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Steviol, the aglycone of stevioside, could stimulate insulin secretion via directly
acting on B cells. Previously, we have isolated ent-13,16f3,17-
trihydroxy-kauran-19-oic acid (2) from transformation of steviol with Mucor
recurvatus. The preliminary testing of antihyperglycemic effect showed that it was
more potent than steviol. Besides, ent-kaurane possesses many biological activities,
such as anti-HIV and anticancer activities. In order to generate more amount of 2 for
further investigation of action mechanism and for biological testings, the microbial
transformations of steviol-16a,17-epoxide (1) were conducted. By screening fifteen
microorganisms, Mucor recurvatus, Streptomyces griseus and Cunninghamella
bainieri were selected for preparative-scale transformations of steviol-16a,17-epoxide
because they reproducibly formed metabolites. Microbial transformation of 1 with
Mucor recurvatus produced ent-13,168,17-trihydroxy-kauran-19-oic acid (2),
ent-13,16f3- dihydroxy-17-acetoxy-kauran-19-oic acid (3), ent-11a,13,16a,17-tetra-
hydroxy-kauran-19-oic acid (4), ent-118,13,16p3,17-tetrahydroxy-kauran- 19-oic acid
(5), ent-11p,13-dihydroxy-16p,17-epoxy-kauran-19-oic acid (6),
ent-1p,17-dihydroxy-16-ketobeyeran-19-oic acid (7), and ent-7a,17-
dihydroxy-16-ketobeyeran-19-oic acid (8). Microbial transformation of 1 with
Streptomyces griseus produced 4, ent-13,17-dihydroxy-kaur-15-en- 19-oic acid (9),
ent-17-hydroxy-16-ketobeyeran-19-oic acid (10), ent-
2a,17-dihydroxy-16-ketobeyeran-19-oic acid (11), ent-12a,17-dihydroxy-
16-ketobeyeran-19-oic acid (12), ent-12f3,17-dihydroxy-16-ketobeyeran- 19-oic acid
(13), and ent-14a,17-dihydroxy-16-ketobeyeran-19-oic acid (14). Microbial
transformation of 1 with Cunninghamella bainieri produced 7, 8,
ent-7p,17-dihydroxy-16-ketobeyeran-19-oic acid (15),

ent-9a, 13-dihydroxy-16p,17-epoxy-kauran-19-oic acid (16), ent-9a,17-
dihydroxy-16-ketobeyeran-19-oic acid (17), ent-9a,13,16a,17-tetra-
hydroxy-kauran-19-oic acid (18), and ent-9a,13,16p3,17-tetrahydroxy- kauran-19-oic
acid (19). Among them, metabolites 38 and 1119 are the new compounds. The
structures of metabolites are established on the basis of HRFABMS, IR, and 1D and
2D NMR. This is the first report that microbe could process the rearrangement of
ent-kaurane to ent-beyeran. We also found that Cunninghamella bainieri has the
ability to regiospecific hydroxylation at C-9 position of steviol-16a,17-epoxide (1).
Besides, the results suggested that steviol was transformed into 2 through 1. The

biological testings of isolated metabolites are still in progress.



