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A Biosensor Based on KGdF,: Tb* Nanoparticals for
Tetracycline Determination

DUAN Nuo, WU Shijia, WANG Zhouping
(1. School of Food Science and Technology, Jiangnan University , Wuxi 214122, China ;2. State Key Laboratory of
Food Science and Technology , Jiangnan University , Wuxi 214122)

Abstract: A method for tetracycline detection was reported. It is based on fluorescence resonance
energy transfer (FRET) from KGdF,:Th* nanoparticals as a donor,and on graphene oxide that acts
as an acceptor. The KGdF,:Th* nanoparticals were modified with tetracycline aptamer. On the basis
of the strong w—r effect between the nucleobases of the aptamer and graphene oxide ,KGdF,:Th**
nanoparticals were brought in close proximity to the graphene oxide surface. Therefore,the strong
fluorescence of KGdF,:Th** nanoparticals can be significantly quenched. However,on addition of
the target analyte,the tetracycline —aptamer —-KGdF,:Th** complex is formed and quenching by

graphene oxide is suppressed. The fluorescence is linearly proportional to the concentration in the
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range from 0.5 to 100 ng/mL. (R?=0.993),with detection limits as low as 0.25 ng/ml.. The assay had

high specificity and sensitivity ,and was successfully applied to real food samples.

Keywords: tetracycline , KGdF,: Th* nanoparticals, graphene oxide ,aptamer
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Fig.1 Schematic representation of the detection of

tetracycline using FRET
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Fig. 2 Fluorescence spectra (a),TEM image (b),XRD
image (c),FT -IR spectra of KGdF,:Th® *
nanoparticles (d)
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Fig. 4 UV -visible absorption spectrum of avidin (curve
A) and the supernatant after incubation (curve B)
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Fig. 5 Fluorescence spectra of KGdF,: Tb*—aptamer after
the incubation
fluorescence spectra of the KGdF,:Th** after the
incubation with graphene oxide (b)

2,6 ZMSEESKNR

AR B S5 56 D A ) A 2R v AN A A A ) P R

BRI S0 B by B AR AEL, B P PR 2K 5 A R o A

RO 2, TERAELRFZMNT ,KGdF,:

Th™ 44 K KL F £F 543 nm Ab 19 52 't & 5 W 15 DU 2R 3%

JF B W FETE 0.5~100 ng/mlL 35 Bl P 5 B R G 1) 2

XKFZ (K 6a), MIHFEN y=430.0x+75 095 (R*=

0.993) , F KK H BR (3S/N) 4 0.25 ng/mL, Horf y o4

YGRS v VIR BT, 10 WHEZAN 10 ng/mL

FR) DU A 28 9 R A DPAR 207 3k OO S | AT X A v

T 229 2.5% , P 52 56 B AU 1 AR 45 HE R

Yo & 6b S A [R] 6 e 52 DU B0 2R A 5O 3

27 HRUEHR

T VA AR S T kR T U BR R AR S S

BEHETHURRELDNIER . EHR LEHER.

N RS R R T RN AR . e

HWRIM ARG, S AA 10 ng/mL I IUHFRER 4

BR LER BOERSEAER, WEZGN AR

PEICAH , F R IR 7, IR R TR Z AR R b 5 R Y

DI BE AR A I T v T A DURR Y B, 3K S R

PO PR 2R I C AR5 DU 3R 3R OR AR R S R R B

YR AE AL RS R RN, SEOLR BE R IE AW & T

VU BR 2258 e A T H AR DU Rl BN B ks

AR SN A LB A R PN 4 ]

WA AL A S0 BT R, R &R AP B SOE ORI B

Ko i Rk BT U B 3R B AA 5 0 R 2R 1Y R

with  graphene oxide (a),

1164 Journal of Food Science and Biotechnology Vol.33 No.l1 2014



B3

&t

it

B, % AT KGAF,Th* 2 K A A 4a ) va 31 & 64 A 4 45 Bo#7 7 ik

S A A I i B R B
80 000}
120 000 60 0001
o
110 000} ﬁ 40 000}
#
% 100 000} 200001
90000}

0 1 1 1 1 1 I
PR emR  LHR OROER AER

80 000F
B 7 MAR®RNTENHFREST

70 000 . . . . P Fig. 7 Specificity analysis of tetracycline detetion
0 20 40 60 80 100 _ —_
@ 1 R R AR SC T 1 0 A5 B DU BR 2% T i vk
HOMOr it 0S. 1. 5. 10, 5 107 P 456 5 20 RE €630 2 T 45 1 DU 3R 26 ik v
1200001 e B | 7% 45 AR B SOROM €k BT 5 Itk
5100000 KA 95.3%~102 %22 (8], 12 5L 55 77 1% T 45 [l OR ¢
B s0000] 96.19%~102.5% 2 6] , 1 W A< 1 1 Fi] T 52 Bk it 1
® I i
60 000
i + | &
3 & i JRRRI
) ) ) ) ) ) ) ) . } = e 2B NS = .
20000 540 560 580 600 620 640 660 680 700 720 *E ?E %L ’f'{ﬁ E 9% ﬁa E/J %\ &I\ IJX( q& 71615 % KGdF4
Wk /m T Kb F DI ESE X —HER, 456
(b) BEIE RIS Ak A 2B 0 m—m LBEE I A S H
M6 MAERERESERIABEORAMS @ RR 0PI RN RS Ak 7 — R
R % RE R E & A TH RN EEE (b) VLR BB A2 VR AR I DU BR R J7 3% . ASBTE 5Tl

Fig. 6 Standard curve of the fluorescence intensity versus 25 1 KGAF,: Th** 4 K+ & — Fh I 19 JHAAR Iy
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Table 1 Recovery of tetracycline detection in milk samples (n=5)

BE W | R Tmﬁim&mmm> I 5/ %
1 0.95+0.38 96.1
2 0 10 10+0.18 11+£0.26 102.5 95.3
3 0 50 49+0.42 51+0.37 98.8 101.2
4 0 100 101+0.26 102+0.14 101.0 102.0
5% 3k
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