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A Study on the Allergenicity of Egg Protein
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Dept. of Nutrition and Food Science, Seoul Health College

Abstract

Egg is an important foods containing many good proteins. But it is well known that egg protein has a
lot of allergenicity. The purpose of this study is to develop the methods to reduce the allergenicity of
egg. I tried various experimental methods; For example, heat treatment, irradiation with ultraviolet and
microwaves, treatment with polyphosphate, enzyme hydrolysis and PCA inhibition test using guinea
pigs and degrees of hydrolysis. The results obtained were as follows:

1. Heat treatmet reduced allergenicity of egg protein. The longer the heat time, the better the effect.

2. Irradiating with ultraviolet and microwave increased both the degree of protein hydrolysis and PCA
inhibition reduced the allergenicity. Ultraviolet was more effective than microwaves on egg pro-
tein, Fertilized eggs did not reduce allergenicity.

3. Enzyme treatment increased the degree of hydrolysis and PCA inhibition, and reduced allergenicity
considerably. Alcalase was more effective than neutrase.

4. Adding polyphosphate did not induced protein hydrolysis, but increased PCA inhibition and reduced
allergenicity.

5. The picture of various treatments of egg gel by SEM showed a light surface which indicated that
protein was desolved. Neutrase was lighter than alcalase, and the longer the heating time, the lig-
hter the surface became.

6. Measurements of the hardness of egg gel by Instron showed that the longer the reaction time with
enzyme, the softer it became,
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Table 1. Reduction of allergenicity according to physical treatments in egg

Treatment hycroyen(zg) | PCAImibiton()  ATanactie
Autoclaving
120C, 10 min 0.35 0.08 ++
20 min 0.82 2.86 +-+
40 min 1.76 1.12 4+
60 min 5.10 12.82 +-+4
Ultraviolet 40 min 4.82 1.57 ++
Microwave,65C 30 min 1.07 8.76 +-
Table 2. Reduction of allergenicity according to enzyme treatments in egy
Degree of PCA inhibition Anaphylactic
Enzyme treatment hydrolysis(%) (%) shock score
Neutrase 10 mim 20.50 14.61 ++
30 min 23.15 22.47 ++
60 min 23.51 19.10 ++
120 min 14.97 26.32 ++
180 min 28.89 31.21 =+
240 min 30.28 39.38 +
Alcalase 10 min 35.24 58.43 ++
30 min 48.72 45.17 +
60 min 53.71 43.82 +
120 min 58.38 58.27 ++
180 min 64.25 63.41 0
240 min 75.24 72.35 ++
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Table 3. Effect of polyphosphate treatments in egg

L.
L

2 = FFFESA

A fel o@ M7t FUY Adrae] #He o
oA allergenicity’} 7ra8E Ao Z yehgtort
97re 182 gkt o] A2 BAAE os)] &

o] 7$Hr} 7HEe S 2 PCA inhibitiono] %
Bee HolFE 25t dx sk,

flo o

3) &8t olited Xz2lol| 2|&t allergenicty 2| Hi5}

a7kl 0.1~0.2 % 2] penta poly phosphateZ
7Kk Fof 718-8]&3 PCA inhibition =&
%3t Aze Table 3% 2tk 7pE&E 1
63~9.28 %= polyphosphates] H7lol ulel Q3¢
& WA ge Aog et old] wkele] PCA
inhibition& 0.1%% #|¢]skilE polyphosphate®]
%7t ol wEr et ol @74 pol-
yphosphater} T Ez}o] h8-8te] FH T2
£ WH3AA FdAdo] o Aoz Helr) olggt
A AFAo]l 7+ Ca-paracaseinate’} pol-
yphosphate A g4 8-3]=7} S7138kal Caol 2

£ peptization®] &3¢} 71-& Aojeta Bl
t}?) | Polyphosphate®] A}EA] QAo €] fa]Ad-e-
A3 glvia AzEr), Polyphosphater} whek &)
Zo) 248} polyphosphate Cao] A =] Ca
AHE "allstt polyphosphates o]v] 7423 7]
of 7hriE =L Folltt st ete 914k pHellA
2R3 7h=Es At 4&el H7Hd polyphosphat-
e} 2]E 2o 343 polyphosphated] WAIA 2=

E Aoz dEA Qirh

PolyphosphateE A zlste] 788 @24E 4
© 2 3} anaphylactic reactiong #&3F AAE
HY Table 3 o vtepd vle}l 7ro] polyphosphate
9} ¢Fo] IS & ofsh ¥hg-g Jehfle] PCA in-
hibition®] A#el UXSFALE EgE S 73
anaphylactic reaction® dezon 0.1%2 0.
5229} polyphosphateE 713t ©@7k-8 FAFSH o]
X anaphylactic shockS do7 FAlEL & & &

At

Food Concentration of Degree of PCA 1nhibition Anaphylactic
3 polyphosphate(%) hydrolysis(%5) (%5) shock score
Milk 0.1 1.63 56.30 +-++
0.5 2.32 26.73 -+
1.0 8.51 43.28 ++
1.5 9.28 73.21 +
2.0 2.45 79.33 -+
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Fig. 1. Scanning Electron Microscope of egg gel according to various treatment.
A: 10 min heating, B: 0.1% polyphosphate, 10 min heating, C: 2.0% polyphosphate, 10 min heating,
D: Alcalase, 10 min heating, E: Neutrase, 10 min heating, F: Alcalase, 120 min heating, G: Neutrase,
120 min heating, H: Alcalase, 240 min heating, 1: Neutrase, 240 min heating.
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Table 4. Reduction of allergenicity according
to incubation period in fertilized egg
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Table 5. Effect of enzyme treatment on the
hardness of egg gel

Incubation  Soluble nitrogen PCA inhibition Treatment Heating Hardness
period(day) (%) (%) of enzyme time (min) (kg)
3 17.57 0.03 Autoclaving, 120°C 10 3.75
6 11.13 3.48 Neutrase 10 2.15
9 10.31 9.28 120 1.30
12 9.58 12.39 240 0.82
15 6.23 2.21 Alcalase 10 2.54
18 20.08 10.42 120 1.72
21 4.26 2.08 240 1.00
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Fig. 2. Typical hardness profile of egg gel.
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