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чат (маса тіла, прирости та маса тушки курчат цієї групи були також найменшими)

Таблиця 2 – Дегустаційна оцінка м’яса (грудні м’язи) органічних курчат-бройлерів
(проба варіння), бал

Показник Контроль Допоміжна речови-
на

Зовнішній вигляд 4,71±0,47 5,00±0,01
Колір 5,00±0,01 4,62±0,74
Смак 4,35±0,75 4,71±0,49
Запах, аромат 4,79±0,39 4,83±0,37
Консистенція 4,43±0,45 4,62±0,48
Соковитість 4,21±0,90 4,67±0,47
Загальна оцінка 27,50±0,29 31,46±0,67

Як видно з наведеної таблиці перевагу за всіма показниками мали бульйони з м’яса 
курчат дослідної групи. Отже, додавання до раціону допоміжної речовини допомагає попе-
редити захворювання курчат та дозволяє підвищити біологічну та харчову цінність курятини. 
Разом з тим, важливим є те, що птиця вирощена в органічному господарстві з дотриманням 
засад гуманності та благополуччя тварин. Наступним етапом виконання наукової роботи 
планується проведення фізико-хімічних досліджень органічного м’яса з метою визначення 
технологічного напрямку використання. 
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SELECTIVITY AND RESOURCE OF BIOSORBENTS IN THE 
TREATMENT OF NATURAL AND WASTEWATER FROM HEAVY 

METAL IONS  
1V. Novoseltseva, PhD*, 1O. Kovalenko, D.Sc., 2H. Yankovych, PhD student,

2M. Václavíková, PhD, 2I.V. Melnyk, PhD. 
1Odessa National Academy of Food Technologies, Odessa, Ukraine  

2Institute of Geotechnics Slovak Academy of Sciences, Košice, Slovakia

Natural and wastewater contain numerous impurities of organic and inorganic origin, 
including heavy metals. Various methods and materials are used to extract heavy metals from water 
environment. Biosorbents obtained as a result of processing various plant biomass, including waste 
from food and agricultural industries, are promising. Since natural and wastewater are 
multicomponent aquatic environments, the question of the degree of biosorption of various 
impurities from such an environment during the process is relevant in their practical application. It 
is also important to know the resource characteristics of biosorbents, as information about them 
allows you to correctly calculate the cost of biosorbent per unit volume of purified water. Therefore, 
the aim of the research was to study the selectivity of biosorbents for heavy metals during their 
extraction from multicomponent water environment, as well as to determine the number of cycles of 
effective use of powdered biosorbents in water treatment.  

To perform the experimental study used biosorbents obtained from waste processing green 
peas and sunflowers, as well as grapevine. The following methods of obtaining biosorbents were 
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used. Green pea processing waste was partially dehydrated at ambient temperature, dried to 
constant weight in an oven, and then placed in an airtight container and carbonized in a muffle
furnace at a temperature of 600 оС for 30 minutes. Waste from processing sunflower and grapevine  
were already dry therefore it is raw immediately subjected to carbonization. The objects of the study 
were three-component and multicomponent aqueous solutions of heavy metals. In particular, an 
aqueous solution of metal salts Ni (II), Fe (III), Cd (II), Cu (II), Pb (II), Mn (II) with a concentration 
of each metal in it equal to 20 mg/dm3 was used. the pH of this solution was 3 units pH Aqueous 
solutions of nitrates Pb (II) and Cd (II), nitrates Pb (II) and Zn (II), nitrates Pb (II) and Cu (II) were 
also used. Three-component model solutions were prepared with a pH = 4 of pH and an initial 
concentration of each metal in the solution equal to 100 mg/dm3. The dosage of powdered 
biosorbent was 2 g/dm3. During the experiment, the change in the concentration of each metal in the 
solution after treatment with its biosorbent was determined. Based on the obtained experimental 
data, the percentage of adsorption (A,%) of each heavy metal from solution by different biosorbents 
was calculated. Some results of the study are shown in Fig.1. 

The analysis of the obtained results allowed to form series of selectivity of biosorbents in 
relation to the heavy metals mentioned above, at their simultaneous presence in solution. For pea 
peel biosorbent and grapevine biosorbent, this series is as follows: Fe3+ Pb2+ Cu2+ Mn2+

Cd2+ Ni2+. And for the biosorbent from sunflower processing waste, it is as follows – Fe3+ Pb2+

= Cu2+ Cd2+ Ni2+ Mn2+. According to these results, iron ions have a higher degree of 
recovery from solution. We assume that the reason for this is its lower hydration energy compared 
to lead and copper ions. It is known that the values of the hydration energy -∆Gh for these cations 
decrease in the following order: Cu2+ = Ni2+ Mn2+ Cd2+ Pb2+ Fe3+ [2, 3]. 

Resource tests were performed to determine the number of cycles of effective use of 
powdered biosorbents. The study was performed with a biosorbent from pea peel. An aqueous 
solution of Pb (II) salt with a metal ion concentration of 0.6 mg/dm3 was used in the experiment. 
The results of resource tests of the biosorbent are shown in Fig.2. 

Fig.1 – The percentage of metal ions adsorption during biosorption from a 
multicomponent aqueous solution: 1 – biosorbent from pea peel; 2- biosorbent from 

sunflower processing waste; 3 – biosorbent from grapevine 

  
Fig.2 – The effect of the number cycles of reuse biosorbent from pea peel on the

percentage of adsorption of lead ions from the model solution [2] 
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According to the results of resource tests, it can be concluded that the powdered biosorbent 
removes almost 100 % of lead (II) ions from the model solutions during the first nine cycles without 
regeneration. That is, the formed complex "biosorbent - adsorbed metal" was not destroyed during 

reuse of the material and the biosorbent retained its original properties. Subsequent use of the 
biosorbent led to a significant reduction in its sorbent properties [2]. 
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CHARACTERISTICS OF WATER IN THE DOUGH FOR PRODUCTS OF 
DELAYED BAKING 

Olha Petkova, Graduate student, Yakov Verkhivker, Dr. Sci., professor, Elena 
Myrоshnichenko Ph.D, associate professor 

Odessa National Academy of Food Technologies, Odessa, Ukraine

For kneading the dough, they often use regular drinking water or purified water with reverse 
osmosis systems, which is completely devoid of salts. In both cases, this has a bad effect on the 
final result, which is a dough that can be used for delayed baking. Delayed baking technology uses 
low temperatures to slow down the fermentation process or stop it altogether. The technology of 
"shock" quick freezing of the dough before the final baking for a limited period of time allows not 
only postpone baking, but also allows you to take the baked goods outside the enterprise. The main 
principle of the delayed baking technology is a very rapid cooling of the product to a temperature 
below minus 3 ° C, followed by a further decrease in temperature, at which the water contained in 
the bread freezes, as well as to limit and disappear enzymatic, oxidative, microbiological 
transformations. During normal freezing, all water molecules turn into crystals. The faster the 
freezing process, the smaller these crystals are. Only with micro crystallization of water, the product 
molecules are not destroyed. Blast freezers, thanks to the freezing system with air at minus 40 ° C, 
allow reaching minus 18 °C in the middle of the food in less than 240 minutes: the maximum time 
during which it is necessary to carry out the blast freezing process to obtain micro-crystallization of 
water, thus preserving the unchanged organoleptic properties of the product. Due to the high rate of 
freezing and the transformation of water from a liquid state into a solid, the period of bacterial 
activity is shortened, since bacteria conduct their life only in the presence of liquid water. Bacteria 
of different types have different temperature limits of vital activity. When frozen slowly, traces of 
the vital activity of each of the types of bacteria appear in food, while during shock freezing, many 
of them simply do not have time to develop. The shelf life of quick-frozen food is longer than that 
of food frozen in conventional chambers. After defrosting, there will be no loss of liquid, the 
consistency and taste of the product will not change. Blast freezing provides a number of 
advantages over the conventional, traditional method of freezing food, namely: reduction of product 
weight loss; increase in shelf life; significant time savings. Due to the properties of water at low 
temperatures, it became possible to develop a technology for the production of baked goods with 
delayed baking. Water has a great influence on the quality of the finished product and the efficiency 
of the freezing process. It is imperative to prepare and control this component in terms of 
physicochemical (presence of hardness salts), micro-biological indicators, recipe quantity, water 
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