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Abstract. The presence of the poly-phenol compounds and some enzymes are concerned in the cause of
brown coloring resulted from the polymerization in foods. These polymers of characteristic brown color in
foods are designated as Vesiculogen, and are expected to have a important role of increasing immunological
activities for our health. However, very little is known about the productive mechanisms and the biological
activities of Vesiculogen. It is often caused some troubles that the value of articles was spoiled by enzymes on
a process of circulation and storage in commodities of Yacon. Therefore, the studies on Vesiculogen were
performed on following under the procedures using Yacon as the materials for these experiments. 1) Yacon
was extracted with 50 % methanol including HCI adjusted to 2N of a concentration. Small quantities of
components in extract were separated by HPLC using ODS-C18 column (¢1.0 cm X 25.0 cm) and methanol
(prepared on acidity with addition of TFA ) as a eluting solvent. Several peaks of compounds were detected
and collected respectively. Structural analysis of each compound was performed using some instruments such
as FT-IR, LC-MS and NMR. 1) Two peaks (A and C) of compounds were identified as Fumaric acid (using
NMR) and Chlorogenic acid (using LC/MS), and other three were found to be the diene compounds using
NMR. Still the chemical structure of the diene compounds could not be completely identified in these
experiments, but it was suggested that the diene compounds had the possibility of new chemicals. The content
of Fumaric acid was 537.2 mg per 100 g of Yacon from the result of a quantitative analysis. Because it is well-
known that some organic acids such as Fumaric acid show the effect of a fatigue recovery, it is equally
expected that the effect of a fatigue recovery was occurred with the ingestion of Yacon. On the other side, the
presence of Chlorogenic acid as a kind of polyphenols in Yacon was reconfirmed certainly from these analysis.
2) The composition of Vesiculogen using the chlorogenic acid of a commercialized reagent was performed on
following the procedure. When the enzymes (HRP) of several quantities were added to the mix of Chlorogenic
acid prepared in several quantities and hydrogen peroxidase, the several Vesiculogen colored brown were
constituted. In such a case that 50mg of chlorogenic acid and Sml of hydrogen peroxidase were mixed with
20 mg of HRP, the brown coloring of Vesiculogen turned to be deepest. The Vesiculogen was dialyzed with
distilled water using spectro pour tube (pore size of MW. 50,000) and was separated two fractions of above
50kDa (V-N fraction) and less than 50KDa (V-D fraction) of molecular weight. The mitogenic assay for each
fraction was examined using spleen cells of male mice of C3H/HeN. The mitogenic activity was found remarkably
in a V-N fraction, but not in a V-D fraction. It was suggested that the active substance of Vesiculogen was dependent
on the fraction of high molecular above 50kDa. However it is a big problem to decrease in those article value by
brown coloring occurred among the processes of circulation and storage, the elucidation of general mechanisms for
production of Vesiculogen is expected in future by our studies connected with the relationship between the activities
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Fig. 1 Diagram of Extraction Procedure Applied on Samallathus
sonchifolius
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Fig.2 HPLC Chromatogram of Yacon Extract (A) and
Chlorogenic acid (B)
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Fig. 3 HPLC Chromatogram of Yacon Extract (A) , Fumaric
acid and Mareic acid (B)
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Fig. 4 Structure of Diene Compounds
The structure shown on the upper figure means the compound of peak B. Peak B,
D and E were identified as diene compounds



206 RRAERZEMEEE 11 - 125 20054F

—e— Vesiculogen D
—&— Vesiculogen N

e P,
02 r S

Absorbance(0.D.405nm)
IS}
w

0.0 L 1 1 1
0 0.08 04 2 10 50 250
Fraction(pg/culture)

Fig. 5 Mitogenic activites of vesiculogen using spleen cells of
C3H/HeN mice
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