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M. bR#EE H: 1. pET-28a-PVIR RS H: 2. R E 7 3~7. Wi
B 2i AL PV
Fig.1 SDS-PAGE analysis (a) and Western-blotting
identification of purified rPV (b)
M. protein marker; 1. pET28a-PV induced by IPTG; 2. unadsorbed

proteins; 3-7. eluted proteins
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B2 FEHER K=Y Tricine-SDS-PAGE 5} #
(a)EI& J5 4 Tricine-SDS-PAGE; (b)i& J& %! Tricine-SDS-PAGE; M.
FRAEE A 1PV 20 IROM#AAL B PV); 3. M-rPV; -4 RN
B-$HE L WE: 4. TN INB-$iHE LB

Fig.2 Analysis of rPV Maillard reaction products
(a) non-reducing Tricine-SDS-PAGE; (b) reducing Tricine-SDS-PAGE;
M. protein marker; 1. rPV; 2. control (heated rPV); 3. mannose-rPV; -5.

without B-mercaptoethanol; +f. with B-mercaptoethanol

HIAB-S A QB e, SE B8 SN ) 4 3R A 1
DUIEA WA AR (B 2-b, KA 3).

HE— 25 R FH A 4 F B 58 e PV AT S 7 1 R
HERAEHRNSE, RER, PVEYHE#
B AL 1 1 e O AS A AL A 3, FE ah AR EAY
3 A RS (1] 3-a) 28 A AL 9 bR SR AR A (151 3-b) .
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B3 ERERN~YNFAEBESHT
(aytf FR (hn # Ak # PV, H-rPV);  (b) M-rPV

Fig. 3 Scanning electron microscope analysis of rPV
Maillard reaction products
(a) control (heat treated rPV, H-rPV); (b) mannose-rPV (M-rPV)
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Fig. 4 Dot-blotting analysis of the influence of

M-rPV

Maillard reaction on the rPV immunoreactivity

1,2, 4, 8. step dilution folds; N. negative control (bovine serum albumin,
BSA)
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Fig. 5 Simulated gastric and intestinal digestibility of
rPV Maillard reaction products
(a) Tricine-SDS-PAGE analysis; (b) Dot-blotting analysis; M. protein
marker; 1, 4. control; 2, 5.simulated gastric digestion; 3, 6. simulated

intestinal digestion
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Fig. 6 The influence of Maillard reaction products on the secondary structure of rPV

(a) far-UV CD spectra of H-rPV and M-rPV; (b) proportion of secondary structures of H-rPV and M-rPV
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Study on the immunoreactivity of mannose-parvalbumin conjugate

YANG Ruqing', ZHAO Yongjuan', ZHANG Lingjing >, XIE Zewei ',
LIU Guangming ', CAO Minjie "*
(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China,

2. National & Local Joint Engineering Research Center of Processing Technology for Aquatic Products,
Jimei University, Xiamen 361021, China)

Abstract: In order to determine the influence of Maillard reaction on the structural and immunological properties
of parvalbumin, the major allergen of silver carp (Hypophthalmichthys molitrix), recombinant silver carp PV (rPV)
was used and incubated with mannose at 100 °C for 100 min, and glycated PV (M-rPV) was then obtained after
dialysis. Tricine-SDS-PAGE and Dot-blotting was performed to elucidate the change of mobility and
immunoreactivity of rPV after glycation. Simulated gastrointestinal digestion experiment was carried out to
compare the digestibility of rPV and M-rPV. Circular dichroism spectroscopy (CD) and scanning electron
microscopy (SEM) were used to determine the change of the secondary structure and the microstructure of rPV
after Maillard reaction. The results showed that M-rPV had significantly high amounts of protein-bound mannose
of approximately 150 pg per microgram M-rPV as measured by the anthrone sulfuric acid method. Dimers and
polymers formed in the glycated sample, which might be attributed to the covalent bonds formed during Maillard
reaction as analyzed by reducing Tricine-SDS-PAGE. Formation of compact aggregates after Maillard reaction
was further confirmed by SEM, which might block the access of immunoglobulins to the epitopes, and therefore
decrease the immunoreactivity of M-rPV, as demonstrated by dot-blotting using mouse anti-silver carp
parvalbumin monoclonal antibody. M-rPV exhibited less resistance against gastrointestinal digestion in vitro as
revealed by Tricine-SDS-PAGE and dot-blotting. Maillard reaction also showed a minor effect on the secondary
structures of rPV with a decrease of a-helix and an increase of B-strand content. The aggregation formation and
change in the secondary structure of M-rPV might explain the decrease of rPV immunoreactivity and digestibility
after Maillard reaction. Our work might be useful for understanding the effects of Maillard reaction on the decrease

of immunoreactivity of food allergens in general.
Key words: Hypophthalmichthys molitrix; parvalbumin; mannose; Maillard reaction; immunoreactivity
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