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Supplementary materials： 

Table S1. Effects of cottonseed oil (CSO) and cottonseed meal (CSM) on fatty acid composition 

(g/100 g of total fatty acids) of abdominal subcutaneous adipose tissue in laying hens1. 

 Main effects    

 CSO, %  CSM, %   P-value 

Items  0 2 4  0 6 12 SEM  CSO CSM O×M 

C14:0 0.33c 0.44b 0.51a  0.42  0.43  0.43  0.012   <0.001  0.40  0.78  

C14:1 0.09b 0.11a 0.11a  0.10  0.10  0.11  0.003   <0.001  0.06  0.27  

C16:0 18.03c 19.52b 21.32a  19.36  19.98  19.53  0.223   <0.001  0.08  0.52  

C16:1 1.49  1.31  1.50   1.34  1.48  1.49  0.045   0.20  0.27  0.11  

C17:0 0.13c 0.22a 0.19b  0.2a 0.16ab 0.18b 0.008  <0.001  0.00  0.00  

C17:1 0.19b 0.21a 0.18b  0.20  0.19  0.19  0.005  0.02  0.09  0.44  

C18:0 5.47c 7.06b 7.51a  6.79  6.62  6.59  0.153  <0.001  0.67  0.31  

C18:1n9 36.49a 32.43b 31.04b  33.27  33.37  33.43  0.447  <0.001  0.96  0.30  

C18:2n6 35.20  36.35  35.70   35.98  35.45  35.76  0.367  0.51  0.82  0.37  

C18:3n6 0.18a 0.18a 0.08b  0.18  0.13  0.12  0.013  0.001  0.11  0.56  

C20:1 0.23b 0.28a 0.27a  0.27  0.25  0.26  0.006  0.001  0.24  0.53  

C18:3n3 1.94a 1.6b 1.33c  1.64  1.61  1.63  0.049  <0.001  0.90  0.21  

C20:2 0.13c 0.19a 0.17b  0.16b 0.16b 0.18a 0.005  <0.001  0.00  0.007  

C20:3n6 0.04a 0.02b 0.04a  0.04  0.03  0.03  0.003  0.04  0.33  0.15  

C20:4n6 0.05  0.06  0.06   0.06  0.06  0.06  0.003  0.50  0.20  0.15  

             

SFAs 23.97c 27.25b 29.52a  26.77  27.19  26.73  0.362  <0.001  0.55  0.81  

MUFAs 38.49a 34.35b 33.1b  35.17  35.39  35.49  0.468  <0.001  0.91  0.26  

PUFAs 37.55  38.41  37.38   38.07  37.43  37.79  0.389  0.56  0.79  0.46  

n-3 PUFAs 1.94a 1.6b 1.33c  1.64  1.61  1.63  0.049  <0.001  0.90  0.21  

n-6 PUFAs 35.48  36.60  35.88   36.27  35.67  35.97  0.369  0.52  0.79  0.38  

n-3/n-6 0.06a 0.04b 0.04c  0.05  0.05  0.05  0.001  <0.001  0.43  0.16  
1The data are expressed as means (n=18) and SEM is the standard error of the means. a-cmeans values with unlike letters 

were significantly different (P <0.05). Saturated fatty acids, monounsaturated fatty acids and polyunsaturated fatty acids 

are expressed in SFAs, MUFAs and PUFAs, respectively. 

Table S2. Effects of cottonseed oil (CSO) and cottonseed meal (CSM) on fatty acid composition 

(g/100 g of total fatty acids) of breast muscle in laying hens1. 

 Main effects    

 CSO, %  CSM, %  P-value 

Items  0 2 4  0 6 12 SEM  CSO CSM O×M 

C14:0 0.58 0.56 0.55  0.52 0.57 0.59 0.035  0.26 0.84 0.43 

C14:1 4.16b 3.74b 5.57a  4.68 4.29 4.39 0.247  0.003 0.56 0.011 

C16:0 21.81b 22.12b 22.97a  21.77b 22.67a 22.43a 0.143  <0.001 0.005 0.26 

C16:1 1.47a 1.19b 1.05b  1.14 1.28 1.29 0.056  0.001 0.23 0.007 

C17:0 0.80b 0.90b 1.24a  0.99 0.94 1.03 0.055  0.002 0.75 0.08 

C18:0 8.61b 9.30a 9.80a  9.30 9.00 9.47 0.137  0.001 0.27 0.59 

C18:1 27.96a 25.54b 22.48c  25.58 24.92 25.34 0.473  <0.001 0.53 0.003 

C18:2 24.17 25.35 23.88  24.11 24.91 24.28 0.431  0.34 0.74 0.44 

C18:3n3 1.50a 1.23b 0.91c  1.26 1.24 1.13 0.053  <0.001 0.50 0.62 

C18:3n6 0.53 0.43 0.66  0.39 0.63 0.60 0.056  0.16 0.06 0.011 

C20:2 0.50 0.42 0.55  0.49 0.50 0.47 0.031  0.07 0.85 0.016 

C20:3n6 0.38b 0.37b 0.52a  0.41 0.44 0.41 0.038  0.005 0.71 0.03 

C20:4n6 5.84b 5.65b 8.06a  6.78 6.35 6.40 0.316  0.002 0.76 0.047 

C22:6 1.78 1.47 2.00  1.78 1.71 1.74 0.098  0.08 0.95 0.09 

             

SFAs 31.90b 32.99b 34.47a  32.66 33.21 33.52 0.257  <0.001 0.28 0.87 

MUFAs 33.45a 31.21b 29.11c  31.53 31.01 31.23 0.381  <0.001 0.75 0.06 

PUFAs 34.65 35.81 36.74  35.81 35.79 35.58 0.341  0.07 0.94 0.47 

n-3 PUFAs 3.28a 2.70b 2.91ab  3.04 2.95 2.87 0.093  0.04 0.73 0.29 
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n-6 PUFAs 30.93 30.63 31.11  28.24 32.32 32.25 0.912  0.97 0.14 0.84 

n-3/n-6 0.11a 0.08b 0.08b  0.09 0.09 0.09 0.004  0.008 0.76 0.17 
1The data are expressed as means (n =18) and SEM is the standard error of the means.a-cmeans values with unlike letters 

were significantly different (P <0.05). Saturated fatty acids, monounsaturated fatty acids and polyunsaturated fatty acids 

are expressed in SFAs, MUFAs and PUFAs, respectively. 

Table S3. Effects of cottonseed oil (CSO) and cottonseed meal (CSM) on fatty acid composition 

(g/100 g of total fatty acids) of leg muscle in laying hens1. 

 Main effects    

 CSO, %  CSM, %   P-value 

Items  0 2 4  0 6 12 SEM  CSO CSM O×M 

C14:0 0.58  0.62  0.64   0.63  0.60  0.62  0.012  0.19  0.63  0.42  

C14:1 1.65  1.67  1.42   1.27  1.85  1.58  0.111  0.57  0.06  0.69  

C16:0 20.20b 20.40b 21.54a  21.24a 20.61b 20.27b 0.172  0.002  0.04  0.60  

C16:1 1.92  1.69  1.86   1.87  1.76  1.85  0.055  0.23  0.74  0.95  

C17:0 0.53  0.63  0.51   0.43  0.65  0.57  0.045  0.55  0.14  0.18  

C18:0 9.94  10.49  10.58   10.13  10.74  10.12  0.242  0.56  0.51  0.23  

C18:1 28.24  26.61  28.15   29.82  25.84  27.52  0.532  0.33  0.004  0.20  

C18:2 29.54  30.36  29.69   29.42  29.52  30.57  0.275  0.46  0.15  0.10  

C18:3n3 1.66a 1.56a 1.24b  1.39  1.46  1.60  0.011  <0.001  0.10  0.09  

C18:3n6 0.26  0.27  0.27   0.28  0.25  0.28  0.048   0.94  0.36  0.30  

C20:2 0.44  0.37  0.39   0.39  0.41  0.41  0.016  0.09  0.70  0.50  

C20:3n6 0.29  0.25  0.23   0.24  0.27  0.27  0.019  0.07  0.37  0.94  

C20:4n6 4.10  3.47  3.52   3.12  4.10  3.86  0.277  0.47  0.23  0.59  

C22:6 0.92  0.71  0.59   0.57  0.91  0.72  0.078  0.11  0.08  0.46  

             

SFAs 31.45  31.53  31.98   31.80  32.60  30.49  0.480  0.91  0.20  0.21  

MUFAs 29.76  29.77  29.46   30.90  29.45  28.66  0.871  0.97  0.53  0.31  

PUFAs 37.16  36.75  36.13   35.41b  36.63ab  38.01a  0.396  0.52  0.04  0.73  

n-3 PUFAs 2.53a 2.27a  1.84b   1.96b  2.37a  2.30ab  0.086  0.00  0.05  0.70  

n-6 PUFAs 2.07  8.89  1.91   8.53  2.65  2.21  0.775  0.45  0.09  0.28  

n-3/n-6 0.07a  0.06ab  0.05b   0.06b  0.07a  0.07a  0.003  0.011  0.04  0.40  
1The data are expressed as means (n = 18) and SEM is the standard error of the means. a-cmeans values with unlike letters 

were significantly different (P <0.05). Saturated fatty acids, monounsaturated fatty acids and polyunsaturated fatty acids 

are expressed in SFAs, MUFAs and PUFAs, respectively. 

Table S4. Effects of cottonseed oil (CSO) and cottonseed meal (CSM) on laying performance1. 

CSO CSM Hen-day egg production   Egg weight  Egg mass Feed per egg  

% % % g g/hen per day g 

 0 95.8 58.5 56.6 111.7 

0 6 95.0 59.5 57.3 112.9 

 12 95.1 58.4 56.5 114.6 

 0 92.0 58.5 55.5 102.4 

2 6 94.7 58.1 56.4 112.2 

 12 95.3 56.6 54.6 112.8 

 0 88.5 57.0 52.9 118.0 

4 6 76.9 58.6 49.8 125.6 

 12 95.7 57.6 56.0 102.1 

SEM 0.01 0.11 0.33 0.81 

Main effects     

CSO, %     

0 95.3b 58.8b 56.8b 113.1ab 

2 94.0b 57.7a 54.5b 109.2a 

4 87.0a 57.7a 52.9a 115.2b 

CSM, %     

0 92.1b 58.0a 55.0 110.7a 

6 88.9a 58.7b 54.5 116.9b 

12 95.4c 57.5a 55.7 109.8a 

P-value     
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CSO 0.00 0.00 0.00 0.00 

CSM 0.00 0.00 0.14  0.00 

O × M 0.00 0.00 0.00  0.00 
1Data were cited from our previous work (Mu et al., 2019).Data are expressed as means and SEM is the standard error of 

the means.  a–cMean values with different letters are significantly different (p < 0.05). 

 

 
 

 


