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Abstract: This research aimed to identify the effect of sucrose concentration on the transparency of solid soap
and to analyze the quality of used cooking oil based on the pH standards of bath soap and the quality
requirements of bath soap. Sucrose, a soaping agent, was concentrated at 0%, 7%, 9%, 11%, and 13%, for the
test was carried out three times in a row. The test of solid soap was a test of soap transparency, pH, air content,
amount of fatty acids, free alkali, free fatty acids, neutral fats, and mineral oil. The results showed that the
concentration of sucrose in soap making greatly affected the transparency of soap. The most transparent is a
soap with a concentration of 13% sucrose. The quality of soap based on used cooking oil against the pH
standard of bath soap has met the standard, and the quality requirements of the Indonesian Nasional Standard for
bath soap are appropriate except for the water content and the number of fatty acids.
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INTRODUCTION

The high number in population is in line
with the waste number in house activities. One of
the households trashes cooking oil. Cooking oil
that has passed the period of use or can no longer
be used is called waste cooking oil (WCQO). WCO,
if still used in cooking activities, can cause health
problems because of the high amount of saturated
fatty acids [1].

Since wused cooking oil is no longer
consumed, it is necessary to process non-food
products from used cooking oil, such as
manufacturing solid soap products [2-4]. Soap can
be produced by alkaline hydrolysis of waste oil [5-
6]. Sodium hydroxide (NaOH) is one of the
alkaline used to convert fat into soap in
saponification [7]. Soap is one of the body
cleansers used by the community and functions to
help clean dirt on the skin, including sweat and
cosmetic residue [8-9].

The composition of WCO is free fatty acids
(FFA), moisture, minerals, a lower amount of
hydrocarbons, and impurities [10]. These
impurities can make troublesome in the product of
WCO. One of the disadvantages of using waste oil
in soap making is that the resulting color is unclear.

One solid soap innovation that makes it
more enticing is making it transparent. Soap
transparency is influenced by several factors, such
as alcohol and glycerin. The most critical role in
the formation of transparency is sugar (sucrose).
Sucrose functions as a transparency-forming agent
to increase the aesthetic value of soap [11]. It also
acts as a humectant to maintain skin moisture [12].

From the description above, this study
presents the reference for making formulations of
different concentrations of sucrose in the
manufacture of solid soap from used cooking oil
which aims to identify the effect of using sucrose in

different concentrations to obtain a good level of
transparency, as well as to determine the quality of
solid soap produced from oil.

RESEARCH METHOD
Equipment and Material

This research used analytical balance,
beaker, petri dish, thermometer, hot plate, stir bar,
soap mold, and spatula to make bar soap. It used an
apparatus for the free fatty acids (FFA) test. The
material for making bar soap uses WCO from
household activities. It combines with NaOH,
alcohol, sucrose, glycerin, aquadest, NaCl, citric
acid, propylene glycol, stearic acids, foam booster,
and triethylamine (TEA).

WCO Pretreatment

Put 100 grams of WCO into a 1000 ml
beaker, and separate it from the waste using
Whatman  filter paper. After cleaning the
impurities, WCO is prepared to be neutralized
using NaOH solution. NaOH solution was made
with a concentration of 15% (15 grams of NaOH
dissolved in 100 ml of distilled water). After that,
the filtered WCO was heated at a temperature of +
40°C, and a 15% NaOH solution was added with
the ratio of used cooking oil: NaOH = 100 grams of
used cooking oil: 5 mL of NaOH. The mixture was
stirred using a stirrer for 10 minutes. After 10
minutes, WCO was filtered by Whatman filter
paper to separate the residue from the impurities.

WCO, which had neutralized, continued to
bleach by using active charcoal. WCO is heated to
70°C. 10% activated charcoal (500 Mesh) was put
into WCO until making a solution. The solution
was stirred for 60 minutes and then heated at
150°C. The solution is filtered using Whatman
filter paper to separate the impurities so that the
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purified used cooking oil can be used in soap
making [13].

Soap Processing

Transparent soap was made by heating
stearic acid and 10 grams of purified used cooking
oil until the stearic acid dissolves in the oil at 70°C.
It continued by adding the dissolved NaOH (2
grams NaOH in 5 grams aquadest) while constantly
stirring because the oil would form a stock of soap.
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Then propylene glycol is added while stirring until
it melts again. After melting, alcohol, glycerin,
foam booster, TEA, sugar solution (sugar and 5
grams of aquadest), NaCl, and citric acid were
added while stirring until a homogeneous mixture.
After that, the solution is poured into the mold and
let stand until the soap hardens [14]. The
formulation of the composition used in processing
solid soap from WCO is seen in table 1.

Table 1. Formulation of solid soap material from WCO

. FO (9) F1(9) F2(g) F3(9) F4(9)
No  Material 0% 7% 9% 11% 13%
1 WCO 10 10 10 10 10
2 NaOH 2 2 2 2 2
3 Alcohol 15 15 15 1.5 15
4 Sucrose 0 7 9 11 13
5 Glycerin 1.3 1.3 1.3 1.3 1,3
6 Aguadest 10 10 10 10 10
7 NaCl 0.04 0.04 0.04 0.04 0,04
8 Citric Acids 0.04 0.04 0.04 0.04 0,04
9 Propylene glycol 13 13 13 13 13
10 Stearic Acids 4 4 4 4 4
11 Foam booster 0.4 0.4 04 0.4 0,4
12 TEA 11 11 11 11 11
13 Parfume 1 1 1 1 1

Soap Transparency Test

This test was carried out by placing soap
that had 1 cm in thickness on a paper that had been
written on Times New Roman in size 14, then
observing the clarity of the writing that penetrates
the soap.

pH Analysis

The soap was weighed in 1 gram and
dissolved with 10 ml of distilled water. The pH
meter is immersed in the solution. The degree of
acidity obtained was observed, then the results
were recorded.

Quality Analysis of Soap

Soap quality was analyzed based on
Indonesian National Standard (SNI) 06-3531-1994.
The parameter observed included water content,
acid number, free fatty acids number/Alkali (count
as KOH), Unsaponifiable fat/ Neutral fat, and
mineral oil. All of the methods refer to SNI 06-
3531-1994.

RESULT AND DISCUSSION
The results obtained, which were carried
out with three repetitions, are as in Figure 1.

(@) (b) (© (d) O

Figure 1. (a). Soap with formulation 0 % (b) Formulation 7 % (c) Formulation 9 % (d) Formulation 11% and (e)
Formulation 13%

Transparency Result

The results of testing the effect of sucrose
concentration on soap transparency can be seen in
Figure 2.

Based on the tests, it was found that the
concentration of sucrose significantly affects the
transparency of the soap. The soap with the most

sugar concentration has the most transparent level
of transparency. From these results, the soap with
formula 4 was the most transparent, where the
sucrose concentration was 13%. It is based on the
legibility of letters and writing from behind
transparent soap preparations. The higher the
concentration of sucrose used in soap making, the
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more transparent the soap produced [15]. Sucrose
has a role in helping the development of crystals in
soap so that the soap looks transparent and

(0%)
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translucent—the whiter of sucrose color used in
making transparent soap preparations, the finer the
soap produced.

(11%)

Figure 2. Transparency test of the soap

pH of soap

The results of the soap pH testing carried
out with three repetitions can be seen in Table 2.

In this study, the pH of the bath soap
increased when sucrose was added to the oil. It is
because sucrose is an alkaline solution that can
increase pH[14]. The higher the sucrose solution,
the more hydroxyl ions, so it will decrease the H+
ions in the soap. It causes the pH of the soap to
increase (alkaline) along with the increase in
sucrose.

Inappropriate soap pH values can affect the
pH of the skin. It is because the alkaline substances
in the soap can neutralize or even damage (if the
pH of the soap is very alkaline) the acid coat on the
skin, which acts as a barrier to bacteria and viruses

and causes dry skin due to loss of water thereby
allowing the potential for irritation and allergies.

Solid bath soap for the true soap type made
from fat and alkali through a cold process must
have a pH between 9-10. It is because bath soap
produced using the cold process method will not be
able to reach a normal pH. If the pH of the soap is
lowered to 7, the soap will separate back into oil
and alkaline water. Bath soaps with a pH of 9-10
are a breeding ground for bacteria and microbes, so
there is no need to add antibacterial agents to the
soap. Meanwhile, soap with a normal pH is highly
favored by bacteria and microbes, so the soap
needs to be equipped with antibacterial substances
[16]. In addition, the alkaline nature of soap can
increase the ability of soap to produce a
saponification reaction with fat [17].

Table 2. The result of pH testing on soap

Sample 0% 7%

FO(g) Fl(g) F2(9)

pH of Bath Soap

F3(9) F4(9) (Standard)

11% 13%

Average 10,44 10,55 10,55

10,56 10,58 9-11

Indonesia Standard Test of Soap
(SNI 06-3532-1994)

The results of the soap testing refer to the
SNI quality requirements for bath soap which were
carried out with three repetitions and can be seen in
table 3. The results of the water content testing that
has been carried out show that none of the
formulations conforms to the SNI standard. It can
be caused because the distilled water added to the
soap in the manufacturing process can affect the
water content of the preparation [15]. The
saponification process's by-product also affects the
preparation's water content. The concentration of
NaOH used can affect the saponification process,
so the saponification process may not be perfect
due to the lack of alkali. Hence, the saponification

process's side effects also affect the preparation's
water content.

Soap with a high-water content will shrink
faster when used. Meanwhile, soap that contains
less water can increase its shelf life. However, the
duration of soap storage can affect the hardness of
the soap because the water content in the soap is
getting more and more volatile [18].

The effect of sucrose concentration shows
that the higher the sucrose concentration, the higher
the water content produced. It is due to the ability
of sucrose to bind water. It is because the higher
the concentration of sucrose used, the more water
bound by sugar and the more water in the soap
[14].
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Table 3. Test results on the quality requirements of SNI bath soap

Parameters 0% 7% 9% 11% 13% SNI
Water Content 33 36 36 37 39 Max 15%
Fatty Acid Number 29 27 24 25 26 >70
Free Alkali (count as 0
KOH) 0.8 0.8 0.7 0.8 0.7 Max 0,14%
Neutral fat 2.2 2.2 2.2 2.2 2.2 <2.5%
Mineral Qil Negative  Negative Negative Negative  Negative Negative

SNI requires a minimum amount of 70%
fatty acids. The results of the tests that have been
carried out show that the fatty acid levels obtained
do not meet the SNI standards on bath soap. In a
formulation, fatty acids act as a regulator of
consistency. Fatty acids are obtained naturally
through the hydrolysis of triglycerides. Fatty acids
have a limited ability to dissolve in water. It will
make the soap last longer in conditions after the
soap is used. The number of fatty acids that do not
meet the SNI standard could be due to the influence
of a large enough concentration of NaOH on the
saponification.

The addition of sucrose in soap can reduce
the fatty acid content. NaOH makes a neutralization
process between fatty acids and bases
(saponification number) that occurs in the
formation of soap stocks [14]. Based on
observations, the higher the concentration of
sucrose used, the lower the number of
saponification produced. Sucrose binds water,
causing a reduction in the amount of water
available to dissolve the base. It causes the
dissolution of the NaOH base in soap preparations
to be less than optimal.

Soap results from a saponification reaction
between fatty acids in oils/fats with alkalis/bases. A
good soap is a soap that is produced from a perfect
reaction between fatty acids and alkalis, and it is
hoped that there will be no residue after the
reaction. However, the expected reaction is not
always perfect. For this reason, it is necessary to
test the alkali levels after the action. According to
SNI (1994), free alkali is calculated as KOH in
bath soap at a maximum of 0.14%, while in the
tested soap, the free alkali is less than 0.14%. The
results of this test indicate that the value of free
alkali calculated as KOH already meets the SNI
standard on bath soap. Alkalis are harsh and irritate
the skin. Excess-free alkali in soap can be caused
by a high alkali concentration or excess in the
saponification process.

The effect of sucrose on the soap in this
study was not very influential. However, sucrose
was water-binding, causing a reduction in the
amount of water available for dissolving bases. It
causes the dissolution of the NaOH base in soap
preparations to be less than optimal. If the number

of saponification is not perfect, it can cause the
percentage of free alkali to increase.

Free fatty acids are fatty acids that are
present in solid soap but which are not bound as
sodium compounds or triglyceride compounds
(mineral fats). The requirement for neutral fat
based on SNI (1994) is less than 2.5%. While the
test results for neutral fat in all soap formulations
are less than 2.5%, so the soap meets the standard.
The high free fatty acids in soap will reduce the
cleaning power of soap because free fatty acids are
unwanted components in the cleaning process.
When used, soap will attract the free fatty acid
components still in the soap, indirectly reducing its
ability to clean oil from oily materials.

SNI requires that the mineral oil content be
harmful, and after testing the solid soap from used
cooking oil, the results are that all solid soaps
tested negative contain mineral oil or do not
contain mineral oil. So that all the tested soaps do
not contain mineral oil so that they meet the SNI
requirements for mineral oil soap. The presence of
mineral oil in soap is not expected because it will
affect the emulsifying soap with water [19]. If the
soap contains mineral oil, the emulsion power of
the soap will decrease. In this study, sucrose did
not affect neutral fats and mineral oils.

CONCLUSION

The concentration of sucrose in soap
making is very influential on the transparency of
soap. The soap with the highest concentration of
sucrose became the most transparent soap. The
quality of soap based on used cooking oil meet the
pH standard of bath soap, and the quality
requirements of SNI for bath soap are appropriate,
except for the water content and the number of
fatty acids.
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