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Effects of different thermal processing methods on digestibility and
allergenicity of Chinese mitten crab, Eriocheir sinensis tropomyosin
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ABSTRACT: Objective To investigate the effects of different thermal processing methods on the digestibility and
allergenicity of Chinese mitten crab (Eriocheir sinensis) tropomyosin. Methods Using Chinese mitten crab as raw
material, 4 different thermal processing methods (steaming, back pressure cooking, high temperature and pressure,
ultrasonic assist steaming) were adopted to treat river crab meat. The tropomyosin (TM) of crab meat was digested in
vitro according to the method of simulated stomach and intestinal digestion in American pharmacopoeia. The
digestion stability and sensitization of the digestive products were analyzed by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), western blotting, and inhibition enzyme linked
immunosorbent assay(Inhibition ELISA). Results Compared with untreated samples, the digestive stability and

sensitization of TM after ordinary cooking treatment showed no significant changes (P>0.05). Ultrasonic wave
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combined with cooking, reverse pressure cooking and high temperature and high pressure treatment had significant

promoting effect on TM degradation, and sensitization of TM and its digestive products was also significantly

reduced (P<0.05). Conclusion The back pressure cooking and high temperature and high pressure treatment have

good effect on reducing sensitization.

KEY WORDS: Eriocheir sinensis; tropomyosin; simulated gastrointestinal digestion; western blotting; inhibition

enzyme linked immunosorbent assay; different thermal processing methods
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YR LA R 4 AN R DA =R, g
PALIFN N 21 Hhn B S B VA R 3 KSRz
BN TATL B R R . AR E S A Bl AE DA R B 5515 Y i)
SHERW, YRR LIS ETHE R,
WL RR, BRAA 2%~3%HI AR 5%~8%H) )L A
P B, H R B oL (centers for disease
control, CDC)WF5E & B, BRI A O Hh 0~24 H k524 JL
S A A B RE IR 1 H IR ik 40.9%) ., [RTA A 5cdi
oK, 15~24 ZFERB @RS, B HeR L
5.7%, MR S R SEOK R i 2 5 R B2 e AT 1 i
KN, WEBRA B ALV R DA AL e L 8 REE
Yt gz —,

HI5E ) S B S50 7014 32~40 kDa Y 5L
ZE 11 (tropomyosin, TM)P 121, TM & —FfE e T LA v 4
THIGEHE Y, S TOK, BRI, XEOM . BRARAE
P —E 2 . ORI T 20000 Hz FO7E,
TELEA T B A R T-32 J1 7 A HUARAR 3, DRI s~ (B) AH B
WA, PR MU . B . A AR b
RSB ERAE ], 5 BUE O A R G N = R AR
b, BEINEE A5 Tl 2y, AT 3 30 e AR SR i 2 e ol i
JEL R BRS04 O B 7 BB A AR o L e Ak
P RENE P K75 £ (Pseudosciaena crocea)t bl Hp i 585 H
1 G i 4k o Li A5 TVl PR P I 2 R A B AR A 1,
S BRAE A st SR A SO B R . XA AR
R I A 7R A AT FRAR LT (Seylla paramamosain)
T DR R

ARG B E (Eriocheir sinensis){GFR KW | & | £
S, RREEENFELTEISSF, R 2
AP Z M B RAREE U R T R
P, ZE AR REERE T E(immunoglobulin E, IgE)45 &
A7 25 T b 1) 24 R R Jr B b AT 32 B b N T LA B AR R T Ak,
PRI Ay £ W e SO0 18 A 5 245 0 ORI SRS A
[H, BUEAFRAHEARGAPIRRR . By . B AmK R
S5 B IR I R FER MRS A e & 2B B SO o R AA S ML
P 19 VT A S 0 AN Ry 2 A £ ) B 1 — I S R

PREOS AP AR ORI A R SR, SR FIZEA | LR
P U2 A 7 A R R R T 4 R Ty 2Ok PR A T
TR I, 5E b Tk R 6N - SR A T Y B R R UK
(sodium dodecyl sulfate-polyacrylamide gel electrophoresis,
SDS-PAGE) . 143 E[1 3 (western blotting) S 41 il 114 30 il 14 it
BR A 3% W B} (enzyme linked immunosorbent assay, ELISA)%%
JEEXIN T AP S B A TM (A AR e 1 S S e kA 743
Br, LA h AL 0 e S0P 5 S T R AR B A &
At TR AT SR L i S PSR A

2 RS

2.1 SEIeMR

ALY BT A, 0T OO0 R SR Y . KT
T A7 B I S22 0, B E P L T S o 4 Y
F-24 °C UK GAT55HH
22 RAFEMNEE

PO 3L Z, — i (tetramethylethylenediamine, TEMED) ,
TR R 9 £ M (polyvinylidene fluoride, PVDF)fi (35 [
Sigma 2\ H)); FHT 130 [ 154 1 Marker(15~130 kDa) .HRP
PRICEICEPIN IgE ifk | FEIEE FIRE(40 U/mg ). 35 H
% M§(250 U/mg % 1) . SDS-PAGE 1l Jie 1877 £ . ECL Plus
RO . RN . R AR R4 (sodium  dodecyl
sulfate, SDS)('[E Solarbio 2 ]); HEid fi B 1M 75 A1IE
HNTE (P E R A YA A, FEE  JCKRRER S R |
NER . BEER —E40 . BERE M. k. HER. &b
B KEERR (S Mral, [ 25 5E R AE R A BR A FD )

PD500-TP18 & 3 4> 84 B L (3% [ Prima 23 /); SZ-93
TG KA A AL AR T); FA-2004 HL 404 K1
(R R T); CTISRT sy B0 (Bl R
AL ER A BRZA 1), FCE fb2f & JE iR X (36 [ Protein
Simple 23 w]); Mini B KA M B 5 RS %% B (5 [ Bio-Rad 2y
Hl); C21-HDSCB46 HLELY (F11/K /A H)); LDZX-30KBS
FE R B (i B BT R ) F-50 K BSR4
MR A BRI ); PHS-3C 455 pH (1 A
A RN F]); Multiskan Go 1510 l§#5r{% (3% [E Thermo Fisher
Scientific /A #]); KS-150D $i i #7545 5 (7 i Vg W b2
PR BEE AR,
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2.3.1 AR #e Loy XA

R A 4 RSN T LAk 3,

Xof B (AT AT b FH): 10 g B fef iy 8 N, 7€ Ab P
B 10 g #rfef il B8 [N, 7EZE 5% PR 25 2835 20 min;

TR S A7 B 10 ¢ FIEEIRNE TEE
BLDE Y, B AR, (30 °C, 240 W, 80 kHz)
AbF 60 min J5, T2 P2 2878 20 min;

JEZEZACRE: B 10 g HrEEmI R N SR KRR,
120 °C #b# 20 min;

R AL B 10 g HTERIEE TR R KR
120 °C 4bF 20 min,
232 TMHEGHE

Z: M yu P kbl N TM HE A . BGE R R
AFRSIN TANFR S 8 AT B 0 R, A 4 AR (Vw)
VKA 14 20 mmol/L BEFRZZ v (pH 7.5, 1% 3% NaCl, w/V)¥
JEHLER 2 min, RT3 K. 5 SERUR K R
AN 15 min, F5E %G, T 8200 g ST e
20 min B B3, RIS RN TM HEA
24 RIMEHLBRBIRIHL

R0 W Ak B g v, ASEAEL T M VR T T 2 B 6
FE 25 ML P2 eh gy ) i

IRHMEL S ¥ (simulated gastric fluid, SGF)J{k =%
Z: 8 Jin P05k, FHEE S4B £ | mL LB R
NRZH, B RS SRR 3.75 Umg, VR
o TM HLEE MR 3 mg/mL. U AE 37 °C K
MR, WHIEAT, ABIFERNBTEIA 0, 1, 2, 5. 10,
15,30, 60 min B 100 pl 2R, (B S7 BDimA 30 uL
200 mmol/L Na,CO5 IR &, i Hak B g f5 2 1k S . Horp
0 min FPEZ RS & A B 1) SGF, FRINA—E it
FIRAYD; SN B o A [ o 35 0 HR S 3, % HR 2 g AN I
N BB, W0 PR s AR, AP BRI

PRAMEINA M (simulated intestinal fluid, SIF)JHfk 3%
Z: 18 Jin FEPW Ok, RS M. 78 1 mL BB
MARZR R, B RS S5 B L 0.6 U/mg, RV
TM HE IR E N 3 mg/mL, T 37 °C KB &R R
B, A3 R BIEFE R 0, 1. 15, 30, 60, 120, 180, 240 min
&I 100 pL S B, 7RI _EARRSR vhi, F 95 °C 4%
R 10 mine HiA 0 min AR5 4 2 FIBEAY SIF ST
95 °C 2514 F N4 5 min, FEINA—ERICHY; BRSO R
IR AN, mmSEEih g m s, KA.

2.5 SDS-PAGE #1 western blotting

HLK SRV E S IR Lin P90 7 k0 7.
HEENE IR 5% Mohammadi % 5 T

2.6 &M ELISA

T ELISA 523622 B8 Chen 2520 i, i 41504

A TR —E W R AR, 4 °C 13
et . B RE, TBS-T iE Uit T REbRAR, A 5%
JRE WA 37 °C 544 T #H A1 M 2 ho

2 B: 4 30 L MRS EURE B M (1:5 F 1% B i 05#
)5 45 1 R AL T (B B B PR A BT AL
1 h. 4 h 5PN L ARE T R TR A% E, 78 37 °C %
PR 1 he FREAR A FRBAEYS, TBS-T Bkt ME
B B PR AR ATIA RN A 1, F 37 °C &N
M 1 ho {81254, TBS-T #IEYE, A 100 pL HRP FRici
PN IgE ZPHi(1:2000 FiFR), F 37 °C 4 T i 2 h, TMB
JEEM AR, A 2 mol/L BBRIAIRZ LN, HATR
X, 7E 450 nm FIERE S A .

R BT

IR /% = Y=Y 100

(X-Z

b, X AR M AR TR O GE, YR Z Ak
PR | BRI 03 S5 AS TR AR 5 e 1 S MR A

3 HREDR

3.1 MIMIAERE TM HEHMNENSREL

. MRS EHRE . RERBAEIREE 4 ik
Ty AL B S R S AL W (simulated  gastric fluid,
SGF)H AL B0 25 T 1 iR o B SE I A R, TM(FT K I
)R HA 2R P B A T AR R 3G AT R A . MR 1a 1D
F e Hml A B, ARACFE | 75 8 A FRIER 75 I 4G A 28 A AL B
TEHAL I B AT 1 min J&, 7E 34 kDa &b T™M 7=4: 5 B
R 25y, R ER AN S 28 B Ab Hl b, LR i 25
B IR I AT AT IR, RS A A 2R A A
IR A AE 30 min Ji5 PRV ISR, 457 B A8 vk

FE b B R TR U 2 2 A A I UK SE B A5 S R,
TETHAL SO HEAT 2 min J5, 30 kDa Ab77 2 T — 408 MM Y
Fef s (B 1b 5 1c), ARG RIS IREAR 557
7= (F a), 28 B ALRIA L, B S s B 28 & A %
Wi 2P AR el TR, 7E 30 miin LTl 58 i

S5 1T 7% 78 R R v T Ak o A 2R SR A AR, H
KA RBL S B A, 2R EZE B AR IR S A S
B TM JRUIR A 5, 3+ HAT Y 50, TM BEff o0 &L
MR AP R ERE RN (] 1d 5 1e)o X5 HA 2= 15T 45
R, o SRR A Y R s
KRB, v R A A B2 e SR A R L, vk
SESR B A IE; Shen Z5P7IHE N & 161 (Octopus fangsiao)
T B A ATF 2 ORI B 2 B 25 4R
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Fig.1 SDS-PAGE of SGF digestion on TM crude extract

A THRIEGRAL 1 TM (TGRS PIORERFITEL, 35 o T 03815 T™ HAE RO BUA RIS
SR LS G S BRI S AHER 4B 1 2 e 1
19 S EER I A BT 8, BB K P S A L 7 A
L TRk TR AL IE AR — S AR

ZR AL PRI P A B A AR B, I AESOSE TM(30 min) . o S
&;H\: 34 kDa L'\E/‘J F%ﬁg‘%%(60 mln)mﬁﬁi%ﬁ}iﬁ‘o E?ﬁi %/ﬁ’f&fiﬂjﬂ"h&ﬁ, TM(HU %Fjﬁﬂ_\.)ﬁ\ﬁﬁ%'r‘ﬁ’ N 5%%%%&

30 KDa HOREBRACH, TR TRbE A e, gy T ACATRIEAIL TM RIS 60 min IH5C 2t

R BRI AIEE . EEBMEEEE 4 Fhit
STy AL FEAR S, TM HLEE (1 AR 0% Y (simulated
intestinal fluid, SIF){Hfb25 R 0L & 3 A 3 H AT LA H, Bl

GRS A B BT B M 2d 20 Ay TSI AR IR RO (LI, TM R I A A
eI A7 R ZEH G RN R ) TM 7 8 & 1 30 min B S5E4FEAR, SR FEFIZE Z AL P I 45 AT L,
G A L P A, WAL AT 15 minfit, T™M K RPUIRBTR DO, SRR BT BEA 20 [ IRARR0S
HOREAR AR E MR . RS REIIURZE A SR PR TR, TM s SO R P Al e Uk P o

JEARPE, REMSIEUESE PN T™M TERLILS Wh BiF AL . WRTE, BOEAEI(E 3d 5 3e).
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Fig2 Western blotting analysis of SGF digestion on TM crude extract
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Fig.3 SDS-PAGE of SIF digestion on TM crude extract
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Pl 4 2 SIF AL Sepe B SC IR A5, AT 4a., 4b W]
PAFE Hh, R Ak P55 2 4 A B 9 1 Al S 3 BV 245 SR I\ =
DX, TM(HE Sk BT St 25 S LR gt 27 297 60 min [N
BeoE k. HPTIEE G 2R AL P (4e) IS SR 78 A AR B (4d)
AFEARTE 30 min PIBEOE AR, 26T ORI S 728 4%

a
kDaM 0 1 15
55 —

.
43 —
-
33—!’ -
C
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55 —F

43 —

3 - e - —
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€

kDa M 0 7lv 15 30 60 120 180 240 XfH/min
55 — ¥

v " [

-

33—

LB 30 min 1545, 7ER de HRT LI B g i s TRAL P,
TM U 25l R L e bR, 7E 15 min IS8 2 FEAR . 25
AT, ZEAARTINS T™ AT AL R JC R RS, R s
BARAACRE | S ZE A AP ik g e AL BT, TM 4
U A AT e BEAT T, JHev el s PR A PSR A 4

b
kbaM 0 1
55 —

43 —
Rpee
d

15 30 60 120 180 240 XJH&/min

— N

kDaM 0 1 15 30 60 120 180 240 iH&/min
55 —

43 — X

33 — -

W M: A TR E a: R b 7838 20 min A0FE; o BB NSRBI d: BB e EiEE A
K4 ARALER T™M HLEE 1 SIF AL 9 0 S BNl
Fig.4 Western blotting analysis of SIF digestion on TM crude extract

3.3 NI ELISA 458

—SURFSTINA, Gy B eI B (K iR TgE 45
fiE ST AR 22 TN ELISA Jy kP02 F e ok i 4o i
B3I 4 AR 3 BT 3 SO (1 B i, SR R e R A
TR/ INTE LIRS, R G HERR 1gE 256 s i E T
ING PR P AT R, AR S0 R ARSI A5 R B A
T ELTSA H AR A o 658K 1 4 it =40 1) S5 e o 410
it ELISA sE56vh, #iilRike, RHFEMM IgE 454
JIi, BUECE R AL, SRR IgE 45 G
JIHAR, HEEE AR,

8 2 AR B T 07 AR FLR, SR A HI#E ELISA
HARS B TM KL LRSS R Ak 5 7= 3
Mk, SEHRILAE S, g5 RN 5ARPIE R CT ML, 4
FOAR TR FIN Ty A B A, o T™M P 15 R
EAMY SIWE 60 min A1 240 min J5 B RTETE,
ELER A T ARG R A Ak BEABE 1A O BB EL, 2% 35 b B
A TM LR AL SO S AR B S 5 SR A PR
FRABNFIAR L, B A ARE . ERENEIRAE 3
Rt T b PR AR 6% B BRI A T™M R skchi:, Hop
SEZEE S SR R PSR 4, A s A 782 b B
K2 o X G— e F T 45 R —50 W Yo ZP 58 & B
S 25 A B L 7R A PR AR (1 T AR R L

Ko SRR T R, i AL PR AR A A RO e it
T T AR e M 5 SR Misnan SE0OBFSE R LA
Ab BN F MR W A (Cerithidea obtusa)i) T H 3 B H
(SO S /DN, 2 9 A5 B A b 34 ) g
R FL P E S R B . @ O T AR B
H 523l Wit B Pk B S, o A A S B
MR, Wk — LUl R R v b 5 O S v AR
22 5E; WSR2 W b i SO PO S BT — E T A2
[] B 7= ek 5 1R PR A 45 A B AT DA e A B — AN FEL AN A2
ST R 3 S P B A S B R S

4 Whesge

WA, G708 AN G788 RAEN IR
fe TN AR BRI, T Y TMOHLEE A 7ERE0) B i i A S 5
B ACREAATE2E 5 o B T AL SE 25 R 3R], T™
HIE 1 T™ HC AR FURAT S R T AR E P il i AN
Ty AR PR, B S 28 A P el s TR AR B TR 2%
BOWEM), ASPE5, HALI TAL S F) T™M J5thh 28
PR T 2 34 kDa B FEREMG AT, ICRERR AT E ROH AL 32
PERGE, TEWAEEERT 60 min J5ATSASRERLFGAR - LU IO 1L
KILRR, ™M FEI R IH A P RE R, Tk Es A
N, R LS A ZE AT TM ML EA W A VR
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2 xRl
B 5141660 min

80.00 |- a ¢ SWHEH240 min
§ 60.00 |- §
¥ N
%E 40.00 - §
| .
20.00} %
| \
§
0.00 %

AR TIT

1 RACFE; 2: 2835 20 min Ab3; 3 WA RES G ZEBALIE; 40 SORZERAERL; 50w ik A UG TR A ROk [R]— I A R oA [6]
Ty s 22 18] 22 53 i 3 (P<0.05)
5 TM AL PRG0N TE ELISA J3# (n=6)
Fig.5 Inhibition—ELISA of TM digestive samples (n=6)

SR TM LB AT AL SE 00 25 A8 1L, 538
A TARXEGL E TM RTH ALK, TR P 2s G758
REZEE RS 3 A T A 3 AR S B B Ak T™M
PITH AR A, L s s R B SR o B . g e
B R AMIE ELISA 25 R 3RH, ¥l 7538 BUARBERE L T™
RS, (HICH R, £5 5 3 Fhdkin T b,
B T™M B W RRAR, b S R 288 S mi s
AR AT, B A A AR IR Z

Liu ZEPYBESE % BN T 40 PEAE % H2 55 MR 5 4 dF
(Litopenaeus vannamei) ] £ FHER HITE AR, FEARIR AT &
PR By e vE Pk, LA AL 3 J2 B 5 | R AR AR 1 22 R i 3
Mg SHoKER, 25 S mE A, DR 5
PETE M5 T 3 ) 7 X AR A S B T M e AR,
TS RS A A R AR s . Lasekan 250298 & L
BETT X R (Penaeus monodon) i) TM 7E3 38 PALHE T JE 8 2
B, HHARAE IR AL, mEZETAL B TR T™ /Y
WeRE, AT R AL S0 o 2= i R A6 AR S R 1T Ara
h2 B, BB — A A B B R 1 A5 S PR P A
RN AW RN T AL X TM (95200 5 1%
5T 5T HLA AR o T TM R —Fhtdese il s A,
30 14 2 OB A B B s, B RS AR
AL PR (R S R IR IR A VE D), BERE DI 4l kA
ANAT 3 AR A, SE AR 5 B AT A S o T AE R
WA G2 E S b, RS LIRS A BUR T 1932 31,
BUBERONE BN AN 2 A 3500 %o 28 1 S5 77 LR S i, 4k
S ALLBUR Y & R TR G (I

AHIFFE LA E HE G AN T 7 2UAb B rp AR o B A A

5 L S I AR RS [R] o 15 Ak B i i
PSPk A2 . BT B, AR #in T 07 AR BEAG 45 2R
HAWRXH, FEEA R a2 RIRZEE MR
o AR PR, TM AL 7 W) A B (2 25 R AR . G rh i P g
SR ZEA LM AR AL, X TM UM P R AR AECR 47
S5 25 AL P g ik e AL BRI T™M SO RO Bk i
F o AWIEER AT NS S ARTE B i oo B2 £ il i i
PRI AL . B SO AR BERL 22 AR, TRT i X4
JaTERAREIEAG fh B —E S M {H

SE B

(1] Kiost, $9R%, K, & RSPl RS BB S 1gE
R RESIIRAL]. WO R R S AR AR, 2013, 39(6):
679-686.

Lu ZC, Li ZX, Zhang LM, et al. Physicochemical properties and IgE
binding ability changes of turbot allergen during oxidation [J]. J Zhejiang
Univ (Agric Life Sci Ed), 2013, 39(6): 679-686.

[2] Sindher S, Fleische DM, Spergel IM. Advances in the treatment of food
allergy: Sublingual and epicutanecous immunotherapy [J]. Immunol
Allergy Clin, 2016, 36(1): 39-54.

[3] Taylor SL, Hefle SL. Food allergen labeling in the USA and Europe [J].
Curr Opin Allergy Cl, 2006, 6(3): 186—190.

[4] Chapman JA, Bernstein IL, Lee RE, et al. Food allergy: A practice
parameter [J]. Ann Allergy Asthma Immunol, 2006, 96(3): 1-68.

[5] Scott H, Sicherer MD, Hugh A. Food allergy [J]. J Allergy Clin Immun,
2009, 124(3): 116-125.

[6] £, ¥sakk, £aMe, . Wil 024 ARELILE SEppEk A 1
MeeEA )] T EDLE LR, 2016, 24(2): 119-122

Wang S, Jiang JX, Wang Y, et al. Survey on prevalence of allergic



8310 B b % 2 R R 2 8%
symptoms among 0 to 24 months old children in Chinese cities [J]. Chin J [J]. Food Chem, 2013, 141(2): 762-768.
Child Health Care, 2016, 24(2): 119-122. [18] XDGHI, AHHk, WFHF, & I TAM )y XSS NIBRE F 911k
(7] 2R, 2B, Aol SR ORIy ROLHUR A BT[] T MR USR], E B 2R, 2011, 11(4): 14-22.
SIS BRI 2%, 2013, 5(1): 51-53. Liu GM, Yu HL, Huang XX, et al. Effects of processing methods on
Li SS, Li C, Li HQ. Research progress of crab allergen components and digestibility and allergenicity of crab tropomyosin [J]. J Chin Inst Food
their epitopes [J]. J Pract Lab Phys, 2013, 5(1): 51-53. Sci Technol, 2011, 11(4): 14-22.
[8] Luber F, Demmel A, Herbert D, et al. Comparative assessment of [19] ZEREE, 22006, INKIR, 45, /K™ i B2 UR MAE 9T 5 R ]
DNA-based approaches for the quantification of food allergens [J]. Food o e TR SRR UE, 2018, 8(1): 18-25.
Chem, 2014, 160(1): 104-111. Li FL, Li YG, Sun TL, et al. Research advances and perspectives on
[9]1 Yuan FZ, Lv LT, Li ZX, et al. Effect of transglutaminase—catalyzed allergens of aquatic products [J]. China Fish Qual Stan, 2018, 8(1): 18-25.
glycosylation on the allergenicity and conformational structure of shrimp [20] Huang YY, Liu GM, Cai QF, et al. Stability of major allergen tropomyosin
(Metapenaeus ensis) tropomyosin [J]. Food Chem, 2017, 219: 215-222. and other food proteins of mud crab (Scylla serrata) by in vitro
[10] Huang LY, Du B, Bai GL, er al. Isolation and characterisation of gastrointestinal ~digestion [J]. Food Chem Toxicol, 2010, 48(5):
tropomyosin from shrimp (Penaeus vannamei Boone) and its association 1196-1201.
property at high ionic strength [J]. Nat Prod Res, 2016, 30(1): 115-119. [21] Yu HL, Cao MJ, Cai QF, et al. Effects of different processing methods on
[11] Ph—i, BEdDy, FRE, 5. PEAMER . B0 SURA ). digestibility of Scylla paramamosain allergen (tropomyosin) [J]. Food
rfE 2R, 2014, 30(10): 1325-1329. Chem Toxicol, 2011, 49(4): 791-798.
Su YF, Huang JF, Wang CX, et al. Analysis of allergen components in [22] US Pharmacopoeia, the National Formulary. Simulated gastric fluid and
shrimps and crab corresponding to Chinese [J]. Chin J Immunol, 2014, simulated intestinal fluid, TS [M]. Rockville: The United States
30(10): 1325-1329. Pharmacopeial Convention, Inc, 1995.
[12] WgWesk, BREZ, FEYL & R JLERRN MR R 1 =i it [23] Jin Y, Deng Y, Qian B, ef al. Allergenic response to squid (Todarodes
JEIFFE[I]. AR BRRNR K, 2015, 48(6): 369-372. pacificus) tropomyosin Tod pl structure modifications induced by high
Lu XL, Chen GZ, Wang GY, et al. Identification of allergens in portunus hydrostatic pressure [J]. Food Chem Toxicol, 2015, 76: 86-93.
trituberculatus responsible for atopic dermatitis in children [J]. Chin J [24] Liu M, Liu SH, Han TJ, et al. Effects of thermal processing on digestion
Dermatol, 2015, 48(6): 369-372. stability and immunoreactivity of the Litopenaeus vannamei matrix [J].
[13] Motoyama K, Ishizaki S, Nagashima Y, et al. Cephalopod tropomyosins: Food Funct, 2019, 10: 5374-5385.
Identification as major allergens and molecular cloning [J]. Food Chem [25] Mohamadi M, Falak R, Mokhtarian K, er al. Identification and
Toxicol, 2006, 44(12): 1997-2002. characterization of main allergic proteins in cooked wolf herring fish [J].
[14] P, MR, BT, & AP BRI E AR T R[] 5 Iran J Allergy Asthm, 2016, 15(5): 363-371.
4 RGN 4R, 2018, 9(8): 1764-1768. [26] Chen HL, Cao MJ, Cai QF, et al. Purification and characterisation of
Fei DX, Xu ZM, Xiao Y, et al. Research progress of allergen reduction sarcoplasmic calcium-binding protein, a novel allergen of red swamp
techniques in aquatic products [J]. J Food Saf Qual, 2018, 9(8): crayfish (Procambarus clarkii) [J]. Food Chem, 2013, 139(1-4): 213-223.
1764-1768. [27] Shen HW, Liu YY, Chen F, et al. Purification, characterization and
[15] Mok, PR, JHBHe, 55, 828 2 U5 R IR R A 5T immunoreactivity of tropomyosin, the allergen in Octopus fangsiao [J].
[31. PEE R IAEZRE, 2019, 31(3): 291-296. Process Biochem, 2014, 49(10):1747-1756.
Li W, Xu SL, Zhou QY, et al. Research progress on crab allergens and [28] Zhao YJ, Cai QF, Jin TC, et al. Effect of Maillard reaction on the
methods of reducing allergenicity [J]. Chin J Food Hyg, 2019, 31(3): structural and immunological properties of recombinant silver Carp
291-296. parvalbumin [J]. LWT—-Food Sci Technol, 2017, 75: 25-33.
[16] XUWFhz, WA, 215, % AR Ty X FEAR R # fo ta B R [29] Liu M, Liu GY, Yang Y, et al. Thermal processing influences the
HIH A= G RN Y F AR IE (D). Bl e A A 24 4R, 2014, digestibility and immunoreactivity of muscle proteins of Scylla
5(4): 1045-1053. paramamosain [J]. LWT-Food Sci Technol, 2018, 98: 559-567.
Liu YY, Cao MIJ, Li YB, et al. Comparative research on different [30] Misnan R, Aziz NSA, Yadzir ZHM, et al. Impacts of thermal treatments on
processing methods decreasing the immunoreactivity of the roe of large major and minor allergens of sea snail, Cerithidea obtusa (obtuse horn
yellow croaker allergen and digestion products [J]. J Food Saf Qual, 2014, shell) [J]. Iran J Allergy Asthm, 2016, 15(4): 309-316.
5(4): 1045-1053. B1] #RIEE, A, 2K, . BN TR b 32 S U A SR A 5

[17]

Li H, YuJ, Ahmedna M, et al. Reduction of major peanut allergens Ara hl

and Ara h2, in roasted peanuts by ultrasound assisted enzymatic treatment

WAL, BEah R

Fei SW, Bai H, Li X, et al. Effects of thermal processing on the potential

R 2EAR, 2017, 8(4): 1161-1166.



%22 R, S NTE N T b By SO0 v AR R IEUULBR AR 11 B0 T A AR E PR AN SO 52 ) 8311

P
allergenicity of major allergens in whey [J]. J Food Saf Qual, 2017, 8(4): ﬂE% [8] {I\
1161-1166.

[32] Lasekan AO, Nayak B. Effects of buffer additives and thermal processing 2k Bt TEWRSERKESR

TR REE.
E-mail: 836631319@qq.com

methods on the solubility of shrimp (Penaeus monodon) proteins and the

immunoreactivity of its major allergen [J]. Food Chem, 2016, 200(1):

146-153.
[33] A, SR, REE, 4. WRISENRINBAAE IR LA fEU5 Ara h2 55K 2
BUETERZ ], £ FHE, 2017, 38(11): 96-101.
Li K, Lian J, Zhu J, et al. Synergistic effect of cysteine reduction and = = o =8 %(?#‘, #Ht, FEMRAFEA
{ K= i TR AR,

thermal treatment on structure and antigenicity of peanut allergen Ara h2

S
[J]. Food Sci, 2017, 38(11): 96-101. ‘ ~ .
6

(GFiE%H: T )

i

E-mail: lujf@sibs.ac.cn

SRY A Y Y oY Y Y ARY ARY HY AY HKY oY oY Y R RY AR AY oY oY oY oY Y ARY Y A Y oY oY Ry Y R AR AY A oY oY oY oY AR RY Y Y oY oY Y )

REMIITZHER N AR

Bifi 2 NN B B 0 G T S A 1 K 4 R, I S AR R | iR S B s R R
MRS 2 T . MR Z BB 208 ik TS Tolk, JUHEZF T ZMZEE R, MEainlk
H R SRR T B RMHESITER

YT, AT & o T2 S s &, RE RS T T E AR T 2R
. BTk, sifetide. wISUiAb. mRERAESE) . BN CRLR &R A R IEM A5 AR TFTHE,
THRITE 2021 4 2/3 H .

WP AR I A, A 0 E RS @ KB TEAG H RAkT WESE R O A& 8
e, DUARE— P4 T & B2 AR BT A 7, 2R MFoie SC3mT . 3E7E 2021 4E 1 /1 30 H
F i o P B E-mail $hn . FRATEPUE A I E R A8 5 ILe A 2%

[ S A R 2 B ke — T, A B IRRE A U B A & FIFPE L 75 A E-mail . P
WP RSSHER !

By BB R SN T2 S b FAFSY) -

P35k : www.chinafoodj.com(£iH: A il 5 % B i 4 42 T Rl 25 i 32 01 -VE 35 8 Sk - MM - 45 A
2 HERE<2020 B &SI T2 K N ST )

HEAE A : E-mail: jfoodsq@]126.com(£-id: £ kbl 1 L 2404k K i FIBI 9 % R A )

(R oe 22 EARMFIRY AT



