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Table 1
Composition and nutrient levels of basal diets (g kg™ ).

Ingredients Diet 1
Fish meal 450
Soybean meal 130
Flour 237.4
Beer yeast powder 50
Fish oil 50
Soybean oil 50
Lecithin 10
Vitamin premix’ 2
Mineral premix”® 5
Choline chloride (50%) 5
Antioxidant 0.1
Vitamin C 0.5
Monocalcium phosphate 10
Nutrient levels (%)

Moisture 5.12
Crude protein 46.63
Crude lipid 14.81
Ash 10.36
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Table 3
Effects of dietary Panax notoginseng extract on growth performance, feed utilization and body indices of hybrid grouper.

Diets Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
(kg™ "

0 0.50 1.00 2.00 4.00 10.00
IBW (g) 124.46 + 1.57 121.67 + 3.51 121.61 + 1.39 124.69 + 2.10 123.16_+ 1.52 122.96 + 2.33
FBW (g) 303.53 + 3.04" 317.06_+ 2.38™ 309.82 + 4.77° 324.62 + 2.96% 334.91 + 10.32¢ 328.88 + 6.82%
WGR (%) 143.92 + 4.00° 166.80 + 3.37¢ 154.81 + 6.79" 157.53 + 2.67" 167.10 + 8.30° 162.55 + 4.57°
SGR._(%/d) 1.59 + 0.03° 1.75 + 0.03¢ 1.67 + 0.04" 1.69 + 0.02" 1.75 + 0.06° 1.76 + 0.06°
FER (%) 0.91 + 0.01° 1.03 + 0.01¢ | 1.06 + 005° | 1.02 + 0.05° 1.00 + 0.03% 0.93 + 0.02°°
FI (g/fish) 196,15 + 2.47° 208.76 + 18.85" 187.51 + 13.46" 192.40 + 6.89"" 213.89 + 12.42% 221.54 + 4.42°
PER 2.06 + 0.02° 2.34 + 0.02° 239 = o1r® | 2.33 + 0.12° 2.28 + 0.06" 211 + 0.05"
PDR (%) 42,73 + 3.04" 51.70 + 3.71¢ 47.28 + 0.99°¢ 50.01 + 2.13% 42.01 + 0.90° 44,66 + 2.35"
CF (g/cm™) 2.70 * 0.26 2.66 + 0.07 2.68 = 0.24 267 = 0.12 2.63 + 0.16 278 = 0.17
VSI (%) 9.35 + 0.64" 8.84 + 1.19°° 8.72 + 0.59" 8.65 + 0.94°° 8.19 + 0.59° 8.33 + 0.72"°
HSI (%) 2.33 + 0.40 2.39 + 0.65 252 + 027 2.24 + 0.36 2.32 + 0.32 1.95 + 0.31
SI (%) 0.27 + 0.07 0.28 + 0.10 0.32 + 0.10 0.31 + 0.08 0.20 + 0.03 0.24 + 0.16
AFP (%) 2.28 + 0.63" 2.01 + 0.46™ 1.67 + 0.39" 1.77 + 0.52% 1.52 + 0.55 2.00 + 0.43"
RGL (%) 120.23 + 9.35° 140.70 + 12.53" 132.73 + 10.06" 142.91 + 16.18° 129.82 + 12.43* 13417 + 11.91**
Survival (%) 100.00 + 0.00 100.00 + 0.00 100.00 + 0.00 100.00 + 0.00 100.00 + 0.00 100.00 + 0.00

VE: AR E BN E AR KU (SGR) AR} Rk %8 B (FER) B 5T R0 U (PER) B I B PTAR %2
(PDR) %14 [X] 2 (CF)Viscerosomatictg £ (VS| %) Hepatosomaticfi £ (HSI) B 45 2 (S, %) 18
HRHE W7 B 43 EL(AFR) A 1718 K B2 (RGL ) /7375 22 (Survival)
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Effects of dietary Panax notoginseng extract on whole body, muscle and liver proximate composition of hybrid grouper.

Diets Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
(gkg™ "

0 0.50 1.00 2.00 4.00 10.00
Whole body
Moisture 66.22 + 1.27 67.84 = 1.26 67.65 + 1.08 66.98 + 1.64 67.84 = 1.51 65.97 + 0.68
Crude protein 56.18 + 0.38" 57.10 = 0.74° 57.13 + 0.50° 57.13 = 0.189 55.79 += 0.06™ 55.21 = 0.47°
Crude lipid 18.86 + 0.01° 21.81 + 0.85" 22.26 + 1.58" 22.32 + 0.62° 26.98 + 0.89° 2262 + 0.86"
Ash 13.90 + 0.53° 14.40 = 0.45" 14.57 + 0.46°" 15.17 + 0.39" 14.79 = 0.29" 15.00 + 0.39"
Muscle
Moisture 74.90 = 0.20° 7512 + 0.04° 75.54 + 0.22° 75.49 + 0.37° 75.24 * 0.17* 75.17_+ 0.44%°
Crude protein 78.18 + 0.63 81.97 + 0.51° 82.08 + 1.64° 81.99 + 1.61° 81.87 + 1.14° 82.02 + 1.36"
Crude lipid 11.10 + 0.78° 11.06 + 0.88° 7.66 + 0.76° 9.49 + 0.39° 856 + 0.52°° 8.70 + 0.11*"
Ash 550 = 0.16 5.55 + 0.05 570 + 0.18 5.65 = 0.02 5.73 £ 0.02 5.66 + 0.08
Liver
Moisture 58.46 + 1.55 54.92 + 350 58.31 + 0.95 58.98 + 1.23 58.17 + 2.36 5544 + 225
Crude protein | 20.30 = 0.38° 18.99 = 0.51* 19.36 + 0.11° 20.84 + 0.14° 20.27 = 0.16° 20.66 = 0.07 |
Crude lipid 24.28 + 0.28" 25.84 + 0.50° 24.01 + 0.42° 2452 + 0.26" 22.89 + 0.13° 25.42 + 0.26°

Values are means * SD of three replications. Means in the same raw with different superscripts are significantly different (P < 0.05).
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Table 5
Effects of dietary Panax notoginseng extract on plasma biochemical indices of hybrid grouper.

Diets Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
(gkg "

0 0.50 1.00 2.00 4.00 10.00
CHO/(mmol L 1) 3.11 + 0.06" 2.49 + 0.16° 251 + 0.11° 251 + 0.15° 2.57 + 0.37° 2.67 + 0.06°
TG/(mmol L") 3.36_+ 0.18" 2.78 + 0.10° 2.49 + 0.28° 2.67_+ 0.06" 2.35 + 0.35" 2.77 + 0.28°
GLU/(mmol L") | 273 = 0.06™ 2.58 + 0.14™ 2.32 + 0.37° 2.38 + 0.52° 146 * 0.37° | 325 + 0.23°
TP/(gL ) 41.80 = 0.717 47.05 + 1.01° 46.40 + 0.96° 47.05 £ 0.64° 45.35 T 3.327 47.45 = 0.78°
ALP/(U L™ " 85.00 + 8.49° 108.50 + 0.71% 129.00 + 22.63™ 96.50 + 17.68° 129.50 + 7.78° 97.50 + 2.12%
LDL-C/(mmol L™ 1) | 0.49 + 0.02¢ 0.15 + 0,04 0.36 + 0.04" 0.17 + 0.02° 0.26 + 0.02° | o059 + 0.08¢
HDL-C/(mmol L™ 1) 0.13 + 0.01™ [017 = 0.03° 0.16 + 0.02 | 0.14 + 0.01°° 0.13 + 0.00™ 0.11 + 0.01°

E: MJHEEE (CHO) HH =F8(TG) MM (GLU) A EH (TP)
B ME RS ER B (ALPYIRZE IR A5 (LDL-C) & EAgEH (HDL-C)



- g R6-7: TRLR AN INPNEXS 2% 38 A7 Bt 1 S B 8 A R 2

Table 6
Effect of dietary Panax notoginseng extract on plasma immune parameters of hybrid grouper.

Diets Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
(gkg™ "

0 0.50 1.00 2.00 4,00 10.00
C3 (ug/ml) 4718 + 1.86" 62,55 = 1.07° 74.08 = 0.27° 66.09 + 1.48" 72.39 + 2.81° 71.47 *+ 4.4
C4 (ug/ml) 24.28 + 1.46 57.91 = 3.10° 68.39 + 5.19° 71.31 + 2.35° 68.88 + 1.46° 5279 + 43{(
IgM (ng/ml) 1670.7 + 12.3" 1682.3 + 35.17 1796.7 + 104.4™ 1722.9 + 36.9% 1827.1 + 61.4™ 1866.3 + 30

C3: component 3; C4: component 4; IgM: immunoglobulin M.
Values are means *+ SD of three replications. Means in the same raw with different superscripts are significantly different (P < 0.05).

Table 7
Effect of dietary Panax notoginseng extract on hepatic antioxidant ability of hybrid grouper.

Diets Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
(gkg™")
0 0.50 1.00 2.00 4.00 10.00
LsoD (u/g) 1050.5_+ 39.9° 1243.9 + 65.9" 1319.5 + 50.1" 1279.0 + 107.6" 13441 + 1321" ] 1289.6_+ 68.8" |
CAT (U/g) 515.4 + 12.5" 523.5 + 26.0° 641.7 + 28.2% L6583 + 141" | 554.5 + 101.1°° 5220 + 15.7°
MDA (nmol/g) 112.8 + 5.9 109.9 + 9.4" 1003 + 0.0™ 1043 + 7.4 1137 + 3.2°
T-AOC (U/g) 137.1 + 1.4° 1523 + 122" 153.0 + 1.4° 167.2 + 1.1¢ 168.1 + 0.7¢ 1532 + 11.2°

SOD: superoxide dismutase; CAT: catalase; MDA: malondialdehyde; T-AOC: total antioxidant capacity.
Values are means *+ SD of three replications. Means in the same raw with different superscripts are significantly different (P < 0.05).
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Fig. 3. Relative expression of interleukin 10 (IL-10), transforming growth factor p1 (TGF-
B1) and target of rapamycin (TOR) in the head kidney of hybrid grouper fed diets sup-
plemented with PNE. Values are means, error bars indicate S.D., and different letters
above a bar denote the significant difference between treatments (P < 0.05).
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Fig. 4. Relative expression of major histocompatibility complex 2 (MHC2) and toll-like
receptor 3 (TLR3) in the head kidney of hybrid grouper fed diets supplemented with PNE.
Values are means, error bars indicate S.D., and different letters above a bar denote the
significant difference between treatments (P < 0.05).
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Fig. 5. Relative expression of heat shock protein 70 (HSP70) in the head kidney of hybrid
grouper fed diets supplemented with PNE. Values are means, error bars indicate S.D., and
different letters above a bar denote the significant difference between treatments
(P < 0.05).
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Fig. 6. Relative expression of caspase-3, caspase-8, caspase-9 and p53 in the head kidney
of hybrid grouper fed diets supplemented with PNE. Values are means, error bars indicate
S.D., and different letters above a bar denote the significant difference beiween treat-
ments (P < 0.05), '
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