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Structure-Antioxidant Activity Relationship of Scutellarin and Its Aglycone
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Abstract ; In order to study the relationship between the structure and antioxidant activity of scutellarin and its aglycone,
the density functional theory (DFT) B3LYP method with 6-311 + + G "~ basis set was used to optimize the structure of
scutellarin and its aglycone. The properties of the stable geometries have been discussed in detail based on the molecular
geometries , the bond dissociation enthalpies ( BDE) ionization potential (IP) and the frontier molecular orbitals theory.
The results showed that antioxidant properties of scutellarin and its aglycone derived from dehydrogenation capacity of
hydroxyl group and the ability of-electron abstraction,the C6-OH was the highest active site of scutellarin and its agly-
cone. On basis of the computed:BDE and IP values, scutellarin was less effective antioxidant than its aglycone ,which was
in good agreement with the_experimental results. The antioxidant activity of natural glycoside substances was enhanced
after hydrolysis. Moreover, the polarity of the solvent medium has been considered in solution. An H-atom transfer mecha-
nism was the<most popular in all environments studied.
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Fig. 1  Structures of Scutellarin and Scutellarein and atoms
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Fig. 2 The optimized geometries of scutellarin and scutella-

rein calculated at the BALYP/6-311 + + G™ " level
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Table 1  The bond length of the phenolic hydroxyls of Scutellarin and Scutellaréin ( nm)

Species Scutellarin Scutellarein Species Scutellarin Scutellarein
C4'-OH 0.097 02 0.096 66 C6-OH 0.100 2 0.100 2
C5-OH 0.097 43 0.096 98 C7-OH - 0.097 04
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Table 2 The NBO charge on the hydrogen atoms of Scutellarin and Scutellarein

Species Scutellarin Scutellarein Species Scutellarin Scutellarein
C4’-OH -/ H 0.413 0.358 C6-OH iy H 0.450 0.435
C5-OH iy H 0.430 0.391 C7-OH iy H - 0.406
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Table 3 Bond dissociation Enthalpy (BDE) values of Scutellarin and Scutellarein in gas phase and solvents (kcal/mol)

BDE
Molecule

Gas Benzene Methanol Water

Scutellarin radicals
Radicals 4’0OH 89.12 90.90 91.72 91.70
Radicals 50H 94.46 92.26 89.19 89.01
Radicals 60H 86.56 84.72 82.25 82.39

Scutellarein radicals
Radicals 4'OH 89.13 91.79 92.71 92.72
Radicals 50H 96.33 94.56 91.01 90.71
Radicals 60H 81.24 82.21 81.73 81.86
Radicals 70H 92.10 92.39 91.20 91.16
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Table 4  Ionization potential (IP)values of Scutellarin and Scutellarein in gas phase and solvents (kcal/mol)

1P

Molecule
Gas Benzene Methanol Water
Scutellarin 156.18 136.79 122.68 122.09
Scutellarein 162.36 140. 64 124.08 121.21
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Table 5 The energy gap between HOMO and LUMO of Scutellarin and’Scutellarein ( kcal/mol)
AE (1 ymo-Homo)
Molecule
Gas Benzene Methanol Water
Scutellarin 91.28 92.11 92.56 92.49
Scutellarein 86.65 88.94 90. 64 90.76
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