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Plant Mucilages. I. Isolation and Property of a Mucous Polysaccharide,
“Plantasan”, from Plantago major L. var. asiatica Seeds*

Masashi Tomopa and Masayo Uno

The seed mucilages of Plantago genus were studied widely?, but no report on the chemi-
cal property of the mucilage of Plantago major L. var. asiatica DEcaisNeE seeds has been
published until present time. The seeds of this species have been used as a crude drug
for the purpose of antiphlogistic, expectorant, diuretic, cathartic and binding medicine.
The presences of plantenolic acid, succinic acid, adenine, choline, aucubin, and oils com-
posed of glycerides of palmitic acid, stearic acid, arachidic acid, oleic acid, linoleic acid
and linolenic acid were reported by former investigators.?» We have now isolated a
mucous polysaccharide from this material, and its properties are described in the present
paper.

The seeds were extracted with water, and after treatment with dilute alkali, a super-
natant was obtained by centrifugation. An acidic polysaccharide was prepared from
the solution by repeated precipitation with ethanol containing hydrochloric acid. For
the purpose of the isolation of the main polysaccharide, the applications of DEAE-cel-
lulose column chromatography or of a precipitation method with cetylpyridinium chloride
have also been attempted, but it was found that the precipitation method with acidic
ethanol is the best in respect of both the yield of pure product and the simplicity of ex-
perimental procedure. The polysaccharide was homogeneous on molecular-sieve chro-
matography with Sephadex G-200 and gave one spot on glass-fiber paper electrophoresis
in alkaline borate buffer. The name “plantasan’” is proposed for the polysaccharide.
It showed a negative specific rotation ([«]3—55.8° in ~ NaOH, c=1).

The supernatant and washings with acidic ethanol were combined and dialyzed, then
applied to a DEAE-cellulose column. Although several fractions were obtained with
water and gradient elution of alkaline solvent, the main fraction was heterogeneous on
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Chart 1. Isolation and Fractionation of Polysaccharides

6.0

T

5.0

T

log I'n

4.0

30

Al

200 300 00 i

!
|
I
I
i
|
I
i
I
i
-
100 !
|
! Elution Volume

(PZantl‘a.san)

Fig. 1. Plot of Elution Volume against log M, for Dextran Frac-
tions on Sephadex G-200 with 0.1 m Ammonium Formate
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gel chromatography with Sephadex G-100. The outline of the fractionation is shown in
Chart 1.

It was shown that the component sugars of plantasan are p-xylose, r-arabinose, p-
galacturonic acid, L-rhamnose and p-galactose by means of cellulose thin-layer chromato-
graphy of the hydrolysate. The same five component sugars were also found in the poly-
saccharide fractions obtained from the DEAE-cellulose column, but because of their
low yields and heterogeneity, no further investigation on the other polysaccharides than
plantasan was carried out.

Molecular-sieve chromatography of standard dextran fractions of known molecular
weights on Sephadex G-200 has given the calibration curve shown in Fig. 1. The number-
average molecular weight, M#n, of plantasan (sodium salt) thus estimated was ca. 300000,
and the value was also supported by the measurement of osmotic pressure.

Quantitative determinations of the sugar components of plantasan showed that the
molar ratio of them was as follows; p-xylose: L-arabinose: p-galacturonic acid: L-rham-
nose: p-galactose was about 15:3:4:2:0.4. The neutral water solution of plantasan
(sodium salt) gave the intrinsic viscosity value of 32.0 at 20°. And the relative viscosity
of the solution of the polysaccharide is six times as high as the value of the crude water
extract from the seed in the same condition. From this result and the yield of the poly-
saccharide, it is conceivable that plantasan is the representative substance in the mucosi-
ty of water extract from the seed.

The kind of component sugars of plantasan and the fact that p-xylose is the major
constituent are similar to the properties of polysaccharides obtained from the seeds of
the other species of Plantago genus, but the content of p-galacturonic acid is the highest
among others. The detailed structure of the mucous polysaccharide will be discussed in
following papers.



