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Study on antioxidant activity of isorhamnetin and isorhamnetin-3-O-glucoside
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(1.Gansu Province Computing Center, Lanzhou 730030, China;
2. School of Chemical Engineering, Northwest Minzu University, Lanzhou 730124, China)

Abstract ; Quercetin compounds which are one of the most active compounds in many flavonoids have a strong
efficacy efficacy in medicine. Two quercetin flavonoids isorhamnetin and isorhamnetin-3-O-glucoside are selected as
the target compounds, and Gaussian 09 software and the density functional theory ( DFT) method are used to study
on antioxidant activity of isorhamnetin and isorhamnetin-3-O-glucoside from the total energy, the dissociation
enthalpy of H-O bond (BDE) , the front molecular orbital and the energy level and atomic net charge. The results
show the activity of isorhamnetin was greater than isorhamnetin isorhamnetin-3-O-glucoside, and the loss of
hydrogen by the phenolic hydroxyl groups at the 4’position is the greatest for the two types molecules antioxidant
activity overall, phenolic hydroxyl in this position shows obvious high activity characteristics. Although the
glycosides do not have the effect of eliminating free radical activity, it is not involved in the formation of frontier
molecular orbitals, and it has a great impact on the polarity of the molecule itself, can change the molecular
solubility in the body and absorbance. The study provides further scientific basis for the further study on the
antioxidant activity of quercetin flavonoids and the improvement of antioxidant structure.
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Fig.1 Chemical structure of Isorhamnetin and Isorhamnetin-3-O-glucoside
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Table 1 The total energy of Isorhamnetin and Isorhamnetin

-3-O-glucoside

JeNiicy s Isorhamnetin Isorhamnetin-3-0-glucoside
E(HF) -1 143.444 2595 -1754.183 172 5

22 HFHRENEN O-HEE (BDE) HIEig
RAE

O-H B %% (BDE ) A& 784 i H i 3L 5 % R+
it FH R S0 04 A8 R FRAE R A, 2 T A i Sk
TR P AT %) BRI, AT SR X B A P 3R
EMR/N T R, Tk &4 O-H B8 5 B 54t
AALFIE R A RS HAE R B IR, T
AT 2 4 T A S 5353 110 0 0, O~ R ) 5k
I, SHE S | SN B 3R R 2 o fifT TH S T 28 e S A )
TP s A, 07 O-H B0 i 3 B0 B L
SEALFIE MR AR AL K2 T R REERA
S BRAR R -3-0-7 A0 AT 4+ AR TRl 67 B 1Y) 7 SR G
U O-H ffF ks, REEREKLT C3.64.05,

C7 i, 5+ BZFE R -3-0- M A M Kk £ 7 ¢4.C5.07
PR R R SR J5 A2 A 7 A B AR TS B
X I R O-H MBI HE

2 KW H-0 fRESE TSR /INA < Isorhamnetin
_4’0H > Isorhamnetin _30H > Isorhamnetin _70H >
Isorhamnetin_50H > Isorhamnetin-3-0-glucoside _4’0OH
>Isorhamnetin-3-0-glucoside _70H >Isorhamnetin-3-0O-
glucoside_50H, 5 B ZE M H-O i 2555 B AR W] &
INT AR -3-0- A B, U S R R AT AR
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Isorhamnetin _ SOH A9 H-O f# B8 44 & &% K W,
Isorhamnetin_4’0H [ H-O f# 545 25/ Mig, 55 Bl
2 2K -3-0-% % B4 P Isorhamnetin-3-0-glucoside _
50H 1Y H-O fiff 25 4% /2 iz K11, Isorhamnetin—3 -0 -
glucoside_4°OH 1Y H-O i B35 /2 5/ M. A0+
1) B AR 5 AR MR AL E AR S TR
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Table 2 The dissociation enthalpy of H-O bond of Isorhamnetin and Isorhamnetin-3-O-glucoside

et Ehr Esr Es BDE
Isorhamnetin_30H -0.502 -1 142.826 -1 143.444 0.116
Isorhamnetin_4’0OH -0.502 -1 142.830 -1 143.444 0.112
Isorhamnetin_SOH -0.502 -1 142.822 -1 143.444 0.122
Isorhamnetin_70H -0.502 -1 142.825 -1 143.444 0.117
Isorhamnetin-3-0-glucoside_4’0OH -0.502 -1 753.550 -1754.183 0.131
Isorhamnetin-3-0-glucoside_SOH -0.502 -1 753.540 -1754.183 0.141
Isorhamnetin-3-O-glucoside_70H -0.502 -1 753.541 -1754.183 0.140

W :lau.=27.211 65eV , 1eV=1.602 19x107'°]
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Table 3 The values of EHOMO, ELUMO and AE( LUMO-HOMO) of the nine molecules

L&Y LUMO HOMO AE (1ymo-Hom0)
Isorhamnetin -0.048 46 -0.196 49 0.148 07
Isorhamnetin_30H -0.0589 7 -0.186 75 0.127 78
Isorhamnetin_4’0OH -0.063 53 -0.190 07 0.126 54
Isorhamnetin_SOH -0.062 90 -0.204 30 0.141 40
Isorhamnetin_70H -0.068 41 -0.208 27 0.139 86
Isorhamnetin—3-0-glucoside -0.059 86 -0.210 42 0.150 56
Isorhamnetin-3-O-glucoside_4’0H -0.067 24 -0.204 41 0.137 13
Isorhamnetin-3-O-glucoside_5OH -0.067 17 -0.215 00 0.147 83
Isorhamnetin-3-0-glucoside_70H -0.073 26 -0.217 84 0.144 58

TE:la.u.=27.211 65eV , 1eV=1.602 19x107"]
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Fig.2 The frontier molecular orbital structure of Isorhamnetin and Isorhamnetin-3-O-glucoside and its free radicals
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Table 4 Atomic net charge of Isorhamnetin and Isorhamnetin-3-O-glucoside and its free radicals

s Isorhamnetin i Isorhamnetin-3-0-glucoside s Isorhamnetin-3-0-glucoside
Cl 0.385 957 Cl 0.318 952 036 -0.492 210
02 -0.662 011 H2 0.162 440 037 0.111 713
H3 0.416 904 03 -0.547 477 C38 0.153 378
C4 -0.235 636 C4 0.300 880 H39 -0.060 648
H5 0.136 559 C5 0.177 365 C40 0.150 434
C6 0.307 428 C6 0.093 894 H41 0.134 897
07 -0.619 312 c7 -0.131 520 H42 -0.639 226
HS8 0.411 412 HS8 0.154 082 043 0.405 700
Cc9 0.016 924 c9 -0.188 178 H44 0.118 809
C10 0.400 484 H10 0.155 725 C45 0.117 552
011 -0.475 402 Cl1 0.335 962 H46 -0.667 858
Cl12 0.241 764 012 -0.660 851 047 0.412 788
013 -0.636 234 H13 0.417 597 H48 0.119 683
H14 0.414 656 Cl 0.287 340 C49 0.155 831
Cl15 0.206 992 015 -0.540 148 H50 -0.651 168
Cl16 0.049 395 Cl1 -0.210 610 051 0.404 725
C17 -0.186 130 H17 0.150 162 H52 0.148 054
H18 0.160 586 H18 0.163 821 C53 0.110 087
C19 -0.178 601 H19 -0.207 312 H54 0.141 314
H20 0.155 853 C20 0.144 277 055 -0.630 425
C21 0.336 458 H21 -0.551 875 H56 0.392 453
022 -0.659 101 022 0.310 636
H23 0.420 267 C23 -0.271 381

C24 0.293 055 C24 0.130 912
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T Isorhamnetin B Isorhamnetin-3-O-glucoside BT Isorhamnetin-3-O-glucoside
025 -0.538 679 H25 0.386 096
€26 -0.215 281 €26 -0.661 880
H27 0.149 693 027 0.417 171
H28 0.155 573 H28 -0.235 829
H29 0.169 437 €29 0.136 679
€30 -0.196 405 H30 0.303 122
H31 0.153 312 €31 -0.619 331
032 -0.550 890 032 0.410 524
€33 0.310 348 H33 0.018 230
€34 -0.270 559 €34 0.393 652
H35 0.131 187 €35 -0.479 006
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