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Study on THz Spectra of VitaminB*

Yu Bin Huang Zhen Wang Xiaoyan Zhao Guozhong
(Capital Normal University, Beijing 100038, China)

Abstract Terahertz time-domain spectroscopy has been used to measure the absorption spectra and the indexes of
refraction of vitamin B1, B2, B6 and B12, which are vital to human beings. Experimentally, from comparison, it is
found that they have different fingerprint spectra. Theoretically, the molecule structure of the samples are optimized
using density functional theory (DFT) and then these frequencies are calculated. The optimized molecular structure
and vibration frequencies of three kinds of the samples are obtained; the results are in agreement with simulation.
The simulation results show that most of the vibration frequencies are caused by the torsion and wagging of the
molecular, others are caused by intermolecular or phonon mode. This study not only provides better theoretical and
experimental methods, but also be helpful to the detection of vitamins with spectra.
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Fig. 1 Schematic diagram of the THz-TDS measurement
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Fig. 2 The frequency-domain (Insert: time-omain) spectra of vitamins
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Fig. 3 The refractive index and absorbance of vitamins
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Fig. 4 The molecular structure of three vitamins after the optimization of geometry structures
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Table 1 Assignments of observed vibration frequencies (THz) for these vitamins
Experiment Simulation Assignment

Vitamin Bl 0.2~2.2 THz 1. 11 0.95 11C,12C-O wagging
1.50 1.53 Scissoring of the two rings
0. 38 0. 54 21,22,23C-O wagging, ring in plane bend
0.62 0.75 Ring out of plane bend, rocking of CH, OH groups
0. 82 0.90 Ring torsion
1.02 Phonon or intermolecular mode

Vitamin B2 0.2~2.6 THz 1. 17 Phonon or intermolecular mode
1.52 1. 34 Ring out of plane bend, wagging of CH, OH groups
1.93 1. 83 Torsion of CH, OH groups
2.19 Phonon or intermolecular mode
2.42 2.41 21,22,23C-O wagging

Vitamin B6 0.2~2.1 THz 1.71 1.72 6,7C-O out of plane wagging
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