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Table 1 Amino acid composition of test feeds, fish egg and fish meat

Aﬁf?;id 1% 2k 3% 4§ S# 64 T LE Sﬁiif Fiﬁ)ﬁeﬁgg ’ gﬁ?f
rash fish juvenile fish
Asp 5.28 3.76 4.10 4.13 4.15 3.25 2.7 3.30 4.32 7.34 8.48
Thr * 2.35 1.47 1.60 1.66 1.62 1.41 1.24 1.41 2.10 6.64 4.00
Ser 2.46 1.67 1.80 1.82 1.82 1.49 1.28 1.53 1.81 6.01 3.06
Glu Q.30 6.79 T.38 7.38 7.37 6. 44 5.62 6.57 T.46 17.26 13.95
Gly 2.74 2.33 2.45 2.52 2.49 1.50 1.51 1.51 3.27 4.22 3.83
Ala 2.50 2.02 2.29 2.30 2.32 1.56 1.66 1.63 3.70 6.12 5.63
Cys .81 0.69 0.87 0.82 0.83 0.62 0.52 0.41 0.52 0.62 0.76
Val # 2.26 1.66 1.80 1.89 1.85 1.54 1.48 1.51 2.36 6.52 3.R3
Met » 0.55 6.56 0.57 0.57 0.58 0.42 0.24 ' 0.19 0.36 1.16 2,49
Ileu» 2.09 1.22 1.46 1.47 1.48 1.27 1.22 1.39 2.1 4.74 4.04
Leuw 3.93 2.66 2.99 3.01 3.00 3.56 2.33 2.67 1.68 7.45 7.31
Tyr 2.09 1.39 1.35 1.37 1.36 1.05 1.06 1.33 1.62 3.62 .10
Phe * 2.33 1.81 1.85 1.88 1.87 1.6l 1.51 1.74 1.81 3.18 3.51
Lys» 2.18 1.32 1.59 1.64 1.60 0.95 1.13 1.13 3.9 4.27 B.11
His * 0.82 0.71 .81 0.82 0.82 0.68 0.64 .69 .80 0.77 1.59
Arg * 2.85 3.08 2.92 2.93 2,01 1.96 1.82 2.24 2.4% 5.93 5.55
Pro 1.86 1.64 1.73 1.76 1.75 1.74 1.62 2.06 1.52 4.47 1.68
Tip* .63 .45 0.51 0.52 0.52 0.48 0.41 0.53 0.58 0.60 0.61
) 47.0% 35.23 38.07 38.49 38.34 31.53 28.06 31.84 44.35 90.92 81.47
» P S AR, Essencial amino acid.
%2 ABAARAEREMEAAL
Table 2  Essential amino acid indexes of test feed
15¥4 A B Feed group 1 2 3 4 5 ) 7 B *} M8 Control
EAAI 0.883 4 0.9127 0.8912 (0.893 4 G.8920 0.881 6 0.902 7 0.828 1 0.931 1
/% Weaght growth rate 203 31.4 25.6 27.3 26.6 21.8 3t.3 13.8 6.8
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Table 3 Result of juvenile fish coltured by test feed

#H3 FHMER/ % Mean weight gowth raie @S/ % HHEHE PAREoASE/» FEoREE

Group 1 il H Total growth rate FCR Composition of protein FER

1 9.7 8.8 1.8 20.3 3.0 47.2 0.704

2 18,2 8.0 5.2 3t.4 2.02 43.8 1.130

3 15.0 6.4 4.2 25.6 2.88 44.1 0.787

4 13.0 10.1 4.2 27.3 2.69 44.0 0.845

5 14.0 B.2 4.4 26.6 2.76 4.0 0.823

6 11.8 7.2 2.8 21.% 3.02 38.1 0. 869

7 15.3 9.5 6.5 31.3 2.32 35.7 1.210

8 4.9 7.9 1.0 13.8 5.01 38.3 0.521

% M Control 16.4 13.3 7.1 35.8 2.30 59.9 0.726
o AEA T, EHRAURIA, H kS R ITH EAAT 7
. 0.90 %4, RAERMVHRY, #4 BRI AR
5 0 MFE, EEHE S, WE 1T, F S EAAL
g ATF 0,80, M @M E K, KFE1 FHA
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Table 4 Essential amino acid indexes of common protein resources

1133 % Feed resource Thr Vat Met Tew Leu Phe Lys His Arg Trp EAAL

NN Medde of Hack oo e, 00 3,83 2,49 404 7.31  3.51  8.11 1.59  5.55  0.61

Bt Soybean meal 1.2 220 0.57 195 331 2,37 225 105 315 N.A 08704
T#EAEH Peanut meal 1.28 .19 0.55 1.32  2.69 2.14 1.27 0.8 4.3 N.A O D792 4
F ¥ Wheat bran 0.51 065 0.21 047 095 067 0.49 0.3 0.926 N.A 0.8654
P Cotton meal 1.28  1.58 049  1.08 1.9 1.B6 1.3 0.80 3.8 N.A 0.7996
2B Wheat powder 0.34 1.5 0.21 043 0.8 0.65 0.31 0.25 0.573 N.A 0.7548
BEH Anchovy fish menl 2.90  3.64 132 306 S.68 313 4.8 1.67 373 N.A (0.9282
BYE# Meat znd bone meal 2,36 447 D06 1.96 433 221 195 698 501 N.A 0.5450
AR MM Fermented blood meal 1.06  2.72 0.14 0.7 315 1.80 1.78 4.87 1.5l N.A  0.5955
FEH Feather meal 3.37  7.47 - 368  6.57 447 076 1004  S5.40 NA 0 0.4329
R T BEEF Beer yeast 2,26 312 095 1.95 333 1.86 344 419 270 N.A 0.8414
BE Yeast 212 2,35 106 1.98 273 171 263 0.727 1.98 N.A  0.9358
E# Sand lance 205 273 027 227 358 2.2y 347 0.69 2.49  N.A  0.8150
L Musset 366 3.47  1.03  2.99 459 320 6.02 1.32 4.76 N.A  0.9044
TEE Casein 4.2 8.9 31 5.5 9.1 5.6 8.8 3.2 2.90 0.4 07511
BB Gelatine 1.8 2.4 0.9 1.3 2.9 2.1 1.8 0.8 8.0 0.1 0.6130
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Studies on amino acid balance in protein sources
of feed for black sea bream Sparus macrocephalus

JI Wen-juan
{ Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: By means of essencial amino acid index (EAAI) and animal growth experiments, using the amino acid

composition of the muscle in black sea bream juvenile as standard EAA requirement model for fish feed. The ef-

fects of nine different formulae of feed protein sources were compared. The amino acid balance and the nutrition-

al value of the protein sources in feed for the juvenile of black sea bream were studied. Two farmulae of protein

sources were selected to be most effective. It suggests EAAI be an effective and simple assessment standard in

studies on valuation of amino acid balance in protein scurces of fish feed.

Key words: Sparus mucrocephalus; juvenile fish; amino acid balance; EAAI; feed protein sources
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