The acetate activation reaction serves
as a model of ATP- and Mg-dependent
reactions in general. The principles
which have been applied to the model
reaction are equally applicable to the
large number of enzyme systems which
catalyze the reactions described by Egs.
1 to 3.
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Pigments in the Flower of
“Fu-Yong” (Hibiscus mutabilis L.)

The pigments found in Hibiscus flow-
ers are almost exclusively of the flavone
type—that is, cannabiscitrin (H. canna-
binus (1), gossypin [H. esculentus (2)
and H. vitifolium (3)], gossypitrin, hibis-
citrin, quercetin, sabdaritrin (H. sab-
dariffa) (4), and saponarin (H. syria-
cus) (9). As far as we are aware, the
only Hibiscus flower known to contain
anthocyanin pigment is H. rosa-sinensis.
The deep red flower of this plant was re-
ported to contain a delphinidin glycoside
(6). Recent work, however, has revealed
that the coloring matter of the flower is
cyanidin diglucoside (7). We were much
interested to find that no chemical work
has been reported on the pigment in the
beautiful flower of “Fu-Yong” (H. mu-
tabilis L.), one of the most widely cul-
tivated flowers in Chinese and Japanese
gardens.

Since the outer petals of the flower are
faintly pink colored, it was necessary to
use a large number of flowers to get a
sufficient amount of the pigment solu-
tion. The pigments of the flowers were
extracted with ethanol hydrochloric acid,
concentrated in a vacuum and hydro-
lyzed. Both paper chromatography and
the color reactions of the isolated antho-
cyanidin fraction showed that its chem-
ical constituent is cyanidin.

The outer petals (500 g) of the flower
of H. mutabilis L. were repeatedly ex-
tracted with 0.01 percent ethanol hydro-
chloric acid. The combined extracts
(500 ml) were concentrated in a vacuum
at room temperature until no more sol-
vent could be distilled out. After the
concentrate had stood at room tempera-

ture for 4 days, the yellow-brown pre- .

cipitate formed was removed by filtra-
tion. The filtrate (5 ml) was further
hydrolyzed by adding 1.7 ml of 10 per-
cent hydrochloric acid and refluxing for
30 minutes. (When the filtrate was hy-
dyrolyzed by adding the same volume of
concentrated hydrochloric acid and boil-
ing for 2 minutes, a large amount of
black tarlike substance was formed.)
The resulting brown precipitate was fil-
tered, and the orange-red filtrate was
extracted with isoamyl alcohol. The an-
thocyanidin in the isoamyl alcohol phase
was transferred, by extraction with a
mixture of 1 percent aqueous hydro-
chloric acid and benzene (1:1 by vol-
ume), into aqueous phase, and then
again transferred into isoamyl alcohol
phase.

Paper chromatography of the antho-
cyanidin solution was carried out by

P

using a mixture of glacial acetic acid,
36 percent hydrochloric acid, and water
(5:1:5); the chromatograms were de-
veloped by the descending method (8).
From the R; value of the spot (0.38)
and the comparison of this value with
the values of cyanidin [0.38, from red
rose (9)], of pelargonidin [0.51, from
Pelargonium zonale (10)], and of mal-
vidin [0.44, from Iris kaempherii (11)],
the anthocyanidin was found to be
cyanidin. The extract of this spot (R;
0.38) also showed color reactions of
cyanidin—that is, it turned red-purple
on the addition of sodium acetate and
blue on the subsequent addition of ferric
chloride,

The brown precipitate obtained was
extracted with ether. After the ether was
expelled, the yellow residue was dis-
solved in ethanol. The solution turned
to orange-red when it was treated with
magnesium powder and hydrochloric
acid, showing the existence of flavone
(12, 13).
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