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Table1l Ingredient and nutrient composition of reference diet
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Table3 Nutrient composition of feed ingredients %
R IR Ingredients ke BERET HEAT HIIRSGE" ot pr
Moisture  Crude fat  Crude protein =~ Crude cash
18 Fish meal{ import) 10.18 9.89 62.45 11.83 3.2 2.97
S K1 Soyhean meal(sal. ) 11.89 1.02 44,87 6.19 0.3 0.69
TR BB Com glulen meal 12.66 2.05 46.24 1.0 0.2 0.02
B2 £} Brewers dried yeast 9.21 3.19 40.99 4.27 0.25 1.09
F ) Rapeseed meal{exp. ) 11.76 6.69 32.02 7.57 0.64  1.10
FHH Yellow rapeseed meal 11.47 6.85 35.90 7.57 0.66 1.17
BFHH) Black rapeseed meal 10.45 7.9 35.57 7.28 6.54 0.9
P Fish meal (native) 11.22 10.22 54.17 9.16 5.82 3.5
H ¥ Meat meal 12.06 10.19 53.68 8.24 5.61 3.97
[ % %7 Casing meal 10.25 2.19 30.01 3.15 0.65 0.4
# 471 Cottonseed meal(sol. ) 10.67 2.35 45.50 6.78 0.27 1.03
FXAE 3£ ¥T Double — low rapeseed meal {sob. ) 10.32 3.41 35.89 7.2 0.5 0.89
K44 R = Expanded soybean 12.34 13.09 36.78 3.86 0.26 0.47
BN Crab meal 9.32 5.13 37.65 14.15 4.17 1.07
AR 3 Com germ meal 12.07 2.35 20.34 6.05 0.08 1.27
2 FE¥ Sesame meal{exp. ) 9.28 9.42 40.35 9.87 2.23 1.25
WD Distiller, s grains meal 12.08 5.32 24.25 6.21 0.3 0.35
E ¥ Com grain 11.24 3.51 8.86 i.45 0.03  0.28
Z 3K Wheat bran 10.%6 3.97 15.39 4.89 0.13  0.88
% ¥ Wheal middling and reddog 11.23 2.719 13,32 1.47 0.07  0.52
#48 Rice bran 12.04 2.74 11.20 8.73 6.17 1.76
#74 Standard starch 11.74 2.87 12,88 0.35 0.21 0.02
/I Wheat grain 13.99 1.97 15.69 1.94 0.18 0.46
F % Barly grain 10.59 1.64 13.36 2.42 0.11 0.31
E XM Corn distillers 12.11 1.67 17.08 4.6i 0.16 0.8
B % Paddy 10,58 1.61 11.78 4.67 0.4 0.37
e R EE Antibiotics dregs 11.49 7.32 19.91 5.23 027 0.38

# U EIT  On dry basis
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Table 4 Apparent digestibility coefficient of amino acids in reference and test diets for grass carp %
BLE1R# 4 Dietgoup  Asu Thr Ser Gl Gly Ala Val Mot e len T Phe Lys His Arg Pro
B O #8) Fish meal(import) 889 85,3 87.4 92.4 85.6 66.7 88.6 90.9 98.0 R7.3 £9.0 98.1 91.2 90.0 86.7 74.5
|7 S % Fish meal{native) 85,5 90.1 90.9 90,6 86.3 80.9 89.% 93.8 87.5 85.3 84.5 74.0 90.5 03.1 #4.9 #5.9
B 44 Crab meal 84,9 §2.7 85.9 89.7 77.0 62.5 68.0 91.1 90.7 3.0 87.6 75.9 71.1 88.2 81.2 77.9
B4 Meat meal 86.2 8.2 84.2 89.3 85.8 80.5 81.4 $8.5 74.0 84.6 83.2 71.0 79.0 %7.0 80.4 79.3
B4 Casing meal 8.0 80.0 74.0 8.5 79.6 77.1 75.8 91.0 78.7 85.3 72.9 64.4 91,2 83.0 84.6 87.0
f 71 Brewers dried yeast B7.8 81.1 70.5 75.8 88.4 80.3 $6.9 74.2 68.0 78.8 74.1 76.6 91.5 74.5 82.2 90.1
M Rapesced meal(exp. ) 87.5 83.0 87.4 90.7 86.5 80.5 81.8 87.6 1.6 83.6 82.5 72.7 91.5 83.7 84.8 8&4.9
BEN Yellow rapeseed meal  86.5 $5.9 87.7 88.9 74.0 77.2 88.1 89.8 85.5 86.6 85.9 67.1 01.4 92.7 84.9 837
AFEM Black rapesced meal 79,7 75.5 84.1 89,0 83.9 79.0 85.2 %4.1 76.6 82.3 &1.8 73.2 8.0 91.0 85.0 £3.3
fpﬁeﬁ*ﬁ]&“““‘“’“’“’ 74.7 80.8 86.2 72.8 88.8 81.0 88.8 79.4 72.7 87.8 $4.4 85.2 88.5 88.7 85.2 85.0
K1 Sovboan meal 8.7 82.1 8.2 89.2 8%9.8 §1.2 82.8 85.6 66,5 2%.5 84.7 64.9 90.5 92.8 24.0 84.0
LAY Expanded soybean 87.0 83.4 88.4 89.3 §7.4 74.6 81.1 8.8 68.7 79.4 72.3 82.4 88.4 83.8 3.0 8] 8
Z B Sesame meal 89.2 79.9 82.2 91.8 84.2 76.1 83.1 90.2 75.0 78.3 %6.3 70.0 91.0 88.7 83.0 81.7
FAERFH Antibiotics dregs 796 93.5 77.1 78.4 85.0 74.6 86.0 90.6 72.0 86.7 81.C 74.4 7.9 8.3 85.0 70.0
34 Cottonseed meal 87.2 87.2 88.3 88.0 72.6 7i.4 88.5 86.1 89.5 84.1 B8.4 65.3 87.8 73.7 89.2 81.8
EARBEZF Corn germ meal 85.8 82,0 84.5 84.2 83.9 77.8 79.5 B3.1 88.4 %4.1 80.C 76.4 87.4 90.3 85.0 75.9
FAREN Com ghuten meal 84.9 75.1 86.2 8R.1 77.4 64.2 83.2 78.5 84.8 82.3 85.1 72.6 R4.6 £1.6 84.0 76.9
P Distiller’ s grains macal  81.9 74.6 81.2 75.5 80.9 77.8 78.1 8.0 £6.8 85.6 83.5 75.8 8.7 86.1 83.4 8.5
ZOERER 88.4 92.3 01.8 88.5 86.6 73.3 §7.7 92.5 86.8 8.8 90.8 80.4 90.1 00.2 79.7 %.6
lein refercnce diet
it B B Wl Encrgy 90.7 89.5 86.7 85.0 86.0 78.7 90.5 94.0 96.5 §7.3 94.0 8.1 86.3 92.8 9.5 §5.3
refrerence diet
+ K Com grain 88.9 85.3 87.4 92.4 85.6 66.7 88.6 90.9 98.9 87.3 89.9 98.1 91.3 90.0 8.7 4.5
# % Wheat bran 85.3 85.4 00.3 88.5 82.3 79.0 79.3 90.0 M.8 &7.1 8.5 77.2 8.9 91.1 76.2 3.8
f;ﬁcﬂf“"'“h”ﬁ 8.2 71.0 86.2 85.1 79.5 81.7 R7.1 00.2 R2.9 79.4 84.7 84.6 87.8 82.2 5.9 70.8
HAE Rice bran 88.9 84.1 88.6 84.0 84.2 78.6 0.0 88.6 87.7 88.4 94.6 73.4 90.0 9.9 88.2 75.5
174 Sundard swarch 83.3 77.2 81.3 79.1 77.7 #2,7 82.2 88.3 85.6 86.2 88.0 70.9 4.1 90.0 89.& 79.4
#NZE Wheat grain 87.0 80.2 88.2 86.1 84.6 91.5 86.3 87.8 $2.9 %0.6 90.0 83.6 90.1 90.4 930 82.0
K& Barly grain 8.7 74.9 81.0 79.7 73.3 83.0 73.0 79.2 B4.5 #2.9 5.2 74.5 80.2 82,1 &2.8 71.3
F A Com distillers 79.1 8.8 76.9 73.7 75.4 76.9 6.1 88.4 1.1 89.7 77.5 %4.8 9.1 91.6 94.0 75.4
4 Paddy 79.4 89.3 86.3 78.7 81.1 75.7 83.0 81.2 85.6 78.1 89.6 71.6 83.4 R0.5 091.7 83.3
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Table5 Apparent digestion coefficient of amino acids of feed ingredients for grass earp %
1A B LA Ingredients Asu Thr Ser Glu Gly Ala Val Met T Len Tyr Phe Lys His Ag Pro

#0 B# Fish meal(import)  89.9 68.8 76.9 86.1 83.2 51.1 90.5 87.3 89.2 88.3 90.3 96.3 93.9 §9.5 87.2 46.2
[ 7 i % Fish meal{native)  78.7 87.7 88.8 95.4 86.6 98.6 94.6 96,9 90.2 81.7 69.7 62.1 91.3 35.4 97.1 84 .4

B #) Crab meal 76.6 60.1 72.1 92.4 54.6 57.1 22.0 88.00 99.5 86.6 80.0 65.4 26.8 83.6 84.7 57.5
#1%} Meat meal 80.8 65.4 66.4 91.0 84.0 97.2 66.7 79.2 45.0 79.5 81.9 49.0 53.1 79.8 821 62.3
A Casing meal 80.3 51.2 32.5 88.3 63.3 85.8 48.0 87.5 60.7 81.8 31.1 27.2 53.8 69.2 96.1 88.1
BEEE Brewers dried yeast B6.4 54.9 20.7 46.2 92.8 96.7 85.0 31.6 25.1 60.1 35.0 67.9 54.8 3R.! 87.9 98.2

#4 Rupeseed meal(exp. ) 85.3 61.1 77.0 95.8 86.5 97.1 68.0 76.4 70.5 76.2 63.0 54.8 94.7 3.8 96.8% 80.9
K Yellow rapeseed meal 82,1 70.8 77.9 89.8 44.6 86.6 80.1 83.7 83.3 86.0 74.5 46.1 94.2 96.9 97,1 75.4
RO Black mapeseed meal 59.5 36.2 66.0 90.0 94.2 92.0 79.5 64.5 53.9 71.6 60,7 56.5 83,1 93.1 9.0 73.6

TSR Double - low 42.5 53.8 73.2 36.2 93.9 98.8 91.3 47.2 40.7 90.2 69.4 96.4 4.8 85.2 98.2 8.3

rapesced meal

T H1 Sovbean meal 92.7 58.2 83.1 90.6 97.3 99.7 71.4 69.6 20.1 92.4 70.4 48.7 91.5 98.9 96.9 78.5
BEE K i Expanded sovbean 83,8 62.5 80.5 91.2 89.2 77.7 5.6 67.0 27.4 62.2 221 7.2 84.5 858 93.7 W.6
2 BRH Scsame meal o1.1 51.0 59.8 99.5 78.6 82.5 72.4 84.8 49.0 58.3 75.8 47.0 92.0 85.4 95.0 70.2
i EAHE Antibiotics dregs 59,0 96.2 42.7 4.7 81.2 77.6 £1.9 86,2 39.0 86.4 57.9 60.5 82.8 83.9 97.0 31.4
% $4 Cottonseed meal 24.2 75.4 8.0 B6.8 40,1 67.1 90.2 71.2 %.7 77.9 82.8 50.0 82.3 35.4 95.4 70.7
F AR Corn gorm meal 7.6 58.1 68.3 74.0 77.6 88.2 60.4 7.0 93.0 77.7 54.6 67.2 81.0 90.7 96.0 51.2

FEAEH Com guten meal 76.5 35.0 73.2 87.0 35.9 43.0 72.6 46.0 80.2 71.8 71.7 54.6 71.7 61.6 M4.0 54.2
A Distiller’ s grains meal 66,7 33.4 36.5 45.0 67.6 88.2 55.8 77.8 87.% 80.7 66.4 65.3 72.1 76.5 9.1 76.0

F X Com gotin 50,4 60.8 77.0 0.4 71.0 86.2 51.4 32.5 67.5 63.1 64.6 39.0 80.9 68.8 67.5 60.3
% B Wheat bran 3.9 75.9 98.7 96.6 73.8 79.5 53.2 80.9 90.8 86.8 52.4 0.6 £5.4 87.3 3.2 17.1
ﬁfﬁ}l‘]‘;"‘“ﬂ"‘m“ﬂ 75.7 61.1 85.0 85.1 64.3 88.5 79.1 81.5 51.2 61.1 63.0 95.0 60.6 57.5 37.1 66.9
#H Rice bran 84.7 71.5 93.0 81.4 80.0 78.2 83.8 76.1 67.1 91.1 96.0 57.7 98.6 6.5 78.1 52.6
i Standsrd starch 66.0 48.6 68.7 65.2 58.5 92.0 62.8 75.3 60.2 84.0 74.2 79.6 76.0 83.5 $3.0 €5.6
A Wheat grain 8.6 58.6 91.8 BR.4 72.2 98.2 76.4 73.5 51.3 95.4 80,6 91.8 96.0 #4.9 4.3 74.5
K% Barly grain 57.6 40.8 67.8 67.2 43.7 92.8 32.4 44.9 56.7 72.9 64.7 6L.3 62.9 SR.1 60.2 38.6
F A Com distillers S2.1 80.5 54.0 47.1 50.9 72.8 42.6 75.7 78.6 95.4 30.8 95,8 92.7 8.0 97.5 52.4
B4 Paddy 5.31 83.9 5.6 63.9 69.9 68.6 €5.6 51.6 60.4 57.0 79.5 51.7 73.8 52.1 89.9 78.9
3 Wit NES EE L L L s e S L .
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Apparent digestibility coefficient of 27 feed
ingredients for grass carp

YE Yuan-t', LIN Shi-mei®, LUO L2
(1. College of Agriculture Science and Technology, Suzhou University, Suzhou 215006, China
2. Depurtment of Fisheries, Southwest Agricultural University, Chongging 400716, China)

Abstract: Using0.5% Cr;0; as the indicator and based on the®70% basic diets + 30% test raw ingredient” , fish meal ,
soybean meal, mpeseed meal , whent middling, Alpha-starch, rapeseed oil, compound premix and Ca{ HyP(Q4 )5 were mixed

on some: ratios as the basic diets and 27 raw feed ingredients, such as fish meal, soybean meal, corn glulen meal and s on,

were added into the basic diets in some ratios as the test diets to feed the grass earp of two years old . The apparent digestibitity

coefficients of 16 amine acids in each raw ingredient were determined. The main regulation shows that when the fish has high

digestibility to the raw protein the lolal digestibility to the amino acids is high too, such as the digestibility to fish meal and

soybean meal; the [ish has low digestibility to corm-like raw ingredients such as com protein meal, corn meal and corn amine
acids, while the digestibility to wheai- like ingredients such as wheat meal, wheat bran and wheat middling reddag is high;
the: digestibility rate is high to the soybean meal and rapeseed meal, but that is low lo cottonseed meal . For the same ingredi-

ent, the apparent digestibilily rales to 16 amino acids have great difference which does not show any regulation .

Key words; gruss carp; feed ingredient ; amino acids ; digestibility
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