KOREAN J. FOOD SCI. TECHNOL.
Vol. 32, No. 4, pp. 822~827(2000)

2ok Al 28t WM AR (Penaeus aztecus) TLUT{ M (Pen a 1)
SeiXje N 4ol M
O|FE - ANE - ABE* - FELGH - ABTr - WS

YA AT PAE - AT, g AE3d,
ottt G|t g AFAH T

The Changes of Allergenic and Antigenic Properties of
Major Allergen(Pen a 1) of Brown Shrimp(Penaeus aztecus) by
Gamma Irradiation

Ju-Woon Lee, Jae-Hun Kim, Chang-Keun Sung*, Kun-Ok Kang**,
Myung-Gon Shin*** and Myung-Woo Byun
Team for Radiation Food Science and Biotechnology, Korea Atomic Energy Research Institute
*Department of Food Science and Technology, Chung Nam National University
**Department of Home Economics, Hankyong National University
**xSchool of Food Biotechnology, Woosong University

Abstract

Gamma irradiation was applied to reduce shrimp allergy. Shrimp heat-stable protein(HSP) and shrimp protein
extract were gamma-irradiated at 1, 3, 5, 7 or 10 kGy in an aqueous state (1.0 mg/mL). The changes in
allergenic and antigenic properties of protein extract and HSP resulted from gamma irradiation were
monitored by ELISA with mouse mAb or human patients sera and immunoblotting. Conformational changes
in irradiated HSP were measured by both GPC-HPLC and SDS-PAGE. The binding ability of shrimp allergic
patients IgE to irradiated protein extract or irradiated heat-stable protein was dose-dependently reduced. When
measured by gel permeation chromatography and sandwich ELISA, the amount of intact heat-stable protein
in the irradiated solution was reduced by gamma irradiation depending upon the applied dose. SDS-PAGE
showed that the main band disappeared and new bands appeared in a higher molecular weight zone. The
results provide a new possibility to use irradiation process for reducing the allergenicity of shrimp.
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Fig. 1. Optical density at 492 nm resulted from immuno-

reaction of patients' IgE to allergens in gamma-irradiated

shrimp protein extracts.
The reactivity was measured by indirect ELISA.
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Fig. 2. Binding ability of patients' IgE to gamma-
irradiated shrimp heat-stable protein.

The binding ability was measured by competitive indirect
ELISA. BT and B, indicate binding ability of irradiated HSP
and that of non-irradiated HSP, respectively.
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Fig. 3. Detected concentrations of gamma-irradiated
HSP by gel permeation chromatography(A) and
sandwich ELISA based with mAb 4.9.5(B).
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Fig. 4. Results of SDS-PAGE(left, 15% acrylamide) and
immunoblotting(right) of the irradiated shrimp heat-
stable protein(HSP, 1 mg/mL).

M and numerals indicate molecular weight standard and the
irradiation doses(kGy), respectively. Arrow indicates main
band(36 KD) and arrow heads indicate reaction of patients'
IgE and traces of the denatured HSP on the paper.
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