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Abstract

Introduction: Soap is a cosmetic that is useful for cleaning the skin and can also be useful for other health such as
anti-microbial. The content of red ginger which has antibacterial properties such z as gingerols and flavonoids.. The
purpose of this study was to obtain the best formulation of transparent solid soap preparations red ginger extract.
Method: Transparent solid soap is made through a saponification process using 3 different concentrations of red
ginger extract of F1 (05%), F2 (10%) and F3 (1 5%) with evaluation including organoleptic test, pH test, water
content test, foam strength test, free alkali content test and free fatty acid content test. Results: The evaluation results
obtained from the three formulas obtained suitable results for the five tests except that the free fatty acid levels were
not detected. The comparison of the three formulations that get the best results is F3 with an average water content of
5.78%, the most stable average pH range is 9.6, the highest average foam height is 10cm, and the free alkali content of
0.10% is the lowest. Conclusion: The conclusion of this study is that F1, F2, and F3 meet all the requirements for
making red ginger extract transparent solid soap.

Keywords: Transparent solid soap, red ginger extract, stability test.

INTRODUCTION

Soap is a form of cosmetic that can be used in daily life to clean and remove dirt that sticks to the
skin (Widyasanti et al., 2017). Soap with certain specifications combined with other ingredients can
prevent or reduce skin diseases caused by bacteria and fungi (Sukawaty, et al., 2016). One type of soap
that has its own charm is transparent solid soap. Transparent solid soap is a new innovation in cosmetic
products as a body cleanser and looks attractive because it looks transparent, the foam released is very soft,
and more shiny than other soaps (Purwanto et al., 2019). Transparent solid soap is used on the skin which
is useful as a cleansing agent and can function as an antidote to free radicals and prevent infection and
microbes when combined with other active ingredients (Sukeksi et al., 2018). Virgin coconut oil (VCO) is
very useful in soap making because it can moisturize the skin, brighten the skin and is anti-inflammatory.
Sodium hydroxide is used as an alkaline solution for making hard soap, as well as adding other ingredients
to improve the quality of soap (Munarsih & Rini, 2019). Based on the research of Widyasanti et al., (2016)
using coconut oil as a base in making transparent solid soap and showing good results in testing chemical
properties and in accordance with SNI 06-3532-1994, so that it can be developed and applied to the
community. Transparent solid soap is a soap that can be combined with natural ingredients and can clean
and protect the skin. In making soap, it is necessary to add natural antibacterial ingredients. One of the
natural antibacterial ingredients that are often found is red ginger extract, which is antibacterial. This
material is used very little in soap making, which makes further research necessary (Elmitra et al., 2019).
Several studies on transparent solid soap have been carried out such as the research of Widyasanti et al
(2016) using white tea extract as the active substance and Akbar's research (2019) using apple extract as
the active substance, but there has been no research on making transparent solid soap with ginger extract.
red. Based on research by Redi Aryanta (2019), red ginger extract contains many chemical compounds
such as flavonoids, essential oils, phenolics, and tannins which are known to have many properties, such as
anti-bacterial. Based on Rizkita's research (2017) using ginger extract with a concentration of 10% and
Apriliana et al's research (2020) using ginger extract with a concentration of 1% and also in the research of
Awanis & Mutmainnah (2016) using red ginger extract at a concentration of 5% has inhibited the growth
of Streptococcus pyogenes bacteria with an inhibition zone of 11.25mm. Based on the research of Putra et
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al (2017) stated that liquid soap with red ginger extract had good results in organoleptic tests, namely the
preparation was brown, had a distinctive red ginger smell, and the consistency of the preparation was not
too stiff, then the pH test obtained an average pH of 9.2. In this study, researchers used palm oil as the oil
phase and red ginger extract as the active ingredient in making transparent solid soap. Researchers have
never found any research on red ginger extract as an active substance in the manufacture of transparent
solid soap, so the authors are interested in making a transparent solid soap formulation from red ginger

extract with three concentration variations of 0.5%. 1.0%, and 1. ,5%.

METHOD

A. Qualitative Test Of Red Ginger Extract

1. Phenolic Test

0,1g of extract was added 10 ml of distilled water, then filtered and then added reagent iron
(IIT) chloride (FeCl3) 1% 5 ml. If it causes a dark blue color or black results, the results show a
positive tannin content (Rahmadani et al., 2018).

2. Triterpenoid Test

2ml of the sample was added to 20 ml of ether mixed, then filtered, the filtrate was then
added with Lieberman Burchard. Positive results contain triterpenoids in the presence of a
brownish green/red color (Rahmadani et al., 2018).

3. Flavonoid Test

Added as much as 0.5 g of simplisa used in a cup and then added 2 mL of 7% ethanol and
stirred vigorously, then added 0.5 g of magnesium powder and 3 drops of concentrated HCL. If a
yellow to red color is formed, it indicates the presence of tlavonoids (Rahmadani et al., 2018).
B. Transparent Solid Soap Preparation Formula
Table 1. Transparent Solid Soap Preparation Formula (Widyasanti et al., 2019).

Formula

No Ingredient (g) | I I Function
1. Red Ginger Extract 1 2 3 Active substance
2. Coconut oil 40 40 40 Oil phase

3. Stearic acid 14 14 14 Emulsifier
4. NaCl 04 04 04 Tonicity Agent
5.  NaOH 30% 40,6 40,6 40.6 Buffer Agent
6.  Ethanol 96% 30 30 30 Solvent

7.  Sugar 30 30 30 Humectants
8. Glycerin 26 26 26 Preservative
9. Coco-DEA 2 2 2 Foam Stability
10.  Fragrance Oil 0.2 0,2 0.2 Fragrance
11.  Aquadest 158 148 138 Solvent

C. Preparation of Transparent Solid Soap

Making transparent solid soap using the hot method with a water bath as the medium. Pure coconut
oil which has been placed in a beaker on a hot plate with a temperature of +80°C. Put the stearic acid into
a beaker glass containing virgin coconut oil, then stir until homogeneous. After adding NaOH 30%
solution and adding other supporting ingredients, namely, ethanol 96%, glycerin, sugar syrup, coco-
DEA, NaCl, and fragrance oil. Stir until completely mixed, then the dough is lowered to +50 °C to add
red ginger extract to it. re-mixing the perfectly mixed extract, after that it gets into the silicone concrete

and let it sit for 24 hours at room temperature (Widyasanti ef al.,2016).

D. Transparent Solid Soap Characteristic Test

1. Organoleptic Observations

Organoleptic tests include observations of shape, color changes, and odor changes of transparent

solid soap (Susanti & Guterres, 2018).
2.pH Test

The pH test was tested by weighing 1g of solid soap dissolved in aquadest. Then the pH marker is
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dipped and the pH value of transparent solid soap is observed, the pH of transparent solid soap is 8-11
(Susanti & Guterres, 2018).
3. Foam Strength Test
The foam strength test was tested by putting 10 gram of solid soap into a 100mL measuring cup and
then dissolving it with distilled water. After that it was shaken vigorously and the size of the foam that
was formed after shaking 30 seconds and 60 seconds was measured, the requirements for good foam
strength were 13 - 220mm (Susanti & Guterres, 2018)
4. Water Content Test
Weigh as much as | gram of solid soap and then put it in a container inside the Moisture Analyzer,
then the work starts with a temperature of 105°C and works automatically until the results are visible.
The requirements for the water content test are <15% (Susanti & Guterres, 2018).
5.Free Alkali Content Test
5 gram of solid soap was weighed into a measuring cup, then aquadest was added and
phenolphthalein marker was added. After the solution turns red, then it is titrated with 0.1 N HCl
solution until the red color disappears (Susanti & Guterres, 2018).
6.Free Fatty Acid Content Test
5 gram of solid soap was dissolved with aquadest, then bromthymol blue was added and titration
was carried out using 0.1 N NaOH until the color changed from blue to yellow. The test was carried
out 3 times.

RESULTS
A. Transparent solid soap evaluation test results
Evaluation test of physical properties of transparent solid soap which includes organoleptic
examination, pH, foam strength, water content, free alkali content and free fatty acid content.
A. Qualitative Test Of Red Ginger Extract
Table 1. Qualitative Test Of Red Ginger Extract
Sample Sample

Name  Condition Parameter Results Analysis Techniques
Red Phenolic Positive Form a bluish black color
e .
Ginger Thick Flavonoid Positive Form a red color
Extract Extract . . Positive .
Xira Triterpenoid Form a brown or violet

B. Results of Organoleptic Observations of Transparent Solid Soap

Table 2. Organoleptic Test Results Observation Table

Formula  Replication Color Odor Shape
Brownish . . .
1 Yellow Typical red ginger Solid
Brownish . . .
Fl 2 Yellow Typical red ginger Solid
Brownish . . .
3 Yellow Typical red ginger Solid
Brownish ) . .
o 1 Yellow Typical red ginger Solid
2 Light brown Typical red ginger Solid
3 Light brown Typical red ginger Solid
1 Brownish red Typical red ginger Solid
F3 2 Light brown Typical red ginger Solid
3 Light brown Typical red ginger Solid
Information:
Fl : Transparent solid soap with 0.5% red ginger extract concentration
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F2 : Transparent solid soap with 1.0% red ginger extract concentration
F3 : Transparent solid soap with 1.5% red ginger extract concentration

2. Transparent Solid Soap pH Test Results
Table 3. Observation Table of pH Test Results

Replication F1 F2 F3
1 9.6 9.9 9.7
2 9.7 9.9 9.6
3 94 04 9.7
Rata-rata + SD 96+02 97+03 9,7+0,1
Information:
Fl : Transparent solid soap with 0.5% red ginger extract concentration
F2 : Transparent solid soap with 1.0% red ginger extract concentration
F3 . Transparent solid soap with 1.5% red ginger extract concentration

3. Transparent Solid Soap Foam Strength Test Results
Table 4. Foam Strength Test Results Observation Table

Replication Fl(cm) F2(cm) F3(cm)
1 17 cm 13 cm 13 cm
2 14 cm 16 cm 11 cm
3 145 cm 12 cm 13 cm
Rata-rata + SD 152cm=+ 1.6 137cm + 2,1 123cm+ 1.2
Information:
Fl : Transparent solid soap with 0.5% red ginger extract concentration
F2 : Transparent solid soap with 1.0% red ginger extract concentration
F3 . Transparent solid soap with 1.5% red ginger extract concentration

4. Transparent Solid Soap Water Content Test Results
Table 5. Water Content Test Results Observation Table

Replication F1 (%) F2 (%) F3 (%)
1 10,64% 9.42% 5,66%
2 11,11% 10,21% 6,86%
3 10.61% 10.46% 9.96%
Rata-rata = SD 10,78% + 0.3 1003% £05 T749% +2.2
Information:
Fl . Transparent solid soap with 0.5% red ginger extract concentration
F2 : Transparent solid soap with 1.0% red ginger extract concentration
F3 . Transparent solid soap with 1.5% red ginger extract concentration

5. Transparent Solid Soap Free Alkali Content Test Results
Table 6. Free Alkali Content Test Results Observation Table

Replication F1 (%) F2 (%) F3 (%)
1 0,11% 0.,08% 0,08%
2 0,12% 0,12% 0,10%
3 0,12% 0,12% 0,12%
Rata-rata = SD 0.12% + 001 0.11% = 0,02 0.10% + 0,03
Information:
Fl . Transparent solid soap with 0.5% red ginger extract concentration
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F2 : Transparent solid soap with 1.0% red ginger extract concentration
F3 : Transparent solid soap with 1.5% red ginger extract concentration

6. Transparent Solid Soap Free Fatty Acid Content Test Results
Table 7. Free Fatty Acid Content Test Results Observation Table

Replication F1 (%) F2 (%) F3 (%)
1 0% 0% 0%
2 0% 0% 0%
3 0% 0% 0%
Rata-rata = SD 0% 0% 0%
Information:
Fl . Transparent solid soap with 0.5% red ginger extract concentration
F2 : Transparent solid soap with 1.0% red ginger extract concentration
F3 : Transparent solid soap with 1.5% red ginger extract concentration
DISCUSSION

Transparent solid soap formulation in this study consisted of an active substance, a base and an
excipient. The base consists of coconut oil and NaOH as soap formers with a saponification process.
Excipients consist of stearic acid as emulsifier, NaCl as tonicity agent, granulated sugar as humectant,
glycerin as preservative, Coco-DEA as soap stability, Fragrance oil as fragrance, Ethanol and Aquadest as
solvent. The active substance used in this transparent solid soap is red ginger extract.

Soap making in this study was carried out using a saponification reaction, namely the reaction
between oil (palm oil) with an alkaline solution (NaOH 30%) by breaking the triglyceride chain with alkali
which will produce a product in the form of soap (Sukeksi et al., 2018).

This research was conducted by making 3 variations of the formula, namely the concentration of
red ginger extract F1 (red ginger 05%), F2 (red ginger 1.0%), and F3 (red ginger 1.5%) to see the effect
on the test. evaluation to be carried out. The evaluation tests carried out were organoleptic test, pH test,
foam strength test, water content test, free alkaline test, and free fatty acid content test..

Organoleptic test is intended to observe the physical appearance of a preparation which includes
texture, smell, and color (Dimpudus et al., 2017). In this study. organoleptic tests were carried out when all
formulations had been made, namely by observing the changes in color, odor, and texture of the
transparent solid soap that had been made. Based on the three formulas that have been made, there are
several differences in the color of the soap. In formula 1, using 0.5% red ginger extract, the result is a
transparent brownish vellow color, with a solid form, and a distinctive red ginger odor that is not too
strong because fragrance oil has been added as a fragrance agent for the preparation. Based on the three
replications that have been made in formula 1, all three have the same shape, color, and smell. In formula
2, using 1.0% red ginger extract, different results were obtained in replication 1 compared to replications 2
and 3. The results of replication 1 showed a transparent brownish-yellow color, with a solid shape, and a
distinctive red ginger odor. However, in replications 2 and 3, there were differences in the color of the
preparations, namely light brown like caramel and a very minimal level of transparency, with a solid form,
and a distinctive red ginger smell. The color that is not too transparent is obtained due to the addition of
glycerin and sugar which affects the transparency of the soap (Suhadi & Rasmito, 2019). In formula 3,
using 1.5% red ginger extract, the results were quite different in replication 1 compared to replications 2
and 3. The results of replication 1 showed a transparent brownish red color, with a solid shape, and a
distinctive red ginger odor. . but in replications 2 and 3, there was a difference in color compared to
replication 1. The results obtained from replications 2 and 3 showed a light brown color with a thin level of
transparency, solid shape, and a characteristic red ginger odor. Different colors are obtained due to the
influence of the temperature during manufacture which is too hot, so the desired form of transparency
looks thin. A color that is not too transparent is obtained due to the influence of the addition of glycerin
and sugar which have properties that can make the soap transparent (Suhadi & Rasmito, 2019). In the
results of this study, it is known that the more extracts used, the darker the color of the transparent solid
soap, as seen in formula 3 where the color becomes brownish red and dark brown. At the time of
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manufacture, it is also necessary to pay attention to the temperature used, because each material has a
different boiling point so that it can affect the shape, color, and smell of the preparations that have been
made..

The degree of acidity or pH is a chemical parameter to determine whether the transparent solid
soap produced is acidic or basic (Prasetiyo et al., 2020). The pH test was carried out to determine the
safety level of transparent solid soap on the skin, the pH of human skin has a range of 4.5-6.5. The pH
value of the preparation should not be too acidic because it can cause skin irritation and should not be too
alkaline because it can cause scaly skin (Noviardi et al., 2019). The pH test is carried out by means of a pH
measuring device / pH meter must be calibrated first using a buffer solution of pH 4 and 6.86, then after
calibration the electrode is dipped into a transparent solid soap preparation that has been dissolved and the
pH value will be read on the pH meter screen. (Noviardi et al., 2019). Based on the test results, the pH
results were quite different but not significant. In testing formula 1 using 3 replications, the pH results in
the range of 9.4-9.7, in formula 2 using 3 replications, the pH results in a range of 9.4-9.9, and in formula 3
using 3 replication, the results obtained pH with a range of 9.6-9.7. The pH value of the preparation can
also be influenced by the amount of emulsifier used. The more stearic acid used will make the pH value
lower which will make the pH more acidic, and also the concentration of NaOH used can affect the level
of basicity of the pH which will make the pH higher/alkaline. Measurement of pH in each formula has
obtained good results, according to SNI 06-3532-1994 the pH of soap ranges from 8-11 (BSN, 2016). This
transparent solid soap produced in this study has a pH that meets the requirements and is safe to use on the
skin..

One of the important parameters in determining the quality of soap is the foam formed. Foam
strength is expressed as the resistance of a bubble to maintain its size or rupture the film layer of the
bubble. In this study we used coco-DEA as a foam stabilizer, coco-DEA functions as a foam stabilizer that
is able to maintain foam stability (Prayadnya et al., 2017). Foam is a gas trapped between a thin layer of
liquid containing a number of soap molecules that are absorbed in the thin layer, in bubbles, the
surfactant's hybrophobic group will lead to the gas, while the hydrophilic part will lead to the solution and
the bubbles will come out of the liquid body (Sukeksi et al. ., 2018). The purpose of the foam stability test
is to determine the stability of the foam as measured by the height of the foam in a test tube with a certain
scale and time frame and the ability of the surfactant to produce foam (Murti et al., 2018). According to
Rusli et al (2019), the criteria for good foam strength are if within 5 minutes the foam stability range is
obtained with a height of 9.5 cm. Test results on foam strength for F1 at replication 1 (17cm), replication 2
(l4cm), and replication 3 (14.5cm), with an average value of 15.2cm. For F2 at replication 1 (13cm),
replication 2 (16cm), and replication 3 (12cm). with an average value of 13.7cm. And the last for F3 in
replication 1 (13cm), replication 2 (1lem), and replication 3 (13cm), with an average value of 12.3 cm.
Based on these results, the foam strength test on red ginger extract solid soap has been included in the
requirements, which is in the range of 13 mm-220 mm. Soap foaming is influenced by several factors,
namely the presence of surfactants (sugar), foam stabilizers (coco-DEA), and other soap constituents such
as the oil used. The most stable results were seen in F3, from the three replications, it almost had the same
level of foam stability, namely 11 cm — 13 cm..

The water content of soap has a relationship with the durability of soap from soap, because soap is
not easily soluble in water (Surilayani et al., 2019). The water content of soap affects the characteristics of
soap, the more water contained in the soap, the more the soap will shrink when used (Surilayani et al.,
2019). In addition, the water content in soap affects the hardness of the soap produced, the higher the water
content, the lower the hardness of the soap. The results of testing the water content in formula | using 3
replications ranged from 10.61% - 11.11%, for formula 2 using 3 replications it ranged from 9.42% -
10.21%. and for formula 3 using 3 replications. ranged from 5.66% - 9.96%. The water content in soap,
apart from the water added during the soap making process, also comes from the ingredients used in the
manufacturing process that are hygroscopic, such as glycerin and sugar (Surilayani et al., 2019). The
materials used can cause the water content of transparent solid soap to be higher. The water content of
solid soap according to BSN (2016) is less than 15% while the water content of transparent solid soap
preparations red ginger extract has met the requirements, which is less than 12%. The best results were
obtained in formula 3, because of the three replications, the water content was below 10%, because the
smaller the moisture content, the better the preparation.
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Free alkali is an alkali contained in soap that is not bound as a compound. Excess levels of free
alkali in soap can be caused by high concentrations of alkali or excess in the soaping process. Soaps that
contain high alkalinity can cause skin irritation, and usually soaps with high alkaline levels are used as
laundry soap (Zalfiatri et al., 2018). The free alkali level test is intended to determine the level of alkali in
soap that is not bound during the soap making process (Susanti & Guterres, 2018). The free alkali content
in the resulting transparent solid soap should not exceed 0.14% for potassium soap (BSN, 2016).
Determination of free alkali levels was carried out using the titration method with 0.1N HCI. Based on the
test results that have been obtained, for F1 with three replications, namely, replication 1 (0.11%),
replication 2 (0.12%), and replication 3 (0.12%), the results obtained have met the requirements of SNI,
namely <0.14% and in FI already got good results. In F2 with the three replications, the results obtained
are, replication 1 (0.08%), replication 2 (0.12%), and replication 3 (0.12%), the results obtained have met
the requirements of SNI, namely <0.14% and in F1 already get good results. In F3 with the three
replications, the results obtained are, replication 1 (0.08%), replication 2 (0.10%), and replication 3
(0.14%), the results obtained have met the requirements of SNI, namely <0.14% and in F1 already get
good results. The free alkali in the transparent solid soap is caused by the excessive amount of NaOH in
the saponification process (Susanti & Guterres, 2018). The saponification process is the hydrolysis of fats
into fatty acids and glycerol under alkaline conditions. In a perfect saponification reaction, NaOH will bind
to the oil phase but if NaOH is not completely bound it will form free alkali, this is caused by incomplete
mixing. The results of testing the free alkali levels in transparent solid soap with red ginger extract have
obtained results that meet the SNI requirements, namely <0.14%. so the soap is safe to be applied to the
body.

Free fatty acids are fatty acids that are left in the soap preparation, but are not bound as sodium
compounds in the soap, free fatty acids are still left in the soap because they do not experience a perfect
saponification reaction (Sukawaty et al., 2016). This test was carried out to determine the presence of
excess free fatty acids contained in soap preparations. The levels of free fatty acids in soap can also be
influenced by the levels of free fatty acids in palm oil used in the manufacture of transparent soap. High
free fatty acids can reduce the binding capacity of soap to dirt, oil, fat, or sweat (Zalfiatri et al., 2018).
Testing the free fatty acid levels in transparent solid soap red ginger extract obtained 0% results in each
formula, because during the titration process using 0.1N NaOH there was no visible color change, so it was
known that there was no free fatty acid content in this formulation, this was due to acid The free fat in the
oil has reacted with the base to form soap and glycerol (Hardian et al., 2018). The free fatty acid content
according to SNI 01-3741-2002 is less than 2.5%, if the fatty acid content is too high it will affect the
process of emulsifying soap with dirt. The free fatty acid content of soap can be influenced by the fatty
acid content of the oil used and the amount of base used in the soap making process. According to Hardian
(2018), the use of NaOH at high concentrations will react with oil thereby reducing oil and increasing the
amount of soap formed.

CONCLUSION

From the research that has been done, it can be concluded:

1. Red Ginger Extract (Zingiber Officinale var. Rubrum) can be formulated into transparent solid soap
with various concentrations of red ginger extract, namely 0.5%, 1.0%, and 1.5%. The three formulas
are good formulas because they are included in the requirements of each evaluation test that has been
carried out.

2. The physical stability of transparent solid soap red ginger extract (Zingiber Officinale var. Rubrum)
obtained the best preparation at F3 because the results in the pH test and foam strength were very
stable from the three replications, namely 9.7 and 12.3 cm, the water content test obtained average
results. 7.49% average which is the best result among the three formulas, and the free alkali content
test gets an average value of 0.10%, this result is the best result of the three formulas because the
smaller the water content and the free alkaline content, the results are stated the better, the last one in
the free fatty acid test, getting 0% results in each formula because it is known that there are no free
fatty acids in this formulation.
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