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Abstract : In this study, the physiological activity effect of trichosanthis cucumeroidis radix extract
on antioxidant activity, whitening, and anti—inflammatory activity was checked, and the possibility of
its use as a functional material was checked. The purpose of this study was to confirm the antioxidant
activity through DPPH radical scavenging activity of trichosanthis cucumeroidis radix extract,
whitening activity effect through melanin production inhibition ability for melanin cell B16F10
melanoma cell, and anti-inflammatory activity effect through NO production inhibition ability for
macrophage RAW 264.7 cell. As a result of the study, the concentration—dependent DPPH radical
scavenging activity of the trichosanthis cucumeroidis radix extract was confirmed, and DPPH radical
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scavenging activity similar to that of the positive control Ascorbic acid was confirmed. It was
confirmed that the melanin production inhibitory activity induced by 100 nM « -MSH and the NO
production inhibitory ability induced by LPS 1 ug/mL were significantly suppressed. Accordingly, it is
considered that the trichosanthis cucumeroidis radix extract may be used as a functional material

having antioxidant, whitening, and anti-inflammatory effects.

Keywords

Whitening activity, trichosanthis cucumeroidis radix extract, antioxidant activity,

anti—inflammartory activity, functional materials

1. Introduction
In modern society, due to the rapid
development of science and technology, interest
in beauty along with health is also increasing
due to the extension of average life expectancy
and the improvement of living standards. In
particular, due to environmental pollution,
ozone layer destruction, various chemicals, and
synthetic ~ substances, interest in natural
substances with fewer side effects and excellent
effects on the skin is increasing[1,2].

Oxidative stress includes the types of Reactive
Oxygen Specifications (ROS) that occur during
normal metabolic processes for generating
energy in vivo, such as superoxide radical
anon (- O2), hydroxyyl radicals (- OH), and
hydrogen peroxide (H,O,). Active oxygen
produced in vivo is not removed by the
antioxidant system or is generated too much,
resulting in oxidative damage due to the
imbalance in free radical production and
antioxidant defense systems[3,4]. Typical active
oxygen problems are known to cause or
promote damage to cell structures such as
proteins and cell membranes, cancer, chronic
diseases, skin  diseases, and  aging[5,6].
Antioxidants are known to reduce cell damage
caused by free radicals and protect against
diseases, including

various cancer.

Representatively, antioxidants such as
polyphenols, flavonoids, and vitamins may
help[7]. In particular, the various physiological
activities of natural extracts are commonly

derived from secondary metabolites such as
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carotenoids, and
which contain a number of

polyphenols,  flavonoids,
terphenoids,
hydroxyl groups as a widely known secondary
metabolite,  thereby  suppressing

stress[8,9]. Recently, due to side effects on

oxidative

synthetic ~ materials, many  studies on
antioxidants have been conducted to find the
antioxidant activity of phenolic materials
derived from natural and medicinal materials.
Recent studies have included Evaluation of
antioxidant, anti-inflammatory, and anti-
wrinkle effects of the mushroom Leucopaxillus
giganteus[10], Antioxidant and anti—
inflammatory effects of seed ethanol extracts
of Rubus coreanus miquel[11], Antioxidant
and Anti—inflammatory Activities of
Atractylodes japonica According to Extract
Methods[12], A Study on the Antioxidant and
Anti—inflammatory Effects of Prunella vulgaris
Extract[13], Antioxidant Activities and Phenolic
Compounds  of  Extract from  Hallasan
Wormwood[14].

Skin color is influenced by various factors
such as melanin, carotene, and blood painting,
and the double melanin pigment acts as the
most important factor[15]. Skin pigmentation,
such as blackening or smearing of the skin, is
expressed by increased melanocyte—induced
melanin synthesis. Melanin synthesis is mainly
caused by the oxidative action  of
tyrosinase[16,17].

Accordingly, most of the studies for skin
whitening have been related to inhibition of
tyrosinase activity and inhibition of active
oxygen. Studies such as Antioxidant Activities



Vol. 39 No. 4 (2022)

and Whitening Effects of Extracts from
Hippophae rhamnoides L.[18], Antioxidant
Activity and Whitening Effect of Forsythiae
Fructus Extracts[19], Whitening and

Anti-oxidative Constituents from the Extracts
of Hydrangea petiolaris Leaves[20] have been
reported  as studies  related to
inhibition of tyrosinase activity and inhibition

previous

of active oxygen.

Accordingly, this study used trichosanthis
cucumeroidis  radix  extract  to  check
antioxidant activity through DPPH radical

scavenging activity and melanin production
inhibition effect through melanin cell B16F10
melanoma  cell,  anti-inflammatory  effect
through NO production inhibition ability of
RAW 264.7 cells, and to confirm its potential
as a functional material using natural
materials.

2. Research Method
2.1, DPPH Radical Scavenging Assay

In order to confirm the antioxidant activity
of the trichosanthis cucumeroidis radix extract,

the DPPH radical scavenging ability was
measured using a  1,1-diphenyl-2-picryl-
hydrazyl =~ (DPPH;  Sigma-—Aldrich,  USA)

solution. The research method used in this
study was measured using the colorimetric
method  introduced by  Blois[21].  The
trichosanthis cucumeroidis radix extract was
diluted by concentrations of 6.25, 12.5, 25,
50, and 100 wgg/mL. 20 uL of trichosanthis
cucumeroidis radix extract and 180 gL of 10
mM DPPH solution were mixed with a
96-well plate, and then reacted at 37°C for 30
min in a light shielding state.

After 30 min, absorbance was measured at
517 nm using a microplate reader. As a
positive control group in this study, ascorbic
acid (Sigma—Aldrich, USA) was used in the
same way as the experimental group.

2.2, Cell Culture

B16F10 melanoma Cell and RAW 264.7 Cell
were purchased and used by Korean Cell Line
Bank (Korea). Maintain 10% fetal bovine
serum (FBS; Sigma-—Aldrich, USA) and 1%
penicillin (100 IU/mL, GE Healthcare Life
Sciences, USA), 1% streptomycin (50 xg/mL,
GE Healthcare Life Sciences) in a high
globule-Aldg, 5% CO, incubation medium
(USDMA) at 37TC.

2.3. Skin Melanin Inhibitory Activity Assay

Melanin production inhibition ability was
measured to confirm the whitening effect of
the trichosanthis cucumeroidis radix extract.
B16F10 Melanoma cells were cultured on a
96-well plate at 37C for 24 h in a 5% CO,
incubator. In order to induce melanin
production, 5% FBS and 100 nM «-MSH
(Sigma—Aldrich, USA) were exchanged as
24  h. The

cucumeroidis radix extract was

trichosanthis
diluted by
concentrations of 0.5, 1, 2.5, and 5 pg/mL
and cultured for 72 h. The amount of melanin

medium  after

secreted into the well plate was measured for
absorbance at 490 nm using a microplate
reader. As a positive control group, 100, 200,
and 300 pg/mL Arbutin were used in the
same manner as the experimental group.

2.4. NO (Nitric Oxide) Inhibitory Activity
Assay

The ability to suppress NO production was
measured to confirm the anti-inflammatory
effect of the trichosanthis cucumeroidis radix
extract. RAW 264.7 cells were divided into 96
well plates at a concentration of 5 X 10*
cells/well, and then cultured at 37C for 24 h
in a 5% CO, incubator. In order to remove
the culture medium and induce NO production
culture, samples added to the
culture medium treated with lipopolysaccharide

after were

(LPS) 1xg/mL concentration by concentration
of 0.5, 1, 2.5, and 5 wug/mL for 48 hours.
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After 48 h, 100 gL of grease region and 100
1L of cultured cell culture supernatant were
added to a new 96-well plate, reacted 10 min
in a shielded state, and the absorbance was
measured at 540 nm using a microplate
reader.

2.5, Statistical Method

The experiment of this study was
independently measured three or more times
under the same conditions, and the results of
three or more measurements were obtained
and used for analysis. Statistical processing
was performed using SPSS Window Version
17.0 (SPSS Inc., Illinois, USA), and significance
verification ~was performed using Student

t—test.

3. Result and discussion

3.1. DPPH Radical Scavenging Activity
Measurement Results
Natural antioxidants include polyphenols and
flavonoid compounds, representatively quercetin
and gatechin[22].
Most polyphenol and flavonoid compounds
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are often derived from plants, so research
using various plant extracts is being actively
conducted. In relation to this study, in a prior
study of trichosanthis  cucumeroidis radix
extract antioxidants in  You&Moon (2022),
polyphenol and flavonoid contents, which are
indicators  of  antioxidant
reported as 308.2 mg/g and flavonoid 120.7
mg/g at 1% concentration[23].

As a result of the study, the trichosanthis

activity, — were

cucumeroidis radix extract had a radical
scavenging ability of 48.15%, 56.12%, 65.73%,
85.74%, and 98.44%, and the Ascorbic acid
used as a positive control group had a radical
scavenging ability of 42.6%, 49.3%, 64.7%,
82.9%, and 97.7% by concentration (Fig. 1).
According to a previous study by Choi (2022),
it has been reported that mixtures containing
trichosanthis cucumeroidis radix extract have
an excellent electron donor capacity of 50% or
more regardless of the extraction method used
in the DPPH radical analysis study[24]. In this
study, as DPPH radical scavenging activity
similar to Ascorbic acid used as a positive
control group was shown, the trichosanthis
cucumeroidis radix extract became a possibility
as a natural antioxidant.

25 50 100

Concentration (#8/mL)

Fig. 1. DPPH radical scavenging activity of trichosanthis cucumeroidis radix extract, Experimental
group: trichosanthis cucumeroidis radix extract(T.C.R.E), Positive control group: Ascorbic

Acid.
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3.2. Melanin Inhibition Activity
Measurement Results

In order to confirm the whitening effect of
the trichosanthis cucumeroidis radix extract, it
was intended to confirm the whitening activity
by performing melanin production inhibition
ability that represents the color of the skin. In
relation to this study, according to the results
of a prior study trichosanthis
cucumeroidis radix extract of You&Moon
(2022), cell survival rate of 80% or less in 10
pg/mlL  concentration  was
B16F10  melanoma  cells,
melanocytes[23].  In this
production inhibition experiment was
conducted at a concentration of 5 gg/mL in
which a survival rate of more than 80% was
confirmed.

As a result of this study, a«-MSH was
treated on B16F10 melanoma cells, which
significantly increased melanin production by

using

confirmed in
which are

study, a melanin

at the concentration of 100 gg/mL of albutin,
a representative whitening component, and
45.14% at the concentration of 200 pg/mL
and 53.3% at the concentration of 300 u
g/mL. In the trichosanthis cucumeroidis radix
extract, 64.8% melanin production inhibitory
effect was found at a concentration of 0.5 u

g/mL, and 74.32%, 75.09% and 75.22%
melanin  production inhibitory effect were
found at each concentration (Fig. 2).

According to a previous study by Choi (2022),
it has been reported that a mixture containing
trichosanthis  cucumeroidis
inhibits  tyrosinase
production,
whitening

radix  extracts

activity and  melanin
thereby having excellent skin
activity[24].  Through the

results, it was

above
confirmed that
trichosanthis cucumeroidis radix extract inhibits

research

melanin production in B16F10 melanoma cells,
which are melanocytes, and the possibility of a
whitening agent

using natural materials is

a-MSH. After «a-MSH treatment, the confirmed.
melanin production inhibition rate was 38.55%
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Fig. 2. Melanin production inhibitory activity of trichosanthis cucumeroidis radix extract,

Experimental group: trichosanthis cucumeroidis radix extract, Positive control group:

Arbutin.
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3.3. NO Inhibition Activity Measurement
Results
The effect of inhibiting NO production in
RAW 264.7 cells was measured. According to
the results of a prior study of the cytotoxicity

experiment using  trichosanthis — cucumeroidis
radix  extract of  You&Moon  (2022),
trichosanthis  cucumeroidis  radix  extract

increased cell survival at a concentration of
1.25% at RAW 264.7 Cell. However,
was confirmed that the cell survival rate was

as it

lowered at the 2.5 pg/mL concentration, an
NO production inhibition effect experiment
was conducted at the 5Sug/mL concentration,

120 ‘
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Relative NO production (% of LPS)
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where the survival rate of more than 76% was
confirmed[23].

As a result of the experiment, the NO
generation  inhibition effects of 49.81%,
55.67%, 61.31%, and 64.45% were confirmed
for each used concentration of trichosanthis
cucumeroidis  radix  extract,  respectively.
Through the above research results, it was
confirmed that trichosanthis cucumeroidis radix
extract inhibits NO production in RAW 264.7
cells, which the
possibility as an anti—inflammatory agent using

are  macrophages, and

natural substances was confirmed(Fig. 3).

1 2.5 5

Concentration (4g/mL)

Fig. 3. NO inhibitory activity of trichosanthis cucumeroidis radix extract.

4. Conclusion

In this study, as a follow—up study of, the
physiological effect of wrichosanthis cucumeroidis
radix extract on antioxidant, whitening, and
anti-inflammatory activity was checked, and
the possibility of use as a functional material
was checked.

First, as a result of measuring the DPPH

to the
the  trichosanthis

the trichosanthis

radical scavenging activity confirm
antioxidant of

cucumeroidis radix extract,

activity

radix extract confirmed

DPPH radical

cucumeroidis an

excellent scavenging  activity

effect. believed that the
trichosanthis cucumeroidis radix extract will
play an important role in suppressing oxidative

As a result, it is

stress by erasing free radicals, while reducing
and protecting cell damage.
Second, the trichosanthis cucumerordis radix

extract significantly increased melanin
production with @ -MSH in B16F10 melanoma
cells, which are melanin cells, and then

melanin  production inhibition activity was
measured. As a result of the measurement,
excellent melanin production inhibition activity
of 75.22% was confirmed at a concentration

of 5 pg/mL.
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Finally, NO production inhibition activity
was measured by significantly increasing
inflammation with LPS for RAW 264.7 cells,
which are macrophages, and then treating
trichosanthis cucumeroidis radix extract As a
result of the excellent NO
production inhibition activity of 64.45% was

measurement,

confirmed at a concentration of 5 ug/mL.
Based on these research results, trichosanthis
cucumeroidis radix extract can be used as a
functional material using natural materials as it
is confirmed that it has excellent antioxidant
through DPPH
activity, whitening effect through melanin
production inhibition, and anti-inflammatory
effect through NO production inhibition.

activity radical  scavenging
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