e Ao ﬁ M (7308 ca £ (ARFEIUE) FSTA
b ™ a ¥ AAE S BRI SR IS T HEFHIOBTICSTPCD

® B I 4 M =® SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY EABCET RCCSEEIZUFAREH
&ﬁ - B - ik - XTH - %E hEEYES R S inoMediEEIH hERHIZOERRA
hEEREET

RE BRI ELISATIZE S ELISA J5 vk B 7 % HAE I T8 - LA BT SY

fALE, FRA, RHIK, T 7O, RER, iR

Development of Sandwich and Competitive ELISA Formats to Determine Soybean Allergen: Evaluation of Their
Performance to Detect Soy in Processed Food

ZHU Liyan, LI Siyue, HUANG Jianlian, JIANG Yinmei, WAN Shuo, ZHAO Jinlong, and LI Zhenxing

TELR IR BE View online: https://doi.org/10.13386/j.issn11002-0306.2022030205

T BRI A HAB S TR

Articles you may be interested in

CPA-EPSPSHE FIHLIR ] 8 M H D ELISAE S A J5 vk it T
Preparation of Antibodies against CP4—EPSPS and Establishment of Its Quantitative DAS-ELISA
B TR, 2020, 41(14): 69-74

Bt AR AR S U AN T 12 O TS

Research Progress of Peanut Allergen and Its Detection Methods

B T RHE. 2018, 39(22): 314-318,327

008 ) it A v R A S A R P i

Research Progress of the Allergens and Its Control System in Baked Product

B TR, 2020, 41(5): 201-205,214

AELE SRR | RSO T R RO R RIS

Advances in research on the detection of peanut allergens, desensitized process and therapy

i Tl BHE. 2017(18): 306-311

AR P o R (i — A s ) S35 R e R (33— = T DU AT A g S5 P X R ) s
Determination of Allergens of Litopenaeus vannamei by HPLC—QTOF and Triple Quadrupole Mass Spectrometer
B TAERHE. 2019, 40(4): 232-237,244

X WGP MIGERE . AN LR 3R M IF] 4 5 4 ELIS ARG D7 i F 5

Indirect Competitive ELISA for Detection of Amantadine,Rimantadine and Soramantadine in Chicken and Duck Meat

A T RHE. 2021, 42(1): 286-291

KEMAG AT, PAFHE ML



543 % 4 24 ) i Tl B Vol. 43 No. 24
2022 4F 12 H Science and Technology of Food Industry Dec. 2022
AALHE, A5 SERR, BUARER, S KRG R0 ELISA FISE4+ ELISA J7 i i # Sy BOHAE I T it b BB SE (0], & Tl RHE,
2022, 43(24): 180—188. doi: 10.13386/j.issn1002-0306.2022030205

ZHU Liyan, LI Siyue, HUANG Jianlian, et al. Development of Sandwich and Competitive ELISA Formats to Determine Soybean

Allergen: Evaluation of Their Performance to Detect Soy in Processed Food[J]. Science and Technology of Food Industry, 2022,
43(24): 180—188. (in Chinese with English abstract). doi: 10.13386/j.issn11002-0306.2022030205

- EYTIE -
KAL) Je 0 ELISA HIZES ELISA Jjik
[y S HAE I T A b v FHIFSE
KRALHE' S, RS, B IIIRE Y, A L, RERS, TR
(1R AR AR AR AR T S TF B I F, 485 17 361022;

2.5 BT 42 F IR AN A PR 5], AE 2 1] 361022;
P ESEFERFARASEE TSR, LAF S 266003)

(d

d

A4

H BEAILUKZRATHRN A, BT ik, RFEAN K ETHR G R CEBERLZRM T % (sandwich-
enzyme linked immunosorbent assay) = 8] 4% 5% 4 B 8% %, 7% A I} 7 & (indirect competitive enzyme-linked immuno-
sorbent assay) , iBiTEERA TR EDLE R, iR R B EICE B ARSI AR R4 RGAEN, X F A ks
FTRE, ARTESAMERLER, £2%&2%, £ ELISA 7 %44k & K E A 0.0078~30 pg/mL 58 B P9 2008 B
WFHEM X R, BE TN y=0.2333x+0.0692, 7 FH R=0.995. 554 ELISA 7 k694 MEHE A 10~100000 ng/mL,
RAKAE M T A 10 ng/mL. 3 AAE T 3T AR B SR B, & ELISA 42N G ¢ B £ 3 F 55 % ELISA #0 5
B e E, &k 100% A L; mad Ry Aede Ty KALBR B 205580, A%, BERFHEEI, £4 ELISA A
MG R ECER 23 T £ ELISA NG 6= E, st KB £ W74, 554 ELISA 74N kEESs T
%3 ELISA, @3t m o b @ £ dpbde 2 M, S5 /74N, & ELISA #4NKE 2ok & T84
ELISA, %Lk, 5t 4 BELISA 74 R E AT RMWARLS, 23 FEIHR S, LS ELISA 7 ZERNT RN
RO E, B TER &, AT EAES AL RTE N E LB EHGED,

KHEIR: K £, AR, WA & ELISA, 54 ELISA, -1 ok

e
hE %S :R392.8 SCRRFRINAD: A XEHRS:1002-0306(2022)24—0180—09 Fat
DOI: 10.13386/j.issn1002-0306.2022030205 TR

Development of Sandwich and Competitive ELISA Formats to
Determine Soybean Allergen: Evaluation of Their Performance to
Detect Soy in Processed Food

ZHU Liyan"?, LI Siyue’, HUANG Jianlian'?, JIANG Yinmei?, WAN Shuo'?, ZHAO Jinlong’, LI Zhenxing>"

(1.Key Laboratory of Refrigeration and Conditioning Aquatic Products Processing, Ministry of Agriculture and Rural
Affairs, Xiamen 361022, China;
2.Fujian Anjoy Food Share Co., Ltd., Xiamen 361022, China;
3.College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Taking soybean mixed allergens as the target, a sandwich-enzyme linked immunosorbent assay and an indirect
competitive enzyme-linked immunosorbent assay for the rapid and convenient detection of soybean allergens were
established. The two methods were compared through the recovery experiment of actual processed samples, the recovery
experiment of spiked food and the detection of real food samples, and their respective application scopes were determined.
Sandwich ELISA method, the standard concentration was in the range of 0.0078~30 pg/mL, showing a good linear
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relationship, the curve equation was y=0.2333x+0.0692 with coefficient of determination R*=0.995. The detection range of

the competitive ELISA method was 10~100000 ng/mL, and the lowest detection limit was 10 ng/mL. The recovery rate of

orange juice after sandwich ELISA was higher than that after competitive ELISA, reaching more than 100%. For chocolate,

beef sauce, bread and cake with complex ingredients and processing methods, the recovery rate after competitive ELISA

was higher than that after double-antibody sandwich ELISA. In the detection of soybean allergens in fermented foods, the

concentration detected by competitive ELISA was higher than that detected by sandwich ELISA, while in the detection of

simple ingredients such as sesame paste and soy milk, the concentration detected by sandwich ELISA was slightly higher

than that detected by competitive ELISA. In general, the competitive ELISA method was more suitable for the food with

complex food matrix and deeply processed, while the sandwich ELISA method was more suitable for the food with simple

food ingredients and lightly processed food, both of the two methods can achieve more accurate detection in their respective

application scope.
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6 ng/mL), il bR Er 26 . b th 26 0% 1= 7 72 R
y=0.2333x+0.0692, R* &7 0.995, H.H x FRPTIEAY
e, y FoRA R EPURR G, NGRS E, %
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PrUERRZR LM C R R AT

2.4 3% ELISA EERNGERENL

241 FAEPURABIMR B N E SR 1T
o MBS A, BEE DU IR, OD {H tuik>k
ARG, YIRS My 2.5 pg/mL I}, B 2RI,
IR 2 AP R A 2.5 pg/mL .

242 HfE—Pr. P TAERENADLIE 5 R0
2% 2. MRETIEPUATRRAEECH 20000 f5H], ©48
IR BT, RGBT EON 2x10* F5H5 N3] 4<10* 175
Bt W' FEAEAT & BH S A REAER, SCRT Seks— P BE
FEEE R 20000 75, FIALEE P, 4 Pk B 8Ch
8x10* %A, OD fH 1A% 1.3, HAFSAEARM, Frinl
W R B EE fy 80000 1% . R, B i A Wk BT
R e R B Ry 2.5 pg/mL, G 22 v R S AR B
15%0CR 20000 1%, HRP dnicEdide 1gG A M B
1E550M 80000 1% .

2.43 PrUERIZ S, MEPUR . DUk RAER T
VEUREE S, #2208 1.2.4.1 PFRAE2E BRI 5 AN ) R st
TEORHRE R O GRE(E . EEHRE (E] 5), Kyl
24 10~100000 ng/mL, FARKHMBR > 10 ng/mL.
2.5 3% ELISA J33AFXUn R ELISA F53AHI 04
B

2.5.1 SEBRAITAES, LSS R et SR T
BLEERT, B 3.0 g RKEMMFTEEL 20.0 g miA b, 3847

M= (B/B,)

1000 10000100000

01 1 10 100
K EHR I (ng/mL)
K5 $E4r ELISA Jriktnifiih sk
Fig.5 Standard curve of competitive ELISA method

B . HIVETE U, F4 R S U R O 5 A
T AL R 728 P AR, R U 2R P A B
MiReE, FH3E9r ELISA JyikHIPLIe.0r ELISA Jrik
Sy SR 2 FRE S I A R 2 e s i TR &
A E Y S i ATE 40%~50%, 1) AR R s 2
AT IR . S SR L3 3.
MNEE R TE, FE L it i i S5 210 T 5 19

BPIREN, e ELISA A5 A% e 3R 2w T T
Je.t» ELISA Y RIKCE, iZ 45 5 De 250 (FoE 45
P2, XITHEARE D M ZERIZIAIIN T4 T, sk
TR A Z PR R, PIRREUARASRE IR 51
TR E AR R AL, W se4 ELISA Hrgiis
TG ER AN ZRANE, T DAL ELISA ks

1 HERAU TR AL

Table 1 Results of chessboard method for optimination coating concentration
e " KT AR (ng/mL)
— PR PSS

10 5 2.5 1.25 0.63 0.31 0.16 0
2x10* 1.80 1.55 1.50 1.13 0.92 0.47 0.23 0.01
4x10* 1.06 1.06 0.98 0.86 0.51 0.25 0.13 0.01
8x10* 0.82 0.66 0.58 0.49 0.39 0.14 0.07 0.01
1.6x10° 0.47 0.38 0.36 0.29 0.21 0.08 0.04 0.01
3.2x10° 0.28 0.22 0.20 0.16 0.09 0.05 0.03 0.01
0 0.06 0.05 0.04 0.03 0.02 0.01 0.01 0.01

2 MR —BUR P TR EE
Table 2 Results of chessboard method for optimination of primary antibody and secondary antibody
- \, — PR RRAEEL
ZhUM B AL
1x10* 2x10* 4x10* 8x10* 1.6x10° 0

2x10* 3.73 3.13 1.77 1.42 0.81 0.03

4x10* 2.59 2.01 1.28 0.72 0.39 0.03

8x10* 1.69 1.31 0.71 0.40 0.22 0.03

1.6x10° 0.94 0.63 0.38 0.22 0.14 0.03

3.2x10° 0.50 0.34 0.21 0.12 0.08 0.02

0 0.03 0.02 0.03 0.03 0.02 0.02

# 3 L4 ELISA IEHRTIE . ELISA BN ks
Table 3  Results of actual processed samples by competitive ELISA and double-antibody sandwich ELISA

Bk KRBT (mg/g) AR BIEEINE (mg/g)  ELISAMEE (mg/gliil) MR (%) ELISAIEM (mg/giEAs) MR (%)
Je.LELISA 150 60 30.12+0.53 50.20+0.88 27.98+0.61 46.60+0.42
SLFELISA 150 60 35.66+0.34 59.40+0.16 31.35+0.55 52.30+0.32
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MABIAIE H, Sa4 ELISA J7ikal LK 2]
2.5.2 JnbrE s ENREE R KRS BRI R GIR G
S IERONMA = FAR S KRG E AN B (R, 15
va I AR L RZOREE S 0.5, 20 5 pg/mL, FXL
hide.r> ELISA Jrikfsa4s ELISA WIFP 7 ok i AT
IARSCE, AR PEAGIN S R EIReR . S5 ISR 4,

S ILTRE S RS T, NG IR T n] DU H X
Je .t ELISA J7 35 K I 45 2] 1) [ A S5 228 8 T 3e
ELISA, Bt b i or faf 50, in AN 4%, FEIXFh MBS
Hh, Jeats ELISA Jy ik i AEnf e fn R s 4 22l 1
a4+ ELISA Jrik, iX 5 Segura & [y 58— 2 .
ARJEAETS 5a 1A P v, YR U bRk
AR (0.5 pg/mL) A}, APTIEL> ELISA HysAa A £
KU, 354 ELISA J7 s bR ) 7 A it
TR IAETE, ISR 68% Fil 76%, RIS 25 14
JEL PRI AT B 2 PRI Ay 326 I v sl 3 1A 4 2, SR IS s 1 5
ma, AEAEAA b AEIXRT R b s 22, N TR A 4
P EIRE SR, SE4 ELISA J7 B8 2B hiE
8
2.5.3  ELIFESLTINSE 55 T XS B S B4
FRENRCSZ S, RIS T HRP R B, 4 e S0,
POl P BT L RO, X LR E AR AS
b, Sy RN B S R BIARTE T R SR
41, DET R RO X PR B AR 28 b ARAR R %
53 KRATES ELISA FIXPLIE.L> ELISA Jy kXt ix
5 PR EYIIE RGN, Z5 RNk 5.

25 o, AR RO v R e A S v
Jeits ELISA J7EEHI 34 ELISA J7 EE#R AN E] T 44
R BUR MAEALE, (R 2 MR B bR 2s I
P R U LSy, 33X T B2 TR S 2R =20

WHE TS XAF YT . FEYET S v h A AR A 3
KGR RSy, X ShR& kLR L HGR R —2K,
TEXTH M AN B R, 324 ELISA Jriktbke
> ELISA J7 1K I 2] 114 R ik ST 5 B it v —
o SORTHE WL N o v SR AR TR
fih, REEATE TP R ER FTA SE R, 23 S EcE se AR
TR L P BRAIS, B35 038 R, ol X ad il
TR ZRAN 1 IR, E T EJe. 0 ELISA Jrik ok
SO A UERRA MBI 4 JH b B e R B Y EXT R
Wy R S R ARSI, ety ELISA JrikZE bhse
4 ELISA J7 0 R A FIUEM PE B ik, x5 2
AT 45 B — 200, X sl 5., &2 T &
Sk, 8IS FH T80 ELISA J7 BT it R
FRARGEIN , T TRBEn T, I T4 Eu A 2 A £
Sei3s, BE5h H T35 4 ELISA J7 Bk b e o sk
BUFME R
3 iTig

ARBFFEAIA GENT T RGN R S A U A I O
ELISA J7iEMzedr ELISA Jyisk, it SCBRin T AE &
MO TSI 56 | AR B i [RDSCSIZ 56 DA K o B SIS B R
A BRI, XF 54 ELISA ARG TIe.0> ELISA 75HY
i VBRI T T EeER, 4531, 354 ELISA LI
FHTF &Y R 2%, Load BRI T 80, i e
ELISA LB FH T BRI, B T a8,
PARP IR P45 258, 1E45 F s PSR N e 5L
AR HER A

TESEAT NSRRI SE G v, & E0AT 5L 5T 80N, AT
T, BUEE 2R B YIRS, BIKCRESHAIL, T REEE N
B AL 0 B A el Sy 2 ) 2 A AR AR SR S ik
SEUEAARSEIN, I H LT 2H SR TR g AH B4 FH A

F 4 Ti4r ELISA LA ELISA BigrR nic4s
Table 4 Results of competitive ELISA method and double-antibody sandwich ELISA method for the detection of labeled food

FETTRE KT BUR AR (pg/mL) Je U ELISAREIN ¢ FE (ug/mL) ISR (%) LG ELISARM IR B (ug/mL) [T (%)
0.5 0.59+0.32 118.00+0.64 0.47+0.38 94.00+0.76

s 2 1.89+0.56 94.50+£0.28 1.92+0.31 96.00£0.16

5 5.35+1.01 107.00+0.20 4.93+0.56 98.600.11

0.5 ND ND 0.3420.11 68.00£0.22

1574y 2 1.540.33 77.000.17 2.45+0.45 122.5040.23
5 4.14+1.26 82.80+0.25 4.58+0.99 91.60+0.20

0.5 ND ND 0.38+0.20 76.00+0.40

He 2 1.39+1.32 69.50+0.66 1.51+1.11 75.50+0.56
5 4.23+1.08 84.60+0.22 4.88+1.20 97.60£0.24

T SR FR AP EhR 2 (n=3); NDFRR RAL T ; 250,

# 5 3i4r ELISA IEAIRIIC. ELISA S ELSL i A 4%
Table 5 Results of competitive ELISA and double-antibody sandwich ELISA on real food

EYRES SEAELISAINAS K 3 4505 7 it (mg/mL) J& U ELISAIIFS AR & HUR & & (mg/mL)
i 3.28£0.99 2.56+0.67
BT ND ND
M 0.18+0.36 0.35+0.13
sk 6.52+0.45 5.83+0.21
[SX/Ii} 1.53+0.52 1.89+0.23
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0T AE LA L AHUFRA (B2, LA L
T PSR it ME TS (4 B0 L Bt T £
YEEBER R BT
g5 b, AWEFER A N T O S U i P A
ELISA 007525, IFEAT T A . X =2 e e kel
H R AR P A PRGN AN AT R A L A4S mT
DA 38 3 AN S AT BEARG & )i SR e R RS 1 AR
THREOONE B AU, BAT — 5 B TR S AN
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