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The Density Functional Theoretical Study-on the Antioxidant
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Abstract: This study was focused on the antioxidant_mechanisms of four anthocyanins from purple sweet potato. DPPH
assay and lipid peroxidation assay were used to determine the antioxidant activities of the anthocyanins. And the geomet-
rical features,bond dissociation energy ( BDE) and ionization potential (IP) parameters were computationally explored
using DFT ( density functional theory) study:The results showed that the phenolic hydroxyl with OH-4' were the most
active ,and the BDE were lower thanthat of resveratrol. The theoretical calculation results were consistent with the exper-
imental conclusions. Thus,the anthocyanins could have good antioxidant activities. The DFT method could be potential

for the development of antioxidant activity /of ‘anthocyanin.
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Fig. 1 DPPH test and Scavenging activities on the lipid peroxidation of the anthocyanins(n =3)
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Table 1  Bond Dissociation Energy (BDE) and Ionization potential (IP) of PSPa (A1-A4)

VRN BDE ( kal/mol ) P
Anthocyanins OH7 OH3' OH4' OH3"' OH4"' OH3'"’ OH4'"" (kal/mol)
Al 83.4 - 72.8 79.4 74.1 - - 139.7
A2 93.8 134.6 78.6 129.1 81.1 100. 8 83.1 131.2
A3 91.9 - 71.4 91.3 79.4 - 82.3 131.4
A4 99.9 89.4 78.4 89.1 81.4 - 88.4 139.2
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Fig. 3 The structures of Al and its simplified models
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Table 2 The OH.BDEs and IP"of Al and simplified models

BDE 1P
Compounds Pogd (kal/mol) (kal/mol)
SM1 - - 330.5
SM2 OH-7 92.6 271.3
SM3 OH4' 88.7 239.5
SM4 OH-3"' 81.5 175.8
OH4"' 78.1 -
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