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Detection technique
Chemiluminesence (CL)

Electrochemiluminescence (ECL)

Real-time quantitative polymerase chain
reaction (RT-qPCR)

Real-time quantitative polymerase chain
reaction (RT-qPCR)

Surface-enhanced Raman scattering
(SERS)

Surface-enhanced Raman scattering
(SERS)

Surface plasmon resonance (SPR)

Microring resonator

Fluorescence

Fluorescence

Fluorescence

Fluorescence
Fluorescence

Fluorescence

Fluorescence

FRET

Colorimetry and Chemiluminesence
(CL)

Colorimetry

Colorimetry

Recognition probe

Aptamer

Aptamer

Aptamer

Aptamer

Aptamer

Aptamer

Aptamer

Aptamer

Aptamer

Aptamer
Aptamer

Aptamer
Aptamer

Aptamer

Aptamer

Aptamer

Aptamer

Aptamer

Aptamer

Dynamic detection range

Limit of detection Ref.
0.11 ng/mL 0.1-10 ng/mL 33
RO 0.05-100 pg/mL 34

25 fg/mL 5.0x10-5- 5.0 ng/mL 35
0.03 ng/ L 1.0 x 10-4- 1.0 pg/L 36
0.03ng /L 0.03-100 ng/mL 37
0.48 pg /mL 1 to 1000 pg/mL 38
0.4nM 0.4- 200 nM 39
5nM 40
Bl 0.1 - 0.00001 ng/mL 41
1.6 ng/mL 5-100 ng/mL 42
3.4nM 10-400 nM 43
0.3 ng/g ng/g 0.1-10 ng/g 27
5 pg/mL 5 pg/mL to 2.00 ng/mL 44
1.4nM 1.6 nM to 160 uM 45
AT 0.001-0.05ng/mL 46
pg/mL
0.34 pg /mL 0.005-100 ng mL~1 47
7nMand 0.5 nM 80-270 nM 17
0.025 ng/mL 0.025-100 ng/mL 30
50 ng/L This work
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Detection Method Recognition probe

Instrumental

Methods UHPLC-FLD

Limit of detection

2 ng/mL (6.4 nM)

Ref.

Immunochromatography assay

Antibody based
methods

Clean-up tandem immunoassay column

Enzyme immunoassay

RT-qPCR

Electrochemical Aptasensor based on
electropolymerized Neutral red

Electrochemical aptasensor based on Cys-PAMAM
dendrimers

Aptamer-based dipstick assay

Colorimetric sensor based on aptamer/split

Aptamer based
DNAzyme

methods

Enzymatic method based on AChE inhibition

FRET based aptasensor

SERS aptasensor

Aptamer-based fluorescent assay

Fluorescence Aptamer

vy

2.5 ng/mL (8 nM)

5 ng/mL (16 nM)

2 ng/mL (6.4 nM)

25 fg/mL (80 M)

0.016 ng/mL (0.05 nM)

0.12 ng/mL (0.4 nM)

0.1 ng/ml (0.32 nM)

0.1 ng/mL (0.3 nM)

10 ng/mL (32 nM)

0.34 pg mL—1

0.48 pg mL-1

50 pg mL-1(50 ng/L)

50 ng/L

50

35

52

27

54

55

47

39

This work

This work
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Abstract

Aflatoxin B1 is a type of mycotoxin produced by Aspergillus fungi during
food production and storage. Aflatoxins have many toxic effects on the body
that cause mutagens, teratogens and have high carcinogenic properties that
cause cancer in the liver and other organs. Although conventional device
methods for measuring aflatoxin B1 in food are sensitive and accurate, they
have disadvantages such as high diagnostic time, high cost, the need for a
trained user, and the creation of false positive results. Therefore, the
development of new measuring methods has been prioritized by researchers.
Among these measurement methods is the use of biosensors, which are fast,
simple and more affordable and are used in the food industry today. In this
work, a colorimetric optical aptasensor using gold nanoparticles with
appropriate sensitivity and high selectivity was used to detect aflatoxin B1 in
serum and buffer. For this purpose, gold nanoparticles were synthesized by
reducing HAuCIls by sodium citrate (with a size of 14.40 nm and a zeta
potential of -27.5). In this method, the protective effect of DNA sequence on
the surface of gold nanoparticles has been used in the presence or absence of
aflatoxin with the intervention of salt and the characteristic of visual color
change. The detection limit of this method was estimated to be 50 ng/L and
its linear range was 200-28000 ng/L. As a result, the designed aptasensor can
be used for quick identification and screening of this toxin in contaminated
food.

Keywords: Aflatoxin B1, Detection, Aptamer, colorimetric, Gold
nanoparticles, Biosensor.
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