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It is known that the acetolysis of a carbohydrate chain leads to results different from those of partial
acid hydrolysis [1]. In the acetolysis of zosterin, first apiose is split out and then xylose, galactose,
arabinose, and mono-O-methylxylose. It is interesting to note that the galactose is split out practically
completely and galacturonic acid is found in the mixture only in traces. In addition to monosaccharides,
at least three zosterin fragments differing in molecular weight and qualitative monosaccharide composi-
tion are formed; they are readily separated by their different solubilities in water and aqueous ethanol.

The low-molecular-weight fragment, soluble in aqueous ethanol, gives galacturonic acid, apiose, and
xylose on complete hydrolysis. The fragment precipitated from aqueous solutions by ethanol contains
arabinose in addition to the monosaccharides mentioned. Finally, the polysaccharide insoluble in the re-
action mixture during the acetolytic process and sparingly soluble in water after deacetylation includes
rhamnose in addition to the monosaccharides named above. Its mean molecular weight of 13,000 permits
the assumption of the cleavage, during acetolysis, of pseudoglycuronosidic bonds between residues of
rhamnose and galacturonic acid in the polyuronide chain of zosterin.

On partial acid hydrolysis, this heteropolysaccharide forms a galacturonan containing traces of
rhamnose and similar to the rhamnogalacturonan B described in the preceding paper [2]. The heteropoly-
saccharide is eluted by aqueous alkali from DEAE-cellulose in the form of a single peak, which shows the
acid nature of the polysaccharide. The elution curve of gel filtration on Bio-Gel P-20 shows two peaks:
the fractions corresponding to the two peaks have the same monosaccharide composition. These results
show the polydisperse nature of the heteropolysaccharide, which was also confirmed by the results of elec-
trophoresis in polyacrylamide gel: the polysaccharide gave two strong bands with a series of weak bands
between them. The autohydrolysis of the heteropolysaccharide splits off apiose and xylose, which shows
their terminal nature. The qualitative monosaccharide compositions of the final and initial polysaccharides
were identical.

On treatment with pectinase, there was a considerable cleavage of the polyuronide chain with the for-
mation of free galacturonic acid. The hydrolysate of the fragment obtained was shown to contain apiose,
xylose, arabinose, and galacturonic acid. Consequently, only part of the galacturonan chain of the hetero-
polysaccharide has branching in the form of side chains consisting of apiose, xylose, and arabinose resi-
dues. The periodate oxidation of the heteropolysaccharide with subsequent reduction by tetrahydroborate
formed a polyalcohol in the hydrolysate of which galacturonic and threonic acids, traces of regidual mono-
saccharides, and also glycolaldehyde, ethylene glycol, glycerol, and glyceraldehyde were found.

These results permit the conclusion that the side chains are linear, which is in harmony with the re-
sults obtained previously [3].

EXPERIMENTAL

The general experimental conditions are given in the preceding paper [2].
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Acetolysis of Zosterin. With stirring, 5 g of freeze-dried zosterin was added to a mixture of acetic
anhydride (480 ml) and acetic acid (320 ml). Then 5 ml of 72% perchloric acid was added to the reaction
mixture and it was left at room temperature (with stirring) for 4 days.

The substance insoluble in the acetolysis mixture was separated off by centrifuging, deacetylated
with 5% sodium methoxide in methanol, and reprecipitated with ethanol from agueous solution. The resi-
due was dissolved in water, dialyzed, and freeze-dried. This gave a heteropolysaccharide (yield 1.93 g)
with [a]%’+248° (in water), mol. wt. 13,000, containing 58% of galacturonic acid and 13.2% of acetyl groups.

The supernatant liquid was poured into a cooled aqueous solution of sodium earbonate and was ex-~
tracted with chloroform (4 X 50 ml). The chloroform extracts were washed with sodium earbonate solution
and then with water to neutrality and were dried over calcined potassium carbonate. After filtration, the
solution was evaporated, and the resulting syrup was treated with 2-4 ml of 0.1 N sodium methoxide in ab-
solute methanol, and the mixture was left at +5°C for 6 h. Then the mixture was treated with Amberlite
IR-120 (HT) and evaporated in vacuum. This gave a mixture of monosaccharides in the form of a syrup
with a yield of 0.56 g. By means of PC, apiose, xylose, arabinose, galactose, mono-O-methylxylose, and
only traces of galacturonic acid were detected.

The solution remaining after chloroform extraction was treated with Amberlite IR~120 (H"), dialyzed,
and evaporated. The product obtained was deacetylated as described above. The polysaccharides were
dissolved in water and fractionated with ethanol. The polysaccharide that precipitated was hydrolyzed with
2 N sulfuric acid for 6 h. By PC, the hydrolysate was shown to contain galacturonic acid and apiose and
traces of xylose and arabinose. The yield of polysaccharide was 1.67 g.

The fragment soluble in aqueous ethanol was dialyzed against distilled water and freeze-dried. Yield
0.9 g. On hydrolysis it gave galacturonic acid, apiose, and traces of xylose (PC).

Partial Hydrolysis of the Heteropolysaccharide. A mixture of 0.1 g of the substance and 10% sulfuric
acid in a sealed tube was heated in the boiling water bath for 3 h. The precipitate that deposited was sep-
arated off, washed with water, and dried. The yield of rhamnogalacturonan was about 60 mg. On hydroly-
sis, this product gave galacturonic acid and traces of rhamnose.

Autohydrolysis of the Heteropolysaccharide. A solution of 0.15 g of the substance in 50 ml of water
was heated in the boiling water bath for 3 h. The solution was evaporated to small bulk and poured into
ethanol. The precipitate that deposited was separated off, washed with ethanol, and dried. This gave a
fragment which decomposed on hydrolysis into the same monosaccharides as the initial heteropolysac~
charide. The ethanolic filtrate was evaporated and chromatographed. Apiose and xylose were detected.

Enzymatic Hydrolysis of the Heteropolysaccharide. A solution of 0.1 g of the substance in 10 ml of
water was treated with 4 mg of pectinase at 37°C for two days. The solution was evaporated to small bulk
and poured into ethanol. The precipitate was separated off, washed with ethanol, and dried. This gave a
fragment with a yield of about 45 mg, [a]%‘)’+216°, containing 52% of galacturonic acid. PC of the hydroly-
sate showed the presence in it of apiose, xylose, arabinose, and galacturonic acid. The alcoholic filtrate
was shown on chromatograms to contain galacturonic acid and only traces of apiose and xylose.

Periodate Oxidation of the Heteropolysaccharide. In the dark at room temperature and pH 5.4, 50
mg of the substance was oxidized with a 0.015 M solution of sodium metaperiodate (6 ml). Oxidation was
complete after 8 h. The consumption of periodate was 0.76 mole per anhydro unit. After the usual working
up, a polyaldehyde was isolated which was reduced with potassium tetrahydroborate for 5 h. The excess of
tetrahydroborate was decomposed with acetic acid, and the solution was dialyzed and evaporated several
times with methanol. This yielded a polyalcohol giving, on hydrolysis, galacturonic and threonic acids
(PC), traces of rhamnose, arabinose, and xylose (GLC of the acetates of the aldononitriles and PC), glyc-
erol, glyceraldehyde, ethylene glycol, and glycolaldehyde (GLC of the acetates of the polyols and of the
aldononitriles and PC).

SUMMARY

The acetolysis of zosterin has given a fragment based upon a linear rhamnogalacturonan chain with
side chains consisting of xylose, arabinose, and apiose residues attached to it.
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