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I n t r o d u c t io n

M ost o f  the studies concerning coating and fracturcd forcc o f shell have ulilizc<l hen's eggs. M oreover, preservation of 
eggs by coating with m ineral oil is prohibited by international food and nutrition laws (1). The effect o f coating on 
shell strength has been reported by many scientists (2,3). Tanabe et al (4) stated that oil treatm ents reduced the 
incidencc o f rotten eggs and collapsed yolks during storage in summer. The effect of coating or oiling on weight loss 
and interior quality o f  new eggs has been reported by various authors (4-10). The values reported in a review for polar 
fracture force o f  egg shell vary by a factor of more than 70 (11). High hum idity reduced the fracture forces (12). 
H ow ever Ball e t al (13) reported that w ater im m ersion had no effect on fracture forcc o f  hen's eggs. Increasing 
tem perature o f dry eggs about 20" C above am bient temperature resulted in significantly lowering o f fracture force in 
hengs egg (14).

The present study was undertaken to obtain more inform ation o f a growing interest in new er coaling m aterials since 
adequate experimental data conccming coating and fracturcd forces o f quail eggs are lacking.

M a te r ia ls  a n d  M e th o d s

Four w eeks old quail fem ale were kept in w ire floor cages and fed a diet containing 3.5%  calcium . The room 
tem perature was m aintained at 22° C. Eggs w ere collected in the afternoon o f each day, inspected, weighed, washed 
at 60° C, dried, and coated with a ferm ented starch and vegetable oil em ulsion (consisted o f vegetable oil, water, 
sorbitan, fatty acid ester and fermented starch) 15 to 20 m g/egg using mechanical brushing and then packed into eggs 
cartoons. Som e coated eggs and controls were then stored at room tem perature and others in a refrigerator at 4° C for 
2 m onths and periodically  exam ined for w eight loss, fracturcd force and interior quality . The hum idity in the 
refrigerator varied in the range o f 5 to 25% and the laboratory humidity was 20-30% , higher than the refrigerator's 
hum idity.

Sam ples o f 50 coated and uncoatcd eggs w ere exam ined for each storage period. The surface o f each egg was wiped 
with a  sterilized cotton piece moistened with 70% ethanol and aseptically broken out into a sterilized polyethylene 
bag. A fter being exam ined for appcarance and odor to detect rotten eggs, the eggs contents w ere hom ogenized in a
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stom achcr (A.J. Seward, London). Total baclcrial count and colifonm counts were ferformcd. Three to five strains of 
representative colonics w ere picked from the plates and were identified by the method o f V anderzant and Nickelson 
(15) and Cowan and Steel (16).

Batchcs o f 25 eggs were used to measure the weight loss and fractured force. The eggs were fractured with the polar 
axis horizontal, between two surface ground plates in a M.T.S. system  910 elcctrohydrautic d o se d  loop machine. 
Then force and displacem ent were recorded. All the eggs were tested at vckx;ity o f 40um /sec. and w eight loss was 
calculated following the equation of Kondalah el al (17).

R e s u l t s

The range o f bacterial count of coated eggs was 2.2 X 1 0 ^  4.2 X lO^ and uncoated eggs was 1.1 X 10^^ 1.5 X 10^ 
after one week at room temperature ( T ab le-I). Tabic II shows the microflora found in the contcnLs o f coated and and 
uncoated eggs stored at room temperature and the Table III indicates the effect o f coaling on rotten eggs and bacteria 
contam inated eggs stored at 4*'C. Table IV sum m arizes the m icrobial flora o f the eggs stored at 4^^C and Table V 
dem onstrates the cffecl o f  coating on w eight loss and interior quality  of the eggs stored at 4^C  and at room 
tem perature . Fig. I shows the changes in fracture force o f  coated and uncoated eggs stored at 4*^C and room 
temperature for two weeks.

\A

2
Q)
2

t -
u .

Figure : I Change in fracture force in coated and uncoated eggs with time of 
storage at 4° C and room temperature.

(L a rg e  closed circle= Uncoated eggs stored at room temperature, Large open circle= U ndoated eggs stored at 4° C, 
Small closed circle circle= Coated eggs stored at room temperature, Small open circle= Coated eggs stored at 4° C.)

112



Bangladesh Journal o f  Nutrilion Vol. I, No. 2, June, 1988. M owlah et al : Coaling Effect on Storage Quality o f Eggs

D is c u s s io n

Before storage, bacteria were not detected in 97% of either coatetl or iincoated eggs. The nuinber o f  conuiminated eggs 
increased with the storage period. The percentage or rotten eggs and bacteria contam inated eggs was not reduccd by 
coating (Table I). The method used in this investigation could not show increases! storage suibility. The self life of 
quail eggs should be m aximum of 14 days at room tem perature in sum m er (18). It was also suited by Imai (19) tliat 
self life o f both coated and uncoated eggs seemed to be limited to a week during the months o f July.

T able II show s the predom inant m icroflora in the contents o f coated and uncoated eggs stored at room temperature 
were Gram negative bacteria such as Aerom onas, Flarobactcrium , A cinetobacter and A lcaligenes. Gram negative 
bacteria w ere predom inant in rotten eggs according to the report o f Florian and Trussel (20) and stadelman (22). It 
was though that gram positive bacteria may be inhibited by the lyso/.yme present in egg white. Table III shows the 
cffect o f coating on rotten eggs and bacteria contam inated eggs during storage. At 4‘> C and room tem perature, 
coating had no effect on the entcrior quality o f the eggs. Storage o f coated or uncoated eggs in refrigerator was very 
effective com pared with storage al room tem perature in case o f hen egg(22). The eggs stored at 4 ’̂ C for 1 month 
w ere com paratively better to those stored for 2 weeks at room tem perature (23). It was calculated that the self life of 
both uncoated and coated eggs seem ed to be lim ited from 1-2 m onths at low tem perature. Table 4 shows the 
m icrobial flora o f  the eggs stored o f 4° C were Gram negative bacteria, specially psychrophylic bacteria were 
predom inant in these samples. The beneficial effect o f coating was m arked at 4*̂  C (Table V). The quality o f eggs 
stored for 3 m onths at 4® C w ere com parable to tho.se stored for 2 w eeks at room  tem perature. From these 
experim ents it appears that the self life o f shell eggs could not be prolonged by coaling, but refrigerated temperature 
was m ore effective and useful for storage o f quail eggs. Fig. I shows the changes in fracture force o f eggs stored at 
4® C and room  tem perature. The mean fracture force as shown in curves (Fig. I) increa.sed from 1-4 at room 
temperature. M ost o f the decline in fracture force occurred between storage period of 8 to 10 days at 4° C. There was 
no direct effect o f  coating on storage temperature. Hodges (24) and Carter (25) concluded that the cracking o f hen's 
egg on boiling was due to insufficient release o f internal pressure, created by expansion of the egg contents through 
the m em branes and pores. Brook (26) suggested that loss o f internal support due to evaporation and consequent loss 
of internal m ass after the eight day m ight be responsible for the decline. Carter (27) found that the incidence of 
cracking o f  eggs stored at room tem perature was very high in fresh eggs, peaked after days and it was low after 21 
days. The results stated above were sim ilar to those o f our study in describing the air cell in the eggs increased in 
size and created m ore room  for ex.pansion w ithin the egg. Thus fresh eggs released internal pressure through the 
m em brance and pore, while old eggs were able to accom m odate expansion o f the egg contents.

It is concluded that the coating  o f  eggs would not prolong shelf life o f  shell eggs, but it would be effective in 
reducing weight loss and in maintaining interior quality during storage and u-ansport.

Table I Coating effect on eggs stored at room temperature

O b sev a tio n  S im p le D a y s o f  Storage' (W eek s)
0 1 2 3 4

% o f  rotten  C oated 0 0 3 4 6

e g g s  U ncoated 0 0 1 2 7
% o f  b ccteria  C oated 0 5 1 0 15 18
contam inated

e g g s  U ncoated 0 1 7 1 0 15

R a n g e  o f  C oated 0 2 .2 X 1 0  2  -  4 .2 X 1 0 '^ 2 .0 X 1 0  2  -  5 .0 X 1 0  8 7 .0 X 1 0  2  -  6 .2 X 1 0  7 1 .0 X 1 0  2 - 7 .5 X
b ecteria l cou n ts

% g m  in  U ncoated 0 1 .1 X 1 0  1 .5 X 1 0  3 4 .0 X 1 0  3 -  6 .2 X 1 0  7 5 .0 X 1 0  3 - 1 . 0 X 1 0  8 4 .5 X 1 0  2 -  1.5X
contam inated  eg g s
(a) in A u gu st (b) Lots o f  50 eggs, (c) Including rotten eggs.
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B aclcria E g g s
D ay.s o f  s to r a g e s  (w e e k s )

1 2 3 4

A c in c lo b a c lc r C oated A A B C
U ncoatcd - - - -

A r o m o n a s C oated _ A B C
U n coated - B B D

P scu d o m o n a .s C oa led _ A B C
U n coatcd - - B D

F la v o b a c lo r it im C oated A A B D

U n coatcd - - B D

A lc a lig c n c s C oated A D D D
U nco;ited A D D D

E n tcrob actcr C oated A
U n coatcd A - - -

A =  1 .0X 10  2 /g m , B =  1 .1X 10 ^/gm - -1 .0X 10 4 /gm , c  =  i.:IX lO '^ /g m -l.O X lO ^ /g m , D =  1 .1X 10 5 /g m -1 .5 X 1 0 ^/gm

T ab le  III C o a tin g  effect on eg g s  s to re d  a t room  tem pera tu re  “

O bservation Sam ple Days o f Storage' (W eeks)

0 1 2 3 4

% o f  rotten Coated 0 0 0 1 4
eggs (a)

Uncoatcd 0 0 0 1 4

% o fb e c te r ia  Coated 0 2 4 5 6

contaminated
eggs Uncoatcd 0 1 2 4 1 0

Range o f  Coated 0  1 .0X 10 2 - 4 . 4 X 1 0  2 2 .3 X 1 0 3 -  1 .8 X 1 0 ^ 1 .0X 10  3 - 2 . 5 X 1 0 ' ' 1 .8 X 1 0 3 -  2 .0 X 1 0
becterial counts
% gm  in Uncoated 0  3 .2 X 1 0 2 - 3 . 6 X 1 0  2 3 .0 X 1 0 2 - 2 . 6 X 1 0  4 2 .2 X 1 0  3 - 2 . 9 X 1 0  6 2 .0 X 1 0  3 - 2 .5 X 1 0  5
contaminated
eggs.

(a) I ^ ls  on 50 eggs, (b) Including rotten eggs.
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T ab le  IV  Bacterial survey o f  the eggs stored at 4^C

Bactcria Eggs
Days of storages (weeks)

0 1 2 3 4

Acinctobaclcr Coated 0 B B A A
Uncoatcd 0 B B D B

Arom onas Coated 0 A B B B
Uncoated 0 0 0 C C

Pseudomonas Coaled 0 A D D A
Uncoated 0 0 C D A

H avobactorium  Coated 0 0 0 C A
Uncoatal 0 0 0 A C

Alcaligenes Coated 0 0 c C D
Uncoated 0 0 A A B

Klebsiella Coated 0 0 B B C
Uncoatcd 0 0 0 B C

Citobacter Coated 0 0 0 B C
Uncoatcd 0 0 c C D

A  = 1 .0X 10  2/gm , B = 1 .5X 10  2 /g m - 1 .0X 10  "^/gm, C = 1 .5X 10  4 / g m - 1.5X1 O ^/gm , D  = 1 .5X 10

Tablc V Effect o f  Coating on Weight Loss

Measurement o f Sample Days of storage
weight loss %

'0 days 7  days '14 days 2 1  days ' 2  months '3 months

Eggs stored at 4° C Coated 0.0 + 00 0.22 + 0.15 0.48 + 0.25 0 .9 5 ^ 0 .8 5 1 .8 2 + 0 .6 5 2.20 + 0.90
Uncoatcd 0.0 + 00 0.45 + 0.35 0.75 ± 0 .3 5 1.20 + 0.65 2 .9 0 + 0 .8 5 3.20 ± 1 .5 0

Egg stored at room Coated 0.0 + 00 0.95 + 0.35 2.00 + 9.0 2.99 + 0.65 3.50 + 2.00 4.50 + 2.50
temperature Uncoatcd 0.0 + 00 1.72 + 0.65 3.20 + 1.60 3 .8 0 + 1 .7 0 4.50 + 2.50 5.50 ± 2 .6 0

Interior quality Coated 62.0 + 5 .9 0  50.9 + 4.56 4 5 .6 + 7 .4 1 42.8 + 8 7 8 3 8 .0 + 7 .7 4 2 0 . 0  + 6 . 2 0
unit Uncoated 60.0 + 4.90 52.9 + 4.60 49.2 + 7.20 43.0+9.11 3 4 .0 + 7 .5 0 20.0 + 5.20

Mean + standard deviation of 50 samples
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S u m m a r y

Fresh quai! eggs were coated with a coating emulsion m ade of vegelable oil and fermented starch and then stored in a 
refrigerator at 4° C and at room tem perature to investigate the bacteriological stability, w eight loss and fracture 
force.

C oating o f  eggs reduccd the weight loss and fractured forces, but did not increase the bacteriological stability o f shell 
eggs in m aintaining tJie interior quality. The egg lost w eight at a  rate o f roughly 1% per week. The fractured force 
increased to a maximum after 5 days of storage and then declined to a minimum at 14 days.
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