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L- (99%, )0%
, 03% 0.6% 09% 12% 1.5% 1.8%, 7
(D
60 R
1 ( ,F-75 )
1.1 3.0 mm ,
, 20°C 2
F1 IWEBES
Tab.1 Formulation and proximate analysis of trial diets
%
. . /% arginine level
ingredient
2.13 2.42 2.71 2.95 3.20 3.48 3.74
white fish meal 28.00 28.00 28.00 28.00 28.00 28.00 28.00
dehulled soybean meal 18.00 18.00 18.00 18.00 18.00 18.00 18.00
wheat meal 20.00 20.00 20.00 20.00 20.00 20.00 20.00
corn gluten meal 10.00 10.00 10.00 10.00 10.00 10.00 10.0
!essential amino acids' 5.46 5.46 5.46 5.46 5.46 5.46 5.46
? nonessential amino acids’ 2.71 2.71 2.71 271 2.71 2.71 2.71
arginine 0.00 0.30 0.60 0.90 1.20 1.50 1.80
+ glycine+aspartic acid 1.80 1.50 1.20 0.90 0.60 0.30 0.00
fish oil 3.00 3.00 3.00 3.00 3.00 3.00 3.00
soybean oil 3.00 3.00 3.00 3.00 3.00 3.00 3.00
phospholipid 1.50 1.50 1.50 1.50 1.50 1.50 1.50
calcium monophosphate 1.60 1.60 1.60 1.60 1.60 1.60 1.60
choline chloride 0.50 0.50 0.50 0.50 0.50 0.50 0.50
betaine hydrochloride 0.10 0.10 0.10 0.10 0.10 0.10 0.10
C vitamine C phosphate 0.05 0.05 0.05 0.05 0.05 0.05 0.05
ethoxy quinoline 0.03 0.03 0.03 0.03 0.03 0.03 0.03
? vitamin premix3 0.20 0.20 0.20 0.20 0.20 0.20 0.20
* mineral premix* 0.20 0.20 0.20 0.20 0.20 0.20 0.20
microcrystalline cellulose 3.85 3.85 3.85 3.85 3.85 3.85 3.85
total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
(% ) proximate composition (% dry matter)
arginine 2.13 2.42 2.71 2.95 3.20 3.48 3.74
crude protein 50.48 50.31 50.19 50.44 50.49 50.50 50.40
crude lipid 10.34 10.33 10.67 10.33 10.43 10.20 10.65
crude ash 10.60 11.51 11.24 11.79 11.32 11.61 11.24
. 1 ( 100 ): , 1.659 g; , 0.085 g; , 0.627 g; , 0477 g; ,0.441 g;
,0.243 g; , 1.308; ,0.704 g.
: (100 ): =11
: ( ): (B1), 25 mg; (Bo), 45 mg; (Bs), 60 mg; (Bs), 200 mg; (Be), 20 mg;
(B7), 1.20 mg; B, 0.1 mg; , 800 mg; ,20 mg; A, 32 mg; E, 120 mg; D, 5 mg; K3, 10 mg.
¢ ( ): , 2 mg; 0.8 mg; (1%), 50 mg; , 10 mg; , 80 mg; , 50 mg;
, 60 mg; , 1200 mg; , 100 mg; , 1447.2 mg.

Note: ' essential amino acids(per 100 g diet): L-lysine, 1.659 g; L-histidine, 0.085 g; Leucine, 0.627 g; L-isoleucine, 0.477 g; L-methionine,
0.441 g; L-phenylalanine, 0.243 g; L-threonine, 1.308 g; L-valine, 0.704 g.
nonessential amino acids(per 100g diet): L-aspartic acid : glycine=1 : 1.

? vitamin premix(per kg diet): Vitamin B,, 25 mg; Vitamin B,, 45 mg; Vitamin B;, 60 mg; Vitamin Bs, 200 mg; Vitamin B,, 20 mg; Vitamin B-,
1.20 mg; Vitamin By,, 0.1 mg; Inositol, 800 mg; Folic acid, 20 mg; Vitamin A, 32 mg; Vitamin E, 120 mg; Vitamin Ds, 5 mg; Vitamin K3, 10 mg.
* mineral premix(per kg diet): Sodium fluoride, 2 mg; Potassium iodide, 0.8 mg; Cobalt chloride(%), 50 mg; Cupric sulphate, 10 mg; Ferrous sulphate,
80 mg; Zinc sulphate, 50 mg; Manganese sulphate, 60 mg; Magnesium sulfate, 1200 mg; Sodium chloride, 100 mg; Zeolite powder, 1447.2 mg.
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Tab.2 Amino acid composition of the experimental diets of juvenile Epinephelus coioides

%TH i % DM

/% arginine level

amino acid
2.13 2.42 2.71 2.95 3.20 3.48 3.74
aspartic acid 5.10 4.96 4.81 4.63 4.58 4.45 4.33
threonine 2.50 2.48 2.55 2.38 2.49 2.54 2.54
serine 1.73 1.71 1.76 1.65 1.72 1.73 1.76
glutamic acid 6.10 6.05 6.26 5.88 6.03 6.13 6.26
glycine 4.39 4.05 4.00 3.93 3.81 3.54 3.41
alanine 2.17 2.15 2.18 2.11 2.14 2.17 2.20
cystine 0.54 0.56 0.56 0.58 0.53 0.52 0.58
valine 2.09 2.04 2.10 2.13 2.13 2.08 2.10
methionine 1.10 1.12 1.09 1.22 1.07 1.11 1.12
isoleucine 1.97 1.81 1.84 1.76 1.79 1.83 1.82
leucine 3.63 3.58 3.70 3.55 3.61 3.68 3.75
tyrptophane 1.29 1.29 1.31 1.50 1.26 1.24 1.36
phenylalanine 1.75 1.76 1.75 1.67 1.72 1.72 1.80
lysine 3.76 3.34 3.65 3.57 3.80 3.51 3.49
histidine 0.72 0.73 0.74 0.74 0.73 0.73 0.74
arginine 2.13 2.42 2.71 2.95 3.20 3.48 3.74
proline 2.11 2.09 2.12 2.09 2.06 2.10 2.16
amino acid sum 43.08 42.14 43.13 42.34 42.67 42.56 43.16
1.2 14
AOACHY
105°C ,
2 , ;
> 5
(7.5240.02) ¢, 7, 3 , , 550°C 5h
30, 1 m’ 6 mol/L  HCI
, 08: 00 16: 00 110°C 24 h
, 6 mg/L, ( A300, )
pH7.7~8.0, 26~30°C, 8 1.5
1.3
, 24 h (TP) (CHOL)
12 (GLUC) (TG)
-20C , ; (7020 HITACHI, Japan)
, , ; (NOS) (LZM)
, 1.5mL
, 6h 4000 r/min 10 min, 1.6
1.5 mL , -207C (weight gain rate, WGR, %)=100x

(We=Wy) IW;
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(special growth rate, SGR, %/d)= ANOVA , (P<0.05),
100x[In(Wy) —In(W})]/D Duncan’s , +
(feed coefficient rate, FCR)=W¢/ (¥ £SD)
(WrtWo=W1)
(survival rate, SR, %)=100xNy/N; 2
(heptosomatic index, HSI, %)=100xW /Wy 2.1
(protein deposition rate, PDR, %)=
100X (WxCP—WxCPy)/CP 3
(lipid deposition rate, LDR, %)= 93% ’
100x(WxCL~WxCLy)/CL ’
) L W) (P<0.09) ’
; D s W(g) ; Wa(g)
;W) ; Wie) 2 ’
( ) Ni : (P<0.05) (2.13%) ,
N s Wi(g) Wa(g) (P<0.05)
; CP(%) CPo(%) (P>0.05) L
; CP(%) ; CL(%)  CLo(%)
; CL(%) SGR = —0.3208x” + 1.9647x+ 0.2864,
R? = 0.8949) ,
1.7 3.06%,
SPSS 19.0 6.07%
F3 ANDRBERKENRTAERESENEK. FARH B AR E G
Tab.3 Effect of dietary arginine level on growth performance, feed utilization and HSI of juvenile Epinephelus coioides
n=3; x +SD
, /% arginine level
tem 2.13 2.42 2.71 2.95 3.20 3.48 3.74
/% SR 100.00£0.00 98.89+1.92  100.00+0.00  100.00+0.00  100.00£0.00  100.00:£0.00 100.00+0.00
g Wi 7.52+0.01 7.52+0.02 7.52+0.02 7.53£0.02 7.51£0.01 7.51x0.00 7.53+0.02
Ig W, 40.83+0.87"  43.66+0.56"  46.64+0.39°  49.32+0.46°  45.62+£0.38°  44.97+0.32° 43.91+0.48°
/% WGR  442.22£13.31° 480.74£7.19" 520.57+6.11°  554.96£6.14°  516.03£5.06°  504.79+13.52°  488.81=15.88"
/%d "SGR 3.02+0.05° 3.14+0.02° 3.26+0.02¢ 3.35+0.02¢ 3.25+0.02¢ 3.2120.04% 3.17+0.05™
FCR 1.43+0.04° 1.32+0.02° 1.22+0.02° 1.18+0.02° 1.21£0.01% 1.22+0.03% 1.22+0.02%
PDR 0 0565e1000 27.4280.78%  30.22£0.51°  31.87£1.88°  30.28£0.79°  30.32%1.79° 30.6420.63°
LDR % 42.96£1.31°  47.34+1.75"  52.32+3.34°  57.89+£3.92'  53.15+4.81°  50.58+2.37" 48.81+1.32"
/% HSI 1.68+0.08 1.73£0.26 1.90+0.21 1.76+0.36 1.460.18 1.560.36 1.41+0.34
: (P<0.05).
Note: Values in the same row with different letters are significantly different (P<0.05).
2.2 2.13% (P<0.05),
(P>0.05)

, 3.20%

(P>0.05)
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34,

y=-0.3208x* + 1.9647x + 0.2864 23
e ¢ R =0.8949
O
wn
TE ¢ * 5 s 5
5 \ GLUC (P<0.05),
p 2.13%  2.42% (P<0.05)
R . 2.95% TP (P<0.05),
29 : : : ;
2.0 25 3.0 3.5 4.0
TR 2R & 7/% diet arginine level CHOL TG
(P>0.05) 6 , T-NOS
1
SGR
. BaR) . 2.95% (P<0.05) LZM
Fig. 1  Effect of dietary arginine level on specific growth rate
of juvenile Epinephelus coioides (P>0.05)

x4 ARBEERRKTNREAHEGE KA TN

Tab. 4 Effect of dietary arginine level on body composition of juvenile Epinephelus coioides

n=3; x £SD
. /% arginine level
item
2.13 2.42 2.71 2.95 3.20 3.48 3.74
/% moisture 69.91+0.82 70.09+0.87 69.91+0.46 69.41+1.11 70.04+0.51 69.89+0.74 69.62+0.72

/% crude protein  61.72+0. 04  61.78+0. 05  61.89+0. 53  61.85+0. 17°® 62.28+0.13°  62.20+0.26"  61.95+0.27®
/% crude lipid 21.09+0.29 21.69+0.97 22.44+1.31 22.65+0.67 22.28+1.22 20.96+0.99 20.84+0.69
/% ash 17.08+0.41 16.94+0.39 16.80+0.42 16.78+0.07 16.38+0.68 16.75+0.33 16.39+0.19

(P<0.05).

Note: Values within the same row with different letters are significantly different (P<0.05).

x5 ARBBIRKTENREAHEYE MEELIERFE

Tab.5 Effect of dietary arginine level on serum biochemical indicators of juvenile Epinephelus coioides

n=3; x £SD
) /% arginine level
item
2.13 2.42 2.71 2.95 3.20 3.48 3.74
/(mmol-L™)GLUC 9.42+0.27¢ 8.89+0.63¢ 7.59+0.14° 6.85+0.34° 6.40+£0.33"  6.11+0.43" 5.97+0.07*
/(g L™H)TP 15.8140.25"  18.01+£0.30™  18.06+0.20*°  24.34+1.00° 18.91+0.10° 19.12+0.61°  17.54+0.63"
/(mmol-L")CHOL 1.61+0.04 1.58+0.07 1.60+0.03 1.69+0.06 1.56+0.04 1.60+0.12 1.67+0.05
/(mmol-L™)TG 0.77+0.02 0.75+0.05 0.73+0.04 0.80+0.05 0.79+0.02 0.73+0.04 0.74+0.03

(P<0.05).
Note: Values within the same row with different letters are significantly different (P<0.05).

xz6 AHNPRBRERKIENNTANRGHENERIFHEBNE—SLELIBRHIT
Tab. 6 Effect of dietary arginine level on serum LZM and T-NOS activity of juvenile Epinephelus coioides

n=3; x £SD
. /% arginine level
item
2.13 2.42 2.71 2.95 3.20 3.48 3.74
/(ug'mL™") LZM 2.86£0.01  2.91+0.13  2.97+0.13  2.97+0.02  2.94+0.09  2.98+0.10  2.95+0.03
/(U-mL™") T-NOS 7.71£1.41* 11.01£0.28° 10.81£0.70° 13.73£1.18° 11.00+0.23>  8.18+£0.96*  7.98+0.47

(P<0.05).
Note: Values within the same row with different letters are significantly different (P<0.05).
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[15]
, [17] [22] [21]
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) , TP
[25]
[26]
(Psetta maxima)®! , TP 27 GLUC
) , GLUC
’ ) ) GLUC
[27]

(1.18~1.43)
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Requirement of dietary arginine for juvenile orange-spotted grouper,
Epinephelus coioides

HAN Fenglu', ZHANG Qin”, HUANG Guogiang”, CHI Shuyan', TAN Beiping', DONG Xiaohui', YANG Qihui',
LIU Hongyu', ZHANG Shuang'

1. Laboratory of Aquatic Animal Nutrition and Feed, Guangdong Ocean University, Zhanjiang 524088, China;
2. Guangxi Institute of Oceanology, Key Laboratory of Marine Biotechnology of Guangxi, Beihai 536000, China

Abstract: Seven isonitrogenous and isolipidic commercial diets with arginine contents of 2.13%, 2.42%, 2.71%,
2.95%, 3.20%, 3.48%, or 3.74%(dry matter) were formulated to investigate the effects of dietary arginine on
growth performance, feed utilization, and serum total nitric oxide synthase in the juvenile orange-spotted grouper,
Epinephelus coioides. Triplicate groups of 30 fish with mean body weight of (7.52+0.02) g were randomly as-
signed to each treatment in separate tanks. The fish were fed the experimental diets for 8 weeks. The different
levels of dietary arginine had no significant effect on the fish survival rate (P>0.05). However, the weight gain
rate and specific growth rate were significantly higher in the 2.95% arginine group than in the other groups
(P<0.05). The feed coefficient of the fish fed 2.95% arginine was significantly lower than that of the fish fed
2.13%, 2.42%, or 2.71% arginine (P<0.05). The whole-body protein of the fish fed 3.20% arginine was signifi-
cantly higher than that of the fish fed 2.13% arginine (P<0.05). Serum glucose tended to decrease as dictary ar-
ginine increased, and was significantly higher in the fish fed 2.13% or 2.42% arginine than in those of the other
groups (P<0.05). Total protein and total nitric oxide synthase were significantly higher in the sera of fish fed
2.95% arginine than those in the sera of fish in the other groups (P<0.05). These results indicate that dictary ar-
ginine not only promotes growth and body protein synthesis, but also improves the immunity of the grouper. A
quadratic regression analysis of the specific growth rate against dietary arginine indicated that the optimum argin-
ine level for the maximum growth of the juvenile grouper is 3.06%, corresponding to 6.07% of dietary protein on a
dry weight basis.
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