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Detection of AFB, in Nuts by a Nanoparticle-based Bio-Barcode Assay
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Abstract Gold nanoparticle probes (NP) were prepared using gold (Au) nanoparticles, AFB, polyclonal antibodies, a complementary gold
nanoparticle probe, and barcode DNA, and was characterized after purification using transmission electron microscopy (TEM),
ultraviolet-visible (UV-vis) spectroscopy, and concentration measurement. NPs were coupled with AFB; monoclonal antibody-modified
magnetic microspheres (MMPs) through an antigen-antibody interaction to yield NP-AFB,-MMP sandwich compounds. Fluorescence
quantitative-polymerase chain reaction (FQ-PCR) was employed to detect the bio-barcode DNA that was released under high temperature and
low salt conditions. A bio-barcode assay for detecting AFB; was established by investigating the linear correlation between the number of the
cycles required for the fluorescence signal in each tube to reach the set threshold value after the reaction, and the number of the corresponding
initial template copies, and methodological evaluation was conducted on the detection system. The results indicated that the method established
in this experiment is rapid, sensitive, and highly specific. A significant linear relationship was observed between the number of the cycles in each
template and the logarithm of the number of initial copies of this template (y =—2.9054x + 54.581, r=0.9991). The detection sensitivity limit was
about 10® ng/mL, much more sensitive than the limit of an enzyme-linked immunosorbent assay (ELISA). The intra- and inter-assay CV
(coefficient of variation) values of FQ-PCR were less than 5%, indicating satisfactory accuracy. The established bio-barcode assay (BCA) was
used to conduct a crossover experiment on compounds with similar structures, and the results showed a good specificity. This method can be
used to determine trace amounts of AFB; in peanuts, cashews, and other nuts.
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Fig.5 SEM image of magnetic beads and MMP probes

A L-HER, T-MMP 74t

R BRI R TIGE,  ER MMP 8%
HHATHH T BB (SEMD &l WnfE 5 R, #
B EEl e, RIRAE TR, RBOUEER
AR R 2R T, REBRABRER AT AR A AL TR AN
Mg, RN URIERS AFB, B0 THE
Bo BRI IR REIEEER I S, R AEREER I
Bos . FRCARIE = HIREA DNA IR0
T, BEERAEYARR OCHE, AR D R BRI R
TSN TR 2 RIS ORI RE R R A 7E i
RERAIIEOL T XUEE DNA A R EERETIG PR3k E
DNA I (it B EEA 4T o

2.2 BCA K & Wy 22

221 AR

SRINLEE RGN RN P IS 5 B T
SE (A AT BT 22 D A EUE. (CO 5 AH B AR
¥ ULEL (copies) ZIAIMILMAHIRRERE . 45 10 fsbhE
RIS I i (107°~10° copies/uL) [ 3#£47 FQ-PCR

I, JIEIRILE 6.
1.000 E+2}F  Amplification Plot
1.000 E+1 |
1.000 |
1.000 E-1 ¢ / \\/\/ \/
1.000 E-2 | \/ / v
1.000 E-3 £ . L ! )
0 20 25 30 35 40
Cycle

& 6 *SERARAYH IBLE
Fig.6 PCR amplification of the standard
TE: A B A5 R AL DNA 10°~10" copies/pL.

1 FO-PCRAZMARMVES 1
Table 1 Repeatability examined by FQ-PCR

FNH WA REE Ctl Ct2 C3 Ct4 Ct5 Ct {4 SD  CV/%#A  CV/%3id]
1 21933 22010 22000  21.744 21425  21.822 0.22 1.01

1x10" 2 21569 22330 21225 21.931 21732 21.757 0.37 1.69 1.53
3 21731 21.038 22018  21.821 21.837  21.689 0.34 1.56
1 23502 23351 24220  23.650 22283  23.401 0.63 2.70

1x10° 2 22.948 23298  24.018  23.840 23.628  23.546 0.38 1.63 2.37
3 23.847 22498 23447 24073 23747 23.522 0.55 2.34
1 26023 26638 26107 27796  27.038  26.720 0.65 2.44

1x10° 2 27450 26581  27.021 26471 27434 26991 0.41 1.52 2.44
3 28135 26133 26734 27766 26902  27.134 0.72 2.67
1 0 0 0 0 0 0 0

T M RE, 2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0

kLA 5 AN (10°~10" copies/ul) 1
NG, MRS REFIZIER R LETiE
y=-2.9054x+54.581, r=0.9991.
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Table 2 Cycle number of AFB; at different concentrations

AFB| R E/(ng/mL) Ct{&a+RSD

10° 13.966+0.016
10~4 17.695+0.047
10~5 19.139+0.032
10~6 21.284+0.014
10~7 23.782:+0.027
10~8 22.795+0.041
10~9 undetermind

0 undetermind

225 FRanillE
R b i) £ = BH YA S5 AR TS B I 2R R 1Y
DNA 347 FQ-PCR #iilll, 5 ELISA V54T Lbiish
% 3.
3 HRNEER

Table 3 Result of sample determination

RAVE &P AFB, AR E /(ng/mL)

/(ng/mL) A feR Ak FEINT

FQ-BCA 10  0.397+0.026 ND 0.172+0.075 ND
ELISA  1.59 ND ND ND ND
JE: ND-RA& i,

3 g
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1, FHAERRERAIAE N IRIE NS DNA 55,
FQ-PCR X HEATHIN, 57 15T FQ-PCR [ BCA
AR, &5 RE R, /£ DNA # L% h
10°~10" copies/uL JEFE A Ct 145 HIRAZAA B, T
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