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ABSTRACT 
 

This review was carried out to assess some selected animal wastes and by-products used as poultry feed and indicate 

the inclusion rate of them in poultry ration. The collected animal wastes and by-products from different sources can be 

processed by heating, sun drying, boiling etc. and included in poultry ration in varying proportions. Blood meal is one 

of the animal wastes and can be included up to 25% in poultry diets, meat and bone meal up to 10 % can replace soybean 

meal in chick, leather meal up to 25% can replace soybean oil meal in poultry feed, About 6% fat should be included in 

the ration if the egg production 70% and above. The performance of broilers was not found to be depressed when 10 to 

15 % dried rumen contents were fed. Dried blood rumen content mixture can be included up to 60% starter phases and 

up 80% for finisher phases of growth to replace soybean meal. Poultry by-product meal from 7-10% can be used in 

poultry diets. About 8 to 16% are recommended for hatchery by-product meal in layer diets. Eggshell meal was high 

source of calcium, with no effect on DM intake or egg production being observed. Dried poultry and cow manure can 

be included up to 5% for broilers, up to 20% - 40% for layers without any adverse effect. Therefore, animal wastes can 

be included in poultry ration after appropriate processing to reduce feed cost and environmental pollution for maximum 

return.  
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INTRODUCTION 

 

The world poultry population in 2015 was 19.4 billion 

which accounts for 35% of the global livestock production. 

The world poultry meat production in the same year was 

111.8 million metric tons and the global egg production 

was 70.9 million tonnes. The world today is suffering from 

a serious shortage of livestock feed ingredients because of 

the rapid increase in human population and feed 

competition of people and livestock (Adeniji and Oyeleke, 

2008). The poultry industry is gradually increasing in the 

world where protein concentrates are costly and used in 

formulating poultry diet that increased production cost. The 

total feed required to poultry in 2015 was 439 million 

metric tons which accounts 45% of the total world feed 

market (Alltech, 2015). In poultry production, the 

availability and cost of feed ingredients stand at the 

forefront which accounts 70-75 % of the total production 

cost (Martinez, 1999). The global price of feed ingredients 

such as maize, wheat, fish meal and soybean meal has 

increased by 160%, 118%, 186% and 108%, respectively 

in the last decade, while the price rise in livestock products 

such as poultry meat, pork, lamb and beef was only 59%, 

32% , -37% and 142 % respectively(Alltech, 2015).  

However, about 1.2-2 billion tons of waste (around 30 

to 50% from the total production) is produced globally per 

year. Per capita waste by consumers is between 95 and 

115kg per year in Europe and North America, and 6 to 11kg 

in Sub-Saharan Africa and South/South-East Asia. The 

direct economic consequence of this wastage is estimated 

to be one trillion Dollar annually (UNEP, 2015). Globally 

less than 3% of food waste was recovered and recycled 

only. But over 97% of food waste generated ends up in the 

landfill and on the surface of the ground. Food waste that 

goes to the landfill breaks down anaerobically and 

produces methane; methane is 21 times more potent than 

Co2 as greenhouse gas. Large amounts of wastes that are 

directly applied into the soil and pollute the environment. 

Utilization of feed from waste in diet formulation until now 

has been negligible. However optimistic findings were 

reported by some researcher about the utilization of these 

abundant and inexpensive wastes and leftovers as an 

alternative feed ingredient in poultry ration. Therefore, this 

review  was  undertaken  to  provide  a  concise  information 
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about the utilization of some selected animal wastes for 

poultry feed by reviewed different literatures to run 

successful poultry production within the cheapest 

production cost. 

 

Selected Animal Wastes and By Products 

Animal wastes and by-products obtained from the 

farms of animal production, slaughtering houses, meat 

process industry, tanning industry, commercial hatcheries 

and dairy processing industries. Animal wastes and by-

products may cause water, soil, and air pollution, but if 

managed judiciously they are valuable resources for 

poultry feed. In general vegetable (plant) protein sources 

are nutritionally unbalanced and poor in certain essencial 

ammino acids (EAA) and this decreases their biological 

value as they may not furnish the required limiting amino 

acids needed by birds for egg and meat production. Poultry 

nutritionists have paid more attention to the use of animal 

protein sources wastes and by products to create a balanced 

diet (Akhter et al., 2008). Animal proteins are well 

balanced in terms of EAA that are necessary for body 

growth and development, 

 

Blood meal 

Blood can be collected during the slaughter of various 

livestock species (cattle, sheep, goats, camels, pigs, 

chickens, etc.) under a wide range of conditions. It is 

usually dried and made into blood meal so that it can be 

handled and incorporated into rations more easily. Blood 

meal is quantitatively one of the richest protein sources of 

animal origin. The chemical composition of blood meal 

indicated that it has 89.2% DM, 88.5% CP, 1.2% EE, 0.4% 

CF,3.9% NFE, 6% MM,0.28% Ca and 0.28% P (Gohl, 

1981). Its lysine content is relatively high (7-10% DM) 

which makes it an excellent supplementary protein to use 

with plant-derived feed ingredients that are low in lysine. 

However, its isoleucine content is very low (about 1% 

DM), so diets for monogastric animals must be formulated 

to contain enough isoleucine for the level of performance 

desired (Piepenbrink et al., 1998). Blood meal is rich in 

iron (more than 1500 mg/kg DM). Blood meal is made by 

steaming or boiling the blood for twenty (20) minutes, 

collecting of the coagulate, drying and milling (Gohl, 

1981). Particularly, lysine content and lysine availability 

decrease when the amount of heat increases (Batterham et 

al., 1986). Overcooked blood meals are darker, due to the 

destruction of the haemogobin, and less palatable. For 

safety reasons, blood must be heated to be used in animal 

feeding: a minimal temperature of 100°C for 15 minutes is 

necessary in order to destroy potentials pathogens 

(salmonella, mycotoxins, prions) (Göhl, 1982). Blood meal 

can be used successfully in poultry diets. It can replace 50 

to 100% of fish meal (Rao et al., 2009), 50% of soybean 

meal (Onyimonyi et al., 2007; Tyus et al., 2008), and also 

copra meal or groundnut meal (Donkoh et al., 2001) 

resulting in improved performance and greater profit. It is 

necessary to supplement blood meal with lisoleucine (Tyus 

et al., 2008) to ensure better animal performance of 

broilers. Blood meal can be included in poultry diets up to 

a level of 25% (Hazarika, 1994). Anang et al., (2001) 

indicated that inclusion of 1-4% blood meal in diet can 

improve poultry performance, while others show no 

adverse effect of higher levels of dietary blood meal on 

chicken growth (Donkoh et al., 2002; Khawaja et al., 

2007). Sun-dried blood meal given at 4.5% of the diet has 

a positive effect on layer performance (feed intake, live-

weight gain, egg weight and yolk colour) (Donkoh et al., 

2001). Blood meal improves Fe content in yolks (Revell et 

al., 2009). Fermented cattle blood gives comparable egg 

production to fish meal when these products are used to 

replace soybean meal. However, rendered animal products 

can cause undesirable flavour in eggs and it is not 

recommended that they fully replace soybean meal in 

layers diets (Tuitoek et al., 1994). 

 

Bone meal 

Bone meal is a by-product of the slaughtering of 

livestock and rendering of dead animals. Often the skeletal 

system (bones) is separated from meat during the 

processing of meat. These bones can then be converted into 

bone meal using several different methods. It can be made 

from bones by treating them with a caustic and then with 

HCl and then precipitating with lime and drying. According 

to Pozy et al. (1996) bones like other animal by-products 

should be adequately heated in order to assure that disease 

agents are not spread. Bone meal can be used to provide a 

source of calcium, phosphorus and other minerals in 

poultry feeding programs (Hynek, 1991). It can be used to 

replace dicalcium phosphate. There are no limitations on 

using bone meal to replace other dietary calcium and 

phosphorus sources. Care needs to be taken when 

formulating rations to assure that the calcium and 

phosphorus ratio do not get out of the acceptable range. 

Fresh dried bones were shown to be an acceptable source 

of Ca and P for layers (Rajic et al., 1993). The chemical 

composition of calcinated bone meal is 84.5% ash, 303.2 

g/kg DM Ca, and 104.2 g/kg DM P, however, the steamed 

bone meal has 85% Ash, 325 g/kg DM Ca, and 150 g/kg 

DM P (Pozy et al., 1996). The inclusion level of bone meal 

has no limitations to replace other dietary calcium and 

phosphorus sources. Care should be taken when 

formulating rations to assure the Ca and P ratio do not get 

out of the acceptable range. Ca:P should be between 1:1 & 

2:1 for growers up to 6:1 for layers (Rajic et al., 1993).  

 

Meat and bone meal 

Meat and bone meal is made from carcass trimmings, 

condemned carcasses, condemned livers, inedible offal 

(lungs) and bones. It can be processed by heating. 

Excessive heating during processing will reduce the 

digestibility of the protein fraction. If the ash content is 

high, this indicates that it contains a higher amount of bones 

and is referred to as meat and bone meal. If the ash content 

is lower it is referred to as meat meal. Typically when the 

phosphorus content is above 4.5 %, then it is called meat 

and bone meal and when it is below that level it is referred 

to as meat meal.  

Meat and bone is an excellent source of supplemental 

protein and has a well-balanced amino acid profile. The 

protein content of bone and meat meal is 54.9% and the 

digestibility of the protein fraction is normally quite high, 

ranging from 81 to 87% (Kellems et al., 1998). It is well 

suited for use in feeding monogastric animals and provides 

not only a well-balanced protein source but also the 

limiting amino acids for poultry (methionine and cysteine) 

(Kellems et al., 1998). Processing temperature was highly 
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correlated with lysine availability, as the temperature 

increased the lysine availability declined (Batterham et al., 

1986). 
In addition to the protein (amino acids), meat and bone 

meal is an excellent source of calcium and phosphorus and 
some other minerals (K, Mg, Na, etc.). The ash content of 
the meat and bone meal normally ranges from 28 to 36 %; 
calcium is 7 to 10 % and phosphorus 4.5 to 6 %. Meat and 
bone meal like with other animal products is a good source 
of Vitamin B-12.  

When meat and bone meal replaced fish meal in broiler 
chicks diets growth was similar, but feed conversion was 
lower (Al-Mulsi, 1998). Up to 10% replacement levels for 
soybean meal in chick diets showed no differences in body 
weight gain and feed conversion ratio (Leitgeb et al., 
1998). In turkey diets, meat and bone meal replaced 20 to 
60 % of the soybean meal with no effect on performance 
(Robaina et al., 1997).  

 
Fats 

Fat is described by its origin, melting point (titre), 
amount of free fatty acids, colour and impurities (Izqulerdo 
et al., 2003). Animal fats are described as tallows when 
they are solid above 40oC, as lards when they are solid 
between 20oC and 40o C, and as oils when they are liquid 
below 20oC (Okelly ,1987). Generally, tallows come from 
cattle or sheep, lards from hogs, horses or bones of all 
kinds, and oils from marine animals or vegetables.  

Pure fat is often the cheapest available energy source. 
The economy of using fat is often enhanced by the 
increased growth rate and the shorter time required for 
production; also the addition of fat permits the inclusion of 
other low-energy, low-cost materials. Experiments indicate 
that it is possible to decrease the amount of excrement to 
less than one half by adding about 7% fat to feed for 
monogastric animals, thereby minimizing waste disposal 
problems. The digestibility of animal fat is about 80% for 
monogastric animals and 85% for ruminants (Vanruth et al, 
2010). Animal fat contains no minerals or vitamins. 

Antioxidants are added to fats to prevent them from 
becoming rancid. Rancid fats are unpalatable to animals 
and may even be toxic. This is usually manifested in the 
form of diarrhoea, liver problems or encephalitis. It is 
necessary to add an antioxidant to animal fats, such as BHA 
(butylated hydroxyanisole), BHT (butylated hydroxytoluene) 
or ethoxyquin; the usual amount is 125-200 g per ton of fat 
(Vanruth et al, 2010). As a rule the first 3-4% of fat added 
will pay with the double advantage of growth stimulation 
and improved feed utilization; above this level only the 
advantage of improved feed utilization remains. In 
practical feed formulations the economic level of fat 
addition is 5-6%. By increasing the protein, mineral and 
vitamin contents and adding fat, smaller amounts of the 
feed need to be eaten and the presence of fat inhibits the 
heat- producing conversion of carbohydrate to body fat. For 
layers the addition of fat must be proportional to egg 
production. When production is less than 30% (30 eggs per 
day from 100 layers), no more than 3% should be used. 
When production is over 70%, up to 6% may be used 
(Vanruth et al.,2010). 

 

Rumen content 

Rumen content (RC) is an abattoir waste which 

account for about 80% of the capacity of the adult ruminant 

stomach (Adeniji and Oyeleke, 2008). When ruminant 

animals are slaughtered the contents of their rumen can 

become a viable feed resource. Rumen content like other 

animal by-products should be adequately heated in order to 

assure that disease agents are not spread. Approximately 

2.7-3.5 kg (DM basis) of ruminal contents are removed 

from cattle during slaughter (Dominguez et al., 1994). The 

rumen contents from different types of animals (goats, 

cattle, sheep, etc.) will vary dramatically in their 

composition (Ghosh and Dey, 1993). The chemical 

composition of the rumen content was 88% DM, 16.2% 

CP, 25.4%CF, 2.3% EE,13.5% Ash and 42.6% NFE 

(Gohl,1981). Rumen contents from goats tended to have 

the highest DM and CP content. Rumen contents were 

found to be a good source of water soluble vitamins and 

protein (Ristic, 2003).  

Performance of broilers was not found to be depressed 

when 10 to 15 % dried rumen contents were fed (Roa, 

1990). Dried rumen contents replaced 25, 50, 75, and 

100 % of the wheat bran in broiler diets and no depression 

in performance was observed (AFRIS, 2010). Including 

dried rumen contents up to 9 % in the diets of layers had no 

effect on yolk color (AFRIS, 2010). Increased digestible 

DM, digestible CP, digestible CF and egg yield was 

observed when layers were fed the dried rumen contents 

from goats (Singh, 1988). Emmanuel (1978) studied the 

effect of rumen contents on the performance of broiler and 

concluded that whole rumen contents did not affect growth 

and feed conversion when included in the diets of broiler 

from 1-21 days of age. According to Mahmoud et al. 

(2015) DRC can be used up to 10% as a cheap source of 

energy and protein with reduced feed cost and 

environmental pollution. 

 

Blood-rumen content mixture 

Blood/rumen content mixture (BRCM) is an abattoir 

by product that offers a tremendous potential as a cheap and 

locally available alternative feedstuffs for livestock. It is a 

novel feedstuff, processed from the mixture of blood and 

rumen content (Adenui and Balogun, 2003). The BBRCM 

is a potential viable alternative protein supplement, and of 

economic importance in reducing the cost of poultry feed 

(Adeniji, 1996). The blood and rumen content are 

considered as wastes which cause disposal problems in 

abattoirs. They are easy to process and are nontoxic when 

fed to poultry (Adeniji and Jimoh, 2007). Different 

methods have been used to process bovine blood and rumen 

digesta mixture: application of heat (Adeniji and Balogun, 

2002), sun-drying, oven drying and open air drying (Tukur 

et al., 2001). The nutrient composition of bovine blood 

rumen content mixture was 93.3% DM, 7.5%MM, 15.75% 

CF, 36.93% CP, 1.48% EE, 1.43% Ca, 31.64% NFE and 

2328.49 kcalME/Kg DM (Melkamu et al., 2016). The 

proximate composition of BBRCM at 1:1 ratio mixture 

showed that it contains 92.86 % dry matter, 45.35 % CP, 

8.81% CF, 4.10 EE, 15.42% Ash, 26.32% NFE (nitrogen 

free extractives) and 2599.49 kcal/kg ME (Onu et 

al.,2011). 

According to Onu et al. (2011), body weight gain 

increased linearly (P < 0.05) with increase in the level of 

bovine blood rumen content meal of broilers while the feed 

intake decreased with increase in the level in BBRCM. The 

improved weight gain of birds fed BBRCM diets could be 
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attributed to higher protein content of the diets which were 

efficiently metabolized for growth. Dietary SDRBM up to 

10% inclusion level was beneficial for growth performance 

and that total replacement of fishmeal was possible in 

broiler diets (Olukayode et al., 2008). The inclusion of 

fermented dried bovine blood and rumen digesta as feed 

ingredient in broiler finisher diets up to 20% dietary level 

is recommended since it enhanced production, reduced cost 

of production and control environmental pollution and 

hazards that accrue from inadequate waste disposal (Esonu 

et al, 2011). According to Melkamu et al. (2016) dried 

blood rumen content mixture can be included up to 60% 

inclusion level for starter phases and up 80% for finisher 

phases of growth to replace soybean meal to reduce a 

kilogram feed cost, the cost of total feed consumed and the 

total production cost in general and it maximizes the net 

profit and the economic efficiency due to its locally 

availability and cost effectiveness without affecting the 

body weight gain, feed conversion ratio, mortality rate and 

carcass characteristics of birds in 56 days of growth period.  

 

Tannery by-product meal 

Before hides are tanned, the flesh and epidermis are 

removed by either hand or machine scraping. About 45 % 

of the weight of the hide is wasted: 5 to 10 % as waste hair, 

5 to 10 % as dissolved proteins, 15 % as fleshing and 

trimmings and 15 % as splits (Pinheiro et al., 1989). A fresh 

cattle hide contains 64 % water, 33 % protein, 2 % fat, 0.5 

% mineral salts and 0.5 % other substances. The protein is 

composed mostly of collagen (88 %) and the rest is keratin 

(6 %), nonstructural protein (5 % of albumins, globulins, 

etc.) and elastin (0.9 %). To make leather, the tanner 

removes most of the noncollagenous materials (NRC, 

1983). Leather scraps associated with the production of 

various leather products can be collected and hydrolyzed in 

a similar manner to poultry feathers. The by-product from 

this process is usually used as fertilizer, but it can be 

solvent extracted, dried and ground to a meal for animal 

feeding and used as a supplemental protein source for 

poultry 

The digestibility of unhydrolyzed leather meal is very 

low so it has little value as a feed. Normally CP content 

ranges from 70 to 75 %. Normally only low levels of 

leather meal are normally incorporated into diets, because 

of the poor balance of amino acids that it contains. Limited 

research has been conducted evaluating the feeding 

characteristics of leather meal. It is very rich in glycine (> 

20 % DM). 

Chromium (Cr) is commonly added during the leather 

tanning process, therefore Cr poisoning is a potential 

problem when leather meal is fed as Cr level sometimes 

reaches toxic levels. The Cr level in the leather meals 

should not exceed approximately 2.75 %. Chromium can 

exist in several different forms and the form present in 

leather meal seems not to be absorbed really by animals and 

does not seem to accumulate in the meat or fat of animals 

consuming it (Waldroup et al., 1970). Still care should be 

taken when formulating rations. 

Vegetable-tanned leather trimmings were ground and 

added to broiler diets replacing 25 and 50 % of the fish meal 

and meat and bone meal, it was found that gain and feed 

conversion were less for the leather meal supplemented 

groups (Kalous et al., 1986). As the level of unhydrolyzed 

leather meal was increased (0, 3, 6, or 9%) in broiler diets 

gain and feed intake was reduced (Pinheiro et al., 1989). It 

has been used to replace up to 25% of the soybean oil meal 

in poultry feed. It does not affect feed efficiency, but it 

tends to depress growth. The addition of tannery waste up 

to 10% in broiler ration is better than imported protein 

concentrate in respect of chemical composition, and it may 

be used in the diet of broiler replacing costly protein 

concentrate without deleterious effect and high profitability 

observed (Alam et al., 2002). 

  

Poultry by product meal 

Poultry by-product meal is one of the most important 

sources of animal protein used to feed domestic animals, 

along with meat and bone meal, blood meal, feather meal 

and fish meal (Meeker et al., 2006). It is made by 

combining the by-products coming from poultry 

slaughterhouses or poultry processing plants. Poultry by-

product meal is the ground, rendered, clean parts of the 

carcass of slaughtered poultry such as necks, heads, feet, 

undeveloped eggs, gizzards, intestines (provided their 

content is removed) and feathers (Watson, 2006). Whole 

poultry carcass meal can also be obtained from culled 

laying hens (spent hen meal), notably in areas where there 

is no market for culled hens (Hertrampf et al., 2000). 

Processing poultry offal into poultry by-product meal 

requires several steps. Poultry offal are primarily collected 

in containers then cooked/sterilized and dried down to 8% 

moisture. When the resulting meal appears to be too fat 

(above 16% fat), rancidity problems may occur during 

storage. Fat extraction is therefore recommended and 

yields a 10-12% fat content poultry by-product meal (El 

Boushy et al., 2000).  

Poultry by-product meal is rich in protein, fat and 

minerals, and is a good source of essential amino acids for 

monogastric species. The composition of poultry by-

products depends on processing conditions and on the 

source of raw materials (Johnson et al., 1997). Some 

poultry by-products have very high protein content in the 

75-90% range with relatively low contents of ash (less than 

10%) and fat (less than 15%).  

Poultry by-product meal can be used in poultry diets at 

up to 7 to 10% without impairing bird performance. 

However, diets containing poultry by-product meal should 

be formulated to take into account the fact that the 

digestibility of amino acids are lower than those of soybean 

meal (Bandegan et al., 2010). When introduced at up to 4% 

in balanced broiler diets, performance was unchanged 

(Kirkpinar et al., 2004). Including poultry by-products up 

to 10% in broiler diets there was no change in performance 

of broilers (Mendonca et al., 1989). In laying hen diets, 

poultry by-products have no detrimental effects on 

performance and egg quality up to an incorporation level of 

between 5% (Senkoylu et al., 2005) and 7.5% 

(Hosseinzadeh et al., 2010). 

 

Hatchery by product meal 

Hatchery by-product meal results from the processing 
of poultry hatchery wastes, such as shells of hatched eggs, 
infertile eggs, dead embryos and dead or culled chicks (Al-
Harthi et al., 2010). The methods for handling and 
processing of hatchery wastes have been extensively 
reviewed by Glatz et al. (2011), who conclude that finding 
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practical techniques for recycling the nutrients in hatchery 
waste has become a high priority. Hatchery wastes contain 
protein and minerals and can be rendered by cooking, 
drying and grinding into a meal (hatchery by-product meal 
or hatchery waste meal) suitable to feed poultry. Heat 
treatments followed by adequate drying are effective ways 
of destroying pathogens (Glatz et al., 2011). The calcium 
content can be quite high, depending on the proportion of 
eggshells (Göhl, 1970).  

Fresh hatchery waste has high moisture content, from 
40 to 70% (Glatz et al., 2009). Hatchery by-product meal 
contains 22% to 33% protein (less than other rendering by-
products) with 1.1-1.8% lysine and 0.5-0.8% methionine. 
As can be expected, crude fat (11-30%) and ash (about 60% 
but values as low as 22% have been reported) are extremely 
variable (Glatz et al., 2009). In addition to supplying 
energy and protein, hatchery by-product meal is an 
important source of calcium (17.2-24.6%) though it 
contains little phosphorus (0.3-0.6%) (El Boushy and Van 
der poel, 2000). Due to the fat content, gross energy can be 
as high as 28.8 MJ/kg (Glatz et al., 2009).  

Hatchery by-product meal is a suitable poultry feed 
due to its protein, fat and high calcium content. Its calcium 
availability is similar to that of bone meal or limestone and 
it can be used as a source of dietary calcium (Lilburn et al., 
1997). Hatchery by-product meal is a valuable protein 
source in broiler diets at any age. Its amino acid balance is 
better than that of fish meal (Khan et al., 2002). However, 
recommended levels of inclusion are not fully consistent 
among authors and range from 3-4% (Mehdipour et al., 
2009) to 8-12% (Rahman et al., 2003). Cooked or extruded 
hatchery by-product meals could totally and successfully 
replace fish meal in broiler diets (Rahman et al., 2003). 
Broilers fed on hatchery by-product meal instead of fish 
meal had better protein utilization and higher body weight 
gains (Rahman et al., 2003). Feeding hatchery by-product 
depressed broiler growth, feed conversion and feed intake, 
though this might have been related to the elevated levels 
of dietary calcium (Al-Harthi et al., 2010). Hatchery by-
product meal included at 8% of the broiler diets let to a 
higher feed conversion ratio and had deleterious effects on 
broiler meat quality (reduced shelf-life) (Shahriar et al., 
2008). 

Hatchery by-product meal can replace fish meal, 
soybean meal or meat and bone meal in layer diets (Al-
Harthi et al., 2010). It had no negative effect on animal 
health or egg production and it is reported to improve egg 
quality: thicker eggshells, higher yolk and albumin weights 

(Abiola et al., 2004). Inclusion levels ranging from 8 to 
16% are recommended for hatchery by-product meal in 
layer diets (Al-Harthi et al., 2010). An extruded mixture of 
ground maize and centrifuged hatchery by-product 
included in the diet was free of aerobic pathogens and gave 
the same results as the control diet for feed conversion, egg 
production, egg weight and egg specific gravity 
(Tadtiyanant et al., 1993). 
 

Egg shell 

Egg shells can be available in large quantities from 
hatcheries and from plants that shell eggs or prepare dried 
egg powder. Approximately 84% of the eggshell is ash of 
which most is calcium carbonate. Where sources of 
calcium are unavailable, eggshells can be sterilized, ground 
and used as a highly available source of calcium. Adequate 
heat needs to be applied to assure that all pathogenic 
organisms are destroyed prior feeding. Biological 
availability of calcium in eggshell meal was determined to 
be 93.8% and true absorption of calcium was 96.3% (Bao 
et al., 1998). When eggshell meal was added to a 
commercial layer diet it was found that eggs where heavier 
and shells thicker (Simeonova et al., 1984). It was found 
that eggshell meal or bone meal could be used to replace all 
of the limestone in layer diets (Walton et al., 1977). It was 
found to be a suitable replacement for any inorganic 
calcium source in application in layer diets and 
performance was found to be similar or superior (Sim et al., 
1983). Eggshell meal was found to be a highly available 
source of calcium, with no effect on DM intake or egg 
production being observed (Scheideler, 1998). An extruded 
mixture of ground maize and centrifugated eggshells 
included in the diet was free of aerobic pathogens and gave 
the same results as the control diet for feed conversion, egg 
production, egg weight, egg specific gravity (Tadtiyanant 
et al., 1993). 
 

Manure and poultry litter 

The current interest in manure as a feedstuff is mostly 
due to the problem of waste disposal from intensive 
livestock and poultry operations. Apart from this problem 
it has been recognized that large amounts of nutrients are 
wasted. The re-use of manure is one way of creating edible 
protein from waste material which is often disposed of 
uneconomically and also creates a nuisance. The amount of 
excreta produced is considerable: a 2-kg hen produces 0.8 
kg a week, a 650-kg cow 150 kg, an 80 kg pig- 40 kg, and 
a 45 kg pig- 22 kg (Bagley et al., 1996). 

 
Table 1: Chemical composition of waste feeds based on Dry matter basis 

Feed stuffs DM 
%DM 

CP 
%DM 

CF 
%DM 

EE 
%DM 

Ash 
%DM 

Ca g/Kg 
DM 

P g/Kg 
DM 

Source 

Blood meal 93.8 94.1 0.5 0.8 3 1. 2.2 Nadeem et al,2005 
Bonemeal(calcinated) 95.4 0 0 0 84.5 303.2 104.2 Pozy et al,1996 
Bonemeal (steamed) 92.5 8 1 2 85 325 150 Pozy et al., 1996 
Rumen Content 88 16.2 25.4 2.3 13.5 1.79 - Gohl,1981 
Blood rumen content mixture 93.3 36.9 15.75 1.48 7.5 1.43 - Melkamu et al.,2016 
Egg shell 98.9 5.6 0.3 2.9 92.3 366.5 1.6 AFZ,2011 
Hatchery by product meal 99.3 22.9 2.1 11.3 61.4 191.4 3.1 AFZ,2011 
Leather meal/Hydrolized/ 92.7 71.7 0 3.5 20.9 22 0.2 Knowiton et al.,1976 
Cattle manure fresh 16.7 11.7 22.4 2.8 14 - - Wilkinson,1978 
Poultry manure /Dehydrated/ 87.6 24.2 18.5 2.4 17.4 50.4 19.8 AFZ,2011 
Meat and bone meal/ high fat/ 95.8 54.9 - 11.4 30.5 101.1 48.7 Gowda et al.,2004 
Poultry by product meal 93.7 82.2 - 11.2 5.1 15 6.1 AFZ,2011 

Note: DM-Dry Matter; OM-Organic Matter; CP- Crude Protien; EE-Ether Extract; CF Crude Fiber; Ca-Calcium; P-Phosphorus; g- gram; 
Kg- Kilo gram; MJ Mega Joule. 
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The results of many experiments indicate that dried 

poultry manure can be successfully included in the feeds of 

both ruminants and nonruminants. Poultry litter can be used 

as a dietary source of crude protein and minerals. Dried 

fresh cow manure included in rations for growing birds (but 

not for layers) has produced much faster growth in some 

cases, possibly because of hormone activity in the manure. 

In poultry diets it has been found that dried poultry manure 

can be included up to 5% for broilers, up to 20%-40% for 

layers without adversely affecting production; however, 

feed efficiency was inversely proportional to the amount 

included in the diet. No difference in performance of young 

pullets and layers when sun-dried poultry waste was 

compared to oven-dried (Coligado et al., 1982). Poultry 

litter was found to be a viable supplemental crude protein 

source for broilers (Bagley et al., 1996). As the level of 

poultry dried waste increased (10 to 30 %) in the diets of 

broilers there was a decrease in body weight gains and feed 

conversion (Martin et al., 1985). 

 

Conclusions  

To reduce the environmental pollution, stop the spread 

of pathogenic organisms, and reduce production cost of 

birds; the waste materials and by products obtained from 

animals must be recycled and used for poultry feed. 

Appropriate processing methods should be employed 

before using of wastes and by-products. The inclusion level 

of some selected wastes and by products are blood meal up 

to 25%, meat and bone meal up to 10 %, tannery by-product 

meal (leather meal) up to 25%, fat 3%-6%, dried rumen 

contents 10 to 15 %, dried blood rumen content mixture 

60% -80% Poultry by-product meal 7-10% hatchery by-

product meal 8 to 16%, Dried poultry and cow manure can 

be included up to 5% for broilers, up to 20% - 40% for 

layers without any adverse effect. Based on the this review 

it can be recommended that by using appropriate 

processing method, incorporate these animal wastes and 

by-products as a feed ingredient in poultry ration based on 

the recommended inclusion level to reduce the overall 

poultry production cost and environmental pollution.  
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