( . Chapter 6

EGGS

\Ithough eggs of all birds may be eaten, t

than any other. The natural function {}f!
ment of the chick. Its whole structure
this natural purpose.

he 88 of chicken is used more often
an egg is to provide for the develop-
and composition are designed to fulfill

STRUCTURE

The different parts of an €88 are shown in figure 6-a:
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Figure 6-a: Different parts of an egg.
Source: Shakuntala Manay N. and M. Shadakshara Swamy, 2001, Foods, facts and principles,

New Age International Publishers, New Delhi.

. Shell
| g of the inner contents of the egg along with the

"_It forms the protective coverin
e f protein polysaccharide complex and cal:

two membranes. Shell is made up o
cium carbonate. An egg shell is brittle and easily breaks. Some shells are glossy

thers dull. Sorfie may be smooth and others may be rough.
H { I-I't_i}s’li!n:nurc-us and)::untai.ns thousands of small holes which allowhg?ses $
pass in and out of the egg for the developing embryo. The small holes
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material mucoprotein called cuticle gr

; 1 ‘e slatinous
covered with a thin layer o ge of the shell to some extent and hel

Tha cbicle saals the pores -
]_‘b[ﬂt'll'll. TI'IL- ['I.ll.ii..li. 5{.;\[!-\ l?‘rf pﬂ,m [hg_‘ j_nner cont[’ﬂtﬁ Df ﬂTE Egg- It a-lso'

0id an excessive evaporation 1§ !
:::t ::Lja:t:ll:e entry of mir?mnrgani:ams into the egg all..dblthuif\ l:::ttif't‘;ie inner
contents from various infections. The cuticle is 50 1&1 Ed B Efaslly
removed by washing which results in hastening e s OrCEE
quﬂlit}r.\‘»]

“Shell membranes ‘
Within the shell are an inner and outer membrane that also protect the quality
of the egg. Both the membranes are porous and composed of fibres. The outer
membrane which is thicker (48 pum) than the inner one (2-_? pm) is ﬁmﬂ}' at-
tached to the shell. The outer membrane has six layers of fibres, whereas, the
inner one has three layers. The inner membrane is attached to the outer and
the two membranes are loosely attached to one place usually at the br(?ad end
of the egg. The membranes are composed of protein and Polysacdtar}de. :

/Eggs contain little or no air cells when they are li-.’!ld. After being laid
because of the lower temperature of the outer surroundings of the egg than
when it was in the hen’s body, there is contraction of the inner contents of the
egg. This results in air being drawn into the shell resulting in a small air cell

formation between the shell membranes usually at the large end of the egg. ™)
The condition of the shell and the membrane influence moisture and

carbon dioxide, breaking strength and susceptibility to microbial invasion.,

Egg white
| The white of the egg consists of three layers, two areas of thin white encom-
“passing one area of thick w}u% Some hens secrete a higher ratio of thick to

thin white than do others. Storage conditions also affect the thickness of the

albumin and the ratio of thick to thin egg white.

_Egg yolk
/ The yolk of the egg is enclosed in a sac called the vitelline membrane. Imme-

( diately adjacent to the vitelline membrane, the thin membrane that surrounds
the egg yolk, is chalaziferous or inner layer of firm white. This chalaziferous
layer gives strength to the vitelline membrane and extends into the chalazae.
The chalazae appear as two small twisted ropes of thickened white, one on
each end of the yolk and anchor the yolks in the centre of the egg. Chalazae
appear to have almost the same molecular structure as ovomucin.

The yolk carries the indistinct germinal disc or germ spot which under
suitable conditions develops into a chick. Beneath the germ spot extends a
white part called latebra. The yolk itself is layered into sections of white and

S —..

D yellow yolk but they are not readily distinguishable.
ry’/_ Qgﬁhlferti]e eggs the female reproduction nucleus is not fertilised by un-
~lon with the sperm of the cock. These are incapable of producing chicks and

therefore called lifeless or vegetarian eggs. Infertile eggs are produced when a

male bird is not kept with the laying hery /
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COMPOSITION oo

(e distribution of weight of CBB 18 given in Tabl |
able 6,1:

Table 6.1 Pﬁruntnqn distribgg

_ on of components of agy |
Part b Armirysie |

== Weight 1|
Shell\ '
B11
White
Vi 506-61
o
27.a2
t 2 .l“i‘f =)
‘ Y [} o
: ) 2 tF e, ¥ a’ -
Egg shell . .\ o

—

it is primarily calcium carbonate de

_ osited in i :
ition of egg.ahell Tt Posited in an organic matrix The compo-

6.2. This portion of the egg is inedible.

Table 6.2: Percentage compasition of egg shell

Component

Per cent
=i Calcium carbonate 93.07
Magnesium carbonate 1.39

Phosphorus pentoxide 0.76

Organic matter 415

_~~ (malrix protein and polysaccharide)

-~

The composition of egg white and yolk differ considerably. The lipid
content of albumin is negligible when compared to yolk. A very small amount
of glucose is present in the egg white. Table 6.3 gives percentage composition

of egg white and yolk.

Table 6.3: Percentage composition of egg white and yolk

Nutrients Egg White Egg yolk

Water T 48.0

Protein 11‘9”/ : . }5,... '

Fat 0.2 (3285 )

Minerals 0.8 J 20
ey total white of

Egg white is composed of thin and thick portions. 20-25% of the
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. (1-5 days old) 15 thin white.! The L‘hil—:f Ctanslltljerltst?f eRg Wh:ite
fresh e .h-"‘_-“ “ - 1re proteinsylifferent types of proteins are presen hlp egg ‘}'h‘lle.
hesides waler arc } / tutes 551% !.'l‘f the Pl’UtElHH “f egs white. T'hlﬂ i
composed of three components A, A, and A,

Ovalbumin: This consti

- -i1hid 1 1 18 .
wsphoglycoprotein, anc ' tion of A
P k!I i'?f r mﬂlv in phosphorus content. The relative PfﬂPorf b 1 ‘f\zr Ay
A 112:3. The carbohydrate component of ovalbumin are
5 ' ‘Ovalbumin in solution is readily

= - - - ";5'
component is about ¢ 1219 : T
mannose and glucosamine in the ratio c_)f 5:3. {il e
denatured simply by mechanical agitation (w 15;13 fgovalbu i i dest
1 denaturation. At pH 9 and at 62°C only 3-5% o min is d :
o e protein of the egg albumin. )it con-

min: This constitutes 13% : :
sists E??ir]‘::ufnrms neither of which contains phosphoru;br;mt ulpr?uy
Conalbumin is more easily heat coagulated a.nd lfzss suscel:;r e to surface
denaturation than ovalbumin. The protein easily binds metallic ions such as
iron, copper, aluminium, zinc forming hee_lt stable_ complexes. ..
Ovamucoid: It is a glycoprotein. This constitutes about % of the egg
white proteins, It exists in three forms and all of which are trypsin inhibitors,

[t is resistant to heat denaturation in acid media but is rapidly denatured in

alkali solution. * : _
#§* Ovomuciny This protein is responsible for the jelly-like character !af egg
white and the thickness of the albumin.|It contains 2% of the egg v.:v}ute. Its
content in the thick layers of albumin is about 4 times more than in thin layr'ers.
It is insoluble in water but soluble in dilute salt solution. Purified nvom_umn_ip
solution is resistant to heat denaturation. It is a very large molecule with a

filamentous or fibre-like nature.
Lysuzyme:-\:-‘:ﬁ% of the egg white protein is lysozyme. This is an enzyme

capable of lysing or dissolving the cell of wall of bacteria) It is heat sensitive.

Hen's egg white has three to four times more lysozyme than does duck egg

white. -
_ vidin:é‘ljs protein is 0.05% of the egg white protein. It is composed of
, Band C. It binds biotin and makes the vitamin unavailable.

3 components
Avidin is denatured by heat and cooked eggs do not affect the availability of

biotin. )
Ovoglobulin: It is a protein consisting of two components G, and G,

and both me'&éﬁﬁéviﬂ%@lg%

Ovoinhibitor: 0.1% of egg protein is made up of ovoinhibitor. It is an-
other protein capable of inhibiting trypsi otrypsin.) Summary of
egg white proteins is given in Table 6.4.

_/Egg yolk
( Solid content of yolk is about 50%)'&’011( is a dispersion containing a variety of
particles distributed uniformly in‘a protein solution. On high speed centrifu-
gation yolk separates itself into granules and a clear Supernatant called plasma.

Granules are composed of 70% o and f lipovitellins, 16% phosvitin and 12%_.

low density lipoprotein. Phosvitin, lipovitellin complexis a basic unit of gran-
ules. Plasma is composed of the globular protein livetin and a low density

lipoprotein fraction.
L
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{ The major proteins in e
T BB YOlk are | ;

and “}"“-m_’“m".L The l'P“Prnleihﬁ Are rf:t}pmt?ms which include lipovitellins
g properties of egg yolic when if js o ‘;‘Fn!‘ijible for the Hline

excellent emulsify.
N such producis as maycmnaié

SR T
protefn Ype G
1soelectnc omment Cooking
pofil__ Properties
Avalbumin meum
{ wh
pH 4.6-4.8 proteln, Readily denatures
Conalbumin Globular Interferes with
absorption of iron, Coagulated 2 haay
amucoid Glycoprotein
E}: 0:;.118-4,5 P Trypsin inhibitor Resistant to heat,
pH . denaturation in aid.
Ovomucin Conjugated Conjugated with Resista
nt to hea
fibrous forms carbohydrate danaturaﬁgn, -
structural basis stabilises egg white
of thick white foams.
Lysozyme Globular Natural It is heat sensitive,
pH 10.5-11 bactericide has foam forming
protecting the property.
egg from
bacterial invasion.
Avidin Basic protein Combines with Becomes inactive
pH 10.0 biotin, render by cooking.
it unavailable,

Lipovitellins: These are high density lipoproteins cnmpﬁsmg 16 to 1?.0;0
of egg yolk solids. They can be separated into two fractions o and B lipovitellins.
Fach fraction contains 40% neutral lipids and 60% phospholipids.

" Phosvitin: This comprises 5-6% of yolk solids. Tﬁis_'mos})homs
and accounts for 80% of the protein phosphorus nf. jtrnlk:ﬁ is r_lch in serine _and
phosphate is esterified to this amino acid. 1"}&=_qs_v1t1n b'mds tightly ngm: ions
and forms a soluble complex and is thus the iron carrier of the yolk. >

Livetin: This comprises 4-10% of yn[E solids. This m:.msxsg 'ni 'chr?e
components o, B and y livetins. This is_a w?ter s?luble protein apcl :s rich in
sulphur. Components of this protein diffetr in their mL:J!.ECLllaI' we;ihh; ets

" Low-density lipoprotein: Low-density hpoprc:tem of eEg 1};0*.;1 I: i
sity of 0.98. It consists of 74% neutraclihEEds and 26% phospholipids.

) ; i ‘ |
SEPRI‘T im{:z?gszn;:it:s];?: 211150 prese%t in the protein fraction.

Fat in the egg yolk : | ‘ e it )
It contains triglycerides, phospholipids and hpqprotems. Lipop
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complexed with

phospholipids and cholesterol. The main phospholipids g
lecithin, The

main fatty acids in the triglycerides of the egg yolk are olejec.

“PATRIGC and linoleic and stearic in order. Table 6.5 shows fatty acid compos-
ton of egg volk.

Table 6.5: Fatty acld composition of egg yolk

e Y o

Fatly Acid % of tolal fatty acids
C,s: 0 Palmitic acid 23.5
C,s O Stearic acid 14.0
C,s 1 Oleic acid 38.4
Cis' 2 Linoleic acid 16.4
C,g: 3 Linolenic acid 14
Cop" 4 Arachidonic acid 13

——

In view of the presence of highly unsaturated fatty acid in egg yolk fat, it is
prone to undergo oxidation easily and develop off flavour.
Egg yolk viewed under the mj

ortion of the phospholipids are found in the

encased layer of phospholipid surrounding a
ycelles are in the nature of micro emulsion. Al-
Is found in these mycelles.

Shell: The colour of the shell is white in majority of the breeds. Sometimes it
Is in shades of bro , depen

ding upon the breed. Colour does not indicate
quality or the nutritive valye,
‘E/QP
———Egg white: Egg white contains s

Xanthophylls. Th
Mostly deep col
responsible for the yell

en is fed wi ure vitamin A, e yolk may be rich in vitamin A but there
may not be any colour, |
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\ NUTRITIVE VALUE o

Lggs are rich soure
gES- aix 5 e of all :
e SENeET Al Nutrients except 5 sl
gL IS @ n Table 6,6, .--Pt ascorbic acid. Nutritive value of

-~ Table 6.6: Nutritive value of egg/100 g

=

-

Nulrient

Ama

= __“—-—————ET_____ Nutrient Amount
Ensﬂ.rg'y' kcal. 173.0 Carol un Joll
Protein g. 133 'I'I'uian-:::, Hg 600°

S X Riboflavi
Calcium mg. 60.0 - Rt :n“ mg. 0.4
Phosphorus mg. 220.0 Folic acic?' 0
Iron mg. Hg 78.3

2.1 Vitamin Bm ng 0.2

. +,:?EO Hg of vitamin A_ (0.6 ug ﬁt carotene = 0.3 g of vitamin A)
Proteins
Egg contains 12-14Y% proteins which are well

-essential amino acids. Hence it is
score of other proteins is compared.

The contents of two eggs protide nearly 25% of dail i '
ments of an adult man. Besides egg proteins hﬁve an excellej:ttp sﬁ?iﬁgnﬁuafy
valge to af.ll othf.-r plant protein foods. For example, cereal proteins are poor in
amino acxid, lysine. Pulses and oilseed proteins are poor in sulphur containing
amino acid cysteine. Hence a combination of egg with any of the cereal or
cereal pulse mixture will enhance the protein quality of food.

Wutrltjvn value of proteins from different foods

balanced with respect to all the
d as standard against which the chemical

Foodstuff Biological Value
Egg 96
Milk 90
Fish 80
Rice 80
Meat 74
Bengal gram 74
Red gram 72
Wheat 66
Gingelly seeds 62
Ground nut 55
Maize 50

Source: Gopalan, C., B.V. Rama Sastri and S.C. Balasubramanian, 1999, Nutritive value of
Indian foods, National Institute of Nutrition, Indian Council of Medical Research,

Hyderabad-500 007.
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e biological value of egy protein is the highest AMmong the Pﬂ)tai._

from vartous foods

Fat — ——— .
Ege 1s one of the richest sources of I{-‘l‘][lhln—-rl p ;nh}:}iﬂ':jpjld Whlcph f '
}“l of the structure of every cell wall in 'th{__' tl?.m j;' : ESI-‘;S .:anbuting 3
energy it is the source of essential fﬂH_’y’ ¢1C1tl:5, no Elc;‘kr‘lm and amfhic[ !
fatty acids: VHamine A, D, and E are pres?nt in the yo; _Emd_Egg fat aho%
as the vehicle for these fat soluble vitamins. Egg fat is in hzghly Emuhi{igﬂ
torm hence it is readily digested and absorbed.

On an average each egg contains 250 mg of cholestero]
ted intake is 300 mg of cholesterol per day. Three to four €ggs
consumed by normal persons without any adverse effect.

Per week can be

_Minerals and vitamins
: There is a strong relationship between the mineral content of the hen’g diet
and the concentration of minerals in the egg. (Calcium is the most abundany
mineral in the whole egg but it is concentrated=in the shell. Important Miner.
als such as phosphorus, iron, zinc and other trace elements are Present in the
€gg. Egg is a rich source of biologically available zing, Egg iron is bound g
conalbumin and poorly absorbed in man. =
Except for vitamin C which is totally absent in the €gg. other water solu-
ble as well as fat soluble vitamins are present in the egg in appreciable amounts,
Egg is particularly rich in vitamin A, riboflavin, folic acid and B,,. The amount
of these vitamins in the egg depends upon these nutrients present in the feeqd

of the bird.
Modifying nutrient composition

terol content of egg yol
No difference in nutritive value is n

eg gs.

cept there is some loss of thiamine and

riboﬂav'in. In hard cooked €885, fried, poached and scrambled eggs the reten-
tion of riboflavin and thiamine is more than 85%. Heating €88 white improves

the availability of biotin as avidin gets denatured,

JQ{JALITY OF EGG

Egg is an excellent food and hence jts quality is of very great importance.
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Iresh exgs have best quality. Quality of opyp
o ol [ o

{actors.

can be determined by many

Size

By weight we can find out the quali

: s 2 quality. The normal wei -

Ihe W L‘;Eiht ‘liel‘eﬂds on the inheritance, stage of In;?z;;glli-?-:;‘ 2 Efglg el
diet and hea th of the bird. Size does not reflect the uﬁlpi‘ IIL‘j 'n ot laying, age,
L:unt.-\ln_h_lghcr proportion of yolk than large eggs S -

Shell

Though this part is not consumed its condition is ;

protection it gives to the edible portion. ’I'h:?:::tlzrﬂg c;;a::nbsie;:rsg i the
stren gth, porosity and cleanliness. The strength of the shell de End: ey
thickness which in turn depends on the nutrition of the bird. A high uE:m i
of the egg shell will hasten the deterioration on the quality of egggc:orﬂen(:zlz?s;
it permits the evaporation of moisture and allows dissolved carbon dioxide to
escape from the contents during the storage of egg)\The texture of the shell
does not affect the quality of inner content. Any dift on the egg shell means
the presence of the large number of contaminating microorganisms.(Weak shells
rough handling results in damage to the shell. Good egg should be rnkerQ

Air cell

( As the quality of the egg deteriorates the size of the air cell increases due to

‘laaaiuf moisture through the cell especially in warm, dry atmosphere )In good
quality egg the depth of the air cell is 1/8-3/16 inches. In poor qality the
depth of the cell would be more than 3/8th of an inch.

Egg white

éﬂ; fresh egg when broken on to a plate stands up in rounded form due to the
viscosity of the thick portion of the egg white that surrounds the yolk. As egg
deteriorates the percentage of the thin white increases. Possibly due to

proteolysis, reduction of S-5 bonds and interaction of mucin and lysozyrlr:?
The increase in thinning correlates with an increase in alkalinity and alkalirte
hydrolysis of the disulphide bonds of ovomucin to yield a lower molecular
weight protein. As the quality deteriorates the pH of white increases from 7.6
to 9.7. There is loss of carbon dioxide also. Increased alkalinity also decreases

the volume of cakes.

Egg yolk
( [n deteriorated egg the yolk also takes up water from the white and the yolk

“membrane i.e., vitelline membrane stretches and when broken pn to a plate
the deteriorated egg flattens and tends to spread over the plate} If s'tretched
excessively by movement of water into the yolk, the yolk membirane is weak-

ened and may break when the egg is removed from the shell. Separation of
the yolk from the white is thus difficult or impossible. olks of fresh eggs are
slightly acid pH, that is, 6-6.2 and as there is increased of carbon dioxide,
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» egps may be kept lowered or ]

sl g2l we e aad ¥ THe 1[[1.1]““ eggs maj A .
;'.IL-‘II;I'I“__‘&' ,:n:::r:}:rl:{i;_illvl ::F}:,-' <hells are coated with a thin layer of oil. ]kﬂ*.'
e during o i

|

—

©0|C

©

H—m

Figure 6-b: Quality of egg.
Source: Kinton Ronald and Victor Ceseram, 1989, The theory of catering,

ELBS, Churchill Livingstone
_Ahalazae

As egg deteriorates they start to disintegrate and cannot hold the yolk in the
i) ntre of the eg

By "

= LUATION OF EGG QUALITY

Candling

The quality of the egg in the shell is evaluated b

against a source of strong light. Candling wili re
Ja) a crack in the shell.

(B the size of the air cell.
(e)” the firmness of albumin.
4] the position and mobility of yolk and

the possible presence of forei
and developing embryo.

y candling.LThe egg is held
veal: ,

gn substances like blood spots, moulds

- Floating in water

If the egg sinks it is considered as good. Poor quality eggs float due to increase
—— . T A e

F
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i size of the air cell and dye tq

| isture. )
088 of moisture. )
i’

Figure 6-c: Floating test to evaluate the quality of egg.

To test the freshness of an egg, plunge it into a 12 per cent solution of salted water:
A fresh egg falls at once to the bottom; An egg 2 days old floats midway; An egg 4
days old rises to the surface; A 2-week old egg floats on top.

Source: New Larousse, 1983, Gastronomique—The world’s greatest cookery reference book,
Prosper Montague publishing group Ltd. Hamlyn, London.

Haughs Unit
Measurement of the height of the thick white in relation to the weight of the

—
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ity eggr has 72 haugh units and as
VoS vis unit. Good (i 1ality "1}'.'}_1 AT " ,I *tq icd to measy . alj
(1‘1::[: !_:l\'[‘h ]11“]}1 v . il AT 'h‘-p—f!(}. 1"._1.‘”11'-,1““. 18 LIf & re &\e height
deteriorates it comes dq y,

of thick white.

White Index
The height of the thickest
\_ the egg gives white mdex.;

{m*imn of the white is divided by the dj; et

Yolk Index ] | ; '
| Measurement of the height of the yolk in relation to the width of the yolk
‘gives the yolk inde.x)

Ak -
Y )7 Gradir ime it is lai i
, T('i:: m:::-ior quality of the egg dEteriﬂmt.es frm?n t}-le t]m‘iilt icsailmlfem “J-'I'ﬂl it'is
consumed. With proper care, however, FhlS decline in {'llll-i ‘tn{to 5 !
In India eggs are graded according-to the W;lzg smallh-ggizes' gf“
large—more than 60 g, large—>53-59 g, medium—45- gm a 8. Clean
& upon depth of the

. ity depen
s with unbroken shell are graded on quality dep . .
: E'%:'EK!CE;::EMS of the yolk and free from defects are given grade A and Bin

India. s
\\} Deterioration during storage
s when storeq

Fertil t deteriorated more rapidly than infertile eggs. ;
ertile eggs get deterio e

t room temperature undergo deteriorative changes. Th 0
yolk membrane occurs after 2 d ays storage at 37°C, or after 5 days at 25 C, or

20 days at 16°C, 100 days at 2°C.
These changes that occur (Ld/ring deterioration may be grouped as physi-
cal and chemical changes.
Physical Changes
/ Egg white becomes less viscous and spreads rapidly.

The size of the air cell increases.

_»" Water Passes from the white to tl
water content of the yolk resultin

Chemical Changes
_/}L:ss of water.
>~ Loss of carbon dioxide.
¥ hange in pH 7.6 t0 9.7 in egg white.
%’he breakdown of proteins,
\%rease in the amount of free ammonia.
ase in water soluble inorganic phosphorus,

* /increase in free fatty acid in yolk fat,

1e yolk thus increasing the volume and
g in breaking of vitellin membrarne.
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. -B"e"h:-rinration in the fl
isms and by the che avour of eggs occurs by the invasion of microorgan-
anges that take place in fat and protein. .

Bacterial Decomposition

As an egg ages the porosity of the cell i

: . * increases makin i infiltra-
tion of bacteria ;-u_1d mﬂf’l-llds. The alkalinity of egg Wﬁitgossabli th;: infiltra

cerve to reduce this spoﬂage caused by the Inicrourganism:n Sicaiis

EGG COOKERY

Effects of Heat

Upon heating the egg proteins are d

on et e g s e ettt il s

that include disulphide linkages and hydrogen bonding . i
Ovalbumin the main protein in egg white is a globular protein dena-

rured by heat. Egg white coagulated by heat changes from a transparent vis-

cous sol to arl' opaque white gel, the water of white trapped by the protein.

Egg yolk, a thick liquid no longer flows when cooked, it becomes solid with a

mealy structure. The range in temperatures over which coagulation takes place

varies with the rate of heating! Eggs exposed to heat of high intengity are over ]

ulated before they can be removed. In undiluted egg white \coagulation '

60°C or 140°F with the white no longer able to flow near 65°C.

?}near 65°C and the yolk no longer flows when

coag
may begin near
Coagulation of the yolk be
the temperature nears 70°C.

shrinks and toughens the ¢

eating on egg much beyond this temperature
gulum of the white.

Factors affecting coagulation of egg proteins
_Concentration: The temperature at which egg proteins coagulate and the time
/" requijred for coagulation depends in part on the proportion of egg in any mix-

ture{ Dilution of egg increases the temperature at whi
ins require a slightly higher temperature

— Part of egg used:{ olk

fo/r coagulation than egg w}ﬁte.a 4
W Intact or stirred: The te of coagulated egg yolk, when it is cooked

intact, is crumbly and mealy but solid. When the yolk membrane is ruptured
and the stirred yolk is heated, however, the texture of the resulting gel is firm
and rubbery. The difference in texture of intact and stirred egg yolk may result
from changes that occur in the intricate microstructure of egg yolk with stir-
ring. The tiny discrete granules of the intact yolk may form a highly cross
linked protein network when i is disrupted.
¢ Time and temperature:/The rate of coagulation and the amount of
coagulum formed in a definite . me increase with increasing temperature)jThe
character of the coagulum formed when egg white is heated at high teripera-
ture is firm, as compared with the soft, tender, more evenly coagulated prod-
uct obtained when coagulation takes place at lower temperature.
The toughness and greater shrinkage of the protein coagulated ata high




Foog
136 Selonog

N atire nre the basis fpr the recom '“"md‘_jd UsCR O moderate tq
temperature .1‘||' it dit Q' pps are cooked n tVFlbI:-l'r, temperature 5h°uldbe
[:U-T-““”I-m “-”Il‘ F1;| 3:;111.‘1‘..1 texture that is tender yet firm.
85°C :]}1.,:.lll-.|-:\1!v-|~,£pt-‘l't”“H".‘ from ],m_ﬁ—'l?(:_F,uC }uw_u be n found to be satisae.
tory for h.'-nnI\l-nﬂ epEs and egg dishes. P]ﬂ]:‘ CE% filbr};'ifL::t I;TE:;:'Cwater Whﬂ‘
] baking them in the oven helps to protect the €88 P Oming'w!t

.‘1 ;'Lﬂli';l‘d-

ﬁ .~ Microorganisms : ¢ f {ans

I.' /Salmonella enteritidis may infect the‘f‘EPrOducl"w? YR :m £ -sglme aying hena,
‘which may lay eggs contaminated uf1th the orgat:ilsm I5311:1551 e danger Mighg
arise, therefore, from eating raw or lightly cooked eggs. enmCE such egg prep,.
ration should not be served for infants and, Pregnans o her. At warm tem.
peratures, microorganisms can increase rapidly which is why eggs should al-

ways be properly refrigerated.

.Su gar:(Addition of sugar to an egg mixture elevates the temperﬂt_ufe at which
lace, the more sugar the greater the heat required to ‘b;i'ng

-:coagula n takes p > oot
f about the coﬂgulatioéThe addition of sugar also increases the heat stability of

the proteing® !
7 Salt: 'iihe addition of salt to an egg mixture Lg_\%_liﬂ_‘f_te_,temperamxe at
ion takes placeCertain salts such as chlorides, phosphates,

d{ which coag _
sulphate and lactates aid in gel formation’in cooked egg mixtures. They may

’J‘U"ﬂ " be added before or affer hentmg.med after heating, curdling may

occur during the addition.
; Acids:i&- ny acid material added to an egg mixture coagulates more rap-

Z
l idly angd produces a firmer gel and lower the coagulation temperature of the
mixture) Prolonged heating of an acid egg mixture, however, will bring about

peptidisation—breaking up of large aggregate of molecules into smaller ones
resulting in thinning out of the mass and curdling. The hardness and cohe-
siveness of egg white gels have been reported to a minimum at pH 6 and
increases as the pH is either decreased to 5 or increased to 9. of
_/Starch:{t is better to bring the starch mixture to its maximum thickness
before adding the uncooked egg, because coagulation and gelatinization tem-

~ peratures of egg and starch differ.

Effect E:ther ingredients on egg protein

A

i'agnl\ -
. M UYING AND HANDLING

The following points one need to remember while buying and handling

eggs.
Discard any broken ones.

/ Refrigerate eggs immediately at 4-7°C.
_# Purchase only the amount of eggs needed for 1-2 weeks.
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L ook eges atleast until the whites
begin to thicken a :

i nl] are no
heat lon

I:‘:Ql'j:““fpl‘?““l_‘r coagulated and the yolks
Ber liquidy. Cook slowly over moderate

_ = Itis best to cook and serve immediatel
: y.

» Do notleave egg di
ishes at rc
room temperature for more than one hour.

PRESERVATION / (), ... -
/ J DY NAG

Freezing : {:(
;_’-tj’:"l‘;k;;gs’t ;ﬁ;thh?n ';‘:_"'d pPasteunisation and freezing are the steps involved
“;;". i liquidow 1:1(1)1211 Salfnoneua organisms. The usual PaSteuriSa;
; ) : €gg Involves heat treatment 2 F
for Tﬂ 'Iesls-i than 3% minutes. Increasing the acidity of the :;gﬁ ?Ngitem;db:fzori
pasteurisation seems to protect the proteins from damage to heat

. Thi _funcgonal properties of raw egg whites are not altered‘by freezing
im th a; ;gn_ﬁzzden ilglg yolks become viscous and gummy on thawing un-
ess the with sugar, salt or s before freezi 1
destabilises the surface of the tiny lipigl;'ﬂtem parti::l:ﬂﬂ;:::a{jf:;
yolk. The fragments that are liberated then aggregate together on thawing to
form a mgshy type structure or gel. ooked egg white is not stable to freezing
and thawing. The gel structure ofthe coagulated protein is damaged by ice

crystal formation. Syneresis occurs on thawing.

. fuld storage
Fggs are usually stored at ~1.5°C to 0°C which is jusf above their freezing

‘point. Only eggs of high quality should be stored) They remain in desirable
condition only if the storage room is well contretled as to humidity, 85-90%
circulation of air and free from objectionable odours. A controlled atmosphere
of carbon dioxide or ozone is advantageous in maintaining quality. |

Before being placed in cold storage, eggs may be dipped in light mineral
oil. The thin film of oil left on the eggs partially closes the pores in the shell,
reducing the loss of moisture and carbon dioxide. If the oiling process is done,
usually upto twelve hours the pH of the egg will not rise appreciably on stor-

s in turn minimises changes in egg white proteins particularly ovomucin

age. Thi
ed permeability in

and ovalbumin. It also retards the development of increas

the vitelline membrane that surrounds the yolk.
Eggs can be stored satisfactorily in the home refrigerator for a few weeks.

To retard moisture loss, the eggs should be stored in closed containers. Eggs

broken out of the shell can be frozen for longer storage.
Eggs may retain quality as long as 6 months in cold storage.

Drying
It is a satisfactory method for preserving eggs, either whole or as separated
yolk have long shelf lives. To

yolks or whites. Spray dried egg white and egg ‘
retain their functional properties, as well as good colour and flavour, dried
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whites require treatment to remove the I-,-;:*-I[h'l.?.m;s of glf(ut;ns;_;. ?}]5 hﬂlpg o
t.'ﬂﬂtT'.U] the Maillard reaction during "'f”mgﬂ. ')I_ll'F ;]glgsr- : l-pl o !"he Nitia)
nt is low and if they are kept in a tightly sealed container,
: ortant in maintaining the quality of the dri

maoisture conte
sprinkled over the Surface of

storage temperatures are also “:'""“l hould be
ST 1;1 e\ For reconstitution dried egg shoulc -
proaucts. . isten and then beaten until smooth,
luke-wartm water, stirred to moisten «

v‘\
. -3 “RECIPES

t N Soft and Hard Cooked Eggs | : .
\x_ For a soft cooked egg, the white should be in the consistency of a soft quivery

jelly and the yolk a thick liquid. This requires 3-5 mingtes of cooking ln boil-
ingﬂ water. An addition of 2 minutes should be allowed if eggs are at refrigera.

°C for 4-6 minutes.
tor temperature. Or should be cooked at 85°C : ' |
EgF;;S hard cooked in a shell need to be cooked until the white changes tq

an opaque tender gel and the yolk becomes pale yellow and has a l‘l'_leal}' rather
than a pasty consistency. Eggs should be cooked at 85°C for 18 minutes or at
100°C for 8-10 minutes. Heat is transmitted from hot-water around the egg to

the yolk through the coagulating white by conduction. To get the yolk hot
enough to coagulate the surrounding white must be heated somewhat oyer

cooked by the time yolk is fully cooked. The yolllc can be ha!:d cooked with
minimum damage to the white if the water in which the egg is <:'ook|=_:d is not
above 85°C. If the temperature of the water is too low, cooking time is exces-
sively long, the white is so tender that it is difficult to remove the shell without

tearing the white and the yolk is waxy and has the colour of an uncooked ego.
L In both the methods, eggs should be submerged in cold water for 5
v minutes. Boiling for 20 minutes produces hard cooked eggs that are firm and

xhibit strong egg odour and more off flavours.
%{ I_*',,e}rous sulphide formation: @%ffnrmation of dark greenish dis-
~coloutation in hard eggs is due to iron an iulphgr present in white and yg_lg_
The percentage concentrations of yolk are 11 mg of iron and 0.016 mg sulphur 8
|

v and of white are 0.9 mg iron 0.195 mg of sulphur.
On heating hydrogen sulphide is liberated from sulphur containing pro-
teins, which combines with the iron of the yolk and ferrous sulphide is formed. ﬂ':

The amount of hydrogen sulphide evolved depends on time and temperature '

of heating and pH of the eggs.
The effect of temperature and period of cooking on the development of

green colour on the surface of the yolk is given in Table 6.8,
From the Table it can be concluded that
* Even if the eggs are cooked for a long_time there is no green colour if
cooked at low temperature.
/‘When itis put in cold water, after cooking there is no green colour due to
7 the diffusion of hydrogen sulphide gas at the surface of the cooling.

/H’ ¢ggs are cooked for a long time and at a higher temperature ferrous
sulphide ring formation occurs, even if cooléd in cold water immediately.
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Table 6.8: Tem
: ar
Perature and Pariod of cook|
Sulphide formation ST e

seratura °C = -
TE Jpﬁ'r.—r 1 Padﬂﬂ' ﬂr_ fnﬂ- |
- min C:Hour of the surface
20 of the yvaolk
i 80 yo.
as a0 No green colour
100 15 No green colour
100 16 Green discolouration
(cooled in cold water) No green colour
100 30
100 20 Dark green colour
Dark green colour

(cooled in cold water)

source: Swaminathan, M., 1992, Food sci
Sl ' cience and exp
and Publishing Co. Ltd., Bangalore. and experimental foods. The Bangalore Printing

1i C«Ltéj gw.fr:;l-:hCh have llnde;:g;?ne deterioration during storage lose carbon
dioxide, with the result there is increase in the alkalinity. High pH favours th
production of hydrogen sulphide. In stale eggs there is- mE E:lmvoura e
rous sulphide ring formatio'? PB N Javesv “lg Ulre - ﬁe.i";’_r fer-
AN }T o f;zr]c;l COOkkan cBE W the Tirunium discolouration of the yolk a fresh
egg should be coo ed in water at simmering temperature followed by prompt

cooling.

poached Eggs

Poached egg is made by breaking and directly putting the egg in boiling wa-
ter. The egg is left in the hot water until the white is jelly like and uniformly
coagulated and the yolk is semi liquid and covered by a thick coating of white.
Ideally, a poached egg should be compact with no ragged edges. This needs
an egg of top quality. The technique used to put the egg in water also influ-

ences the end product.
The addition of vinegar or salt to the cooking water hastens coagulation
and hence may improve the shape of poached eggs, particularly having thin

whites.

Scrambled Eggs
e are blended with or without the addition of milk. The

ed to effect coagulation of proteins. The secret of making
tender and fluffy, is to heat the

The yolk and whit

mixture is then heat
scrambled eggs which is moist but not watery,
mix slowly at the bottom of the pan as it coagulates. This prevents the cooked

part being over coagulated and allows the uncoagulated part to contact the
hot pan. Once the coagulum forms, further heating causes it to shrink and
squeeze out more and more liquid and the product becomes dry. Cooking
scrambled egg in a double boiler gives better control over the intensity of heat

applied to the egg.
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Fried Eggs 13 _
The shape of a fried egg depends on the thickness ltlrfI :i;r‘-"\;:;e :;?uf:n the
temperature at which it is cooked. If cooked at too *,wjt; too hF} h 145”:;"&:'
115°C it will spread excessively and if the Iempcratfl.lrLd- R B 3 it
will be overdone. The ideal temperature to prepare iried €gg 1s around 126.-

137°C.

Custards . I &t
In custard, egg acts as thickening agent. A true custard consists only of eggs,

milk, sugar and flavouring compounds. Cus‘lards are of two f}’PES:jthEﬁI_l‘efi
or soft custard which is given a creamy consistency by being stirred w Aeats
cooking and the baked custard which is allowed to coagulate without stirring,

thereby producing a gel. Recipe for custard is as follows.

Milk 1 cup

Eggs 1-1%

Sugar 25 g.
Y4 tsp.

Vanilla essence
Baked custard: This is made at 350°F. It is.done when the tip of a knife

£
inserted halfway between the centre and outside, comes out clean. When a

custard is over cooked, some clear liquid separates from the g_el structure, that
is syneresis occur. In an over cooked custard, the egg proteins that form the

mesh like gel structure apparently shrink and squeeze out some of the liquid
that was held in the mesh. Fruits, dry fruits and caramelised sugar can be

added to give variety.
Soft Custard: Same ingredients are used as in baked custard. The va-

J:"'nil.le’t, because of its volatility is added after the other ingredients are cooked.

Custards that are cooked more slowly coagulate more completely at a lower
temperature than custards that are cooked rapidly. There is less danger of
curdling and both consistency and flavour are better in stirred custards cooked
relatively slowly. The total cooking time, in a double boiler should be 12 to 15
minutes, heating more rapidly at first and then more slowly (70°C-75°C water
temperature) while stirring thoroughly and rapidly should be done during
the entire process. Stirring separates the coagulated particles, resulting in a
creamy consistency. The custard will be thicker when it is cold. When the knife
comes out coated, the end point has come.

Success in making stirred and baked custards depends on cooking just
enough to coagulate the protein of egg. Excessive heat results in over coagula-
tion and syneresis of protein characterised by curdling in stirred custards and
in baked custards. Scalding (heating) the milk, used in custards shortens the
cooking time and may also improve the product. Baked custards are better
when made from milk pre-heated to 90°C than to 50°C. Custards cooked over
rapidly boiling water thicken at 87°C and curdle at 90°C thus leaving a nar-
row margin of safety. However if the water in the bottom of the double boiler

was cold when cooking started and was brought to boil slowly the custard
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dickens at 52°C and curdles at 87°

thic 1 The Consi

R ] o, Tsisten

ho i roved rr:atly b}? ouring it into a Bl t. Cy of alcurdled custard can
s l'nﬂidtm'k_‘-' hentes f 5 mnto ool dish and 1mmediate'1y beat'mg

LR

Ihe temperature at which gelati
| Proportion of ingredientg;gr;zhtz;;“;::zrieimﬁls zn many factors.

;-inmr.od to coagulate tl:\'?-' egg because the protein qumre‘ 15"mgher than t'l‘mt .

The higher the proportion of egg to milk the lower &Elﬁgt is diluted with rmlk

ihe custard sets. But two egg yolks in the place of one e emP‘_‘-‘f&ture at which

tion te:_nperature. The protein of the egg is not readil déﬁﬂﬁ;wﬁgs the coagula-

cugar is present. The sweeter the custard the WEa}{(er anre by 1'_teat when

en temperature. is the gelation at the

Rate of cooking: When the cooking i . :

iced and undiigiano =l king is rapid the margin of safety is re-
Addac e the setting temperature. The acid supplied by the fruit |

in custards lowers the gelation temperature and it gets done sooner than one ‘1 |

without fruit.

g1V

Fgg White Foams

rhe foaming of egg white plays an important role in many foods because it

makes the products light in texture and contribute to leavening. Egg white

foam is a collide consisting of bubbles of air surrounded by albumin that has

undergone some denaturation on the liquid air surfaces. This denaturation

which is due to the drying and stretching of the albumin during beating makes
tiffening and stabilising the foam. During

some of the albumin insoluble thus s
Jenaturation the protein molecules unfold and their polypeptide chains lie

with their long axis parallel to the surface. Over beating incorporates too much
air, stretching the albumin so that it becomes thin and less elastic. Elasticity is
needed especially in foams that have to be baked so that before the albumin is

coagulated by the he:éof the oven, the incorporated air can expand without

breaking the cell wall.

The ease with which the egg white can be whipped to a fine foam with
«mall air cells is attributed to the presence of ovomucin, ovoglobulin and
conalbumin. Duck eggs which are deficient in globulin do not foam.

Table 6.9 shows the description and uses of egg white foams.

Stability of the foam

Stability is measured by finding how much ki
This is usually done by transferring the foam
weighing the liquid that drains from it. More the w

is less stable.

quid drains from it on standing)
to a funnel and measuring or
ater drains means the foam

: ;Ctors affecting egg white foams
| white is increased their

Effect of beating time:[As the time of beating egg _
volume and stability intrease at first and then decrease)The actual time re-
igher the speed, shorter

quired depends on the type and speed of the beater.
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the period of beating required. Maximum stability is reached before may;.

mum volume.
Table 6.9: Characteristics and uses of egg white foams.

Stage Description Uses
i i larifying, coating,
Slightly frothy, slightly foamy, large air clarifyi
; sparent, flows easily emulsifying and
Rl il thickening.
Stiff foam Frothy quality disappearing, air meringues.
cells smaller, whiter, flows,
very shiny, glossy and moist in
appearance, if left to stand
liquid separates out readily, when
beater is withdrawn white follows
forming rounded peaks.
"' Stiff Air cells small and white, glossy, cakes, omelettes,
smooth and white in appearance. ice-creams, souffles.
Dry Very white but dull. Small flakes shirred egg.

or curds beginning to show. Rigid

and almost brittle. If left to stand
liquid separates at the bottom slowly.
I

. Type of beater used: che beater has thick blades or wires, they do not
whites as easily as fine wires and the resulting air cells are there-

divide eg
fore larga‘;ﬁgg whisks sometimes give a larger volume of beaten egg mass

than do rpfatory types of beaters but the cells are larger.

+ Type of container in which eggs are beaten:éj;ls with small rounded
bottoms and sloping sides are preferable to bowls with large flat bottoms\be-
cause, in the former, the beater can pick up the egg mass more easily. The'size
of the bowl must obviously be adapted to the amount of egg to be beaten. If
whisks are used for beating egg whites, a large plate is preferable to a bowl for
holding the whites pecause of the over-and-over strokes that are used.

- Temperature:(Egg white can be beaten more readily at room tempera-

ture'than at refrigerated temperature)possibly because of lowered surface ten.

sion at higher temperature,

- Thick and thin whitwﬁin whiteg can be beaten more readily and pro-
duce greater volume than thick whi%mred €ggs may beat more quickly
than those fresh eggs as in stored eggs’the white is thir) Thick whites seem to
produce a more stable foam even though thin whit may initially beat to a

larger volume.
The volume of cooked products such as cakes and meringues is greater = -

when thick whites are used rather than thin whites,
~Addition of acid: gddiﬁnn of acid to egg white makes the foam more

P stable but increases the necessary for beating) Cream of tartar is more

'Jhkg“'/.ﬁp'\
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sffective n increasing the stabili
% th i .
4uring the first portion of heaﬁgg P:'iﬂtt:hc or citric ac@ Acid is best added

L - d. Th ition
Llso makes the foam more st od. The addition of acid whi
! able to heat. e.g., meringue. to egg white

White
J + air
high percentage
of thin white Denaturation high percentage
J of thick white

weakening

v
/ i strengthening
\ Wator \ acid /
oil sugsar

salt
long beating time

Figure 6-d: Factors affecting egg white foam.
Source: Robins G.V., 1982, Food Sclence in Catering, Heinemann, London.

-Addition of f

. decreases the foam.
| - This effect is the
which may form a comgplex with proteins in the white.
_-Addition of salt: Edditiun of salt to egg white (1g to 40g egg white) or

whole egg Jowers the quality (volume and stability) of the foam as it becomes

less elastic.) The addition of salt to fresh egg white decreases the stability of

, o> foam unless the beating time is increased from 6-9 minutes. The addition of
" t<alt to whole eggs before beating resultsina foam of small volume that would
" not form peaks. Sponge cakes made from such a foam has smaller volume and

less tender when salt is gdded to the egg rather than adding salt to the flour.
Addition of water:\Dilution of egg white with water upto 40 per ce:5

EE 1: presence of fat interferes with foam formation and
similar effect is observed when yolk is added to white.
sult of the fat probably the lipoproteins, in the egg yolk

e

the volume of egg increa volume of foam but decreases the stability.
Addition of sugar: {f sugar is added before beating 1s §tarted, extensive
beating is needed to producea foam. Once formed the foam s stable and very
g-”}' fine although the volume may be less\Vhe shipe of egg wilute fo:am with added
/7" _sugar is in part to the prevention of gbagulation .nf proteins with accon:pan)t!-
| -\N’ng opaqueness. Once sugar is addéd to egg white beaten to a foamy stage t0

the soft peak or to the stiff peak stage beating can continue longer without the

WX
P\ |
A i foam it can stand
i}(J Lz" foam being over beaten. After sugar has been beaten into a

"\ for sometime without becoming coagu _
can be manipulated and spread without rupturing the cells perhaps

sugar retards the denaturation of egg white.

y"

d losing its elasticity. The foam
lated an g o oo




Food Sciepge

144
lable 6.10 summarises the factors affecting volume, stability and time of
hﬁ‘.“lling of foams.
Table 6.10: Factors affecting foam formation.
Vanations = Volume Stability Titme of bﬂ'ﬂﬂﬂg
- Irst higher the spead
2ating ti Increases first Increases f ‘
e and then and then lesser is the
decreases decreases time.
Temperature .
ﬁ:w less more mare time.
room more less less time.
Thin White increases less less time.
Acid decreases more longer time.
loo much - reduces =
Fat decreases - longer time.
Salt decreases less longer time
Yolk decreases — longer time.
Water increases less lesser time.
Sugar - less longer time.

Omelettes and Souffles

Omelettes and souffles are similar in that the main ingredients in both products
is egg. Omelettes may be plain or foamy. The plain omelette is made without
separating the yolk from white.The whole egg is beaten together with
flavouring materials. The foamy omelette is prepared by beating the whites
and yolks separately. The whites are beaten until stiff and then folded into the
yolk mixture. For preparing foamy omelette the omelette should not be turned
on the tawa but should be folded to preserve the air cells that are formed,
Foamy omelettes puff Up on cooking and they are light and have a better
texture due to the incorporation of air. The centre of foamy omelettes would
be soft and creamy with small bubbles of air.
For making an omelette, the heat should be kept low so that the mass -
cooks slowly and can be heated uniformly throughout without toughening
the bottom layers. The coagulation of a puffy omelette may be finished in a

Factors affecting omelette quality

* Sometimes green colour develops in the omelette. This is due to the for-

mation of iron sulphide and when a Eart of the white Separates and drains

to the pan underneath the omelette./This can be revented by beati
yolk with white thoroughly, _ P y beating the
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iii:um-le more rfg:ld]y ata
Ike vinegar with wate s EMperature, Acidi

water. Addition of e Juice give more tend G products

acid produycts increases e beatjnené' i Ov?ﬂe“e i

y 8 Ume. When milk ig
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* Cheese omelette,

* Addition of mutton and chicken gravy.
* DBread omelette.

* Egg dosa.

¢ Chapati omelette.

Souffles

they are similar to foamy omelettes, except that they have a thick white-sauce
base and contain additional ingredients such as grated cheese, vegetable pulp
or ground meats. Dessert souffles are sweet and may contain lemon, straw-
berry and chocolate. Souffles are usually baked though they can be steamed.
Crepes are thin, tender pan cakes containing a relatively high proportion of
¢gg. They can be filled with a variety of items, including fish, meat, poultry,
cheese, vegetables or fruits. Crepes can also be served with sweet, dessert

type fillings.

'ROLE OF EGG IN COOKERY

T'here are few ingredients in food preparation that are useful in so many dif-
ferent ways as are eggs. Used alone or in combination with other foods, they

may become the major protein dish for a meal.
* Eggs are used as boiled, scrambled or poached for table use.

* Used as a thickening agent —stirred custards and baked custards, soups,
puddings. Help in gel formation.

* Emulsifying agent—mayonnaise, ice-cream. |

Leavening agent—cakes, foamy omelette, souffles, meringue. Egg white

foam used in certain candies also improves the texture by controlling crys-

tallisation of sugar. g
Binding and coating agent—cutlet, french toast or Bombay toast, banana

fritters.
Interfering substances—ice-creams.
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and yolk also result in the rupture of (he
i Its in chemical dismtegmtmr_] and decom
Iso absorbed by eggs if care is oy

W ”ﬁ_‘“'m,:
POsItgn
taken to

The changes in pH in the cg.’:"""'l“w_ ik
membrane. The I;liklllg of the yolk and RIhHI"Lﬂ(I;‘LII“-‘ aré a
producing an odour inside the cgg. Unpleasant ]
prevent odours n stt)m‘g-: :1I'IL‘&T:GI. I analiyifee fnJl}l cunlanﬁnuting Orﬂil_ilismsl T

Thc_wntf:nlsq D!'“cr“: I}';tileti:ucls lEl]it;S place. Micro-organisis ,ma} e dr[? i ”‘nru‘j‘gh the
STOREE, WiCroby ‘“_p_““k}“" ':[ i ontaminants being the Salmonella species. The chances of Microbiy
PAR slw!l.}hu m.UM -!EL;}} -‘!:mII is dirty, Even if the micro-organisms penetrate the_shcli. the she]|
::::::l;i::t:n :Er:r:ﬁ::fng rl;r; of the cgg, the bacteria lysing crz?hme &Lﬁzﬂmzmi; u::ﬂfafz.lai“?“s
cnnalhl:lmi;;, and the biotin binding avidin-resist their growth. 1 ination

. ot thi e hanisms and causes spoilage dunng storage. " e
‘“em“;‘:: ;::n?: :;:ﬂr:;cvelopmem of the germinal iﬁsc s arreste?hwhenhthe egg is laid. Howevyer
as soon as the egg is cxposed to a temperature of 20°C or abn::l.lts f,;.:: tz; :Eglswg??mg' The
development of the embryo deteriorates the quality of the egg con ff e ﬂi: Tt n:b ow 38°C
the growth of embryo is defective and it usually dies after some tljme. L S embryo lake_s
place before blood has been formed, a red spot appears at E:he place of the ggr:hun;l isc (heat spoy)
This lowers the edible quality of the egg. If the death of the embryo oceurs shortly after 1?luu i
been formed, a small red ring is produced at the surface of the yolk (blood ring). Eggs having blgog

rings or dead embryos are inedible.
2244 FEgg Storage

“temperature. Therefore, for household purposes eggs must be kept under refri gerafiunv where they wil|
keep well for 1-2 weeks. Storage of eggs at room temperature may cause a reduction in quality within
one week.

17 Egg production is not uniform throughout the year; there is more production during spring, The

|

preservation of surplus eggs produced during the peak season for use during the lean season becomes
necessary. For the preservation of eggs, control of temperature, humidity and sanitary conditions are
necessary. Clean eggs maintained at a temperature of 1°C and a relative humidity of 80 per cent can
be stored for as long as six months without any deterioration.

1y Some lengthening of egg storage stability can be achieved by storing eggs under carbon dioxide

- to minimize carbon dioxide loss. A more common method of slowing deteriorative changes in eges

during storage is to spray them with some mineral oil, preferably containing some fungicides, before

: 5 : is by a process known as thennostabilizatic-.n. This
consists of heating the CEE In Water at g lemperature of 54°C for about 15 mm ng water for
3 secs. before storage. This reatment coagulates a thin layer of albumen around the inside of the shell
and thus seals the pores from inside. The heat also kills some of the surface bacteria )
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| Fgg Processing

L i
[

<1 Ege Freezing

o addition to storage in the shell, may be preserved by freezing or by the deying of dicit

‘egg cannot be frozen in the shell since the egg shell would crack with the expansion of

vhen frozen. Therefore, the whole of the liquic :
e _ quid contents of the e o e PR P
Jlk and white, and frozen.™ 1e egg 1s frozen or it is separated

L g: ;ﬁ?ﬁﬁ?uﬁ*ﬁbm sl]?edﬁ‘[ilc?ggfm the control of micro-organisms. To reduce
ﬁi’ B s iy o5 ol ];. St before the eggs are broken from the shell, and then
g 15 co _ dible. Because of the prevalence of Salmonella, which are
it is better to pasteurize the white, yolk, or whole egg. Egg-white is very sensitive to heat,
;mggulatep very near the pasteurization temperature. By heating for 2 min. at 58°C,
omes turbid ind Vlssous and loses its foaming properties. Whole egg or yolk, in contrast,
urized at 60°-61.5°C fur 3.5 to 4.0 min., without significant changes in physical and
‘,Prgpcrtles. _The pasteurized whole or separated eggs are placed in cans or suitable
and frozen in a sharp freezer room with circulating air at —29°C. Freezing may take from

72 -hqurs.)
ile frozen egg-white retains its qualities fairly well, yolk and whole egg cannot be frozen
. On freezing, the yolk or whole egg becomes viscous and gummy, a condition known as
on" resulting in altered functional propertics. Yolk gelation is due to the formation of ice
. ‘the lowering of storage temperature to below — 6°C (the freezing point of yolk is about
°C). Freezing also reduces the distance between reactants, such as lipoproteins, which enhances
regation. This is prevented by the addition of sugar, salt, lor corn syrup to the egg-yolk and
efore freezing. Sugared yolk is used satisfactorily in"dessert products, confectionery and
. products that tolerate sugar, while salted yolk is used in the manufacture of mayonnaise. By
' {(eannent with pepsin it is claimed that egg-yolk maintains functional properties during frozen

is another method of egg preservation and there is a demand for egg powder for the
ion of commercial egg products. The white, yolk or whole egg, after pasteurization, may‘l:!e
any of the several methods of drying. The most common method employed for drying [fiﬁ; is
yi ng. The liquid egg is forced through an atomizer as a fine spray }ntu a drying chamber

I vhich hot air is blown. The powdered egg is cooled, collected and packaged.

Sy, . : ted white or whole egg 1s stored at
"J'. Egg-white contains traces of glucose. When !hc del}ydra e s L o
tempera ‘much above freezing, the glucose combines with egg proteins resiiting

: ; srmentati jith veast prior to
prevent this, glucose is to be removed with glucose oxidase or by fermentation with yeast p
m » drving heat coagulation

it . ; ersely affected by drymng. The heat :
 The functional properties of an ﬂl%)%i :Eecr;c;:f;p beit when the moisture content is low and if
il £ i same. e o : se. However.
Wﬁ iy 'plizal‘incsfsljﬂ:ihiuntaincrs. Dried egg-white 1s quite hmblc-fl?]n:‘ ﬁrig:lrzg'lyks or whole
ﬂﬁr‘m Keptn 6g A ] flavour, odour and solubility occur whent Lft ¥ desirable changes,
Objectionable changes in colour, h than 5°C. A lower temperature retards the unde bl St
Siguare held al te raﬂ-;l:;‘; h::ﬁaz;ﬂ ucc;:rs Dried eggs may be reconstituted before use 0}
until'at —18°C when very httle :
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