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Research Progress of Allergen Detection in Aquatic Products

ZUO Chungian, XU Ruirui, BI Hongyan"
(College of Food Science and Engineering , Shanghai Ocean University ,
Shanghai 200120, China)

Abstract Food allergy is an abnormal reaction of the body s immune system to certain foods. It is a health problem
that has gained widespread attention around the world. Food allergies commonly occur as a result of the immune
system’s response to specific foods, often mediated by immunoglobulin E or immune cells. Allergens play a key role
in triggering these reactions, underscoring the importance of detecting and identifying allergens to maintain food
safety. As an important source of protein, aquatic products are an indispensable part of people’ s daily diet, the
detection of allergens in aquatic products is highly necessary. This review briefly describes the research progress of
allergen detection in aquatic products such as fish and shellfish in recent years, and summarizes common allergens,
detection methods and technologies, as well as challenges in current research and future development trends. At
present, the detection methods for common food allergens currently face challenges, including limitations associated
with low detection efficiency, reduced accuracy and high overall costs. These constraints underscore the need for
ongoing research and innovation in this area to address these shortcomings. Combining different technical methods to
establish efficient, accurate and low-cost allergen detection methods is still an important aspect in the development of
this research field.
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Fig. 1 IgE-mediated food allergy

B R AR (FAO) A3 195 A BU N R, 90% WP 4- 05 X84 | i, e
Koy, A RE WRBUNE RS Ah, ZRRE 2R SN S R B Y .

KT i BRSO, AT H R AR AN Al sk g — 5803, FEEEE I 2 T S
T, AR R R 1%, VUGS R T ISl i, 7EAE AR Ris 3%, HAl, K
7 by i ST T SRS Rl DAY ) SR RN IR BT, X AR FRFA R R . PRI, o 7™ i i AL
PRI TERRASI AN OO BB I I L e G B, A B T PR B A N BE A TR A4 4

AREEIR B T AT AEAR K™ ity P BRI I ST B E T, BEIR T K07 i DAY e A
R 75 SHOR | B PR R KT 1), A BERERS AR AR hh i S A s &

1 BEREK=mid &R

RIS H A SR i & AR . SO Afa, DU2E e IR s, ARy 322
TN 1R

FEK T, 2R S 5 DR B &, iR R S S/ NG B 1 L BT |
ity RALEREE 1L B AR 11 S LR Bl 45 2 Al B, Il fl R 8 7 0 it B 2240 A AE 10~15 kDa,
20~25 kDa #137~50 kDa JG [ N . /Ni& & [ (Parvalbumin, PV) & —FELE T 40 M 9 K A PEAS 45 &
P, T, HARXT 70254 10000~15000, S8HL 8 (P22 3. 5~5. /NE&E MR 2 s,
CLE97% a2 rpge R B0, HAFAEZ A WA 5 TR )5 11 (Collagen-1) J& XK F/ N 8 11 1) fa 2ad B
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Table1 Common allergens found in some common aquatic products

Commonly consumed Commonly consumed
Major allergen Major allergen
aquatic product aquatic product
Fish Parvalbumin(PV) Crab Tropomyosin(TM)
Collagen-1 Arginine kinase(AK)
Enolase Sarcoplasmic calcium-binding protein (SCP)
Aldolase Triose phosphate isomerase
Aldehyde phosphate dehydrogenase (APDH) Filament protein C
Shrimp Tropomyosin (TM) Scallops Tropomyosin (T™M)
Arginine kinase (AK) Oysters Tropomyosin(TM)
Myosin light chain(MLC) Arginine kinase(AK)
Sarcoplasmic calcium-binding protein(SCP) Sarcoplasmic calcium-binding
Pyruvate kinase protein(SCP)
Hemocyanin Conch Tropomyosin(TM )
Paramyosin(PM)

J5, S35 29709 360 kDa, | IZAFAE T Eh W BRAN B4 b 5 HE 2 U AR R B2 (Enolase ) | T4
i (Aldolase ) FIBERRIE I EUHE (APDH) &5 . HAT, X &S SR B SO R A B/ NG E T, T T
HE sk, HATRIBTFEIAITE D

DU 55—l 5 5 LA B0t ™ i, DL SRALHE FSE 2 FNAAA S Yy, i | Je ik | w8 | b | B
VUM IR . HAT, DRI RO 2 BRY 2% N T, o, REHIETT R FH AR #5233
M DL e T A S M i ST AR, PR, A DL 25 e I R R O A e A
Y. HBTREE & B, BF b S E80EE A IR E B (TM) | R R BRI (AK) | JUBRE R 5E . DU
Ph45 A 1 (SCP) | AR FR SRR I 8 2R 455 SR U AU TM L AK | SCP | BEFR N BE 441 . 4
2235 o 555 B DAY 32 B U TV W5 0 2 208 B0 FE TM . AK FISCP & . Hirp, TM UL
A d R P I AR A 0T, A R 38000 ~ 42000, SRR HEEE T, AN TP A S
BEREAR . DR ULERER 12 DU = 2 U, 29 60%~80% 1) U 25l S 8 S X Rl R (=2 o . |
AT, JRULEREE F e B DS B PR S N RAFAE IR S . AK S 5 U MES I RE R 1R, JE
FAXS 73542 40000, L2 —Fh A e st . 7ERdASiY b, TR0 32 200 U A 45 T™ AR
JIUERZE 11 (Paramyosin, PM). HH, PM 2RI S —Fiog LR P st 70754 99000, it ik
KB B R

F 0 28 8 DL e P (1 S | R R SO N AT Z2 R PR B , (AR AL R GE 2L I | IRTS ) | B2
JRANE (B R SRS ) B8 B ™ B A AR (LA MK | AR B BB T) 3 7K™ iy v SR e A
L S RGN 4 N

2 kP mAp I SRR TR

FURIT, X 7K™ ity o o s A A I 3k 2 93 R DRK P B ARG | 3 13 oK~ G LA e BB 45 7
L (E12). Horp, B 5L DROKP B A U7 12 32 202 R A i U0 (PCR) B3R S 254 1 (LAMP)
S ST E UK ORI AT 23 Sy TE R, o, S e R I Tk 2 A AR R S
BFEE (ELISA) | Sy ENIE | ol SR A0 S ARk b 2 SR A i LR MG AR BOR AL LA, i Ak
TZMEARBIBA LI TT 1k . SCRAA R SER AT K™ il i SR A A 1
2.1 ETFERBARBAK &P T RGN
21,1 Remag AR RGN (PCR)JE—F T HORY HEFFE ) DNA J By 7 1 HE 12
R, ATBEME YIRS RR DNA S, R KRR U2 RERE R (19 DNA RIS . PCRECAR R BUE
i RESEPESE , RSB 2 WA A [ ARSI, S DN N (8 R 55 ELISA P i (e AH 2, B RS (MS) 234
SR T PCR AN B A DN R 1 57, H R ARy S AR AR R b BT HARAS DN P 9 DNA
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Fig.2 Methods used for the detection of allergens in aquatic products

B R R R . HRT, PCRECAR EBEHF ™ S USRI . Sub & JF & T —Fpah
A YN I 2 PCRAGIN 778, o] Rzl btgs | I DL | fifd 6 R o] (%) IUBR 8 1 3 R A K Az A
Py 18S rRNA JE[H, i 22 85 PCR ARSI 5 24 FH 7 Wl wia v on v e = it s 2y A 00 s 1 19 o
VEEEE P A A LBR B (2L N . Blaschke S5 F & T —Fiss BEE S MEAG WU PCR 3k, A& 5
REFFDAR S H FeSeshy, T2 38 U T 100 Z 80 [F ) shiadpnsh , 4G 25 #hH 52 5h
YA 8 Fh IR R, I 8 AR PR e B it , o S LB A A HH BR (LOD )4 1 pg I 5¢28 DNA
;10 ppm (mgrkg) B SERFEA, B T ik M SEBRIE FAYE . Blaschke S iR FF & T —F 4 Sk 1 5K
B9 e & PCR e, 4 TR £ & 3 I v 0 A 5 Rk A S 1 Sk 2 R 28 (R 2R B L st
FHRTEHERL) , 3850120715538 U T 100 Z R s FifEd , JELOD 1 pg i3k e A £ 25 DNA 5§
10 mg/kg A7 b, SRR S IEA 7728 A 8 I BT s A0 5 48 SR S8 /s 1 ) 9 A S ol P DA R 4 S
PE. Kim ZE2H2 T —F0 T 303246 0 HF DNA AYSERF PCR 2248, LOD 2524 3. 2 pg iR Y DNA , 12460 )7
AT ARSI A £ AU T S AR DNA, DA 1285 5 /W 75 ZEASE 30 min AYRSFIR], ZF AR A & R
B | DRSO TR RICR 26 B DNA D7 176 45 R £ it v A Ao S0 ) B G Fr 0 g

212 FIARHEETHHEA HNFERY A (LAMP) & —FP e 2 (60~65 C) 4T, At H
GEF 1 h ) WX RERRIEA TP 18 () SE P48 )75k . LAMP £ R 0] 43 34N B B« [ B dh ARG A
P AEIRSERN G G SUE AL P TR BRI T SRR — B B ROR R 0 SRR AR A R SRR R
B, BAG PR | (R R S A . HT, LAMP B 9T & T A iR . Sheu 252
B LAMP FH TR ERAYS DNA, 255 /s (f F LAMP 514 J5 X ER A9 DNA -7 %58 , BEREST P (30 min
N R SEEAG I ) , 5 H e e 25 sh W (AU 8 8 AR HF ) B9 DNA ATEAE RS X, B XA REA Ik =
0. 01% M H 55311 DNA AR . Zhang 852 #E 57— FhF F LAMP 2 HRSHAS I £ 47 o0 f5 15
SR, AR E AR W AR B O ERIL R AR AR R 51, Primer Explorer 5. 0 {44115
Yy, SR LAMP RS 3519, ARG X ROVAR RFATHLAL, SR & ik i B | R A E
P, LRGN 10 Rl a7 BHAERE S8 L 14 Bl B P RE S R0 4 Bl A 56 £ b, 45 S R n] ARG I g
0. 1% . DNA N 0. 01 pg/mL KRR .

22 EFEARBARKESPEEER

22.1 EREK R R A ERIBC SRR A (ELISA ) J& de i A9 3 SRR N AN 2 23R . ELISA Kt i
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PO R S P S0 S 0 5 AR 5 L 3 R BRI IS 5 0 TR R A T ) v e B 1 e PR
SEMHT. ELISA RVACHX ] B, vl 2 32 2l I R i) 52 56 % A Gl R B 0 B2 64 T, JL/NRS)
N BT 58 BT . BT A 20 B AL T ELISA i SUS RN H &, x4 ims 7 k%
HEZENEY LR, R, BT ELISAKE THiik SHusz iR s YRR, S5k S e
YR E TR A SN . R, HOARFEE R s R e E . Sih, Hodh ihuiRd SRtk
Ak, XA R, TR AR AR St S AN AR [R]85 R 2 5 85OAS [0 8 8 AN TR S DN 25
W IRl RN AT LA B TR I T AR PRGN AR AN R SR JERE i B M e
FE AR A AN,

ELISA %) 12 F T/K 77 St b s f55URG . Ruethers 252754, 1 3 Fii 5 ELISA 2577 €5 46 1 4% il i
B RN S L S B RE DT, X 57 e i I ORI T T ARSI, A HE ROk 269%0~61%. HiHr, BRI
AL e H UL A0 2 (G R R Aa | 6% R £ ) (4G 238 i TR IX 9 fa 288 (Ao iR £ | LS 6 FN G4
1), TAE 17 Rl Bt RSk 7= S b, B 65%~86% (17 Sh ik Y, Horh 4t i #G: H R AR, B0l
H(9FN)  HE B HESIY (8 ) DL (SFP) B AAG 1, S5 IR ITIX 3 Bl £6.28 ELISA 307 G I £
IS P B USRI RE I A PR . Liang 552 & 1 BRI G W B 2 72 (ELISA ) FH A 162
W RS PR SER Y, 2O ARG T MR, AEDR 37 AR A S s I ) 28 Fh B A
MR ER IR Y, KRN 76%, (G v s R OE AL AR S B IUS B BT DGR Sy 87. 2%~
117. 3%. Tsai %2 JF & T — e OB G y2 W R 2 125 (sELISA) F F 43 b A B A4 32 Fh i Ak
RSP EEEE , RILENTA 2 SARRAR S & A A8 SO, 3833207 A 1T AN RN 1T =Sk R Y
FEAh, KBRS H BRI, IR sh P A A R R 0. 1 mg/kg, AT B8RS A9 A H R R 0. 1~0. 5
mg/kg, ZITE AT TEE &L % L KERD R KR AR Sh IR i K I 2 00 1) 3944 Bl 0 R ol
i . Dasanayaka 25 % 7 — R = BIIA-ELISA K60 7k LU I &4 vb it 28 UsT, 1207 A6
D 0 28 1 RO i, 8 s PRAAIR (0. 5 ng/mlL) , HEA RAFAYTES MM, BB AN 5 H
A Z M LR a2k
222 WA FPEEEE (Immunoblotting ) R4 HEME UK 5 S b BORGE G i fyie 2= r ik, fig
5 7 A A Bl A 2 R IO 2 4% 8 1 BTIR S W b A I s Ak SN SR B, BAT, S Bk e
BT A BB 5 . Cosme S5 ) FH - b8 B4 R 404 2R D9 s I e 56 e FEL UK (SDS-PAGE ) e 82 E[V b
Dokt SR ER A T AT, RS R I3 A A e - U S TeE (SIgE ). Nihei 55 36T
£ B RGN Pl fit £ 5 S ) B s A sl AR T, 25 SR, ARSI £ 437 5 A 33000 f) TM.
Ruethers 5538 12 G2 B[00 1 Al i f R ek £ )5 0 2 11 S 3@ RO A A8 11 B B ) o B0 %, 3
1 S 4> M A R S feE fa A EL SR B AN B B 2 R A 1 T 45 58 (77% vs. 0%
64% vs. 53%) , Hrr, FEA A BUR/ING B AR I w1 1gE 2556801 (10%~49% ) , HARJERE
R IS T (TP, 19%~34% ). Ruethers 253 5% F SDS-PAGE Fl .52 E[1E 2 %) 26 Fb i 8 £ S B Hh 1
1075 P BE RMASI Ik SN MRS T2, $RBCH 12 63 2 PR BCH F T BEASI , LA BT 36 1 R Al 2R
A% . il 3t SDS-PAGE 16 4 BN v A6 0 1) 4 Fh fa 28 s S0« /INTEER 1T L DROUERER 11 L TR 44 il R e i 2
M. Horp, G B VA AE 6/26 0 U Hh ARG I 31 32 B2 fa R U INB B 115 78 7112 R iR B, R
T VLA 2] 5 R CL0 Y 2 SR B 1T L JRERILEE 11 . BE4R TG . B-M B A /NS 21 . Nugraha
SO FH Gy B A I 1 21 24 S W SR X TR ) £E R B A AR B Y ToE BORGE
I3 ) B A3 PP AL T EE A S BT R S W AR DGR, RO AT WA TV SR T R L 2
G5t LA B FRGR , BRI A TM 5 2 & R4 W5 TM(BAH10152. 1) B2 E1R 741 97%
AR .
223 REENE  REENE(CA)E—FFr RN s b =X, B RIERAEBIE (IFA) FLht 3T
) — AT LR Y e A AR, B T i i B AS I . Zhang 5T HF R T — AR e
G RE JZ AT (ICA ) J7 3 K6 £ v (R /N 2 1, 45 SR S 7 8 PR AG: 1 BIR (LOD) A SE 246 HE BR (LOQ) 4351

A
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2 ng/mLA10. 70 ng/mL, R E] AT 261 7E 15 min P, BICEN 104, 0%~117. 4%, %75 25
Tl SR 5 v 3 S SO M L L A SN T NG B A G SE TR v, R SR
HPUAERSFRETAE 2 (NC) B FREZE A424 5 mm AMRIZRAE IAGINZR (TLR) , FHAEPT R 126G (2 mg/mL) 7ERE T
A2 4 mm RN BAE R FHEL (CL) , ¥ TL S CAAF SHM M RAEE, SCIa R IIZ &5
REEHTIRACE A R e PETRE, AT ARSI ) S5 AEAS VAR A 4 ng/mlL, AGHI 4 S5 R G I RS 1
RAF . 2 2 37 T/C PGB 2 1) A 8 VR4 8 4 4 B i JE M i AR 2 (A I SR 5 [l msf L T
7R URE S RTAL B B AP B s, AR IR N T R RN B ARG ik
2.2.4 M RE M E MR SREIZ ML (LFTA) JE TR S B AR 2 (A AR A R R,
TR PR [ 5 AR R A AR R A L, (L RERS IR G RS S b A B AR F . LFTA R TFHiikmpinn g
IR AL (5, IS SR RIS R, Hoh s IR ORI A%, 305 A LR U
IR (T L) AT REZR (CZR)ALAL . M A% 10 T AR /R P A e R SR . LFIA 35 2 TG0
FEAR PRSI T HET, LFIA S g A T 5 b i K= Sl i L r e T
— P AT SO S 43 A, ARSI T b B IR A 11 . 1207 TR R A
FEL(VDL) R 2846 H BR (IDL) 4351247 0. 05 F10. 01 we/mL, H5REFLASMHE PR A AR 08 R
NiPE . Huang 840 & T —FhoHE T 009 22 JE M0 5002 43 i (xLFIA ), AT [R] B ARSI R 52 288 2o
TM FISCP. Hrpr, BEYE & AT A9 PR RRAS: H BR A Ak B (LOD) — 24, 435124 0. 05 F10. 5 pg/mlL;
M SCP (%) IR AG U BR M 0. 1 pg/mL, {XEHG H R 4 0. 05 g/mL. fii Fi] xLFIA B b A 746 , 78 3 Fhs
i HH REAS AN BIMIK 255 70 0. 10% NS . 0. 01% FIEE IR A0, 05% FERNS 5 7E28 FRR L & i, A
23 F Y xLFTA R 25 R S FORR 2 — 3. Wu SF 2B 3 Fhv DL S SL 0 [ A, IR (B ) Fnse kst |
VERWFFEXT S, INIEREE R B AR, 36 F 2B e Ak I T o5 DO A e R0 i
ST T AT T SRS A AR i, 25 SRR R A T S PR OO EER I, R4l SR 232 B h 5
EpuiRas & RO TR .
225 EMEREKR YL (Biosensor) & —FXt Az ) B USRI R R BE AL 5 o L M5 5 Bk~
Py PRA S HEA TR A A, SR bR | R BR | 28 R i AR S P ) e B R R TR LR T A
HL AL AR SR A PG AR AR RS . IeAh, AHIEAE S — R B A RS2 AR, APt gl 3 U
Do PR, FETHUIAR ) AR PG AR BB LR A A R B AR 1 1R SR, o EA oA () s S B R S 5
ZEMA . BRI B T Wl o, IR RE S S SO Wbt - AR 51, 45T
TRAE B W S0 %) A ) A SRS v e DA

A AL R E N T N A R A S BBUEASIN .  Angulo-Tbaniez 55 R EE T G e L i FH T
R A2 2 (5 ) R o v A R SR ULER B 1. SR ULBRER Pk [ 2 MB B /N BRBTJE ILBR 2R a4k, Bl
Je SRPURNBRE APUALE G, FAEUR T AL P (HRP) 28 & bt e b iRt — 251803, HRP @ o i
Ak H,0, 55 %6 8 5 9 SR A D 52 g 7 AR SR A5 MIB A 38— 22 ) B P AT, - el e
5%, M SEBLE ILBRER 1A . 322 S B IR AR E &5 1%BSA 1 PBST ¥ H 1A B A 4. 7x107
mg/mL, AT7E 4 h PURGIEURFRUIN T4 & of B JELER R (1. Zhou S5 FF & T FF 540 L R 0L W%
JEER 8 TM R Sl B AR E R IR S, ATH RIS 248 R G B9 TM, LOD 4 1. 8 pg/mlL,
LOQ 4 5. 4 wg/mL; F| 7 Fl A [7] 59 D1 2K FE 8L 56 0E T 10 400 & 15 38 76 52 2% B b R O o 0 R 1
Wang 25 IFF & 1 Je 0o W f& s, R A BILR B3 A0 R 2 AR 0 28 500 06 8 P i o SR ARG I VA £ 7= iy oo
1 TM, R Z 551 R IER 2 ERAE R 77 BNl 5 A 0 Bl e R Mok b, I LSRR 7 B T i ik
DLIRBIAT 84053 8 TV B . 3207 06 TM HAT B s 1 RR S, v B AR i, mTaE—20 R e oA
SRR AN S AR T 7= S ) TM. Zhang 69 FF & T —Fh 3% F R4 B JoAR 1018 B AR DILAS 28 (1 26k
R 7 . B IR LR 2R 10 B AR S5 A 16 S BE AL REYE 4N K 0k (MINP) 2% 1 #8138 e (K -MNP &2 &5 Wi
Kz 44, 4 A4 5 R b i JE LR AR A R 2 A9 & A 578 Ak, S EOMNP R i 18
B Al R, 8 3 R B A3 C AR 5 OliGreen YLt S N7 7™ A= 1 4 S 1 2 S8 o A o v ) S UL BR 2 1

Chem. J. Chinese Universities, 2024, 45(11), 20240073 20240073(6/10)
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WRE . AL SR P T3 e . SR w0 AR v R UUBRER 1 A I, A B A 77 ng/mL, 600 B[] S
3 h.

22.6 JiEE BTk (MS)J&7E L RGO P T2 2 i s 42 ST Lo 43 B8 ) R4 7RSI 1)
%, O LRI B v O e i AL A AL . AR ARG PTARIN , MS RREZ L &
R I = S B X AR e B I v 1 22 Bl BB PR T AT, 3B A 2 R R 5 BH i TR e R
DT 3R A B2 2 R TR T P T AR S SR A — ) = R A A S B A IR B PR SR X T R Y
SR i, MIS 8RR T KB e Bbn iy, — e fit e Bt AR B e S b i B 1
AR BURIERR, SR, BRI 2 i 0] BB ZEECN SRR A AP 3R, IF LA 204 Bk B b vl
AR b T B O [ A AR K22 5. R, ol P O sy RSl e e %5 F B 1 Bl T e A
JRI RS E .

AT, MS ) T2 b SR A %8 RAEAIIE . Wu SE 10l T —Fh e Ae ) o
i 44K Rl 67 A 10 B A LER AR 11 (TM-DAE A bR, 115 Bl B e 280 R €833 - £ 1K BT 3% (UPLC-
MS/MS ) XiF B 3t SO LER 2R PR B0 8 B AG 0 0) e , 43% SR A L T A 15 5% 45 1F N R Al R bric
AR (SILAC) 2 3k 1Y TM-1 HAG 85 5 1 [F 67 3 bR id 28 (599%) FI AR FE , H ¥ 81 5 KR 7 9 -5 — 2.
Chen %558 b W AH €0 1% - 5 3% 16 25 (LC-MS/MS) #f & T K 2 R I i (AK) N JZ BZ 1R (Oratosquilla
oratoria) WL, FF 1 MG 24 /0 M1 2k A% AK BAH S50 (5 8 (46 356 LR ). ik H A,
5l BB A W L 5 - KA IR ] BT (MALDI-TOF MS) H B8 7 A (9w F #5870, Al LUIAE m/z 20~200000
TERINXT R FYEIAT M. Zhao & & T —Fh &5 S e G 73 125 (IMS) 1 MALDI-TOF MS G0l V¢
P R B R SRR BT IgE BUIARTIREAL A RV REER (MBs ) X LB AS H 19 Tk $E7 7 G g8 o
B9, SR e DTG AR 1 B IO A AR B A T B AT, 43 )38 2 MALDI-TOF MS F1 HPLC-MS/MS %
WA R T 5 , S5 5 B2 B T BEGR IR (S B R 0 0. Zhao 255V BRI H, &5
4 MALDI-TOF MS X628 2Z [a] ()52 S AT T ¥4, 8 BT IgE ST D B A0 fg 2 0F IR i H )
IgEs PEA T 90 R 535 (IMS) , 76 B B S0 2 8 1 v 43 A AR 21 7 FiAS [) R i B 1 S BU v i 3 U
IR A 0 ok BRI AT T B AR 1 I A L 38 5 MALDI-TOF MS A1 25 R0 8 AH €0, 1% - 53 156 I 1% (HPLC-
MS/MS) A TG % , S5 o ILrh S R i) /N B8 U S AR >64% , RT3 Mt (b 22 [ A4
T R SR Ll 3 R G 5 W B S B (ELISA) X S B0 25 SR MEATIGAIE , 25 5 5 B - & (0 ik 45 R —
. Wang 552 EN T —FAEROR 0 B b oAl S R MU 27 2 2 1 b U R Ok, DO
(Larimichthys crocea) . T (Portunus irituberculatus ) T FEEF (Penaeus monodon ) R RIVEE = i %f H:
LT 4 2 11 v 2o B A 7008 A G R o3 B, R AR B A A T R AR TR R D) . 2 )5
B MALDI-TOF MS #E4 7207, 78 K8 M IUR LT 48 1 rh 2 2@ 3] 6 fhad i, 242 ELISA 36 3F % W%
Jr B PR 260 0, A RSB B IR A T ek SOk, 3 T AR A v v A e R
€ . Lin 58 R ] MALDI-TOF MS PFA4 fa {ILAIE th W) b TS AE R 0, DA f Ay g AR |, fifi ] IgE
PRSI I REZR (MBs ) 2 43 B 13 O BORE S AR (Rl R, DR fa LIS 0 wp A 381 8 fraod B0
ANAEAB. /NN E1S100, 4 THA, 410K o JRIITFRES A &1 3(FABP3) | flhi iR 2
S-H5F% 3(MGST21) Fll C-C 2P #afb A+ 21(CCL21) .

23 ETFEMBEARRKFSTEERET

Huir, B & ZFhHEAREBCS FF K7 i b SR A . Radomirovie 55560 B G072 % Ffk2:
5jFRiC DNA (ST PCR Y WEHARSS &, & T —Fiil R 8L S PCR 7k, v & SR fh e i
HSESIINEREE 11 . 2% 1% FE S sl b WILBRER 1 AR I EL AT 1m0 B TR R S, AR 0 i v Y Bl
AEwoRE i, PRI S B H ST s b LR B (R4 7 Al . Zhao 555V F] F MALDI-TOF MS F

HPLC-MS/MS 3 X 4% 1) 2o B A 7 9 AL AN, S 2ok i EDG S 2 W BRFIIN S8 A TG UE . 4 E 4 TAH [R]
(BRI , A2 5 5 R ELISA SE30 25 5 — 3.
BEAR, MR AR E R AR B , ALgs2 2T HoR B T RSO A BB . Luan S B LT 4MEE S
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F R BT RIS, BT T — LG AT 5 43 Hr Y (IR-CAM) , 3@ 2o L8 5 Fhi 1
i 14 ST DI NIERER 11 (T B9 B 204863 (SD-IR ), A BN | R AN DI S 7E IR I IX AT 8
AR 38 2006 . R EK™ i TM (n=60) 56 iE & B, 124570 AT [) Bsf o At L5310 AR DX 90 FHE 5228
DU T, AT AETCHTAR A S 0 oK™ S SRR AT R . Bowler S I 2T AN 5L
areE AL S DUS R B T AR R IR AE AR 7 26 B IEE BR A B oy R R B e 2™ i
AU X — A8, Srisomsap 557X HREE S H &R R T A6 TL B 1154127 (Shotgun proteomics )
I BHUBAEL B, DAY E FIRAE I T AR TIE X B AT (Acetes spp. ) FIRS 35 11X R (Litope-naeus
vannamei ) WP EE 020 ANV FE 1L B0, (8 FH LC-MS/MS XFAE S 361 7404, FEXTSE 58 I 2 1 T ik A 7 2
P15 -2 115 AH AR AN RUAAR 37, i Allermatch 22480 #7 ISR 1L 88U, I Alg Pred 2 407l
D TgE RA7 . Zhang SF N TEAS P2 M4 (IRN) B JEAN -, FIFHALER2: 2T X 16 R v it i s N
58 A LM TN G >, g ST P R f 2 a SOUR/INTE B B IRN, SZ 45 ) S AL (SVM) Ak
PLERAR (RE)EERY , Ff:5% F SDS-PAGE Hl ELISA X% J5 iE EA TRk , f 1 AR U3 45 it fiep R ot v ot
TS R HERfPE .

3 KEBER

2 AR T BSOS N ik 85 # . Horp, ELISA VRS HTREI EOR A BN Z —, "]
PR S AR A B, S FAREE A BRI, JF HLBEE DT s BOR B, ELISA
2433 T RAFRIT A ARDAL ™. (5 ELISA Kl 5 52 Z2 R0 340, A dioin Tad s Hrad SUs 25k i
AR R S 2% B it 5T ) TP A T e BRI 25 SR A i 227, BT AG I B AR AN (ST 3 Bciod S 2 7
AT S BB P IR, 3 R 3ie A [ I 7 B BB SR (EUR ol TR A S 2R, R TG
I 308 TG AT L N G AR ARG IR BOR S R 1R ) SRR, (EL BT A A A TR ) 5 7 AR
VEBOREORE R, AR SEIAH ARSI . AHECZ R, DR K- AR ARG v i G 28 1 7K~ A A D v i
SERO AL IN B EME , T AS b BBTRE Iy AR, (ELRE RK P ARSI Je vk B4 S W SR R A e S
W Ah, ZREORIR G AR T i P ERIESE IR AR, PEARBTIT R T A RO MERR R AT SR L A BIAL

Table 2 Comparison of allergen detection methods in various aquatic products

Technique Advantage Disadvantage LOD
DNA-based  High accuracy and sensitivity, ~ Sensitivity and specificity depend signifi- ~ Shrimp allergen tropomyosin 3.2 pg
methods possibility to achieve on-site cantly on DNA fragments of target allergenic ~ (DNA)!!
detection, multiplicity foods, indirect detection Crustaceans 1 pg(DNA) or 10 mg/kg“(ﬂ
ELISA High sensibility, Matrix interference, ensitive to some pro-  Raw mollusk 0.1—0.5""
commercialization, cessing condition, relatively low efficiency Thermal processing mollusk 0.1 mg/kg">
validation test Fish allergen 0.5 ng/m1""!
Immunological High specificity, Interference by antigen-antibody binding Fish parvalbumin 2 ng/mL”ﬂ
methods high sensitivity, reactions, difficulty in antibody prepara- Ovalbumin 0.05 p.g/mL:‘”:
simple operation, tion, cross-reactivity Protomyosin 0.5 ;.Lg/mLWJ
low cost sarcoplasmic calcium-binding protein
0.05 pg/mLH*!
Biosensor Quick response, Slow response, extrinsic biological interfe-  Tropomyosin 1.8 wg/mL™*!
high-throughput, rence, high cost Protomyosin 77 ng/mL:%:
portability, avoidance of
cross-contamination
Mass Multiplex detection, high Requirements for specialized personnel —
Spectroscopy  accuracy and reproducibility,

no cross-reactivity problems

Multi technology High sensitivity, high efficiency

integration

High cost, high technical requirements for

operation

Chem. J. Chinese Universities, 2024, 45(11), 20240073
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e 2] IR A IR A — AR BLaR s S AR R AR R AL TRl S T, AR R A
o BA AP B2 USSR, T AW T, 38 TR 2% 20 W S SR R T . LA~ ik
B, R DA 5 R v T R AR () R A AR S, DL Alg Pred 2. 08P 051, HE R B 1551 93. 1%,
FESEERE] 95. 4%,

JAE HATER XK db e B R I B R RS T — Sl i ik, (B SR A — Sk k. o,
R Y R B T i — AR, SR AR ARSI R M IR TR EA AL . ST A B AT DAE— R el g A
FEBAT BRI B A | $ o S AG I 2R A RV B . ARG I AR A T & 2 AR R B E i 2 —,
FETAORE ARG Ty 1% | PR BRI 5 55, BT B R TAHE I . KB A B 1) K Je Ry ik
THEA e R A B i B AL 2 AR AR R S 1R L T B A I (B P REE .

4 ZitERE

FUR, S B Im fE A BRAY K A<t b7, i £ 0 80 DO ARG B, X i
AT AT o 2, Rk, WA 62 i o 8 SO e S A R A I D i O EE L KO P s
R E A PRSI AE B DK™ i 1) 22 S MR RER AL T SO R B ARk, P A B4 BRI B
ATARBIFR RN, b2 R RS I B, AW T AN 4 R B8 IR 5, LA 25 5L
v 2 7k S BT S A ST A5, LA S G 17 Xt D, A DR 2 RIS AR R, T
S B R BE A B A 16 i, PRI 28 4
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