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Aroma inhalation therapy has traditionally been used not only in alternative medicinal treatment but
also in psychotherapy. In the first stage of the study, the in silico molecular binding affinity of the
major ingredients of Smart-Wave (SW) on the active site of the odorant-binding protein (OBP) was
compared with that of citrate anions. The binding affinity of the chemical mixture formula of the ma-
jor ingredients of SW on the OBP was relatively higher than that of citrate anions. In addition, nasal
inhalation of SW had a positive effect upon changes in brain waves. Eighteen healthy volunteers par-
ticipated in the experiment. The study consisted of measurements of the brain’s meditation level re-
cordings in the pre- and post-SW inhalation periods as compared with negative (EV) and positive
(HB) control groups. After SW inhalation, all the subjects stated that they felt “fresher” and that the
SW trial group had significantly changed the brain’s meditation in a positive way. SW inhalation also
converted EV-induced unstable brain meditation wave patterns into more stable patterns. Collectively,
the results of this empirical study strongly suggest that the SW mixture activates the OBP and con-
trols the mental state by regulating brain waves. The results provide scientific evidence that the SW
formula has potential as an effective mental-stress controller.
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Fig. 1. 2D chemical structure of the odorant-binding protein li-
gand and major chemical ingredients of the Smart -
Wave. (A) Citrate anion (OBP ligand) (B) Quercetin
(from Prunus salicina) (C) Linalool (from Lavandula angus-
tifolin) (D) Coumarin (from Bamboo leaf extract.)
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Fig. 2. (A) 3D molecular binding pattern of citrate anion (yellow color) into active site of the OBP (domain A) (B) 2D molecular
interacting pattern between citrate anion and OBP amino acid residues (blue dot arrows represent electrostatic interactions,
hydrogen bond) (C) 3D molecular binding superimposed pattern of SW’s major ingredients (purple color) with citrate anion
(vellow color) into the OBP (D) 3D molecular interacting pattern between SW’s major ingredient mixture and OBP amino
acid residues (Purple color represents H-bond donor, Green color represents H-bond acceptor).
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Fig. 3. In silico molecular binding affinity comparison between
the citrate anion and SW’s mixture chemical formular
on the OBP active site. Significant differences between
citrate anion and SW’s mixture are presented as .
p<0.05. Each bar represents the average of the nine bind-
ing affinity modes, respectively (n=9).
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differences between EV and SW are presented as .
p<0.05. Each bar represents the average of the six partic-
ipants, respectively (n=6).
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