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Application of 'TH NMR Spectroscopy to a Metabolic Study: Effects of Apple Diet

on the Amounts of Human Urinary Chemicals
Satoshi TACHIYASHIKI*!, Miho SHIMIZU*! and Sayo TOGURI*!

A study was made to uncover the dietary influence of apple diet on the chemical composition
of human urinary excretion by using 'H NMR spectroscopy. Three subjects participated in a 6
day metabolic study, where the first 3 days was a normal diet and the latter three days was an
apple diet. The amount excreted of each metabolite in the urinary samples of the three subjects
collected every half day was not always proportional to the creatinine content, except for citrate
which showed a good linear relationship between them with R?2=0.90. The results suggested that
no dietary influence was expected for endogeneous citrate in contrast to other metabolites. The
amount excreted of each metabolite in every half day sample varied regulary depending on day
or night: the amount during nighttime tended to be less than that during daytime, including
creatinine for two subjects, while the reverse was observed for one subject, although the tendency
was less regular. The amount of excreted metabolites increased appreciably with the apple diet
for one subject, and was almost unchanged for the other two subjects. Principal component
analysis of all the urinary samples gave a grouping corresponding to each subject on the principal
component map. Urinary samples from each subject also had a tendency to gather in two groups

depending on the period of apple diet or normal diet, and on day or night.
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Fig. 1. Time course of the amount of urine in every half day
during the metabolic study: O, subject A; [J, subject B;

A, subject C. The D1, N1, «--, indicate the daytime and

the nighttime samples at the lst day, +--, respectively.
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Fig. 2. 'H nmr spectrum of urinary sample (D4) of subject B. (2) is a vertical expansion

of (1).
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Fig. 3. Plots of the amounts of citrate (1) and glycine (2) against those of creatinine for all the urinary samples (32samples).
Ordinate is a value of (Nmr signal hight of a chemical component/DSS signal height) X (amount of urine (m/)). The

value is proportional to the amount of the component.
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Tig. 4. Time course of urinary components every half day (day and night): O, subject A; O, subject B; A, subject C. The
D1, NI, +--, indicate the daytime and the nighttime samples at the lst day, *«-, respectively. (1) lactate, (2) alanine, (3)
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similar pattern of the time course to that of (8), and acetate, to that of (2). The ordinate is the same as that of Fig. 3.
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Fig. 5.

Average values of urinary components in daytime and in nighttime during the metabolic

study for each subject: O@, subject A; CJM, subject B; A A, subject C. Open marks for
samples of daytime, solid marks for nighttime. The ordinate is the same as that of Fig. 3.
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Fig. 6. Average values of urinary components in day and nighttime for each subject during the period of
normal diet and the period of apple diet: O@, subject A; [JM, subject B; A A, subject C. Open
marks for samples in the period of normal diet, solid marks in the period of apple diet. The ordinate

is the same as that of Fig. 3.
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Fig. 7. The map of principal component analysis for all the urinary samples: O@, subject A; OM,
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(25-36). Odd numbers indicate samples at daytime and even numbers at nighttime.
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