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Interaction between picric acid and bovine serum albumin
by fluorescence spectrometry
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Abstract: The Interaction between picric acid ( PA) and bovine serum albumin ( BSA) was studied at the
physiological pH by fluorescence and ( UV - vis) absorption spectroscopy, coupled with molecular modeling
approach.The experimental results showed that there was a strong fluorescence quenching of BSA by PA.The
probable quenching mechanism of fluorescence of BSA by PA was a static quenching by forming the BSA-PA
complex. The binding constant and the number of binding sites of PA with BSA at different temperatures were
obtained by fluorescence quenching method. According to the van’ t Hoff equation, the thermodynamics
parameters were calculated, which suggested that the binding pattern was considered from reflection of hydrogen
bond and vanderWaals forces to thydrophobic interaction. The binding locality was an area 3.14nm away from
tryptophan residue in BSA based on the Foster theory of non - radiation energy transfer. Three competitive
sitemarkers revealed that PA was mainly located in the region of site |, molecular docking studies cinfirmed the
binding site.Moreover , the results of synchronous fluorescence spectra demonstrated that the conformation of BSA
was changed in the presence of PA.
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Fig.1 Effect of Picric acid at different concentration
on fluorescence spectra of BSA
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Fig2 The Stern — Volmer plots for the quenching of
BSA by Picric acid at different temperatures
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Fig.3 Effect of Picric acid at different concentration

on UV absorption spectra of BSA
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Tablel K, .K,.K, and thermodynamic parameters of BSA~Picric acid system at different temperatures
K, K, K, 1 AH AS AG
T(K) . 4 R B n R B B . B
(L+mol ") (Lemol ™" :S7") (Lemol ") (KJemol ™) (Jk™ *mol™) (KJemol ")
298 4.09 x 10° 4.09 x 10" 0.9908 5.46 x 10* 0.8292  0.9944 -27.82
304 3.77 x10° 3.77 x 10" 0.9795 2.81 x10* 0.7786  0.9918 -83.39 -0.19 -26.30
310 3.48 x 10° 3.48 x 10" 0.9896 3.98 x 10* 0.8178  0.9967 4578 0.23 -26.76
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Fig4 Overlapping between the fluorescence emission spectra
of BSA(a) and UV absorption spectra of Picric acid(b)
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Table 2 Binding constants of site marker competitive

experiments in BSA-Picric acid system

/K Site maker K,(L-mol™") n R
Blank 5.46 x 10* 0.8292  0.9944
298 Ibuprofen 1.10 x 10° 0.8845 0.9956
Digitoxin 6.01 x 10* 0.8294  0.9958
Eosin Y 1.19 x 10* 0.7461  0.9825
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Fig.5 The synchronous fluorescence spectra
of BSA in the present of Picric acid
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Fig.6  Picture of molecular docking
between Picric acid and BSA
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