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Abstract 

The current study was conducted to determine the proximate compositions of bakery bread 

waste and the effect of its graded levels on the performance and carcass characteristics of 

finisher broiler chickens.  Bakery bread wastes were collected from bakeries, processed, 

analyzed for its proximate compositions and incorporated into the diets of finisher broiler 

chickens at 0. 25, 50 and 100% levels, respectively.  A total of one hundred and twenty (120), 

28-day old Anak 2000 broiler chicks were randomly allocated to 4 treatments with 3 

replicates containing 10 birds in each replicate. The birds were fed the maize- soybean basal 

diet (control) or diets containing 25, 50 and 100% of bakery bread waste as a replacement for 

maize for a period of 28 days. Broiler chickens performance and carcass characteristics were 

determined at the end of the experiment. Bakery bread waste contains 11.99% crude protein 

and 3682.91 kcal/kg of energy. Body weight gains of birds were higher in birds fed 100 and 

50% bakery bread waste diets than in control and 25% diet groups (p<0.05). Feed 

consumption was lowest in birds fed the control and 100% diets (p<0.05). Feed conversion 

ratio was better (p<0.05) in birds fed the 100% bakery bread waste than in 25% diet group. 

Feed cost and feed cost/kg gain were significantly (p<0.05) lower in birds fed the 100% 

bakery bread waste than in the control. Carcass yields and internal organs (liver and heart) 

were not negatively affected by the treatments. Birds fed the 100% bakery bread wastes diet 

had significantly (p<0.05) decreased relative gizzard weights compared to the 0 and 25% diet 

groups. The performance enhancing effect of dietary bakery bread waste evening at 100% 
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warrants further attention into the potential of using it as a functional feed ingredient in 

poultry feeding 

Keywords: Bakery bread waste, Broiler chickens, Carcass characteristics, Performance, 

Proximate composition 

Introduction 

Bakery bread waste (BBW) is an industrial waste that little known and used in poultry feeds. 

It consists of baked and unbaked materials such as burnt bread, dough, mixed and unmixed 

flour dust, bread that did not rise, rejected, unsold, and returned bread (Singh, 2015). Bakery 

bread waste is readily available in large quantities in bread bakeries across Nigeria. It is rich 

in nutrients, cheap, easy to process and are often dumped as waste and littered around bread 

bakeries where they constitute environmental hazards because not much has been done to 

explore its potentials. A Personal survey made in 13 different bakeries in Ideato, Orlu and 

Owerri areas in Imo State, Nigeria showed that each bakery produced up to 50kg of BBW on 

dry matter basis within two days of production (Nwosu, 2019; unpublished data).  

According to NRC (1994), the proximate values of BBW compared to maize, indicates that 

BBW contains higher energy (3854 Kcal/kg) and crude protein (12.9%) than maize (3470 

Kcal/kg; 10%). In addition, its amino acid profile compares favourably with maize, and is 

complementary to the amino acid profile of soybean meal which is used as a protein source in 

poultry diets.  BBW also contain substantial amounts of fats, protein and vitamins (Al-Ruqaie 

et al., 2011; Omole et al., 2011; FAO, 2010).  

However, despite the large quantities of BBW produced in Nigeria and its high nutritive 

value, not much has been done to explore its potentials in poultry feeds. Preliminary reports 

on the use of BBW in the feeding of poultry and other animals such as cattle, steers, rabbits, 

rats and snail indicate that it could be used as an alternative feed ingredient in animal feed 

(Nwosu, 2013; Franca et al., 2012; Omole et al., 2011; Shafey, et al, 2011; Torki & Kimiaee, 

2011; Afzalzadeh, et al, 2007; Anyanwu & Okoro, 2006; Passini, et al, 2001). Nwosu (2013) 
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Oke (2013), Shafey et al., (2011), and Longe (1987), reported improved performances in 

broiler chickens and laying hens fed diets containing 50, 30, 30 and 25% BBW diets, 

respectively. However, there were no reports on higher dietary inclusion levels of BBW in 

the diets of broiler chickens. This study was therefore conducted to evaluate the effect of 

graded levels of Bakery bread waste on performance and carcass characteristics of finishing 

broiler chickens. 

Materials and Methods 

Experimental Sites 

This experiment was carried out at the poultry unit of the Teaching and Research Farm, 

School of Agriculture and Agricultural Technology (SAAT), Federal University of 

Technology, Owerri (FUTO), Imo state, Nigeria.  Owerri is located in the South-eastern 

Agricultural zone of Nigeria. The area lies between latitude 5016ꞌ1.2 ꞌꞌto 50 22ꞌ47.61ꞌꞌ N and 

Longitude 60 58ꞌ 58.8ꞌꞌ to 6058ꞌ 24.62ꞌꞌ E and an altitude of 59m above sea level. The mean 

annual rainfall, temperature and humidity are 2500mm, 23.50C - 32.10C and 70 – 80%, 

respectively. 

Source and processing of test material 

Bakery Bread Wastes (unbaked mixed flour, baked bread which did not rise, burnt breads, 

returned breads, flour which escaped being mixed,) were used for this study. The bakery 

bread wastes were collected from bread bakeries in Ideato, Orlu and Owerri Areas of Imo 

State, Nigeria. The .Bakery bread wastes collected were sun dried for 2-3 days to eliminate 

moisture; ground into meal using a Hammer mill and stored in sack bags. 

Chemical analysis 

Three samples of the BBW meal were analyzed for their proximate compositions at the 

Department of Animal Science and Technology, Laboratory, Federal University of 
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Technology, Owerri, according to the methods outlined by AOAC (1995). The apparent 

Metabolizable energy of the samples was calculated according to the procedure of Alderman, 

(1985).  

 Experimental Diets 

Four experimental broiler finisher diets were formulated such that the diets contained 0, 25, 

50 and 100% BBW as replacement for maize in the diets. The ingredient compositions of the 

diets are shown in table 1. 

Experimental birds, design and management 

A total of 120, 28-day-old unsexed broiler chickens (Anak 2000 strain) were randomly 

allocated to 4 treatment groups with 3 replicates containing 10 broiler chickens per replicate.  

The birds were kept in pens measuring 1 x 1m in an open-sided, naturally ventilated poultry 

building. Wood shavings were used as bedding material. The birds were fed the control diet 

(0% BBW) or diets containing 25, 50 and 100% BBW, respectively. All the diets were 

balanced for their nutrient compositions. Birds were fed the experimental diets for 28-days. 

Water and feed were provided ad libitum.  

At the end of the feeding trial (8-week of age), 2 birds per replicate (average pen weight) 

were selected, starved of feed, but not water for 18-hours, killed by severing the jugular vein 

and draining the blood, and eviscerated. The carcass was dissected according to the method 

outlined by Hahn and Spindlier (2002). Internal organs such as the liver, heart, and gizzards 

were weighed and expressed as percentages of the live weight. 
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Table 1   Ingredient composition of broiler finisher diets containing graded levels of                 
bakery bread wastes 

                              Replacement Levels of Bakery bread waste for maize (%) 

 T1 T2 T3 T4 
Ingredients:   0.00% 25.00% 50.00% 100.00% 
Maize 55.00 41.25 27.50    0.00 
BBW   0.00 13.75 27.50  55.00 
SBM 20.00 20.00 20.00  20.00 
Wheat offal   9.00   9.00  9.00    9.00 
PKC   5.00   5.00  5.00    5.00 
Fish meal   3.00   3.00  3.00    3.00 
Blood meal   3.00   3.00  3.00    3.00 
Bone meal   4.00   4.00  4.00    4.00 
*Vit\ 
Min.premix 

  0.25   0.25  0.25    0.25 

Methonine   0.25   0.25  0.25    0.25 
Lysine   0.25   0.25  0.25    0.25 
Salt   0.25   0.25  0.25    0.25 
Total 100.00 100.00 100.00 100.00 
     
     
Crude protein 19.65 19.85 20.04   20.44 
     

Ether Extract  3.96  4.99 6.02    8.08 
Calcium  0.60  0.55 0.51    0.41 
Phosphorus  1.20  1.20 1.21    1.22 
Lysine  1.23  1.20 1.16    1.10 
Methionine  0.67  0.64 0.61    0.55 
ME(Kcal/Kg) 2995.45 3054.58 3113.70 3231.95 
*Formulated to supply per kg diet: Vit A, 9,000iu; Vit D3, 1440iu; Vit E, 2.1-6mg; Vit K,  2.7mg; Vit B1, 1.8mg; Vit B2, 
3.6mg; Vit B6, 2.7mg; Niacin, 21.6mg; Pantothenic acid, 9.0mg; Biotin, 0.036mg; Vit B12, 0.018mg; Folic acid, 0.54mg; 
Cholin chloride, 270mg; Mn, 108mg; Fe, 18mg; Zn, 27mg; Cu, 1.44mg; Iodine, 0.72mg; Co, 0.1mg; Se, o.1mg; Growth 
promoter, 14.4mg; Anti-oxidant, 720.  

      

Economics of production 

The cost/kg feed was calculated by summing the cost of feedstuffs used in producing a 

kilogram of feed. The cost of feed consumed was determined by multiplying the total feed 

consumed/bird by the cost per kg feed while feed cost per kg weight gain was determined by 

Calculated analysis   
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dividing the total cost of feed consumed (₦) by the body weight gain. The cost analysis was 

based on the prevailing market prices at the time of the experiment.  

Statistical analysis 

All the data collected for all the parameters were subjected to analysis of variance (ANOVA) 

as outlined by Little and Hills (1978). Differences between treatment means were separated 

using the Duncan’s New Multiple Range Test as outlined by Obi (1990). 

Results and Discussion 

The proximate compositions of bakery bread waste are shown in table 2. The crude protein 

(11.99%) value was higher than 9.5% reported by Olafadehan et al., (2010) and Saleh et al., 

(1996) but similar to the values reported by NRC (1994) Nwosu (2013) and Al-Tulaihan et 

al., (2004). The crude fibre and ether extract contents were lower than values reported by 

Aduku (2005) and Carneiro et al. (2006). Similarly, the Metabolizable energy was lower than 

3859 kcal/kg (Al-Tulaihan et al., 2004) and 3740 kcal/kg (Nwosu, 2013) The variations in 

the proximate compositions and energy values of BBW could be attributed to source, 

processing methods, diversity of ingredients and storage, and mycotoxin levels in different 

bakery materials (Carneiro et al., 2006; Al-Tulaihan et al., 2004; Saleh et al., 1996). 

 Table 2 Proximate Compositions of Bakery Bread Waste 

Parameter (%) Bakery Waste 

Crude protein 11.9909 

Crude Fibre 2.4150 

Ether Extract 3.5427 

Ash 0.9326 

Nitrogen Free Extract 66.2515 

Metabolizable Energy (Kcal/kg) 3682.9103 
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Data on the performance of finisher broiler chickens fed diets containing graded levels of 

bakery bread waste are shown in table 3. Body weight gain and average feed intake of birds 

fed BBW diets were significantly (p<0.05) affected by the treatments. Birds fed the 100% 

BBW diet had the highest body weight gain, followed by the 50% and control diet groups.  

Birds fed the 25% BBW diet recorded the lowest body weight gain (p<0.05). Nwosu (2013) 

and Anyanwu and Okoro (2006) both reported higher body weight gains in finisher broiler 

chickens fed diets containing  0 - 75% and 0 – 50% BBW, respectively in line with the 

findings of this study. The higher body weight gain recorded in broiler chickens fed 50% and 

100% BBW diets more than the control is an indication that the diets had sufficient nutrient 

to sustain growth of broilers.  

Feed intake was significantly (p<0.05) decreased in birds fed the control and 100% BBW 

diets than those fed the 25 and 50% BBW diets. Birds fed the 25 and 50% BBW diets had 

statistically similar and higher feed intake values that deferred significantly (p<0.05) from 

those of the control and 100% BBW diet groups. The result contradicted the findings of Oke 

(2013) and Ayanrinde et al. (2014). Both authors reported no significant (p>0.05) differences 

in feed intake among birds fed 30 and 100% BBW diet. The reason for the increased feed 

intake in birds fed the 25 and 50% BBW diets contrary to the decreased feed intake of 

100%BBW diet group is not known and needs further investigation.  

The feed conversion ratio of birds fed 100% BBW diets had the best feed conversion ratio 

(2.63) followed by 0% when compared with birds fed 25% and 50% BBW diets. However, 

FCR values of the broiler finisher birds fed BBW diet were statistically similar to birds fed 

control diet. The result showed that 100% BBW diet inclusion was effectively utilized by the 

birds giving rise to decreased feed intake and increased body weight again. This observation 

agreed with the findings of Ayanrinde et al. (2014) and Al-Ruqaie et al. (2011), who reported 

similar values on broiler chicken fed 100% BBW diets but contradicted the finding of Oke 
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(2013) who reported higher value of FCR of 3.02 for broiler chicken fed 100% BBW diet. 

The variations may be attributed to the compositions of the bakery bread waste used in the 

different diets. 

The cost/kg feed decreased with increasing levels of BBW across the treatment diets. The 

highest cost/kg feed of N121.73 was recorded in the control diet while the lowest cost/kg feed 

of N110.73 was recorded in the 100% BBW diet. The reduction in the cost of the broiler 

finisher feed as the BBW replacement level increased from 0 to 100% was as a result of the 

low cost of the BBW when compared to the high cost of maize which is one of the major and 

costly cereal grains in the poultry feed. This result agrees with the report of Oke (2013) and 

Nwosu (2013) who reported that BBW at 30 and 50% inclusion levels reduced the cost of 

broiler feeds. 

There were significant (p<0.05) differences in the cost of feed consumed and feed cost/kg 

weight gain across the treatment diets.  Birds fed the 100% BBW diet had the lowest 

(N548.18) cost/kg feed consumed and feed cost/kg weight gain (N290.97) and both were 

significantly (p<0.05) higher than the control. The control and the 25% BBW diet groups had 

significantly (p<0.05) higher values than that of the 100% diet group. The significant 

(p<0.05) differences in feed cost per kg weight gain agrees with the reports of Ayarinde et 

al., (2014), Nwosu (2013) and Anyanwu and Okoro (2006).  The significant drop in feed cost 

per kg weight gain as the BBW inclusion level increased shows that BBW is cheap and its 

inclusion in broiler feeds can result in reduction in the cost of broiler production, hence 

maximising the farmers’ profit.  No mortality was recorded in the course of the feeding trial.  

Table 3 Growth performance of finisher broiler chickens fed diets containing graded levels 

of bakery bread waste (29- 56 days of age). 

Parameters (%)  

0.00 

Dietary 

25.00 

Levels(%) 

50.00 

 

100.00 

SEM  
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Initial weights(g) 

Final weights (g) 

  730.33 

2570.00 

  737.67 

2556.67 

  780.67 

2636.67 

  752.34 

2636.67 

25.00 

28.28 

Total body wt gain (g) 1839.67c 1819.00d 1856.00b 1884.33a 24.94 

Total feed intake (g) 4967.73b 5007.23a 5026.57a 4950.60b  9.76 

FCR      2.70ab      2.77a      2.71ab      2.63b  0.04 

Feed cost (N/kg)  121.73   119.98  116.23   110.73  

Cost of feed consumed 

(N/kg) 

 604.72a  600.77b  584.24c   548.18d  6.74 

Feed cost per kg (N/kg) 

weight gain 

328.94a 332.22a 315.10ab 290.97b 6.61 

Mortality % 0.0 0.0 0.0 0.0 0.0 

 

 

Data on carcass and internal organ characteristics of finisher broiler chickens fed diets 

containing graded levels of bakery bread wastes are presented in table 4. There were no 

significant (p>0.05) difference in dressed carcass, neck, breast, thigh, shank and drumstick 

weights of finisher broiler chickens fed graded levels of BBW diets. Birds fed the 50 and 

100% BBW diets had significantly (p<0.05) lower relative head weights than the control. 

Except for the gizzard weights that decreased (p<0.05) in the 100% BBW diet group, all the 

relative organ weights weighed were not affected by the treatments. The dressing percentage 

was unaffected by the treatments.   

Ayanrinde et al. (2014) who observed no significant differences in the carcass drum stick, 

neck, wing, shank, head, liver, thigh, breast, gizzard, heart and spleen weights of broilers fed 

diets containing 70.72% BBW in line with the present study expect for the head and gizzard 

weights. The reason(s) for the significantly (P<0.05) depressed head weights of birds fed the 

100% BBW diet when compared with the control is not known and needs further 

abc: means within a row with different superscripts are significantly different (P<0.05) 
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investigation. On the other hand, the decreased gizzard weight with increasing dietary 

inclusion levels of BBW is in agreement with the findings of Aduku and Olukosi (2000) who 

reported highest gizzard size of 2.46g at 0% BBW and lowest size of 1.43g at 78% BBW 

dietary level. According authors the higher gizzard size obtained from the 0% BBW diet may 

be due to inclusion of maize that allowed muscular function (grinding) of the gizzard. The 

significant lower gizzard weight observed in birds fed 100% BBW diet, confirms the report 

of Onimisi et al, (2008) that differences in gizzard weight seem to correlate with feed 

consumption hence the low feed consumption and low gizzard weights of birds fed the 100% 

BBW diet relative to the control.    

 

Table 4 Carcass and Internal Organ characteristics of finisher broilers fed diets containing  

graded levels of bakery bread wastes.  

 

Parameters (g) 

  

(0%) 

Dietary     

(25%) 

Level (%) 

(50%) 

 

(100%) 

*SEM 

 

Live weight(kg) 2.40b 2.65b 2.65b 3.10a 89.35 

Plucked weight (%) 90.91 89.61 88.45 83.77 1.59 

Head 3.34a 3.04ab 2.40b 2.39b 0.16 

Neck 4.11 3.35 3.83 3.10 0.20 

Breast 14.39 14.73 15.63 14.44 0.60 

Thigh 12.06 10.78 10.27 10.72 0.55 

Shanks 4.09 3.69 3.32 3.45 0.26 

Intestine 3.90 4.56 4.28 3.44 0.24 

Abdominal fat 0.98 0.16 0.16 0.20 0.21 

Proventriculus 0.40 0.40 0.41 0.29 0.03 

Gizzard 2.59a 2.63a 2.14ab 1.85b 0.13 
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Empty gizzard 1.71a 1.80a 1.43ab 1.26b 0.09 

Heart 0.48 0.39 0.37 0.44 0.02 

Liver 1.39 1.47 1.37 1.53 0.06 

Spleen 0.12 0.14 0.10 0.11 0.01 

Pancreas 0.23 0.19 0.15 0.16 0.02 

Drumstick 10.91 9.93 9.86 9.65 0.44 

Carcass 75.60 72.06 67.19 66.66 2.06 

      

 

 

 Conclusion  

The results of this study indicate that bakery bread wastes contains 11.99% crude protein and  

when fed up to 100% can beneficially enhance the performance of finisher broiler chickens at 

reduce feed cost and cost/kg weight gain. Dietary BBW had no negative effect on carcass 

yield and internal organ characteristics irrespective of dietary inclusion level. BBW is a non-

food item and considering the lack of competition of BBW for human food uses, its potential 

to develop as a functional poultry feed for food enrichment as well as poultry health deserves 

further research.   
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