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Abstract: For selectively sensing Tryptophan (Trp), the fluorescent Th*" @ UiO-66-(COOH), was
prepared through loading Tbh*" into UiO-66-C COOH), wia post-synthesis method. Transmission
electron microscope (TEM), X-ray powder diffractometer (XRD), specific surface area analyzer, and
X-ray photoelectron spectroscope (XPS) were used to analysize the morphology. composition and pore
characteristics of the porous materials. Meanwhile, ultraviolet-visible spectrophotometer (UV-Vis)
and fluorescence spectrophotometer were used to study the fluorescence characteristics. The results
show that the energy transfer from organic ligand to Tb*" leads to a bright green fluorescence. Among
the 13 amino acids, only Tryptophan has obvious fluorescence quenching effect. This is because there
appears a large overlap between UV-Vis absorption spectrum of Trp and excitation spectrum of the

MOF, which indicates a strong competition effect for UV light. The absorption to UV light of
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Tb*" @UiO-66-(COOH), is decreased by Trp,leading to the weak fluorescence, Further investigation

indicates the material can sensitively sense Trp (LOD, 5. 53 pmol/L) and owns excellent anti-

interference ability from other co-existing amino acids. Thus, this work not only demonstrates Th*"

@Ui0-66-(COOH), can serve as a selective and sensitive sensor for Trp, but also provides a guideline

for designing novel sensors for amino acids in the future.

Key words: metal-organic framework; post-synthesis modification; Tryptophan;fluorescence quenching
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(a) XRD of power and simulation; (b) FTIR spectra; (¢) XPS of Tb4d region; (d) Ny adsorption-desorption isotherms at 77 K

Characterization of materials
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Fig.2 TEM images of UiO-66-(COOH);(a) and Tbh*" @UiO-66-(COOH); (b)
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Fig. 3 Excitation and emission spectra of solid material Th®" @
UiO-66-(COOH); (the illustration is the luminosity under

natural light and 254 nm ultraviolet light)
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Fig. 4 Fluorescence emission spectra of Th®" @ UiO-66-
(COOH); under excitation wavelength of 322 nm in buffer

solutions containing different amino acids (the illustrator is the

real image of the material in blank solution and Trp solution)
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Intensity of Th*" @ UiO-66-(COOH), under various conditions

(a) concentration range of 1 X107 '-1X107° mol/L;(b) concentration range of 1 X107 *-1X107° mol/L(linear region) ;

(c) time range of 0. 5-135 min; (d) binary amino acids solutions
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Table 1 Performance comparison of different Trp probes
Material Range/(pmol « L™1) LOD/(pmol « L™1) Solvent Reference
BTAP5 — 0. 28 Water/DMSO [9]
rGO-RhB compound 200-2000 132.6 Water [10]
1,8-pyrenedione 0-7 0.15 Acetonitrile/ Water [11]
Cd(Il) carboxyphosphonates 10-20 — Water [12]
[Thy (Hs1)-(C200)5(H20)4 ] » 2H, 0 0-360 25.2 Water [13]
SUMOF-7 I 167-500 167 PBS [23]
Th(ppda) (npdc)o. 5 0-200 69.9 Water [24]
Zn-Hbtc-BPY/Th3 " 0-196 15.2 PBS (pH=7.4) [25]
Th*T @UiO-66-(COOH), 10-100 5.53 HEPES (pH=7.4) This study
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Fig. 6 Intensity of Th*®" @ UiO-66-(COOH), for

detecting Trp under different pH values
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Fig. 7 Ultraviolet absorption spectra of different amino acids

HEPES solutions and fluorescence emission spectra of the
material (the concentrations of all the amino acids

solutions are 0. 01 mol/L except Trp solution)
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