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ABSTRACT



INTRODUCTION



Indis s made conmendabdle pyegress in peultyy
produstion during the 1ast twe dosndes. The walue of
poultry predustion insreased fyvem Re, 630 milliens in
1961 %0 R, 6,650 militeone in 19803 she laying steck
frem 33 milliion %0 88 milliens and egg predustion frem
2,540 millions %o 12,5000millions. Perespits aveilabi-
1iSy of eggs for the sams peried insweansed fwem 5,3
19 (Anenm, 1981),

Congurrent vith the Lnsrensed ogs predustion,
marketing preblems Mave slse Linareased, Produstion in
sanll Lete, distance S0 best markets; lask of adequate
helding and Momtun’ fasiliisien, Lrenikages and
high envirommentel tenparature have bean serieus preblemss
in marketing. Added o 48; thers are sensoml veriations
in pyodunstion and ehanges in tetal demmnd for egge with
surplus oggs in one season and seareity in ether. The
poultvy man, under the pressnt market eendisions of
domand and supply; Lis fereed % part with his preduse
at a cheaper yate during surplus periods resulting in
lowvered yeturns par unit of preduet. It has been peporsed
that, in Madwes eity during the period frem 1974 ¢ 1980
the average viwliesales price of layer smsh ad gone wp



by 3.06 per eent wiiile the egg priss registered a drop
of 8,64 per eent (Anen, 19681), In India, the greater
portion of the egg produstien is eonsensrated in yuml
arens and 4in ssall lets and the major ssnsuming sress
are the larger towns and cities fay awmy from She points
of preduction. This involves greater lepse of time
between predustion and eonsumpiien and eensequent Qualisy
desline.

The extent of Quality deterioration of eogss marketed
in Indis has not been assessed sssurastely. Pands (19660)
expressed the feary that ane sut of every four eggs predused
in India did 28 reseh the consumer in geod condition, He
had alse reported that the Quality of eg:s mmrkesed in the
eountry is usmally peor 40 summer and rainy seasens in
esaparison to vinter menths.

Pyoduction of clean eggs and preservation of quality
in eggs ers some of the pessible selutiens to theppreblem.
Refrigeration has been widely ascepted as an ideal method
of preservatien of aggs all ever ths werid., But this
wethed eannot be esonsidered as the ideal choice of
preservation of shell eggs in India feor the present, in
view o2 the immdequete refrigeration facilisies and also
dus %0 the eoonemie backwardness of the large number eof
samll senle predusers.



Thus, 4in & eountyy Like India, mintemnnes of Qualiity
of ogge is baset with many pnbl“. If any method of
preservation of eges 1in India i % be of value, 1% sheuld
be % the easlusion of eeld stevage or yefrigeration as
the basis. Therefore, the methods thas ean be tried and
adepted in the preservatisn of «gss have %o sonfine te
sush metheds ss oll treatment, lime sesling, thermsstabli-
Limnsion, wier glase method and overwmpping. 0f these,
1ime sealing may be regarded 40 & neFe sispler and scoemie
ssthed whieh seuld bs fellewed by the average preduser.

In the present wok an effers 1s made % deternine
She Leagth of time the shell eggs enn be stored at
prevailing reon tapembturs during summer sonths witheus
maked deteriorntion in Quality and to assess the effestive~
nees of Llime senling o8 & methed of short-tern preservation.

T™he werk also envisages %o gsvalunse the eosparative
efticsey of lime sealing Shtl eold ssorage in presesving
Quality of eggs.
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REVIREY OF LITERATURE

The preblem of saintesanse of ogg qualisy being
universal, has attreeted the researeh as early ss the
sesond it of 18th sentury,

Effect of Tomperature, Iumidity and Time on Bgg Gumliisy.

Vilhelm and Heiman (1938) repersed she effeet of
daifferent temperatures on the change in albumen index.
IS ws ebserved shat after & )0 per oent loss had occeured
o tempersture of JO°F retamded further loss in albumen
qQuality,

Funk (1944) was She first %0 make an extensive study
en the effect of temperature and humidisy on keeping qualisy
of eggs and reported that thiek salbumen was converted to
thin albumen very sloviy as$ tesperetures of JO°F and 30°r,
But quite repidiy at temperatures of 80°F and 106'1. FYor
short holding periods, humidity had Llistle influenee on
aslbumen deterisrationy; but 4id affeect the smouns of

svaperation,

A field survey of ranch egg Quality by Lorens and
Newlen (1944) demomstrated thet egg room Stemperssure and
frequency of delivery to the market were the impertant
facters atfeeting the egg Quality, The Qumlity of eggs



stoxred at L3°F for Sen days was presticully the same as
those stored at 80°F for four days.

Towver w. (1950) 4n a study eonvinsingly demsns-
rated the advantage of holding eges as 35°F over holding
in farm egg eoolers and the advantage of the latter over
soom temperature, The perceninge of grade 'A' eges at She
ond of the week averaged 40.2 %o T2 for She refrigerater,
14 %o 58 fer ense Sype eoolers, 22,3 to 359.9 for ewaporater
Sype esclers and 13.5 8o 40,1 for roem temperature. Oversll
peresntages of grede ‘A' oggs weare as follows) sgge held
for one day, 761 two days, 68) sShree days, 643 four days,
563 five days, 333 six days, &) and seven days, 35.

In a study of eg: quality in market channels 1% ws
found that the rete of 1088 in albumen Quality and the
eandling grudes generully desrensed frem winter to spring
to summer. The increased Fate of loss was directly related
to the inoreased teamperature in the egg holding roos
{(Jensen and Stadelmmn, 1951),

Aecording %o NDaweon and Mall (1953) the greatest
deeline in sibumen quality ocscured during the first three
days regardless of the tewperatu¥e. Temperature of 60°r
or lover was feund $0 be pyvactiesl feor noraml form helding

of eggs.



In a temporsture~time study omn egg quality by Fry and
Newell (1957) it was ebssrved that egcs stored at 60°F for
one day were lever in qualisy than those ssored fer seven
days at JO°F, 3Rggs stored at 90°F for one day were lowver
in quAlity than these stered as 60°F for seven days.

Tor oil Sreated eggs relative humidisy of the stersge
ares had no economienlly signifieans effeet on slbumen
Quality as expressed 4in Heugh unit seores. In the eanss of
washed and eoiled eggsy humidity had a statistieally signi-
fieoant effcet, with high humidisy being more benefieial in
mintaining albumen quality. The Semperssture of storage
signifieantly influensed albumen Quality irrespective of
the treatments or hamidisy (nnsm.“jfiaésé). Strain snd
Johnson (1936) suggested Shats the desline in quality of
freshly laid eggs was more due % physiclogieal ehanges
taking plase as the egg produstien progresses than to
cshanges in the savivenmental tempereture., Sresnivasulun
Reddy g3 g). (1969) studied she effect of two relstive
humidities (30 and 75%) on the changes in weight and
intermal Quality of eges during storage at reom temperasture
and the effectiveness of lime seanling and oil coating in
minimising these changes, They feund significant differemnce
in lLoes of weight on shell aggs due %0 different relative



hamiditiens, Hwmidisy differences wre not found te have
mueh effect on the sate of quality deterioration of oil
ostted and lime senled egige.

Physico~chemionl Changes of Egg Qu;uy Deterioration

The physieal cohanges that oeaur to the egg vhen held
are mainly loas in weight, shinning of thick albumen,
passage of wmter fyom whits to yolk, weakening of the
vitelliine msembrane and ineoressed albuwen pHe Researchers
have tried %0 explain these physiesl shanges on the basis
of bioeshemieal recction that may ceeur in the egg compenents,

Holst and Almiuiss (1932) demonstrated that the shick
albumen beocume thin as the fresh egg aged.

Iin s stady, Almquist and Lorens (1932) reported thas
the ehareeteristic gel strucsture of the egz slbumen wme due

%0 the pretein fragtion svomucin.

T™he theory of egs white thinning put forwrd by
Mvtherne (1950) suggested Shat the thinning resulted frem
the slov fnselubulation of eveauein by ocombimmtion with
Lysenyme.

The ogg Wirise ntety repersedly responsible for firaness
of thick white was feund to be ovomucin and very small changes
in preperties of ovomuein will esuse gross change in firmness



of thick albumen, It was also shown that the cause of
thinning of egs white during storage exists or arises in
the ege white itself (Feeney gt gi. 1950).

In another study, Feeney gt sk. (1952) observed that
lysosyme agtivity decreased adbout 20 te 23 per sent in eg:s
vhite vhen shell eggs were stored at 2°C for 45 days or
35°C for 15 days. This decrease in activity could be
considered to support the theery that thinning is caused
by the fermatien of sn insoluble pretein complex.

Decreanse in lysosyme astivity of shell eggs with sterage
time was alse reported by Vileex and Cole (195h).

A desroase in elestrostatiec forces betwveen lysosyme and
ovomuein 18 a fagtor in egg vhite thinning. The lysosyme
sonesntration itself may be a factor governing the degree of
els ctrostatic sstrection (Costeril and Vinter, 1955). Fromm
and Mastene (1962) reporsed thas during ssorsge the
vitelline menmbyane weakened and beetme more elastic. The
movement of wter and stretehing of the vitelline membrene
of the yolk has been explainsd as & result of weskening of
the membrane eaused by insreased pH (Fromm, 1966).

Changes in coneentration of ovemusin during storage of
ahell egce at room temperature have been followed in & study
by Baliga ¢t als (1970). The comcentration of ovomuein in



thiek albumen ws nearly four times that in shin albumen.
This tinding is in oconformity wvith earliier findings of
Mo Nally (1934),

Donevan g% s8i. (1970) previded evidense that the
ovomisin was eomposed of extended glycoprotein ochains held
together by disulphide linkages. They demonstrated that
the hydrolysis of these disulphide bonds esused s desrense
in the viseocity of the ovomuein.

Netght loss.

Welght less is one of the sajor physieal change thmt
eocurs in the eg: a8 1t ages and is dependant on the
porosity of she shell and envizroomental conditions existing
eutaide the shsll,

Ascording to Dunn (1923) the rase of less in weight
of shell eggs appeared ts desrease slightly with the time
the egss are hald, On the effect of humidity on egs qualisy,
Funk (194k) reporsed thas, for short holding pertods humidity
Imd little influence on slbumen deterioration but did aftect

the ewveporation,

Tayler (1943) found, thats the first egs of a elutch
tends te have & lower poresity than the ether eggs in the
same oclutch. This finding ean be yelated to the repors of
Smith (1932) whe gave the probability that eight eggs in
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every hundred wuld have weight losses )0 per cent greater

ey smmiler than the mean wvalue.

Quinn g% sl. (1943) chmerved that the per eent of
weight less sended to dearease as initial egzs weight
inereased, Thie viev is in sgresment with earifier ocbserva-
tions of Dunn (192)).

Lowver temperetures maintained egg Quality and weighs
wul; 1ess loss than did the higher Semperstures, Relation-
ships and correlations betwesn water loss and Haugh unis
seore heve been established by Meuller (1957) who found 1t
to be r = «0,3210. He alse sonsluded thas the wter loss
and egg wveight were nos significantly sorrelated with
slbumen quality deterioration,

Bornstein and Lipssein (1962), in = study invelving
approximately 2,000 aggs, concluded that per cent weight
los: shoved a linear regression on time § the slope of the
line varying directly vith the tempersture.

Kumar g% al. (1968) weperted a percentage weight loss
of 1el, 1,915 and 2;968 vhen the eggs vere lime treated and
heid at voom tempersture (28°C and RE 38.3%) for 14, 21 and
26 days respectively. Correspe ding figures for untreated
oontrols were 3.338, 5.254 and 7.586.

In a satudy involving cemparison of eggs treated with

proeessed eoeonut oll and those sSreated with commereial egg
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esating oil, Versms and Sathe (1970) reported weight losses
for 20 days sterage a$ room Semperature of 35°C as 0,96
per eent for eggs trented wish processsd cegonut oil, 1.7
per cont for eggs trested with ecommereial egg coating oil
and 12,6 per eent for those kept at room temperature
wvithous any Sreatment,

Loehubs g% al. (1971) wecerded & weight loss of 2,84
per sent, 6,69 per esnt, 7.30 per eent and 9,82 per cent
vhen eggs were held for 1, 2, ) and 4 wveeks at Semperasure
and relative humidity of 32°C and 68 per eent relative
bumidity, J)6°C and 70 per eent relasive humidisy, 335°C and
39 per eent relative humidisy and 43°C and 66 per eent
rolative hunidity respeciively.

=

mm:i&!wt) reported & weight less pereentage in
untreated egee as 1,20, 2,28 and 4,00 for 5, 10 and 15 days
of storage at room tempevasture of 2W.4°C add 75.1 per eent
relative humidity.

Jaira) g8 8l (1972) held eggs for 15 days at 31.9°
and 42,3 per esnt humidity and neticed a percentage weight
Loss of 7.31 for clean eggs and 8,39 for dirty eggs and
8405 for clean eggs washed and 8,11 for dirsy eges wshed
respectively,
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Mele of xate of air movement a8 a factor affeeting the
weight loss in eggs has been demonstrated by Maurer (197h)
and peported higher weight loss with higher air movemens.

Sabwsni and Payne (1977) repersed 4,32 per cent and
1.65 per eent weight less feor egge held at 2B°C and 12°C
respectively wvhen stored for 18 days.

Quyysa (1980) reported Shat mean egg weight was feund
to vary signiftoansly (P<0,01) fyom She producer to She
retailier. The egeg weight was mere at the preduser and less
at the retailer levels, This obserwstion is in eonformisy
vith Mueller (1957) and Trwil (1953) who reported that
extension 4in storage or handiing 4is responsible for lowvered
egg weight besides enusing similay redustion in interml

ogs Yualisy.

Adbunen Index.

Beiman and Cearver (1936) devised albumen index as a
measure of albumen quality., It 4is the 2atio of the mean
albumen height in =mm to the mean albumen width in mm,

Vilhelm and Hetman (1938) using sibumen index and yolk
index as oriteria of quality found & consistent drop in egg
quality from the time the hens eame inte pﬂduoﬁ.n until a
lov poins was reashed in July 3 Shere shen followed a alight
ineresse in Qual ity. The effect of temperature on the
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decline of albunmen index wvhen held at different Sesperstures
wms reporsted by Jensen and Stadelman (1931). The pereentage
desline was 23, 25, 30 and 35 fer 30°r, 62°r, 68°F and above
68eF when the eggs mc' stored fer s period of seven days.
In s 2tudy to determine the influenes of pesitien of eggs
on their interior quality Orel and Musil (1956) found that
for the egge placed smmll and up the average albumen index
was 6 to 7 per cent and for those placed in horisental
position 14,9 per cent lewver than the eggs placed with Sheir
sanll and down (P<0.01),

A report on the effect ¢f temperature and time on the
egg quality by Rhodes and Feeney (1957) showed a deeline of
albumen index for eggs held st different temperatures and
for different periods. The study was econdusted on different
flocks and wvariations due to she flook difference wus also
noticed. Yor flock B vhen She egegs vere held at 2°C for 48
hours snd A4eC for 48 heurs the albumen index was 0,074 and
0.073 wespestively., UFer flosk C at 2°C for 94 hours and st
kieC for 94 heurs she albumen index was 0,072 and 0,02h
respectively., Yor floek D at MieC for 49 hours and 97 hours,
She albumen index was 0,031 and 0,027. For flock B as Wheg,
46 heurs and 98 hours of storage gave a walue of 0.04) and
0.020.ve8pecsively.
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Knuar g3 ale (1968) wepersed persentage drep in albumen
index in lime senled and untreated eggs vhen stored at room
Souperature (28°C and 38,35% RH) feor different periods. It
was 26,7, 43, 50,5 for Linme senled oggs and 68,3, 70,91 and
100 for untreated egss when held for 14, 21 and 28 days

respectively.

Syeenivasulu Reddy g% a). (1969) gave s grephie
representation of the quality deteriorntion of albumen in
terms of albumen index, The drep in albumen index for eggs
with ne Srestment at yeom Semperature (83-84°Fr ant 35-408 mH)
was more; lesser for the oil sprayed ones and the lesst for
eil dipped ones, Length of sterage inereansed the desline
in all the Shres treataents.

variations in albumen index in egis keps for 20 days
at 35°C as affected by different shell treatments were shewn
by Verms and Sathe (1970). Albumen indices were 0.038, 0,024,
0,016 for thomse Sreated with prescessed cooenut oil, eommereisl
ags conting eil and for those egge kept without any trestment

respoctively.

Leshuba g% sl. (1971) observed albumen index as 0,040,
00366, 0,02340 and 0,0077 afser the egse were kept for one
wveek at 32°C and 68 per oens yelative humidity, Swo weeks at
36¢C and 70 per cent relative humidity, shree weeks at 33°C
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and 39 per eent relative humidity snd 42°C and 66 per eent
relative humidisy respestively.

A decline of albumen index frvem 0,064 to 0,012 and
from 0,064 o 0,033 was ressrded for eggs kept st room
somperature (30.35°C and 45.,1% M) and those kept under
refrigeration respectively for 135 days (Neidu and 8iddiqui,
1971).

Ktnduk:ref(d‘:gﬂ) in a study reported the effecs of
storage time on the slbuwen index when untreated eggs where
stored at woom stemperature (28.4°C and 754 RH) for werying
periods. The percentags desline were 73.2, 76.8 and 81,4
for 5, 10 and 15 days of stersge respectively.

In & study vith clean and dirsy eggs, JairaJ gt 8l.
(1972) »reporited deeline in slbumen index when the egss vere
kept for 13 days at yoom Sempemture (29,9°C and 42,.5% mM).
The percentage decline in albumen index was 52,8 and the

same for dirty eges ws 87.2.

Nambiar (1975) reported an albumen index decline of
29,4 per cent; 33.8 per cent and 80,9 per cent for oil
treated, lime treated and untrested control wvhen the eggs
were held at room temperature (80°r) for 14 days.
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Iskk Ipdes.
Sharp snd Fowel (1930) devised yolk index as a measure

of ez Gumlity and showed that this quel ity decreased
rapidly under adverse sterege conditions. Sisilar results
have been obtained by many wwrkers imsluding Holst and
Almquiss (1932), runk (1944) and Gibbons (1930),

A sessoml degline.in yolk quality of eggs was reporsed
by Kuox and Godfray (1934), Yolks in egus stored during fall
and vinter remained in bettey eondition theu thesStstored in

other seasons,

vilhels and Heiman (1938) reported a conaistent drop in
yolk index from the time the hens came into production until

8 lew point ws reached £fn July.

Jackwolk gt sk. (1931) epined that the effect of time
on yolk condition is a linear yregression, the slope of the
line varying directly with temperature, Theses workers felt
that fyom such linear regressieon knowing one of the faug tors
of time and teapereasure, the other frotor can be determined.

Vesley and Stadelmsn (1957) eoncluded that Haugh unita,
yolk index, thin albusen diameter, shaluzae size and yolk
mottling wvere the most prastical interior quality measurements
to fully evaiuate qual ity of beeken eggs. They alse observed
a signifieant deeresse in yolk index wvhen the eggs vere held
tax 24 heurs.
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Pands gt 8). (1966a) weperted yolk fndex of egce held
at room tempdrature of 76°F and 84 per ecent relative humidity
88 0327 ot 15 days and 0,232 at )0 days., Further, Pands
2% 81. (1968) observed yolk index in market eg:s at different
sensons of the year a8 0,321, 0,371, 0,376, 0.33) for summer,

reiny sesson, spring and winter.

Kmmer g8 al. (1968) weporsed percenta e drep in yolk
index for lime treated eggs and for untreated eggs wvhen
stored at room tesperature (28°C and 358,3% RH). It was
6+81, 17.4 and 29 for lime treated eggs and 51,2, 59,6 and
70.] for untreated constrels for 14, 21 and 28 days of

storage respestively,

Yolk index desline of 55,89 per gesnt for untreated and
6,69 per eent for oil Sreated eggs were reported by Maida
and Siddiqui (1971) after a storage period of 15 days at
30.5°C and 54,1 per cent relative humidisy.

Verma and Sathe (1970) reported yolk index values of
egge® held for 20 days at different sonditions of sterage,
The yolk indices were 0,380, 0,218 and 0,108 for those
treated wvith precessed sooonmut oil, those treated with
conmereisl egg coating oil and for thoss kept vithout any
trea tment respectively when held at a Semperasture of
J3%C.
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Jagtraj g% al. (1972) reperted a decline of 63,.)
per cent vhen She eggs wvers held for 15 days at a
temperature of J1.9°C and 42,3 per sent relasive humidigy.

Rambiaxr (1973) reperted a desline of 48,9 per cent
at 14 days storage st & reom Sempersture ot' 80°F and 62,4
per sent relative hunidity whan the eggs were held for 28
days under she sbove gonditions, Similar figures for lime
treated oggs were 16,1 per cent and 16,5 per cent.

In an experiment %o determine the effect of egg sise,
Ldength of sterage, storage temperatures,; albumen pH and
albumen viseesity on the vitelliine membreune, Heath (1973)
observed that the dry membrane weight decreased as a
pereentage of 4dry yolk weight as the egg weight deereased.
Vitelline membarune strength inereased under refrigamtion
(7°C) eonditions and desreased at room Semperature (22°C).
The lengsh of storage from O %0 9 days had no effeet at
7°C or 22°C on membrane weight although albumen bwreakdewn
sosured as evidenced by inereased pH.

In anether study (Hemsh, 1975b) it we shown that egge
refrigersted at 10°C for 7 days had less moisture, lewer
slbumen pH and higher yolk index than those held at room
tempersture of 27.5°C. Preventing gas exchenge both at
refyrigeration and room temperature conditions resulsed in
& deoresse in albumen pH and no ehange in yolk index over
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& seven day storage paried. When gas exchange ws permitted
under these conditions slbumen pH inereased snd yolk index
deoeresased,

Ieugh Unis Seeve.

Haugh unis seore, deweleped by R.R.Maugh (1937) s
reogarded to be the mess dependable mensure of egg qualiity.
It s & atio of the height of dense albumen %0 the wveight

of the egs.

Brant et a). (1931) presented a critical reviev of the
m jority of the oriteria on the msasuresent of albumen
qQuality. They eempared the teehniques for reliabilisy,
speed and simplieity and eame %0 the concliusion that Haugh
units provided the most satisfactery measurement of albumen
eomdisien.

Meuller (1957) reported that the Haugh unit of fresh
as well ss stored eggs wvere influsnced by dies, senson and
the heusing system. The same study showed that the shange
in Haugh unit for the first 34 hours of sterags ws
signifioantly greater than foF any susseesding daily shange
for the egas held st 90°F. This ehange did not hwid good
for the tempersture range of Y°F and 60°F, NHewgver, the
eshange in the Masugh unis for the first 48 hours after the
egges wvere plased in stovage was significantly greater than



She ohanges for sny susceeding 48 heurs period. This ws
true for J0°F, 60°F and 90°F and sppeared signifiount at
all the three temperatures (P<<0,01). Eggs stored at 90°F
for one day vere lewver in gual ity than those stored at
60°F for sevan days, XEgge stored st 60°F for one day was
inferior 1n quality % eggs stored at JO°F for seven days.
After an initial loss of Shree Maugh unit during the first
two daysof sterage the eggs stered &t JO°F maintsined
approxims tely the same qQuality Shroughout one week.

The relative humidity of the storange ares had no
scopomically signifisant effeet on albumen guality as
expressed in Maugh unis (hnlud.e [‘10;56). However, in
another experiment,; he shsasrved that high humidity was more
beneticial in maintaining albumen qual ity.

My ot al. (1957) reported Shat initial albumen quality
of various struine, as measured by Haugh unit wms found teo
differ at 0,01 per cent level of probdbability, Differences
apeng strains es %o the rapidity of decline of albumen quality
weare also found to differ at 0,01 par eent lewvel of probability.
A correlation eceffivient of 0,338 was found hotvcin the
originml albumen quality and the loss of GQuality over seven
days storage period indieating that the egss of lov qualisy
had & lover rate of quality deelins than the egi:s of initial
high qualiity.
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A desline in Maugh unst ws observed due to the aging
of the hen and shis ﬁd Be effect on the season (Cunnighaw
48 81, 1959), BDornstein and Lipstsein (1962) feund that
vhen internal quality detearieratien of eggs held at J2°C
for 14 days was messured and plosted in terms of both Maugh
anit and yolk index the general trend wse approxiumtely
parallel for bhoth measures. However, vhen a similay
comparison betveen these moasures was sade for eoggs held
at 15°C, ths relative lack 0of sensitivity of yolk index, wms
elearly evident,. Kumar g} gl. (1968) reported a Haugh unit
drop 4in lime senled egges and untreated control wvhen stored
at room temperature (28°C and 38,5% RH) for waerying perieds.
It was 16,5 per sent, 27,06 per sent, 34,11 per eent for
1ime sealed egss and 43,88 pir sent, 41,18 per cent and
vatery: for untreated eensyols when held for 14, 21 and
28 days wespectively. Sreenivesulu aoddy'¢("i!969) reported
a steep fall in Maugh units after tw wvesks of storage at
room temperature of 84°F and 33 per ecent relative humidity.

In & study on market eggs at the Gifu city in Japan,
Brent gt s). (1969) ebserved that the Haugh unit reflected
the temperature difference for two seasons, VWVinter eggs
averaged 70.5 to 44,9 for spring eggs. Age of flook might
also have contributed to this n&ct_ua.

Panda gt a). (1969) reported a deeline of Haugh unite
for 15 days of storsge at room temperature of 27.7°C and
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b per eent relative humidity, when the eggs were first
kept in refrigeration temperature and then exposed to
room temparsture. It ws 16,27 per cent for oil treated
egge and 82,93 per sent for 1ime treated eggs.

Ted Wasylyshen (1970) weported that the Haugh unis
drops sharply during the first tw days holding at s
temperature of 30°F %o T5°F and then slowly depending on
the temperature, After holding eggs for six days at 3O
the Maugh unit remains steady but at higher temperatures
the Haugh unis econtinues to drep. A drop of 31.48 per eent
was reported vhen She eggs  were held for 20 days at an
enviremmental Semperesure of adbout 35°C.

A Maugh unit drep 02 72,6 per cent and 13.7 per sent
at room semperature (30.,5°C and 34.,1% RH) and refrigeratieon
Semperature (35°C) respeetively was reported by Naidu and

Siddiqui (1971) when the egge wvers held for 15 days.

etal
umm:pwn reported a Haugh unit drwop of 22,7

per cent, 38,7 per eent and 33,) per cent for 5, 10 and 15
days of storage of untresnted eggs st room temperature of
28.4°C and 75,1 per cent relative humidity,

Lochube g% 8). (1971) wepersed a Haugh unit desline
of 36,24 per cent at room Semperature (74°F and 844 RH)
when the eges vere held feor shree weeks.
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Jairaj gt al. (1972) reported a percentage deecline in
Haugh unit wvhen clean eggs were kept at 131.9°C and at a
relative humidity of 42,5 per eent for 5, 10 and 15 days
as 12, 24 and 44,5 respectively. Corresponding figures
for dirty eggs were 47, 55.8 and 67.5.

Effect of alr movement on the quality porameters was
desonstrated by Maurer (1974). He reported a Haugh unit
lo88 of 3.4 and Je8 for air movemeni rate of 5.9 and 9.5
metre per wminute vhen she sggs wvere held at refrigeration
tenpeasa ture for three weeks., Effeot of closed and open
carton packing uxier the above condition had brouzght about
Baugh unit loss of 3 and 4,2 respectively. Effect of time
on Haugh unit loss was found to be 3.5 (5.13%, when the egys

were held for thre: weeks at refrigeration temperature.

Nambiar (1975) reported a deeline of about 80,16
per cent for 14 days of sterage when the untreztaed eggs were
held at 30°F, Siwmilar values for lime senled eggs were
25,05 per caent, Sabrani and Pay.ne (1977) reported a Hasuch
unit decline of 29,5, per cent for eges held at a temperature
of 12°C for 18 duys and 48,43 per cent for eggs held at 28eC

for the same period,

Pergent thick albumen.

It 18 the per cent thick albumen that decides to e large
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extent the albumen quality. This is expressed as the ratio
of the weight of thick albumen to the total weight of both

the thick and thin albunen,

Knox and Godfray (1934) observed that the percentage of
firm white was lowvered by exposure to high air tempersture

during hours immediately after the eg: was laid,

Seasonal variation in the percentage of thigk slbumen
was observe! by Panda gt al. (19668). 1In a study on the
quality of market eggs the average per cent thick albumen
was found to be 39,33 for summer, 46,73 for ruiny season,
48,16 for spring and 43,83 for winter.

Kumar ¢t al. (1968) reported a drop in perecntage of
thigk albumen in lime treated eges auid untreated eggs when
kept at room temperature of 28¢C and 53.5 per cent relative
humidity. It was 42,28, 52,76, 59.19 for lime sealed eggs
and 46,32, 66,54 and 81,61 for untreated controls when held

for t4, 21 and 28 days respectively.

Baker and Vadehra (1969) reported that there was =
highly significant difference among the strains as far as
per cent thick albumen was coneerned, In the same study
correlation coefficients for per eent thick and Haugh unit
scores were positive and varied from a low (r = 0,333)

to a high (r - 00695).
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Panda gt al. {1969) reported thiek albumen percentages
of 578y Shelty 3948, 37¢8 and 3841 for O, 1, 2, 3 and &
sonths of holding for oil coated eggs kept at 5°C, Corres-
pondi . .g wvalues for liue trented eggs were 57.8, 56,9, 45.6,
46 .4 and 41,0 and for untreated controls 57.&, 44,9, kb4,
45,1 and 39,9, For egys after refrigeration at 5°C for one
wonth and subsejuent séorage at room tem:erature {20,7°C
and 44 RH) the percentage of thick albumen for U, 5, 10 and
15 days were 51, 41,2, 38,9 and 36 respectively for oil
treated eg:s, 51, 42, 37.4 and 30.) for lime sealed egys and

51, 3349y 104 and Nil for untreated controls.

For egzgs kept at 5°C for 30 days the per cant thick was
4945 for oil coated egus, 50.2 for lime treated eggs and 43.4

for untreated countrols.

Hydrogen lon Concentrastion.

The normal pH of the white is about 7,0 when the eg: is
laid and after one doy ot 20°C the pH will be about 8.5 and
over scveral more days will rise to 9.4. This change will
be slower at lower tempesratures. The pH is apparently
eontrolled by the buffer system of carbomte and bicarbonate
and the ratio aud concentroticons of these ions are themselves
eontyrolled Ly the partial pressure of the carbon dioxide in
the extermal atmosphere with whieh the egs white equilibrates

through the pores in the egg shell (Hrooks nnd Pace, 1934).
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Rhodes et al, (1957) reported inerecse in pH at
different tempernture and holding time. It was 8,7, 8.9,
940y 940 for & hours, 48 hours, 94 hours and 97 hours wvhen
held nt a tempersture of 2°C and ¢4, 9¢l4, 946, 947, a4
and 9,5 for 48 hours, 94 hours, 49 hours, 97 hours, 46 hours

and 98 hours when held at 4b4eC,

Meuller (1957) opined that wariation in earbon dioxide
loszs was not o very LfupPdtant factor with respect to the

albumen yuality deterioration in untreated egge.

Albumen pH of 7.9 and 8.5 was reported by Paunds et al.
(23
{(1966) for eg;s held at 76°F and B4 per eent relative

hucidity for 15 days and )0 days respectively.

Fromm ond Gammon (1968) observed that an albumen pH
OFf B,0 to o0 is suitable for mnot affocting the yolk shane
and vitelline membrane by inhibiting diessipation of the
chalazeferous layer, as associated with high pH with ae

of the egz.

The diffusion of carbon dioxide frow egg through the
eshell com:ences a chain of events, causing high pH values,
making the thick white to become thin and the yolk to
become fragile nnd readily broken. Eggs with high pH wvalues
in the white after aging will perforw less satisfactorily
i functions demanding foaming and heat coagulation of white

proteins as in cake making (Shenstone, 1968),
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An observation by Kumr et al. (1968) showed the
difference in increanse of albumen pH for lize trented eges
and untreated controls held at room temperature (28°C and
5854 RH} for wv.rying periods, The pH has gone up frow
an initial waluaes of el to 8.4, B.4 and 8,6 in lime
sealed eggs and 7.3y 9¢3 and 9,3 for untreated control at

14, 21 and 22 days of storage respectively.

Albumen pH is largely independent of slbumen height
(Munro, 1971). Mayer and Hood (1973) used electron-
microsoopy to investignte the difference between the tiiek
and the thin slbumen at pH 7.4 and pH %9,0. There was no

difference between the thick and the thin aslbumen at either

PHe The cooked thin and thick albumen at pil 7.4, were
similar and wvere characterised by numerous large spherieal
osmophilic structures., The ocooked thin and thick albumen
at pH 9,0 consisted of condensed particles which were
embedded in a filomentous matrix, Thick albumen at pH 9,0
had smeller and more numercus asymmetric particles thaen the
thin albumen. The observed differences were attributed to
heat lability of various protein and the proteineprotein

complexes,

Nembiar (1975) reported pH or eggs without treatment,

kept at a temperature of SU°F for 14 days and 28 days as
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9eR 8nd 9.2 respectiwvely. Correspoding figures for lime

treated eg:s were 8.3 and d,V.

Efioct of age of the hen on the pH of the egg during
holding at difterant temperetures was studied by Sabrani
and Payne (1977), 1Initial pH was 7,62 and 7.37 for young
and 0ld layers eggs respectively. 7The pH increase on
storage was also almost eyual for eggs from both young and
old hena., WYhen eggs were held for 18 days at 1x9C the pH
was Ye38 and 9,24 for youug and old hens respectively and
at 2B°C the correspoiding figures were 9,5 and 9,59,
Changes in the zlbumen quality ocecured relmtively indepen-

dantly of the changes iu albumen pH,

Khen and Rath {(1980) reported that pH ranse frouw 7.65
to S.46 of egg albumen maintained best egg quality but when
eggs were stored at environmental Semperature, there was a
gradusl increuse of pH and degresse in Haugh unit score,
They reported a pH of .23y 9423, 9439 and 9,41 for 0, 3,

10 and 15 days of storage of egge at room temperature.

Methods of Preservation ol Kggs

Preservation of eggs incresmses the storage period and
makes possible a better distribution of eggs throughout the
year. The prineiple 1uvolved in the preservation is to

delay the physico-chemical deterioration and to prevent
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miorobial spoilage., This is accomplished either Ly
controlliig the enviromment in which the egg is placed or
by treating the eg; 80 that it is less ersily affected by

axterm)l gonditione.

Several msthods of preservotion have been suggzested,
of whioh refrijerntion and oil treatment are com:.ercially
practical, Other methods like water glass method, lime
sealing, thermostabiligation are also employed to preserve
ogys i smaller lote, but §it hes been reported that lime
sealing is practiced on a commercial besis iu Holland

(ﬂ‘ntﬂﬂp 1 968) .

Kumar @t al. (1563) have studied the effect of preser-
vation of lime sezling end compared it to the oil coating
method of preservation and found it to be leas effective
than the o0il eoatin: but much superior to the untrented

ocontyrols.

Ted wasylyshen (1970) i1 a review, made a ensual
somparative study on the effect of cooler temperature on
the quality of eg;s. After seven days of storage at room
temperature (70-75°F) and cocler tempersture (50-55°F) the
percentage of 'A' grade egus were 62 and 97 respectively

giving a difference of 35.

Effect of preservation methods wvere highligi:ted in e

study by Panda gt al. {1969) on the asdvantages of lime



sealing and oil senling on weight loss and internal quality
of shell eg:s during refrigeration and subseyuoent uarket
periods. There was a 1] per cent weight loss in untreated
group of eg s during storage at 5°C for 4 months, vhereas
the corresponding losses were 1,5 per cont and 3.7 per eent
for oil coatedl and lime sealed groups of egym reapectively,
Irrgapgotive of the treatment the weight loss wns propore

tionate to the duration of storage.

Effect of air movernient rotes on refrigerated egg
storace was found to be a factor that affected the qua. ity

decline (Maurer, 1974).

RKesults of & study by Nembiar (1975) indicated that
lime sealing was & sultable method of preservation of eges

for India where summer temperature is usualiy quite high,

Thatte et al. (1981) in a study to compsre the efficacy
of eurther: pot method for storage of egss during hot
wea ther have compared the effect of lime sealing and refri-
gcerator storage of shell egge for eight days. They have
found that the three methods of storage were ejually good
in smintaining the Haugh unit seore,; refrigerator eges
giving 8 Haugh unit score of 58,2, lime treated ones, 56,6
aud those atored in earthern pot msthod giving » value of

B1e7.
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MATERIALS AHD MEVHODS

Four hundred and t.irty tw, infertile egus were
colliected from the All India Coeordinated Research Project
on Poultry for Bggs, Manauthy, in three batches o: 144
eg;® each, during the middle of Merch, April and May 1981,
All the egss collected were from o single strain of Single
Combed White Leghorn pullets, 6 to 9 months old. While
collecting the oggs, care was taken o svoid large
variantions in egg weiéht. The egys lonid afier < a.sts ONly
vere e¢ollected to avoid the possibility of including eggs
laid on the previous day. The egys were collected within

two hours of lay.

The egus were first eandled for checks and other
abnorealities end only apgparuntly normal egss were selected,
All the eg:s were numuered, weighed and initial weights
recorded, VYeighing was ocarriaed out using a mono pan balance

to an ageuracy of 0,0t g,

One batch of 14: eggs were rendomly divided into three
lots of 4b egus each aud alloted to three traotment groups,
vig. storage at ruvom tem arature {i1) storage in lime water
(12) and storage iu cooler temperature of 18 to 13°¢ {T3).
Similar procedure was followed in 21lloting es:'s during all

the three months of ex.erimental pariod.
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The eggs of the untreated control group were kept in
gz filter flats and held at room temperature. The other
lot of 48 eggs were kept in lime water thoughout the period
of experiment., The lime water used was prepared by the
method sug:ested by Panda et al. (1969). One kg of quick
lime was added to one litre of boiling water and the
mixture was allowed to cool down to room temperature. Then
4,5 litres of cold water was added to it, Two hundred and
twenty grams of powdered common salt was also added to the
solution. The mixture was asllowed to settle down overnight
and the supernatant fluid removed and strained. The clean
fluid was eollecécd and used, The eg:s to be lime treated
were placed i: an earthern ware podt with narrow mouth and
the lime water was slowly poured over it till all the egss
ware immersed. The wmouth of the pot was covered and the

whole thing kept at room teuperature.

The third lot of 43 egzs were kept in the cooler where

the temperature was kept at 10°C to 13°C.

From each treatment groups, eight egss were randomly
selected for quality studies on the first, third, fifth,
seventh, tenth and fiftesnth day of storage as outlined

in experimental design (Table 1).
The ambient temperature and humidity were measured daily

and recorded for the whole of the experimental period (Table 2).
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The parameters considered to msasure the albumen quality
were pereentage of weight loss, albumen index, yolk index,

Haugh unit seore, per cent thick albumen end albumen pH.

The byroken out quality of eggs was wmeasured on a plane
level glass surface and seperation of thin ami thick 4dlbumen
and yolk were done using a squeegee. The albumen and yolk
heights werse measured using Ame's tyipod stand miorometer.
Albumen width and yolk dismeter wvere recorded using vernier
Callipers, lmugh units were arrived at by taking direct
reading from Ame's tripod stand micrometer adjusting the

height of the albumen to the weight of the egg.
The slbumen index was gslculated using the formula

Mean albumen height in mm,

Mean albumen width 4in mm.

Yolk index was ¢calculated using the formula

Yolk height in s,

Mean yolk diameter in mm.

Albumen pH was measured using a pH meter immediately
after the other internal quality parameters were studied,
Percenta; e of thick albumen was caleulated using the
formula

veight of thick albumen in g x 100

veight of total albumen in g.



The study was carried out during the months of March,
April and May as these mwonths are generally regarded as
sumzier months when the atmospheric temperature is at itse

peak in Kerala.

The data collected were compiled and subjected to

amlysis of variance (Snedecor and Coehran, 1967}.
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RESULTS

The climmtic wvariables vixz, the daily maximum
temperature, minimum tempersture, mean temperature and
relative hunidity with their respective standard deviations
during she experimentel period are presented in Table 2,
The wesn daily temperature and relative humidity were found

to be 31°C & 00,2820 and 61,3 2 1.,2186 per eent respectively.

Fooled data on all eggs studied during the summer
months were analysed (Sme decor and Cochran, 1967) and the

results presented in Tables 3 to 135,

The average wvalues of various parameters of egg quality

observed in she expericent are presented in Tables 3 to 8,

It is apparant from the results th-t there wus signi-
ficant changes in quality due to storage periods, due to

treatumonts and dus to interacsion of periods and treatments,

Velight Less

Nata on weight loss set out in Table 3, showed an
inorease in weight loas correspondiing with theinerease in
the storage period irrespeactive of the treastments., Maximum
weight loss oceurred during the first 48 hours and the
subsequent 48 hour periods demonstrated les:er loss in

weights, This trend was the same for all the treatments,



Average per cent shrinkage for 15 days of storege wus

7:496 foxr T1, 2,531 for T2 and 2,830 for T3.

Treatnent effect was signifiocant, T2 and T} wvere
significantly different from T1 while T: and T3 did not

show any significant difference between themselves.

Albumen Index

Data are presented in Table 4, Mean albumen index of
e3:8 studied for different periods of storage uuader
differqant treatment conditions showed significant differences
due to periods ne well ns due to tremtments. Mean albumen
index of eggs stored for 15 days at room temperature (T1)
was significantly lover than that of eggs under T: and T3,
However,; the difference in albumen index of eggs under T2
and T3 was not significent,. The per cent loss in albumen
index during the period worked out to 81,36, 34,4 amd 38,27

for treatients T, 72 and TJ respeotively.

Yolk Index

NData on yolk index of egus studied are presented in
Table 5. There was asignificant difference in yolk index
values of egos under different treatment groups at different
periods of storage. The yolk index of egus held for 15 days

at room tau.erature (T1, was significantly lower than that
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of eg.s stored for the same period under T< and T3. T3
was significantly superior than T2, 7The mean yolk index
valuos for 15 days of storage under different treatments
were Cel1700, 0,3926 and 0.4221 for Tl, T2 and T3
res-ectively. The per cent drop in yolk index for esgs
for 15 days of storage was 59,95, 6.65 end J.21 for T1,

Ti and T) respectively.

Haugh Unit Soore

Effect of period of sterage and the effeect of treatments
vere significant with regard to Haugh unit score (Table 6).
The Haugh unit score decoreased as the period of storage
fuereased irres;ective of the treatments., For 15 days of
storsge Haugh unit velues for T2 (68.753) and T) (68.79)
were sig. ificansly higher than the snme for T1 {33.29).
Nevertheless, TR and T3 wvere not significantly different
in respect of this trait., Pereentage drop in Haugh unit

score for differsnt ireatments when the egge were hel:d for
15 days were 62,42, 21,50 and 19,75 for Tl, TR and T3
respectively,

Per oent Thick Albumen

Effect of storage as per cont thicih albumen was signi-

ficant with a drop in percentage as the storage period inoreessed.



The mean thick slbumen percentage of experimental eg:a
irrespective of the treuntment was 57,345 initially. However,
the same deoreased to 37.225, 41,194 and 46,527 for Ti, TR

and T3 respectively at 15 days of storage.

For 15 deys of storage T3 ws significnntly superior to
TY but not 20 with T2, There was no siguificant difference
betveen T and T1 with regard to meintenance of thick albumen

percentage.

Albumen pH

Effect of period of storage was significrnt irrespective
of treatments in respect of albumen pH, Effect c¢f treatments
was also signifieant, with T2 mmintaining the lowest pH., T2
was significantly superior to T] and T!1 and both T2 and T3

ware significantly superior to TV iun maintaining lower pH.

Percentage i:crezse in pH for different treatments were
13e51y 3,01 and 7,42 for T1, T2 and T res,.ectively, TI

registering the highest increase,
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Table 1. Experimental design.

D BR s o R e B > LG e W S D e e WD TR W A MNP T G e e ea e e NN M D YD L S GND W b e S o e

Treat- Period and No. of eggs

Month Tptal eggs
ments .y p2 P3 P P5 P6 studied
T 8 8 8 8 8 8 48
March r2 8 8 8 8 8 8 48
3 8 8 8 8 8 8 u8
Total 24 24 24 2 2k 24 14l

P ES W R D R WD W G e G W ARG SR U W A o B e o G D G G R S0 R A S WD AR R WP e WS s AP e W e W e

T 8 8 8 J 8 8 8 48
April T2 8 8 8 8 8 8 48
T3 8 8 8 8 8 8 48
Total 24 2h 24 24 24 24 144
T 8 8 8 8 8 8 48
May T2 8 8 8 8 8 8 48
3 8 8 8 8 8 8 48
Total 2h 24 24 24 24 24 144
Grand Total 72 72 72 2 T2 72 432
2 - P=F 3-1-F-F el p-dEod B 1. % 3 3 B I SO AR I PR~ SRR ES I B R F. s PR S 5P . SN A, P8 - 1 ]
T! =« Storage at room tempersture P! « Initial qQuality
T2 = Storage In lime water P2 =« Jrd day quality

T3 - Storage at cooler temperature Pl - 5th day quality
Pl - 7th day quality
P5 « 10th day quality
P6 - 15th day quality



Table 2, Maxipum, minisunms and average tempsrature and humidity during the experimental

period.
mroh Apxi} May ‘“.:
Readi - Teup era ture Relative Temp era ture Relative Temp era ture Relative
o Humidi ty Humidity Mumidity
— — . & e S . SO * S 2
M x Min Menn Max Min Mean | Max Min Mean

o m—— e e e L LT T L T T T L T T T L LT L, T T
1 33e] 2843 0.8 62,0 33.3 28,9 It.1% 59.5 33.3 28,9 I1.1 61,0
2 33.9 2849 b 61,0 333 28.9 3149 60.5 33.3 28.9 31.1 61,0
3 33e3 2843 3.8 61.5 333 278 0.6 60.0 33.3 28.9 31.1 60.0
4 33.9 2843 31.1 62,0 33.3 28,9 1.1 590 32.8 28,9 30.9 58.5
5 3349 28.3 311 62,5 33e3 28,9 31.1 59.0 32,8 28.9 0.9 59,5
6 33.3 28T I8 61,0 33.3 28,9 31.1% 595 2,5 28,9 0.9 5045
7 32,8 28,9 0.9 61.5 32.2 QT2 29.7 61.5 32,8 28,9 30.9 59.5
8 3343 28,9 311 66,5 33.3 28,9 3t1.1 595 33e3 28.9 31,1 60,0
9 333 28,9 3V.1 60e5 33.3 28,3 0.8 61,5 3.8 28,9 31.1% 5865
10 32,9 28,9 31.4 T30 33e3 28B.3 .8 61,0 32.8 28,9 0.9 590
LR 33e3 28,9 31.1 615 339 2843 31.% 61.5 32,8 28,9 J0.¢ 6140
12 33e3 28,9 31,1 6445 33¢3 2W8e3 308 595 32,8 28,9 30.0 61,0
13 33.6 28.9 .4 675 33¢3 2843 30.8 5945 32.8 28,9 30.9 61,0
14 33.9 2849 It.b 5845 32,8 2843 0.6 62,0 32,8 30,0 31,k 61,0
15 32,8 2843 30.6 675 33e3 2843 30.8 60.9 32,8 29.4 32,1 61,0
Mean  33.4 20847 3141 63e8 Jie2 28.h 308 60.3 32,9 29,0 3.1 60,1
SeDe 23418 22939 2662 3.6046 #3419 4728 3553 « 9560 02211 L2932 L0359 9345
WM I TS S LS -3 RIS N IO - B 2 T B ] - PR - S S S F - FECR- - SR S S 3 JEE R oLl 2 1 WK s

Overall mean temperature : 31°C » U.2820 Overall mean HH 31 61.3 » 1.2186



Table 3. Effect of treataents aml periods of -ta-ago on the per cent weight
loss of shell egys during summer.

WO WD A - NB Ay R G e e R b b A A e CB M b P b A W s S D e Y W e AR B s W TR N W Y 4 WA GO A P G S TR R e e W R R e e N

Peariods of storege

Treat- Mean
ments P P2 3 P4 P5 120

™ - 2954 4.332 SeT52 6,073 7496 5.32%

T2 - 1,549 1,849 2,232 2,387 2.53% 2,109

T3 - 2.0&3 '.909 20'59 20359 2.330 2.260
Mean - 2.‘.% 2.697 3038‘ 3.606 “.286

I F X5 WS Re. §. Fi- SN J T SRS S-S - g Tt e 3 SRIPA -3 SERARCJUR - R0 - J5- S S-S S A S S Ay Wzaou s P SR I A - . % ¥
C.D. for period effects = 0.6198 C.N. for trestment effects = 00,4383

S.E. = 0'0663

in



Table 4. Effeet of treaitments and storage periods on the albumen index of
shell eggs during summer.

AB G M um  a - R T L. I R G TR B R e PR — B R R I R T T = S Y

Periods of storage

Treat- o —— Mean
ments Pt P2 ¥3 ph F5 P6

Y3 0e1159 0,0097 0.0560 00,0445 0,0377 0.0216 0.0576
T2 0.1175 041044 00,0998 00,0922 0,0810 0,077 00953
3 Oot184 0.,0953 0.0848 0,0886 0,0786 0.0708 0,0861
Mean 02147 00898 00,0801 00,0751 0,06358 0,0565

MM RIS L FEE SR D LS L L IFBABR S|l g - SR B B3 a Wz T - - S Eaatgi B 5 5~ Er R Py - £
C.D. for period effects = 0,010 C.D., for treatment effects = 00,0078

S.Fe = 001159

zn



Table 5. Effect of treatments and storege periods on yolk index of shell
egees durinpg sumsser.

- o o . I . At M U A e WP AR . The S AR 8 e WA et O s g Ren N -~ T D TR GNP S w S MR WD - BeR e WD AN I AR W S B AR OB agn il agh cup D

Periods of storage

;::::“ P1 P2 55“ vh AM;S v6 Meen

™ 0,267 063579 0.3081 0.1843 0,2083 0.1709 0.2760
T2 0hlO6 V4118  0.4139 04101 03969 0.3926 0.411)
73 0,436  0.4123 0.4332 0.4370 0.4307 0O k22% 0.4286
Mesn 0.,43h5 043940 0.3857 0.3438 0.3453 0.0283

BB WL WS AR SBARES WS SENEEAAEA D I S L 3 A BB 9 RE e
C.D. for period effeets = U.02315 C.D. for treatment effects = 0,01638

B.he = 00,0243

€n



Table 6. Effeot of tremtament and periods of storage on Haugh unit score
of shell egus during sum:er.

D G WD o o WD Ne W M T e W s O GRS S e e WD A B i MR s B I D S S W B AR A W Y e U s G v W G o R B W R D MR e R @B

Periods of storuge

Treat- Mean
ments P1 v2 »3 Ph P5 P6

T 88.583 69,750 64,792 57.792 51.500 33,292 60,951
T2 B7.583 83.730 80,580 79,342 72.250 68,.7% 78.743
T3 86,083 83,000 81,000 78.417 74.875 68,792 768,694
Mean 87.4%7 78.833 75.458 T1.917 66,208 364944

C.D. for period effects = 4.7377 C.N. for treatment effects = 73,3500

Belke = k.9792

"



Table 7. Effect of treatments and periods of stormge on per cent thick
albumen of shell eggs duwring sumaer.

D A o W G T < W W ek T W S AR G WS G R A WU e WD AR AR WU G e WS W e e Se W e s e B e e e - . e e . -

Periods of storage

Tr“t"' A RS < s A« T« mn

ments P1 2 PI ¥ 1) P6

T 57684 47,613 LL,613 42,011 40,233 IT7.223% 4h, 924

T2 57.470 LL.709 43,7248 42,127 K091 41,154 45,059

T3 56,891 31,310 49,645 46.56% 46,130 L46.527 49,477

Mean 57348 47.866 454994 43,567 42,434 Li1.649

WREFCB R W3 L ST A RBIE T AST I I v d g LD A G SRR LI TRE OO UGS . L T Lod NmLE T s g SEgges
C.ND. for period effects = 4,3013 C.N, for treatment effects = 6,6743

SQ E. = 9.920&
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Table 8, Effect of treatment and periods of storage on the albumen pH of
shell eg.s during sumser.

Bl R R R e . e e T e el d e N T 2 N g

Periods of atorage
Troat- ) 8 Mean
mants i | P2 Py Pl 0 P6
L 8.085 9.038 9235 9,248 9,145 9,17 8,992
T2 B.215  7.968 8,013  7.998  7.98% 8,463 8.106
T3 84090 Be743  8.743  B.8N 8.880  B8.6M 8662
Mean 8.130 6.589 8,662 84692 8,675 9.610
TR SEIITLON IR o oy R K. JE-ES I AR CEUNER v % w20l L gl WS LR B AYR B e 45 3. T 1.3 oA88 TaSuR.208 I Bunle
CeN. for period effects = 0,0209 C.D. for treatment effects = 00,0147

S.E, » 0,028
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Table 9, Analysis of variance for weight loss in shell eggs.

) Degrees of Sum of Mea i sum.
Source freedonm squares of syuares F
Treatment (T) 2 7881833  394,0900 328,00%*
Interaction (P x T)8 120,1018 15.7628 13,00% =
Error 3hé 415,2794% 12002
Total 360 1520.8925
E- 3 B T i R OIS R ¥ - 3 A LR T S - - S 13N S 5 owh . JEERT %< 5%

ar geenificant (<0405,

Table 10, Analysis of variance for albumen index.

Souree Degrees of Sum of Mean sum

freedom squares of squares
Period () 5 0,1497 0.,0299 76,68%
Treatwent (T) 2 01156 040578 152,11%%
Intexnction P x T; 10 0.3082 Vo3t Bel1e#
grror Li4 0.1576 040004

WD WP Y P P AR e A - . W e B AW e D AT Te A O MEE . WS W o T i e

Total 431 0e45237

nza V34 i AR 1S S amAa. F=3— 2 o B =3 't Ll ¢ AR AITR L ER M 3. B N P Pv. SR 1

*» gignificant {<C0405).
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Table 11, Ammlysis of variaunce for yolk index.

L e e Ll R Ry R Tt L

Degrees of Sum of Mean sum

freedon squares of squares F

EPUBE e s A L CEPQEER WD S LS R W PO GB v PR B o G e AB B WSk ke O TR R W EE L G TD X WD e A W ) D S S0 W

Period (1) 5 045735 Oe1147 68,4764+
Treatment (T) 2 2,0093 10047  599.7910%#
Intersetion (¥ x T) 10 0.,7798 46, 5,040%
Brror hia Ve6933 Ce0017

Total 431 4,0558

WO 3 . muid s BGRB8 Ra® in a3 D e s BT ANEM

" Signi.flclnt (<0.05) .

Table 12, Amulysis of variance for Haugh unit score.

DO G AR W o D Y S P AR WD R WGP WD P A AP KD B W R WS S S B D e W s e - e am AT AN W R P W ek W XDk 8

Neireas of Sum of Mean sum

Source freeadol: squares of squares ¥
Perioa (¢ ) 5 46489,97 9297.99 132,62%+%
Treatment (T) 2 3699779 18498,90 203.,85%¢
Interaetion (¥ x T) U 5362.15 536,22 764>
Erroy 414 29026, 50 70.11%

Total 431 117876.41

"x Stgnlftunt (<0.05) .
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Table 13, Analysis of variance for per ceant thick mlbumen.

Degrees of Sum of Maan sum
Sourse freodon squares of squares ¥
Period (v) 5 12129,94 225,09 BT+
Treatment (%) 2 1951,.58 975.79 Je510n
Intermetion (P x T} 10 910,67 91,07 UelJ N.S
Towl 431 130223.90
L Y- E BCF Roi Fo el B QO SUPEENEC RN SRS JEARONE P IR NI 51 - EC I DR IR R R AR - F BT IRl S Y )
*+ Significant (< 0,05). NeS. Not Significant,
Table 14, Apnalysis of variance for albumen pH.

Degrees of Sum of Mean sum
Souree freedom sGuares of squares F

. -ty -1l -
Period () 5 0.,82%x10 0.,165¥x10 122, 30«#
Treasment (T) 2 1.2105210° "4 0.6005x10"1? 44l B1es
Interaction (P x T) 10  1.4716x10" 1% 0.1431x10" "% 106.04sx
Exrror b14 0.5611:10"“ 0,00t4
ot

Total 431 4,3619x10
E 1 F-RER- BV T I BRI B SR - L T g P L L JEE PR IR B O - PR R SN SRS JEEC NS . FUET S ¥

e Sigoniticant (<< 0,05).



Table 15, GQuality deterioration of shell egss under different treatments
for 15 days of storage.

TREATHERTS

Ege qumlity Zges stored at Eggs stored under Kggs stored at
paramsters room tempersature lime treatment ecoler temperature

~ = T3
Weight loss 7.4960 b 2.5310 a 2,8300 =
Albumen index 00,0216 b 07700 a 0.7080 =
Yolk index 0.,1709 ¢ 03926 b D.422Y a
Haugh unit seore 33.29'7 b 68.7300 a 68.79'7 a
Per cent thick
s lbumen 72250 b 41,1940 b 46,5270 &
BWG ERWOR G D eSS B - Lo RERLG 5 LY TTTU F e SRI% L LGB (2B B T.3 T AW o -2 - RS 3 2 3-7

Values bearing same super scripts are not sizgnificantly different.



DISCUSSION



BISCUSS ION

Weight Lose

mta on weight loss of eggs ssudied during summer
under different treatment o nditions revealed that for
egss held at yoom Semperature weight losz wes appreciably
greater shan for egas held under eooler tesperature and
under lime trentment. 1In fasct, shrinka:e in these two
treatuents was much less anﬂ eomparable, Irrespective of
the treatments, weight 1oss of eggs revorded for the first
foxrty eight hours of storage was greater than the same in
the subsequent forty eight hour periods, This trend agreecs
with the repert of Dunn (1923) who postulated that the rate
of loss in weight of shell eggs appeared to decrease
slightly with the time the egse are held., After fifteen
days of storage, the egaes stored undsr room temperature
lo8t 7,496 per cent weight while the experimental eggs under
treatments (T2 and T3) showed a peroentage decrense in weight
of ouly 2,531 (lime senling) snd 2,830 (eooler temperature).
At room temperature the weight loss was 5,732 per cent even
on the seventh day, the same being 6.073 per cent on the
tenth day of storage. Thess findings are comparable with
the findings of JaireJ 9t al. (1972) who ouserved a weight
ioes of 4,00 per cent and 7.31 per cent for ten days and

fitteen days resjpectively when glean egus were held at roos
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temperature of 31,.9°C and relative humidity of 42,35 per cent.
Corresponding values for dirSy eggs were 5.42 and 85.39 per
ocent respectively. Naidu and Siddiqui (1971) reported =
welight loses of 5,88 per eent and 1,352 per cecnt for eggs held
for 15 days at room temperature (30.,5°C and 54,14 RH) and
refrigerator temperesture respeotively. Lochuba gt al.

(1971) recorded a weight 108s of 6.69 per cent when the eg:s
were held for three weeks at )2°C and 68 per cent relative
bumidity, whereas Verma and Sathe (1970) observed a weight
1088 of 12,6 per gent for eg:s kept at room temperature of

35°C for 20 days.

Code of practice for cold storage of shell eggs
presoribed by Indian Standard Institution has stipulated th:t
the eggs meant for storage 6f about one month at farm level
and av egg packing stations shall be stored at a temperature
of %0 to 13°C and relative humidisy of 75 to 80 per cent
(Anen, 1972). They aleo sug;ested that the eggs meant for

cold storage shall beo treated beforxre storage by suitai:le oil,

For the assessment of quality of egees stored in cold storage
the sti ulation is that loss in egg weight should not be
mors than two per cent, The weight loss of 2,830 per cent
for cooler held egus observed in the presont study seems to
be within lLimits considering the fmot that the egss were not

olil treated before cold storage.
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It is a wellknown fact that welght loss is a e jor
physical ehange that oscur in the egg as 1t ages and is
depsndant on the porosity of the uﬁcll and the environ-
mantal conditions existing out side the sheli. Therefore,
varying reports in respect of weight loss made by different
workers can be due to the variations in the experimental
conditions, as the same wvary from place %0 place and at
difterent times of the year., 5ince all eg.s studied in
the present experiment csme frou the ;anc flock of birds
the porosity of the shell due to atxrein wariations ean be
ruled out but individusl wvariations and the placement of
individual eggs i the cluteh should be considered., Tyler
(1945) found that the first egc of & clutoh tends to have
lower porosity than the other egge in the same oluteh.
Smith (1932) considering the wariation in porosity of eggs
gave the probability that eight eggs in every hundred would
have weight losses 30 per cent greater or smaller than the
mezn values, Above all, the experimentel conditions have
directly fafluenced this txwortnnt change. Results of the
study clearly indicated that preservation of shell eg:s by
lime treatment end ccoler holding for short duratton up to
15 days wns quite affective in keeping the weight loss at
e minimum., Both the methods of preservation tried in this
study were more or less oequally effective in minimising

weight loss in shell eggs during summer months,
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Veight loss in market eggs mey be regarded as a
serious handicap especially when the eggs are mmrketed by
weight mather than by nuwber, In such situmtions the
result of the present investigations indicate that shell
egss without treatment should not be hald more during

sumner months for economic marketing.

Weight loas of 2,530 per eent for shell egus kept at
cooler tempersture observed in the study was significantly
leszer than the wvalues obtained for egss stored at room
temperature for 13 days. This agrees with the observations
of Meuller (1967) who reporte’ that lower temperature
maintained egz weight with less loss than did with higher
tem eratures. Siwilarly Sabreui and Payne (1977) reported
a weight loss of 1,65 per cent and L.836 per cent for egys

stored for 1o d:.ys at 12°C and 28°C respectively.

Weight 1loss 0f 207 per cent observed by Nawmbiar (1975)
for Jime treated egss held for 14 days is in agreewent with
the correspo ding results obsained in the present study.
Kusar @t al. (1968) reported lesser veight losses of 1,4
per cent and 1,915 per cent for lime treated eggs kent at
room tesperature (28°C and 58,54 Rif) for 14 days and 21

days respectively.

In the present study it was observed that lime treated

eg:;s and egee kept nt Guoler temperature for 15 days mnintained
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better weight than those eg:. s held at room temperature

for threc days.

Advantage of lime sealing and cooler temperature
storage in wmaintaining lower weight losses in shell eg:s
reported by the earlier workers hove been well substan-
tiated by the results of the stuly. Neverthsless both the
preservation methods employed were found to be equally

effective in achieving this objective.

Albumen Index

Albumen index dropped as the storage period inereasad
irrespective of the trestmenta, This finding is in confor-
mity with the observations of Sreenivasulu Reddy et al.
(1965) who found that the length of storage increase:! the
decline 1. albumen index irrespective of treatments. Albumen
index loss in shell 8gss in the present study was 81,36 per
oent, 34,47 per cent and 30,27 per cont for egus held at
rocm temperature, under lime treatment and for agge kept at
cooler temperature respectively when the ecgs were held for
15 dayes. The losa in albumen index obtal ned in the study
for untreated e¢gge kept at room temperature was in agreement
with the observetions of Kandlikar et al. (1971} who reported
8 albumen index loss of 81,42 per eent for untreated eggs
held at roow temperature (28.4°C and 75.%% RH) for 15 days.

An slbumen index loss of 82,7 per cent for 15 days of
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storage was observed by Jairej et al. (1972) for untreated
egus held at room temperature (J31.9°C and 42,5% RH). Naidu
and Siddiqui (1971) found o drop in albumen index for
untreasted shell egss kept at room temperature {(30.5°C and
S5he1’ RH} and for refriseranted eggs when held for 15 days
amounting to 61,25 per cent and 48,4l per cent respectively.
These values also are in sgreement with the values of the
present work, Couparable albumen index drops of 81,15

per oent and 29,13 per cent for untrested eges kept at room
teuperature (85°F) and for eggs kept under lime treatment
respectively for 15 dnys of storage was reported by

Nambiar (1975).

Inportant observation made in thae present worik was
that eggs held for 15 days under lime trentment or eocoler
temperature was superior to untrested eggs held for three

days under roos tem:erature with respect to this paremeter.

Result of the atudy indicated that both lime treatment
and gooler holding of shell eggs are beneficial in mmintai-
ning the albumen index at reasonable levels with minimum
drop Auring summer, Doth the treatments, viz., lime sealing
and cooler holding are equally effective in mmintaining egg
quality with regard to albumen index. Lime treaiment
brought about lesser drop in albumen index than holding egus
at cooler temperature. lowever, the differeince between

these two preservation methods wae not siguificant.
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Yolk Index

The lineay drop in yolk index correspo:ding with the
peri:d of storage observed in this study is in agreement
with the earlier observations of Jaeck Wolk et ai. (1951)
wiio opined that the effect of tiwe on yolk coudition is
a linear regression § the slope of the line varying
directly wvith the temserature., The present study indicated
a yolk index decline of 59,95, 6,5 and 3.2V per cent for
15 days of holding for esgs held at room tempernture, sggs
held under lime treatment and for egge held at gooler
temperature (10-13°C) respectively augzesting that both the
treatments were significantly superior to untreated controls
in keeping yolk uality at reasomnble levels, Of the two
treatments holding eggs at low teaperature (10«13°C) was
significantly better than the lime treatment in maintaining

the sta ding up quality of yelk.

Kumar @t al. (196Z) observed a drop in yolk index when
the ezggs were held for 14 days, the same being 51,2 per cent
and 6,8 per cent for egue stored at room temperature (28°C
and 58,357 RI) and for esgs lime treated and kept at the same

texperature respectively.

Jairaj et al. (1972) rsported a decline i, yolk index
of 63,3 per cent for egis kept for 15 days under room

temperature of J1°C and 42,5 per cent relative humidity
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whereas Nambiar (1973) reported a decline of 48,9 per cent
for eggs held for 14 days at 80°F. He further reported s
decline in yolk index of 16,1 per cent and 16,5 per eent

for lime treanted e¢gzs for 14 days and 28 days respeotively.

Heath (1975b) reported higher yolk index for regri-
gerated eggs at 10°C for seven days than those held at room

tempers ture of 27.5°C for the same period.

The variations in the values obtained in the present
study to the earlier observed values might be due to the

slightly different experiental conditions that existed.

The better meintenance of yolk index iu lime treated
egse oan be attributed to the minimising of gas exchange
through the shell caused by the thin coating of celeiunm
ocarbommte and eonsequent lower level of pH values. Infact,
the staading up quality of yolk is mamintained by the thieck
albumen, Mai tenance of higher yolk index in eooler held

eges might be due to the above reason, inaddition to the

sffect of lower temperature which prevents the weakening of
the vitelline membrane. Heath (1975 ) observed that
vitelline mebruane atrength ifinereased under refrigerstion

(7°C) econditions and decreased under room tempersture (22°C),



Haugh Unit Seore

Bffect of period of storage was evident; the Haugh unit

score decrea:ing mas tho period of storage increased.

Effect of trentment on Haugh unit score was also
significant. Both the preservation methods were signifi-
eantly superior to untrested controls in mmintaluing higher
Haugh unit values, But the difference between the two

treatments was not statistically siguifieant,

Pexrcentage decline in Haugh unit score obtained in the
study was comparable to the corresponding values obtained
by earlier workers, taking into account the variations in

experimental conditions,

A decline 1i: Haugh unit score of 42,93 per cent was
observed by Panda et al. (1969) for 15 days of storage for
presyefrigerated eg:s st room texmersture of 27,7°C and

44 per ocnt reletive humidity.

Naidu and Stddiqui (1971) reported 72,6 per ccnt amd
137 per ecent Heugh unit decline for egss held for 15 days
at room tempersture (3e5°C and 34,1:% RH) and for egus kept

under refrigeration (5°C) reapectively.

Haugh unit decline of 12 per oent, 24 per eent and 44,5

per ocent for 5, 10 and 15 days respectively for cle n eggs

held nt room temperature (31,9°C aud 42,35 Ril) and
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47 per ocent, 55.5 per eent and 67.5 per cent for dirty
e;gs kept under the same conditions was reported by Jaira]

et a}. {(1972).

Nambiar (1975) reported a percentage -eeline in Haugh
unit of 0,16 for 14 doys when the eg:s were held at 80°F,

Correspoiding value for lime treated eggs was 25,05 per cent,

sabrani and Payne (1977) reported a llaugh unit decline
0f 29455 per cent for egse held st 12°C for 18 days and

4okl per cent for egss held at 28B°C for the same period.

Indian Standaxrd for quality of shell eggs do not
specify Haugh unit values for different grades. However,
Haugh unit score is regarded as the most dependable measure
of egg qQuality, Considering US standards based on Haugh
unit score, untreated coutrol egys maintained 'A' yuality
ouly for 45 hours while the iime trented and cooler ag:s
maintaine:! the same guanlity for seven days and five days

respectively.

The results of the present fnvestigation demoustrated
that lice trestment and eovler holding of shell egus are
good preservation methods in mmiontalning egy quelity in

terms of Haugh unit for short periods in summer months,

Per ecnt Thick Albumen

As for other egz quality traits, the offcet of period
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was evident with a decrease in per cent thick albumen
eorresposding with the increase in the period of storage.
Holding 6g:8 at lower température wasz decidedly superior

to both lime sealling as well as room tempersture storage
in mmintaining the per cent thick smlbumen., Lime secalling
also appeared better than the untreated egus in matintalning
this quality. But the difference between the two was ot
statistically signifieant. Kumar et al. (19685) reported
per cent thick albumen decline for lime treated egys and
untre:ted controls held at 2W*C and relative humidity of
58, per cent as 3L.0 per cent and 46,32 per cent
respectively., Panda gt al. (1969) found that there was not
much difference between lime treated and untrented eggs in
mintaining the per cent thick albumen when the aggs were
kept at 5¢C for four months, Decline L. per ecent thick
albumen for lime senlcd eggs was 29 per cent and for

untrented controi 30 per cant.

The decline 1:: per caent thick albumen for 15 days of
storage observed in the present study was 35,47 per cent
for eggs held at room tempernture, 2,69 per cent for lime

treated eggs and 18,22 per ceint for egss held in cooler.

The result indionted that holding of egus at low
tenperature is wost beneficial for mmintemsnce of per gent

thick albumen sgtisfactoriliy.
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Hydrogen Jon Coneentration

Lime rreaiment was found to have a signifioantly
superior sffect than holding the eggs at cooler tenperature

and at room temperature as far as albumen p!l was concerned.

Pergentage incrsasc in pH for different treatments
woere 13,51, 3.0 and 7.2 for T1, T2 and T) respectivelys;

T! registered the higheat increase,

Eges under both preservation methods held for 15 days
had lower pH than the eggs held st room temperature for
three days suggesting thsat the preservation techniquas
oui>loyed are agceptable methods of storage in view of the
desirable pH. In the present study when the agzs were held
for s period of 15 days tiae pil of albumen was 94177, 8,463
and 5,891 for control, lime treated eggs and cooler held
eges respectively, This is in conformity with the obser-
vations made by Nambiar (1975) who reported a pH of 9.2 for
858 held for both 14 days and 28 days at room temperature
{85°F) and 843 and C.1 for lime treated egcs for 14 days
and 28 days respectively. Sabrani and Payne (1977) reported
albumen pil of $,34 for egus hald for 185 days at 12°C. At

28°C the corresponding fizure was 9,3,

Eg:s held under the two preservation methods for 15 days
in the present study maintained lower pH than the egga held for

3 days at yroom temperuture without any shell treatment,



Results of the study demonstrated that holding eggs at
room tempersture (31°C) during summer months adversely
affected all the qu:ality fagtors greatly, the detrimental
effceot being greater with length of holding period. Infaeot
even on the third day of holding these eggs were i:ferior
wvith regard to all the quality traits coupared to the egsgs
subjectedto storage under lime treatment and at cooler
temperature (10«13°C), It is true that even o the 15 th
day of storage the eggs at room temperature did not show
'addling' inspite of apprecisble decline in quality,.
However, the stress in handling and transportation in
marketing channels has to be considered while advoeanting
optimum period for holding shell egus during summer. From
the 10th to 15th day of storage the decliins appeared rather
sharp. The Haugh unit value of eggs on the 10th day was
S51e> winich turned out to J3.29 on the 15th day., This trend
is evident with other quality traits as well., The overall
quality decline sug .,usted thet egus should not be held over
10 days at room teuperature during sumeer months before

reachiing the ultimate consuwer.

Howeve:, quality of egge undeyr both the treatments in
the study was uaiantaived satisfactorily upto 15 days of
storage and therefore the methods employed apeared suitable

for kecepling smuliler lots of esggs for shorter periods in



64

susmer. Infact, the quality of egcs under both the treat-
ments at 15 days of storage was compurable to untrented

egs®d kept at room temperature for two days. Lime sealing
and holding egus at 10-13°C were found to be almost equally
effective in minimising quality deciine of shell eggys stored
for 15 days during sum.er. Of the two methods of preserva-
tion employed, lime sealing apvesred boetter with regard to
mintainiog better slbumen index and albuwen pil, while
holding egus at lower tesmperature (10=13°C) was decidedly
superior 1o minimising the thinning of thick albuwnen and

maintefioing yolk index,

Even though, both the preserviation techniques are
found to be almost equally beneficial, the practical utility
of these has to be counsidered, For small scnle farmers,
wvhose daily colleotion 48 in small lots, lime sealing is
ecomwumical and easily sdaptable., The high cost of refri.
geration is also a handicap wvhere small lots of e;gs are
handled, Therefore, lime sealing con be safely recomzended
to sanll scale egg farmers for holding of their product for

shorter periods during summer, for econoxic marketing.
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SUMMA RY

A study was undertaken to svaluate the extent of
deocline in quality of shell eggs during summer, during
15 days of storage at roox tempsrature without any
treatment and in lime treated egss and agi s stored in

an eg; cooler at 10=13°C for the same period.

In all, 432 shell eg:s were used for the study. One
hundred and forty four egys each were subjecte:! to the
experiment during the threc months of Margh, April and
May, 1981, The average tespersiure and humidity conditions
prevailed during the period of study wes 31°C amd 61,3
per cent relative humidity, respectively., O0Of the 144 egge
studied during each month, 48 eggs each were alioted to
the thre: experimensal groups. Out of the 48 egge in each
group, eight egge were utilized for initisl quality assess-
mont and of the rest 40 eg:s, eight egss each were evealuated
on the J3rd, 5th, Tth, 10th aund 15th days of storage. The
faotoxys of guality estimated were weight los:z, albumen
index, yolk index, Haugh unit score, Per cent thick albumen

and pi,
Results of the study revealed the following:
1. Quality declined correspounding to the length of storage

period irrespective of the treatments.
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Ko Neeline in quality during the first 45 hours was
proportionmately greater than that during subsequent 48

hour periods in all the trsatment groups,

3. Comparstively faster decrease in all eg; quality
fagtors was observed in untreated control eg. s than among

treated ounes.,

4, At 10 days of storage, untrented control egszs exhibited
e Haugh uait value of 51,5 while at 1) days of storsge, this
seore furtheyr declined to 33,29, Simiiarly, all other

quality factors had greatly decrensed at 15 days, eventhough.

'addling' was not observed. However, at 10 days of storage

untreated eg:;® underwvent falr degree of deterioration but

were still sarketable.

Se Decline ino yuality among treated eggs was rather gradual,
and eves on the 15 th day of sterage, eggs under both lime
treatment and cooler holding demonstrated satisfactory

market quality 11 terms of me jor quality factora, Doth the
methode of preservation ewloyed appeared e« juslly beneficial,
0f the two, lime sealing appeared superior iu meintaining
batter yolk indea zixi leszer albumen pll, while, holding at
lowver tempersture sesucd advantageous in wminiaidsing the

thinning of thick albumen.
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6. It was ooncluded that shall eg s without any treatment
could be held at room temperature for 10 days during sumser

saonths.

To Both lime sealing and holding at low temperature of
10«13°C are greatly beneficiul. Egcs could be held for 15
4nys under these conditions without marked deteriorantion in

qua lity.

e Being an inexpensive and simpler method, lime sealing
appears tore sulteble for ssmlli scale egg farmers whose

production is ip small lots,
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ABSTRACT

A study wmas conducted to asses the keeping quality of
shell egegs during summer months of March, April and May.
Quality deterioration on 3xrd, 5th, 7th, 10th and 15th days
of atorage of egegs held at reom temperature was measured.
Simultaneously lime treated eggs held at room temperwture
and eggs held in cooler at 10 to 13°C were also evaluated
similarly. A total of 432 tables eggs were used for the
study, 14l egegs under each treatment. The Straits measured
for quality assessment were weight loss, albumen index,
yolk index, Haugh unit score, per eent thick albumen and

albumen pH.
The following observations were made from the studys

1e The average temperature and humidity during the three
months of study did not vary greatly and were 31°C and 61,3

pear oent relative humidity respsctively.

2e Irrespective of the mode of storage deterioration in
quality with respect to all the traits increased with the

inecrease in the period of storage.

3. Based on Haugh unit score it was observed that eggs
stored at room temperature without any tre:tment maintained
reasonable quality only upto ten days while those stored

under both the treatments were reasonably good even on the



Lo

i1

15th day of storage.

4y, At all stages of storage upto 15 days esgs held at
room temperature without any treatment were decidedly
inferior to those stored in cooler or after lime treatment,

with regard to all quality faetors,

5. Both lime treatment and holding in cooler were found
equally effective in maintaining egg quality upto 15 daye

of storage.

The following eonclusions were drawn based on the

results of the study.

i. It is not advisable t keep shell egzs at room tompe~

srature in summer for more than ten days before econsumption,

ii. Egges can be stored safely for 135 days without loosing
market quality greatly if presarved after lLime treatment or

in cooler at 10 to 13°C,

1ii. Bventhough both the methods of preservation employed
in the study were found to be more or less equaliy effective,
lime sealing appeared a simple economic and suitable teshnique

of preserwvation for smmll sosle producers.




	image112161
	image112162
	image112163
	image112164
	image112165
	image112166
	image112167
	image112168
	image112169
	image112170
	image112171
	image112172
	image112173
	image112174
	image112175
	image112176
	image112177
	image112178
	image112179
	image112180
	image112181
	image112182
	image112183
	image112184
	image112185
	image112186
	image112187
	image112188
	image112189
	image112190
	image112191
	image112192
	image112193
	image112194
	image112195
	image112196
	image112197
	image112198
	image112199
	image112200
	image112201
	image112202
	image112203
	image112204
	image112205
	image112206
	image112207
	image112208
	image112209
	image112210
	image112211
	image112212
	image112213
	image112214
	image112215
	image112216
	image112217
	image112218
	image112219
	image112220
	image112221
	image112222
	image112223
	image112224
	image112225
	image112226
	image112227
	image112228
	image112229
	image112230
	image112231
	image112232
	image112233
	image112234
	image112235
	image112236
	image112237
	image112238
	image112239
	image112240
	image112241
	image112242
	image112243
	image112244
	image112245
	image112246
	image112247
	image112248
	image112249
	image112250
	image112251
	image112252
	image112253
	image112254
	image112255
	image112256

