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ABSTRACT
Objectives: Noni fruit (Morinda citrifolia L) containing ursolic acid and 3,3’ bisdemethylpinoresinol can be useful as an anti-wrinkle agent. The
hydrogel face mask is an alternative skin care product.
Methods: In this study, 0.1% ethanol extract of noni fruit was formulated with a concentration of 4% sodium alginate and 0.5% xanthan gum to form
the hydrogel face mask. Physical stability of the hydrogel face mask was evaluated using organoleptic observation, consistency rates, swelling index
measurements, and mechanical strength.
Results: The results showed that the hydrogel face mask has good water holding capacity, a tensile strength of 35.6524±0.8842 kgf/cm2, an elongation
rate of 272.00±4.47%, and remains stable in color and odor for 12 weeks.

Conclusions: This study revealed that the hydrogel face mask containing an ethanol extract of noni fruit is stable and has good physical characteristics;
therefore, the hydrogel face mask is satisfactory for use as a nutracosmeceutical product.
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INTRODUCTION
Cosmetic active molecules from various sources with complementary
biological properties for effective management of wrinkles are popular
in today’s anti-aging skin care [1]. Nutracosmetics are an emerging
class of health- and skin-care products that combine the benefits of
nutracosmetical ingredients, as compared with synthetic cosmetic
products, herbal products are mild, biodegradable, and have low
toxicity profile [2]. Using herbal ingredients, different skin care products
have proven to exhibit some beneficial properties, such as sunscreen,
anti-aging, moisturizing, antioxidant, anti-cellulite, and antimicrobial
effects [2,3]. Clinical trials in 2012 of a skin care regimen based on
Morinda citrifolia L resulted in significant reductions in lateral canthal fine
lines and wrinkles and improved skin elasticity and firmness [4]. These
benefits appeared within 2 weeks of product use. In addition, the product
regimen was safe and non-irritating; therefore, a skin care regimen based
on M. citrifolia L has a potential utility of improving skin health and
appearance [4-6]. Ethanolic extract of noni fruit contains ursolic acid and
3,3’-bisdemethylpinoresinol, which could prevent wrinkles [7].
Ursolic acid inhibits human leukocyte elastase (HLE), and
3,3’-bisdemethylpinoresinol inhibits matrix metalloproteinases-1
(MMP-1) secretion. HLE cleaves the triple helix structure of Type I
collagen, degrades the elastic fiber in human skin, and activates MMP-1.
Thus, MMP-1 and HLE inhibitors may be useful in the prevention of
photoaging and subsequent wrinkle formation [7].
The purpose of facial masks is to enhance skin care and provide
beneficial effects to the skin. Hydrogels are often chosen as facial mask
ingredients because of their high water content and their hydrophilic
base which creates a matrix to the skin, thus allows high efficacy in
delivering active ingredients into the skin [8]. Hydrogel masks not only
have a superior moisturizing and regenerative effect on the skin [9] but
are also able to control skin temperature and enhance physiological
activity [10]. Furthermore, hydrogel masks have good elasticity and are
convenient to apply [9].

In this study, the hydrogel mask was formulated with the ethanolic
extract of noni fruit, sodium alginate, and xanthan gum. This
formulation produces a hydrogel mask that has good physical stability
and consistency. Physical stability was evaluated using organoleptic
observation, consistency rates, swelling index measurements, and
mechanical strength.
MATERIALS AND METHODS

Materials
Ethanolic extract of noni fruit (M. citrifolia L) (Balittro, Indonesia),
sodium alginate (Sarda, Taiwan), xanthan gum (Cargill, China),
propylene glycol (Dow Chemical Pacific, Singapore), glycerin (Ecogreen
Oleochemicals, Singapore), sodium metabisulfite, methyl paraben
(Clariant, Germany), propyl paraben (Clariant, Germany), and calcium
chloride (Solvay Chemicals International, United States) was used.
Preparation of noni fruit extract
Noni fruit extract was extracted with 50% ethanol for three cycles and
then evaporated with rotary vacuum evaporator until ethanolic extract
was formed.

Preparation of the hydrogel mask
Hydrogel mask formulation described by composition and
concentration is shown in Table 1. Sodium alginate was dispersed into
distilled water and homogenized for 10 minutes. Xanthan gum was then
added to glycerin, and a mixture of xanthan gum-glycerin was added to
the alginate gel to form the hydrogel base. Sodium metabisulfite was
poured into 20 ml of distilled water, and then, the ethanolic extract was
added. The ethanolic extract mixture was then added to the hydrogel
base and homogenized. Methyl paraben and propyl paraben were
poured into propylene glycol then added to the hydrogel base and
homogenized until a semisolid gel formed. The semisolid gel was then
poured into a glass mold and dipped into a 2% calcium chloride mixture
for 60 minutes.
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Evaluation

Hydrogel mask weight and size
Five pieces of the hydrogel mask were weighed on an analytical scale.
Then, five sides of the mask (the center and four sides of the mask)
were measured with a micrometer screw gauge. Measurements were
repeated three times, and the mean values were used.

Hydrogel mask acidity

The hydrogel mask was dipped in 10 ml of distilled water (acidity
6.5±0.1) for 2 hrs at room temperature. The hydrogel mask acidity was
then measured with a pH meter. Measurements were repeated three
times, and the mean values were used.

Tensile strength and elongation rate

The hydrogel mask form was cut into a piece measuring 1 cm2 then
mounted on a texture analyzer (Com Ten Industries, United States).
Tensile strength and elongation rate were determined using a crosshead speed of about 100 mm/minute. Measurements were repeated
three times, and the mean values were used. The tensile strength
and elongation rate were calculated from measured values using the
following formula:
Tensile strength =

=
Elongation rate

Force (kgf )

2 (1)

Area (cm )

length difference
×100% (2)
initial length

Swelling index
The hydrogel mask was cut into pieces measuring 1.2 cm × 1.2 cm ×
0.04 cm [7]. The initial weight of the pieces was recorded, and then, they
were dipped into 30 ml of distilled water. The weight was measured in
intervals of 1, 2, 3, 9, 12, 24, and 72 hrs the first and second weeks. The
swelling index of the hydrogel masks was calculated from measured
values using the following formula:
Swelling Index =

•
•

( Wn − Wo ) x100%
Wo
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mask is from 0.5 to 1.5 mm, regardless of the presence or absence of a
support, to maintain shape and handle ability [10].

Hydrogel mask acidity
The hydrogel mask acidity value was 5.57±0.14 and decreased over
12 weeks of storage to 4.57±0.11. The acidity value of the skin was
appropriate (pH between 4.5 and 6.5); therefore, the hydrogel mask
was convenient to be used as a skin care product (Fig. 1).
Tensile strength and elongation rate
Minimum mechanical strength for the hydrogel mask is more than
0.1 kgf/cm2. The tensile strength test result is 35.6524±0.8842 kgf/cm2,
thus the hydrogel mask has good mechanical strength. The results of
the elongation rate measurements are 272.00±4.47% demonstrating
that the hydrogel mask has good elongation and elasticity.

Swelling index
The weight of the pieces increased within the second week, with a
swelling index value of 113.32% (Fig. 2). The weight of the pieces

Table 1: Hydrogel mask formulation

Composition

Concentration (g)

Noni extract
Sodium alginate
Xanthan gum
Propylene glycol
Glycerin
Sodium metabisulfite
Methyl paraben
Propyl paraben
Fruit essence
Distilled water

0.10
4.00
0.50
2.50
5.00
0.02
0.20
0.10
0.10
Ad 100

(3)

Wn = hydrogel mask weight after hydration
Wo = hydrogel mask weight before hydration

Consistency
The hydrogel mask was placed in a penetrometer (Herzoo, Germany).
The penetration value determined the consistency 5 seconds after the
cone penetrated through the mask. Consistency rates were measured
when the hydrogel mask was made and on week 12 of storage.

Hydrogel mask shrinkage
The hydrogel mask was cut into rectangular pieces each with an area of
about 36 cm2. Areas and weight were measured every 10 minutes for
2 hrs from the beginning of the experiments. The times when there was
area shrinkage were recorded.

Fig. 1: Acidity value of the hydrogel mask immediately after
formation and on week 12 of storage chart

RESULTS AND DISCUSSIONS

In this study, 0.1% ethanol extract of noni fruit was formulated with a
concentration of 4% sodium alginate, 0.5% xanthan gum, 5% glycerin,
and 2.5% propylene glycol, which produced a hydrogel mask with good
consistency and elasticity.
Hydrogel mask weight and thickness
The hydrogel mask weight before being dipped in 2% calcium
chloride solution was 70 g. After being dipped, there was shrinkage
of 52.8333±4.7226 g, and the hydrogel mask thickness measured
0.076±0.002 mm. In general, the preferred thickness of the hydrogel

Fig. 2: Hydrogel mask swelling index in distilled water during
2-week measurement (hour 0 until hour 336)
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Then, on week 12 of storage, the consistency rate was 9.57±0.58 mm.,
showing that the consistency of the hydrogel mask decreased during
the 12-week storage in propylene glycol (Fig. 4).

Fig. 3: Hydrogel mask swelling index in distilled water during
2-week measurement (hour o to hour 12)

Hydrogel mask shrinkage
The hydrogel mask was cut into rectangular pieces, each with an area
of about 36 cm2. The initial mass used was 5.3871±0.1733 g. Shrinkage
was first observed after about 60 minutes and was measured at
35.40±0.00 cm2. It means that a condition of the hydrogel mask had
not changed for about 1 hr after the hydrogel mask was used [9].
The hydrogel mask shrinkage after 8 hrs was 26.44±0.30 cm2, and
the hydrogel mask mass continuously decreased over 8 hrs, having a
final weight of 2.3562±0.0769 g. The shrinkage was caused by water
evaporation, indicating that the hydrogel mask should be stored in a
sealed container.
CONCLUSION

This study revealed that the hydrogel face mask containing an ethanol
extract of noni fruit is stable and has good physical characteristics;
therefore, the hydrogel face mask is satisfactory for use as a
nutracosmeceutical product.
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