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= B 53 A R e R ER B IR(OMet) xT & % # (Larimichthys crocea) 4y # 4 K | 48 £} | A Fn
BEARRBENEEE, AT RAmEENHEEEZRCMe) R, SHUAMHKE
H(26.0£1.6) g WK E a4 o AR LR, e Ty EEE AR, &IH 1 /MEEKRG1.8%)%
B RH(LF), £ LF th sl b 2517 Am 0.35%., 0.65%71 0.95% 1t H A E AR E AR EK, WHH
H 6 HAE R, F 4% 4 K CMet 0.35, CMet 0.65 . CMet 0.95, OMet 0.35 ., OMet 0.65 F2 OMet 0.95,
FMBAY N8, HREE R, 5 LF A4, OMet 171 CMet 4l K @t ERHE EH e, M
* B A KT T B 4R 5 (P<0.05), HE#, OMet 095 AWHEREE., § CMet A,
OMet 4 A# & ERAE g U XA B EFRE(P<0.05), FREAFLESAE & FER, AR
A RARGKLE G, MABK . K2FAKS). BEER A B E % H B % %9 (P>0.05), OMet 4k
w &R CMet 4 8 2 E1R(P<0.05), AR T HAMEERNELAREREEDH T KRB A4 &
HATEA T A B A ER AT, OMet AR E A F P X WML EHHEEFTHT CMet 4
#y(P<0.05), & & B A A A At K f I IE A 5 A B E ) A H B E R (P<0.05), B &R RHAL 3R
Az mEFFH R EMRERAGELHEEERP>0.05). LR, FEMMEAREKL
MR EARE I R E 4o A KR AR R A

Kigia

hESES S963.7 ICEERIGAD A

K #i 1 (Larimichthys crocea) )& i H (Perciformes)
£ 1 Bl (Sciaenidae), B ffJ& (Larimichthys), 23 [E
e “PUKigEr™" Z—. HEFRMES, KT,
AR EE G EE SRR A, HAET, KSR R ER
FRAEGE R AR S5 , HE TR U B DA AR vk R i k£l
F oA LB iRk, (R, 2 PR B i, AN
A B RL FR F = TR SR BEUR i H s 3 oK PR

ERBRER; GHREAR; KEa; AK; FARFAA
XEHS  2095-9869(2016)03-0126-08

50, FBRIIFORR 25, 2002), FfE BORLE R
), KRB OB A R A H g . SRR
NS GOk R A S R SN W PN R i R (1 SN
B PRI e ik fo fife DR P 1) L

TOMZR S A YR A L, E SRR 4 A
U, AR s (R 52 45, 2010), {H PR HA 2R A
R R S R, PR T AR R e A A (B ARSI 2
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2014), HAET, FZLIRM SRR I 7 X ek
AR TR E IR . EAMR R, R R
o A AR S R 1 s 7 fi: i £ S 1)L AT 8% (Yamamoto
et al, 2005; Rodehutscord et al, 2000), ] 7B 15 L2
filil(1 ctalurus punctatus) (Robinson, 1991; Li et al, 1998)
Ffff (Cyprinus carpio) (Viola et al, 1991)%5f{HF5T
IR IR —8, B IR S B IR R AR A S R 3
BORHADK D G e (KK B4, 2002), LUK S Tk
R 4G B A LR Y R AR [ 25 4 (0 Tl 2
%, 2007) . LIRS SR ZIEFR AN L, Fifi 5 IKEE 0 T K
HARK PR RR TR, 9 T I MGE 2, A
A EER AR A AR S TR 1 R — i B | e AR A S
PR R R o [ PN AT T 2 KAE 7K™ sl g A sk g FH T 1)
s/, By & F KK - o A5
DB G 1 B 2R S IR SRR, T AR AR
OB T rH R 0 R B 2 R B AR, 2 R T KR K
A RERE S Y SV IDRE R e e S D g o D EA AR A o
FA R T JIRAE DR 50 5 4k o i) 07 4 AR R At RCHRE o
1 #MR5FZ*E
11 SEIZIt

DLy . ORCY EEE AR, A, O, K
YRBEAR o EEARWTIR, BCHl 7 PR SRR R, B
AAEERL 3 ANEE . BT 1 MR (31.8%) % A4
(LF)ofE LF [ 25EAH E 5307 A0 0.35%.0.65%F1 0.95%
1) A 2 R B Z R SR, e At 6 ARk}, Jf:
Iy 6E 44 CMet 0.35. CMet 0.65, CMet 0.95, OMet
0.35. OMet 0.65 1 OMet 0.95, falR}AC 77 FlH S 2>
ML 1, GRPRMEIERR AL AT LR 2. ARYE LA
FARM & B AZ RS (L A5 ZL 201110330500.8),
P T O A 2R 2 R T IR AN TR 3R G BE KA 3 45
Ruox, RARBEKRNEZR 2 k. 3 k. 4 ik,
5K, 6 K. 7 BKFI 8 KR A, TETARHHI VR T 7
o, JERH RIS 4 80 Hldd, MBI ARG S
TS . G G OB RR RS, SR N AGE HEK
REHA), M FID-26 BIXURF £ &MWL (R TR
o, TN TSR RDRE mmx 3 mm), HfE A
WBEFE (55°CHRET 2K Ir & i 10% LA, A fFT-20
CukFE

12 LBHEKEFAFEE

SCESTF 2013 4FE 9 H 2 H-11 A 11 HEET W41
PUIP A HEAT, SCU0 Rl WA T T 2L

A=A FRA A, ISR, A K e
F 3.0 mx3.0 mx3.0 m BNAE PR IR 2 JH, Bk BiAs
AHA] . AAE AR AL E] 21 4> 1.5 mx1.5 mx
2.0 m AR TP EATHRAE S5, BRI 50 . K
HA WA IR E }9(26.0£1.6) g, FERAHIT 05:30
F117:30 UM 1 IR, FRAEI N 8 J], FRAfdRErh
(A FE A0 1 TR PR EE SR 50 ) K I B oy 24-31°C
EhPE 2429, pH A 7.1-7.4, HMEAET 6 mg/L.

1.3 #Hmi&EMoHh

1E IR SR TF A i, DA S 58 A v i BBk i
6 B, B T-20CukFHIRAE, T amiiw o,
FREESC 8 JHE, FrA SEg Lk 24 h, ARJEIHER,
FREE . FEASMIAERENLEC 3 B Af, T—20 vKEE P IRAT,
T AR wE oHr. A MAEREHLIR 3 B, &t
K fRE ., JFE. AIEE, AT ECF).
JFAR LE(HST)FIBE AR LE (VST) . B PIAEFE LI 8 2 fh
PEAT R F KU, Hr, 6 M s 37 R g BT
IE, ORAFTWAT, H TSN (GPT) M
FREE M (GOT)IE F1E o MRAE 4 COKFh#E 12 h
J&, 3000 r/min &5.0> 10 min, 152101 & T WA+
PfE, HAFIMmEhma . IRER & RIE .

o DR} b A3 B 2 SR T AOAC (2012)
MIbRAETT I . g . PRES . HFIE GOT i& Jifil GPT
15 77 2R FH M 32000 G0 2 o R falek v 9 S B R 21
AR H ST L-8900 14 [ 8l & FERR AT AL 5E o

14 HERSZITAE

14 H % (Weight gain rate, WGR, %)=100x(Z KA
IR )W UG R

1715 K (Survival rate, SR, %)=100xZL A S 56 1 51
/) G S 0 R

B % (Feed intake, FI, %)=100x 245 & /(&
ARARE -+ IR A )21/ KA

a4} 228 (Feed conversion ratio, FCR)=t & & /(&
R EHA) UG R )

T M UK (Protein efficiency ratio, PER)=ff {4
WEEARANEN

JFAA H (Hepatosomati index, HSI, %)=(JT i & &/
LORIRH)* 100

JEAA He (Viscerosomatic index, VSI, %)=(/N k&
/RN HE)*100

HEL % )3 (Condition factor, CF)=(4 A& /fa fA A
£ #)x100
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Tab.1 Ingredients and proximate composition of the experimental diets (%, dry matter)

847 Ingredients [V R4 Diets
LF  CMet0.35 CMet0.65 CMet0.95 OMet0.35 OMet0.65 OMet0.95

24y Fish meal 31.80 31.80 31.80 31.80 31.80 31.80 31.80
M1 Soybean meal 25.60 25.60 25.60 25.60 25.60 25.60 25.60
/NFZFEHT Wheat starch 20.78 20.78 20.78 20.78 20.78 20.78 20.78
WY % £ Beer yeast 3.00 3.00 3.00 3.00 3.00 3.00 3.00
ff1 31 Fish oil 5.00 5.00 5.00 5.00 5.00 5.00 5.00
il Soybean oil 0.81 0.81 0.81 0.81 0.81 0.81 0.81
IUENS Lecithin 2.50 2.50 2.50 2.50 2.50 2.50 2.50
IRA MM Amino acids premix’ 3.91 3.91 3.91 3.91 3.91 3.91 3.91
Z 4R Kl Vitamin premix? 2.00 2.00 2.00 2.00 2.00 2.00 2.00
£ FiIRFl Mineral premix’ 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Bl 2577 Mold inhibitor’ 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Z A IR Ethoxyquin 0.05 0.05 0.05 0.05 0.05 0.05 0.05
BEIFHEEH Attractant? 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Fm R E &R CMet 0 0.35 0.65 0.95 0 0 0
HEARENK OMet 0 0 0 0 0.35 0.65 0.95
P& 2 DL-Alanine 0.95 0.60 0.30 0.00 0.60 0.30 0.00
B IR 53 M Proximate composition

HL#E 1 Crude protein 45.94 45.27 45.15 44.94 45.23 45.50 45.25
HMLAEN Crude lipid 13.42 13.47 13.24 13.43 13.47 13.59 13.34
/K53 Moisture 3.21 3.13 2.88 3.33 3.01 2.83 2.87

L IR G EEERR (L) DL 45% K B0 RS TR BN AR, P45 AR 2H 1 06 55 B R (R MR BR A1), TR & 2 JE MR
SYINR OREER 1.24; HERR 0.15; FREM 0.31; 5 0.71; AR 0.77;, KNI 0.10; HEM 0.31; HEAM 0.25;
AR 0.06. 2. ZHAETIRR(mg or g/kg Tkh): 4id#E By, 25 mg; ZiEE, 45 mg;, 4i4FE Be, 20 mg; 4EEE By, 10 mg;
Yk E K, 10 mg; JLEE, 800 mg; JZAR4S, 60 mg; HER, 200 mg MR, 20 mg; MK, 60 mg; 4irER A, 32 mg; 4iER D,
5mg; 4E/E#E E, 240 mg; 4E/EE C, 2000 mg; FALAAGH, 4000 mg; fHTHEFLE R, 12.47 ¢. 3. L4 HURK (mg or g/kg kI
R 4M 20 mg; WLARES, 60 mg; E1L4E(1%), S0 mg; FUKBRFRHT, 10 mg; ALK, 80 mg; HRMREE, S0 mg; BiMR%:, 45 mg;
WEREE, 1200 mg; BEMR — &40, 10 g; Wbk, 8.49 g 4. FEM: A5emi: HaEMR=1: 1.5 Bigf. WG &5KR=1:1

1. Amino acids premix (% diet): arginine, 1.24; histidine, 0.15; isoleucine, 0.34; leucine, 0.71; lysine 0.77; phenylalanine,
0.10; valine, 0.31; threonine, 0.25; cysteine, 0.06. 2. Vitamin premix (mg or g/kg diet): thiamin, 25 mg; riboflavin, 45 mg;
pyridoxine-HCI, 20 mg; vitaminBj,, 10 mg; vitaminK;, 10 mg; inositol, 800 mg; pantothenic acid, 60 mg; niacin acid, 200 mg;
folic acid, 20 mg; biotin, 60 mg; retinolacetate, 32 mg; cholecalciferol, 5 mg; alpha-tocopherol, 240 mg; ascorbic acid, 2000 mg;
choline chloride, 4000 mg; microcrystalline cellulose, 12.47 g. 3. Mineral premix (mg or g/kg diet): Na,SeOj3, 20 mg; Ca(10;),,
60 mg; CoCl, (1%), 50 mg; CuSO,4-5H,0, 10 mg; FeSO4-H,0, 80 mg; ZnSO,4-H,0, 50 mg; MnSO4-H,0, 45 mg; MgS0O,4-7H,0,
1200 mg; Ca(H,P0,),-H,0, 10 g; Zoelite, 8.49 g. 4. Attractant: betaine:glycine=1 : 1. 5. Mold inhibitor: calcium propionate:

fumaric acid=1 : 1

PR R BRI AR g, (RKHAT 4R ERIAT B (P<0.05) (% 3). TR
o eme. FEASERHCHE R PP (47 22 (MeanSD) 5 i 4R 2 W B Ik 401 K 9 4 44 0% 35 80 T ¥
A, R SPSS17.0 BATUEATIUMR I R2I0HI (223, PR R (P<0.05). IRt 0 HALAH EL S, D)

Two-way ANOVA). 225H 4 #KH Iy P<0.05. o A A2 A R S 8 A 2 £
T VR, FRE2 RN A ROK R TH RS, Kt 4

Ry 48 R B 2 TR (P<0.05), Hid, OMet 0.95 44K
21 &K, FEMERTA A0 ) 6 1 T A 8 R PR R

FRDR F R 0 ) 4 R DR R A R K X R A BRI B gl 0 A A7 I R B i E IR (P> 0.05).
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Tab.2 Amino acid composition of the experimental diets (%, dry matter)
IR T EL2H Diets
Amino acids LF CMet 0.35  CMet0.65 CMet0.95 OMet0.35 OMet0.65 OMet 0.95
KR Arg 3.58 3.45 3.65 3.49 3.52 3.52 3.53
41 % R His 1.31 1.23 1.21 1.22 1.30 1.28 1.26
S E IR Tle 1.67 1.74 1.78 1.76 1.81 1.69 1.73
SE R R Leu 3.54 3.59 3.48 2.52 3.61 3.62 3.55
#i 2R Lys 3.54 3.54 3.49 3.51 3.55 3.46 3.50
EHE R Met 0.78 1.13 1.41 1.73 1.12 1.42 1.72
RN Phe 1.76 1.67 1.66 1.81 1.75 1.72 1.77
AR Thr 1.79 1.88 1.91 1.83 1.97 1.87 1.90
AR Val 1.88 1.97 1.96 1.89 1.95 2.01 1.96
KREHR Asp 3.85 3.92 3.86 3.87 3.91 3.79 3.88
225 R Ser 1.75 1.78 1.76 1.68 1.83 1.75 1.78
HAmR Gly 1.90 1.89 1.96 1.94 1.86 1.93 1.97
AR Ala 3.01 2.80 2.41 2.12 2.75 2.60 2.08
PR Cys 0.19 0.20 0.18 0.21 0.18 0.21 0.19
i 2 Tyr 1.35 1.38 1.35 1.37 1.41 1.28 1.30
B AR Glu 5.77 5.78 5.68 5.82 5.80 5.76 5.72

e SR HS7 L-8900 S FE MR 43 BRI 2 2 i

Note: The amino acid compositions were analyzed with Automatic Amino Acid Analyzer (L-8900 Hitachi-hitech, Japan)

#3 ARPEINRTESRNESBRIRITAE S £ K EENERR AN
Tab.3 Effects of dietary crystalline methionine or oligo-methionine on the growth performance and feed
utilization of large yellow croakers (Means+SD, n=3)

EE R BEAMKT  WiiRikE LR RE TR MR ERE  mARKE
Met sources  Met levels (%) IBW (g) FBW (g) R (%) WGR (%) FCR PER
X HRL LF 0 26.0+1.6  44.59+4.73  75.33+11.021 71.50+18.18 1.83+0.22 0.81+0.21
I 0.35 26.0£1.6  49.99+2.05  60.67+35.23  92.26+7.89 1.45+0.10 1.27£0.17
Mot 0.65 26.0£1.6  50.58+1.53  56.00+17.44  94.54%591 1.66+0.30 1.0940.16
0.95 26.0£1.6  56.35+3.66  83.33%8.33  116.73+14.09 1.30£0.13 1.4240.14
Y 0.35 26.0£1.6  51.28+3.26  74.67+9.45 97.23£12.56 1.57+0.27 1.2840.32
OMot 0.65 26.0+1.6  57.87+2.33  75.33+7.02  122.58+8.98 1.2120.15 1.57+0.27
0.95 26.0+1.6  61.85£1.73  86.67+11.02 137.86+6.66 1.22+0.03 1.72+0.11
HAMRE CMet 26.0£1.6  52.30+£3.78*  66.67+23.75 101.17+14.52° 1.47+0.23 1.26+0.20°
Source OMet 26.0£1.6  57.00£5.11°  78.89£9.96  119.22+19.66" 1.34+0.23 1.5240.29"
0 26.0£1.6  44.59+4.73*  7533+11.02  71.50+18.18" 1.83+0.23 0.81+0.21
T S % K T 0.35 26.041.6  50.63+6.38"  67.70428.93  94.74+24.52° 1.51£0.39 1.28+0.42
Level 0.65 26.0£1.6 54224420  65.67+12.44 108.56+£16.17* 1.44+0.11 1.33+0.20
0.95 26.0+1.6  59.08+5.08°  85.01+4.08  127.29+19.54° 1.26+0.15 1.57+0.20
HEPBRIR Source 0.005 0.168 0.005 0.112 0.018
HEZ MR KF Level 0.001 0.157 0.001 0.117 0.067
ERBRIR x /KF Sourcexlevel 0.233 0.733 0.233 0.066 0.183

: [F—4h F AR E R R 3R R 25 55 10 3 (P<0.05)

Note: Values in the same column with different superscript letters denoted significant difference (P<0.05)
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T ek i Ay B I U X R B £ 4 0 1Y B ) L RIOR
HBEFEE(P<0.05) (32 3). ks hnE & iR 5 ik
4, K A0 A 2R TSR 3 TR R R
(P<0.05). SAKAAR T FEZAR Fu s, DRk Hhas Jin i 4
R B R SE IR A3 i 1 OR B ) AR RO
LB VS 0 8 2R KT (R 3 5, R fa 4y 0 1) B 1 I
ORI R, (R0 35 22 5(P>0.05), H 1 OMet
0.95 £ A # gl £ (1) B 1 R0 S o 5Kk ) R
ZHAH B, AR RS I A R 2 R R R Y
IR T Kyl 25, H2E R A R (P>0.05),

22 FEMAERK

Zoid 8 JEI R FRFH LI , AN R fRDRk Ak 3T R B £ Y
T HZE R TC Y I (P>0.05) (3% 4), o, ik
FLEE & BN 15.60%-16.60% , KLAG i & 54 7.70%
8.30%, KAyt 3.17%4.70%, /K43 54 70.77%—
72.77%:

2.3 WAREH

B EFRIF T E I AR LA 35 5217 (P<0.05)
T ek H N 0 B R S K A K &y £ B IR L
TR R ARG, H, OMet 0.95 4l K#E M
Syt 1 A EE ARG o ARk s o R 2R R ol 2 R
S R X K B &y £ 1 T AR b R R 85 R A W 3 R

(P>0.05).
24 ZFEARKEEM

) ek v B IR U X R 40 £ T E A TR I
A WE R (P<0.05) (£ 6). TR RN &R
SR ZH R ¥ £ 1Y A TR I S I M S TN N A
ERAMRH(P<0.05), HH, OMet 0.95 4 KH 1 fF) I
A P 2 R P 38 i e o sl B R VR A AR A R K
ST K B 4y £ T I A R A A R ) B 3 (P<0.05) 6
TS R T IR A A £ 4 £ %) B O A T T v
T R A R4 (P<0.05), fhiA R 2 IR 2 F AR 4
PR S5 K 2L A 0 T 0 5 o 2 il O 1 2 3 = TG
fifd, HEEE SR IMACETm, IS F 2
il 1% 1 25 T (P<0.05) . HiHr, OMet 0.95 4T
23 B BTG P R, N 38.73 Ulgeprot, K
IR F P ot 22 e B R R 28 AL 1 N 2 A TR A R A
PR I 2 52 (P>0.05) .

3 itig

A SO Y BRI 2 B, AIFTER
JHAI U it A 3 2 1 o 7R 5 SO b IR R A e o
MRS 45, 76 LF 4UREHERE oAb 7S S A
HA MR B = MR TE K, KB 0 4 £ A 1 R R K 4
i, I B AR KT B e i 2 HE N (P<0.05), X

R4 EARPRANBEAEERIEEBREMN KR ESFERNZIT
Tab.4 Effects of dietary crystalline methionine or oligo-methionine on the body composition of
large yellow croakers (%, wet weight) (Means+SD, n=3)

HHERRI EARKT HLEE HAE I Ry Koy
Met sources Met levels Crude protein Crude lipid Ash Moisture
X B84 LF 0 15.60+0.36 8.20+0.60 3.53+0.47 72.77+0.74
AR 2 CMet 0.35 15.93+0.61 8.10+0.26 3.30+0.50 72.63+0.90
0.65 16.13£0.31 8.00£0.62 3.73+1.12 72.23+0.76
0.95 16.27+0.51 8.03+0.78 3.17+0.29 72.57+1.07
HHEMFE OMet 0.35 16.60+0.44 8.30+0.44 4.03£2.25 71.2042.36
0.65 16.43+0.47 8.03+0.72 4.70+0.52 70.77+0.91
0.95 16.47+0.25 7.70£0.70 4.00£0.95 71.83+1.94
HEHAMRIR Source CMet 16.11+0.45 8.04+0.52 3.40+0.68 72.48+0.82
OMet 16.50+0.35 8.01£0.61 4.24+1.30 71.27+1.66
BB KT Level 0 15.60+0.36 8.20+0.61 3.53+0.47 72.77+0.74
0.35 16.27+0.59 8.20+0.60 4.33+1.35 71.73+1.90
0.65 16.28+0.38 8.02+0.39 3.55+0.62 71.95+1.14
0.95 16.36+0.36 7.87+0.62 3.58+1.03 71.93+1.00
HEAFRIR Source 0.080 0.910 0.103 0.067
ERZBKF Level 0.914 0.650 0.205 0.344
EHIRIR x K Sourcexlevel 0.632 0.748 0.650 0.498
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Tab.5 Effects of dietary crystalline methionine or oligo-methionine on HSI, VSI and CF of
large yellow croakers (Means+SD, n=3)

HEZ MR Met sources M /KT Met levels (%) JFAREE HST (%) MEMAEE VST (%) JIL ik B CF
XHHRZH LF 0 2.68+0.15 8.07+0.51 1.65+0.04
An AT Z R CMet 0.35 2.40+0.85 8.11£1.90 1.68+0.15
0.65 2.42+0.36 7.30+0.54 1.5340.13
0.95 2.50+0.74 7.97+0.99 1.77£0.28
HAMFEK OMet 0.35 2.09+0.69 7.96£1.33 1.69+0.11
0.65 1.5440.50 8.84+0.86 1.69+0.05
0.95 1.10+0.12 8.07+1.08 1.71+0.98
HAMVE Source CMet 2.44+0.59° 7.79+1.29 1.66+0.14
OMet 1.58+0.61° 8.29+1.02 1.70+0.08
A KT Level 0 2.68+0.15 8.07+0.51 1.65+0.04
0.35 2.25+0.99 8.04+1.34 1.69+0.14
0.65 1.98+0.71 8.07+0.93 1.61£0.78
0.95 1.80+0.53 8.02+0.71 1.74+0.88
EHIRIT Source 0.006 0.390 0.436
HAMNKF Level 0.420 0.998 0.108
ERIRIE x 7K F Sourcexlevel 0.286 0.437 0.194

e [F—F i AR AR R R R 22 5 10 2 (P<0.05)

Note: Values in the same column with different superscript letters denoted significant difference (P < 0.05)

T T HARE TR R W EEER .
Mai %5(2006)WF 58 R0, 7K A 2 im0k 5
CI e o AW NI N W = 2N T Y el = DD
AR, XSRS R 5.

MATFFEZE R T UE , 5k E Mttt , &
SR SE O R fa gy i B A R A AR . B
i S5 JOK 20 K £ 4 £ 1 1 R RN AR ) AR Y )
TR E ERRYL(P<0.05), F Ak, FFAEA PN EE
A ot G it 2 A 1 T PO A R o o A A
fitg, FOIE R S T A A AOR . AR,
T2 R S IR A 1) K £ 4 e T R %) 45 TN i 06 T
FIA BB G i ) 340 . 35 e T i AR R R 4. (P< 0.05),
5 R A R 5 K2 1 R B P TR I 2 v A — 3,
(LAl v S o 8 2 55 PO 4 S 2 IR Yo O i If
HMRZR & B A BEZW(P>0.05), WHT &
SR S KA R B R T L 3 0 B R A A
RO, 6 ER R0 A AR s N, AT T
R g,

3T R AR S I R B A R AR KRR IR M Y
JRA, RTRE Rt TR kb e A IR R R, BRI L
PRANERAC A AR B R I B (R iR R R
A g s gt LA WOCR R, D 3805 DR A
RFER WO R FIASF2E , AR T db AR 2 2 i 1]
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Tab.6 Effects of dietary crystalline methionine or oligo-methionine on protein metabolism responses of
large yellow croakers (Means+SD, n=3)
EARIR BRI JENER NGRS G JiilE=} FRE A
Met sources Met levels (%) GPT (U/g-prot) GOT (U/g-prot) Ammonia (umol/L)  UN (mmol/L)
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Effects of Dietary Oligo-Methionine on the Growth Performance, Feed
Utilization and Protein M etabolism Responses of Juvenile Large Yellow
Croaker (Larimichthys crocea)

MA Jun, WEI Zehong, XING Shujuan, YI Lina, XU Wei, ZHOU Huihui,
ZHANG Wenbing", MAI Kangsen

(The Key Laboratory of Aquaculture Nutrition and Feeds, Ministry of Agriculture; the Key Laboratory of Mariculture,
Ministry of Education; Ocean University of China, Qingdao 266003)

Abstract Enzyme-catalyzed synthesis of oligo-methionine (OMet) has been available, however, little
is known on the application of OMet in aquatic feed. In this study, an 8 week feeding trial was conducted
to investigate the effects of dietary crystalline methionine (CMet) and OMet on the growth performance,
feed utilization and protein metabolism responses of juvenile large yellow croaker (Larimichthys crocea)
with initial body weight of (26.0+£1.6) g. A practical diet with low fish meal content (31.8%) was used as
the control diet (LF). Six other experimental diets (CMet 0.35, CMet 0.65, CMet 0.95, OMet 0.35, OMet
0.65, and OMet 0.95) were formulated with 0.35%, 0.65% and 0.95% CMet or OMet respectively. The
weight gain rate (WGR) of fish treated with OMet or CMet was significantly higher than control and
increased significantly along with the elevated level of supplement (P<0.05). The WGR was the highest in
fish treated with OMet 0.95. The WGR and protein efficiency ratio (PER) of fish in OMet treatment were
significantly higher than those treated with CMet (P<0.05). In all treatments there was no significant
difference in survival rate, feed conversion ratio or body composition (crude protein, crude lipid, ash, and
moisture, P>0.05). Compared to CMet treatment, OMet caused lower hepatosomatic index (HSI) and
higher activities of glutamic-oxaloacetic transaminase (GOT) and glutamic-pyruvic transaminase (GPT)
in the liver (P<0.05). Meanwhile, the methionine level greatly affected activities of GOT. The fish in
OMet 0.95 treatment showed the lowest HSI and the highest GPT and GOT activities. However, in all
groups no significant difference was detected in the concentrations of ammonia and urea nitrogen in the
serum (P>0.05). This study indicated that compared to CMet, OMet might be more effective in improving
the growth performance and feed utilization of large yellow croakers, therefore could replace the former
as the external methionine source to balance the amino acids in the soybean protein feed.

Key words Oligo-methionine; Crystalline methionine; Large yellow croaker; Growth; Feed utilization
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