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Abstract

Radiation generated by mobile phones can potentially cause health problems to users. This study
aims to limit or suppress the effects of electromagnetic wave radiation using multifunctional fluids,
namely eco enzymes. There are 2 treatments, namely using eco enzymes measuring 600 ml and
1.2 L with 6 passes with a certain distance and a duration of 0 minutes, 5 minutes, 10 minutes, 15
minutes, 20 minutes, 25 minutes, and 30 minutes. The results of data analysis were carried out
using the effectiveness equation. The highest average values of the electric field and magnetic field
were found on path A before using the eco enzyme, with measurements of 6 V/m and 0.18 puT.
Eco enzyme successfully reduced electromagnetic radiation from mobile phones with an
effectiveness of 53%. Therefore, eco enzyme is very useful as an environmentally friendly material

Electromagnetic Radiation
Mobile phones

that can protect us from exposure to electromagnetic radiation.

*) e-mail: pingki915@gmail.com

1. INTRODUCTION

In the sophisticated and technology-filled era, almost everyone
has a mobile phone (HP). Until now mobile phone users
continue to increase rapidly, even in modern society mobile
phones have become a primary need such as food and drinks
but without realizing that in addition to providing the benefits,
mobile phones can also cause harmful effects on health
because mobile phones emit radiation [1], [2]. Radiation is the
spread of elementary particles and radiant energy from a
radiation source to a surrounding medium or destination [3],
[4]. Radiation emitted by mobile phones is a form of
electromagnetic waves where it can penetrate the vacuum of
space. Radiation from mobile phones can cumulatively cause
various diseases, including brain cancer, brain tumors,
Alzheimer's, fatigue and the mildest is that it can cause
headaches [5].

In 2001, the US Federal Communication Commission
(FCC) tested the level of radiation emitted by several mobile
phones [6] where the results showed that the mobile phone that
had the lowest radiation was Motorola VV3688/8088 with 0.02
W/cm? radiation and Philips Genie mobile phones had the
highest radiation of 1.52 W/cm? [7] Long-term exposure to
electromagnetic waves from electrical appliances causes
fatigue, tired eyes, stiff neck, headaches, restlessness and
others. Electromagnetic waves can also cause immune system
weakness, loss of calcium, and many other problems [8].
Therefore, to reduce the negative impact of electromagnetic
waves, it can be limited with fluids, namely eco enzymes [9].
Eco enzyme is a multifunctional organic solution produced
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through a fermentation process derived from the remaining
organic matter, sugar, and water [10]. The color of this enzyme
eco-liquid is dark brown or light brown and has a strong fresh
sour aroma. This eco enzyme is the discovery of Dr. Rosukon
Poompanyong from Thailand [11]. He is a researcher and
environmentalist and founder of the Organic Agriculture
Association of Thailand. From this effort and innovation, he
was awarded an award by FAO Regional Thailand in 2003.

The purpose of this study is to determine the amount of
electromagnetic wave radiation emitted by mobile phones
before and after using eco enzymes and know the influence of
eco enzymes in reducing the circulation of electromagnetic
waves emitted by mobile phones.

2. MATERIALS AND METHODS

This experimental research was conducted in the Laboratory
of Experimental Physics, Department of Physics, Faculty of
Mathematics and Natural Sciences, Tadulako University in
September 16-30, 2022. Before conducting research, the
researchers prepared tools and materials such as eco enzymes,
electromagnetic radiation tester measuring instruments,
samsumg brand mobile phones, rulers, stopwatches, laptops
and multi-parameter testers. Electromagnetic radiation
measurements on mobile phones are carried out when
watching online videos. In this study, 24 measurement points
were used which were divided into 6 passes, namely trajectory
A (front), trajectory B (rear), trajectory C (right side),
trajectory D (left side), trajectory E (top) and trajectory F
(bottom) using before / after eco enzymes. The size of the eco
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enzyme is divided into two sizes, namely the 600 ml eco
enzyme and 1.2 L eco enzyme with each size spaced 4 cm, 8
cm, 12 cm and 16 cm with a duration of 5 minutes, 10 minutes,
15 minutes, 20 minutes, 25 minutes and 30 minutes.

Mobile phone radiation measurement is done by
positioning the mobile phone horizontally and vertically.
Mobile radiation measurement techniques using eco enzyme
can be seen in the following picture:

E (Top)
16

D (Left Side)
16

A (Front)

F (Bottom)

Figure 1. Measurement point design

Measurement of electromagnetic radiation on mobile
phones is done when watching online videos. The value of
radiation exposure obtained at the measurement point (Figure
1). Each measurement point measured the amount of radiation
exposure as much as 7 times the time variation each with the
provision of duration of 0 minutes, 5 minutes, 10 minutes, 15
minutes, 20 minutes, 25 minutes and 30 minutes and distance
variations of 4 cm, 8 cm, 12 cm and 16 cm. The measurement
results were divided into 2 groups, namely radiation
measurement without using Eco Enzyme and radiation
measurement using 600 ml and 1.2 L eco enzymes. Data
obtained from the results of measuring electromagnetic
radiation on mobile phones using electromagnetic radiation
tester measuring instruments with variations in distance and
time where the data is presented in graphic form. And to find
out the effectiveness of eco enzyme 600 ml and 1.2 L can use
the following equation.

Eg = ETeE"EEE o 1009% 1)
ETEE

Ep = BreE=BEE 100, 2)
BTEE

where:
Ee = Electric field effectiveness (%)
Es = Magnetic field effectiveness (%)
Eree = Electric field without eco enzyme
Ee = Electric field using eco enzymes
Bree = Magnetic field without enzyme eco
Bee = Magpnetic field using eco enzymes

3. RESULTS AND DISCUSSION

The resulting radiation consists of an electric field (V/m) and
a magnetic field (uT). Changes in exposure to electromagnetic
radiation with variations in distance and time can be seen in
Figure 2 and Figure 3. The results of the analysis of the
physical and chemical properties of eco enzyme.

Table 1. Measurement results of pH, EC and TDS eco enzyme

- Conductivi Total Dissolved
Acidity Degree (pH) (EC) ty Solid (TDS)
3 3 1728

From Table 1 can be seen the value of acidity (pH) eco
enzyme 3, conductivity (EC) 3 pS/cm and total dissolved
(TDS) 1728 mg/L. The results of measuring the electric field
without using eco enzyme can be seen in Figure 2. Based on
Figure 2.3, it shows that in conditions without eco enzyme
juxtaposing. The track that has the highest average electric
field is track A (front) at a distance of 4 cm of 6 VV/m, a distance
of 8 cm of 4 V/m, a distance of 12 cm of 3 V/m, a distance of
16 cm of 3 V / m. While the lowest electric field is the E (top)
and F (bottom) trajectories— at a distance of 4 cm of 2 V/m, a
distance of 8 cm of 2 V/m, a distance of 12 cm 1 V/m, a
distance of 16 cm of 1 V/m. It can be seen that radiation
exposure undergoes changes. This happens because it is
influenced by the distance from the radiation source, where the
longer the distance from radiation exposure, the smaller the
dose received.

Based on Figure 2.b, it shows that under conditions of 600
ml eco enzyme juxtaposed. The trajectory that has the highest
average electric field is trajectory A (front) at a distance of 4
cm of 3 V/m, a distance of 8 cm of 2 V/m, a distance of 12 cm
of 1 V/m, a distance of 16 cm of 1 V/m., while the lowest
electric field is the path of E (top) and F (bottom)- at a distance
of 4 cm of 2 V/m, distance 8 cm by 2 VV/m, distance 12 cm by
1 V/m, distance 16 cm by 1 VV/m. It can be seen that radiation
exposure undergoes changes. This happens because it is
influenced by the distance from the radiation source, in which
the longer the distance from radiation exposure, the smaller the
dose received.

Based on Figure 2.c, it shows that under conditions of eco
enzyme juxtaposed 1.2 L. The trajectory that has the highest
average electric field is trajectory A (front) at a distance of 4
cm of 3 V/m, a distance of 8 cm of 2 V/m, a distance of 12 cm
of 1 V/m, a distance of 16 cm of 1 V/m. while the lowest
electric field is the path E (top) and F (bottom)- at a distance
of 4 cm of 2 V/m, distance 8 cm by 2 VV/m, distance 12 cm by
1 V/m, distance 16 cm by 1 VV/m. It can be seen that radiation
exposure undergoes changes. This happens because it is
influenced by the distance from the radiation source
suggesting that the longer the distance from radiation
exposure, the smaller the dose received. The results of
magnetic field measurements without using eco enzyme can
be seen in Figure 3.
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Figure 2. Electric field values on the mobile phone: a. without using eco enzyme, b. using 600 mL of eco enzyme, and c. using
1.2 L of eco enzyme
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Figure 3. Magnetic field values on the mobile phone: a. without using eco enzyme, b. using 600 mL of eco enzyme, and c. using
1.2 L of eco enzyme

Based on Figure 3.a, it shows that in conditions withouteco  distance of 4 cm of 0.07 uT, a distance of 8 cm of 0.07 uT, a
enzyme juxtaposing. The trajectory that has the highest distance of 12 cm of 0.05 uT, a distance of 16 cm of 0.05 uT.
average magnetic field is trajectory A (front) at a distance of 4 It can be seen that radiation exposure undergoes changes. This
cm of 0.18 uT, a distance of 8 cm of 0.15 pT, a distance of 12 happens because it is influenced by the distance from the
cm of 0.1 uT, a distance of 16 cm of 0.07 pT. While the lowest  radiation source. Where the longer the distance from radiation
magnetic field is the trajectory E (top) and F (bottom)- at a  exposure, the smaller the dose received.
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Based on Figure 3.b, it shows that under conditions of 600
ml eco enzyme juxtaposed. The trajectory that has the highest
average magnetic field is trajectory A (front) at a distance of 4
cm of 0.15 uT, a distance of 8 cm of 0.1 uT, a distance of 12
cm of 0.05 uT, a distance of 16 cm of 0.04 uT. While the
lowest magnetic field is the trajectory E (top) and F (bottom)-
at a distance of 4 cm of 0.07 puT, a distance of 8 cm of 0.06 and
0.05 uT, a distance of 12 cm 0.05 pT, a distance of 16 cm of
0.03 uT. It can be seen that radiation exposure undergoes
changes. This happens because it is influenced by the distance
from the radiation source. Where the longer the distance from
radiation exposure, the smaller the dose received.

Based on Figure 3.c, it shows that under conditions of eco
enzyme juxtaposed 1.2 L. The trajectory that has the highest
average magnetic field is trajectory A (front) at a distance of 4
cm of 0.15 uT, a distance of 8§ cm of 0.09 uT, a distance of 12
cm of 0.05 pT, a distance of 16 cm of 0.04 uT. While the
lowest magnetic field is the trajectory E (top) and F (bottom)-
at a distance of 4 cm of 0.07 uT, a distance of 8 cm of 0.06 and
0.05 uT, a distance of 12 cm 0.05 puT, a distance of 16 cm of
0.03 puT. It can be seen that radiation exposure undergoes
changes. This happens because it is influenced by the distance
from the radiation source. Where the longer the distance from
radiation exposure, the smaller the dose received. The
determination of the effectiveness value of eco enzyme 600 ml
and 1.2 L can be calculated using equations 1 and 2. The
following is a table of effectiveness using eco enzymes. (Table
2 and Table 3)

Table 2. Analysis of the effectiveness of electromagnetic radiation
in all trajectories using eco enzyme 600 ml

Track Average Electric Field Average Magnetic

Name Effectiveness Field Effectiveness
(V/m) (nT)

Pass A 52% 36%

Pass B 42% 15%

Pass C 19% 11%

Pass D 12% 8%

Pass E 0 1%

Pass F 0 1%

Table 3. Analysis of the effectiveness of electromagnetic radiation
in all trajectories using eco enzyme 1,2 L

Track Average Electric Average Magnetic Field

Name Field Effectiveness Effectiveness
(V/m) (uT)

Pass A 53% 39%

Pass B 46% 15%

Pass C 25% 18%

Pass D 22% 8%

Pass E 0 1%

Pass F 0 2%

Table 2 and Table 3 show the effectiveness of using eco
enzymes with sizes of 600 ml and 1.2 L. In trajectory A, the
average effectiveness of eco enzyme electric fields measuring
600 ml and 1.2 L is 52% and 53%. The average effectiveness
of magnetic fields measuring eco enzyme 600 mland 1.2 L is
36% and 39%. Pathway B the average effectiveness of the
electric field of eco enzyme size 600 ml and 1.2 L is 42% and
46%. The average effectiveness of magnetic fields measuring
eco enzyme 600 ml and 1.2 L is 15%. In trajectory C the

average effectiveness of the electric field of eco enzyme size
600 ml and 1.2 L is 19% and 25%. The average effectiveness
of magnetic fields measuring eco enzyme 600 mland 1.2 L is
11% and 18%. Pass D the average effectiveness of the eco
enzyme electric field size of 600 ml and 1.2 L is 12% and 22%.
The average effectiveness of magnetic fields measuring eco
enzyme 600 ml and 1.2 L is 8%. Trajectory E the average
effectiveness of the eco enzyme electric field size 600 ml and
1.2 L is 0.. The average effectiveness of magnetic fields of eco
enzyme size 600 ml and 1.2 L is 1%. Path F the average
effectiveness of the eco enzyme electric field size 600 ml and
1.2 L is 0. The average effectiveness of magnetic fields
measuring eco enzyme 600 ml and 1.2 L is 1% and 2%.

If the results of measuring electromagnetic radiation
without eco enzyme are compared using eco enzyme, then eco
enzyme 600 ml and 1.2 L can reduce the radiation contained
in the A-D pathway. While the lowest electromagnetic
radiation measurement results in trajectories E and F when
juxtaposed with eco enzyme did not decrease. The potential of
eco enzyme multifunctional liquid in reducing mobile phone
electromagnetic radiation is influenced by the source of
hydroxyl radicals (OH) contained in eco enzyme will react
with pollutants through radicalization reactions that take place
continuously until finally free radicals will meet with other
free radicals so that a termination reaction occurs that forms
oxygen (O2). High levels of oxygen can improve the
environmental quality of electromagnetic radiation. OH
radicals become chemical compounds that play an important
role in the chemical reaction of ozone in the atmosphere. These
radical compounds include free radicals that are reactive so
that they act as ozone-depleting agents in the atmosphere. OH
radicals also play a role in the process of producing and
decomposing ozone in the atmosphere.

In the study, it was found that the variation in distance
significantly affected the dose of radiation exposure. This is
evidenced in the graph of the results obtained showing that
distance variations have different doses. The closer the
distance to the radiation source, the exposure received will be
large. However, on the contrary, if the longer the distance from
the radiation source, the dose of radiation exposure received is
smaller.

Based on the results of measurements that have been made,
the magnetic field produced by several mobile phones as
research objects is still below the safe limit set by WHO. The
World Health Organization (WHO) recommends that the
threshold values for exposure to electric fields and magnetic
fields of 50/60 Hz are 5kV/M and 100 pT for the general
group, 10kV/M and 500 uT for the working group (WHO,
1990). In this study, the largest electric and magnetic fields
produced were 6 V / m and 0.20 uT, the value of which is still
far compared to the limits of WHO. Although it is still at a safe
limit, it does not rule out the possibility of side effects of
magnetic field accumulation in the user's body, for that further
study is needed on exposure to electric fields and magnetic
fields in the long term [3].

4. CONCLUSION

The highest average values of the electric field and magnetic
field were found on path A before using the eco enzyme, with
measurements of 6 V/m and 0.18 pT. When using 600 ml of
eco enzyme, the electric field and magnetic field were
measured at 4 V/m and 0.17 pT, respectively. When using 1.2
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L of eco enzyme, the electric field was measured at 3 VV/m, and
the magnetic field at 0.15 pT. Eco enzyme successfully
reduced electromagnetic radiation from mobile phones with an
effectiveness of 53%. Therefore, eco enzyme is very useful as
an environmentally friendly material that can protect us from
exposure to electromagnetic radiation.
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