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Supplementary Table 1. Chemical composition of the commercially processed former foodstuffs (PRIMO ®), Dalma Mangimi SPA, 

Marene, Cuneo, Italy) used in experimental diets. 

Chemical composition cFF (g/kg as fed) 

DM 880 

CP 108 

EE 90 

CF 19 

NFE 644 

Ash 19 

Starch 410 

Total sugara 180 

Sodium 3.5 

Calcium 1.3 

Phosphorus 1.8 

Potassium 2.3 



Chloride 4.9 

Amino acids  (% in CP) 

Lysine 0.24 

Cystine 0.20 

Phenylalanine 0.51 

Isoleucine 0.37 

Leucine 0.71 

Methionine 0.16 

Valine 0.47 

Tyrosine 0.31 

Proline 1.07 

Alanine 0.34 

Threonine 0.30 

Arginine 0.39 

Histidine 0.22 

Glycine 0.37 

Serine 0.48 

Glutamic acid 3.27 

Aspartic acid 0.52 



 

 

 

 

 

 

 

Supplementary Table 2. List of descriptors used in Check-All-That-Apply (CATA) test 

Texture Definition 

Dry dry sensation when chewed, the product does not release liquids but tends to absorb saliva 
Fatty sensation of a film of fat remaining inside the mouth when chewing 
Fibrousness which contains many fibres that are perceived by chewing 
Grainy non-fibrous consistency which forms soft granules when chewed 
Gummy consistency that resembles rubber when chewed 
Hard tough/difficult to chew 
Juicy upon chewing humid/wet sensation with release of liquids 
Tender not very resistant to chewing 
Taste Definition 
Sour sour taste 
Bitter bitter taste 
Salty salty taste 
Sweet sweet taste 
Umami umami taste 

Fatty acids (% in total FA) 

ΣSFA 39.76 

ΣMUFA 46.16 

ΣPUFA 14.08 
cFF, commercially processed former foodstuffs; DM, dry matter; CP, crude 
protein; CF, crude fiber; EE, ether extract; NFE, nitrogen free extract; FA, fatty 
acids; ΣSFA, total saturated fatty acids; ΣMUFA, total monounsaturated fatty 
acids; ΣPUFA, total polyunsaturated fatty acids; aexpressed in sucrose 



Odor/Flavor Definition 
Ammoniacal notes reminiscent of ammonia 
Beef broth reminiscent of beef broth 
Cooked meat reminiscent of cooked chicken meat 
Hay reminiscent of hay 
Metallics resembling metal or blood 
Rancid reminiscent of oxidized fat, 
Raw egg reminiscent of fresh eggs 
Raw meat reminiscent of raw chicken meat 
Stale resembling old stale cooked chicken meat 
Sulphurous notes reminiscent of hard-boiled egg or boiled cauliflower 
Toasted reminiscent of a toasted product 
Wet earth reminiscent of damp/wet earth, undergrowth 
Wet feathers reminiscent of wet feathers 

 

Supplementary Table 3. Fatty acids composition of the cFF ingredient and experimental diets 

Supplementary Table 3a. Fatty acids content (mg/100 g) of the cFF ingredient and experimental diets  

Fatty acids cFF 
Starter Grower 

cFF0 cFF6.25 cFF12.5 cFF25 cFF0 cFF6.25 cFF12.5 cFF25 
C8:0 58.7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

C10:0 62.7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 17 
C12:0 754 92.8 200 193 310 84.8 158 162 365 
C14:0 269 0.000 34.2 34.4 66 0.000 23.6 31.7 72 
C16:0 2235 859 908 945 1000 933 1129 948 1200 
C18:0 1166 295 368 368 450 325 425 357 515 
C20:0 53.2 27.5 26.2 27.6 28.0 30.2 34.9 29.3 35.5 
C22:0 36.7 26.6 23.5 25.2 22.0 30 33.2 27.9 34.5 



C24:0 18.3 15.1 0.000 0.000 0.000 15.2 18.3 15.5 19 
ƩSFA 4654 1316 1561 1594 1876 1418 1821 1570 2258 
C16:1 40.6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

C18:1n9c 5244 1556 1737 1801 2100 1715 2089 1914 2650 
C18:1n7 94.9 90.8 77.0 80.6 68.5 102 111.3 86.9 93.5 
C20:1n9 23.8 17 13.2 14.1 0.000 18.6 19.8 16.95 18 
ƩMUFA 5404 1664 1827 1895 2169 1836 2220 2018 2762 
C18:2n6c 1553 3783 3001 3152 2450 4215 4480 3324 3150 
C18:3n3 95.6 410 307 323 225 469.2 486 334.5 285 
ƩPUFA 1649 4193 3307 3476 2675 4684 4967 3659 3435 
Ʃn3 95.6 410 307 323.4 225 469.2 486 335 285 
Ʃn6 1553 3783 3001 3152 2450 4215 4480 3324 3150 

Ʃn-6/Ʃn-3 16.3 9.24 9.78 9.75 10.9 8.98 9.21 9.94 11.1 
ƩPUFA/ƩSFA 0.354 3.19 2.12 2.18 1.43 3.30 2.73 2.33 1.52 

FA, fatty acids; ΣSFA, total saturated fatty acids; ΣMUFA, total monounsaturated fatty acids; ΣPUFA, total polyunsaturated fatty acids; ΣPUFA/ΣSFA: total polyunsaturated fatty acid/total saturated 
fatty acid ratio; SEM standard error of the mean, Σn-6/Σn-3, total PUFA n-6/total PUFA n-3 ratio; commercially processed former foodstuffs; cFF0, control diet (based on corn, soybean meal and 
soybean oil); cFF6.25, 6.25% w/w substitution of corn, soybean meal and soybean oil with cFF; cFF12.5, 12.5% w/w substitution of corn, soybean meal and soybean oil with cFF; cFF25, 25% 
w/w substitution of corn, soybean meal and soybean oil with cFF 

 

Supplementary Table 3b. Fatty acids profile (% in total FA) of the cFF ingredient and experimental diets  

Fatty acids cFF Starter Grower 
cFF0 cFF6.25 cFF12.5 cFF25 cFF0 cFF6.25 cFF12.5 cFF25 

C8:0 0.501 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
C10:0 0.536 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.102 
C12:0 6.44 1.29 3.00 2.8 4.6 1.07 1.75 2.23 4.29 
C14:0 2.30 0.000 0.510 0.494 0.979 0.000 0.261 0.437 0.852 
C16:0 19.1 12.0 13.6 13.6 15.5 11.8 12.5 13.1 14.5 
C18:0 9.96 4.12 5.49 5.28 6.67 4.1 4.72 4.92 6.11 
C20:0 0.455 0.383 0.392 0.396 0.415 0.380 0.387 0.404 0.421 



C22:0 0.314 0.371 0.351 0.361 0.327 0.378 0.369 0.384 0.404 
C24:0 0.156 0.210 0.000 0.000 0.000 0.191 0.202 0.213 0.221 
ΣSFA 39.8 18.3 23.3 22.9 28.5 17.9 20.2 21.7 27.0 
C16:1 0.347 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

C18:1n9c 44.8 21.7 26.0 25.9 30.9 21.6 23.2 26.4 31.3 
C18:1n7 0.810 1.27 1.15 1.16 1.01 1.29 1.24 1.2 1.11 
C20:1n9 0.203 0.237 0.114 0.111 0.000 0.234 0.220 0.234 0.214 
ΣMUFA 46.2 23.2 27.3 27.3 31.9 23.1 24.7 27.9 32.6 
C18:2n6c 13.3 52.8 44.9 45.3 36.3 53.1 49.7 45.9 37.1 
C18:3n3 0.816 5.71 4.59 4.65 3.32 5.91 5.4 4.62 3.35 
ΣPUFA 14.1 58.5 49.5 49.9 39.6 59.0 55.1 50.5 40.5 
Ʃn3 0.816 5.71 4.59 4.65 3.32 5.91 5.40 4.62 3.35 
Ʃn6 13.3 52.8 44.9 45.3 36.3 53.1 49.7 45.9 37.1 

Ʃn-6/Ʃn-3 16.3 9.24 9.77 9.74 10.9 8.98 9.21 9.93 11.1 
ƩPUFA/ƩSFA 0.354 3.19 2.12 2.18 1.39 3.30 2.73 2.33 1.50 
FA, fatty acids; ΣSFA, total saturated fatty acids; ΣMUFA, total monounsaturated fatty acids; ΣPUFA, total polyunsaturated fatty acids; 
ΣPUFA/ΣSFA: total polyunsaturated fatty acid/total saturated fatty acid ratio; SEM standard error of the mean, Σn-6/Σn-3, total PUFA n-6/total 
PUFA n-3 ratio; commercially processed former foodstuffs; cFF0, control diet (based on corn, soybean meal and soybean oil); cFF6.25, 6.25% 
w/w substitution of corn, soybean meal and soybean oil with cFF; cFF12.5, 12.5% w/w substitution of corn, soybean meal and soybean oil with 
cFF; cFF25, 25% w/w substitution of corn, soybean meal and soybean oil with cFF 

 
 

 

 

 

 

 



 

Supplementary Table 4. Effects of different levels of cFF in broiler diets on the lipid oxidation (TBARS, mg MDA/kg fresh meat) 
(n=5/dietary group), including diet and time effects (a) and diet x time interaction (b). 

Table 4a: Diet and time effects 

 

 

Table 4b: Diet x time interaction 

 

 

 

 

Dietary groups (Diet) Storage Time (T) SEM P- value 
cFF0 cFF6.25 cFF12.5 cFF25 T1 (d0) T2 (d3) T3 (d5) T4 (d7) T5 (d9) Diet Time Diet Time Diet×Time 
0.198 0.211 0.196 0.204 0.033d 0.090c 0.090c 0.301b 0.498a 0.0074 0.0106 0.115 0.000 0.033 

cFF, commercially processed former foodstuffs; cFF0, control diet (based on corn, soybean meal and soybean oil); cFF6.25, 6.25% w/w substitution of corn, soybean meal and soybean oil with cFF; 
cFF12.5, 12.5% w/w substitution of corn, soybean meal and soybean oil with cFF; cFF25, 25% w/w substitution of corn, soybean meal and soybean oil with cFF; five storage time points: day 0 (T1), 
day 3 (T2), day 5 (T3), day 7 (T4), and day 9 (T5); TBARS,  thiobarbituric acid reactive substances; MDA, Malondialdehyde; SEM standard error of the mean; Means with different letters (a, b, c, d ) 
indicate significant differences for ‘time ‘ effect (T1-T2) at P=0.000. 

Time T1 (d0) T2 (d3) T3 (d5) T4 (d7) T5 (d9) 
SEM P-

value Diet 
cFF 

0 
cFF 
6.25 

cFF 
12.5 

cFF 
25 

cFF 
0 

cFF 
6.25 

cFF 
12.5 

cFF 
25 

cFF 
0 

cFF 
6.25 

cFF 
12.5 

cFF 
25 

cFF 
0 

cFF 
6.25 

cFF 
12.5 

cFF 
25 

cFF 
0 

cFF 
6.25 

cFF 
12.5 

cFF 
25 

mg 
MDA/
kg 

0.034d 0.037d 0.031d 0.028d 0.087c 0.092c 0.095c 0.084c 0.083c 0.096c 0.100c 0.081c 0.276b 0.289b 0.304b 0.337b 0.512a 0.543a 0.448a 0.490a 0.002 0.033 

cFF; cFF12.5, 12.5% w/w substitution of corn, soybean meal and soybean oil with cFF; cFF25, 25% w/w substitution of corn, soybean meal and soybean oil with cFF; five storage time points: day 0 (T1), day 3 
(T2), day 5 (T3), day 7 (T4), and day 9 (T5);  SEM standard error of the mean; TBARS,  thiobarbituric acid reactive substances; MDA, Malondialdehyde; Means with different letters (a, b, c, d ) indicate significant 
differences for ‘diet×time’ interaction at P=0.033. 

 



 

Supplementary Table 5. Effects of different levels of cFF in broiler diets on discriminant analysis of breast meat (n=3/dietary group) 

Samples Number 
of Total 

Number of correct 
Judgements  

Number of incorrect 
Judgements 

Minimum correct  
Judgements (P<0.05) P- value 

cFF6.25 vs. cFF0 24 7 17 <13 0.737 
cFF12.5 vs. cFF0 24 4 20 <13 0.980 
cFF25 vs. cFF0 24 3 21 <13 0.995 
cFF, commercially processed former foodstuffs; cFF0, control diet (based on corn, soybean meal and soybean oil); cFF6.25, 6.25% w/w substitution of corn, soybean meal and 
soybean oil with cFF; cFF12.5, 12.5% w/w substitution of corn, soybean meal and soybean oil with cFF; cFF25, 25% w/w substitution of corn, soybean meal and soybean oil with 
cFF 

 
      

  

Supplementary Table 6. Effects of different levels of cFF in broiler diets on acceptability test (liking score) of breast meat (n=3/dietary 
group) 

  SS DF MS F P-value 

Samples  7.50  3  2.50  1.14  0.335  

Residuals  359.62  164  2.19      

 SS, Sum of squares; DF, Degrees of freedom; MS, Mean square; F, F-statistic; cFF, commercially processed 
former foodstuffs   

                  

 

 



Supplementary Table 7. Results from two-way ANOVA on liking data per consumption frequency cluster in acceptability test 

  SS DF MS F P-value 

Samples  7.88  3  2.63  1.205  0.310  
Consumption Frequency  1.78  1  1.78  0.819  0.367  
Sample * Consumption Frequency  9.02  3  3.01  1.380  0.251  

Residuals  348.81  160  2.18      

SS, Sum of squares; DF, Degrees of freedom; MS, Mean square; F: F-statistic 

 

Supplementary Table 8. Results from two-way ANOVA on liking data per gender cluster in acceptability test 

  SS DF MS F P-value 

Sample  7.50  3  2.500  1.131  0.338  
Gender  3.43  1  3.429  1.551  0.215  
Sample * Gender  2.48  3  0.825  0.373  0.772  

Residuals  353.71  160  2.211      

SS: Sum of squares; DF: Degrees of freedom, MS: Mean square, F: F-statistic 
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