
1 
 

New products for school food of the iodine deficiency 
biogeochemical provinces 

 
Anna Rudavska1, Natalya Shapovalova2, Maria Roudavsky3, Helena Zhukevych4.  
1, 2 ,4st author’s – Kyiv National University of Trade and Economics, 19 Kioto str.,Kyiv, Ukraine, 02156 

3st author’s – Lviv institute of economy and tourism; shap77@mail.ru 
 
Abstract 

Extremely urgent problem of mankind is the problem of the prevention of iodine deficiency. It 
causes severe thyroid disease - goiter, hypothyroidism, disrupting the formation and function of the 
central nervous system that manifests in the form of mental retardation, the cretinism in children, 
disorders of the reproductive system of women, the rejection in the brain in older people. The most 
effective way to eliminate the iodine deficiency disorders (IDD) – is iodized salt. However, to limit the 
IDD prevention of iodized table salt is inexpediently. This is due to the limited period of storage, the 
presence of trends in modern nutrition reduce salt intake by person, particularly by children, is also the 
possibility of an overdose of iodine, because it is contained in salt in inorganic form. 

Recently, as an effective tool against iodine deficiency, use Lamidan - the product of the Far Eastern 
laminarian algae, which are the main advantages of a balanced content of organically connected iodine 
and selenium - the necessary elements for the synthesis of thyroid hormones and enterosorbentive 
activity, which is caused by the presence of alginic acid. This product has been used by the authors in the 
recipes of numerous dairy products (cocktails, sauces) and pastille products to create the new food 
products for schoolchildren of iodine deficiency regions. The article contains consumable properties of 
these products and the results of their physiological effectiveness. 
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A great depopulation, which is observed in Ukraine over the past decades, makes the problem of 

optimizing the range of health foods for schoolchildren of great importance (Rudavska 2001, 733-738). It 
is especially important for children living in regions with iodine-deficiency. 

Iodine and protein deficiency is a global problem of human nutrition in general and schoolchildren 
nutrition in particular. More than 1/3 of world population lives in iodine deficiency biogeochemical 
provinces. Ukraine is not an exception. More than 1/3 of its territory is under the biogeochemical 
provinces which face the iodine and selenium deficiency (Balabolkin and Kreminskaya 2007, 
816). Taking into consideration the fact that this deficit leads to serious diseases, many of which threaten 
not only health, but also people's lives, the prevention of iodine deficiency disorders becomes of national 
importance. Iodine deficiency is the cause of endemic goiter, developmental disorders of child's body, 
leads to abnormal formation of the brain and entire nervous system, cretinism, deafness, muteness, 
strabismus, sterility or reduced reproductive function, stillbirths or birth of children with various birth 
defects (Korzun and Parats 2007, 5-11). According to WHO and the International Committee for 
Controlling the Iodine Deficiency Disorders, due to the deficiency of iodine, about 50 million people 
worldwide are mentally retarded. The worst consequence of iodine deficiency is cretinism - a violation of 
intellectual and physical development of children and adolescents, accompanied by irreversible changes 
in the central nervous system, language disorders, deafness and muteness (Rudavskaya and Golub 2004, 
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205-206). This is the result that humanity, including Ukraine, will have if not to conduct preventive 
maintenance of existing iodine deficiency among schoolchildren. 

The fight against iodine deficiency worldwide is directed mainly on the increasing of the 
consumption of iodized salt. It is reasoned by the instability of iodized salt during heat treatment, limited 
period of storage due to oxidation and sublimation of iodine, and the presence of trends in modern 
nutrition reducing salt intake by people. 

The lack of iodine in the diet can be prevented by a different approach to the problem, for example, 
by enrichment of dairy products or confectionery products, which are the food products of people 
including school children everyday life, with the dietary additive which are rich in iodine (Rudavska and 
Ryabchenko 2008, 235-238).The most appropriate way, in our opinion, is to use Lamidan for this 
purpose. It is caused by a unique balance of iodine and selenium, and the high content of other essential 
micro and macro elements. In contrast to iodized salt, this dietary supplement for children contains 
organically bound iodine, which is well digested and stable during storage of products (Bebeshko and 
Molnar 2007, 226-229). Organically bound iodine compounds can be deposited in the body without risk 
of overdose (Podkorytova 2004, 40-43), while its inorganic forms can cause the overdose of iodine 
(Spirichev and Shatynyuk 2004, 14-20). According to the requirements of TC (TU 15.2-34396838-09, 
2006) iodine content in dietary additive Lamidan must be at least 0.1%. The daily requirement of iodine 
for an adult, according to local scientists, is 100-250 mg, in other European countries - 300 mg / per day, 
and the U.S. - 400-500 mg / per day or more. 

Physiologically functional value of Lamidan is not limited by organically bound iodine content and 
rich range of macro-and micro elements. It contents more than 35% sodium alginate which provides it 
with effective properties of natural enterosorbent, which acts selectively, without affecting the calcium 
metabolism (Comad  and Assoc 1996, 532-634). Due to the special spatial structure of molecules the 
alginate has the ability to bind and excrete ions of heavy metals, radionuclides, various toxins, excess 
cholesterol, making Lamidan necessary product for people who live in adverse environment, especially 
in areas affected by nuclear accidents. In addition, alginate normalizes the digestion, purifies the 
intestine, causes a feeling of satiety. 

Lamidan also contains polysaccharides fucoidan and laminaryn that inhibit the growth of malignant 
tumours. Laminaryn also has anticoagulant properties and prevents the development of atherosclerosis 
(Bebeshko and Molnar 2007, 226-229). Lamidan is prodused in the form of biogel and powder. The 
period of storage, biogel - 6 months at 1.5 C, powder - 24 months. at 18 + 2 C. Considering the terms and 
conditions of storage, during the production of iodine enriched products, the preference should be given 
to Lamidan in the form of  powder. 

 
Experimental materials 

The materials of the research were healthy milkshakes made on the base of semifinished foods, 
 cream sauces,  vegetable and  pastille  products enriched  by Lamidan. The subject of the study was the 
consuming characteristics of enriched by iodine milkshakes made  of  different kinds of fresh 
and fermented dairy products  - milk, cream, protein and carbohydrate materials (whey, buttermilk) and  
iodined cream, vegetable sauces and paste products. Besides complex organoleptic and laboratory 
studies of consuming characteristics of developed products, their medical and biological tests were 
carried out. Comprehensive survey included general - clinical examination, ultrasound, and 
determination of urinary iodine excretion and thyroid hormone levels. Work carried out on the basis of 
agreement on creative collaboration between KNTEU and herbal medicine institute UNU (Hanych and 
Rudavska 2010, 132-135). 
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Results and discussion 
Why milk, protein and carbohydrate and other dairy products were chosen to create new products 

intended to prevent iodine deficiency disorders in school? This question can be briefly answered as 
following:  

- firstly – the children during the formation of the immune system, brain, central nervous system and 
other organs and systems are the most sensitive to iodine deficiency, and the basic food during this 
period is milk and dairy products; 

- secondly - milk - is a unique product created by nature as the only food of the newborn, which 
provides it with all nutrients necessary for normal growth and development. In richness and variety of 
nutrients milk and other diary products made of it is out of competition comparing with other foods and 
is an ideal basis for creating products for health improvement, particularly for pupils.  

Besides in the process of development the dairy products, in particular milk cocktails for preventing 
iodine deficiency disorders, the authors came out with two hypotheses.  

The first one is about the special appropriateness of enrichment by Lamidan the dairy products, 
which are the most accessible sources of easily digestible calcium, requirement of which  increases in 
body with the growth of iodine content in foods.  It is known that iodine significantly affects calcium and 
phosphorus metabolism. This hypothesis is confirmed by Clinical Research Institute of Phytotherapy of 
Uzhgorod University.  

The second hypothesis, nominated by the authors, dealt with the feasibility of using Lamidan in 
recipes of milkshakes, as foam-emulsion systems. The high content of Lamidan alginic acid eliminates 
the need of ice cream (as a source of stabilizers), or other high-surface-active substances of protein, 
carbohydrate or lipid nature, which can increase the viscosity, dissolve well in the liquid of the mixture, 
have emulsifying properties in small quantities and be harmless to human body. Both hypotheses are 
fully confirmed by the researches.  

The comparison of consuming characteristics of milkshakes made on traditional recipes and 
technology (with ice-cream), and milkshakes made with relevant, developed by the authors' semi-
finished milk for cocktails based on  Lamidan, defines benefits of the last one in  the organoleptic 
characteristics, the general chemical composition, containing biologically active materials, physical 
characteristics and safety. Milkshakes are made on the basis of semi-finished dairy products for cocktails 
with Lamidan (buttermilk, whey, milk, cream, yogurt and ferment "Yagotinske"), taking into account 
previously established correlation of milk and semi-finished fruit fillings (3:1). An electric mixer of 
Italian company “Syrman” was used for their production. The mixing of chilled to +4 C mixture was 
held for 1 min at the speed of 14 thousands turnovers per minute. The characteristic of fresh semi-
finished food products with Lamidan according to organoleptic, physic-chemical and microbiological 
parameters is listed in Table 1. 

 
Table 1 Indicators of quality of fresh prepared semi-finished cocktails 

 Parameter 

Name and description of semi-finished food product 
Milk for cocktails Cream 

for 
cocktails  

Buttermilk 
for 

cocktails 

Buttermil
k - kefir 

for 
 cocktails 

Whey for 
cocktails 2,5% 

of fat Low-fat 

Organoleptic 

Colour White with cream shade, even  throughout the mass, due to the 
basic colour of raw milk and Lamidan 
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Outward and consistency Even, no grains of fat, moderately viscous liquid, for-buttermilk-kefir -
 resembles the consistency of liquid cream product with inherent viscosity 

Taste and smell Clear, milky, creamy or sour(for buttermilk-kefir and whey), sweet 
Physical and chemical 
Acidity, , 0Т 18 18 17 18 80…100 60…75 
Percentage of fat mass, % 2,5 0,1 10,0 0,5 0,5 0,2 
Mass fraction of 
sucrose, % 12 12 12 12 12 12 

Mass fraction of 
dry matter, % 23,8 20,5 29,9 20,6 20,6 17,1 

Mass fraction 
of iodine mkh/100 g 53 52 56 54 54 53 

Density, kg/m3 1067 1072 1064 1070 - 1061 
Temperature, C 4±2 4±2 4±2 4±2 4±2 4±2 
Microbiological  

KMAFAnM, CFU / 1 g 11000 12000 23000 13000 Not 
determined 

Not 
determined 

BGKP, product number, 
which is not found, cm3 0,3 0,3 0,3 0,3 0,3 0,3 

 
To establish the warranty period of storage the changes that occur during the storage of semi-

finished food needed to be examined.  
Titrated and active acidity of the semi-finished foods based on buttermilk (milk of different fat and 

cream), which is one of the factors of polydisperse systems’ stability of these products and characterizes 
their freshness, within three days of storage was practically not changed. A slight decrease of active 
growth of titrated acidity was observed at the end of the second and third days of storage. 

Changes in acidity of sour milk semi-finished food products are more significant, which can be 
explained by the conversion of lactose by microorganisms that kefiric sourdough contains.  

It was also important to set the changes of proteins. With a constant content of total nitrogen for 
three days of storage the quantity of protein nitrogen in semi-finished products based on buttermilk, milk 
and cream is slightly reduced, which is obviously due to proteolytic splitting of proteins into amino 
acids. The reducing of  protein nitrogen amount and lactose content in semi-finished products took place 
in inverse dependence on the total number of bacteria.  

The changing of micro flora and chemical composition in dairy semi-finished products had a bit 
different nature. Hydrolysis of protein in them at all the stages of storage was more intense, which is 
undoubtedly connected with the proteolytic activity of micro flora in kefiric sourdough.  

The iodine content during the pilot storage of semi-finished products remained almost unchanged 
and was 50 ... 56 mkh/100 cm3. 

The production test results of laboratory tests allowed to determine the general requirements for 
quality of the semi-finished food products and set the warranty period of 36 hours storage at  temperature 
of 4 ± 20C.  

During the research of prepared cocktails the main attention was given to their organoleptic 
characteristics (Table 2). 
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Table 2 Organoleptic rate of cocktails on the base of semi-finished products, points 

All cocktails have a good taste. The highest rate was given to cocktails  made  on the basis of semi-
finished "Buttermilk  for cocktails" and "Cream for cocktails." Close to this rate, good points were given 
to the cocktails based on  semi-finished dairy products "Buttermilk, kefir cocktail" and "Whey for 
cocktails." The lowest rate- 4.0 points - was given to milkshake with ice cream. 

Positive impact of Lamidan  on the organoleptic characteristics of the cocktails that together are 
defined as the "flavour" of the  product, is confirmed by such objective factors as the degree 
of foaming and foam stability of the cocktails. 

Stability of foam of new cocktails which are made on the basis of semi-finished milk is 16 ...19 min. 
 It's enough to keep their foam structure till the moment of consumption. In terms of the degree 
of foaming, the highest one was in the cocktails "Cream-apple" and "Buttermilk-apple."  Obviously, 
this is due to the presence of the natural stabilizer – lecithin in the cream and buttermilk. One of the most 
important  indicators of quality of all the drinks is the presence of dry components in them (Table 3). 
 
Table 3 The content of dry components and sugar in cocktails, % 

The name of the cooling milk  
drink 

Indicators 
Dry 
components 

Sugar (including) 
Total number Saccharose Reduced sugars 

Milk-apple:  
- milk – 2,5% of fat 
- fat free milk 

 
18,2 

 
13,2 

 
9,2 

 
4,0 

16,8 13,7 9,2 4,5 
Cream-apple 23,5 12,8 9,2 3,6 
Apple buttermilk 16,5 13,6 9,2 4,4 
-Apple-albumin (on whey) 15,5 13,9 9,0 4,9 
- Apple buttermilk-kefir 16,4 13,1 9,0 4,1 

All cocktails are characterized by relatively high content of dry components (15.5 ... 23.5%), the 
bulk of which are sugars. Saccharose takes a prominent place among them, which is added in the form of 
sugar during the production of semi-finished products. Reduced sugars are about 1/3 of the total sugars’ 
content. The total content of proteins in cocktails is in the range of 1.91 ... 2.17%. All the drinks are 
characterized by an abundant  amino acid composition. The correlation of individual amino acids differs 
in various beverages, due to the type of milk-based drink. Especially valuable in terms of the ratio of 
individual amino acids are milk cooling drinks based on whey. We used a dietary additional agent 
Lamidan in semi-finished food recipes for the correction of iodine deficiency. Besides, its use also 

Cocktails 
Indicators 

Colour Outward and 
consistency Taste Odour Total rate 

Control – apple carrot  
with ice cream 4,00 3,50 4,50 4,00 4,00 

Studied (with Lamidan):      
-Milk-apple (milk – 2,5% of fat) 4,00 4,50 4,80 4,00 4,30 

- Apple -milk-(fat-free milk) 4,00 4,50 4,80 4,00 4,30 

- Cream-apple (cream – 10% of fat) 4,15 4,60 4,90 4,05 4,40 
-  Buttermilk- Apple  4,20 4,60 4,90 4,00 4,43 
-Apple-albumin(on whey) 4,05 4,60 4,80 4,05 4,38 
-Apple buttermilk-kefir 4,00 4,60 4,80 4,10 4,38 
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allowed improving significantly the value of certain macro-and microelements in prepared drinks. The 
promising area of prevention the iodine deficiency disorders is creation of cream-vegetable sauces. The 
use of the product in the form of sauces - finely dispersed water-oil emulsion reduces the load on the 
endocrine system, helps to stabilize the physiological functions of the gastrointestinal tract. 

The modern approach of creating the recipes of cream-vegetable sauces is based on the selection of 
individual kinds of the raw material and additional components in ratios that achieve predictable 
nutritional value of the finished product, high consumable and technological characteristics. We have 
developed the combined cream-vegetable sauces for health improvement made on the basis of sour 
cream (with a mass of fat 20%) with the addition of various plant components, such as chopped 
horseradish, walnuts and mustard powder (Zhukevych 2011, 157). Lamidan is used as a source of 
iodine. To ensure the minimum losses of biologically active substances during production, the sauces are 
made without heat treatment and heat-treated. 

The sauces can be made on the dairy, cunning factories and the factories which are equipped with a 
production line for producing sauces by the following formula (Table 4): 
 
Table 4 Compounded composition of cream-vegetable sauces, % 
Components of the sauces’ recipe Sauce with horseradish Sauce with mustard and walnuts 
Sour cream (m / h 20% fat) 52.75 54.75 
Horseradish (crushed) 25.00  
Mustard (powder)  20.00 
Walnuts (chopped)  5.00 
Eggs (boiled) 15.00 13.00 
Salt 0.80 0.80 
Ascorbic acid 0.12 0.12 
Apple cider vinegar 2.18 2.18 
Beet Juice 4.00  
Juice carrots  4.00 
Lamidan 0.15 0.15 

Exactly this recipe of the cream-vegetable sauces provides a good taste of the finished product in 
which the ratio of animal (sour cream and eggs) and plant components is: for sour cream sauce with 
mustard and nuts - 80:20, with horseradish - 70:30 and can guarantee (depending on the age of 
consumers, doses and portions) from 0.3 to 0.5 of the daily need of iodine.  

In the research the most complete food products – sour cream and eggs were used as an animal raw 
materials. The egg yolk contains a significant amount of lecithin, which is the most active, in the form of 
protein-lecithin complex, that’s why eggs are widely used in clinical nutrition. They are prescribed to the 
patients with tuberculosis, anaemia, and to people with dysfunction of the digestive system. Sour cream 
is easily absorbed by the human body, promotes proper metabolism, regulates the intestinal flora and 
stimulates the secretory function of stomach and pancreas. Sour cream contains all the same amino acids 
and minerals that make up milk and 2-3 times more vitamins (group B, ascorbic and nicotinic 
acids). Amino acid, methionine, which is a part of the casein and choline, which is contained in egg yolk 
in a very big amount, prevents atherosclerosis.  

The selection of a horseradish plant (Armoracia rusticana) and mustard (Brassica juncea) as 
components of the sauce is reasoned by the fact that these foods  contain glycoside sinihrin that under the 
influence of mirozina enzyme splits into Allylic mustard oil (which provides a sharp smell and taste) and 
lysozyme, which has bactericidal properties.  
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Pectin substances which are contained in the plant components have radioprotective properties, they 
reduce the level of glucose in blood, insulin and cholesterol in body, improve peripheral circulation and, 
by binding water in the intestine, create a feeling of satiety (Alexandrova 2005). Biologically active 
substances of plant products (minerals, pectin, vitamins), affect the active acidity and with decreasing of 
pH the complication of proteins with pectin is observed. The horseradish root contains 5 times more 
ascorbic acid than citrus, and saponins, B vitamins, PP, flavonoids, volatile. The used vegetable 
ingredients have anti-bacterial effect, stimulate metabolism, regulate the work of liver and kidneys, and 
improve immunity (Dovzhenko and Dovzhenko 1991, 368). Sour cream sauces with horseradish, 
enriched with Lamidan are especially useful for people with high level of glucose, insulin and cholesterol 
in body.  

In the role of regulator of acidity, as well as with the aim of maximal preservation of ascorbic acid 
and colour, after the crushing of horseradish apple cider vinegar and ascorbic acid are added. Sour cream 
sauces with walnuts and mustard have the most extensive physiological multifunctional effect. As all the 
healing functions of Lamidan, which serves as a source of iodine and other micro elements are  
combined in these sauces, mustard that contains essential oil and protein, and walnuts - as a source of 
polyunsaturated fatty acids (with an optimal ratio of ω-3 and ω-6), micro elements, including 
selenium (20-60 mkh/100 g) and iodine (100 mg / kg), phytosterol, vitamins and amino acids in balanced 
proportions.  

It is proved that regular consumption of foods high in PUFA positively affects the human ability and  
mental activity. Phytosterols which are also found in nuts is a perspective class of biologically active 
food components. These components in their structure are similar to cholesterol, but can significantly 
reduce the level of cholesterol both free and bound to low density lipoprotein. They have cancer 
prevention, antioxidant and immunostimulatory effects (Barshabova 2009, 20). 

Today the modern consumer, choosing a product, first of all pays attention to its 
appearance. Therefore, to improve the organoleptic properties of cream-vegetable sauces, such as colour 
and appearance, natural carrot or beet juice is added to the sauces’ recipes. 

For the organoleptic evaluation of cream-vegetable sauces 5 point scale is developed. The tasters 
acknowledged the advantage of the new cream-vegetable sauces over the control mayonnaise-based 
ones, due to the harmonious combination of the added supplements with the basic components and the 
replacing of mayonnaise base  with sour cream. 

Quality of sauces according to physical-chemical parameters is listed in Table 5. 
 

Table 5 The results of physical chemical indicators of sauces’ quality 

Quality 
indicators 

State 
Standards 
4561:2006 

Souses 
Sour cream 
sauce with 

horseradish 
Control 1 

Sour cream sauce 
with mustard and 

walnuts 
Control 2 

Bulk of the 
moisture, % 

Not more 
that 55 45.05 50.08 40.48 41.67 

Titrated  
acidity, % 

Not more 
than 0.9 0.69 0.77 0.59 0.75 

рН 3 – 4.7 3.06 3.12 3.24 3.08 
Stability of 
emulsion, % 

Not less 
than 98 100 100 100 100 

 
All the sauces investigated according to the physic-chemical parameters meet the requirements of 

standard ISO 4561:2006 "Salad sauces. Specifications" (ISO 4561:2006, 19). 
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On the basis of a complex indicator of quality, it is marked that the sour cream sauces with 
horseradish, mustard and walnuts have the highest rates (0.91 and 0.96, accordingly), including the most 
important characteristics: the outward and texture, taste and smell. 

The combination of vegetable, egg and cream in vegetable sauces makes it possible to increase 
emulsifying and stabilizing effect of the mixture, due to the formation of protein-polysaccharide 
complexes. In addition, due to the interaction of pectin substances of vegetable raw materials with 
calcium that is present in sour cream, calcium pectinate is being formed, that leads to increasing stability 
of the interphase adsorption layer and hence to the stability of emulsions, but also to the formation of 
gelatinous carcass throughout the system, as a result its viscosity is increased and so as the resistance to 
separation (Zhyhalenko and Kolesnikova 2008, 156). 

Reducing of  the effective viscosity of cream-vegetable sauces, and hence the destruction of its 
structure, is observed not only with the increasing of mixing gradient, but also for his constant values 
with increasing temperature of the product. The correlation coefficient between the consistency and the 
effective viscosity of sauces (r = 0.91) shows a rather strong direct relation between these 
parameters. The higher is the index of the product’s viscosity, the higher is the scoring rate of 
consistency, with a decrease in viscosity the structure of sauces is ruined. 

Contraindications for the use of cream-vegetable sauces with Lamidan are almost absent, except for 
patients with diabetes, obesity and acute diseases of the gastrointestinal tract, pregnant and nursing 
mother's milk. As for pregnant women, especially in the last months of pregnancy it is contraindicated to 
eat the acute food or condiments, it is recommended to replace spicy sour cream sauces with other foods 
enriched with Lamidan (cream-nut sauce, fermented milk drinks, pastille products). 

Pastille products (zephyr, confectionery pastille, creamed locum) are the most loved and affordable 
sweets. Due to relatively low processing temperature regimes they are perspective types of confectionery 
for enriching them with health properties. Expansion of the range of such products requires the 
compliance of the following needs: new products should have a high organoleptic properties and high 
biological value, raw material should be natural, affordable and provide a wide range of finished 
products in the health care and nutrition of both children and adults. 

In order to enrich pastille products with vitamins, macro-and micronutrients, to prevent and 
eliminate iodine deficiency in nutrition, we have used in the recipes of the new products, biologically 
active additives tsykorlakt and Lamidan. 

Tsykorlakt - a mixture of chicory extract and skimmed milk. The main components of chicory is 
inulin, oligofructose and polyphenol substances which have antioxidant activity, vitamin P properties. 
High food and biological value of chicory makes it an important raw material, natural biocorrector for 
usage in recipes of products for special purposes. The combination of chicory and raw milk should not 
only be appropriate due to the increase of the final product’s protein value. Inulin improves the calcium 
absorption in body. This is the key to using chicory and milk in new pastille products for the prevention 
of osteoporosis and limitation of strontium accumulation in bones. The last one is especially relevant in 
the conditions of chronic exposure to low doses of radiation that exist in some regions of Ukraine. 

The inclusion of tsykorlakt to the new products can not only improve the taste and odour of the 
finished products, but also to give them a nice coffee flavour, and to lower the energy value of products 
by reducing sugar in recipes for 7-10%. 

Lamidan due to the high content of alginic acid, which can bind water, is used in pastille products 
recipes as foam and jelly maker of foam masses. The rational number of Lamidan, which allows 
improving the consistency of finished pastille products and enriches them with organically bound iodine 
is 0.5%. New pastille products with Lamidan retain their texture and high organoleptic properties longer. 
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Therefore, Lamidan should be viewed not only as a biologically active (dietary) supplement, but as a 
national technology-functional additive which is used in recipes of pastille products that would allow to 
increase the warranty term, which is set by the standards. This hypothesis is fully confirmed by the 
results of our research. 

Besides, in the recipes of new products hibiscus extract was used, as a natural source of anthocyanin, 
which allows abandoning the synthetic dyes and provides an attractive pink colour to new products. 

Organoleptic properties of zephyr and creamed locum were determined by the tasting committee 
according to the developed 5 points system of rating, taking into consideration a value coefficient for 
form, surface, colour, structure, flavour and taste. 

On the basis of the researches the profilohrams of organoleptic characteristics of new products were 
created, which are listed next to figure 1. 

By the comprehensive organoleptic evaluation of new pastille products, with the addition of 
essentially new raw material, a high level of their quality is given. Due to the distinct and balanced 
flavour and aroma caused by chicory, the total scoring was 4.73-4.95 points. 
Figure 1 The profiles of organoleptic characteristics of new pastille products   

  

The positive impact of the added additives tsykorlakt and Lamidan on organoleptic properties which 
in complex define the taste are confirmed by the structural and mechanical properties of finished 
products, such as density, tightness of  structure, adhesion strength, the data is presented in Table 6. 

 
Table 6 Structural mechanic indexes of pastille products 

Indexes 

Pastille products 

Zephyr-
control 

Zephyr 
«Ocean 
Perl» 

Locum-
control 

Locum 
«East Perl» 

Factor of critical shear stress, kPa 4,65 4,34 4,89 4,36 
Adhesion strength, kPa 0,99 0,73 1,03 1,0 
Density, kg/m3 430 420 580 525 
Shape stability, mm: 
- For 1 hour. 
- For 24 hours. 

 
0,45 
0,4 

 
0,55 
0,53 

 
0,4 

0,35 

 
0,4 
0,4 

The outward and structure scores 4,8 4,85 4,73 4,82 
 
Comparing the toughness of new products with the control ones, we have heightened the 

hypothesis that Lamidan which contains some kind of sodium alginate (not less than 35%) provides 
water binding properties of the products, forming gel that makes the products more elastic. The inclusion 
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of tsykorlakt which includes inulin (linear polymer) to the recipe, and has the ability to bind water, and 
the presence of hydrocolloids of protein nature milk, increases the formation of coagulation –
 crystallization structure of products. 

For a more detailed definition of the influence of additives on the quality of paste products it will be 
essential to investigate the physic-chemical characteristics of new products and   their changes during 
storage. 

For physic-chemical parameters new pastille products must meet the applicable regulatory 
documents (GOST 6441-2003, 7), (ISO4688:2006, 14). The research results are presented in Table. 7. 

 
Table 7 Physical and chemical properties of pastille products 

Indexes 
Pastille products 

Zephyr-
control 

Zephyr  
«Ocean Perl» 

Locum-
control 

Locum 
«East Perl» 

Moisture content,% 16 17 22 24 
The content of reducing 
substances,% 9 12 14 17 

Titrated acidity, 0Т 5,5 6,3 2,1 2,5 
Active acidity, pH 3,1 7,65 3,35 4,5 
Density, kg/m3 430 420 580 525 

 
On the base of the research results it is set that according to the next indexes: moisture, 

density, content of reducing substances, total acidity, mass fraction of ash insoluble in 10%  solution of 
hydrochloric acid, the mass fraction of the total sulfurous acid, pastille  products, developed by us  meet 
the  established standards.  

During the storage of pastille products the dominant physical processes are evaporation of 
moisture from the surface of the products, and its move from central to peripheral layers. This 
phenomenon causes supersaturation of the liquid phase and its recrystallization, thereby increasing the 
number of solid phase and the solidity of the product is observed. Increasing the size of 
crystal structure makes pastille mass become coarse. Products become hard and lose the delicate texture. 

The influence of additives tsykorlakt and Lamidan on modification of the content of moisture mass 
fraction in pastille products, is shown in Fig. 2. 

 
Figure 2 Changes of moisture content in paste products during storage 

 
From data above it is clear that addition of Lamidan and tsykorlakt to the recipes of new products 

slows the loss of moisture in them, comparing with control products. 



11 
 

New pastille products with Lamidan and tsykorlakt, even after 110 days of storage are characterized 
by a soft consistency, despite of the fact that the rate of moisture in them is decreased. 

The data analysis of reducing substances content indicates that the replacement of 7% sugar with 
tsykorlakt that contains fructose increases the mass fraction of reduced sugars to 1.3 times comparing to 
the control products. But despite the increasing mass fraction of reducing substances, the value of this 
parameter in fresh products does not exceed the regulated standard and is not more than 16.0%. 

Medical and biological testing was conducted on the scientific base of  the Institute of Clinical 
Phytotherapy UNU in boarding schools of Zakarpatiie region and the undertaken  preventive measures 
using the milkshakes, cream, vegetable sauces and paste products, enriched with Lamidan, led to the 
improvement of children’s health. They were less susceptible to diseases, studied better. The children 
were receiving milkshakes 2 times a day for 2 months (sour cream, vegetable sauces and paste products), 
enriched with Lamidan, and comparing to the control group of pupils, the number of their acute illnesses 
decreased to 10-12% and  increased the rate of functional respiratory health to 20-25% and the muscle 
strength to 22-24% (Rudavska and Shapovalova, 2011, 250-253). 

The pupils from the research group had the noticeable positive changes in the functional state of 
central nervous system. The overall efficiency became higher, the visual short-term memory - better. 

Under the influence of iodine prophylaxis the optimizing of  the psychological state of children was 
observed: accentuation of the vitality, personal attitude to the world, a significant decrease of 
aggressiveness in mood, and increase of transparency, communication comfort, which is a very good 
result in designing not only a psychological profile of the child, but the team as a whole. 

The conducted researches have shown that the older was a child or a teenager, the deeper was the 
deficit. The use of milkshakes (cream-vegetable sauces and pastille products) with Lamidan made it 
possible to completely eliminate iodine deficiency of first-graders, virtually eliminate iodine deficiency 
of fifth-graders and reduce the deficit of nine-graders to 75%. 

Deterioration of children’s physical development, their health and mental capacity with age, dictates 
the need of carrying the biocorrectional measures with milkshakes (sour cream, vegetable sauces and 
pastille products) with Lamidan at all stages of development and growth of the child. 

 
Conclusion 

The research of organoleptic, physic-chemical, microbiological quality and safety of 
new cocktails (sour cream, vegetable sauces and pastille products) allowed to make their commodity 
characteristics of chemical composition, microbiological characteristics, safety and, together with 
medical workers, recommendations for the consumers on their usage. 

In order to prevent iodine deficiency disorders and improve the birth of a healthy generation, 
preventive measures, with the use of dairy and paste products enriched with Lamidan are 
appropriate since the pregnancy. Only in the case of such prevention of iodine deficiency the human and 
the nation health  that lives in geochemical provinces with iodine deficiency can be saved. 
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