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FBRE B . B AREP. o BE5ERLE ARG K 7 IF
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o SR MR
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o5 K A LA XoF W D) 3R AR X
e TR ; JENTIELR(3030-861), 7% [E Whatman
O] TEBRLTYE R BE(NC), 7 58 £ F) WA W
[ 25 1 B# (T1426-50MG) . BRI 2 (P1750-500G),
JE 105 B (L3126-100G) ., ME B 3E ¥ B (A3176-
IMN). B % [ (P7000-100G). Fi& H(M2378-
500G), TEMED(0761), DAB {4 (D0426-
S0SET). [AH %550 F Sigma’s 7l ; HRPGHR
C B R P R IgGHUR Y T Invitrogen/A 7] 5 A Fii ¢
Marker 1 7 4 Marker? W T Fermentas2y &) ;4= Ifil.
5 F(BSAIA T LA T A TR B4 B
NI E R (R [ 2B by RS s o T

BB LHxE AL HLB010S), FEHE
Waring/s 7] 3 HLFKF(PL2002), i+ #4% #-4C
Pl Z AL (EiE A R K7 (PB303-S),
Fig MR - AR AU (LA FRA R VE
&K HE (DK-8D#&Y), g —fH Bl # a8 A R A
F); 4li/K &4 (Elixtm), 3% EMillipore/A #); K H
J5T HEL YK A% (mini protean 4), 3&[EBIO-RAD; £+
K AL AL (AE-8135), HARATTON A ; #EM I
1% (powerlook 2100XL-MSB), MMAX/\ ] ; L&
ZpHit(pHSI-4), iR E R A A R A v —
TR AR ) AR R(TS-8), YL
MR DUIRAS 25 1 35 A B2 &1 1E e 8 T bR AR
(HO5-1), I ¥fg i 550 il A 2% A 3% il 38 A PR A W] 5
R IR O HL(Z36HK), fE[E Hermle N 7 5 5
W B L HL(CR21G), HZAHITACHIA A ;
PD - 10/ $hH: . Protein-G3% FIZ T AE: 144 [ &

[E] GE Healthcare/\ 7] o
1.2 XWHE

V4 B 1) PL I W TV K ek e,
TIFREE, 43 h24], H41500 g, JHCA B K o2&
10 min/5 U, BTk EREH, 1ERKEER; B
B BE 1 PL ANV X IR T W K e T, EAT
PRE, 43 240, HEZH500 g, FHWG K 408+ iR
7K S, T 150~160 °CHYITH il KEZ 2L, S min
JEECH, BTk, R, ERIMAELR; R
HRGE— W 3K T 1T R 225 —

o E R DR RS a0 DRSS
WHEATFRE, #5005 g, %M1 - SEYHBmA 1%
Tween-20/PBSIEW /5, 2I12K30 siSBINLA 23K
W, k15 min/5 & T 7K 30 min, 10 000 r/min
B020 min, HUCEVEW, BPOMAE S AR
1.3 RIMEHRUEER

N TR A AL S IR 5 [ 2
Bl — S — W 2% Hur e I i, ig A ek
. N THEWCH & A F R Fla-TE B B A9 28 7%
W, BROTHEEABNERE, BRI SA
ik it R T O G 1) R VSV . A UK L Sl KE D
IRRHR AL, MR R B HE 1 - 1 (/) LR
4, FApHE L3, 37 °C/KIBHAL1~2 min; FH%
R P RN AL B W M 1 27 V)RR EE 451 A A 48
B, FYpHZES.1, 37 °CIHIE/KB AL 1~2 h;
iz BN P RS I W M 1 21 V)RR EE 451 A A
WA, 37 °cCHEE N4 h,  [BTCAS [ B[] B 1)
HL= Y.

1.4 BRAMGELRE £ R BB ik (SDS-PAGE)

T e B R B — 3R TN T M R R R UK
(SDS-PAGE)MR 4} Laemmli!" ) )5 g e 47 . HL Uk T
TS e B A 12%, FESh EARERES nLo K5 A W] f¢
FESA R S2x EHEZ WROIR G, B S B
RIS e kR o BEE R R AT M, fEE
VK5 o JE B TR, AT S E S Y AR
LR /N =R R R S S = D

1.5 ZEHREENE

B 5 E[1 308 1 (Western-blotting ) A 4 Song %5 '
M7 L AT . WE TR R R, I8
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S%MENg WA B 11 h, SR J5 FPBSTUR IR 3IK
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B ORI A S IR N 15 min, B SR IA
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2.1 BB AFEIHRREFEMHN
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SDS-PAGERE S M L Uk 25 7 1 Sz AN ] Ak 34
B SRR L T B R B AR AL, B e B
5 1 [E] 2 ELIS Al 3 B0 JE e 44 1) e S v L g, g
% P 2k R e e T PR R AR L, AR SIRSR Y
A2 2 H /N B s BEHUAR SGSEXT I 522
FESHUETMA R SRR B, K& e
21 58 30 2 AT Ty 2 Ak LAY B 5 9 SDS-PAGE Al
Western-blotting# 5 Ul ] 197 7 (K] 1-bHR iy H Ry il
B Y {4 Marker, T LI HIZEPVDFIK |
o, OGN B TiE &0 a1, EBI3A),
[ #ZELISAZS J4n [#1 27

M R BO F B T

I TN
Y

GBS A S ey — TV

|
!

(b)

1 ZIEAT PO 1R ik B9 B Kk Bl (a) 0 52 72 EN3ZE 5] (b)
M. fRfE&E H; RERR; BO. KAUF: FOliMER: B ZDKRAF: T 404LTM.
Fig.1 SDS-PAGE (a) and Western-blotting (b) results for different cooking ways shrimp meat extract before digestion

M. protein marker; R. raw; BO. boiled shrimp; F. fried shrimp; B. braised shrimp; T. purified TM. The same below
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2 ZIREF AR R A B ELISALE R
Fig. 2 Indirect ELISA results for different cooking

shrimp extract
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R 3T 52 A it 1 B 8 SN A TG I k2 51

SR I [B) $2 ELISA Ty 15 A 2 AT Ak BB 1A v
F2 B R TM A B 06 P ) BRI FE B . FH ELISA
SRATHL, AEER . KA MEML R OD
B3 91°40.97, 0.95, 0.86F10.82, 3FhZ I EAL R
R 1 ODIELRFAIK o MR 11 ODAR A 22 /s A
I TM 5 80 02 B BT AR SGSERY 25 4 B TG, ik —
A R BRE S TP TMA e TR PERRAR, 2K . WiAE
LT be3fh 2 AT sRAL S, TMGRE 16 P 43 501 e
K T72.08%, 11.33%. 15.56%(12), AN[RIZEHET
O TMI G 28 6 M A AN R R B s, Hrprar

M1 510153090120180240C

ku ku =
70 —&% 70 —i=
Al B2
- raapep—
15 e ——— - ~T™ 35 -
25 - 25 -
15— 15—

(a)

M1 5 10153090 120180240C

Be Xk TMA R TG P (Y B AR R B Jie K, M 15.56%,
K AR TMABE TP B AR E fe /), 92.08%

2.2 ESMERUELSUHAX3FMRIE A NI RS
TM% 7% & 1% B 5200

DIRA W GNP I FAR L N A R NN K ]
TH AL TM AR 06 PR A2 Ak, X = AT IS R 0 PR i
HMERIE— B — MR L, IR H o s B A
B8] 42 ELISAPEH A [m] B 8] 149 98 Ak 7 40 v T™MIY #ie
PEWEE, HE5 50 5 W E 3R E 4

M1 510153090120180240C
ku
70 B

5B
®-TM 1 e - - -T™

25—

15 =
(©

B3 KkZFE). HEO)FLREIFMZIEA R TN R EIE— B —B R EE0H = 180 S R BN [

M. ARHEEE E s Co 2 EXT B 1~240. 7 LI [E] (min)

Fig. 3 Western-blotting of simulated saliva-gastric-intestinal continuous digestion products of

boiled (a), fried (b) and braised (c) in three cooking ways

C. blank control; 1-240. digestion time (min)

m RIS AL

in vitro simulated continuous digestion
0.7 - oXH#EZA  control
0.6 1 —~ -
0.5 A1
0.4
0.3
0.2 1
0.1 { -

ODfH
OD value

BO F B

cooking methods

Bl 4 RIUME—B R iR ESH L R ) 3
ELISA% R
Fig. 4 Indirect ELISA results for shrimp samples after

continuous digestion

B T AL ] B IS, 3R R AT 7 UL BR A
SR, AL R A B TMZR AT B A v, B
AR 12 T 9 0 ) R (1R 3) o AN ] A A B Y U
P 22 AL fl i A b, TIMUBR 08 S By 2577
AR B 2% A I T A [] o 7K 3 MR AR i 28 A S S AL
T A4 W5 AT R A7 AR B8 B9 B 25 (181 3-2) 5 il

FEAR T 463 W5 (V00 10 B B B T A6 7= ) TM A
RE BN 2% TH 2R (K13-b) s T £1 BRI 4630 min/&
(3 V0T Ak B B 9 T Ak 7 0 v TMA 328 2 B7 4% e
EATH K (El3-c).

F () FEELISAZS ST A1, /K& . hERLb%
FE S e —E — R LA, AR ODIE
A3 550.077. 0.064F10.017, T A 28 7% 22 W 16 1)
UL HFRE ) ODAE 43 %1 40.586 . 0.5814110.633,
3FEE AT, IR BT TM S R
PLSGSENUIR PSS A RE I ¥ N RE, UL AR I 220
B J5 HTM A TG P &R 4> & 2% o ELISAMZS R 5
GoBE BN 25 A — 2, ME—H — A OE LT A
AR . IMKE . ZDBENR A L AL TR I TM
() 4 E TG PE R K T 86.90% . 88.94% . 97.39%,
[Fi) B 21 g 5 A X6F T 328 33 2 1) B AV AR FH e
W1, 497.39%.

3 TR

W R, KA MKEFILLBE 3R A 5 X
A PRRESE B IR AR A TR PR B, R R A

http://www.scxuebao.cn


http://www.scxuebao.cn

2428 KopE o R 43 45

REPPRIC LS i IE K& o 3Fh R4 B
TR TE — R LR ARTM S e is M, 0
37 2 (B A AT RE B TG B i X 1] . LasekanZ§!”
XF B3 X BF (Penaeus monodon) AT /K B E7E .
YESE FARAL R, iy T 2R 1 o RS M B4 A B
R, [#TMMIgELS & RBE J1 P&k . Saptarshi%E!'™
RO R N e O AN 7 N R A B B L
FE & /NG B R BN, IEAY R AL
JE/NEE A SHRES G TR, AT &M
THKE RN 21458 BE 6% W) 45 2 Hb B (IR TMY S0 322
PR, T K AL B TM B 2 1% PR JL-F 1A 52
X R RE A H T3 A T 2R A B A R R
FUXT L IR 2H 245 48 1) 52 ) 2 RO () 3 Y o Y
o SOV S v Ul Ak P AR AR R P R L R
KR BE T, ANFE A AT 7 X iR R 4 2L 450
P RE M AN TR, AT A 2 0 LA 25 A A ik . 52
e PEE 22, DT 52 W MR (A 2 1 BT A A 1,
5 W) MR PN O B AR R R E T, X AR AT BB
T BLT e HR PR Y TM G0 J38 305 1 R aoh 5 S o F R %
A
X HE IS AL TG 1 R AT AR B, RS
AW ALIS , WREE TR TME & 5 F0 G 58 T6 P T R,
U BAFE R A6 1 2 B2 TR TMZS R B B 3R, 7E 4%
PR A T TMA A= R . BESE R, &9
MEHRE I EE . HEAM . RS2
ol Tt 04 4 T 85 20 M SR /N 3 1 B IR BE R
I AR SN T AR o A v, TMAGR s 16 P
() AT 32 22 R AR T ' s AR B B, 5 B AR
PN 2T R B AE 6 (Acipenser sinensis)iEAT K
MBS A SE S, B ] 5 R AL B AR T
AR ) B BT AR RS e M o AR SE X 3R SR AT
N = A % AR L AN EZY NN VR
b5, HTMB R MR AR, ikl
WMAE, BECER B /N K B AR IR . 222058 R
HKE IS A IE P WL 2F 4 A8 5, [l LN 2 2254
PAHL, HETSZ I TMAY T AL RS E P, T TMIY
B 32 3 M T R B TR B S O R A G
JoRVE A g . R AR T EE R IR A, BRMEH T LA
M2 (Lys). MR (Arg). WEM . IRIi&EW T, B
e AL, B TMETE AR B, X
b R I R e 3R Y, BavarofE PN AR AR HEAT
1o He K T A B S RSB RLIE kR B AR i
B A o S N D N AT o PR 0 Ak i
L, TEVER MG . B EEN. BEE DS Z RN
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fl il AL R K A PE R, o SO TV il K i
AT T B 328 3 4 B AT

ASBIFFE A K A IR R 4y ) b B L
YEEXTENER P, & BRAT B AT I A R RE TM A 28
TR e R AR B o 3 bAh, R
JAE A A S LT Ak o B o — s 1 Az
TM 328 3 P 1) BRAIE 32 22 % AE 7 1 ORI i T b
BBz, JLHOEM WIS B . AFR TN A S
PRITE W I Al T IR 2 B i %) S50 T D8R R L
il B HOL A R 2 AR, R XA S
TF K 3k A5 1R T A A AT S R o LA
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Effects of different cooking methods and in vitro simulated digestion on the
immunoactivity of major allergen tropomyosin in Litopenaeus vannamei

HUANG Tianjiao ",  WANG Mengmeng *’, GAO Yongyan "*’, LU Ying "**"
(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China;

2. Shanghai Engineering Research Center of Aquatic Product Processing & Preservation,
Shanghai Ocean University, Shanghai 201306, China;
3. Laboratory of Quality & Safety Risk Assessment for Aquatic Products on Storage and Preservation,
Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In this study, three cooking methods of boiled, fried and braised shrimps were used to treat the meat of
Litopenaeus vannamei, and the cooked shrimp was subjected to in vitro simulated saliva-gastric-intestinal
digestion to investigate the immunological activity after cooking. Changes of major allergen tropomyosin in
shrimp were analyzed by SDS-PAGE, Western-blotting and indirect ELISA. The results of SDS-PAGE showed
that there was no significant change in the TM bands by three cooking methods, indicating that the TM did not
undergo degradation during cooking; the results of immunoblotting and indirect ELISA showed that the
immunological activity of TM in boiled, fried and braised shrimp lost 2.08%, 11.33% and 15.56%, respectively.
However, the immunological activity of the in vitro simulated digestion products of shrimp meat after cooking was
significantly lost, and the immunological activitiy of boiled, fried and braised shrimp were decreased by 86.90%,
88.94% and 97.39%, respectively. Studies have shown that the reduction of shrimp TM immunological activity
mainly occurs in the simulated intestinal fluid digestion stage, three cooking treatments can reduce the
immunological activity of TM, and the braising treatment significantly reduced the immunological activity of TM.
This experiment provides a theoretical basis for the study of allergen reduction mechanism and the development of

hypoallergenic aquatic products.
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