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Fig.1 Molecular structures of deoxycholic acid(A) and cholic acid(B)
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Fig.2 THz absorption spectra of deoxycholic acid( A) and cholic acid(B)
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Fig.3 Far-IR absorption spectra of HDC(a) and HC(b)
Table 1 THz absorption bands and sub bands via secondary derivative of cholic acid and deoxycholic acid

HDC HC .
~ - R - ~ B ~ B Preliminary assignments 5181
f/THz »/em ! 7(Sub bands)/cm 7! f/THz v/cm ! 7(Sub bands)/cm !
9 10
11 13
17 15
24 20
28 26
1.13 38 37 34
1.26 42 42 1.26 42 42 7(COOH)
50 51
1.69 56 55 60
63 2.02 67 67 7(COOH) , t(COOH) *
2.17 72 71 75
79 77
84 83
86
88

# 7 Torsion; ¢: twisting.

Table 2 Peak positions in the far-IR spectra of cholic acid and deoxycholic acid

?(HDC)/em ™ #(HC)/cm ™! Preliminary assignments-

6,7,1620]

7(HDC)/em™! #(HC)/cm ! [6.7,16—20]

Preliminary assignments

399
379
366
343
329
307
291
270
247

404

360
344

312
294
260
255
236
232

(C=0)

ring

v(C—COOH) , r(CO,)

6(C—COOH)

201 208 8(C—COOH) , y(C—COOH)
175 188
154
148 139
125 123
108 110 7(COOH) , y(C—COOH) , t( COOH)
88 88
72 78
64 69
56 56

# . out-of-plane bending; r: rocking; 7: torsion; &: in-plane bending; ¢: twisting.
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Fig.4 THz absorption spectra after 9 point smooth and automatic baseline correction and

their secondary derivative results in the 85—5 cm ™ region
(A) a. Secondary derivative results of deoxycholic acid; b. spectrum of deoxycholic acid via 9 point smooth and automatic baseline correction.

(B) a. Secondary derivative results of cholic acid; b. spectrum of cholic acid via 9 point smooth and automatic baseline correction.
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Far-IR and THz Absorption Spectra Studies of
Cholic Acid and Deoxycholic Acid

YANG Li-Min'*, ZHAO Guo-Zhong”, ZHAO Kui', SHI Xiao-Xi’, JIA Xin-Feng’, WENG Shi-Fu’,
XU Yi-Zhuang’, LU Xiang-Yang', XIE Da-Tao', WU Jin-Guang’, CHEN Jia-Er'
(1. Institute of Heavy lon Physics, Key Laboratory of Heavy lon Physics of Ministry of Education,
School of Physics, Peking University, Beijing 100871, China;
2. Department of Physics, Capital Normal University, Beijing 100037, China;
3. College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China)

Abstract Cholic acid(HC) and deoxycholic acid( HDC) are main components of bile and have an important
biological function in human body. In this paper the two polycrystalline molecules were studied via far-IR and
THz absorption spectroscopy. Their characteristic bands in far-IR and THz region were observed. Some similar
bands appear in the far-IR region for the two molecules because they have similar structures. There are two
bands at 1.26 and 2. 02 (e. g. 42 and 67 ¢cm ') in the THz spectrum of cholic acid molecule, and 1. 13,
1.26, 1.69 and 2. 17 THz(e. g. 38,42, 56,72 cm™") in the THz spectrum of deoxycholic acid. The results
indicate that far-IR and THz results are consistent in some extent. The bands related to COOH were considered
in the far-IR and THz region. Omnic 5.0 program was adopted to treat the data and the bands with a low
signal-noise ratio were emphasized via this method. And many sub bands were observed, which indicate that
complicated hydrogen bond networks exist. The difference in the structures of the two molecules is only one
hydroxyl group, but their far-IR and THz absorption spectra have many differences, which may be caused by
the differences of their molecule structures, for example, different hydrogen bonding networks and the various
packing of CH chain, etc.. The results indicate that far-IR and THz absorption spectra are effective methods
for investigating biomolecules and distinguishing their structures.

Keywords Cholic acid; Deoxycholic acid; Far-IR absorption spectrum; THz absorption spectrum; Hydrogen
bonding
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