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Production of methylarbutin from 4-methoxyphenol by

biotransformation of cultured cells of woody plant, Coffea arabica*

Megumi YOSHIKAWA**, Kazutaka ITOH** and Sanro TACHIBANA**

Summary : Calli were induced from leaves of young trees of Coffee, Coffea arabica, on
Murashige-Skoog (MS) medium supplemented with 2,4-dichlorophenoxyacetic acid and kinetin. The
induced calli were subcultured on the same medium. The cultured cells were obtained by cell sus
pension cultures of the calli in the MS liquid medium. 4-Methoxyphenol, substrate was con-
verted to methylarbutin having anti-inflammatory and urinary antiseptic actions by biotransforma-
tion of cultured cells from Coffea arabica. The maximum yield of methylarbutin to the substrate
was obtained when 1 mM of the substrate was added to the cell suspension cultures and in-

cubated for 1 day. The yield was 22.7% of the substrate.
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Table1 Constituents in Murashige-Skoog medium used for
induction of calli from Coffea arabica.

Chemicals Concentration (mg/1)
NH4NOs3 1,650
KNOs 1,900
CaCl2 + 2H20 440
MgSOs4 + 7H20 370
KH2POa4 170
H3BOs3 6.2
MnSOs + 4H20 223
ZnSO4 *+ 7TH20 8.6
KI 0.83
Na2MoO4 - 2H20 0.25
CuSOs4 * 5SH20 0.025
CoCl2 * 6H20 0.025
Na2EDTA 373
FeSO4 *+ 7TH20 27.8
myo-Inositol 100
Glycine 2
Nicotinic acid 0.5
Pyridoxine hydrochloride 0.5
Vitamine B1 hydrochloride 0.1
Growth regulator

2,4-Dichlorophenoxyacetic acid 1.1

Kinetin 0.11
Saccharose 30, 000
Agar 9,000
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Fig. 1 Growth curve of cells in cell suspension cultures of Coffea arabica.
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Fig. 2 Synthetic scheme of methylarbutin (3).
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Fig. 3 Mass spectrum of methylarbutin (3).
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Table 2 Yields of methylarbutin obtained from 4-methoxyphenol
by cell suspension cultures of Coffea arabica.

Concentration of Yields of methylarbutin (%)
substrate (mM) Incubation time (day)
1 3 7
Cells 0.8 12.6 43
0.5 Medium — — —
Total 0.8 12.6 4.3
Cells 22.7 49 5.7
1.0 Medium — — —
Total 22.7 49 5.7
Cells 1.8 1.2 49
2.0 Medium — — —
Total 1.8 1.2 49
Cells 1.0 1.5 0.3
10.0 Medium — — —
Total 1.0 1.5 0.3

Fig. 4 Time-course of glucosylation of 4-methoxyphenol by cell suspension
cultures of Coffea arabica.
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Notes: © : O.5mM; B : 1.0mM; A : 2.0mM; X% : 10.0mM.
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