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Abstract

This research was conducted to evaluate the changes in allergenicity of shrimp by physical treatments using
competitive indirect enzyme-linked immunosorbent assay (Ci-ELISA). Shrimp was subjected to physical
treatments such as high hydrostatic pressure (HHP), sonication, autoclave and microwave. Heat-stable protein
(HSP) purified from raw shrimp was used as a major allergen. The binding ability of monoclonal IgG and

shrimp-allergic patients’ IgE to HSP treated with HHP

decreased, increasing the pressure up to 400 MPa.

Especially, it became less than 50% at 400 MPa. The binding ability of mAb to HSP treated with sonication
(10, 20, 30 and 60 min) decreased with the treated time. Especially, it became less than 60% with the treatment
for 60 min. The allergenicity change of HSP treated with autoclave and microwave little decreased. The binding
ability of mAb to HSP during the treatment for 20 min became more than 70%. The results suggest that

allergenicity of HSP in raw shrimp be more easily lost
or microwave treatment.

by HHP or sonication treatment than by autoclave
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(RAST)(7), enzyme linked immunosorbent assay(ELISA)
(8), ELISA inhibition test(9) §°] 2™, 53] ELISAS
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Fig. 1. Standard curve of mouse monoclonal IgG to protein
(HSP) by Ci-ELISA.

HSP was used as a coating Ag. Mouse monoclonal IgG was used
for capturing HSP. HSP was serially double—diluted from 100 to
0.024 1g/mlL. The range of optimal detection was from 0.048 to
6.25 Bg/mL.

Fig. 2. Standard curve of shrimp-allergic patients’ IgE to
heat stable protein (HSP) by Ci-ELISA.

HSP was used as a coating Ag. Shrimp-allergic patients’ IgE
was used for capturing HSP. HSP was serially double—diluted
from 25 to 0.012 ug/mL. The range of optimal detection was from
0.024 to 6.25 rg/mL.
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Fig. 3. Schematic diagram of the experimental apparatus for
high hydrostatic pressure.
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Fig. 4. Binding ability to high hydrostatic pressure (HHP).
A: mouse monoclonal IgG to HSP, B: mouse monoclonal IgG to
HSP prepared from shrimp, C: shrimp-allergic patients’ IgE to
HSP prepared from shrimp. The binding ability was measured
by Ci-ELISA. Binding ability=Bt/Bo x 100. Bt, binding ability of
HSP prepared from shrimp treated HHP; Bo, binding ability of
HSP non-treated. * “Means bearing different superscript are sig—
nificantly different (p<0.05).

2 2|0l 2|5t alergenicitye] Ei5}

%3‘1”43 21 &9 ol AFAFE A7) 9
3 7tEAT 2 sted oY A E AE Y 249
Asht E‘r‘iﬂ%jlgl WAL zgsls Aoz AduAd ok HSP
g 14 kg/cm®, €% 121°C2 719t 71 583k
23 HSPY a]lergemcrty—: , 10, 30 min 2] A] Z+ZF mAb
9} 80% o]de] A¥HS BHon 60 mingt A A=
olRT ¢t B2 70% A= ZAFHL BRI (Fig. 5).
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Fig. 5. Binding ability of mouse monoclonal IgG to HSP
treated sonication and autoclave.

The binding ability was measured by Ci-ELISA. Binding abil-
ity=Bt/Bo x 100. Bt, binding ability of HSP treated autoclave; Bo,
binding ability of HSP non-treated. * “Means bearing different
superscript are significantly different (p<0.05).
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Microwave A 2[0i| 2|t allergenicity 215}

Microwave *2]|& A A)sle] HSPQ| allergenicity H3}t&
AHEdt 9A FESES Y] A TE2E HSPI
dsted 1, 5, 10 minZt microwave *2]8 A3 HSP= 1,
5 mind| A& allergenicity7} 4 st Ao E e o v
10 mindl A= A9 FA=AcH(Fig. 6). +H IL viA
microwave x| 2ol A HSPY] allergenicity ¥3}S A H
< o Azt F7hEel whet ozt st Ao e
W tHFig. 6). Microwave * 2]l &3 HSPS] W3S SDS-
PAGEZ ZAMgH AR ME HeArgte] F7igtel| et
HSP7} &7t Hadte 202 YEgoy AAH o2 & of
2 HEE Holx Ahth(Fig. 7-D). QA 2F 9 71<E

Fig. 6. Binding ability of mouse monoclonal IgG to HSP
treated microwave indirectly and non-heat.
The binding ability was measured by Ci—-ELISA. Binding abil-
ity=Bt/Bo x 100. Bt, binding ability of HSP treated microwave;
Bo, binding ability of HSP non-treated. “ “Means bearing different
superscript are significantly different (p<0.05).
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Fig. 7. Changes of the allergen treated (A) high hydrostatic
pressure, (B) autoclave, (C) sonication, and (D) microwave.
Arrow indicates an purified tropomyosin of shrimp.
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