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DESCRIPTION
FIELD OF THE INVENTION

[0001] The present invention generally relates to the field of egg products. More particularly 
the invention relates to a process for the production of an egg product that is usable in 
particular as a spread. Furthermore the invention relates to an egg spread that has smooth 
texture and in addition has an extended shelf life.

BACKGROUND OF THE INVENTION

[0002] Eggs have significant protein, vitamin and mineral content and relatively low saturated 
fat content. Furthermore eggs have a low energy density, approximately 75 kcal per medium­
sized egg, and are a valuable component in a healthy diet. Eggs supply all essential amino 
acids for humans and provide several vitamins and minerals, including vitamin A, riboflavin 
(vitamin B2), folic acid (vitamin Bg), vitamin Βθ, vitamin B12, choline, iron, calcium, phosphorus 

and potassium. Eggs are an important source of high quality protein with high digestibility. The 
protein quality of egg (protein digestibility corrected amino acid score; biological value; net 
protein utilization; protein efficiency ratio; protein digestibility) ranks consistently high, even 
against other high quality sources of protein such as beef and cows' milk [Layman KL, 
Rodriguez NR. Egg protein as a source of power, strength and energy, Nutrition Today, 44, 1, 
2009],

[0003] Eggs are common food and one of the most versatile ingredients used in cooking. One 
of the most popular innovations in Finnish cuisine is egg butter. This rich and creamy spread is 
commonly served with pastries. In Finland, egg butter is typically spread over heated Karelian 
pastries before eating. In Estonia, egg butter and dark rye bread are traditionally included in 
the Easter Sunday meal.

[0004] Egg butter may be made by combining only the yolks from the hard-boiled eggs with 
whipped butter to form a spread. Although some traditional home recipes do not use the egg 
white, most current recipes do add them usually in a form of cooked whole eggs. When the 
whites of the eggs are added, they are finely diced so they will mix as well as possible. The 
reason that the egg whites are not always added is that they never fully mix with the yolks and 
the butter, and the spread then may appear lumpy and not smooth and creamy. Obviously, 
development of an egg spread which has conformity and spreadability would be highly 
desirable for consumers.

[0005] Egg butter is traditionally made by blending fresh cooked and sliced eggs and butter 
thus having microbiological shelf life for only few days. An egg butter having a longer 
refrigerated shelf life would be desired.
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[0006] Also egg spreads or egg salads different from the traditional egg butter are available. 
Typically, such egg products contain oil-in-water emulsions, such as mayonnaise, prepared 
from vegetable oils. For example, JP 2007097489 discloses a method for preparing an egg 
salad, wherein cooked and partly solidified egg whites are cut into dices, and mixed with hard- 
boiled and diced egg yolk material, which are further mixed with mayonnaise (prepared from 
vegetable oil, egg yolk and vinegar) and salt; whereas JP 2008125392 discloses an egg salad 
kit which is preservable for a long period and contains separately prepared and packed i) heat 
coagulated egg yolk and oil-in-water emulsifying seasoning, and ii) heat coagulated egg white. 
US 2009/0304863, in turn, discloses an egg spread containing vegetable oil and egg yolk (as 
mayonnaise), and cooked and boiled eggs. None of these egg products contain solid fat.

[0007] Presently, the most conventional and widely used technique for inactivating micro­
organisms is thermal processing. Thermal processing methods, such as pasteurization and 
sterilization methods, are commonly used to extend the shelf life of food products. Although 
conventional thermal sterilization methods are quite effective for inactivating a wide range of 
both vegetative and non-vegetative forms of micro-organisms on many types of products, 
there are several disadvantages. For example, thermal sterilization often affects the natural 
taste, colour and/or texture of many products. For certain egg products thermal sterilization 
may not be applicable at all due to coagulation. Moreover, thermal process cannot be applied 
to several fat containing food products due to the loss of the consistence of the food during the 
process.

[0008] Egg products may be pasteurized by heat treatment to reduce the number of harmful 
bacteria. In some instances it is also possible to treat fresh egg material without coagulating 
the egg e.g. by exposing the egg material to electromagnetic radiation or high frequency radio 
waves.

[0009] High pressure processing (HPP) methods have been widely investigated and reported 
due to their efficacy for reducing the risk of microbial spoilage of foodstuffs and thereby 
extending the period for which foodstuffs can practically be stored. A method for inactivating 
microorganisms in a product using high pressure processing (HPP) is disclosed e.g. in 
US6635223 B2. The method involves the steps of packing the product in a flexible container, 
heating the product to a pre-pressurized temperature, subjecting the product to a pressure at a 
pressurized temperature for a time period; and reducing the pressure after that time period. 
The method may also further comprise an additional step of subjecting the product to a 
predetermined amount of oxygen for a time interval. US20080311259 involves a method and 
an apparatus for using high pressure to ensure microorganism inactivation in liquid products, 
and in particular liquid egg products. W02006012085 discloses a method of extending shelf 
life of egg products with high pressure treatment.

BRIEF DESCRIPTION OF THE INVENTION
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[0010] An object of the present invention is to provide an egg product which may have both an 
extended refrigerated shelf life and pleasant consistence, and spreadability. The objects of the 
invention are achieved by a method and product which are characterized by what is stated in 
the independent claims. The preferred embodiments of the invention are disclosed in the 
dependent claims.

[0011] The invention is based on the idea of preparing an egg spread from a separate egg 
yolk and egg white material so that one part of egg yolk material is frozen and thawed and 
mixed with the solid fat component after which the cooked egg white material and the cooked 
egg yolk material are all mixed together. The invention is based on the realization that egg yolk 
due to its emulsifying properties specifically affects the butter consistence which later is 
preserved in the end product. In addition, using separate egg materials (white and yolk mass) 
instead of cooked eggs allows the producer to better optimize the sensory quality of the end 
product.

[0012] The present preparation method provides an egg spread that is easily spreadable 
when taken from refrigerated temperatures as compared to the traditionally made egg butter, 
but advantageously has a composition similar to that of traditional egg butter. Moreover, the 
product of the invention is ready to eat without additional cooking or other food preparation. 
The product of the invention may be utilized as a nutritive preparation, as a spread on bread, 
as dressing in salads or as basic or accompanying foodstuff. The product obtained by the 
method of the present invention has an extended shelf life as determined by bacteria 
population density in the product and/or organoleptic properties.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The present invention relates to a method for producing an egg spread and the egg 
spread obtained by the method. A spread is a food that is literally spread, generally with a 
knife, onto bread or other food products. Spreads are added to food to provide flavor and 
texture and selected nutrients.

[0014] The method comprises steps of providing pasteurized liquid egg yolk material prepared 
by thawing frozen egg yolk material; providing a solid fat component; mixing said egg yolk 
material and said solid fat to make softened fat blend; providing pasteurized liquid egg white 
material and cooking it followed by cooling; providing pasteurized liquid egg yolk material, 
cooking and cooling and optionally slicing it; mixing cooked egg materials with the softened fat 
blend in a food cutter or a blender; packing the product into a flexible and sealable package; 
and pressurizing the packaged product with high pressure processing (HPP). The product is 
stored refrigerated until use.

[0015] The liquid egg yolk material means egg yolk obtained after separating the yolk and the 
white by breaking fresh eggs, and as such, the liquid egg yolk is substantially free of egg white. 
Pasta type liquid egg yolk material prepared by thawing frozen egg yolk material means that
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fresh egg yolk has been packed and frozen according to the industrial practice, typically at -18 
to -24°C after which the material has been thawed in cold room below 6°C.

[0016] The liquid egg white material means egg white obtained after separating the yolk and 
the white by breaking fresh eggs, and as such, the liquid egg white is substantially free of egg 
yolk.

[0017] The liquid egg yolk material and liquid egg white material are pasteurized by any 
suitable means according to the industrial practice. For example, the egg material may be 
pasteurized by heat treating the egg material to temperatures of about 60 - 70°C for 3 - 5 min. 
Preferably the pasteurization is done at about 62°C for about 3 min. The egg material may also 
be pasteurized by processes other than heating the egg material, for example by exposing the 
egg material to electromagnetic radiation, such as infrared or gamma irradiation or high 
frequency radio waves. The egg material may also be non-pasteurized. Before or after 
pasteurization any suitable antimicrobial agent or microbicide may be added to the egg 
material. Preferably, the egg material is treated in a manner sufficient to pasteurize the 
material without coagulating the egg. The egg material may also be pasteurized as part of the 
cooking.

[0018] The liquid egg materials are packed before cooking, for example in a sealable flexible 
plastic material like a plastic bag or any suitable food grade material. Cooking is done 
according to the industrial practice, typically at about 92°C for about 20 min and 10min for egg 
white and egg yolk, respectively. This results in hard-boiled egg material.

[0019] The frozen and thawed egg yolk material is mixed with a solid fat component to make 
softened fat-egg yolk blend. As used herein, the fat component means butter, vegetable fat or 
their blend. A solid fat is used, most preferably butter. The fat component is mixed with egg 
yolk material optimally in a ratio 2:1, however the blend may contain 30 - 50% fat and 10 - 40% 
frozen and thawed egg yolk material from the total mass of fat-egg yolk blend. The amount of 
the egg yolk material is adjusted according to the solidity of the fat component. Preferably the 
final spread has about 40% butter, vegetable fat, or their blend. The frozen and thawed egg 
yolk alters the texture of the butter so that the mixture becomes easily spreadable and tempers 
at a faster rate when taken from refrigerator to room temperature as compared to plain butter. 
In this context, butter means the common dairy product that is made by churning fresh or 
fermented cream or milk. Preferably the butter made from cows' milk is used, but butter from 
the milk of other mammals, including for example sheep, goats, buffalo, and yaks may be also 
utilized. Vegetable fat can be any fat or oil that has a plant origin rather than an animal origin. 
Fat blends can be any fat-containing product like margarines, blends of butter and vegetable 
fat, spreads and spreadable cheeses which consist of a liquid oil fraction and a so-called 
hardstock. The liquid oil fraction typically comprises liquid unmodified vegetable oils such as 
olive oil, soybean oil, sunflower oil, rapeseed oil, corn oil and blends of vegetable oils. 
Hardstock typically comprises a blend of fats that are solid at room temperature. The fat 
component of the egg spread may also be a cheese, preferably processed cheese or soft 
cheese.
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[0020] The cooked egg yolk and egg white materials are chopped and mixed with the 
softened fat-egg yolk blend to obtain the egg spread, which has a texture resembling the 
traditional egg butter. Preferably this is done in a food cutter or a blender. The ratio of egg 
white material to egg yolk material in the final spread is optimally about 50:50, however this 
may vary depending the amount of added cooked egg yolk material. In one embodiment the 
spread contains about 20% frozen and thawed egg yolk material and about 10% cooked egg 
yolk material. In another embodiment the spread contains frozen and thawed egg yolk and 
cooked egg white, but not cooked egg yolk. The spread without cooked egg yolk material has a 
ratio of egg white to egg yolk about 30:20. Any flavor, additives, such as salt, seasoning or 
additional food particulates like ham cubes may be mixed to the blend in a cutter. These 
components in part may also be added to the egg white material and/or egg yolk material 
already before its cooking. The egg spread may include one or more antimicrobial agents 
and/or acidifying agents, but preferably it does not.

[0021] The egg spread is packed and the product is preferably treated by high pressure 
processing (HPP), but it may also be untreated. HPP is a food processing method where food 
products are exposed to elevated pressures, in the presence or absence of heat, to inactivate 
microorganisms. HPP is also known as high hydrostatic pressure processing (HPP) and ultra 
high-pressure processing (UHP).

[0022] In the present invention non-thermal HPP is used. Non-thermal HPP means that heat 
treatment is not done in the HPP process, i.e. HPP treatment is done at a refrigerated 
temperature (at +2-+6 °C) or at room temperature or ambient temperature. This non-thermal 
HPP processing extends the shelf life of the egg based product without detrimentally altering 
the organoleptic and nutritional properties of the product. Non-thermal HPP eliminates thermal 
degradation, and allows for the preservation of 'fresh' characteristics of the egg product. The 
high pressure processing is typically performed at 250 - 700 MPa for 2 - 10 minutes. The 
refrigerated shelf life for over 4 days up to at least 30 days can be obtained for the product 
after the HPP processing. The obtained egg spread maintains acceptable organoleptic 
properties for over 4 weeks. As used herein, the refrigerated shelf life means the length of time 
that an egg-product may be stored at a refrigerated temperature without becoming unfit for 
use, consumption, or sale. Shelf life is the recommended maximum time for which an egg 
product can be stored, during which the defined quality of a product remains acceptable under 
expected storage conditions.

[0023] The present invention further relates to an egg spread or similar product comprising 
fat; frozen and thawed egg yolk material; cooked egg white material; cooked egg yolk material; 
and optionally additives, flavour, seasoning or food particulates.

[0024] The fat in the egg spread is butter, vegetable fat or their blend. A solid fat is used, most 
preferably butter. The egg spread of the invention contains about 30 - 50% fat, about 20% 
frozen and thawed pasteurized egg yolk material, about 30% cooked pasteurized egg white 
material; about 10% cooked pasteurized egg yolk material; and about 1% additives. (The



DK/EP 2995203 T3

potential addition of food particulates has not included into the percentage values.) Preferably 
the egg spread contains 40% of fat, 20% frozen and thawed pasteurized egg yolk material, 
30% cooked pasteurized egg white material, 10% cooked pasteurized egg yolk material; and 
about 1% added salt upon consumer acceptance. The egg spread preferably has the ratio of 
the cooked egg white material to egg yolk material between 25:35 and 40:20 and the amount 
of frozen and thawed egg yolk material between 20 to 40% of the total amount of softened fat 
blend. In one embodiment the spread does not contain the cooked egg yolk material.

[0025] The egg spread of the invention may be prepared by the method of the present 
invention. The egg spread may also be prepared without utilizing the HPP process, but then 
the refrigerated shelf life is expected to be shorter.

[0026] The invention further relates to a packaged egg spread, wherein the egg spread is 
packed into a sealable and flexible material, such as plastic, eg. a plastic bag. The packaged 
product is treated with a high pressure process and the product is having refrigerated shelf life 
for over 4 days up to at least 30 days.

EXAMPLES

Preparing egg butter

[0027] About 24 hours before production 250 grams of frozen, pasteurized egg yolk mass is 
transferred to a refrigerator (+6°C) for thawing.

[0028] Pasteurized egg white mass is weighed and 3.0 grams salt is mixed with 375 grams of 
egg white mass. The mixture is packed in a plastic casing and cooked in a water bath for 20 
min. Similarly 122 grams pasteurized egg yolk mass is packed and cooked for 8 min. The 
cooked egg products are quickly cooled down under cold tap water and transferred to a 
refrigerator (+6°C) until used.

[0029] 500 grams non-lactose butter and 250 grams of frozen and thawed egg yolk are 
blended in a cutter for at least 5 min to produce a homogenous blend. Then 122 grams of 
cooked egg yolk is cut into small pieces with knife and is added to the butter-yolk blend. 
Blending is continued in a cutter until the egg yolk is evenly spread into the mixture. Finally the 
cooked egg white (378 grams) is cautiously blended into the mixture.

[0030] The product prepared above is packed into a flexible plastic package which then is 
carefully sealed. The sealed packages are pressurized (600 MPa, 5 min), labeled and stored in 
a cold room/ refrigerator (+6°C) until used. For shelf life testing unopened packages are 
periodically taken for microbiological and sensory analyses.

Shelf life testing of the final egg product
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[0031] During the shelf life testing three end product packages at a time were taken from cold 
storage (+6°C) and delivered to an accredited laboratory for immediate analysis. At the 
laboratory the whole sample was homogenized and the dilutions were prepared according to 
the good laboratory practices.

[0032] Total plate count (or total aerobic microbes) was measured according to NMKL 
86/2006 method and are expressed as cfu/g. In this method the Petri dishes were prepared 
from Plate Count Agar (e.g. Oxoid (CM0325)) and the dilutions were made from the egg 
product sample. The incubation was conducted at 30 ± 1°C for 72 ±3 hours. Samples were 
made in triplicates and the values received were averaged.

[0033] There are no microbial number limits set for individual food products in the food 
legislation but in the industry the alarming level is often set for 100 000 cfu/g and the rejection 
limit for 500 000 cfu/g.

Organoleptics

[0034] Organoleptic evaluations were made by an internal professional team with special 
attention to smell, flavor and taste as well as the structural properties, 
a = acceptable, u = unacceptable

Ό035] The results are shown in Tablel.

Egg spread, pressurized for 5 minutes

Storage period TPC Organoleptics

Initial (week 0) 20 a

Week 2 5000 a

Week 4 5466 a

Week 6 101 000 u
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1. Fremgangsmåde til fremstilling af æggespread, kendetegnet ved, at den 
omfatter trinnene:
at tilvejebringe pasteuriseret flydende æggeblommemateriale fremstillet ved 
optøning af frossen æggeblomme; 
at tilvejebringe en bestanddel af fast fedt;
at blande æggeblommematerialet og bestanddelen af fast fedt til tilvejebrin­
gelse af en fedtblanding;
at tilvejebringe pasteuriseret flydende æggehvidemateriale, koge og afkøle 
det;
at tilvejebringe pasteuriseret flydende æggeblommemateriale, koge og afkøle 
det;
at hakke og blande de kogte æggematerialer med fedtblandingen; 
at emballere produktet; og eventuelt
at sætte det emballerede produkt undertryk med højtryksbehandling (HPP).

2. Fremgangsmåde ifølge krav 1, kendetegnet ved, at den flydende ægge­
blomme skæres efter kogning og afkøling.

3. Fremgangsmåde ifølge krav 1 eller 2, kendetegnet ved, at det faste fedt er 
smør, vegetabilsk fedt, en blanding af dem, eller et osteprodukt.

4. Fremgangsmåde ifølge et hvilket som helst af kravene 1 til 3, kendetegnet 
ved, at fedtblandingen indeholder 30 - 50 % fedt og 10 - 40 % frossen og op­
tøet æggeblommemateriale fra den totale masse af fedt-æggeblommeblan- 
ding.

5. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, kende­
tegnet ved, at ca. 30 % af kogt æggehvidemateriale og ca. 10 % kogt ægge­
blommemateriale blandes med fedtblandingen.

6. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, kende­
tegnet ved, at de tilberedte æggematerialer blandes med fedtblandingen i en 
skæreindretning eller blender.
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7. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, kende­
tegnet ved, at aroma, tilsætningsstoffer, krydderi eller småpartiler af faste fø­
devarer blandes med æggehvide- og/eller æggeblommemateriale.

8. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, kende­
tegnet ved, at ikke-termisk højtryksbehandling udføres ved 250 - 700 MPa i 2 
-10 minutter.

9. Æggespread, kendetegnet ved, at det indeholder
fast fedt;
frossen og optøet pasteuriseret æggeblommemateriale;
kogt pasteuriseret æggehvidemateriale;
kogt pasteuriseret æggeblommemateriale;
og eventuelt tilsætningsstoffer, aroma, krydderi eller småpartikler af faste fø­
devarer.

10. Æggespread ifølge krav 9, kendetegnet ved, at det indeholder 30 - 50 % 
fedt, 20 % frossen og optøet pasteuriseret æggeblommemateriale, 30 % kogt 
pasteuriseret æggehvidemateriale; 10 % kogt pasteuriseret æggeblommema­
teriale; og 1 % tilsætningsstoffer, herunder tilsat salt.

11. Æggespread ifølge krav 9 eller 10, kendetegnet ved, at det indeholder 
40 % fedt, 20 % frossen og optøet pasteuriseret æggeblommemateriale, 30 % 
kogt pasteuriseret æggehvidemateriale; 10 % kogt pasteuriseret æggeblom­
memateriale.

12. Æggespread ifølge et hvilket som helst af kravene 9 til 11, kendetegnet 
ved, at det har et forhold mellem det kogte æggehvidemateriale og æggeblom­
memateriale mellem 25:35 og 40:20 og mængden af frossen og optøet ægge­
blommemateriale mellem 20 og 40 % af den totale mængde af blanding affedt 
og frossen og optøet æggeblommemateriale.

13. Æggespread ifølge krav 9 til 12, kendetegnet ved, at fedtet er smør, ve­
getabilsk fedt, en blanding af dem eller et osteprodukt.
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14. Æggespread ifølge krav 13, kendetegnet ved, at fedtet er smør.

15. Emballeret æggespread i en tætnet emballage; kendetegnet ved, at det 
omfatter æggespreadet ifølge et hvilket som helst af kravene 9 til 14, hvor det

5 emballerede produkt behandles med højtryksbehandling (HPP), og det embal­
lerede æggespread har en holdbarhed i koldrumstemperatur (under +6 °C) i 
over 4 dage op til mindst 30 dage.


