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ABSTRACT

Research has been carried out on manufacturing liquid soap silver nanoparticles of Turi leaf
extract. Ag nanoparticles have been used in various cosmetic and personal care products. This is because
Ag nanoparticles have potential advantages such as increasing product stability, increasing absorption,
and the ability to give special effects to the skin. From the physical properties test results, all soap
formulas meet the standards set based on organoleptic, physical properties, pH, density, and viscosity.
This research discusses the antibacterial activity of liquid soap. Formula 1 showed better antibacterial
activity than formulas 2 and 3, with an inhibitory area reaching 23.84 mm. This can be explained by the
fact that Formula 1 has a smaller particle size, namely 2161 nm. Formula 1 has the lowest AgQNO;
concentration. The higher the concentration of AgNO;3 used in the synthesis, the greater the amount of
Ag* that must be reduced, resulting in greater agglomeration and a larger size distribution of Ag
nanoparticles.
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INTRODUCTION

Silver (Ag) nanoparticles have shown interesting potential in pharmaceutical applications. (Anis
et al.,, 2023). The unique properties of these silver nanoparticles are their very small size (in the
nanometer range) (Ti et al., 2023). allow them to have different effects compared to larger silver
particles. Using silver (Ag) nanoparticles as an antibacterial agent has become an interesting research
area. The properties that make silver nanoparticles effective as antibacterial agents are due to their large
surface area. Silver nanoparticles are very small in the nanometer range. This size causes them to have
a large surface area in proportion to their volume. This large surface allows more interaction with
bacteria and increases the killing potential of bacteria. (Khatun et al., 2023). Silver nanoparticles can
be effective against various bacteria, including gram-positive and gram-negative bacteria. These include
common disease-causing pathogens, including Staphylococcus aureus (Neto et al., 2020), Escherichia
coli (Neme et al., 2023), and Pseudomonas aeruginosa. (Ferreres et al., 2023).

Ag nanoparticles have been used in various cosmetic and personal care products. (Xi et al., 2022).
This is because Ag nanoparticles have potential advantages such as increasing product stability,
increasing absorption, and the ability to give special effects to the skin. (Tang et al., 2023). Using silver
nanoparticles in liquid soap can provide antibacterial benefits, thus helping to reduce the growth and
spread of bacteria on the skin. (Anand et al., 2022). Stable silver nanoparticles can have a long shelf
life and be used in various antibacterial applications.

However, there are concerns about the potential health and environmental impacts of using Ag
nanoparticles. Ag nanoparticles wasted in the environment through liquid soap products can also harm
aquatic ecosystems and living organisms. (Tortella et al., 2020). Silver nanoparticle biosynthesis is an
alternative in dealing with environmental problems. Making or synthesizing silver nanoparticles uses
biological materials, such as plant extracts or microorganisms, as reducing and stabilizing agents
(Herrera-Marin et al., 2023). This method has become an interesting research subject because it has
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several advantages, such as reduced environmental impact and relatively low production costs. (Anis et
al., 2023)..

Turi leaves (Seshania grandiflora) are one of the bioreductors that can synthesize silver
nanoparticles (Das et al., 2013). This plant contains phytochemical compounds such as flavonoids,
tannins, alkaloids, saponins, and terpenoids. (Malar et al., 2019). This bioactive compound can act as
a reducing and stabilizing agent in the synthesis of silver nanoparticles because it has a -OH group that
can donate electrons to Ag* ions. (Hossain et al., 2022). This paper discusses the formulation of Turi
leaf extract nanoparticle liquid soap. This article also examines the liquid soap's physical properties and
antibacterial activity.

RESEARCH METHOD
Materials

The materials used in the research were AgNO; (Merck), Potassium hydroxide (Merck), and
distilled water (Merck). Escherichia coli bacteria on nutrient agar media, antibiotic agar | media, Vogel
Johnson's Agar media, gentian violet reagent. UV-Vis spectrophotometer, analytical balance, blender,
stopwatch, and laboratory glassware.

Methods
1. Turi Leaf Extraction
10 grams of powdered Turi leaves mixed with 100 ml of distilled water and boiled for 2
hours at 80°C. During the process, a light brown solution is formed. Then, the prepared extract
was allowed to cool at room temperature, and finally, it was filtered using Whatman filter paper.
2. Synthesis of silver nanoparticles of Turi leaf extract
Silver nanoparticles were prepared in 3 concentrations, namely 1 mM, 2 mM, and 3 mM.
In each way, as much as 20 mL of silver nitrate solution 1 mM, 2 mM, and 3 mM was taken in a
flask, and 1 mL of Turi leaf extract was added drop by drop. The color of the reaction mixture
changed from colorless to yellowish brown, indicating the formation of Ag nanoparticles. Ag
nanoparticle formation was monitored periodically by UV-Vis spectroscopy at different time
intervals.
3. Turi Leaf Extract Silver Nanoparticle Liquid Soap Formulation
Table 1 shows the formulation of Turi leaf extract silver nanoparticle soap. bahan-bahan
yang digunakan dalam pembuatan sabun ini adalah Turi leaf extract Ag nanoparticles, Olive oil,
KOH, CMC, SLS, Stearic acid BHA, Aquades.

Table 1. Formulation of Turi leaf extract nanoparticle liquid soap (Lomboan et al., 2021).

. . Formulas
Material Unit 1 > 3
Turi leaf extract Ag nanoparticles  ml 1 2 3
Olive ail ml 15 15 15
KOH ml 8 8 8
CMC gram 05 05 05
SLS gram 05 05 05
Stearic acid gram 0.25 0.25 0.25
BHA gram 05 05 05
Aquades ml 100 100 100

4. Test the physical properties of liquid soap.
The physical properties test was carried out by measuring the physical properties of
silver nanoparticle liquid soap based on organoleptic, pH, density, and viscosity tests.

RESULT AND DISCUSSION

Ag nanoparticle liquid soap made from Turi leaf extract. This paper reviews the physical stability
and antibacterial activity of Ag nanoparticle liquid soap made from thorn leaf extract. There are three
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liquid soap formulas with different concentrations of AQNOs, namely F1, F2, and F3, which are 1 mM,
2 mM, and 3 mM, respectively. There are several stages in this research. The first stage is extracting
Turi leaves, and the second is making silver nanoparticles from Turi leaf extract. The process of forming
silver nanoparticles in this study was proven. The color of the reaction mixture changed from colorless
to yellowish brown, indicating the formation of Ag nanoparticle products. The results of previous
research stated that the formation of Ag nanoparticles could be observed visually by the appearance of
a yellowish-brown color. The formation of Ag nanoparticles was monitored periodically by UV-Vis
spectroscopy. The results of the UV-Vis spectroscopy of silver nanoparticles of Turi leaf extract are as
follows: UV-Vis spectrophotometer test results of silver nanoparticles of Turi leaf extract are shown in
Figure 1.
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Figure 1. UV-Vis spectrophotometer test results of silver nanoparticles of Turi leaf extract.

The formation of nanoparticles can be monitored by UV Vis spectrometry measurements, the
most frequently used quantitative method. The advantage of UV Vis spectroscopy is that it is fast,
sensitive, and easy to use. Additionally, it can choose between several nanoparticles. AgNOs
nanoparticles are formed, and the absorbance spectrum appears within 230. The growth of silver
nanoparticles using a bioreactor consists of 3 phases. In the activation phase (phase 1), plants reduce
silver in the AgNOs solution to form AgP. Continuing with the growth phase (phase 2), this phase is the
ripening or preparation process in which small nanoparticles spontaneously combine to form larger
particles. The termination phase (phase 3) is the last stage, where the Ag nanoparticles are capped, and,
at the same time, a silver nanoparticle size with a certain diameter is formed. The particle size of the
Ag nanoparticles of Turi leaf extract is based on the PSA (particle size analysis) test. Table 2 shows the
particle size of Ag nanoparticles of Turi leaf extract.

Table 2. Particle size of Ag nanoparticles Turi leaf extract (Fitri et al., 2020)
Concentration AQNO; Particle Size
1 mM 2161 nm
3 mM 4869 nm

The third stage in this research was making Turi leaf extract Ag nanoparticle liquid soap. The soap
was tested for physical properties and antibacterial activity.

Physical Properties Test Results of Ag Nanoparticle Soap Turi Leaf Extract

Like any other substance, liquid soap has physical properties that describe its characteristics
without changing its chemical composition. These are some common physical properties of liquid soap.
Appearance Liquid soap typically appears as a translucent or transparent fluid. The color can vary
depending on the ingredients used, but it is often clear or slightly colored. Viscosity, viscosity refers to
the thickness or flow resistance of a liquid. Liquid soap usually has a moderate viscosity, allowing it to
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flow easily from a dispenser but still cling to surfaces. Density is the mass per unit volume of a substance.
Liquid soap has a higher density than water, which can vary depending on the specific formulation.
Odor: Liquid soap may have a distinct fragrance or be formulated to be odorless. The scent can vary
based on the type of soap and any added fragrances. pH Level: The pH level of liquid soap can vary,
but it is generally designed to be around a neutral pH (7) or slightly alkaline. This helps maintain skin
compatibility and effective cleaning. Solubility: Liquid soap is soluble in water and can be easily mixed
and dissolved to form a homogeneous solution. (Rasyadi et al., 2020). Following are some of the
physical properties tests performed on soap products.

Organoleptic Test

An organoleptic test is a sensory evaluation that involves the examination of a product using the
senses, such as sight, smell, taste, touch, and hearing. When conducting an organoleptic test for liquid
soap, you will primarily focus on sight, smell, and touch, as tasting or hearing the soap is not typically
part of the evaluation. Table 3 shows the Physical Properties of Turi Leaf Extract Nanoparticle Liquid
Soap based on organoleptic tests.

Table 3. Physical properties of Turi leaf extract nanoparticle liquid soap based on organoleptic tests
(Lestari et al., 2020).

Observation F. F Fs
Form Liquid soap Liquid soap Liquid soap
Color Green Green Green
Smell Extract Extract Extract

Homogeneity Homogeneous Homogeneous Homogeneous

pH of liquid soap

Testing the pH of liquid soap is important for several reasons, as it can impact both the
effectiveness of the soap and its potential impact on the skin. The skin's natural pH is slightly acidic,
typically 4.5 to 5.75. Using a soap with a pH close to that of the skin helps maintain the skin's acid
mantle, a protective barrier against bacteria and other contaminants. Soaps with too high or too low pH
levels can disrupt this balance, leading to skin irritation, dryness, or other skin issues. The cleaning
effectiveness of soap is often optimized within a certain pH range. In general, soaps work best in a
mildly alkaline environment. If the pH is too high or too low, it can affect the soap's ability to emulsify
oils and remove dirt, compromising its cleaning efficacy. (Nurrosyidah et al., 2019). Table 4 shows the
Physical Properties of Turi Leaf Extract Nanoparticle Liquid Soap based on the Ph test.

Table 4. Physical properties of Turi leaf extract nanoparticle liquid soap based on the pH test
(Rosmainar, 2021).
Observation F1 F2 F3
pH 10 10 10

The pH value in the soap formula is stable at pH 10. Determining the pH value aims to determine
the acidity level of liquid soap. In general, liquid soap products have a pH that tends to be alkaline. The
basic ingredient in liquid soap is KOH, which produces a saponification reaction with fats, oils, or
synthetic detergents with a pH value above neutral pH. The skin surface has a pH ranging from 5.5 to
6.0. This value is influenced by the levels of released horn cells and other impurities attached to the
skin. Only formulas F2 and F3 comply with the standards in the formulas produced. And stable for 6
weeks of storage. Suppose the pH of liquid soap does not meet the specified requirements. In that case,
it will cause the horn layer of the skin to swell or become irritated due to increased skin permeability
and accelerate the loss of the fatty acid coat on the skin surface. (Rasyadi et al., 2020).

Density test liquid soap
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Density testing is a crucial aspect of quality control in manufacturing liquid soap. It ensures that
the soap product meets specified standards and formulations. Consistent density indicates uniform
composition, which is important for product performance and customer satisfaction. Understanding the
density of liquid soap is essential for formulating the product correctly. Manufacturers must know the
density to achieve the desired concentration of active ingredients, additives, and fragrances. This
ensures that the soap performs as intended and meets regulatory requirements. Knowing the density of
liquid soap is important for accurate dosing and dispensing. Proper dosing ensures effective cleaning
and minimizes waste, whether used in household settings or industrial applications. Consistent density
allows users to dispense the correct amount of soap for optimal results. (Usman & Baharuddin, 2023).
Table 5 shows the Physical Properties test results of Turi Leaf Extract Nanoparticle Liquid Soap based
on the density test.

Table 5. Physical properties test results of Turi leaf extract nanoparticle liquid soap based on density
test (Rasyadi et al., 2019).
Observation  Fi(g/ml)  Fx(g/ml)  Fs(g/ml)
Density test 1.05 1.04 1.05

Based on the results of density checks carried out, all liquid bath soap formulas for kaffir lime
leaves and robusta coffee meet the Indonesian National Standard for liquid soap preparations, namely
1.01 - 1.10 (Rosmainar, 2021). And stable for 6 weeks of storage. There is no significant difference in
each formula added for raw materials for making liquid ingredients in this density parameter.

Viscosity Test

Testing the viscosity of liquid soap is crucial for several reasons, as it helps ensure product quality,
performance, and user satisfaction. Viscosity refers to the thickness or resistance to flow of a liquid,
and in the context of liquid soap, it plays a significant role in the overall product characteristics.
Viscosity testing helps maintain consistent product quality. Customers expect a certain thickness or
flowability from liquid soap, and consistent viscosity ensures that each batch meets these expectations.
The viscosity of liquid soap affects the user experience. If the soap is too thin, it may be perceived as
watery and less effective in cleaning. On the other hand, dispensing and spreading the soap may become
challenging if it is too thick. Liquid soap is often dispensed using pumps or other mechanisms. Proper
viscosity ensures the soap flows smoothly through these dispensers without clogging or causing
operational issues. Meeting or exceeding consumer expectations for viscosity contributes to overall
satisfaction with the product. A well-formulated liquid soap with the right viscosity is more likely to be
preferred by consumers. (Hutauruk et al., 2020). Table 6 shows the physical properties test of Turi leaf
extract nanoparticle liquid soap based on the viscosity test.

Table 6. Physical properties test of Turi leaf extract nanoparticle liquid soap based on viscosity test
(Murti et al., 2018).
Observation  Fi(poise) Fa(poise) Fs(poise)
Viscosity 0.0188 0.0162 0.0168

Antibacterial Activity Test

Testing the antibacterial activity of liquid soap is crucial for several reasons, as it helps ensure
the product's effectiveness, safety, and compliance with regulatory standards. Antibacterial soaps are
commonly used to reduce the risk of infection and promote cleanliness. Testing ensures that the soap
effectively Kills or inhibits the growth of harmful bacteria, protecting consumers from potential
infections. The primary purpose of antibacterial soap is to eliminate or reduce bacteria on the skin.
Testing helps confirm the product's efficacy in achieving this goal. It ensures the soap meets the claimed
antibacterial properties and performs as intended. Regular testing is part of the manufacturer's quality
control processes. It helps identify any variations in the antibacterial activity of the product, ensuring

Amananti et al. (Turi leaf extract Ag nanoparticle liquid soap (Review of physical ...) 43



Journal of Halal Science and Research (JHSR) P-ISSN: 2715-6214
Vol. 5, No. 1, Month February, Year 2024, Page 39 — 46 E-ISSN: 2964-4909

consistent quality and performance throughout the production process. Table 7 shows the antibacterial
activity of Ag nanoparticle liquid soap turi leaf extract.

Table 7. Antibacterial activity of Ag nanoparticle liquid soap Turi leaf extract (Lestari et al., 2020).
Formulas Extent of Inhibitory Power

1 6,21 cm?

2 2,95 cm?

3 7,69 cm?
Control (+) 4,98 cm?
Control (-) 0

The test found that Ag nanoparticle soap from turi leaf extract showed an inhibitory zone for
Escherichia coli bacteria. Formula 3 has greater bacterial inhibitory power compared to formulas 1 and
2. This can be explained by the fact that the particle size of Formula 3 has the largest particle size among
the others. Table 2 shows the particle size of each nanoparticle F1, F2, and F3 based on the results of
PSA measurements. The PSA measurement results are in the form of a distribution so that they can be
used to determine the overall particle size. (Scherer et al., 2019). The large particle size improves its
antibacterial properties. The higher concentration of AgNO3 used in the synthesis reduces the amount
of Ag+, resulting in greater agglomeration and a larger distribution of Ag nanoparticles. (Abdulazeem
et al., 2023). Figure 2 shows the image of the inhibitory area of the antibacterial activity test of Ag
nanoparticle soap from Turi leaf extract against Staphylococcus aureus bacteria.

(a)
Figure 2. Image of the inhibitory area of the antibacterial activity test of Ag nanoparticle soap from
Turi leaf extract against Staphylococcus aureus bacteria. (a) Formula I, (b) Formula Il, (¢) Formula
I11, and (d) Kontrol (+)

(d)

CONCLUSION

Research has been carried out on the manufacture of turi leaf extract silver nanoparticle liquid
soap. From the results of the physical properties test, all soap formulas meet the standards set based on
organoleptic physical properties, pH, density and viscosity. This research discusses the antibacterial
activity of liquid soap. Formula 1 showed better antibacterial activity than formulas 2 and 3 with an
inhibitory area reaching 23.84 mm. This can be explained because formula 1 has a smaller particle size,
namely 2161 nm. The large particle size is caused by imperfect production and synthesis methods for
nanoparticles. an annealing process at high temperatures is needed to form a good crystal structure.
Formula 1 has the lowest AgNO; concentration. The higher the concentration of AgNO3 used in the
synthesis, the greater the amount of Ag* that must be reduced, resulting in greater agglomeration and
resulting in a larger size distribution of Ag nanoparticles.
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