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Study on the enhancement effect of f-cyclodextrin on the fluorescence
intensity of citrinin

CHEN Jian-Biao"
(SGS-CSTC Standards Technical Services Co., Ltd., Shanghai 200223, China)

ABSTRACT: Objective To study the enhancement effect of S-cyclodextrin ($-CD) on the fluorescence of citrinin
(CIT). Methods The fluorescence emission spectra of CIT were scanned at different concentrations of acetic acid,
phosphoric acid and beta-cyclodextrin (4-CD). The maximum emission wavelength and fluorescence intensity of CIT
were analyzed. The binding situation of CIT and S-CD was calculated and analyzed by using Benesi-Hildebrand
formula. Results The concentration of [H+] supplied by acetic acid or phosphoric acid was positively correlated
with the fluorescence intensity of CIT, and the addition reaction of acetic acid and CIT further increased the
fluorescence intensity of CIT. When CIT entered the hydrophobic cavity of f-CD, the loss of non-radiative energy
decreased, and the rigid plane structure of CIT was enhanced to enhance the fluorescence intensity of CIT. According
to Benesi-Hildebrand formula calculation and analysis, CIT/f-CD was a complex with molar ratio of 1:1. The binding
constant K of the complex in phosphoric acid system was close to the constant value of 200, and decreased with the
increase of [H+] concentration in acetic acid system. Conclusion The fluorescence characteristics of CIT under
various conditions are described, which provided a theoretical basis for establishing the fluorescence test method of
CIT.
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Fig.3 Ultraviolet-visible spectra and fluorescence emission spectra of CIT solutuion
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Fig.6  Fluorescence emission spectra of CIT at different concentrations of f-CD in acetic acid and phosphoric acid solutions
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Table 1 Benesi-Hildebrand curve parameters of CIT/#-CD under different acidic conditions

VR Mk BE /(mmol/L) pH 1l BE I ”? K logk
3.33 3.6 2.0x10° 8.0x10° 0.9968 400 2.6020
L 3.3x10? 2.6 1.0x10° 3.4x10° 0.9964 340 2.5314
2.6x10° 2.0 3.0x10™ 3.4x107 0.9989 112 2.0505
1.70x10™ 43 5.0x10° 9.9x10° 0.9988 198 2.2967
IR 3.40x10' 2.0 9.0x10°¢ 1.8x10° 0.9968 200 2.3010
1.72x10? 1.5 8.0x10°° 1.6x10° 0.9977 200 2.3010
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Fig.11 The schematic diagram of CIT/f-CD binding constant descent
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