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Tab. 1 Formulation and proximate chemical composition of experimental diets (%, dry weight)

FPH ( %)
Ingredient
1(0 ) 2(17 ) 334 ) 4 (51 )
Fish meal 67.00 55.61 44.22 32.83
Fish protein hydrolysate 0.00 14.40 28.79 43.19
Soybean lecithin 5.00 5.00 5.00 5.00
Fish oil 15.66 10.44 5.22 0.00
a- a-starch 2.00 2.00 2.00 2.00
CM-cellulose 0.14 2.35 4.57 6.78
* Vitamin mix 3.20 3.20 3.20 3.20
® Mineral mix 4.00 4.00 4.00 4.00
D-Methionine 1.00 1.00 1.00 1.00
D-Tryptophan 0.50 0.50 0.50 0.50
Betaine 1.00 1.00 1.00 1.00
E Ve 0.05 0.05 0.05 0.05
C Ve 0.45 0.45 0.45 0.45
Proximate composition (%)
Moisture 9.17 9.72 10.51 10.66
Crude protein 47.12 47.58 47.88 47.18
Crude lipid 22.12 22.56 23.63 23.82
Ash 5.46 13.36 11.87 10.36
Energy(mJ/g) 20.88 21.14 21.19 21.92
a Vitamin mix (g/kg ): A retinol (A), 2.5; C Ascotbicacid (C), 50; D; Cholecalciferol (D),
6.25; E Tocopherol (E), 25; K; Menadione, 2.5; B, Thiamin (B;), 0.25; Riboflavin (B,), 1;
Racemic calacium pantothenate, 5; B¢ Phridoxine (Bg), 0.75; B, Cyanocobalamine (B;2), 2.5; Ninacin, 2.5;
Niacin, 0.25; Biotin, 2.5; Inositol, 75; Choline chloride, 500; CM-cellulose, 324g; b

Mineral mix (g/1000g ): KCI, 90; KI, 0.04; Ca(HPO,4),:2H,0, 500; NaCl, 40; CuSO45H,0, 3; ZnSO47H,0, 4; CoSO47H,0, 0.02;
FeSO,47H,0, 20; MnSO4-H,O0, 3; CaCOs, 215; MgS0,4:7H,0, 124

1.2 (28.9+1.5)C, 30%o, 7 mg/L,
“863” ,
( ) , 1 , 2 1
, 1.3
(3.79+0.22)g , 12 300L 18 ,
, 15/ , 3
3 6 3 , 24h
(08:30 12:00  17:30) 6 ,
, (15 L/min) (HSI) (VSI)

(IPF) ~70°C
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) , (P<0.05)
(10000 r/min, 12min),
-70°C 2
2.1
AOACM™! (Buchi
B-324/K-437, Switzerland) 105°C 2 ,
(Tecator SoxtemHT6, Tecato AB) , 3 ,
Folch, et al.["*! 4 1
550°C 7h , ; 3 , 1
(WHR-15) 4 23 ;
14 )
+ (Mean=SD) , 5 4 >
SPSS 12.0 , 2, 2 4
(One way ANOVA) , Duncan 13 ., 13
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Tab. 2 Effects of dietary fish protein hydrolysate on the growth, survival rate, feed intake, FCR, PER and EPV of larvae cobia

FPH ( )
1 (0%) 2 (17%) 3 (34%) 4 (51%)
WG (%) 1775.2+91.05% 1901.0+125.52° 1999.6+106.0° 1586.0+210.02°
SR (%) 97.7+3.8 100 97.7+3.8 100
Fl (g) 1124.8+76.12% 1202.7+49.69" 1322.5+55.94° 990.5+101.03*
FCR (g/g) 1.15+0.02 1.08+0.08 1.18+0.03 1.1240.07
PER (%) 1.84+0.04 1.92+0.15 1.83+0.04 1.99+0.12
EPV (%) 31.22+0.89* 36.05+3.18° 32.02+1.67* 36.66+2.02°
(P <0.05), ; WG (%) = 100x( - )/ ;
SR (%) = 100x / ; FCR = (@/( (2) - (2);
PER (%) = ( (8) (8))/ (8); EPV (%) =( (g)x

(g)x )/ %100
Note: Means with different superscripts are significantly different (P < 0.05), The same as the follows; WG: weight gain = 100x(final
body weight-initial body weight)/ initial body weight; SR: survival ratio = number of survivors at the end of the experiment / number of lar-
vae at start; FCR: feed conversion ratio = g dry feed consumed/g wet weight gain; PER: protein efficiency ratio = fish wet weight gain / pro-
tein intake; EPV: energy retention = 100x(final body weightxfinal body energy - initial body weightxinitial body energy) / energy intake
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4 1 2 3 4 2 4
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Tab. 3 Effects of dietary fish protein hydrolysate on the viserosomatic index, intraperitoneal fat ratio, hepatosomatic index and condition

factor of larvae cobia

FPH ( )
1(0 ) 2(17 ) 334 ) 4(51 )
Vsl 11.33+0.26" 11.18£0.15% 10.22£1.39° 11.84+0.75"
IPF 0.86+0.19 0.79+0.19 0.80+0.28 0.84+0.17
HIS 2.71£0.22° 2.36+0.13* 2.26£0.16° 2.26£0.26
CF 0.95+0.01 1.02+0.10 0.98+0.08 1.04+0.17
Viscerosomatic index, VSI (%)=100% (g)/ (2); Intraperitoneal fat ratio, IPF (%)=100x
(g) / (2); Hepatosomatic index, HIS (%)=100x (g) / (2); Condition factor,

CF =100x (g)/ 3(em®)

® 4 BEAKBYNEEGHEEK. TAIMFE—BES S

Tab. 4 Effects of dietary fish protein hydrolysate on the body, muscle and liver composition of larvae cobia

FPH( )
Composition 10 ) 2(17 ) 3(34 ) 4(51 )
Moisture (%) 71.640.60° 70.31+0.51° 71.06+0.24™ 70.30+0.41°
Crude protein (W/w, %) 14.66+0.08 14.44£0.65 14.38+0.30 14.29+0.40
Crude lipid (W/w, %) 9.39+0.44 10.82+0.44° 9.91+0.31° 11.01+0.65°
Energy (kJ/g) 7.64+0.27% 8.09+0.25® 7.73+ 0.08" 8.30+ 0.26°
Ash (W/w, %) 3.17+0.15 3.03+0.16 3.15+0.14 3.05+0.08
Moisture (%) 77.83+0.45 78.40+0.50 78.13+0.25 77.85+0.17
Crude protein (W/w, %) 19.41£0.16 19.120.30 19.16+0.45 19.28+0.15
Crude lipid (W/w, %) 2.11£0.32 1.73+0.27 1.81+0.09 1.98+0.19
Ash (W/w, %) 1.59+0.05 1.52+0.01 1.53+0.08 1.50£0.04
Moisture (%) 44.8442.53" 48.62+0.80" 51.26+1.69° 48.36+3.18"
Crude protein (W/w, %) 8.29+5.52 7.36+3.40 8.27+5.04 7.82+4.06
Crude lipid (W/w, %) 41.20+2.44° 36.58+2.01% 34.61+£2.04° 35.41+4.02°
Ash (W/w, %) 0.71+0.03 0.79+0.07 0.88+0.03 0.83+0.17

® 5 BERKBYMEEEHEMKIER. BEBNHH=ZRESENTN

Tab. 5 Effects of dietary fish protein hydrolysate on the plasma biochemical compositions of larvae cobia

FPH( )

10 ) 2(17 ) 3(34 ) 4(51 )

TP (g/L) 37.0.3+0.84° 33.23+1.00° 34.67+0.42% 35.47+2.11°
CHOL (mmol/L) 2.77+0.38" 3.02+0.29° 3.24+0.77° 4.42+0.27°

TRIG (mmol/L) 1.46£0.21 1.45£0.22 1.36+0.08 1.5440.20
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EFFECT OF DIFFERENT FISH PROTEIN HYDROLYSATE (FPH) LEVEL OF
DIETARY SUPPLEMENTS ON GROWTH AND BODY COMPOSITION OF
LARVAE OF COBIA (RACHYCENTRON CANADUM)

HAN Tao', WANG Ji-Teng', WANG Yong>?, TIAN Li-Xia” and LIU Yong-Jian

(1. Fisheries College of Zhejiang Ocean University, Zhoushan 316000; 2. School of Life Sciences, Sun Yat-sen University, Guangzhou
510275; 3. Haid Group, Guangzhou 511400)

Abstract: 4 isonitrogenous and isoenergetic test diets were studied. The control diet contained only fish meal as the sole

protein source. Fish Protein Hydrolysate (FPH) was used to partially replace fish meal. The replacement levels were

17%, 34% and 51% of the fish meal protein, respectively. Larvae cobia (Rachycentron canadum) with an initial weight

of (3.7940.22)g were randomly stocked in triplicate groups in 300L indoor flow-system tanks fed with the test diets for

6 weeks. No significant differences in survival were observed among dietary treatments (P>0.05). The results showed

that the percent weight gain (WG) and feed intake (FI) were also positively linearly correlated to dietary FPH percentage,

except the replacement levels were 51% of the fish meal protein group was the lowest. In conclusion, the tested FPH

replacement fish meal protein 34

proved an efficient growth and feed intake stimulant in larvae of cobia Rachycen-

tron canadum. Plasma total cholesterol concentrations increase with water FPH replacement fish meal protein, but the

plasma total protein concentration did not have this regularity, among the dietary treatments groups the plasma triglyc-

eride concentration were not significant (P>0.05).

Key words: Cobia (Rachycentron canadum); Larvae; Fish Protein Hydrolysate (FPH); Growth



