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Abstract

In this paper, the magnitude of antioxidant activity of Astragalus purpurascens with -OH and -OOH
radicals in different solvents was investigated by density flooding theory (DFT) method. The pre-
diction of the active site of Zygostatin from the frontline molecular orbitals combined with Fukui
functions and dual descriptors was analyzed by the phenolic hydroxyl bond dissociation enthalpy
(BDE), ionization potential and proton dissociation enthalpy (IP and PDE), as well as the proton
affinity and electron transfer enthalpy (PA and ETE), and the dominant mechanism was analyzed in
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the H-atom abstraction mechanism, the H-atom direct transfer (HAT) mechanism, the stepwise elec-
tron transfer-proton transfer (SET-PT) mechanism, and proton preferential loss electron transfer
(SPLET) mechanism. The reaction energies of the reactive sites of Pterostilbene in the H-atom ex-
traction and radical addition (RAF) mechanism with -OH and -OOH radicals were discussed. The
results indicate that in the gas phase Astragalus purpurascens reacts with -OH via an unsaturated
carbon radical addition mechanism at the center; and with -OOH via an H atom extraction mecha-
nism at the phenolic hydroxyl group.
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Figure 1. The structure of pterostilbene
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Figure 2. Four main reaction mechanisms between phenolic compounds and ROS

E 2. By EHS ROS Z BRI HhEZ = R ANLH

22 WHHEGE

AT DFT J7:7E M06-2X/6-311+G (d, p)FEZH[19]Fi8/K -, *HEm s ik, B A it 23
FABH &1 B 383047 7 @A AR SN 2 AT T3, [ SR FH SMD B 37 7RIS B [20] 75 AN [R)3 711 Hh ot
SER AT T ARRACFIRB T i B, 5 B A SO S AN RV 75 v ) R Bl SOk R . AR
PR, By Lt 2945 (BDE). HESH(IP). TRk (PDE). it 13- MIF(PA). WL T IA(ETE)SE S
B 7% I BUE s .

LL-OH F1-O0H H HHFEA B, XL T L RBEEAL S5 -OH. -O0H B FH 3 5B S R4 47
T REEEY. SESFIAT ERRACKIRS) B b5, RN TS 45 M N BUSE R JEAs, x
AR RS EERIEAT T 43 T R ABAR(IRCY i o T 50T Gaussian16 7217 [21] 58 .

3. ZREITE
3.1. BEIZ% S FHIEER

BRI R TG AL A RISE . SEA% . IR RS 1 LR o S R AL, F R B R
AN £ =g (N)=g (N-1)+ 7 =g (N+1)-g (N) £ =(f7+f)/2, Rebrg (N). g (N-1).
O (N +1) 73 02 2550 T o itk i — AN IER AR B 7R — AR BI e 7 s k ANE TR
Hirshfeld Hiff[22]. f. « 7R £2 70 s k0. SRAZIE IO ) B iR E et B, U R AR R B v
PEERSE . {3 Multiwfn [23] [24138 ] DFT J53:4E B3LYP/6-311G (d, p) &0 B /K P A pl— 41AE - sk k.

Table 1. Levels of Fukui functions in the gas phase for pterostilbene

F 1 RERASHETHEFREKF

Atom Charge (0) (e/A3) Charge (+1) (e/A3) Charge (1) (e/A3) f0

C(1) —0.058 -0.094 —-0.018 0.038
cE) 0.075 0.018 0.129 0.055
C@®3) —0.067 —-0.097 —0.030 0.034
C(4) —-0.034 -0.079 0.001 0.040
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C(5) ~0.014 ~0.039 0.022 0.030
C(6) ~0.036 ~0.069 0.001 0.035
c(7) ~0.041 -0.119 0.018 0.068
C(8) ~0.043 -0.117 0.019 0.068
C(9) ~0.086 -0.114 ~0.068 0.023
C(10) 0.000 ~0.032 0.026 0.029
c(11) -0.071 -0.113 ~0.019 0.047
C(12) 0.072 0.041 0.096 0.027
C(13) ~0.089 -0.148 ~0.014 0.067
C(14) 0.072 0.045 0.098 0.026
C(15) 0.006 ~0.004 0.017 0.010
C(16) 0.006 ~0.005 0.016 0.010
o(1) -0.185 -0.227 -0.124 0.051
0(2) -0.131 -0.149 -0.103 0.023
0(3) -0.130 -0.146 -0.112 0.017
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Figure 3. Equivalent surface plots of the pterostilbene Fukui function fk0
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Table 2. BDE (Bond Dissociation Enthalpy), IP and PDE (lonization Potential and Proton Dissociation Enthalpy), and PA and
ETE (Proton Affinity and Electron Transfer Enthalpy) of the pterostilbene in different solvents (kJ-mol™)

2. REREAEANIF A BDE ($2#2542). IP #1 PDE (BB AR FRER) UK PA F1 ETE (RFEMNSE
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o T Abh 455
S LA ZH e
Gas DMSO Water Benzene
HAT BDE 401.32 347.61 353.45 346.75
IP 1706.11 499.67 461.21 593.98
SET-PT
PDE 6.14 -5.71 64.36 174.98
PA 1456.87 117.00 153.23 435.15
SPLET
ETE 255.38 376.95 372.34 333.81
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Table 3. Geometric parameters r (bond length) and o bond angle (unit: °) of the transition state of pterostilbene scavenging
free radical reaction in meteorology
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Figure 4. Pterostilbene scavenges different transition states of free radical reactions in meteorology
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Figure 5. Energy folding diagrams of the reaction of the pterostilbene with -OH and -OOH radicals for each mol-
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Table 4. Reacting angles between the two planes benzene rings of transition state structures (angle: °)
F 4 RMIBESEMERZEN_EHRAEE: )

C() C(8) 0O(1)
-OH 44.89 45.68 30.60
-OOH 45.83 49.94 24.08
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