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ABSTRACT 

 

Iodine deficiency termed “hidden hunger” in medicine has become a problem in many countries around the world. This article 

examines the issue of reducing iodine deficiency through fortifying the socially necessary product – wheat bread. The author conducts a 

study of the amino-acid composition of wheat bread with the use of a functional supplement based on elite sorts of fruits and berries. The 

article puts a premium on boosting the nutritional and biological value of bread through fortifying it with functional ingredients. Fruits 

and berries are a natural source of vitamins, minerals, bioflavonoids, and mineral substances. 
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INTRODUCTION 
 

I.V. Kornevets considered health capital as 

“…the most important asset of human capital, which 

acts as the basis and an indispensable essential 

condition for ensuring the possibility of its 

functioning …” [1]. 

The health status of people depends on several 

factors. Note that it depends on just 8-12% of the 

healthcare system, on 20-25% of the condition of the 

environment, on 18-20%  of hereditary factors, and, 

as has been verifiably established, on 50-55% of the 

social-economic conditions and lifestyle of people. In 

these social conditions, people’s nutrition and eating 

behavior take up no less than 60% [2]. Scarce and 

unbalanced nutrition are a heavy burden on the 

economy and public healthcare in many countries 

[3]. 

In conjunction with this, scientists have been set 

the objective of ensuring the nation’s food safety and 

health, which can be achieved through healthy eating 

and creation of new generation food products [4,5]. 

Improving the competitiveness and nutritional value 

of products in agreement with “healthy” eating 

objectives can be attained through seeking out new 

fortifiers [6,7,8,9]. 

One of the ways to improve the nutritional value 

of products can be using as functional ingredients 

fruits, berries, and products from processing them as 

possible sources of vitamins, bioflavonoids, pectin 

substances, antioxidants, polyunsaturated fatty acids, 

dietary fibers, and micro- and macroelements. Using 

such ingredients will help expand the raw materials 

base for the baking and confectionery 

industry [10,11].  

Bread can be an effective vehicle for iodine by 

including baker’s salt enriched with iodine [12]. 

Berries are used as a source of polyvitamins, micro- 

and macroelements, folic acid, and carotinoids [13]. 
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Deficiencies of micronutrients such as iodine 

contribute to the global burden of disease (GBD) and 

interventions to prevent these deficiencies are highly 

cost-effective strategies for public health action. 

Deficiencies of micronutrients such as iodine 

contribute to the global burden of disease (GBD) and 

interventions to prevent these deficiencies are highly 

cost-effective strategies for public health action. [14] 

Iodine deficiency has multiple adverse effects in 

humans, termed iodine deficiency disorders, due to 

inadequate thyroid hormone production. Globally, it 

is estimated that 2 billion individuals have an 

insufficient iodine intake, and South Asia and sub-

Saharan Africa are particularly affected. However, 

about 50% of Europe remains mildly iodine 

deficient, and iodine intake in other industrialized 

countries, including the States and Australia, have 

fallen in recent years. Iodine deficiency during 

pregnancy and infancy may impair growth and 

neurodevelopment of the offspring and increase 

infant mortality. [15] Goiter and other Iodine 

Deficiency Disorders (IDDs) are known to mankind 

since antiquity. The role of iodine in the causation of 

goiter is well known. However, despite the strategies 

adopted for the control of IDDs, the problem has 

increased in magnitude. [16] 

Iodine deficiency has multiple adverse effects in 

humans, termed iodine deficiency disorders, due to 

inadequate thyroid hormone production. [17] 

Generally, its content in regularly consumed 

products is 3 to 80 mg per meal. [18, 19]. There is a 

high content of the organic type of iodine in marine 

algae.  

The major dietary sources of iodine in the 

United States are bread and milk. [20] 

The WHO-recommended daily amount of iodine 

to be consumed is 150 mg/day for males and non-

pregnant, non-breastfeeding females [21]. 

 
Table 1: The following definitions are from the U.S. Institute of Medicine (IOM) [17] 

Recommendations for iodine intake (mg/d) by age or population group 

Age or population group IOM Age or population group WHO 

 RNI EAR AI or RDA 

Infants 0-12 months  110-130 Children 0-5 yr 90 

Children 1-8 yr 65 90 Children 6-12 yr 120 

Children 9-13 yr 73 120   

Adults ≥14 yr 95 150 Adults ≥12 yr 150 

Pregnancy  160 220 Pregnancy  250 

Lactation  200 290 Lactation  250 

 

Among grits, the world’s highest content of 

iodine is found in millet grits – 4.5 mg, while among 

fruits it is mostly found in currant and black 

chokeberry [22]. Blackcurrant is known to be a rich 

source of biologically active substances, which have 

an antimutagenic and antioxidative effect and take 

part in the prevention of cardio-vascular disorders 

and regulation of normal permeability of capillaries 

and blood coagulation [23]. 

 

Materials And Methods 

 

The analysis of amino-acids was performed at a 

temperature of 30.0°C and a wavelength of 254; a 

phosphate buffer containing β-cyclodextrin was used, 

and the calculation was performed using the absolute 

calibration method. 

 

Results: 

 

The issue of iodine deficiency is known to 

almost all nations of the world. The body contains 25 

mg of iodine – it is a very small amount. The largest 

amount of iodine is contained in the thyroid, which is 

crucial to the body as it regulates metabolism. What 

is of special importance is that disorders whose 

development is associated with iodine deficiency 

manifest themselves gradually, remaining latent for a 

long time. It is no wonder why physicians call iodine 

deficiency “hidden hunger”. Therefore, fortifying 

bread with natural iodine through the introduction of 

herbal raw materials, which do not wash out of the 

body for a long time, is a live issue in the modern 

world. 

The substantiated products from processing wild 

and garden berries and fruits are powder-like semi-

finished products that have high nutritional value, 

offer biochemical stability in storage due to low 

moisture, and take up little space in transportation. 

These products ease the technological process of 

baking, improve the sanitary-hygienic condition, and 

increase the length of raw material storage. The 

sources of large quantities of iodine are blackcurrant, 

black chokeberry, and millet grits, which make up 

our newly developed functional supplement for 

iodine prevention.  

The study determined the effect of water 

temperature in the range of 15-35°С on the intensity 

of the process of swelling of the particles of the fruit-

berry powder and established the optimum 

temperature for moistening; an increase in 

temperature to 35°С has a negative effect on the 

vitamin composition of the fruit-berry powder. It was 

established that each 10-degree increase in 

temperature increases the rate of swelling for the 

powder’s particles. The time needed to achieve the 

virtually complete swelling of particles at 15°С is 5.5 

hours, 5 hours at 25°С, and 4 hours at 35°С. With a 

view to getting flavorous wheat bread with boosted 

nutritional characteristics with the introduction of a 

fortifying supplement, there was developed a bread 

baking technology that involves moistening the 
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fortifying supplement in water at a temperature of 

35°С for 2 hours, followed by kneading the dough 

using the straight dough method and fermenting the 

dough in production conditions for 3.5 hours.  

The introduction of 5% of the supplement 

produced bread with an even fine-pored texture, 

better structural-mechanical characteristics, and a 

pronounced taste and flavor smacking of berries. 

Adding more than 5% increased the liquescence of 

the semi-finished products and brought about fast 

acid accumulation; the quality of the end product was 

satisfactory; there was low shape stability; the bread 

came out fine-pored, baked-through, and grey with 

dark speckles. 

 
Table 2: The Recipe for the Fortifying Supplement 

# Name of component Content of component in fortifying supplement, % 

1 Blackcurrant 5 

2 Black chokeberry 50 

3 Millet Grits 45 

Total 100% 

 

Figure 1 and Figure 2 provide chromatograms 

for the amino-acid composition of control bread and 

test bread respectively. The chromatogram for the 

amino-acid composition of bread demonstrates a 

tangible increase in the quantitative content of 

irreplaceable amino-acids. 

  

 
Fig. 1: A chromatogram for the content of the mass concentration of irreplaceable amino-acids in control bread 

 

Fig. 2: A chromatogram for the content of the mass concentration of irreplaceable amino-acids in test bread 

 
Table 3: The content of the mass concentration of irreplaceable amino-acids in bread 

 Component Height 
Square 

area 
Conc., mg/l 

Control bread 

Х, % (Fig. 2) 

Test bread 

Х1, % (Fig. 3) 

1 Arginine 0.136 2.407 1.90 0.08 2.1  

2 Lysin 0.457 13.64 4.70 0.20 0.23 

3 Tyrosine 0.316 9.352 6.20 10.00 0.28 

4 Phenylalanine 0.624 19.61 13.0 0.54 0.56 

5 Histidine 0.086 3.791 2.50 0.11 0.06 

6 Leucine+isoleucine 0.920 47.32 22.0 0.90 1.04 

7 Methionine 0.145 5.15 2.60 0.11 0.17 

8 Valine 0.341 12.25 5.10 0.21 0.31 

9 Proline 2.113 87.0 33.0 1.35 1.47 

10 Threonine 0.420 17.01 7.70 0.32 0.34 

11 Serine 0.796 33.64 12.0 0.49 0.61 
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12 Alanine 0.657 28.13 8.80 0.36 0.42 

13 Glycine 0.683 27.68 6.40 0.27 0.41 

 

The content of the irreplaceable amino-acids 

arginine, lysine, phenylalanine, leucine+isoleucine, 

methionine, valine, proline, threonine, serine, 

alanine, and glycine in test bread, compared with 

control bread, increased 25,25%, 15%, 3.7%, 15.6%, 

54.6%, 47.6%, 8.9%, 6.25%, 24.5%, 16.7%, and 

51.9% respectively. 

In establishing bread’s flavor and taste, of great 

significance is its chemical composition and volatile 

substances. As is demonstrated by Table 3, the 

content of amino-acids is sufficient for the 

pronounced taste and flavor of wheat bread fortified 

with iodine. 

 
Table 4: The content of the mass concentration of iodine in breads 

Name of product Norm by practice 

guidelines, % 

Actual results for mass concentration of 

iodine in product, % 

Practice guidelines on 

test methods 

Control bread 
 

 
Not normlized 

9.5 “EKOM  
ion-selective electrode” 

Test bread 

 

17.1 

 

There was an 80% increase in the mass 

concentration of iodine in bread with the introduction 

of the fortifying supplement. The vitamin 

composition of bread with the introduction of the 

fortifying supplement was characterized by a 6-times 

greater content of vitamin B1 and the presence of 

vitamin B6, which was not detected in control bread.  

 

Discussion: 

 

Fortifying baked products with natural raw 

materials has a number of advantages over the use of 

first grade wheat flour. The use of the fortifying 

supplement made from natural raw materials 

improves the structural-mechanical characteristics of 

wheat dough; boosts the water-absorbing capacity of 

flour; triggers fast acid accumulation, which reduces 

the length of the process of making wheat bread; 

increases the volume, enhances structural-mechanical 

characteristics, and improves the organoleptic 

characteristics of ready bread; increases the mass 

concentration of vitamins, minerals, and 

irreplaceable amino-acids in the end product. 

Consuming bread fortified with iodine provides the 

human body with the amount of natural iodine it 

needs.  

 

Conclusion: 

 

The study determined the optimum dose of the 

fortifying supplement – 5%. The use of the fortifying 

supplement boosts the content of irreplaceable 

amino-acids and vitamins and enhances bread’s 

consumptive qualities, which lets us recommend this 

product as a source of natural iodine with enhanced 

antioxidative activity. 
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