = Y (W/N/t'®

AR = (W =Wy )/ (Wex C,)

TR = (W = Wy, )/ W,
AL CoN AR EA R $(% ), N AR
R, e AERRE (D, WoABE AT E
(g W h B R s T (g), W AT 67
LRV R R Cg), Wy 5 F B4 43 °F 35 4 IR &
(glo

BT IR B 2 AR R TR IR, A T R
SO 5 B R T 7 RN AR AR A T, AR
%R ERT 14 d fEE R,

S K HE ( Mean + SE) I SPSS 11.5 40t %
HATHRNE T Z00T, U ER BER(P<0.05), 3
17 Tukey % HH .

2 #R

2.1 ARPEMESFERFINTERER ERF
=AY

F AL PR RS AE 91.67% ~ 96.67% 2. 14,
FHZMEAHREEZR(P>0.05).

Bt TR R R R I = I, O B
BERE AR SREACER AR NG &
0. 0% ) F T E R ER T 2AMAP <
0.05). EMHFEMIFEEFEC0.5% ~1.5% ), Hi
BRERSAEMNALERAHNEZEEZR. Hf, 0
BRI 1. 0% B ERIATH BT RE
EZRTARMEEFHP<0.05), 1% 2.

B TR 02 TN o = I 0, 2 6 (1
W B KRR b, S B R i & ]
7RI &4 0. 0% 1 0. 5% I, oF B Hs 2 A K R 5y
R 3.15% 1 3.21% , & E KT & H 4 3.64%
(P<0.05). M4BEEARNEN 1.0% M 1.5%
B, F PR & A KR (3.49% F1 3.41% ) 548
HHBERAEE(P>0.05) . FEPH8E R 1AL
B SRR KEMFE(ER2) .

®2 EAFENMTHEER BEERE BEEMBERNEM
Tab.2 Effects of compound feeding attractant on weight gain rate, specific growth rate,

feed intake and survival of Japanese flounder X=zSE
AkE (9% 1 . ) )
PRSREED gmmae  skmmag MERm RRLksm  RE I
) Initial body Final body Weight gain Specific growth (g +d~! *ind~1) L
(% compound ieht ioht o Feed intak Survival rate
feeding attractant ) wel wel ra eed tniake
AR OC 3 HED
j.ﬂ X 2.95+0.11 37.75+£1.32% 1184.97 £90.53* 3.64 £0.10* 0. 32 £0.00* 96. 67 £1. 67
Diet OC control)
1Ak 10,0
W 3.02£0.19 27.54£2.5  807.70£23.79®  3.15x0.04° 0.26 +0.01° 93.33 £ 1.67
Diet 1(0.0)
1Ak 200.5)
j.ﬂ 3.05 £0.03 28.83 0. 88b 844,78 +25. 42b 3.21 +0. 4" 0.29 +0.01% 91. 67 £4.41
Diet 2(0.5)
1Ak 301,00
j.ﬂ 3.00 +0.07 34,61 £2.07% 1055.67 £93.11% 3,49 +0, 112 0.31+£0.01° 96. 67 £3. 33
Diet 3(1.0)
1Ak 41, 5)
j.ﬂ 3.02£0.10 33.14 £2.40% 999,22 +90. 042> 3,41 +0. 122 0.30 +0.01% 93.33 £4.41
Diet 4(1.5)
BERZEHESN
One-way ANOVA
F 0.10 4.67 4.59 5.08 5. 68 0.45
P 0.98 0.02 0.02 0.02 0.01 0.77

E:F—7 L P BRI R REREE(P<0.05).

Note : Figures within the same column with different superscripts were significantly different determined by Tukey multiple test{ P <0.05).
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TRBAR R R I 1. 0% 15 & A ARl
.7 526 0H0.8DORERALEE,HE
FHE T 2B RIS &7 41 0. 52 Ak

HE(P<0.05) . & A-FRL A A RS WA L
BEERP>0.05), 1.3 3.

R3I EEFENMITREEERHS  EARYEEBENZM

Tab.3 Effects of compound feeding attractant on whole-body composition , protein efficiency ratio and
feed efficiency ratio of Japanese flounder X+SE
TR (% FEFD . =l
Diet No. Kie  WEAMG  WMB/%  RB/m R SOPUE TR
| . L Protein efficiency Feed efficiency
(% compound Moisture Crude protein Crude lipid Ash Energy . .
. ratio ratio
feeding attractant)
Ak 0TI
/ﬂ.ﬂO(ﬁM) 74.0 0.2 18.5+0.2 4,0+0. 1% 3.5+0.0° 5.6+0.1 1.6+0.1 0. 81 +0.08*
Diet 0( control )
’Eﬂ.ﬂl(0.0) 73.6+0.2 18.2+0.4 3.3£0.2° 4.9+0.3* 5.5+0.1 1.1+£0.2 0.52 +0. 02>
Diet 1€0.0)
WM(O‘S) 73.520.4 17.9 0.3 4.120.1% 4.520.1* 5.620.2 L4102  0.7220.17®
Diet 2(0.5)
’Eﬂ.#=43(1.0) 73.2+0.4 17.9+0.1 4.6 £0.2° 4.3+0.2° 5.8+0.3 1.5+0.1 0.77 £0. 02
Diet 3(1.0)
/ﬁ.ﬂ“(l'” 73.6+0.2 17.8 £0.2 3.9 0. 1be 4.7 +0.0* 5.7+0.1 1.3+0.1 0. 64 +0. 06%
Diet 4(1.5)
BREFTZSN
One-way ANOVA
F 0.77 1.36 13.22 12. 82 0. 36 2.41 4.94
p 0.57 0.32 0.00 0.00 0.83 0.11 0.02

E:F—7 L P BRI R REREE(P<0.05).

Note : Figures within the same column with different superscripts were significantly different determined by Tukey multiple test{ P <0.05).

2.2 ARFPFIMESFRANNEEKEINK T
=AU

TR I B A U5 B 0 I B A fAR R B
BERAK D SRR A ZELHP>0.05). #E
SRR ) O 8 4 IR 4y 5 B 2 AR TR
EER ARYEESTEEAHRAP<0.01).

THBAREN T RINESRERNEERR TS
£ PR L BRI & . SREIR R R AR IniA &
(0. 0% ) 7F 8 fa fR R B 07 & 2 (3.3% ) B %
T2k H(4.0%) (P <0.01). S HIHAS K
HEERIRIER 0.5% 1 1. 0% I, oF 6 £ 44 A
REWI & 2(4.1% M1 4.6% ) 52 MM A LB KA H
MEEZER, BHEZFRTFARMBEHACP<
0.01). SANHCERIHEFEFIRMEN 1.5% B,
R BRI & (3. 9% ) B B E K T B & 7
HH1.0%H(P<0.01), %3,

2.3 ARHPEMESFRTIFEITFFBEHE L
iRl
ZRAEARGEDR A AN I 5 B A 410 0% ) 77 6
(¥ JpR 5 Ll T JBR B BRI S 3 BE
KFEanH(P<0.01). MFERFRN—ZE &N
& V5 B2 A BT 48 = oF 6 R i 1 i RN K
W. MEEFRMEAN0.5% 1 1.0% B, F 6 i)
R E A RS D EEE TIRMERN0.0% 1 1.5%
H(P<0.0D), B5 &M HLER A I EEE
Tto 4 R ECAR TR I B A (0.5% ~
1. 5% > B 27 67 (¥ BT JB 2 1 B ) 23 R T AN I 0
FEFHP<0.01), H5 2B HAKEERAE
Fo YUAAEUREDE RN 1.0% 1 1.5% 5 £ 5]
B oF 6 1) i 2 KBS ) B T AN i fr i A
(P<0.01),H5 2 H R E IR EER.
RS T, AN RIARDRL ) 2 67 Jiz Ve B B I ) R0 T
NEWTBGE N A HBLEZEZR(P>0.05), .3k 4.
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x4 EEFETMITELHLEE IR
Tab.4 Effects of the compound feeding attractant on the digestive enzymes of Japanese flounder

X+SE
RS Eas> MEEABRESH HEEOBRES 7N N3 IR B TS 1 JHF i iy B 0%
Diet No. /Cu*mg! /Cu*mg-! /Cu*mg-! /Cu+100" ' mg=! /Cu+1000"! mg!
(% compound protein) protein) protein Leucine) protein) protein)

feeding attractant) Trypsin in intestine Trypsin in liver ~ aminopeptidase in intestine Amylase in intestine Lipase in liver
| 1 ot
ﬂ.ﬂom““) 29.8£0.3° 50.6 +3.5° 35.6+2.6° 35.6+2.1 18.6 0.6
Diet 0( control)
F%4100.0) . ) )
Diet 1(0.0) 16.7+1.5 35.8+0.7 20.6+0.9 35.0+0.3 19.6 £0.9
FK200.5) . . N
Diet 2€0.5) 31.7+0.9 52.9+1.5 25.1+1.2 36.0+1.1 16.2+1.0
k3010 . . .
Diet 3(1.0) 28.3+0.9 54.7+2.1 31.3+0.9 34.2+0.3 17.7£1.1
k401 5) ) . .
Diet 4(1. 5) 23.7+1.5 55.4+2.3 32.6+0.3 33.1+1.3 17.6 £0.3
LAGE g il
One-way ANOVA

F 30. 56 13.05 18.15 0.87 2.46

P 0.00 0. 00 0. 00 0.51 0.11

E:F—7 L P BRI R REREE(P<0.05).

Note : Figures within the same column with different superscripts were significantly different determined by Tukey multiple test{ P <0.05).

3 itig

TESER0 M RTIARN By, oF 67 48 fr S IR kL 5
ELA T B G, 14 0k 40 A U B A A 3
XU IE LS AR A A RS T RHIAE TR B A
AT B0 T o 6% (48 o, 0B L AR K8 Ry
L FE B IERN R INE & AR R R ERET
Y AR AR AR AR KR, REKIRINEAN 1.0%
i, oF SR & R RS A KR S5 o 4 R 1
WEEZEZR. XEBEHRN1L0% WESHEHRE
R g o 0T g R R R P R 3, b T R
KL XS HEN BT 4 RARRL, AT SR
BRTE 5F 6 ) b 7R 0 1. 0% T MV 55 £ 1 R i vl /b
5% otk B R BRI EMEK.

ASEEERE T P AR 1) COX I
TR E SR (HR R R R, SRR X m—
FA X SR 5 B A A R A FOE
PRERCLLIR 2 T 7 F B AN A L, AR5 BT A
(¥ 524 5 B At 2 4 b o A2 L B P i Rl (DB 3L
AEFFFE 0 UE BRI e (DR SR A L A B
AR . Lourdes 2 I\ 4 F SE B AN — ey Vi &
FH A RAF A VG & R . R S U S T D

=R ARG W B RN, 25 3K B, DMPT
T B0 V5 B ], TR v S A 1 e A R
A 0 M f e ) S 56 UIE P H S B T SE 3 AT AR 5
FMEERER ., BRELAPHIRER, 8=
FR ot 860 A AR B O AR KRB, (H2 9 &
AT 2 500 mg/kg TR, AR K AR B L.
= FR A R AN 2 4 ] DA 2, R
NS T PR 7 A ) = PR R LA e e B K25
7 it AR BER IR R FRE S, MA =
FF fie LA AR 5 P SRS T SR S S0 ok i A 1R 5 )
YER . TEARSER T, MERARMERN 1.5% B, F
0 (5 2R R E AR KRN AR R B R T B, X
RS = WA HI AN A O TR i3
Hahmis, AR EREFERE B ERARE
o BB R AT A 0T A 2K A MR R B Bk
BT B — (I TR A R R 2 TR R
ZEA I B, IR TR SR 2, T DA AT M 0
T B ETTIOTT A MR B I R 1 45 1
X7 R B ARt AT A S ACRT . VY E et
R B 4 5 B 7 BL B — (0 B S AR R oK
i A A R .

THALERF T 45 R B, AR NS & 7141(0.0% ) F
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fip e AR 2RSS ) T 2fnd. 7 ifE
B TRk G PR T R, R 2R
R S0 5 R B I R 7 AV R, — 8 2
He b WA F 67 1 8 YRS 1. TR B R R R
1.0% MR & 5 &5, 4 67 s O A 2 kRS )
BET &, A5 eanH I BRa R EEER, X
LB R AER T PR R IR, RERE (Rt
BEIF AL BR 7 W B 2 1) 55 2 B A AR 5K RO, AT
AT EF L EDE AT ER N, fRE
K.

4 #ig

AL RERN, £ B E A& RE SR
(EMEABNR45% HaER EE) TN 1.0% H
HH R Wﬁﬁ%ﬁﬁ: Womer* W%@EE}HE@: Wﬁ%@:
Wigg' Wanm' Wwi-szms =57 20 100 13 15 1

1) BB I8 B e o B e e F) B B o, AT R
FEPH LR
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Effects of a compound feeding attractant on feed intake and growth of Japanese
flounder ( Paralichthys olivaceus Temminck et Schlegel)

CHEN Jing-hua, ZHANG Wen-bing, MAI Kang-sen, Al Qing-hui, WANG Xiao-jie , LIUFU Zhi-guo, MA Hong-ming,
TAN Bei-ping, XU Wei
(The Key Laboratory of Mariculture, Ocean University of China , Qingdao 266003, China )

Abstract: A feeding study was conducted to examine the effects of a compound feeding attractant in the diets
containing soybean meal ( SBM) on feed intake and growth of Japanese flounder Paralichthys olivaceus. The
compound feeding attractant contained betaine, dimethyl-B-propiothetin, trimethylamine hydrochloride, citric
acid, glycine, taurine and L-glutamic acid sodium salt with a ratio of 5: 2: 10: 1: 1: 1: 1. Five isonitroge-
nous(50. 5% crude protein) and isocaloric(20.5 kJ/g) diets were formulated. The control diet( FM diet )
contained 70% fish meal as the protein source,while 45% fish meal protein was replaced by SBM protein in
the soybean meal diets( SBM diet) supplemented with 0.0% ,0.5% ,1.0% and 1. 5% compound feeding at-
tractant. Each diet was randomly fed to triplicate groups of Japanese flounder with initial body weight(3. 01 =
0.04) g. The fish were fed to apparent satiation twice daily(08: 00,16: 00). During the experimental peri-
od, the water temperature fluctuated between 22. 5 °C and 25.5 °C, salinity between 29.5 and 32.0 and dis-
solved oxygen was not less than 7. 0 mg/L. At the end of the 10-week feeding trial, survival and protein effi-
ciency ratiol PER) were not significantly different among dietary treatments( P >0.05 ). The specific growth
rate( SGR) of fish fed SBM diets with 0.0% and 0.5% compound feeding attractant were significantly lower
than that in control ( P <0.05). However, the SGR of fish fed SBM diets with 1.0% and 1.5% compound
feeding attractant were not significantly different from that in control. The fish fed SBM diet containing 1. 0%
supplemental feeding attractant exhibited significantly higher feed intake( FI, P <0.05) and feed efficiency ra-
tiol FER, P <0.05) than the fish fed SBM diet without supplemental atiractant. The FI and FER were not sig-
nificantly different between the fish fed control diet and SBM diets with compound feeding attractant( P >
0.05). The whole-body moisture, crude protein and energy were not significantly affected by the feeding at-
tractant( P >0. 05). The whole-body crude lipid in control,and in group of SBM diets with 0. 5% and 1. 0%
feeding attractant were significantly higher than that in group of SBM diet without feeding attractant( P <
0.01). The ash in fish fed SBM diets was significantly higher than that in fish fed FM diet( P <0.01). The
fish fed SBM diet containing 1. 0% compound feeding attractant showed significantly higher activities of trypsin
in liver and intestine and leucine aminopeptidase in intestine than the fish fed SBM diet without feeding attract-
ant( P <0.01). The amylase in intestine and lipase in liver were not significantly different among dietary treat-
ments( P >0. 05). The results indicate that 1.0% compound feeding attractant added to the SBM diet( SBM
protein replaced 45% FM protein) can improve feed intake and growth responses of Japanese founder( Parali-
chthys olivaceus) . [ Journal of Fishery Sciences of China,2006,13(6):959 —965 ]
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