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Spectroscopy and Spectral Analysis
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Fig. 1 Absorption spectra and normalized fluorescence spectra

of riboflavin in water, DMSO and chloroform
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Table 1 Spectral information of riboflavin
in three solvents
A MR SRy WIS PORIESEER  YOBIE RS
ff/nm {H/nm {f/nm i /nm
7K 445 438.52 533 531.52
DMSO 443 435. 84 517 523. 64
= H b 444 435.08 514 517.17
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Fig.2 View of the frontier molecular orbitals (HOMO and
LUMO) for riboflavin structure
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Table 2 Dipole moments (Debye) and difference between
HOMO and LUMO of riboflavin in three solvents

7 EBMRE/D A SMEBAE/D  AE/eV
K 18.61 21. 65 3.296 8
DMSO 16. 24 19. 03 3.307 8
=W ke 14. 95 17. 29 3.319 7
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Fig. 3 The decay curves of riboflavin in three

solvents when excited at 374 nm
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Table 3 Fluorescence decay data of riboflavin
in three solvents
A r/ns  a/% /ns  a/% 7/ns X
7k 3. 42 29.92 5.25 70. 08 4. 85 1. 056
DMSO 1.75 14. 87 3. 00 85.13 2. 88 1.019
=i 1.02 33. 36 4.32 66. 64 3.97 1. 225
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Fig. 4 (a) The electrostatic potential distribution map of riboflavin molecule surface;

(b) The cluster model for studying hydrogen bond between riboflavin and water
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(a) The color-filled scatter plots of riboflavin and water; (b) The color-filled RDG

isosurfaces depicting interactions regions for the cluster
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Studyon the Spectral Properties of Riboflavin in Different Polar Solvents

FANG Zi-qiu"*, CHEN Guo-qing"*" , WU Ya-min'**
1. School of Science, Jiangnan University, Wuxi 214122, China
2. Jiangsu Provincial Research Center of Light Industrial Optoelectronic Engineering and Technology, Wuxi 214122, China

Abstract The steady-state absorption and fluorescence spectra and time-resolved fluorescence spectra of riboflavin in water,
DMSO and chloroform were measured by British Edinburgh FLLS920P spectrometer. It was found that the absorption peaks hard-
ly change in different solvents, and the fluorescence peaks show a significant red shift with the increase of the polarity of sol-
vents, because the charge distribution of the excited state leads to the difference between the absorption and fluorescence spec-
tra. Besides, the {luorescence lifetime of riboflavin in water is also longer than that in the other two solvents, which can be at-
tributed to the hydrogen bond interaction between riboflavin and water. Furthermore, the ground and excited states of riboflavin
molecules in different solvents were calculated by using Gaussian 09 software. Through frontier molecular orbital analysis, the
stimulated transition of riboflavin is the transition of = electrons on benzene ring and nitrogen heterocycle ring to the antibonding
orbital * of benzene ring and C—N, (=0 conjugated double bond. The results show that the charge distribution of ribo-
flavin increases the dipole moment and the solute-solvent intermolecular interaction. which leads to spectral variation and a red
shift in fluorescence spectra. Finally, the effect of H-bond on the spectra of riboflavin was considered by the molecular electro-
static potential and noncovalent interaction analysis. The theoretical absorption and emission peaks of the polymer structure are
closer to the experimental results, which shows that the results of the polymer are reasonable. The ring structure formed by wa-
ter dimer and riboflavin can increase the rigidity of riboflavin molecule, which is beneficial to the fluorescence emission. thus de-

creasing the probability of non-radiative transition and prolonging the fluorescence lifetime.
Keywords Riboflavin; Spectral properties; Solvent effect; Hydrogen bonding; Density functional theory
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