International Journal of Food
And Nutritional Sciences

Volume 5, Issue 3, July 2016, www.ijfans.com e-ISSN: 2320-7876

INTERNATIONAL JOURNAL OF FOOD AND
NUTRITIONAL SCIENCES

IMPACT FACTOR ~ 1.021

Official Journal of IIFANS




Research Paper

eISSN 2320 -7876 www.ijfans.com
Vol. 5, No. 3, July 2016
All Rights Reserved

Open Access

Received on: 8" May, 2016

EXTENSION OF SHELF LIFE OF RAW EGGS USING WHEY PROTEIN BASED
EGGSHELL COATING

Aishwarya Khattak®*, Mahak Sharma? and Divya Sanghi?

*Corresponding Author: Aishwarya Khattak, <l khattakaishwarya@gmail.com

Whole eggs store significant amounts of protein and choline and are widely used in cookery. Despite the
nutritional value of eggs, there are some potential health i ssues arising from egg quality, storage, and individual
alergies. The objective of the study was to compare the impact of whey protein based coating and uncoated
egg on theinternal quality, functional properties and shelf life of the eggs Egg were coated with whey protein
based coating and were kept for 4 weeks at the room temperature. The effectiveness of whey protein
coatings on functional properties, interior quality, and eggshell breaking strength of fresh eggs were evaluated
during storage at room temperature for 4 weeks. The normal egg of day 1 was compared with the uncoated
egg and coated egg (whey protein) of day 30. The results revealed that coatings and storage time had
significant effects on pH, Haugh unit, weight loss, eggshell breaking strength, foaming properties, total solid
of albumen and yolk. The pH of the coated egg has increased as compared to normal egg of day 1. There was
a decrease in the haugh unit. There was rapid increase in the weight loss %. The eggshell breaking strength
was decreased. The total solid of albumen and yolk has increased and decreased respectively after 4 weeks.
The study concluded that coating the egg does not increase the shelf life of the egg and there was no positive
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effect of the functional, internal quality and shelf life of egg.
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INTRODUCTION

Eggs consist of aprotective eggshell, albumen (egg white),
and vitellus (egg yolk), contained within various thin
membranes. Egg yolks and whole eggs store significant
amounts of protein and choline (Agricultural Marketing
Service; and Howe Juliette et al., 2004) and arewidely used
in cookery. Despite the nutritional value of eggs, there are
some potential health issues arising from egg quality,
storage, and individual allergies. The egg’s internal quality
decreases with prolonged storage, and change index in
albumen and yolk regarding temperature and carbon dioxide
movement through the shell (Romanoff and Romanoff, 1963;

and Ordonez, 2005). The eggs stored at room temperature or
higher than recommended preserve the internal quality for
alonger time since the shell becomesimpermeableto carbon
dioxide.

Eggs are highly perishable and potentially hazardous
due to their high moisture and high protein content. Eggs
are too refrigerated and stored in the refrigerator (33°F to
37°F) intheir origina carton. Storage of eggsin the carton
reduces absorption of odours and flavoursfrom other foods
stored in the refrigerator. Eggs should be consumed within
3 to 5 weeks of the “pack date” listed on the carton. The
leftover eggs may be stored in the refrigerator covered for 2
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and 4 days, respectively. Cover egg yolkswith water. Hard-
boiled eggs may be stored in the refrigerator for 1 week,
whereas pasteurized liquid eggs may be stored in the
refrigerator for 10 days. Egg whites and pasteurized eggs
may be stored at freezer temperatures for one year. Shell
eggs should never be stored in the freezer. Dried eggs may
be stored in tightly closed containersin the refrigerator for
one year.

The increased consumer demand for high quality,
extended shelf life, ready to eat foods has initiated the
development of several innovative techniquesto keep their
natural and fresh appearance as long as possible and at the
sametimerender them safe. Packaging hasbeen animportant
element in these preservation concepts for providing the
appropriate (mechanical and functional) protection to the
commodity. Since synthetic packaging materials contribute
to theenvironmental pollution, edible coatingsand packages
have been proposed to replace or complement conventional
packaging. Biodegradableand edible filmsand coatingsare
made from naturally occurring polymers and functional
ingredients, and formed on the surface of food products.
Edible films and coating have long been known to protect
perishable food products from deterioration and reduce
quality loss. These films should have acceptable sensory
characteristics, appropriate barrier properties (CO,, O,,
water, oil), microbial, biochemical and physicochemical
stahility, they should be safe, and be produced by simple
technology inlow cost. Also they can act as effective carrier
for antioxidant, flavour, and color, nutritional or anti-
microbial additives®-

METHODOLOGY

The study was divided into 4 phases. Phase | include
procurement and coating of the eggs. Eggswere takenfrom
the local stores. 30 eggs were taken and they were coated
properly with the whey protein based coating. Eggs were
coated with whey protein isolate and concentrate. The eggs
weredivided into two groups, Group 1 (Controlled group)-
Non-coated eggs, Group 2 (Experimental group) - Coated
withwhey proteinisolate and concentrate. Thewhey protein
coating was prepared by mixing 10.78 g of whey protein
(isolate and concentrate) and 3.5 g glycerol wereplacedina
beaker which was completed to 100 g with water. This
solution was heated on 9 °C on a hot plate. The pH of the
solution was adjusted to 7.0 with 1.0 N NaOH. After the
preparation the eggs were properly coated with the solution.
The eggswereimmersed for 1 minin the solution. Phasel|

was observation phase. Eggswere kept for 4 weeks at room
temperature. All eggs were stored at room temperature to
accelerateinternal quality changes. The eggswere properly
observed on the regular basis. Phase |11 was testing phase.
Inthisphasethedifferent types of parameterswere checked
to seethe shelf life of theegg. The parameterswere examined
according to the quality indicators and the functional
properties of the eggs. The parameters included as Weight
loss, pH measurement, Haugh unit, Foaming properties,
Albumen and yolk and Eggshell breaking strength. The last
phase was statistically analysis. Mean, standard deviation
and ANOVA was used for analysis.

RESULTS AND DICUSSUION

The present study was conducted to evaluate the effect of
whey protein based coating on the shelf life of the egg. The
eggs were coated with whey protein coatings. The results
were compared with the normal egg of day 1 and uncoated
egg and coated eggs of 30 days. The testing was done on
different parameters that include pH measurement, haugh
unit, eggshell breaking strength, total albumen solid, total
yolk solid and foaming property.

Table 1 depicts the mean score of attribute between the
samples: normal egg (1% day) uncoated egg (30" day) and
coated egg (whey protein)

pH M easur ement: The above table showed that there was
arapid increase in the pH in the samples. As the storage
time increase there was an increase in the pH value also.
The pH of the normal egg (7.5) and the egg after 30 days
had increased. But there was more increase in the mean

Table1: Mean Scoreof Attribute Between the Samples:
Normal Egg (1% Day) Uncoated Egg (30" Day)

and Coated Egg (Whey Protein)
Uncoated | Coated Egg
o st oy
Parameter Egeg {_] Egg 3o0th (Whey : r:(};l\'::
Day) Day) Protein) ¢ )
pH* 754004 | 7.71£001 7.9740.06 0.001
Haugh unit* 81.23+094] 71.70+0.07 | 71.00+£091 0.001
Weight loss* 0.00£0.00 | 112+001 11.740.03 0.001
Eggshell breaking [ ) o5.0 29 | 4102004 | 4182000 | 0.138
strength
Total albumen ., - "
: 11.47£0.05] 19.05£0.35 | 19.74+£0.05 0
solid *
Total yolk solid® [49.70+0.04] 46.85+0.14 | 43.95+0.13 0

Note: *Significance p < 0.05.
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value of pH of the coated egg with whey protein (7.97) as
compared to uncoated egg (7.71). According to theseresults,
eggshell coatings, especially whey protein work asabarrier
to CO,, helping to maintain albumen quality by controlling
the pH. The resultswere statistically significant (p < 0.05).

Haugh Unit: The haugh unit is a measure of egg quality
based on the height of albumen and the egg’s weight. A
fresh good quality has a haugh index around 80 and older
egos has lower haugh unit. The haugh unit tells about the
grading quality of the egg. It decreases with the storage
time. The haugh unit of the normal eggwas81.23 and it has
decreased in all thethree casesafter 30 day. Themean value
was decrease in the uncoated egg (71.70), coated egg with
whey protein (71). Thegrading of the egg hasbeen decreased
from “AA” to “A” and the difference were statistically
significant between the egg of 1% day and eggs both coated
and uncoated of 30" day (p < 0.05).

Weight L oss: Therewasarapid decreaseintheweight loss
in all the eggs. There was a more weight lossin the coated
egg with whey protein (11.7) as compared to uncoated egg
(11.2). The aboveresults showed that there was more water
lossin all the eggs of 30" day as compared to egg of 1% day.
As the storage time increases there was increase in the
weight loss of the egg. The eggs gets denatured during the
long storage time and the difference were statistically
significant among egg of 1% day and eggs both coated and
uncoated of 30" day (p < 0.05).

Eggshell Breaking Srength: Egg shell quality was of
considerable economic significance for commercial egg
production. The shell protectsthe contents of the egg from
mechanical impact to some extent, allows a controlled
exchange of fluid and gas through the pores, and provides
protection against microbial entry. Shell quality declinesas
the eggs gets older. There was decrease in the breaking
strength from day 1 to day 30. There was decrease in the
mean value of breaking strength of coated egg with whey
protein (4.18) as compared uncoated egg (4.10) but the
differencewere not statistically significant (p=0.138).

Total Solid of Albumen and Yolk: Thetota solid (dry matter)
concentration of albumen has al so been used asan indicator
of egg freshnesswhichisrelated to thinning or liquefaction
of albumen. This liquefaction could occur due to protease
enzymes, depolymerisation by hydroxyl ions at increasing
pH values, and the interaction of ovomucin-lysozyme
complex. Water contained in the albumen permeates the
yolk and some nutrients contained in the yolk can permeate

the albumen. These osmotic tracks and changesin albumen
and yolk concentrations can be measured by the
refractometric method. During storage the dry matter (DMA)
increases due to mixing of the yolk into the albumen.

Theincreasein DMA during storage has been attributed
to liquefaction of the yolk and subsequent mixing into the
albumen. Liquefactionisaresult of an enhanced interaction
between lysozyme and ovomucin as the pH increases
during storage. The chemical cleavage effect of pH on the
O-glycoside link between trisaccharides and b-ovomucin
has been considered to be responsible for the collapse of
the albumen structure. In general, liquefaction would result
in anincrease of fluidity in egg albumen and is associated
with adeteriorationin egg quality.

Total Solid of Albumen: The total solid concentration of
albumen of anormal egg on day 1 was 11.47 and the mean
value of the total albumen solid of uncoated egg was
increased on day 30 was 19.25 and similar resultswere found
in the coated egg with whey protein (19.74). This showed
that therewasmoreincreasein thetotal solid of albumenin
coated eggs as compared to uncoated egg. Even there was
increase in total solid of albumen was more in eggs both
coated and uncoated of 30" day as compared to egg of 1%
day. Statistically significant difference were observed
between egg of 1% day and eggs coated and uncoated of
30" day (p< 0.05).

Total Solid of Yolk: Thetotal solid concentration of yolk of
anormal egg on day 1 was49.70 and the mean value of the
total yolk solid of uncoated egg was decreased on day 30
was 46.85 and similar results were found in the coated egg
withwhey protein (43.95). This showed that there was more
decreaseinthetotal solid of yolk in coated eggsascompared
to uncoated egg. Even there was decrease in total solid of
yolk was morein eggs both coated and uncoated of 30" day
as compared to egg of 1% day. Statistically significant
difference were observed between egg of 1% day and eggs
both coated and uncoated of 30" day (p < 0.05).

QUALITATIVE ANALYSIS OF EGGS

The Table 2 depictsthe forming properties of egg samples:
normal egg (1% day), uncoated egg (30" day) and coated
egg (whey protein). Thewhip ability of egg albumen canbe
assayed by measurement of foam volume and foam stability
(amount of liquid released from the foam in a given time).
The changes that occur in eggs during storage include:
thinning of albumen, increase in pH, weakening and
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Table2: For ming Propertiesof Egg Samples: Normal
Egg (1% Day), Uncoated Egg (30" Day) and Coated Egg

(Whey Protein)
Samples (Eggs) Foaming Properties
Normal egg (1" day) Excellent
Uncoated egg (30" day) Excellent
Coated egg with whey protein (30™ day) Good

stretching of the vitelline membrane, and increase in water
content of the yolk. Foam Stability (FS) is determined by
measuring the loss of liquid resulting from destabilization,
i.e., leskage, measuring volume decrease, or density increase
with time. The foaming property of a normal egg was
excellent as the storage increases there is a decrease in the
foaming property of the coated with whey protein but it
was still excellent in the uncoated egg.

CONCLUSION

The work demonstrates that using of whey protein coating
do not affect the shelf life of the egg. We can conclude from
the present study that the whey protein coating has effect
onthe pH of the egg asit hasincreased from the normal egg
of day 1. Thetotal solidsof albumen and yolk hasincreased
and decrease rapidly. But there was no effect on the haugh
unit, eggshell breaking strength, foaming properties. There
was an increase in the weight 1oss % of the egg astherewas
loss of water from the egg. Coating of eggs will not have
any positive effect on the shelf life of the egg.

Further studies should use different and better coating
formulations such as those containing antioxidants and

antimicrobial compounds on various perishable food
products. Shelf-life studies of coated eggs in inocul ated
eggs also need to be performed.
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