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1
Tab.1 Fomulation and proximate chemical camposition of trial diets (% dry matter)

Groups 1 2 3 4 5
Fish meal 5 5 5 5 5
Soybean meal 17 17 17 17 17
Peanut meal 5 5 5 5 5
Rapeseed meal 23 23 23 23 23
Cotionseed meal 17 17 17 17 17
W heat middlings 18.11 18.11 18.11 18.11 18.11
Com meal 8.5 8.5 8.5 8.5 8.5
Soybean oil 0.5 0.5 0.5 0.5 0.5
L ecithin 1 1 1 1 1
mineral pramixt 3 3 3 3 3
Vitanin premix 1.5 1.5 1.5 1.5 1.5
Choline chloride 0.15 0.15 0.15 0.15 0.15
Mold inhibitor 0.03 0.03 0.03 0.03 0.03
Ethoxyquin 0.01 0.01 0.01 0.01 0.01
D- D methionine(98% ) — 0.05 0.10 0.15 0.20
Glumatic acid 0.20 0.15 0.10 0.05 —

% Proximate analysis

Crude protein (% DM) 31.9 32.1 31.8 32.3 31.9
Crude lipid (% DM) 3.41 3.38 3.42 3.41 3.40
M ethionine (%) 0.45 0.50 0.55 0.60 0.65
Lysine(%) 1.38 1.38 1.38 1.38 1.38
. (mgor g/kgdiet) : KCI, 200mg Kl (1%) ,60mg CoCl,- 6H,0 (1%),7mg CuSD,- 5H,0, 14mg FeSD,- H,0,400mg Zn-
0, H,0,200mg Mn,- H,0,80mg Na S&;- 5H,0(1%) ,65mg Mg, 7H,0,3000mg Ca(H,FO,),- H,0,20g NaCl, 136mg
,5.84g 2 (mgor g/kgdiet) : B, 12mg ,5mg Bg ( ), 6mg By,,0.05mg K, 5mg;
,100mg Bs ( ), 30mg, ,35mg, ,2mg 0. 06mg; A, 25mg, D3, 5mg, E, 40mg, C, 500mg;,
, 150mg, ,14. 09g *50% 50%

M ineral premix (mgor g/kg diet) : KCI, 200mg K1 (1%) ,60mg CoCl,- 6H,0 (1%),7mg Cu,- 5H,0, 14mg FeD,- H,O, 400mg
Zn,- H,0,200mg Mn,- H,0,80mg Na S®;- 5H,0 (1%) , 65mg Mg, 7H,0, 3000mg Ca(H, PO,),- H,0, 20g NaCl, 136mg,
Zoelite, 5. 84g 2V itanin premix (mgor g/kg diet) : thiamin, 12mg riboflavin, 5mg pyridoxine HCI, 6mg vitaninBy,, 0. 05mg vitanin K3, 5mg  inosi-
ol, 100mg, pantothenic acid, 30mg, niacin acid 35mg folic acid, 2mg biotin, 0. 06mg;, retinol acetate, 25mg, cholecalciferl, 5mg, alpha-tocopherol,
40mg asorbic acid, 500mg ethoxyquin 150mg, wheat middling 19. 09g ®50% calcium propionic acid and 50% fumaric acid

1.2 , (0.06 £0.007) mg/L
, (4.18+£0.04) g 1.3 , 1d
( , 3 : 3
400L) 30 ; 3 ,
2 , , . 2h,  10000r/min 10min,
4% —8%, 8: 00 12: 00 , -20
17: 00 1, 105 ,
, 1/3
60d (28.6 £0.7) ,pH , 6.25 ,

7.26 £0. 3, (6.20 £0.6) mgiL, ,
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(550 ) (1 SGR FCR APR
835-50 (p<0.05) D- 0. 10%

SGR 0.05% 0.15%  0.20%

1.4 SPSS 11. 0 for W indow's (p<0.05) D- 0.10%
(oneway ANOVA) , FCR , 0.15%  0.20%
, Tukey 0. 05% D-
, p<0.05 0.10% 0.15% 0.20%

(p>0.05), 0. 05% (p<0.05)
2 95%
2.1 , (p>0.05)

60d , 20 ,
( 2 , 96%
( + )

Tab.2 Growth performance of hybrid tilgpia fed dietswith graded levels of D - methionine for 56 days (Means+S E.M)*

DietNo. (MET)

Diet1 (0.00% Met) Diet2 (0.05% Met) Diet3 (0.10% Met) Diet4 (0.15% Met)

Diet5 (0.20% Met)

» ] 4.18£0.02 4.21%0.02 4.15%0.01 4.16 £0.01 4.20+0.03
Initial body weight (g)
] ) 25.06 +0. 20 29.76 +0. 77 31.97 +0.61 30.36 0. 60 30.71 0. 64
Final body weight (g)
2
- 3.21 +0.018° 3.49 +0.015° 3.64 +£0.015% 3.56 +0.023" 3.53+0.018"
Decific growth rate(% /d)
3
) ) 1.88 £0.012° 1.71+£0.017° 1. 56 +0. 009° 1.61 £0.013° 1.63 £0.018°
Feed conversion ratio
4
) ) 29.05 0. 32° 33.09 £0.54° 35.91 +0.38% 35.74 +£0.38% 36.12 +£0. 242
Apparent protein retention (%)
Survival 9.7 100 98.3 100 100
M ale ratio (%) 98.3 100 100 9.7 97.8
! (p<0.05), ;2 (%/d) = (Inw, -
InWo) /d x100,W,- (9) .Wo- (9;° = (91 (9); * (%) =
(9 x100/ (9

!V alues are means and standard errorsof three replicates M eans in each columnwith different superscripts have significant differences (p <0. 05) ;
The sme as follovs ? ecific growth rate = [ In (mean final weight) -In (mean initial weight) /60 days] x 100; *feed conversion ratio = iotal feed in-

take in dry basis (g) /weight gain (g); *apparent protein retention = pmtein gain (g) x100/pmtein intake (g)

,  SGR FCR
(X) :

SGR = - 24.857X° +28.83X - 4.7227 (R

0.9489, 1)

APR = - 294.57x* +357.58X - 72.108 (R’

0.9418, 2)

APR

FCR =17.143¢C - 20.03X +7.424(R° =0.9329, 3)

SGR APR  FCR
36.42% 1.58%

0. 58%

0.59%

0.61%

3. 64%

SGR (%/d)
w
i
S

y=-24.857X7+28.83.4-4.7227
R?=0.9489

0.40

1

0.45 0.50  0.55

065 0.70

BRERIKFE Methionine level (%)

(SGR)

Fig 1 Relationship betveen SGR and methionine levels
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2.2
380 T 3 , D-
360
310 | (p<0.05) D
320 * 0.10% 0.15% 0.20%
©300 | y=-294 57.¥357.58.1-72.108 . 0 o
=280 f R=0.9418 (p<0.05) D 0.10% 0.20%
$260 | (p<0.05) D-
240
220
20.0 : : : : : ' (p>0.05)
0.4 0.45 0.5 0.55 0.6 0.65 0.7
ZH WK FE Methionine level (%)
(p>0.05)
2 (APR) 2.3
Fig 2 Relationship betveen APR and methionine levels
g p 4 ,D- 0.05%
0.15% 0.20% (p<0.05),D-
200 7t y=17.143.X*-20.03.4+7.424 0, 0,
R*=0.9329 0.20% 0. 10%
1.80 T 0. 15% (p<0.05)
160 | (p>0.05) 5
o
R 140 ,D- 0. 05%
120 (p<0.05),D- 0.15%
<0.05
1.00 - - . . - - (p )
040 045 0.50 055 060 065 0.70 ,
E & /K F Methionine level (%)
3 (FCR) '
Fig 3 Relationship betveen FCR and methionine levels (p>0.05)
3 ( + )
Tab. 3 Effectsof dietary D-methionine on body camposition of hybrid tilgpia(Means+ S E.M)

DietNo. (MET) Diet1 (0.00% Met) Diet2 (0.05% Met) Diet3 (0.10% Met) Diet4 (0.15% Met) Diet5 (0.20% Met)
1 Condition factor 1.83 £ 0. 006 1.86 £0. 014 1.86 £0.011 1.87 £0. 009 1.90 £0. 016
2V iscus ratio 10.32 +0. 30% 9.44 +0.24%® 9.28 +0.16" 9. 42 +0.09%® 8.87 +0.17°
% Hepabomatic index 2.57 +0.04° 2.16 +0. 14%® 1. 96 +0. 06° 2.06 +0.07° 2.04 +0. 10°

» 10.57 0. 23 9.72 +0.11° 9.64 £0.14" 9.47 £0.12" 9.68 £0.21°

Hhepatopancreas lipid content (%)

Moisture (%) 73.00 +£0. 68 74.41 +1.00 72.77 £0.98 73.77 £0.98 70.77 £0.98
(% )
. . 17.78 £0.78 18.83 £0.29 18.12 +£0.17 18.34 £0.13 19.63 £0.57

Crude protein (% wet weight)

(% )
o _ 8.64 +0.19 8.75+0.16 9.04 £0.10 9.46 £0.23 9.3510.13

Crude lipid (% wet weight)

(% )
. 3.51+£0.03 3.62 £0. 06 3.56+0.11 3.64 £0. 22 3.59+0.18

Crude ash (% wetweight)

1 =W, /L% x100W;: (g);L: (an); 2 = (9 / (g x100;° = (g / (g x

100
! Condition factor(CF) =100 x body weight(g) / body length® (am) ; 2V iscus ratio (VR) =100 x viscusweight (g) / body weight (g) ; *Hepab-
matic index (HSI) =100 x hepatopancreasweight (g) /body weight (g)
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4 ( * )
Tab. 4 The effect of dietary methionine levels on the concentration of body anino acidsof juvenile hybrid tilgpia(Means+S E-M, %)

DietNo. (MET) Diet1 (0.00% Met) Diet2 (0.05% Met)  Diet3 (0.10% Met)  Diet4 (0.15% Met)  Diet5 (0.20% Met)
Lysine 5.49 0. 02 5.39+0.11 5.46 £0.21 5.37 £0.10 5.56 +0.07
M ethionine 0.48 £0.02 0.47 £0.01 0.46 +0.02 0.49 +0.01 0.47 £0.01
Threonine 2.32+0.01 2.23+0.01 2.23+0.02 2.30 +0.02 2.30£0.02
Valine 2.58 £0.03 2.54 £0.02 2.50 £0.04 2.47 £0.02 2.47 £0.03
Arginine 3.28 £0.01 3.22+0.09 3.29 £0.02 3.26 £0.06 3.25+0.03

Ioleucine 2.74+0.01 2.68+0.01 2.75+0.03 2.78 +0.03 2.73£0.01

L eucine 3.85+0.01 3.72 £0.02 3.77 +0.04 3.85+0.04 3.80 £0.02
Histidine 1.39 £0.03® 1.34 +0.01° 1.36 +0. 02% 1.43 +0. 017 1.42+0.01°

Phenylalanine 1.76 £0.01 1.73+0.01 1.76 £0.04 1.79 £0.02 1.77 £0.01

A partic acid 5.63 +0. 09 5.52 0. 14 5.29 +0. 08 5.36 +0. 12 5.46 £0.14

Gumatic acid 8.01+0.11 7.65£0.14 7.56 £0. 14 7.95%0.11 8.01£0.14

Serine 2.16 +0.01 2.09 0. 02 2.09 0. 02 2.16 +0.03 2.17 £0.05

Glycine 4.36 +0.03 4.25+0.20 4.27£0.05 4.24+0.08 4.34%0.11

Alanine 3.79+0.01 3.76 £0.05 3.74%0.02 3.78£0.06 3.90 £0.05
Proline 5.07 £0. 02%® 4.97 +0.12%* 4.68 £0.03™ 4.45+0.11° 5.17 +0. 09°

Tyrsine 1.63 £0.01 1.57 +£0.01 1.58 +0. 02 1.67 +0.06 1.68 £0.02

5 (pmolpi L, + )
Tab.5 The effect of dietary methionine levelson the concentration of serum free amino acidsof juvenile hybrid tilgpia(Means+ S E.M)

DietNo. (MET) Diet1 (0.00% Met) Diet2 (0.05% Met)  Diet3 (0.10% Met)  Diet4 (0.15% Met)  Diet5 (0. 20% Met)
Lysine 434.03 £35. 18 447.64 £19.12 465. 34 +10. 87 424. 48 +18. 67 407.09 £11. 48
M ethionine 85.37 £5.17° 102. 02 +4. 58° 83.48 £2.77° 82.11 +1.02° 79.19 +0. 99°
Threonine 251.28 £32.16 263.20 £23.34 277.14 £18.56 269. 58 +10. 69 243.37 £12.63
Valine 324.74 £13.57 344.04 +£15. 06 339.91 +3.94 322.31 +6.87 317.46 £12.59
A rginine 275.25 +16. 19% 260. 12 +10. 36® 214. 46 +21. 97 198.22 +9.72° 253. 66 +7. 00%

Ioleucine 129.87 +7.66 140. 82 +9. 92 140.76 £6. 31 131.64 2. 22 132.96 £5. 14
L eucine 262.49 £13.53 280.42 +14. 46 293.38 £9.29 275.54 £8. 27 279.45 £7.85
Histidine 204.39 +£16. 00 220.84 2.77 238.46 £27.78 182.11 £15. 14 177.81%7.18
Phenylalanine 182.71 £10. 63 195.53 +16. 94 183.04 +14. 72 178.96 +8.81 170.16 £8. 11
A partic acid 167.50 +19. 82 138.05 +5. 21 197.91 +6.52 209.24 +3.55 169.93 £5.12
Gumatic acid 107.17 +£0.54 181. 06 +22. 34 158.41 £8.02 129.07 £9.75 117.39 £34.28
Serine 217.21 +16.81 246.35 £13.08 224.08 +13.63 213.18 +10. 44 207.71+18.75
Glycine 443.13 £29.78 549.90 +92. 33 482.52 +30. 83 497.96 £14. 15 420.21 £25.71
Alanine 706.73 £42. 29 1192. 97 +£196. 42 804. 87 £126. 93 894. 88 £101. 48 947. 84 +250. 03
Proline 300.03 £4.00 324.61 +57.17 304.37 +13.98 317.73 £28.41 257.39 +7.54
Cystine 21.82+1.14 27.87 £2.37 24.46 £2.65 21.51+1.38 21.321.02
Tyrsine 52.65£5.71 47.5+5.83 55.21 +6.31 — 69.84 £7.75

(APR) 13.9% —24.4% APR

« 2),
3.1 0.59% APR
D- ) (12) [13] [14]
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INFL UENCE OF PRACTICAL D IET SUPPL BM ENTATIONW ITH FREEDM ETHIONINE
ON THE GROW TH AND BODY COM POSITION IN TILAPIA OREOCHROM IS
NILOTICUS xO. AUREUS

L IN ShiMei, MA | Kang-Sen and TAN Bei-Ping
(The Key Laboratory of M ariculture (M inistry of Education) , Ocean U niversity of China, Qingdao 266003)

Abstract: Tilgpia is the most commercially cultured gecies in the South China, and the culture scale has rgpidly devel-
oped in the past fav years Due to high cost and limited availability, the replacement of fish meal by plant protein ources
isof great interest It is very important agects that how to improve the utilization of plant protein sources in aquafeeds

Therefore, the aim of the present study was o investigate the effectsof dietary supplementation with methionine on growth,

body composition and levels of serum amino acids in juvenile hybrid tilgpia The tilgpia Oreochramis niloticus XO. aureus
(mean weight of (4 18 £0. 04) g) were fed sgparately in 15 fiberglass tanks (400 L) with 30 fish per tank Five ini-
trogenous and ienergetic diets (crude protein 32%, gross energy 15 8 kJ/g) were fomulated, in which free anino
acidswere supplemented by free D-methionine at 0 00%, 0 05%, 0 10%, O 15% and O 20%, regectively Every
experimental diet was taken three repeats, and fed practical diets containing methionine 0. 45%, 0. 50%, O 55%,

0.60% and Q. 65% (containing cystine 0. 52% ) thrice a day for 60 days at 4% —8% of body weight repectively Re-
aults indicated that the practical diets containing free methionine improved the gecific growth rate (SGR), feed conver-
sion ratio (FCR) , gpparent protein retention (APR) and hepatopancreas lipid content in camparison with the basal diet
(p<0.05). Yecific gowth rate (SGR) of fish fed diets containing methionine 0. 55% was significantly higher than
those in fish fed other diets(p <0 05). The highest feed conversion ratio (FCR) wasobserved in fish fed the diet contai-
ning methionine 0. 55% (p <0. 05). Significantly higher the concentration of serum free methionine was observed in ju-
venile hybrid tilgpia fed diet with methionine 0. 50% level than those of fish fed with other diets (p <Q 05). Therewere
no significant differences in condition factor, whole body moisture, protein, lipid, ash and body amino acids contents of
tilgpia among the five groups (p>0. 05). Viscera ratio and hepatosomatic index decreased significantly with increasing
methionine supplementation level (p >0 05). The results suggested that methionine supplementation can significantly im-
proved growth performance in juvenile hybrid tilgpia Free methioninewasproved © be a significantly better way of dietary
protein supplenentation
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