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Effects of dietary fish protein hydrolysate levels on growth survival and
body composition of larvae in Pseudosciaena crocea

LIU Feng MAI Kang-sen Al Qing-hui DUAN Qing-yuan XU Wei
TAN Bei-ping ZHANG Wen-bing MA Hong-ming LIUFU Zhi-guo
Key Laboratory of Mariculture  Education Minisiry of China  Ocean University of China  (Qingdao 266003  China

Abstract A 30-day feeding experiment was conducted in tanks to investigate the effects of dietary fish protein hydrolysate FPH
levels on the growth survival and body composition of large yellow croaker Pseudosciaena crocea Richardson larvae 12 days after
hatchery with initial average weight 1.6+ 0.18 mg . FPH was produced by hydrolyzing fish with two protease. Five practical
diets were used in the present study. Four microdiets MD  with FPH replacing 0% 25% 50% and 75% of fish meal protein
were formulated. The frozen copepods were used as a control diet. The results showed that dietary FPH levels significantly influenced
the growth survival and body composition of large yellow croaker larvae. With increasing dietary FPH the specific growth rates
SGRs and survival of large yellow croaker significantly decreased P <0.05 . While the survival 32.6% in fish fed the diet
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with 25% FPH replacing fish meal protein was significantly higher than other groups P <0.05 but was not significantly different
from that of the control diet group P >0.05 . The SGR 9.0% day~! in fish fed the diet with 25% FPH replacing fish meal
protein was not significantly different from the 0% FPH group. The body composition analysis showed that with increasing FPH the
whole body dry matter crude protein and crude lipid significantly decreased P <0.05 . Analysis of whole body fatty acid showed
that with increasing dietary FPH DHA and EPA in fish body significantly decreased P < 0.05 . Results from this study indicated
that a proper replacement of fish meal with FPH in the microdiet of large yellow croaker larvae will improve survival and excessive
FPH will result in poor growth and low survival of the larvae.

Key words Pseudosciaena crocea larvae fish protein hydrolysate microbound diets growth nutrition and feed

12 1.6+0.18 mg
=3 7.10+£0.31 mm 2.8% 15
80 cm x 60 cm x 60 cm 288
L 4 000
Zambonino ! Dicentrarchus labrax 800 cm x 400 cm x 160 cm
2~3 21 ~24
20% 40% T 25~28 pH 7.8~8.2
Cahu * 1 000 1x
25% 1.2
Carvalho
3 1:1 a
Pseudosciaena crocea Richardson 0% 25% 50% 75%
4 4
1 2 3 4 1
12 h
12~ 25 150 ~ 250
> pm 25 250 ~ 425 pm
5
1.3
6 Buchmann
5 Mohr ®
o-
FPH 60 %
72.0%
5.2%
1.4
1
3 10 8
1.1 11 9
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1
Tab.1 Formulation and proximate chemical composition of experimental diets % dry weight
. . . diet no. FPH level
% ingredient% dry weight
1 0% 2 25% 3 50% 4 %
LT-white fish meal' 60.0 45.0 30.0 15.0
FPH? 0.0 15.0 30.0 45.0
LT-shrimp meal 6.2 6.2 6.2 6.2
LT-mussel meal 5.0 5.0 5.0 5.0
LT-squid meal 8.5 8.5 8.5 8.5
yeast 2.0 2.0 2.0 2.0
gelatin 0.5 0.3 0.15 0
a- a-starch 6.05 5.95 5.9 5.75
sodium alginate 1.0 1.0 1.0 1.0
soybean lecithin 6.0 6.0 6.0 6.0
fish oil 2.0 2.3 2.5 2.8
vitaminm premix® 1.0 1.0 1.0 1.0
mineral premix* 1.0 1.0 1.0 1.0
choline 0.2 0.2 0.2 0.2
betaine 0.5 0.5 0.5 0.5
glycine 0.05 0.05 0.05 0.05
%  proximate composition
crude protein 54.3 54.6 4.7 55.1
crude lipid 12.7 13.2 12.8 12.9
ash 11.3 11.6 11.7 1.1
KJ g7'  energy 16.5 16.6 16.6 16.7
1. 70.9% 6.9% 2. 72.0% 5.2%
3. IUorg kg™! A 3000 000 TU D; 1200 000 TU E40.0g K 8.
0g B 50¢g 50¢g B; 16.0 g Bg 4.0g 200.0 g 8.0g 1.5¢g
5.0¢g 200 g B 0.0l g C  25%Vc 100.0g 4. g kg™! 675.0
g 0.15¢g 5.0g 50.0¢g 50.0¢g 0.1g 101.7 g 18.0 g 80.0¢g
0.05¢g 20.0g

Notes 1. Low temperature-White fish meal

Fish protein hydrolysate Contained 72.0% crude protein and 5.2% crude lipid Raw material from Ningbo Ocean Fishery Ltd. Co.

of Vitamin premix IU or g kg=!  retinal palmitate 3000 000 IU cholecalciferol 1200 000 IU DL-a-tocopherol acetate 40.0 g menadione 8.

0 g thiamin-HCI

5.0 g riboflavin 5.0 g D-calcium pantothenate 16.0 g pyridoxine-HCl

4.0 g meso-inositol

Contained 70.9% crude protein and 6.9% crude lipid Commercially available from Russia 2.

3. Composition

200.0 g D-biotin 8.0 g

folic acid 1.5 g para-aminobenzoic acid 5.0 g niacin 20.0 g cyanocobalamin 0.01 g ascorbyl polyphosphate contained 25% ascorbic acid

100.0 g 4. Composition of Mineral premix g kg~' premix

Ca H,PO, 2.H,0 675.0 CoSO,.4H,0 0.15 CuSO,.5H,0 5.0 FeSO; 7H,O

50.0 KCl 50.0 KI 0.1 MgSO; 2H,0 101.7 MnSO; 4H,O 18.0 NaCl 80.0 NaySeO; H,O 0.05 ZnSO; 7H,O 20.0

1
12 3 42
42
1
50% ~ 1.5
200% 6 mg L'
2
300 12
AB104-
S-A 0.1 mg 550 C 8h

20 30
30
-20 C
105 €
6.25
9
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Tukey
Metcalfe  '°
2
HP6890 GC
007-CW 4
15 C 150 C 12
200 C 2 C 200 C 19 21
250 C 250 C 2.1 FPH
1.6 FPH
SGR =100 InW, —InW, /¢ 32.6% ~11.6% FPH
W, mg Wy mg 25% 32.6%
t d 28.9% 50% 75%
K + " SPSS 24..2% 11.6% 33.2%
10.0 for Windows P>0.05 2
2
Tab.2 The effects of dietary FPH levels on growth and survival of the large yellow croaker larvae
index 1 0% 2 25% 3 50% 4 75% 5 2
diet 1 diet 2 diet 3 diet 4 diet5 control?
. 4000 4000 4000 4000 4000
initial number
. 1157 = 14 1305 + 21 969 + 39 465+ 71 1328 +18
survival number
% 99b < a c ad Q¢ a
survival rate 28.9+0.32 32.6+£0.606 24.2+1.22 11.6+2.13 33.2+0.48
12 g 1.60.18 1.6£0.18 1.60.18 1.60.18 1.60.18
12-day weight
20 mg b b b b . qa
20-day weight 4.8+0.45 4.6+0.68 4.6+0.52 4.6+0.62 5.3+1.13
30 me 22.5+1.02° 23.8+0.83° 19.2+2.54 18.4+1.53 22.6+0.65"
30-day weight =L o= eEe AE L O=Y.00
42 mg « < a b Qa =ob a971¢ b « a
42-day weight 36.2+2.22 37.4+£2.13 28.6+£3.52 22.4+5.31 35.8 £ 3.82
SGR%/day 10.4 +0.45* 10.5+0.09* 9.6+0.13° 8.8+0.23¢ 10.3+£0.08*
1. 3 + n=3 . Tukey
P>0.05 2.

Notes 1. Means = S.D n=3 with the same superscript letter in the same row are not significantly different determined by Tukey’ s test P

>0.05 2. Frozen copepods come from Fujian Province major species is Calanus sinicus Brodsky

2.2 FPH 10.4% d~' 10.3% d~!
P>0.05
FPH FPH 50%  75%
SGR 2
10.5% d~! 8.8% d~! SGR

25% SGR 10.5%- d~!
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2.3 FPH 9.4% 15.4% 9.4%
15.5% 9.4%
25% P>0.05 2.0%
15.3% ~12.6% 9.4% ~8.2% 1.8% 1.8%
2.0% ~1.0% FPH FPH
P<0.05 3
25% 15.3%
3 42
Tab.3 Effects of dietary FPH levels on body composition of large yellow croaker larvae 42 DAH
% 1 0% 2 25% 3 50% 4 5% 5 z
composition diet 1 diet 2 diet 3 diet 4 diet 5 control®
dry matter 15.4+0.08" 15.3+0.38" 14.1+0.45" 12.6 +0.26° 15.5+0.23%
crude protein 9.4+0.17* 9.4+0.19* 9.0£0.09° 8.2+0.38° 9.4+0.37*
crude fat 1.8+0.06® 2.0£0.14° 1.6+0.56° 1.0+0.49° 1.8+0.13%
crude ash 3.0£0.04 2.9+0.18 2.8+0.04 2.7+£0.30 3.0+£0.57
1. + . Tukey P>

0.05 2.
Notes 1.Means+S.D n=23 with the same superscript letter in the same row are not significantly different determined by Tukey’ s test P

>0.05 2.Frozen copepods come from Fujian Province major species is Calanus sinicus Brodsky

FPH Cahu ?
EPA 6.2% ~3.0% 50%
DHA 10.9% ~6.7%
25% EPA
6.2% 5.0% Savoie 12
4.6% P<0.05 25% Anarhichas minor
DHA 10.9% 11.3%
11.4% P >0.05 FPH
4
3 > Zambonino '
3.1 FPH
FPH
25% 13 14
P
>0.05 FPH

Kolkovski ~ Tandler
Cahu 1
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Cahu 1©
42
4 42
Tab.4 Effects of dietary FPH levels on body fatty acid composition of large yellow croaker larvae 42 DAH
% area
fatty acid 1 0% 2 25% 3 50% 4 5% 5 2
y diet 1 diet 2 diet 3 diet 4 diet 5 control®
16 0 22.1+0.11° 22.4+0.23° 23.4+0.61° 26.6+0.14° 32.5+0.50*
18 In-9 9.7+0.28° 11.3+0.06° 10.3 +0.08" 9.6+0.78° 13.7+0.77%
18 2n-6 14.4+0.43° 16.2 £0.40° 16.4+0.81* 10.7+1.12° /3
20 5n-3 5.0+0.19° 6.2+0.47° 5.2+0.37° 3.0+0.47¢ 4.6+0.09°
22 6n-3 11.3+0.20° 10.9+0.37° 9.6+0.34° 6.7+0.34° 11.4+0.52°
1. + Tukey 14
>0.05 2. 3.

Notes 1.Means+S.D n=3 with the same superscript letter in the same row are not significantly different determined by Tukey’ s test P

>0.05 2.Frozen copepods come from Fujian Province major species is Calanus sinicus Brodsky 3. Undetectable

3.2

18

FPH

25%
DHA

5

DHA 12.2% ~9.4%

25%

FPH

FPH

DHA

17
25%
FPH
EPA
19
P <0.05

12.2%

DHA

12.4%
EPA
EPA
DHA  EPA
20
FPH
25%
25%
FPH

P>0.05

FPH

EPA  DHA

0~25%

21
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Tab.5 Selected fatty acid composition of experimental diets %0 area
fatty acid 1 0% 2 25% 3 50% 4 75% 5 2
ty diet 1 diet 2 diet 3 diet 4. diet 5 control®
16 0 18.3+0.29° 18.0+ .51° 17.6+0.14° 17.5+0.17° 34.5+0.30°
18 In-9 8.3+0.17° 9.6+0.18" 8.6+0.21° 8.6+0.28° 11.4+0.72°
18 2n-6 9.4+0.31 9.8+0.08 8.9+0.37 9.0£0.56 /3
20 5n-3 8.3£0.26 8.6+0.72 8.0+0.33 8.2+0.22 8.9+0.32
22 6n-3 12.4+0.46" 12.2+0.12° 11.3+0.31° 9.4x0.21¢ 14.4+0.52°
1. + n=3 . Tukey
P>0.05 2.

Notes 1.Means+S.D n=3 with the same superscript letter in the same row are not significantly different determined by Tukey’ s test P

>0.05 2.Frozen copepods come from Fujian Province major species is Calanus sinicus Brodsky 3. Undetectable
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