SPECTROPHOTOMETRIC DETERMINATION OF ASPIDIN

B, V. Krivut and L. M. Molodozhnikova UDC 543.42:547.99

The ferns growing in the USSR have not been subjected to a deep chemical study until recently, es-
pecially in regard to the phloroglucides that they contain. A biological investigation of some of the phloro-
glucinol derivatives that we have isolated from ferns, for example, aspidin
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has shown that they possess a high biological activity.

In the present paper we give experimental facts on the development of a method for the quantitative
determination of aspidin in various species of fern, in particular Dryopteris spinulosa (M) (toothed wood-
fern), Dr. phegopteris (L) (narrow beechfern), and Dr. fragrans (L) Schott,

‘ The rhizomes of ferns contain a number of other natural phloroglucides besides aspidin [1, 2], and
therefore a stage of the chromatographic separation of the phloroglucinol substances was introduced, this
being carried out by TLC in a fixed layer of silica gel G (Merck)with chloroform—n-hexane (1 : 1) as the
mobile phase. AspidinhasanR, value of about 0.8 and shows yellow fluorescence in UV light. The long-
wave band in the UV spectrum (absorption maximum 345 nm) that is characteristic for phloroglucides
(Fig.1) is the most convenient for spectrophotometric determination. The specific absorption coefficient
is 404 + 1.5% (average of 20 independent determinations), which opens up the possibility of the development
of a spectrophotometric method for determining aspidin. In the range of working concentrations, the ab-
sorption of solutions of aspidin obeys the Lambert—Beer law.

We have carried out experiments on the determination of aspidin in a crystalline powder (Table 1).
It can be seen from Table 1 that the maximum relative error in this case does not exceed + 1.5%.

To determine the completeness of the elution of aspidin from silica gel, experiments were carried
out using chromatography and the subsequent determination of the aspidin (Table 2). It follows from Table
2 that the relative error of one determination is between 0.49 and 3.62% and is negative. This is due to the
incomplete removal of the aspidin from the silica gel. The main error of three determinations for five
samples was 1.23-2.69%, which permits a correction factor of 1.023 to be introduced into the formula for
calculation.

The results of the determination of aspidin in the rhizomes are given in Table 3. The deviation from
the mean of two determinations does not exceed 1.72%, which shows that the reproducibility of the method
is satisfactory.

To determine the accuracy of the method, experiments were carried out with additions of pure aspidin
to an extract of fern rhizomes. The mean relative error of three determinations did not exceed 2.05%
(Table 4).

EXPERIMENTAL

Determination of Aspidin in a Powder. The work was carried out with a chromatographically pure
sample of aspidin having mp 122-123°C (ethanol}. One milligram (accurately weighed) of aspidin was
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dissolved in methanol in a 25-ml measuring flask, and the solution was made up to the mark (solution A).
To 1 ml of solution A was added 5 ml of ethanol, and the optical density of the resulting solution was deter-
mined on an SF-4A spectrophotometer in a 1-cm cell at a wavelength of 345 nm.

The percentage content of aspidin was calculated from the formula
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where V is the volume of solution A, ml;
n is the dilution factor;
P is the weight of aspidin, mg; and
I is the length of the cell, cm.

Determination of Aspidin in Fern Rhizomes. To 1 g (accurately weighed) of comminuted rhizomes
with a particle size of 1-2 mm was added 20 ml of chloroform, the mixture was shaken for 5 min and left
to steep for 12 h, and then the solution was filtered through a paper filter, A 10-ml sample of the chloro-
form extract was evaporated to dryness, and the dry residue was dissolved in 5 ml of chloroform. A 0.01-
0.03-ml sample of the solution obtained was deposited on a plate of silica gel G (2 g of silica gel and 7 m!

of nitrate-phosphate buffer, pH 6), and was chromatographed for 1 h in the chloroform—hexane (1 : 1) sys-
tem.

The chromatogram was observed in UV light, and the spot of aspidin with Rs 0.8, possessing a yellow
fluorescence, wasmarked out. This section of the silica gel was transferred quantitatively into a 15-20-ml
flask with a ground-in stopper, 5 ml of ethanol was added, and the mixture was boiled in the flask on the
water bath under reflux for 10 min. The contents of the flask were cooled to room temperature, and 4 ml
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of the solution was taken with a pipette and filtered through a dense filter paper into a cell 1 cm thick.

The optical density of the resulting solution was determined at a wavelength of 345 nm against the eluate
from an equal amount of silica gel from the same plate.

The percentage content of aspidin was calculated from the following formula:

X o L.023-Vy Vi Doy

Vo (Digm),

where Vy is the volume of the extract, ml;
V, is the volume of the extract deposited on the chromatogram, ml;
V3 is the volume of eluate, ml;
P is the weight of raw materal, g;

1.3 is the correction factor.

SUMMARY

A spectrophotometric method is proposed for determining the content of aspidin in a crystalline pow-

der and in the rhizomes of the ferns Dryopteris spinulosa (M), D. phegopteris (L.), and D. fragrans (L.)
Schott. - o
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