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cles of Centropristis striata juveniles feeding on artificial diet only ( Group A), artificial diet mixed
with fresh fish ( Group B), and fresh fish only ( Group C) respectively. The results showed that the
contents of nutrition in the artificial diet were much higher than those in the fresh diet, and the artifi-
cial diet had a certain advantage in terms of diet utilization, fish growth and development. The protein
content in the artificial diet was 45. 4% , which was 3. 66 times of the fresh diet. Relative to the fresh
diet, artificial diet provided adequate protein nutrition. The protein content in muscles of C. striata of
Group A (20.3% ) was higher than that of other two groups, and Group C was the lowest. The essen-
tial amino acid index ( EAAI) of the three groups was 54.93 ( Group A), 66.40 ( Group B), and
61. 02 ( Group C). The content of PUFA in Group C was higher than Group A (5.94% higher) and
Group B (7.84% higher). The content of EPA and DHA in Group C were higher than Group A
(13.26% higher) and Group B(9. 61% higher). The five delicious amino acids were detected, inclu-
ding Glu, Asp, Gly, Ala and Arg. The content of five delicious amino acids in Group C was 5.9% ,
and the ratio of total delicious amino acids in total amino acids ( DAA/TAA) was 42. 66% , which
was higher than Group A(8.8% higher) and Group B(10% higher). In terms of the growth effect
and nutrient, Group C is better than Group A and Group B. This research result will provide a refer-
ence for nutritional properties, feed development and feeding strategy.
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S8l tg Centropristis striata Linnaeus , F 4 JEW B4 B, J& THEF) Serranidae £ 54V B Serraninae |
Hiag & Centropristis , ™ F NG KA g A1 26 E A4 2 ¥ S S5 PU B /KIR (Able er al. 1995 B{3mR45E  2012),
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WE,P>0.05 23 ARHE,
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Table 1  Comparison and analysis of growth performance of C. striata in three groups

el LIESS Kek IR E ZARE WER BER AR ERME WRRE
Group L; (cm) L, (em) W, (g) W,(g) WGR(% ) FR(% ) SGR(% ) GE(%) FCR(% )
A 14.18 £0.6 15.19 £0.8° 52.06 5  64.65 £2° 21.67 0.33 0.42 114.23 87.54
B 14.18 0.6 15.64 20.6° 52.06£5  64.92 +3° 20. 88 1.04 0.42 35.04 285.39
C 14.18 0.6 15.88 £0.3" 52.06+5  71.13£1" 29.56 3.07 0.53 16.11 620. 66

T : [ =3 £ 05 SRR AR R A B35 25 5 (P < 0. 05)

Note: Values within the same column with different superscript are significantly different( P <0. 05)

2.2 AEARIXFORE ) B SN S HIR0

285 52 d WYIRIFR , TG =41 2R SO 5 2 K o0 S B AR (B 41 > C 41 > A 41) A dliRes, h 74. 4%,
C H A%, 73. 8% , 225 AW ORLARDRL R 1 & 400 45. 4% = SEITRHE 3. 66 47, AHXS T 6 (HRL, BU0kE
TR TR E F TR . A 4R SO S 4 a3 B0 R THARPIZE , C 215 e fik B A 800R 1 3000
WURLARDRL, Sk T DR 1 S R AN R B A s T R BORERIR C (K 2) .

x2 ERR-HFYESEHEENES

Table 2 Composition of diets and muscles of three groups of C. striata feeding on different diets

4h4 TR R

A B C
Group Artificial pellets Fresh diet
K43 Moisture( % ) 9.32 81.4 74.4 74.1 73.8
HEHJFE Protein( % ) 45.40 12.4 20.3 20.0 19.6

2.3 ABMENEFLIREHEINAIERARL BN

SEBGTHRHS =4 SRS R K LA EIE TR AL AL S B i LU AR L3R 3 ARSI, 45 2H LA H K g 1 A
iz 16 Ffr, Horh b5 2 LR (EAA) 7 2P by Z AL IR (HEAA) PIFP, JE 0075 2 LR (NEAA ) 7 F, R BEASIN H (5
IR SRR . ORI Fh 2 S R 7 S AR e R T EDRE, T A I F 4 A rh AN R AR RO R A A 2
A PR iR , A 415 HEAA &8 KF B.C g, 3 MM AEH AN B>A>C, =4 & ak
SRR IR AR R A T E IR, A Al i/ MAEZ LR N A E R, B A5 C 4, MR ;A 415 B 4l
KAEAILRAH , WA, C 4N 52 =R o

B 41 EAA G, Al A C 4L 16. 6% 10. 6% , — 4705 e & i S AR 1 L MR Fh 25 & A AH
[\, A 20 F AR (0. 46% ) B 2H Jy 4R (0.49% ) , C 2H N R (0. 54% ) 5 5 i & & 0 & L 1R g ] — A
RAEM— AR, SRR SRy B4 >C A >A 4, —4 HEAA AL A, R 4 &R < K&, &
TR A 4E) C HBERFIC, C 4l NEAA & 55, A B 4LHIR. A B .C =4 &m0 NEAA FpAd
], [R5 7 i AR NEAA,Azﬁﬁ%‘r@a@& B .C WZLAAIR], J &R o

AR LD B R SR ( DAA) PO AL RS & e, 76— 8 AR b P 5 40 TR ) G T 2 75 6 56, DAA JiF 7 00
PR S FR Y 3 LB B R AR SR AR B, AR RS g A S P IR R . A AR LR A HE IR H A
MR NS 2R , RS RSN, HoAy 4 Rl NEAA, SRR KRR 5 BRI AE 2 M, Hoh A &
i 1) e A A5 (P JELSC A 2006) 5 H &R TN &R 2 2 H R A RRAE 236 R (IR D555 2001 ), 4% MR PR
C A BER LR S 5. 90% |, (5 MG IEA Y 42. 66% , &5 A 41 8.8% .C 41 10% .,
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Table 3 Amino acids composition and contents in diets and muscles of C. striata in three groups

IR ORI} fif PR
Amino acids Artificial pellets( % ) Fresh diet(% ) AL BC%) )
AR Thr* 1.42 0.39 0.62 0.68 0.62
MR Val® 2.08 0.52 0.62 0. 49" 0.83
EER Met® 1.00 0.33 0.61 0.76 0.54"
SR e 1.41 0.35 0.46* 1.08 0.58
SEER Leu® 4.08 0.92 1.30" 1.76 * 1.62*
RINZR Phe® 1.83 0.38 0.70 0.76 0.70
WA Lys* 1.62 0.54 1.20 1.08 1.02
MM His 1.22 0.28 0.42 0.48 0.44
R Arg” 2.14 0.53 1.00 0.88 0.82
KITEAR Asp 3.18 0.80 1.18 1.48 1.39
R Ser 2.26 0.56 0.74 0.90 0.84
BER Gl 3.06 0.62 0.24* 0.56 1.06
H&ER Gly 2.66 0.78 1.24 0.63 1.07
AR Alal 3.88 1.07 1.72* 1.76 * 1.56
FE R Tyr 0.68 0.25 0.46 0.49 0.46
%R Prof 1.41 0.28 0.57 0.33* 0.28"
EAA 13. 44 3.43 5.51 6.61 5.91
HEAA 3.36 0.81 1.42 1.36 1.26
NEAA 17.13 4.36 6.15 6.15 6.66
TAA 33.93 8.60 13.08 14.12 13.83
DAA 14.92 3.80 5.38 5.31 5.90
DAA/TAA 43.97 44.18 41.13 37.60 42.66

a. AT EIER (EAA) ;b LA ESERR (HEAA) se. dEATREEILIR (NEAA) s #55 4H &  fAAR I LR 5 + 254 & i fo i PO TR
a. Essential amino acids (EAA) ; b. semi-essential amino acids (HEAA) ; c. non-essential amino acids (NEAA) ; #. The lowest amino acid content

in each group; #. The highest amino acid content in each group

2.4 AFREERXFUEHEREHBREARSSENTIT

SCYG RS = 41 AR SCR R A 0 YL IR TR A e & R WA 40 PARR DR 3 A A B A AG I Y 16 Fh R
IR , AR L AR TR (SFA) 3 B, BN AR TR (MUFA )6 B, Z A IR (PUFA) 7 o PIRREDRL i
TR 5 B A LA AN AR ) ORE AR MUFA 55 BRIk, SFA 5 fie o s B DR R SFA 55 f fIK, PUFA &4
i, T SFA 24.77% . SERDEL PUFA 5 ZHRRTUB TR (EPA) + . /N M ( DHA) A9 848 0531 =i it
KLIRDRL6. 71% \33.96% . 3 A SR & YRR R, 70 30 AR R (C16: 0) (AEA: PUJATR (C18:4n6) .
A B A 2 S0 5 A L R TR % e AS AL LA AR ], dhy e 2K MUFA > SFA > PUFA, C 21 IR iR %

F B MUFA > PUFA > SFA, C 4 2 &0 s 5 2 LA PUFA 5 B de i, 20 0 HE A JB P2 &1 5. 94%
7.84% ,H:#h EPA + DHA & A B 4 13.26% 9. 61% .
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Table 4  Contents and composition of fatty acids in diets and muscles of C. striata in three groups
B iR o7 i | % FH )

Ff;lﬁ%ds Anificf;ﬁfiéﬂit( % ) Fres?(;iﬁr% ) A(%) B(%) C(%)
Cl14:0 4.64 4.54 4.58 4.59 4.42
C16:0 20.85" 18.68 * 21.74" 22.16" 21.45*
CI18:0 5.48 3.02 4.60 4.55 4.56
C16: 1n9 6.5 9.50 7.08 7.58 7.17
Cl17:1 0.96% 0.66 0.79 0.76 0.92
CI8:1n9 13.73 10.30 19. 14 19.12 17.88
C18: In7 2.94 3.96 2.64 2.71 3.20
C22: 1n9 2.10 4.17 1.94 1.82 1.81
C20: In9 2.40 3.14 2.34 2.26 2.32
C18:2n6 6.28 1.82 7.38 6.50 6.64
C18:3n3 1.28 1.12 1.52 1.42 1.51
C18:4n3 1.47 3.01 1.44 1.46 1.67
C20:4n6 1.08 0.54% 0.60* 0.57% 0.62*
(C22:5n3 1.52 0.73 1.49 1.42 1.52
EPA 7.73 13.32 7.07 7.26 8.06
DHA 11.32 12.20 9.44 9.80 10. 64
> SFA 30.97 26.24 30.92 31.30 30.43
> MUFA 28.63 31.73 33.93 34.25 33.30
> PUFA 30.68 32.74 28.94 28.43 30. 66

RIS B IR AR BRI 5 » AR5 LS e doe s A IR TR

#. The lowest content of fatty acid in each group; . the highest content of fatty acid in each group

2.5 ZHIBEINAPTHTENSELR

ZERNE S Won, A B.C =5 Bk BEVBE BN S IOT R & m TOREERZORE], R C B B
I 5 A B A—E MR TR S i, A B LN TRER & R, —4UE BRI Y LR FE TR,
A B PRSI R, C AHBE & s 0T A VB 2, ORI S 5 R IR 4. 35 £ 55 & iR
(R SEE2H I F AN A R BORE AR A 21, TR RS ORI B 21 855 i T A 21 9. 0% s (ARG IR C 4
PR RAR A A5 B AT RHIR T C 4 41.56% \54.26% , 225 ARH W

x5 ANRZEEFLBREIADPTHREENHRETENSERILER
Table 5 Minerals and trace elements content in diets and muscles of C. striata in three groups
TYILR UKL AR SE R A B C
Minerals( mg/kg) Artificial pellets Fresh diet
Cu” 24.41 0.68 0.20 0.21 0.18
Fe* 484.00 7.88 1.40 1.64 0.96
In* 138.00 19.10 3.26 3.62 3.32
Mg 1980. 00 794.00 275.00 278.00 275.00
Na 5320.00 6050. 00 498.00 501.00 484.00
Ca 23500.00 5400. 00 780. 00 850.00 551.00
P 17600. 00 4000. 00 2850. 00 2800. 00 2710.00
K 6550.00 902. 00 4300.00 3440. 00 2460. 00
Ca/P 3.59 1.35 0.18 0.25 0.20

% R JGZE Trace elements
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3 iFig

3.1 REMBRIN &SR ES £ KA

AN TR A B4 A1 DR £ AL ] — b B8 42 7 A (8] 4 7 B B, 738 3R ) o 49 5 SR B AN ST ) (B 2 4255
2010) o, MEFHORAR LA R BE TS U E W IDRL, PSR 2R AR R B8 IR o & i S He i), s e
I,

A R R W) 2% SO 5 4y 0 A R0 2 2 PR RO T ek v 2 1 o X R R E A KRR R A
RN R (PR 2011) , DRI 45 1 25 1 505 A T I, 400288 0 4 B AR ORI BB AR 22 2 BRI 5 S
Z, il R e R EOLR A e T A, MRS 1 R TH A 45, 51 B IR IR 2% (Samantaray et al.
1997) , ANREER B H i B P ERE AR L, B 20 2 R B ACR (Page et ol 1973) o ARHFSEHT R F A
RLGRDRES SEDRL 5 ) 45. 4% (12, 4% (R 2)  Bii# SR & R R H 1Y 3. 66 i, T FE 4 /S ik
THOUARML, B RBURLIRDRL G A 21, A AR S DR R B T HAR M4, 22 540 B2, ()R HBORE DR ] 57 46
BCRANIR (H RAE 1997)  MifERS B R G R E AE R T7 I, PSS 4 2R o, SRR C 2], 0 T 3R
R A HSRA B BAL(3R 1),

A5 B AMME, R ERERET A 412, 15 FARTHR T, & B KIS PR S AT H O] B 22 57, B 2R A%
T AR, RUBURAT RS SRR AR LU, BT 0 S B0 5 4 10 A (R A KA AE 3 — 2 1 Pk, (AL 22
PRAUEHATA A AIE DV g D, S m gl g i, A BE MRt U Tl Rl A B (A3 . BIFSE 4 Rt s, 2
PURHE IR AN I, 4 £ ] 3 i £ o HAR B i, AT R SR B SR o

B R R DR, AR 1 BN RS BEn Ts B IR P 2K 5 4, HE (91 17 5 B B, A5 40 75 S RE PR RE 1
SER MM, RBUHANME (TLARFAE 1992) o ZIERR (35 3) SRR (3% 4) MY Roc R (3£ 5) #RE W], HURHE
L A5 B TR o B OR[N, 2B SR 2 a1 24 B He i [ S5 22

3.2 REMEREERES SRS AR R

X HEAN [ EEASE T R o 8 7 B A S 42 B, 4% 2H WLIA) 2 20 ) S R R e g 2 A 2 5 W 2 (AR il o 2
2002) , 1ty 4RV A B R A 10 Fhh T AR AT AL ISR F R, P B B B IR AL & AN R
(E#ZAE 2011) o AWPFFER A BOBORAR L B 50 i S 2R R ST R R 4 1% 0 4R E7R, A 4
HEAREF AT HAMA, C SRR, 27 AW 3 ALK 2 6], JLA &R & 5455 IR iy
1, 22 P (K 3) o B 41 EAA Friy, 70l i A \C P4 16. 6% (10. 6% ;HEAA 5N A 21 %] C 41,
AN BT, A <B <C;A B 4L NEAA 710 & A1 (6. 15% ) (KT C 41(6.66% ) .

TERLIM AR A4 i 7 R 2 A Ot A0 (AR T R ZH B M 5K (Alasalvar er al. 2002 ) , 4RIEHE 5T i 5 PR 41
X, A 28 A 1 AR ACAE T P B B VAL 107 1) Ji P17 P 2 i XL, Aol Ak o3 s sy, o 0 O £ SIS ) 2R K AL
ROFEXIH 1999) o 528 A B LA S0 5 4 100 JUL A R 107 1R &5 0 A8 AL KA R e s B4R SRy AN 16 A 1y
M2 (MUFA) > {6 MR (SFA) > Z A AR (PUFA) |, C 243 B AL P R 07 2 & 2t i s 2R (MUFA)
> Z AEHR (PUFA) > {FIIR TR (SFA) .

LiEFR 2 R4 AT LA W, SEEDRMA AR IR & R T RORLRDRL 15.27% ,B \C PRALBRERIEim KT A 4,
TEXPIAHIEE T, A (B C =1 A AR R & B 22 57 A K, SR W D5 £ (AR 22 1] 4 0 AR A PR i o 56 3R A
U URL IR AN R AR D R AR TS EDRE 9. 77% , A B PHZH SRR R R & AR R T C 4, SR e
HA AN NN TR 5 55 A9, B 5 AR S0 15 40 £ A 5 R 5 MURE IRDRE 22 AN AR DT TR LU B IDRHIR 6. 29% ,C 4
ZAMFINRNIR M T A B PIZLS. 94% 7. 84% B3 o TR Z M RIS U R 5 5 AL O f A 22 1
TRL ARV 15 P ) 52 M 5 W

ZER R IR TR B A FTIVE SR OCEAEAR, HAJEME A 415 C L], s T HAL P - R A
prrf EAA 55 TAA(SR 3) IRIIMRH SUFA 15 MUFA (K 4) 5 Wou R b i Bk B VBE VB 85 (3R 5) o (A T]
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PORHE SR Al A SR (I A5 2010) , S5 2R /s 1 Fi 3 R A IORMDRLER |1 3 B8 OK T 10 7 1) AL I
WA HC & TRL A/ INAR 8 S MR — R i A O DT 3 N L3RR DL IS . — T i, B SR e DR S R
SE, B T A R R ORARDRL S PR E SR OT R A TR, BEARFHEOR B AL AR A T4 B R B
FRB LR 3 — 7, B 1025 D w0l AL , 2S00 5 4 £ 35 005k B 6 335 T A%, e gf 1 R SR T R A
oo BAISRGE— P E

3.3 EFMETNSN

A RIEFFOE, RIS A AT S MR B AR S SRR, nl U e e v S A g aE
H L ATE B SR IHME R TR (RERIESE 2009) o 1973 45, WHO/FAO ARG AEA FAFIE 2 rh , 2L il 7 B LR
(s 2 e X —S518 , 1R T AS L 2 N e R RE A PP X B AR BN o B NS FR I (E A
Sy T 2 BT, PRI 3 35 01 £ 2 1 BRI 0 An v (B 24 A5 2004) o ARHE FAO/WHO 1973 4R
SRR BT DY s v A 2T 4 X8 3 2 P I 110 2 2 PR AR S E AT 20 A7 U, i AAS | CS 1 i 4 2 R 45 2K
EAAL SRPEHILEFRMEM F S . — 4SRN 2R & 5 2 EEH FAO/WHO Bl L& 6,

= AR IR T A SR (B AR SRR 5 5o d iR TR EE) , U B HHBEEIT, O 46.81% ,{H
PIria FAO/WHO $ith i i @ AEMR o5 28 5L i 11 70 Ll 40% ZeAq ™ M bl BRI 5 AR b T 2 R R Y U
0.6 LLE"AEOR (AR 2008) o it AAS PP I LA , = AT 2 HERR A S — 2 BRI AR A
PR, A (C AR S5 IR SR N RR , B 41000 AR RN EIR . CS PRI AR, A 55— 5 R
PRSI AR N R S 2R, B ZHIR) AAS PEAN DT 545 A RAR R, T o S i R N 2R, C A RN A
MR SEAMR, — 4T EIEMRISECH 54. 93 .66.40 61. 02, B 41T IR B0 =, EHRMEE FEE .

PUFA {ERZ S SR sh b X T i R AR B R AR 7 OC B, 45— 287 0 (9 A BN A A B i £ M A
K, WM —LEPR HIARZS (Nettleton  1995) , JEHIE EPA H1 DHA, — 3% BAT ARG 19 A B, BEfe 2F L AR,
G ML s i, e ER AR A I AR I R SR ICAZ 0 A (BURERE 2001) , R AR RIS A KA & i
W (ML 2005) . A RWIEE RSk, A8ty &0 £ 510 EPA 5 DHA, BRSNS
PAEFERI (AR 2009) o 3 NS R) DHA 5 EPA S 3 FeBs , N A - C 4, A Rl 4, ok B 4
EPA + DHA S mih A 26 3.33% ,C 2010 A (B AL 13.26% (9. 61% , 3 & fJLA T EPA V-1 i
7.46% , i TR R ATRERL (4. 1% ) A PE(4.3% ) s A BEHL (3. 7% ) (AREbiAE 2010) .

®6 —HFYURHENAPLESERSEEER.FAO/WHO IREEKBILE
Table 6 Comparison of essential amino acids composition in muscles of three groups of

C. striata, egg white and FAO/WHO standard model

WA R IR FAO PP IBEEH oM

Essential amino FAO scoring  Egg protein Group(mgN/g) AAS s
acids pattern mode A B C A B o R B C
&R Thr 250 292 190. 89 212.50 197.70 0.76 0.85 0.79 0.65 0.73 0.68
ZEFR Val 310 411 190. 89 153.13 264.67 0.62 0.49* 0.85 0.46 0.37%  0.64
BB Met 220 386 187.81 237.50 172.19 0.85 1.08 0.78 0.49 0.62 0.45*
SRR e 250 331 141.63 337.50 184.90 0.57%* 1.35 0.74* 0.43* 1.02 0.56
EER Leu 440 534 400.25 550.00 516.58 0.91 1.25 1.17 0.75 1.03 0.97
HKNEE Phe 380 565 215.52 237.50 223.21 0.57* 0.63* 0.59* 0.38% 0.42* 0.40"
AR Lys 340 441 369.49 337.50 325.26 1.09 0.99 0.96 0.84 0.77 0.74
Jd Total 2190 2960 1696.48  2065.63 1884.51
EAA/TAA(% ) 35.38 48.08 42.13 46.81 42.73

PR — BRI MR, FUFEEE T IR SRR, EAA TR EER, TAA MR

#represents the first limiting amino acid, * represents the second limiting amino acid, EAA. essential amino acids, TAA. total amino acid
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