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Note 

Calorimetric determination of 3,6_anhydrogalactose 

from red seaweeds 

in polysaccharides 

Galactose and 3,6-anhydrogalactose are the major constituents of agar. car- 

rageenan. and furcellaran I. I>-Xylose (0.2-I .8$) and h-O-methyl-D-galactose 

(0.8-31%) are present in lower proportions in agar obtained from several Japanese 

seaweeds’. Carrageenans from Gigarfinu papiliata’ and Iridaeu memhrutzacea4 con- 

tain minor proportions of h-O-methylgalactose and glucose. 

‘l-h n t quantitative assay’.’ most commonly used for 3,fSanhydrogalactose in- 

volves reaction with thtz resorcinol reagent. Alternatively) Holliger’ found that. 

upon treating with rhymol in the presence of ferric chloride and hydrochloric acid, 

and heating, monosaccharides form deeply colored compounds that are insoluble 

in water, but soluble in chloroform. Patil cf uf.’ have standardized the conditions 

for the latter reagent for the determination of neutral and acidic carbohydrates. 

We have now studied the possible application of this method to determining 

the 3.6anhydrogalactose content of marine algal polysaccharidcs. 3,h-.4nhydro-D- 

galactose does not exist in a crystalline form. and therefore. a standard solution 

thereof was obtained by hydrolysi:, of methyl 3,6-anhydro-n-D-galactopyranosidr. 

The optimal period for the development of the colored complex for 3.6 

anhydro-D-galactnse at X0” is illustrated in Fig. 1. The plot of absorbance against 

concentration for 3.6anhydrogalactopyranose obeys Beer’s law (see Fig. 3). 

Under the experimental conditions described, up to 350 pg of D-galactose, 210 pg 

of 6-O-methyl-D-galactose. and SO pg of D-xylose did not interfere. The absor- 

bance of D-fructose was .55(; of that of an equimnlar amount of mttthjl 3.6 

anhydro-a-D-galactop) ranosidr. 

The major advantage of the present method over Yaphr’s is lower intrrfer- 

ence by the aforementioned monosaccharides, but it entails use of a lrmger period 

of heating in order to ensure complete hydrolysis of the polysaccharides. 
Table I shows the values obtained for 3,kanhydrogalactose in samples of 

agar and carrageenan. 
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TABLE I 

CONCENTRATION OF 3,6-ANHYDROGALACTOSE IN ALGAL POLYSACCHARIDES 

Polysaccharide 3,6-Anhydrogalactose 

(%) 

Carrageenan (Chondrus canaliculaius) 13.9 
Alkali-modified carrageenan” (Chondrus canaliculatus) 24.9 
Agar (Gracilaria lemanaeformis, cystocarpic thalli) 23.5 
Alkali-modified agar (Gracilaria lemanaeformis, cystocarpic thalli) 32.5 
Agar (Gracilaria lemanaeformis, sterile thalli) 31.0 
Alkali-modified agar (Gracilaria lemanaeformis, sterile thalli) 34.5 

10 20 Time (min) 30 

Fig. 1. Development of the colored complex, as shown by the absorbance at 653 nm. with time. 

EXPERIMENTAL 

Reagents. - These were A, thymol (5%) in ethanol; B, 0.5% of ferric 

chloride in COW. hydrochloric acid. 

Solutions of sugars (10-200 pg) in distilled water (2.0 mL) were well mixed 

with reagent A (0.5 mL), followed by reagent B (5.0 mL), in 25mL, stoppered 

test-tubes equipped with stainless-steel springs. They were heated on a water bath 

during 13 min at go”, and then rapidly cooled to room temperature. The mixtures 

were diluted with ethanol (10 mL), and the absorbance was determined at 635 nm 



with a Bausch and Lomb Spectronic 30 instrument. Standard curves for determina- 

tion of the 3.6anhydrogalactose content in polysaccharidcs (300 pclg) pere obtained 

with solutions of methyl 3.h-anhydro-n-D-palaclop~,r~~~l~~~i~l~ (11.-130 ~*g). ‘4 cm’- 

rectlon factor of 0.92 was introduced for calculatirrg the concentration of 3,h- 

anhydrogalactose. All of the measurements were conducted in tripiicatc. Thr stan- 

dard curves were fitted to ct straight line by using ;I least-syuxw. linear-regrrsion 
method. 

Methyl 3.6-anhydro-cr-r)-galactopyranosidt: wa\ _ svnthesizrd according to 

Lewis et al.“. 
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