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Effects of Citrus Essential Oils on Melanin Production in B16 Melanoma Cells
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Abstract — This study is performed to investigate the effects of citrus essential oils on melanin production in B16 mel-
anoma cells. Five kinds of citrus essential oils (Bergamot, Grapefruit, Lemon, Mandarin, Petigrain) did not have any influ-
ence on DPPH radical scavenger activity, cell growth and cytotoxicity in B16 melanoma cells. Both mandarin and petigrain
essential oils dose-dependently mnhibited purified tyrosinase activity, but bergamot did not. In 1 uM MSH-stimulated B16
melanoma cells, all of 5 citrus essential oils inhibited melanin production in a dose dependent manner. From the above
results, it is possible that citrus essential oils may be developed to be an anti-melanogenesis agent on the basis of their

inhibitory effect on MSH-induced melanin production.
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Fig. 1 — Anti-oxidant effects of vitamin C and citrus essential oils in
the DPPH assay. A solution of 180 p/ of 100 uM DPPH
solution in ethanol was gently mixed with 20 W of citrus
essential oils (final concentration: 2 mg/m/; bergamot
(Ber), grapefruit (Gra), lemon (Lem), mandarin (Man) and
petigrain (Pet) for 30 min and the absorbance was
measured at 517 nm. Results are means = SD from 4
separate experiments.
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Fig. 2 - Effects of citrus essential oils on cell growth and
cytotoxicity in B16 melanoma cells. B16 melanoma cells
were incubated with citrus essential oils (50 pg/m/), such
as bergamot (Ber), grapefruit (Gra), lemon (Lem),
mandarin (Man) and petigrain (Pet) for 48 hrs in 5% CO,
incubator at 37°C. Results are means = SD from 4 separate
experiments.
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Fig. 3 — Effects of vitamin C (1 mg/ml), kojic acid (500 uM) and
arbutin (100 puM) on purified tyrosinase activity and
melanin production in B16 melanoma cells stimulated by
1 M MSH. Results are means £ SD from 4 separate
experiments. * Significantly different from control or MSH
alone (p<0.05).
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Fig. 4 —Effect of bergamot essential oil on purified tyrosinase
activity and melanin production in B16 melanoma cells
stimulated by 1 pM MSH. Results are means £ SD from
4 separate experiments. *Significantly different from MSH
alone (p<0.05).
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Fig. 5 — Effect of grapefruit essential oil on purified tyrosinase activity
and melanin production in B16 melanoma cells stimulated by
1 uM MSH. Results are means=SD from 4 separate
experiments. *Significantly different from MSH alone
(p<0.05).
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Fig. 6 — Effect of lemon essential oil on purified tyrosinase activity
and melanin production in B16 melanoma cells stimulated
by 1 pM MSH. Results are means & SD from 4 separate
experiments. *Significantly different from MSH alone
(p<0.05).
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Fig. 7-Effect of mandarin essential oil on purified tyrosinase
activity and melanin production in B16 melanoma cells
stimulated by 1 uM MSH. Results are means = SD from
4 separate experiments. *Significantly different from MSH
alone (p<0.05).

120 —
100 —
80 —
60 —
40 —
20

0 -

Tytosinase aclivily
(% of control)

Control 12.5 25 50
Petigrain (ug/ml)

E S
50—1 - T -
40 —

- *

30 —

20

Melaiiis

(ug / mg protein)

10 —

o —
Control MSH 12.5 25 50
Petigrain (pug/ml)
Fig. & — Effect of petigrain essential oil on purified tyrosinase
activity and melanin production in B16 melanoma cells
stimulated by 1 uM MSH. Results are means * SD from

4 separate experiments. *Significantly different from MSH
alone (p<0.05).
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