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ABSTRACT

This research was designed to purify and characterize -glucosidase and the
natural substrates for its hydrolysis in Solanum torvum Sw. The isolation from a
MeOH extract of Solanum torvum Sw fruits for B-glucosidase hydrolysis yielded the
two natural substrates — a new steroidal glycoside, torvoside H, together with the
known glycoside, torvoside A — as well as a new C-4 sulfated isoflavonoid, torvanol
A. Upon enzymatic hydrolysis with [-glucosidase, torvoside A, and torvoside H
yielded the corresponding acetal derivatives, aglycone torvoside A and aglycone
torvoside H, respectively. Torvanol A, torvoside H and aglycone torvoside H
exhibited antiviral activity (herpes simplex virus type 1) with the ICs, values of 9.6,
23.2, and 17.4 pg/ml, respectively. B-Glucosidase was purified to homogeneity from
young leaves of Solanum torvum Sw. The purified enzyme was highly specific for the
cleavage of the glucose unit attached at the C-26 hydroxyl of torvoside A and H.
Kinetic constants showed that K, values for torvoside A (63 M) and torvoside H (68
uM) were lower than for the synthetic substrates, pNP-3-glucoside (1.03 mM) and 4-
MU-B-glucoside (0.78 mM). The purified enzyme is monomeric with a native
molecular weight of 87,000, a subunit molecular weight of 80,000, and a pl of 9.3 by
chromatofocusing. The enzyme showed specificity only for the B-D glucosyl bond.
Solanum B-glucosidase hydrolyzes torvosides and dalcochinin-8'-f-glucoside, the
natural substrate of Thai rosewood [B-glucosidase, but does not hydrolyze other
natural substrates from -glucosidases. Solanum B-glucosidase also hydrolyzes Cs-Cj
alkyl-B-glucosides, with rate of hydrolysis increasing with longer alkyl chain length.
The internal amino acid sequences of Solanum B-glucosidase have a high similarity to
the sequences of the family 3 B-glucosyl hydrolase.
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