30 3 Vol. 30 ,No. 3

2006 5 ACTA HYDROBIOLOGCA SINICA May, 200 6
1.2 2 1 2 2
(1. , 430070 ;2. ; s 430072)
, 69d
, 1.82% 2.32% 2.82% 3.32% 3.82% 4.32% 4.82 %7
, 3 ;
3h, 332% ,
, 3.82%
) (P<0.05) 2.32% ,
s (P<0.05) (AST) 4.82% ,
(ALT) 1.82% 4.82% ,3.32% , (P>0.05)
2.82% A4.82% y )
, , (P<0.05) ,
3.27T%, 8.52%
1 963.7 A :1000-3207 (2006) 03-0247-09

( Carassius auratus gibdio) , . ;
20 80 , , ,
( Cyprinus carpio var. singuonensis)

( Carassius auratus gibdio (Bloch)) ,

[1] [5]
1
[2—4] 1.1
7 ( 4.82% ):
, , ( 1,
:2005-11-23; :2006-02-10
(2001BA505B06)

(1978 9 ,

,apie @hb. ac.cn, Tel/ Fax:027 68780667



248 30

3) 28 —32g, 3 , 1, 2
20 15d , , el
(9:00 15:00) , 2425 | ;
12/12D (8:00 20:00) ,pH 6.4—7, 1.82% 2.32%
>6my/L <0.2mg/L , <0.1mg/L 2.82% 3.32% 3.82% 4.32%  4.82 %7
, 3691215 24h 3 ,
' 3 3
1.2 , , 6mol/L  NaOH (207
3mm ,60 -4
1

Tab.1 Formuaion and conpostion of the experimentd diets

Gontent ( %)
Ingredient
eperimenta diet Gontrol diet
White Fshmed (USA) 52.00 62.30
Fshail 3.00 3.00
Sybean oil 3.00 3.00
Sarch 23.93 21.03
a- a-dgarch 2.00 2.00
Cdlulose 2.00 2.00
Vitarin premix* 0.56 0.56
Minera prerix? 5.00 5.00
Croline Chloride 0.11 0.11
Chrorric oxide 1.00
Qysdadline L-amiro acids 7.40 1. 00(Met)
Chemica conposition(in dry netter)
Dry maiter ( %) 95.70 9. 32
Crude protein( %) 38.45 37.86
Crude lipid( %) 11. 09 12.31
Ash( %) 16. 26 16. 79
Energy (KJ/ @) 18.10 17.91
1 (my/ kg ): B1,20; B,,20; Bg ,20; B12,0.020; 5; 50; ,100; ,100;
0.1; ,645.2; C,100; A 110; D ,20; E,50; K,10; ,1000

Vitamin premix(mg/ kg det) :thiamin, 20:ribdflavin, 20; pyridoxine, 20; cyanocobdanine, 0.020; folic acid, 5; cacium patotheniate, 50; irpstol |
100; niacin, 100; hictin, 0.1; Sarch, 645.2; asorbic acid, 100; Vitamin A, 110; Vitamn D, 20; Vitamn E, 50; Vitamn K, 10; Choline chio-
ride, 1000.

2 (d/ kg ): 15 15; 32; ,20; 2.5; 3.5; ,0.353; ,
0.162; ,0.031; ,0.001; ,0.003; ,0.45
Minerd premix (g kg det) :Nad , 1; MgS0, 7H;0, 15; KH,PO,, 32; Ca(HoPOy) 2+ H0O, 20; FeS0y, 2.5; CsHipCag+ 5H,0, 3.5; Zn0,- 7H,0,
0.353; Mn0,4 4H,0, 0. 162; Cu04 5H,0, 0.031 ;D04 6H,0, 0.001; KIOs, 0.003; Sarch, 0.45.
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2 (% )
Tab.2 Conpostion of cryddline L-amino acids premix( %dry metter)
Lysine leve 1.82 2.32 2.82 332 3.8 4.32 4.82
Arg 0.493 0.493 0.493 0.493 0.493 0.493 0.493
His 0.124 0.124 0.124 0.124 0.124 0.124 0.124
Thr 0. 787 0.787 0. 787 0.787 0. 787 0.787 0. 787
va 0. 361 0.361 0. 361 0. 361 0. 361 0. 361 0. 361
lle 0. 608 0.608 0. 608 0. 608 0. 608 0. 608 0. 608
Leu 1.614 1.614 1.614 1.614 1.614 1.614 1.614
Phe 0.101 0.101 0.101 0.101 0.101 0.101 0.101
Tip 0. 312 0.312 0. 312 0.312 0.312 0.312 0. 312
Lys 0. 000 0. 500 1. 000 1. 500 2.000 2.500 3.000
A 0.810 0.675 0.540 0.405 0.270 0.135 0. 000
Qy 1.800 1.500 1.200 0. 900 0. 600 0.300 0. 000
Ala 0.390 0.325 0. 260 0.195 0.130 0. 065 0. 000
3 (% )
Tab.3 Qonpostion of the essertid amino acids for the experimenta dets( %dry metter)
Lydre levd 1.82 2.32 2.82 3.32 3.8 4.32 4.82 Qontrol
Lys 2.38 2.76 3.03 334 3.69 4.24 4.52 2.51
Met 0.98 0.95 0.91 0.92 0.93 0.94 0.94 1.88
Arg 1.66 1.91 1.72 1.91 1.99 17 2.16 1.82
Thr 2.18 2.21 2.08 2.07 2.11 2.18 2.12 1.69
vd 1.9 1.97 1.87 1.86 1.92 1.89 1.92 1.88
lle 1.84 1.89 1.76 1.79 1.83 1.8 1.83 1.54
Leu 4.19 4.19 4.03 4.01 4.1 4.18 4.11 2.95
Phe 1.35 1.36 1.3 1.28 1.34 1.34 1.33 1.44
His 0.74 0.75 0.7 0.68 0.74 0.73 0.74 0.74
Andytica resut of the amiro acidsin the diet.
1.3 27  56L 20:00) pH 6.2—, >6my/L, <0.2my/
L, <0.1mg/L
, , 1.4 (9:00
15d 7 15:00) , 1h 70
, (9:00 15:00) :
) 24h , 70 -4
( 7.85+0.03g) , , , ,1h
20 3 ) )
(P>0.05) 3 pH :
10 , , 1.5

, 2 +3 , 121/12D (8: 00 3h, 5
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2.32% (P <0.05) (P<0.05) ,
2.32% , (P<0.05) 2.82 %

4 ( + )’
Tab.4 Hfedt of dfferent detary lysine levels on growth and feed utilization of gbd cap(mean+ S E.)

(% )
Lysne level IBW(g) FBW(g) SGRW( %/ d) FR( % d) FCE( %)
1.82 7.84£0.02 21.50+0.82% 1.46 £0.05% 2.12+0.04% 63. 61+ 1.28%
2.32 7.85+0.02 20.17 £0.16% 1.37+0.01% 2.70+0.06° 44.95+3.18°
2.82 7.87+0.01 21.36£0.47* 1.45+0.03% 2.030.09% 66.11+ 1. 99°
3.32 7.84+0.03 21.87 0. 66" 1.49+0.05° 2.10+0.02% 65.16 + 1. 172
3.8 7.84£0.02 20.51 £ 0. 46% 1.39+0.03% 2.05+0.04° 63.15+0.90%
4.32 7.83+0.02 21.26 +0.06% 1.45+0.00% 2.13+0.032 62.78 £0.74%
4.82 7.87+0.01 20.93%0. 12% 1.420.01® 2.05+0.04% 64.04 £0.79%
* (P<0.05) Meanswith dfferent superscripts are significantly different ( P<0.05) .

IBW(g) :initia body weight.
FBW(g) :find body weight.

(% ) =100x(Ln -Ln )V
SGRw : gecific growth rate in wet weight ( %/ d) =100 x (Ln(FBW) - Ln(IBW) )/ days.
(% ) =100x /1 (( + )12/ ;
FR:feeding raie( %/ d) =100 xfeed intake/ (initid body weight +fina body weight) / 2) / days.
(%) =100 x ) ;
FCEw :feed converson dficiency in wet weight ( %) =100 xwet weight gain / totd feed intake.
5 ( + )"

Tab.5 Hfedt of dfferent detary lysne leves on gpparent dgedihbility codficientsin gbd cap(mean+ S. E.)

(% )

Lysne level ADCd( %) ADQ (%) ADCe( %)
1.82 78.87£0.77° 90.97+0.44 89. 67 + 0. 50°
2.32 76.42 +0.08% 91.56+0.45 87.76 +£0.22°
2.82 77.21+0.70° 90.50+0.21 89.38 +0.41°
3.3 78.72+0.33° 90.75+0.43 89.60 0. 14°
3.8 79.34+0.63° 91.30+0.34 90.01 0. 62°
4.32 76.66 +0. 332 90.89+0.24 89.29+0.09°
4.82 78.56 £ 0. 53" 91.17+0.38 90.140.34°

* (P<0.05) ,Meanswith different superscripts are significantly different ( P <0.05) .
(%) =100 (1- Cr0s / G0s )
(%) =100 x (1- 0r:0; x 1( G203 x )
(%) =100 x (1- 0r:0; x 1( G203 x )

ADCd : Apparent digedihility codficients o dry metter (%) =100 x (1- Or;,Ozin the diet/ OrOzin the feces) ;

ADQp :Apparent digedihility codficients of crude protein( %) =100 x (1- Or,Osin the diet x crude protein content in feces' (Cr,0zin the feces x crude pro-
teinin the det)) ;

ADCe:Apparent digedihility coefficients of gross energy( %) =100 x (1- Or,Ozin the diet x gross energy content in feces’ (Qr,Ozin the feces x gross energy
inthe diet)) .



252 30

5 1
(P<0.05) , 321 %, 852% ( 3
232% 4.32% , y=0.042x + 1. 319(x < 3. 27 %)
182%332%382% 48% (P< y= - 0.031x + 1. 556 (x > 3. 27 %)
0.05) , 2.82% 1.5 .
(P>0.09) , 3.82% % * : .
15 1
B A bl 0.03x+1.56
w1 . ! =—(0.03x+1.
(P>0.05) , 2.32% %  [(P<OOSR=01D)!  (pcg s R=017)
2.32% , * 1.3 i
H 1x=3.27 Y=-0.0306x+1.5566
(P<0.05), 482% ﬂﬁ Y=0.042x+1.3191 1
= ;
2.4 12 | . . L . . )
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3
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g 20+ —m— Lys
3.32% : (p> £ -
o
0.05) 2.82% 215}
Q
0 . s
4.82 % ; 210k
g
L 1 1 {
W St
(P<0.05) -
4 % 1 1 1 1 1 1 1
’ ’ ﬁ 1.82 2.82 3.82 482
BB SR K- (%1457
Lysine levels in diets (% dry matter)
, (P>0.05)
2.5 4
(Broken-line) FHg.4 Hfedt d lysrelevdsin deson plasrafree aviro addsd ghd cap
6 ( + ) ”
Tab.6 Hfect of dfferent detary lysne levels on physologica and biochericd parareters o gibel cap(mean+ S E.)
(% )
. 1.82 2.32 2.82 332 3.82 4.32 4.82
Lysne leve
/ (%) CW/ BW 83.57+0.42® 83.63+0.26%° 83.60+0.57" 84.85+0.24° 82.46+0.51" 83.62+0.09® 83.13+1.00%
/ (%) HSI 7.93+0.51 9.14+0.73 8.79+0.42 7.38+£0.73 8.05+1.39 7.94+0.22 7.60+1.72
AST(U/ g 0.89+0.12 0.77+£0.23 0.69+0.08 0.81+0.10 0.63+0.11 0.51+0.08 1.02+0.50
ALT(U/ g 0.25+0.05 0.24+£0.08 0.24+£0.02 0.18+0.06 0.22+0.01 0.19+0.05 0.25+0.05
Hb(g/ 200m) 8.18+0.66 8.24+0.47 8.56+0.37 8.50+0.60 8.36+0.60 8.18+0.22 8.14+0.28
RBC( x10%/L) 1.51+0.04 1.41+0.16 1.34+0.34 1.25+0.04 1.26+0.08 1.13+£0.04 1.04£0.10
(my/ 100m) 17.28+1.51° 20.07+1.47® 18.45+0.55° 18.26+0.59° 19.88+1.77® 22.40+0.78% 20.03+0.88%
* (P<0.05) ,Meanswith different superscripts are sgnificantly dfferent ( P < 0. 05)
CW/BW: (Carcass weight/ body weight x 100) ;HSI : (Hepatoometic index) ;
AST: (dutamic-oxa acetic transaminase) ;ALT: (dutamic-pyrwic transaminese) ;

Hb: (Haenpgohin) ;RBC: (Red blood cdl) .
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THE UTIL IZATION AND REQUIREM ENT OF DIETARY LY SINE
FOR JUVENIL E GIBE. CARP

ZHOU XiarrJun'? | XIE ShourQi%, XIE Qong Xin' , LEl Wi and ZHU Xiao-Ming?
(1. Fsheries Cdlege, Huazhong Agriculture University, Wuhan  430070;
2. Indtitute d Hydrobidogy, The Chinese Academy o Sdences, State Key Laboratory  Freshwater Ecdogy and Biatechnology , Wuhan — 430072)

Abstract :Two experi ments were conducted to invedigete the utilization of crysd amino acids and the dietary requirement of 1y
snefor juvenile gbe carp ( Carassius auratus gibdio) . Two kindsdf formulated diets supplemented with crystd lys ne or methio-
nine were fed to fish and blood were sanpled and plasma free amino acids content were determined. A 69-day growth trid was
conducted to determine the quartitative dietary lySne requirement usng diets containing white fish med as the main source of
protein, supplemented with crydaline amino acids. Seven initrogenous and isocaoric diets containing graded levels o lysne
(1.82,2.32,2.82,3.32,3.82, 4.32 and 4. 82g/ 100g, dry diet) were formulaed. Fsh were randonly socked in triplicate
groups in 56-1 indoor flow-through tanks. The fish were fed to gpparent satiation during the experiment.

The results showed that juvenile gbe carp is able to absorb dietary crydaline lysne and methionine, the highest content of
free lydne and free methionine in plasma were observed a 3h dter feeding. The highes ecific gronth rate(SGR) , find body
weight and carcass weight/ body weight (CW/ BW) were observed at 3. 32 % digtary lysine , while hepatosométic index (HSl) was
loneg. The gpparent digedihility codficients of dry metter was dgnificantly dfected by dietary lysne contents, and the highes
va ue was observed & 3. 82 % group ( P<0.05) . The gpparent digedtihility codfficients of gross energy was d 0 sgnificartly &-
fected by dietary lydne concentrations, and the highest was observed a 2. 32 % group (P <0.05) . The goparent digedihbility
codficientsof crude protein were not sgnificant between the groups ( P > 0.05) . The activity of liver dutamic-oxa acetic
transaminase(AST) and the dutamic-pyruvic transaminase(ALT) was ot significantly dfected by dietary lysne. AST and ALT
was highest at 4. 82 % group. Haenpgohin was highes at 2. 82 % group , and lowes a 4. 82 % group. With the increase in di-
etary lysne, the content of serum urea increased significantly ( P <0.05) while the number of red blood cell decreased.

The optimd dietary lys ne requirement for maximum gronth of Carassius auratus gibdio was 3. 27 % o dry metter or 8. 52 %
of protein based on brokerrline regresson.

Key words: Carassius auratus gibdio; Lysne; Absrption; Utilization; Requirement



