Vol. 34, No.2

34 2
2010 3 ACTA HYDROBIOLOGICA SINICA Mar., 2010
DOI: 10.3724/SP.J.1035.2010.00242
13y 1 2 T B 1
wes " RHF KART ERE F OF
FZ#'  Yannis Kotzamanis®
(1. s 266071; 2. s 2640006;
265500; 4. , )

3. ,

(0% 20% 40% 60%) (Fish potein hdrolysate, FPH)

(Cynoglossus semilaevis Giinther) 28d s
(AKP)
64.44%—78.88%, 20%  40% (P<0.05); (SGR)
FPH ,20% R 3 (P<0.05), 60%
(FM) (P>0.05); ( )
14d  28d 120% >40% > >60%
> (P<0.05); 20% ,
3 (P<0.05) s R FPH 20%
PESES: S963 CREFRIRED: A X EHS: 1000-3207(2010)02-0242-08
(Cynoglossus semilaevis Giinther,1873)
[3.4]
, [5,6] [7—9] [3,10,1’1]
’ 2} ’ [4] , [12] [13,14] [15]
[16]
b [2]9
Yks BHA: 2008-11-04; 21T HEA: 2009-09-13
HEWA: (30771660); () (nyhyzx07-046- ) (2008DFA31720);
(08-1-3-26-jch)(07-2-3-24-hz);
1EE BT (1981—), ; ; E-mail: liuxudong7118@126.com

BIES: , Tel: 0532-85822914; E-mail: liangmq@ysfri.ac.cn



2 : 243

1 (FPH)
[17] FPH
11 0% (FM, ) 20% (FPH-
20) 40% (FPH-40) 60% (FPH-60)
(6.47+£0.38) mg (
88 um s 1 S
30d, ) 1% 4%
[ 12 ,50C  (0.097 mPa)  , .,
50 cmx40 cmx20 cm , 60 180—250 um, 20C
4 , 0% 20% 40% 13
60% (Fish Protein Hydrolysate, FPH) B4 , 7 1
, 3 , , 14 I
(22+1)C, 30—32, 4 (5:00 10:00 , (28d) 1
15:00  21:00), ; ; ERRKBERNE R E
(18] o-amino N,
1.2 6 mol/LHC1 110C 20h
25°C , ( a-amino N DH = a-amino N/
, 50000 U/g) , a-amino Nx100%

F1 MAFRKIRBEN

Tab. 1 Composition of four experimental diets (%)

Diet groups

Ingredients
FM FPH-20 FPH-40 FPH-60
White fishmeal' 77 50 25 2
FPH’ 0 20 40 60
Mussel meal’® 10 10 10 10
Fish oil 6 8 9 9.5
Lecithin 2 2 2 2
Betaine 0.3 0.3 0.3 0.3
a-Starch 2.6 7.6 11.6 14.1
B- B-carotene 0.1 0.1 0.1 0.1
Vitamin mix* 1 1 1 1
Mineral mix’ 1 1 1 1
% Proximate composition
Crude protein (CP) 60.43 59.69 60.35 62.43
Crude fat (CF) 11.11 11.66 11.32 10.59
c 1. : 70.7%; 5.6% ( Seafood s ); 2. : 91.7%;
65.45% ( Theragra chaloogramma ); 3. : 70%; 5.6% (
); 4. (IU or mg/kg ): B, 110 mg; B>, 360 mg; Bs, 86 mg; , 10 mg;
, 507 mg; , 54 mg; Bi,, 0.3 mg; , 1450 mg; K, 10 mg; C, 500 mg; A , 6000 1U;
Ds, 1800 1U; E, 15 mg; 5. (mg/kg ): , 2230 mg; , 3020 mg; , 12.7 mg; , 40 mg;
, 253 mg; , 7 mg; , 8 mg; , 54 mg; , 2.5 mg; , 1.632 mg

Note: 1. White fishmeal: CP, 70.7%; CF, 5.6% (Obtained from American Seafood Company, Alaska, USA); 2. FPH: CP, 91.7%; DH,
65.45% [Made from hydrolysed cod (Theragra chaloogramma) muscle with protease]; 3. Mussel meal: CP, 70%; CF, 5.6% (Bought from and
made by freeze-drying and ball-mixing whole body tissue without shell); 4. Composition of vitamin premix (IU or mg/kg diet): thiamin-HCL,
110 mg; riboflavin, 360 mg; pyridoxine-HCL, 86 mg; D-biotin, 10 mg; calcium pantothenate, 507 mg; folic acid, 54 mg; cyanocobal-amin,
0.3 mg; niacin, 1450 mg; menadione, 10 mg; ascorbic acid, 500 mg; retinyl acetate, 6000 IU; cholecalciferol, 1800 IU; DL-a-tocopherol
acetate, 15 mg; 5. Composition of mineral premix (mg/kg diet): MgS04,2230 mg; KCl, 3020 mg; KAl (SO4),, 12.7 mg; CoCl,, 40 mg;
ZnS047H,0, 253 mg; CuSO4 5H,0, 7 mg; KI, 8 mg; MnSO44H,0, 54 mg; Na,Se0;, 2.5 mg; C¢HsO,Fe-5H,0, 1.632 mg
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B A B A & ., Bouin (P>0.05),  FPH-20 FPH-40
, , , Leica RM 2135 (FM) (P<0.05); : FPH-20 >
) 5 um, H.E , FPH-40 > > FPH-60, FPH-60
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1.4 (FM) 11% 9%,
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’ Tab.2 The growth and survival parameters of tongue fish
S IBA L FREY N E post-larvae cultured for 28d
Groups
37°C, 1min 1 pg pszfnztgrs FM FPH-20 FPH-40 FPH-60
1 V) SGR (%/d) 2.31£0.13*  2.84+£0.06° 2.57+0.15" 2.24%0.10°
[20] 37°C Survival 67.22+£3.46" 78.88+0.96" 76.11+0.96" 64.44+2.54"
rate (%)
Imin 1 pg 1 : (P<0.05)
(U) Note: Means in a row with a different superscript letter indi-
21] cate difference at P<0.05
37°C, Imin lpg 2.2 FPH
1 )
( Hh A ;
pH10.0 - 144, > FPH-60 > FPH-40 >
, FPH-20, (P<0.05),
;28d
> FPH-60 > FPH-20 > FPH-40, FPH-60
37C, 1¢g 15min 1 mg FPH-20  FPH-40 (P<0.05)
1 L) B , : 14d, >
FPH-40 > FPH-20 > FPH-60,
- (P<0.05), s
1 mg ; 28d : FPH-60 >
; FPH-40 > FPH-20 > ,
5 (P<0.05), ,
15 C , : 14d,
SPSS11.5 > FPH-60 > FPH-40 > FPH-20,
(one-way ANOVA), Duncan’s (P<0.05),
, P<0.05 ( ; 28d > FPH-60 > FPH-20 >
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FPH-40, ,
(P<0.05)
D , 14d, FPH-60 >
> FPH-20 > FPH-40, FPH-60
FPH-20 FPH-40  (P<0.05);
28d > FPH-20 > FPH-40 > FPH-60,
14d FPH-20
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Fig. 1 Effect of FPH on digestive enzymes relative activities in

tongue fish post-larvae
A. ; B. ; C.
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Fig. 2 Effect of FPH on alkaline phasphatase relative activities in

tongue fish post-larvae
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Fig. 3  Effect of FPH on intestine structure in tongue fish
post-larvae
0. (FM) ( 100 pum); 1. FPH-20
( 100 pm); 2. FPH-40 (
100 pm); 3. FPH-60 ( 100 pm); 4.
, 2 ( 25 pum); 5.

( 50 pm)
0. Longitudinal sagittal section of intestine structure of tongue fish
post-larvae in control group (bar=100 pm); 1. Longitudinal sagittal
section of intestine structure of tongue fish post-larvae in FPH-20
group (bar=100 pm); 2. Longitudinal sagittal section of intestine
structure of tongue fish post-larvae in FPH-40 group (bar=100 pm);
3. Longitudinal sagittal section of intestine structure of tongue fish
post-larvae in FPH-60 group (bar=100 pum); 4. Distribution of gob-
let cell, partial enlargement of the above No.2 (bar=25 pm);
5. Longitudinal sagittal section of intestinal mucosa of tongue fish
post-larvae (bar=50 pm)
EN: Enterocytes; GC:

Striated Border; SM:
smooth muscle layers

Goblet Cell; SB:

Longitudinal and circular

®3 L 28d ¥ REHHAFENRMEWIER
Tab. 3 The intestinal microscopic structure parameters of tongue
fish post-larvae cultured for 28d

Groups

Gut parame-

ters FM FPH-20

FPH-40 FPH-60

Mucosa
thickness

(um)

42.73+3.57" 57.88+2.09° 42.60+3.74° 29.40+3.01°

Villus height 3.38£0.49° 5.44+0.58" 3.23+0.39° 3.09+0.13"
(um)

(P<0.05)

Note: Means in a row with a different superscript letter indi-
cate difference at P<0.05
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EFFECT OF FISH PROTEIN HYDROLYSATE LEVELS ON GROWTH
PERFORMANCE AND BIOLOGICAL AND PHYSIOLOGICAL PARAMETERS IN
TONGUE SOLE (CYNOGLOSSUS SEMILAEVIS GUNTHER, 1873) POST-LARVAE

LIU Xu-Dong'?, LIANG Meng-Qing', ZHANG Li-Min?, WANG Ji-Ying?,
CHANG Qing', WANG Jia-Lin' and YANNIS Kotzamanis*

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Marine Fisheries
Research Institute of Shandong Province, Yantai 264006; 3. Shengsuo Fishery Culture Feed Research Centre of Shandong
Province, Yantai 265500; 4. Hellenic Centre for Marine Research, Athens)

Abstract: This study evaluated the effects of fish protein hydrolysate inclusion in the diet of tongue sole (Cynoglossus
semilaevis Giinther, 1873) post-larvae on growth performance, the activities of alkaline phosphatase (AKP) and the di-
gestive enzymes: pepsin, trypsin, lipase and amylase and intestine development in the fish. Four experimental diets were
formulated by supplementing 0% (FM), 20% (FPH-20), 40% (FPH-40) and 60% (FPH-60) of FPH in the diet. Each diet
was randomly assigned to triplicate groups of fish, and each group was stocked with 60 tongue sole post-larvae (30 days
post-hatching, with an initial dry weight of 6.47+0.38 mg) in 12 fiberglass tanks (50 cmx40 cmx20 cm). Fish were fed
four times daily (05:00, 10:00, 15:00 and 21:00) to visual satiation for 28 days. During the feeding trial, water tempera-
ture and salinity were maintained at (22+1°C) and 30—32, respectively. At the end of the 28-day growth experiment,

survivals of the fish were relatively high and ranged from 64.44% to 78.88%. Fish fed diets with 20% and 40% FPH
showed significantly higher survival rates than other two groups (P<0.05). Compared to the control, 20% FPH supple-
mentation in the diet improved growth of the tongue larvae while high dose of FPH depressed that concerning the values
of specific growth rate (SGR); the activities of digestive enzymes, such as lipase, amylase, pepsin and trypsin showed no
obvious trends among all treatments between 14 and 28 d, respectively; the AKP activity in all groups were ordered as
follows (P<0.05): 20% FPH>40% FPH>0% FPH>60% FPH; fish fed the diet with 20% FPH showed significantly higher
intestinal villus and thicker mucosa than the other three groups (P<0.05). In this study, the diet with 20% of the FPH
gave the best results in terms of growth, survival and intestinal development in tongue sole post-larvae, indicating FPH

had a nutritional value equivalent to fish meal (FM).

Key words: Fish protein hydrolysate; Cynoglossus semilaevis Giinther post-larvae; Digestive enzymes; Alkaline phas-
phatase; Intestinal structure



