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Abstract — The extraction yield of the methanolic extracts and 19a-hydroxyursane-type triterpenoid (19a-HUT) fraction were

investigated in the unripe and ripe fruits and the leaves of the four Rubus plants (Rubus coreanus, R. crataegifolius, R. phoe-
nicolasius, R. pungens var.-oldhami) to develop the biomaterial 19a-HUT mixture as functional foods. Thin layer chro-
matography-Densitometer (TLC-DM) was used to analyze the individual quantity of 19a-HUTs using standard compounds
(euscaphic acid, tormentic acid, 23-hydroxytormentic acid, kaji-ichigoside F,, rosamultin, niga-ichigoside F,). The content of
methanolic extract of the fruits were higher in the ripe stage than in the unripe stage whereas the content of 19a-HUT mixture
varied with each Rubus species. The Rubus plants containing the highest amount of 19a-HUTs in the leaves were R. coreanus,
R. phoenicolasius and R. pungens var. oldhami while only R. cratagefolius showed the highest content in the ripe fruits. The
mean of total genin content of 19a-HUTs was 0.94 mg/g; that of the glycosides was 0.60 mg/g. The genin quantity was found
in the order of 23-hydroxytormentic acid> euscaphic acid> tormentic acid; the glycoside was oberved in the order of niga-ichig-
oside F;> kaji-ichigoside F,> rosmaultin, by which the biosynthetic pathway of 23-hydroxytormentic acid and its glucoside
niga-ichigoside F, via the intermediates tormentic acid and/or rosamultin was presumed. It is also suggested that the ripe fruits
of R. crataegifolius will be desirable to use as functional foods rather than unripe fruits.
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Fig. 1. A schematic procedure for extraction and fractionation
of the unripe and ripe and the leaves of the Rubus species.
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Fig. 2. Structure of 19a-HUT constituents isolated from R. crataegifolius.
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Table L. Yield of the MeOH extracts 19a-HUT fraction obtained from the ripe and unripe fruits and leaves of R. coreanus, R.

crataegifolius, R. pungens var. oldhami, R. phoenicolasius

Plant Part MeOH extract (%) HUT fraction (%)
R. coreanus Unripe fruit 7.3 0.42
Ripe fruit 322 0.10
Leaf 439 5.08
R. crataegifolius Unripe fruit 9.7 0.11
Ripe fruit 60.0 1.98
Leaf 28.6 1.02
R. phoenicolasius Unripe fruit 11.0 0.60
Ripe fruit 13.4 1.05
Leaf 11.8 1.81
R. pungens var. oldhami Unripe fruit 10.2 0.23
Ripe fruit 19.2 0.40
Leaf 67.5 241
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Table II. Comparison of 19a-HUTSs’ contents in ripe and unripe fruits and leaves of R. coreanus, R. crataegifolius, R. pungens

var. oldhami, R. phoenicolasius

Genin (mg/g)

Glycoside (mg/g) S
um

23-HTA Sum

Kaji-F, Rosa Niga-F, Sum

0.13 0.27 0.05 0.05 0.04 0.14 0.41
0.01 0.07 0.02 0.03 0.01 0.06 0.13
1.35 224 038 0.45 0.50 1.33 3.57
0.06 0.13 0.04 0.02 0.08 0.14 0.27
0.82 1.91 0.49 0.28 1.26 2.03 3.94
0.80 1.45 0.28 0.16 0.16 0.60 2.05
0.18 0.37 0.07 0.03 0.04 0.14 0.51
0.14 0.60 0.08 0.05 0.13 0.26 0.86
0.43 1.07 0.16 0.01 0.26 0.43 1.50
0.12 0.29 0.05 0.04 0.08 0.17 0.46
0.06 0.21 0.11 0.04 0.28 0.43 0.64
0.97 270 036 0.36 0.75 1.47 4.17

Plant name Plant part EA TA

R. coreanus Unripe fruit 0.09 0.05
Ripe fruit 0.05 0.01

Leaf 0.61 0.28

R. crataegifolius Unripe fruit 0.04 0.03
Ripe fruit 0.69 0.40

Leaf 0.33 0.32

R. phoenicolasius ~ Unripe fruit 0.17 0.02
Ripe fruit 0.43 0.03

Leaf 0.51 0.13

R. pungens var. Unripe fruit 0.14 0.03
oldhami Ripe fruit 0.13 0.02
Leaf 1.33 0.40

Mean 0.38 0.14

0.42 0.94 0.17 0.13 0.29 0.60 1.54

Abbreviation: EA(Euscaphic acid), TA(Tormentic acid), 23-HTA(23-hydroxytormentic acid), Kaji F,(Kaji-ichigoside F,), Rosa(Rosamultin),

Niga F,(Niga-ichigoside F)).
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