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Effects of tryptophan intake and light exposure during the daytime on sleep factors
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The purpose of this study is to investigate effects of tryptophan intake and light
exposure on sleep and melatonin secretion, by modifying tryptophan ingestion at breakfast and light expos
ure during the daytime, and measuring sleep quality and melatonin secretion at night. Thirty three of male
University students completed the experiments lasting 5 days and 4 nights. The subjects were randomly div
ided into 4 groups: tryptophan-ﬁoor breakfast (55mg/meal) in the morning and dim light environment <50Ixa
during daytime, tryptophan-rich breakfast (476mg/meal) and dim light, tryptophan-poor breakfast and brig
t light (>50001x), tryptophan-rich breakfast and bright light. Saliva melatonin concentrations on the fou
rth day was significantly lower than on the first day in Poor*Dim, whereas it was higher on the fourth day
in Rich*Bright. The result indicates that the combination of a tryptophan-rich breakfast and bright light

exposure during daytime could promote melatonin secretion at night.
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TABLE 1. The four experimental groups.
Number Tryptophan content Lighting condition
Ceoum) of subjects of breakfast during the daytime
Poor*Dim 10 Poor") Dim3
Rich*Dim 7 Rich2 Dim3
Poor*Bright 9 Poor" Bright4
Rich*Bright 7 Rich2 Bright4

1) Tryptophan content of 556mg

2) Tryptophan content of 476mg

3) < 50 Ix between 07:30 h and 18:00 h
4) > 5000 Ix between 07:30 h and 18:00 h
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TABLE 2. Energy and nutrient intakes at breakfast, lunch and supper.

Breakfast

Energy and nutrients Lunch Supper
TRP-Poor TRP-Rich

Energy (kcal) 378 579 810 723
Tryptophan (TRP) (mg) 55 476 285 318
Protein ()} 5.6 36.2 256 274
Lipid @ 7.7 175 231 16.4
Carbohydrate ()] 7 65.2 1216 113.9
Sodium (mg) 813 1118 1742 941
Vitamin B8 (mg) 0.22 0.61 0.49 0.7
Isoleucin (mg) 162 1649 1021 1084
Leucin (mg) 31 2855 1826 1964
Phenylalanine (mg) 200 1731 1028 1096
Tyrosine (mg) 149 1388 774 898
Valine (mg) 223 1936 177 1298
LNAA* (mg) 1045 9559 5826 6340
TRP/LNAA (mol/mol) 0.036 0.034 0.033 0.034

*LNAA: large, neutral amino acids (isoleucin, leucin, phenylalanine, tyrosine and valine).
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