Abstract

Melatonin, an endogenous neurohormone, is secreted primarily from the pineal gland. It
is a natural antioxidant and controls circadian rhythm of the body. Reduction of melatonin levels
has been associated with various chronic diseases and cancer. Melatonin is present in many
plants, particularly medicinal plants, vegetables and fruit. No data are available on the level of
melatonin in Thai fruits and levels in the body after fruit consumption.

This is the first study measuring melatonin and oxidative stress in humans after
consumption of Thai fruits. The purpose of this study was to measure levels of melatonin of six
Thai fruits: banana, pineapple, orange, papaya, makmao (Thai berry) and mango, based on their
potentially high melatonin or tryptophan content (tryptophan is a precursor of melatonin synthesis).
Following fruit extraction based on a protocol, HPLC with fluorescent detector was developed and
used to analyze levels of melatonin in the fruit extracts. Antioxidant properties of the fruit extracts
were evaluated using DPPH and FRAP methods. The study also examined urine 6-
sulfatoxymelatonin (aMT6-s) concentrations, the major melatonin metabolite, and 8-isoprostane
levels, a marker of oxidative stress in the body, in a clinical, crossover study with 30 healthy
volunteers (15 male and 15 female) after consumption of the selected fruits. Volunteers
consumed one fruit at the time, with one week wash-out period before starting the next fruit, until
they completed all six fruits.

The results show that makmao contained the highest antioxidant activity and exhibited
nearly saturated capacity even at low concentration. Other fruits showing high antioxidant
activities are mango, papaya, orange, pineapple and banana, respectively. Analysis of melatonin
in fruits show the highest level in orange (472 + 80 ng/g), following by banana (419 + 71 ng/g),
mango (251 + 43 ng/g), pineapple, (158 + 27 ng/g) makmao (79 + 13 ng/g) and papaya (35 + 6
ng/g). In human study, there were significantly increased levels of urinary volume-adjusted aMT6-
s concentrations after consumption of pineapple (127% increase, p = 0.001), banana (103%
increase, p =0.004), and orange (20% increase, p = 0.007). Consumption of papaya, makmao
and mango did not significantly change aMT6 levels. There is a trend of lowered levels of 8-
isoprostane in urine after fruit consumption, but there is no statistical significance (p = 0.07).

Thai fruits appeared to contain high antioxidant capacities as determined by DPPH and
FRAP assay and contain melatonin at higher level than previously reported. In human study,
eating fruits with high melatonin content produced significantly increased levels of melatonin urine
metabolite. However, type of fruits producing higher melatonin level detected in humans does not
appear to correlate with those reported of high antioxidant capacities in the laboratory. There is a
trend of reduced oxidative stress in the body after fruit consumption but not significant due to
limited sample size. Further study with larger sample size using melatonin markers in the blood is
warranted. The effect of tryptophan content of the fruits needs investigation as a potential

precursor or up-regulator of melatonin synthesis.
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