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Abstract:

This project was aimed at the use of B-glucosidase enzymes produced in our lab to
identify and characterize glycosides in plant extracts and the mechanism of enzyme
hydrolysis of these glycosides. It was broken down into two parts, 1) completion of the
characterization of Dalbergia nigrescens natural substrates and the use of D. nigrescens -
glucosidase to hydrolyze natural isoflavone glycosides, and 2) the identification of rice
glycosides that may serve as natural substrates for the rice enzymes characterized in our
laboratory.

sIn the first part, we were able to confirm the structures of two isoflavonoid glycosides,
dalnigrecin [dalpatein 7-0-(1,6)-B-D-apiofuranosyl-B-D-glucopyranoside}, and dalnigrin [7-
O-B-D-apiosyl-(1,6)-B-b-glucosyl-7-hydroxy-2° 4,5’ 6-tetramethoxyisofiavone] or dalnigrein
7-0-(1,6)-B-D-apiofuranosyl-B-D-glucopyranoside]. It was also shown that the enzyme
hydrolyzed the bond between the glucose and the isoflavone 7-O to release the disaccharide
acuminose. This was also found to be true for the recombinant D. nigrescens B-glucosidase
Dnbglu2, which showed high activity toward these two natural substrates, although it
hydrolyzed the soy isoflavone 7-O-glucosides diadzin and genistin with higher efficiency
(kea'Kyy values). The D. nigrescens f-glucosidase could also hydrolyze soy isoflavones in
soy flour extracts and suspensions, suggesting it could be used to increase the levels of free
isoflavones in soy products. The enzyme could hydrolyze malonyl and acetyl genistin and
diadzin, consistent with its acceptance of an apiosyl group at the 6’-O position on the glucosyl
moiety of the natural product glycosides. This work, in addition to suggesting the use of D.
nigrescens for soy food processing, generated 3 international journal papers.

In the second part, the rice B-glucosidases Os3BGlu7 and 0s4BGlul2 were used to
- screen for natural glycoside substrates in methanolic extracts of rice seedling shoot and root
and mature rice plant at flowering stage shoot and root fractions. Initial experiments
indicated that both compounds could hydrolyze a fluorescent glycoside in seedling shoots, but
insufficient quantity and purity of glycoside was generated to determine the structure. Since
the Os4BGlul2 enzyme is more stable for storage, it was used for further screening and was
found to hydrolyze glycosides in seedling roots and mature leaf and stem. The leaf and stem
glycoside fraction was purified by LH20 column chromatography, preparative TLC. and
reverse phase HPLC to give 3 apparently pure glycosides from one TLC spot from a pool of
LH20 fractions, as well as some as-yet impure glycosides. The three purified components,
Cs/ID1, Cs/ID2, and Cs/ID3 were analyzed by electrospray mass spectrometry to show they
have apparent molecular masses of 492, 688 and 688, respectively. The mass of the Cs/ID1
matches that of a trihydroxyl dimethoxy glucoside, such as tricin 4’-O-B-D-glucoside and
tricin 7-O-B-D-glucoside, which have been reported to occur in rice. Further preparations of
large amounts of material will be needed for complete structure determination by NMR. It
was found that three rice B-glucosidases with known structures, Os3BGlu6, Os3BGIu7 and
0s4BGlul2, hydrolyzed Cs/ID1 at similar rates, but Cs/ID2 was hydrolyzed most rapidly by
Os3BGlué6, while Cs/ID3 was hydrolyzed most rapidly by Os4BGlul2. Thus, despite the fact
that they have the same mass, the 0s3BGlu6 and Os4BGlul2 enzymes seem to differentiate
these two compounds. Further studies of large scale preparations of Cs/ID1, Cs/ID2 and
Cs/ID3 will allow structural characterization and kinetic studies of their hydrolysis by the rice
B-glucosidases, which can tell about the functions of these enzymes and the glycosides.





