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[Summary]

In this country, we can easily find many health foods and dietary supplements
containing collagen or its derivatives. Is the collagen intake really good for your health?
The answer is still unclear. The fate of orally administered collagen has not been well
understood to date. In this research, we investigated digestion, adsorption and excretion
properties of orally administered collagen-model peptides in rats, especially focused on
the stability of their triple-helical structure. We further investigated the digestion of native
and heat-denatured collagen I in artificial gastric juices to elucidate the contribution of the
stomach condition to the metabolism of triple-helical collagen.

We orally administered several collagen-model peptides to rats and intact peptides
excreted in urine and feces were analyzed by using MALDI-TOF mass spectrometry
followed by quantitation using the Isotopica software. About three-fourths of (Pro-
Hyp-Gly),,, forming a stable triple-helical structure at body temperature, were excreted
intact in the feces, and the ratio is comparable to that of all-D-(Pro-Pro-Gly),, used as an
indigestible control. In contrast, (Pro-Hyp-Gly)s and (Pro-Pro-Gly),,, the random coil
conformations of which were dominant at body temperature, were not detected in the fecal
samples, indicating that they were digested in the gastrointestinal tract.

Native and heat-denatured collagen I were treated with various concentrations of
pepsin at pH 2 or 3. As expected, low pH and high concentration of pepsin were found to
be effective in digesting the triple-helical collagen, even though the native collagen was
less susceptible to degradation than the heat-denatured one. The results indicated that the
first step of collagen metabolism would be partial denaturation of the triple-helices in the
stomach followed by the pepsin digestion.



