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Abstract: Aromatherapy products for health relax the body, refresh the mind, and act as a placebo in treating diseases. The
more modern aromatherapy medicated oil innovation has high competitiveness in its distinctive aroma and packaging
without reducing pharmacological effectiveness. One source of essential oil is red ginger (Zingiber officinale var rubrum),
which has pharmacological effects such as antioxidant, anti-inflammatory, analgesic, and anti-carcinogenic. This research
aims to prepare, formulate, perform a physical evaluation, and conduct hedonic testing of red ginger aromatherapy
medicated oil. This research is experimental research with a posttest group design research design. The physical evaluation
results, including organoleptic tests on color, showed that preparations FO to F3 were precise, yellow +, yellow ++, and
yellow +++, respectively. The aroma shows preparations FO to F3, respectively, the smell of menthol to the typical aroma
of red ginger (strong), and the texture FO to F3 shows a liquid texture. The homogeneity test showed that preparations FO to
F3 were homogeneous. The pH test showed that the pH value of the preparation ranged between pH 5.5 and 6.2 for
preparations FO to F3. This study concluded that the red ginger aromatherapy medicated oil formulation with a

concentration of 2%, 4%, and 6% has good physical quality.
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Introduction

Indonesia has the potential to be a source of
aromatherapy. Around 12 other essential oil-producing
plants are still in the industrial-scale development stage,
and around 40 types of plants can be created [1]. These
plants have aromatic variations because they contain
essential oils, namely essential oils. Essential oils are
volatile oils and are a mixture of compounds in liquid form
obtained from plant parts, roots, bark, stems, leaves, fruit,
seeds, and flowers [2]. The need for essential oils is
increasing along with the development of modern industries
such as perfume, cosmetics, food, aromatherapy, and
pharmaceutical industries [3]. One of the aromatic plants
that produces essential oil is ginger (Zingiber officinale).
The roll-on aromatherapy preparation formulation uses the
ginger plant (Zingiber officinale) with a concentration of
2% [4].

Ginger (Zingiber officinale) is a rhizome plant that is
very popular as a spice and medicinal ingredient. Ginger is
efficacious for treating digestive disorders at risk of colon
cancer and constipation, curing flu, relieving nausea in
pregnant women, reducing pain during the menstrual cycle,
reducing the risk of colorectal cancer attacks, and helping
improve heart health [5]. Apart from being used as a
medicinal ingredient, ginger (Zingiber officinale) is used as
an external medicinal herb (both) to treat rheumatism (tuju)
and as a drink to treat impotence (wandu) [6]. One type of
ginger plant that is good for various treatments is red ginger
(Zingiber officinale var rubrum). Utilization of red ginger
and medang stems (Cinnamomum iners Reinw. Ex Blume)
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are used as aromatherapy candles [7]. Aromatherapy is a
method of treatment that uses odors that generally come
from plants and smell fragrant and delicious. It is called
essential oils. Essential oils are soft, aromatic liquids and
evaporate quickly at room temperature. Red ginger is used
as an aromatherapy mask sticker by utilizing the essential
oil content in red ginger as the main component, effectively
preventing COVID-19 [8]. A variety of plants that can be
used as a source of essential oil is red ginger. Red ginger
has distinctive properties: a fragrant aroma and spicy taste
formed by Gingerol and shogaol compound components
[9]. The chemical compounds in red ginger, namely
Gingerol, shogaol, and zingerone, have pharmacological
effects such as antioxidant, anti-inflammatory, analgesic,
and anti-carcinogenic. The bioactive compounds of red
ginger rhizomes include B-carotene, terpenoids, ascorbic
acid, alkaloids, and polyphenols (flavonoids, glycosides,
flavonoids, and routine). The chemical compound content
of red ginger contains flavonoids, alkaloids, saponins,
terpenoids, tannins, and Gingerol. The compounds obtained
were Gingerol, shogaol, and paradol [10]. Red ginger, an
essential ingredient for topical medicine, is still not widely
used, so research was carried out to determine the
formulation of red ginger aromatherapy medicated oil
preparations using physical stability tests.

Research Methods

Red Ginger Essential Oil Extraction
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The process of distilling ginger plants using the
steam distillation method is carried out for 6 hours.
Essential oils using the steam distillation method are more
optimal when done for 6 hours [11] and waited until red
ginger (Zingiber officinale var rubrum) essential oil is
obtained. The ginger plant essential oil obtained was then
separated using a separating funnel with Na?SO* added
[12].

Red Ginger Aromatherapy Medicated Oil Formulation

The formulation of red ginger aromatherapy
medicated oil is done by first preparing the tools and
materials. Next, each ingredient is weighed to make 10 ml
of each formula. Menthol and champignon are crushed in a
mortar until they melt. Then, transfer it into a beaker and
add gandapura oil, Oleum foeniculi, and red ginger oil
according to the formula made; finally, add oleum cocos
(VCO) and 10 ml.

Physical Stability Test

The physical stability test is carried out using several
tests, namely the organoleptic test, which is carried out by
visually observing the preparation's physical appearance,
including color, aroma, and texture. Next, a homogeneity
test is carried out by observing whether there are coarse
grains or not using the glass attached. The test was repeated
three times for each preparation [13]. After that, a pH test
was carried out using a pH meter and repeated three times.
The next test, namely the spreading power test, is carried
out by pouring enough aromatherapy preparation into the
middle of the glass, then covering it with another glass and
adding a load of 25 grams, 100 grams, 250 grams for 1
minute, then measuring the diameter of the spreading area
using a ruler [14]. Stability tests are carried out using
organoleptic, homogeneity, pH, and spreadability tests
every week for 28 days of product storage at 25° C [15].

Data analysis

Statistical analysis was carried out for the normality
test (p>0.05) and in the homogeneity test (p>0.05),
followed by One-way ANOVA to determine whether there
were significant differences or not and if there were
substantial differences, then continued with the Duncan
test. Post hoc test to see differences between groups.

Results and Discussion

The results of the distillation of red ginger essential
oil with a sample weight of 3000 grams using the steam
distillation method were carried out for 6 hours to obtain 15
ml of essential oil with a yield of 0.5%. In this study, red
ginger essential oil showed no transparent stains on the
filter paper because the crucial oil evaporated at room
temperature, proving that the oil obtained was necessary.
The formulation of aromatherapy medicated oil, which uses
the active ingredient red ginger (Zingiber officinale var
rubrum), is made in a volume of 10 ml.
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Table 1. Formula of Red Ginger Aromatherapy Medicated
Oil (Zingiber officinale var rubrum)

. . Formula %

Ingredients Function FO F1 F2 F3
Red ginger Active 0% 2% 4% 6%
essential oil substance
(Zingiber
officinale var
rubrum)
Camphor Antiirritant  15% 15% 15%  15%
Menthol Antiirritant  65% 65% 65%  65%
Gandapura Antiseptic 5% 5% 5% 5%
Oils
Oleum Anti- 5% 5% 5% 5%
foeniculi bacteria

Based on the research that has been carried out, the
results of the physical stability test for red ginger
aromatherapy medicated oil are obtained as follows:

Table 2. Organoleptic Test Results of Red Ginger
Aromatherapy Medicated Oil (Zingiber officinale var
rubrum) on Color

Color

Formula Weeks | Weeks |1 Weelkﬁ WeeII$
FO Clear Clear Clear Clear
F1 Yellow Yellow Yellow Yellow
+ + + +

£ Yellow Yellow Yellow Yellow
++ ++ ++ ++

F3 Yellow Yellow Yellow Yellow
+++ +++ +++ +++

Table 3. Organoleptic Test Results of Red Ginger
Aromatherapy Medicated OQil (Zingiber officinale var
rubrum) on Aroma

Form Aroma
ula Weeks | Weeks Il Weeks Ill  Weeks IV
FO Menthol Menthol Menthol Menthol
Typical red Typical Typical Typical
F1 ginger red ginger red ginger red ginger
(Weak) (Weak) (Weak) (Weak)
Typical red Ty_pical Ty'pical Ty_pical
F2 ginger red ginger red ginger red ginger
(Moderat  (Moderat  (Moderat

(Moderate)
e) e) e)
Typical red Typical Typical Typical
F3 ginger red ginger red ginger red ginger
(Strong) (Strong) (Strong) (Strong)

Table 4. Organoleptic Test Results of Red Ginger
Aromatherapy Medicated Oil (Zingiber officinale var
rubrum) on Texture

Texture
Formula Weeks | Weeks 11 Weelklsl, WeeII$
FO Liquid Liquid Liquid Liquid
F1 Liquid Liquid Liquid Liquid
F2 Liquid Liquid Liquid Liquid
F3 Liquid Liquid Liquid Liquid
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The organolepticity of a preparation is related to
product presentation because it reflects the quality of the
product, which is assessed using the human senses [16].
Based on the organoleptic test results of red ginger
aromatherapy medicated oil in Table 2, it is known that red
ginger aromatherapy medicated oil F1, F2, and F3 have
different colors. Aromatherapy medicated oil with red
ginger essential oil with a concentration of 2% has a clear
yellow + color, a concentration of 4% clear yellow ++, and
a concentration of 6% clear yellow +++. The color
difference in aromatherapy medicated oil F1, F2, and F3 is
due to adding red ginger essential oil with increasing
concentration. The greater the concentration of red ginger
essential oil added, the higher the color produced, and the
resulting color is by SNI 06-1312 -1998 [17]. In FO, it is
only apparent because red ginger essential oil is not added.
When seen directly, a product's color is vital in attracting
the sense of sight. If a product's color does not appeal, it
will be a lousy assessment for consumers [18]. The color
change is influenced by the addition of red ginger essential
oil and different variations in concentration, where the
addition of essential oil affects the increase in concentration
used, resulting in a color change [19].

In Table 3, it is known that FI has a typical aroma of
red ginger (weak), F2 is typical of red ginger (medium),
and F3 is typical of red ginger (strong). This is due to
adding red ginger with different concentrations in each
formula; the greater the concentration. Suppose you add red
ginger essential oil; the distinctive red ginger aroma is
produced. In FO, it only smells like menthol, gandapura,
and Oleum foeniculi because red ginger essential oil is not
added. The aroma can be observed with the sense of smell
on the part of taste. Each ingredient has a different aroma
and can change because the process and processing method
will determine the resulting aroma that will be smelled [20].
Aroma is an essential part of a product because the aroma
stimulus can be received directly by the human nose
quickly to produce a product sensation, allowing humans to
perceive whether the product is safe [21]. In Table 4, it can
be seen that all aromatherapy medicated oil formulas have a
liquid texture.

Based on the homogeneity test that has been carried
out, all formulas show homogeneity, meaning that all
aromatherapy medicated oil formulas do not contain any
visible particles or coarse grains when the homogeneity test
is carried out. The active substances and main ingredients
used can be mixed well or are homogeneous, meaning that
all aromatherapy preparations do not contain visible
particles or coarse grains [22].

Table 5. pH Test Results Red Ginger Aromatherapy
Medicated Oil (Zingiber officinale var rubrum)

Formula Weeks
| 1 1A
FO 5.6 5.6 56 5.7
F1 5.7 5.8 5.7 5.8
F2 5.8 5.9 5.8 5.8
F3 6 6.1 6.1 6.1

Based on the pH test results, it was found that the
pH value of the preparation ranged from 5.6-6.1 for
formulas FO, F1, F2, and F3, which means that red ginger
aromatherapy medicated oil meets the requirements for
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good pH measurements. The recommended pH test results
for a topical preparation are 4.5-6.5 [23]. Conditions that
are too acidic will cause the skin to become irritated, while
conditions that are too alkaline can cause the skin to
become scaly [24].

Table 6. Analysis One Way ANOVA of pH Test

Formula p Means
FO 0.552 Not significant differences
F1 0.441 Not significant differences
F2 0.552 Not significant differences
F3 0.552 Not significant differences

The statistical analysis results using SPSS show that
in the normality test, all formulas have a value of p>0.05,
where the data is usually distributed, followed by a
homogeneity test, which also shows a value of p>0.05,
which shows that the data is homogeneous. Based on the
assumption that regular and homogeneous data are met,
parametric  testing determines  whether significant
differences exist between each formula. One Way ANOVA
analysis where the p value <0.05 indicates substantial
differences in the data groups. The study was continued
with a post hoc test, namely the Duncan test, to determine
which groups had significant differences. The post hoc test
results show that each formula has a p-value> 0.05, which
means it is not significantly different. This indicates that
aromatherapy medicated oil has good stability in pH test
parameters at 25° C for 28 days.

Table 7. Spread Test of Red Ginger Aromatherapy
Medicated Oil (Zingiber officinale var rubrum)

Weight (gr)

Formula 50 100 250
FO 3.5 4.5 5
F1 3.8 4.6 54
F2 4.6 5.3 6.2
F3 5 5.6 6.1

Table 8. Analysis One Way ANOVA of Spread Test

Formula p Means
FO 0.987 Not significant differences
F1 0.872 Not significant differences
F2 0.812 Not significant differences
F3 0.553 Not significant differences

The spreadability test is carried out by pouring
enough aromatherapy preparation into the middle of the
glass, then covering it with another glass and adding a load
of 25 grams, 100 grams, 250 grams for 1 minute, then
measuring the diameter of the spreading area using a ruler.
Based on Table 8, this study's average spread power test
results showed that the average spread power was 5-6.1 cm.
The requirement for good spreadability is around 5-7 cm,
so all aromatherapy oil formulations meet the spreadability
test requirements [25]. The results of statistical analysis on
the dispersion power test show that the data is usually
distributed with a value of p>0.05, followed by a
homogeneity test showing that the data is homogeneous at
p>0.05. Based on the assumption that regular and
homogeneous data are met, parametric testing is used to
determine whether there is a significant difference between
each formula, namely One Way ANOVA analysis where
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the p value <0.05 indicates a significant difference. The
analysis results showed p>0.05, which shows that
aromatherapy medicated oil has good stability in the
spreadability parameters.

Conclusion

The physical evaluation results, including
organoleptic tests on color, showed that preparations FO to
F3 were precise, yellow +, yellow ++, and yellow +++,
respectively. The aroma shows preparations FO to F3,
respectively, the smell of menthol to the typical aroma of
red ginger (strong), and the texture FO to F3 shows a liquid
texture. The homogeneity test showed that preparations FO
to F3 were homogeneous. The pH test showed that the pH
value of the preparation ranged between pH 5.5 and 6.2 for
preparations FO to F3. This study concluded that the red
ginger aromatherapy medicated oil formulation with a
concentration of 2%, 4%, and 6% has good physical
quality.
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