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Chronic stress and fat accumulation suppressing effects of aroma
compounds from hihatsumodoki (Piper retrofractum Vahl)
dried fruits on high-fat diet-induced obese mice.

Koji WADA, Moena OE, Kensaku TAKARA, Mika ARAKAKI,
and Makoto TAKAHASHI
Faculty of Agriculture, University of the Ryukyus

The dried fruits of hihatsumodoki (Piper retrofractum Vahl) have a pungent
taste and aroma, and are used in Okinawa, Japan as a traditional seasoning. In
this study, the volatile aroma compounds contained in hihatsumodoki dried
fruits were isolated, and their anti-stress and anti-obesity effects in high-fat
diet-induced obese mice were evaluated.

The dried fruits of hihatsumodoki were cultivated at the Subtropical Field
Science Center, University of the Ryukyus. Volatile compounds were isolated
using a solvent-assisted flavor evaporation apparatus. The resulting extract was
then analyzed using capillary GC and GC/MS, which led to the identification of
73 compounds, including germacrene D (15.5%), f3-bisabolene (10.0%), f3
-elemene (9.4%), f3-caryophyllene (8.9%), and a-humulene (8.1%) as major
constituents. Application of aroma extract dilution analysis revealed 27 aroma
compounds in the flavor dilution factor range from 16 to 512. The main
contributors to the aroma of the dried fruits of hihatsumodoki were linalool
(floral), isoborneol (camphor-like), unknown (clove-like), guaiacol (smoky),
furaneol (caramel-like), and three others.

The essential oil obtained from the dried fruits of hihatsumodoki was also
evaluated for its anti-stress and anti-obesity effects in the animal model. The
inhalation of hihatsumodoki essential oil (concentration: 2.5%) significantly
suppressed the secretion of stress hormones into serum in chronically stressed
mice, compared with the control group, whereas the serum antioxidant activity
showed no change in all groups. The inhalation of 2.5% essential oil also
activated PPARy signaling in the adipose tissue of chronic stressed mice, and
regulated adipocyte differentiation. In addition, the expression of GLUT4
(glucose uptake-related mRNA) in the abdominal wall, Adipoq
(saccharometabolism-related mRNA), and UCP-2 (energy metabolism-related
mRNA) in the epididymis were significantly induced by inhalation of 2.5%
essential oil. These in vivo results demonstrated that the inhalation of the
hihatsumodoki essential oil might diminish chronic stress, by suppressing
stress hormones and regulating PPARy, GLUT4, Adipoq, and UCP-2. In
summary, these results suggest potential anti-stress and anti-obesity effects.



