540 % 5 9 Wi
2016 49 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 40, No. 9
Sep., 2016

XEHE:1000-0615(2016)09-1359-09

EREKFENT

EFIFalAREERL

DOI: 10.11964/j£c.20150109700

H Ak A

M5 E L ae RIS

)ﬂi/ﬂﬁl

[EJ }%1* 7N T

(1. PU R K250 B IXOK ™ &

& A A,

PR RBIEG B R FHH W E AL =,

7 A, X %

KFERF L ER T E L= EIK 4024605

2. TR KB R A B
3. o [ KRR B AT A W S, o K7 B 2 e i K AR 2 i R TR B B R T TSR I

WE: W RHAEARAT A H

EF ALK EF A AR

EIK  400715;
WL M 434000)

B 4 B B o E A R T B

W, WL H AR R P A DL-E AR, WH K EABRAKF LA H0.26%.

0.55%-+ 0.85%-
CESEETS

1.14%.

PAA7 46 1 i £ (66.76+2.29) gy

1.44%70 1.73%87 6 2 A % . (32.09% 4 & &1 it , 17.82 kl/g & #)
TEIFENEBRMNE, FHEREAHIIN

A, BFNMNEARGERALRE, RERARNENFERS, BRXABEERI K,

I 74 B A % 60 do
48, LFALR L ECEAA).

GRET, MEAREARATHAR, FHONATEHALRY
£ % B (STAA).

gk A AWK BE(EDAA)Y E LTt

By, AHELIA%KTFALE K. BEETBAPLFALER S AALR L
21 L (CEAA/ZTAA), #R A XM 5 AL 8 5 ENILECDAAZTAA) R LA A 8] 5

¥ & A B W L E(EBCAA/ZAAA)H L W B £ 5+ (P>0.05);
B, Z 4 & AR A b 4 Bk B8 (SOD).
FREABRAKTFHIGHELNERG R ALY, THZBEMDAN

(GSH-Px)#y 7& 1

W A R R RBR K B A
it A b A B (CAT). A Bt H kit & b 4 B

EABMREATRANZAMES. IR, EENEARKFRARMLET FEH
W AR B A pk, WENA W&, LA LE T,

Xg: g8 fa
FESHES: S963.7

HAM L — P E BT @R, XY
NARRK = 3 Wy 8 1 5 & 1 10 30 257 15 K 45 3
BB, EHARSR T, EHREEES
5 LIRS R S . R 2 R 1 B
PR N LI S- i P PR 114 T 3O 336 41 Y R A

e B 2 R TR RN NG S5 A= W0 0 Pk o, R O 3
ﬁﬂMiKAWﬁW%ﬁﬁm,M¢%ﬁMEH

WEREL, mos =K@ EE/EH . Hoffman%E Ak 24
JHF W o 2 AR B = 1K S EUDNAF b R

i BHEA: 2015-01-30  f&EIBHA: 2015-10-31

; BAR; AXBRAK; Atk S
XEkFRERD: A

AT 5 | A S M 0 i AR R, REH
MR EAEN. Wik, EAREAIE Ik
WE A R Ed S FEREM . &
R YA L Bk = AN AT B LR A A
it RN Bl W A 9 AR BT A S BEL, T HL R T
S b SR A A B T o ZEBE(Cyprinus
carpio) BRI IN10.2% 8 Z R 1T 2 HE 1R RS IR 1)
A, PR ILALA R SR R &, M
s TCHLER B AR BT SE IR SE R BT, Ab

BENTE : HK TR S ATV 7SR (este2013jcyjA80033); [ K B Ak M IAR P M B R Ak R @I H (CARS-49): A i PEAT (R

Mk )EHIF L 151 (201003020)
BEEH: 1%, E-mail: howlet@126.com

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20150109700

1360 Ko %R 40 %

FEDL-HAR T B ER AT TR (Carassius
auratus gibelio)f R ML A i & &, AR
Whils FHETRAE AR N B TR 5 78 S AR R EL 1) 4]
B b 78 8 R T B = T AR G B (Eriocheir
sinensis) W FIPUEAACRE 1 UG, FEMRDR AR
Fod i 1Y R A PR e e R LA BT, g
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[F] 2, 2 2 7K 1 3 5 % AF UL PR 2 R TR 4 A e
ME A L RE S sgm, 55 F o8 3 HOE R 4k
PR AR B, Ay R R A AR AR K
i i B LS E RORL

1 MEHSIE

1.1 KBz RiAR

LI HP A A ER AT R, EH
e BE . TG4 AU SO0 fr /E R S fa, (R i
(66.76+2.29) g W [l J5 45 FH 3%~5% 1) & R /K TH 7
JE AR IR0 R 3R A . S ek DL R L
¥y EAH ., BEEARERESY N EEEAR
W, ECABRWIIR ., AERBESYNUEES R
b Tk . BREE R A R CF A /) K F
NS, AW T AR 0T 2R S R Y 4k
i 4 £l S SE TR A AR 5 TC ) B AR B A R 11 Ak
BHARRE (1), IR Xt B4 . 7 SRl 4 kL
STRIERIN0. 0.3%. 0.6%. 0.9%. 1.2%F11.5%M
DL-8Z W2, [RIEHE I8 Rk P L H 2 R & 4,
PLO.3% I K3 ek, S ] 45 Rk rh R K . 3
16 Tl 45 A CRHLAR 11 BT 1% 5O 32.09%) S5 RE (AL BE A
17.82 kl/g) W SL B0 Il o 45 JRURE Ry ik i 80 H i
FREFRE, PN HA S RAZHRY KILIR
A, S5 = /N R L AL S B4R 2 mm i) 5
ki, HARBT)E T-20 °CIR-AFE . £ 5E 6Fh S5
Tk v R R 1Y 5T 43 B 1 D 0.26% . 0.55%
0.85%. 1.14%. 1.44%F11.73%, 55k H Y
J AR BN 0.81% ., 1.71%, 2.65%. 3.55%.
4.49%F15.39%. TAEHY R FE TR A W L2,
1.2 LWRITRIAFER

g AR R S RRFE 3R 7 A, 4724 h
PUEAL B, MERREEE . O M B AE 4502,
sriedl, "UABANEE, BANEL2SREM, il
FEA 8 S /K P8 1t (150 emx 100 cmx50 cm)HT,
P Es'alid Y N R =N ¥ S AR L E SR AN
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#1 EMARESREEZERRS(NFEA)
Tab.1 Composition and nutrient level of basal diets

(air-dry basis)

TH TR
items content
JEHL ingredients
881 /% fish meal 8.00
IR /% gelatin 5.00
1EEH0/% peanut meal 15.00
TR A% amino acid mixture 13.50
/NFE &K% wheat starch 18.50
a-JEH1/% a-starch 20.00
KIZ.iH1/% soybean oil 5.00
SALARGE/% choline chloride 0.50
5 A TRER/% compound premix 1.00
IR — S 45/% Ca(H,PO,), 2.00
T S £F 45 F /% microcrystalline cellulose 10.00
DL- % #4/% DL-methionine 0.00
L-H & /R/% L-glycine 1.50
HiH% 100.00

B Hr (T BR) proximate analysis(dry matter)

% F2/% methionine 0.26
7K 43/% moisture 10.34
A 1 5i/% crude protein 32.09
HLIRWI/% crude lipid 6.15
HK531% ash 3.52
1L BE/(K/g) total energy 17.86

A LEUERIREMHBNE 2: 2. 2G5 TURE T s k4t
iR A 2000 TU, Z4E4ZC 300 mg, 4E4EFRD, 2000 1U, 44 KE
100 mg, 4E4EFKK; 10 mg, 4E4EEB, Smg, 44 %B, 10mg, B
2 100 mg, ZFR%S 40 mg, 4EEEBg 10 mg, 4E4-%B), 0.02 mg,
AEWFE 1 mg, HER S mg, WIEE 100 mg, FeSO, 7H,0 600 mg,
CuS0O,4-5H,0 15 mg, MnSO,4-H,O 80 mg, ZnSO, 7H,0 300 mg,KI
(1%) 60 mg, Na,SeO3-5H,0 (1%) 60 mg, CoCl, 6H,0 (1%) 7 mg
Notes: 1. The amino acid mixture composition are shown in tab. 2. 2.
The compound premix provides vitamin and mineral for a kilogram of
diets: vitamin A 2000 IU, vitamin C 300 mg, vitamin D3 2000 IU,
vitamin E 100 mg, vitamin K3 10 mg, vitamin B 5 mg, vitamin B, 10
mg,nicotinic acid 100 mg, calcium pantothenate 40 mg, vitamin B4 10
mg, vitamin B}, 0.02 mg, Biotin 1 mg, folic acid 5 mg, inositol 100 mg,
FeSO,4-7H,0 600 mg, CuSO,4-5H,0 15 mg , MnSO,4-H,0 80 mg,
ZnS0O4-7TH,0 300 mg, KI (1%) 60 mg, NaSeO;-5H,0 (1%) 60 mg,
CoCl, 6H,0 (1%) 7 mg

Fig 52 Iy 044 5 B 1Y 3 %~ 5% 26 WA £ 4% I (g K
8:00. 13:00A1116:004% ¥ 1m ML 17K), F5 5 W 6] B K
WK 1K, B IK & IR KR 173, 325 H
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*2 EuAKhEEBRERSTFIR)

Tab.2 Analyzed amino acid composition of the basal diets (dry matter) %
A o wotmnay O DOMARERER AR
amino acid provided by fish meal- gelatin-  provided by AA mixture amount in 32% AA in basal diet
gelatin-wheat starch muscle protein (measured value)

4R valine 0.68 0.64 1.32 1.43
%% tryptophane 0.15 0.24 0.39 -

72 R threonine 0.50 0.94 1.44 1.46
RN Z B phenylalanine 0.73 0.58 1.31 1.32
H 2B methionine 0.26 0.78 1.04 0.26
F&% R argnine 1.42 0.50 1.92 2.06
AR lysine 0.80 1.93 2.73 2.81
Y% histidine 0.38 0.37 0.74 0.88
S5 leucine 1.05 1.62 2.67 2.70
S % isoleucine 0.55 0.91 1.46 1.47
H& glycine 1.85 0.00 1.85 3.35
N4 alanine 1.07 0.86 1.94 1.95
225 R serine 0.66 0.62 1.28 1.29
k2 cystine 0.15 0.15 0.30 0.30
B glutamic acid 2.98 2.14 5.12 5.15
Fit 2R tyrosine 0.50 0.52 1.02 1.03
Fiti % proline 1.16 0.00 1.08 1.16
RAF M aspartic acid 1.47 1.67 3.14 3.17

e — BEREA RN
Notes: —. tryptophane was not detected

K RBESE R E KK, KB ZERFE25~28 °C, ¥
AR T6.0mg/L, pHAT7.0~7.5, FRFEMTEI60 d,

1.3 #HmXEE&E

5T LKA 24 h, i FEHLE 102 5 5
., FHS50 mg/LAYMS-222% BRI, I 58 1A i
FAK G, Horp SR S i O 2 1 7 35 L
WEE—REE 2 RGBT M, MLk
FAL), AW E A ET-80 cCh . HT
JULPA SR A 5 57 A1 S S i FH — R M i
SHes R E KGRI, A2 mLES.LEH, T4°C
(VKA B3 he, #E3500 r/minfé i R4 °CE
015 min, B , I EE R IGH A-80 °C
KFET R AS L, I s P A Ak A A

1.4 1BFRNE

K3 & LR BAR R AR BR 4G ) 2 S

JUL PR B il i e v 22 B 1R 5 i FH H 37.835-50 784 44
FERR 3 A A €

F I @ oo BRI AT M T A AL
I fL i (SOD) . #f % AL A (CAT) . A e H ikt
ALY (GSH-Px)TE T L% 75 B (MDA) & & %
FH o R ) TR 5 B AR R R AT
W . SODIEMEE X HTE3T °C&MT, H1
mL 5 3 ¥ H SODH il 2234 50% s BT %t i (1) SOD#t
J—~SODJEPE BN (UMmL); CATIG & X 437 °C
0 F 451 mLI 35 ARk 437 1 pmol Y H,0, 9 B
J— AN CATIG M ¥4 (U/mL); GSH-PxIF M€ X
37 °CHAF N B LI s HEBR AE B AE R N ), 1
min N 7] LUEAL 1 umol/L GSHZAE AL FIr 5 1Y il 5y
—/~GSH-PxJf 1 B0 (U/mL)

1.5 HIELERE
S UK LAY Y (B 45 HE 1R (means+SE) &R
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FE

B

Nz,

{1 40 %%

% FHSPSS Statistics 19.04 i T4 AT R E
237 (Qne-Way ANOVA), #ieH 2% 5% 3, FH
Duncan G T2 b3, 2257 B E/KFERP<0.05,

2 HR50MH

21 BERAKINFELINAEERSEN
0

W % A RL R R OK R T, B ARfILIA

=3

& A SR R 1Y Y 2 T S R Y AR b
P, HAPEIERR M & RITE1.14%K 4 ik 5]
R (F3), HALKA PR . 22 % R Ak
AR SR LT 2R P>0.05); HHAR. HEX
M. MER. AR, BMER., RXAMEFM
TR 50.26%7K V-4 1 2 5 2 SNP<0.05), 5
HARKLRHA2ZER AR EP>0.05); KAR. 7
SLEIR . WEIR S AR R E IR KT 40.55%~1.44%
22 5 A8 1 3% (P>0.05), (H 5 H RS A A % 2%

EERKTIHNFZELNASER S E(THREMBPF M

Tab.3 Effect of dietary methionine levels on amino acid composition of GIFT tilapia(dry matter) n=3
S TR ER K T/% dietary methionine levels
amino acid 0.26 0.55 0.85 1.14 1.44 1.73

458 valine 3.9120.03° 4.02+0.04® 4.06+0.04™ 4.08+0.08" 4.04+0.04™ 4.010.04®
J7E R threonine 3.66+0.03" 3.7120.02% 3.75+0.03" 3.80+0.01° 3.74+0.01% 3.72+0.02%
FKTNE R phenylalanine 3.32+0.02° 3.360.02" 3.37+0.01% 3.42+0.03° 3.35£0.01% 3.34+0.01%
¥4 methionine 2.39+0.04" 2.46:0.05™ 2.51+0.04" 2.55+0.02° 2.4940.04" 2.42+0.02°
F &R argnine 5.16+0.04" 5.22+0.01" 5.28+0.04" 5.35+0.05" 5.30+0.07" 5.18+0.04"
HETR lysine 7.36£0.04° 7.52+0.01" 7.53+0.02" 7.59+0.09° 7.49+0.07" 7.42+0.03"
HE R histidine 1.960.03 2.01£0.02 2.02+0.07 2.07+0.02 1.97+0.01 1.96+0.01
FEER leucine 6.71£0.09" 6.87+0.02" 6.95+0.02° 7.01£0.07° 6.88+0.08™ 6.81+0.05"
FRER isoleucine 3.86+0.02" 3.96:0.01" 3.97+0.05" 4.030.03° 3.99+0.02° 3.90+0.01%
HE I glycine 5.84+0.03" 5.87+0.03" 6.13+0.03 6.16+0.05 6.11+0.04° 6.09+0.03
% alanine 5.72+0.02" 5.73+0.03" 5.82+0.04° 5.86=0.06" 5.84:£0.02° 5.83+0.03
%454 % serine 3.18+0.01 3.230.02 3.24+0.02 3.25+0.05 3.23+0.01 3.22+0.04
J5UBR cystine 0.78+0.04 0.77+0.04 0.81+0.02 0.82+0.02 0.80+0.03 0.76+0.01
BENE glutamic acid 12.41£0.10° 12.73+0.05™ 12.98+0.09° 13.0240.12° 12.76+0.04 12.63+0.12"
fi% %% tyrosine 2.60+0.05" 2.67+0.05™ 2.7240.01° 2.74+0.02° 2.67+0.03" 2.63+0.02°
% B2 proline 3.20+0.04" 3.23+0.02% 3.33+0.03" 3.38+0.04° 3.34+0.03° 3.23+0.03%
KA Z B aspartic acid 8.40+0.01° 8.49+0.05° 8.61+0.02" 8.69+0.10° 8.62+0.09" 8.56+0.04"
SEAA? 38.32+0.08" 39.10+0.03% 39.35+0.03° 39.89+0.24° 39.23+0.13¢ 38.74+0.17%
EDAA} 37.54+0.20° 38.03£0.16® 38.8120.09% 39.08+0.28° 38.68+0.16% 38.28+0.05%
STAA' 80.43+0.22° 81.79+0.03" 82.98+0.12 83.79+0.67° 82.66:0.16" 81.70+0.05
SEAA/STAA 0.48+0.00 0.48+0.00 0.47+0.00 0.48+0.01 0.48+0.01 0.48+0.01
EDAA/STAA 0.470.00 0.47+0.01 0.47+0.00 0.47+0.00 0.47+0.00 0.47+0.00
SBCAAYTAAA® 2.45+0.03 2.47+0.03 2.46+0.03 2.46+0.03 2.48+0.02 2.47+0.01

Ee LEEREARN; 2 0HEERS R,

3MEREIEIR; 4 FAEREE: 5.

FRFRIRZERALE(P>0.05), AFE/NGFRFRIRZE R L EP<0.05). TFH
Notes: 1.tryptophane was not detected, 2.gross of essential amino acid, 3.delicious amino acid, 4.gross of total amino acid, 5.branched chain amino
acid, 6.aromatic amino acid. In the same row,values with same small letter superscripts or no letter superscripts mean no significant differences

SCREREAEIR: 6.7 ARG A FAT R AR RN TR

(P>0.05), different small letter superscripts mean significant differences (P<0.05). The same below

http://www.scxuebao.cn
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F(P<0.05); AR . IHERR & 7E A KT
410.85~1.44%M} 25 3 A .35 (P>0.05), 5 H K%
WA P25 (P<0.05); RNAMR S EAAEERAMR
IKAF40.85~1.14% M 22 5 A i 3 (P>0.05), HH:
RAS U W 2 F(P<0.05); HEAmR. WA
TE B H R KK T0.85% 22 A i 2 (P>0.05).

B e LN b T A SR B (SEAA) ., fif
R E R S5 (EDAA) . LA 2 R B i (STAA)
87 i ek 2 R K V- 1 v T A S R R R
(A, HALE1.14%4H A B i KA. H
HKEBWH P LT ARER S A LR S BN A
(SEAA/ETAA). ffBRZ IR 52 AW S =1 W E
(EDAA/ETAA) J 3 filk 2 FE 1R 5 07 T a FE R ) LL
{H(EBCAA/ZAAA)Y LW i 25 % (P>0.05), VLI
H A TR /KT 1T 52 S5 £ LA v 5 B e R 1Y)
Trar, EXH LA R A R R 1Y e E T
R

22 BRBRAKIPMNFTIEEMBFMEMETN

A

%A 1T o E LY B AL (SOD) . i 4
L& (CAT) . 48 W H KT S AL Y (GSH-Px) 1Y
T 1 B R B S R K T 1 T S R e TR BRI
WAL (Fe4). SOD . GSH-PxIH I 78 8 &
MRKF- R 1.14%35 8 ek, 73 5l 16 0.26% 7K 741 #2
T 124.80%F126.50%, SODWE 4 5 1.44%4H 2%
SR FEINP>0.05), HHRKLEA LT BE
(P<0.05), GSH-Pxifi 14 W] 5 H A4 LA 57 B
FHEF(P<0.05), CATIE N 78 F & R K F H
1.44% Ik B H K, FL0.26%41 3 75 1 93.64%, [
51.14%4H 22 5 A B3 5MNP>0.05), H5HRLIEK
2l 25 53 35 (P<0.05). TN [ (MDA) & & I B 1]
BHE 2R KV 19 T 5 2 e ARG 8 T AR 0E 1y A2
fea# . FEEE TR 1.14%0 5 B R AL, 8
0.26%ZH [5A% T 43.70%. H 410 & & i & 2K

®4 BERKPHTIERMBERENERNZM

Tab.4 Effect of dietary methionine levels on serum antioxidant index of GIFT tilapia n=26
SRR PRI R K T/% dietary methionine levels
antioxidant index 0.26 0.55 0.85 1.14 1.44 1.73
A E L EB/(U/mL) SOD 46.49+4.57° 53.10+4.24°" 65.55£6.07° 104.5146.08°  95.79+4.70° 80.64+8.97°
i AL A #E/(U/mL) CAT 2.36+0.43" 3.05+0.54™ 3.66+0.26™ 4.26+0.25% 4.57+0.38" 3.7340.45™
A0 H IR S A B8 /(U/mL) GSH-Px 108.71£3.79°  129.17+2.85°  125.93+1.65°  137.52+2.43%  120.7142.64°  128.47+2.32°
P4 —%/(nmol/mL) MDA 22.47+1.30° 18.87+0.63° 15.56+0.45° 12.65+1.06* 13.04+0.71° 13.57+0.81°

F1.14%0} 22 55K 3 (P>0.05), PiHIE B I &
iR B AT 25 b 3 = % Rt i P A AL RE T o

3 iR

3 BERBKENTIEGINAPEERSE
FppAL)

HAM e NS Y OTHAERTIE—-SH
TR EIERR, &AM 5k, Keembiyehetty
AR, mRhEER AR, AU B R
RAEER AV, R A AR REAL, HLUA
EOABA SN, HEEAmRARE S5 R M
AR AZ B DR S — o i ) 2 2 R T
FIRE S HEES | B (Sparus macrocephalus)!"
LR EABRTIURR,; mREPRH, PAEMaiiY
HOR R AR R SR DT AR 3 b e e 2R

MR 7KV 1t e TR B B AN
Wy %ok A 5 Y AR SRR o R P s R R Y A
KL . Alam%E"UA , A 8F(Paralichthys
olivaceus )R FE [ 45 A A 2 5L R 1Y 41 A 22
TRk Y s R PR R S 1Y R e 5 RDRH R R T
2 1 KB A0 (Larimichthys crocea)HE AR i 0 75 4
FERW S T HE AR = H A At
Mai%F I 58 R BH Bl ) Rk B Z R K F- 1 T
K AL A R R AT =R & 2 e
T e RGeS, A T J LR &
T AR A A SLge, PR LA & Rl R
FERR I & i . TR 2 IR A A R S Y
B R B SRR KT B T e A S T R R A A2 4R
B, 5 ARG REAR —B ., HAfg )R
KA, sl W R 20 2 e b i 2 5 R 7K R A L Y

http://www.scxuebao.cn
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T S Z A — S A SCHENS, ]k rh & o 2
TR V- A I, 2R AR A AR R T a0 i AR
LR B Bt A s T2 e v R ik
ZHR R, LA o3 i AR T A A
A A At T KT 1Y 50 R R Y AR B T A R
o3, BEARHS ME BB RE ), b HAE
WA B RPIR; —T5ii, dEFRNEARS
FECEEMR N A A B B RN, &
T BRI B AR T A A s e U fH
Luo IR R vk 4 48 R S IR SRR IR &
YA R SC s R B, S A BEHA(Epinephelus
coioides) LR H Wb it % FE R 7 5 Bt 1) ek B = R
P S I K WML 68 (Oncorhynchus mykiss)HFIE
L PAT v 28 22 R 0 D 20 IR 5 i Pl ) Bk v L2 2
MR g () T v T W 1S 00, H 48 2 R 0 2R i R
T ETOR M Y AR A A A S T AR R rhoRb 7R 45
mnD-TR ARG &I, A 82 R I KF ) 12
=, BB AE (Oreochromis niloticus3xO.
aureus Q)W AU UTAR B I, H I h &=
BRI &t , AXT AR E RS 8L
HROM o RSP A b TR A IR 2 R R % A
0 LA 28 5 TR 2H 9 TG IR S R e o U B 2R 2 TR X
AN TR S LA A 2 R I 52 e R — E 1 25 7
T RE 55 5250 3 Wy i Ak B B L S R Y 2H S
WFREMEN2ZESAL, HAKEREERET
PJE— 2L WF 58 s ARSI E v B R AR LA P Y B R o
R AMR . HAR ., WA . K2R K4
AR LI E TR UL
AR KT BB WU By it BT o 5k b 2
MR i L 0 AN 2 Bl B, 7R R 1 A RN
A0 1) 2o i b A2 DR N B RN A AR 5
P 3 B R ) AR B AR, KUK 2 R Y
AR,

32 EBRERKFXMTERMBREIHENN

A

S A B, — S8 IE R A A A
RN TRERHMENS S, P ikmN
A O TR RN AR B B A A R GRS R A A
A, DA4EHrsh Wik Ak 5 B i s 58
fii . MDAJE G BTt SE AL =8, HEmmzb
() 422 e W 36 M 40 F R Y 5 1 A 2H 22 i s o
T EA R Y, LisEPIF g R0, RE R A
ALY (MHA) AT DL REAR 24 38 5 8L 8 (Morone

http://www.scxuebao.cn

chrysopsxM. saxatilis) [ IEMDA & & o 1A &
MHATE — 5 i il A TH e i, ) A =5 e A1 A
(Cypnnus carpio var. jian) L35 . Wi . JFFERAE A
LR H A MDARY & 1, ASLg bk h
BATRKTV/NT1L14%0], % E £ 1fiL 7 MDA
It il AR 2 R KT 1 R T S A, T > R
BABRKERT 5T 1.14%0F, % 4k 40 i 7
MDA & & AR AR & . PN M SE R B, A5
AR VT B AL A S8 4 B 1 VS MDA &,
Feng® PNy falBL b B8 in 5k 2t 9 MHAKE &k 3
o L L &0y 0 I SR UE RN B 1B OMDA S i, SRR
S Z Wk, F I A (Ctenopharyngodon idella)L 1A
FUFF B JIE A B9 MDA 1 i o HLBE S )kt 2
MoK Py dd i, HUA . FFREIIE . i v A0 1
H MDA 7 5 ) 0 2 R 1 B e A R
KT BE 98 [ 1% £0 28 A P R o i AR AL M
MDA & i, BRI R AR

SOD. CAT. GSH-Px 2540 % 1L HiE N2 54
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Effects of dietary methionine levels on muscle amino acids composition and
serum antioxidant ability of GIFT Oreochromis niloticus

XIANG Xiao'", ZHOU Xinghua', ZENG Benhe', LUO Li’, WEN Hua’

(1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education, Key Laboratory of Aqucatic Science of
Chongqing, Department of Fisheries, Rongchang Campus, Southwest University, Chongging 402460, China,
2. Department of Fishery Science, College of Animal and Technology of Southwest University, Chongging 400715, China,
3. Key Laboratory of Freshwater Ecology and Aquaculture, Yangtze River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Jingzhou 434000, China)

Abstract: A feeding trial was conducted to evaluate the effects of dietary methionine levels on muscle amino acids
composition and serum antioxidant ability of GIFT tilapia (Oreochromis niloticus) [initial body weight of
(66.76+2.29) g]. Six isonitrogenous and isoenergetic semi-purified diets were formulated to contain 32.09% crude
protein,17.82% klJ/g gross energy and six levels of methionine 0.26%, 0.55%, 0.85%, 1.14%, 1.44% and 1.73%
respectively (dry matter basis). Each diet was randomly assigned to triplicate groups of 25 fish and fed to apparent
satiation by hand thrice daily (8:00, 13:00 and 16:00) for 60 days in indoor farming system. The results showed
that the all amino acids content, gross of essential amino acid (XEAA), gross of total amino acid (XTAA), gross of
total delicious amino acid (XDAA) in muscle initially increased with increasing dietary methionine levels but then
decreased. All the indexes were highest when the dietary methionine level was 1.14% (P<0.05). The ratio of
essential amino acids to total amino acids (XEAA/XTAA), the ratio of delicious amino acid to total amino acids
(XDAA/ETAA), the ratio of branched chain amino acid to aromatic amino acids (ZBCAA/XAAA) had no
significant differences (P>0.05). With the increase of dietary methionine level, the activities of superoxide
dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px) in serum first decreased, then increased, at the
same time, the malondialdehyde (MDA) in serum first increased, then towards stability. Results of above show that
the optimum dietary methionine level could effectively improve the muscle amino acid composition and the quality
of the muscles, and enhance the serum antioxidant capacity of GIFT tilapia.
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