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Fig.1 SDS-PAGE pattern of total proteins of M. ensis
1. Marker; 2. raw shrimps; 3 —6. shrimps boiled for 5,10,20,30 minutes respectively; 7 —10. shrimps steamed for 5,10,20,30 minutes

respectively; 11 —14. shrimps autoclaved for 5,10,20,30 minutes respectively

THA1, B PRAL BRI 1] 3G, %) T 2 A A
NI e R ik = ey i ST R R SR |
Xt e PR A P 3o AR R AR N I A
T S R A B PRI e —E
XTI 36 ku i fa S A EARA R

W PEREATREVE I3 AT 25 RN 2 R . AT LA
AR IAAE T R SRR fh rp A R 3 B A (36
ku) FI7rHEEAE 116 ku DL E AP 4% 5 FH A SO Y
HH W E P FUS AR A B T 2
AR PR SR 1 27 , 3 Ud I AL B 0 A P RE S

2.2 GEENE XT3 SR E R AT
SR FH G5 BT A 285 Ak B 0 2 1 40 1Y)

RYUIFZ SEREDTARLE S IR AW R 2

116 KUl <«

66 ku <— 4l

45 ku
35 ku

25 ku<—‘

18 ku<—‘
14 ku <l

1 2 3 4 5 6 7 3 9 10 11 12 13 14

B2 ARELSETDGFUREREQN RRED TS
1. BB\ FEbRME; 2. £I1T; 3. % 5 min; 4. 3% 10 min; 5 7 20 min; 6. 7 30 min; 7. 55 min; 8. 2% 10 min; 9. 7§ 20 min; 10. 7%
30 min; 11. &% 5 min; 12. &k 10 min; 13. &k 20 min; 14. /& /% 30 min,
Fig.2 Western-blotting pattern of total proteins of M. ensis
1. Marker; 2. raw shrimps; 3 —6. shrimps boiled for 5,10,20,30 minutes respectively; 7 —10. shrimps steamed for 5,10,20,30 minutes

respectively; 11 —14. shrimps autoclaved for 5,10,20,30 minutes respectively.
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different thermal processings
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Fig.3 Immunocompetence changes of shrimp after three thermal processings

1. raw shrimps; 2 —5. shrimps boiled for 5,10,20,30 minutes respectively; 6 —9. shrimps steamed for 5,10,20,30 minutes respectively ;

10 —13. shrimps autoclaved for 5,10,20,30 minutes respectively.
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Fig.4 Rigidity,chewiness and springiness changes of shrimp after three thermal processings
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Study on effects of different thermal processings on
immunocompetence of shrimp ( Metapenaeus ensis) allergen

ZHENG Li-na', LIN Hong', LIU Yi-xuan', LI Yu-jin®, LI Zhen-xing' "
(1. Food Safety Laboratory,Ocean University of China,Qingdao 266003 ,China;
2. Taixiang Group ,Shandong Institute of Marine Food Nuitrition ,Rongcheng 264309, China)

Abstract; Shrimp proteins have been recognized as an important source of food allergens. The objective of
this study was to analyze the immunocompetence and texture changes of shrimp allergen after different
thermal processings. In this study, three heat methods were chosen to investigate their impacts on the
immunocompetence of shrimp allergen, which included boiling, steaming, and autoclaving. After four
different heating time, the total proteins and content of the major allergen were profiled by sodium dodecyl
sulfate polyacrylamide gel electrophoresis ( SDS-PAGE ). The changes of immunocompetence of shrimp
allergen were determined by Western-blotting and ELISA. In the meantime, texture profile analysis( TPA)
was adopted to compare the quality changes of the processed shrimps. The results showed that the major
allergen protein was still present in all of the total proteins of shrimps. Moreover, there was a new protein
with molecular weight of 25 —35 ku, which took on high immunocompetence. However,based on the results
of Western-blotting and ELISA , the immunocompetence of the allergen protein was all reduced after the three
thermal processings. In addition, different processings had different impact on the immunocompetence.
Among the three methods, autoclaving had the best reducing effect towards immunocompetence of shrimp
allergen. Cooking 5 min with autoclave could reduce 78% of the immunocompetence, while boiling and
steaming for the same period could reduce 53% and 23% of the immunocompetence respectively. Moreover ,
when the autoclaving time was extended to 30 min,97% of the immunocompetence was lost. Nevertheless,
the results of TPA showed that the quality of shrimp had been destroyed during the autoclaving. The rigidity
and chewiness of the shrimp was greatly reduced after the autoclave processing. It is concluded that autoclave
can greatly reduce the immunocompetence of shrimp major allergen protein at the expense of destroying the
texture. The parameters of the autoclave are suggested to be optimized to reduce the immunocompetence and
keep good texture and nutrition.

Key words: Metapenaeus ensis; thermal processing; allergen; immunocompetence; texture profile analysis
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