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Abstract: The mechanisms of the interaction between linalool and bovine serum albumin (BSA) and the effect of linalool on the BSA
conformation under simulated physiological conditions were investigated by fluorescence, ultraviolet-visible (UV-Vis) absorption, Fourier
transform infrared (FT-IR)and Raman spectroscopies. The obtained results indicate that linalool can quench the intrinsic fluorescence of BSA
regularly, and that the mechanism underlying was the static guenching via the was the formation of BSA-linalool complexes. The binding
constants and the numbers of binding sites at different temperatures were calculated. According to the thermodynamic parameters, the
interaction between linalool and BSA is-a spontaneous process with a decrease in the Gibbs free energy value. The main forces in this process
are hydrogen bonding and van der Waals forces. The binding distance between linalool and BSA was calculated according to the Forster’s theory
of non-radioactive energy transfer. Furthermore, the, UV-Vis, synchronous fluorescence, FT-IR and Raman spectra demonstrated that the
conformation of BSA changes after its interaction.with linalool, which includes a decrease in a-helical content and a more hydrophobic
microenvironment of tryptophan and tyrosine residues.
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Fig.1 Fluorescence spectra of the interaction between linalool'and
BSA

Note: (a-i): BSA,7.5010-7 mol/L; 0.00, 0.82, 2.42, 3.95, 541,
6.82, 8.17,9.47,10.71(>40*mol/L) oflinalool (j):10.7110*mol/L
linalool only.

PL FolF XT[QIERL2, 455 fus Stern-Volmer 2
R RIFIIL ISR (298, 304, 310K HFHE AR % R
439159 0.9934,.0.9900. 0.9918), 1H K, FEHEIEETT
rmRN, R 1 15 Ko AR T E KB
B, X REEENT BSA P KN NER S K .

sk, (HEFTEIER Stern-Volmer 7 F2RlgE— 4>
B RAEE:

Fo/ AF=F/(Fo-F)=1/f,K [Q]+1/f, 2
£, Fofe F B2 % MR EBRFVER TG0 %4
EAPERE, AF & FoAn F 895 RBE £, K RFRARH

HARFH, [QIAMRARE, f, ATk,
20

[Q]/ (10 *mol/L)
2 TEIRE T8RS BSA HHE{ERAY Stern-Volmer
Fig.2 Stern-Volmer plots of BSA interactionwith linalool at
different temperatures
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Fig.3 Modified Stern-Volmer plots of BSA interaction with
linalool at different temperatures
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Table 1 Dynamic quenching constants (K,), dynamic quenching rate constants (Ky), effective quenching constants (Ky), binding

Constants (K), and the number of binding sites (n) of linalool-BSA at different temperatures

TIK Ko/(102L/mol)  Kg/[10° L/(mol s)] R*  K,/(10%L/mol) R K/(10% L/mol) n R°

298 7.8940.02 7.8940.02 0.9934 23434003 09933 1227402 082404  0.9983
304 6.1340.04 6.1340.04 0.9900  11.7840.06 0.9963 8.05#0.01  0.89#.03 09901
310 5.69-40.06 5.6940.06 0.9918  5.1440.08 0.9965 52940.07  1.0140.06 09916

Note: R? is the correlation coefficient for the K, values; R® is the correlation coefficient for the K, values; R is the correlation coefficient for the K

values.
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Table 2 Relative thermodynamic parameters of the linalool-BSA
interaction at different temperatures

TIK  AH/(KImol) )" AS/[ImOI K)]  AG/(kJmol)  R°

298 -17.64490.03
304 -53.8540.23 " -121.5040.16 -16.9140.03  0.9999
310 -16.1940.03

Note: RY isthe correlation coefficient for the AH and AS values.
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Fig.6 Overlap of BSA fluorescence emission spectrum (a) with the
linalool absorption spectrum (b)
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Fig.7 Absorption spectra of linalool (A)/BSA(B) without and with
BSA/linalool at 298 K, pH =7.4

Note: A: (a-f): linalool, 4.00<10** mol/L; 0.00. 2.40. 3.60. 4.80.
6.00. 7.20 (<10"mol/lL) of BSA: B: (a-e): BSA, 6.40x.07 mol/L;
0.00. 4.16. 8.32. 20.80. 29.10 (>10*mol/L) of linalool (inset) The
UV Spectra of the BSA-linalool system in the wavelength range of
240~320 nm.
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Fig.8 Synchronous fluorescence spectra of linalool-BSA interaction

Note: A: (a-i): BSA, 7.50x107 mol/L5; 0.00. 0.82.,2.42., 3.95.
541.6.82.8.17.9.47.10.71 (>X10*mol/L) of linalool; B: (a=e) : BSA,
2.5010°mol/L; 0.00.1.25.2.49.4.97,7.43 (x10°mol/L) of linalool.
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Fig.9 FT-IR spectra (A) and Raman spectra (B) of BSA without
(@) and with (b) linalool at 298 K, pH =7.4
Note: A: C(BSA)=7.40<10"*mol/L, C (linalool)=3.8010"
moliL ; B: C(BSA)=2.50>10"* mol/L, C(linalool)=1.10x10"
mol/L.
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Table 3 Curve fitting results of IR amide I and Raman amide | of BSA and BSA-linalool

KA LR A& Wavenumbers/cm A 2E/%
BSA 1656 o-¥25% 36.1740.03
R 1619. 1631. 1643. 1669. 1682 Hw R eEM 63.8340.03
] 1658 a-¥25% 33.8940.21
BSA-linalool .
1618. 1632. 1645. 1673. 1684 bRt §2 7] 66.1140.21
BSA 1653 a-¥25% 33.3940.03
Raman 1621. 1639. 1663. 1677. 1692 bRt §2 7] 66.6140.03
. 1653 a-¥25% 31.8540.04
BSA-linalool .
1622. 1641. 1661. 1672. 1685 bRt T2 7] 68.1540.04
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