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Research on the rapid detection of three kinds of mycotoxin in grains
by colloidal gold immunochromatographic method
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Abstract: Objective
zearalenone (ZEN) and deoxynivalenol (DON) in grains. Methods

The colloidal gold immunochromatographic strip was developed to detect aflatoxin B, ( AFB, ),
The pH of colloidal gold solution and the dosage of
the specific antibody and antigen were optimized through three combinations. The limit of quantitation, accuracy,
specificity and the stability of the detection strip were investigated. Results The optimal pH of colloidal gold solution for

AFB,, ZEN and DON was 7.5, 7.5 and 7. 0, respectively. The optimal concentration of antibody marking was 4.2, 7.2
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and 9.6 pg/ml, respectively. The optimal concentration of the specific antigen was 1.0, 1.4 and 0.8 mg/ml,

respectively. Sixty samples were detected through instrument method and colloidal gold immunochromatographic method

simultaneously, and the results were consistent with each other. No cross-reaction was observed with other analogue and

mycotoxins, and the triple strip could be stored at room temperature for 12 months. Conclusion The triple strip was a

simple, accurate and stable method for monitoring AFB, , ZEN and DON in grains, and had good application foreground in

field analysis.

Key words: Colloidal gold immunochromatographic method; grains; mycotoxin; detection card; rapid detection; food

contaminant; food safety

B AR B, (AFB,) 254 O F om0 1k 2%
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(ZEN) 235 | b MM 3 vh 350 , 38 10 2E 7 &R G i ™
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R K
L2 Jrik
12,1 A4l &

KK 1.0% A4 W BN 0.01% , & T
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eV, 0.1 mol/L Y K,CO, ¥ 75 pH {H N
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FIPT AR , AFB, B B BT A4 Jin At (995 R 20 ~ 55
pl(FTiR¥ 0. 1 mg/ml) , ZEN F1 DON B 5 B i 14
AR REFE R 2.0 ~16 pl(PiARHKE 1.0 mg/
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Sketch map of test strip of side structure
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Figure 1
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Figure 2 Physical map of triple detection card

of mycotoxin
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Figure 3 Sketch map of judgements of the results of test strip
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A T2 H & ZEN, T KA B Bl 4 W g 4 1.0,
5.0.100 #1500 ng/ml (¥ W, = B AS U R 217
Rl

o i g BRI R TR A, m
T 0 9 AL BT 37 C S FARAE 8 Ji . 4
TR E2REA4RET RULZIE WA
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2% 1 (0 R R T O S A AR L A A RIS O

2 ER549Hm
2.1 ARG kL B R AE

JRE AR 4 i Wk T 3 IS 41 €0, R ke BREEVE )
WORLTCVE ), FH 5 A0 T UL 430 0 BE o F 43 4 T 0 (I
Kl 4) 84 0 S R MO % K R 525 nm o, AR
[ 0975 FE v = 0. 4271x +514. 56 51" 18 5 i 1k
LR AR R/NA 25 nm,
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Figure 4 Determnation of colloidal gold by

spectrophotometry

PR 2T 0738 Sl W 5, (R R 4T 8 0 B MK pH (E1E b it
iG pH fH. HUMLA AL, AFB, & 4R PR (ZEN 4 bRt
R e iE pHAE¥h 7.5, DON & ArbiiA i fieid pH
ik 7.0,
2.3 PUiRARICE R 2

— %% pH {E K 7.5 (AFB, FI ZEN i {4 %
iE ) A1 7.0 (DON HUk fie i ) 1Y RS IR & W, e T
3R GG AR L, SRR 1. W LUE W
1 ml JRIKS W M A AFB, $iik & =3.5 pg, 5%
A ZEN fi /R & =6 ug, 80 A DON fi i & =
8 wg, M E , Bl O R ENI G, FEiL
SR b 380 20% 19 2K RN SRl B
[t , AFB, \ZEN F1 DON i /A& iy £z 18 W BE 4 3l
4.2.7.2 F19.6 ng/ml,

1 AFB, .ZEN F1 DON Hi{Aohs ic it (1 52

Table 1 ~ Making certain the quantity of labeling antibody for AFB, , ZEN, DON

o e Ak 4 10% NaCl AFB, ZEN DON

/ml /ml iR/ g LRER iR/ g [T Uik R/ g B (25
1 1 0.1 5.5 2145, 16 2145, 16 EAN )
2 1 0.1 5.0 a1 14 AN 14 10,
3 1 0.1 4.5 AN ) 12 216 12 £,
4 1 0.1 4.0 Z1Af, 10 2145, 10 EAN )
5 1 0.1 3.5 2145, 8 2145, 8 EARN
6 1 0.1 3.0 e fn 6 EA i) 6 tEAN
7 1 0.1 2.5 KA 4 IEFAR 4 & A
8 1 0.1 2.0 W 2 W 8, 2 W
9 1 0.1 0.0 WK 0 W 0 VR

2.4 T L gk 1 2

C LI FHi/N R TgG AW EEH 1.0 mg/ml, 4
T £k AFB,-BSA Gl # & & 1.0 mg/ml, AFB, iR 4% &
SR, AR S A B R B bR TR =
1.0 ng/ml B 3404 K500 4 FHPE ;24 T 2k ZEN-BSA
A 1.4 mg/ml, InAr 5 A B 58 0 B0 B2, bm ofi b
WePE =5.0 ng/ml I, 404K I 0 B4 24 T 2k
DON-BSA 38 &4 0. 8 mg/ml, 45 5 A B @ 1Y &
B AR UE SR BE =100 ng/ml B 35048 4546 00 A B

Ay 0L T UL AFB, (ZEN F1 DON i3t 4% 4% 4 72 8 B 4R Ik
$1.0.5.0,100 ng/ml,
2.5 ERAGI R A B AN
20501 A b R B £ A

W 2 Fros, IR RE S/ oK R 22 A=, AFB,
AHE Ky 2.5 ng/g BF, 45 R WOR B, W on A
5.0 ng/g K L v BE i, 5 51 Ok BH M, 00 BH RE O AR
MR H 5.0 ng/go AV, BAPEFE & T KB AR OK
AFB, K BR Y58 10 ng/g, Ui A [R]BE § i AFB,
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ARSI PR AN o€ e M R o T AE /N oK KRB (A
KK 4 FEEah b, ZEN B I BR ¥ 60 ng/g, DON

I BR 32 1 000 ng/g. B A KGN B H HE 42 3 X
LRS5BT

2 OWYP 3 R E A I B A B 2

Table 2 Results of detection limit determination of three kinds test strip

AFB, hnbrgh R

ZEN finkz &5

DON iz &5

gz 0 2.5 5.0 10 20 0 15 30 60 90 0 500 750 1 000 1 500
ng/g  ng/g  ng/g ng/g ng/g  ng/g  ng/g  ng/g ng/g ng/g  ng/g  ng/g  ng/g ng/g  ng/g
Ik - - - - - - 44+ +4++ +tt+ - - - —— = - -+t + A+ - == - == - - - 4+t o+t o+
EXREB - - - - - = - - = 4+ 4+ + gt === — - = - == 44+ A+t === - == —— -+ 4+ o+ o+
X T S T T T T S S S — - - HH 4+t +
KoK - - - —- = - - - +4++ +4++ —--=- —=-=- —=——- +4++ +++ -=-- - - - - - 4+ + 4+ +++
- - =R 3 WE LRI MAR S R PIE: + + + o8 3 Y B g0 b b 45 51 2 8 PR
2.5.2 45 HPLC ¥ # 73 (AFB, ) 9 {4 (ZEN) F1 7 4 (DON) , FH P ZE 4K K

K MRE S b AFB, ZEN I DON B, 9 i 7 3 45
SR — 5, B R 2 Bk 33.3% (20/60) ,38.3%
(23/60) 1 33.3% (20/60) . 4 FhkE S, Tk B Z
3 FPEEE VT YL N 0 d R R, B MR R S BOAR BN

K 46.7% (7/15) 60.0% (9/15) F1 46. 7% (7/15) ,/)\
K215 RGO R % BREAE 5L B0 W o 4 4 (AFB,) |
343 (ZEN) 1 2 fiy (DON) , BH ¥ & 73 51 hy 26.7%
(4/15) 20.0% (3/15) F1 13.3% (2/15) , Z5F 3 3,

%23 GICA ¥ HPLC 348 232 W 25 S L #8¢ (ng/g)

Table 3 Comparison of detecting results between GICA and HPLC

) GICA/HPLC ) GICA/HPLC ) GICA/HPLC

G5 AFB, ZEN DON G5 AFB, ZEN DON i AFB, 7ZEN DON
1 +/18 + /65 -/ - 21 -/ - -/ - -/ - 41 +/39 + /76 -/ -

2 -/ - -/ - +/1 100 22 +/17 +/63 +/1 147 42 -/ - -/ - -/ -

3 -/ - +/93 -/ - 23 -/ - -/ - +/1 078 43 -/ - + /85 -/ -

4 -/ - + /64 +/1 020 24 -/ - + /66 -/ - 44 -/ - +/89 +/1 158
5 -/ - -/ - -/ - 25 +/22 -/ - +/1 138 45 + /43 +/92 +/1 423
6 -/ - +/70 +/1 087 26 + /25 +/73 -/ - 46 -/ - -/ - -/ -

7 +/29 -/ - -/ - 27 -/ - -/ - +/1 431 47 +/9 -/ - -/ -

8 -/ - -/ - -/ - 28 -/ - -/ - -/ - 48 -/ - -/ - -/ -

9 +/16 + /79 -/ - 29 -/ - -/ - -/ - 49 -/ - + /87 -/ -
10 -/ - -/ - -/ - 30 -/ - +/71 +/1 210 50 +/13 -/ - -/ -
11 +/35 -/ - +/1 123 31 +/23 -/ - -/ - 51 +/18 + /81 +/1 045
12 -/ - -/ - -/ - 32 -/ - +/65 +/1 145 52 -/ - -/ - -/ -
13 -/ - -/ - -/ - 33 +/35 +/78 -/ - 53 -/ - -/ - -/ -
14 -/ - -/ - -/ - 34 + /42 -/ - +/1 302 54 -/ - -/ - +/1 560
15 -/ - -/ - -/ - 35 -/ - -/ - -/ - 55 +/7 -/ - -/ -
16 -/ - -/ - +/1 056 36 + /27 +/93 -/ - 56 -/ - + /69 -/ -
17 -/ - -/ - -/ - 37 -/ - + /105 +/1 400 57 -/ - -/ - -/ -
18 +/29 + /86 -/ - 38 -/ - -/ - -/ - 58 -/ - -/ - -/ -
19 +/10 +/67 -/ - 39 +/50 +/74 +/1 036 59 -/ - -/ - -/ -
20 -/ - -/ - +/1 300 40 -/ - -/ - +/1 321 60 -/ - -/ - -/ -

HREA RS 1 ~ 15 JEROKRBESD 16 ~30 321 FE G, 31 ~45 J& FRIBFE ML ,46 ~ 60 JE/NKFES ; -/ - /R GICA 255 f HPLC 25 5% ¥ 4 B
s BE RS SRS BT . + /18 R GICA 45 L FH o, HPLC Kl BE 5 AFB, 58 18 ng/g

2.5.3 FEEtEAR

3 Pl AR A A I 4% B R BE /N T 22 B0 A s o
I, 45 5 R P G ) ok B2 R T 45 T R BUEE Y b v
i N, 45 SR O BH A (B RS I v ) O 1..0.5..0,100 FI
500 ng/ml 45K S DLW B FEAb B TR T B I, 45 2R B
B, W AR A B s S R A O HL 3 PR B
R EA LN SR 4,
2.5.4 REMAE

KR F 37 C AT ARAE 8 JH, G I B 4
VIR (T A/ C £42) , K2l 100 ng/ml f 45 1

M (C 4, B T4 C & 4&Em, W
WARHE 37 C 4T 1 dAY TR T 1 R,
AR I 7 2 R AT LURAE 12 4 H

3 itig

T REAE E A DL TR B A S (/oK
FARB FAFIK) h AFB, (ZEN 1 DON, A i 5
N GICA BRAFil 3 Al 4R 4% H- a1 il B R 55 R
SHRAS I R o R TR R IR R 2 B AR AT U AR
AFB, \ZEN F1 DON ) H [E£-PBS Z& sy (7:3,V/V)
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Table 4  Results of specificity of three kinds test strip

5 AFB, 405 5 ZEN 405 ML 5 DON 4t 2% 5 hf
i it 24 B 1 5 100 500 1 100 500 1 5 100 500
ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml

AFB, + + + + - - — — — _ _
AFB, - - - - - - - - _ _ _
AFM, - - - - - - - _ - - _
DON - - - - - - - - - + +
MEEEA - - - - - - - - - - -
T2 % & - - - - - - - - - - -
ZEN - - - - - + + - - -
kAR B - - - - - - - -

T - FoRARE T SRR IR AT A TE B XU N 5 + Fn bR if il 5 R A IR 4R 45 A5 58 XU

oA A BT, i i K BIR E i ] i B i op A T A
o (A, AU A A, AT S ming B AT BR
e bR Eokh AFB, BRI FR (10 ng/g) o Kb
HEAK (20 ng/g) Ab, HoAx 3 5 W R bn i — 5, I G g
R % oK. 60 i #F 5 ] HPLC 35 Al GICA 3545
I 25 SR R AR — B, e = TG T - A o A ARG ) L
W R MRS . 1% R BAT R 5o et
U AT BERR R AL AR R A5 R B H T R
G A 114 PR A

S R A AR A TR R A IR AR 2, Wik 4
WKL KNS pH A L & bR PR & B e 4 Bl 4
AR B0 AR I 28 B ) 45 RL AR A 25 nm BRI 4 R
JBE AR 4 S W pH A 2 52 A id 1) B R, A
K FH Mey [RRa 2 fLi 56, i 240 2 AFB, F1 ZEN
i pH {49 7.5, DON i pH 4 7.0 445
PO A B AT TR A A e L AR AR A R, 2
ORI LR K, 72 5 0 5 b s R B B R 45 A R A
M EtRPiR S NC IR B b i 25 &, RN 5
S AN B Sk, ARG R AN 5 Y A AR B AR Y
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Determination of paraquat residues in bamboo shoots by ultra performance
liquid chromatography-tandem mass spectrometry
JI Lyu, LI Qi, LEI Yong-liang, XU Jun-qing
(Lishui Center for Disease Prevention and Control, Zhejiang Lishui 323000, China)

Abstract; Objective To establish a detection method for paraquat residues in bamboo shoots by ultra performance liquid
chromatography-tandem mass spectrometry. Methods Samples were extracted with methanol-0. 1 mol/L hydrochloric acid
solution (1: 1, V/V). After cleaned up with Oasis WCX solid phase extraction columns (60 mg/3 ml), samples were
separated in UPLC BEH HILIC column (100 mm x 2.1 mm, 1.7 pm). The analytes were detected with mass
spectrometer in multiple reaction monitoring mode with external standard. Results It showed good linearity with the
correlation coefficients of 0.998 2 in the range of 10-500 pg/L. The limit of detection was 2 pg/kg and the limit of
quantitation was 5 wg/kg. Under 5, 50 and 200 pg/kg spiked levels, the recoveries ranged from 82.2% to 104. 8% with
the relative standard deviation (RSD) of 8.3% -10.9% . Conclusion The results indicated that this method was simple,
rapid, sensitive and suitable for the determination of paraquat residues in bamboo shoots.

Key words; Ultra performance liquid chromatography-tandem mass spectrometry; paraquat; bamboo shoots; food

contaminants; pesticide
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