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( 2) 2 (o)
70 % 30 % , Tab. 2 Poximate chemicd conpostion of experimentd feed ingredents
0.1% C0s
, 60 , F( )'26 Ingredients%  Crude protein  Crude lipid Ash Moigure
( , ) whvY 68.9 10.1 17.3 4.6
(2. 5mm x 8. 0mm) ,60 , BAV 61.0 8.7 21.3 5.8
- 15 MBM 42.3 8.9 38.7 4.4
1 (% ) BM 46.4 2.0 6.3 7.6
Tab.1 Formution and cherrical proximete corrpostion o reference PNM 51.9 19 6.4 9.0
de (% dy weg) G 8.5 31 2.6 7.0
Ingredents % Dry weight cav 40.3 2.5 5.9 7.3
White fish med 52.0
Sybean med 11.0 Y ’ ’
Yeast medl 3.0 ; € ) :
Fshail 3.0 ! !
Sybean oil 3.0
Wheat med 20.55 Y WRM : white fishmeal , obtained from Gishan Fisheries (Shandong,
Attractant 0.3 China) ; BAM : brown fishmed , obtained from Gishan Fisheries (Shandong,
Meld inhibitor® 0.1 China) ; MBM : meat and bond med obtained from local merket ; SBM : oy
Bhoxyquin 0.05 bean med , obtained from Yiha Gil @. , LTD. (Shandong, China) ; PNM:
Mineral premix? 2.0 peanut medl , obtained from Qingdeo Changsheng Peanut Oil . , LTD
Vitarin premix® 2.0 (Shandong, China) ; GaMI: grapeseed medl , obtai ned from Bengbu Huayuan
Croline 0.5 Oil @. ,LTD (Anhui , China) ; CSV: cottonseed medl , obtai ned from Geo-
Lecithin 2.5 Ging Gl @. , LTD (Shancbng, China)
(%) Chemicd dtion ( %)
Orude protein o 4.3 13 (1. 5m x
Orude lipid 11.3 1.5mx2.0 m) ; 7.0 my/L ,
Crude ash 11.7 22. 5 %0—28 %o, 23.5—28.5 ,
Crude fiber 15 100 i 3
Mol dure r3 2 (07:00,17:00) , 5
150% 50 %
2 (mgor g kg diet) : ,2mg; ,0.8mg; ,
(1%) ,50mg; ,10mg; ,80mg; ,50mg; , od.
60mg; ,1200mg; ,3000mg ; ,100mg; :
15. 459 1.4
8 (mgor g/ kg det) : B1,25mg; 45mg; : ( 2345 6h)
Bs( ) .20my; Bz 0. 1mg; Ks,10mg; , 5h
800Ny ; Bs( ) ,60mg; ,200mg; ,20ng;
1. 20mg; A ,32mg; D3 ,5mg; E,120mg; C,
2000my; ,150mg; ,16.51g oh (1 10000,
%50 % calcium propionic acid and 50 % fumaric acid ) ) , )
Minerd prenix (mg or ¢/ kg det) :NaF, 2mg; Ki, 0.8mg; God,- , )
6H0 (1%) , 50mg; CuSD,4- 5H,0, 10mg; FeS0,- H,O, 80mg; ZnS0;,- 3cm ,
H,0, 50mg; MnS0,- H,0, 60my; Mg, 7H,0 , 1200mg; Ca (HoPO,) o ,
H,O, 3000mg; Nad , 100mg; Zodite, 15. 459 - 20
Yitamin premix (mg or ¢ kg diet) :thiarin,25mg; ribdflain, 45mg; 15
pyricoxine HA , 20ng; vitamin By, 0.1ng; vitamin K;, 10mg; inodtol ,
800ny; pantothenic acid, 60ny; niacin acid, 200my; folic acid, 20mgy, hi- 105 ! !
otin, 1. 20mg; retirol acetate , 32my; cholecddferol , 5mg; dphertocopherol |
120y ; asoorhic acid , 2000my; ethoxyquin 150my , wheet midding 16. 51g , 6.25 ;
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, ; SPSS 11. 0 for Windows

, (550 )s8h (one'way ANOVA) , ,
(141 (@) (P Tukey , p<0.05
(ICP-OES;
VISTA-MPX , VARIAN ,USA)
(
) : 3
=(1- Or,0; %/ (p<0.05), 43.6% 70.0% ,
Or,03 %) % 100 (70.0 %) (68.2 %) ,
= [1- ( (66.5 %) (65.2 %)
Cr,03 % X %)/ ( Or;05 % X (52. 4 %) (50.6 %) ,
%) ] x 100 43.6 % 42.9% 82.6%
= , (82.6 %) (80.5 %)
( -0.7x , )
)/ 30 x 1001*°]
3 7 ( * )

Tab. 3 Apparent dgedihility codficients ( %) for dry meter , crude protein, crude lipid, gross energy and phogphorus of practica
feedgtUffs determined for large yellow croaker (Means+ S E) *

(ADC? %)
Ingredient®
ry metter ude protein ude lipi phorus) SS energy,
(Di ) (Crude in) (Crude lipid) (Prosphorus) (Qo )
(WRM) 70.0*+0.8 92.4%+0.1 90.5%+0. 1 60.3%+0.9 82.6%+0.9
(BAV) 65.2°+0.5 80.3%+0.5 88.32+1.0 53.2°+0.5 80.5+0.9
(MBM) 52.4°+0.6 78.3°+1.6 74.2°+0.6 27.69+0.3 70.2°+1.3
(BM) 68.2%+0.6 84.5°+2.0 90.0%+1.1 35.9°+0.1 76.3°+0.4
(PNM) 66.5°+1.0 80.6+1.2 82.6°+0.8 37.5°+0.8 74.7°+0.7
(&) 50.6°+0.6 79.4°+1. 4 76.3°+1.0 21.5°+0.4 66.49+1.0
(cav) 43.6°+1.0 70.79+0.5 61.39+1.2 9.3+0.3 42.9°+0.6
ANOVA*
Fvaue 283.2 55.7 206. 3 1550. 0 356. 2
Pvaue <0.0001 <0. 0001 <0.0001 <0.0001 <0.0001
! 3 . (p<0.05)
’ADC
“ANOVA

el ues are means and sandard errors of three replicates. Means in each column with different superscripts have sigrificant differences( p < 0. 05)

Apparent digedtihility codficients

SWRM : white fishmeal ; BFRM : red fishmeal ; MBM : mesat and bond medl ; SBM : oybean medl ; PNM : peanut meal ; GV grapeseed medl ; CM : cottorr
seed med

4ANOVA : Oneway andyss df variance

70.7 % ,

92.4 %, , ,
(p<0.05) , (78.3 %) (p<0.05)
(92. 4 %) (89.3%)

(84.5%) (p<0.05) , (70. 7 %) 53.2% 37.5% :

61.3%, 9.3% )
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(p<0.05) ,
3
' ' [15,23,24]
( ’ [ll]
) 40 % ,
[9]
: (>8%)
[15] [25—30]
(1) [16—38] . (52. 4 %)
, , (70.2 %) (21
, 3cm 86% 86%) Lee [11] (
: 1 (2) (7=l 95% 93%) , ,
, , (1—4.5cm) ,
; (3) ; , , ,
, , 2 ,
’ ’ 38' 7 % ’ )
(4
[18—21] .
. (5) . [11]
(6) , : R.4%
, 89.3 %,
: : . :
[32,33]
, 70.7 % ,
, Qulivan
Lee
[22] , , [24 ,34]
, 90.5 %
43.6% 70.0% , , 88.3%,

(50. 6 %) (43.6 %) [15 35
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APPARENT DIGESTIBIL ITY OF SH. ECTED PROTEIN INGREDIENTS FOR L ARGER
YB.LOW CROAKER PSEUDOSCIAENA CROCEA

LI Hu-Teo, MAI KangSen, Al Qing Hui , ZHANGLuU, ZHANG Chun-Xiao, ZHANG Wen-Bing and LIUFU Zhi- Qo
( Key Laboratory d Mariculture( Ministry o Education) , Ocean University d China, Qingdao 266003)

Abstract :Apparent digedihility codficients of dry metter , crude protein, crude lipid, energy and phogphorous in white fish
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med , brown fish med , meat and bone mea , ybean med , peanut med , rapeseed med and cottonseed meal were determined
regoectively for large yellow croaker. Apparent digedihility codficients were determined by udng a reference digt with 0.1 %
chromic oxide indicator and teg diets that contained 70 % reference diet , by weight , and 30 % of the ted feed ingredient being
evaluated. Thefish averagng 15. 0 + 1. 6g were reared in floating sea cages. Feces sarrples were manudly gripped from anes-
thetized fish to prevent contacting with weter. Apparent digedihbility codficients of dry metter ranging from 43.6 % to 70.0 %,
and the va ues for rgpeseed and cottonseed meal were lower (50. 6 % and 43. 6 %) than those for other teted feedsufs. Appar-
ent digedihility codficients of energy reflected the differencesin dry metter digedihility , the higher digedihility codficients were
observed for white fish meal and brown fish meal of 82. 6 % and 80. 5 %, and lower digedtihility codficients were found in rgpe-
seed med (66.4 %) and cottonseed med (42. 9 %) . Apparent digedihility coefficients of crude protein ranged from 70. 9 % to
92. 4 % indicated that these feedstufs could be dficiently utilized by large yellow croaker. Apparent digedihility coefficients of
crude lipid were higher than 74. 2 % except for cottonseed med (61. 3 %) . Apparent digedihility codficients of phogphorous
were low (from 9. 3 % for cottonseed med to 62. 3 % for white fish med) and showed sgnificant differences anong the feed in-
gredients. These data provide nore preci s i formations concerning nutrient and energy utilization of large yellow croaker for these
protein ingredients and will dlow ingredient subgtitutions in practica feed based on the levels of fish nutrients.

Key wor ds:Large yellow croaker ; Pseudosciaena crocea ; Digedihility ; Feed ingredients



