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Deter mination of ochratoxin A residuesin grains and cereals by
chemiluminescence immunoassay
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ABSTRACT: Objective To establish a method for determination of ochratoxin A residues in grains and cereals by
chemiluminescence immunoassay. Methods The ochratoxin A hapten was engineered to prepare the coating
solution of the original and polyclonal antibody. The detection procedure was optimized and the evaluation indexes
were validated. The consistency of the actual sample test results was compared between chemiluminescence
immunoassay method and high performance liquid chromatography (HPLC) in order to achieve the establishment of
chemiluminescence immunoassay. Results The 50% binding inhibition (ICs) values of the method were 0.278 ug/L
for ochratoxin A under optimum conditions. The recoveries ranged from 65.4% to 115.8%, the intra-assay and
inter-assay coefficients of variation were less than 15%. The limits of detection (LODs) for the assay were 5.0 pg/kg.
Finally, grains and cereals samples were analyzed by chemiluminescence immunoassay, and the results correlated
well with those obtained using traditional ELISA and HPLC. Conclusion Chemiluminescence immunoassay has

been proved to be an effective analytical technique for using in ochratoxin A monitoring owing to its high sensitivity,

SRR Mo, RATREN, EEMREEMEE, PR S RS . E-mail: 649372879@qq.com
*Corresponding author: YE Yun-Feng, Senior Engineer, Guangxi Institute of Veterinary Drug Control, No.51, Youyi North Road, Nanning,
530001, China. E-mail: 649372879@qq.com



2788 B il 2 A iR A I A 4

%8 &

low cost and ease of handling, which provides a new technical reference for the rapid detection of mycotoxins

residues in food.
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FEMEEFE R A (ochratoxin A, OTA) ZfE1ETAY) .
Tkl Rt A . MuE RPN SYERET, A
SR, T LUK I 1) 7 A A e B B, B 4
FB R . HERE . QUIREEME . SRRk, I HATEAEN
Homtk, W bRERE DTS R 1B K E0e Y s 76 B
AME A ERE R, OTA HHSfEEMEMEZEERIA N
SRR T E SR M IR D = R
OTA K Jy ik Xt £ iy 22 4 (s ) HL AT d 2 g ),

H A% OTA R I 712k 3 A7 = A50RAH €6 1% - T 1
(high performance liquid chromatography-mass spectrometry,
HPLC-MS)!®7 | S A 8,33 - [T 1% 1 (gas chromatography-mass
spectrometry, GC-MS)®)| B3R AR (4335 (high performance
liquid chromatography, HPLC)!% Fl iff B¢ 4 3 3 (enzyme-
linked immunosorbent assay, ELISA)Z5EM {H 2 AL #8757 4
W E VA B O, BRAEAD 2%, JE AR O E R A IE )y vk
U2 Mk, 2 SRk . e, nTolfh . AR AR
TSI A PRI B TR R A R PR T A I

b2 R A E 3 D B A R A B T b2 R 06 R R Y &
TR R G 28 S P v A S S N A — Rl s ek,
BARGUER . FRRrER . AR, JrikiRe s . Al
JEETE . BRAEWE A SRR = LN, 2 BRI
T P e TR S8 3 A i o v RS ) Ak 22 A DR 4
AR KBRS IO, T2 A FREEmHr . 35
A 2R S ANNG PRAL 22 55 07 H, Bk 24 % B R ke
il — R 0

AW T HURBUARRE S RO, 7 s kot
PERMTEE AR, Hl4 LA OTA b2 & S e 53 B ik
U P aEsyh OTA FRBESRAKI . [,
5 HPLC #EA7 HLEL, Saibfbsd kot @k a1tk . did
AHIGE AT A A-pb v R A Al . BUMERRE WAEHRT]
ST JRASI T AE TR 2
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21 MRS

AR P TR R A R IREA (K L N L K
KM FALE KT 1T; OTA BRIk (3 Sigma 24 i,
YRR 1.9 pg/mL); EESTOK . WARVE R (FIRZE ) |
HRP %4 W (8 i) (b st el LA B AR A R 3 4E

2,

BILON-WXO08 % i 3 H, 8l S 3L 11 b A il 1
A BRAF]); HQ-60 RUH IR # (L Jr I E PR &
A B2 Hl)); TDL-40C B i i 25 DAL R e = R AR ),
B M A7 (2 1E Thermo); Anglent1200 R0 €154
CEELEHRER A ), 4 H ik & s A (b at 47
Y A AR A BRA ]

22 ERXRRIWMHEEENL
221 AILFBEH &

BT OTA WG PERL A S5 L, . AT OTA 405 AT
TN, Ehuags =X amE 1 pos, 3ERL OTA 2
B R JEURHEA A Bk S5 4 o FILF OTA 24t i 5 B iE 2R 1
(ov-albumin, OVA)HEXAG RGP, B 5.3 mg PR, %
F 0.5 mL N,N-— H it H i i (N,N-dimethylformamide,
DMF)&#, [REFE 18 mg OVA, ¥ T 2.0 mL 0.1 mol/L ##
TR i, K PIEIRIR G . BHIMA 10.0 mg 1-(3-F 3
J 5 3 )-3- 2 3 Bk — W % (1-(3-dimethylaminopropyl)3-
ethylcarbodiimide, EDC)BFIRZE i, EWBEFE 2 h, &
Br 3 d, 1588 A
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Fl1 OTA 5tk
Fig. 1 Structure of OTA

222 % AMEFAR ARG E

B 10 mg -3 25 1, ] pH 7.4.0.02 mol/L ¥ PBS
FPRIERITESRZE 1000 mL, SRHARERR ., K H
21 Z e DL FPLIATR BRI AR R 2 10000 f5IARY, 1551
Z i EPUR TR
223 HAIIELAN kB SR

Ii] £ A L I 1) 1 2 T S SFLAR P oin A  HE  V T
SRFBEATRI (S0 wL/AL), FHIMABUA TAEW (50 pnL/AL,
FRE LA A 1:100000, V:V), =R 20 min, 3 FiE, ¥
%4, AoKRAEnT, FFLIA 100 pL B fif il & 6
PIL(A R B WSEABUR G, AR RO £ LY
HTFH.



557

MmEE, S RO T INAEIR B S Y P R TR R A SR 2789

23 EurnErhzk

TESS FARRER T I OTA AR i3] — R YR E:
0. 0.033. 0.1. 0.3, 0.9, 2.7 Al 8.1 pg/L FIFLE % b
PSR ARSI, AR o Al R MR BE (/L) R AR AR, DA
53 6T IR L [(B/Bo) < 100%] A AL A, 22 il b v fif 45
o ARk B o R 2 A [l 05 T LA SR HE A AR AR 9
OTA M & i,
24 WMNERSH

R T I A R G BE A AT TR I T R, SR S
HEEARCRE OTA)SEAT R SLLS, 3 A f iR e
BE RS RR S B AR AR TR
2.4.1 AR

VLB ARA FRAE o R FRAR . 43 B 20 13 £k
INFE L ROKES FRRARHEA PRI, R IAE SE, FRE A
it 26 A5 2 R U W vk BE 1T B A X N ek BE R Y B o 22
(standard deviation, SD), #:iF-ISE NN 3 f5kr 2= EI ki
FEAS ) B AR BR (limit of detection, LOD),
242 MMEREERE

BEE K . /NEE . RORES FIREAR, BN HINAS 24 AN BR
B Ve BE AR L ORI, RN ME E B0 10 1R, FFE4T
TS0 T AR S R4
243 SEFRH AR EE

J T I T R G AT T IR R, R
SO € 13 1 VOV b 2 2 6 G 8 o0 A 0 S BRARE A G
WZERHAT—BE T . Horh, SO AR Ak 2= Rl
3.0 pg/kgo
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31 KNEE

MAE b TR b B H R S AR
BRI, IMARFUFEATS I, Bl INA—BUFIEEbR — P,
FRMAEAIR AR B I OTA 54k28 K EH gk iAo ik
JEsegr—Pi, ARG SR P E— 45, AR
FEICPI (B, KRR SRR AR H OTA W&
AU O, bR o R b BT A5 R R A T TR
OTA [5% B #1200,
3.2 FrERZRLGE)

TE25 FIRRUE I A OTA B ik 3 — R 5 i -
0. 0.033, 0.1, 0.3, 0.9, 2.7 Fl 8.1 pg/L, HHEEEAK M
PEABRIEATIER, AL 2R R ORI UG HO F 80, JF
HSTARHEM LR, B SRS, AR UNIE 2 AT, BEA bR A
P Y il T VBV JEE (/L) B X B, A bs Ry B 4361t
B0 B (B/By)x 100%, AHEREL R'=0.9992, i 1d Z Wik 5
AT, 50% 4 il e B (ICso) K 0.278 pg/L, £& 13 ol
0.070~1.79 pg/L.
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Ochraloxin A, pg/L
K2 OTA FrifE £ (n=5)
Fig.2 Standard curve of OTA (n=5)
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AR ARAS I R Ay S BB R b o Rl Ak 2 & e e ie
IYRTE BRI BR, A BIE 20 7 Bk ANEE L KORBE SR RS T
RO, FHRRE GBI, IR E S (A A bR
H 2R A 2SI AR SR BE, T AT VR E(E Y SD, HF
BIEIN 3 fishnifE 22 B0 i 6L 19 LOD, 455 W3 2 FiR.
FSEIZE Al OTA FE R K . /NFE L ROK P SR AIRAG: 1
FRAYHIHN 3.48, 429, 4.13 pg/kg, FARFEH 592 i e
Ffb 2 R G 7™ A Re e o, i G B A B AR PR
BTG, B2 OTA B8 B fb4 & Sy sy Hrid e oK L /N
. RAKHR RN 5.0 png/kg.

F 1 =EENPRIEUE
Tablel Verification of LOD

s e . o i SE 20
i g NIRRT e
Fok 3.09 0.13 3.48
OTA INFE 3.07 0.34 4.29
Kk 3.47 0.22 4.13

34 HHREFHREE

N T AR IO S A R AE A I B B A R
AOVERR AR B B2, 10 B0k /N L JOK R SilEs i OTA
PRUfEdh BLREE R 5.0, 10.0 pg/Lo FMIRBEFE S A LK
10 Wk, JFHIEZE 3 d =R, A BIHEaiE . FmE
WCRFHEPY . HEBIAHX AR 25 255500 L3R 2.

FOREH: OTA TEE K . /N L JOKH - 7S m [a]
WCRTE 65.4~115.8%; ALV Hk 8] HH X5 A5 1 ff 22 (relative
standard deviation, RSD)¥J < 15%, i BAfk2: K Ha o 41T
R AT SRR
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Table2 Verification of accuracy and precision (n=10)
Eiid Ejid L]
Fedh BN EE (ng/L)
KB (pg/L) (%) AR ERHER 22(%)  RIE (ug/L) [ml e R (%) AR P A 22 (%)
5.0 4.56+0.4 91.2 8.7 4.84+0.7 96.8 14.4
Fok
10.0 8.97+0.5 89.7 5.6 8.95+0.7 89.5 7.8
5.0 5.18+0.6 103.6 11.5 5.79+0.8 115.8 13.8
INFE
10.0 9.63+0.7 96.3 7.6 8.78+0.7 87.8 7.9
5.0 3.27+0.4 65.4 12.2 3.45+0.5 69.0 14.4
Kok
10.0 7.91+£0.8 79.1 10.1 7.89+1.1 78.9 13.9
3 ZRRHEENER
Table3 Resultsof actual samplestest
it 2 5 M2 R ICHRPE T T (ng/L) R (35 (ng/L) M
INE T 10.9+1.1 11.6
K6 18.3£1.9 16.7
S 27.9+3.3 284 P_value=0.873 > 0.05
INE 1~6, 8~10;
FoK 1~5. 7~10; <LOD <LOD

KK 1~7. 9. 10

35 SEPREFEARIEIE

T BE AR AR R G ST A AT B AR AE SEBR AR B A AR
A RGN A oA P, R P R e RO ik Rk 2
FEAIETL AT FINT 30 43 £ oK L /NEZ L FORTEBRAE S i AT 20 AT,
For 2 5 3% 3.

B EE TR LUE Y, 2 P 32 X i 1 BH P A D0 &5
R—F X 2 AR A R T B E 2 R, SR ER,
P{H>N 0.873(P > 0.05), 16AA 2 Fi i ik i 285 SR C i 2 1
25, BRSSO T R B HER I . Lt
Ah, R SUR A EE A L, fh 22 R s S AT EOR AR
fEEE, OB, KA, R, ALY
KA AEA G P

RS

BRI, ERICHRIENHTHARTE LK . KK
INE SR YR Z 0 OTA 5k B ARG IR AIAS H R A 5.0
ng/L; SFHF N EDICRAE 65.4%~115.8%2 7], Py . HtlA]
RSD < 15%. [FJH, XFSehbreAgias TR, 4558%0, 1k
RN GIE M HEARERER YT OTA FK25W5% B A
(45 15 i RO i vk — B, WERR B RS, K
M RAAE, PLAI .

HAl, XTI kIR IE ik E sk i &=
£ A MR AR SR EA Z, AN HRP-EK
WREENRICBORGE, MK T %5 BRI 5% ik,
EARREM R, BOTEBEA, &G 1E P
i TR .

AW T IOk, TR NEZEE N EEREIEY
FEAR, H.ICso°4 0.278 pg/L, ZMEVERIPIA 0.070~1.79 pg/L,
5 N R e a2, KIS o, R
B, VSR Z, R e AR B A A B 7 b
BERE T Al

25 UL, AR S b R R B B R fig
ESEF K . ok, /NEH OTA S py bk, 5 H R
MO . BRAERI . NI EPR . ARG, HE RAEAYiE
WPk RA S, ARES YR M EREE A WFERLR
92 S AT DR SEAS I ™ il ) RAE A RO AR AL T T BRIk
e
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