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Abstract: Aflatoxin B1 (AFB1) is a fungal toxin common in crops and it is the most toxic of all
mycotoxins which can cause cancer. Thus, quick and effective detection of AFB1 is important for
food security. Here, a simple and sensitive optical sensor based on surface-enhanced fluorescence
(SEF) technique was designed to detect AFB1. We used nanoporous gold (NPG) as the substrate.
The AFB1 aptamer (Cy5-DNA1) and AFB1 complementary aptamer (SH-DNA2) were
successively assembled on the surface of NPG to form the optical sensor for AFB1. Competitive
binding between AFB1 and Cy5-DNAI released Cy5-DNAI1 from NPG, leading fluorescence

intensity of Cy5 to fall. AFB1 was detected by monitoring the variation of the fluorescnece
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intensity of Cy5 and the final detection limit was 10”7 pg/L with a linear dynamic range 4 orders of

magnitude.
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HirZ, mIM&EZ Bl(aflatoxin Bl, AFBI)/ERN
HEHERN—F, Mt BB RBUE
P, eI AR S TRy s A
MNEF=A AN, VF2EZEME TR R
PR AFBL 1. MRS HEAE AR
BYh AFBL & AR 2 ngkg, HAME
G 10 pg/kg, HERUE AR 20 pg/ke.
BRI, B AFBL BRI T A2 TAE i
R et S A

FIRT, FHL AFB1 A7k 2 = 0fH
8, 3i% 72 ( high-performance liquid chromatography,
HPLC)™, AR Bl (liquid chromatography/
mass spectrometry, LC/MS )™, g 16 6 52 W% it v
( enzyme-linked immunosorbent assay, ELISA) "
F1EE b 2 7 (electrochemical method, EM) ™ 45
DL LRI A s, REUERR, EEMR
U, (HZALIEAE S A T B A BB, JF AR
i 5 ARSI AR I B # A, RIS 22T
R—FMESE . RE 2Pr9R =, FmHR
7¢ % ( surface-enhance fluorescence, SEF) J& 41
S B G SBURL TN AN KB40 4 8 TR A 9 oK 4 B A
RHESEIUR T AR Bl T 4 B8 IR Lok 4t
ORI RCR . B M T
PR Rt TR S, gk 2AL
4 (nanoporous gold, NPG ) J&— F 7 U i) 44 K 4
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AFB1 K, K bric A AL E (CyS) IR IE 1A
DNAI1 5% —45 DNA1 HAMUAZIRIE 4 DNA2
L[ 4125 7 NPG KM, T WL 2 8 Ak i 4G e
Ao 183 AFB1 5 DNAI 324454 S50 Cys %
A5 S0 (A AL SE P B 25 R B ARG
W, IR R s 10 ug/L, JF H AR R
4 WSS LR, W T AFBI bk
FE SR

1 LI/

FIH Cy5 #Ric 19 AFBI & BC A& B 7E 3/ 314
i — 4~ Cy5 4> F (5'-GTTGG GCA CGT GTT
GTC TCT CTG TGT CTC GTG CCC TTC GCT
AGG CCC-3'-cy5, Cy5-DNAL) FITE 56 i et
B ( SH-5'-CAGAGAGACAACACGTGCCCAA
C-3, SH-DNA2)" AFB1 HANERUA, 14T —
FloBTRLAY JE T NPG iR b s 2L s T
AFB1 K (UL 1) 4 FBTR B R A7 AE FRiR 1 Ak
2EEE, [AITTE NPG 2RI nT AR E KA SH-DNA2,
HR 95 Al 356 e 6 U, CyS FRid Y DNAL ¥ 5
DNA2 JE A% e Wk, WKHITE NPG . AN
A AFBLIRZSF, JET NPG Jay I o i 7 1 5 4
PE, AR EDE A 26ERIE T CyS B2t
f5%; WA AFB1 4>FJ5, HT AFBI 5 DNA1
I AELE 35 454 DNA2 [, 5§30 DNAL
5 DNA2 Z[HIfSEA KL, i AFB1 5 DNA2 4
AT NPG £, K#H AFB1 ®W¥EIN, T
NPG i) Cy5 #ric () DNA1 Z i, T34
K H Cy5 WP FEZES. Hi, @atiiat Cys
HZE G B A] [RZHIWRA T AFBL YTk

=P 1=
2 ~\—‘_‘lfy3§§

21 ZAEERHE
SIS T B Z2 LA IR H— 2 G 4 v il



5513

WRItIT, 45 AT i 2 R B U N 0 2 T 5 RO Ot AL 18y « 71 e

®___(Cy5

H#R B

2 000 a,u.

PR/ (a.u.)

640 660 680 700 720 740
WK /mm

2 000 a.u.

PR /(a.u.)

2 e

640 660 680 700 720 740
PK/mm

2 ——SH-5-CAGAGAGACAACACGTGCCCAAC-3'

5-GTTGG GCACGT GTT GTC TCT CTG TGT
CTC GTG CCC TTC GCT AGG CCC-3'-Cy5

1 AFB1 I RIEE
Fig. 1 The schematic diagram of the optical sensor of AFB1
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R R R, Ag R TRk g s
DL IR AR, 58N Au i 7258 H
P HC e LA % S B0 LI 9 K R 25
4 o ATV FNFLIR AC/IN AT ek s ol K A 4
A3 JEREAL B A ARt 1) B S AR kAT R
¥ SCHR A 100 nm Y AggsAuys (ST H 4>
N Ag65%, Au3s5% ) A RTIRIK, fEERT
i 65% WAL AT F R & 4 RN, Tl a5
il 5 A 4 e () A5 BN [ FLAR 1Y NPG L, SR )5
¥ NPG 5 [ & 12 i 7E B 4l K g ve 2 vk LA 2
BRok B MR . B )5 K5 NPG [#] 22 16 S8R 3 A
(polymer) I T84 H .

22 ZAEERRTEINEN

il 7 AFBI K (14 A= ) 14 Sk 25 3 3 77
4°C 5, B NPG IS E/EIRI7E 10 mol/L SH-
DNA?2 i 2 2% %5 WX ( phosphate buffer solution,
PBS) il 20 mol/L Cy5-DNA1 PBS H14% 12 h #E47
DIRefbab 3 (UL 1) o FIHBREE S DNA2 [
7E NPG KM, A5 R T DNAL 5 DNA2
Z A OSUIR e 4, L [A] 2H 3 7E 22 fL 4 3R
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B, HC7E PBS P 4°C {RAE
2.3 WHNIERE

K Nikon & {385 1 | 2 = NOVA %
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R E TR %2 vh W (PBS, pH=7.4) 1 {{#f
DNA (36 38 R SRR B 1) AFB1 %
WA MR BT h i AFBL ¥JE . To06ks
105> F Cy5 18] W B i i (A 47+ 650 nm
AN, BT ALIRAON , AL OE AT LS
B RO . Ik, PL 632 nm HOGIE R
WEPK, MERN 0.03 mW, RERE N
120 s, BRGNS R 5 AR 2 F
Bt

3 ZERMTIE

H T NPG 2O s Re: 5 ALARAHOE, H
TZOUEZREHOR, fils T AFLIEH NPG
W, JFXEHDO GRS T . [ 3(a) ~
() ARk R 1, 5, 10 min ST NPG 1)
i 5% 4] (scanning electron microscope, SEM ) .
J& 1 1 min i) NPG fLFEZ 8 S nm, JE# 10 min
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Fig.2 Fluorescence spectrum system and method of testing aflatoxin B1
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Fig.3 The SEM of NPG with different corrosion time and its fluorescence enhancement spectra
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Fig. 4 Annealing influnce on the microstructure and SEF property of substrate

LR, M 13 nm(NPG13)P KE]T 16 nm
(NPG16) . K T #iNiR K JE 520 NPG 1%
HESREFE, XFIR KR NPG16 I #E 47T A% FR i
RIIREALAL P, ZH%% T SH-DNA2 fil Cy5-DNAI
P92 51 NPG16 RIHH G iR TEE 4(b)
o, HERGR KT E R A CyS I SEAs 5 T I,
R KA R ] DLiE— 2 s i 2
SRR, IR AR 3(c) M 4(a) il UL BE,
iRk Z 5 NPG 0 HLalR KR s g sy, ix—
AUIE R A A — AR EORTR B CyS 28 6okis
(ULIE 4Cc) FIE 4(d)) v LAFS 8 HE— 25 B EDIIE .
TGS, O T PRIE A0 A i35 50 DL &
i, PEHEIR AR B NPG16 1okt i iy
LML

LA NPG16 M3 i, i i s iR b1 7
Fimaetl, BERRMEANFERER AFBL ik
FFPEEIETER , WO AR 5 AFBL Z
R . YA BT h %A AFBL B, Cys-
DNA1 38 2o il S5 e X6 [ 0] 5 [ 72 #F NPG 2R [ 9

SH-DNA2 J¥ iUfe e A% B DR e 44y, IUAS2¢
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Fl Cy5-DNA1 JA3e4 445G, SH-DNA2 Fl Cys-
DNA1 FHAECO RS A RS, 172335 Cy5-DNAL
B NPG £, 2 Cys MzCim I ss,
IHM A5 EOEIESRIE A 1, NI, Cys fseitsm
FEASL 5 R T AFBL BUWEEAH G, & 5(a) N
RAE PBS KON [AIVE BE 1Y AFB1 W ot 36
T AG I 2] Aok H T Cys B9 ig . KT
W, BEE AFBIRY BTG, KA T Cys
1) 2 YA 5 B R i 55, RITBOR £ 1Y Cys-
DNAI 5 DNA2 fi# &5, e 2lmh, S
XTI LR, 51 R BRI R BRSO UE
SR . N TSN BR IO E S AFBL iR
FEZIRER, FRAT AR RS T LK SR 1 2¢
S JE AT T IH— L (WLE 5(b) ), LA
PBS 3£ F Cy5 14 665 nm W Z 8, fI& 5(b)
AL, WP AR AR R R E R 107 ng/LiY
AFBI B, 25050 B = T 10%; M
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Fig.5 Relationshio between Cy5 fluorescence intensity and AFB1 mass concentration
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