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 ءادھلإاو ركشلا
 

      انیطخت لاوً ابرد انزتجا ام يذلا اللهدمحلا هاضرب لاإ انقوفت لاو انولع امو انحجن ام يذلا اللهدمحلا میحرلا نمحرلا الله مسب

 لضفلا بسنی ھیلإو ھلضفب لاإً ادھج

 )نَیمَِلاَعلا بِرَ اللهُدمحَلا نَِأ مھاوَعَد رُخِاوَ(

 ھلضفب تایاھنلا انغَلبو تایادبلا رسَی يذلا d دمحلاف ،اھتلعف يننكِل ،تلایھستلاب اًفوفحم قیرطلا لاو ةریصق ةلحرلا نكت مل

 لخبی ملو ھعسوب ام لك لذبو ينھجوو ينملع يذلا لجرلا ىلإ ھمسا نع يمسا لصفنی لا نم ىلإ ثحبلا اذھ باوث يدھأ

 كیلإ ھتیدھاو يدعو تممتا انأ اھ حاجنلا اذھب ھتدھاع املاطل يرخفو يتوق ردصم وھو

 " بیبحلا يدلاو "

 ققحأ نأو يمیلعت لیبس يف اھرمع تنفا نم ىلإ امًئاد يمسا مضت اھتاوعد تلظ يتلا ىلإ يتایح جھوو يمایأ ساربن ىلإو

  يمایأ ةقیدصو يتملعمو يتودق يحومط

 " ةنونحلا يتدلاو "

 " يتوخأ " يحاجن يمھلمُ ىلإو يقیرط رینت يتلا عومشلا ىلإو

  مكل ةنتمم نینسلا ءاقفرُ ىلإ قیرطلا بعت اونوھ نم ىلإ قیرطلا اذھ تاوطخ ينوكراش نیذلا حورلا ءاقفرُ ىسنأ لاو

 يل نوعلا دی دم يف ىناوتت مل يتلا ثحبلا اذھ ةفرشم اھم .د ىلإو
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ABSTRACT 

 
The study of estimating organ doses from iodine-131 in food is very important in public health, 

as it helps identify health risks associated with exposure to nuclear radiation in food. The 

research aims to evaluate exposure levels of iodine-131 in different organs to determine which 

organs are most affected by this radioactive element and to provide recommendations for 

reducing health risks. The results showed that the stomach is the most exposed organ to iodine-

131, which requires careful monitoring of iodine-131 levels in food to reduce health risks. 
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يبرعلا صخلملا  

 
 يف مھاست ثیح ،ةماعلا ةحصلا لاجم يف ةریبك ةیمھأ ءاذغلا يف 131-دویلا نم ءاضعلأا تاعرج ریدقت ةسارد بستكت

-دویلل ضرعتلا تایوتسم مییقت ىلإ ثحبلا فدھی .ءاذغلا يف ةیوونلا تاعاعشلإل ضرعتلاب ةطبترملا ةیحصلا رطاخملا دیدحت

 .ةیحصلا رطاخملا نم دحلل تایصوت میدقتو يعاعشلإا رصنعلا اذھبً ارثأت رثكلأا ءاضعلأا دیدحتل ،ةفلتخم ءاضعأ يف 311

 131-دویلا تایوتسمل ةقیقدلا ةبقارملا ةرورض يعدتسی امم ،131-دویللً اضرعت رثكلأا يھ ةدعملا نأ جئاتنلا ترھظأ دقو

  .ةیحصلا رطاخملا لیلقتل ،ةیذغلأا يف

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

CHAPTER 1: INTRODUCTION 
 
 

1.1 Introduction 

 Radiation is broadly defined as the transfer or emission of energy in the form of waves or 

particles through space or a material medium. Electromagnetic radiation includes radio waves, 

microwaves, infrared, and visible radiation, which is an essential part of our daily lives. It is 

naturally present in sunlight, cosmic rays, ultraviolet rays, X-rays, and gamma rays [1].    

Additionally, radiation is utilized in devices we use daily, such as smartphones and medical 

imaging equipment [1].  

Radiation has numerous beneficial applications, including medical diagnostics, communication 

and energy production. However, excessive exposure to radiation can be harmful to human 

health. Therefore, it is essential to understand the effects of radiation on human health [1].   

1.2 Types of radiation 

Radiation is typically classified as either ionizing or non-ionizing based on the energy of the 

particles, which can also include photons. Ionizing radiation has energy exceeding 10 eV, which 

allows it to ionize atoms and molecules and break chemical bonds. This distinction is significant 

duo to the increased harm that ionizing radiation can cause to living organisms. Ionizing 

radiation includes radioactive emissions such as alpha, beta, or gamma radiation, which consist 

of helium nuclei, electron or positrons, and photons, respectively [1]. 

Alpha particle consist of the bare nucleus of a helium atom, which is a helium nucleus without 

electron. These particles are emitted during a nuclear reaction known as alpha decay, typically 

observed in heavy nuclides like those heavier than lead (bp). The energy spectrum of alpha 

particle is generally within the range of 4-6 MeV, which makes them highly energetic and 

capable of causing significant biological effects [2]. 

Beta particle are beams of high-energy electrons or positrons (the electrons antiparticle). They 

arise during nuclear reactions referred to as beta decay. Unlike alpha particle, beta particle 

exhibit a continuous energy spectrum, which is derived from the energy of neutrinos that are 

emitted simultaneously with the beta particles during beta decay [2]. 



    
2 

 

Gamma rays are electromagnetic waves emitted during nuclear transitions from one energy 

level to another. These energy levels are analogous to the electronic energy levels of atoms or 

molecules. Gamma rays, like X-rays, belong to the family of electromagnetic waves [2]. 

1.3 Radiation interacts with matter 

The mechanisms of energy transfer vary depending on the type of radiation. Alpha and beta are 

charged particles that interact with matter through electrostatic forces. In contrast, gamma and 

X-rays are electromagnetic waves that interact via processes such as the Compton effect, the 

photoelectric effect, and pair production [3]. 

Charged particles like alpha and beta behave differently. Alpha particles are relatively large, 

doubly charged, and travel at slower speeds (approximately 1/20th the speed of light). Due to 

their high charge, they ionize almost every molecule they encounter but lose their energy 

quickly, resulting in a short range. Beta particles, being much lighter and singly charged, travel 

at speeds close to the speed of light. Their interactions are less intense than alpha particles, but 

they still produce ion pairs when passing through matter. Additionally, beta particles may lose 

energy through a process called “bremsstrahlung “or braking radiation [3]. 

Gamma and X-rays, as electromagnetic waves, interact with matter differently. The 

photoelectric effect is one such interaction, where low energy photons (such as X-rays) are 

absorbed by an inner electron, giving it enough to escape the atom. This leaves a positively 

charged atom and a vacancy in the inner shell, which is then filled by an electron from a higher 

shell, releasing energy in the form of another photon [3]. 

The photoelectric effect is an absorption process that typically occurs with low energy photons 

(less than 0.1 Mev), such as X-rays. During this process, the energy of the X-rays photon is 

absorbed by an inner electron, usually one from the k-shell. This absorption provides the 

electron with enough energy to escape from the atom. As a result, the atom becomes positively 

charged an ion and enters an excited state duo to the vacancy left in the inner shell. Thes vacancy 

is quickly filled by another electron transitioning from a higher shell, which leads to the release 

of a photon. The frequency of this photon is determined by the energy difference between the 

two shells involved [3]. The Photoelectric effect is shown in Figure 1.1. 
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Figure 1.1 The photoelectric effect. [4] 

 

 
The Compton effect is an inelastic collision process that usually occurs with high energy photon 

(greater than 0.1 Mev), such as gamma rays. In this process, a high energy photon collides with 

an electron in the valence band, ejecting the electron from the atom. The collision produces a 

lower energy photon with a different frequency than the original photon, which travels at an 

angle to the direction of the incident photon, as determined by the conservation of momentum. 

The energy of the ejected Compton electron can be calculated using the energies of the 

incoming and scattered photon. Similar to the photoelectric effect, the ejected electron travels 

through the surrounding medium, creating ion pairs in the same manner as a beta particle with 

equivalent energy [3]. The Compton effect is shown in Figure 1.2.                              

  
Figure 1.2 The Compton effect. [4] 
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Pair production is a photon matter interaction that is not typically observed in diagnostic 

procedures, as it only occurs with photons having energies exceeding 1.022 Mev. In this 

interaction, the photon engages with a nucleus in a way that allows its energy to be converted 

into matter. This process results in the creation of a pair of particles: an electron and a positron 

(a positively charged counterpart of the electron). Both of these particles have the same mass, 

with each having a rest mass energy of 0.511 Mev [5]. The Pair production is shown Figure 

1.3. 

 

 

1.4 Iodine-131 

Iodine-131 is an important radioisotope of iodine discovered by Glenn Seaborg and John 

Livingood in 1938, It has a radioactive decay half-life of about eight days [6]. 

Iodine-131 is produced through the fission of uranium or plutonium atoms during the operation 

of nuclear reactors or the detonation of nuclear weapons. It naturally exists in an ionic form 

with sodium, potassium, and magnesium and can be extracted from certain types of marine 

algae. Iodine-131 belongs to the halogen group in the periodic table [7]. 

It consists of a black metallic substance with the ability to sublimate, transitioning directly from 

a solid to a gaseous state without passing through the liquid phase. The emitted vapors are 

purple in color [7]. 

 

Figure 1.3 The pair production. [4]  
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It reacts readily with alcohol, water, and other chemical substances, it easily mixes with soil 

and organic materials, allowing it to spread through air and water efficiently [7]. 

Iodine-131 is the most commonly used iodine radioisotope, and it decays by beta-emission. 

It is notable for causing death in cells that it penetrates and other cells up to several millimeters 

away. For this reason, iodine-131 used for the treatment of thyrotoxicosis (hyperthyroidism) 

and some types of thyroid cancer that absorb iodine [8].  

There are 37 isotopes of iodine with mass number ranging from 108 to 144. All these isotopes 

undergo radioactive decay, except for iodine-127, which is stable. This makes iodine a 

monoisotopic element [9]. 

An example is iodine-129, which has a half-life of 15.7 million years. This is considered a very 

short period on a cosmic scale. Iodine-129 is produced in extremely small quantities, making it 

insignificant in determining atomic weight. Naturally occurring iodine is monoisotopic, with 

iodine-127 being the only isotopes found in nature. The radioactive iodine on earth is primarily 

a byproduct of early undesirable secondary result [9]. 

Short-lived isotopes with a half-life less than 60 days include four radioactive iodine isotopes 

used in medical applications: iodine-123, iodine-124, iodine-125, and iodine-130. All of these 

isotopes are produced artificially and are essential for medical and therapeutic uses [9]. 

Iodine-131 undergoes beta decay rather than positron decay duo to its high neutron-to proton 

ratio (N/Z), making it neutron-rich and unstable. During beta decay, a neutron converts into a 

proton, reducing the N/Z ratio and increasing the stability of the isotope [10]. 

The beta decay equation for iodine-131 is: 

𝐼!"
#"# →!$

#"# 𝑋𝑒		+			&
'#𝛽 

 

This reaction increases the number of protons by 1 (from 53 to 54) while keeping the atomic 

mass unchanged [10]. The Iodine-131 decay into xenon is shown in Figure 1.4. 
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1.5 Iodine in food 

Open-air crops and plants can become contaminated with radionuclides released into the 

atmosphere. As a result, radionuclides are often found in leafy vegetables, especially those with 

large leaves, during the early stages following a nuclear accident. Milk is also associated with 

early-stage contamination duo to the rapid transfer of radioactive iodine and cesium from 

contaminated animal feed to milk [9]. 

Over time, radioactivity can accumulate in food as radionuclides are transferred through soil 

into crops or animals, or into rivers, lakes, and seas where fish and other marine life can absorb 

them. Wild foods such as mushrooms, berries, and game meat may remain microorganisms can 

concentrate radionuclides, but duo to the significant dilution of radiation in contamination is 

usually confined to areas near the source [9]. 

Iodine-131 is one of the most dangerous isotopes released during nuclear accidents duo to its 

radioactive properties and biological behavior. Once in the body, it concentrates in the thyroid 

gland, where it emits beta radiation, causing cellular damage. With a half-life of 8 days, its 

radioactivity decreases by half over this period, but its harmful effects on the thyroid can be 

severe, which may cause thyroid cancer [12]. 

Potassium iodide prophylaxis can significantly reduce the radiation dose to the thyroid duo to 

exposure to iodine-131. In an experimental situation potassium iodide (kl) given prior to 

exposure reduced the accumulation of iodine-131 in the thyroid gland from an average of 20% 

to less than 2% [13]. 

 

 
Figure 1.4 Iodine into decay xenon. [11] 
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 The easiest way to reduce or eliminate internal contamination from iodine-131 following a 

release is to find an alternate source of food items produced outside the contamination zone 

[13]. 

 

1.6 Radiation measurements 

Most scientists in the international community measure using the international system of units 

(SI). Different units of measurement are applied depending on the type of radiation being. For 

example, the unit “curie “is used to measure the amount of radiation emitted by a radioactive 

source and is named after the famous scientist Marie Curie. The unit "becquerel " measurese 

the radiation absorbed by a person, While the conventional unit “rad” or the SI unit “sievert “is 

used to quantify the biological risk from radiation exposure [14]. 

The ci or Bq measures the number of disintegrations of radioactive atoms over a certain period. 

For example, one curie equals 37 billion disintegrations per second. The curie is being replaced 

by the becquerel as the preferred unit. Additionally, Ci or Bq can indicate the amount of 

radioactive materials released into the environment [14]. 

1.7 Literature review 

C. P. Straub et al, conducted a study to explore the characteristics of iodine-131 by examining 

its sources, forms, and mechanisms of entry into the food chain, with a focus on milk. It 

highlights the significance of this radioactive isotope in the environment and its health impacts, 

particularly on children. 

Results indicate that iodine-131 primarily originates from nuclear testing, emissions from 

nuclear reactors, during the peak of nuclear tests between 1961 and 1962, iodine-131 levels in 

milk reached extremely high values, ranging from 40 to 1600 picocuries per liter, with some 

individual cases, such as in Alaska, recording up to 7000 picocuries per liter. These elevated 

levels resulted in radiation doses to children’s thyroid glands, peaking at approximately 14 rad 

in areas like Utah during nuclear testing periods. And certain medical applications, the findings 

reveal that milk is the main dietary source of iodine-131, where it concentrates in the thyroid 

gland, increasing health risks. 

Additionally, the results show that exposure to iodine-131 can lead to negative health effects, 

particularly in children, necessitating the implementation of preventive policies and continuous 

monitoring [15]. 



    
8 

 

 

CHAPTER 2: METHOD 

 
This chapter explains how to calculate the number of nuclei with emphasis on salt as a major 

source.  

2.1 Radioactive Calculation of iodine-131 in salt 
 
Radioactivity is the process by which unstable atomic nuclei release energy in the form of 

radiation to achieve a more stable state. This occurs spontaneously when there is an imbalance 

in the number of protons and neutrons in the nucleus, Radioactivity is measured in units Bq 

[16]. 

To calculate the radioactivity, we use the following equation: 

 𝐴 = 	𝜆 × 𝑁                                      (1) 

where Activity (A) represents the number of radioactive decays occurring per unit of time. 

(λ)	is	the	decay	constant	that	describes the rate of radioactive decay and is measured in units 

of inverse time. The Number of atoms (N) represents the total number of radioactive atoms in 

a sample. 

The decay constant (λ) can be calculated from the following equation: 

𝜆 = 	 ()	(+)
-!/#	

                                       (2) 

where t#/+ is Half-life that represents the time required for half of the radioactive atoms in 

sample to decay (8 days). 

The number of atom (N) can be calculated from the following equation:       

𝑁 =	/×1$
2

					                                (3)                                                                                                         

where Mass (m) represents the mass of the material measured in grams. (	𝑁3) is the Avogadro 

number of particles in one mole of a substance ( 6.022 × 10+") is measured in unit 𝑚𝑜𝑙'#. The 

molar mass(M) is the mass of one mole the substance (131) measured in grams/mole.  
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2.2 Salt Daily intake 

Salt was chosen for this study because it is a widely consumed staple in most diets and often 

added with iodine to prevent deficiencies. Its consistent and common presence in meals makes 

it an ideal medium to assess potential iodine-131 exposure and its subsequent dose impact on 

human organs.  

The average American consumes approximately 3,500 milligrams of sodium daily, far 

exceeding the recommended limit of 2,300 milligrams set by the American Heart Association. 

For optimal health, adults should aim to limit their sodium intake to on more than 1,500 

milligrams per day [17]. 

Reducing sodium consumption by just 1,000 milligrams a day can significantly improved blood 

pressure and promote better heart health. It’s important to note that over 70% of the sodium 

consumed by American comes from processed, packaged, and restaurant foods, rather than 

from table salt [17]. 

The body needs only a small amount of sodium less than 500 mg per day to function properly. 

The amount in less than ¼ teaspoon [17]. 

The activity in salt was calculated to estimate the iodine-131 levels and assess its potential 

contribution to organ radiation doses. 

Example: 

Calculation the radioactivity of iodine-131 in salt, knowing that the mass of the salt is 0.5 mg. 

The mass of total iodine in the salt is 0.033 µg/100g [18]. 

Convert the mass of salt from milligrams to grams: 

0.5
1000 = 5 ∗ 10'$𝑔 

Convert total iodine mass to kilograms: 

!∗#&%&

#&&
× 0.033 = 1.65 ∗ 10'5µg 

(1.65 ∗ 10'5)(10'6) = 1.65 ∗ 10'#7𝑘𝑔 

Since the proportion of radioactive iodine in the total iodine is very small (One percent), we 

divide the mass by 100. Which will become: 

1.65 ∗ 10'#8𝑘𝑔 
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Using equation 2 the decay constant was calculated: 

𝜆 = ()(+)
8.&+∗+$∗"7&&

=  

 𝜆 = 1 ∗ 10'7 𝑠𝑒𝑐𝑜𝑛𝑑𝑠# 

Using equation 3 the number of nuclei was calculated: 

𝑁 = (#.7!∗#&%!')∗(7.&++∗#&#()
#"#

					                                 

 N = 7584.9 𝑛𝑢𝑐𝑙𝑒𝑖 

Using equation 1 the activity was calculated: 

𝐴 = (1 ∗ 10'7)(7584.9)                                        

A = 7.5849 ∗ 10'" Bq 

 

2.3 Geant4 

Geant4 is a toolkit designed for simulating the transport of radiation through matter. With its 

flexible core and a variety of physics modeling options, it caters to a wide range of applications 

[19]. 

The toolkit allows users to define the geometry and materials of a setup or detector, navigate 

within it, simulate physical interactions using different physics engines and cross-section 

models, and visualize and store results [19]. 

It provides physics models that describe electromagnetic and hadronic interaction, as well as 

processes like decays and interaction of optical photons. Several models with varying levels of 

precision and performance are available to suit different processes. The toolkit includes pre-

configured physics setups known as physics lists, which users can either adopt or customize 

based on their specific requirements and applications areas. Its clear structure and readable code 

enable users to explore the origins of physics results effectively [19]. 

Applications areas include detector simulation and background studies in high-energy physics 

experiments, accelerator setup simulations, medical imaging, and radiation therapy studies, and 

investigating the effects of solar radiation on spacecraft instruments [19]. 
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2.4 Phantom human model 
 
The phantom in GEANT4 is a simulation model that represents the human body or parts of it, 

used to study the effects of radiation on tissues and organs. It helps analyze radiation dose 

distribution, understand radiation interactions with the body, and improve imaging and 

radiotherapy techniques. GEANT4 provides a safe and accurate environment for simulations, 

reducing the need for direct experiments on humans or animals, and is widely used in 

developing medical devices and protocols [20]. The Phantom human model is shown in Figure 

2.5. 

 
 

Figure 2.2 The phantom human model. [21] 

2.5 Permissible radiation doses for external exposure 
 
Outlines the permissible equivalent radiation doses limits external exposure that specific 

organs or tissues can be exposed to annually. It distinguishes between nuclear energy workers 

and the general public [22]. Table 2.1 shows equivalent dose for external exposure. 

Table 2.1 permissible external exposure limit. 

 

 

 

 

Organ or Tissue person Equivalent Dose (mSv/y) 
 

Lens of an eye Nuclear energy worker 50 
Any other person 15 

Skin Nuclear energy worker 500 
Any other person 50 

Hands and Feet Nuclear energy worker 500 
Any other person 50 
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CHAPTER 3: RESULT 
 

 
This chapter presents the results of the study obtained using GEANT4 simulations to estimate 

organ doses from iodine-131 exposure through food consumption, with a specific focus on salt 

as the primary source of radioactivity. The number of nuclei of iodine-131 in salt was used as 

a key input parameter in the simulations, enabling accurate analysis of dose distribution and 

assessment of the radiological impact on various organs. 

 

3.1 Phantom after exposure to radioactivity  

The images represent particle tracks (in green) resulting from the interaction of radiation with 

the human phantom model. The dense clustering of particle tracks reflects regions of strong 

interaction between the radiation and the tissues and organs. These visualizations illustrate how 

radiation affects various part of the body, helping to identify the absorbed doses in specific 

areas. The Phantom human model after exposure to iodine-131 radiation is shown in Figure 3.6. 

 

 

 

  Figure 3.6 The phantom after exposure to radioactivity. 
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3.2 Absorbed doses to organs 

When ionizing radiation pass through matter they pass on some or all of their energy to the 

material by ionizing and exciting the atoms of the material, the damage done by this depends 

both on the energy deposited and the amount of material involved. The radiation damage 

increases as the amount of energy deposited increases and decreases if it is spread throughout 

a greater amount of material. I got the energy values using Geant4, where the values are given 

in Megaelectronvolts (MeV). I converted them to Joules (J), and the mass values are given as 

constants in grams (g). I converted these values to kilograms (kg). The radiation absorbed dose 

is therefore defined as the energy absorbed divided by the mass of material involved. Table 3.2 

shows absorbed dose calculation 

 

Table 3.2 Absorbed dose calculation. 

Organ Mass (kg) Energy (J) Absorbed dose (Gy) 

Head 3.5 1.633 ∗ 10'#+ 4.667 ∗ 10'#" 

Trunk 35 1.052 ∗ 10'#& 3.006 ∗ 10'#+ 

Total body 58 5.585 ∗ 10'#& 9.629 ∗ 10'#+ 

Stomach  0.25 4.339 ∗ 10'#& 1.736 ∗ 10'6 

Pancreas 0.12 1.778 ∗ 10'#+ 1.482 ∗ 10'## 

Brain 1.3 3.452 ∗ 10'#" 2.655 ∗ 10'#" 

Thymus 0.02 1.025 ∗ 10'#$ 5.125 ∗ 10'#" 

Left Kidney  0.1375 8.793 ∗ 10'#" 6.395 ∗ 10'#+ 

Right Kidney 0.1375 2.633 ∗ 10'#" 1.915 ∗ 10'#+ 

Spleen 0.15 2.902 ∗ 10'#+ 1.935 ∗ 10'## 

Small Intestine 0.64 1.201 ∗ 10'#+ 1.877 ∗ 10'#+ 
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Figure 3.7 shows a graph of the high absorbed doses to organs after exposure to radiation. The 

most exposed organs are the stomach. The stomach is the most exposed organ to radiation duo 

to its central location in the digestive system. The dose absorbed by the stomach is greater 

than the dose absorbed by the total body, because the mass of the total body is much greater 

than the mass of the stomach. When we divide it, the absorbed dose becomes smaller. 

 
Figure 3.3 Absorbed dose to organs. 

 
Figure 3.8 shows a graph of the low absorbed doses to organs after exposure to radiation. The 

organ most in exposed to low doses is the right kidney, and the organ least exposed is the 

brain. 

 
Figure 3.8 Absorbed dose to organs except stomach 
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We will convert the absorbed dose for the total body from Gray (Gy) to Sievert (Sv) 

We will take the value of the absorbed dose for the total body from table 3.2, which is: 

9.63 ∗ 10'#+𝐺𝑦 

Convert absorbed dose (Gy) to equivalent dose (Sv): 

Using the equation: 

 Equivalent	dose	(𝑆𝑣) = absorbed	dose	(𝐺𝑦) ∗ radiation	weight	factor	(W:) 

Table 3.3 Radiation weighting factor for each type of radiation. [23] 

Radiation Weighting Factor (W:)  Tyap of radiation 
20 Alpha particles  
1 Gamma rays, X-rays, Beta particles 
2.5-21 Neutron beams 

 
Equivalent	Dose	(𝑆𝑣) = 9.63 ∗ 10'#+	𝐺𝑦 ∗ 1 = 9.63 ∗ 10'#+𝑆𝑣 

This value expresses the dose absorbed by the human body when consuming 0.5 mg of salt 

daily. To find the equivalent dose by year:  

(9.63 ∗ 10'#+)(365) = 3.51 ∗ 10'6	𝑆𝑣/𝑦 
Convert the equivalent dose from (Sv) to (mSv): 
".!#∗#&%)

#∗#&%(
= 3.51 ∗ 10'7𝑚𝑆𝑣/𝑦  

To compare the value with the permissible external exposure limit, Table 2.1: 
3.51 ∗ 10'7

50 × 100 = 7.02 ∗ 10'7% 

The percentage of radiation emitted by the total human body after consuming 0.5 mg of salt 

daily is considered not dangerous and harmless to health.   
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Conclusion 
 
 

Studying the estimation of organ doses from iodine-131 in food is crucial for understanding its 

potential health impacts and guiding effective strategies for risk reduction. This research is 

particularly significant in addressing public health concerns and minimizing exposure to 

harmful radiation. The results showed that the stomach is the most exposed organ to iodine-131 

radiation. However, the exposure level is minimal harmless. In regard to recommendations for 

salt reduction, it is advised to primarily focus on consuming fresh products, as they are a 

healthier option. It is also important to choose low-sodium products, which helps minimize salt 

intake in the diet. When cooking, it is preferable to use little or no added sodium or salt, thereby 

enhancing health benefits. Additionally, herbs and spices can be used to improve the flavor of 

food instead of relying on salt. Iodized salt can also be replaced with rock salt or natural salt. 

Reducing the consumption of processed foods is also recommended, as these often contain high 

levels of sodium. Furthermore, it is important to raise awareness about reading food labels to 

identify hidden sodium and encourage gradual reduction in salt intake to adapt to less salty 

tastes over time.                                                                                                                              
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