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1. WL RS Wil RS S TREARESEKE, Wil Sl 316022;
2. TR WP, WL TUE 315211

TR NFER K TS 1 (SPC)EAT a8 7K SF X K #% £ (Larimichthys crocea) 4l £ A K . AR 20 AL T A A 545 LA
KR 500 o LAP) G R EE 47(10.5040.04) g (K& g B 5ext 4, H SPC B RIERRRDEN & 40%f8)0%
(FM). 25%(R25). 50% (R50). 75% (R75). 100% (R100) €45 I /E R 5 Fl &5 5 CHLEE F 7K SE N 45%)%5 i CHLIE i 7k
R 10%) I S g RE , A S2 I 2 LIS BRZL(FM) R 2R | 20 7 o Dy B, 40 S0l A O 19 o A 0 2 1 1 2
BB, FRPESLIAEWIT A S0 B gy ik X A7, BRI 3 A4 (1.5 mx1.5 mx2 m), EMAHFE 60
FE, FRBEMIN 56 d, 455RF%M, 55X HLEM), SPC B KXt K ¥ a4 40 A1 T R (WGR) . FRE A K
F(SGR). FEIHH(SR)LL KMk R A (FCR)IE A B8 520 (P>0.05); L IAHLAR 141 F4 £ oKL 28 (0 B 35 25 5(P>0.05),
JLPRAR g 77 R 4 B8R R 1D 25 B Bl A LR A AR 8 0 R B R 34, 3100 R100 20 & s B fIK, LD K 47 i R 4 K 43
A TS M AR A B2 R, A B (TP AR FI(ALB) & i1 N %, LI R100 418 it
A% L A BE(CHOL) . Hil =BR(TG)M & & RIS T 5 PR %, IR L1 Mg &3, SPC &A%
KPR 75% 2% A ™ AR 45040, 1R zs ytafk, RENTERmeE, JF40 Mam s i sl Bk o 28 LIk, £

ARWFFE AT T, SPC BEAIARE T5% R By, N2 B i 4y £ i A= 15k Al 67 1T 520

KR RE M, REWRGEA, EREEND, MR, IS, fpER

hE S ES: S96 MRRARRERD: A

o R B AL R T d LR A, & &
ZMT Y, 75 RIS, SR AR E
R AR T LR R AT R R, A
1A 3G K7 B e, A R iy 17 AR 7™ i
I BT oK, HE— 20 RBCE K 3R B 1)
JiAh, SRR . VTR PR TS YL AT I i
PRI B T T I AR R e e S . Ak
AOEEAS SR L B s B Bt 56 Dt R fefT 45 1 3 () R A G A
RN, PEiE, BFEIEE R R 2 A
VSN AA [RIRE AT LS IR A £ 2 ak DL 2R ) GE R AR

Ys#s HER: 2016-05-23; 1&iT HEA: 2016-07-24.

XEHS: 1005-8737-(2017)02—-0268—10

Pl R Y 45 7 11 (SPC) & TR 283 Ik 26 Kk v
MBEEFEEEEAT WY, B0 08
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FPRe s . i . EEm o a RS mH, o
e L 18] ) A R A R B 2 ) SR 0 £ 2R i A ™
AN RS, e R T S ) L R TS AR A
SR AT A B v A R R AR KRB0,

K i i (Larimichthys crocea), ffif 4y, fifi
JE H (Perciformes), 1 1 fFh(Sciaenidae), #ififgE,
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2 v R i A 5 DU R 7 2 —, A v T
FESTaRZ —, MEANTETHRY), K&
£ 320300 Bk P K B R K SR a2k, BT
CL A 2% 8 X KB fa 04T T ARt a8 1 R AR E 5T,
AL U R B, R AT AR A A K
45%; Li ZPIBFse g5, . ER . ZERE
i A AR AR A Y 30%, #Bad 30% 023 5 i
IEE AR AR A R R A AR 1 )
B 30% 0020t A K = A AR R kL 2 P
i, fEmEEH R IR R . B A o5 A B AE AT LA
AR ARk Y LA B2 5 2] 45% AN 52 R K
WA IE A K, B S KT ROK T2
T R IE A5 . A S T K SR A B R B
AR Ry, BIFgT T K g fa A K bERE . K
BLAY . LYE AR A TR bR DL R P 2 224 (R R, 45
FRK T W4 B R B A A R 1 SRR HL B, DA
LIE NN R TR Ve IS € T N )
A E A AR Y B AR LRI S

1 HRE5HE

1.1 LI 5 LIg AR

DL . R R4S 5 R (SPC) . /N2 R R
FUGH R B R, Al R AR T B
g A EEARMIE, Fldl S FPEREEAKTN 45%)
ERRIEMI KR 10%) S8 kL. LR Sk 4h
AR LA R (B 40% 1 K3 )0%(FM) |
25%(R25) . 50%(R50) . 75%(R75). 100%(R100)
(R FRT o 45 S50 4 LA BR AL (FM) R 2R i .
SR A ELUE, SIS TR B 7K ST F it A 2
TR R 2R o LR JRURMAS It DL 3R 1, R Uk H
PR it D3R 20 A e e EUR R 8 5k 80 [
P45 P ECRHE B R K IR A 3820, AT
FEHLINACOT SR, A 78 0 Wi SV AT % 4%
PLIAERGFE T k2%, F-26( 1) HIVERIE, K5 H
RN TR A2 7 2 mm F1 4 mm TORGRDEL,
B GRDREEE A 90°C HEA H L 30 min, HARKL
T, falpl ¥R 3t 5 A 20 C UKF R AF
12 XWHABMFELE

FRPH I AE WA S0 BV s X #E 4T, 1E
LT A PR R A 3 mx6 mx3 m 7K

FarbEr R 2 S, R AR AT R AT 25 N
NTEAWE 2 G, PRk idasom sl K/ —
(R B 4 (R 10.50 g+0.04 g)fibL 4. &
AL BRFEHLATEC 3 AR (1.5 mx1.5 mx2 m),
AMFERSE 60 BB, [ RMEHE 2 K(05:00 F1
17:00), FRFEJEAW R 56 d. SCEWIH KR 25.5 ~
29.5°C, 27 ~ 30, HFA T BT mg/LLLE.
1.3 HmREMIH
131 HEMEEMEMSHT 56 d FRILIL R
J&, XML AYUR 24 h, DUT&FE(1 : 1000)FR 1,
SRIGTIHEL, FREE. Sr IR NAEREALHIER 5
i, H—WPETCR S48 (2 mL) H RS0 kUL,
FEAFBRIME, T4CKRMHTHE 240, RFE
L>(3000 r/min, 4°C)10 min, HC I & 3 1% 77 T
=20°CvkFH, T AL dsinatr. S 2 B
fh, ffSIAR L, B ST T 0 B 5 AN 4l 4 2 2
Je A U B 11 8 PR A, T A FE [ E 24 h )R,
HH 70%CBEFBE, I RET 70% BT, #55 H
5 R T-20CrkAHRAE, HIT 8150 o

Tk JEORE L S TR R A AR R B 43 S SR
H AOAC(1993) 1 J7 ¥ o HirhK 43 #E 105 CHH
TR AEAE gt 2 fE L, R AR R I SR R P R L
IGE BIE (VA <6.25), FHLAE D7 >R A 2% DAl 4 125
FE, RO BYIE T EAEH(550°C)H RS 6 hJE I AE
1.32 MEENIERMNERSH Ky %
HRGRF U0 B A5 000 2 i 9 A= AL AR, PR FE bR f
M EEA . AEA .. BREASMEEA S,
SR EE . Hl = ER A LS A, VA A 2
DA ML 37 B it (o e G g R A D9 B ) T )
A, B ) & X W B R s 2R ) TR
T
133 HALKYIF5EWE HUL 70% B AT
() JF AL 2R i, R O R A B B K, A A
HAY) FHl(Leica RM2135)Y) i, fJa FHIR AN -
DL (HE) e fo ik e a0 0 s B LR 40 400 A
P e
14 HERSGITSH

WF5E & S80I A S 3R

72 A2 K R (specific growth rate, SGR)(%)=
(InW—1nWo)/tx100%;
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1% 2 (survival rate, SR)=Ny/Nyx100%;

1 % (weight gain rate, WGR)=(W,~Wy)/W,x
100%;

Akl 2% (feed conversion ratio, FCR)=(T-S)/
(Wi-Wo)x 100%;

Kb, Woo W, F3 501l 3R S 50 0 ) f A 8 i Z¢
AR No . N, 7331 278 TR S50 T LR B 1 I 4
1) R B IR A S I 25 i I AE R A B4, T.S
A3 SRR SRR R R Rt FOR SRR

2% 47 A1 (one-way ANOVA), 2 5 I % J5 #F 17
Tukey £ b4, BEMKFERN P<0.05; 525
G5 R D EAPRE R (X £SE) RN .

2 #RE5HH

21 SPCEHEREMMAHEGELEERKNPIT
R 3 PR, & HRKEOLETERSR) FFEL

KE(SGR), HWHEE(WGR). 1k Z2E(FCR)%

JC I & 22 5+(P>0.05), SGR A R & #%; R25. R50

21 K # A0 AR B T R100 41(P<0.05), HiAt
20 2 )T 4 5 25 5(P>0.05) 0

$(d).
WS EE F SPSS 17.0 kT A & )y

®1 ARERREFRKE

Tab.1 Composition and proximate analysis of the experimental diets

%; DW
JFkl ingredient f k441 diet group

Xt 1841 FM R25 R50 R75 R100

fa k) fish meal 40.00 30.00 20.00 10.00 0.00
KEWEAHE I soybean protein concentrate 0.00 11.18 22.36 33.54 44.72
/NEZFE K wheat gluten meal 10.55 10.55 10.55 10.55 10.55
TH soybean meal 13.00 13.00 13.00 13.00 13.00
INFEVEH wheat-starch 13.00 13.00 13.00 13.00 13.00
4% cellulose 10.93 7.65 5.36 3.09 0.80
i fish oil 1.96 2.42 2.88 3.33 3.79
KIEIM soybean oil 1.96 2.42 2.88 3.34 3.80
KEIIHENE soybean lecithin 1.50 1.50 1.50 1.50 1.50
B A4 E D vitamin premix! 3.00 3.00 3.00 3.00 3.00
RS89 5 2 mineral premix? 2.00 2.00 2.00 2.00 2.00
AR lysine 0.00 0.08 0.16 0.24 0.31
HZ R methionine 0.00 0.11 0.21 0.32 0.42
SALNBFE choline chloride 0.30 0.30 0.30 0.30 0.30
M2 %45 monocalcium phosphate 1.50 1.50 1.50 1.50 1.50
AREIR taurine 0.00 1.00 1.00 1.00 1.00
FEEH) Y attractant® 0.30 0.30 0.30 0.30 0.30

20 AL composition

FIE 1 crud protein 45.13 45.83 45.94 46.39 46.67
AR crud lipid 10.52 10.23 10.25 9.81 9.56
HK5r crud ash 10.45 9.85 9.13 8.29 7.89

W) BEAgAERC) kg AT FE0.1g 44EE D0.05Sg EFE 038g 4iA#HE B,0.06g 4AE B,0.19g; 4i4% Bs0.05g;
HEEFE 0.1 mg; AWK 0.0l g; WIEE3.85g; JETERR0.77 g; 1ZMR0.27 g; MER0.01 g; AALAHGH 7.87 g; £T4E&K 1.92g.2) EET WIFE LU
kg EHT): LS 2 mg; BUALER 0.8 mg; SALAT(1%) 50 mg; HRARM 10 mg; BRI 80 mg; BRMREF 50 mg; BRMRHE 60 mg; BLMREE
1200 mg; AR 245 3000 mg; AL 100 mg; WK 15.447 g 3)FEH . HEABMTHZEH - 2).

Note: 1) vitamin premix(on kg diet basis): carotene 0.1 g; vitamin D 0.05 g; tocopherol 0.38 g; vitamin B, 0.06 g; vitamin B, 0.19 g; vitamin
Bs 0.05 g; cyanocobalamin 0.1 mg; biotin 0.01 g; inositol 3.85 g; niacin acid 0.77 g; pantothenic acid 0.27 g; folic acid 0.01 g; chloride cho-
line 7.87 g; cellulose 1.92 g. 2) mineral premix (on kg diet basis): NaF, 2 mg; KI, 0.8 mg; CoCl, - 6H,0(1%), 50 mg; CuSO, - 5H,0, 10 mg;
FeSO,4 - H,0, 80 mg; ZnSO,4 - H,0, 50 mg; MnSO, - H,0, 60 mg; MgSO, - 7H,0, 1200 mg; Ca(H,PO,), - H,0O, 3000 mg; NaCl 100 mg;
zoelite 15.447 g. 3) attractant: glycine and betaine (1 : 2).
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x2 FEERMEMRS
Tab.2 Materialsof main ingredients

%

. HEAR Ml kG K5
WiH item ) o )
crud protein crud lipid crud ash moisture

iy fish meal 73.88 10.07 1841 6.43
A soybean meal 53.34 2.83 6.61 7.60
INER AR 80.68 1.76 0.70 6.05
wheat gluten meal
PNGRA/ & e 66.1 0.79 6.85 7.84
soybean protein
concentrate

22 SPCEREmMMAEALYEER SN
M= 4 Fw, #SA0FRRH fa 4l fa LR
F . 7K FR 43 & G i 3 22 5% (P>0.05), R100
HNLARLAE D 7 &2 W E KT R25 4H(P<0.05), H
fh el 2z 6] JC W 3 22 55 (P>0.05); £ 4b T4 4 fr okl
AR KA il 22 5 (P<0.05), 0
Ko G BB R, R100 44 AR
it WER TR R R25 2H(P<0.05), HAdZH
Z A G % 22 % (P>0.05), K& &1L R50
Hifrm, HB T BA4R R25 4H(P<0.05).

*3 SPCEREMTABENEEKHNEN

Tab. 3 Effects of replacement of fish meal by SPC on the growth of juvenile large yellow croaker (Larimichthys crocea)

n=5; X+SE; WW

A4 diet group

IiH item XFHR4 FM
R25 R50 R75 R100
WA /g initial body weight 10.48+0.01 10.54£0.01 10.49+0.01 10.46+0.01 10.54+0.01
KAk H /g final body weight 42.45+0.53% 45.46+0.67" 44.78+0.91° 44.34£0.63" 40.50+0.23°
TG H/% SR 91.67+2.55 92.22+4.45 92.22+3.09 93.89+4.55 90.56+3.89
FEE B K % /% SGR 2.30+0.03 2.42+0.06 2.40+0.04 2.42+0.08 2.18+0.08
34T #/% WGR 270.99+7.00 297.25+13.51 293.07+7.97 297.75+17.95 248.08+15.56
T L Z % FCR 1.34+0.03 1.23+0.06 1.19£0.04 1.15+0.08 1.27+0.08

HE: AT b ARTCAR R 5B U 3575 22 57t {35 (P<0.05). £+ 2Hir ILk 1.

Note: In the same line, the data with different letters mean significant difference (P<0.05). The composition for each diet group is shown in Tab. 1.

R4 SPCEREBMWARREYE KR THFIT
Tab. 4 Effectsof replacement of fish meal by SPC on body composition of juvenile large yellow croaker (Larimichthys crocea)

n=5; X+SE; %; WW

fAKL diet group

i H item XHHEZH FM
R25 R50 R75 R100

WLIA 41 /% muscle composition

ML M crude protein 19.07+0.03 18.35+0.58 18.82+0.12 18.04+0.84 18.95+0.23

MR crude lipid 8.3240.19% 8.57+0.14 7.69+0.14 7.40+0.12°° 7.03+0.45%

7K 43 moisture 71.39+0.52° 71.53+0.44° 71.91£0.52% 72.54£0.41% 72.43+0.49

K4y crude ash 4.65+0.01" 4.41+0.04° 4.53+0.06™ 4.57+£0.06" 4.79£0.07"
2t 4]}, whole fish composition

ML M crude protein 14.80+0.22 14.93+0.09 15.22+0.26 14.72+0.23 14.45+0.78

HIE I crude lipid 6.84+0.05° 6.59+0.12% 5.91+0.18" 6.30+0.08*° 5.45+0.31°

/K43 moisture 75.09+0.42 75.35+0.38 75.73+0.38 76.01%0.55 77.22+1.09

JK43 crude ash 13.24+0.09° 13.34£0.11* 14.02+0.07° 13.59£0.11"" 13.76+0.02"

T A7 8l b AR IO AR R 7 B 2R 22 53 .35 (P<0.05). AL LK 1.

Note: In the same line, the data with different letters mean significant difference (P<0.05). The composition for each diet group is shown in Tab. 1.
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23 SPC BEREMMAEEY &M FENIEIR
gp=AH

MF 5 ATUL, 45 A PR R ¥ fh 4 1T A R
H(TP). HEH(ALB)., BK#EH(GLOB). HAH[H
F&(cholesterol, CHOL)., H il —MH(triglyceride, TG)

FN#] % b (glucose, GLU) & w %A i &2 7 (P>
0.05), 1HEEE BB UK TS TP, ALB & 5A
TRE#H, CHOL . TG & BT R e TG E,
MIH AL EBHALT) . 23 55 S B (AST) B35 1 A
RV AN R Y 0 B 3 25 57(P>0.05)

#* 5 SPCEREMITAEELEMEELIBIRHFIT
Tab.5 Effects of replacement of fish meal by SPC on serum biochemical indexes of juvenile
large yellow croaker (Larimichthys crocea)

n=5; X+SE
M#% 545 serum biochemical index FM FIRIAL diet groups
R25 R50 R75 R100

MIEH TP/(gL™ 24.50+1.27" 25.10+0.76" 24.80+0.76" 24.33+0.47" 22.97+0.73"
M&EF ALB/(g'L™) 6.87+0.47" 6.77£0.15" 6.60+0.20" 6.07£0.13" 5.57+0.30"
BRI GLOB/(g'L™) 17.63+0.80" 18.33+0.64" 18.20+0.56" 18.27+0.34" 17.40+0.67"
MH[F B CHOL/(mmol'L™) 2.15+0.16"™° 2.2840.23" 2.48+0.15° 2.01+0.15"™ 1.65+0.15"
Hil =M TG/(mmol-L™) 3.49+0.48 4.27+0.67 4.03+0.23 3.79+0.61 2.81+0.14
H%BE GLU/(mmol-L™") 5.58+0.10 5.34+1.03 4.98+0.32 5.45+1.05 5.57+0.09
BHHEEM ALT/(UL™) 12.00+1.53 14.33+1.86 13.00+1.73 15.33+2.03 12.00+1.16
B AST/(UL™ 65.33+11.47 79.00+11.53 73.33+15.17 79.67+14.38 61.33+3.76
BE/HN ASL/AL 5.41£0.44 5.49+0.16 5.55+0.46 5.16+0.64 5.18+0.47

T 474 AR TCAR R 5B U 3575 22 57t {35 (P<0.05). 25+ 4Hniar ILk 1.

Note: In the same line, the data with different letters mean significant difference (P<0.05). The composition for each diet group is shown in Tab. 1.

24 SPC BREMWUMKXEEYEFALAELTH
Al

MIFH LY 7 BSOS Z5 R (E )R LLE H,
FM. R25. R50. R75 41iF4ifaHEs 3 355, 4
Ji SRR A R W A, 4 LA 3 T DL (ELRE A £ A
BREHIRE— T8, 53] 100%(R100)E 8Kk
SR, AN BT A5 B B A AR, T AN s e A
JNEE, BEWGMERUINEE, FFA0MAZ R WA i ol Bk
3 iTig
31 SPCEREMIAXEEYEERKRNIN

RZWHFEIESE, F ) 8 1 IR A ARDR 0ok 7K
TR TEE, St A KR TR AT g R A
R P EERATED . PUERE T SHEY
BRI LI e 1 S AR ST R R
Tkh SPC By K P-4 KB fa ) iy SR
SGR. WGR, FCR SE¥J0 i %5, I SPC ¥
AR A 235 R B gt A

MR AR DR N B 2 AR R R 2
—, HREHEEAH ZMPUE SRR T, &R,
ST BTz A, x4 fa (Nibea
miichthioides)!"*!, p& il fifi(Takifugu rubripes)!'*!,
% 4 £t (Oreochromis niloticusxO. Aureus)!" {11
TR, TEFE R TR R . H AR MR
FLR AT LAk 36 1 R S SRR A5 A8, H i AR Bk
- R EREE O A A M A L
UCEARE . R AR, S O R
W, bR SANE I KB, K SR
AT E N T AT DLtk — 2P g s o B AR T
hn, % W L] AR ED EE B X IR (Fenneropenaeus
indicus)50% 1 e etk U, K Sk 46 2 11 (SPC)
BAR 75% K3 X 4 # i (Rachycentron canadum)fi)
A KA AR RO FER R Rt g | BRI
W« SR AT DA 2 B SR o8 A B AR ARDR R T
4%t L (Pagrus major )= A A BN P ASHE
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o,

El 1 SPC FAR M B 1040 40 iF 4L 2L A0 52 IR (HE, <400)
G-cell: JIF40ML; G-nucleus: FFANMI#Z%; F-granule: 40 H HERLW A k.

Fig. 1 Effects of replacement fish meal by SPC on liver histology of large yellow croaker (HE, x400)
G-cell: hepatocytes; G-nucleus: hepatic nuclear; F-granule: fat granule.

SR, T SPC HEI AR A Z ZEMR (Lys FI Met)
SER BRI S R B R E R, RE
MR AR K], SPC AT LULIIE 40%~75%,
F100% ) f Rk By o Ak P i 8 (Hippo-
glossus hippoglossus)™! & N il /K #5(Solea sene-
galensis Kaup)'?*!, F i (Paralichthys olivaceus)"
ST . AT AR PR R GO i R 2o oK i 1 R
YRR AR T, A AR T P 5
DR 1 4 1,68 45 A A £ ) SR 3
FiAh, #hFE RS IERR (Lys Fl Met)ih 3 T RER R
R, WAl Refedt TR
32 SPCEREMIMNKXEELE NIRRT
TRHRAL T /R B R B, MR R

TRk 2 X6 H B R o3 7 R S e S A SRR,
Tkl SPC RS N7 S X6 K B £ 4l fa LA LR
e R B S EBRA R R 4mT L,
LR I & 1Bl SPC MBI A T R X5
Garcia-Ortega %P7 %} F %£7 BE £ (Epinephel us
lanceol atus) F1 1] % IE 25 245}k 3% i (Scophthal mus
maxi mus) (1 BF 5T 25 R AR L. Ao ARG 5 2 i R
R AT RS K G 1 AR TE A 2 5 |l g 18 R
SR BT A RN (B R TR, WY
IR R A S X R AR 15 2 ™ A 52 o

a1 I8 3 A R A R A Ay X P A1 R IV £ (Aci penser
baerii Brandt)!**') K & BT FERIRAC f2495 o) B £
(Acanthopagrus schlegelii) By aF 525 5, 55 4h,
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T Ak A 7 K AL 23 Bk A e oML 5 . UL RELAR iy
HRMTIEP. LI, BNk R
K- TR, (Carassius auratus) LA FL AR D5 7
R BT, LR SRR R R
ThEs, BRSO, AT g T A ]
B IR LA S e AR g A D =X A (] 4 o AL PR R
JE Wi B it AN RS2 e o A R R A R
SeBE RS | W UURRAE (SR 4 A B m P, et o
fif(Paralichthys olivaceus)IHF 5% Ht £5 22581 1
g O B A S R S IR R, fR R R A
AT I b R
33 SPCEHEREMIMAFEALE MFHEIRNZIT
— I, MRS B &M £
PIRZS . FR2& . BIME . MR DL R R IR
U P S TR = 1 O £ S8 1| R A o £ e [ A K0 e
AHGE I SR AR A B, AT RAE S R
Bite =Y, BEAS =TSRRI L
AL B Y o FEARBFFE 1, SPC AR AR K5 K
A4 40 1T BB (TP) . HEH(ALB)., BRE
1 (GLOB) - & A . # 2 i . Kikuchi™ it of f
(Paralichthys olivaceus) . Zhou %5 P %} %% 1
(Rachycentron canadum) . Xi ff % B %} v 4k f
(Acipenser sinensis)JHit 55 &, A& HIEER
Tkt gy, Bt R AT 818G T 5 | Ak 37 s IR
EEE(GHOL) . Hith =BR(TG) & M T I . AR5
gEIR 5 22 AL EAHE E(GHOL) . Hil —ER(TG)
b SPC EIKT- M3 nA TR, X
A RESE SPC & KBS i BN
R (ALT)IEH G ZEAE TS,
AST EEAFAE T ALk, & 178 MLyE i)
Fr ARG, A A0 i 37 Y i ol A i IR AT
1007 I N 5 4 NG 1 8 L 1 [ T 1P S T o 1
i ALT Fl AST AIVE A BT I k4 R B4 4R
Costillas YO IARE I . FRBIRIE . ERE4S
PR 28 AT A5 | I 338 A 06 ) AR . FEAR SR A5 T
SPC B KF-IF A TR MG ALT. AST i 11
AR, T AR A R 0 AR N2 RE T A e A
R P T R A T S A A A 2 R
34 SPC BEREMMKEEYEFAAKLSH
Al

P2 N AR SR 520, T 200 6 2 1 A A 3 AR

TEFRBE o LY R A R R, it
FEXTHRAL(FM )i & 52 56 21 (R25~R 100 4H), JiF
ML AFAE S WAL S, TE & UK 41(R100),
JEF 200 Jt 25 30 f im0, EL U0 380 T 400 i A K it
HEML, X 5amEI TR RAE, XA
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Effect of replacing fish meal with soybean protein concentrate on
growth, body composition, serum biochemical indices, and liver his
tology of juvenilelarge yellow croaker (Larimichthys crocea)

FENG Jian', WANG Ping"?, HE Jiaojiao', LOU Yudong', DANG Hui', DENG Rong'

1. Zhejiang Key Laboratory of Marine Aquaculture Facilities and Engineering Technology, Zhejiang Ocean University,
Zhoushan 316022, China;
2. School of Marine Sciences, Ningbo University, Ningbo 315211, China

Abstract: A 56-d feeding experiment was conducted to investigate the effects of replacing fish meal in the diet
with soy protein concentrate (SPC) on growth, body composition, serum biochemical indices, and liver histology
of juvenile large yellow croaker, Larimichthys crocea (initial weight 10.50 g+0.04 g). The basal diet contained
40% fish meal, and five isonitrogenous (crude protein 45%) and isolipidic (crude lipid 10%) diets were formulated
by replacing 0%, 25%, 50%,75%, and 100% of the fish meal with SPC and were designated the FM, R25, R50,
R75, and R100 groups, respectively. All diets were supplemented with the appropriate amounts of crystalline ly-
sine and methionine, based on lysine and methionine contents in the control group. Each diet was assigned ran-
domly to triplicate groups of 60 ind/cage. All larvae were stocked into experimental cages (1.5 mx1.5 mx2 m) at
Xihugang, Xiangshan County, Ningbo city, Zhejiang Province, China. As results, none of the experimental diets
had a significant effect on the weight gain rate, specific growth rate, survival rate, or feed conversion ratio com-
pared with those of fish fed the FM diet (P>0.05). Whole-body, muscle, and crude lipid contents decreased as the
SPC replacement level was increased, and fish fed the R100 diet had the lowest contents. However, whole-body
and muscle moisture contents increased as the SPC replacement level was increased. No differences in any of the
serum biochemical indices were observed among the groups (P>0.05); briefly, serum total protein and albumin
contents decreased, and fish fed the R100 diet had the lowest contents. Cholesterol and triglycerides tended to
increase initially, and then decreased. Liver histology revealed serious damage to hepatocytes when SPC reached
75% (R75), as large cytoplasmic vacuole-like spaces were present, indicating excess fat accumulation, and nuclei
had dissolved gradually or were absent in many of these cells. These results suggest that protein from SPC can
substitute for up to 75% of the fish meal protein in the diet without affecting growth of L. crocea.

Key words: large yellow croaker (Larimichthys crocea); soybean protein concentrate; growth and body composi-

tion; serum biochemical indices; liver histology; fish meal replacement
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