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ABSTRACT 

Anaerobic digestion of amylose in aqueous, alkaline solution (PH 9.85) yields 
a chromophore having II,,, pH ‘l-5 290, ngtz.70 255 nm, and a pK; of 8.5; the absorbance 
is a linear function of the amount of amylose degraded. Similarly trealed D-glucose 
has ApH “A 260 nm. The U.V. spectra of alkali-degraded maltose at various pH values max 
are a summation of the corresponding spectra of degraded amylose and D-glucose. 
The amylose-derived chromophore is formed via 4deoxy-D-glycero-hexo-2,3-diulose. 
The strong i.r. carbonyl band at 1580 cm-l is attributed to a metal-chelated p- 
hydroxy-@-enone; on removal of the cation, this band is replaced by absorption at 
1720 cm- ‘, indicating conversion into the #I-diketone tautomer. It appears that the 
@hydroxy-a,jI-enone tautomer exists in aqueous solution and is ionised to the enolate 
form in alkaline conditions. 

INTRODUCiTON 

The formation of D-isosaccharinates, glycolate, and 2-deoxy-D-tetronolactone 
during the anaerobic degradation of amylose in aqueous alkali is considered to be due 
to decomposition of 4-deoxy-D-glycero-hexo-2,3-diulose (l), which is produced by 
/3-elimination in the propagative, stepwise degradation of amylose chains2. The other 
products isolated, namely formate and lactate, could arise by reverse aldol-reaction 
and cleavage of enediols’. Evidence for the formation of enediols has been found in 
the strong U.V. absorption at 282 nm after the alkaline digestion of amylose3. In 
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chloric acid or aqueous sodium hydroxide, the U.V. spectrum was recorded immediate- 

ly. Maximal absorbance was attained after incubation for 2 h, which was adopted as 

the standard reaction time. 
Amylose (1 g) was dissolved in M sodium hydroxide (20 ml) under an inert gas 

and with stirring. Addition of 5% aqueous sodium hydrogen carbonate (80 ml) 
yielded a 1% solution of amylose in the buffer. The reaction was carried out as 
described for the sugars. After incubation, the cooled solution was titered through a 

No. 2 glass sinter and brought to pH 1.85 with hydrochloric acid; the absorbance was 

unchanged for 4 h at this pH. Aliquots of this solution were adjusted to the required 
pH with aqueous sodium hydroxide before spectrometry. The fraction of amylose 
degraded was obtained from a determination of the blue value” of the cooled reaction 
mixture; this method gives results identical to those obtainable’ by gravimetric and 
titrimetric techniques. The & of the iodine-amylose complex was constant at 
625 nm throughout the decomposition, suggesting that the blue value also remained 
unchanged (cf. Ref. 21). 

Values for pK,’ were calculated from the pH dependence of the u.v.-absorption, 
according to the equationz2: 

pK’ = pH-log (A-AAd 
(AA- -A)’ 

where AAH, AA-, and A are the respective absorbances of the acid AH, the ion A-, 
and the solution under investigation, all at the same concentration. 

Lr. speciru. - Amylose (33 g) was treated with boiling, 5% aqueous sodium 
hydrogen carbonate (700 ml) for 24 h. After Eltration through Whatman No. 3 paper, 
the cooled reaction mixture @H 10.75, Lax 293 nm) was adjusted to pH 2.3 with 

cont. sulphuric acid (11.7 ml). Dissolved gases were then removed by stirring and 
pressure reduction, and sodium hydroxide (5%) was added to pH 6.1. The solution 

was concentrated to N 50 ml, filtered, and reconcentrated four times after the addition 
of ethanol (-200 ml; pH 9.1; cf. pure ethanol, pH9.5). The residue had %E\tH 260 nm; 
vfilm 3370 s (bonded OH), 2930, 2830, 1580 s (C=O), 1410, 1360 s, 1110, 1050, 780, UlilI 
and 665 cm- I. Addition of formic acid to an ethanolic solution of the residue did not 
change the spectrum. On treatment with Amberlite IR-120(Ht) or MB-3 resins 
(solution pH 6.2, &, 260 nm) or with hydrochloric acid, however, the i.r. spectrum 
changed to 3370 s (bonded OH), 2930, 1720 s (C=O), 1410, 1220, 1110, 1050, and 
655 cm-l; the original spectrum was obtained if sodium hydroxide was added to the 
decationised, ethanolic solution. 
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