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ABSTRACT

This study evaluated the antioxidant and skin whitening potential of phenolic compounds derived from ginger (Zingiber
officinale), including 6-gingerol, 8-gingerol, 6-shogaol, and zingerone. This study examined the antioxidant activity using the
DPPH radical scavenging activity and cupric ion reducing capacity assays and evaluated the whitening effects through tyrosinase
inhibition, cytotoxicity assessment, and inhibition of melanin production in B16F10 cells. All phenolic compounds derived from
ginger exhibited dose-dependent increases in the DPPH radical scavenging activity and cupric ion reducing capacity. The
tyrosinase inhibitory activity was not concentration-dependent but was comparable to that of arbutin, the positive control.
Nevertheless, melanin production was suppressed by the ginger-derived phenolic compounds in B16F10 cells. Among the tested
compounds, 6-shogaol exhibited superior antioxidant activity and melanin inhibitory effects. These results suggest that
ginger-derived phenolic compounds may inhibit melanogenesis through mechanisms other than direct tyrosinase inhibition. Overall,
these results suggest the potential application of phenolic compounds derived from ginger as individual compounds for use as
naturally derived functional food ingredients and bioactive agents.
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Fig. 1. The DPPH radical scavenging activities of ginger (Zingiber officinale)-derived phenolic compounds.

The DPPH radical scavenging activities of ginger-derived phenolic compounds (6-gingerol,

8-gingerol, 6-shogaol, and

zingerone) and ascorbic acid, which was used as a positive control, were analyzed at concentrations of 10, 25, and 50 uM in
this test. Values are presented as mean+S.D. and different letters indicate significant differences based on one-way ANOVA

followed by Duncan’s multiple range test (p<0.05).
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Fig. 2. The cupric ions-reducing capacities of ginger (Zingiber officinale)-derived phenolic compounds.

The cupric ions-reducing capacities of ginger-derived phenolic compounds (6-gingerol, 8-gingerol, 6-shogaol, and zingerone)
and ascorbic acid, which was used as a positive control, were analyzed at concentrations of 10, 25, and 50 uM in this test.
Values are presented as mean+S.D. and different letters indicate significant differences based on one-way ANOVA followed

by Duncan’s multiple range test (p<0.05).
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A&l A4S JeRAS o™, 8-gingerol 63.29%, 64.90% 2
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Fig. 3. The tyrosinase inhibition activities of ginger (Zingiber officinale)-derived phenolic compounds.

The tyrosinase inhibition activities of ginger-derived phenolic compounds (6-gingerol, 8-gingerol, 6-shogaol, and zingerone)
and arbutin, which was used as a positive control, were evaluated at concentrations of 10, 25, and 50 uM in this test. Values
are presented as mean+S.D. and different letters indicate significant differences based on one-way ANOVA followed by Duncan’s

multiple range test (p<0.05).
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Fig. 4. The cytotoxic effects of ginger (Zingiber officinale)-derived phenolic compounds treatments for 24 hr in B16F10
cells.

The cytotoxic effects of isolated ginger phenolic compounds (6-gingerol, 8-gingerol, 6-shogaol, and zingerone) were assessed
at concentrations of 1, 5, and 10 uM. Different letters represent significant differences as determined by #-test.

NS: Not significant.
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Fig. 5. Effects of ginger (Zingiber officinale)-derived phenolic compounds treatments on extracellular and intracellular
melanin content of B16F10 cells.

Extracellular melanin (A) and intracellular melanin (B) content of B16F10 cells were quantified by measuring absorbance
at 405 nm. Melanin was induced using 0.75 mM IBMX. Statistical significance was determined by #-test (" p<0.01, *™ p<0.001
vs. control).

NS: Not significant.
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Fig. 6. Effects of ginger (Zingiber officinale)-derived phenolic compounds treatments on intracellular melanin content of
B16F10 cells.

Melanin accumulation in B16F10 cells in the presence or absence of isolated ginger phenolic compounds (6-gingerol,
8-gingerol, 6-shogaol, and zingerone) was assessed using scanned images (A) and photomicrographs (B). All photomicrographs
were acquired at the same magnification. The scale bar represents 50 pm.
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