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Rapid detection of shrimp allergens based against the polyclonal antibodies
of shrimp tropomyosin common peptide epitopes
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ABSTRACT: Objective To establish a method for simultaneous determination of various shrimp tropomyosins.
Methods By synthesis of common peptide epitopes from different kinds of shrimp, polyclonal antibodies were
produced which could identify a variety of shrimp tropomyosins. A rapid and sensitive ELISA method was
established for the detection of shrimp tropomyosins. Results The method had a good linear relationship in the
range of 4.79~1400 ng/mL, and the linear regression equation was Y=-19.083X+98.303(R?*=0.9813). The limit of
detection was 1.85 ng/mL(IC;,), while the recovery rates were 94.37%~103.45%. The detection method was
cross-responsive with invertebrate tropomyosin and had no cross reaction with fish protein, milk, and peanut protein.
The coefficients of variation of the batch were 3.4%~9.1%, and the coefficients of variation of the plates were
12.9%~19.6%. The storage test showed that the ELISA kit could be stored more than 6 months at 4 °C, which could
be applied for the detection of shrimp allergens in food. Conclusion A simultaneous detection method of a variety
of shrimp tropomyosins is establised successfully based on ELISA using common peptide epitopes.
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Separation of common epitope peptides by HPLC
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Fig.2 Analysis of common epitope peptides by ESI-MS



3966 il 22 A BT A D A 4 ETRE
®1 OWROCKRROKIARERHE
Tablel Determination of concentrations of coated epitope peptide and antibody
65 (ng/mL) BEBRER G2 il 583 5000 fi 2000 i 1000 % 500 f#F
0.1 0.021 0.081 0.536 0.954 0.943 0.951
1 0.034 0.069 0.724 1.021 1.135 1.067
10 0.042 0.001 0.879 1.034 1.182 1.125
100 0.017 0.094 0.854 1.015 0.914 0.923
1000 0.054 0.102 0.831 1.006 0.835 0.524
i L 100 |
32 WREFEABKEBHFERAMAKITEH & M
- N o - i 30 Y=-19.083X+98.303
R 175 5 i LR TR B A T, 2, R R?=0.9813
DERRBUIAR B 2.137 mg/mL., 7EMCIEERN b, SR 60 I
ELISA YEMEHTRALIKAI M, LABHPEILT ODasonm>P 1 wl
XHRRAY 2.1 REAE BT AR, AR 23045 1/ BT
MAFHM Ky 2x10°, 20
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. ) -1 0 1 2 3 4 5 6 7
331 AR IR B A BRI R 4 B LOG(Z%4+#))ng/mL

PUELAIKLL 0.1, 1, 10, 100, 1000 pg/mL #1754
BERRE, FARFALL 1:500, 1:1000, 1:2000, 1:5000 Z&4%
BB ERR R . N3 1 Pis, BUiRve B Mgk B8t
R e N, OD {EAHZEAS RAR K. TR T RE S,
WP, 23 [ R3S T PR S & sk
PN BT R N7 3 T e 4 T G 01 € WX 75 ]
10 pg/mL B, SRR MPLIARR OD K MPUIMIE 1
B EE R 1:2000, HERAKIKIE N 10 pg/mL 1, OD {8453
T 1.034, H:E 1.00 FE, #4810 pg/mL F 1:2000 5357
AR R 3 B s e ) R (SRR I 375 1 LAV B
332 MAEML

AN ELISA Hl/EVRMEMZ, 43R0 IRARE S
FEIR 0.1, 1, 1x10', 1x10%, 1x10°, 1x10*, 1x10%, 1x10°,
1%107 ng/mL HEATHEERGR, 45401 3 Bk, fok . /b
OD {43520 1.05 F10.16, Fir i FR(90% 3 il X Rz () ¥ i)
N 1.85 ng/mL, E &R (20%~80% I il F&XF B v )
4.79~1400 ng/mL. 18 4~z AL OD fHR 0.092, #r
= (standard deviation, SD)>4 0.003, W3- OD+2SD H{E
9 0.086~0.098, 5 10%M il HX%F e B 0.096 AHAF, i
B 5 ] 71 ) 238 571 o ) A A U B (0.78 mg/mL)y 23!
333 HEE

H12¢ 2 AT LA, AN B e BB B i L R) A8 5 3R
BN 3.4%~9.1%, WRIAIES ZECH 12.9%~19.6%, FK5HE
2R FLIAT AR IA] A28 S R BN T 20%. 454k B8 A ) A8 S A
FERTALIMAS SRR o DL R b, AR 7k A7 1
BT FEE M. A BRI Z A7 B e AR R
FEAER 2258, DN e 2300 45 SR 1) MR

& 3 Ci-ELISA # IR [R] Fe (SR 5t i bm vt ih 42 (n=3)
Fig. 3 Standard curve of shrimp allergen detected by Ci-ELISA
(n=3)

#F 2 Ci-ELISA FEHEZE (n=3)
Table2 Precision of Ci-ELISA method (n=3)

RS IR] AL IR T BT (ng/mL)

20 50 100 500
FLIA] CV(%) 8.9 9.1 3.4 7.5
] CV (%) 19.6 15.4 12.9 14.1

334 WIRERNZ

SR FH BT ST 1) 5 4 T IBC SR8y 1% 6 M s i) 6 07 R Bt
AT IARINSE . fh 2 3 ATl XA 3 AN InbR K
SE A5 R 98.67% . 103.45%F1 94.37%, T4 151K)
3AIAR K- 734 [B] R 4351 4 98.87%, 99.23%, 95.78%,
FFA PR BER (70%~120%), £ HAR 154 (90%~105%)3iE
FlZ M.

®3 FERAYMAREIEE
Table3 Recovery rates of spiked samples

IARAT- S [T R (%) Bt 22 (%)
(ng/ke) A 415 1 4175
20 98.67 98.87 2.135 1.057
500 103.45 99.23 1.768 1.219
5000 94.37 95.78 1.245 1.023
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Table4 Specificity of the method

BmREN 2.34 <0.054
XA AR 2.15 <0.054
wAEEN 1.57 <0.054
445 1.32 <0.054
R E N 2.14 0.965
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Table5 Detection of shrimp allergensin different samples
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