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No. 31 (1986) 

The Carbohydrate Structure of a Mucilage from the Roots of 

Hibiscus moscheutos L. * 

Masashi ToMODA, Kazuyo SHIMADA, Noriko SHIMIZU, Mieko KANARI, 

and Emiko KANEKO 

友田正司，嶋田和代，清水訓子，金成美枝子，金子悲美子

Many mucilages are found in various plants in the Malvaceae family. The roots and 

leaves of some plants have been used as emollients, demulcents, and as cough medicines. 

Further, some mucilages have been used as sizes and as a plasma expander. In the previous 

papers of this series, the isolation and structural features of representative mucilages from 

the roots and leaves of Althαeα officinαlis L., the roots of Abelmoschus manihot MEmcus, 

the roots of Abelmoschus glutinotextilus KAGAWA, the immature fruits and roots of Abel鴫

moschus esculentus Mo悶 CH,and the roots and leaves of Althaeαrosea CAVAILLES have been 

reported from our laboratory. 

These studies are concerned with the mucilages from plants in the Althaea and 

Abelmoschus genera, but no structural study on the mucilages from plants in the Hibiscus 

genus has been reported thus far. We now report the isolation and structural investiga-

tion of a representative mucilage from the roots of Hibiscus moscheutos L. 

The mucilage was isolated from the fresh roots by sequential cold珊 waterextraction, 

ethanol precipitation, selective precipitation with cetyltrimethylammonium bromide, etha-

nol precipitation, gel chromatography with Sephadex G-25, and lyophilization. 

The mucilage was homogeneous as determined by ultracentrifugal analysis, and gave 

a single spot on zone electrophoresis with a cellulose acetate membrane and with glass畑

fiber paper. In addition, it gave a clear band on polyacrylamide gel disk electrophoresis. 

Both the periodate-Schiff reagent and the coomassie blue reagent revealed the band in 

the same position. Further, it gave a single peak on gel chromatography with Sephacryl 

S-400. The mucilage had ［α］；5+48.5°, and its aqueous solution gave the high intrinsic 

viscosity value of 32.2 at 30°. Gel chromatography with standard dextrans gave a value 

of 1,900,000 for the molecular weight. The name“Hibiscus岬 mucilageMo”is proposed for 

this substance. 

As component sugars of the mucilage, r・hamnose,galacturonic acid, and glucuronic 

acid were identified. The carboxyl groups of hexuronic acids in the mucilage were reduced 

to give the corresponding neutral suger residues. The carboxyl-reduced derivative thus 

obtained contained component sug町 sin almost equimolar proportions. Quantitative 

determination showed that the mucilage contained 22.5% r・hamnose,24.5% galacturonic 

事本報告は Carbohydr.Res., 151, 29-35 (1986）に発表．
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acid, and 24.5% glucuronic acid. The IR spectrum showed absorption bands at 1250 and 

1725 cm-1, suggesting the presence of ester linkages. The acid hydrolyzate gave a single 

peak with a retention time 何回lto that of acetic acid by GLC. The acetyl content of 

the mucilage was determined to be 8.0%. The mucilage contained 2.7% nitrogen. The 

amino acid composition after hydrolysis with 6M hydrochloric acid is listed. No compound 

other than carbohydrates and amino acids was detected in the hydrolyzate. 

The carboxyl-reduced mucilage was methylated by the Hakomori method. The meth-

ylated product was hydrolyzed, and the products were converted into the partially meth倫

ylated alditol acetates. GLC-MS revealed derivatives of 3,4-di-O-methylrhamnose, 2,3,4，ι 
tetra-0-methylglucose, and 2,6-di”0-methylgalactose as the products in a molar ratio of 

1.0 : 0.9 : 1.1. 

The mucilage was partially hydrolyzed with dilute sulfuric acid, and then made 

neutral and treated with Dowex 50W CHつ. The eluate with water was applied to a 

column of DEAE-Sephadex A-25 (formate form). In addition to small amounts of component 

monosaccharides, five oligosaccharides (1-5) were obtamed by stepwise elution with 

dilute formic acid. Based on the results of component-sugar analysis and a comparison 

of their chromatographic properties, their 1H-NMR spectra, and their specific rotations 

with those of authentic samples, 1-5 were identified. 

Based on the accumulated evidence described here, it may be concluded that the 

polysaccharide moiety of the mucilage is built up from repeating units of the following 

structure. 

→4）・α－n-GalρA-(1→2）・α・L-Rhap-(1→
3 

1 
,8-n-GlcρA 


