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A Metal-organic Framework-based Fluorescent Aptasensor for

Determination of Aflatoxin B; in Red Wine

YAO Huiwen”, WANG Xinyue, LEI Xinying
(College of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, China)

Abstract: A fluorescent aptasensor was constructed based on photoinduced electron transfer using an amino-functionalized metal-organic
framework (MOF) from the University of Oslo 66 (UiO-66-NH,) and fluorescently labeled aptamers for the determination of aflatoxin B, (AFB,).
Tetramethylrhodamine-labeled (TAMRA-labeled) aptamers (TAMRA-aptamer) were absorbed onto the surface of the UiO-66-NH, via n-n stacking and
the fluorescence of the TAMRA-aptamer was quenched due to the photoinduced electron transfer. The conformation of TAMRA-aptamers, which
specifically recognize and bind to AFB,, changed from a single chain to a stable internal loop, and the hindrance of photoinduced electron transfer due to
the weak binding ability between the internal loop structure and UiO-66-NH, led again to fluorescence of the TAMRA-aptamers. The fluorescent
aptasensor is thus considered suitable for AFB; detection to as low as 0.50 ng/mL. The intensity was proportional to AFB; concentration in the range
between 1.00 and 100.00 ng/mL, and the square of the correlation coefficient (R?) was 0.994. The recovery for the detection of AFB; in red wine was
90.00~101.00%. The developed method is simple, inexpensive, reasonably selective, and highly sensitive and can be used for the rapid determination of
AFB; in red wine.
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(ZEN) bt Sh, ¥ HE Sigma-Aldrich A5 (FhE E
#); TAMRA-aptamer (5’-TAMRA-AGT TGG GCA
CGT GTT GTC TCT CTG TGT CTC GTG CCC TTC
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MAERAF G RIFAb . SEI AT SR N b
4li, 5256 F7K A Millipore-Q REt4lifb i) — /K, HFH
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AT B, EAFEKEE (0~20.00 pg/mL) )
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i, FiRIFE 30 min, 7E 560 nm UK T IER:
i P ERE, 03k 583 nm AbHIR IR,
UiO-66-NH, FISRAEIREE . SRJ5, 17 L3R 73 in
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Fig.1 (a) XRD diffraction, (b) SEM images, (c) FTIR spectra
and (d) TGA curve of UiO-66-NH,
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Fig.2 Schematic diagram of fluorescent aptasensor for the

UiO-66-NH, AFB,

determination of AFB;
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UiO-66-NH, 15 /5, POGLRERK, A AFBLJE,
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70 000
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60 000

b: TAMRA-aptamer + AFB,
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Fig.3 Fluorescence intensity of fluorescent aptasensor under
different conditions
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TE A B 58 BT AL R 1) 9% O 0 T A AR R AR
UiO-66-NH, # VR KGR, HIREE RV B
5 RS R R, RIMEE %2 T 100.00 nmol/L
TAMRA-aptamer 5 AN[F]Jii & UiO-66-NH, 1A )
PRI, Wi 4 FoR, BEF UiO-66-NH, i

BRI K, TAMRA-aptamer f5¢ JGIZ M e K,
4 UiO-66-NH, Jii &3 EIAF] 10.00 ug/mL B, M
KAUFILEF)] 92.40%, UiO-66-NH, it Fik B4k K 48
20.00 pg/mL, FAHERPREA D REFERIE L,

Rk, JEEL 10.00 pg/mL 4o i B AL @& 4%

Ui0-66-NH, i E i ik .
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Fig.4 Fluorescence quenching of TAMRA-aptamer by
UiO-66-NH,

2.5 AFBy# &1k

SN PO CIE O AL RS R B AR ISR, B8
TG pH DA N [R5 At Bt
REMIEZIR . 100.00 ng/mL AFB, it A £ 100.00 nmol/L
TAMRA-aptamer 5 10.00 pg/mL UiO-66-NH, {7 574
T, G pH B AE 6.0~8.5 [RFEH N A 1L,
POCHREAE pH {H 7y 7.5 N, WRER pH{EA 75
I B S IE BRI S5 A RE i, DRI, SR
(1) pH B[ E A 7.5, ZIRIGR A B AR 4612
o, RNMIRE R SGREENFERE. #
100.0 ng/mL AFB; I AZ| 100.00 nmol/L TAMRA-
aptamer 5 10.00 pg/mL UiO-66-NH, (KR AR T, 4>
JIFE 204 25, 30, 37, 40 fi145 °C /)3 60 min. Ff#E
BEERIT S, DR EEIEsE, SN 37 CH,
PICTREIEAIA R R IR LRIy, PEETRAE N
AHTFR. BRI, JE8Rsiontt ) MR FEFEHITE 37 C.
MIRIE TR S B PRS2 [ 52 S REN a] 152
i), 4 100 ng/mL AFB; i A £ 100.00 nmol/L TAMRA-
aptamer 5 10.00 ug/mL UiO-66-NH, iR &0+, T
37 ‘C/yHIfe N 10, 20, 30. 40. 50. 60. 70. 80 fil
90 min. FfiAE S MR IRERS, 2R AL IR BTG 5,
2 S SIS TE] g 60 min I, SOGHRFEA RIS, kEE
KRB TR],  GHREEAT W R g, R EE SN
B4 4 60 min.
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50 000
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if, AFBy & IIFR (LOD) A 0.50 ng/mL. AJ7ik 5 TEIRERE AFB I8 B R TOLER A RARROTE K

SCHRHP EARE At AFBy O GIE RO B H A A EE

MR PR AN ZR M TE R CUne 1 BT, BEgi /2 AFB, Fig.5 Fluorescence spectra of fluorescent aptasensor after

(1) R AR K incubation with different concentrations of AFB,

R 1 [E] AFB RSB AME REERHIEL TR
Table 1 Comparison of different fluorescent aptasensors for AFB,
FAT LT (ng/mL) A FR/(ng/mL) LAk

GO/Alexa Fluor 488 aptamer 0.1~500 0.15 [28]
TPE-Z/GO/aptamer 0~3.0 0.25 [29]
AuNPs/Aptamer-conjugated QDs 3.1~124.8 1.06 [30]
GO/CdTe aptamer 1.0~100.0 0.31 [31]
MSN-NH,/Rh6G/aptamer 0.5~50 0.13 [32]
UiO-66-NH,/TAMRA-aptamer 1.00~100.00 0.50 A7k

A I BE ST, RAAREEII LI E 1 2030

2.7 & BA5 oy o 7 M AT

AW I EE T Frid i@ B4 EE Xt 50.00 ng/mL
AFB; L& 100.00 ng/mL AFM,. OTA F1 ZEN 75t
W P 6 Fan, 40N AFB i, fREARUE
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SEFEVE A R . RINZAERE N AFB, IEFE:
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T
sk T

41

(F-F,)/ F,
=)

[ ]
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Group
6 RNEEHERRN N B EE S R TN
Fig.6 Fluorescence response of fluorescent aptasensor with

regard to different mycotoxins
2.8 JimAy R SE e
NBUEAHI TR R 9 CIEIC A% IR AR S Pt
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) AFByo ZLIWT- &R T, #RE 50 1% )5 7030
)\ 5.00. 10.00 150.00 ng/mL ] AFB, bRifEAR, il
M ERTOCARAFHATRN .. WK 2 ATLLEH, AFB,
(R IAR A1 £E 90.00%~101.00% (8], 15t 1% 5 e iE
Be At s vl LLR T30 ARBy Ao
R 2 AP EIRE AFB 1)
Table 2 Determination results of AFB; in red wine (n=3)
B AeARRAEI(ng/mL) AR E/(ng/mL2SD)  m R %

1 5.00 4.6040.39 92.00

2 10.00 9.0040.53 90.00

3 50.00 50.5040.86 101.00
3 g

AW 7RI Ui0-66-NH, A1l TAMRA-aptamer 47
T MO IE B AR AR RS T ARB, AR
UiO-66-NH, fit % ‘KX TAMRA-aptamer %%, 24
TAMRA-aptamer 5 AFB, F 45 & 5, HR
ek E . 7E 1.00~100.00 ng/mL R EIR TGN, At
I CE LA RS TOCHRE S AFB, HIRE S
PRI R, FIFR >y 0.50 ng/mL, A5
IR 90.00%~101.00%. %756 s Al AR A% [ A Xt
AFB, B s FEERENE, N2 EHBERNTIL, 7
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