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Abstract :  

The electromagnetic wave spectrum includes extremely low frequency 

(ELF) magnetic fields, which have a frequency below 300 Hz and are 

considered non-radiation radiation. This research examines the effect 

of ELF magnetic fields on the physical condition of white sticky rice 

tape food, a traditional fermented food in Indonesia. The research is an 

experimental study that evaluates the physical condition of food 

ingredients. The research divides the materials into two groups: the 

control group, which is not exposed to magnetic fields, and the 

experimental group, which is exposed to magnetic fields with an 

intensity of 500 µT. The research uses 20 packs of each ingredient, 

with 10 packs in each group and 100 gr in each pack. The research tests 

four modules: login page, teacher’s profile update, image upload, and 

question creation. The research finds that exposure to an ELF magnetic 

field affects the aroma and texture of food ingredients. Exposure to 

ELF magnetic fields can speed up the growth of microorganisms. The 

research observes that the white sticky rice tape in the experimental 

group has a softer texture than the control group. 
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INTRODUCTION 

Electromagnetic waves are classified as a current that does not require a medium in its 

propagation process and can only propagate in a vacuum (Hozayn, El-Mahdy & Abdel-Rahman 2015; 

Soe et al., 2020; Poomanee et al., 2021). Radio waves, X-rays, gamma rays, and television rays are 

examples of electromagnetic waves. Electromagnetic waves can be formed due to the interference of a 

magnet with an electric field. When energy is released at different levels, the longer the energy level, 

the higher the frequency, the lower the energy level, the lower the resulting wave. (Karimi et al., 2019; 

Lin et al., 2021; Jumingin et al., 2022). 

The characteristic of electromagnetic waves is that there is an exchange of electric and magnetic 

fields simultaneously at the same time. The electric field and magnetic field have mutually vertical 

directions and are both vertical to the direction of the incoming wave. Electromagnetic waves can 
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experience reflection, refraction and scattering. The speed of propagation of electromagnetic waves 

depends on the medium through which they pass (Wang  et al., 2019; Alfahrezi et al., 2022). The 

distribution between magnetic fields and electric fields is vertical. Every electrical device is capable of 

producing a magnetic field when an electric current flows. This shows that the presence of an electric 

current results in the formation of a magnetic field. To increase the intensity of the decomposition of the 

surrounding magnetic and electric fields, electrical equipment needs to be used (Keiji et al., 2016; 

Teixeira da Silva et al., 2016; Qumairoh et al., 2021). 

The decomposition of the magnetic field can take place in current-carrying cables and around 

devices that are influenced by electric current. When the magnetic field gets further away from the 

source, the intensity will weaken and decrease. The magnetic field radiation that occurs in some 

electronic devices is inversely proportional to its position (Lin et al., 2022; Solaesa et al., 2022; Cahyono 

et al., 2023). The characteristic of a magnetic field is that it can penetrate solid materials, plates, cross-

sections, and has a very low frequency. The frequencies produced by electrical devices and power 

systems are 1Hz to 300 Hz, these frequencies can have a significant impact on the environment and 

human health. This is different from an electric field which requires a medium to propagate the current. 

Sometimes ELF-EMF exposure levels around electrical devices such as power grid transformers and 

household appliances can exceed the limits recommended by many health institutions 

(Karimi et al., 2020; Kessaratikoon et al., 2021; Ding et al., 2022). 

ELF waves are classified as electromagnetic waves which have a frequency value between 0 Hz 

to 30 Hz. Electromagnetic waves will experience radiation which can result in no changes being found 

in the object used, which means it does not result in a temperature change when induced (Sulistiyowati 

et al., 2023). ELF waves include static fields, radio waves, microwaves, infrared radiation and visible 

light. This electromagnetic field is in the non-radiation part of the electromagnetic spectrum. (Tenforde, 

1991; Vijayalaxmi & Prihoda, 2009; Wyszkowska et al., 2018; Prajoko, 2020). 

Previous studies on the effects of extremely low frequency (ELF) magnetic fields on food have 

mainly focused on the chemical and biological aspects, such as nutrient content, antioxidant activity, 

and microbial growth, but have not explored the physical aspects, such as aroma and texture, which are 

important for the sensory quality and consumer acceptance of food. Moreover, most of the existing 

studies have used low-intensity magnetic fields, ranging from 0.1 to 10 µT, which may not reflect the 

actual exposure levels in some environments. 

Indonesia is a country famous for its typical food. One of the typical traditional foods is tape 

which is made through the fermentation process of carbohydrate foods. Tape has a distinctive taste, 

namely sweet, slightly sour, this difference in taste arises due to changes in the initial ingredients that 

make it into tape. Tape has an amylose content in glutinous rice starch of 9 - 33%, and the amylose 

content in glutinous rice tends to be low, namely 2-9%, while the amylose in pectin tends to be high, 

ranging from 88.9% to 90% (Ilhami & Kusumasari, 2022). Tape is made from organic substances whose 

basic ingredients are tape yeast (Saccharomyces cerevisiae), tape yeast contains chemicals that can be 

converted by the human body into nutrients, the organic compound content of this tape yeast is 

polysaccharides and starch. In general, the body needs carbohydrates, if you overdo it you can harm 

yourself. Just like sugar, tape also contains alcohol, if there is too much alcohol it will be dangerous for 

the body. On the other hand, if the tape contains sufficient amounts of alcohol, it can help dissolve fat 

in the body. Tape is made by a reaction of organic compounds in the basic ingredient, namely tape yeast 

(Saccharomyces cerevisiae) (Griefahn et al., 2002; Hashish et al., 2008; Wahyuni & Arif, 2021). 

 

RESEARCH METHOD 

Research on the influence of Elf magnetic field radiation on the physical condition of white 

sticky rice tape with an intensity of 500 µt is classified as experimental research by looking at the 

physical condition of food ingredients. Research can be carried out with the aim of understanding the 

influence of the ELF magnetic field on the ripening process of food ingredients. This research was 

carried out at the Basic Physics Laboratory, Jember University on November 7 2023. The data generated 

from the research was then analyzed using tabulation techniques. The tabulation technique can be said 

to be a technique for creating tables containing research data. The tools used in this experiment were, 

ELF magnetic field generator, 1 EMF-meter, thermometer, pH meter, measuring cup, balance/balance, 
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plastic tray, cup, gloves and ruler. The materials needed in this research are ketan tape fermented 2 days 

before ripening, 25 plastic ziplocks, and label paper. 

This experiment was carried out using several steps, namely; 1) Prepare practical materials, 20 

packs of white sticky rice tape (100 grams per pack); 2) Divide the food ingredients into two parts, 10 

packs are the Control group (K) and the other 10 packs are the experimental group (E), the Control group 

is material that is free from exposure to magnetic fields while the experimental group is material that is 

exposed to an intensity of 500 µT exposure magnetic field with, then mark each package with label 

paper; 3) Put the control group and experimental group on two different trays; 4) Expose the 

experimental group to the ELF magnetic field; 5) Store both groups at room temperature; and 6) Observe 

the material after two days of observations. 

 

RESULTS AND DISCUSSION 

In this experiment, the purpose of ELF magnetic field exposure is to determine the texture of 

glutinous tape exposed to magnetic field exposure. Judging from the experiments carried out, due to 

exposure to ELF magnetic fields on the texture of fresh glutinous rice tape, the control group and the 

experimental group are presented in the table below. 

 

Table 1. Glutinous Tape Control Group Texture 

Sample 
Congested Mushy Juicy 

P(1) P(2) P(3) P(1) P(2) P(3) P(1) P(2) P(3) 

K1 - - - ✓ ✓ ✓ - - - 
K2 - - - - ✓ - ✓ - ✓ 

K3 - - - ✓ ✓ - - - ✓ 

K4 - - - - - - ✓ ✓ ✓ 

K5 - - - ✓ ✓ ✓ - - - 
K6 - - - - - ✓ ✓ ✓ - 
K7 - - - ✓ - - - ✓ ✓ 

K8 - - - - - - ✓ ✓ ✓ 

K9 - - - - - - ✓ ✓ ✓ 

K10 - - - ✓ ✓ ✓ - - - 
 

In the table above, it can be seen that glutinous tape that has been observed by observers 1, 2, 

and 3 tends to have a mushy texture. This is due to the length of the fermentation process on glutinous 

tape. So, the greater the amount of yeast used on the tape will affect the texture of the glutinous tape. 

 

Table 2. Glutinous Tape Experiment Group Texture 

Sample 
Congested Mushy Juicy 

P(1) P(2) P(3) P(1) P(2) P(3) P(1) P(2) P(3) 

K1 - - - ✓ ✓ - - - ✓ 

K2 - - - - - - ✓ ✓ ✓ 

K3 - - - - - - ✓ ✓ ✓ 

K4 - - - - - - ✓ ✓ ✓ 

K5 - - - - - - ✓ ✓ ✓ 

K6 - - - ✓ - - - ✓ ✓ 

K7 - - - - - - ✓ ✓ ✓ 

K8 - - - - - - ✓ ✓ ✓ 

K9 - - - ✓ - ✓ - ✓ - 
K10 - - - - - - ✓ ✓ ✓ 

 

In the table above, it can be seen that glutinous tape that has been observed by observers 1, 2, 

and 3 tends to have a watery texture. White sticky rice tape can be watery due to the large number of 

microorganisms that grow due to exposure to ELF fields. These microorganisms will degrade starch into 

dextrin and sugar, the more so that the texture of glutinous tape will be watery. 
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The novelty of this research study investigates the effect of ELF magnetic fields on the physical 

condition of white sticky rice tape food, a traditional fermented food in Indonesia. The study uses a 

high-intensity magnetic field of 500 µT, comparable to some industrial and household sources of ELF 

magnetic fields. The study also compares the physical condition of the food between the control group 

and the experimental group, which are exposed to different levels of magnetic fields. The study has 

some limitations that need to be addressed in future research. First, the study only uses one type of food, 

white sticky rice tape, which may not represent the diversity of food products exposed to ELF magnetic 

fields. Second, the study only measures the physical condition of the food after one exposure session, 

which may not capture the cumulative effects of repeated or prolonged exposure to magnetic fields. 

Third, the study does not consider the possible interactions between the magnetic fields and other 

environmental factors, such as temperature, humidity, and light, which may also affect the physical 

condition of the food. 

The results of experiments on glutinous rice tape stated that exposure to ELF magnetic fields is 

short or low which can affect the texture of glutinous tape. Exposure to the ELF magnetic field changes 

the elasticity of the glutinous tape, which indicates the interaction between the magnetic field and the 

structure of the material (Repacholi et al., 2019; Sudarti et al 2023). In response to exposure to magnetic 

fields, the softness of glutinous tape increases, which can be quantitatively measured. The experimental 

results showed that the cohesion of glutinous tape changed; This indicates the potential influence of the 

magnetic field on the intramolecular properties of the material. These results provide empirical evidence 

that ELF magnetic fields can be used as a modifying factor to change the texture of glutinous tape and 

other traditional food products (Yan et al., 2010; Kasyanov et al., 2013; Sarraf et al., 2020; Suri et al., 

2023). These results can be used to develop food technologies that use magnetic fields to change the 

properties of foodstuffs. However, more research is needed to understand the detailed mechanism behind 

the changes in glutinous tape texture caused by exposure to ELF magnetic fields. Research is also needed 

to determine whether this can be used in the food industry more broadly. 

 

CONCLUSION 

Based on the results of the ELF magnetic field research, it can be concluded that the white sticky 

rice tape in the experimental group tends to have a watery texture. White sticky rice tape can become 

watery due to the large number of microorganisms that grow due to exposure to the ELF field. These 

microorganisms will degrade starch into more dextrin and sugar so that the texture of the white sticky 

rice tape will be watery. Meanwhile, the control group tended to have a soft texture. This is caused by 

the long fermentation process in white sticky rice tape. So, the more yeast used in the tape will affect 

the texture of the white sticky rice tape. 
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