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Quercus plants (Fagaceae) are regarded as a rich
source of polyphenol constituents, e.g. hvdrolyzable
and/or procyanidin-type tennins. Several studies on
the chemistry [1-3] and on in vitro culture techniques
for the mass propagatiorn [6] and for the determina-
tion of secondary metabolites (tannins)[7-10] have
been done on some species, Q. mongolica, Q. acutis-
stma, €. robur etc. In this study, callus and adventi-
tious root cultures of Q. glauce Thunberg were estab-
lished and the production of major phenolics [{+)-
catechin (1), gallic acid (2), g-glucogallin (3){11], 1,2,
3, 6-tetra- O-galloyl-8-D-glucose (4)[12,13] and 1, 2,
3, 4, 6-penta- O-galloyl-g-D-glucose  (5)[12,13]] in
these cultures was investigated.

Q. glauca acorns were collected at the garden of
Saga Prefectural Museum in November in 1994
After taking off the epicarps, the acorns were steril-
ized by an usual method (3% NaOCl, 10 min.), and
placed on hormone-free one-tenth strength Mura-
shige-Skoog (1/10 MS) solid medium [14], which was
solidified with 5 g// agar with 30 g// sucrose, in the
light (3,000 Tux, 16 hr photoperiod per a day). The
axenic seedlings obtained (germination rate was
almost 1009%) were transferred to hormone-free
Woody Plant (WP) solid medium [15], which was
solidified with 2.5 g// gelrite with 20 g/! sucrose, and
subcultured in the same condition as above at one
month intervals to produce in vitro plantlets.

For the induction of the callus, the leaf segments cut
from the axenic plantlets iz wifro were placed on
half-strength (1/2) MS solid medium supplemented
with 2.0 mg/! naphthaleneacetic acid (NAA) and 0.1
mg/! benzyladenine (BA) in the dark. The calli
derived from the segments were subcultured on the
same medium at one month intervals in the dark for
over a half year.

For the establishment of the adventitious root cul-
tures, the root tissues of the #x wifro plantlets were
also cut off, transferred into 1/2 MS, WP or Gamhorg
B5 [16] (B5) liquid media supplemented with various
combinations of indoleacetic acid (IAA}, NAA and
indolebutyric acid (IBA). They were subcultured on
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a rotary shaker (100 rpm) in the dark at one month
intervals for over a half year. Among the media
tested, B5 basal medium with 3.0 mg// NAA was the
best for the growth of the adventitious roots, and
these roots were used for the following experiments.

Callus and adventitious root cultures established as
above were used for the determination of time course
of the growth and polyphenol produciton. Calli
linoculum: ca. 30 mg, dry weight (dw)] and adventi-
tious roots (inoculum: ce. 100 mg, dw) were cultured
in the light and dark for 12 and 8 weeks, respectively.
The cultures were harvested periodically (2 weeks
intervals) and the growth {dw) and the phenolic pro-
duction were determined. HPLC for analysis of the
phenolics was performed as follows. Lyophilized
tissues (callus and root, ca. 20-30 mg} were mashed
and extracted with MeOH (2 m!) for 16 hr at room
temperature. Each extract, after filtration through a
millipore filter (0.45mm), was subjected to HPLC:
column, TSK gel ODS 80Ts (4.6 mm X 250 mmj};
mobile phase, 1 mM tetra-butylammonium (adjusted
to pH 2.9 with AcOH)-CH:;CN (9:1 — 1:4, in 30
min.}; flow rate, 0.6 mi/min.; column temp., 40°C;
detection, 280 nm (UV); R, {min.): 3 (6.3}, 2 (8.5), 1 (17.
1), 4 (22.8), 5 (23.8). Culture temperature was 25°C and
the data were the means of three replicates.

The result of the time course experiment on the
growth of calli and adventitious roots of Q. glauca is
shown in Fig. 1. Both in the light and dark condi-
tions, the calli showed maximum growth (dw) at week
6 (0.131 g in the light and 0.133 g in the dark). The
growth in the dark was higher than that in the light
during the entire culture period. The adventitious
roots showed continuous increment of dw throughout
the culture period (Fig. 1) showing the maximum level
at week 8 (0.402 g).

The contents of tannins and related phenolics in the
calli and adventitious roots are shown in Fig. 2.
Among the five compounds examined, 1 and 5 were
the major compounds in both callus and root cultures.
Compound 5 showed maximum content in each cul-
ture (callus, 1.99 at week 6 in the light and 1.8% at
week 8 in the dark; adventitious root, 1.6% at week 6)
but the level was variable through the culture period
compared to that of 1.
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Fig.1 Growth of callus and adventitious
root cultures of Quercus glauca.
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Fig.2 Tannin and related phenolics content in callus
and adventitious root cultures of Quercus
glauca.
(2a: callus in the light, 2b: callus in the dark,
2¢: adventitious root)
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Fig.3 Tannin and related phenolics content in the
parent plant (¢ vivo) and in vitro plantlets of
Quercus glaunca.
acorn*: whole part of acorns was used for the
extraciton
tn witro**: plantlets cultured on hormone-
free WP medium for 4 weeks in the light

The contents of tannins and related phenolics in
acorns and leaves of the parent plant and in leaves,
stems and roots of i wivo plantlets of Q. glauca are
shown in Fig.3. The leaves contained mainly com-
pound 1 while the acorns contained a high level of 5.
The roots produced poor levels of these phenolics.
The higher productivity of 1 and 5 in callus and
adventitious root cultures than that in the parent plant
and iz vitro plantlets makes these cultures useful for
the production and for biosynthetic studies of tannins
and related phenclics in this species.
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