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Evaluation of Four Protein Feeds” Feeding Value to Young Rex Rabbit

LI Qing-hong WANG Xiao-dan GAO Rui-bin
( College of Animal Science and Technology Shanxi Agricultural University Taigu 030801 China)

Abstract: This study was aimed to assess nutritional value of soybean meal gluten meal cottonseed meal and
rapeseed meal for young Rex rabbit. Conducted of chemical assay digestion trial and feeding experiment chemical
composition of four protein feeds and absorbable nutrients on Rex rabbit of 3 months were investigated. The results
showed that: apparent absorbable protein of cottonseed meal was the highest 383.22 g/kg that was 3.4 137.9
20. 85 g/kg higher than that of soybean meal gluten meal and rapeseed meal respectively; essential amino acid in—
dex( EAAI) and apparent absorbable essential amino acid index of rapeseed meal were the highest were 1. 18 and
0.047 5 respectively; the highest apparent digestible energy was soybean meal 9.99 M]/kg that was 2.94 3.20
and 2. 68 MJ/kg higher than that of gluten meal cottonseed meal and rapeseed meal respectively; digestion of calci-
um of soybean meal was the best. Digestibility and apparent absorbable of calcium was 79.32% 18.59 g/kg that
was significantly higher than that in cotonseed meal and rapeseed meal; digestion of phosphor was the best in gluten
meal. Digestibility and Apparent absorbable phosphor in gluten meal was 63.82% 6.14 g/kg respectively; the four
protein feed showed no effect on feed intake average daily gain and feed to gain ratio significantly but average dai—
ly gain of cottonseed meal diet was 26.64 g that was the highest cottonseed meal was the best source of protein for
3 months old Rex rabbit.
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Tab.1 The patch formula of digestion trial (air dry basis) %
Content
Ingredient Soybean meal diet Gluten meal diet  Cottonseed meal diet Rapeseed meal diet
Corn starch 30.21 13.00 30.00 23.04
Peanut hull 23.00 20.12 22.30 20.50
Gluten meal 65.00
Soybean meal 44.00
rapeseed meal 53.50
cottonseed meal 44.40
Soybean oil 1.70 0 2.11 2.00
CaHPO4 0.16 0.37 0.01 0
lodic salt 0.50 0.50 0.50 0.50
Limestone meal 0.37 0.61 0.58 0.28
Premix(D 0.01 0.35 0.05 0.13
Vitamin premix 0.05 0.05 0.05 0.05
Nutrient levels
ltems Soybean meal diet Gorn gluten meal diet Cottonseed meal diet Rapeseed meal diet
EE 1.44 1.37 0.83 0.82
CA 5.69 4.80 7.05 10.50
Ca 1.03 1.12 1.07 1.15
CP 21.03 20.45 22.85 23.45
TP 0.44 0.42 0.51 0.61
NDF 21.18 21.46 29.16 27.06
ADF 15.43 18.42 23.78 25.32
/(MJ/kg) DEQ® 10.38 13.14 11.49 11.54
Lys 1.10 0.73 0.92 1.24
+ Met + Cys 0.10 0.18 0.12 0.13
Thr 0.86 0.73 0.70 0.91
‘D kg - ZnS 25 mg MnSO, *H,0 44.92 ¢ FeS0,H,0 50 mg CuSO,+5H,0 6 mg KIO; 0.6 0g CoCly6H,0 1.44g CaCO, 63.32
& @ . 2

Note: (DProvided per kg of premix: Fe( as ferrous sulfate) 50 mg; Cu( as copper sulfate) 6 mg; Zn( as zinc sulfate) 25 mg; @DE is calculated value. Oth—

er nutrient levels are measured values. The same as Tab. 2.
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Tab.2 The patch formula of feeding experiment(air dry basis) %
Content
Ingredient Soybean meal diet Gluten meal diet  Cottonseed meal diet Rapeseed meal diet
Yellow corn 40.00 32.00 44.21 40.13
Alfalfa 39.00 36.00 31.60 31.00
Gluten meal 30.14
Soybean meal 19.00
rapeseed meal 27.00
cottonseed meal 22.00
Soybean oil 1.04 0.50 1.20 1.00
CaHPO4 0.12 0.23 0.03 0
Todic salt 0.50 0.50 0.50 0.50
Limestone meal 0.25 0.35 0.36 0.22
Premix 0.04 0.23 0.05 0.10
Vitamin premix 0.05 0.05 0.05 0.05
Nutrient levels
[tems Soybean meal diet Gluten meal diet  Cottonseed meal diet Rapeseed meal diet
EE 2.41 2.41 2.57 2.19
CA 6.91 6.47 6.72 8.98
Ca 1.03 0.84 1.24 0.94
Ccp 20.58 21.93 21.05 19. 86
TP 0.42 0.48 0.45 0.43
NDF 24.78 22.51 23.48 24.85
ADF 18.63 16.44 16.68 21.01
/(MJ/kg) DE 11.20 11.48 10. 83 10. 87
1.4 A (%) B
1.4.1 .CP.CF.EE.CA.Ca.P (%) C 4 mol HCI (%) D
GB 6435-86.GBT 643294 GBT 4 mol HCI (%) -
643394 .GBT 64382007+ N :
; ADE =CP% x CP x CP + EE% x
L8900 EE x EE + CF% xCF x CF
NDF GBT 20806 - 2006 ADF ADE (MJ/kg) CP
( ( ) ) > « 4 mol HCL EE CF .
( » 1.4.3 4
¢ . (W1 W2 W3 W4)
EAAL= v/(b1/al) x(b2/a2) x(b37a3) x (bn/an) W=(WL+W2+W3+W4) /(4x7)
bl b2+++bn (Y) = M/N. (N) =
(g/kg) ;al a2-- --- an 7d
(g/kg) ; (M) = -
2 ,n o =Y/W,
o 1.5
1.4.2 —(1- Excel : SPSS

(BxC) /(AxD)) x100%

Statistics 17.0 ( General linear mod-—
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Duncan’s multiple range test o
0 3
42.98% N N
2 12.17% 5.44% 11.7%;,
2.1 ( EAAT) 1.18 N N
4 3 0.14 0.39 0.13,
3 ( )
Tab.3 The determinate contents of nutrition in ingredients(air dry basis) %
[tems Soybean meal Gluten meal Cottonseed meal Rapeseed meal
Moisture 9.45 8.03 9.17 7.95
cp 42.98 30. 81 37.54 31.28
EE 3.22 7.32 0.79 1.23
Ca 0.49 0.12 0.25 0.77
TP 0.63 0.11 0.96 0.99
CA 6.35 0.54 6.07 21.05
CF 5.89 1.34 12.92 10.73
The determinate contents of amino acids in Crude protein g/kg
Asp 214.04 99.79 180.47 152.36
Thr 47.22 31.75 41.45 55.75
Ser 61.46 47.87 55.91 58.56
Glu 140.20 128.80 158.45 156.45
Gly 90. 69 48.84 91.87 116. 14
Ala 71.02 100. 59 66.48 77.86
Cys 7.10 5.48 8.11 7.53
Val 63.63 49.48 62.04 72.83
Met 5.26 8.39 6.96 7.72
Ile 50.47 34.15 37.60 49.12
Leu 90.78 138.19 72.05 91.61
Tyr 19.52 14.60 16. 84 17.58
Phe 53.63 48.40 56.60 46.81
Lys 60.54 33.58 54.02 79.07
His 11.81 7.57 13.21 14.72
Arg 60.98 25.62 99.49 60. 61
Pro 60.30 77.16 48.62 83.07
EAAI 1.04 0.79 1.05 1.18
2.2 25.77% 10.21% 32.94%
4
4 5 o
o 5
4 9.99 383.22 g/kg N N 3.4
MJ/kg N N 2.94 137.9 20. 85 g/kgo
3.20 2.68 MJ/kgo N N N 6.88 5.43
57.71% 18.53% 5.5 glkgo
(P<0.01) . ’ 0. 0475 . .

-0.30%

0.0348 0.0449 0.045.
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Tab.4 Apparent digestibility of nutrition in different protein feed for Rex Rabbit %
P
Ttems Soybean meal Gluten meal Cottonseed meal Rapeseed meal P-alue
CP 79.46 £5.51° 77.98 +7.52° 74.45 £2.76* 82.69 +2.86° 0.19
EE 50.92 +20. 44" 26.29 +6.47° 36.55 £36.07" 33.89 £28.12° 0.42
CA 61.27 £5.69* 45.16 £6.24™ 40.6 +8.61™ 33.13 £4.13% <0.0001
Ca 79.32 £2.89M 79.05 £12.07™ 57.71 £8.82" 65.7 +6.89*™ 0.008
P 57.50 £11.82** 63.82 £9.62 18.53 £0.05" 45.61 £12.62" <0.0001
NDF 31.82 +11.82* 14.32 +6.81° 19.9 +0.03"" 22.42 +10.52"" 0.050
ADF 29.80 £8.56° 20.22 £10.47° 18.50 3. 94" 25.70 +10.99° 0.29
ADE/( MJ/kg) 9.99 7.05 6.79 7.31
Asp 83.79 74.42 71.93 78. 64
Thr 74.01 71.31 55.78 75.52
Ser 83.62 81.51 70.21 80.08
Glu 86. 83 87.05 80. 83 88.03
Gly 78.35 69.38 64.63 80. 14
Ala 75.56 84.78 60.37 77.27
Cys 79.34 73.73 65.35 75.51
Val 78.17 78.52 64.84 79.03
Met 71.94 83.46 60.21 75.73
Tle 80. 35 78.94 60. 81 78. 81
Leu 83.23 89.05 66. 85 82.03
Tyr 83.29 82.02 63.41 75.52
Phe 83.26 84.59 75.16 79.75
Lys 83.25 76.18 64.41 85.43
His 86.99 81.65 77.46 87.44
Arg 90. 06 80.11 87.58 88.05
Pro 83.39 87.16 65.65 84.65
1. (P <0.05) (P <0.01) .

Note: In the same row values with different small letter superscripts mean significant difference( P <0.05) differrent capital letter superscripts mean
significant difference( P <0.01) . The same as below.

5 4
Tab.5 Apparent absorptive amount of nutrition in different protein feed for Rex Rabbit g/kg
Items Soybean meal Gluten meal Cottonseed meal Rapeseed meal
CcpP 379.82 245.32 383.22 362.37
EE 16.64 5.55 6.80 5.21
Ca 18.59 13.66 13.90 14.07
P 5.70 6.14 2.12 5.21
CA 79.20 49.30 64.48 65.01
NDF 153.14 47.26 131.10 113.38
ADF 104.52 57.31 99.10 121.61
Asp 73.61 25.42 49.17 37.57
Thr 14.50 8.00 6.02 12.88
Ser 21.36 20.48 14.93 14.52
Glu 50.52 39.69 48.31 42.32
Gly 29.41 11.43 22.43 28.39
Ala 22.64 31.15 15.36 18.67
Cys 2.43 1.38 2.03 1.79
Val 20.45 13.58 15.20 17.51
Met 1.66 2.32 1.64 1.89
Ile 16.52 9.63 8.69 11.53
Leu 31.93 45.83 18.58 22.88
Tyr 7.07 4.38 4.03 3.98
Phe 18. 68 14.54 16.04 11.42
Lys 20.82 8.49 13.29 19. 87
His 4.32 2.13 3.87 3.87
Arg 22.43 6.23 33.02 16.02
Pro 21.45 24.74 12.18 21.29
( AAEAAI)

Apparent absorbable essential amino acid index 0.0127 0.0026 0.0025 0.0475
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Tab.6 Effect of different protein feed on productivity for Rex Rabbit
P
I[tems Soybean meal diet Gluten meal diet Cottonseed meal diet ~ Rapeseed meal diet P-value
/g ADG 22.47 £5.31 22.08 £5.10 26.64 +7.28 23.83 +8.28 0.25
/kg ADFI 124.83 +£23.55 121.17 +£40.05 140.01 £17.42 128.88 +14.69 0.51
F/G 5.80 =1.51 5.84+2.59 5.59 +1.57 6.26 +2.84 0.76
6 4 N 5.59 ;
N P
0.25 0.51 0.76 ° 0 !
s 60 ~90 ADFI 102. 21 N N
~104.25 g; ’ 49 ~79 AD- 39. 28% 0. 28%
F197.5 ~116.67 g; 21.60% N N
121.17 ~140.01 g, 51.96% 0.75% 13.29% .
3
O 12 13 N 15-16
(379.82 g/kg) (383.22 " o
g/kg) o N
N o 45
14.32% 47.26 g/kg
o 1 .5
Garcia " I 2002
23(8):7.
NDF( 50%) 2
D . 2003: 36.
n=6~12 : EAAL >0.95 : v
1994:42.
0.86 < EAAI<0. 95 0.75< 4
EAAI<O0. 86 EAAI<O0.75 M. 1991:21.
T EAAI =0.79 5
° J. 2010 22(2):175
N 26.64 ¢ -179.
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