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1.52 50 fA) Table 1

Formulation and proximate chemical composition of trial diets.

Ingredient (%) Dietary starch levels (%)
. e B . B S ap L 5 10 20
N A 3 =L =
_‘ﬁzljﬁ% <45 /O*HEE‘ EI ) ;FDT‘"HBE ( 1 62%55/ Fish meal (670 g kg" protein) 35 35 35
Casein (900 g kg" protein) 19.5 19.5 19.5

AT R AA AR 3 S A 5% 10%A120% /)N solated soy protein (no sugar) 5 : s

( Wheat starch 5 10 20
Sk A a i X ‘ish il 2. 2 0.
iné*J/} (%%1 ) o @A*)/J\\ @%% EI;FDj(EL/E‘E E[ (%*}%) ;:yt::;n ail 6,; 5 1,;
Sovbean l.ecithin 1.5 1.5 1.5
FEE A FCRIR, Myl Zymak AR PRI . 3 St i i i
Mineral premix 2.0 2.0 2.0
TR S T IR R A LT 4 S Bk se I . o s . % =
o c-cellulose 18.8 16.3 10.8
*4‘11%@@4 C. g?z;n:::c:gnwmmm k= 45.1 45.1 45.0
Crude lipid 12.8 10.3 5.8
Ash 8.3 8.3 8.4

GE (MJ/kg) 16.2 16.2 16.3




MRFT=E

2. SEqu T4

KWt N — Ry ChEER, hEBERD HFRN. Eilinnl, ik
Bl (MEE AR IR AT, HED MR TI0K. ESLBIFAR, SCiais 24/ N, KR
W 5 PR 2

KMglrith CPIPIMRERE: 16.90.2450) RN LR 240 R EH+H (B
280 L) , FFAH30%%M. FZMBIAE3-5% MR, FFR3K (08:30, 12:30118:00) , HF4L
84K . EAKIM, KIEM25.25]28.5°C, Z % <0.46 mg/L , ¥#f#EIES mg/l, pHIETE
7TAK A . JefERZ12 L:12 D, Y6/ #AM.08:00%20:00.
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1.Growth performance

Table 2 * Values in each row with different superscripts have significant differences
; : ’ : (P = 0.05).
Growth response of M. salmoides fed diets with different starch levels for 84 b Bl ntks i = fand commuetion (gl T iabal weight+ Btk welahn
days (mean *= S.E.M)". 2 x 84 days].
“ Weight gain (WG) = [final weight (g) - initial weight (g)] x 100/initial
Productivity index Dietary starch levels (%) weight (g).
d Specific growth rate (SGR) = [In (mean final weight) - In (mean initial
5 10 20 weight)/84 days] x 100.
¢ Protein efficiency ratio (PER) = total weight gain (g)/protein intake (g).
Initial bﬂd}f "-'-'Ei,ghl (g) 17.20 + 0.18 16.76 + 0.24 16.73 + 0.13 ! Feed conversion ratio (FCR) = total feed intake in dry basis (g)/weight gain
Final body weight (g) 63.44 = 1.76" 62.73 = 2.33 51.19 + 0.85" @
FI" (g 100g P BW/d) 1.61 + 0.00" 1.80 = 0.05" 1.72 + 0.02%° .
"‘ - A ; N=R% T 22 = s
WG* (%) 268.84 + 14.30° 27455 + 19.26"° 201.76 + 3.64 S%FA10%EMBIZER, FENEKRE
R (% 1. + (1.03" 1.57 + 0.06° 1. + 0.14" vy BT oy —y
SG .- (%,/d) 55+ 0 3" 5 0 ﬁh 33 -4‘ (SGR) , %E}ﬁﬁ&ztt (PER) f\ﬂ@%m
PER 1.79 = 0.01 1.63 = 0.02 1.49 = 0.01 " = sk " =
FCR! 1.28 + 0.01° 1.42 + 0.02" 1.54 + 0.01° T520%H, FHEERIZZ (FCR) K
Survival (%) 98.00 + 2.00 100.00 = 0.00 98.67 + 1.33 F20%2H .
= A=y ey \ b ~
SREERLEM IR g ra <




2.Whole body composition and glucogen content

Table 3
Whole body composition and glucogen content of M. salmoides fed diets con-
taining different starch levels for 84 days (mean + S.E.M)".

Items Dietary starch levels (%)

5 10 20

Whole body composition (g 100g™ ")

Liver lipid content 4.57 = 0.10 4.60 £ 0.11 4.54 + 0.26
Moisture 71.35 = 2.16 70.48 + 1.82 71.19 = 1.53
Crude protein 17,62 = 0.68 18.14 £ 0.89 17.85 £ 0.72
Crude lipid 2.74 £ 0.26 6.07 £ 0,23 2.87 £ 0.18
Crude ash 3.87 = 0.06 4.03 = 0.05 3.94 = 0.05

Glucogen content (mg ¢~ ')
Hepatic glycogen 54.02 + 1.41° 55.06 + 1.07" 70.35 + 0.43"
Muscle glycogen 1.06 = 0.01° 1.15 + 0.07° 1.49 + 0.10"
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3. Plasma biochemistry parameters and innate immune indices

R

Table 4

Effects of dietary starch levels on plasma biochemical indices of M. salmoides

{mean = S.E.M)".

[tems Dietary starch levels (%)
5 10 20
Alanine amiotransferase (U 4,83 + 0,947 6.62 + 0.75" 8.70 = 092"
L™
Aspartate transaminase (U 20,97 + 2.43° 2635 + 2.06" 33.73 + 1.84°
L™
Alkaline phosphatase (U 70.66 = 4.68° 7235 = 3.41° 54.49 + 432"
L™
Inducible nitric oxide 2,23 + 0.05 2.01 + 0.047 1.34 = 0.07"
synthase
(UmL™")
Nitric oxide concent (umol 51.63 + 2.08" 46.48 + 1.75° 3107 = 1.26"
LN
Total protein (g L) 36,97 + 1,30 3478 + 1.42  33.34 + (.87
Globulin Albumin (g L™") 2393 + 063 2175 + 0.78  20.60 = 0.58
Triglyceride (mmol L™") 8.35 + 0.85° 7.86 + 0.42° 65.09 + 0.24"
Total cholesterol (mmol 0.03 = 058 8.69 + 0.47 8.48 + 0.30
L™h
Glucose (mmol L™1) 210 + 0.06" 216 + 0.08" 373 + 0127
Insulin (pu mL "~ ") 711 = 049" 823 = 042>  10.05 = 0.39°
Calcium (mmol L™ 1Y) 316 = 0.11 3.13 + 0.08 3.12 + 0.06
Phosphorus (mmol L™1) 3.31 + 0.19 3.26 + 0.14 3.02 + 0.12
Ca/P 0.97 + 0.07 0.96 + 0.05 1.04 + 0.04

Alanine amiotransferase
Aspartate transaminase
Alkaline phosphatase
Inducible nitric oxide synthase
Nitric oxide concent

Total protein

Globulin Albumin

Triglyceride

Total cholesterol

Glucose
Insulin
Calcium

Phosphorus
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4.Liver glucose key metabolic enzymes and antioxidant indices

Table 5
Effects of dietary starch levels on hepatic glucose metabolism enzymes of M.
salmoides (mean £ S.E.M)".

[tems Dietary starch levels (%)

5 10 20

Glycolysis
Hexokinase (pU mg prot ') 546 = 0.31 5.30 = 0.39 541 + 0.22

Glucokinase (U mg prot 1) 6.40 + 0.36" 7.67 + 0.28° 11.58 + 055"

Pyruvate kinase (pU mg 0.82 + 0.08° 1.57 + 0.18" 274 = 0.19"°
prot— )

Phosphofructokinase (Umg  0.31 + 0.01" 038 + 0.03°® 0.44 + 0.03"
prot ™)

Gluconeogenesis

Fructose-1,6-bisphosphatase 2.00 = 0.147 1.47
(U mg prot ™ ')

Phosphoenolpyruvate 0.25
carboxykinase (ng mg
prot ')

Pyruvate carboxylase (mU 13.24 + 059" 10.99 + 0.37" 440 = 0.20°
mg prot ')

Glucose-6-phosphatase (mU 2.32 + 0.05 2.34 * 0.05 2.26 = 0.07
mg prot ")

0.15% 0.58 + 0.06°

I+

I+

0.01 0.24 + 0.01 0.23 = 0.01
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4.Liver glucose key metabolic enzymes and antioxidant indices

Table 6

Effects of dietarv starch levels on liver antioxidant indices of M. salmoides
(mean = S.E.M)",

[tems Dietary starch levels (%)

5 10 20

Superoxide dismutase (U 43.51 2.257 41.53 + 0.91° 33.69 + 1.63"

mg prot 5

[+

Catalase (U mg prot ') 19.36 + 0.68"° 19.60 = 0.61° 13.79 + 0.44"

Glutathione peroxidase 7065 = 0.65 69.55 = 2.49 7060 = 1.11
(U mg prot ')

Malondialdehyde (nmol 180.19 + 236" 171.92 + 3.99" 22186 + 5.43°
ml™1)

a Values in each row with different superscripts have significant differences
(P = 0.05). Data are presented as means from four replicate tanks (4 fish per
tank).
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