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Tab.1 Rderence det formuation and chemica conpostion
I % 1 %( )
Ingredient Content Chemicad conpostion Content ( %dry weight)
Fish med?® 30 CQrude protein 42.55
Sybean med* 20 Crude lipid 9.32
Peanut meal* 20 Ash 12.87
Yeadt 5 NFE* 32.61
Whezt flour 15 Qoss energy (MJ/ kg) 19.35
Ca(H.PO,) 2 2
Fshail 5
:2003-08-06 ; :2004-10-20

(2001BA505B06)
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! % 1 %( )
Ingredient Qontent Chemicad conpostion Qontent ( Yodry weight)
Choline chloride 0.5
Progptolipids 0.5
Vitamin premix? 1
Minera premix® 1
1 , ( 2 )2 100 :
VB,16ng ,VB,15. 2mg ,VBg3. 6ng ,VB1,0. 01ng, 40mg, 142mg , 2mg, 1.5mg, 53.2mg,V A5mg,V £30mg,V «3mg, V4. 8mg;
3. 100g : 1.379, 0.47g, 0.48g, 0.06g, 0.10g, 0.16g, 0.4ng,
8.0mg, 2.0mg, 5.4ng, 0.02mg, 0. 43mg ;4. NFE = , NFE =100 - - - -

i

Notes:1. Fish meal obtained from Oshan Fisheries (Shandong ,China) ,soybean med obtained from Liulu Oil Lit. (Heilongiiang ,China) ;2. Vitamin premix/
100g diet :thiamine 16mg ,riboflavin 15. 2mg ,pyridoxine 3. 6mg vitamin B 1, 0. 01mg ,Car pantothenate 40mg ,inostol 142mg ,biotin 2mg folic acid 1. 5mg ,nicotinic
acid 53. 2mg ,vitamin A 5mg tocopherol acetate 30mg ,menadione 3mg Vitamin D3 4. 8mg; 3. Minerd premix/ 100g diet : Ca(HyPO,) o+ HO 1. 37g,Cdcium lactate
0. 479 MgQ0; 0. 489 ,FeS0, 7H,0 0. 069 ,KA 0. 10g ,Nad 0. 16g Al S0, 6H;0 0. 4my , ZnS0,- 7H,0 8. 0mg ,CuS0,- 5H;0 2. 0mg MnS0,: 4H;0 5. 4mg , KIO;
0. 02mg ,0d 2 6H,0 0. 43my ;4. NFE(nitrogen free extract) was caculated by difference 100-crude protein-crude lipictcrude fiber-crude ash.

2
Tab.2 Nutritiond compostion of feed ingredients( %)

Ingredient Moidure Crude protein Crude lipid Crude ash ca P
Fish mead 9.79 62. 86 8.33 18.03 6. 56 3.47
Meat and bone med 7.35 46. 31 8.22 35.88 10.70 5.45
Sybean med 9.30 44. 56 1.03 6.05 0.33 0.69
Peanut med 8.60 45.23 5.51 5.65 0.25 0.55
Qottonseed med 7.24 41.37 2.65 7.10 0.15 1.11
Rapeseed med 9.33 36.12 5.45 7.25 0.68 1.15
1.2 (30+1.8)g, Cr,05 @B6432-86 , ,
15d , 30 , 3 , Parr1281 ,
200L 83550
, 0.4—0.6L/min, 6. 0mgy/ L :
pH6.8—7.2, 25+1 (%) = (1-
1.3 G205 0,03 %/ Cr,03 %) % 100
o G205 (% =[1- (
3d, Cra05 % %)/ (
4% —5%, 8:00 16:00 , 01,0 % X %) ] x 100
30min , 2h
| L (%) = (
70 , -2 " 0.7
L4 )/ (1-0.7)
70 , + : PsS
, Cr,Os '

- P<0.05
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9 ,
,  40.59 %;
3 6 (P>0.05), 58.62%—65.95%
3 , 90 % ;
( + ) (%) 87.05 %
Tab.3 Apparent dgedibility codfidents of dry metter ,protein, 81.30 %; ,
fa and energy o the feed ingredents for Jgpanese sea bass 77.39% 76.79 %
86 % ,
Ingredent Dry neter Protein Fet Energy 80. 46 %
6203+0.2a QR30+12° 80.40+06* 8 %+0.5° , ,  83.96 %,
Fish med , 76.18%  73.16 %,
B62+0.74a 77.39+1.4° 8831+18 67.U+0.5" , 67.94 %
Mest and bone medl 68.01 % ,
65.%+15a P.64+0.5 86.71+0.8 76.18+0.13% 16.99 %, (P<0.05)
Sybean med 16
64404125 8.06+11% 87.21+1.3% T7316+144° « 4,
Peanut nmedl
40.59+0.560 76.79+1.6" 80.46+0.9° 1692 11° ,
(ottonseed med .
58.66+1%a 8L.30+09” 86.09+16° 6801+02° ,
Repeseed ned (
(P<0.05) ) :
Note: Means with different superscripts have dgnificant differences ,
(P<0.05).
4 ( + ) (%)
Tab.4  Apparent dgedihility codficient of amimo acid of the feed ingred ents for Jgpanese sea bass
Fish med Mezt and bone medl Sybean mesl Peanut mesl otton seed med Repeseed medl
Ap 87.06 % 0. 867 78.84 0. 74° 94.40 +0.92° 92.67 +1.98° 89.23+1.25% 88.01+ 1. 44%
Thr 93.63+0.79° 74.57 £ 1. 69° 91. 49 +0.55° 84.06+0.71° 79.25+2.03% 83.62 +0. 56"
Ser 98.26 +0. 25° 78.27+0.89° 93.48+0.32° 86.08 £ 0. 29° 85.64 £ 0. 68° 91.71+0.17%
Gu 88.81+0.70° 78.09+1.32° 93.83+0. 467 92.53+0.33° 87.05+0.56% 90.66 +0. 142
Qy 91.20+0.21° 82.44+1.08° 91. 71 £0.59° 87.35+1.47° 83.71+0.78° 82.57+1.85"
Ala 88.35+0.74% 76.04+2.13° 91.66 0. 367 89.08 +0. 187 81.78 1. 69° 85.06 + 1. 95°
va 92.43+0.69° 77.95+ 3. 24° 83.10+1.39° 87.22+1.88% 76.99+ 2. 89° 81.72+1.02°
Met 89.58 + 2. 85% 79.03+0.92° 70.05 +3.08™ 50.87 +1.21° 60.30+0.89° 75.95+2.12°
lle 91.41+0.23° 75. 47 £ 2. 84™ 92.35+0.32° 90. 86 +0. 782 80.82+1. 45" 82.55+1.68°
Leu 90.53 +0. 49° 79.12+1.29° 90.66 £0.872 88.26 + 1. 867 82.89+0.63° 84.32+0.70°
Tyr 92.59 +1.03% 76.72+0. 36" 90.75+0.12° 90.98+£0.52° 87.99+2.14% 85.75+0.77%
Phe 90.85+0. 872 75.28+1.89° 91.72£0.45° 91.47 +0. 412 86.43+0.79% 88.09+0.68%
Lys 89.03+1.61° 82.57+2.33" 93.96+0.72° 90.43+0. 397 77.32+2.78° 89.83+0.88%
His 83.32 +1.56" 81.44 +1.36" 97.89+0.24° 94.10+0. 127 83.97 £1.03° 91.64+0.74°
Arg 94.37£0.32° 82.79+2.01° 97.34+0.14% 96.09+0.57° 93.59+2.14% 91.87+1.05%
Pro 98 23+1 68° 78 970 78° 99 46+0 45° 97 75+0 72° 92 25+0 312 90.39+ 1. 15°




175

3
[6,7]
, [8]
Cro!®! 70 30 ,
[10] .
, 8.26% 3.11% 3.49 %:
[11]
1.31% 14.31 %,
8.57 %
[8]
, [12]
, (12]
[13]
, 80 % —
90 %
80. 46 %, 85 % ,
[14 ,15]

[16]

[2]

[3]

[4]

[5]

[6]

[71]

(8]

[9]

[10]

McGoogan!*"!

LinL M, HuJ C, Hong H X. The npg suitable content of proteinin
the artificid feed to cuture Lated abrax japonicus[J]. Journal o Xia-
men Fisheries Cdlege, 1994, (1) :6—10] , ,

,1994 (1) :6 0]
Go CR,LiuUQH,Liang YQ, & a. The optimum contert of pro-
tein andfat in the artifica diet fed to cutured juvenile seabass (L ate-
dabrax japonicus) [J]. Marine Fsheries Research, 1998,19 (1) :
81 —85[ , , )
,1998,19(1) :

81 —85]
Hong H X, LinL M, Chen X H, & a. Sudeson the optima con-
tent and protein gparing efect of lipid in artificid foodguf for Lateo
labrax japonicis[J]. Journd o Jime University (Naure Sdence) ,
1999 ,4(2) :41 —44] , , ,

( )
1999 ,4(2) :41—44]
Pan Y, Wang FQ, Liu HL. Optimd proportion o fish med and oy~
bean cake informuated detsdf juvenile seaperch Lated abrax japoni-
cws[J]. Journal & Dalian Fisheries University, 2000,15(3) : 157 —
163[ ' ,

,2000,15(3) : 157 —163]
Furukanva A , Tsukahara H. On the acid digedion method for the de-
termination o chromic oxide as a index subdance in the sudy o d-
oedibility of fishfeed [J]. Bul. Jpn. Scc. Sd. ,1996,32:502 —506
Wilon R P, Poe W E. Apparent digedihility o proten and energy in
feed ingredientsfor channd caifish [J]. FshrCult. , 1985,
47:154 —158
Nose T. On the metalolic fecd nitrogen in young rainbow trout [J].
Bull Fresh Fish Res Lab(Tokyo) , 1967 ,17:97 —105
Lee SM. Apparent dgedibility codficientsd variousfeed ingredents
for juvenile and grower rockfish ( Sebastes schlegdi) [J]. Aquacul-
ture, 2002 ,207:79 —95
Suigura SH, Dong FM, Rathtone C K, e a. Apparert proten d-
gedibility and minerd availahilities in various feed ingredierts for
sdnonidfeeds [J]. Aquaculture, 1998 ,159:177 —202
Lin SM,LwL, Ye YT. Apparent dgedihility of crude proteins and
crude fasin 17feed ingredentsin grass cap [J]. Journa o Hshery
Scenoess d China ,2001 ,8(3) :59 —64[ , ,
17

Prog,



176 29

[11] Le W, Yang Y X, He X Q. Apparent digedihility codfficient of crude protein and amino acid digedikility in ranbow trout (SAno gairdneri)
protein and energy for dx commercid feed ingredients for Chinese [J]. 3. Agric. Food Chem. , 1984 ,32:929 —935
long sout cafish[J]. Acta Hydrobidogica Sinica, 1996,20 (2) : [15] Zhang YL, Zhu Y Z, Chen H D. Digedihility o black cap to four-
113 18] , , . teen fish feeds[J]. Fsheries Sience and Techrology Irformetion,

,1096 20(2) : 113 — 1990, 6:166 —69[ .
118] . ,1990 ,6:166 —169]

[12] Sun GY, Zhu Y Y, ChenJd G. Gowth andfeedng hahits of Jgpanese [16] Allan GL, Pakinon S, BoothM A, & a. Replacement o fish med
searbass, Lated abrax japonicus, inthe esuary of Yangze river [J]. in des for Audrdian dlver perch, Bidyanus hidyanus: . Di-
Journal o Fisheries & China. 1994 ,18(3) : 183 —189[ , gedibility of dterndtive ingredents[J]. Aquaculture, 2000, 186:

, . ,1994 293 —310
18(3) :183 —189] [17] Cho CY, Singer SJ, Bajley H S. Bioenergetics of samonid fishes:

[13] Wilon R P, Rohinon EH, Roe W E. Apparent and true availahility energy intake, expendture and productivity [J]. Comp. Biochem.
o amino acid from conmon feed ingredientsfor channd cafish [J]. J Physid. , 1982,73B:25—41
Nutr, 1981,111:923 —929 [18] McGoganB B, Reigh R C. Apparent digedihility of sdected ingredi-

[14] Opgved J, Miller R, Hardy R, e a. Hea-induced changes in entsin red drum ( Sdaenops ocdlatus) dets [J]. Aquaculture, 1996,
sufhydryl groups and di suifide bonds infish protein and their dfect on 141:233 —244

APPARENT DIGESTIBIL ITY COEFFICIENTS OF VARIOUS FEED INGREDIENTS FOR
JAPANESE SEA BASS(LATEOLABRAX JAPONICUS)

CHANGQng LIANG Meng-Qing ,WANGJiaLin and ZHAI Yu Xiu
( Ydlow Sea Fisheries Research Ingtitute, Chinese Academy o Fishery Sdences, Qingdao  266071)

Absract :A digedive experiment was conducted on Japanese sea bass (L ateol abrax japonicus) weighing30+1.80ga 25+ 1
Chrommic oxide(Qr,0s) was used as the inert indicator and gpparent digedihbility of dry metter , protein, lipid , energy and anmino
acids in various feed ingredients were determined. The teg dietswere conposed of 70 % reference diet and 30 % ted ingrediernt.
Apparent digedihility of dry metter of fish med , ybean mea and peanut med was higher than 60 %. Japanese sea bass had
high digedihility of fa and protein infish meal , oybean med ,peanut med and rapeseed med (nore than 80 %) . The highest
digedtibility of energy appeared in fish med (83.96 %) and the lowes digedihility gppeared in cotton seed med (16. 99 %) .
Apparent digedtibility coefficients of 16 amino acidsin each teg ingredient were determined and they showed smilar trend to pro-
tein digedibility. Amino acid availahility va ues, except for higidine , methionine and valine ,in meat and bone med for fish were
lower than those in other tes ingredients. Oilseed med showed lower availahility for sulphur amino acids (e. g. , methionine)
than that for other amino acids. Hididine availahility val ues was lowes infish med while threonine availability val ues was lowest
in meat and bone med .

Key wor ds :Japanese sea bass ( Lated abrax japonicus) ; Feed ingredient ; Apparent digedihility



