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Abstract: The aim of this study is to investigate the effect of Hovenia dulcis (oriental raisin tree) extract on ganoderma-
nondiol (GN) contents in Ganoderma lucidum (G. lucidum) mycelia. GN has a triterpenoid structure and is one of the
major active components of G. lucidum. Furthermore, we previously proved its inhibitory effects on tyrosinase activity
and melanin biosynthesis in B16F10 melanoma cells. In this study, we observed significantly increased GN contents
in G. lucidum mycelial extracts supplemented with 15% (v/v) oriental raisin tree extract (ORTE) by HPLC analysis.
In addition, melanogenesis was significantly inhibited by G. lucidum extract supplemented with 15% ORTE when
compared to G. lucidum extract without ORTE supplementation. Furthermore, mycelial growth of G. lucidum was
increased by ORTE supplementation in both solid and liquid cultivation. These results suggest that the oriental raisin
tree is useful as natural ingredient for increasing GN biosynthesis as well as whitening effect of G. lucidum.
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Figure 1. Chemical structure of ganodermanondiol (GN) (A)
and GN contents from cultured Ganoderma lucidum mycelial
extract supplemented with oriental raisin tree extract (ORTE)
(B). Values are means =+ standard error of the mean (SEM) of
three independent experiments. Statistical significance of
differences was evaluated using a one-way analysis of variance
(ANOVA) followed by Tukey’s test. *** p < 0.001 versus GN
content without ORTE.
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Figure 3. Cytotoxic effects of cultured Ganoderma lucidum
mycelial extract (GLME) supplemented with oriental raisin tree
extract (ORTE) on B16F10 melanoma cells. BI6F10 cells were
treated with various concentrations of GLME (50, 100, 150,
and 200 ug/mL) for 24 h. Values are means + standard error
of the mean (SEM) of three independent experiments and
relative to percentages of control cells.
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Figure 4. Effects of cultured Ganoderma Ilucidum mycelial
extract (GLME) supplemented with oriental raisin tree extract
(ORTE) on melanin production of BI16F10 cells. GLME
inhibits melanin production in B16F10 cells treated with
various concentrations of GLME (50, 100, 150, and 200
ug/mL) for 72 h. Values are means + standard error of the

mean (SEM) of three independent experiments. Statistical

significance of differences was evaluated using a one-way
analysis of variance (ANOVA) followed by Tukey’s test. * p <
0.05, ** p < 0.01, and *** p < 0.001 versus BI6F10 cells
with 0.5 mM arbutin treatment. a. p < 0.05, b. p < 0.01, and
c. p < 0.001 versus B16F10 cells without ORTE treatment.
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