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Melanin is a natural pigment found in most plants and animals, and it is involved in determining
the color of the skin and hair. Melanogenesis is a reactive occurrence in melanocytes aiming to protect
the skin from external stimuli, such as ultraviolet rays. Tyrosine is involved in the biosynthesis of
the substrate tyrosine into melanin. However, melanin overproduction can lead to skin diseases, such
as melasma, blotching, hyperpigmentation, and skin cancer. Although many studies have been con-
ducted on whitening substances, such as kojic acid and arbutin, some countries have banned or refrained
from using them due to their side effects. Therefore, this study assessed the potential of horseradish
(HR) as a new whitening agent in cosmetic products. For efficient extraction, subcritical water ex-
traction was conducted. The results showed that the horseradish subcritical water 200C (SW 200)
extract showed high DPPH radical scavenging ability, total phenolic contents (TPC), inhibiting ty-
rosinase activity and inhibiting melanin production of B16-F10 melanoma cell lines. To investigate
its cytotoxicity to the B16-F10 melanoma cell lines, MTT reduction assay and morphological changes
were observed. No cytotoxicity was found in horseradish methanol extract and SW 200. In conclusion,
this research suggests the possibility of horseradish subcritical water may be useful as a natural whiten-

ing ingredient to be used in cosmetic products.
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Table 1. Contents of total phenols of horseradish extracts

Sample" Total phenol content (ug GAE/mL)”
SW 150 1490.7+7.62”

SW 200 1682.3£33.3

MeOH 43.5+£3.2

EtOH 31.1+0

Acetone 23.2+0.8

USW 150: subcritical water 150°C extracts, SW 200: subcriti-
cal water 200C extracts, MeOH: methanol extracts, EtOH:
ethanol extracts.

z)pg GAE/mL: ng gallic acid equivalent per sample g.

MValues are average of three measurements.
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Table 2. DPPH radical scavenging activity of horseradish ex-

tracts Unit: %)
(
Vit C?
1
Sample DPPH (1 mg/mL)
SW 150” 42402 69.6+1
SW 200 33.4+2 69.6+1
MeOH 6.3+0.5 74.7£1.5
EtOH 6.1+£0.3 77.4+1.8
Acetone 1.5+1 76.9+2.5

1)Samples are the sample as Table 1.
Vit C: Ascorbic acid was used as positive control.
»Values are average of three measurements.
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Fig. 1. Tyrosinase inhibition effects of horseradish methanol
(MeOH) and subcritical water 200°C (SW 200) extracts.
Arbutin (Arb) was used for positive control. Data are
presented as mean = SD of three measurements. Sam-
ples are same as Table 1. ***significantly different
from arbutin-treated control group (p<0.001).
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Fig. 2. Cell viability of horseradish extracts in B16-F10 melanoma cells. (A) MTT reduction assay of B16-F10 melanoma cells
with horseradish methanol (MeOH) and subcritical water 200°C (SW 200) extracts at doses of 10 and 100 pg/mL. Cells
were incubated for 24 hr before treated with horseradish extracts. (B) Morphological assay of B16-F10 melanoma cells
with horseradish methanol (MeOH) and subcritical water 200C (SW 200) extracts. a, MeOH-control; b, MeOH-10 pg/mL;
¢, MeOH-100 pg/mL; d, SW 200C-control; e, SW 200T-10 pg/mL; f, SW 200C-100 pg/mL. Samples are same as

Table 1.
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Fig. 3. Effects of melanin inhibition in B16-F10 melanoma
cells treated with horseradish methanol (MeOH) and
subcritical water 200°C (SW 200) extracts at doses of
10 and 100 pg/mL. Cells were incubated for 24 hr
before treated with horseradish extracts and malanin
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mean + SD of three measurements. Samples are same
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(**: p<0.01; ***: p<0.001).
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Fig. 5. Expression of proteins from B16F10 melanoma cells
treated with horseradish subcritical water 200°C (SW
200) extracts. SW 200 suppressed tyrosinase express-
ion and values of tyrosinase expression treated with
horseradish subcritical water 200°C (SW 200) extracts.
Cells were treated with horseradish subcritical water
200°C (SW 200) extracts at concentrations of 10, 50,
100 pg/mL, and 1 mM IBMX for 72 hr. Primary anti-
bodies, goat polyclonal tyrosinase (1:500) and mouse
monoclonal anti-B-actin (1:2,000) reacted for 2 hr.
Secondary antibodies of anti-goat immunoglobin anti-
body (1:500) and anti-mouse immunoglobin antibody
(1:2,000) were added for 1 hr.
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