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Abstract

Background: Raw and cooked eggs are used as allergens in oral food challenge (OFC).

Raw egg is the best option, as it keeps proteins intact and retains their allergenicity,

albeit microbiologically safe manipulation is difficult. Therefore, the use of dehydrated

egg white (DEW) could improve the efficacy and safety profile of OFC. The aim of the

study was to compare the allergenicity of DEW, a product that undergoes a double

heat treatment (pasteurization and drying), with that of raw egg white (REW) and

determine the efficacy of DEW in the diagnosis of egg allergy.

Methods: We conducted a prospective study of 40 egg-allergic patients who visited our

outpatient clinic. Each patient underwent OFC with DEW and REW to determine the

correlation between the tests. DEW and REW extracts were analyzed using SDS-

PAGE. We compared the allergenicity of both extracts using IgE immunoblotting with

a serum pool from patients with positive OFC results.

Results: Ten patients (25%) had positive OFC results with both DEW and REW, and

the doses that triggered an allergic reaction in each patient were similar (p > 0.05). All

30 patients (75%) with a negative OFC result with DEW also had negative OFC

results with REW. SDS-PAGE and IgE immunoblotting revealed that the protein

composition and IgE-binding capacity of both extracts were virtually identical.

Conclusions: This is the first time that it is shown that the allergenicity of commercially

available DEW is equivalent to raw egg whites. In vivo and in vitro tests showed that

processing of DEW does not affect the allergenicity of egg proteins. DEW is an

effective and microbiologically safer source of allergen for the diagnosis of egg allergy.

Furthermore, DEW can be used in egg oral immunotherapy.

Food allergy is a major public health issue, and its prevalence

has increased in the last 15 years (1, 2). Egg allergy is one of

the most frequent food allergies in children, with an estimated

point prevalence of 1.6% (3). Egg allergy is resolved in most

cases by the age of 8 (4, 5), and therefore, appropriate

diagnostic procedures are key to revealing the persistence or

resolution of the disease. Diagnosis of egg allergy is often

determined by skin prick tests (SPT) and/or serum-specific

IgE (sIgE) analysis (6), although itneeds (OFC) to be

confirmed through oral food challenge (7). The allergens

generally used for egg OFC are raw, pasteurized, or cooked

egg (scrambled egg, omelet, and boiled egg). However, the use

of raw egg to perform oral challenge tests in the study of

patients allergic to egg ensures stability and allergenicity of

proteins (8). Hence, correct selection of the allergen source is

essential. Raw egg is the best material for oral challenge tests

as it is not degraded by heat, while protein integrity and

allergenicity are preserved. However, use of these products in

challenge tests entails a risk of food-borne diseases caused by

agents such as Salmonella spp (9). Egg products that are

processed and pasteurized and available in liquid and dried

forms ensure a high level of food safety by preventing the risk

of food-borne diseases.

Cooked egg prevents the risk of food poisoning, although

allergenicity is diminished (10). In fact, egg is one of the foods

whose allergenicity is most altered by cooking or processing.

Ovalbumin, lysozyme, and ovotransferrin are heat-labile aller-

gens (11). Ovomucoid, on the other hand, is characterized by
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its high heat stability, possibly as a result of its strong disulfide

bonds (12). The above observations must be taken into

consideration when choosing the allergen source for oral food

challenges with egg. Moreover, over the last few years, new

treatments have been successfully developed for egg allergy

such as oral immunotherapy (13–15). Therefore, these issues

must also be considered when choosing the allergenic source

for oral immunotherapy with egg.

The aim of this study was to compare the allergenicity and

efficacy in clinical practice for the diagnosis of egg allergy of a

commercially available Dehydrated egg white (DEW), a

product that undergoes a double heat treatment (pasteuriza-

tion and drying), with that of Raw egg white (REW). This is

the first time the allergenicity of DEW has been compared with

REW.

Materials and methods

Patients

Inclusion criteria for the selection of patients were a clear

history of immediate symptoms after egg intake and positive

SPT and/or sIgE to egg white, ovomucoid, and/or ovalbumin

and written informed consent obtained in accordance with the

institution’s ethical guidelines for research involving children.

Exclusion criteria for the selection of patients were as follows:

anaphylactic shock after the intake of egg, non-IgE-mediated

adverse reactions to egg, malignant diseases, immunopathol-

ogies and/or severe primary or secondary immuno-

deficiencies, and associated pathologies contraindicating the

use of adrenaline.

The patients were prospectively recruited from the allergy

department at Ni~no Jes�us University Children’s Hospital,

Madrid, Spain. The study and informed consent forms were

approved by the institution’s independent ethics committee

(internal code R-0007/11).

Dehydrated egg white

Commercially available DEW was obtained from the producer

(Egg Albumin Powder; OVOSEC S.A., Valladolid, Spain). The

product is made from eggs of the species Gallus gallus

domesticus. Briefly, REW is pasteurized (heated to 59°C for

6 min) to eradicate any microorganism (Salmonella spp.,

Enterobacteriaceae, Staphylococcus aureus, Bacillus cereus,

yeast, and molds) according to the process hygiene and food

safety criteria of the Commission Regulation of the European

Communities No. 2073/2005 of November 15, 2005 on

microbiological criteria for foodstuffs (16). After pasteuriza-

tion, pH is adjusted to 6.5–7.5 by addition of citric acid.

Oxidizing glucose, catalase, and hydrogen peroxide are then

added to remove glucose and prevent Maillard reaction.

Finally, pasteurized liquid egg white is passed through a spray

tower where it is dried with hot air at 80°C for 1 min. The

resulting DEW can be stored at room temperature in the dark

for 18 months after production. The protein content of DEW

is 78%. According to the manufacturer, 3600 mg of DEW is

the equivalent of the egg white contained in a fresh egg.

Skin tests

Skin prick tests were performed according to standard proce-

dure as shown in the European Academy of Allergology and

Clinical Immunology position paper (17) by using commercial

extracts of egg white (EW) (1 mg/mL), ovalbumin (OVA)

(1 mg/mL), and ovomucoid (OVM) (1 mg/mL) (Leti, Madrid,

Spain). In addition, SPT were performed using the prick-to-

prick method with DEW and REW (18). The DEW extract was

prepared by diluting 3600 mg of DEW in 43 mL of saline

solution. SPT were performed on the volar surface of the

forearm with ALK Lancets (ALK Abell�o, Madrid, Spain).

Histamine phosphate at 10 mg/mL and normal saline solution

were used as positive and negative controls, respectively. The

response was read 15 min after puncture, and the results were

expressed as the mean wheal diameter (mm). A wheal diameter

of 3 mm or more compared with the saline control was defined

as a positive reaction.

IgE determinations

Serum-specific IgE (ImmunoCAP; Phadia, Uppsala, Sweden)

were performed with native allergens of EW, OVM (Gal d 1)

and OVA (Gal d 2).

Correlation between skin prick tests and egg white, ovalbumin,

and ovomucoid-specific IgE

To analyze the correlation between the size of SPT and EW,

OVA and OVM-specific IgE levels, the Spearman’s rank

correlation coefficient (SRCC) statistical test was used.

Oral food challenge

All the patients underwent an open OFC with DEW and

REW (19). To administer equivalent doses of egg white in the

OFC, 43 mL of REW was compared with 3600 mg of DEW

diluted in 43 mL of sweetened orange juice. REW was mixed

with sugar to enhance flavor without modifying volume. The

average weight and volume of the egg white contained in a

large size egg was 43.72 g and 43 mL, respectively (Table 1).

DEW is easily diluted in liquid at room temperature to

provide an easily administered homogeneous mixture. Chal-

lenges with DEW and REW consisted of nine doses—0.1, 0.2,

0.5, 1, 2, 4, 6, 9, and 20.2 mL (cumulative dose of 43 mL)—
administered at 30-min intervals (19) to better identify the

doses that produced symptoms, both in the REW and in the

DEW challenge to compare the results of each challenge on

each patient. Challenges were stopped if objective clinical

symptoms of allergy were observed (urticaria, rhinitis, vom-

iting, cough, shortness of breath, and/or hypotension) or

when a cumulative dose of 43 mL was tolerated; challenges

were classed as positive or negative, respectively. Patients

remained hospitalized for observation for 2 h after the

administration of the last dose in the case of negative results

or 2 h after symptoms resolved in the case of positive results.

In positive OFC, doses of DEW and REW eliciting symptoms

were compared.

2 ª 2013 John Wiley & Sons A/S. Published by Blackwell Publishing Ltd

Dehydrated egg white in oral egg challenge Escudero et al.



Sodium dodecyl sulfate polyacrylamide gel electrophoresis

(SDS-PAGE)

SDS-PAGE was carried out according to Laemmli (20) using

the Hoofer SE 600 electrophoresis system (GE Healthcare,

Little, Chaffont, Buckinghamshire, UK). Polyacrylamide

concentrations of 14% (w/v) and 5% (w/v) were used for

separate and stacking gels, respectively. Samples of DEW and

REW were mixed with 0.1 M Tris (pH 6.8) containing 4% (w/v)

SDS, 20% (w/v) glycerol, 10% (w/v) 2 b-mercaptoethanol, and

0.02% (w/v) bromophenol blue; 20 lg of protein was loaded in

each lane. Electrophoresis was carried out in 0.025 M (w/v) Tris

–HCl (pH 8.3), 0.192 M (w/v) glycine, and 0.1% (w/v) SDS.

Gels were stained with PageBlue Protein Staining Solution

(Fermentas International Inc. Burlington, Canada) to ensure

proper protein separation and visualization or used for

immunoblotting, as described below.

IgE immunoblotting

DEW and REW protein bands and spots separated by SDS-

PAGE were transferred by semi-dry blotting onto nitrocellu-

lose sheets according to the method of Towbin et al. (21).

Membranes were blocked with phosphate-buffered saline

(PBS) solution containing 0.1% Tween 20 (PBS-T), 3%

skimmed milk powder, and 3% bovine serum albumin for

2 h at room temperature and incubated overnight at 4°C with

serum diluted by 1/10 in 50 mM Tris-buffered saline solution,

150 mM NaCl, 5 mM EDTA, and 0.05% triton X-100. After

five washes with PBS-T, the blots were incubated for 1 h at

room temperature with mouse antihuman IgE antibody

conjugated with horseradish peroxidase (Nordic Immunologi-

cal Laboratories, Cultec SL, Madrid, Spain) diluted by 1:5000

in PBS containing 0.05% Tween-20 and 1.5% skimmed milk

powder. Finally, after five washes with PBS-T, the protein

bands were visualized using enhanced chemiluminescence

(GE Healthcare, Little, Chaffont, Buckinghamshire, UK),

following the instructions provided by the manufacturer. IgE

immunoblotting was carried out with a serum pool

obtained from patients with positive OFC results to DEW

and REW.

IgE immunoblotting inhibition

IgE immunoblotting inhibition was performed with both DEW

and REW in solid phase and as inhibitors in the liquid phase

and a pool of sera obtained from patients with positive OFC

results.

Results

Patients

Forty (76.9%) out of the 52 patients who were invited to

participate in the study agreed to do so. Patient age ranged

from 2 to 17 yr (mean � s.d. age, 6.77 � 3.96 yr); 67.5% of

patients were male. The mean duration of allergy to egg was

5.43 � 0.97 yr. Egg allergy onset with immediate symptoms in

all cases: 37.5% with oral-facial hives, 47.5% with generalized

hives, 30% with gastrointestinal symptoms, 10% with rhinitis

and 5% with asthma (Table 2). The 87.5% of patients had a

history of atopic eczema, 35% of rhinitis, 40% of asthma, and

45% of other food allergy.

Skin tests

The results of SPT to EW, OVA, OVM, REW, and DEW are

shown in Tables 2 and 3. The positive predictive value of SPT

for EW, OVA, and OVM was 25%, 33%, and 38%, respec-

tively. Prick-to-prick results for REW and DEW were positive

in all patients. SPT showed no significant differences between

REW and DEW extracts in patients with negative OFC (mean,

4.81 and 4.37 mm, respectively; p > 0.05) and in patients with

positive OFC (mean, 8.4 and 7.1 mm, respectively, p > 0.05).

No discrepancies were observed in each patient.

IgE determinations

The results of sIgE determination to egg white, ovalbumin, and

ovomucoid are shown in Table 2. The positive predictive value

of sIgE for EW, OVA, and OVM was 38%, 37% and 39%,

respectively.

Correlation between skin prick tests and egg white, ovalbumin,

and ovomucoid-specific IgE

SRCC between EW-SPT and EW-specific IgE was 0.7, between

OVA-SPT and OVA-specific IgE was 0.27, and between OVM-

SPT and OVM-specific IgE was 0.74. These correlations were

statistically significant for EW and OVM (p < 0.05).

SDS-PAGE

The protein profile of the REW and DEW extracts was very

similar. The main proteins were observed at 14, 37, 45, and

77 kDa (Fig. 1).

Table 1 Dosing schedule of oral challenges with raw egg white and

dehydrated egg white

Dose no.

Raw egg white Dehydrated egg white

Volume (mL)

Volume

(mL)

Weight

(mg)

Protein

content (mg)

1 0.1 0.1 8.3 6.5

2 0.2 0.2 16.6 12.9

3 0.5 0.5 41.5 32

4 1 1 83 65

5 2 2 166 129

6 4 4 332 259

7 6 6 498 388

8 9 9 747 583

9 20.2 20.2 1707 1331

Total:

43 mL

Total:

43 mL

Total:

3600 mg

Total:

2808 mg

3600 mg of dehydrated egg white is equivalent to a raw egg white.
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IgE immunoblotting and IgE immunoblotting inhibition

IgE immunoblotting showed that sera recognized the same

bands in both extracts. The molecular weights of the

recognized bands were, approximately, 14, 37, 45, 55, 66, and

77 kDa (Fig. 1). In addition, immunoblotting inhibition

showed that the behavior of DEW and REW was identical

(Fig. 2).

Challenge tests

The time between challenges ranged from 1 to 17 days. Ten

patients (25%) had a positive result in both oral challenges,

and 30 patients (75%) had a negative result in both oral

challenges (Table 2). In all cases, positivity and negativity were

consistent for both types of egg white. In the case of a positive

OFC result, no significant differences were observed between

Table 2 Clinical and immunological characteristics of patients at the time of study

No. Age (yr) FAR (symptoms)

SPT (mm) (commercial

extracts) sIgE (kU/l)

OFCEW OVA OVM EW OVA OVM

1 17 GU + GI 3 3 3 ND ND ND NEG

2 16 OU + GI 5 3 4 1.62 1.75 1.91 NEG

3 15 GU + R + GI 4 5 3 0.5 0.35 0.36 NEG

4 14 GU 6 4 4 3.15 1.8 2.15 NEG

5 13 GI 5 0 0 0.75 1.04 <0.35 NEG

6 12 OU + GI 5 4 6 0.92 1.1 1.09 NEG

7 10 GU + A 7 5 4 0.53 0.35 0.56 NEG

8 9 OU 5 3 4 ND ND ND NEG

9 9 GU 4 0 5 ND ND ND NEG

10 11 OU + GI 4 0 0 ND ND ND NEG

11 8 R 6 0 3 0.69 0.72 0.68 NEG

12 8 OU 5 4 6 0.88 1.11 0.96 NEG

13 6 OU 7 3 4 1.08 1.29 0.65 NEG

14 7 OU 5 3 3 ND ND ND NEG

15 6 GU + A 5 4 3 1.17 1.38 0.91 NEG

16 4 OU 5 3 0 ND ND ND NEG

17 4 OU 3 0 0 ND ND ND NEG

18 2 OU 3 3 0 0.48 0.58 0.71 NEG

19 4 OU 3 0 3 ND ND ND NEG

20 4 OU 3 3 0 ND ND ND NEG

21 5 GU 3 3 0 0.35 0.35 0.35 NEG

22 3 OU 4 0 4 <0.35 2.11 <0.35 NEG

23 5 GI 3 0 0 1.07 0.61 0.75 NEG

24 2 OU 3 3 0 <0.35 <0.35 <0.35 NEG

25 3 OU 4 0 0 <0.35 <0.35 <0.35 NEG

26 5 GU 4 0 0 0.41 0.45 <0.35 NEG

27 2 OU 3 3 0 <0.35 <0.35 <0.35 NEG

28 3 GU 0 3 0 ND ND ND NEG

29 3 OU + GI 3 3 4 0.59 0.68 0.4 NEG

30 3 OU 3 3 3 0.45 0.69 0.48 NEG

31 7 GU 5 3 6 1.42 1.2 1.76 POS

32 7 OU + GI 6 5 4 398 260 256 POS

33 6 OU + R + GI 6 3 5 6.53 8.49 2.23 POS

34 6 GU 6 5 6 9.29 12.5 9.84 POS

35 5 GI 7 3 5 15 4.21 8.84 POS

36 5 GU + R 6 4 0 0.98 1.38 <0.35 POS

37 6 GI 6 2 5 13.7 11.3 2.46 POS

38 5 GU 5 3 4 0.63 0.83 0.4 POS

39 6 OU 5 3 4 1.1 1.01 0.9 POS

40 5 GI 5 5 5 5.79 4.77 6.57 POS

No., patient number; FAR, first allergic reaction after egg ingestion; OU, oro-facial urticaria; GU, generalized urticaria; GI, gastrointestinal

symptoms; R, rhinitis; A, asthma; SPT, skin prick tests; EW, egg white; OVA, ovalbumin; OVM, ovomucoid; sIgE, specific IgE; ND, not

performed; OFC, oral food challenges; NEG, negative; POS, positive.
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the doses that elicited allergic symptoms when using DEW and

REW (mean, 3 and 2.1 mL, respectively; p > 0.05) (Table 3

and Fig. 3). Six of the 10 patients (60%) with positive challenge

results had symptoms with the same dose in both the DEW

challenge and in the REW challenge; in three patients, the

challenges were positive with a difference of one dose and in

one patient with a difference of two doses. No differences in

symptoms were observed during the positive challenges with

DEW and REW. The clinical manifestations in the 10 positive

OFC with DEW were skin symptoms (n = 6), gastrointestinal

symptoms (n = 7), and rhinitis (n = 2); the clinical manifesta-

tions in the 10 positive OFCs with REW were skin symptoms

(n = 4), gastrointestinal symptoms (n = 7), and rhinitis (n = 3)

(Table 3).

Discussion

In this study, the results of the skin tests and oral challenges

show that DEW maintains the same allergenicity in vivo as

Table 3 Patients with positive oral food challenges: Results of prick-

to-prick tests and doses that triggered symptoms and symptoms

observed during the challenge

No.

Prick-to-prick

(mm)

OFC

OFC with REW OFC with DEW

REW DEW Dose (mL) Symptoms

Dose

(mL) Symptoms

31 6.5 5.5 6 OU 9 GI

32 9.5 7.0 0.2 GI 0.2 OU + GI

33 7.0 7.0 2 R + GI 6 OU + GI

34 9.5 8.0 0.2 OU 0.2 OU + GI

35 9.5 6.0 2 GI 2 GI

36 7.5 4.5 1 OU 1 OU + GI

37 9.5 9.5 6 R + GI 9 R + GI

38 7.0 5.5 2 OU + GI 2 OU + GI

39 7.0 8.0 1 GI 1 OU + GI

40 11.0 10.0 2 R + GI 4 R + GI

No., patient number; REW, raw egg white; DEW, dehydrated

egg white; OFC, oral food challenge; OU, oro-facial urticaria;

GI, gastrointestinal symptoms; R, rhinitis.

1 2
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45
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21
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6

116
200

MW 1 2

97
66

45

31

21

14

6

116
200

1 2(A) (B) (C)

Figure 1 Panel A, SDS-PAGE with

dehydrated egg white (lane 1) and

raw egg white (lane 2): MW,

molecular weight (kDa). Panel B,

IgE immunoblotting with a serum

pool from egg-allergic patients with

positive challenge results to DEW

and REW. Panel C, IgE immuno-

blotting negative control with sera

from non-atopic patients.
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Figure 2 IgE immunoblotting inhibition. Panel A, solid phase with

raw egg white; Panel B, solid phase with dehydrated egg white; Lane

1, IgE immunoblotting; Lane 2, inhibition with dehydrated egg white;

Lane 3, inhibition with raw egg white.
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Figure 3 Patients with positive oral food challenges: doses that

elicited symptoms.
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REW, given that we observed no inconsistent results in both

tests, no significant differences in the doses that led to

symptoms in the positive challenges and no significant

differences in symptoms observed during the positive chal-

lenges with DEW and REW. The results of IgE immunoblot-

ting and IgE immunoblotting inhibition revealed that DEW

maintained heat-sensitive egg white allergens intact and that

these were similar to those of REW.

Some foods may contain cooked egg or raw egg among their

ingredients. To date, there is no consensus as to whether oral

challenge with egg in allergic patients should be performed

first, with raw egg or with cooked egg (8). Osborne et al. (22)

demonstrated that in a population of patients with raw egg

allergy diagnosed by oral challenge, 80.3% of patients toler-

ated baked egg. Patients with low IgE levels are more likely to

tolerate cooked egg in a specific challenge. However, these

patients may remain at risk for several years with foods

containing raw eggs (e.g. pastry, homemade mayonnaise,

sauces, cakes, meringue, ice cream) (23). The allergenicity of

egg proteins depends on their resistance to heat (10). Ovomu-

coid is highly heat-stable (12), whereas ovalbumin is relatively

heat-labile. Exposure of ovalbumin to a temperature of 80°C
for 3 min decreases its IgE-binding activity by 90% (11, 24).

Urisu et al. (25) analyzed OFC performed in patients with high

IgE antibody values to egg white to compare the allergenicity

of three different egg white preparations. The study showed

that heat treatment (90°C for 60 min) reduced the allergenic

activity of egg white; in fact, 21 of 38 patients (55.3%) with

positive immediate reactions to a laboratory-made freeze-dried

egg white had negative responses to heated egg white.

Therefore, DEW can be used as an allergen source for oral

challenge tests without the risk of false negatives that could

occur in patients allergic to heat-labile proteins who tolerate

cooked egg, but not foods containing raw eggs.

We observed that the double heat treatment (pasteurization

and drying) the egg white undergoes to obtain DEW does not

affect the allergenicity of its proteins or its capacity to bind to

IgE. Our results are consistent with those of Jurado-Palomo

et al. (26) who found no allergenic differences in vitro or in vivo

between raw and pasteurized egg white. The present study also

showed that the second heat treatment after pasteurization to

obtain DEW – drying with air at 80°C for 1 min – does not

affect the allergenicity of the proteins.

Raw eggs may be contaminated by Salmonella enteritidis,

which is a risk factor for food-borne diseases (27). The

European Food Safety Authority has shown that in the

European Union, egg is still the most frequently implicated

source in food-borne human salmonellosis. Salmonella enteri-

tidis is the only human pathogen that contaminates eggs

routinely (28). One of the key interventions aimed at prevent-

ing contamination and growth of Salmonella spp. in eggs is

education of consumers and food workers about the risk

of consuming raw or undercooked eggs (9). Healthcare

professionals are not certified food handlers and so must

handle food as safely as possible to avoid contamination or

deterioration. Hence, raw egg should be avoided in OFC. In

addition, DEW through the pasteurization and drying pro-

cesses ensures microbiological safety of the product compared

with other egg products such as freeze-dried or lyophilized egg

that do not undergo pasteurization (29). Dehydrated egg

removes the risk of food poisoning.

DEW has a shelf life of 18 months and does not need

refrigeration, as compared to pasteurized egg white that has a

shelf life of 3 days after opening the packaging and needs

refrigeration. The product is easy to prepare and allows for

homogeneous doses, accurate quantification of protein per

dose, and blind challenge. These advantages could equally

apply to products subjected to the same heat treatments of

other DEW manufacturing companies.

Moreover, DEW is an effective allergen for oral immuno-

therapy treatments in egg-allergic patients (15, 30). In oral

immunotherapy with egg, DEW is useful, because treatment

starts with very small doses of food during the first few days,

and dosing is simple and reproducible.

The DEW analyzed is a commercially available and inex-

pensive product useful for daily clinical practice in the

diagnosis of egg allergy. This product is currently marketed

in individual doses with different weights (amounts) that can be

used for oral challenge or oral immunotherapy (OVO-DES and

OVO-PRO; Nutrici�on M�edica, Madrid, Spain).

We conclude that there are no in vivo or in vitro allergenic

differences between DEW and REW. This is the first time that

the allergenicity of commercially available dehydrated egg

white is demonstrated as equivalent to that of raw egg. DEW is

useful, as it can be used as an allergen source in oral challenge

tests for diagnosis of any patient with egg allergy, including

patients who are allergic to heat-labile egg proteins. Further-

more, DEW eliminates the danger of Salmonella spp., has

advantages over pasteurized egg White, such as long shelf life

without refrigeration, and ensures homogeneity of the prepared

doses. Finally, DEW is an suitable source of egg protein for

oral immunotherapy, because it enables small doses to be

prepared and is therefore easier to manipulate than raw egg.
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