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Table 1 Composition and nutrient levels of experimental diets (DM basis) %
s A 2 R /K F Dietary lysine level/ %
Items 1.58 1.89 2.15 2.41 2.67 2.90
JEUB} Ingredients
& 118} Peru fish meal 20.00 20.00 20.00 20.00 20.00 20.00
EH Soybean meal 7.00 7.00 7.00 7.00 7.00 7.00
/NZ R T Wheat gluten meal 15.00 15.00 15.00 15.00 15.00 15.00
T KEH K Corn gluten meal 3.00 3.00 3.00 3.00 3.00 3.00
i3 Fish oil 2.05 2.05 2.05 2.05 2.05 2.05
il Soybean oil 2.05 2.05 2.05 2.05 2.05 2.05
KEIIHENE Soybean lecithin 1.00 1.00 1.00 1.00 1.00 1.00
R IR IRS Y Essential amino acid mixture" 6.27 6.27 6.27 6.27 6.27 6.27
TR HERIE S Y Non-essential amino acid mixture” 8.24 7.85 7.45 7.06 6.66 6.27
#1242 Lysine 0.00 0.30 0.60 0.90 1.20 1.50
WIS Dextrin 28.00 28.00 28.00 28.00 28.00 28.00
/L REHE Choline chloride 0.30 0.30 0.30 0.30 0.30 0.30
Wi — 445 Ca(H,PO,), 1.50 1.50 1.50 1.50 1.50 1.50
HirE IR AL Vitamin premix® 1.00 1.00 1.00 1.00 1.00 1.00
WY R AL Mineral premix” 1.50 1.50 1.50 1.50 1.50 1.50
T BERR 4N Sodium alginate 2.00 2.00 2.00 2.00 2.00 2.00
24 % Cellulose 1.09 1.18 1.28 1.37 1.47 1.56
41t Total 100.00  100.00  100.00  100.00  100.00  100.00
E £ IKF Nutrient levels
T¥) i Dry matter 90.70 90.30 89.70 89.70 89.40 90.30
M B Crude protein 45.10 45.20 45.00 45.20 45.10 45.20
HLIE W Crude lipid 7.20 7.10 7.00 7.20 7.20 6.80
LKAy Ash 8.50 8.60 8.50 8.50 8.70 8.60

DT EERIRS Y 4 T 70 i kB2 L The essential amino acid mixture provided the following per kg of diets : ¥% % /i
Arg 10.99 ¢, 41 &R His 4.50 g, F &M Tle 7.37 g, 52 & M2 Leu 13.29 g, AR Met 3 .04 g, KN &R Phe 8.93 g, M & R
Thr 7.79 g, (&R Trp 0.46 g, H &R Val 6.33 g,

VAR T FIEBRIR A Y T 5 iR RHEAE The non-essential amino acid mixture provided the following per kg of diets; K
KRR Asp 41.2 g, H&E 2 Gly 41.2 g,

D A RIIR AR 5 T 5eiakHE L The vitamin premix provided the following per kg of diets: VA 1.212 g, VD, 1.200 g,
VE 20.000 g, VK, 9.091 g, VB, 10.870 g, VB, 7.500 g, VC 30.000 g, VB, 12.121 g, VB,, 2.000 g, "2 folic acid 40.000 g,
Y& biotin 12.500 g, MR nicotinic acid 40.40 g,iZ 245 calcium pantothenate 16.129 g, JLEF inositol 204.082 g, £F 4 & cellu-
lose 592.892 g,

D P R TR A A AT iR AR The mineral premix provided the following per kg of diets; FeC H,O, - 5H,0 4.57 g,Zn-
SO, + 7H,0 9.43 ¢,MnSO, + H,0 (99%) 4.14 g,CuSO, - 5H,0 (99%) 6.61 g,MeSO, - TH,0 (99%) 238.97 ¢, KH,PO, 233.2 g,
NaH, PO, 137.03 g, (C,H.0,),Ca - 5H,0 (98%) 34.09 g,CoCl, - 6H,0 (99%) 1.36 g,KIO,(99.8%) 0.01 g.

MU B HLAG B K4 B A & ag i PFLIRE AL (BEx6.25) T  HLIE I & = R &
IS AOAC (1995) 2 B4R T . 7J<63\ =2 PG 200 22 | $2 BOH A WL Ry 2 5 MUK %
K H 105 C 8 T4 a0 52 L A & B R K 550 TR A Be il . WL 2 2 52 41
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G (SR, % ) = 100xIRX56 25 5 i 7716 1 2 8/ 0.05) . 1.58% 2H & 5 0 4y £ 1) B 376 o b 5 IK T 3
TR 0 B R 0 R A A 41 ( P<0.05) , M 2 R K F-7E 1.89% ~2.90%
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iE FHF B 45 1 22 %R, R H SPSS 19.0
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Table 2 Effects of dietary lysine level on growth performance of juvenile yellow catfish

e Tl 2 B2 7K 7 Dietary lysine level/%

Items 1.58 1.89 2.15 2.41 2.67 2.90
WIGRIRE IBW/g 2.00+0.00 1.99+0.01 2.00+0.00 2.01+0.01 2.00+0.00 2.00£0.00
AKHKIRE FBW/g 19.48+1.40° 22.03+0.11™  21.84+1.45" 25.52+1.77¢ 25.23+1.71°  21.85+0.49°

HHE WGR/ % 872.26+69.88" 1 003.96+2.87™  991.25x71.41°1 169.71£90.36° 1 159.83+82.93° 993.31+25.56"

%% SR/ % 88.33+2.89° 95.00+0.00" 95.00£0.00" 98.33+2.89" 93.33%2.89" 100.00+0.00°
FREE K SGR/(%/d)  2.84+0.09° 3.00+0.01° 2.99+0.08° 3.17%0.09° 3.17+0.08°  2.99+0.03"
TR 3% FE 0.62+0.08" 0.71+0.03" 0.65+0.05" 0.74+0.05" 0.70+0.03"°  0.76+0.05"
M BRCR PER 1.39+0.17* 1.58+0.07" 1.45+0.11% 1.61+0.11° 1.55+0.06" 1.70+0.10°
A I HSL % 1.65+0.03 1.57+0.44 1.68+0.11 1.65+0.35 2.00+0.39 1.71%0.25
RE 385 CF/ % 1.44%0.12 1.58+0.40 1.43+0.34 1.54+0.23 1.43+0.32 1.47+0.22
WNAE L VSI/ % 6.56+0.25 7.26+1.51 7.54%0.65 6.08+0.44 6.49+0.73 6.38+0.33

[T RS R AR A R/ING TR R R 22 57 3% (P<0.05) . R,

Values in the same row with different small letter superscripts were significantly different ( P<0.05). The same as below.

22 ARPHERKENEFaSEaLEGMNAIA
3000k

i 3% 3 AT, ] sk st 22 R 7K F x4 AL
P9 5 KRG 05 i DA B UL R R A
WERW(P>0.05) , LIEIRAKE R 2.41 % 4

R B T i e, O B T R KCE R
1.58%H ( P<0.05) , 4=t FAL ALK 4 2 i 2 L
2.41 % H B AR, IF o0 M B E T 2.15% 1 1.89% 41
(P<0.05) ,
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Fig.1 Relationship between dietary lysine level and
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Table 3 Effects of dietary lysine level on the nutritional components of whole
body and muscle of juvenile yellow catfish %
mH T A6l i 2 B2 7K 7 Dietary lysine level/%
Items 1.58 1.89 2.15 2.41 2.68 2.90
44t Whole body
TF¥ ) Dry matter 29.17+3.07 29.67+3.49 33.52+4.34 28.41+2.23 31.94+1.71 24.89+4.19
MEFH Crude protein - 12.67+0.26° 13.29+0.85®  13.58+0.62®  13.83%0.36" 13.76+£0.66®  13.70+0.41™
MR Crude lipid 10.18+0.56 10.29+0.74 9.89+0.44 9.42+0.44 9.66+0.66 9.63+0.92
HLIK S Ash 4.06+0.03™ 4.31+0.18™ 5.05+1.09° 3.05+1.68° 4.27+0.18™ 4.25+0.12"
WLIA Muscle
T4 /& Dry matter 28.09+4.67 29.70+9.08 31.97+8.54 30.67+7.91 29.24+5.18 20.38+6.72
HMIZE A Crude protein  24.35+0.91 24.61+1.14 23.75+0.05 23.10+0.54 23.92+0.79 23.27+0.78
MG A Crude lipid 3.20+0.21 3.94+0.08 3.43+0.26 3.24+0.23 3.54+0.23 2.14+1.65
HLIK S Ash 2.67+0.39™ 2.79+0.13° 2.72+0.23"® 2.26+0.06" 2.51+0.14™ 2.30+0.02%
T4 EARPBERKENEFEHEINASERARNZIE
Table 4 Effects of dietary lysine level on amino acid composition of muscle of juvenile yellow catfish %
i Tk & B2 /K SF Dietary lysine level/ %
Items 1.58 1.89 2.15 2.41 2.67 2.90
HE R Arg 4.48+0.14° 4.57+0.13" 4.60+0.04™ 4.62+0.28"™ 4.83+0.11"™ 4.89+0.11°
MR His 1.74+0.08" 1.84+0.04 1.89+0.01° 1.90+0.11™ 1.96+0.06" 2.02+0.07¢
S AR e 3.54+0.14" 3.62+0.10" 3.64+0.03" 3.66+0.22" 3.83+0.07° 3.84+0.09"
THIR Leu 6.51+0.25" 6.68+0.20° 6.64%0.03" 6.54+0.22° 6.53+0.07° 6.46+0.07"
#HE MR Lys 6.71+0.34" 6.95+0.26" 7.06+0.08" 7.09+0.44™° 7.44+0.18% 7.54+0.22°¢
HAM Met 2.11+0.05° 2.18+0.06™ 2.19+0.02" 2.21+0.14"° 2.31+0.06"™ 2.34+0.06¢
HE MR Thr 3.40%0.15° 3.48+0.11" 3.51+0.03™ 3.52+0.25" 3.65+0.09™ 3.70+0.08°
RN R B2 Phe 2.87+0.11° 2.92+0.08" 2.94+0.01" 2.98+0.14" 3.09+0.04" 3.14+0.07¢
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L3R 4
Wi H Tl kL 2 2 7K °F- Dietary lysine level/ %
Items 1.58 1.89 2.15 2.41 2.67 2.90
AR Val 3.93+0.13° 4.02+0.10™ 4.04+0.02" 4.06+0.23" 4.23+0.08° 4.27+0.10°
IR ILER EAA 35.29+1.36"  36.27+1.06®  36.51+0.24™  37.21+2.26™°  38.87+0.80°  38.20+0.95"
NER Ala 4.56+0.14° 4.62+0.21° 4.71+0.10™ 4.72+0.35" 4.92+0.11"  4.99+0.07°
KA ZIR Asp 7.48+0.28" 7.67+0.26™ 7.75+0.06™ 7.76+0.51"° 8.14+0.18™  8.26+0.20°
BeE R Cys 0.76+0.07" 0.84+0.07" 0.81+0.10™ 0.72+0.06™ 0.74+0.07"  0.69+0.03"
HHR Glu 11.33+0.40* 11.53+0.38®  11.63+0.16™  11.69+0.93" 12.24+0.33"  12.39+0.23"
HZ R Gly 3.79+0.15" 3.75+0.18" 3.85+0.05" 3.80+0.21" 4.02+0.10®  4.11+0.11°
4R Pro 2.67+0.10 2.67+0.08 2.66+0.02 2.63+0.16 2.75+0.08 2.80+0.08
22 F R Ser 2.76+0.10" 2.76+0.07" 2.80+0.03" 2.87+0.22" 2.91+0.12"  3.05+0.05"
& 2 FR Tyr 2.43+0.09° 2.54+0.06™ 2.56+0.01" 2.58+0.16™° 2.67+0.06™  2.73+0.06°
FEVFH I NEAA  35.78+1.18° 36.38+1.30"  36.77+0.35™  36.87+2.48" 38.38+0.85™  39.02+0.76°
x5 EARPBERKENEFELSE L MIBRZIE
Table 5 Effects of dietary lysine level on whole blood indexes of juvenile yellow catfish
i H Tk & B2 7K SF Dietary lysine level/ %
Items 1.58 1.89 2.15 2.41 2.67 2.90
F4HA WBC/x10° L™ 19.10+4.20 18.60+3.06 14.60+4.16 16.23+1.89 20.00+2.59 19.50+4.23
Z1 41l RBC/ %10 L™ 1.76+0.20 1.77+0.19 1.88+0.18 1.96+0.22 2.01+0.14 1.89+0.17
LA R A HCT 0.23+0.03 0.22+0.01 0.23+0.03 0.23+0.03 0.23+0.02 0.22+0.03
MLEH HGB/(g/L)  73.6710.12  74.00+5.00 77.00+4.36 73.67+15.50  80.33%6.51 67.00+8.54
xF6 ARMHERAKENEHAELYHEMFIRRAN
Table 6 Effects of dietary lysine level on serum indexes of juvenile yellow catfish
A Tk & B2 /K Dietary lysine level/ %
Items 1.58 1.89 2.15 2.41 2.67 2.90
o [
5.42+0.28 4.96+0.56 5.47+0.51 4.89+0.32 5.70+0.36 5.17+0.72
TC/( mmol/L)
A 3.09+0.48 3.83+0.57 3.63+0.93 3.61+0.76 2.95+0.62 3.83+0.52
GLU/(mmol/L)
Hih = 5.87+1.02" 8.03+1.04° 4.54+1.21° 6.59+1.41" 6.78+1.06" 5.68+1.61°
TG/ (mmol/L) 5.87+1. 031, 54+1. 59+1. 78+1. .68+1.
@ﬁ%ﬁ@& c c b b a a
ALT/(U/L) 20.33+1.53 20.67+2.52 16.33+1.53 14.67+2.52 9.33+2.52 8.67+2.52
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Lysine Requirement of Juvenile Yellow Catfish ( Pelteobagrus fulvidraco )

QIU Hong HUANG Wenwen HOU Yingmei LI Yi ZHOU Qicun”
( Laboratory of Fish Nutrition, School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: In this experiment, six isonitrogenous and isolipidic practical diets ( contained 45.00% crude protein
and 7.00% crude lipid) were formulated with dietary lysine supplement levels of 0, 0.30% , 0.60% , 0.90% ,
1.20% and 1.50% , and the measured values of dietary lysine levels were 1.58% , 1.89%, 2.15%, 2.41% ,
2.67% and 2.90% , respectively, in order to evaluate the effects of dietary lysine level on growth performance,
nutritional components and blood indexes of juvenile yellow catfish ( Pelteobagrus fulvidraco) , and to deter-
mine the lysine requirement of juvenile yellow catfish. A total of 360 yellow catfish with an average initial body
weight about 2.00 g were randomly allocated to 6 groups with 3 replicates per group and 20 juvenile yellow cat-
fish per replicate. The experiment lasted for 12 weeks. The results showed as follows; the survival ratio ( SR)
in 1.58% group was significantly lower than that in other groups ( P<0.05). With the dietary lysine level in-
creasing, the weight gain rate (WGR) and specific growth rate ( SGR) were firstly increased and then de-
creased, and the highest values of WGR and SGR were found in 2.41% group. The lowest values of feed effi-
ciency (FE) and protein efficiency rate (PER) were found in 1.58% group, and significantly lower than those
in other groups except 2.15% group ( P<0.05). The condition factor ( CF) , hepatosomatic index ( HSI) and
viscerosomatic index ( VSI) were not significantly affected by dietary lysine level ( P>0.05). There were no
significant differences in the contents of whole body dry matter and crude lipid and muscle dry matter, crude
lipid and crude protein among all groups ( P>0.05) , but the contents of whole body ash and crude protein and
muscle ash were significantly affected by dietary lysine level ( P<0.05) , and the lowest contents of whole body
and muscle ash and the highest content of whole body crude protein were all found in 2.41% group. The whole
blood red blood cell count, white blood cell count, hemoglobin content and hematocrit were not significantly
affected by dietary lysine level ( P>0.05) , and the serum total cholesterol and glucose contents and aspertate a-
mino transferase ( AST) activity were also not significantly affected by dietary lysine level ( P>0.05) , but the
serum triglyceride content and alanine amino transferase ( ALT) activity were significantly affected by dietary
lysine level ( P<0.05). Base on the linear model with the WGR as an evaluation index, the lysine requirement
of juvenile yellow catfish is 2.61% of diet (5.80% of dietary protein ) .[ Chinese Journal of Animal Nutrition ,
2015, 27(5): - ]

Key words: juvenile yellow catfish ( Pelteobagrus fulvidraco) ; lysine; requirement; growth performance;

blood indexes
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