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Unit 12: Utilization of egg as human food
12.1. Food processing of eggs
12.2. Product diversification of eggs
FOOD PROCESSING OF EGGS
Liquid, frozen, and dried egg products are widely used by the food service industry such as
scrambled or made into omelets, or as ingredients in other foods, such as prepared
mayonnaise, ice cream, salad dressings, frozen desserts, cream puff, cakes, confections etc.
The term “egg products” refers to eggs that are removed from their shells for processing at
facilities called “breaker plants.”
The processing of egg products includes breaking eggs, filtering, mixing, stabilizing,
blending, pasteurizing, cooling, freezing or drying, and packaging. Shell eggs must be
washed and completely dried prior to breaking. Eggs with broken shell membrane are not
permitted for human consumption. The egg breaking room should be separate from the egg
washing room. The development of highly automatic, computer controlled egg breaking and
separating machines is a key achievement in the production of egg products. The basic egg
breaking unit is composed of a cracker and a yolk-albumen separator. The crack head cracks
the shells at the center and pulls the two shells apart. The yolk albumen separator has two
cups positioned one above the other. After cracking, the egg content falls into the top cup to
retain only yolk while the white slides to the bottom cup. Many of these units are attached
to a round or oval rotating table which provides great processing capacity, as many as
188,000 eggs per hour in modern egg breaking machines. Breaking machines are and
sanitized after 4 h of operation, and at the end of the final shift of operation. Holding tanks
and pipes are made of stainless steel and are cooled by ice water running between the inner
and outer walls, keeping the liquid eggs as cold as possible. Strict sanitation and temperature
control are the key factors in maintaining low microbial load. After breaking, the edible
liquid products are filtered, ingredients (salt, sugar, etc.) are added, blended, standardized,
and pasteurized prior to packaging in a separate room or further frozen or dried.
Liquid egg products
Liquid egg white usually has a total solids content of ~12%. The solids content can be
affected slightly (usuallywithin 1%) by loss of moisture and egg stocks (smaller eggs have
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higher solids level while larger eggs from older birds have lower solids level). The pH of
liquid whites ranges from 7.6 to 9.3, depending on the amount of carbon dioxide lost from
the egg. Liquid egg whites obtained from stored eggs usually have higher pH; as the eggs
are stored, the pH will increase due to carbon dioxide loss through the shell during storage.
The amount of carbon dioxide loss is the only factor that can affect the pH of liquid egg
whites, which depends on the egg temperature, the amount of carbon dioxide in the
environment and the degree of egg sealing or oiling. Liquid whole egg is a blend of egg
white and egg yolk. The solids level of a blend of egg whites and egg yolk in natural
proportions is about 23–25%.
Pasteurization
After breaking, the liquid eggs should be pasteurized as soon as possible to reduce the
possibility of food-borne pathogen contamination or proliferation. The bacterial quality of
liquid products depends on the quality of the eggs being broken, the sanitation conditions in
the plant, and handling practices. Egg products must be pasteurized to eliminate Salmonella.
The pasteurization process involves a combination of time and temperature in order to reduce
the number of viable pathogens, especially Salmonella. The USDA now requires that liquid
whole egg be heated to at least 60°C (140°F) and held for no less than 3.5 min, or at least
(134°F) and held for no less than 3.5 min, or at least 55.6°C (132°F) but held for 6.5 min for
egg white. Liquid egg products, especially egg whites, are very susceptible to heat treatment,
resulting in protein damage and impaired functionality. Adding additives, including
carbohydrates such as sucrose, glucose or fructose, or salt at 10% levels can protect
susceptible egg proteins from damage and therefore allow higher temperatures, of
approximately 3–6 °C before heat damage occurs.
Desugarization
Controlled bacterial fermentation is preferred to eliminate pathogens and also to reduce the
time required for fermentation. A number of strains, including acid-producing organisms
such as Lactobacillus species, Streptococcus diacetilactis, Klebsiella pneumoniae, etc., are
used for removal of sugar. This method is widely accepted for desugarization of egg whites.
The albumen is first pasteurized and then acidified to pH 7.0–7.5 with food-grade citric or
lactic acid. The liquid is then inoculated with the proper culture and held at 30–33°C to
prepare inoculum. The culture is then frozen for future use as inoculum in the fermentation
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of large batches of egg white. The level of inoculum is usually 10–15% of the total batch
weight (Sebring, 1995). Yeast fermentation is also used to desugar whole egg, egg white,
and egg yolk. The pH of the liquid egg is adjusted to the range 6.0–7.0, by addition of dilute
hydrochloric acid, and controlled fermentation is maintained by adding food grade baker's
yeast (Saccharomyces cerevisiae). Fermentation of whole egg with 0.2–0.4% by weight of
moist baker’s yeast at 22–23°C depleted the sugar within 2–4 h.
Dehydration
Dried egg products are used for the production of bakery goods, mayonnaise, salad dressing,
pasta, etc. Use of dried eggs facilitates storage and transportation, as they are easy to handle
and to formulate. The drying process is mainly performed by spray drying, pan drying, or
belt drying. Concentration of liquid egg products before drying is a means of improving
thermal efficiency, increasing the capacity of a dryer, and changing product characteristics
such as lighter bulk density; liquid eggs can be concentrated using vacuum-evaporation or
ultrafiltration. Spray drying is the most common method used. In this method the liquid egg
is atomized by high-pressure nozzles (500–6000 psi) into a stream of hot air for instant
removal of water.
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Egg Products Processing
The processing of egg products includes:
 Receiving shell eggs
 Washing/sanitizing/candling eggs
 Breaking eggs
 Handling liquid egg product:
o Filtering
o Blending
o Mixing
 Cooling
 Pasteurization
 freezing or drying
 Packaging
 Storage
 Shipping
Receiving Eggs
Eggs are transported to the plant directly from either laying hens or contract flocks, or both.
When eggs come directly from the egg-laying farm to the egg breaking or processing plant,
they are called in-line operations. There is a very short time between when the eggs are laid
and when they reach the egg processing plant. Another way of delivering eggs is in filler-
flats (off-line systems) that come from contract flocks. Contract flocks are chicken houses
that the company contracts to furnish eggs. The eggs from off-line systems can come from
multiple chicken farms and there may be a lot of variability (hours to days to weeks) in the
age of the eggs.
Washing Eggs and Sanitizing
Shell eggs, when presented for breaking, must be clean. Modern egg washers use pressure
sprays, rotating brushes, and an egg-spinning device that increases contact between the egg
and the brush and minimizes damage to the eggs.
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Candling Eggs
In the candling process, eggs are mechanically rotated several times over a bright light to
examine the internal quality of the egg. The primary function of the candling procedure is to
remove the dirty or cracked, and ineligible eggs before the breaking step.
Breaking Eggs
In breaking room facilities and operations, shell eggs are broken and the liquid is separated
from the shells. After the egg is broken, the breaking machine can separate the yolk from the
white.
Liquid Egg Product Handling
After breaking, the liquid egg flows into collection vats (balance tanks) by gravity. A
perforated plate contained within the vat serves as a filter to remove eggshells. The liquid
egg is pumped through a filter and then is pumped to the cooling system. After cooling, the
liquid egg is pumped to a storage silo for further processing.
Further Processing
Pasteurization, stabilization, or drying operations shall start as soon as practicable after
breaking to prevent deterioration of product, preferably within 72 hours from time of
breaking for egg products other than whites which are to be desugared.
Pasteurization
Pasteurization involves rapidly heating the product and holding the product at a minimum
required temperature for a specific time. Reason for pasteurization is to destroy Salmonella
without affecting the characteristics of the final egg product. Two common types of
pasteurization are high temperature-short time (HTST) pasteurization and batch
pasteurization. In this training, we will focus on HTST pasteurization. Batch pasteurization
is no longer used. After pasteurization, it is essential to handle the pasteurized egg product
in a sanitary manner to prevent cross-contamination. The pasteurized liquid product may be
handled as follows:
 packed in containers (plastic buckets, bag-in-box, packages, milk containers, etc.) to
be marketed
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 further processed (add ingredients post pasteurization, freeze or dry)
 shipped in tankers to another egg products plant or distributor
Freezing
Frozen egg products include separated whites and yolks, whole eggs, blends of whole eggs
and yolks, and whole eggs with added ingredients. They are produced from pasteurized
liquid egg products by using a blast freezer at temperatures of –10°F to – 40°F. Frozen egg
products have a long shelf life when kept at less than 10°F.
Drying
Industry has developed a variety of dried egg products, including dried egg white, dried plain
whole egg and yolk, and specialty dried egg products. Egg products fall under two basic
categories when considering their drying characteristics:
 Egg white products
 Whole egg and yolk products
The two common methods that industry uses to produce dried egg products are:
 Spray drying – atomized liquid egg product is sprayed into a stream of hot air,
collected and packaged. This is the predominant method used by the dried egg
product industry. Spray drying does not kill microorganisms. However, it does
extend product shelf life.
 Pan drying or albumen flake process – unpasteurized egg whites are dried on pans to
produce a flake-type or granular material. This method is used for the confectionary
industry.
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Figure: Processing of egg and egg products
PRODUCT DIVERSIFICATION OF EGGS
Egg products
Although per capita consumption of fresh eggs has declined since 1950, the utilization of
eggs in other food products has increased. As ingredients, egg products are tailored to suit
the specific needs of the food processor. For example, the foaming properties of the white
or yolk are important in bakery products; egg yolk serves as an emulsifier in mayonnaise
and salad oils; and the addition of eggs to meats or other foods enhances their binding
properties.
Egg products, in the form of liquid, dried, or frozen eggs, are used as ingredients in many
kinds of food products. In addition, specialty egg products are sold as convenience foods
directly to the consumer or to food-service establishments
Liquid egg products
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Refrigerated liquid egg products have become increasingly popular, especially in food-
service establishments. Liquid egg products may be delivered in a variety of packages,
including bulk tank trucks, smaller portable tanks or “totes,” paper cartons, hermetically
sealed polyethylene bags, lacquer-coated tins, and plastic pails. These products include
liquid egg whites, liquid egg yolks, and various blends of the whites and yolks. Normally,
liquid egg products are pasteurized at 60 °C (140 °F) for 3.5 minutes and have a shelf life of
two to six days. Some liquid egg products are processed using ultra pasteurization and
aseptic packaging techniques to extend their shelf life to about six weeks.
Dried egg products
Dried or dehydrated eggs are less expensive to ship, more convenient to use, and easier to
store than fresh whole eggs. Spray dryers are used to produce a high-quality egg product
with foaming and emulsification properties similar to those of fresh eggs. The dehydrated
eggs are packed in containers ranging from small pouches to large drums, depending on their
commercial application. Several types of dried egg products are produced for various
applications in the food industry (e.g., cake mixes, salad dressings, pasta). These products
include dried egg white solids, instant egg white solids, stabilized (glucose removed) whole
egg solids, and various blends of whole egg and yolk with sugar or corn syrup. Most dried
egg products have a storage life of one year when refrigerated.
Frozen egg products
Frozen egg products are often preferred as ingredients in certain food products. Salt, sugar,
or corn syrup is normally added to yolks or whole eggs prior to freezing in order to prevent
gelation or thickening of the products. Egg whites freeze well without any additives. Egg
products are frozen at −23 °C (−9 °F) and are packed in different-sized pouches and waxed
or plastic cartons. Products include egg whites, egg yolks, salted yolks, sugared yolks, salted
whole eggs, sugared whole eggs, and various yolk and white blends with or without added
sugar or salt. At frozen temperatures they have a shelf life of about one year.
Specialty egg products
A number of specialty egg products are available to both individual consumers and
institutions. Commercial salad bars utilize cryogenically frozen and diced hard-cooked eggs
and pickled or plain hard-cooked eggs. Several frozen, precooked egg products are available
in markets, including egg pizza, scrambled eggs, omelettes, French toast, breakfast
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sandwiches, crepes, and quiches. Several low-cholesterol or cholesterol-free egg substitutes
have been developed by replacing the egg yolk with vegetable oils, emulsifiers, stabilizers,
colour, vitamins, and minerals. Fat-free egg substitutes have also been developed for
commercial use.
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