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Fluorescence spectra of tartrazine-BSA (293 K)
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Fig. 2 Stern-Volmer curve for the fluorescence

quenching of BSA by tartrazine

2.2 BEEESBALZAEHNREAMNAENHE
i F A #O6 BSA 1 98 0 70 K7 oA # SR, FI A

E AT RN H S A G5 A % BRI 45 & 5 80
lg[(F, — F)/F] = 1gKx + nlg[Q] (2)
ft(Z)"l'lv FLM I, KA? n H"J%EE%XWJC@(U]» [Q]ﬁﬁ%



906 T 5% 4 A 542 %
% 1 Stern-Volmer &£ FIRFIAX B #
Table 1 Stern-Volmer linear equations and correlation coefficients
T/K Stern-Volmer [#] 9 J5 f¢ MK 2B R? Ksy/(L +« mol™ 1) Ko/(L+*mol™!«s™1)
293 y=0.203 92+0.910 3 0.996 5 2.039X10° 2.039X 10
300 y=0.146 3x+0.998 7 0. 988 3 1. 463X 10° 1. 463X 10"
307 y=0.106 8x+1.008 0.991 0 1. 068X 10° 1. 068X 10"
314 y=0.070 92+0.988 9 0.987 6 7.090 X 10° 7.090X 10"
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Table 2 Binding constant K, at different temperatures and number of binding point

T/K EEEp LIEEY Py Ka/(L « mol™") G E n
293 y=1.216x+7.637 0.999 7 4. 335 X107 1.216
300 y=1.001x+6.167 0.988 6 1. 469X 10° 1. 001
307 y=0.978 1x+5. 898 0. 990 3 7.907X10° 0.978 1
314 y=0. 980 8x+5. 699 0.978 4 5. 000X 105 0.980 8
3 AEAEBETHEERANRNESH R =8.8X10*K*gn '] (6)

Table 3 Thermodynamic parameters of tartrazine-BSA

interaction at different temperatures

T/ AH/ AS/ NG/

K (kJ » mol™ 1) (Jemol '« K1) (kJ » mol™ 1)
293 —42. 84
300 —154. 5 —387.8 —35.42
307 —34. 66
314 —34. 26

2.4 ITEEEBSALESESHNHE
W4E Forster B R EEBHIE, — Mo F O 5
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Fig. 4 Fluorescence spectra of BSA and

UV spectra of tartrazine

cssny =5X 107" mol « L™ ¢(uarirasino =5X 1077 mol « L7}

u.

<

Fluorescence intensity/:

16001 ()

1 400
1200 1
1000
800
600
400
200

0 T T T T T T T T T T
260 265 270 275 280 285 290 295 300 305 310

Wavelength/nm

(b

0 T T T T T T T T T 1
220 230 240 250 260 270 280 290 300 310 320

Wavelength/nm
B 5 HEES BSA MR %k ki

cpsny =5X 107 " mol « L5 cqppgay (N EETF)=1(0, 1, 2, 3,4, 5)
X107 " mol « L1

(a): AX=15 nm; (b): AX=60 nm
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of tartrazine and BSA
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Table 4 Characteristic parameters of three-

dimensional fluorescence spectra

R peak 1 peak 2
2 4]
= 45 Aex/Aems F Aex/Aams F
A BSA 280/336, 7 604 230/338, 6 484
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Interaction Between Tartrazine and Bovine Serum Albumin Using
Multispectral Method and Molecular Docking

WANG Jun', WANG Zhou-1i*, CHENG Jing-jing'
1. College of Food and Drug, Xuchang University, Xuchang 461000, China
2. College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China

Abstract The interaction between tartrazine and bovine serum albumin (BSA) was investigated by fluorescence spectrometry,
synchronous fluorescence spectrometry, three-dimensional fluorescence spectrometry, ultraviolet spectrometry and molecular
docking. The analysis of fluorescence spectrum of tartrazine-BSA showed that tartrazine could effectively quench the endogenous
fluorescence of BSA, and the fluorescence quenching constant Kgy decreased with the increase of temperature, so the quenching
mechanism was static quenching on the basis of stern-volmer equation; According to the static quenching double logarithm
formula, the binding constant (K,) was calculated to be 4. 335X 107 L. » mol ' (293 K) and the number of binding point (1) was
approximately equal to 1, which indicated that tartrazine had a strong binding ability with BSA and formed a binding site; The
thermodynamic parameters obtained by van’t Hoff’s law (AH=—154.5 kJ » mol ™', AS=—387.8 J * mol™' « K', AG<C0)
revealed that the main forces between tartrazine and BSA were hydrogen bond and van der Waals force, and the binding process
was spontaneous; The binding distance (r) between tartrazine and BSA was calculated to be 3. 310 nm based on the theory of
Forster’s non-radiation energy transfer, which indicated that energy was likely to be transfered from BSA to tartrazine; With the
increase of the concentration of tartrazine, the synchronous fluorescence intensity of Tyr and Trp residues decreased; The three-
dimensional fluorescence spectra analysis showed that the intensities of peak 1 and peak 2 decreased significantly with the
addition of tartrazine, and the emission wavelength of peak 2 changed, indicating that the peptide chain structure of BSA
changed, and at the same time, the UV absorption peak of BSA increased gradually; The results of spectral analysis showed that
the combination of tartrazine and BSA changed the conformation of BSA, thus changed the microenvironment around Trp and
Tyr residues, resulting in the decrease of luminous efficiency; The results of molecular docking further illustrated that tartrazine
was interacted with amino acid residues on subdomain [[[ b of BSA and the amino acid residues around tartrazine mainly included:
Phe506, Thr507, Ala527, Leu528, Met547, Gly571, Pro572, Leu574, Val575, Thr578; Tartrazine could interact with Thr507
and Thr578 residues by van der Waals force, with Thr507 by hydrogen bond and with other nonpolar amino acid residues by
hydrophobic force. This research was helpful to understand the mechanism of interaction between tartrazine and BSA and reveal

the distribution, metabolism and toxicological mechanism of tartrazine in vivo.
Keywords Tartrazine; Bovine serum albumin; Multispectral method; Molecular docking
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