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Abstract: A fluorescence aptasensor for quantitative detection of 17f-estradiol was constructed. Black phosphorus
nanosheets (BPNs) were prepared by ultrasound-assisted aqueous phase exfoliation using black phosphorus crystal (BP) as
fluorescence receptors. A 17f-estradiol fluorescence aptasensor was constructed between FAM labeled aptamers and BPNs
based on the fluorescence resonance energy transfer (FRET). After optimization of BPNs concentration, FAM-Apt
concentration and reaction time, samples of tap water and milk were determined. The results showed that the prepared
BPNs had independent lamellar structure and uniform particle size.With the concentrations of BPNs and FAM-Apt were 10
pg/mL and 7.5 nmol/L respectively, the linear range of the sensor was 1.5~60 ng/mL and the detection limit was 1.0 ng/mL.
The recoveries of tap water and milk were 91.2%~104.8% and 87.5%~104.3%. The relative standard deviation (RSD) were
4.99%~10.53% and 4.48%~11.24%, respectively. This method with simple, high sensitive and strong specificity could be
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completed within 30 min and could realize quantitative detection of E2 in actual samples.

Key words: aptasensor; black phosphorus nanosheets; 174-estradiol; fluorescence resonance energy transfer
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Fig:.1 Schematic 1llustration ‘Of fluorescence aptasensoror detéction of 175-estradiol (E2) based on FRET
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Fig.2 The TEM image (a), hydrodynamic diameter distribution (b) of BPNs; the absorption spectrum of BP and BPNs (c);
AFM image of BPNs (d) and corresponding height analysis of BPNs in figure (e)
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Table 1 Comparison of different detection methods of 174-estradiol
AL lEFRE TN FE 12 7 il (nmol/L) K- BR (nmol/L) S ik
LD S A RS FET LB AL 9T A A 37~330 31.0 [30]
. FETFRRAIKE 50~1.6x10° 50 [31]
BT BALER 9 G g oKL T 1x107~1 7x107* [32]
TR SRR B AR LR L IEES 5.0~150 5.0 [33]
FTFCys.Shricid AR i 0.82~20.5 0.22 [11]
ek EFETFAbRCER AR IRuE AW 80~400 37 [12]
FTFB FHHBRRICE BRI £ 90K LT 0.48~200 0.48 [24]
FETFAMbRICIE BCAHBBEGOK 5.5~220.3 3.7 A
. 523
201 ? [1] Omar TF T, Ahmad A, Aris A Z, et al. Endocrine disrupting
compounds (EDCs) in environmental matrices: Review of analytical
181 % strategies for pharmaceuticals, estrogenic hormones, and alkylphenol
"E"O 1.6 compounds [J]. Trac-Trends in Analytical Chemistry, 2016, 85: 241—
1.4 4 259.
12 /g b [2] Caupos E, Mazellier P, Croue J P. Photodegradation of estrone
N oo V/;%/I % enhanced by dissolved organic matter under simulated sunlight[J].
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Fig.6  Specificity results of fluorescence aptasensor
2 SRR P BRI
Table 2 Recovery results of 17f-estradiol in real samples (n=3)
K e EE (ng/mL) IR (%)

I it SR € 7 TG T i
& FRifetR ) PR ) °
0.0 <5E R

%k 4.5 4.5+0.47 99.7+£10.50 10.53
30.0 27.4+1.36 91.2+4.55 4.99
60.0 62.9+5.44 104.849.10 8.65
0.0 <R

Aty 4.5 3.9+0.44 87.5+9.84 11.24
30.0 28.5+1.28 95.1+4.27 4.48
60.0 62.6+3.83 104.3+6.38 6.12

o H R IK AN AR AR Y BSR4 5 SR 91.2%~
104.8% Fl 87.5%~104.3%, AH X} Hr HEfw 22 (RSD) 43
A K 4.99%~10.53% Fll 4.48%~11.24%. DL I 4%
T, AT IR AT LU FH T SRR FIAR 548 S E2 19
F
3 iR

FIFH FAM #ric 09 E2 16 BCAARAE Sy 2 S b4,
BPNs 15856244, 3TF FRET JEEAEL T 2860
BRI AR T B2 BRI, TERALSEER S5 T, AR
TTEAE 1.5~60 ng/mL BT PN FEH R ar gk oe
Z, KRR 1.0 ng/mL, EAGIH:ME . Fae e
MR R A, A7 AT LS BRI E 9 ) Bl RO
Mo HARIKFAA YIRS PR S ge 2 SR, 3
ARIZ T IR HA SEERRE SRR RE T o SAE SR N AR
M5 248 b, A7 e AT B, ARG, 30 min B AT
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