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Kojic acid, B-thujaplicin, and p-aminobenzoic acid were glucosylated to their monoglucosides by UDP-glucosyltransferase
reaction. Arbutin and polyphenol glucosides (naturally occurring plant pigments) were acylated with aromatic acids to their
acylated forms by lipase or acyltransferase reactions. As the results, further stabilization and functionarization of the natural-
bioactive compounds as the cosmetic materials has been achieved by the enzymatic-modification method.
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1 Reaction scheme for lipase-catalyzed regioselective transesterification to synthesize arbutin cinnamate.

(2)

2 Reaction scheme for lipase-catalyzed regioselective transesterification to Synthesize isoquercitrin cinnamate.
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3 Comparison of the Light-resistance of the Flavonoid Compounds.

The acylated flavonoid gulucosides were systhesized from their non-acylated forms with vinyl cinnamate or vinyl p-
coumarate in dry acetone by Chirazyme L-2, and their structures were elucidated by NMR('H-and'*C-) and MS analyses
as described previously. The residual amounts of the plant pigments without incubation are expressed as 100%. A:
anthocyanins(450mM) were incubated at room temperature in 1 ml of a 100mM Mcl £ vain buffer (pH6.0) under illumination
by white fluorescent light (one side, 5,000 Ix) for various times; chrysanthemin p-coumarate (500nm, @ ), chrysanthemin
cinnamate (500nm, A ); chrysanthemin (530nm, 2 ), cyanidin (580nm, O ). B: flavonols (40mM) were incubated under il-
lumination by light (one side, 20,000Ix) in 1 ml of the buffer (pH7.0); isoquercitrin p-coumarate (350nm, @ ); isoquercitrin
cinnamate (350nm, A ); isoquercitrin (350nm, A ); quercetin (350nm, O).
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4 Structure of acylated flavonoid glucosides (isoquercitrin aromatic acid esters).
R1=H, R2=0H: isoquercitrin p-coumarate;
R1=0Me, R2=0H; isoquercitrin ferulate; R1=R2=H; isoquercitrin cinnamate.

R1=R2=0H: isoquercitrin caffeate;
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6 Regioselectivity of the enzymatic acylation to rutin.
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7  Continuous enzymatic glucosylation of B-thujaplicin to
the monoglucoside in a membrane reactor system. (A)
Schematic diagram of repetitive batch system; (B) Continu-
ous conversion of B-thujaplicin to the monoglucoside. The
glucosylation reaction was performed at 30°C with gentle
stirring in a stirred cell (10ml, Filtron Co., USA) equipped
with an ultrafilration membrane (M.W. 100,000 cut).

(M8)e T VMDD A0%ASE ) N T Y KL 2 X
nize £72. 5-0-3-p- 7 Va5 /) ¥ Fp5, 7-O-B-p- 7
IET Y FE) SEBIMICEMIAEE ST,

325 JNAVINWNRTI U RTT7—FILLKBEMELA
> OFnavivie

MO HFBEIZE D, T Arar sy, £ V753K YD
DEDOTHBI A XA VS EREREEZH VT, £20%
DEWHETTA VY (FAEXA Y T-OBD-TNVaAT )Y
F) ICEHS 2Dk TH -7 (1M9) 7

3.26 JINAVIIEISILRTIT—FEILLBEEDT
SR A FEEHO TV IvE

TIRVE, 7R —IVH. AV T IR VHE B,
BN a VEEORDERY) 72 ) - VEEEEELT, 2
— A ) EEMBEED UDP- 7 Vay VbS50 A7 25—
AR Ve B Z (- 5l

FORER, KLU B 7V, TS5 =
VRVTAY Y (FITRVE) O Fvay b, F v
Jxa—=)V (77K —VE) OTANFH) Y ~DE
27 NVvav b, ZavkFr (75K —VHEH) OF
JTNVAY RTHEAVZ2NVY b)Y (ZovkF v
B3-0BD-7NAKT ) YF) R7ZIVYRAY M) (V=
VF v 7-0-B-D- 7 VAT ) ¥ R) ~NOF IV T IVAL,

% HO§ o

H0543 H%o 5'01.0
2 _OHg — 578N 3
60 2T o 6 OH

¥ 5 6 OH 072
A B

8 Structures of kojic acid glucosides. (A) Kojic acid 7-O--b-
glucopyranoside; (B) kojic acid 5-O-B-p-glucopyranoside.

9  Structures of daidzein glucosides. (C) Daidzein; (B)
daidzin(daidzein 7-O-B-p-glucopyranoside).
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10 Reaction scheme for systhesis of B-p-glucosides by the coupled enzymatic reaction
with UDP-glucosyltransferase and yeast cells.
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11 Synthesis of capsaicin -p-glucopyranoside (3) and 8-nordihydrocapsaicin -p-glucopyranoside (4)

from 1 or 2 by the cultured cells of P.americana.
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