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Abstract
Large amounts of waste, including dead birds, manure, and poultry litter, are produced by the poultry industry. 
Poultry waste should be disposed of properly to avoid major pollution and health risks. Composting litter and dead 
birds could be an option to recycle the waste and use in poultry feed. A study was conducted to investigate the 
effects of feeding composted poultry waste on the organoleptic qualities and compositional profile of the meat 
of broiler chickens. A total of 300 day-old broiler chicks (500-Cobb) were randomly allocated to five treatment 
groups replicated six times with 10 birds each, under a completely randomized design (CRD). Five iso-caloric and 
iso-nitrogenous diets including composted poultry byproducts at concentrations of 0, 2.5, 5, 7.5, and 10% were 
fed ad libitum to the birds from day 0 to day 35. The sensory grading and meat composition profile of 500 Cobb 
broiler chickens were tested at 35 days of age. The findings showed that there were no variations in the sensory 
profiles of the meat from birds given various diets (P>0.05). Although the results were somewhat lower for the 
chicks fed compost-containing diets than for the control group, this difference was deemed to be insignificant 
(P>0.05). Similarly, there were no variations in the compositional profile values of the meat between meat from 
birds fed various diets (P>0.05). These findings imply that broiler chickens may be raised on diets containing up 
to 10% poultry byproduct compost without any negative impacts on the meat’s sensory quality or composition. 
Additionally, using compost into broiler diets may help to lower the cost of feed.
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mortalities, into a nutrient-rich final product (Ryckeboer et al., 
2003; Charnay, 2005; Wilkinson, 2011; Khan et al., 2019b). 
Composting is now the most often used method of carcass 
disposal (CAST, 2008). Many of the issues with air and water 
quality brought on by combustion and burial are addressed by 
on-farm composting (Ahmed et al., 2012). Additionally, this 
procedure eliminates the expense of routine carcass pick-up 
and delivery to rendering facilities (CAST, 2008). In addition, 
pathogenic bacteria, fungi, viruses, and parasites are killed by 
the process’ produced heat (Seekins, 2011; Wilkinson et al., 
2011; Ahmed et al., 2012; Bonhotal et al., 2014; Miller et al., 
2016). According to earlier studies (Murphy, 1990; Senne et al., 
1994), composting waste gets rid of microorganisms linked 
to poultry, viruses linked to egg drop syndrome (EDS-76), 
and highly pathogenic avian influenza (HPAI). Conner et al. 
(1991) found no enteric bacteria in chicken waste after a 
two-stage (primary and secondary) composting process was 
complete. These findings show that two-stage composting 
can successfully eliminate potential pathogens in poultry 
litter (Imbeah, 1998; Vinodkumar et al., 2014); producing a 
biosecure, less toxic, and environmentally friendly product 
(Ahmed et al., 2012); which can be used safely and effectively as 
an ingredient in poultry feed (Wilkinson et al., 2011; Khan et al., 
2021). While a number of studies have primarily examined 
the nutritional evaluation, microbiological contamination, 
and nutrient composition of rendered spent hens and dead 
hens (Erturk and Celik, 2004; Mutucumarana et al., 2010; 
Xavier et al., 2011; Mahmud et al., 2015); to our knowledge, 
very little research has been done on the use of compost in 
poultry feed. Thus, this study was designed to determine 
the effects of feeding poultry byproducts compost on the 
organoleptic qualities and compositional profile of the meat 
of commercial broilers.

2. Materials and Methods

2.1. Compost production, birds, study design, and 
husbandry

Compost manufacturing and analysis are clearly 
documented in a recent work by Khan et al. (2019a). 

1. Introduction

Due to the development of environmentally controlled 
housing technology during the past three decades, the 
poultry industry has experienced tremendous expansion. 
However, the chicken industry’s quick expansion has led 
to some environmental issues. Several hundred tonnes 
of chicken waste are produced every day, including dead 
birds, litter, and manure (Bolan et al., 2010). This waste must 
be regularly and promptly disposed of during a normal 
production cycle. Any delay in taking action to address 
these poultry wastes will increase costs and could have an 
adverse impact on the environment (Coufal et al., 2006; CAST, 
2008). The most common means of carcass disposal over the 
past few decades have been burial, incineration, landfills, 
rendering, on-farm freezers, or other preservation methods 
(CAST, 2008). The easiest and most affordable method of 
handling mortality losses is on-farm burial (Wilkinson, 
2011). However, concerns of annoyance are raised when 
carcasses are buried (CAST, 2008; Bonhotal et al., 2014). 
Incineration of carcasses is one of the safest methods of 
carcass disposal. However, there are certain logistical and 
environmental concerns with this choice (Malone, 2006), 
most notably with regard to emissions (Bonhotal et al., 
2014). The majority of the time, poultry carcasses are 
disposed of in municipal landfills. The health of animals, 
poultry, and people, however, may be at risk from garbage 
disposal (Wilkinson, 2011). Recycling chicken carcasses 
through rendering is environmentally friendly (NABC, 2004). 
However, this strategy raises concerns about the potential 
for disease transmission during routine pickup (CAST, 2008; 
Bonhotal et al., 2014). To preserve poultry carcasses for 
short-term storage, on-farm freezers have been employed. 
However, it is important to carefully examine the expenses 
of transportation and on-farm refrigeration (CAST, 2008). 
To preserve the sustainability of the environment and the 
poultry business, alternate, environmentally friendly carcass 
disposal methods with potential advantages are necessary. 
Composting of litter and dead birds is the logical solution 
to this problem (Kelleher et al., 2002; Kumar et al., 2007).

Composting is a secure method of recycling chicken 
wastes, including hatchery waste, poultry litter, and on-farm 

Resumo
Grandes quantidades de resíduos, incluindo aves mortas, esterco e cama de frango, são produzidas pela indústria 
avícola. Resíduos de aves devem ser descartados adequadamente para evitar grandes riscos de poluição e saúde. 
A compostagem de lixo e aves mortas pode ser uma opção para reciclar os resíduos e usá-los na alimentação de 
aves. Um estudo foi conduzido para investigar os efeitos da alimentação com resíduos de aves compostados nas 
qualidades organolépticas e no perfil de composição da carne de frangos de corte. Um total de 300 pintos de 
corte de um dia (500-Cobb) foram alocados aleatoriamente em 5 grupos de tratamento, replicados 6 vezes com 
10 aves cada, sob um delineamento inteiramente casualizado (CRD). Cinco dietas isocalóricas e isonitrogenadas 
incluindo subprodutos compostados de aves nas concentrações de 0, 2,5, 5, 7,5 e 10% foram fornecidas ad libitum 
às aves do dia 0 ao dia 35. A classificação sensorial e o perfil de composição da carne de 500 frangos de corte 
Cobb foram testados aos 35 dias de idade. Os achados mostraram que não houve variações nos perfis sensoriais 
da carne de aves recebendo várias dietas (P > 0,05). Embora os resultados tenham sido um pouco menores para os 
pintos alimentados com dietas contendo composto do que para o grupo controle, essa diferença foi considerada 
insignificante (P > 0,05). Da mesma forma, não houve variações nos valores do perfil composicional da carne entre 
carnes de aves alimentadas com várias dietas (P > 0,05). Essas descobertas indicam que os frangos de corte podem 
ser criados com dietas contendo até 10% de composto de subproduto de aves sem qualquer impacto negativo na 
qualidade sensorial ou na composição da carne. Além disso, o uso de composto nas dietas de frangos de corte 
pode ajudar a reduzir o custo da ração.

Palavras-chave: composto, frango de corte, qualidade sensorial, perfil composicional.
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The feeding experiment was carried out in a properly 
ventilated experimental broiler house. A total of 300 day-
old broiler chicks (500-Cobb) were randomly allocated to 
five treatment groups replicated six times with 10 birds 
each, under a completely randomized design (CRD). Five 
iso-caloric and iso-nitrogenous diets including composted 
poultry byproducts at concentrations of 0, 2.5, 5, 7.5, and 10% 
were fed ad libitum to the birds from day 0 to day 35. Under 
the direction of a veterinarian, the chicks were immunized 
in the hatchery against infectious bronchitis and Newcastle 
disease. The chicks were housed in thirty replicate floor 
pens that were set up on a deep litter system with rice 
husk utilized as bedding. Each replicate floor pen (1 × 1 m2) 
contained two round feeders and a nipple drinker to supply 
feed and water. Temperature and relative humidity (RH) 
were adjusted at 34 ± 1.1 oC and 62 3%, respectively, for the 
first week of age while brooding. After that, the temperature 
dropped by 3oC each week until it reached 24oC on day 
21 with a 65% RH. Throughout the investigation, a 23L:1D 
lighting programme was used. The nutritional needs of 
broilers during the starter (Table 1 and Table 2) and finisher 
(Table 3 and Table 4) phases were taken into consideration 
while developing treatment diets (NRC, 1994).

2.2. Measurements

2.2.1. Sensory quality and compositional profile

The sensory grading and meat composition profile 
of 500 Cobb broiler chickens were tested at 35 days 
of age. From each replicate floor pen, three broilers 
of average weight were chosen for this. After being 
kept off food for four hours, they were slaughtered in 

accordance with Halal guidelines. The carcasses were 
eviscerated and defeatedhered after the slaughter. 
The sensory evaluation of cooked meat samples from the 
breast muscle was then performed by a panel of seven 
experts from the Department of Poultry Production at 
UVAS, Ravi Campus. The panelists got training in the 
fundamentals of organoleptic assessment according 
to ISO 3972:2011 (ISO, 2011) using Viriyajare’s (1992) 
methodologies before engaging in sensory evaluation. 
Initial preparations included washing each sample 
thoroughly in clean water, wrapping it in a polythene 
bag, and labeling it with the dietary category. They were 
then microwaved in water for 45 minutes at 80 degrees 
Celsius before being served to a panel of seven judges, 
who each had to masticate one sample per treatment. 
A nine-point hedonic scale, with 1 denoting “extremely 
dislike” and 9 denoting “extremely like,” was used to ask 
panelists to rate samples for appearance, aroma, taste, 
color, texture, tenderness, juiciness, and acceptability. 
A sensory laboratory room with individual booths was 
used for the entire assessment in accordance with ISO 
requirements (ISO, 1998). Each booth was equipped with 
a computerized system for data collection and processing. 
Three carcasses per treatment were separated in order 
to obtain the data for the compositional profile. The raw 
breast and thigh meat samples from each carcass were 
then analyzed for moisture, protein, fat, and ash content 
in accordance with the approved AOAC (2005) protocols.

2.2.2. Statistical analysis

One-way ANOVA under the CRD with GLM technique 
of SAS (SAS INSTITUTE INC., 2003) was used to analyze 

Table 1.  Compositional profile of diets for starter phase.

Ingredient (%)
Treatment1

T1 T2 T3 T4 T5

Corn 52.00 52.00 52.00 52.00 52.00

Rice tips 4.90 3.35 2.25 1.25 0.00

Canola Meal 4.10 2.10 1.20 0.50 0.00

Corn Gluten 60% 2.00 2.00 2.00 2.00 2.00

Soybean Meal 30.00 310 31.00 31.00 31.00

Canola oil 2.00 2.20 2.20 2.20 2.20

CaCO3 1.20 1.00 .50 0.00 0.00

DCP.2H2O 2.20 2.20 2.20 2.20 2.20

Lysine-SO4 0.60 0.60 0.60 0.60 0.60

DL-Methionine 0.15 0.15 0.15 0.15 0.15

Threonine 0.10 0.10 0.10 0.10 0.10

Sodium chloride 0.20 0.20 0.20 0.20 0.20

Sodium bicarbonate 0.10 0.10 0.10 0.00 0.00

Vitamin premix 0.20 0.20 0.20 0.20 0.20

Minerals premix 0.30 0.30 0.30 0.30 0.30

Compost 0.00 2.50 5.00 7.50 10.00

1T1: 0% compost (control), T2: 2.5% compost, T3: 5% compost, T4: 7.5% compost, T5: 10% compost.
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Table 2.  Nutrient profile of diets for starter phase.

Nutrient2
Treatment1

T1 T2 T3 T4 T5

DM (%) 88.78 88.82 88.84 88.87 88.87

ME (kcal/kg) 2900 2900 2900 2900 2900

CP (%) 21.0 21.0 21.0 21.0 21.0

EE (%) 4.58 4.60 4.62 4.62 4.63

Ash (%) 6.80 6.81 6.83 6.81 6.81

CF (%) 3.95 4.00 4.05 4.04 4.15

Ca (%) 1.04 1.05 1.04 1.05 1.05

PP (%) 0.82 0.83 0.82 0.83 0.84

Na (%) 0.19 0.19 0.20 0.20 0.20

K (%) 0.91 0.91 0.92 0.94 0.96

Cl (%) 0.17 0.17 0.17 0.17 0.16

Lys (%) 1.38 1.38 1.37 1.36 1.36

Met (%) 0.50 0.50 0.50 0.50 0.50

Thr (%) 0.89 0.89 0.88 0.88 0.88

Cys (%) 0.37 0.37 0.36 0.36 0.35

Met+Cys (%) 0.87 0.87 0.86 0.86 0.85

Arg (%) 1.39 1.39 1.38 1.37 1.37

Val (%) 1.00 1.00 1.00 1.00 1.00

Ile (%) 0.89 0.89 0.89 0.89 0.88

Leu (%) 1.90 1.90 1.90 1.90 1.90

His (%) 0.57 0.57 0.57 0.56 0.56

Phe (%) 1.06 1.06 1.06 1.05 1.05

Linoleic Acid (%) 1.55 1.56 1.56 1.55 1.55
1T1: 0% compost (control), T2: 2.5% compost, T3: 5% compost, T4: 7.5% compost, T5: 10% compost; 2DM: dry matter, ME: metabolizable energy, 
CP: crude protein, EE: ether extract, CF: crude fiber, Ca: calcium, PP: phytic phosphorus, Na: sodium, K: potassium, Cl; chloride, Lys: lysine, 
Met: methionine, Thr: threonine, Cys: cystine, Arg: arginine, Val: valine, Ile: isoleucine, Leu: leucine, His: histidine, Phe: phenylalanine.

Table 3.  Compositional profile of diets for finisher phase.

Ingredient (%)
Treatment1

T1 T2 T3 T4 T5

Corn 57.00 57.00 57.00 57.00 57.00

Rice tips 5.34 4.20 3.50 2.20 0.00

Canola meal 5.00 2.00 0.80 0.00 0.00

Corn gluten 60% 2.00 2.00 2.00 3.00 3.00

Soybean meal 22.00 24.00 24.00 22.90 22.30

Canola oil 4.20 4.15 4.15 4.15 4.45

CaCO3 0.90 0.70 0.20 0.00 0.00

DCP.2H2O 2.10 2.10 2.10 2.10 2.10

Lysine-SO4 0.40 0.40 0.40 0.40 0.40

DL-Methionine 0.12 0.12 0.12 0.12 0.12

Threonine 0.04 0.04 0.04 0.04 0.04

Sodium chloride 0.30 0.20 0.20 0.13 0.10

Sodium bicarbonate 0.10 0.10 0.00 0.00 0.00

Vitamin premix 0.20 0.20 0.20 0.20 0.20

Minerals premix 0.30 0.30 0.30 0.30 0.30

Compost 0.00 2.50 5.00 7.50 10.00
1T1: 0% compost (control), T2: 2.5% compost, T3: 5% compost, T4: 7.5% compost, T5: 10% compost.
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the data. Using each pen as an experimental unit, the 
Duncan’s Multiple Range test was used to differentiate 
means at a 5% probability level.

3. Results and Discussion

3.1. Sensory evaluation and compositional profile

Table 5 shows the effects of various compost 
incorporation levels on sensory grading. The sensory values 
of the birds given compost-added diets were slightly lower 
than those of the control group, but this difference was 
not found to be statistically significant (P>0.05). Similar 
to this, data on compositional profiles (Table 6) showed 
no variations (P>0.05) in compositional profile values 
between meat from birds fed various diets.

Consumers place a high value on organoleptic qualities 
because they are thought to affect the acceptability of 
the products (Sanudo et al., 2000; Lyon et al., 2004; 
Wood et al., 2004). Tenderness and juiciness are reported 
to contribute to the eating quality of meat (Seabra et al., 

2001). The choice of a product by a consumer is also said 
to be significantly influenced by its look (Baracho et al., 
2006). Lyon and Lyon (2001) claimed that organoleptic 
characteristics are used as a guide for choosing foods. 
Our sensory panel did not find any variations in the 
sensory profiles of the meat from the birds fed the various 
diets (P>0.05), albeit the values did tend to decline as 
the amount of compost in the diet increased. However, 
these variations were judged to be insignificant (P>0.05). 
According to this, broiler chickens may be raised on diets 
including up to 10% poultry byproduct compost without 
the meat losing its organoleptic quality. Additionally, 
the overall acceptability scores for boiled chicken meat 
across all treatments ranged from 7.15 in the control 
group to 6.34 in the 10% compost-fed group, although 
statistical analysis revealed that these variations were 
not statistically significant (P>0.05). The compositional 
profile data for breast and thigh muscles did not show any 
difference between treatment groups (P>0.05), implying 
that compost may be successfully added to broiler diets 
up to 10% without changing the compositional profile of 

Table 4.  Nutrient profile of diets for finisher phase.

Nutrient2
Treatment1

T1 T2 T3 T4 T5

DM (%) 88.80 88.83 88.85 88.87 88.92

ME (kcal/kg) 3100 3100 3100 3100 3100

CP (%) 18.0 18.0 18.0 18.0 18.0

EE (%) 6.90 6.88 6.88 6.89 6.89

Ash (%) 6.00 6.00 6.05 6.00 6.00

CF (%) 3.61 3.61 3.62 3.64 3.66

Ca (%) 0.90 0.90 0.90 0.91 0.91

TP (%) 0.77 0.78 0.78 0.80 0.83

Na (%) 0.20 0.20 0.20 0.20 0.21

K (%) 0.78 0.78 0.81 0.81 0.83

Cl (%) 0.23 0.21 0.21 0.20 0.19

Lys (%) 1.09 1.09 1.09 1.09 1.09

Met (%) 0.44 0.44 0.44 0.44 0.44

Thr (%) 0.73 0.72 0.71 0.71 0.71

Cys (%) 0.33 0.32 0.32 0.31 0.31

Met+Cys (%) 0.77 0.76 0.76 0.75 0.75

Arg (%) 1.15 1.15 1.14 1.14 1.12

Val (%) 0.87 0.87 0.87 0.86 0.86

Ile (%) 0.75 0.75 0.75 0.75 0.74

Leu (%) 1.70 1.70 1.68 1.72 1.69

His (%) 0.50 0.49 0.49 0.48 0.48

Phe (%) 0.91 0.92 0.91 0.91 0.90

Linoleic acid (%) 2.02 2.01 2.00 2.00 2.03

1T1: 0% compost (control), T2: 2.5% compost, T3: 5% compost, T4: 7.5% compost, T5: 10% compost. 2DM: dry matter, ME: metabolizable energy, 
CP: crude protein, EE: ether extract, CF: crude fiber, Ca: calcium, TP: total phosphorus, Na: sodium, K: potassium, Cl; chloride, Lys: lysine, Met: 
methionine, Thr: threonine, Cys: cystine, Arg: arginine, Val: valine, Ile: isoleucine, Leu: leucine, His: histidine, Phe: phenylalanine.
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the breast and thigh meats. Williams and Damron (1998a) 
observed that the inclusion of rendered whole-hen meal 
at the 12% level in broiler diets had no influence (P>0.05) 
on the sensory attributes and compositional profiles of 
the meat from the breast and thigh. Similarly, Williams 
and Damron (1998b) used up to 12% of rendered wasted 
hen meal in broiler meals and discovered no differences 
in the sensory qualities and compositional profiles of the 
meat from the breast and thigh (P>0.05). Since the current 
study is the first of its type to assess the potential impact 
of compost on broiler chicken diets on the organoleptic 
properties and compositional profile of the meat produced, 
it is unable to directly compare it to earlier investigations.

4. Conclusion

According to the current research, compost may be fed 
to broiler chickens in diets up to 10% without negatively 
affecting the meat’s sensory qualities or composition. 
Additionally, using compost into broiler diets may help 
to lower the cost of feed.
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Table 6. Effect of feeding poultry byproducts compost on compositional profile for meat of broiler chickens.

Parameter
Treatment1

T1 T2 T3 T4 T5 SEM P-value

Breast

Moisture, % 74.66 74.93 74.78 75.26 74.60 0.25 0.942

Protein, % 21.06 21.46 21.38 21.09 21.33 0.18 0.947

Fat, % 1.82 1.70 1.81 1.76 1.76 0.08 0.994

Ash, % 1.05 1.02 1.07 1.05 1.08 0.02 0.875

Thigh

Moisture, % 73.81 74.66 73.66 74.92 74.37 0.24 0.444

Protein, % 19.52 19.52 19.62 19.77 19.43 0.15 0.969

Fat, % 3.76 3.78 3.58 3.64 3.58 0.12 0.974

Ash, % 1.01 1.01 1.03 1.00 1.01 0.02 0.987

Means with a common superscript in the same row do not differ (P>0.05). 1T1: 0% compost (control), T2: 2.5% compost, T3: 5% compost, T4: 
7.5% compost, T5: 10% compost, SEM: standard error of the mean.

https://doi.org/10.1590/S1516-635X2006000400001
https://doi.org/10.1590/S1516-635X2006000400001


Brazilian Journal of Biology, 2023, vol. 83, e275633 7/8

Poultry compost in broiler diets

BOLAN, N.S., SZOGI, A.A., CHUASAVATHI, T., SESHADRI, B., 
ROTHROCK JUNIOR, M.J. and ANNEERSELVAM, P., 2010. Uses 
and management of poultry litter. World’s Poultry Science 
Journal, vol. 66, no. 4, pp. 673-698. http://dx.doi.org/10.1017/
S0043933910000656.

BONHOTAL, J., SCHWARZ, M. and RYNK, R., 2014. Composting animal 
mortalities. Ithaca: Department of Crop and Soil Sciences, 
Cornell Waste Management Institute.

CHARNAY, F., 2005. Composting of urban wastes in developing 
countries: elaboration of a methodology for a production of 
compost. 229 p. Paris, France: Faculty of Sciences and Technology, 
University of Limoge. Doctorate thesis.

CONNER, D.E., BLAKE, J.P., DONALD, J.O. and KOTROLA, J.S., 1991. 
Microbiological safety and quality of poultry mortality 
composting. Poultry Science, vol. 70, no. 1, pp. 29.

COUFAL, C.D., CHAVEZ, C., NIEMEYER, P.R. and CAREY, J.B., 2006. 
Measurement of broiler litter production rates and nutrients 
content using recycled litter. Poultry Science, vol. 85, no. 3, pp. 
398-403. http://dx.doi.org/10.1093/ps/85.3.398. PMid:16553266.

COUNCIL FOR AGRICULTURAL SCIENCE AND TECHNOLOGY - CAST, 
2008. Poultry carcass disposal options for routine and catastrophic 
mortality. Ames, Iowa: CAST. Issue Paper 40, pp. 1-20.

ERTURK, M.M. and CELIK, S., 2004. Substitution of poultry by-product 
meal in diets of breeder Japanese quail (Coturnix coturnix 
japonica):1- Effects on performance parameters. Journal of 
Faculty of Agriculture Akdeniz University, vol. 17, no. 1, pp. 59-66.

IMBEAH, M., 1998. Composting piggery waste: a review. Bioresource 
Technology, vol. 63, no. 3, pp. 197-203. http://dx.doi.org/10.1016/
S0960-8524(97)00165-X.

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION - ISO, 
1998. ISO 8589, Sensory Analysis. General Guidance for the Design 
of Test Rooms. Geneva: ISO.

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION - ISO, 
2011. ISO 3972 (E), Sensory Analysis – Methodology – Method of 
Investigating Sensitivity of Taste. Geneva: ISO.

KELLEHER, B.P., LEAHY, J.J., HENIHAN, A.M., O’DWYER, T.F., SUTTON, 
D. and LEAHY, M.J., 2002. Advances in poultry litter disposal 
technology – a review. Bioresource Technology, vol. 83, no. 1, 
pp. 27-36. http://dx.doi.org/10.1016/S0960-8524(01)00133-X. 
PMid:12058828.

KHAN, M.T., MEHMOOD, S., MAHMUD, A. and JAVED, K., 2019b. 
Performance traits, blood biochemistry, immune response and 
economic appraisal of broilers fed different levels of poultry 
byproducts compost. The Journal of Animal and Plant Sciences,  
vol. 29, no. 6, pp. 1549-1557.

KHAN, M.T., MEHMOOD, S., MAHMUD, A., JAVED, K., SAIMA, 
HUSSAIN, J., DITTA, Y.A  and WAQAS, M., 2019a. Effect of dietary 
compost levels on production performance, egg quality and 
immune response of laying hens. The Journal of Animal and 
Plant Sciences, vol. 29, no. 2, pp. 402-411.

KHAN, M.T., MEHMOOD, S., MAHMUD, A., JAVED, K. and HUSSAIN, 
J., 2021. Growth performance, carcass characteristics, blood 
biochemistry and immune response of Japanese quail fed at 
different levels of composted poultry waste. Pakistan Journal 
of Zoology, vol. 53, no. 1, pp. 47-54.

KUMAR, V.R.S., SIVAKUMAR, K., PURUSHOTHAMAN, M.R., 
NATARAJAN, A. and AMANULLAH, M.M., 2007. Chemical changes 
during composting of dead birds with caged layer manure. 
Journal of Applied Sciences Research, vol. 3, no. 10, pp. 1100-1104.

LYON, B.G. and LYON, C.E., 2001. Meat quality: sensory and 
instrumental evaluations. In: A.R. SAMS, ed. Poultry meat 
processing. New York: CRC Press, pp. 97-120.

LYON, B.G., SMITH, D.P., LYON, C.E. and SAVAGE, E.M., 2004. Effects of diet 
and feed withdrawal on the sensory descriptive and instrumental 
profiles of broiler breast fillets. Poultry Science, vol. 83, no. 2, pp. 
275-281. http://dx.doi.org/10.1093/ps/83.2.275. PMid:14979580.

MAHMUD, A., SAIMA, JABBAR, M.A., SAHOTA, A.W., HAYAT, Z. and 
KHAN, M.Z.U., 2015. Effect of feeding hatchery waste meal 
processed by different techniques on egg quality and production 
performance of laying hens. Pakistan Journal of Zoology, vol. 
47, no. 4, pp. 1059-1066.

MALONE, B., 2006. Mass mortality composting programs. 
In: Proceedings of the National Poultry Waste Management 
Symposium, Springdale, 2006, Arkansas. Auburn, Alabama: 
National Poultry Waste Management Symposium Committee, 
Auburn University, pp. 29-34.

MILLER, L.P., FLORY, G.A., PEER, R.W., BENDFELDT, E.S., HUTCHINSON, 
M.L., KING, M.A., SEEKINS, B., MALONE, G.W., PAYNE, J.B., FLOREN, 
J., MALEK, E., BONHOTAL, J. and SCHWARZ, M., 2016. Mortality 
composting protocol for Avian influenza Infected Flocks-FY2016 
HPAI Response. USA: USDA APHIS.

MURPHY, D.W., 1990. Disease transfer studies in a dead bird 
composter. In Proceedings of the 1990 National Poultry Waste 
Management Symposium, 3-4 October 1990, Raleigh, North 
Carolina. Auburn, Alabama: National Poultry Waste Management 
Symposium Committee, Auburn University, pp. 25-30.

MUTUCUMARANA, R.K., SAMARASINGHE, K., RANJITH, G.W.H.A.A., 
WIJERATNE, A.W. and WICKRAMANAYAKE, D.D., 2010. Poultry 
offal meal as a substitute to dietary soybean meal for Japanese 
quails (Coturnix coturnix japonica): assessing the maximum 
inclusion level and the effect of supplemental enzymes. Tropical 
Agricultural Research, vol. 21, no. 3, pp. 293-307. http://dx.doi.
org/10.4038/tar.v21i3.3306.

NATIONAL AGRICULTURAL BIOSECURITY CENTER - NABC, 2004. 
Carcass disposal: a comprehensive review. Manhattan, Kansas: 
Carcass Disposal Working Group, National Agricultural 
Biosecurity Center Consortium, Kansas State University.

NATIONAL RESEARCH COUNCIL - NRC, 1994. Nutrient requirements 
of poultry. 9th ed. Washington: National Academies Press.

RYCKEBOER, J., MERGAERT, J., VAES, K., KLAMMER, S., DECLERCQ, 
D., COOSEMANS, J., INSAM, H. and SWINGS, J., 2003. A survey 
of bacteria and fungi during composting and self-heating 
processes. Annals of Microbiology, vol. 53, no. 4, pp. 349-410.

SAÑUDO, C., ENSER, M.E., CAMPO, M.M., NUTE, G.R., MARÍA, G., 
SIERRA, I. and WOOD, J.D., 2000. Fatty acid composition and 
sensory characteristic of lamb carcasses from Britain and 
Spain. Meat Science, vol. 54, no. 4, pp. 339-346. http://dx.doi.
org/10.1016/S0309-1740(99)00108-4. PMid:22060790.

SAS INSTITUTE INC., 2003. SAS/STAT User’s Guide: Statistics. Version 
9.1. Cary, NC: SAS Institute Inc.

SEABRA, L.M., ZAPATA, J.F., FUENTES, M.F., AGUIAR, C.M., FREITAS, 
E.R. and RODRIGUES, M.C., 2001. Effect of deboning time, 
muscle tensioning and calcium chloride marination on texture 
characteristics of chicken breast meat. Poultry Science, vol. 80, no. 1, 
pp. 109-112. http://dx.doi.org/10.1093/ps/80.1.109. PMid:11214330.

SEEKINS, B., 2011. Best management practices for animal carcass 
composting. Augusta, ME: Maine Department of Agriculture, 
Food and Rural Resources.

SENNE, D.A., PANIGRAHY, B. and MORGAN, R.L., 1994. Effect of 
composting poultry carcasses on survival of exotic avian viruses: 
highly pathogenic avian influenza (HPAI) virus and adenovirus 
of egg drop syndrome-76. Avian Diseases, vol. 38, no. 4, pp. 
733-737. http://dx.doi.org/10.2307/1592108. PMid:7702505.

VINODKUMAR, G., SARAVANAKUMAR, V.R., RAMAKRISHNAN, S., 
ELANGO, A. and EDWIN, S.C., 2014. Windrow composting as 

https://doi.org/10.1017/S0043933910000656
https://doi.org/10.1017/S0043933910000656
https://doi.org/10.1093/ps/85.3.398
https://pubmed.ncbi.nlm.nih.gov/16553266
https://doi.org/10.1016/S0960-8524(97)00165-X
https://doi.org/10.1016/S0960-8524(97)00165-X
https://doi.org/10.1016/S0960-8524(01)00133-X
https://pubmed.ncbi.nlm.nih.gov/12058828
https://pubmed.ncbi.nlm.nih.gov/12058828
https://doi.org/10.1093/ps/83.2.275
https://pubmed.ncbi.nlm.nih.gov/14979580
https://ecommons.cornell.edu/browse/author?startsWith=Schwarz,%20Mary
https://doi.org/10.4038/tar.v21i3.3306
https://doi.org/10.4038/tar.v21i3.3306
https://doi.org/10.1016/S0309-1740(99)00108-4
https://doi.org/10.1016/S0309-1740(99)00108-4
https://pubmed.ncbi.nlm.nih.gov/22060790
https://doi.org/10.1093/ps/80.1.109
https://pubmed.ncbi.nlm.nih.gov/11214330
https://doi.org/10.2307/1592108
https://pubmed.ncbi.nlm.nih.gov/7702505


Brazilian Journal of Biology, 2023, vol. 83, e2756338/8

Khan M.T. et al.

an option for disposal and utilization of dead birds. Veterinary 
World, vol. 7, no. 6, pp. 377-379. http://dx.doi.org/10.14202/
vetworld.2014.377-379.

VIRIYAJARE, P., 1992. Experiment and analysis of organoleptic 
test. Chiang Mai, Thailand: Department of Food Science and 
Technology, Faculty of Agriculture, Chiang Mai University, pp. 275.

WILKINSON, K.G., 2011. On-farm composting of dead stock. In M.A. 
MEMON. Integrated waste management. Osaka: International 
Environmental Technology Centre. Vol. 2.

WILKINSON, K.G., TEE, E., TOMKINS, R.B., HEPWORTH, G. and 
PREMIER, R., 2011. Effect of heating and aging of poultry litter 
on the persistence of enteric bacteria. Poultry Science, vol. 90, 
no. 1, pp. 10-18. http://dx.doi.org/10.3382/ps.2010-01023. 
PMid:21177438.

WILLIAMS, S.K. and DAMRON, B.L., 1998a. Sensory and objective 
characteristics of broilers fed rendered whole-hen meal. Poultry 

Science, vol. 77, no. 2, pp. 329-333. http://dx.doi.org/10.1093/
ps/77.2.329. PMid:9495501.

WILLIAMS, S.K. and DAMRON, B.L., 1998b. Sensory and objective 
characteristics of broiler meat from commercial broilers fed 
rendered spent hen meal. Poultry Science, vol. 77, no. 9, pp. 1441-
1445. http://dx.doi.org/10.1093/ps/77.9.1441. PMid:9733136.

WOOD, J.D., RICHARDSON, R.I., NUTE, G.R., FISHER, A.V., CAMPO, 
M.M., KASAPIDOU, E., SHEARD, P.R. and ENSER, M., 2004. Effects 
of fatty acids on meat quality: a review. Meat Science, vol. 66, no. 
1, pp. 21-32. http://dx.doi.org/10.1016/S0309-1740(03)00022-
6. PMid:22063928.

XAVIER, S.A.G., STRINGHINI, J.H., BRITO, A.B., ANDRADE, M.A., CAFÉ, 
M.B. and LEANDRO, N.S.M., 2011. Feather and blood meal in 
pre-starter and starter diets for broilers. Revista Brasileira de 
Zootecnia, vol. 40, no. 8, pp. 1745-1752. http://dx.doi.org/10.1590/
S1516-35982011000800018.

https://doi.org/10.14202/vetworld.2014.377-379
https://doi.org/10.14202/vetworld.2014.377-379
https://doi.org/10.3382/ps.2010-01023
https://pubmed.ncbi.nlm.nih.gov/21177438
https://pubmed.ncbi.nlm.nih.gov/21177438
https://doi.org/10.1093/ps/77.2.329
https://doi.org/10.1093/ps/77.2.329
https://pubmed.ncbi.nlm.nih.gov/9495501
https://doi.org/10.1093/ps/77.9.1441
https://pubmed.ncbi.nlm.nih.gov/9733136
https://doi.org/10.1016/S0309-1740(03)00022-6
https://doi.org/10.1016/S0309-1740(03)00022-6
https://pubmed.ncbi.nlm.nih.gov/22063928
https://doi.org/10.1590/S1516-35982011000800018
https://doi.org/10.1590/S1516-35982011000800018

