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N BN Sparus macraonphales AT 960 B KR (3,39 < 0.08) g, MUMB RELEA DEE W, A0S FLNN
CHAELIEN, SN T EOAT(M% 8% 2% 46%) . § - EAATFRI TN AF(10% . 13%.16%). 812
BB TN 5N DIEAEC R (P/EME 96.76~ 136.2 mg/kesl. MNEHMBIN S0 12 1, BER?
BN TRYP 24, WMRN, HNE Tt KR(SCR) 500N R R FCR) M W, LS B G0 (38% 2% 46% ) KK

FREEAS (% )(P<0.05), P AENHE(13% .16%) B WL TEEWE10% ) (P<0.05) &4 W L5 EHER

ERRBW(P>0.05). MBI AT 2% WIAT S 6% HADSHENECHETENG.20) BEEORR
02 00) BRSPS R 14, SANNARMRNSCENAFARATENAN. €0 -AREGATA M

FOSASYREAAMNEN AR ERT SRS, ot 3R IR FHEORREEREREMGAT
E(P<0.05) . MR THREATETHEARSAN(P<0.05), ATERFSTHTRBESH, ANSHHREN

REAAE Y Q% BRERGRREPE) Y 110.37 nglheal.
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%), BEHE2MEEL AEM I ABES 0 M, 4 MEEKTRY % 8% 2% .46%,.§
16:00 0, AAEMNE SEENERAFKERY —BEoOXFR3TENAT. 8% 0% 0%,
RN, SWAEE 0 mn 8K BAR  16% YR 6% (FEXFEE), LIRAFE

Smrakiknn /6. REERARE 13k, S ERELETHE. OEEEC SRGESRtE
B AKETE 25.5~28.5 UM U, ARG NME RS FRAECE R R EE %S DNS

GomgLELE,pH7.8~85, ARAMED I mgll. 3. DI P/E (% 96.76 ~ 136.21 mg/kal, KK
BF. MRLRA0ESHAICEFSE.F9A FHRERFHLTOEAR REHOEMRLEY
26 HEEW, hW 42 4. 2ram BGMRNINE, BT -20 C kWA, NN

TENRUADRERFEYEaN ARRE BRI
HYEHRARESELE, AR 2 HTEN

2 XNONESESESR
Tah.) Comgosition of cxperimmenial dicts
TN Group

0 Dl 1 ] 3 4 L] [ 7 g 8 W N B
WM/ % Raw matenal
% Fish sl 310 310 3.0 M0 MO0 MO0 MO 3B.0 B0 450 450 &0
1 M1 Sovbesn menl B0 M0 8.0 MO0 MO MO MO B0 WO 0 30 N0
WE Flowr 0.0 0.0 WD 65 65 65 S0 S0 50 A0 30 A0
Tl K Fibrin 2046 176 M6 155 125 9.5 9.3 635 35 60 30 0
8 Fish ol 32 47 62 30 45 60 275 425 575 2.5 40 53
& Sovbesn ol 3.z 4.7 6.2 3o 4.5 .0 2.7% 4.2 3.73 B 40 353

NARER” Vinnpremix 1.0 10 10 10 1.0 1.0 1.0 1.0 1.0 LD L0 10
MATHR" Mineral premia 1.0 10 1.0 10 10 10 10 10 1.0 1.0 10 10

 BAW" Bnder 20 20 20 20 20 20 20 20 20 2.0 20 20
H|BR Nutnuon compesition

HEA% Proen 1.97 38,36 .10 3787 M35 38,09 42.11 42.36 42.15 4591 45. 4.1
R/ (ol by ') Energy 29645 3245.7 3524.3 3094.7 M04.6 3605.1 12815 35549 3819.0 1306 36743 40,7
WL (mg-keal ') PE 114.59 105.86 96.76 122,37 112.64 104,91 128,33 119,16 110.37 136.21 125,14 116,97
EE/% Lipd 10.25 13.17 16.35 10.19 13.26 16.11 10.31 13.4%5 16.42 10.14 13.8 1640
W% Carbehydraie I7.08 1I7.15 17.22 16.57 16.93 16.35 16.73 16.2% 165.38 15.% 1573 1B

1) R AR (gl BN R R A 10, DER D05, MLEK E @00, MEE K 0. 05 K5 5005 K & 200,85 K 6 w0
KA SO.MEK B S BER B, 15.05R By 0.1 %R C 1000, WU 2000, B0 S 000, 200400 Syl (ol U9 ) : Full), TH,0
72, CulSily * S O 25, 2eS0, - THL O 120, MOy < HyO 8, M), 2478, Mal) | 878, KH PO, 1000, Cal(H, PO )y 2 500; JHEAN1.5%
EESoseH- 0 RREECSE L0 koli-g ' W Y kol W 4 bollg AR

Nate: | )Vitamin prenin{ el dry dien)s V10, Vi 0,08, Vi 400, Vi 40, Vg 30, Vig 200, Vig 300, Vig %0, Vi 5. Vi 15, Vi 0.1, Ve
1 000, inosisal 2 00, choline $000; 1) Minessl premix{ mgfig dry diet ]« FaSO), - THy 0 172, Cu0, - SHy (IS, 2801, « TH,O) 120, Me), 0
5. MigSily 2475, Nal3 1875, K, PO, | 000, Cal Hy POY 3y 2500; 3) Finder; | 5% w-soech md 0. 5% HI- 1 : 4) Energy: prossin 4.0 kally. in
9.0 hendy. carbuhysrate 4.0 healy. *

1.2 RERMS S 1.3 MM
FRENSRG, ASEMYLER 4 B0, 0T BUE LT A L SRR (X« SE) &R, KR

EfEald. PHNLERs BANENEE & 25 PS4 BRQBTER. CRERIEL
K. £#0axh EOR EVHESIRONEE HNESLE, R Duncn S REREREENS
KRN TR0 T) RERE REE  R(P=0.05).
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2.1 FREARRLHOAEKREARNARY
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22 P T A MM 42 d EHBEER

EEEEAR.EORNE ERENREE. 2R
2A[ELEH, SEER K Th M% R T 4%,
SERRAGEL(10% MR EEEA N MNEEN
EAHREE, A R SORE 3410 e R RS
Tl chEERE(13% MR ENESRE . HES
ERSHEARAER W ERASSERER

R (16% )8k 46/16 HIEEH S NT LK
o N A, D

FREMEECKTOAR AMEEEKESE
ELE L3 & by Wt Fd L 2 g1
EF-MRECAKY T K. P ONENENNEE

EXSEORNE LS BN R, DN RNEEN
RHEQ. M, S00s 3 S KT LR
O O (46/16 I, M RA HNES

EX FOEUN¥ETR ANREAN. HiluRE
SR T K R RS A ¥ SR (38

13.38/16,42/13. 4216, 46/13 ) SR R .2t
EXSFR FERASSE %) SERNNHE
(38/10.42/10.46/10)( P<0.05):34/16 BIRENE
SENEE R T 3810 Bis, B, 380608
HME G N T 42/10 PEE4E . 4216 6K
ENEOENEENET 46/10 MBHE(P<

0.05). %L, LW o SIS (42/16)N%E
FI T W (S P e T e S BT

B (46/13), HPISEEEWE LIEETEFE
ER(P>0.05),

R: FTREAERZ PEORNERRACWTEEE. ONER FolaX PEAXOEZENER
Tab.2 Effects of dictary profein lo coergy rathos on special growth rate| SGR | , feed conversion ratel FCR) |
protein efTiciency ratiel PER ) . condition (acior{CF ) and servival rale of juvenile black seabresm 1! 5

HE Ea/mw s E S HEEER AEER e [ 1. e
Dz ProfLipid  butiel woght  Final weaght SGR FCR FER CF Saarvival miz
1 Wi 3002021 7.13:0.49 2.06+0.02 2.03:0.10* 1.45:0.06" 2.70%0.03 B0
2 W13 3642001 B.01:0.42 1.B8:0.11" 2.14%0.17 1.39:10.11" 2.8320.17 E+0.0
3 M6  3.%:0.11 9.00:0.20 2.21+0.02% |.66=0.03% 1.7810.04° 2.54$0.10 B840.00
4 WD 330,13 B.0940.592 2.08+0.06° 1.97:0.08% 1.33:0.08 2.79:0.14 0.0
§ W3 3.240.10 1027410 2794020 1.9940. 14" 1.9340.19° 2.77+0.07 RS20
# Wie 1.9:0.21 10.09:2.67 2.67T40.41™ 1.4640.9% 1.9240.% 2.75:0.14 B0
7 210 1.43£0.11 9.090.47 2.32+0.16™ 1.71£0.05* 1.3920.08* 2.71:0.00 8400
g 213 31.53:0.11 11.12:0.95 2.73+0.23" 1.3%+0.12* 1. 9+0.19% 21.72:0.17 0.0
-] 427186 5.284+0.13 12.88:0.3M 3. XW=0.13 1.14=0.0F 2Z2.10+0.06°" 2.7TEzOD.D8 BL40.04
10 46/10 3.20:40.11 H.BE+1.16 2.36+0.37* 1.58+0.16" 1.40+0.14* 2.75%0.12 86:0.0
il 4613 1.50+0.12 12.34:0.86 1.00+0.21* 1. 20+0.08% 1.8340.12 2.84z0.08 §:0.0
12 a6 3421000 7.55920.10 1.90:0.00° |.96+0.08% 1.11£0.08" 2.85:0.17 8140.0

e RtREYAEENTSE. - AR FE LR FIARAETFEN (P< 0.05); DARER-BNR/(5XKR - 2NN Y
WEEEE=100% (n ENE- b WALV ERERONARRE - (B4R - A0/ (RNt AR PEOAR)SIEAE - 10

w R B g’

Moaw: 1) Dt wre meewrs of deible, wihin the ssme ordornn; vl with diflerens smgmrscripes wre significantly differemel P< 0.0%); 1) HR -
fred iy foral EW — mtiad BW; 3) SGR = 100 * (in Sral BW - In micial BW ) deys: 4) PER = | fial BW — i BW )/ frred irstae ¥ (P%

i i) 5 SHCF = 100 HW/BL, iy gler”

2.2 FREaEREHNOAKRSINHER
FINBTEHENML R 24 EREKS . E
AR ESSESEN. ARITE YERERK
¥l 3% F B 46% , FERTEH (10% ) f &K X
RENRE, A SRS & TR B E Ra

46/10 PURSE -G8 T % P ERBY A (10%) &
hAoaREREENSE O SHLAREN
FHlg, KRB 38/13 DERE R KA
BiRAE (16% ) fh bk o & SRR, 3o S0k
ARAR GRS T RYBERNERE, BREL
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MR PHEANECKTORE. AEAS  EH4%)5 3810 ARENRKKGTRETRT
AREFRE NECH B S KFTRNEEFR JNEARE(P<0.05), EREOEREAQY,
ARHAY. REENTREENNSRATE  46%)5 ENEN AT SiEks . Kakn
ARSESFARAS. RitERE T ERalHN KOosBERTHE(P>0.05).

&) FHECERPEGEEMENGRCESRER
Tabk.} FelTeots of dictary protein (o energy raths on body composition of Jovenile black seabream

NS
PN D EE/BW Prolipd  AS5/% Mosuere  EAR/% Prowen BB /% Ligad KA A
1 34/10 Bl.2S+0.% 11.850.00 L4108 4.2340.1%
2 /3 BD.1940.2% 18900y 3.2040.100 4,28 +0.16"
i /18 T8.28+0.1T 12.62+0.1¢ 4. 142007 4. 83 40.00¢
4 3810 TM.0E=0.21" iz +0.0 .57+ 0.04¢ 4334004
5 a3 .97 20.16" 13.72+0.1¥ 3.3520.05" 4.89 £0.1¥
[ 3ae 76.54 £ 0. 18* 13.7220.17 4.38:0.10' 4,850,
7 4210 76.46 20,28 15.17 2014~ B0 01" 4584012
N 213 26,02 £ 0,40 4.2+0.0" 4.25=0.11° 4.71+0,15*
u 2/16 76.02 %0, 48" 14.9+0,18 4,45+ 006" 644011
11] 410 TS89 £0.007 14.66+0.18% 32610, 10" 4. 734000
i 4613 15.25: 0.0 15.01 +0.200 4.95+0.0T 4, 7340,
12 46 16 75.41 0,32 14.93+0.17 4,74+ 0.03* 4.5620.11™

] - RN TR N NER P 05
paw The ol lerenl sjmiwrids of Chr e oo el arr s [

sty dilferens (P 0.05)

3 e

1 HaERENEMOATEOER
ERPHEARSNAERNE, SRR K
ENEREXRENFM EaRNERKTRL

EMERANNE K. ER . ARWRNGHL. AL
RAEERR S . EXRER LT, NN E

HA¥HEAE AMGanSFtkeSEaRN
FEENAR.AEENSEFFEOHY, AR
PRAKT S Q% . WWEATS 6%, HOERI
X 110.37 mglkeal B, KRR AN EKR(3.27).
BEECOHEEQ0LERAMENER
(1.14), Sitarbr AW RN ANENREEA

AFH Q% Bl EAERLY 110.37 mglkel,
B RMETERE 9 A TRANN

PARE UK 3 om MMSHM 43 d, SOINE .
BN OME SRS PY 41.2% .17.6% %0 15.9%8¢
Wi Rk, BN B & L K
EREENEE ORI ER ()58
A S Rs (BL oy (MILEA RIS 28 1 L0
BEERLCE DT 100, AEHRYSETRNH

FEES MARTF(110.37 mg/keal WG 90.16),
TRERIE 7 R -EOAFN HERY
AN, B @A KR RONnEE
AT, O R AR (8, 34/16 PO
A5 38/10 SIS, 38/16 PEME] 5 42/10 PR 4

16 TS 46/10 DUSLE, A5 AT EE R, MR
WEIMB N BN TS H(P<0.05), 3.0 F

ATRDESRR S SEOERKAORTYE G
cutan %' R LMW ( Lares caloarifer ) BOTIRR,
Lt LR A [ong ToE e N
aREREFHEEOES, By, cann
BRSSP B AR E WA EAKR, £
FTROWTHRORNOERCA SR, Vepn §'&

@ S M Sparus awrata ) HF DB EEEA
1 AR A 0 P 9T 1A R, LR

MR CIOIE (5% iRl P ARE, B
# A Qinghui BV RH T 3+ EAKLERTE
BAY FR 3T IEWA O MRMEGERL
PR O TP JEW ( Lasdabrar
paponicus ) DB 4 MR A IEW, SR EY R
NPT TN MO TR K
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CE N RS L DN T {E B

FREHETRRA AT (46%.16% ), MM
Y ot T ED SRR SRR, D

W, FETRAYARESMARMESWE LR
R R PARAERAY T RAD A IAE
BROMCRE AR Tt i Eal
MR RN, B, hTAKRIFRR
HERRNNED SR AT, BTN N RS
a2,

3.2 mAEGEREN RN EEHHER
o 2 0 BT L, RV O 1K Y A9

ok s M ANRME O 9 DY S KA REE
HARNES HERRESXT FRikks 5K
ASRERAFTANY AAEREOATHR
fhdRnEaREF R RSA TLE, RRE
OE A B EN K O K P DT AL P O
Mok FREFONSE. MENRENKYHR
i AEENIREEFARODE. XSEV.R

A TN Morone chraops < Morone sl -

is TR - Y, -SRI K TN
g oh R MR R RRE , EDRET DT BB K
mEN mEROSREARLS HERNEAOK
FoisE MR AT ARESARALE
FHEES EEARNTHEaRAERIRTE
3K 1 0 4 N A R, o TR B
3 A s e AL RS 2L L.

PRI

(1] #8& A-awfpyuneM] L. rRkdhN
M. 1906 44 - K2

[2] Grindsie-Helland B, Helland 5 ). Replacsnent ol provsin by e
wnd carbobwdnate in diens for Aviewr sabreon | Sadme misr ) s
the e of fresbranter stagel) | Aqumcultare, 1997, 152, 167 -
180,

[3] Nuserds L, Mstthess 5 |, Appiekord P. Effser of dievary non-

(4]

(5]

[&]

(8]

(9]

[}
(2}
[13]

(14}

[15]

[18]

g cwulin lie groweth facwe | and riodochyronsne ek n o
venlle buevaenand, Lots calearifir (] ). Aquaulnes, 200,
191323 - 128,

Mernia 5. Bell | G. Robaresen D A Roy W s ol Prousiaflipd
razics in extruded duets for Aclanstic ood { Goaw morkss L )of-
fooy on geowth, feed weil =" nprsaton and hver
by [7]. Avpasculiare, 2001 , 203, 101 - 119,
Vergara | M, Robsina L. M Lapsodo, o sl Protein waring of
fect of lipichs in diets o Ggerlings of gilthend seabos []]
Fisheries Science . 19965, 67 624 - 628

Ai Ginghusl, Mini Kangeen, Li Husitaos, ot al. Eflecy of dieary
pronn, o mwrgy e on growerh and body comgome o g
2004, 230507 - 516.

Catmcsian B M., Colons B M. Eiffees ol ditary peossn o sy
raixm o gt el aned boaly oormpesmecny of el Asas

senlsn, Lot cliwrifer (1], Aquecclzare, 1993, 131: 15 -
113,

Lagmtnch 1, Kimsil G WM ,Skian Dot ol Effects of wrymg db-
rrary pevem and erengy sy on grwth, budy conpoton ed
jrotein wilstion in githesd sesbress ( Sparsa ssmsa L)
[1]. Aqueuloes Mutrition 2000, 771 = 80,

R, TR, T N PN Rt
ERGaRAER] NIONPFRTEN, D0, XA,
LB

Senticdu P | M, Methale F. Cormse G.ot ol Elsen of the &
wary perarin; bipid ratio on growth snd metren wiilation a gl
el s Sparus sursia L) []]. Aqueceitum N,
1999, 5: 147 - 156

EWC.F B.ETR. DRSS R NEEGE RS
BEROFER[] FRRE. 19490603550,
HEe ENEERNEREANESER]] PRl
M.199 .49~ 53

o Mo EOREENTESFT]] PEL
=, 2000, T{3),37 - 0.

MR ETR IFEE.S EMNETREEARTRY
aaAwEG AT NP YRR, 1085, 2604) -
AR

ENA GEE. RE.§ AEFaANEORTERY
R[] AP 2004, 28(4) 1425 - 430
Feembivehersy C N, Wikon B P Effects of water snpentur
o growth and netrent wilistion of wrehine bus | Mo
chrogs % Moroer sarandin ) el doris contasrung difleomt gt
e rusicnl ] ]. A dtwre, 1998, 166; 151 = 161

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

47 FEEAFRE2 Rue

Effects of dietary protein to energy ratios on growth and body composition of ju-
venile black seabream, Sparus macrocephalus

PENG Shi-ming' , CHEN Li-giso® , YE Jin-yun® , WANG You-hoi® . HOU Jun-li' .GUO Hui' , L1 Er-cha'
(1. College of Life Science, East China Normal University, Shanghai 200062 , China; 2. Zhaang Institute of Freshwater Fabenm,
Hishou 313001 , China)

Abstract - A growth experiment was conducted © determnune the optimal dietary protein w energy (PE)
tio for juvenile black seabream. Twelve diets were formulated, containing four proten levels (34% ,38%,
42% ,46% ), each with three lipid levels (10%,13%,16% ). In each group s fixed carbohydrate level was
maintained at 16% , using fish meal and soybean meal as protein source, mixture of equally proportioned
fish oil and soybean oil &s lipid source. P/E ratics of the dicts mnged from 96.76 w 136.21 mg ( prosen)|
kcal. All the ingredients were thoroughly mixed with fish oil and soybean oil, and water was added 1o pro-
duce stiff dough. The dough was then pelleted with an expenmental feed mill. Afver dried, all dets were
stored at =20 T until used. Proximate analyses of diets were conducted at the beginning of the expen-
meni. Moisture was determined using a mossture balance, crude protein by 8 semi-micro Kjeldahl method,
crude {at by & Soochler extraction method, carbohydrate by & DNS method. Ash content was determined in
a muffle furnace st 550 T . 960 juvenile black seabream, initial body weight (3.39£0.18) g, were o
domly assigned 10 12 groups, each had double replicate. The fish were reared in 24 tanks (each 0. T5mx
0.75m>1.2m) for 42 days. and hand-fed 10 apparent satiation twice {8:00 and 16:00) daily. During the
experiment period, the temperature mnged from 25.5C w 28.5 T, dissolved oxygen content above 6 mg)
L. pH7.8-8.5. At the termination of experiment. the fish were starved for 24 h before harvest. Towl
number and mesn body weight of fish in each tnk were measured.

At the end of the experiment, the effect of proten o energy ratios on growth and body composition of
hiack seabream was analyzed. The results showed that specific growth rate (SGR) and feed conversion ratio
(FCR) were significantly better in fish fed with high protein diets (38% ,42% ,46% ) than those fed with
low protein diets (34% ) (P<0.05), and with middle and high lipid diets (13% .16% ) than those fed

with low lipid diets (10% ) { P< 0.05). No significant difference in percent survival was found among all
groups (P >0.05). Fish fed the diet with protein and lipid levels of 42% and 16% respectively had the

best SGR (3.20),PER (2.10) and FCR (1.14). Carcass lipid contents positively correlated with detary
lipid level. At the same protein level, body proten and ash contents increased with incressing dietry lipd
level. Statistical results suggested that growth was significanly affecied by P/E ratios of diets ( P< 0.05);
lipid had & significant effect of protein sparing ( P< 0.05).

In conclusson, for juvenile black seabreamn, the best growth performance was produced at protein level
42% , lipid level 16% and P/E ratio 110.37 mg ( protein)/keal. So, the diet containing 42% protein and
16% lipid with PYE ratio of 110.37 mg ( protein )/kcal is optiomal for juvenile black seabream.

Key words: biack scabream; larvae; P/E; body composition
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