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Enzyme-Linked Immunosorbent Assay for Identification of Irradiated Eggs
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Abstract

The ovalbumin, a most sensitive egg white protein to irradiation was purified from irradiated hen’s
eggs. Eggs were irradiated in their shells to 0~7 kGy. To investigate for a practical use in identifying
of irradiated eggs, competitive ELISA using ovalbumin was performed. The binding activity of ovalbumin
to anti-ovalbumin IgG was reduced in a dose—dependent manner by irradiating up to 7 kGy, and consider-
ably lowered after irradiating at 7 kGy. The concentration of 50% inhibition of ovalbumin to IgG was
increased to 1.5~3.7 times in an irradiation dose-dependent relationship. SDS-PAGE of ovalbumin
showed that the partial breakdown of ovalbumin was induced by irradiation. The lowering of binding
activity was probably due to the partial breakdown of ovalbumin by irradiation. These results demonstrated
that the ELISA should be quite useful and effective methods for the identification of irradiated eggs.
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Fig. 1. SDS-PAGE patterns of purified ovalbumin.
(a) molecular weight marker (b} ovalbumin (purchased)
(c) native ovalbumin purified from non-irradiated egg
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Fig. 2. SDS-PAGE patterns of ovalbumin from egg ir—
radiated at 0—~7kGy.
(a) molecular weight marker
(b) ovalbumin (purchased)
(¢) ovalbumin from egg irradiated at 0 kGy
(d) ovalbumin from egg irradiated at 0.5 kGy
(e) ovalbumin from egg irradiated at 1 kGy
(f) ovalbumin from egg urradiated at 2 kGy
(g) ovalbumin from egg irradiated at 3 kGy
(h) ovalbumin from egg irradiated at 4 kGy
(i) ovalbumin from egg irradiated at 5 kGy
(j) ovalbumin from egg irradiated at 7 kGy
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Fig. 3. Competitive binding curves of anti-ovalbumin
I1gG to egg white proteins.
Competitive ELISA was performed using ovalbumin
(@), ovomucoid(M), or conalbumin(O) as a competing
antigen.
B/BL! =

absorbance with a competing antigen
absorbance without a competing antigen

Table 1. Cross~reactivities of egg white proteins with
anti-ovalbumin IgG

Egg white protein 1Cs" (nmole) Cross-reactivity (96)

Ovalbumin 31 100.0
Ovomucoid 12570 0.2
Conalbumin - 0

YConcentration of competing antigen to inhibit 50% anti-
ovalbumin IgG binding
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Fig. 4. Competitive binding curves of ovalbumin to anti-ovalbumin IgG.
Ovalbumins were purified from irradiated eggs. The shell eggs were irradiated at 0 kGy(a), 0.5 kGy(b), 1.0 kGy(c), 2.0
kGy(d), 3.0 kGy(e), 4.0 kGy(D), 5.0 kGy(g), or 7.0 kGy(h).
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Table 2. Changes of binding activities of ovalbumin to
anti-ovalbumin IgG by irradiation

Irradiation dose Reduction rate of

ICs” (nmole)

(kGy) binding activity

0 31 -

0.5 46 15
1 4.8 1.6
2 6.0 1.7
3 77 2.1
4 77 2.1
5 3.6 24
7 115 3.7

YConcentration of competing antigen to inhibit 50% anti-
ovalbumin IgG binding
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