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Catalytic Influence of Amylose- and Amylopectin Sulfate
on Sucrose Inversion

By

Michio TAKEDA

The catalytic action for the sucrose inversion by an amylose-(AmS) or amylopectin
sulfate (ApS), a polymer catalyst, was compared with that of sulfuric acid and glucose-
6-sulfate, a low molecular weight catalyst.

AmS and ApS more enhanced the inversion rate than the low molecular catalyst did,
but an accelerating function of ApS was smaller than that of AmS and this lowering
may be attributed to the complexity in molecular structure of amylopectin.

The energy and enthalpy of activation for the AmS case were smaller than those for
sulfuric acid but larger than those for enzymic reaction. The entropy of activation for
AmS was virtually the same as for the sulfuric acid. Thus, the accelerating effect by
AmS should be attributed to the decrease in the activation enthalpy.

An autocatalytic liberation of sulfate group from AmS was negligible during this ex-
periments. The specific viscosity of AmS solutions was reduced by an autolysis during
the incubation, and the catalytic ability of degraded AmS whose specific viscosity was
lowered to 45% of that of undegraded AmS decreased.

The inversion rate was increased by the addition of acetone to the reaction system
but the addition of dimethyl sulfoxide little affected or reduced the rate a little.

A higher sulfated AmS had a lower ability of catalyst.

The interpretation of these results is that the interaction between sucrose and AmS
which serves as a polyfunctional catalyst promoted the inversion.
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Table 1. Catalytic effect for the sucrose inversion at 30°

Catalyst E(eq - min™) ¥
sulfuric acid 1.37x10°2 —
hydrochloric acid 1.5 =~ 1.1
glucose-6-sulfate 1.54 =~ 1.1
amylose sulfate ** 1.02x 10! 7.4
amylopectin sulfate ** 0.52 » 3.8

-2
carrageenan (acid type) 1.02x10 0.7
;: t-Value: the ratio of inversion rate constant for the catalyst to that for sulfuric acid.
“* The degrae of sulfation is 0.03 sulfate group / glucose residue.
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Fig. 2. ARRHENIUS plots for the sucrose
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Table 2. Thermodynamic quantities for the inversion with AmS and sulfuric acid

, E. AHT AS* AGT
Catalyst (kcal/ eq) (cal/ eq) (cal /deg - eq) {cal/ eq)
AmS 14.8 14, 200 —24.5 6, 700

H,50, 24, 426, 0 - —26.9% —

enzyme 9,0% — — —
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hydrochloric acid.

Each pH-value on the same concentra-
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ed with different sucrose concentration
(5~35 mM).
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