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The Effectiveness of 4% White radish root extract cream for facial whitening in Thais
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ABSTRACT

Background: Pale skin creates a vaguely supernatural aura. It can make an appearance look elegant,
pretty and seductive. Southeast Asia and also Thai women want to look white like Japanese and
Korean. The previous study showed that Bangkok women commonly used whitening cream for
maintaining facial skin by purchased more than thousand baths every month. Synthetic products
have been popular for several years in making the skin lighter. However, using these products
provides serious drawbacks on the skin. The safer products are more expensive. Because of suitable
for long term application, mild side effects and reasonable price, increasing attention has been paid
to herbal plants for developing into modern medicine and cosmetic products. Previous study
demonstrated that white radish root extract inhibits tyrosinase enzyme, the key enzyme in
melanogenesis and also antioxidant effect. White radish is cheap and grows easily in Thailand. The
purpose of this research is to study the effectiveness of white radish root extract for facial whitening.
Objectives: To study the effectiveness of 4% white radish root extract cream for facial whitening in
Thais.

Material and Methods: Thirty Thai volunteers, who matched with the inclusion criteria, were
enrolled. 4% White radish root extract cream and standard cream base (similar consistency, color
and smell) were randomly applied, used block randomization, in a split face design (right and left
sides), twice daily for 12 weeks. Furthermore, volunteers were received mild soap and broad
spectrum sunscreen. Skin whitening was evaluated at 4™, 8" 12™ and 16™ week by using mean
melanin index measured by mexameter MX18. Volunteers’ side effect was assessed by
questionnaires and physician observation. Photographs from VISIA® Complexion Analysis System
at Oth (before treatment) and at 4™, 8", 12™ and 16™ (4 weeks after treated) week were compared and
scored evaluation scales by 3 dermatologists. Volunteer satisfaction was evaluated at 12" week by
questionnaires.

Results: Twenty-eight volunteers completed the study. Mean melanin index of the sides that applied
4% White radish root extract cream and standard cream base were statistically significant reduction
from the baseline. Paired difference between both sides had statistically significant with p < 0.001
from 4™ week of application without area dependent. The dermatologist evaluation and volunteer
satisfaction rated for radish side as moderately satisfied and mildly satisfied for standard cream base,
correspondingly. The side effect of 4% White radish root extract cream was very low.

Conclusion: The results of the study clearly demonstrated that white radish root extract was able to
reduce melanin production in human volunteers with significant lightening effect and also less side
effects. White radish root extract have a very promising potential for use as a safe, effective and
economical whitening agent. Nevertheless, the highest concentration with lowest side effects, the
duration that white radish root extract cream will reach its maximum lightening effect and more
prolonged usage complication should be find out.

Keywords: White radish/ Skin whitening agent/ Raphanus sativus Linn./ Melanin reduction




Background

Pale skin creates a vaguely supernatural aura. It can make an appearance look elegant, pretty
and seductive. Many countries consider that pale skin is beautiful [1]. Southeast Asia and also Thai
women want to look white like Japanese and Korean [2]. The previous study showed that women in
Bangkok commonly used whitening cream for maintaining facial skin and purchased more than
thousand baths every month [3].

Human skin color is the result of natural selection, comprised of genetic and extrinsic factors
such as ultraviolet radiation and hormones. Ultraviolet irradiation and hormones stimulate melanin
synthesis. The key enzyme of melanin synthesis is tyrosinase [4].

Skin whitening is the practice of using chemical substances or traditional herbal formulations,
in an attempt to lighten skin tone or provide an even skin complexion by reduction the concentration
of the melanin. Many of these actives have the tyrosinase-inhibiting effect leading to reduced total
melanin production. The example of the tyrosinase inhibitors are hydroquinone, kojic acid, arbutin
and different kinds of vegetal or herbal extracts. There are also molecules known to have an effect
on the transfer of melanin from melanocytes to keratinocytes, leading to an overall lighter skin color
such as nicotinic acid and soybean. Substances that increase the desquamation of the skin are also
commonly used to remove excessive melanin content within the skin, for instance retinoic acid [5].

Synthetic products have been popular for several years in making the skin lighter and fairer.
However, using these products provides serious drawbacks on the skin. Prolonged use of these
treatment medications to the skin may provide adverse reactions and drug dependence. Individuals
who are using synthetic products fail to provide natural defenses of their skin from health problems,
making them to utilize medications to counteract these side effects.

Over the past few years, natural cosmetic is a growing industry manufacturing. Increasing
attention has been paid to herbal plants for developing into modern medicine and cosmetic products.
Because of suitable for long term application and mild side effects, skin whitening containing
natural ingredients from plants has become very popular [6]. Various tropical vegetables have been
known for their anti-tyrosinase activity which could be potentially prepared for skin whitening such
as paper mulberry extract, emblicanin extract, white radish root extract...etc.

Radish (Raphanussativus Linn., family Cruciferae) is grown mainly for its edible. The root can
be eaten raw, cooked or preserved in salt. In East Asia, the crushed root is used to treat rheumatic
pain, burns or bruises. Its squeezed juice used to treat cough and diarrhea. Traditionally, Thai
women apply slices of fresh white radish roots on their face for the treatment of melasma [6]. The
previous research illustrated that Thai radish root extract has significant antityrosinase activity, the
key enzyme in melanogenesis [6, 7].

Therefore, the antityrosinase property of white radish root extract was investigated in vitro. The
study in vivo has never been established. The objective of this study is to investigate the
effectiveness of white radish root extract cream for facial whitening in Thais. If this hypothesis is
proven with positive result, white radish root extract cream will be an alternative in whitening skin
that cheaper, more effective and less side effects.

Objective

To study the clinical effectiveness, observe the side effect and evaluate the satisfaction of 4%

White radish root extract cream for facial whitening in Thais.
Research methodolody

Thirty Thai volunteers with Fitzpatrick Skin type 3-6 diagnosed by dermatologist, both
males and females, ages 20-60 years, and matched with all inclusion criteria, were enrolled. The
research designed as double-blind, randomized, controlled, split-face clinical trial. 4% White radish
root extract cream and standard cream base (similar consistency, color and smell) were randomly
applied, used block randomization, in a split face design (right and left sides) twice daily for 12
weeks. Furthermore, volunteers were received mild soap and sunscreen. Skin whitening was
evaluated at 4™, 8" 12" and 16™ (4 weeks after treatment) weeks by using mean melanin index
measured by mexameter MX18. Volunteers’ side effects were assessed by questionnaires and



physician observation. Photographs from VISIA® Complexion Analysis System before treatment
and at 4th, 8th, 12th and 16th (4 weeks after treatment) weeks were compared and scored evaluation
scales by 3 dermatologists. Volunteers’ satisfaction was evaluated at 12 week by questionnaires.
Moreover, dermatologists who measured the mexameter MX18 and evaluated the result of the
treatment and volunteers were blinded.
Data analysis

Volunteers’ research profile data used descriptive statistical analysis to provide
descriptive information, such as percentages, means, modes, medians, ranges, standard
deviations. Comparison of mean melanin index, paired difference between both sides and
evaluation of the treatment by 3 independent dermatologists use paired t-test statistics or
Wilcoxon Match Pair sign rank test. Patient satisfaction at 12" week between both sides and
complication use descriptive statistical analysis, the researcher did the following at significance
levels of p-value <0.05
Results

Twenty-eight volunteers completed the study. Mean melanin index of the sides that applied
4% White radish root extract cream and standard cream base were statistically significant reduction
from the baseline. Paired difference between both sides had statistically significant with p < 0.001
from 4™ week of application without area dependent. The dermatologist evaluation and volunteer
satisfaction rated for radish side as moderately satisfied and mildly satisfied for standard cream base,
correspondingly. The side effect of 4% White radish root extract cream was very low.
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Discussion

To eliminate affecting external factors, this study was designated as split-face clinical trial,
so the divergence of general characteristics of volunteers was insignificant. When analyzing the
reduction of mean melanin index of forehead and cheek after applied 4% White radish root extract
cream and standard cream base for 4, 8, 12 weeks, statistical significance on both sides on
independent area were exhibited. The decreasing of mean melanin index of radish sides may result
from the antityrosinase properties, the key enzyme in melanogenesis. This correlated with the
studies of Pirodamornchai in 2005, Kamkaen in 2007 and Jakmatakul in 2009, observed of
antityrosinase activities in laboratory test [6, 7, 8]. After stop applying for 4 week, the reduction of
mean melanin index was still statistically significant at p<0.001. No rebounding appeared.
Nevertheless prolonged observation should be done. Without lightening properties, the reduction of
mean melanin index on standard cream base side may arise from other factor such as broad
spectrum sunscreen. Based on study of Chaudhuri in 2002, the using of broad spectrum sunscreen
can protect skin from ultraviolet radiation and improve melasma [9].

Owing to statistically significant reduction of mean melanin index on both sides, paired
different between 4%White radish root extract cream and standard cream base in the same period
would be used. From 4™ week of application, in every area was considered to be statistically
significant. When compared the paired different in each area with same products, there were no
statistically significant. From this correlation, it can be assumed that 4%White radish root extract
cream can reduce the mean melanin index better than standard cream base without area dependence.
Whitening effect also increased with application time.

Regarding the median of clinical evaluation score at 12" week of 4% White radish root
extract cream and standard cream base side was moderately and mildly satisfied, correspondingly.
The clinical improvement compared different of mean change was statistical significance with
p<0.001 after treatment for 4™ week. This was concordant with volunteers’ satisfaction. It is
possible that 4%White radish root extract cream can improve clinical pictures and give better result
for facial whitening.



Concerning the side effects, no rash or serious skin disorders were observed. Correlated with
the previous study of Jakmatakul in 2009, white radish root extract exhibited only mild cytotoxicity.
Nevertheless, one volunteer developed mild acne vulgaris on both side of the face. This was
statistically insignificant between two sides, so it is likely that 4% White radish root extract is not
the cause. Intrinsic factors of the volunteer such as oily skin and hormonal disturbance or extrinsic
factors such as chemical components of the cream base may be originator. Thus, the 4% White
radish root extract appeared to be well tolerated and safe, however the extract should be further
evaluated for a more prolonged usage.

Conclusion
The results of the study clearly demonstrated that white radish root extract was able to
reduce melanin production in human volunteers. With significant lightening effect, requiring only 4
weeks of application, moderately satisfied by the clinical evaluation and volunteers satisfaction and
also less side effects, white radish root extract have a very promising potential for use as a safe,
effective and economical whitening agent. Nevertheless, the highest concentration with lowest side
effects, the duration that white radish root extract cream will reach its maximum lightening effect
and more prolonged usage complication should be find out.
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