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Determination of relationship between structure and binding mode of flavanoids

and B-cyclodextrin using molecular docking technique
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Abstract

Several flavonoids have potent antioxidant activities, which are very useful for
treating, inhabiting or preventing many diseases. As their less soluble in water, encapsulation
technique has been applied to increase their water solubility. However, it was experimentally found
that the encapsulation alters geometry of the compound and thus reduces its potency. In this study, the
binding between 10 flavonoids and B-cyclodextrin was investigated by means of molecular docking
technique using Autodock-Vina software to determine relationship between structure and binding
pattern. In addition, effect of B-cyclodextrin conformation was also studied by using two different
conformations, i.e. with and without protein complexation. Results show that the B-cyclodextrin in
complex form can bind with flavonoids better than the non-complex form does. Comparative analysis
on the binding of 10 different flavonoids, it was found that a substituent group in flavonoids
influencesits binding. Moreover, lipophilicity of a moiety of 10 flavonoids that was inserted into the

cavity of B-cyclodextrin was computed. No relationship between lipophilicity and binding was found.

Keywords: flavonoids,-cyclodextrin, molecular docking
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Flavonoids 2D Structure Inclusion from Experiment
B
Alpinetin C B ring
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.4 | Affinity Energy (Kcal/mol) | -35.9 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.1
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.2 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -6.0
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.0 | Affinity Energy (Kcal/mol) | -5.8 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.9
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1ZON 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.8 | Affinity Energy (Kcal/mol) | -5.8 | Affinity Energy (Kcal/mol) | -5.7 | Affinity Energy (Kcal/mol) | -5.9
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.7 | Affinity Energy (Kcal/mol) | -35.6 | Affinity Energy (Kcal/mol) | -5.6 | Affinity Energy (Kcal/mol) | -5.8
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1ZON 689670 689669 160149
Inclusion B ring Inclusion - Inclusion - Inclusion B ring
Affinity Energy (Kcal/mol) -5.6 | Affinity Energy (Kcal/mol) | -5.4 | Affinity Energy (Kcal/mol) | -5.5 | Affinity Energy (Kcal/mol) | -5.7
Inclusion - Inclusion - Inclusion - Inclusion -
Affinity Energy (Kcal/mol) -5.5 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.3
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1ZON 689670 689669 160149
Inclusion B ring Inclusion - Inclusion - Inclusion -
Affinity Energy (Kcal/mol) -5.4 | Affinity Energy (Kcal/mol) | -5.2 | Affinity Energy (Kcal/mol) | -5.2 | Affinity Energy (Kcal/mol) | -5.2
Inclusion - Inclusion B ring Inclusion - Inclusion -
Affinity Energy (Kcal/mol) -5.3 | Affinity Energy (Kcal/mol) | -5.0 | Affinity Energy (Kcal/mol) | -5.1 | Affinity Energy (Kcal/mol) | -5.1
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Flavonoids 2D Structure Inclusion from Experiment
Luteolin B ring
A C
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.5 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.0
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.3 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -5.9
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -5.8 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.9
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -5.7 | Affinity Energy (Kcal/mol) | -5.8 | Affinity Energy (Kcal/mol) | -5.7
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -5.7 | Affinity Energy (Kcal/mol) | -5.8 | Affinity Energy (Kcal/mol) | -5.7
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -5.7 | Affinity Energy (Kcal/mol) | -5.7 | Affinity Energy (Kcal/mol) | -5.7
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.9 | Affinity Energy (Kcal/mol) | -5.6 | Affinity Energy (Kcal/mol) | -5.5 | Affinity Energy (Kcal/mol) | -5.7
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -5.9 | Affinity Energy (Kcal/mol) | -5.6 | Affinity Energy (Kcal/mol) | -5.5 | Affinity Energy (Kcal/mol) | -5.6
Inclusion B ring Inclusion A ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.8 | Affinity Energy (Kcal/mol) | -5.6 | Affinity Energy (Kcal/mol) | -5.2 | Affinity Energy (Kcal/mol) | -5.6
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Flavonoids 2D Structure Inclusion from Experiment
Naringenin A C B ring
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.2
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.6 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.2
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.5 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | - 6.1
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.0 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.1
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.0 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -6.0
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -5.9 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.8
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -5.8 | Affinity Energy (Kcal/mol) | -5.8 | Affinity Energy (Kcal/mol) | -5.7 | Affinity Energy (Kcal/mol) | -5.7
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -5.8 | Affinity Energy (Kcal/mol) | -5.6 | Affinity Energy (Kcal/mol) | -5.6 | Affinity Energy (Kcal/mol) | -5.5
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -5.6 | Affinity Energy (Kcal/mol) | -5.5 | Affinity Energy (Kcal/mol) | -5.6 | Affinity Energy (Kcal/mol) | -5.4
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Flavonoids 2D Structure Inclusion from Experiment
Taxifolin B ring
A C
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -7.2 | Affinity Energy (Kcal/mol) | -6.5 | Affinity Energy (Kcal/mol) | -6.7 | Affinity Energy (Kcal/mol) | -6.8

60




1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -7.1 | Affinity Energy (Kcal/mol) | -6.5 | Affinity Energy (Kcal/mol) | -6.7 | Affinity Energy (Kcal/mol) | -6.6
Inclusion - Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.6 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.4 | Affinity Energy (Kcal/mol) | -6.6
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.5 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.4 | Affinity Energy (Kcal/mol) | -6.5
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.3 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.4
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion A ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.2 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.3
Inclusion B ring Inclusion B ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.5 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.2
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.2 | Affinity Energy (Kcal/mol) | -5.8 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -6.1
Inclusion - Inclusion A ring Inclusion - Inclusion A ring
Affinity Energy (Kcal/mol) -5.8 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -5.7 | Affinity Energy (Kcal/mol) | - 6.1
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Flavonoids 2D Structure Inclusion from Experiment
B
Wogonin C B ring
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.7 | Affinity Energy (Kcal/mol) | -5.4 | Affinity Energy (Kcal/mol) | -5.5 | Affinity Energy (Kcal/mol) | -5.7
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.7 | Affinity Energy (Kcal/mol) | -5.4 | Affinity Energy (Kcal/mol) | -5.4 | Affinity Energy (Kcal/mol) | -5.5
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.6 | Affinity Energy (Kcal/mol) | -5.4 | Affinity Energy (Kcal/mol) | -5.4 | Affinity Energy (Kcal/mol) | -5.4
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.5 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.4
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.4 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.2 | Affinity Energy (Kcal/mol) | -5.4

67




1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.4 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.2 | Affinity Energy (Kcal/mol) | -5.4
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.4 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.2 | Affinity Energy (Kcal/mol) | -5.2
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.3 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.1 | Affinity Energy (Kcal/mol) | -5.2
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -5.3 | Affinity Energy (Kcal/mol) | -5.3 | Affinity Energy (Kcal/mol) | -5.0 | Affinity Energy (Kcal/mol) | - 5.1
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Flavonoids 2D Structure Inclusion from Experiment
Morin A ring
A C
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) | -7.0 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.6 | Affinity Energy (Kcal/mol) | -6.7
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) - 6.8 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.6 | Affinity Energy (Kcal/mol) | -6.6
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) - 6.8 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.4 | Affinity Energy (Kcal/mol) | -6.4
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1Z0N 689670 689669 160149
Inclusion Aring Inclusion Aring Inclusion Aring Inclusion A ring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | - 6.4 | Affinity Energy (Kcal/mol) | -6.3
Inclusion A ring Inclusion A ring Inclusion B ring Inclusion Aring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.4 | Affinity Energy (Kcal/mol) | -6.3

72




1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.3
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.2
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.2
Inclusion A ring Inclusion A ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.5 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.1
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Flavonoids 2D Structure Inclusion from Experiment
B
Baicalein A C B ring
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.6 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.2
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.6 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.2
Inclusion A ring Inclusion B ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) - 6.4 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | - 6.1
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.4 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.0
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.2 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -5.9
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) | - 6.2 Affinity Energy (Kcal/mol) | - 6.0 Affinity Energy (Kcal/mol) | - 6.1 Affinity Energy (Kcal/mol) | - 5.9
Inclusion B ring Inclusion A ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) | - 6.1 Affinity Energy (Kcal/mol) | - 5.9 Affinity Energy (Kcal/mol) | - 6.0 Affinity Energy (Kcal/mol) | - 5.8
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion A ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.6
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -5.9 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -5.8 | Affinity Energy (Kcal/mol) | -5.6
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Flavonoids 2D Structure Inclusion from Experiment
B
Isorhamnetin A C B ring
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion B ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.6 | Affinity Energy (Kcal/mol) | -6.5
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.6 | Affinity Energy (Kcal/mol) | -6.5
Inclusion B ring Inclusion B ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.4 | Affinity Energy (Kcal/mol) | -6.4
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion A ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.6 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.2
Inclusion A ring Inclusion A ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.5 | Affinity Energy (Kcal/mol) | -6.1 Affinity Energy (Kcal/mol) | -6.3 | Affinity Energy (Kcal/mol) | -6.1
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.5 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.2 | Affinity Energy (Kcal/mol) | -6.1
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.3 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | -6.1
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.2 | Affinity Energy (Kcal/mol) | -5.9 | Affinity Energy (Kcal/mol) | -6.1 | Affinity Energy (Kcal/mol) | - 6.0
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.2 | Affinity Energy (Kcal/mol) | -5.7 | Affinity Energy (Kcal/mol) | -6.0 | Affinity Energy (Kcal/mol) | -6.0
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Flavonoids 2D-Structure Inclusion from Experiment
Kaempferol A C B ring
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion B ring Inclusion A ring Inclusion A ring Inclusion Aring
Affinity Energy (Kcal/mol) -6.5 | Affinity Energy (Kcal/mol) | - 6.1 Affinity Energy (Kcal/mol) -6.4 | Affinity Energy (Kcal/mol) | -6.3
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.5 Affinity Energy (Kcal/mol) | -6.0 Affinity Energy (Kcal/mol) - 6.4 | Affinity Energy (Kcal/mol) | -6.2
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.4 Affinity Energy (Kcal/mol) | -6.0 Affinity Energy (Kcal/mol) -6.2 | Affinity Energy (Kcal/mol) | -6.2
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.4 Affinity Energy (Kcal/mol) | -6.0 Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -6.0
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.3 Affinity Energy (Kcal/mol) | -5.9 Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -6.0
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.3 Affinity Energy (Kcal/mol) | -5.9 Affinity Energy (Kcal/mol) -6.0 | Affinity Energy (Kcal/mol) | -5.9
Inclusion B ring Inclusion A ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.2 Affinity Energy (Kcal/mol) | -5.9 Affinity Energy (Kcal/mol) -5.9 | Affinity Energy (Kcal/mol) | -5.8
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -6.1 Affinity Energy (Kcal/mol) | -5.9 Affinity Energy (Kcal/mol) -5.8 | Affinity Energy (Kcal/mol) | -5.8
Inclusion B ring Inclusion B ring Inclusion A ring Inclusion B ring
Affinity Energy (Kcal/mol) -6.1 Affinity Energy (Kcal/mol) | -5.8 Affinity Energy (Kcal/mol) -5.7 | Affinity Energy (Kcal/mol) | -5.8
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Flavonoids 2D-Structure Inclusion from Experiment
B
Quercetin A C B ring
Complex
BCD types
1Z0N 689670 689669 160149
Inclusion B ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -7.3 | Affinity Energy (Kcal/mol) | -6.7 | Affinity Energy (Kcal/mol) | -6.9 | Affinity Energy (Kcal/mol) | -6.9
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1Z0N 689670 689669 160149
Inclusion A ring Inclusion A ring Inclusion A ring Inclusion A ring
Affinity Energy (Kcal/mol) -7.2 | Affinity Energy (Kcal/mol) | -6.6 Affinity Energy (Kcal/mol) - 6.8 | Affinity Energy (Kcal/mol) | -6.7
Inclusion A ring Inclusion A ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -7.1 | Affinity Energy (Kcal/mol) | -6.4 Affinity Energy (Kcal/mol) -6.7 | Affinity Energy (Kcal/mol) | -6.6
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1Z0N 689670 689669 160149
Inclusion Aring Inclusion A ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -7.1 | Affinity Energy (Kcal/mol) | - 6.4 Affinity Energy (Kcal/mol) - 6.3 | Affinity Energy (Kcal/mol) | -6.5
Inclusion B-ring Inclusion A ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) -7.1 | Affinity Energy (Kcal/mol) | -6.4 Affinity Energy (Kcal/mol) -6.2 | Affinity Energy (Kcal/mol) | -6.3
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -7.1 | Affinity Energy (Kcal/mol) | -6.3 Affinity Energy (Kcal/mol) - 6.2 | Affinity Energy (Kcal/mol) | -6.3
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) -7.0 | Affinity Energy (Kcal/mol) | -6.3 Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -6.2
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1Z0N 689670 689669 160149
Inclusion B ring Inclusion B ring Inclusion B ring Inclusion B ring
Affinity Energy (Kcal/mol) | -7.0 | Affinity Energy (Kcal/mol) | -6.2 Affinity Energy (Kcal/mol) -6.1 | Affinity Energy (Kcal/mol) | -6.2
Inclusion A ring Inclusion B ring Inclusion B ring Inclusion A ring
Affinity Energy (Kcal/mol) | -7.0 | Affinity Energy (Kcal/mol) | -6.2 Affinity Energy (Kcal/mol) -6.0 | Affinity Energy (Kcal/mol) | -6.1
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