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REDUCING LOSSES OF MEAT PRODUCTION 

Introduction 

Meat production as it stands is incredibly taxing on the environment. 30 percent of the total land 

area of the world is used in pasture land and in the production of food for animals on a feedlot 

system. This compares to 32 percent global forest land area, and 9 percent global urban land 

area (Seinfeld, 2006). This land area harms biodiversity in the same manner outlined in the 

“Problems with Agriculture” section of this plan. Overall, meat production is responsible for 70 

percent of global agricultural land, so 3stakeholders engaged in the FSCs, but to the producers as 

they lose access to markets, to the local municipalities as they lose market revenue, to the 

service providers, etc. 

Post harvest losses of meat and poultry in the region are mainly caused by poor husbandry 

practices (pre-harvest) and lack of compliance with food safety measures that lead to rejection 

and destruction of large quantities of the whole or part of the carcass. On the other hand, several 

losses take place along the food supply chain (mainly postharvest). A key challenge in the MENA 

region is the extreme and lengthily hot dry months, now being aggravated by Climate Change. 

Under such conditions, lack of adequate chilling needed to reduce microbial growth is a major 

cause of spoilage for meat and poultry. A number of MENA countries (e.g. Gulf States) enjoy 

modern and state of the art cold chain facilities. However, many other countries 3.  For example, 

although there are a number of laws and decrees in Morocco that could directly impact on 

traceability and enhance product safety and consumers‟ protection, the weakest part in the 

livestock value chain is inability of the producers to understand and follow the recommended 

practices (FAO, 2010).  Poor understanding of the importance of healthy and clean foods is a 

major problem leading to foodborne diseases and considerable wastage specially during 

transport and consumption. 
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CHAPTER 1 
PRESLAUGHTER 

 

Healthy Management   

Recording is a record of all events concerning livestock maintained that can provide the 

information necessary to make an objective decision based on the facts that exist, so that the 

decision made is a good decision. In the recording card there are some information about the 

identity of livestock, livestock health, and livestock reproduction. 

Benefits of recording are: 

- Make it easy to know the identity and specific characteristics of livestock, and knowing 

the livestock population. 

- Make it easy for farmers to remember important events in their livestock 

- Make it easy for farmers to make decisions / actions in the treatment, care and treatment 

of sick animals based on their medical history records. 

- Make it easier for farmers to make livestock selection and prevent inbreeding 

 
Feed Management 

Feed is all that can be eaten by livestock and does not interfere with its health. Feeding is very 

influential on the growth of beef cattle. Feed is the main source of energy for growth and power 

generation for livestock. The better the quality and the amount of feed given, the greater the 

energy generated and the greater the energy stored in the form of meat. The growth of meat will 

be hampered if feeding is not adapted to the needs of cattle.  Besides the cost of feed is the 

highest production cost in the maintenance of cattle which reached 60-70%. The type of feed 

that is often given to livestock is: 

- Forage 

Forage is the easiest feed for cattle. forage itself is divided into two kinds, namely grass 

and legume. The forage needs of cows vary according to their physiological needs. But in 

general the forage requirement is 10% of cow body weight. The kind of forage that is 

often given to livestock in Indonesia is the king grass, the bermuda grass, alfalfa, zoysia 

grass, Pennisetum purpureum, setaria, etc. The nutrient content of crude protein that is 

owned by grass is around 8-12%, while for legume is about 15-20%. 

- Concentrate 

Concentrate is a food ingredient whose nutritional concentration is high but its crude 

fiber content is relatively low and easily digested. Concentrates can be divided into two 
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types, namely the concentrate of protein sources and concentrates of energy sources. 

Concentrate is said to be an energy source when it has a crude protein content of less 

than 20% and crude fiber of 18%, while the concentrate is said to be a protein source 

because it has a crude protein content greater than 20%.  

 
Transportation 

Transporting livestock before slaughter will lead to stress and even fatigue. This occurs because 

of an environment that is incompatible with the physiological processes of livestock during the 

journey. Cattle slaughter with stress will result in meat with poor quality. The key issues from an 

animal welfare perpective are to ensure that livestock feel comfort when transportation are : 

- Cows are unloaded calmly and quietly 

- Have shelter, water and feed avaiable where required 

- Sufficient space to be able to le down if being slaughtered the following day. 

 
The vehicles that bring cows also have some criteria to provide of animal welfare, there are : 

- No protrusions or broken railings that clould injure livestock 

- A deck height sufficient to allow animals to stand without contatcting overhead 

structures/decks 

- A non-slip floor 

- Safe unloading ramps with correct gradient, witdh, an non-slip surface.  

 
In indonesia, there is any research about affect transportation to body weight and carcass 

weight on bali cattle.  The result is the greater the distance of trip then the shrinkage of cow 

weight will be higher this also has the same effect on the percentage of carcass. So it is advisable 

to choose a cow with the closest distance to slaughterhouses. 

 
Managing livestocks in lairage 

After the animals reach the slaughterhouse, the cows must be rested first. The purpose of rest is 

to give the livestock a chance to recover its muscle glycogen reserves. Therefore, after livestock 

was arrived in slaughter house they must get to rest in lairage. Time in lairage needs to provide 

an enviroment where livestock can recover from  any stress incurred from transport, both for 

animal welfare and meat quality reasons. Lairage facilities need to have : 

- Water trough that allow livestocks easy acces to clean and cool water 

- Well maintained flooring that will not cause injury 

- Enough room for animal to lie down 
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- Secure fencing and gates that do not have any protrucsions that may cause injury 

- Protection from weather extremes 

Animal Welfare 

Animal welfare is a matter related to morale to the animal, where human beings who are in 

direct contact with it are required to have the care and empathy to respect the animal life as the 

rights possessed by humans, the animals also have those rights. Every animal has the right to 

live freely in its natural habitat and is able to express its quality of life. Similarly, animals that are 

cultivated for human use. In accordance with the UU No 18 tahun 2009 On Animal Husbandry 

and Health, animals are a gift and God has an important role in the provision of food of animal 

origin for people whose utilization needs to be directed to the welfare of the community. 

Therefore, concern for animals today has become a general demand, where the view that 

animals are more inferior than humans must be eliminated. Thus all animal acts must pay 

attention to the needs of behavior in accordance with its natural conditions.  

 

The need to behave for animals in the cage is very important for the welfare of animal life. 

Where this situation is often forgotten and ignored by people. In 1965, the Bramble Commission 

in England reviewed the welfare of animal animals used in the field of livestock intensively. This 

commission formulates minimum standards for animal welfare which came to be known as "The 

Five Reedom - The Five Principles of Freedom".  

 

This "Five Principles of Freedom" aims to increase quality of life and evaluate animal welfare in 

various conditions and situations. "The Five Freedoms" these are: 

1. Freedom from hunger and thirst - Free from thirst, hunger and malnutrition so there must 

always be a constant supply of drinking water and food to maintain its health and strength. 

In animals in this case is a basic need that must be met, because they have limitations in 

meeting the needs of feed. Things to watch out for are the types of food, the frequency and 

way of giving, as well as the nutritional quality of the food. Limitations of livestock in feeding 

and drinking should also be considered to meet other needs besides basic life (eg: feeding for 

reproductive development, feeding for milk production) 

2. Freedom from discomfort - Freedom from physical discomfort and hot weather by providing 

an environment that suits their needs. In the face of this principle it is necessary to consider 

the protection of bad weather conditions (especially for open-cage livestock), the availability 

of fresh air, a warm and shady place, an affordable place for sunlight. 
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3. Freedom from pain, injury and disease - Freedom from pain, injury and illness through rapid 

prevention and diagnosis and routine care. Several factors into consideration in this 

principle is that if there is a wound in the animal then immediately treated and did not cause 

the development of more severe disease. If in the animal there is a disease caused by 

research manipulation then the animal should get as comfortable as possible to minimize the 

degree of pain. And there is a guarantee that the suffering of the animal is handled and 

treated by a veterinarian. 

4. Freedom to behavior normally - Freedom to express behavior normally by providing 

adequate space, appropriate facilities and groups. In this principle all animals must get an 

important portion in the life of their natural behavior. The animals should be given the 

opportunity to choose and control which enables them to make meaningful contributions to 

their own quality of life. These animals should be given the opportunity to mingle with the 

same kind and can make natural movements. 

5. Freedom from fear and distress - Freedom from fear and depression by ensuring conditions 

in the cage and taking care of it to avoid mental suffering. In this regard, it should be noted 

that this freedom is not only from fear and suffering caused by physical injury but also the 

threat of disease or other predators. 

Animals are a factor that needs to be of particular interest in the world of animal husbandry, 

because the animals that are nurtured often experience great discomfort, discomfort, distress, 

pain and sometimes end in death. 

 

farmers should pay attention to animal welfare so that animals must get a humane treatment, 

maintained according to their natural circumstances and if to the sacrifice of the animal then the 

result should be able to make the best possible. And before rearing his livestock, the farmers 

should have thought and consideration about the suffering that the animal has, the reasons for 

its use and the benefits it produces.  

 

With morals owned by farmers and entrepreneurs in the field of animals will be able to cause 

humane properties in animals according to the World Medical Association: 1) respect is able to 

respect the rights and dignity of living beings, freedom of choice and willingness and 

responsibility to himself; 2) beneficiary that is beneficial to the life of the world and the benefits 

gained greater than the risk raised; 3) justice that is able to be fair in using animals. 
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In slaughter houses, livestock should be treated as well as possible in order to produce products 

of high quatity and quality. The following reasons animal welfare should be implemented in 

slaughter houses: 

- Ethical reasons 

Animal do not understand that they are about to be slaughtered. The stress they feel at 

slaughtering plants is largely due to the way people handle them in the strange environment. 

The inflication of unnecessary stress and pain to animals is becoming less acceptable to 

society, so measures are now required to limit this pain, particularly in the process of 

slaughter. 

- Product quality 

Inhuman handling that stresses animals can results in an inferior meat product. Dark cutting 

beef are direct result of stress prior to slaughter. In addition this meat is usually tougher. 

- Product safety 

Inhumane handling, causing animal stress, results in a weakened immune system that can 

show up as a growth of gut bacteria such as Salmonella and E. coli. For example, under 

stressful conditions the number of animals infected with Salmonella can increase from 5% to 

85% of the mob within a matter of hours. These bacteria are potential food poisioning agents 

or pathogens and the risk of potentially dangerous contamination during dressing is greatly 

increased. Stress in the animals to be processed represents a food safety and quality hazard 

and any factor increases stress represents a threat to customer satisfaction with the final 

product. 

- Legal requirements 

There were revised and re-released the basic for all animal welfare regulatory requirements 

at slaughtering plants. 

- Company profitably 
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CHAPTER 2 
SLAUGHTER 

 
 
Ante-Mortem 

Ante-mortem inspection can be separated into two parts: 

- Examining animals before slaughter so that you can identify and segregate animals that show 

signs of disease, condition or abnormality 

- Deciding what action will be taken with those animals that do have a disease, condition or 

abnormality. 

The important of ante-mortem inspection: 

- Detect the presence of suspected exotic or notifiable diseases. 

- Prevent the slaughter of any animal that shows signs of a condition or disease which would 

make the carcase or carcase parts unsuitable for human consumption. 

- Segregate animals that show signs of, or suspected of, having a disesase or condition, so they 

can slaughterd separately and given detailed post-mortem inspection. 

- Prevent animals that are glossy contaminated with faeces, dirt, dust or other materials from 

entering the slaughter floor. 

- Ensure humane treatment of all animals, including those that are injured 

The general ante-mortem inspection procedures: 

Not all animals presented for slaughter are suitable to be slaughtered under normal conditions. 

Animals that are diseased, excessively dirty, have a psycological conditions (eg. stress, 

parturition etc.) or have received recent veterinary treatment may be contaminated, may pose 

an unacceptable contamination risk on the slaughter floor, or may be in breach of an importing 

country requirement. Veterinerian or Keurmaster is a person who have responsibility for 

deciding which animals are: 

- Fit for slaughter 

- Passed for restricted slaughter 

- Passed for emergency slaughter 

- Returned for further treatment 

- Retained for further inspection  

- Rejected from slaughter. 

-  
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Management responsibility:  

- Ensuring facilities are suitable and safe for carrying out the ante-mortem inspection. 

- Ensuring competent assistance in provide by management 

- Ensuring a copy of the kill sheet is provided 

- Ensuring declaration made regarding the animals are correct 

- Passing the animal for normal slaughter 

- Passing the animal for emergency slaughter 

- Passing the animal for slaughter as restricted slaughter (ante-mortem suspect) 

- Ensuring the animal cleaned up or rested before resubmission for slaughter  

- Having the animal withheld from slaughter 

- Requiring the animal to be treated in some way 

- Having the animal put aside for some more detailed ante-mortem inspection in the suspect 

pen 

- Rejecting the animal from slaughter 

- Monitoring holding conditions and handling techniques for compliance with animal welfare 

requirements. 

There are several factors that may impact on the slaughter process, including: the animals, the 

facilities and equipment and the human factor. The overall required animal welfare outcome is 

to ensure that restraint, stunning (if uses) and slaughter procedures are carried out in a manner 

that minimises stress and that procedures are efficient and effective. The information provided 

in this section will provide background on the animal welfare performance indicators below: 

- Livestock are restrained effectively with minimal stress and minimal duration 

- Livestock are stunned effectively with appropriate equipment, suitable for the species and 

class. 

- Procedures are in place to monitor that the animals is effectively stunned and confirmed 

insensible, corrective action is immediately taken if required. 

- Hoisting does not commence until the animal is confirmed insensible 

- Livestock are effectively stuck as quickly as possible after stunning 

- If reversible stunning is used, sticking is applied in a manner that ensures animals are bled to 

death before regaining sensibility 

- No animals are stuck without being effectively stunned unless approval is obtained from a 

controlling authority for ritual slaughter without stunning.  

- Dressing does not commence until the animal is irreversibly insensible. 
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Lairage Treatment 

The Australian Standing Committee on Agriculture and Resource Management (SCARM) welfare 

code of practice for the slaughter of livestock requires that on arrival, cattle be rested for a 

minimum of 2h before slaughter (Anon. 2001). This applies specifically to cattle that have 

travelled less than 6h and show no obvious signs of stress or exhaustion. Longer preslaughter 

rest periods are recommended for cattle travelling 6h or longer. In practice, the standard lairage 

time for slaughter cattle typically ranges between 12 – 24h. Given the desire to increase existing 

utilisation capacity, some abattoirs are now considering reducing the time in lairage in order to 

facilitate greater throughput. Although this is allowable under the code, questions have been 

raised with respect to the impact on beef quality.  

Although the research to date is not exhaustive or conclusive (see review by Ferguson et al. 

2001), the results tend to indicate that reducing the time in lairage may yield benefits in terms of 

reducing the incidence of dark cutting (Purchas 1992), particularly in bulls (Fabiansson et al. 

1984) and could lead to improvements in beef palatability (Jeremiah et al. 1988a, 1988b). 

The observation that shear force was not affected by lairage duration was consistent with the 

findings of Jones et al. (1986) who evaluated cattle slaughtered within 4h of leaving the farm 

compared with 24h. However, it is important to note that in their 24-h treatment, the cattle were 

also mixed and deprived of water. In contrast, Jeremiah et al. (1988a, 1988b) evaluated similar 

experimental preslaughter treatments to those of Jones et al. (1986) and reported significant 

improvements in the sensory texture and flavour attributes of beef following 4h of lairage. Given 

the confounded nature of their 24h treatment, it is difficult to conclude whether the effect was 

simply due to lairage duration. (J. C. Petherick, V. J. Doogan, D. M. Fergsuson, R. G. Holroyd, P. 

Quinn, B. K. Venus, unpubl. data) applied the same lairage treatments (3h v. 18h) used here in 

their study involving 144 grainfed (78 days) B. indicus×B. taurus composite cattle and found no 

difference in Meat Standards Australia sensory panel tenderness, juiciness or flavour scores. 

Thus, it would appear that any reduction to the conventional overnight lairage period is unlikely 

to influence tenderness and eating quality. 

Slaughtering 

Some rules that make the legal basis for slaughtering livestock are: 1). Undang-undang Nomor 

18 Tahun 2012 Tentang Pangan; 2). Undang-undang Nomor 41 Tahun 2014 Tentang Peternakan 

dan Kesehatan Hewan (UU No 18/2009); 3). Peraturan Pemerintah Nomor 69 Tahun 1999 
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tentang Label dan Iklan Pangan ; 4). Peraturan Pemerintah Nomor 28 Tahun 2004 tentang 

Keamanan, Mutu dan Gizi Pangan; 5). Peraturan Menteri Pertanian No. 

381/Kpts/OT.140/10/2005 tentang Pedoman Sertifikasi Kontrol Veteriner; 6). Peraturan 

Menteri Pertanian RI No.13/Permentan/OT.140/1/2010 tentang Persyaratan Rumah Potong 

Hewan dan Unit Penanganan Daging (Meat Cutting Plant); 7). Standar Nasional Industri (SNI) 

01-6159-1999 tentang Rumah Pemotongan Hewan; 8). Standar Nasional Indonesia (SNI) Nomor 

3932:2008 tentang Mutu Karkas dan Daging Sapi; 9). Standar Kompetensi Kerja Nasional 

Indonesia (SKKNI) Bidang Pemotongan Daging (Butcher) sesuai dengan Keputusan Menteri 

Tenaga Kerja dan Transmigrasi No. 319/Men/XII/2011 Tanggal 12 Desember 2011. 

Based on Permentan No 13/2010 on the requirements of slaughterhouses and or Meat Handling 

Unit, the conditions that must be met are: Regent / mayor as person in charge of Animal Cutting 

/ Meat Processing Unit by employing One veterinarian as the executing and supervisor of 

technical supervision Kesmavet at Animal Slaughterhouse, one meat inspector (keurmaster), 

one halal slaughterer and at least one meat cutter (Butcher) and a Veterinarian responsible for 

veterinary public veterinary authorities. 

Meat Handling Unit is a building or complex of buildings integrated with slaughterhouses with 

designs and certain conditions used as a place to divide carcasses, separation of meat from bone, 

and cutting meat according to topographic carcass to produce meat for public consumption. 

Principles of products of animal origin (PAH) are: PAH in Indonesia (meat, milk, eggs and other 

dairy products) should be "Safe, Healthy, Wholesome and Halal (ASUH)" to be consumed, safe: 

does not contain / fabricate harmful and harmful ingredients Human health, health: no sickness 

or tiren, whole / decent: condition / condition does not deviate from its characteristics and can 

be accepted by consumer society and halal thoyiban: absolute requirement with halal certificate 

if doing import. 

ASUH meat production system in principle there are 3 factors that must be done are: 1) animal 

welfare: from farm to place to slaughter (RPH), in RPH handling before slaughter and 

antemortem examination, and at the time of slaughter of livestock / poultry, post-mortem 

examination And handling meat; 2) hygiene and sanitation; From farms to slaughterhouses 

(RPH), to RPH handling before slaughter and antemortem inspection, and at the time of 

slaughter of poultry, post-mortem inspection and handling of meat and distribution of meat until 

consumed; And 3) halal: at the time of slaughter of livestock / poultry, post-mortem examination 

and handling of meat and distribution of meat until consumed. 
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Cattle / buffaloes / sheep / sheep should be separated from pigs, provided that the cuts are: 

healthy cattle, adequate rest, unproductive female and in emergency. The method of correct 

deductions is as follows: a. Special places of livestock slaughter that meet certain requirements; 

B. Livestock is not treated roughly and avoided from stress; C. Unproductive and non-breeding 

livestock; D. Slaughter and release of blood should be done as quickly and as perfectly as 

possible; E. How to cut should be hygienic and economical; F. How to cut should be safe for 

abattoir workers (RPH); And g. Damage to carcass should be kept to a minimum. 

Bleeding also allows the maximum removal of blood from the carcase, it used to be trought that 

incomplete bleeding resulted in meat with poor keeping qualities, but this has been proven not 

to be so. Neither is necessary to have the heart pumping to maximum bleed out. The two 

common methods of bleeding or sticking are the transverse stick or the thoracic stick. Religious 

or ritual slaughter may also have specific methods of slaughter. 

Livestock (Cattle) Cutting Techniques (Soeparno, 2011) 

- Livestock is rested (12 - 24 hours)  

- The cutting technique is directly declared healthy by the veterinarian in charge 

- Indirect cutting technique with pemingsangan (knocker, stunning gun, way of anesthesia 

and electric current  

- Indirect cutting technique with splinting (knocker, stunning gun, means of anesthesia and 

electric current  

- Slaughter by piercing the neck towards the heart by cutting off the skin, muscles and carotid 

arteries, jugolaris veins, trachea and truncated esophagus 

- Islamic cutting (the position of falling, the head facing the southern head of the mecca and 

the northern tail, calling on God's name) using a sharp knife  

- Islamic cutting (falling position, head facing south direction of mecca and northern tail, 

mention of Allah) using sharp knife  

- Carcass preparation with: separation of head, difficulties, separation of carcass (forequarter 

or hindquarter)  

- Meat Examination (post-mortem and carcass)  

The quality of the meat is determined by factors prior to cutting (antemortem) and postmortem 

factors, including pre-cutting, abattoir and cutting techniques, and applicable processing 

technology; therefore, hygienic regulations of meat, including abattoir hygiene and cutting 

standards, should be able to guarantee Hygienic conditions of the meat industry. Traditional 
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cutting systems should take into account hygiene standards to ensure abattoir meat processing 

and optimal meat quality. Modern abattoir systems with cutting techniques as well as carcass 

and meat grading standards are important to promote and apply, as well as HACCP systems need 

to be taken into account and applied from producers to meat products to ensure good quality, 

hygienic and safe meat standards for consumers. Cattle / buffaloes / sheep / sheep should be 

separated from pigs, provided that the cuts are: healthy cattle, adequate rest, unproductive 

female and in emergency.  

The proper way of performing the deductions is as follows: 

- Livestock is not treated harshly; 

- Livestock does not experience stress; 

- Slaughter and release of blood must be fast and perfect; 

- Minimal carcass damage; 

- Hygienic; 

- Economical; 

- Safe for workers. 

Slaughter room using Personal Protective Equipment (Shirt, Boot Shoe, Mask, Harnet, Helmet) as 

one of the requirements of Occupational Safety and Health (K3). Perform sanitary hygiene by 

washing boots with sanitizer and hand washing. 

a. Handling cows before slaughtering is good, using the Restraining Box following the animal 

welfare rules. 

b. Pneumatic splinting process, the device is not like a gun, with pressure should be 16 bar, 

reloading wait for 2 - 3 minutes, confinement between the crossing of the left eye and the 

right ear. 

c. The landing of the cow, the process of the landing is arranged in such a way that the cow 

does not move and faint properly. 

d. Cutting/slaughtering methods: 

- It's good, but it has not been able to determine whether it is done on 3 required 

channels. 

- After the slaughter should be immediately hung so that blood can come out perfectly 

- The process of bleeding through for 10-15 minutes should be done for animal welfare, 

- Terms MUI facing Qibla for bovine chest, 

- If not dead should not be seen by the other cow. 
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- Cow reflex should be maintained like: eyes if still blinking then it must be stunning 

again, brain still crack and death. 

e. The process of cutting heads 

- Cut the heads on the front and back, using a bevel microcomputer, for trouble with a flat 

knife. 

- Musculus must come into the skin, rectum ditali by using plastic and inserted to avoid 

contamination of carcass. Requirements for female lippo glandula mamae must be out 

and testis males should not exist on carcass. 

f. Brisket Saw 

- Cutting for the esophagus through the tracea, to penetrate the chest cavity, descending 

until loose 

- Front Saws should be dull to avoid work accidents 

g. Eviscerasi 

- Linia alba then descends up to the diaphragm, where the green streak is over, the red 

streak is down. 

h. Carccas Spliter Saw 

- Oxtail is dependent on demand if local is taken altogether if international oxtail is flat. 

- Trimming and Washing 

- Washing on the inner carcass to remove the remnants of bone that is still attached and 

triming with a knife to bgian blood and stuck together. 

i. Chilling In 

- Carcass weighing done before entering on chilling in and agay process for 24 hours. In 

the timber room if tested for <4 years no outbreak occurs then the landing space is not a 

CCP but CP. Room temperature 0 oC, carcass temperature <20 oC by using puncture 

temometer. If the storage space temperature is <0 oC for example 5 oC then it should be 

lowered to 0 oC and if the carcass temperature> 20 oC it should be decreased to ± 20 oC 

for ± 12 hours, otherwise it can be rejected. 

Post-Mortem 

Comparative trials of current and revised procedures were conducted at 3 and 4 Australian 

abattoirs for pigs and cattle respectively. Residual pathological changes after inspection and 

removal of lesions from heads, carcases or viscera were recorded by an evaluation team with the 

data used to determine relative effectiveness. For cattle, there was no significant difference 

between current and revised procedures. The former was associated with the study being 
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conducted in eastern Australia. Chronic interstitial nephritis was also a common undetected 

lesion, reinforcing the need for intensified inspection of kidneys. However, such residual 

pathology was considered to be of only limited significance to human health. 

The revised procedures and findings are discussed in the context of animal and human health 

and of the importance of the meat industry to Australian exports. Some attention has been given 

to specific conditions likely to be affected by the proposals including tuberculosis, bovine 

cysticercosis, fascioliasis, porcine arthritis and salmonellosis. The role of meat inspection in 

monitoring for specific diseases is discussed. The relevance of specific procedures and the 

deployment of meat inspection staff should depend on local circumstances and regional 

occurrence of disease. The proposals may also have industrial implications arising from the 

reduced inspection effort. 
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CHAPTER 3 
POSTSLAUGHTER  

 

Meat Handling (Cold Chain). 

Aging, conditioning or hanging, by hanging carcasses for a certain time in the room with a 

temperature above the freezing point of carcass (-1.5 ° C). Aging is usually carried out in a 

cooling chamber with temperatures in the range 15 ° - 16 ° C for 24 hours, or it can also be 

carried out in the 0 ° - 3 ° C temperature range for longer periods. During the process of wasting 

occurs the process of autolysis, which is a meat swatch by the enzyme found in meat, so that the 

meat becomes more tender and the development of better meat flavor. Meat is usually aging in 

the form of carcass or half carcass. Wailing by hanging carcasses will reduce muscle shortening 

due to rigor mortis because physically, hanging causes heavy carcass to withstand the process of 

muscle contraction. In addition to the presence of pelayuan then provide the opportunity of 

proteolytic enzymes to degrade fiber proteins that make the meat feel more tender. This is done 

to reduce the surface area that can be infected by microbes. 

The objectives of meatfulness are: (1) in order that the process of lactic acid formation of muscle 

glycogen proceeds perfectly so that the growth of bacteria will be inhibited, (2) the discharge of 

the blood becomes more perfect, (3) the outer layer of the meat becomes dry, so the 

contamination of the outer spoilage microbe Retained, (4) to obtain meat that has the optimum 

tenderness level and distinctive taste. 

Rigor mortis is a process that must be considered because of handling errors can affect the 

quality of meat. Pre-rigor or rigor carcasses are kept frozen then when the carcass / meat is 

thawed there will be great shrinkage until it reaches 50% due to rigor mortis back (thaw rigor). 

This causes the size of carcass or meat to be smaller than the original size. Therefore, freezing of 

carcass or meat is usually done at posegor state. 

With regard to the nature of rigor mortis this in the pelayuan usually done at temperatures 

between 15-16 ° C. At this temperature rigor mortis can still take place so as not to cause 

shrinkage. Wasting at low temperatures will cause cold shrinkage (cold shortening). 

Temperatures below 15 ° C cause rigor or rigor carcasses to be unable to carry out rigor mortis 

and when returned to room temperature the delayed rigor mortis resumes but is followed by 

shrinking of carcasses / meat. 
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Carcasses are part of a healthy cattle body that has been slaughtered in a halal way, skinned, 

expelled by jerohan, separated head, legs, from tarsus / carpus down, reproductive organs and 

udders, tail and excess fat, can be hot fresh carcass ), Fresh chilled (chilled carcass) or frozen 

carcass (frozen carcass). 

The things that must be considered from the provision of meat are: 1. Health Livestock, if the 

livestock healthy then healthy meat and if the cattle are sick then the meat is sick; 2. Livestock 

hygiene, if before slaughter done livestock watering the microorganisms in the meat can be 

minimized; And 3. Cleanliness of Cutting Room, Equipment and Officer, this is done to minimize 

contamination of meat. 

Pieces of meat is a meat mapping results from carcasses that aims to classify the meat based on 

class or class so that pieces of meat can be used in accordance with the needs of products to be 

made. Classification or selection of meat parts for a product is important, because the tissues or 

organs of livestock contain water, protein, fats, vitamins, minerals and various pigmentation.  

a. Carcass weighing  

The division is done by dividing the carcass into two right-left charts using a saw right at the 

center line of the back. Carcass was trimmed by cutting on the less useful parts and weighed 

to obtain fresh carcass weight (Soeparno, 1992). Cutting is carried out to remove the 

remnants of skin tissue, bruises, hair and residual impurities (Smith et al, 1978) 

 

b. Wastes  

In lying meat occurs the resulting protein denaturation Tenderness of meat increased, but 

otherwise the water holding capacity (WHC) of meat decreased resulting in cooking lost 

increased (Lawrie, 1979). The duration of fleshing before it is frozen will increase the 

amount of fresh meat (weep) and frozen meat (drip) discharged during thawing, which will 

lead to a decrease in the nutritional content of the meat as some of the ingredients in the 

meat are dissolved in drip (Lawrie, 1979 and Judge et al., 1989). The length of fleshy timber 

is associated with the completion of the rigormortis process (rigidity process of the meat), 

in which case if the rigormortis process is not finished and the meat is frozen it will 

decrease the quality of meat or meat undergoing coldshortening process or thaw rigor 

When thawing so it will produce meat that is not soft / tough (Buckle et al., 1978). The 

temperature for forging is 4o C for 24 hours (Soeparno, 2009).  

c. Deboning  
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Deboning is a process of separating meat from a bone by a Bucher to get the parts of meat, 

namely: 

- Tenderloin 

- Sirloin 

- Cuberoll 

- Rump 

- Knucle 

- Top side 

- Silverside 

- Eye Round 

- Chuck Tendher 

- Chuck 

- Blade 

- Brisket 

- Shin and Shank 

- Rib Meat 

- Thin Flank 

 

Benefits of meat classification on butcher system are reducing meat loss since harvest, 

increasing meat-added value based on the use of types of meat cuts, developing with meat types 

internationally and support government efforts in meat self-sufficiency to contribute to the 

supply of quality meat (prime cut, secondary cut, & choise cut) for hotels, restaurants and 

industries, and provide alternatives/choices to consumers based on the use of meat type, can 

economically provide price substitution of the type of meat that is easy to sell (fast moving) and 

slow to sell (slow moving). 

Selection of Meat Pieces 

Selection of meat parts for a product is important, because the tissues or organs of livestock 

contain water, protein, fats, vitamins, minerals and various pigmentation. Pieces of meat is a 

meat mapping results from carcasses that aims to classify the meat based on class or class so 

that pieces of meat can be used in accordance with the needs of products to be made. 

The classification of meat pieces is based on the Standardized Meat Section Measures in 

Australia (AUS-MEAT) 
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Marketing And Distribution 
 

Market and trade are two interrelated and complementary aspects. Market opportunities can 

only be maximally utilized if supported by an efficient trading system. Efficiency provided by. 

The shorter. More efficient. The price of meat at the retailer or consumer level is largely 

determined by the cost of goods, price added, demand and supply (Gong et al 2006). 

The marketing channel is a series of interdependent organizations involved in the process of 

making a product a good or service ready for use or consumption. A marketing channel performs 

its function by moving goods from producer to consumer. This is important in the effort to 

overcome the time, place and ownership gaps that separate goods or services from people who 

need or want them (Cristovao 2015). 

The choice of marketing channels is one of the keys to success in marketing the product. 

Different marketing channels provide different levels of profit and costs. In addition, the 

marketing channels chosen and used by traders in marketing beef commodities have an effect on 

the profits to be received, so the trader will choose a channel that is more profitable for him. 

Ease of transaction, selling price, marketing location, quantity of production, and availability of 
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market information are often the primary consideration for traders in choosing marketing 

channels (Chalwe 2011). 

Distribution of beef that occurs in various slaughterhouses encourages the perpetrators of 

distribution such as wholesalers and retailers as intermediaries who deal directly with 

consumers to do marketing strategies in doing its activities. In conducting Marketing activities 

undertaken require a marketing strategy that is a number of integrated actions directed towards 

achieving sustainable competitive (Kotler, 1993). 

The supply chain of beef should consider several aspects that may affect the smoothness of the 

distribution process to the hands of the end consumer. Beef marketing and distribution requires 

a marketing agency that works effectively, because beef has a perishable product trait. The 

distribution of beef from the hands of producers to consumers requires special processes and 

actions. This activity is done to create, maintain and increase value and its benefits. Mistakes in 

choosing distribution channels can slow down and even congestion of goods and services 

delivery from producers to consumers. 

The length of supply chains in agricultural products if not properly managed can lead to high 

costs, both for transaction costs, transportation costs, storage costs, packaging costs, damage 

costs and benefits of each actor and so on. An important factor in the sales system is the margin 

and cost structure of the trading system that occurs. The trading margin needs to be analyzed to 

determine the cost, profit and the selling price of the livestock. 

The cost structure or cost structure is the relative proportion of fixed costs, variable and mixed 

costs found in a business organization (Mulyadi, 2005). 

Cattle slaughter is done at Animal Slaughterhouse that has been officially appointed by the local 

Regency / City Government. The pattern of meat distribution through slaughter to traditional 

market traders directly. There are also beauties cum to be butchers as well as a seller and 

processor of meat. Marketing / distribution of meat in traditional markets in the form of Hot 

Carcas. 

Transportation Facilities 

Transport of beef cattle to consumption centers using land and sea transportation. 

Transportation equipment used in land transportation consists of trucks and railway cars, while 

on sea transportation using freight vessels and ferry boats. 
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The most widely used transpotation is Truck and picup vehicle. Besides being used as the main 

transportation tool, trucking is also used as a series of transportation activities from production 

centers to consumption centers. For example cattle from NTB and NTT are transported by sea to 

Kalimas sea port Surabaya, then followed by trucking to West Java and DKI Jakarta. Likewise 

cattle sent from Madura to West Kalimantan and South Kalimantan, including cattle imports 

from Australia also use trucking from port to feedlot. 

 In certain areas this land transportation is supported by ferry transportation using 

K.M. Ferry. This facility has in some ways has advantages because the transportation schedule 

can be done anytime, rather than using a sea route whose schedule is sometimes irregular. 

 In beef cattle trading, the use of trucking services uses three patterns of transactions, 

which are owned by the entrepreneur himself, truck rental and expedition services. Individual 

entrepreneurs are usually limited to a particular area. Traders who use their own trucks get 

double benefits from livestock and freight services. They are more flexible, because sometimes 

the two businesses cover each other, but still provide benefits. 

Meat Processing 

 Food is one of the most important basic needs in human life. Safe, quality and 

nutritious food is very important role for growth, maintenance and improvement of health 

status and improvement of community intelligence. Food processing and preservation have an 

interrelation to the fulfillment of community nutrition, so it is not surprising that all developed 

and developing countries always strive to provide adequate, safe and nutritious food supply. One 

of them by doing various ways of processing and food preservation that can provide protection 

against food to be consumed. 

Meat that can be consumed is meat from healthy livestock, when slaughter and marketing is 

supervised by officers of slaughterhouse and free from contamination of pathogenic microbes. 

At present, people's demand for meat is also accompanied by people's anxiety about food hazard 

cases, for example the case of anthrax (livestock disease caused by Bacillus antracis bacterial 

pathogen microbes) in meat (sheep, goats, cows) that can spread to humans and cause death. 

Meat is all the animal tissue and the resulting products of these tissues are suitable for eating 

and not cause health problems for those who consume. 
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In addition to the sale of fresh meat is usually done meat processing by the businessmen in the 

field of meat that generate high profits. In addition to the sale of fresh meat also remnants of 

trimming results can be processed into several products that can be high value such as 

meatballs, sausages, nuggets and others. 
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CHAPTER 4 

CASE STUDY 

 

 

From observation at Animal Slaughter A, B, C, D, E it is known that based on the type or kind of 

livestock generally slaughtered is FH cross breed cattle, Ongole cross breed  and Brahman Cross 

cattle (BX). Based on sex, the most cut is the female cattle in RPH A and RPH E. The animals have 

variation of productive age to unproductive.. 

 

On the next observation, found the condition of the body of a cow that is cut in general with 

moderate to fat body condition. And show that the cows have a fairly good body condition. The 

origin of these animals come from several locations namely Surabaya and Malang. The cattle are 

brought by collecting merchants and sold to slaughterer at the slaughter House. Nevertheless, 

there are some slaughterer ("slaughterer Boss") who are looking for cattle in remote areas after 

they have finished marketing the meat and offal cuts (offal, internal organs, bones and skin) and 

also some from livestock breeders Directly has its own slaughter. 

 

Based on the field observation, the supporting factors of "meat losses" based on cattle flows to 

be meat are divided into 4 criteria: 

1. Maintain - slaughter (Slaugterer) - sell - the consumer 

2. Slaughter (Slaughterer) - sell – process to products - consumer 

3. Farmers - animal market - slaughter (slaughterer) - consumers 

4. Farmer - reseller 1 - reseller 2 + slaughter (Slaughterer) - sell - consumer 
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SLAUGHTER HOUSE B : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- RECORDING 
- MEDICINE GIVING 
- MEDICAL GRACE PERIOD 
-  

- USE OF VEHICLE 

1-12 HOURS 

- INTRODUCTION TREATMENT 
- FALLING METHOD (ROPE) 
- SKINNING METHOD (ON FLOOR) 
- SKINNING TOOL (ORDINARY KNIFE) 
- EVICERATION METHOD (ON FLOOR) 

- AGING 
- DEBONING (BUTCHER NOT 

CERTIFIED) 

- DISTRIBUTION OF HOT CARCASS 
FORM 

MEAT LOSSES 

PRE SLAUGHTER 

SLAUGHTER 

POST SLAUGHTER 

HEALTH MANAGEMENT 

TRANSPORTATION 

FASTING 

SLAUGHTER 

MEAT HANDLING 
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SLAUHGTER HOUSE D 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SLAUGHTER HOUSE C AND E 

MEAT LOSSES 

PRE SLAUGHTER 

SLAUGHTER 

POST SLAUGHTER 

HEALTH MANAGEMEN 

TRANSPORTATION 
 

- RECORDING 
- MEDICINE GIVING 
- MEDICAL GRACE PERIOD 

- DIRECT FROM LIVESTOCK 
MARKET 

- SLAUGHTERER NOT CERTIFIED 
- INTRODUCTION TREATMENT 
- FALLING METHOD (ROPE) 
- SKINNING METHOD (ON FLOOR) 
- EVICERATION METHOD (ON FLOOR) 

MEAT HANDLING 
 

- AGING 
- DEBONING (BUTCHER NOT 

CERTIFIED) 
-  

FEED MANAGEMENT 
 

- NOT ACCORDING TO THE NEEDS 
OF LIVESTOCK 

- DISTRIBUTION OF HOT CARCASS 
FORM 

- POOR VEHICLE FOR CARCASS 
TRANSPORTATION 
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HEALTH MANAGEMEN 
 

TRANSPORTATION 
 

- MEDICINE GIVING 
- MEDICAL GRACE 

- 1-5 HOURS 

- FALLING METHOD (ROPE) 

MEAT HANDLING 

- AGING 
- DEBONING (BUTCHER NOT 

CERTIFIED) 
-  

- DISTRIBUTION OF HOT CARCASS 
FORM 

- POOR VEHICLE FOR CARCASS 
TRANSPORTATION 

FEED MANAGEMENT 
 

- FASTING  1-12 HOURS 

MEAT LOSSES 

PRE SLAUGHTER 

SLAUGHTER 

POST SLAUGHTER 
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SLAUGHTER HOUSE A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MEAT LOSSES 

PRE SLAUGHTER 

SLAUGHTER 

POST SLAUGHTER 

HEALTH MANAGEMEN 

FEED 
 

- RECORDING 
- MEDICINE GIVING 
- MEDICAL GRACE PERIOD 

- NOT ACCORDING TO THE NEEDS OF 
LIVESTOCK 

-  

- SLAUGHTERER NOT CERTIFIED 
- INTRODUCTION TREATMENT 
- FALLING METHOD (ROPE) 
- SKINNING METHOD (ON FLOOR) 
- EVICERATION METHOD (ON FLOOR) 
-  

MEAT HANDLING 

- AGING 
- DEBONING (BUTCHER NOT 

CERTIFIED) 
- DEBONING METHOD (ORDINARY 

KNIFE) 

TRANSPORTATION - 6-10  HOURS 

- DISTRIBUTION OF HOT CARCASS 
FORM 

- POOR VEHICLE FOR CARCASS 
TRANSPORTATION 

-  

FASTING - > 24  HOURS 



  
 

 

Based on the supporting factors of "meat losses" (figures 1, 2, 3 and 4), the following illustrates 

the results of "meat losses" based on the percentage of carcasses (Table 1). 

 

Table 1. Comparison of Live Cattle Weight with Percentage of Carcass Produced 

N

o 

INFO RPH A RPH B RPH C RPH D RPH E 

R

1 

R2 R1 R

2 

R1 R

2 

R1 R2 R1 R

2 

1 Body Weight 

(Kg) 

45

0 

30

0 

350 45

0 

624 38

0 

400 40

0 

300 23

0 

2 Carcass 

Weight (Kg) 

18

5 

19

5 

172 18

5 

298 19

0 

162 18

0 

150 12

0 

3 Percentage 

of Carcass 

(%) 

41 65 49 41 47 50 40 45 50 52 

(Source: Survey of BBPP - Batu, 2017) 

 
Furthermore, the 'meat losses producing' assumption factors consist of: 
A. PRE - SLAUGHTER: 

 
1) Maintenance Management: 

 
- Recording 
- Medicine given 
- Medical grace period 

 
Recording of livestock is needed related to the concept of animal food safety with the approach 

from farm to fork or from farm to table. In this one health concept, it is explained that food-

producing animals will produce healthy and safe animal foods when animals are healthy, not 

stressed because they are properly preserved following animal welfare principles. The concept 

from farm to fork is a comprehensive concept that includes all elements that can have an impact 

on food safety at every stage of the food chain start from till ready to serve (tables).  

 

With a clear recording it is certain that the location of livestock (the environment where cattle are 

reared) is not an endemic area of certain diseases that the disease agent can survive for years, nor 

is it a former hazardous waste disposal site such as B3 waste or non-inorganic waste . And also 

known the use of drugs used during the cultivation process both to treat the disease and for 

prevention and before the slaughter, so it can be stopped or grace time given before slaughtered 

animals to avoid residue or contamination. 



  
 

 

 

2)  Feed Management 
 
Feeding factors are important to prepare livestock before cutting. According to Soeparno's (2005) 

statement, feed affects the proportion of carcass and non carcass component. Cows with certain 

weights fed with certain nutritional levels can increase liver weight and total weight of the 

gastrointestinal tract, but decrease the head, leg and spleen weight. Furthermore, Speedy (1980) 

argues that the increasing age and body weight, then the carcass weight will increase greater than 

the weight of non carcass. Feeding, type of pasture has a great influence on the non-carcass weight 

of the internal (liver and lung) whereas non-external carcass (head and foot) is not affected). 

Thus, improper feeding is assumed to affect carcass and non carcass produced from each cow. It 

should be noted, however, that if the slaughtering perpetrators of livestock are raising livestock 

first (feed system), the feed cost is the highest in 70-80% in the pre slaughter stage (Ngadiyono, et 

al, 2008). 

 
3) Transportation 

 
- How to transport  
- Transportability  
- Distance 
- Feeding during transport 
- Origin of Livestock 

 
At the time of transportation, livestock conditions need to be considered, because transport stress 

on cattle can be caused such as heat, moisture, sound and density. Eating and drinking is very 

important to be given, to reduce stress and to suppress the presence of blood wounds under the 

skin (sub cutaneous) (Asdar, 2014). The shorter the transport process, can reduce the stress level 

of livestock. Livestock stress is a factor that can affect shrinkage of carcass (Adzitey, 2011). 

 

Another important thing to note when transpotation is to know the origin of livestock, when 

livestock comes from other areas in a state of sub-clinical infection, will affect the quality of meat 

(Kartasudjana, 2011). 

 
B. SLAUGHTER 

1) Ante mortem 

Field observations show that some slaughterhouses do not apply ante mortem, it is 

assumed that there are "meat losses" because the meat produced can not be distinguished from 

quality meat and not, so the meat price does not differ between the quality and the quality. Ante 

mortem is important to produce quality carcasses. From ante mortem examination can be 



  
 

 

prevented the entry of dirty cattle into the slaughter room, because dirty cattle can contaminate 

the floor of the cutting room that can be a source of contaminants carcass and consumers. In 

addition, from the beginning can be separated from good quality young livestock and meat from 

old cattle whose quality is not good (Asdar, 2014). 

 
a)  Rest before slaughtered 

 
- Implementation rest 
- Fasting at rest 
- Rest Location 
- Feed and drink at rest 
- Feed and drink during fasting 
 

Cattle ready for slaughter that does not go through the resting phase directly slaughtered after 

being employed, will produce dark-colored meat (dark cutting meat), meaning the quality and the 

resulting carcass produced is not good so low economic value. The economic value of cow carcass 

in the market is determined by the quality of carcass and carcass. Carcass quality is determined by 

several factors: carcass size, maturity level (Paschal et al, 1995). The level of maturity is important 

because it can be used as an indicator of the color and texture of meat (Minish and Fox, 1979).  

 

Dark cutting meat occurs, because the livestock is stressed (Beef stress syndrome), resulting in 

increased adrenal hormone secretion that interferes with glycogen metabolism in muscle (Smith 

et al., 1978). Livestock stress can be reduced by resting without fasting. Resting without fasting is 

meant so that when slaughtered blood can come out as much as possible (Soeparno, 1992).  

 

Rest with fasting aims to gain an empty body weight. With this condition is assumed to be 

obtained carcass in accordance with the estimated weight of live cattle (50% carcass of the weight 

of life). Without fasting it is assumed that the resulting carcass is lower than the estimated live 

weight because the cow with rumen full of food has a lot of weight than the empty rumen. So that 

the meat seller will be harmed. Hafid and Rugayah (2009) states that the longer the period of 

mastery applied, the decrease in the weight of life is also greater. This is due to the process of 

urination and more defecation and ultimately has implications on the reduction of live weight.  

 
b) Slaughtering Techniques 

- Preliminary Treatment 

Before entering the slaughter house, the livestock should be weighed first to determine 

the weight of the carcass estimate. However, the observation indicates that the slaughterhouse 

does not perform the activity so no definite estimate of the resulting carcass is obtained. 



  
 

 

Sometimes a carcass percentage is lower than the original estimate. It is assumed the livestock 

has experienced stress before entering the cutting room. 

 
- The process of dropping cattle 
The results showed that this process was carried out by force using ropes attached to the 

legs of cattle. This method takes approximately 3 minutes to bind and droping the cattle. At the 

time the cattle collapse will cause pain because the cattle are still in a conscious state. This state of 

affliction increases stress on cattle that will affect the resulting carcass (Kartasudjana, 2011). 

- Executing slaughter 

Carcass handling and cutting techniques are the main factors that can affect carcass both 

in quality and quantity (Priyanto and Hafid, 2005). Not all slaughterer executors can do it. 

Certified halal slaugterer are competent personnel in applying standard slaughter procedures to 

produce halal product, and high quality and quantity. If the slaughterhouse does not have them, it 

is assumed that the quantity and quality of the product produced is not good. 

- Skinning 

Skinning technique by direct hanging indicates that the slaughterhouse has paid attention 

to the hygiene aspect and reduced the risk of carcass damage. The results of Narvaez-Bravo et al 

(2013) showed that the prevalence of Salmonella in the skin reaches 36 - 25%. If the difficulties 

done on the floor can be assumed hygiene is not guaranteed and the quality of carcass produced is 

also not good (Rizal et al, 2014). 

- Skinning Tools 

The process of skinning required a special knife to avoid the risk of accidents and 

efficiency of the results of the difficulty (Anonimus, 2012). From the results of field observations 

with the usual knife knife 

- Evisceration process 

Improper evisceration process (position on the floor) will affect the quality of meat. As 

stated Makara (2005), that fresh meat derived from slaugter house positively contaminated with 

E. coli bacteria. These bacteria come from cow dung, cut floor, worker and water source used. 

These bacteria can directly contaminate the meat, handlers who work in slaughter house and 

traditional markets.  

- Post Mortem 

Post mortem is important, but from observation most of the slaughter house do not do 

post mortem. Post mortem is important to know the physical quality of meat, including those that 

are worthy of consumption or not. Lawrie (2003) suggests that the value of cooking loss and 

lower drip loss is an indicator of physical quality improvement of meat. The value is based on the 



  
 

 

pH value after the livestock is cut, the pH value at the break length is 18 hours higher resulting in 

cooking loss and the lower drip loss compared to the 3 hour break. 

C. POST SLAUGHTER 

1) Meat Handling – Foraging 

Meat foraging is conected with rigormortis process (stiffness of meat), if rigromortis not 

finished will reduce the quality of meat (meat becomes tough / not tender). If the meat is not 

handled within 24 hours at room temperature after cutting, the meat will soon be damaged 

(Astuti, 1980). This is important for consumers to understand in selecting higher quality meat.  

2) Distribution 

"Meat losses" in marketing can be avoided if not more than 6 hours. Because when a 

longer time will occur faster decay process. Fresh meat at room temperature allows the decaying 

microbes to develop faster. 

Based on the results of field observations, the slaughter procedure, the handling of 

slaughterhouses in some slaughter house is not convincing to obtain good meat quality and can 

prevent contamination of microorganisms (germs) from blood, urine, gastric fluid and cow dung. 

This is due to several things namely: after slaughtered carcasses are not hung so that the next 

process is done on the floor of the slaughter house, not equipped with a cooling room carcass 

means that there is no chance to complete the process of rigor mortis on carcass which eventually 

happened "meat losses". The standard to prevent meat losses is presented in Table 1. 

Table 1. Standard to avoid "Reducing Meat Losses" 

No Description standart 

1 Grace Time Granting Drugs Before slaughter 3-5 days 

2 Resting 12 – 24 hours 

3 Fasting 6 Hours 

4 Aging   24 Hours 

5 Aging Temperature 0-3 ◦C 

6 Distance Soon As Posible 

7 Weight Ready to Slaughter Minimum at 300 kg 

 

  



  
 

 

REFERENCES 
 
 
Anonymous, 2005., Handbook of Australian Meat. 7th Edition. International Red Meat Manual. 

Aus-Meat Limited A.B.N. 
 
__________, 2012, Core Modules. Learning Guide MTM 11. Southern Queensland Institute of TAFE. 

Australia 
 
__________, 2012, Animal Welfare Officer Skills Set. Southern Queensland Institute of TAFE. 

Australia 
 
COMCEC, 2016, Reducing on-Farm Food Losses in the OIC Member Countries. COMCEC 

Coordination Office. Turkey. 
 
Ferguson, DM, F.D. Shaw and J.L. Stark, 2007. Effect of Reduced Lairage Duration on Beef Quality. 

Australian Journal of Experimental Agriculture, 47, 770 – 773. CSIRO Publishing. 
 
Hidayat, M.A., Kuswati and T. Susilawati, 2016. Pengaruh Lama Istirahat terhadap Karakteristik 

Karkas dan Kualitas Fisik Daging Sapi Brahman Cross Steer. Jurnal Imu-Ilmu Peternakan 
25 (2): 71 – 79. 

 
Kader, AA, L. Kitinoja, A.M. Hussein, O. Abdin, A. Jabarin and A.E. Sidahmed, 2012. Role of Agro-

industry in Reducing Food Losses in the Midlle East and North Africa Region. Agro 
Industry and Infrastructure Food and Agriculture Organization of the United Nations 
Regionals Office for the Near East, Cairo, Egypt. FAO. 

 
Lipinski, B., C. Hanson, J. Lomax, L. Kitinoja, R. Waite and T. Searchinger, 2013. Installment 2 of 

“Creating a Suitanable Food Future” Reducing Food Loss and Waste. Working Paper. 
World Resources Institute. UNEP. 

 
Perason, A.M. and T.R. Dutson, 1995. HACCP in Meat, Poultry and Fish Processing. Advances in 

Meat Research Series Volume 10. Blackie Academic & Proffesional. 
 
Soeparno, 2009. Meat Technology and Science. Gadjah Mada University Press. Yogyakarta. 
 
________, 2011. Nutritional Science and Meat Nutrition. Gadjah Mada University Press. Yogyakarta. 
 
Chalwe S. 2011. Factors Influencing Bean Producers Choice of Marketing Channels in Zambia 

[Tesis]. Lusaka (ZM): University of Zambia. 
 
Gong W, Parton K, Cox RJ, Zhou Z. 2006. Transaction costs and cattle farmers’ choice of 

marketing channels in China. Management Research News. 30(1): 47 – 56. 
Kotler. Philip. 1993. Manajemen Pemasaran Analisis Perencanaan Implementasi dan Pengendalian 

buku 2 edisi ke 8. Jakarta : Salemba 4 
 
Mulyadi. 2005. Akuntansi Biaya edisi ke 5 cetakan ke 7.UUP STIM YKPN. Yogyakarta 

 
 

 



  
 

 

 

 

 

 

 

 

TRAINING MODULE ON 

REDUCING LOSSES OF MILK PRODUCTION  
 
 

 
 

   
  
 
 
 
 
 
 

 

 
 
 
 

 
This trainining module was prepared under the Project (2016- IDNAGRIC-216) 
funded by COMCEC 

MINISTRY OF AGRICULTURE 
REPUBLIC OF INDONESIA 



 
 

1 
 

 
 
 
 
 

 

 

 

 

 

 

 

TRAINING MODULE ON 

REDUCING LOSSES OF MILK PRODUCTION  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This trainining module was prepared under the Project on  Improving Income of Small and 
Medium Scale Farmers in OIC Member States through Reducing Losses of Livestock 
Production (2016-IDNAGRIC-216) funded by COMCEC 



 
 

2 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Views and opinions expressed in the report are solely those of the author(s) and do not 
represent the official views of the COMCEC Coordination Office or Member States of the 
Organization of Islamic Cooperation. Excerpts from the report can be made as long as references 
are provided.  All intellectual and industrial property rights for the report belong to the COMCEC 
Coordination Office. This report is for individual use and it shall not be used for commercial 
purposes. Except for purposes of individual use, this report shall not be reproduced in any form 
or by any means, electronic or mechanical, including printing, photocopying, CD recording, or by 
any physical or electronic reproduction system, or translated and provided to the access of any 
subscriber through electronic means for commercial purposes without the permission of the 
COMCEC Coordination Office. 

 

 

 

 

 

 

 

 



 
 

3 
 

1. Introduction 
 
 

Approximately 150 million households around the globe are engaged in milk production. In 

most developing countries, milk is produced by smallholders, and milk production contributes 

to household livelihoods, food security and nutrition. Milk provides relatively quick returns for 

small-scale producers and is an important source of cash income. 

 

In recent decades, developing countries have increased their share in global dairy production. 

This growth is mostly the result of an increase in numbers of producing animals rather than a 

rise in productivity per head. In many developing countries, dairy productivity is constrained by 

poor-quality feed resources, diseases, limited access to markets and services (e.g., health, credit 

and training) and dairy animals low genetic potential for milk production. Unlike developed 

countries, many developing countries have hot and/or humid climates that are unfavourable for 

dairying. 

 

Dairy production is an important part of the livestock production systems where cattle, 

buffaloes, goats, sheep and camels the main livestock species that supply milk, in which cows 

contribute 82.7% of global milk production, followed by milk from buffaloes (13.3%), goats 

(2.3%), sheep (1.3%) and camels (0.4%) (FAOSTAT,2016).  

 

The countries increasing population, urbanization trend and rising household income are 

correlatively with leading substantial increase in the demand of livestock product such as meat, 

milk and its products. The dependence developing countries on the developed countries in 

domestic milk demand is very high. According to Dinar Standard Synthesis and Analysis (2015), 

commercial imports of dairy and animal by products OIC member countries are $14,3 billion. It 

happen because of low milk production and high food losses in developing countries. If this 

condition persists, developing countries are potentially exposed to food traps from developed 

countries. Hence, in order to satisfy the growing demand the livestock product, production has 

to be improved and the losses occurring to milk should be minimized. 

 

Food losses refer to the decrease in edible food mass throughout the part of the supply chain 

that specifically leads to edible food for human consumption. Food losses take place at 

production, postharvest and processing stages in the food supply chain. Food losses occurring at 
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the end of the food chain (retail and final consumption) are rather called “food waste”, which 

relates to retailers and consumers behavior (Parfittet al., 2010). 

 

The research commissioned by FAO in 2011 for INTERPACK and carried out by the Swedish 

Institute for Food and Biotechnology (SIK) noted that food losses in developing countries occur 

mainly during the early and middle phases of the crop production cycle and can be traced to 

technical limitations of agricultural producers during the harvesting and pre-harvesting period. 

Developing country food loss occurs mostly during the production, handling, storage and 

processing periods, whereas in developed countries foods are wasted at the consumer level. 

Most of the Organization for Islamic Cooperation (OIC) Member Countries are defined as 

developing countries, and so it is likely that high losses occur during on-farm (including harvest) 

and postharvest (handling, storage, processing, packaging, transportation, distribution, and 

marketing) stages. 

 

Global quantitative food losses and waste per year are roughly 30% for cereals, 40-50% for root 

crops, fruits and vegetables, 20% for oil seeds, meat and dairy, and 30% for fish (Gustavsson et 

al., 2011). In the case of Turkey the bulk of the milk losses occur at the production level (10%), 

followed by postharvest handling and storage (1%), processing and packaging (1.5%), 

distribution (6%), and consumption at household level (1.5%)(Tatlidil et al.,2013).  

 

It is well known that milk is highly perishable by nature, thus it requires adequate care starting 

from production up to consumption specially handling during  milking, collection, and 

subsequent storage, transportation, chilling, processing and distribution. Milk losses mainly 

occurs in both farm and off-farm due to various reasons. Identifying the causes of pre-harvest, 

harvest and post-harvest losses of milk is necessary to find out solutions and justifying 

interventions aimed at reducing or eliminating these losses.  

  

The objectives are:   

- Participants are understand about milk and milk characteristic 

- Participants are understand about Good Dairy Farming Practices 

- Participants  can identify the causes of milk production losses 

- Participants can provide solutions to reduce milk production losses 

- Participants are able to disseminate knowledge of reducing milk production losses in 

the field 
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2. Milk and Characteristic 
 

 

Milk provides essential nutrients and is an important source of dietary energy, high-quality 

proteins and fats. Milk can make a significant contribution to the required nutrient intakes for 

calcium, magnesium, selenium, riboflavin, vitamin B12 and pantothenic acid. Normal cows milk 

contains approximately 87.4% water and 12.6% milk solids. The solids consists of 3.9% fat, 

3.2% protein, 4.6% lactose and 0.9% others like minerals, vitamins and nitrogen which affect 

milk quality (Goff, 2010). Specific gravity of whole cow milk varies among breeds and among 

cows within breed. For example, mean specific gravity of Holstein milk at 20 C/20 C is 1.0330 

(range 1.0268 to 1.0385) and for Ayrshire milk is 1.0317 (range 1.0231 to 1.0357), while Jersey 

milk also has a mean of 1.0330 (range 1.0240 to 1.0369). However milk composition varies 

slightly but within normal ranges, within the same and different breeds (Matthewman, 1993).  

 

Milk composition is also dependent on or related to plan of nutrition of the milking cows, 

quantity of milk produced, stage of lactation, milking interval, seasons of the year and health 

status of the cow (Barret & Larkin, 1979in: Gotfrey, K.,2013). Under normal circumstances, cows 

milk has a known appearance, color, smell and acidity (pH 6.7) for which it is known, all being a 

result of normal composition (Marshall, 1992).  

 

Raw milk quality encompasses factors relating to composition (butterfat, protein, lactose, milk 

solids, etc.), udder health (mastitis infection, somatic cell count (SCC), and hygiene (total 

bacterial count). Milk SCC is a key component of national and international regulation for milk 

quality and an indicator of udder health and of the prevalence of clinical and subclinical mastitis 

in dairy herds (O’Brien et al, 2009).  

 

Milk quality can also refer to the properties of milk based on one or a combination of butterfat 

content, bacterial counts (microbial quality) and physical appearance of milk relating to color, 

smell and presence of foreign or dirt particles (Lore et al, 2006). Milk that is received at 

collecting centers or processing plants is graded based on its quality. This grading helps in 

deciding whether to accept or reject the milk.  

Good quality milk will lead to production of a number of quality milk products which include: 

pasteurized milk, UHT milk, cheese (hard and soft), cream, ice cream, yoghurt, cultured milk, 

butter and ghee (DDA, 2009).  
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To produce good quality milk and obtained from healthy cows, milk producers need to apply 

Good Agricultural Practices (GAP) as follows: 

 Animal health: Poor animal health is one of the principal constraints to increasing small-

scale dairy productivity, as it results in high morbidity and low production. Overcoming this 

constraint could significantly improve productivity and result in real and direct benefits for 

producers. 

Good dairy farming practices for animal health are establishing the herd with resistance to 

disease; preventing the entry of disease on to the farm; establishing effective herd health 

management; and using all chemicals and veterinary medicines as directed. 

 Milking hygiene: Most small-scale dairy producers in developing countries milk their 

animals by hand, often in the presence of the calf to stimulate milk release. On medium to 

large dairy farms, where improved dairy breeds are used, it is more common and convenient 

to milk animals with milking machines. Irrespective of the milking method (hand or 

machine), it is crucial to avoid contamination of the milk during and after milking. 

Good dairy farming practices for milking hygiene are ensuring that milking routines do not 

injure the animals or introduce contaminants into the milk; that milking is carried out under 

hygienic conditions; and that milk is handled properly after milking. 

 Nutrition (feed and water): A dairy animal’s health and productivity, as well as the quality 

and safety of its milk, depend largely on providing the right feed and water. The 

requirements for feed and nutrients of dairy animals depend on factors such as physiological 

state, milk production level, age, sex, body condition, body weight, weight gain, health 

condition, level of activity and exercise, climate and season. The feeding of livestock is a 

major challenge in many developing countries. This challenge is even greater in the tropics 

because of seasonal fluctuations in the availability of feed – caused by periods without 

rainfall – and the poor quality of feed. Dairy animals consume large amounts of water for 

milk production and pregnancy. Access to water therefore has a great influence on milk 

production. 

Good dairy farming practices for nutrition are securing feed and water supplies from 

sustainable sources; ensuring a supply of feed and water of suitable quantity and quality; 

controlling the storage conditions of feed.  

 Animal welfare is primarily concerned with the well-being of the animals. Dairy farming 

practices should aim to keep animals free from hunger, thirst and malnutrition; from 
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discomfort; from pain, injury and disease; from fear; and to engage in relatively normal 

patterns of animal behaviour. 

 Environment concerns from the dairy sector include the impact on land degradation (e.g., 

overgrazing), climate change, air pollution, water shortage, water pollution, and loss of 

biodiversity. Dairy production is an important source of greenhouse gas emissions, 

especially carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O). Ammonia (NH3) 

emissions from livestock housing facilities and from poor manure management are also a 

cause of concern in countries across the globe. 

Good dairy farming practices for the environment are implementing an environmentally 

sustainable farming system; having an appropriate waste management system; and ensuring 

that dairy farming practices do not have an adverse impact on the local environment. 

 Socio-economic management: Social responsibility and economic sustainability are 

integral to good dairy farming practice, as they address two key risks to the farming 

enterprise. Human resource and financial management ensure the sustainability of the 

enterprise. 

Good dairy farming practices for the socio-economic management of dairy farms are 

implementing effective and responsible management of human resources; ensuring that 

farm tasks are carried out safely and competently; and managing the enterprise to ensure its 

financial viability. 

 

3. Causes and prevention of milk losses and waste 
 
Food lost or wasted occurs throughout the supply chain from initial agricultural production to 

the last household consumption. In low-income countries food is lost mostly during the early 

and middle stages of the food supply chain. The causes of food losses and waste in low-income 

countries are mainly connected to financial, managerial and technical limitations in harvesting 

techniques, storage and cooling facilities in difficult climatic conditions, infrastructure, 

packaging and marketing systems. Given that many smallholder farmers in developing countries 

live on the margins of food insecurity, a reduction in food losses could have an immediate and 

significant impact on their livelihoods.  

 

Based on the research losses of milk production conducted in OIC countries obtained data losses 

and waste in the priority food chains, for each stage of the food value chain according to the 

estimated weight percentages and summarized in the following table. 
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Table 1. The percentages of milk losses and waste 

 Agricultural 
production 
 

Postharvest 
handling 
and storage 

Processing 
and 
packaging 

Distribution 
 

Consumption 

Uganda1) 10     

Turkey2) 10 1 1.5 6 1.5 

MENA country3) 3.5 6 2 7 2 

Tajikistan4) 7.2 0.4 0.7 4.6 2 

East Africa5) 4     

Source:1)Kasirye 2003;  2)Tatlıdilet al., 2013; 3)FAO,2011;  4)Nabieva 2015; 5)Lore et al., 2005. 
 
The agricultural production stage of the food supply chain has the highest losses, ranging from 

3.5-10 percent. Losses occur at the production level is related to dairy cow illnesses (mostly 

mastitis infections), poor barn condition, uninformed feeding practices (in small-scale 

enterprises) and uninformed milking practices.  

 

Mastitis infection is the cause of approximately 3-4% decrease in milk yield worldwide 

(Gustavsson et al., 2011), while in Indonesia 20% (Directorate General of Animal Husbandry, 

2006). In small and medium scale dairy farms the average production of milk is low, in Indonesia 

8-10.6 lt / head / day and In Turkey 11.4 lt / head / day, likewise on milk Specific Gravity is low 

(1.022-1.024).  

 

The loss in the post‐harvest handling and storage stage of the food chains range from 0.4-6 

percent, losses refer to milk spoilage due to hygiene and sanitation of milking equipment and 

milking environments, handling and preservation of milk and lack of proper milk storage and 

cooling facilities at farm level. 

 

The processing and packaging stage of the food chains for the priority Turkish products 

analysed shows losses range from 0.7-2 percent. Processing and packaging technology in the 

milk chain is well developed; especially in recent years and losses are very low in milk 

processing. 

 

At the distribution stage, losses and waste are estimated to range from 4.6-7 percent. The 

number of spoilage bacteria in raw milk depends on the level of hygiene during milking and the 

cleanliness of the vessels used for collecting, storing and transporting the milk. In Indonesia the 
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destruction of milk in the distribution stage does not occur because the cooperative has 

provided Milk Collecting Point (MCP) equipped with cooling and MCP is spread over the centers 

of dairy farms. 

At the consumption stage waste ratios range from 1.5-2 percent, consumen tend to buymore 

milk product than they need. 

 

Cause and Prevention of Milk Losses in Pre-Harvest stage. 

3.1. Mastitis 

Mastitis, an inflammatory reaction of mammary gland is the most dreaded disease for dairy 

farmers because of reduced milk production, increased treatment costs, labour, milk discarding 

following treatment, death and premature culling (Yang et al., 2011). The decrease in milk 

production per cow due to the clinical and subclinical prevalence of mastitis is usually 

recognized as the main pathway in causing economic losses due to this disease. Mastitis has 

been recently reported to have a detrimental effect on reproductive performance in lactating 

dairy cows (Hertl et al., 2010).  

 

Clinical mastitis is characterized by sudden onset, swelling and redness of the udder, pain and 

reduced and altered milk secretion from the affected quarters. The milk may contain clots or 

flakes or become watery in consistency accompanied by fever, depression and anorexia.  

 

The subclinical mastitis is characterized by having no visible signs either in the udder or in the 

milk, but the milk production decreases and the somatic cell count (SCC) increases, having 

greater impact in older lactating animals than in first lactation heifers. A negative relationship 

generally exists between SCC and the milk yield. Milk from normal uninfected quarters generally 

contain below 200,000 somatic cells/ml. A value of SCC above 300,000 is abnormal and an 

indication of inflammation in the udder. 

 

Predisposing factors to mastitis include injuries to teats and udder which provide routes of 

access to causative agents like bacteria.; lack of teat dipping immediately after milking which 

leaves the teats open to entry of bacteria; inter cow spread during unhygienic milking especially 

in cases of sub-clinical mastitis; slow response to diagnosis and treatment when they occur; 

genetic predilection factors and unhygienic environment thus increase the risk of spread.  
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3.1.1. Types of mastitis & clinical signs 

Mastitis is an inflammation of the udder caused by microorganisms that enter the gland through 

the teat canal. Once inside the gland, these organisms find ideal conditions in which to multiply 

and, in turn, to damage the lining of the milk ducts, cistern, and alveoli. As a result, the cow’s 

immune response is triggered, and white blood cells travel to the udder to fight the infection. 

This results in increased somatic cell counts. The organisms responsible for this infection can be 

broadly classified into two groups: contagious and environmental. 

a. Contagious bacteria are spread from a cow with an infected udder to a healthy cow. Transfer 

of pathogenic bacteria between cows usually occurs at milking time. Hands, towels, or the 

milking machine can all act as reservoirs for contagious bacteria. The major contagious 

pathogens are Streptococcus agalactiae , Staphylococcus aureus, and Mycoplasma spp.  

b. Environmental bacteria, as the name implies, come from the cow’s environment (bedding, 

soil, manure, etc.) and thus are highly influenced by management practices. It is therefore 

impossible to completely eliminate them, as they are endemic to where the animals live, and 

can only be controlled by improving cleanliness of both the cows and their surroundings.  

The most common environmental bacteria are the coliforms : E. coli, Klebsiella spp, and 

Enterobacter(Gram negatif), whose main origin is manure and soil, and the environmental 

Streps (S. uberis and S. dysgalactiae) that come from the environment but also from infected 

udders.  

 

Contagious mastitis can be divided into three groups:  

1. Clinical mastitis: during early lactation. It is characterized by the presence of gross 

inflammation signs (swelling, heat, redness and pain).  

2. Sub-clinical mastitis: This form of mastitis is characterized by change in milk composition 

with no signs of gross inflammation or milk abnormalities. Changes in milk composition can 

be detected by special diagnostic tests, always related to low milk production. 

3. Chronic mastitis: An inflammatory process that exists for months, and may continue from 

one lactation to another. Chronic mastitis for the most part exist as subclinical but may 

exhibit periodical flare-ups subacute or acute form. 

The vast majority of mastitis is “subclinical”. For every case of clinical mastitis, there are 20-40 

times as many cases of subclinical mastitis. Without somatic cell counting or bacterial cultures, 

subclinical mastitis goes unnoticed. 
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Controlling mastitis involves taking all possible steps to avoid cow-to-cow spreading of bacteria. 

The source, means of spread and control measure to deal with contagious and environmental 

organisms are in Table 2. 

Tabel.2. Mastitis: infection, means of spread, and control measures 

Bacteria Source Means of Spread Control Measures 

Contagious organisms 
 
Strep agalatiae Infected udders 

of other cows 
Cow-to-cow, 
contaminated milking 
utensils 

Dry teats with separate 
towels; teat dip; treat 
dry cows; use gloves 
 

Strep aureus Infected udder, 
contaminated 
bedding etc. 

Cow-to-cow from 
contaminated udders,  
milking equipment  

Dry teats with separate 
towels; teat dip; treat 
dry cows; cull chronic, 
infected cows; milking 
order; use gloves 
 

Mycoplasma spp. Various 
(inhabitant of 
respiratory tract, 
vagina, mucous 
membranes), 
infected udders. 
 
 

Cow-to cow from 
contaminated utensils 
 /hands 

No treatment. Use 
gloves/disinfectants 
between cows; milking 
order/clean clusters; 
teat dip; culling 

Environmental organisms 
  
Non-ag Strep Cow 

environment 
Environment to cow by 
wet, dirty 
lots/bedding, milking 
wet cows, poor cow 
prep, milking machine 
problems (reverse flow 
at teat end) 

Improve barn and lot 
sanitation; milk clean 
cows; avoid air leaks 
and liner slips; change 
bedding frequently 

Coliforms  Cow 
environment  

Environment to cow by 
wet, dirty 
lots/bedding, milking 
wet cows, poor cow 
prep, milking machine 
problems, teat injuries; 
hot humid weather 

Improve barn and lot 
sanitation; milk clean, 
dry cows; keep cows 
standing 1-2 hours after 
milking; avoid air leaks 
and liner slips; change 
bedding frequently 

Staph species  Normal 
inhabitants of 
skin, some 
bedding 

Poor teat dip coverage, 
poor cow prep, soiled 
bedding 

Teat dip; adequate 
change cow prep, 
bedding frequently 
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3.1.2. Economic losses due to mastitis 

Mastitis results in economic loss for producers by increasing the costs of production and by 

decreasing productivity. The component of economic losses can be due to loss of milk 

production, discarded milk from cows with clinical mastitis and treated cows, replacement cost 

of culled cows, extra labor required for treatment and monitoring, veterinary service for 

treatment (Risco et al., 1999) and cost of control measures. However production losses 

contributed major part to the economic losses (Huijps et al., 2008 and Nielsen, 2009).  

 

The total annual cost of mastitis in the dairy cattle population is estimated to be 10% of the total 

value of farm milk sales, and about two-thirds of this loss is due to reduced milk production in 

subclinically affected cows. Losses due to mastitis may even be higher in developing countries 

because standard mastitis control and prevention practices recommended by national mastitis 

council of USA are not being carried out promptly (Sharif and Muhammad, 2008). Estimated loss 

due to mastitis is shown in Table 3 (Anonymous, 1996). 

Table 3: Estimated Loss Due to Mastitis 

Source of loss Loss per cow ($) Percent of total (%) 
Reduced production 121.00  66.0 
Discarded milk 10.45 5.7 
Replacement cost 41.73 22.6 
Extra labour 1.14 0.1 
Treatment 7.36 4.1    
Veterinary services 2.72 1.5 
Total 184.40 100.0 

 

From research conducted by researchers of the Veterinary Research Institute, it was reported 

that the economic losses due to decreased milk production due to subclinical mastitis amounted 

to 14.6% or about 2 liters / head / day. The biggest loss caused by mastitis is the decrease in 

production and discarded milk.  

 

3.1.3. Prevention 

Prevention is the key in mastitis control. A control program should emphasize factors that 

reduce the rate of new infections. New infections are controlled by adopting measures like 

proper milking procedures, improved milking hygiene and housing management (Arnold, 2011). 

A combination of preventive measures and therapeutic use of antibiotics will markedly reduce 

the incidence of mastitis. The prevention of mastitis can be achieved by:  
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1. Proper milking hygiene: Bacteria transmit to the uninfected from the contaminated 

hands of the milker. Thus the milker's hands should be washed thoroughly with 

disinfected soaps before milking and clinically infected cows should be milked last. Teats 

should be cleaned and dried before milking. Poor hygienic conditions can lead to E.coli 

mastitis as the udder is infected through teat canal (Sumathi et al., 2008). 

2. Milking machine: Should function and operate properly. Vacuum level in the milking unit 

should be between 275 and 300 mm of mercury with little fluctuation. The vacuum 

regulator should be kept clean and checked regularly.  

3. Dipping the teats after milking: Teat dipping does not reduce existing infection. 

However, the rate of new infection can be reduced by up to 50% when suitable 

disinfectant is used to immerse or spry the teats.  

4. Dry treatments: Incidence of mastitis during the dry period can be considerably reduced 

by effective use of antibiotic infused in each quarter of the udder at the last milking of 

lactation. Dry cow therapy is the best way to cure chronic and subclinical mastitis that 

are difficult to treat successfully during lactation.  

5. Culling of chronically infected cows: This is an effective method because in most herds 

only 6-8% of all cows account for 40-50% of all clinical mastitis.  

6. Nutrition: Deficiencies of selenium and vitamin E in the diet have been associated with 

an increased rate of new mammary infections. 

Prevention of the onset of mastitis is more important through the implementation of good 

practices conducted routinely. By doing good practices the incidence of mastitis can be 

reduced and in the end costs and losses incurred turn into income farmers. 

 

3.2. Feeding Practices 

Feeding dairy cow during lactation. There are main stages in the lactation cycle of the dairy cow: 

1- Early lactation (14-100 days) 2- Mid lactation (100 to 200 days) 3- Late lactation (200-305 

days). 

 

3.2.1. Early Lactation 

Rations for lactating dairy cows are usually formulated based on protein (e.g. Crude Protein) and 

energy (e.g. net energy for lactation) requirements. However, to achieve maximum production, 

dairy rations should be balanced for effective fiber, non-structural carbohydrates, ruminal 

undegraded protein, soluble protein. Dairy rations are usually formulated to maximize microbial 
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yield and for requirements for ruminal undegraded amino acids. General guidelines for nutrient 

requirements for dairy cows at different stages of lactation are listed in Annex 1. 

 

Body Weigh Loss During Early Lactation. During this period milk yield increases more rapidly 

than dry matter intake (peak production). The demand for energy is therefore higher than the 

amount of energy consumed. Thus the cow mobilizes body reserves and losses weight (negative 

energy balance). The genetic potential is usually expressed during this period and the cow will 

be under pressure to produce a large amount of milk. However, the cow at this stage has a 

limited capacity to ingest the required amount of feed. Thus it is normal for the cow to mobilize 

body fat during early lactation. The ability of the dairy cow to mobilize body fats contributed to 

its genetic potential (i.e. cows with higher genetic potential will mobilize body fats for a longer 

period of time than cows with a lower genetic potential). During this period, the cow could lose 

as much as 0.7 kg/day. 

 

Monitoring Dry Matter Intake During Early Lactation Feed intake is the key factor in maintaining 

high milk production. Cows should be encouraged to maximize their intake during early 

lactation. Each additional kg of dry mater consumed can support 2-2.4 kg more milk. Feed intake 

by the dairy cow is influenced by many factors including level of production, forage quantity and 

quality, feed digestibility, feed processing, feeding frequency, consistency of ration ingredients 

etc. 

Table 4. Guidelines for dry matter intake (kg) for lactating dairy cows 

Time 1 st lactation 2 nd lactation 
Week 1 14 16 (2.5% BW) 
Week 2 15-16 19 (2.9% BW) 
Week 3 17 21 (3.4% BW) 
Week 4 18 22 (3.6% BW) 
Week 5 18-19 24 (4.0% BW) 
 

Maintaining good rumination is essential in early lactation. Thus it is important to feed at least 

40% of the ration dry matter as forage. About half of the forage should have a particle length of 

at least 2.6 cm to effectively stimulate chewing. High quality forage should be fed during this 

period to improve dry matter intake. Neutral detergent fiber and acid detergent fiber levels 

should be set at 28 and 19%, respectively to maximize intake. 
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Major ration changes should be avoided. To avoid any digestive problems (e.g. acidosis, 

depressed intake), concentrates should be added gradually at a rate of about 0.5 to 0.7 kg/day 

for the first two weeks. 

 

Protein is very critical during early lactation as the amount of body protein that can be mobilized 

is very limited compared with body fat. Thus in early lactation, a dietary protein content of 17-

19% is recommended. About 35-30% of dietary protein should be ruminally undegraded protein 

while 30% should be soluble protein. A guideline is to feed 0.5 kg of a 34 to 50% protein 

concentrates for every 5 kg of milk produced above 20 kg of milk.  

 

Several management strategies can be used to improve milk production and cow health in 

component-fed herds.  

 Avoid large variation in forage quality  

 Feed forages frequently and push up feed frequently. This practice helps keep feed fresh 

and encourage cows to eat smaller meals more often.  

 Feed some in the morning before cows have access to concentrates.  

 Do not feed more than 2.5-3.5 kg of grain per feeding. Limiting the amount of grain fed at 

one time lowers the risk of creating acidotic conditions in the rumen due to rapid 

breakdown of carbohydrates in the rumen.  

 Watch Particle size of grain. Finely ground grains breakdown rapidly in the rumen and can 

lead to acidosis problems 

Increased feeding frequency reduces daily variations in rumen pH and thus helps stabilizing the 

rumen environment. The proper range and consistency of ruminal pH is critical in fiber 

digestion. 

 

Feeding frequency affects rumen function and cow performance. If forage and concentrates are 

being fed separately, forages should be fed first in the morning followed by a portion of the grain 

mix. 

 

Feeding protein (e.g. soybean meal) and carbohydrate (e.g. corn) supplements together results 

in higher milk fat percentage than feeding them separately. This is because rumen microbes 

require both energy and protein to grow. 
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3.2.2. Mid-lactation period, is the period from day 100 to day 200 after calving. By the 

beginning of this phase, cows will have achieved peak production (8-10 weeks after calving). 

Peak dry matter intake has also occurred with no more weight losses. Cows should reach 

maximum dry matter intake no later than 10 weeks after calving. At this point, cows should be 

eating at least 4% of their body weight. The cow should be fed a ration that will maintain peak 

production as long as possible. For every 2 kg of expected milk production, large-breed cows 

should eat at least one kg of dry matter. The main target during this period is to maintain peak 

milk productions as long as possible. For each extra kg of milk at peak production, the average 

cow will produce 200-225 kg more milk for the entire lactation. Thus the key strategy during 

mid lactation is to maximize dry matter intake. During this period the cow should be fed high 

quality forage (minimum 40 to 45% of the ration dry matter) and the level of effective fiber 

should be maintained at a level similar to that of early lactation. Concentrates should not exceed 

2.3% of body weight and sources of non-forage fibers such as beet pulp, distillers grains and 

cereal bran can replace part of the starch in the ration to maintain a healthy rumen environment. 

Protein requirements during mid lactation are lower than in early lactation. Therefore rations 

for dairy cows in mid-lactation should contain 15-17% crude protein. During this period the cow 

should be bred to initiate a new pregnancy (60-70 days after calving). 

 

3.2.3. Late lactation. This phase may begin 200 days after calving and end when the cow dries 

off. During this period, milk yield continues to decline and so does feed intake. However, the 

intake easily matches milk yield. The cow also gains weight during this period to replenish the 

adipose tissue lost during early lactation. However, as lactation approaches an end, more of the 

increase in body weight is due to the increased size of the growing fetus. Sources of protein and 

energy are not very critical during this period. Cheap rations can be formulated with non-protein 

nitrogen and a source of readily fermentable carbohydrates such as molasses.  

3.3. Poor environmental 

Causes of milk spoilage and Prevention 

Causes of milk spoilage Prevention 

 
 

Environmental factors. In poorly constructed 
milking shades lead to milk contamination.  

 
Good cleanliness 
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Milk handling personnel. Milking and handling personnel should be healthy and 
acknowledge the importance of cleanliness. 
 

 

 
 

Milk handling equipments. 
The above utensils contain many crevices, 
cracks and corners that cannot be easily 
cleaned, hence pockets that harbor spoilage 
microorganisms  

 

 
 

Easy cleaned and sanitized milking 
utensils 

 

 
Poor cleanliness 

The cow is a potential cause of milk 
contamination leading to spoilage. 
 

 

 
Good cleanliness 

 
The floor not solid, difficult to clean and 
manure should he kept as far as possible 
from the milking places as these could be 
sources of contaminants causing milk 
spoilage 

 
 

This floor should be solid, well drained, 
kept clean 
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3.4. Cleaning and Sanitizing Milking Equipment 

All milking equipment, lines, and utensil surfaces that come into contact with milk or dirt or 

manure must be thoroughly cleaned and sanitized before the next milking. Bulk milk tanks also 

must be cleaned after each milk pickup and sanitized before the next milking.  

 

The purpose of cleaning is to remove milk soils, organic and mineral soil that form on equipment 

surfaces after the milk is removed. The purpose of sanitizing is to kill residual microorganisms 

present on these surfaces immediately prior to milking. Inadequate or improper cleaning or 

sanitizing or both allows bacteria to remain on equipment surfaces and to grow and multiply 

(Jones,2009).  

 

Organic soils consist of the major organic constituents of milk: fats, proteins, and sugars. It is 

important to remove these soils from surfaces as quickly as possible after milking because their 

adhesion to surfaces increases with time, dryness of the soils, and heating. After they dry and 

harden, they form a deposit that is difficult to remove. Mineral soils, or inorganic salts of various 

minerals (usually calcium, magnesium, or iron) in milk or water, are precipitated by alkaline 

conditions or heat. Precipitated minerals on surfaces of milking or milk storage equipment can 

combine with organic soils to form a deposit called milkstone. 

 

Cleaning reduces bacterial numbers on surfaces but does not eliminate all types of bacteria. The 

sanitizing of surfaces within 30 minutes of the next milking destroys nearly all lingering 

organisms if: (1) the sanitizing solution used is of proper strength, and (2) a thorough cleaning 

precedes the sanitizing. Improper cleaning results in residual soils that can protect bacteria from 

the sanitizing action.  

 

Washing is the process of cleaning residue attached to the surface of milk equipment. Only by 

perfect equipment washing, the sanitizing process of the device can achieve the desired result, 

because if the equipment is not clean, the sanitation process will not be effective.The 

effectiveness of the washing process is essentially determined by 3 factors, i.e. water velocity 

and temperature (20 ltr/sec; 40-600C); Detergent concentration (0.5-2% NaOH); washing and 

flushing time (5-20 minutes). 

 

Two types of sanitation, thermal sanitization using hot water or steam heat with a certain 

temperature and time, and sanitation with chemical materials (Chemical Sanitization), which 
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uses chemicals with concentration and specific contact time. Sanitizer with basic ingredients of 

chlorine with HOCl active form is widely used as a sanitizer on food processing. The maximum 

permissible concentration for a non-rinse application is 200 ppm. Medium hipochlorit 50 ppm 1 

minute, temperature 240C and chloramin 200 ppm 1 minute. Iodine, this sanitizer is present in 

various forms and is usually used in conjunction with surfactant as a career. The solubility of 

iodine in water is very limited and recommended use is 12.5 - 25 ppm for 1 min. 

 

Cause and Prevention of milk losses in harvest stage. 

 

3.5. Milking Hygiene Practices 

The production of milk of good hygienic quality for consumers requires good hygienic practices, 

such as clean milking utensils, washing milker’s hands, cleaning udder, and use of individual 

towels during milking and handling, before delivery to consumers or processors (Getachew, 

2003). 

During milking and milk handling, the operator must wear 
clean clothing. Operator’s hands and forearms must be 
thoroughly washed before milking.  
These parts, as well as gloves if worn, must be kept clean  

 
 

Cleaning of teats before milking is important to remove both 
visible soiling and bacteria which could contaminate the 
milk. Where visibly soiled, teats should be cleaned by 
washing and then thoroughly dried. 
  
Drying teats with a dry individual paper towel. 
Reuse of a towel from one cow to the next can spread 
mastitis-causing pathogens from cow-to-cow. 

 
Use a pre-milking germicide dip solution (for example: 1% 
iodine solution) called a pre-dip. This wets the teat, provides 
sufficient moisture to wipe off the teat and get it clean, and 
sanitizes the teat skin. The act of massaging the teats while 
wiping them off also is stimulating the oxytocin release that 
will cause milk ejection. 

 

 
 
Fore-Milking, assists early detection of mastitis; removes 
potentially contaminated milk from the teat canal and 
stimulates milk let down. 
Several squirts of milk are removed from each quarter. 
 
This is done into a strip cup, where the white flakes or clots 
in the milk will be collected and show up against the black 
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screen of the strip cup top. 
 

 
Application of the machine:  
 

             
Applying teatcups.  Checking teat cup  Machine hanging                                                                                       
 
Placement properly from udder 
 

 

 
Improper position of 

machine. 
 
 

 
Machine-on time: Maximal intramammary pressure caused 
by milk letdown occurs at about one minute after udder 
preparation begins and continues for about 5 minutes. 
Shortly after that the milk flow will drop to a point where the 
automatic take-offs will detach the milking machine. Most 
cows will milk out in 5 to 7 minutes. 

 

 
 

 
Detaching the machine at the end of milking: The vacuum 
must be turned off before the machine is removed. 
Otherwise, pulling on the teat cups while the vacuum is still 
on may cause trauma to the teat ends, weakening the 
sphincter muscles that keep the streak canal closed. 
Normally it takes about one hour after milking for the streak 
canal to re-close.  

Machine stripping by 
holding down on one 

teatcup. 
 

                          
     Dipper for teat              Dipping teats         post-milking dip 
germicide 
 

 
One of the most effective 

means of controlling 
mastitis is post-milking 

teat dipping with a 
germicide. 

Post-milking cow management: Because the streak canal 
stays open for about an hour after milking, often producers 
will make feed (often hay or silage) available to the cows 
after they are done milking. Cows will remain standing while 
eating. This reduces the chances of the cow lying in manure 
that may contaminate the teat end before streak canal 
closure. 
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Cause and Prevention of milk losses in post-harvest stage. 

Milk cooling. Immediately after milking, milk must be cooled 
to a temperature of not more than 8ºC in the case of daily 
collection, or not more than 6ºC if collection is not daily 

 

 

Milk should be transferred between containers by pouring and not scooping since this may 

introduce spoilage bacteria into the milk. Excessive shaking of milk should be avoided during 

transportation and this is achieved by minimizing the head space when filling the containers and 

these containers should not be kept under direct sunlight (Lore et al., 2006). Delivery of milk to 

collecting centres and processing plants shall be within two hours of milking to suppress the 

growth of bacteria, so that milk avoid the quality decline. 

 

Cooling after milking is important to minimize microbial activity in milk. Its mean that losses in 

dairy product causes by microbial activity can be reduce if the farmer can decrease the milk 

temperature to reach 4ºC in a short time. Particulary in Indonesia,  milk cooling is done by Milk 

Collecting Point (MCP) that scattered in dairy farming centers. Thus milk from farmers does not 

require a long time to be cooled at MCP. The following table describes the differences in bacteria 

content in refrigerated and non-cooled milk. 

Tabel 5. Differences in bacteria content in milk cooled and not cooled 

Milk Collecting 
Point 

Duration ( Minutes) 
TPC 

,1000cfu/

ml 

Milking Transport MCP 
without 
Cooling 
Unit 

MCP with 
Cooling 

Unit 

Cooling Unit 
(up to 4ºC) 

KAN Jabung  
(east java) 

60-75 15-30 0 15 180-200 300-500 

KUD Mojosongo  
(central java) 

60-75  30-60 30-60 0 180-200 700-1000 

KPBS Bandung  
(west java) 

60-75  15-30 0 15 180-200 300-700** 

*average 5 head cow lactation/farmer 
** the initial bacterial content in milk is high  
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From Table 4, It is known that the time required for milking process, milk transport to MCP and 

milk cooling by KPBS farmers and KAN Jabung is the same, but the amount of bacteria in milk is 

different. This is partly due to the number of early bacteria from milk owned by KPBS higher 

than KAN Jabung. The high number of early bacteria in milk is caused by poor environmental 

hygiene which is the source of bacterial contamination into milk. 

 

The implementation of good practices in each food chain will produce good quality products, 

and ultimately can increase farmers' income. So before doing good practices bacteria content in 

milk> 0.7x106 cfu / ml (grade 2). After doing good practices of bacteria content <0.6x106 cfu / ml 

(grade 1), thus the received bonus increased from Rp.750, - to Rp.1000, - This happens if the fat 

content and TS increases then the milk price will also Increased, As seen in the following table. 

Harga Grade 1 (Rp). Grade 2 (Rp). Grade 3 (Rp). 

Base price 3.650 3.650 3.650 
Bonus to TPC 600 450 300 
Bonus to Fat n TS 1.000 750 500 
Total 5.200 4.850 4.450 
Per head / lactation 
(305 days), an 
average of 12 lt/ 
day 

19.032.000 17.751.000 16,653.000 

Income difference  -1.281.000 -2,379,000 
 

 With the increasing of milk quality from grade 2 to 1 then farmer get additional income equal to 

Rp.1,281,000,- also from grade 3 to 1, farmer expend additional income. 

To change the behavior of farmers willing to do good farming practices in the farm is very 

difficult because of some obstacles as described previously, then the cooperative set the price of 

milk based on the quality of milk received. Thus this indirectly motivates farmers to apply GFP 

to get milk with good quality. 

 

In OIC country during the wet season, milk losses reportedly more than doubled because timely 

collection of milk from farms was hindered by the poor road conditions, which are made even 

worse by the rains. It is estimated that during the wet season, up to 42.8% of milk produced 

remains on the farm unsold due to failure of buyers to access remote farms, and spoilage losses 

at the farm are mainly attributed to unhygienic milk handling.  

 

In order to reduce losses on milk production, it is important to diversify dairy products. 

Processed dairy products can increase the selling value of fresh milk. This is because the price of 



 
 

23 
 

processed milk is relatively more expensive so it can provide added value and profit for farmers. 

Unsold or excess milk production can be processed to diversify fresh milk into other dairy 

products, such as milk powder, pasteurized milk, yogurt, kefir, ice cream, butter, cheese and 

cosmetics. In Turkey, to reduce milk losses during over production, the government through its 

policy is to cooperate with milk factories to process milk from farmers to milk powder.  

 

Milk processing at the level of small and medium farms is a product diversification strategy that 

can reduce farmers' losses due to the quality of milk that is less qualified (eg, low specific gravity 

and fat). Milk processing is done not only in the form of drinks but also foods such as such as 

nuggets, crackers, sweets and cosmetics (soap, foundation and masker). The selection of 

products to be produced tailored to market demand. 

 

Conclusion 

- Loss of milk production that occurs in small and medium farms is at the stage of production. 

Factors that cause loss of milk production are diseases (mastitis), lack of feed, poor hygiene 

sanitation and handling of milk does not use cold chain. 

- Prevention of the loss of milk production is by applying GAP and GHP, and the loss of the 

previous production will be the income of the farmers. Thereby increasing farmer's income. 

- The need for institutions that can link the interests of farmers and industry (Cooperatives or 

Government) in order to reduce losses so as not to harm both 
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Annex 1. 
 
Dairy Production342-450A 
Feeding during lactation 
 
Table 7. Nutrient guidelines for lactating dairy cows. 
 
 Stage of lactation 
 Early Mid Late 
Average milk yield (kg/d)  40 30 20 
Dry matter intake (kg/d) 24-26 21-23 11-12 
    
Crude protein (% DM)  17-19 15-16 13-15 
Ruminal undegraded protein (% CP) 35-40 30-35 25 
Soluble protein (% CP) 25-33 25-36 25-40 
Neutral detergent fiber (% DM) 30-34 30-38 33-43 
Acid detergent fiber (% DM) 19-21 19-23 22-26 
Effective fiber (% NDF) 25 25 25 
Net energy for lactation (Mcal/kg) 1.64 1.57 1.5 
Non-fiber carbohydrates (% DM) 30-42 30-44 30-45 
Total digestible nutrients (% DM) 72-74 69-71 66-68 
Fat (maximum in DM) 5-6 4-6 3-5 
Calcium (% DM) 0.8-1.1 0.8-1.0 0.7-0.9 
Phosphorous (% DM)  0.5-0.9 0.4-0.8 0.4-0.7 
Potassium (% DM) 0.9-1.4 0.9-1.3 0.9-1.3 
Sodium (% DM) 0.2-0.45 0.2-0.45 0.18-0.45 
Chlorine (% DM) 0.25-0.30 0.25-0.30 0.25-30 
Sulfur (% DM) 0.22-0.24 0.20-0.24 0.20-0.22 
Cobalt (mg/kg DM) 0.2-0.3 0.2-0.3 0.2-0.3 
Copper (mg/kg DM) 15-30 15-30 12-30 
Manganese (mg/kg DM) 60 60 50 
Zinc (mg/kg DM) 80 80 70 
Iodine (mg/kg DM) 0.8-1.4 0.6-1.4 0.6-1.2 
Iron (mg/kg DM)  100 75-100 50-100 
Selenium (mg/kg DM) 0.3 0.3 0.3 
Vitamin A (1000 IU/day) 100-200 100-200 100-200 
Vitamin D (1000 IU/day) 20-30 20-30 20-30 
Vitamin E (IU/day) 600-800 400-600 400-600 
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CHAPTER  I 

FORMATION AND NUTRITIONAL VALUE 

 

1.1. Formation Of The Egg 

The egg is formed gradually over a period of about 25 hours. Many organs and systems 

help to convert raw materials from the food eaten by the hen into the various substances 

that become part of the egg. 

 

Figure 1. Reproductive organs of the hen  
 

The ovary 

The hen, unlike most animals, has only one functional ovary - the left one - situated in 

the body cavity near the backbone. At the time of hatching, the female chick has up to 

4000 tiny ova (reproductive cells), from some of which full-sized yolks may develop 
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when the hen matures. Each yolk (ovum) is enclosed in a thin-walled sac, or follicle, 

attached to the ovary. This sac is richly supplied with blood. 

 

The oviduct 

The mature yolk is released when the sac ruptures, and is received by the funnel of the 

left oviduct (the right oviduct is not functional). The left oviduct is a coiled or folded tube 

about 80 cm in length. It is divided into five distinct sections, each with a specific 

function, as summarised in Table 1. 

 

Table 1. Functions of various different sections of the hen's oviduct the yolk 

No. 
Section of 

oviduct 

Approximate time 
egg spends in this 

section 
Functions of section of oviduct 

1. 
Funnel 
(infundibulum) 

15 minutes 

Receives yolk from ovary. If live sperm 
present, fertilisation occurs here 
(commercially produced table eggs are not 
fertilised) 

2. Magnum 3 hours 
Albumen (white) is secreted and layered 
around 

3. Isthmus 1 hour 
Inner and outer shell membranes are added, 
as are some water and mineral salts 

4. 
Shell gland 
(uterus) 

21 hours 

Initially some water is added, making the 
outer white thinner. Then the shell material 
(mainly calcium carbonate) is added. 
Pigments may also be added to make the 
shell brown 

5. Vagina/cloaca less than 1 minute 
The egg passes through this section before 
laying. It has no other known function in the 
egg’s formation 

 

1.2. Nutrition Vitamin and Mineral 

Optimum vitamin nutrition of laying hens 

The overall goal of the layer industry is to achieve the best performance, feed utilization 

and health of birds. All nutrients including proteins, fats, carbohydrates, vitamins, 

minerals and water are essential for these vital functions, but vitamins have an 

additional dimension. They are required in adequate levels to enable the animal to 

efficiently utilize all other nutrients in the feed. Therefore, optimum nutrition occurs 
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only when the bird is offered the correct mix of macro- and micronutrients in the feed 

and is able to efficiently utilize those nutrients for its growth, health, reproduction and 

survival. 

 

Vitamins are active substances, essential for life of man and animals. They belong to the 

micronutrients and are required for normal metabolism in animals. Vitamins are 

essential for optimum health as well as normal physiological functions such as growth, 

development, maintenance and reproduction. As most vitamins cannot be synthesized 

by poultry in sufficient amounts to meet physiological demands, they must be obtained 

from the diet. Vitamins are present in many feedstuffs in minute amounts and can be 

absorbed from the diet during the digestive process. If absent from the diet or 

improperly absorbed or utilized, vitamins are a cause of specific deficiency diseases or 

syndromes. 

 

Classically, vitamins have been divided into two groups based on their solubility in lipids 

or in water. The fat-soluble group includes the vitamins A, D, E and K, while vitamins of 

the B complex (B1, B2, B6, B12, niacin, pantothenic acid, folic acid and biotin) and 

vitamin C are classified as water-soluble. Fat-soluble vitamins are found in feedstuffs in 

association with lipids. The fat-soluble vitamins are absorbed along with dietary fats, 

apparently by mechanisms similar to those involved in fat absorption. Water-soluble 

vitamins are not associated with fats, and alterations in fat absorption do not affect their 

absorption, which usually occurs via simple diffusion. Fat-soluble vitamins may be 

stored in the animal body. In contrast, water-soluble vitamins are not stored, and 

excesses are rapidly excreted.  

 

It is now well recognized by the feed industry that the minimum dietary vitamin levels 

required to prevent clinical deficiencies may not support optimum health, performance 

and welfare of poultry. The reasons for this are manifold: The productivity of poultry 

farming continues to grow through genetic improvement of the breeds and through 

modifications in nutrition, management and husbandry, which considerably increase the 

demand for vitamins. Furthermore, intensive poultry production may generate a certain 
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level of metabolic, social, environmental and disease stresses, causing sub-optimal 

performance and higher susceptibility to vitamin deficiencies. The contamination of the 

feed with mycotoxins and vitamin antagonists can limit or even block the action of 

certain vitamins. Any of these factors, ranging from the animals’ genetic background and 

health status to management programmes and the composition of the diet, can 

separately or collectively affect the need for each vitamin. As intake and utilization of 

vitamins from natural sources is unpredictable owing to differing contents of vitamins in 

the feedstuffs (dependent on growing climate and harvesting time of crops, processing 

and storage conditions of feed ingredients) and variable vitamin bioavailability, it is 

safer to cover the total vitamin requirement of poultry through dietary supplementation. 

 

More than ever before, the layer industry is currently facing the challenge to improve 

productivity in order to remain competitive in today’s cost-driven environment. 

Fortunately, high-performing layer breeds with improved performance pattern, 

optimized feed conversion capabilities and favourable health characteristics are 

available. But in order to allow the birds to perform up to their genetic potential, their 

nutrition and especially their vitamin supply needs to be optimized. In particular, B 

vitamins are required for efficient nutrient utilization, and together with vitamin A are 

important to support the hens’ metabolic activity for maintenance and high laying 

performance. Furthermore, both vitamins C and E improve the birds’ resistance to stress, 

and help sustain health and longevity. Specific benefits related to superior egg quality 

can be achieved if supra-nutritional levels of vitamin E are added to the feed of laying 

hens. And finally, considerable vitamin D activity is required in order to support an 

adequate skeletal development and to avoid leg problems of various origins. The 

optimum vitamin supplementation levels are given in the table below. 

 

Table 2. The optimum vitamin supplementation levels 

Vitamins (added to air-dried feed) Replacement pullets Laying hens 

Vitamin A (IU/kg) 7 000–10 000 8 000–12 000 

Vitamin D3 (IU/kg) 1 500–2 500 2 500–3 5001 

Vitamin E (mg/kg) 20–30 15–302 
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Vitamin K3 (mg/kg) 1–3 2–3 

Vitamin B1 (mg/kg) 1.0–2.5 1.0–2.5 

Vitamin B2 (mg/kg) 4–7 4–7 

Vitamin B6 (mg/kg) 2.5–5.0 3.0–5.0 

Vitamin B12 (mg/kg) 0.015–0.025 0.015–0.025 

Niacin (mg/kg) 25–40 20–50 

Pantothenic acid (mg/kg) 9–11 8–10 

Folic acid (mg/kg) 0.8–1.2 0.5–1.0 

Biotin (mg/kg) 0.10–0.15 0.10–0.15 

Vitamin C (mg/kg) 100–150 100–200 

Hy•D® (25-OH D3) (mg/kg) 0.0693 0.0693 

Choline (mg/kg) 200–400 300–500 

1 Do not exceed 3000 IU D3/kg feed when using Hy•D®  
2 Under heat stress conditions: 200 mg/kg  

3 Local legal limits of total dietary vitamin D activity need to be observed  
Source: DSM Vitamin Supplementation Guidelines, 2006; Optima Nutrición Vitamínica de los 
animales para la producción de alimentos de calidad, 2002 

 

Eggs contain every vitamin except vitamin C. They are particularly high in vitamins A, D, 

and B12, and also contain B1 and riboflavin. Provided that laying hens are supplemented 

according to the Optimum Vitamin Nutrition concept (see chapter ‘Optimum vitamin 

nutrition of laying hens’), eggs are an important vehicle to complement the essential 

vitamin supply to the human population. 

 

The importance of calcium and vitamin D3 

The eggshell is a highly specialized mineralized structure, which provides protection 

against physical damage and penetration by micro-organisms. The egg shell consists of 

the inner and outer shell membranes, the true shell and the cuticle. The crystalline layer 

of the shell, which is responsible for its mechanical strength, consists of more than 90% 

calcium in the form of calcium carbonate. Calcium is absorbed from the feed in the 

intestine. Provided that sufficient calcium (3.8–4.2%) is present in the feed, the process 

of calcium uptake, deposition and excretion is regulated by vitamin D3 and its 

metabolites. 
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Vitamin D3 is absorbed from the intestine in association with fats and requires the 

presence of bile salts for absorption. It is transported via the portal circulation to the 

liver, where it is accumulated. The first transformation occurs in the liver, where vitamin 

D3 is hydroxylated to become 25-hydroxyvitamin D3(25-OH D3). This vitamin D3 

metabolite is then transported to the kidney where it is converted to the most active 

hormonal compound 1,25-dihydroxyvitamin D3 (1,25-(OH)2 D3). The production of 1,25-

(OH)2 D3 is tightly regulated by parathyroid hormone (PTH) in response to serum 

calcium. If plasma calcium is low, PTH secretion is induced, which stimulates the 

hydroxylation of 25-OH D3 to 1,25-(OH)2 D3. This compound will increase calcium 

absorption in the intestine, mobilize calcium from the bones and reduce calcium 

excretion via the kidney. If plasma calcium is high, first PTH secretion and then 1,25-

(OH)2 D3 production are suppressed, which result in a reduction of calcium absorption in 

the gut as well as calcium resorption from the bones and an increase in calcium 

excretion. Therefore it is of utmost importance for an optimum egg shell quality to 

optimize calcium supply and secure sufficient vitamin D3 activity available to the laying 

hen. 

 

Despite adequate fortification of layer feeds with vitamin D3, clinical signs of vitamin D3 

deficiency such as rickets or cagelayer- fatigue can frequently be observed in laying hens 

kept under commercial conditions. Such disorders indicate insufficient utilization of the 

dietary vitamin D3, which can be counteracted by a special feed product such as 

ROVIMIX® Hy•D®. 

 

Chemically, Hy•D® is 25-OH D3, representing the first metabolite in the cascade of 

vitamin D mobilization. In numerous studies, Hy•D® has been demonstrated to support 

the homeostatic function of vitamin D3, which is important to provide sufficient minerals 

for incorporation into the bone matrix as well as for optimizing the stability of the 

eggshell. Hy•D® also helps to maximize bone mass before the onset of lay and thus 

prevents layers from a fatal demineralization of the bones, resulting in osteoporosis. 

Therefore, Hy•D® is an effective and more flexible source of vitamin D3 activity for 
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optimizing vitamin nutrition and ultimately maximizing profitability of modern layer 

production. 

 

The nutritive value of the egg 

The egg is one of the most complete and versatile foods available. It consists of 

approximately 10% shell, 58% white and 32% yolk. Neither the colour of the shell nor 

that of the yolk affects the egg’s nutritive value. The average egg provides approximately 

313 kilojoules of energy, of which 80% comes from the yolk. 

 

The nutritive content of an average large egg (containing 50 g of edible egg) includes:  

 6.3 g protein  

 0.6 g carbohydrates  

 5.0 g fat (this includes 0.21 g cholesterol).  

Egg protein is of high quality and is easily digestible. Almost all of the fat in the egg is 

found in the yolk and is easily digested. 

Minerals 

Eggs are a good source of iron and phosphorus and also supply calcium, copper, iodine, 

magnesium, manganese, potassium, sodium, zinc, chloride and sulphur. All these 

minerals are present as organic chelates, highly bioavailable, in the edible part of the egg. 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

10 
 

CHAPTER  II  

EXTERNAL AND INTERNAL EGG DEFFECTS 

 

 

1. EXTERNAL SHELL DEFFECT 

1.1  Gross cracks 

Description 

The term ‘gross cracks’ refers to large cracks and holes, which usually result in a broken 

shell membrane. 

 

 

Figure 2. Gross cracks  

Incidence 

The incidence of gross cracks increases with the age of the hen. It ranges from 1 to 5% of 

total production. 

Cause Control 

Reduced shell strength due to: 

Ageing Keep flock age as low as economically possible. 

Poor nutrition Make sure that the birds’ nutrient intake is correct (particularly 

regarding calcium and vitamin D3). Mixed feed should be handled 

carefully so that the different components do not separate out. 

This particularly needs to be checked when augers and automatic 

feeding systems are used. 

Saline water Desalinate, dilute or do not use drinking water containing problem 

levels of salts. 

Diseases such as 

infectious bronchitis 

Follow an effective vaccination programme. 
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High shed 

temperatures 

Control temperatures by using foggers, fans, roof sprinklers, white 

roofs, insulation and good ventilation. 

Mechanical damage 

caused by birds’ 

beaks and toenails 

Control egg eating by the birds. Make sure that birds do not have 

access to eggs in roll-out trays. Use cages designed to prevent 

access. Reduce damage caused by the birds’ toenails. The slope 

and construction of the cage fl oor should allow the eggs to move 

freely to the roll-out tray. 

Infrequent egg 

collection 

Collect eggs at least twice a day. 

Rough handling Do not collect eggs in wire baskets. When stacking fi llers of eggs, 

place one empty fi ller at the bottom of the stack, and a full one 

directly on top of it. This double bottom layer supports the weight 

of the stack better. Avoid stacking fillers of eggs more than six 

high. Pick up and carry stacks with care. Place large eggs on top fi 

llers in a stack. Reduce the severity of impacts during mechanical 

handling by: 

• cushioning metal egg guides; 

• keeping egg roll-out angles between 7 and 8°;  

• minimising the number of rows of eggs being fed onto cross-

conveyor belts at any one time. Educate staff to handle eggs with 

care during collection and packing. 

 

1.2  Hairline cracks 

Description 

Hairline cracks, i.e. very fine cracks, usually run lengthwise along the shell. As they are 

difficult to detect, candling efficiency needs to be maximized. Their presence in fresh 

eggs can be revealed by careful squeezing or tapping. The crack becomes more obvious 

as the egg ages. The egg in the photograph has been placed over a bright light. This is the 

way it would look to a candling operator. 
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Figure 3. Hairline cracks 

 

The incidence of this problem varies with flock age, but is usually 1 to 3% of total 

production. 

Cause Control 

Reduced shell strength due to: 

Ageing Keep flock age as low as economically possible. 

Poor nutrition Make sure that the birds’ nutrient intake is correct (particularly 

regarding calcium and vitamin D3) Mixed feed should be handled 

carefully so that the different components do not separate out. 

This particularly needs to be checked when augers and automatic 

feeding systems are used. 

Saline water Desalinate, dilute or do not use drinking water containing 

problem levels of salts. 

Diseases such as 

infectious bronchitis 

Follow an effective vaccination programme. 

High shed 

temperatures 

Control temperatures by using foggers, fans, roof sprinklers, 

white roofs, insulation and good ventilation. 

Mechanical damage 

caused by birds’ 

beaks and toenails 

Make sure that: • the cage floor is not too rigid. • the slope of the 

floor is just enough to allow eggs to roll out. • roll-out trays 

cushion the eggs as they come to rest against the edge of the tray. 

Infrequent egg 

collection 

Collect eggs at least twice a day. 

Rough handling Do not collect eggs in wire baskets. When stacking fillers of eggs, 

place one empty fi ller at the bottom of the stack, and a full one 

directly on top of it. This double bottom layer supports the 
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weight of the stack better. Avoid stacking fillers of eggs more 

than six high. Pick up and carry stacks with care. Place large eggs 

on top fillers in a stack. Reduce the severity of impacts during 

mechanical handling by: • cushioning metal egg guides. • keeping 

egg roll-out angles between 7 and 8°. • minimising the number of 

rows of eggs being fed onto cross-conveyor belts at any one time. 

Educate staff to handle eggs with care during collection and 

packing. 

 

1.3  Star cracks 

Description 

Star cracks are fine cracks radiating outwards from a central point of impact, which is 

often slightly indented.The egg in the photograph has been placed over a bright light. 

This is the way it would look to a candling operator. 

 

 

Figure 4. Star cracks 

 

Incidence 

The incidence varies with flock age but is usually 1 to 2% of total production. 

Cause Control 

Reduced shell strength due to: 

Ageing Keep flock age as low as economically possible. 

Poor nutrition Make sure that the birds’ nutrient intake is correct (particularly 

regarding calcium and vitamin D3) Mixed feed should be handled 

carefully so that the different components do not separate out. 

This particularly needs to be checked when augers and 
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automatic feeding systems are used. 

Saline water Desalinate, dilute or do not use drinking water containing 

problem levels of salts. 

Diseases such as 

infectious bronchitis 

Follow an effective vaccination programme. 

High shed 

temperatures 

Control temperatures by using foggers, fans, roof sprinklers, 

white roofs, insulation and good ventilation. 

Mechanical damage 

caused by birds’ 

beaks and toenails 

Make sure that: 

• the cage floor is not too rigid. 

• the slope of the floor is just enough to allow eggs to 

roll out. 

• roll-out trays cushion the eggs as they come to rest 

against the edge of the tray. 

Infrequent egg 

collection 

Collect eggs at least twice a day. 

Rough handling Do not collect eggs in wire baskets. Reduce the severity 

of impacts during mechanical handling by: 

• cushioning metal egg guides. 

• keeping egg roll-out angles between 7 and 8°. 

• minimising the number of rows of eggs being fed 

onto cross-conveyor belts at any one time. 

Educate staff to handle eggs with care during collection 

and packing. 

 

1.4  Thin-shelled eggs and shell-less eggs 

Description 

Eggs with very thin shells, or no shell at all around the shell membrane, look unattractive 

and are highly susceptible to damage.The egg in the photograph has been placed over a 

bright light. This is the way it would look to a candling operator. 
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Figure 5. Thin-shelled eggs 

 

Incidence 

The incidence of these eggs varies from about 0.5 to 6%. They are commonly produced 

by pullets coming into lay, particularly by birds that have matured early. Some birds 

continue to lay this type of egg. 

Cause Control 

Immature shell gland Delay onset of sexual maturity 1 to 2 weeks by controlled 

feeding during rearing. 

Defective shell gland Cull birds which persistently produce such eggs. 

Disturbances causing 

eggs to be laid before 

calcifi cation of the shell 

is complete 

Minimise activities which create disturbances in and around 

the layer shed. Increase shed security to stop other birds and 

animals entering the shed. 

Poor nutrition Make sure that birds’ nutrient intake is correct (particularly 

regarding calcium and vitamin D3). Mixed feed should be 

handled carefully so that the different components do not 

separate out. This particularly needs to be checked when 

augers and automatic feeding systems are used. 

Saline water Desalinate, dilute or do not use drinking water containing 

problem levels of salts. 

Diseases, e.g. infectious 

bronchitis and eggdrop 

syndrome 

Follow an effective vaccination programme. 
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1.5  Sandpaper or rough shells 

Description 

The terms ‘sandpaper shells’ and ‘rough shells’ refer to eggs with rough-textured areas, 

often unevenly distributed over the shell. 

 

 

Figure 6. Sandpaper or rough shells 

Incidence 

The incidence is normally less than 1% of total production, but may be higher for some 

strains of bird. It is also higher in early lay, often as a result of double ovulation, which 

produces one shell-less egg and another one with extra shell deposits. 

Cause Control 

Diseases, e.g. infectious bronchitis, 

infectious laryngotracheitis or avian 

encephalomyelitis 

Follow effective vaccination programmes. 

Defective shell gland Disturbances at the 

time a hen is due to lay can cause the egg 

to be held over for another day 

Minimise activities which create 

disturbances in and around the shed. 

Increase shed security to stop other birds 

and animals entering the shed. 

Incorrect or changes in lighting 

programme 

There should not be sudden increases in day 

length as pullets come into lay, or lighting 

changes during lay. 

Water shortages Make sure that the water supply is adequate, 

that there are no blockages in water lines 

and that drinkers are functioning property. 
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1.6  Misshapen eggs 

Description 

Misshapen eggs are those whose shells differ obviously from the smooth, ‘normal’ shape. 

They include eggs with shells marred by flat sides or body checks (ribs or grooves), and 

eggs that are too large or too round.  

 

 

Figure 7. Misshapen eggs 

 

Incidence 

The incidence of misshapen eggs varies considerably depending on how severely the 

eggs are judged. Normally, up to 2% of production is downgraded due to these faults. 

The incidence of misshapen eggs can vary with the strain of bird, but they are most often 

produced by pullets coming into lay, or hens late in lay. often as a result of double 

ovulation. 

Cause Control 

Immature shell gland Delay onset of sexual maturity 1 to 2 weeks by controlled feeding 

during rearing. 

Defective shell gland Cull birds which persistently produce such eggs. 

Diseases, e.g. 

infections bronchitis 

Follow an effective vaccination programme. 

Stress, e.g. frights 

and disturbances 

To avoid frightening birds, minimise human activity in and 

around the shed. Increase shed security to stop other birds and 

animals entering the shed. 

Crowding Avoid overstocking. 
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1.7  Flat-sided eggs 

Description 

Eggs are said to be flat-sided when part of the shell is flattened or indented. Often the 

adjoining part of the shell is wrinkled. 

 

 

Figure 8. Flat-sided eggs 

 

Incidence 

Flat-sided eggs normally make up less than 1% of total production. They are most 

commonly produced by pullets in early lay and may be the result of double ovulation or 

being held over an extra day in the shell gland. Incidence can vary with the strain of bird. 

 

Cause Control 

Disease; traditionally 

linked with infectious 

bronchitis 

Follow an effective vaccination programme. 

Stress, e.g. frights and 

disturbances 

To avoid frightening birds, minimise human activity in and 

around the shed. Increase shed security to stop other birds 

and animals entering the shed. 

Crowding Avoid overstocking. 

Incorrect or changes in the 

lighting programme 

There should not be sudden, large increases in day length 

as pullets come into lay. 
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1.8  Body-checked eggs 

Description 

The shells of body-checked eggs are marked by grooves and ridges called ‘checks’. These 

are usually at the ends of the egg, especially the pointed end. 

Checks at the middle, or ‘waist’, often completely encircle the egg. Such defects are the 

result of repairs to damage caused by stress or pressure when the egg is in the shell 

gland. This stage of development usually occurs in the last hours of the light period or 

the first half of the dark period. 

 

 

Figure 9.Body-checked eggs 

 

Incidence 

The percentage of body-checked eggs increases with flock age: at 35 weeks it can be up 

to 1%; at 60 weeks it can be 9%. 

Cause Control 

Ageing of bird Keep flock age as low as economically possible. 

Keep flock age as 

low as economically 

possible. 

Minimise human activity in and around the layer shed, 

particularly during the critical period of the last few hours of 

the light period and the first half of the dark period. Increase 

shed security to stop other birds and animals entering the shed. 

Incorrect lighting 

programme 

Avoid using lighting programmes that keep birds active during 

the critical period. Where possible, light periods should not be 

longer than 15 hours. Do not use lighting programmes which 

allow for a ‘midnight snack’. 

Crowding Avoid overstocking, particularly as birds become older. 

Disease Make sure that layer stock come from parent stock vaccinated 



 
 
 

20 
 

against infectious bursal disease. 

1. 9  Pimples 

Description 

Pimples are small lumps of calcified material on the egg shell. Some can be broken off 

easily without damage to the shell while others may leave a small hole in the shell. 

 

 

Figure 10. Pimples 

 

Incidence 

An incidence of about 1% of total production is common. 

 

Cause Control 

Thought to be caused by foreign material in the oviduct, which may be associated with:  

Ageing of bird Keep flock age as low as economically possible. 

Poor nutrition Prevent excess calcium intake in winter. 

Strain of bird Be aware that some strains may produce eggs with a higher incidence 

of this fault. 

 

1.10  Pinholes 

Description and Incidence 

Pinholes, or very small holes in the egg shell, usually affect less than 0.5% of total 

production. 
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Figure 11. Pinholes 

Cause Control 

May result from faulty laying down of the egg shell or from pimples being knocked off the 

shell. Both problems are thought to be associated with: 

Ageing of bird Keep flock age as low as economically possible. 

Poor nutrition Prevent excess calcium intake in winter. 

Strain of bird Choose a strain which produces eggs with a lower 

incidence of this fault. 

Damage from toenail points 

or other small sharp 

projections 

Make sure that cage floor slope is enough to allow eggs 

to roll away easily from the birds. Remove sharp 

projections on cages and roll-out trays. 

 

1.11  Mottled or glassy shells 

Description  

When parts of the egg shell are translucent, it appears mottled or glassy. Such shells can 

also be thin and fragile.The egg in the photograph has been placed over a bright light . 

This is the way it would look to a candling operator. 

 

 

Figure 12. Glassy shells 

 

Incidence 

The incidence is variable. Such eggs are not usually downgraded unless the condition is 

very obvious or the shells are thin. 

Cause Control 

Failure of the egg shell to dry out quickly after laying, which is made worse by: 

High humidity in the The shed must be well ventilated. 
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layer shed 

Crowding Avoid overstocking. 

Disease Make sure that layer stock come from parent stock vaccinated 

against infectious bursal disease. 

 

1.12  Cage marks 

Description  

'Cage marks' is the term used to refer to dirty marks, dirty lines or translucent lines on 

the shell when eggs are collected. 

 

 

Figure 13. Cage marks 

Incidence 

In well-managed flocks, the incidence of this problem should be under 5%. 

Cause Control 

Dirty marks or lines are due to: 

Rusty or dirty 

wires in the cage 

floor or roll-out 

trays 

Check wire floors. If they are rusty, either: 

• replace the floors. 

• regalvanise if possible, or 

• paint with a light-coloured paint.  

Brush roll-out trays regularly to keep them clean. Do not allow 

excessive build-up of manure under cages. Remove manure caught 

in cage floors. Do not allow ammonia to build up in sheds, as it 

causes corrosion of metal cages. Make sure ventilation is adequate 

and that manure is kept dry. 

Translucent lines result when the shell fails to dry out quickly after laying, which is made 

worse by: 
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High humidity in 

the layer shed 

The shed must be well ventilated. 

Crowding Avoid overstocking. 

 

1.13  Stained eggs 

Description  

All or part of the egg shell may become stained by various substances, e.g. blood, faeces. 

 

Figure 14. Stained eggs 

Incidence 

The incidence of stained eggs varies, partly because stains may be caused by a variety of 

substances. Smears of blood are more common on eggs from pullets in early lay. 

Cause Control 

Blood from a prolapsed cloaca, 

cannibalism or vent picking 

Do not allow pullets to become over-fat, as the 

incidence of prolapse is greater in fat birds. There 

should not be sudden large increases in day length as 

pullets come into lay. Regularly clean cage bottoms 

and roll-out trays. Clean belt pick-up systems. 

Faecal contamination Keep nest boxes supplied with clean nesting material. 

Maintain proper hygiene, follow effective vaccination 

programmes and, when necessary, use appropriate 

medication to keep birds free of diseases which cause 

enteritis. Feed should not contain high levels of 

ingredients causing loose or sticky droppings, such as 

molasses and high-tannin sorghums. 

Water stains Minimise roof condensation, which can drip onto 

eggs, by providing adequate shed ventilation. 
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Eliminate drips from faulty misting nipples and 

drinker lines. 

Sanitisers used in egg washing Make sure that sanitisers in washing solutions are 

properly dissolved and used at the correct 

concentrations. 

Grease and oil stains Do not allow eggs to become contaminated by 

lubricants on rollers in packing systems. 

Certain drugs produce mottled 

shells or white shells in breeds 

that normally lay brown eggs. 

The drug chlortetracycline 

produces yellow shells. 

Do not feed to layers or pullets just before lay. Follow 

correct procedures for medication, including not 

feeding the medication for the required withholding 

time before eggs are collected, to prevent residues. 

 

1.14  Fly marks 

Description  

Fly marks are caused by flies leaving droppings on the egg shell. 

 

 

Figure 15. Fly marks 

Incidence 

This defect should not occur under good management. Any incidence is unacceptable. 

Cause Control 

Eggs exposed 

to large 

numbers of 

flies 

Control flies on the farm by maintaining a high level of hygiene, by 

keeping manure dry and not allowing it to build up excessively and, 

when necessary, by using approved insecticides. Use UV fly traps in egg-

handling rooms. Put fl y screens on doors and windows in handling, packing 

and storage rooms. Collect eggs frequently. Store eggs in a coolroom. 
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1.15  Fungus or mildew on shells 

Description  

Eggs affected by a fungus may have a green coating of powdery material or a black, 

beard-like growth on the shell. Sometimes such eggs are said to be affected by mildew. 

 

 

Figure 16. Fungus on shells 

 

Incidence 

This defect should not occur under good management. Any incidence is unacceptable. 

Cause Control 

Poor hygiene during 

handling, storage and 

transport 

Do not use soiled egg-handling equipment. Regularly clean 

roll-out trays, collection belts and egg fi llers. Use correct 

egg-washing sanitisers and procedures. Clean and 

disinfect coolrooms regularly. 

Warm storage conditions or 

excess coolroom storage of 

eggs with other produce 

The storage temperature must be under 15 °C, and the 

humidity in the storage room under 80%. Store only eggs 

in the coolroom. 

Old eggs Do not keep old eggs in handling and storage areas 

because they are more prone to fungal attack. 

 

2. INTERNAL DEFFECT 

2.1  Blood spots 

Description  

Blood spots vary from barely distinguishable spots on the surface of the yolk to heavy 

blood contamination throughout the yolk. Occasionally blood may be diffused through 

the albumen or white of the egg. 
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Figure 17. Bloot spots 

 

Incidence 

The incidence varies between strains of bird and can be as high as 10%. Between 2 and 

4% of all eggs contain some blood. 

Cause Control 

Blood vessels rupturing in the ovary or oviduct, affected by:  

Levels of vitamin A and 

vitamin K in the die 

Keep vitamin premixes cool and dry. If you prepare 

your own, they must be properly formulated and 

mixed. 

Vitamin K antagonists (e.g. the 

drug sulphaquinoxaline and a 

component of lucerne meal) 

Layer diets should not contain high levels of lucerne 

meal. Withdraw the drug sulphaquinoxaline from 

layers at least 10 days before collecting eggs for human 

consumption and follow any other requirements for 

correct medication. 

Fungal toxins Do not allow feed bins or feed lines to become 

contaminated by stale, wet or mouldy feed. 

Lighting programme Do not use continuous light, or light programmes 

consisting of short, intermittent light periods. 

Frights and disturbances Take care that birds are not disturbed by unusual or 

sudden loud sounds in the layer shed. 

Avian encephalomyelitis Follow an effective vaccination programme. 

Strain of bird Incidence of this fault may be higher in some strains. 
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2.2  Meat spots 

Description  

Most meat spots are pieces of tissue from body organs, but some may be partially 

broken-down blood spots. They are usually brown in colour, and found in the thick 

albumen, chalazae, or the yolk. They range in size from 0.5 mm to more than 3 mm in 

diameter. 

 

 

Figure 18. Meat spots 

 

Incidence 

The incidence of meat spots ranges from less than 3% to 30% or more. It varies with the 

strain of bird, increases with the age of bird and may be higher in brown eggs. Many 

meat spots are too small to be detected by candling, especially in brown eggs. Less than 

1% of eggs are usually downgraded because of meat spots. 

Cause Control 

Ageing of bird Keep flock age as low as economically possible. 

For meat spots derived from blood 

spots, see causes and controls of 

blood spots  

  

 

2.3  Watery whites 

Description  

When an egg broken onto a flat surface has a watery, spread-out white, this usually 

indicates that the egg is stale. The height of the white and the weight of the egg are used 

to calculate a value in Haugh units on a scale of 0 to 110; the lower the value, the staler 
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the egg. A minimum Haugh unit measurement of 60 is desirable for whole eggs sold to 

the domestic consumer. Most eggs leaving the farm should average between 75 and 85 

Haugh units. 

 

 

Figure 19. Watery whites 

 

Incidence 

The development of watery whites is chiefly due to the increasing age of the egg. The 

rate of development is increased by high storage temperature and low humidity (see 

figure 22). As birds age, the Haugh unit value of their eggs decreases by about 1.5 to 2 

units per month of lay. Some birds consistently produce eggs with watery whites (Haugh 

units less than 30) later in lay. 

Cause Control 

Old eggs Minimise storage time on the farm by:  

• increasing the number of pick-ups per week for grading or 

delivery to retail outlets.  

• collecting and packing eggs laid on pick-up days so that they are 

consigned on that day.  

• grading eggs while they are fresh when packing them on the 

farm. 

High storage 

temperature and 

low humidity 

Reduce shed temperatures in summer. Collect eggs at least twice 

daily and even more frequently in summer. Store eggs in a 

coolroom at a temperature of less than 20 ºC e.g. 12 to 15 ºC 

(requirements may vary in different countries) as soon as 

possible after collection. If a humidifi er is not fitted to the cooling 
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unit, place an open tray of water in the coolroom to ensure 

humidity is kept at 70 to 80%. Oil eggs soon after collection. Use 

only an oil such as Caltex Pharma White 15 BP/USP approved for 

this purpose by the relevant authorities. 

Ageing of bird Keep flock age as low as economically possible. 

Diseases, e.g. 

infectious bronchitis 

and egg drop 

syndrome 

Follow effective vaccination programmes. 

Fungal toxins Do not allow feed bins or feed lines to become contaminated by 

stale, wet or mouldy feed. 

Ammonia Control ventilation to keep ammonia levels low. 

Rough handling Examine egg handling procedures and equipment, and modify to 

minimise bumping or shaking of eggs. 

Incorrect packing Pack eggs on filler flats with the air cell upwards. 

Birds which 

persisently lay eggs 

with watery whites 

Culling these birds is not practicable, as they are hard to identify. 

The only way of handling the problem is to remove the eggs at 

grading (like all eggs with watery whites, they are distinguished 

by an enlarged air cell). 

Strain of bird Be aware that some strains produce eggs with a high average 

Haugh unit rating. 
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Figure 20. Effects of egg age and storage temperature on egg Haugh unit value 

 

2.4  Pale yolks 

Description  

The colour of the yolk is due to substances called carotenoids. The nutritional value of 

the egg is not affected by the yolk colour. The intensity of yolk colour may be measured 

against standards such as the DSM Yolk Colour Fan. Most egg marketing authorities 

require deep-yellow to orange-yellow yolk colours in the range 9 to 12 on the DSM Yolk 

Colour Fan. Yolks of more intense colour may be required for specifi c markets.The most 

important sources of carotenoids in poultry feed are maize (corn), maize gluten, alfalfa 

(lucerne) and grass meals; these sources contain the pigmenting carotenoids lutein and 

zeaxanthin, which, together with other oxygen-containing carotenoids, are known by the 

collective name of xanthophylls. 

 

However, the carotenoid content in the ingredients of poultry feed is not constant; the 

pigmentation properties of the carotenoids can be weakened or lost in a variety of ways. 

These fluctuations in carotenoid content and availability concern both the poultry 

nutritionist and the feed producer. Because of such fluctuations, naturally-occurring 

carotenoids cannot be relied upon to provide the desired yolk colour or to provide a 

consistent colour. Therefore, nature-identical yellow and red carotenoids, such as 
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apoester and canthaxanthin, are commonly added to feed in order to achieve the desired 

egg yolk colour. Consumed by the laying hen, these supplemental carotenoids are readily 

transferred to the blood and then deposited in the yolk to provide pigmentation. 

 

 

Figure 21. Pale yolks 

Incidence 

A wide variation in colour may normally be expected in the yolks from any flock. If a 

flock averages a yolk colour score of 10 on the DSM Yolk Colour Fan, two out of every 

three eggs laid by the flock will score between 9 and 11. Also, one egg in 20 will score 

less than 8, and one in 20 greater than 12. 

Cause Control 

Deterioration of 

pigment concentrates 

Keep concentrates and premixes in airtight containers, in a cool 

place and away from sunlight. Store for short periods only. 

Insufficient 

carotenoids in the 

feed 

The required yolk colour score, the percentage of egg production 

and daily feed consumption of the flock are the major factors 

governing the amount of pigment needed in the layer diet. Adjust 

levels of natural or synthetic carotenoids to meet these needs. Do 

not rely too much on feed ingredients such as lucerne or maize, 

whose pigment concentrations can vary widely. 

Insufficient pigment in 

birds that are coming 

into lay 

Flocks coming into lay may have insufficient stores of pigment. 

Start feeding pigment sources 2 to 3 weeks before the fl ock 

starts to lay. 

Oxidising agents or 

pigment antagonists 

in the feed 

The addition of a recommended antioxidant to feed will help 

preserve yolk pigments. Either do not include high levels of 

barley or triticale in the diet, or, if they are included, adjust 
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pigment levels to higher than normal concentrations. 

Inadequate mixing of 

feed 

Always blend concentrates in a premix before adding to the rest 

of the feed for mixing. Make sure that mixing time is adequate. 

Storage of feed in 

damp and/or hot 

conditions 

Keep feed cool and dry. 

Rough handling or 

transport of feed 

Mixed feed should be handled carefully so that the various 

components do not separate out. This particularly needs to be 

checked when augers and automatic feeding systems are used. 

 

2.5 Mottled yolks and discoloured yolks 

Description  

The colour of the yolk may be uneven or patchy, as shown, or vary from the desired 

colour range (deep-yellow to orange-yellow).  

 

Figure 22. Mottled yolks and discoloured yolks 

Incidence 

Some degree of mottling occurs in more than 50% of all eggs. The severity of mottling 

increases as eggs become stale. Discoloured yolks are rare. 

 

Cause Control 

Mottled yolks have been attributed to: 

Poor handling and storage Minimise storage time on the farm by:  

• increasing the number of pick-ups per week for grading or 

delivery to retail outlets.  

• collecting and packing eggs laid on pick-up days so that 
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they are consigned on that day.  

• grading eggs while they are fresh when packing on the 

farm. Do not allow the temperature in the layer shed to 

become too high. Keep the coolroom temperature below 20 

°C, e.g. at 12 to 15 °C (guidelines/requirements may vary in 

different countries) and the humidity at 70 to 80%.  

Examine egg handling procedures and equipment and 

modify to minimise rough handling. Oil eggs soon after 

collection. Use only an oil approved for this purpose by the 

relevant authorities. 

Thin shells Make sure that feed contains the correct amounts and 

proportions of nutrients, particularly calcium. 

Gossypol in cottonseed 

meal 

Limit cottonseed meal with high gossypol content to 5% of 

the layer diet (recent work indicates that up to 10% of some 

solvent-extracted cottonseed meal products can be safely 

used as they have low levels of gossypol due to newer 

varieties and improved processing). If the diet contains high 

gossypol cottonseed meal, add iron at the rate of 0.05% by 

weight of the diet. This can be achieved by adding ferrous 

sulphate powder at the rate of 0.25% by weight of the diet. 

Treatment for worms Do not use combinations of the worming drugs piperazine, 

phenothiazine and dibutyltin dilaurate immediately before 

or during lay. However, the use of any one of these drugs at 

the recommended and approved dose rate is not 

detrimental. 

Certain antioxidants Do not feed gallic acid or tannic acid to laying hens. 

Raw soybean meal Use only heat-treated soybean products in layer diets. 

Discoloration of yolks has been attributed to: 

Gossypol in cottonseed 

meal 

Prevent bluish-green yolks by limiting cottonseed meal with 

high gossypol content to 5% of the layer diet. New varieties 
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and improved processing of CSM have been developed that 

have low levels of gossypol. If the diet contains cottonseed 

meal with high gossypol levels, add iron at the rate of 0.05% 

by weight of the diet. This can be achieved by adding 

ferrous sulphate powder at die rate of 0.25% by weight of 

the diet. 

The weed shepherd’s 

purse 

Prevent green yolks by excluding this plant from the diet. 

Cyclopropene fatty acids 

in cottonseed and certain 

weeds, e.g. marshmallow 

These substances may cause the yolk to become a salmon 

colour after storage. Exclude weeds from the layer diet. 

DPPD (diphenyl-para-

phenylenediamine) 

The antioxidant DPPD (diphenyl-paraphenylenediamine) 

(where approved for use) can cause excessive amounts of 

pigments from the feed to be deposited into the yolk. 

Worms or disease Disease or infestation with capillaria worms (cropworms) 

can produce ‘blond’ or ‘platinum’ yolks. Follow effective 

vaccination programmes against disease, observe hygiene 

measures and control worms. 

Balance of yellow to red 

pigments 

A low yellow:red carotenoid ratio in the feed, for example 

1.25:1, will produce apricot-coloured yolks. Maintain a 

yellow:red ratio of approximately 3:1, particularly when 

diets are low in natural pigments. 

 

2.6 Discoloured whites 

Description  

The normal, slightly yellow-green colour of egg white may darken to an objectionable 

yellow or green, as shown, or may even become pink. 
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Figure 23. Discoloured whites 

 

Incidence 

This problem is rare. 

 

Cause Control 

Excess of the vitamin 

riboflavin 

Excess riboflavin in the diet will produce green whites. 

Give only the amount necessary to meet the birds’ 

requirements. 

Cyclopropene fatty acids in 

cottonseed and certain 

weeds, e.g. marshmallow 

These substances may cause the white to become pink 

after storage. Limit cottonseed to 5% of the layer diet 

(solvent-extracted meals have low levels of cyclopropanoid 

fatty acid). Exclude weeds from the layer diet. 

Ageing of the eggs and/or 

poor storage conditions 

The whites of eggs stored for an extended period under 

poor conditions, e.g. at unsuitably high temperatures, may 

become much yellower. Make sure eggs are stored under 

optimal conditions, and minimise storage time. 
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2.7 Rotten eggs 

Description  

Bacterial or fungal contamination of the egg can produce black, red or green rots. The 

egg looks and smells putrid when broken out. 

 

 

 

Figure 24. Rotten eggs 

Incidence 

Under conditions of good management, the incidence of rotten eggs is very low, rising 

slightly in summer. Such eggs must be eliminated during grading, as they have such a 

detrimental effect on product image. It is unacceptable for even one rotten egg to reach 

the consumer. 

Cause Control 

Faecal 

contamination 

Follow relevant food safety handling and processing guidelines 

and requirements — details vary in different countries. 

Improper washing 

procedures 

Keep cage floors, collection belts and nest boxes free of droppings 

and egg contents. Brush roll-out trays frequently to keep them 

clean. Reject extremely dirty eggs. Wash dirty eggs only. The 

temperature of water used for washing should be 41—44 °C. Use 

only a recommended, registered egg-washing detergentsanitiser 

combination at the correct concentration. For bubble-type 

washers, change the washing solution every 3 to 5 baskets; 

otherwise, change the solution every 4 hours. Dry and cool eggs 

immediately after washing. Thoroughly clean and sanitise washing 

equipment daily, using a different detergent-sanitiser mixture 
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from that used to clean eggs. Do not wipe eggs with a damp cloth 

or rub them with abrasives. 

High storage 

temperature and 

humidity 

Reduce shed temperatures in summer. Collect eggs at least twice a 

day and even more often in summer. 

Old eggs As soon as possible after collection, store eggs in a coolroom at a 

temperature of 12 to 15 °C and a relative humidity of 70 to 80%. 

Make sure that eggs are not trapped in cages. Such eggs may 

eventually roll out and be collected when they are stale. If layers 

are kept on deep litter, collect eggs only from regularly used nests. 

Eggs discovered elsewhere may not be fresh. Reject any eggs 

whose freshness is in doubt. 

Infection in a hen’s 

oviduct 

Such infections are rare. If they occur, make every effort to identify 

and cull the affected birds. 

 

2.8 Roundworms in eggs 

Description  

Some eggs may contain one or more roundworms. These nematodes are intestinal 

parasites of hens. 

 

 

Figure 25. Roundworms in egg 

Incidence 

The incidence is quite rare. 

Cause Control 

Roundworm infestation of the Protect the flock from serious worm 
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intestinal tract. Roundworms migrate 

from the cloaca into the oviduct, where 

they may be enclosed in the egg. 

infestation by:  

• feeding a well-balanced diet.  

• preventing fouling of feed and water.  

• keeping birds off fouled or damp ground or 

litter.  

• regularly and thoroughly cleaning and 

disinfecting the poultry house.  

• keeping chickens separate from adult birds.  

Rearing and housing birds on wire reduces 

worm infestation.  

Deworm pullets before caging and treat layers 

if necessary. Check cull birds for roundworms. 

This will give an idea of the incidence of 

infestation in the flock. 

 

2.9  Off odours and flavours 

Description  

Some eggs may have an unusual or unacceptable odour or taste, although their 

appearance is normal. They differ from rotten eggs, which are obviously defective and 

smell putrid. 

 

 

Figure 26. Off odours and flavours 

 

Incidence 

Off odours and fl avours are rare in fresh eggs stored correctly. 
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Cause Control 

Old eggs Avoid the development of ‘stale odours’ by minimising storage 

time. High temperatures accelerate the development of ‘stale 

odours’. Reduce temperatures in the layer shed in summer. Collect 

eggs at least twice daily and even more frequently in summer. 

High storage 

temperatures 

Store eggs in a coolroom as soon as possible after collection, 

preferably at a temperature of 12 to 15 °C. Oil eggs soon after 

collection. Use only an oil such as Caltex Pharma White 15 BP/USP, 

approved for this purpose by the relevant authorities. 

Poor storage 

conditions 

Absorption of foreign odours from the storage environment can 

produce off odours and tastes in the egg. Among materials 

implicated are : 

• fish oils and meals.  

• sour milk.  

• strongly scented or decaying fruit and vegetables.  

• mould.  

• disinfectants.  

• kerosene.  

• poultry droppings.  

Eggs that have been oiled are less likely to absorb foreign odours. 

Strongly fl 

avoured feed 

ingredients 

‘Fishy’ or other undesirable flavours may be produced by feeding:  

• excessive amounts of low-grade fish meals or fish oils.  

• some vegetables including onions, turnips and excessive amounts 

of cabbage.  

• rapeseed. 

Micro-organisms Certain bacteria and fungi growing either on the outside or the 

inside of the egg may give an undesirable odour or fl avour to the 

egg contents without causing noticeable spoilage. Use the same 

control measures as to minimise the incidence of rotten eggs (see 

page 57), e.g. avoid faecal contamination, use proper washing 
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procedures, store eggs correctly and make sure they are as fresh as 

possible. 

Persistent layers 

of off-flavoured 

eggs 

Individual birds can continue to produce off-flavoured eggs 

regardless of feed and egg storage conditions. Such birds should be 

culled, but tracing them is extremely difficult. 
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CHAPTER III 

STRATEGY TO REDUCE EGG LOSSES 

 

 

Roland (1977) mentioned that the lost form which may be shell less; cracked or broken 

to the extent that they are not suitable for collection was 6.11 %. And another lost at 

farm was 1.16 % (Roland, 1988). So that the totally lost at these research based on 

Roland studies are 6.11 + 1.16 % = 7.26 %. Average lost on these research are 0.34 % 

lost eggs as determinate at references farm; 0.93 % at the medium farms; and  4.08 % at 

the small farms. So these results are better than that results as describe neither by 

Roland (1977) nor Roland (1988). The development of technology both in farm 

management  and strain used by the farmer may be caused reduce the egg  loss. 

 

Based on our seminar results (BBIB Batu, 2017) computation among lost eggs on 

reference; medium and small farm there are a huge different results especially between 

reference and medium farm compared to small farm. In general, the accident  on : Grass 

Crack; pimples; thin-shelled eggs; flat-side eggs; Body-cracked eggs; rough shells; 

misshapen eggs; and Pinholes were differences among of them. The total lost at reference 

farm, medium farm 0.34 %; at 0.93 % and unfortunately eggs losses on farm at small 

farm 4.08 %. It means that we have an opportunity to increase of small farm income by 

reducing cases on Grass Crack; pimples; thin-shelled eggs; flat-side eggs; Body-cracked 

eggs; rough shells; misshapen eggs; and Pinholes. 

 

Among the differences of shell problems, the three of type shell problems werere gross 

crack  (0.17 % on reference farm; 0.50 % on medium farm; and  2.04 on the small farm ) 

; pimples 0.07 % on reference farm; 0.09 % on medium farm; and  0.63 on the small 

farm) ; and  rough shells (0.05 % on reference farm; 0.15 % on medium farm; and  0.63 

on the small farm). Total average egg shell damages between results of the research and 

the literature shows that all of the types eggs damages results were under the normally 

percentage of the literature. It means that the small farm was subject to be developed to 

reduce the egg shell damage in term of Grass Crack and Pimple. In conclusion, the total 
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egg shell damages on small farm was 10 times than reference farm; and 5 times than 

medium farm. Total egg shell damage of  results  are under total egg shell damage 

recommended by literature. The small farms have an opportunity increasing their 

income by reducing egg shell damage in term of Grass Crack and Pimples. 

 

Based on data from the Indonesian Central Bureau of Statistics, the production of 

chicken eggs in 2015 reached 1.82 million tons, while the average per-capita egg 

consumption per year reached 4.94 kg. The population of Indonesia in 2016 is about 261 

million, so if the calculated average national consumption reached 1.29 million tons. It 

means that egg production in 2015 in Indonesia has a surplus of approximately 0.5 

million tons. This condition can still be optimized by minimizing the production of egg 

defects, especially at the level of breeders. 

 

Numerous factors affect the functional quality of the eggs  mostly prior to the egg is laid. 

The thickness of the shell is determined by the amount of time it spends in the shell 

gland (uterus) and the rate of calcium deposition during shell formation. If the egg 

spends a short period in the shell gland, the thickness will be less. Also, the time of the 

day when the egg is laid determines the thickness of the shell. In general, the earlier in 

the day or light portion of the photoperiod, the thicker the shell will be. 

 

Some strains of the birds may be able to deposit calcium for the egg shell at a faster rate 

than others, resulting in better deposition. It is observed that darker brown eggs have a 

higher shell quality than lighter brown eggs. Spesific strain tends to prodUce more eggs 

with a pinhole in the egg shell; blood spot and watery white.  

 

Diseases like infectious bronchitis (IB), Newcastle disease (ND), avian influenza (AI) and 

egg drop syndrome (EDS) affect the shell quality.IB virus causes soft/rough shelled eggs, 

discolouration; wrinkling of the shell; Gross Cracked; Thin-side eggs; Body-check egg; 

Flate-side egg; Sand paper egg; Misshape egg; Faecal contamination egg. EDS virus 

affects only the shell gland but with ND or IB, every portion of the reproductive tract can 
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be affected and also causes thin-side egg; watery white. Infectious Laryngotracheitis  

(ILT) causes sand paper eg. Avian enchephalitis causes Sand paper egg; blood spot.  

 

Poor housing, high ambient temperature, rough handling of the eggs will affect the 

eggshell quality. Since large eggs are more prone to cracks, the egg size must be 

managed through proper nutritional and lighting management.  

Eggs from hens in the 3L:1D (3 days light : 1 day dark) regimen had a significantly 

greater shell breaking strength than eggs from hens in the 16L: 8D (16 hours light : 8 

hours dark) regimen. Large increase of day length causes Flat-site Egg; Body-check egg; 

Blood spot; and sand paper egg. Ageing the bird affects on meat spot and watery white. 

Poor hygiene during handling, warm storage and transport will reduces fungus egg. Use 

cages designed to prevent access mechanical damage (Gross cracked) cause by in roll-

out try or toenails even egg eat by the birds (pinholes). Choose the collecting program 

more than 1 times to collect the egg. Maintenance the roof; nipples or drinking water 

properly so the egg will not be contaminated by drinking water especially drinking 

water with tetracycline (stained egg). Inadequate mixing of feed. Always blend 

concentrates in a premix before adding to the rest of the feed for mixing. Make sure that 

mixing time is adequate (pale yolk).  Storage of feed in damp and/or hot conditions.  

Keep feed cool and dry (pale yolk). 

 

The management practice of "forced" or "induced" moulting has shown to improve shell 

quality in all ageing flock. Following the moult, egg specific gravity, shell weight, shell 

thickness and percentage shell were either the same as they had been prior to the moult, 

or had improved, for all strains. Egg shell breaking strength improved in all strains as the 

result of the induced moulting. 

 

As the hen ages, the thickness of the shell usually declines. Older flocks lay larger eggs, 

which break easily. The hen is genetically capable of placing only a finite amount of 

calcium in the shell. Secondly, hen looses some of her ability to mobilize calcium from 

the bone, and is less able to produce the needed calcium carbonate. The absorption and 
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mobilization of calcium decreases to less than 50% of normal after 40 weeks of age 

(Gross cracked; Pimles; Body-check egg; and Pinholes). 

 

Drugs for example, sulfa drugs affect the eggshell quality whereas tetracyclines have 

some beneficial effects. Add the Vitamin A and K  when using sulphaquinoxaline and a 

component of lucerne meal. 10 days after using sulphaquinoxaline For human 

consumtion. Without using these vitamin, it will be blood spot. For treatment for worms, 

do not use combinations of the worming drugs piperazine, phenothiazine and dibutyltin 

dilaurate immediately before or during lay. However, the use of any one of these drugs at 

the recommended and approved dose rate is not detrimental (Mottled yolk).  

 

Many studies showed that saline drinking water, including tap water containing sodium 

chloride supplied to mature laying hens at concentrations similar to those found in 

underground bore water, has an adverse effect on eggshell quality while having little 

effect on feed intake, egg production or egg weight. Other author mentiones that the 

salinity will produce egg with  Gross cracked and Thinn-side egg. In contrast some 

reports indicate that there were no visible shell defects and specific gravity was also not 

adversely affected. 

 

While a genetic predisposition for egg and eggshell quality exists, good genes can be 

upset by environmental stresses. The shell is formed by the activity of cells lying the 

oviduct and uterus. Under stress the secretions of these cells become acidic and the cells 

can be damaged or destroyed.  In extreme cases, stress induced effects can result in 

eggshells that have excess deposits of calcium - a sort of powdery "bloom" on the surface 

and result in misshapen eggs. Relocation stress is known to have effects on the visual 

appearance of eggs produced; increasing the incidence of calcium coated and checked 

(misshapen) eggs. Major types of relocations, such as movement from one type of 

housing to a completely new housing environment, can produce severe visual defects of 

the egg. The high popullation of poultry or crowding can produce stress with higher case 

of Flate-side egg; Body-check egg and misshapen egg.The blood spot will happen if birds 

disturbed by unusual loud sounds. 



 
 
 

45 
 

One of the factors contributing to poorer eggshell quality in hot weather is inadequate 

feed intake. Eggshell quality is somewhat compromised during summer months. During 

exposure to warm environmental temperature, the hen reacts by increasing its rate of 

breathing (panting) in order to cool itself. This causes the lowering of CO2 in the blood 

and produces a condition termed "respiratory alkalosis". The pH of the blood becomes 

alkaline and the availability of calcium for the eggshell is reduced. This disturbance in 

acid-base balance causes an increase in soft-shelled eggs during summer.  

 

Temporary thinning of the egg shell may occur during periods of high ambient 

temperature (above 25ºC) since feed intake is reduced. The shells quickly regain normal 

thickness when temperatures are reduced and feed intake increases.  

 

Respiratory alkalosis also causes increased carbonate loss through the kidney resulting 

in competition between kidney and uterus for carbonate ion, consequently resulting in 

poor eggshell thickness.  

 

During heat stress calcium intake is reduced as a direct consequence of reduced feed 

intake and this stimulate bone resorption resulting in hyperphosphatemia. This inhibits 

the formation of calcium carbonate in the shell gland. Also heat stress reduces carbonic 

anhydrase (Zinc dependent enzyme) activity in the uterus. Under heat stress more blood 

is shunted to the peripheral tissues with concomitant reduction in flow of blood to the 

oviduct resulting in poor shell quality. Lastly the ability of layers to convert vitamin D3 to 

its active form is reduced during heat stress. High temperature will effect on gross 

cracked Control ventilation to keep ammonia levels low (watery white).  

 

There is a complex relationship between nutrition namely calcium, phosphorus, vitamin 

D3 and the hormonal system of the layer in calcium metabolism during lay. Calcium and 

phosphorus balance is critical for proper egg production and eggshell quality. Layer 

ration should be formulated with correct amount of calcium and phosphorus (usually 3.5 

- 4.0% calcium, 0.35-0.40% phosphorus). Avoid using feed contaminating with fungus. It 

cause blood spot and watery white.. Use only heat-treated soybean products in layer 
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diets and not raw soybean meal (moulted yolk). Cyclopropene fatty acids in cottonseed 

and certain weeds, e.g. marshmallow. These substances may cause the yolk to become a 

salmon colour after storage. Exclude weeds from the layer diet (Discoloration of yolks). 

DPPD (diphenyl-para-phenylenediamine). The antioxidant DPPD (diphenyl-

paraphenylenediamine) (where approved for use) can cause excessive amounts of 

pigments from the feed to be deposited into the yolk (Discoloration of yolks). 

 

 Disease or infestation with capillaria worms (cropworms) can produce ‘blond’ or 

‘platinum’ yolks. Follow effective vaccination programms against disease, observe 

hygiene measures and control worms (Discoloration of yolks). Balance of yellow to red 

pigments. A low yellow:red carotenoid ratio in the feed, for example 1.25:1, will produce 

apricot-coloured yolks. Maintain a yellow:red ratio of approximately 3:1, particularly 

when diets are low in natural pigments (Discoloration of yolks). Excess of the vitamin 

riboflavin. Excess riboflavin in the diet will produce green whites. Give only the amount 

necessary to meet the birds’ requirements (Discoloured white). Cyclopropene fatty acids 

in cottonseed and certain weeds, e.g. marshmallow. These substances may cause the 

white to become pink after storage. Limit cottonseed to 5% of the layer diet (solvent-

extracted meals have low levels of cyclopropanoid fatty acid). Exclude weeds from the 

layer diet (Discoloured white). 

 

Both excess and deficiency of calcium will negatively affect the shell quality. An egg 

contains almost 2 grams calcium; hence an average of 4 grams of calcium intake per day 

is required by a layer to maintain good shell quality since only 50 - 60% of dietary 

calcium is actually used in shell formation. Calcium requirement of a laying hen is 4 - 6 

times that of a non-laying hen. The egg enters the shell-gland region of the oviduct - the 

uterus - 19 hours prior to oviposition, and the shell does not store calcium ions to attach 

on protein matrix. 

 

During the last 15 hours of shell formation, calcium movement across the shell gland 

reaches a rate of 100-150 mg/hr. This process draws calcium from two sources: diet and 

bone. Normal blood calcium level is about 20 - 30 mg/dl with a normal layer ration of 
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3.56% calcium or higher, while layers on a 2% calcium diet, 30- 40% of the calcium is 

derived from bone. It is therefore important to have pullets, prior to lay, on a high level 

of calcium to store it on body.  

 

Intestinal absorption of calcium in the diet is about 40% when the shell gland is inactive, 

but reaches 72% when active. This time closely coincides with late afternoon or the dark 

hours for the layer. Having higher calcium levels in the gut during this time is important 

to ensure calcium is being taken from the diet and not bone. Large particle sizes of 

calcium sources allow calcium to be metered throughout this time.  

 

In growers, most importantly, high calcium levels during the growth period will 

interfere with the proper development of the parathyroid gland by increasing gut pH, 

which will decrease absorption. The damage to the parathyroid would be permanent 

and would affect the bird's laying cycle afterwards.  

 

The phosphorus content of the eggshell is small i.e. 20 mg, compared with 120 mg in the 

egg contents. There is also uneven distribution of the phosphorus in the inner and outer 

layers of the shell. Phosphate ions have an inhibitory effect on the CaCO3 and bring the 

shell formation to an end.High levels of phosphorus in the blood will inhibit the 

mobilization of calcium from bone. The absorption of calcium and phosphorus are 

interrelated and can be influenced by (1) Source and form of calcium and phosphorus; 

Calcium source and particle size plays a role in calcium level in the gut when needed. 

Phosphorus must be in a form that is available and usable by the layer, (2) Intestinal pH; 

Phosphorus absorption is optimal at pH 5.5-6.0. When the pH is higher than 6.5, 

absorption of phosphorus markedly decreases. Excess free fatty acids in the diet can 

cause the pH to decrease and therefore, interfere with calcium and phosphorus 

absorption.  

 

High calcium or phosphorus levels in the intestine reduce the absorption of both. High 

calcium increase the pH in the gut and phosphorus absorption is decreased along with 

zinc and manganese absorption. High plasma phosphorus decreases calcium absorption 
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from the gut and calcium mobilization from the bone. Phosphorus is an integral part of 

the acid-base balance in the body. The proper ratio of calcium to phosphorus (Ca: P 

ratio) for growing birds is 1.5-2.0 Ca: 1.0P.  

 

Vitamin D3 metabolite is essential in absorption of the Calcium. Vitamin D3 is vital for 

absorption and mobilization of calcium during shell synthesis. The importance of 

adequate vitamin D3 intake by the hen is obvious and it is essential for proper calcium 

and phosphorus utilization. However, excess vitamin D3 and its metabolites have not 

shown to benefit eggshell quality when normal hens are already consuming adequate 

vitamin D3 .Vitamin D3 is the major control element in stimulating calcium absorption 

from the intestine.  

 

This effect is facilitated by the synthesis of calcium-binding protein (CBP). Vitamin 

D3 intake must be adequate. The function of vitamin D3 is related to its metabolite 1,25 

dihydroxy D3 that is formed in the bird's liver and kidneys. Any problem that affects the 

integrity of these organs or the parathyroid gland will have an adverse effect on the 

action of vitamin D3 and thereby calcium absorption and metabolism. 

 

Diet formulation also plays an important role. Shell breaking strength was greater for 

the sorghum diet than wheat or barley based diet and less for maize-soya diet. High 

levels of calcium and phytate in the diet of laying hen reduce the availability of trace 

minerals, especially manganese and zinc. Addition of non starch polysaccharides 

breaking and phytase enzymes to the feed tends to improve eggshell quality. No 

deleterious effects on egg and eggshell quality were observed when levels of chloride 

and magnesium were upto three times higher than recommended levels. Excess dietary 

chlorine, however, decreases blood bicarbonate concentration, which plays a pivotal role 

in eggshell calcification. Low dietary cationic-anionic balance, presence of non starch 

polysaccharides, mycotoxins and contaminants results in poor shell quality. 1-2 weeks  

before rearing it should control the nutrition in order to avoid the misshape egg and 

Thin-site egg. 
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If there are not properly during mixing the feed and then some component became 

separated out: Grass crock and pinholes. Deterioration of pigment concentrates. Keep 

concentrates and premixes in airtight containers, in a cool place and away from sunlight. 

Store for short periods only (pale yolk). Insufficient carotenoids in the feed. The 

required yolk colour score, the percentage of egg production and daily feed consumption 

of the flock are the major factors governing the amount of pigment needed in the layer 

diet. Adjust levels of natural or synthetic carotenoids to meet these needs. Do not rely 

too much on feed ingredients such as lucerne or maize, whose pigment concentrations 

can vary widely (pale yolk) 

 

Insufficient pigment in birds that are coming into lay. Flocks coming into lay may have 

insufficient stores of pigment. Start feeding pigment sources 2 to 3 weeks before the 

flock starts to lay (pale yolk). Oxidising agents or pigment antagonists in the feed. The 

addition of a recommended antioxidant to feed will help preserve yolk pigments. Either 

do not include high levels of barley or triticale in the diet, or, if they are included, adjust 

pigment levels to higher than normal concentrations (pale yolk). 

 

For egg handling, high storage temperature and low humidity cause watery white. 

Reduce shed temperatures in summer. Collect eggs at least twice daily and even more 

frequently in summer. Store eggs in a cool room at a temperature of less than 20 ºC e.g. 

12 to 15 ºC (requirements may vary in different countries) as soon as possible after 

collection.  

 

If a humidifier is not fitted to the cooling unit, place an open tray of water in the cool 

room to ensure humidity is kept at 70 to 80%. Oil eggs soon after collection. Use only an 

oil such as Caltex Pharma White 15 BP/USP approved for this purpose by the relevant 

authorities.Pack eggs on filler flats with the air cell upwards (watery white). 
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