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Biochemical Studies on the Mushroom - IX

Trehalase from Agaricus bisporus

Kazuva Has"amMmoTto

Trehalose was found to be the only simple sugar in the cultivated mushroom, A.
bisporus, in which it is considered to serve as the carbon and energy reservoir.

In unripened fruiting body of A. bisporus, the level of trehalose is approx. 6 to
7% of the dry weight, but decrease markedly at the ripening stage of fr uiting body
construction. (Fig. 3)

In the present studies, the presence of trehalase activity was shown in the extract
of A. bisporus, and the enzyme was purified from the ripe fruiting bodies of A. bisporus
by the ammonium sulfate fractionation and acetone precipitation. (Table 1)

The enzyme is stable below 45° and in the pH range between pH 4.4 and 6.0. (
Fig. 6,7)

It has maximal activity is attained at pH 4.4 at 35° to 45° (Fig. 8,9) and hydrolyzes
trehalose to 2 equivalents of glucose quantitatively. (Table 2)
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Table 1 Purification of Trehalase

Volume R Protein Specific Recovery
Step Unit activity
ml mg units/mg %
Crude extract 120 105.0 396 0.27 100
(NH4)2S04 30 75.5 93 0.81 71.9
Acetone 8 24.7 12 2.06 23.5
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Table 2 Stoichiometry of trehalase reaction

uamole Glucose formed after incubation for
Trehalose added

30 min. 60 min.
amole amole
0.05 0.09 0.09
0.08 0.16 0.16
0.10 0.20 0.19
0.20 0.41 0. 40

Table 3 Comparison of some properties of trehalase preparations from
Agaricus bisporus and other origins

Origin Opt. pH Opt. temp. Stabilities
Galleria mellonella2> 5.5 — Stable at 0°C for 1 month
Phrmia regina3) 5.6 45°C Unstable at 55°C
Aspergillus oryzael® 4.0 - Unstableat 60°C for 5 min
Saccharomyces cerevisiae?) 5.7 45-50°C Unstable at 55°C
Agaricus bisporus 4.4 35-45°C Inactivated at 70°C for 5 min
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