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Table 1 Composition and nutrient levels of experimental diets ( air-dry basis) %
1 2 3 4
Items Control group  Trial group 1 Trial group 2 Trial group 3 Trial group 4
Ingredients
Corn 65.75 66.30 66.30 66.50 66.75
Soybean meal 20. 89 12. 84 12. 84 10.02 7.19
Fish meal 2.70 4.20 4.20 4.80 5.40
Cottonseed meal 6.00
Expanded cottonseed meal 6.00 8.00 10.00
Limestone 8.66 8.66 8.66 8.68 8.66
Premix" 0.50 0.50 0.50 0.50 0.50
NaCl 0.30 0.26 0.26 0.25 0.23
CaHPO, 0.72 0.50 0.50 0.42 0.37
Met 0.14 0.13 0.13 0.12 0.12
Carrier 0.34 0.61 0.61 0.71 0.78
Total 100. 00 100. 00 100. 00 100. 00 100. 00
Nutrient levels”
ME/( MJ/kg) 11.26 11.22 11.22 11.21 11.20
cp 15.99 15.99 15.99 15.99 15.99
Ca 3.50 3.50 3.50 3.50 3.50
AP 0.36 0.36 0.36 0.36 0.36
Lys 0.83 0.81 0.81 0.81 0.80
Met 0.41 0.41 0.41 0.40 0.41
+ Met + Cys 0.65 0.65 0.65 0.65 0.65
& The premix provides the following per kilogram of diets: VA 7 000 IU VD, 2 500 IU VE
30 mg VK; 1 mg VB, 1.5 mg VB,4 mg VB;2 mg VB, 0.02 mg niacin 30 mg folic acid 0.55 mg panto—
thenic acid 10 mg biotin 0. 16 mg choline chloride 400 mg Cu 20 mg Fe 70 mg Mn 100 mg Zn 70 mg [

0.4 mg Se 0.5 mg,

2 » Nutrient levels are calculated values.

1.3 o 3 3
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Table 2 Effects of dietary cottonseed meal on performance of laying hens
1 2 3 4
[tems Trial period/week Control group Trial group 1 Trial group 2 Trial group 3 Trial group 4
1~4 97.28 £1.06°  92.82+3.08" 95.65%1.15" 96.99 +0.98" 96.35 £1.94"
Laying rate /% 5~ 94.14 £3.16™  93.07 £2.03" 92.42+1.09" 95.95+0.48" 94.68 £2.35"
1~8 95.71 £1.87"  92.96 +1.88" 94.03 +1.04™ 96.47 +0.63" 95.52 £2. 14"
1~ 59.06 +1.10°  54.75£2.43" 57.65£0.80" 58.22+0.98" 57.91 =1.49°
Average egg 5~ 56.78 £2.05 55.06 £1.57  55.40+0.83  57.25+0.32 56.44 £1.61
weight/g 1~8 57.92 £1.54°  54.91+1.68" 56.53+0.8"  57.74 +0.63" 57.17 £1.53°
1~4 129.26 +1.84" 136.54 £7.27™ 135.00 £9.67" 138.02 £1.35"  140.40 £3.24"
ADFI/g 5~ 110.17 £5.81  110.47 £5.23  109.04 £3.04 109.60 +1.16 109.49 +1.89
1~8 119.72 +£3.08" 123.57 £2.18™ 122.00 =£3.81" 123.81 £0.90"  124.95 +1.84"
1~ 2.19+0.05"  2.50+0.19° 2.34+0.17"  2.37 +0.06" 2.43 +0.09°
Feed-egs ratio 5~ 1.94+0.17 2.01 0. 14 1.97 £0.06 1.91 +0.01 1.94 +0.09
1~ 2.07 £0.10" 2.25 +0.10" 2.16 £0.07"  2.14 +0.03" 2.19 +0.08"
(P<0.05) (P>0.05) . .

In the same row

or no letter superscripts mean no significant difference ( P >0.05) . The same as below.

2.2

(P>0.05)

o

values with different small letter superscripts mean significant difference ( P <0. 05)

while with the same

1.4
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2 (P<0.05), 1.4 (P<0.05)
(P< (P>0.05) .
0.05)
(P>0.05) 2 (P>0.05)
3
Table 3  Effects of dietary cottonseed meal on egg quality of laying hens
1 2 3 4
Ttems Trial period/week Control group  Trial group 1 Trial group 2 Trial group 3 Trial group 4
4 5.82+0.74 6.31 £0.86 5.49 +1.49 6.58 +1.19 5.82+1.16
Albumen height/mm 8 6.66 +0.93" 5.40+1.47"  6.81+0.74"  6.15+0.88"  5.39+1.49"
4 6.50 +0.55" 7.71 £0.76"  7.75+0.46"  7.75£0.71° 7.70 0. 67"
Yolk color 8 5.90 £0.74" 6.56 £0.73"  6.75+0.71°  6.60 =0.52° 6.89 +0. 60"
4 73.58 £6.62  77.56+7.10  70.19 £15.42 78.85+9.19  73.00 =10.74
Haugh unit 8 80.38 £5.97"  71.07 £13.75" 82.30 £5.14* 77.96 £6.35"  70.57 +14.88"
4 3.68 +1.04 4.08+1.22 3.85 +0.62 4.22 +1.08 3.80 0. 88
Shell strength/( kg * f) 8 3.98 +0.49 3.50 £1.53 3.48 £1.21 4.38 £0.76 4.24 +0.52
4 0.367 £0.018  0.383+0.017 0.371 £0.016 0.378 £0.037  0.388 +0.022
Shell thickness/mm 8 0.372£0.020  0.388+0.054 0.393 £0.047 0.38520.075  0.406 +0.059
2.3 (P>0.05); 4
4 1 6.94% ( P <0.05)
2 (P<0.05) 3 (P>0.05);
(P>0.05); 2
1 13. 19% . 12. 09%
2.3 (P <0.05) 2.3.4 13.97% ( P <0.05) 1 2
(P >0.05) ; (P <0.05);
2 (P>0.05)
1 (P<0.05)
4
Table 4 Effects of dietary cottonseed meal on serum biochemical indices of laying hens
1 2 3 4
Items Control group Trial group 1 Trial group 2 Trial group 3 Trial group 4
TP/( g/L) 58.17 £10.47"  42.21 £12.07"  57.01 +6.40"  48.92 +11.91" 47.87 £5.03"
ALB/( g/L) 25.36 £6.01 21.69 £6.94 20.28 £2.77  22.95 +4.82 21.17 £2.93
GPT/(U/L) 1.24 £0.61° 2.61 £0.71° 1.57 +0.73" 1.77 £0.67" 1.94 +0.50™
UA/( umol /L) 312.82 +45.22° 313.57 £55.55"  255.85 £48.66" 288.42 +36.34™  303.95 +56.05"
Ca/( mmol/L) 2.16 £0.11° 2.11 £0.10* 2.11 £0.10®  2.10+0.09*" 2.01 +£0.07"
K/( mmol/L) 6.37 +0.91" 5.53 +0.33° 6.28+1.01"  5.60 +0.59" 5.48 +0.32°
6%
3
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Expanded Cottonseed Meal Affects Performance Egg Quality and
Serum Biochemical Indices of Laying Hens

ZHANG Aiting' ZHU Qiaoming® GU Linying® XIE Peng' ZHU Sha' DAI La' ZOU Xiaoting'"
(1. Key Laboratory of Molecular Animal Nuirition of Ministry of Education Feed Science Institute Zhejiang University
Hangzhou 310058 China; 2. Zhejiang Xinxin Feed Co. Lid. Jiaxing 314005 China)

Abstract: This experiment was conducted to study the effects of expanded cottonseed meal on performance
egg quality and serum biochemical indices of laying hens. Three hundred and sixty Hy-Line laying hens 40
weeks old were randomly divided into 5 groups with 4 replicates per group and 18 hens per replicate. The
control group was fed a cornsoybean meal basal diet trial group 1 was used 6% cottonseed meal instead of
soybean meal of the control group diet and trial groups 2 3 4 were used 6% 8% and 10% expanded cot-
tonseed meal instead of soybean meal respectively. The experiment lasted for 8 weeks. The results showed as
follows: 1) different dietary expanded cottonseed had no significant effect on the performance of laying hens
(P >0.05). Compared with the control group laying rate and average egg weight in trial group 1 were signif—
icantly decreased ( P <0.05) and feed-egg ratio was significantly increased ( P <0.05) . 2) Dietary cotton—
seed meal had significant influence on yolk color ( P <0.05) but the shell strength and shell thickness were
no significantly affected ( P >0.05) . Albumen height in trial groups 1 and 4 was significantly decreased than
that in control group ( P <0.05) . 3) The contents of total protein ( TP) and potassium ( K) in trial group 1
were significantly lower than those in control group ( P <0.05) but the glutamic pyruvic transaminase ( GPT)
activity was significantly higher than that in control group ( P <0.05) the uric acid ( UA) content was signifi—
cantly higher than that in trial group 2 ( P <0.05) . The serum calcium ( Ca) content in trial group 4 was sig—
nificantly lower than that in control group ( P <0.05) . The contents of TP Ca and K were decreased with the
dietary expanded cottonseed meal levels increasing but GPT activity was increased which showed a dose
effect. But dietary cottonseed had no significant influence on albumin ( ALB) content ( P >0.05) . In conclu—
sion diets with 8% expanded cottonseed meal have no negative effect on performance egg quality and serum
biochemical indices of laying hens. Expanding treatment can decrease the harm of free gossypol to laying hens
which can improve the efficiency of cottonseed meal utilization by laying hens.  Chinese Journal of Animal
Nutrition 2012 24(6) :11431149

Key words: expanded cottonseed meal; performance; egg quality; serum biochemical indices; laying hens
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