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Table 1 The Raman displacement and attribution of CIP
DFT Solid NRS  SERS Assignment
Jem ™! Jem ™! Jem ™!
355(m) 352(w)
410(m) 396(w) (C—H)
465(w)
637(s) 624(w)  Formation vibration of the ring
698(w) 704(w)
743(w) 753(s) 744(s) Ring breathing vibration
796 (w) 826(m) 881(w) y(C—N)
841(w)
886 (w)
943(w) 947(m) C—H bending
1029(w) 1029(m) 1 025(m)
1194(w) 1 102Cw) 1091(w) Pyrazine ring breathing
1 145(w) 1 144(w) vibration
1188(w) 1 184(m)
1 194(w)
1278(w) 1274(m) 1 252(w) v(C—F)
1341(m) 1 342(s) o(C—HD
1398(vs) 1390Cvs) 1 384(s) v(O—C—0)
1 466(w)
1458(s) 1 449(w) Vas (O—C—0)
1511(m) 1532(w) v(C—N)
1594(w) 1544(Cs) 1562(s)
1647(s) 1623(vs) 1627(s) v(C=C)
1714(m) 1 703(w) v(C=0)
1 850(vs)
2 926(vs) 3 013(vs) 3 015(w)
3077(vs) 3 087(m) v(O—H)
3122(s)
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Fig. 4 Effect of combined time on ciprofloxacin
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Fig. 5 Raman spectra of ciprofloxacin and aminophylline
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Raman Spectroscopy Study on the Interaction of Ciprofloxacin with
Aminophylline

CHEN Rong, ZHOU Guang-ming” , LUO Dan, ZHOU Jia-yu
Key Laboratory of Luminescence and Real-time Analysis of the Ministry of Education. School of Chemistry and Chemical Engi-

neering, Southwest University, Chongqing 400715, China

Abstract The Raman peak of Ciprofloxacin (CIP) was calculated by the density functional theory (DFT) B3LYP/6-31G(d, p)
basis set, compared with the experimental Raman peak. The degree of fit is high. And its Raman Peak has been fully vested.
The surface enhanced Raman spectroscopy (SERS) and conventional Raman experiments of ciprofloxacin showed that the gold
nanoparticles were used as the substrate to enhance the Raman peak of ciprofloxacin. The effect of binding time on the mixture of
aminophylline and ciprofloxacin was explored. The results showed that the interaction between the two increased with time, and
the partial Raman peak of ciprofloxacin disappeared. The addition of aminophylline affected the molecular structure of ciprofloxa-
cin, which caused the haloxixine Raman signal to weaken and many Raman peaks to change, mainly pyrazine ring at 1 184 and
1 252 ecm. The vibration frequency of C—F at Raman, C—C at 1 627 cm ' and O—C—O at 1 458 cm ' changed; the
increase of aminophylline content had a more serious effect on the structure of ciprofloxacin, of which the Raman peak at 800~
1 200 cm ™! disappeared. When the amount of aminophylline exceeded 22.5 mg * L', almost no other peak appeared except for

1

the weak signal at 1 384 cm '. As a commonly used analytical tool, surface-enhanced Raman spectroscopy has the advantages of

short analysis time and high sensitivity. The experiment used SERS technology to investigate the interaction between aminophyl-
line and ciprofloxacin, and provided a reference for its pharmacological research.
Keywords Ciprofloxacin; Aminophylline; Density function theory; Surface-enhanced Raman spectroscopy
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