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Abstract - Homogenization is the process of homogenizing particle size in an effort to maintain the stability of a mixture formed
from 2 phases that cannot be fused or commonly called emulsions. This study aims to analyze the effect of homogenization speed and
differences in solid concentration in homogenization process using homogenizer. The ingredients used are Virgin Coconut Oil as a
solute, Aquadest as a solvent, and soy lecithin as an emulsifier. Several stages of analysis are density, viscosity, microscopic, and
emulsion stability analysis. The results obtained from this study were optimum stirring speed of 22,000 rpm with optimum
homogenization time of 4 minutes, solid concentration of 60% obtaining density of 0.78 gr/mL, viscosity of 5.86 cP, stability of 100%,
and most stable microscope test. The results showed that the greater the stirring speed and time, the smaller the density and
viscosity value produced and the greater the stability value obtained. The greater the concentration of solids, the greater the density,
viscosity, and stability of the emulsion.
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1. Introduction
The process of mixing (homogenization) is
undertaken and required in many food, cosmetic,
pharmaceutical, and other industries. Developments in
the research into emulsion continue to grow as
emulsion offers benefits, among other things is in the
pharmaceutical industry in which emulsion formation
can reduce odor and unpleasant taste of oil.
Homogenization is the process of converting two fluids
that are immiscible (cannot be mixed) into emulsion.
Homogenization in mixing, emulsification, and
suspension technologies is known as an operation
which essentially consists of two stages: first, droplet
size reduction in the inner part phase and second, the
simultaneous distributing of droplets into the
continuous phase [1]. The tool designed to perform the
emulsion process is called a homogenizer [2].
According to [3], things which need to be
considered during the homogenization process are: (i)
the fat globular diameter resulting from the
homogenization process should not be too small (the
newly produced globular surface is too large) and (ii)
homogenization is carried out at a relatively high
temperature (68-70 oC). The higher the homogenization
temperature is the fewer the membrane-forming
materials required to form new membranes, (iii) the
addition of membrane-forming materials.

According to [4], factors that influence the
droplet size generated by homogenization include the
type of emulsion used, the temperature, characteristics
of the phase components, and the input energy. The
small droplet size generated by homogenization can
increase the dispersed phase. As a result, viscosity
increases and emulsifier absorption may increase as
well. Insufficient emulsifier to cover droplets’ surface
will lead to coalescence. Emulsification also requires the
right homogenization time. The intensity and duration
of the mixing process depends on the time it takes to
dissolve and distribute the materials to be mixed evenly.
Emulsifier can be defined as a compound
having surface activities (surfactant) so as to reduce the
surface tension between the air and liquid and liquid
and liquid contained in a food system [5]. Lecithin is one
of the emulsifiers that actively reduces the surface
tension in emulsion production. Crude lecithin is usually
obtained from soybeans and egg yolks. This lecithin is a
mixture
of
lipids
(phospholipids)
with
phosphatidylcholine, ethanolamine, and inositol as the
main components [6].
The purpose of the study was to analyze the
effect of homogenization speed and differences in solid
concentration in homogenization process using
homogenizer. It is necessary to study the influence of
time, stirring speed, and concentration of solids on
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2. Methodology
2.1 Materials
The main ingredient for this study was Virgin
Coconut Oil which was purchased from Indrasari
Chemical Shop Semarang and aquadest as solven as well
as soy lecithin as an emulsifier to reduce surface tension
in emulsion production.
The main equipment used in this study was the
D-500 homogenizer. As for the purposes of analysis,
used
piknometer, viscosimeter
ostwald,
and
microscope.
2.2 Procedure
2.2.1 Emulsification of Virgin Coconut Oil
The emulsification process of Virgin Coconut
Oil is carried out by mixing VCO, aquadest, and soy
lecithin into beaker glasses with solid concentrations of
40% and 60% and the ratio between soy lecithin and
VCO is 1;16. After all the ingredients are mixed then
done
homogenization
with
homogenizer. The
homogenization process is carried out at a speed of
18000 rpm and 22000 rpm for 2 minutes and 4 minutes.
The composition of each sample is shown in Table 1.
Table 1. Composition of each Virgin Coconut Oil Emulsion
Sample

Sample

Stirring
Speed
(rpm)

Stirring
Time
(minutes)

Solids
Concentration
(%)

1
2
3
4
5
6
7
8

18000
22000
18000
22000
18000
22000
18000
22000

2
2
4
4
2
2
4
4

40
40
40
40
60
60
60
60

3. Analysis
3.1 Density Analysis
Density measurements are performed to
measure the density of emulsions formed using a
piknometer [7]. Sample density is calculated using the
formula:
𝜌=

𝑚𝑎𝑠𝑠 𝑝𝑦𝑐𝑛𝑜𝑚𝑒𝑡𝑒𝑟 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 − 𝑒𝑚𝑝𝑡𝑦 𝑝𝑦𝑐𝑛𝑜𝑚𝑒𝑡𝑒𝑟
𝑝𝑦𝑐𝑛𝑜𝑚𝑒𝑡𝑒𝑟 𝑣𝑜𝑙𝑢𝑚𝑒

3.2 Viscosity Analysis
Viscosity analysis is conducted to see viscosity
condition after homogenization. This analysis was
conducted using the Ostwald Viscometer, where later
the processed VCO is inserted into the Ostwald
Viscometer, then sucks it with a suction ball to the

upper limit mark. When the suction ball is released,
calculate the time it takes for the fluid to reach the
lower limit mark [8]. The viscosity of the sample can be
calculated by the following formula.
μ=

txρ
μo
to x ρo

3.3 Stability Analysis
Emulsion stability tests are conducted to
determine the condition of the emulsion after
processing with a predetermined and varied treatment.
After homogenized observed emulsion stability for 24
hours and put in the refrigerator temperature 4◦ C.
Further observations are made so that it can be seen if
there is separation during the observation time [9].
Performed calculations using formulas:
creaming index=

height of the creaming phase
x 100%
height of the total emulsion

3.4 Microscopic Analysis
This microscopic analysis refers to research
conducted by Suprobo & Rahmi [10], which has been
adapted. In the emulsion that has been formed
microscopic testing using a microscope so that it can be
known the particle size of the emulsion that has been
produced is uniform. Where the smaller the particle size
indicates the emulsion formed is stable.
4. Results and Discussion
In this study aimed to homogenize Virgin
Coconut Oil and aquadest with soy lecithin as an
emulsifier with variations in length of time, stirring
speed, and concentration of solids against density,
viscosity, stability, and microscopic values.

Density (gr/mL)

density, viscosity, stability, and microscopic. In this
study, stirring speed was set at 18000 rpm and 22000
rpm, time 2 minutes and 4 minutes with solid
concentrations of 40% and 60%. Homogenization in
vegetable oils has been widely done. In this study, the
raw material used is Virgin Coconut Oil.
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Figure 1. The Effect of Stirring Speed, Time, and Concentration
of Solids ( 40% (2 minutes); 60% (2 minutes); 40% (4
minutes); 60% (4 minutes)) against Density

Can be seen in Figure 1. That the longer the
stirring time and the increasing stirring speed will
decrease the density value [11]. The higher the
emulsifier concentration added to the VCO emulsion will
increase the overall emulsion weight [12]. Density is
directly proportional to viscosity. The greater the
density, the greater the viscosity value and vice versa.
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From the graphic in Figure 1. obtained the
lowest density value in sample 8 with a homogenization
time of 4 minutes and a speed of 22000 rpm of 0.76
gr/mL, while the highest density value in the sample 1
with a homogenization time of 2 minutes and a speed of
18000 rpm is 0.88 gr/mL.
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Figure 2. The Effect of Stirring Speed, Time, and Concentration
of Solids ( 40% (2 minutes); 60% (2 minutes); 40% (4
minutes); 60% (4 minutes)) against Viscosity

Can be seen in Figure 2. That the longer the
stirring time and the increased speed at the time of
homogenization of the resulting viscosity value the
smaller. According to [11] the longer the stirring time
and the increased speed can decrease the viscosity value
of the emulsion. According to [13] the viscosity of the
emulsion is increasing, where the higher the emulsifier

Emulsion Stability (%)

Viscosity (cP)

20

concentration of soy lecithin, the greater the viscosity
obtained. This means that the length of stirring time and
homogenization speed are directly proportional to the
viscosity value and the concentration of solids is
inversely proportional to the viscosity value.
From the graph in Figure 2, it can be seen that
the viscosity value decreases with the length of time and
the speed of homogenization of the emulsion. The
highest viscosity value is obtained at a concentration of
60% with a lap time of 2 minutes and a speed of 18000
rpm of 14.38 cP and the lowest viscosity value obtained
at a concentration of 40% with a lap time of 4 minutes
and a speed of 22000 rpm of 1.66 cP.
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Figure 3. The Effect of Stirring Speed, Time, and Concentration
of Solids ( 40% (2 minutes); 60% (2 minutes); 40% (4
minutes); 60% (4 minutes)) against Emulsion Stability

Table 2. Microscopic Analysis Test Results Using a Microscope With 10 Times Magnifications
40%
60%
Stirring Speed 18000 rpm
2 minutes

4 minutes

Stirring Speed 22000 rpm
2 minutes

4 minutes
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Can be seen in Figure 3. That the value of %
stability
increases
with
increasing
time,
homogenization speed, and concentration of solids.
This is because increased speed, length of stirring
time, and concentration of solids play an important
role in emulsion formation and emulsion stability
levels. According to [14] increasing time and
increased homogenization speed play a role in
emulsion formation and emulsion stability. According
to [15] the stability of the emulsion is increasing,
where the higher the emulsifier concentration of soy
lecithin, the greater the stability obtained.From the
graph in Figure 3 can be seen the result of % stability
is in accordance with the stated by [15] that is the
highest obtained at a concentration of 60% with a
homogenization time of 4 minutes and a speed of
22000 rpm that is 100% and the lowest stability %
obtained at a concentration of 40% with a length of 2
minutes and a speed of 18000 rpm that is 47%.
In Table 2. is the result of observation using a
microscope with magnification 10 times. From the
picture above it can be seen that sample 1 with
stirring speed of 18,000 rpm with a time of 2 minutes
and solids concentration of 40% have a poor level of
stability among the eight samples observed because
the particle size of the water is not the same and the
distribution is uneven. As for sample 8 with a speed
of 22,000 for 4 minutes the concentration of solids
60% can be said to be the most stable sample where
it can be seen that the size of the water particles are
uniform and the distribution is evenly distributed.
The results are in accordance with the theory
that the higher the stirring speed, time, and
concentration of solids lead to increased homogenity,
resulting in increased emulsion stability [15].
5. Conclusions
The effect of speed and length of time at the
time of homogenization process increases the
homogenization that plays a role in the formation of
emulsions. The higher the stirring speed and the
longer the stirring time, the density and viscosity
values will decrease. However, the increased stirring
speed and the longer the stirring time will prolong
the separation time of the oil emulsion in water. The
stability of the emulsion is increasing, where the
higher the emulsifier concentration of soy lecithin,
the greater the stability obtained. Similarly, density
and viscosity increase as solid concentrations
increase. The optimum results obtained in this study
for the homogenization process of VCO emulsions are
at a speed of 22000 rpm and stirring time of 4
minutes.
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