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2. HF IR EFRS B AR, LR ES 266109;
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ME: AEAFREAF BT RLEESRERN, TREHLHEXTENKRE A
(TM) & 4 A0 BEAT, M7 T RIS %R B ATAR M 7 ik o L KA TM -4 % % SD A i Fn
FUZKERE &S TEGAE, U 40 nm BKSAFLH R £ GilE AR MHE, URSHRA
Wk, ETHRAARCREARERENRRE, HEATTERWEEKRN. 4
RO, ARHEZENRRETESmin Z /B RER, WERERA 10ng/mL, 3f 47,
B TRKRENRENERANEFREAFRGERES, B8, BIUFEMTHR
XR R ; EAAF LA & E RS A AR E R 81%~126%, ## M B #; X
MAMMA EEFRKRKT 15%, TELRRDHFRGRMUER G M BFATFE—
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KERIA: LAy mxtar;, ¥Rk, EAKES, RESEZEN, T8ELN

& 5SS TS 254.7

ST 2K ™ i LR ot s T I PR A B 5 25
(TUIS) Jz itk 5t T A= 41 41 (WHO) A 5E H- i 44 B9 <\
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[F] L3 2.54% Bl & T 7 i U 2% | 09 38, 9
B B B = b0 TR v B s R i G
AT, A I 3 S VA AT 2 B
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ARk, EYEHMO s heEREM TS A
RS, KFRREETE, EEEW T
BB 1) B AR I A 1S K, G T A R Y
T, fe PR L 38 I E AR B LR AR
PSRBT, RS ER . H A S E 5 Rl
A 1 X ik ORI AR R A R FRE R AP
XTI, GB 7718—2011 { T4 3% £ i bR 25 3
Wy U R T AR AR B A e B e A K
P S I T ST AR, I AR AR 2R
PR R S C 7 I A2 2 Pk B e i Tz ek
Rz 2SR R T R, S REEY
AR F R AMEM B T A R, SR
() A o ek SRR N 2t A 7 Al S i R
5B R TR ) £t a4 0k o AR UL S e
MR ARFB, XY R T .
(AR 53 WA B

H i 6 2 SRS DN = A IR 928 WAL A
i . PCROE!M FIRAH 3 - o B i ik vk 1 46 . A
PE 27 R o R RS D Y e, H R
PR SO R SRS S, HABERR . Fi
PERR . R AR A T SR R AT B R
PRAETTHE . BUARER . A2, P 0, T
22 2 R IR A H R i A

WG, T —Fh R = . FERT AT . A
R B B PR A I v, DA T LA L K=
Ko A £t F SRR i g B A R RS
Sk b I A 447 3 A PR O A % T et A
Jiis e PR R S

1 MESIHE

1.1 SRR

5 35X A PR i E AL V) (horseradish
peroxidase, HRP) #1ic i) £ 51 fe IgG. HRP Frid
M RBTR L IgG, 77 Fe ¥ FHAE B A ) 5 R0
IgG, KW AMBEARAA; Hibs
(20190617). —IKGFriEmRR =4k . S4B . EAbh
Kz, EGERARRIARA R 4 i A
#H 1 (bovine serum albumin, BSA). N-= (% H
) & H BE (Tris). M -20 (Tween-20). rPro-
tein G Beads 4FF 1 Jj 1 } rProtein A Beads 4FF
J1kE, AR FEEERHCABRAF; HALIER
ES PR g T

KIS XYZ = YRR 4SO f e i
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AL, it EYREARAR,; WD-
9405F BRI B2 IR, LS —AEWRHE A RA R ;
TGL-16M B ELOHL, KU mfi B AR 77 Ml T % XM
ACES AU AR A BR 2 ] 5 MS-H280-Pro 145 1 fin
AN SRR, K 240052 8 b)) By
75w 800TS HIMOLREHRIL, JE[E BioTek 2 H];
iBlot2 H g BN 54 KA, 3% [E Thermo Fisher 2\ & ;
Tanon-4200SF AUEER LAGAX, i R RERH A R
ol SEERE KB AR, Milli-Q M4tk
Z4: (3£ Millipore /A 7)) 45,

It £ FLANEXT IR (Litopenaeus van-
namei) TM $tJi5 i o BV VE R 22 B E 2L =
PRAt, SRS T 90%; KBRS bt ML 44 U X AF
TM £ 5o REHTIR ML o1 90 2 4 B A BRA A
G BE & . (2l fb 15 3 1) K AR T™M A I bt
a3 SD K BUHUBVE 22 K 1 e AR A5 BRI i v 5 3k
YR LM RE: H5072 BRI K 45 . Pall vivid 120 %A
PR 41 4 Z B (nitrocellulose membrane, NC) M DB-
6 % PVCIR AW T LA — A WH ARG RAH
VL98 HU B g AL fhH K RB-45 KB B 2T 2k I 4
HBIGF LGSR AR AT IR H]

12 ZREHFRSE R R IIE

% F AR 8 HhAL Z: B &3 5 rProtein
G A/G Beads Ut W1 45, 435I {fi H] rProtein A Beads
4FF 01 rProtein G Beads 4FF # fy#E i rhuikalifl,
B RN i FH 5 mL 45 & /BE % Buffer (0.15 mol/L
NaCl, 20 mmol/L Na,HPO,, pH 7.0) -2 HTE ;
I 1 mL ZHMGEE 110 ALES Buffer, B0
(12 000 r/min, 2 min) B 5%, EERE 3~4 1K
A i 15 mL ek Buffer i UEHE T, BlJS
fdi ] 7 mL $& M Buffer (0.1 mol/L H 42, pH 3.0)
X H bR IEAT VR IR ER 22 v (0.01
mol/L PBS, pH 7.4) &M Ve, IR r3T
1.5 mL EP %, —80 °C K77, {8 /1] BCA i
# 4. SDS-PAGE #l Image J KX itk ith 17 8 (4
WS SR T

FUAR 09 45 7 M B E K T™ B 4L i
(Lateolabrax japonicas). 3F 1 %= 5 {f (Ruditapes
philippinarum) . 4145 (Crassostrea gigas). FiflL
B D (Azumapecten farreri). 8 W& (Busycon can-
aliculatu), =Pt T & (Portunus trituberculatus) .
XA LR B RSN R AR,
A0 RE E[1GIE 5256 (Western Blot, WB) 3% 4li £k ) B&,
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Yo P T™M a9, AR HE Mahmood £
(1 75 1R WS B U T3 Ry« 4 85 1 A UK R P BB
BTN b, G R AR R
EN (20 V, 4.5 min) & % — 9 £ % (PVDF) Jiit
¥ PVDF & T a &, M 30mL £ %
(PBST % 1% F) BSA H1 5% i g &5 43 ) & 41 2 h,
A 30 mL —Hii B (RBTRRE 2 T . BT
e 1 %) $2 K8 1 h, JIA 30 mL b i
i BV (CEHT % 1gG-HRP B 2 J7 %, bt KR
IgG-HRP #iké 1 75 W58 1 h, BRRBUAG & T,
FH PBST WE¥& 3¢k, #5611 (/) Bl WB &
W, (FHY5120E PYDF B, R4S 1~2 min,
el BRI AR IR 10~120 s, KB 60 Tk 1R
11537 o

1.3 4R E TR A & K ARAE

IRAR RS RAAIER = ik )i
PSS IE BT 45 40 nm A BEAR AR T,
BT ol FHY 68 1 O R 1A 12 96 9 01 D 1 30 3 25 e
5, Bk ZWIEE T E A . R 100 mL
4K T 250 mL HEIR R, T R A Y
PRI E, L 3 200 r/min, ATEEBERE S DA
1 mL 1% WIS FRIEI, 200 °C R E R, #
FEANA 1 mL B BERCE (0 1% A BIR =i, 15
JIE AR 4 B AE B0 R RS2 Lk, R g P
BRI H, 4 CARFAR SR . 43 5E o R
B BANEREE | BT BT (transmis-
sion electron microscope, TEM) $9##7% M nano zs90
L P ASONT S AR 455 Vs W A Jo i S 12

JeAR et & % PR LS SE: d BRI
e G i S e D, TRV RS L B
VBV 375 TR BE A0 0 W T T 5 1) IS AR 4 I 5 5
HE— 2 B RFRIEPTA . B 5~10 mL B AR 4 5 Wi
THIEARAT, AT S IR Z 0 SO BORE

I 150 pL B AR 4 W T 96 LA, i I 4%
A 4366 BE HTE 400~700 nm AT 4K 9
0 SRR SO, 38 e A R S ) U8 K D e
TR & RIAZ

TEM J& A Wi e {042 KN KB A3 5 1 B
B ELIE A RN s, B 200 pl A 1A 4 7 0 Jin
TEH M _E, EE 10 min, 8 4% BORIA (14 1A 4
VU, 1R T s 2k 5 I e AR 42 VR 2~3 1K,
TR SEAF T 0T o 8 37 S L ORI S AR 4
YRR ELAR RN . TER KA s oL, B A
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UK -STRET S K Ey A NN | 2N D W& TR R

Zetasizer (Y 2% R G fit H ah BB HUST (DLS) %
A [ 0K LR F UK A 0REAR B & 4T
RSE, Al E ST A B 0L S0 6 SR AR A s M
13 ERF R RIS o B 1 mL 28 4 1 e iR 4
VAR T SR SCRE vt b, SEATREAR A
14 BRUEESIRICHEEI%E

L A bR I 1 BOE pH AT RIS B AR
ICHE IR SC5S, ARHE Omidfar 250" (1) 7k,
Wi AL, BEbR IO : B 1 mL AR S
W, HIA 50 uL 0.02 mol/L K,CO; YA pH 1 &
Wi, WHERS, A 9.3 pg/mL 4ifbLiy BT,
Z FWEE 15 min, fIIA 50 uL 10% BSA ## 5 30
min $EA7TE, 250 (8 410 r/min, 4 °C, 20 min)
JEF EIEW, 8 100 pL S (0.01 mol/L PBS,
pH 7.4, 5 1% BSA Fll 10% JEHH) HEUIE., KA
AR UL A3 500 BE T I A A RS i £
4 °C 117
1.5 RAEEREEMEQN-FNESR

NC JEAE 40% Wi £ P55 F -4 30 min, {#
XYZ = 4E R 4 A R A 206 1 mg/mL #lifk
FIBRBTAIEEST I 1gG A8 AE NC R I, K%k 30 cm,
AN 0.7 uL/em, 37 °C fHIRMLAE T4 2 h 7E N
RACE RN 26 (T £k) FIIR R4k (C £R); it
SR, B RPRPUABTIRTE SRR I, BiREA
33 uL/em, 37 °C T4 2 h, FESHALHL)S 37 °C
Tl FEFRPTAIE B, IR K E . NC i
A bRE AR E T R RS WG 7E PVC AR |
o R i A s DI BT U1 4 mm {405,
) #E 7E B R AU i — S AU R R 5E, B
KIS A ZE 25, B 100 pl 7R AG I RE S hn 2 fin A
fL, 5min MAEAESER, KR ZOR4t A= R T
PRARAT
1.6 F3 AR B A58 IE

REEBIEEE  FH)ZEHE B (0.05
mol/L Tris-HCI, pH 9.0, 7 1% Tween-20) % K&
T™ 43 9 Fs B2 10, 1. 0.1, 0.05. 0.025. 0.01,
0.005. 0.001 11 0 ug/mL, {8 FH £H 25 4 ARG - %o
AR BE Y TM AR EA TR, 5 min 2 P 2 HES
Ry TRRE S, /] Adobe Photoshop
CC 2019 F1 Excel 2019 #4338 T 6K A,
TM WREENREAAR, T ZORBEE DR, Zeilithsk.
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4 I IE SR 5 HAr i U i B B
%% Kamath 555 (7L IFRE B, 43 5IFREL 1 g
WL MEN L AL ER L NELH (Larimichthys
polyactis). KZZE} (Scophthalmus maximus). KP4
T (Gadus morhua) . /WERE I, (Loligo oshimai)
R ML DL IR R
(Oratosquilla oratoria). T K JRFEMF (Procambarus
clarkiiy, FEWNEE I EF (Homarus americanus). =¥
BT TP AEGHEIE (Eriocheir sinensis). " [E 1
XFHF (Fenneropenaeus chinensis) F1 FLEHTEXT IR 4 L
WAL, 1:5W/V) A 5 mL 28U [0.05 mol/L
Tris-HCI, pH 8.2, % 0.2 mol/L KCI F1 0.5 mmol/L
ZWRIIERE (DTT)], i FH w2 25 BopLxt ik
AILIA 2 20 5 33 43 I 5~10 min, {5 $52 O AL IR 41
SURAA], JRIGHEEC 10 min, B0 (4 °C, 9000
r/min, 10 min), BCEVEH, 022 pm JE BT IE,
BCA 50 &l o 2 VR B, HHE AT A RV H:
MiBEZE 1 pg/mL, B 100 pL EINAESEEFL, 5 min
A

AR 57 L PN FAE ) AR S5 R 4K
(coefficient of variation, CV) 3 5z B 1K 4 6 % 2
MromE s &, IRUE] —HE A, fER—K
X 10, 1 A1 0.1 pg/mL 3 A~ FE KB KRk T™M
WG AT Z R (n=10), HUAS [R]FHE v A 0 - X6F
3R K FEB KR TM BT BIFESS 1, 2.0 3,
4, 5 RIEATKEIN, 8 TR EESRITEHLN |
HlE] A2 5 R

AR MENESRE  SHESCERITAR AR,
X IRAR A% AR PEHEA T I, M) —HE i 25 0T
HAL G Sc, T 37 °cCHEIRMEA R 1T, 7EfR
FERS 0, 1. 3817 KX 0.1, 1110 pg/mL 3 4
WK KSR TM I BGEEAT R (n=3), 43515
il 85 24 K AR AR SR 7 L, @t T T K
ML R RAE A SR IR E T

VRGN EX oah ey 33 TR S
i [T 35k 73 BT 7 T B e 11 K 2R B 4 1)
0. 0.1, 1110 pg/mL (KR TM ¥ A £
AN HARNE F 0 FE YR B AT R,
SRJE X PO AT (n=3) o 73 BIFREL 4 {5 43
T, Eh . BAMAERNFEES 1, H
H 3 AR 3 B IMAZEIRE S 0.1, 1 H1 10 pg/mL B9K
SRTM W, VI E RS AXTIRA, ERTHE
5~10 min, JIAZERY S mL F2HR, Rz 1R
A1 15 min, #.0 (12 000 r/min, 10 min) J& HX
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VW, i 0.22 pm PR, ML 100 pL 98 AT
ioRil
1.7 HERYHRRR

ol A S %) ) T B S PR B R A T R
D, 1 — 25 DEAl D v 8 R I B B S B oz FH 4
TFHBT L AL & i . AR SR 4 Wk
ft, AR e R R T SUR AR MR Sl 3 2
TSR T, AR e B T
ATRE S A i o, PR RPRTE S A 722k
YIS, HARTE T A re et A = W e 2 iy i
M7= ARSI, BWAS TR
AL ST | PR B R AR B A 2 I
HSERYI 0 (£ 1),

YRR S FORES (10.00£0.01) g F 50 mL
BLOA, 1S (W) ISR ER 2588 b 8 Th g
I ZE, BT TE ) 1 KU AT, (8 e e A
P ASCRE PR R T E A B, ) 5 R TR AR o B 0.5 g
ERES, 115 (W/V) A 7.5 mL & A RB0K, 3k
R E 10 min, B0 (4 °C, 9 000 r/min, 10 min)
BBV, 0.22 pm JEARET B R 2% . B 100 pL fF
DR, i IAE R R EREIX . A8 FF 5 min SEHUK:
Mgk

1.8 BIESHT

1 F§ Adobe Photoshop CC 2019 % {42 BUAG: il
K TLIKEM, {1 Image T #14 %t SDS-PAGE
s ali AL PTAR A 2R 1 45 HETT K BE A0 AT, fif T Excel
2019 BRAF X SL B R AT AE o T, A B D
3 UCOF-A7 5 56 1) - Y {8 R AR o O 22 12 X R
fd 11 Origin 2018 R A TEHRAE K 437 o

2 R

2.1 FUiRSEL R AR Tl

FLT rProtein G Fl rProtein A XTHUAR MY 5 & 25
iy, WRE. REmbEbURnE# T4k, 1gG
YU T i EE (H 8%) MEeeE (L &F) 4Ia, Ho
FHEZ 50 ku, FREEZ) 25 ku™', YkiE 112 43 )
el fb i BT RSB, PRRPUIR Y R 25 ku
AR BE R 50 ku TR BE, PERAXTLTE4ifk)n , B
257 M HA R 22 4y, iE it SDS-PAGE & [
FEL YK B8R A3 M K Tmage J BRPE XS 88 71 461 04T K
O, A5 H ARPUIAR B 4l Y T 95% (K 1).

WB SZH6 56 UE 9 bk 4l AL A il S R 1 AE
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x1 RYHREHERRER
Tab.1 Allergen labels of food samples

EERE] TR

number sample names

[[WEES

ingredients

BB bR%E

allergen label

SHFBIRTHEYIFE labeled crustaceans foods

1 KL AT} HRB AN JBIR TR R
2 ESSEER S 3 U (5.5%)
3 EACRWNAL fEEAR (40%)
4 SRR RS R, /A
5 JEZF 2 e NN OB R
6 GRS N TR RO B R
7 IREHFEETR LK A NN
8 RSB H ek kg Ry
9 SRIRUR 28 JRR R 7% E
10 JPR B T A HRHY L R TR AR
11 iR F (%) IRINERR
12 B 2T KRR K B R TEEER R
13 TR AT bEI
RS S FEFTHEAE  may contain traces of crustaceans
14 1 E 1) N
15 HINRE R NE
16 IRTRAL I B AL E A A
17 HERE /N /INR NE
18 I N KA e
REFPFATHEMR  does not contain crustaceans
19 S e
20 JER A e

TN RE L R S

E AN EAR (IR

e = NS SN

- NIPNCNE S TN D]
RS e
BN K EAERR R

CENENIL T E SN e
BRI A Rl R 7 R A
N HIFE (IF)

FURL DUEHG . S, B4, TR B
ARARE

A KE e R H bl AR bl
EriUR . TS RS

THMYE, AN e

BN REL, RPN A A B
AR R T BRI I SE R B A b
Lt =t H5ek R L
AP i T R Sl R SR A I

:
ol

PRV RE.
ARAREE,  PIRAEHI S8 P ) 2%

e R SRR R BUR bR R 1 S e P e A, A BUURE BOR A R 145 R S BRI O <RI KRR <HESIT AL
CHTTHT R =R AT RE S SRR TR A R TP EUT5.5%A140% A BC R A IRy i

Notes: the ingredients and allergen labels listed in the table mainly involve crustacean species, and other allergen information is not all listed; sample no.
14 fish surimi products in the table is a mixture of "lobster flavor balls", "sea cucumber juice fish balls" and "abalone juice fish balls ", three kinds of
food products that may contain crustaceans; the numbers 5.5% and 40% in the table are the amount of shrimp powder added to the ingredients

Aifb i RPT S, B TM A ER BN S
FHARIFIARZE S (K 2-b), alifb S RIRE S HF
TR TM 25 A e 008, (H5G0 . B 0LA T™M 454
RE IS, FIHABMIRARZE S (F 2-¢). PTS T™M
Lh A RE R T BT, RyrSREAL AR
Tt (18 2), BITHFEZE TM GRBRFI 0w A
RIPE, AR PIRRPUIARY S U | 45 & RE T 300 .
22 BRAERELTE

ATEE E R R A TR IZ TG
R SR ICARUUE . IR S BB,
KT TN /INBORL, 5V MR b 2 5 3 4 Uk K
INAREYET, M TCEERIE A bR bR I B i . SEae
A5 B 40 nm BRI GE RS L P T B e R4 (1
(L), Wl EECEIRY, KGR AR EY

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

(& 3-a), SXIBLNT IWFoR LS R —3, R IR Ss
IRF AR A ELA R e AR 1 B o

UV-Vis 5% 41 510~550 nm (7]
D, DX PRl P 2 B0 — R A 0, e AR TR A 08 < B
FERBE IS, JS0RE /N 9 A 31 B e s iz i
VR SE RS, BURIER /DN, A URL R IR . S5 R
W RS 530 nm A BRI g, HLIEE TEHE
7 (K 3-b), 5T BFR s R —, Hoh-n]
UL A3 6 BE 1k 5 A O v A e 1T DA HE — 20 M e 4
LAY T

TEM #= Zetasizer Nano #%/E A% & Zk B
B, Zead TEM 8RR BEACIN A, 4 ok 2 Bk
¥ R RN R —, SEERAR 4518 41.6 nm
1 43.8 nm (1#] 3-c, d); %7€ 45 R 110 I 52 50 1 A5
) JE AR 4 T TRUBURE A3 A S 381 5], R AR R /N —
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ku M 1 2
180 —

135——

100 —

75— -

63 —— o m——— |

T -
17—
T

B 1 stk ik EE
MARERIIL: 1R 2 i, 2. %% wiEdifk
Fig. 1 SDS-PAGE results of purified
polyclonal antibodies

M. marker; 1. rat polyclonal antibody; 2. rabbit polyclonal antibody
T A2 B 2 BT AN 5 7k B K
23 FENRYE

Bt ROR TM W B TR, T 6
SR NOR FEAE LR Z T (K] 4), 5 BAPEXT IR S A
Fo, TM VB 10 ng/mL ), T 28 (5 58 5 F1 K

ku M1 23456 728910 ku

180 —
1 = 1FRE
10) —ww =mEmEc = 75—
75 — w. WEE=E
63—_ — S —
48 - So=E=E= 48 _
e =l =
- - .
35_~-!_-_ _..- 35
25 =Ry -
— -
" - 17 _

(@)

123 4 5 6 7 8 910 ku

V() S AR AR EL AL AR PRI, R I O 9 A R B
Kt BRI E N 10 ng/mL. Ty ¥k (1 R B850 15 Skt !
A8 e S S RN T IR, HE 10~100
ng/mLyE Bl o BEAR T 15 0 10 £ i AL BEAR B L %
JEFE T 7 R R AR A 100 pg/kg,
5 ) 3 5 PR A 1~100 mig/kg 3 FH 9 8 55K

24 FIERERRM

JLANEEXTIR | PR BXTIE | g QRS IR . 98
N TIRIR | = PetR 11 v AR gi B e 25 P 2 28K
PR RSSO BRI, SN . BN F R
PR S5 ME Sh R S ARG 45 R R BRI L ARG 6 SR A
BEPRIEOL . TE 19 FAEAR ORI b, X TRk
AR AR R DUR DN 25 SR 55 P M (K] 5). #K
PRI = WA I T 28 S (8 SRR A R | 8 S5 5228
YRR B SE AR ST B TM 22 (604 26 5 1 1Y [ I8
PE, 2 TM Z 380 AR 5 B FnSCiik s ™, ml 0
F 722 TM Z 8] A4 [R5 15 35 86%~98%, 5k
¥ TM R TEMEE IR 63%~82%, g FeWR 4 fn
RS A & — AR, il &£
B BT AR AT AR S 5k e R v AR Y AE RO AR R 1, A
7= AR A8 SO P, S 0K I DL R R R AR i
SRR N E P, IREE RS AR PG 4
RV A, SHIFEIOK M TM 454 88 1,
SIS ERA R DL TM A 5 S 454 .

2.5 FEMBEERBREM

iH 3 RGN R At PRI E] CV R DA ST A
M7y EA P, HEEFHEA CV (B350 5.60%~

1 23 45 6 7 8 910

(b) ©

E2 GEENFFAgrintEREER
(a) A KA, (b) RPTREEZE R, (o) RPieEeZ i, M marker, 1. TM, 24685, 3I3EMAFIA(F; 4.K4d5, SAHFLE UL 6.

VAR 7R SR 94K 10EA

Fig.2 Assessing the specificity of purified antibodies by Western Blot (WB)

(a) SDS-PAGE results; (b) WB results of rat polyclonal antibody; (¢) WB results of rabbit polyclonal antibody; M. marker, 1. TM; 2. L. japonicas; 3. R.

philippinarum; 4. C. gigas; 5. C. farreri; 6. B. canaliculatu; 7. P. trituberculatus; 8. chicken; 9. beef; 10. pork
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73 WAL, A5 WIFEOKT i T MR LR AR 1 A 4 Ay S AT DA I Tk Ay s B ] 1275
- 0.6 r
o (530,054
0.5 ‘
8 04+ [
feid § \
R L 03 f ‘
X 2
02 :
0.1 + \
\
0 n n n n n n n )
350 400 450 500 550 600 650 700 750
WK /mm
wave length
(a) (b)
12,443 . IS ¢ (43.8,13.7)
A e
%‘g 10 +
XTS5
O 1 il 1 1 PR EEa |
10 100 1 000
KR 53 9 /nm
= size
(c) (d)
B3 S&9KRBRMRLE
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Fig. 3 Characterization of gold nanoparticles

(a) visual identification; (b) UV-Vis absorption spectra; (¢) TEM image; (d) result of Zetasizer Nano. In Fig. (c), microscope JEM-1200EX, accelerating

voltage 100 kV, magnification 400 000x
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(a) the changing trend of the gray value of T-line; (b) results of visual
inspection

R A B R T SR PR RORE, A B
WA, ARTI7 R BAG B 5 IS0 A A3 AN 5
U BEAROCHLPIZHEY, T — S0 H A DL 2K ™ it 5

1 2 3 4 5 6

P 3 .
y {' L

7 8 9 11 12

:] :] ’ :]

18 19

13 14 15

E 5 #@N5EFRMEIESR
LA, 208, 3. 09, 4.%FW, 5. /h8EH, 6 KZE6E, 7. K78
YOS, 8 FEFRTEEAAF, 9 MiFLE L, 10.958E, 11 NEIE DI,
12. IRk, 13 50 IREECHF, 14, EMBERAR, 15~16. =Mk 18
17. PAEYR B IR, 18, P EBIRXAR, 19, FLAREXS IR
Fig. 5 Evaluation results of specificity of
developed method
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7. G. morhua; 8. R. philippinarum; 9. C. farreri; 10. B. canaliculatu; 11.
L. oshimai; 12. O. oratoria; 13. P. clarkii; 14. H. americanus; 15-16. P.

trituberculatus; 17. E. sinensis; 18. F. chinensis; 19. L. vannamei
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Tab.2 Evaluation results of precision of the detection method

AL 57 R LA 5 R
TMIK % /(pg/mL) CV of intra-assay CV of inter-assay
concentration of TM SEHTER IR PE A - SEHITER IR BEAE -
grayscale average of T-line ° grayscale average of T-line °
0.1 3075.60 3.19 2955.28 15.18
1 6279.54 7.27 6343.73 12.64
10 12738.04 1.91 12539.60 5.60

R3 ENAEEREITGER

Tab.3 Evaluation results of the accuracy of the detection method

TR B %
TMKFE/(ug/mL) recovery rate of standard addition
concentration of TM HH &3k AR T P
noodles steamed bread beef mushroom sauce potato chips

0 _ _ _ _

0.1 89.78 99.97 91.26 113.63
1 97.87 104.63 100.71 126.66
10 81.64 85.67 82.64 118.41

T R RIS RN

Notes: means the test result id negative
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Fig. 6 Evaluation results of the stability of the detection method

(a) color intensity change of C line and T line of test strip; (b) variation range of gray value of T-line
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The numbered samples in the figure correspond to Tab. 1-allergen labels

of food samples
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Establishment and application of
colloidal gold immunochromatographic method for rapid detection of
major allergen tropomyosin in crustacean aquatic products

GAO Hongyan ', ZHAO Jinlong', WANG Yaqing >, JIANG Qiuyan ’,
HUANG Yuhao', LINHong', LI Zhenxing"

(1. Ocean University of China, College of Food Science and Engineering, Qingdao 266003, China,
2. Qingdao Marine Food Nutrition and Health Innovation Research Institute, Qingdao 266109, China,
3. Shandong Institute of Commerce and Technology, Jinan 250103, China)

Abstract: Currently, food allergy has become a food safety issue of global concern, and there is no effective cure
at home and abroad. Avoiding the intake of allergens is the best solution to prevent food allergies; therefore, the
construction of a rapid and sensitive allergen detection system is of great research significance to ensure the safety
of consumers. A colloidal gold immunochromatographic method was established with tropomyosin (TM) of
Litopenaeus vannamei as the detection target for the rapid detection of major allergens TM in crustacean aquatic
products. SD rats and New Zealand rabbits were immunized with natural TM to prepare polyclonal antibodies.
Then, the immunochromatographic test strips were assembled based on the double antibody sandwich principle
using 40 nm colloidal gold labeled rat anti-TM IgG as detection antibodies and rabbit anti-TM IgG as capture anti-
bodies for the detection of commercial food samples. The test strip can display the results within 5 min with a 10
ng/mL visual detection limit. The developed immunochromatographic test strips showed high specificity to crusta-
cean, such as shrimp, crab, Procambarus clarkii and Homarus americanus, although there is a weak cross reaction
with clams and scallops. The recoveries of standard addition in commercial food products without crustaceans
were 81%-126%, indicating the method's high accuracy. The intra-and inter-batch coefficient of variation of the
test strip was less than 15%. Additionally, the test results of the actual food samples were consistent with the food
allergen label. The results show that the developed method possesses sufficient sensitivity and specificity. There-
fore, it can effectively detect crustacean residues in a variety of matrices and commercial food samples and has
strong practical application value.

Key words: Litopenaeus vannamei; crustacean; tropomyosin; colloidal gold immunochromatography; allergen

detection
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