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Abstract: In order to rapidly determine aflatoxin B1 (AFB1), zearalenone (ZEN) and deoxynivalenol (DON)
in maize, a AFB1-ZEN-DON three-in-one combined detection method has been established. This quantitative
immunofluorescence assay based on superconductor coating was used to detect multiple maize samples.
Combined with the recovery rate, stability, detection limit, precision and other indexes, the applicability of
the method were evaluated and compared with the results of liquid chromatography. The results showed that
the AFB1-ZEN-DON three-in-one combined detection method had the good linearity in the range of 0.5~30 pg/mL
for AFBI1, 5~200 pg/kg for ZEN and 100~2 500 pg/mL for DON, respectively. The relative deviation of
AFBI1, ZEN and DON detected by this method was —2.84%~11.91%, —3.43%~18.12% and 1.83%~12.91%,
respectively, which were within the allowable deviation of 20%, 15% and 23%. The detection limit of AFB1
was 0.41 pg/kg and the corresponding limit of quantification was 1.12 pg/kg. The limit of detection of ZEN
was 3.22 ng/kg and the corresponding limit of quantitation was 9.15 pg/kg. The detection limit of DON
was 35.42 pg/kg and the corresponding limit of quantitation was 100.84 pg/kg. Compared with the results of
liquid chromatography, the superconductor coated immunofluorescence test strip method is an effective,
practical, rapid and quantitative analysis method within the allowable deviation range, suggesting that it could
meet the requirements of simultaneous detection of AFB1, ZEN and DON in maize.

Key words: superconductor coated immunofluorescence test strip method; rapid quantification; aflatoxin B1;

E3145 2023 F 28

zearalenone; deoxynivalenol
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1 AFB1-ZEN-DON =& —E#F
Fig.1 AFB1-ZEN-DON three-in-one combined detection strips
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TN FEZE ALY HARA IR A H

WX ik 25 38 K BT AR i IR B2 DON BT 454
i, (472480 ) pg/kg, 4i's STN472: HIIITHIFEZE
WAYHEAREARA T ; HRE DON Bi#EME g,

(990+130 ) pg/kg, %S GBW(E)100808: [E %
KB P Tt 75 )7 s o v DON st (1 845+
277) ug/kg, 45 STN1845. WRYITHIFEZRIE Y
BEARABLAF

QD-Infinity F 1% & 15 R PR & & oot
ST IR BB ARB R A 5 1260
Il B RO AR 354, B DAD ., FLD #:0 #% F19% %
il gk : EE Agilent,

1.2 AFB1-ZEN-DON =& —E#Fry#I &

BB 4k C. K4k DON. ZEN, AFBI
PRI, CRILW N 0.7 uL 1Y 0.4 mg/mL F-Ht
PRI L 3.5 pL BT L 10% 1 i S0 Al
30.8 puL ) PBS ZZ #hil MITRA W ; DON R K
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Tablel Determination of AFB1, ZEN and DON content in maize quality control samples by 3 in 1 combined detection method

AR BLiN ] FAT 1 AT 2 AT 3 FEE ERRBU%  CPHERFREU%
kHe BF AFBI 9.30+1.30 8.63 9.66 9.31 9.20 5.69
Tk AFBI 17.50+2.40 17.79 17.19 17.88 17.62 2.13 4.29
T AFB1 26.28+6.07 24.65 25.33 27.16 25.71 5.05
fRHefF ZEN 472.00+80.00 501.66 483.28 513.11 499.35 3.01
ik ZEN 990.00+130.00 986.46 1035.87 1010.62 1010.98 2.44 3.26
Rk % ZEN 1 845.00+277.00 1 659.64 1764.53 1 805.34 1743.17 431
fikH & DON 46.50+6.30 47.17 45.88 50.19 47.75 4.63
k& DON 70.00+11.00 71.17 61.77 68.34 67.09 7.19 6.08
B E DON 108.60+18.80 113.49 103.65 100.43 105.86 6.43
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Fig.2 Recovery distribution of mycotoxin in spiked maize samples detected by 3 in 1 combined detection method
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% 2 AFBI1-ZEN-DON =&—B#FiEfigHRIEE (HPLC ) WAy MR E SR EE
Table2 Comparison of LOD and LOQ of 3in 1 combined detection method and HPL C

HEHER K Jy 2 FriE /g K B/ (ng/kg) FE B R/ (ug/kg)
] AFB1-ZEN-DON =& —Bte ik 5+0.01 0.41 1.12

# I E &% Bl (AFBI)
HPLC #% 5+0.01 0.03 0.10
AFB1-ZEN-DON =4 — A vk 5+0.01 3.22 9.15

F K IR BT (ZEN)
HPLC #% 40+0.10 5.00 17.00
AFB1-ZEN-DON =4 — WA vk 5+0.01 35.42 100.84

M itk # % (DON)
HPLC % 25+0.10 100.00 200.00

142



315 20230 F2 8

. oo
IR il
7] ~ [
SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

REZ=E

24 MEEREBMBBIEEITLE

¥ 25 O BOKFE & R BF H WOAE £ 5 1k R
AFB1-ZEN-DON — & — B RIEAGI AFBI .
ZEN Fl1 DON, Jf-x} 45 R84 247 e e, i TR
K 8 dE AFB1 K45 K T 0.5 ng/kg, ZEN
B I 45 AR T 5 pg/kg, DON A& 45 54K T
100 pg/kg WL H , HOAEE T, HAR
Bt e UL A 4,

M1 4 FIENTEIE Y 25 ABdEH, BRI

L0 A = HPLCHWEE — =& FRNEDE — APLCRB RERE |1 5
=30 | i
1 55 0%
&n 18 &
T 15 la 3
< 10 12 §
Juess 10 =3
Elt 5 12 0Q
2 =
H oo -4 5
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
%m B HPLCRUNE =4 RRWEEE — HPLCAIAR R4 MR -20;\%
2100 15 E
g =y
4 80 Z
3 103&
= 60 \
z s *
g 40 “
Juesy 2
# 20 1%
S 2
H oo 5 &
1 2 3 4 5 6 17 8 10 11 12 13 14 15 16 17
’g‘ziigg C == HPLCKISHE = =4 BRFRIISHE — HPLCRIB 45 RAIX 2 .14:?%
= 112
g 1400 g
4T 1200 110 =
%1000 18 gﬁ
'% 800 le i
2 600 |4 &
;i_“ 400 %
£ 200 12 Q
H:‘ Ay
05273 45 6 0 =

7 8 9

10 11 12 13 14 15 16 17 18 19 20 21

ToE RS, WAHEATEE T AFB1-ZEN-DON
A F K AFB1, DON F1 ZEN (4%

FFERIRE] 100%. PR AFBL AR 22
1£-2.84%~11.91%22 8] , ZEN FIAA S22 75 -3.43%~
18.12%Z[A], DON A ZE7E 1.83%~12.91%Z
], Uil AFBI-ZEN-DON =& ARk M6
B 55 WA Ak R I B A — 3, D7kl 22
BN, KRN, 4R 5E, fF 5 EShR i dm 22

. AR AFB1 B XT b BARX R 22 s B ol ZEN $cHls X e BARXT i 22 Bl 5 C g DON 0l Xof [ B AR X i 22
A: comparison and relative deviation of AFB1; B: comparison and relative deviation of ZEN; C: comparison and relative deviation of DON.
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Fig.4 Comparison and relative deviation of DON and ZEN data in maize samples detected by HPL C method
and 3in 1 combined detection method
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