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Colorimetric and Fluorescent Dual-Mode Detection of Aflatoxin B, Using Composite Nanomaterial
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Abstract: In this study, a highly sensitive portable platform with colorimetric and fluorescent dual-mode signal output
for the detection of aflatoxin B, (AFB,) was developed based on the reaction between glutathione and a composite
nanomaterial consisting of manganese dioxide (MnO,) nanoparticles and graphene quantum dots (GQDs) as a substrate. The
recognition probe was prepared by using silica nanoparticles as a carrier to enrich glutathione and AFB, aptamers. Under
optimal conditions, analytical figures of merit such as specificity of this method were studied. The regression equation for
colorimetric signal was A4 = — 0.275 — 0.0211gC and the detection limit was 2.732 x 10 "* g/mL; the regression equation for
fluorescence signal was AF = 928.733 + 71.7791gC and the detection limit was 1.667 x 10™* g/mL. Both methods had good
detection specificity. The proposed method was applied in the detection of food samples, such as milk, rice, oatmeal, soy
sauce and white vinegar with higher accuracy, compared with the traditional method.
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150 uL H,0,, =545 min, HIAS0 pL 1 mol/Lf
H,SO W2 1 OB, W 5E S8 47T WU 1% I il Sk 7
450 nml K AL IR E A yso oo
13.4  SiO,NPs@GSH@AptER4r 1145 S AR Ak,

XTREF EIGSHIR BEEFAT LA, 1 mLERHZ A
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Fig.1  Schematic illustration of the dual-mode signal for colorimetric and
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Fig.2  Characterization of GQDs, MnO,NPs and MnO,NPs@GQDs
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Fig.3  Peroxide-like properties (A) and fluorescence intensity (B) of
MnO,NPs@GQDs before and after adding GSH
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5H,0,VL K& bl e EF 6O, WHRHEAER
AR R TEIIANGSH)E, GSH¥4$MnO,NPsi%
JE M, Y SE R 2K, H B IMnO,NPs,
GQDs. MnO,NPs@GQDs. MnO,NPs@GQDs+GSHY
FHEBOINAATMB 5 H,0, 00 & & B G B E . W
EI3BHT/~, MnO,NPsA K% 1fGQDs A 1R 51 ) 7%
JEREME, 76465 nmib B AR & 1998 6 K 510§ ; MnO,NPs

5GQDsE 4 % MnO,NPs@GQDsJiE 4 5, 5 TFRET,
GQDs 1% 6 # MnO,NP s H K 3 FUR A 9% ' 78 fE AR
% MAGSHJS, MnO,NPsi& 5 Mn’", MnO,NPsx*}
GQDsH I IPE KB RIRTS, KRB HIKE . Hi K
NMnO,NPs. GQDs. MnO,NPs@GQDs. MnO,NPs@
GQDs+GSHPYF M 7360 nmEEAMT FIIEF, 1T BLE
FEE B4 PSR B G EER A
2.3 MnO,NPs@GQDsJi 4 & 44k
WE4AFTR, B84 MnO,NPs 5T 8K A W (139K,
GQDs 5 AW g K, 4 it B IR Bk 74 pg/mLE
AF fx K, AL i i 8 . X MnO,NPs 55
GQDs[1iF & i 2T eft, ME4BRTLLEH, AF &
I 1) B SE K T 3G 0, 7690 minf5#a TAa s, PRk £
A5 5 1] 18] 990 min.
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Fig. 4  Optimization of concentration of MnO,NPs (A) and reaction

time (B) for substrate preparation

2.4 SiO,NPs@GSH@AptRET il 5 K 2 AEA Ak

SiO,NPs@GSH@AptiREl & il il & FE (& 11 1 SiO,NPs
M SGSHAR AL & B 5REMN M AptE: B R S
BT B o X HRAT HEAT Zeta AL RAE, WEISAFTIR, &
HAEME I SIO,NPsa IEHL, IIAGSHJG H T 48 & ) M.
SiO,NPs@GSHIE LA HE N, (HIN AR EALApt)5,
SiO,NPs@GSH@Apt 1 HL AL Jik/>, #EIGSH. Aptih il
& EAESIONPs KM, 1IFSE T SiO,NPs@GSH@AptHREr
I o

XTERET i) £ 1 A2t GSHIK B )2 SiO,NPs & 5 GSHIi FE
ATl . anESBATR, & RE L IMGSHIKE
AW, SR 5 e i IR W g, X TMB S AL
RIZWIRTS . AGSHL R NS mmol/LIN, JIEY 7
s FEIK B AR e, (HIRY 5 TMB X M 15 2 I TMB4 1L
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FEIROE FEARAR, N T 9B b R 5% 6 B USRS 5 [l i
H, EPELIREN2.5 mmol/LIGSHIHT G 82525 .t
KISCHT/R, 135 C2AF FIRHI 5 a0 B 52 i 2 Hoxf
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Fig.5 Characterization of SiO,NPs@GSH@Apt and optimization of

its preparation conditions
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Table1  Comparison of different methods for the determination of AFB,
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