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Abstract

Introduction: A nanoemulsion is a transparent emulsion system consisting of a mixture of oil and water and
surfactant molecules to stabilize it. The nanoemulsion particle size ranged from 10-200 nm. The content of alkaloids,
flavonoids, tannins, saponins and eugenol in basil leaves makes them useful as antibacterials. The purpose of this
study was to evaluate the physical stability of the basil leaf extract nanoemulsion formulation using the surfactant
tween 80 with concentrations of 36%, 37% and 38%.

Method: This study used an experimental design to determine the physical stability of nanoemulsion preparations by
making three different concentrations of tween 80 (36%, 37% and 38%) and evaluating organoleptic tests, pH,
viscosity, transmittance, particle determination (particle size and polydispersity index) and stability (centrifugation
and freeze thawing).

Results: The results of the research on nanoemulsion preparations of basil leaf extract F1, F2 and F3 had average
particle sizes of 14,43 nm, 14,73 nm and 15 nm with polydispersity indexes of 038, 0,42 and 0,37. The three formulas
are brown, clear, have a distinctive smell of basil leaves, and have a transmittance value of above 90%. The results of
the centrifugation test on all formulas did not occur in phase separation, and in the freeze thawing test, the results
obtained did not change the color, odor, or phase separation. The preparation remained stable during the storage
period of 14 days.

Conclusion: Basil leaf extract nanoemulsion with a concentration of 36% in F1 is the best nanoemulsion with clear
characteristics of light brown color, characteristic odor of basil leaves, has a pH value of 6.24, viscosity 1333,33-
1416,67 cP, transmittance 96,7%, particle size of 14,43 nm and a polydispersity index of 0,38. After centrifugation
and freeze-thaw tests, it doesn't change color, smell, or separate into phases.

Keywords: Basil leaves, Nanoemulsion, Tween 80

INTRODUCTION

Emulsions generally degrade as energy levels increase and with time. Reducing the particle size is
one of the methods used to solve the problem of emulsions. Nanoemulsions can be used to reduce size
(Daud et al., 2017). A transparent emulsion system, consisting of a mixture of oil and water and surfactant
molecules to stabilize it (Adi et al., 2019). The particle size of the nanoemulsion ranges from 10-200 nm
(Ayuningtias et al., 2017). Nanoemulsions can be used to deliver drugs to the skin. Large surface area, low
surface tension, and increased penetration can be achieved by utilizing the interfacial tension of the o/w
type emulsion (Nurpermatasari and Ernoviya, 2020). Creaming, flocculation, coalescence and precipitation
can be prevented by the presence of nanoemulsions, so that nanoemulsions are more stable than ordinary
emulsions (Hanifah and Jufri, 2018). Nanoemulsion technology in Indonesia is currently being developed
because it can increase skin permeability for drug penetration (Ayunin, 2017). Oil, water, surfactants and
cosurfactants, which are the basic ingredients of nanoemulsions, can be formulated using other ingredients
such as plants to enhance the effect of nanoemulsions. Basil is one of the plants that can be used as a
mixture of nanoemulsion formulations containing secondary metabolites such as tannins, flavonoids,
essential oils and saponins (Utami et al., 2021). Azkawati (2016) explained that basil contains alkaloids,
tannins, flavonoids, saponins and eugenol compounds that can be used as antibacterials. Basil (Qcimum
basilicum L.) leaves have the potential to have antibacterial effects on Salmonella, Escherichia coli,
Campylobacter jejuni and Clostridium aerogenes (Rubab et al., 2017). Extracts from basil leaves have
biological activity that can be used as a deodorant, antidepressant, antipyretic, antidiabetic,
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antihyperglycemic, as well as antibacterial (Wahid et al., 2020). According to Kindangen et al. (2018), basil
(Ocimum basilicum 1..) leaves have antibacterial properties. The antibacterial results of the ethanolic extract
of basil leaves contained in the anti-acne gel had an inhibition zone diameter of 9,7 mm, 14.4 mm and 19.1
mm, which had the ability to inhibit Staphylococcus aureus bacteria at concentrations of 0.5%, 1%, and
1.5%. Arianto and Cindy (2019) explained in their research that variations of tween B0 and sorbitol
obtained stability during the nanoemulsion experiment within 12 weeks of storage at room temperature,
low and high. Kristiani et al. (2019) conducted research on Ocimum basilicum L. nanoemulsion with
essential oil where at a concentration of 2,5% Salmonella typhi bacteria could be inhibited and obtained
nanoemulsion stability with surfactant, namely tween 80 and co-surfactant PEG 400. However, research on
nanoemulsion with basil leaf extract (Qcimum basilicum L.) using various concentrations of surfactant
tween 80 and 36%, 37% and 38% has never been done. Sorbitol was used in this study as a cosurfactant.
Based on this, the researchers wanted to formulate and test the stability of the nanoemulsion extract of
Ocimum basilicum L. by making three variations of the concentration of tween 80 (36%. 37% and 38%),
which aim to determine the physical stability of the formulation in the presence of different concentrations
of tween 80.

METHOD
A. Research Design
The design of this research is experimental and uses the descriptive analysis method.

B. Research Location and Time
This research was conducted at the Pharmaceutical Technology Laboratory of STIKes Mitra
Keluarga in February—March 2022.

C. Population and Sample
The population and sample in this study were basil leaf extract (Qcimum basilicum L.) which were
obtained from a supplier Herbal Palapa Muda Perkasa located in Kalimulya, Depok City.

D. Procedure
1. Plant Determination
This examination aims to determine whether the basil used is a species of Ocimum
basilicum (L.). The basil plant samples were determined at the Herbarium Bogoriense, Botanical
Division of the BRIN Cibinong Biological Research Center.

2. Extraction By Maceration Method
The maceration method was used to extract 1.500 grams of simplicia powder at room
temperature. Maceration with 5 liters of 96 percent ethanol was completed in 3x24 hours. The
extract was filtered through filter paper every 24 hours until the filtrate was obtained (Yamlean,
2017). At about 40°C, the filtrate was evaporated with a rotary evaporator to separate the solvent
from the solute and get a thick basil leaf extract (Ahmadita, 2017; Ariani et al., 2020).

3. Basil Leaf Extract Phytochemical Screening
a. Alkaloid test
50 mg of the extract was dissolved with a few mL of HCL and then filtered. To the filtrate,
1-2 drops of Mayer, Wagner and Dragendortf reagents were added in ditferent test tubes. The
Mayer reagent will be characterized by the presence of a white or yellowish precipitate in the
tube. The Wagner reagent will be marked by the presence of a brown or blackish red
precipitate in the tube. The Dragendorft reagent will be marked by the presence of an orange
precipitate (Kumalasari and Andiarna, 2020).
b. Flavonoid Test
A total of 40 mg of extract was added with 100 mL of hot water. Then boil for 5 minutes,
then filtered. The filtrate was measured as much as 5 mL and then 0,05 mg of Mg powder and
1 mL of concentrated HCL were added. If it gives a brown or yellow color after vigorous
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shaking; it indicates flavonoid positive (Wowor et al., 2022).
Tannin Test

A total of 0,1 grams of extract added 10 mL of distilled water. Then filtered, the filtrate
added with reagent iron (III) chloride (FeCls) 1% 5 mL. If it causes a dark blue or green-black
color, the identification results show a positive tannin (Kumalasari and Andiarna, 2020).

d. Phenolic Test

A total of 2 mL of the sample was added 3-4 drops of FeCls. If a green, red, purple, blue or
solid black color is formed, the identification indicates a positive phenol (Wowor et al., 2022).

4. Formulation of Basil Leaf Extract Nanoemulsion

The nanoemulsion was made using an aqueous phase consisting of propyl paraben and

methyl paraben dissolved in distilled water, and then the aqueous phase was manually stirred with a
stirring rod. The solution was then heated on a hot plate, cooled and filtered (Mixture a).
Furthermore, the basil leaf extract was dissolved with some sorbitol and some other sorbitol was
used to dissolve sunflower oil. The extract that had been dissolved with sorbitol was put into a
glass beaker containing sunflower oil that had been dissolved in sorbitol (Mixture b). Put the
mixture into a glass beaker containing tween 80, then stir using a mixer. Put mixture b into a glass
beaker containing tween 80 and mixture a, then stir using a mixer at 450 rpm for 15 minutes. After
thoroughly mixing, the preparation is placed in a sonicator for 30 minutes (Arianto and Cindy,
2019). Table 1 shows the formula for basil leaf extract nanoemulsion.

Table 1. Nanoemulsion Preparation Formula (Arianto and Cindy, 2019)

Formula Function
Material Composition
(%) I II 111

Basil Leaf Extract 05 05 0.5 Antibacterial

Sunflower Oil 5 5 5 Qil Phase

Tween 80 36 37 38 Surfactant
Sorbitol 22 22 22 Cosurfactant
Methyl Paraben 0.1 0.1 0.1 Preservative
Propyl Paraben 002 0,02 002 Preservative

5. Characteristics and Evaluation of Nanoemulsion Preparations

a.

Organoleptic Test

Visual observations included color, odor and phase separation of nanoemulsion
preparations at room temperature (25°C) for 14 days of storage (Arianto and Cindy, 2019).
pH Test

Measurement of the pH of the preparation was carried out using a pH meter. The pH of the
nanoemulsion preparation must be in accordance with the pH of the skin, which is 4 5-6.5. A
number of nanoemulsions are inserted into the pH meter. Observations were made at room
temperature (25°C) for 14 days of storage (Arianto and Cindy, 2019).
Viscosity Test

Viscosity testing using a Brookfield LV-801 viscometer at room temperature (25°C) for 14
days. A total of 100 mL of the nanoemulsion preparation was measured, then put on spindle
number 4. Place the preparation under the spindle that has been installed. The spindle is lowered
to the limit of the spindle submerged in the preparation. The speed of the viscometer is set at the
correct rpm. The measurement results will be shown on the screen of the Brookfield viscometer
(Zulfa et al., 2019). The viscosity value of a good semisolid preparation is between 500 and
5000 ¢P (Kusuma ef al., 2017).
Transmittance Test

The transmittance percentage was measured at 650 nm with a UV-Vis spectrophotometer.
It was carried out at the beginning of the observation after the preparation was made by
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dissolving 100 mL of the basil leaf extract nanoemulsion in 5 mL of distilled water (Huda and
Wahyuningsih, 2018). The nanoemulsion preparation looks clear and transparent, as shown by
the fact that 90—-100% of light can pass through it (Indalifiany et al., 2021).
e. Nanoemulsion Particle Determination Test
The determination of particles from nanoemulsion preparations was measured by a particle
size analyzer (Horiba Scientific, Nanoparticle Analyzer SZ-100), which includes particle size
and polydispersity index. Testing was conducted at the beginning of the observation after the
preparation was made by means of 100 mL of nanoemulsion sample dissolved in 50 mL of
distilled water (Maharini et al., 2018). The nanoemulsion particle size ranges from 10-200 nm
(Ayuningtias et al., 2017). The polydispersity index value 0.5, including monodispersion,
indicates uniform droplet size (Adi et al., 2019).
f. Physical Stability Test
1) Centrifugation Test
The nanoemulsion preparation was put into Eppendorf as much as 1,5 mL, then centrifuged
for 30 minutes at a speed of 3000-4000 rpm for 30 minutes at the beginning of the
observation after the preparation was made (Winarti et al., 2016). The centrifugation test
makes sure that the nanoemulsion preparation is stable and that the phases don't separate
(Arianto and Cindy, 2019).
2) Freeze Thawing Test
This test was carried out by storing the nanoemulsion preparation for 24 hours at a cold
temperature (4°+2°C), then moving the preparation to room temperature (25°+2°C) for 24
hours (1 cycle). A total of 6 cycles were run for testing. The freeze thawing requirement is
stable during storage; there is no change in color, odor or phase separation (Rismarika et al.,
2020).

RESULTS
A. The Result Of Plant Determination
The determination test was carried out on March 4, 2022 at the Herbarium Bogoriense, Botany
Division of the BRIN Cibinong Biology Research Center. The results of the determination test obtained
are correct if the basil plant has the Latin name Ocimum basilicum (1..) with the Lamiaceae tribe.

B. Basil Leaf Extraction Results
The results of the basil leaf extract are blackish brown, have a distinctive aroma of basil leaves and
have a thick texture.

C. Basil Leaf Phytochemical Screening Results
The results of phytochemical screening of basil leaf extract were positive for containing alkaloids
with Mayer and Wagner reagents, flavonoids, tannins and phenolics. Meanwhile, with Dragendorff's
reagent the results obtained were negative for alkaloids.

D. Results Characteristics and Evaluation of Nanoemulsion Preparations
1. Results of Organoleptic Observations of Nanoemulsion
Tables 2, 3 and 4 show the organoleptic results of the basil leaf extract nanoemulsion having
different colors in the three formulas. All formulas have a distinctive odor of basil leaves and no
separation occurs.
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Table 2. Tween 80 Formulation I Organoleptic Test Results 36 %

Replication
Rep 1

Rep 2

Rep 3

Days to-
0
7
14
0
7
14
0
7
14

Color
Clear, Light brown
Clear, Light brown
Clear, Light brown
Clear, Light brown
Clear, Light brown
Clear, Light brown
Clear, Light brown
Clear, Light brown
Clear, Light brown

Odor
Typical basil leaves
Typical basil leaves
Typical basil leaves
Typical basil leaves
Typical basil leaves
Typical basil leaves
Typical basil leaves
Typical basil leaves
Typical basil leaves

Phase Separation
Not separating
Not separating
Not separating
Not separating
Not separating
Not separating
Not separating
Not separating

Not separating

Table 3. Tween 80 Formulation II Organoleptic Test Results 37%

Replication Days to- Color QOdor Phase Separation
Rep 1 0 Clear, slightly dark brown Typical basil leaves Not separating
7 Clear, slightly dark brown Typical basil leaves Not separating
14 Clear, slightly dark brown Typical basil leaves Not separating
Rep 2 0 Clear, slightly dark brown Typical basil leaves Not separating
7 Clear, slightly dark brown Typical basil leaves Not separating
14 Clear, slightly dark brown Typical basil leaves Not separating
Rep 3 0 Clear, slightly dark brown Typical basil leaves Not separating
7 Clear, slightly dark brown Typical basil leaves Not separating
14 Clear, slightly dark brown Typical basil leaves Not separating

Table 4. Tween 80 Formulation ITI Organoleptic Test Results 38 %

Replication Days to- Color Odor Phase Separation
Rep 1 0 Clear, Dark brown  Typical basil leaves Not separating
7 Clear, Dark brown Typical basil leaves Not separating
14 Clear, Dark brown  Typical basil leaves Not separating
Rep 2 0 Clear, Dark brown Typical basil leaves Not separating
7 Clear, Dark brown  Typical basil leaves Not separating
14 Clear, Dark brown  Typical basil leaves Not separating
Rep 3 0 Clear, Dark brown  Typical basil leaves Not separating
7 Clear, Dark brown  Typical basil leaves Not separating
14 Clear, Dark brown  Typical basil leaves Not separating

2. Nanoemulsion pH Test Results
Table 5 shows the results of the nanoemulsion pH test of the basil leaf extract, which was stable
and met the skin pH range of 4.5-6.5.
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Table 5. pH Test Results
pH
Days F1 F2 F3
to-  Tween8036% Tween8037% Tween 80 38%

Average #SD  Average+=SD  Average = SD

0 6.24 0,02 6,36 0,02 641 0,02
7 6.24 0,02 6,36 0,02 641 0,02
14 624%002  636+002 641002

3. Nanoemulsion Viscosity Test Results
Table 6 shows the results of the nanoemulsion test results of stable basil leaf extract and meets
the viscosity requirement range of 500-5000 cP.

Table 6. Viscosity Test Results
Viscosity (cP)
Days F1 F2 F3
to- Tween 80 36 % Tween 80 37% Tween 80 38%

Average = SD Average + SD Average + SD
0 1416,67 £52042 283333 + 14434 3000 =250

7 133633 £386,79 216667 + 14434  2166.67 + 144 34
14 133333+38188 191667+ 14434 2166,67+ 14434

4, Nanoemulsion Transmittance Test Result
Table 7 shows the transmittance test results of the basil leaf extract nanoemulsion that met the
transmittance requirement range of 90-100%.

Table 7. Transmittance Test Results
Transmittance (%)
F1 F2 F3
Tween 80 36%  Tween 8037%  Tween 80 38%
Average + SD Average = SD Average + SD
96,7 + 0,005 97.9 + 0,003 917 +0,02

5. Nanoemulsion Particle Determination Test Result
Table 8 shows the particle size test results for basil leaf extract nanoemulsions that meet the
requirements for a particle size of 10-100 nm.

Table 8. Particle Size Test Results
Particle Size (nm)
F1 F2 F3
Tween 80 36% Tween 80 37% Tween 80 38%
Average = SD Average = SD Average = SD
1443+ 0.21 14,73 + 0,06 15+0.,12

Table 9 shows the results of the nanoemulsion polydispersity index test of basil leaf extract
meeting the range of requirements for the polydispersity index <0.5.
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Table 9. Polidispersity Index Test Results
Polydispersity Index
F1 F2 F3
Tween 80 36% Tween 80 37% Tween 80 38%
Average + SD Average = SD Average + SD
0,38 + 0,04 042 +006 0,37 +0,01

6. Physical Stability Test Results of Basil Leaf Nanoemulsion
The stability of basil leaf nanoemulsion was tested using centrifugation and freeze-thawing. The
results of the centrifugation test of basil leaf extract nanoemulsion using surfactant tween 80 with
concentrations of 36%, 37 and 38% with 3 replications met the requirements for centrifugation,
namely no separation. Then the results of the freeze thawing test using surfactant tween 80 with
concentrations of 36%, 37% and 38% with 3 replications for 6 cycles met the freeze thawing
requirements, namely no change in color, odor and phase separation.

DISCUSSION

The manufacture of basil leaf extract is done using maceration method, using 96% ethanol as
solvent. The extract obtained was blackish brown in color, had a distinctive aroma of basil leaves and had
a thick texture. The results obtained in accordance with the research of Risnayanti and Dalimunthe (2022)
are dark brown-black in color, have a distinctive aroma of basil leaves and have a thick extract texture. The
extraction of 1.500 g of dried simplicia of basil leaves resulted in a thick extract of 1054 g of basil leaves
with an extract yield of 7,03%. The yield obtained is in accordance with the requirements of the
Indonesian Herbal Pharmacopoeia (2017), which is not less than 5.6%.

The results of the phytochemical test of alkaloids with Mayer's reagent on samples of basil leaf
extract (Ocimum basilicum 1..) were positive for alkaloids, these results were in accordance with previous
research conducted by Warsi and Sholichah (2017) when the sample was dripped with Mayer reagent, a
white precipitate was formed. In the alkaloid test using Wagner's reagent on a sample of basil leaf extract
(Ocimum basilicum 1..) the results obtained were positive for containing alkaloids, these results were in
accordance with previous research conducted by Kumalasari and Andiarna (2020) which formed a
blackish red precipitate. Testing of alkaloids with Dragendortt's reagent on samples of basil leaf extract
(Ocimum basilicum L.) showed negative results, namely the formation of an orange precipitate, where the
results were the same as the research conducted by Harianja et al. (2020) negative result no orange
precipitate formed. Identification of flavonoids in samples of basil leaf extract (Ocimum basilicum L.)
positive for flavonoids, these results are in accordance with previous studies conducted by Harianja er al.
(2020) formed an orange-red and brown solution. Identification of tannins in samples of basil leaf extract
(Ocimum basilicum L.) positive for tamnins, these results are in accordance with previous research
conducted by Kumalasari and Andiarna (2020) which formed a blackish green color. The results of the
phenol phytochemical test on the basil leaf extract sample (Ocimum basilicum L.) were positive for
containing phenol, these results were in accordance with previous research conducted by Harianja et al.
(2020) a greenish black solution was formed.

There are three formula modifications in this study, namely at a concentration of tween 80,
consisting of Fl (tween 80, 36%), F2 (tween 80, 37%) and F3 (tween 80, 38%). Each formula was carried
out three replications to see the physical stability of the nanoemulsion preparation. There are several test
evaluations to see the physical stability of nanoemulsion preparations modified with tween 80
concentration, namely organoleptic tests, pH, viscosity, transmittance, particle determination and stability
(centrifugation and freeze thawing tests). In this study, changing the amount of Tween 80 didn't change
how stable the nanoemulsion was physically. Because of this, these three formulas were part of a stable
and good formulation because they met the test evaluation requirements during storage.

In this study, organoleptically, there were slight differences in color observations, namely formula
1 tween 80 36% was clear light brown, formula 2 tween 80 37% was clear, slightly dark brown and
formula 3 tween 80 38% was clear dark brown. The use of basil leaf extract and variations of tween 80 as a
surfactant have an effect on the color of the nanoemulsion preparations, where the higher the tween 80
used, the darker the color of the resulting preparation. Meanwhile, the observation of odor and phase
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separation gave the same results, which had a characteristic odor of basil leaves and no separation
occurred.

The pH value of the preparation was determined by using the pH test on the three formulas.
Because these topical preparations will be applied to the skin, it is important to consider how safe these
preparations are when used (Zulfa, 2020). The pH of the topical preparation is between 4.5-6.5 according
to the pH range of the skin. Skin irritation can occur if the pH of the preparation is too acidic and scaly
skin can occur if the pH is too alkaline caused by damage to the acid mantle in the stratum corneum
(Rahmaniyah, 2018). Based on the test results, the pH value of the nanoemulsion preparations ranged from
6.24-6,41 so that the three formulas were included in the safe skin pH range, which was between 4,5-6.5
for topical use. The pH measurement results show that the higher the concentration of tween 80 used, the
higher the pH of the nanoemulsion preparation obtained, namely F1 (tween 80 36%) an average of 6,24,
F2 (tween 80 37%) an average of 6,36 and F3 (tween 80 38%) an average of 6.41. This is possible because
tween 80 has a pH of 6-8, so the higher the concentration of tween 80, the higher the pH value of the
preparation (Handayani et al., 2018). After 14 days, the pH of the three formulas did not change. This
shows that the preparation was stable.

Viscosity testing on nanoemulsion preparations was carried out to determine the viscosity. The
release of the active ingredient from the preparation is influenced by the viscosity of the preparation
(Hidayati, 2020). The viscosity value of semisolid preparations for topical use ranges from 500-5000 cP
(Kusuma et al., 2017). The viscosity test on the basil leaf extract nanoemulsion was measured 3 times for
14 days, namely days 0, 7 and 14. On day 0 of the three formulas, the viscosity values ranged from
1416,67 - 3000 cP. On the 7th day of the three formulas the viscosity values ranged from 1336,33 —
2166.67 cP. On the 14th day of the three formulas, the viscosity values ranged from 133633 — 2166.,67 cP.
The three formulas fall into the required range between 500-5000 cP. The results of the viscosity
measurement showed that the higher the concentration of tween 80 used, the higher the viscosity of the
nanoemulsion preparation. This increase in viscosity is due to the effect of surfactant concentration in the
preparation, which induces flocculation between the dispersed particles, increasing the viscosity of the
nanoemulsion preparation (Hakim et al., 2018). The viscosity values of the three formulas showed a
decrease during storage. but remained within the required range. Improper temperature conditions and
storage procedures can cause a decrease in viscosity. This means that the surface tension of the preparation
has gone down, which could make the preparation less stable (Mardikasari et al., 2016).

The clarity of the nanoemulsion formulations was assessed using the transmittance test. The
percentage of transmittance to ensure the purity of the nanoemulsion preparations as a result of visual
observation using distilled water as a comparison. The transmittance value shows the comparison between
the light intensity that appears after interacting with the test substance and the light intensity that appears
before engaging the test substance (Daud et al., 2017). The preparation has a clear and transparent
appearance, as evidenced by the transmittance percentage of 90-100% (Indalifiany et al., 2021). The
results of the measurement of the transmittance of the nanoemulsion preparations obtained are F1 (tween
80 36%) an average of 96.7%. F2 (tween 80 37%) an average of 97,9% and F3 (tween 80 38%) an average
of 91,7%. The three formulas have transmittance values that are not much different and fall into the
required range between 90-100%. The formation of nanoemulsions is indicated by a clear preparation,
therefore the higher the clarity value, the better the nanoemulsion preparation (Daud et al.,2017).

The particle determination test was carried out at the beginning of the observation after the
preparation was made, namely day 0 of the three formulas. The results of the nanoemulsion preparation
particle size obtained are F1 (tween 80 36%) an average of 1443 nm, F2 (tween 80 37%) an average of
14.73 nm and F3 (tween 80 38%) an average of 15 nm. The particle sizes of the three formulas were in
accordance with the requirements ranging from 10-200 nm (Ayuningtias et al., 2017). The smaller the
particle size the better for drug absorption and release (Winarti et al., 2016). The measurement results
showed that the formulations of formulas 1, 2 and 3 had different sizes but were not significant. This is due
to the difficulty of uniforming the two different systems, as well as other parameters such as duration and
speed of stirring (Nurpermatasari and Emoviya, 2020). The particle size of the nanoemulsion is also
affected by the surfactant concentration. Surfactants act as emulsifiers, reducing the amount of free energy
required to make nanoemulsions by lowering the interfacial tension in the oil-in-water system. The
surfactants produce a film layer on the droplet surface in an o/w nanoemulsion system consisting of a
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nonionic surfactant. Droplets will not enter the dispersion medium because of the film layer (Maharini et
al., 2018). The nanoemulsion preparation has an average particle size of about 5-200 nm, so the
nanoemulsion preparation has high kinetic stability (Mardikasari et al., 2016). Nanoemulsion preparations
with a particle size of less than 90 nm have been shown to be more stable against sedimentation (Pratiwi et
al., 2018).

The polydispersity index is a measurement of the molecular mass distribution of the sample
(Handalis, 2018). The polydispersity index value shows information about the physical stability of the
dispersion system and the uniformity of droplet size (Zulfa, 2020). All formulas that have a polydispersity
index value <0.5 indicate that the resulting globules vary. The range of polydispersity index values that are
well accepted is 0 (monodispersive particles) to 0.5 (large size distribution) (Adi et al., 2019). The low
polyspersity index value indicates that the resulting dispersion system is more stable over time (Maharini
et al., 2018). The results of the polyspersity index of nanoemulsion preparations obtained are F1 (tween 80
36%) an average of 0,38, F2 (tween 80 37%) an average of 0.42 and F3 (tween 80 38%) an average of
0,37. The polypersity index value of the three formulas yvielded a value of less than 0.5 which indicates that
the level of particle size uniformity and will be stable in long-term storage (Maharini et al., 2018).

To determine the mechanical stability of the preparation, a centrifugation test was carried out. The
centrifugation test on the basil leaf extract nanoemulsion was carried out at the beginning of the
observation after the preparation was made, namely day 0 for each formula. Centrifugation testing can
describe the stability of nanoemulsion preparations under the influence of the earth's gravity for a period of
one year (Hakim et al., 2018). The purpose of the centrifugation test is to see whether the nanoemulsion
preparation is stable by observing the phase separation after centrifugation. This test is needed to
determine the impact of product transportation shocks on the physical appearance of a product (Daud et al.,
2017). The results obtained from this test, the three formulas remained stable and there was no phase
separation. Indicates that the preparation is stable for one year against the force of gravity.

A freeze thawing test was used to see whether the nanoemulsion preparation changes after storage
and temperature differences. The results obtained in this test after 6 cycles were consistent. There was no
difference between before and after the test. The three formulas remained stable and did not change
organoleptically in terms of color, odor and phase separation. This is due to the presence of tween 80 in the
preparation, which helps to keep the nanoemulsion preparation stable (Aulia, 2017).

CONCLUSION

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

1. Basil leaf extract (Qcimum basilicum L.) can be formulated into nanoemulsion preparations with
variations in tween 80 concentrations of 36%, 37% and 38%. The three formulas are included in the
requirements for nanoemulsion preparations, namely organoleptic, pH, viscosity, transmittance,
particle determination and stability. And has good physical stability during the storage period of 14
days.

2. Basil leaf extract nanoemulsion (Ocimum basilicum L.) with a concentration of 36% in F1 is the best
nanoemulsion with clear characteristics of light brown color, characteristic odor of basil leaves, has a
pH value of 6,24, viscosity 1333,33 — 1416.67 cP, transmittance 96.7%, particle size of 14,43 nm and
polydispersity index of 0,38. It remains stable without changing color, odor or phase separation after
centrifugation and freeze thawing tests.
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