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The article reviewed and analyzed the importance of macro-minerals to ensure the physiological func-

tions of the animal organism. Minerals are important for normal functioning of the body. They participate in 
the construction of the supporting tissues, maintain homeostasis, activate biochemical reactions that affect 
the enzyme system, directly or indirectly associated with functions of the endocrine glands, stimulate the 
activity of the microflora of the gastrointestinal tract. The active role of mineral elements in the processes of 
respiration, blood, digestion, absorption, synthesis and excretion of metabolic waste products in the body. 
They create the necessary conditions for the normal functions of vitamins, enzymes, hormones, mainte-
nance of colloidal state of the protein, the acid-alkaline balance, osmotic pressure at the required level and 
protect the body functions. Mineral elements participate in the processes of neutralization of toxic substanc-
es and synthesis of antibodies. 
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Formulation of the problem in general. One 

of the main prerequisites for increasing productivity 
of farm animals is their full mineral nutrition. The 
absence or lack of certain mineral elements and 
violation of their value in diets reduces the efficiency 
of nutrients and as a result, it leads to a decrease in 
productivity of livestock. 

Mineral elements included in the animal body 
mainly as a structural material, are involved in the 
process of digestion of nutrients, their absorption, 
synthesis, decomposition and release of metabolic 
products from the body. They create the necessary 
conditions for normal functioning of enzymes, hor-
mones, vitamins; stabilize acid-alkaline balance and 
osmotic pressure [11]. 

Animals body and plants composition contain 
about 84 chemical elements. Over 50 of them are 
their permanent components, defined quantitatively. 
Metabolic processes in the body occur in the form of 
chemical and biological reactions that result in syn-
thesizing of proteins, fats and carbohydrates. With 
their participation the growth and development of the 
body takes place – the higher productivity of animals 
is, the more intense metabolism becomes [9, 14]. 

Underestimating the role of mineral elements 
in animal nutrition leads to economic losses in live-
stock. The relative content of mineral elements in 
animal organism is 4-6 % of its weight depending on 
the age and nature of nutrition [6]. 

Mineral elements are essential for normal 
functioning of the body. They participate in the con-
struction of supporting tissues, maintain homeosta-
sis, activate biochemical reactions, affect enzymatic 
systems, directly or indirectly related to the functions 
of the endocrine glands, and activate the microflora 
in the gastrointestinal tract [5]. 

The mineral elements are of the biggest im-
portance in the processes of respiration, blood, di-
gestion, absorption, synthesis and release of meta-
bolic products in the body. They create the condi-
tions necessary for normal functions of vitamins, 

enzymes, hormones, maintaining colloidal state of 
proteins, acid-alkaline balance, osmotic pressure at 
the required level and protection of body functions. 
Mineral elements are involved in the process of neu-
tralization of toxic substances and antibodies syn-
thesis [3]. 

As a rule, feed rations that are contained in its 
composition do not satisfy the needs of animals in 
mineral elements. Quite often, there is an excess of 
some elements and lack of others. Due to lack of 
minerals in the diets of animals the mineral metabo-
lism damages, feed eating and its digestibility, 
weight gain and milk yield reduces, fertilization dis-
rupts, disease arise [9, 11]. 

The chemical composition of animals’ organ-
isms should be evaluated in close connection with 
the plants as the main source of its nutrition. It 
should also be remembered that the soil, plant and 
animal organism are inseparably bound link of single 
migration circle [18]. 

Analysis of the main research and publica-
tions in which a solution has initiated. Due to 
versatility ofproductivity, sheep are on the first rank 
among farm animals. Wool, meat, sheepskin are 
obtained from them and in some farms – milk, too. In 
sheep breeding has not only high general level of 
nutrition is of a great value, but also balancing ra-
tions for mineral elements. With the lack of minerals 
in the diet of sheep a number of physiological func-
tions are damaged, appetite decreases, growth de-
lays, metabolism is damaged, which leads to signifi-
cant reduction of productivity [15, 20]. 

The most physiologically important mineral el-
ements for sheep are potassium, calcium, phospho-
rus, sodium, chlorine, sulfur, cobalt, iron, copper, 
iodine, manganese, zinc and selenium. The body of 
an adult sheep contains on average about 0,92 % 
calcium and 0,50 % phosphorus. The mentioned 
macronutrients in the body of sheep used at 30 %, 
but their absorption depends on many factors [6, 
18]. 
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It has been proven that the balanced nutrition 
of gravid ewes can to some extent regulate wool 
productivity of future offspring. Thus, when feeding 
ewes on feed of balanced nutrients lambs develop 
better skin, the thickness of which grows – hair folli-
cles, and their number affects the wool clip in adult 
sheep. If nutrition of gravid ewes is defective, lambs 
are born with thin skin, which contains a small 
amount of hair follicles that further has negative 
impact on the wool productivity even in lambs with 
full balanced feeding [2, 3, 20]. 

The physiological role of potassium is very 
diverse. It is actively involved in the maintenance of 
osmotic pressure, acid-alkaline balance and all met-
abolic processes. With the participation of potassium 
ions which are contained in red blood cells, hemo-
globin carries oxygen. Potassium as well as sodium 
is actively involved in the regulation of the osmotic 
pressure in the body fluids, most biochemical pro-
cesses. At a certainratio with ions of sodium and 
calcium it leads to a normal heart activity. In rumi-
nants, in addition, potassium takes part in maintain-
ing the buffer and moisture content in proventriculus, 
which is to create optimal conditions for bacterial 
fermentation. It is assumed that potassium is neces-
sary for normal activity of microorganisms, including 
cellulolytic [1, 12]. 

Due lack of calciumin the sheep diets, as well 
as phosphorus and vitamin D there are diseases 
that are manifested in the change of bone tissue 
(rickets, osteomalacia, osteoporosis, osteofibrosis). 
With an excess of phosphorus in the sheep diets 
excretion of calcium increases in the form of phos-
phate salts with feces, resulting in depletion of the 
body's calcium in adult animals and reduction of 
calcination in young skeleton. A similar pattern is 
observed when calcium excess takes place [8, 12]. 

There is relatively high content of potassium 
and sodium shortage in plant feeds. Therefore, the 
practice of feeding the sheep does not usually ob-
serve a lack of potassium, but quite often disorder of 
sodium exchange. In the metabolism processes, 
sodium and potassium act as antagonists. When 
feeding on large quantities of salt potassium is ex-
creted from the body. The optimum ratio of Na:K is 
considered to be 0,5:1. Sodium is usually consid-
ered together with chlorine, since they are closely 
linked in the body [17]. 

Magnesium helps to maintain acid-alkaline 
balance and osmotic pressure in fluids and tissues, 
provides the functional ability of the neuromuscular 
system, is involved in thermoregulation, plays a sig-
nificant role in rumen digestion of sheep [19]. 

The main depot of chlorine is leather. With a 
lack of chlorine in the diets of sheep its content de-
creases in tissues, body fluids and significantly – 
urinary and sweat excretion, allocation of hydrochlo-
ric acid reduces in the stomach, leading to a weak-
ening of digestible properties of gastric juice [12]. 

Sulfur is a structural part of the sulfur-

containing amino acids: methionine, cystine and 
cysteine, which are part of protein molecules. More 
intensive exchange of sulfur and more need for it is 
characteristic for sheep compared with other types 
of farm animals in connection with the production of 
such products as wool, the main component of 
which is the protein keratin, which includes these 
essential amino acids. Thus, rough wool contains 
3,55-5,40 % cystine, the thin – 9,10-11,10, and me-
thionine – 0,44-0,67 % accordingly. The total content 
of sulfur in keratin of sheep hair varies within 2,50-
4,00 %. There is more of it in thin wool of adult 
sheep, and less in rough one of young sheep [8, 13]. 

With a lack of sulfur in the diets of sheep di-
gestibility of nutrients, especially cellular tissue, the 
use of nitrogenous substances worsens, weight gain 
and growth of animal wool reduce. It is believed, that 
the optimum of sulfur content in sheep meat and 
wool is 0,20-0,35 % of dry matter ration. Young ani-
mals need more sulfur during intensive growth and 
owes during late pregnancy and intensive lactation 
as well as sheep of fine-wool breeds [9]. 

The need of adult sheep in iron is a little and 
completely satisfied with its supply in the body with 
feed. But young precocious breeds during intensive 
growth and metabolism in the autumn and winter 
period can feel the lack of this element. Receiving of 
iron in the body can be seen with presence of he-
moglobin in the blood. With a lack of iron in the diet 
anemia develops. Vitamin D increases the use of 
iron to form hemoglobin, and vitamin C helps ab-
sorption of it into the small intestine [2]. 

Copper is needed for normal pigmentation 
and wool keratinization, osteogenesis, formation of 
nervous tissue, reproductive functions. It is part of a 
complex of ferments or is the activator of them, it 
affects carbohydrate metabolism. The content of 
copper in the liver has a particular value due to its 
participation in metabolism in the body. The more 
intense metabolism is, the more copper there is in 
the liver. With the lack of copper in the liver its con-
tent in the blood is greatly reduced. With a lack of 
copper in the feed, the enzyme activity is damaged 
that catalyze keratinization and pigmentation of hair, 
so that it loses its elasticity, shine and winding. It has 
been noticed that the lack of copper influences the 
bone metabolism; the bones become brittle and light 
[1, 19]. 

Zinc is part of the respiratory enzyme carbon-
ic anhydrase, which provides allocation of carbon 
dioxide from the body. It is contained in hormone 
insulin and is an activator of many enzymes, it acti-
vates the pituitary gland. The link between hor-
mones and enzymes activity is determined by its 
role in carbohydrate, fat and protein metabolism. 
With the lack of zinc in sheep the wool comes out, 
appetite is lost, weight gain is reduced, dermatitis 
appear, lambs eat wool [17, 19]. 

Manganese is a component and activator of 
many enzymes. If this element is received in optimal 
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amounts the carbohydrate, protein and mineral me-
tabolism occur more intensively. Along with copper 
and cobalt, it affects the process of hematopoiesis. 
The lack of manganese in the body leads to a disor-
der of metabolism, delaying growth and sexual de-
velopment of young animals, dysfunctions ovulation 
in females [5, 16]. 

The role of cobalt in the body of sheep is var-
ied. It is necessary for blood, synthesis and action of 
several enzymes; it is a part of the vitamin B12 and 
thus influences the metabolism, physiological condi-
tion, animal growth and productivity. With a lack of 
cobalt in the sheep diet a qualitative change of ru-
men microflora takes place and its amount signifi-
cantly reduces, which results in sharp delay of the 
synthesis of vitamin B12, content of vitamins A, C 
and E in the body and blood reduces [4, 18].  

Iodine is contained in the body of sheep in a 
small amount – less than 0,6 mg/kg. It is part of the 
thyroid hormones, its receiving depends on its phys-
iological activity. Iodine deficiency inhibits the for-
mation of thyroxine, resulting in reduced intensity of 
oxidative processes and disturbed metabolism. The 
sign of iodine deficiency is an increase of the thyroid 
gland in size, called endemic goiter in newborn 
lambs. Lack of iodine in the diets of sheep causes 
metabolic disorders (goiter appears), growth retarda-
tion, and loss of the offspring in the embryonic peri-
od or after birth [19]. 

Sheep’s need in selenium is 0,10 mg per 1 
kg of dry matter feed. D.M. Popryhayeva and others 
(1973) note, that entry of selenium and sodium to 
the diet of sheep 25 days before insemination and 
on 25th and 50th day of pregnancycontributed to 
increase output of lambs by 30 %, increased their 
mass by 18 and reduced death rates from 17,30 to 
8,30 % compared to the control. By its action, sele-
nium is similar to vitamin E. It regulates digestion 
and consumption of vitamins A, C and K, has posi-
tive effect on the growth of young, quality wool [1, 
16]. 

Need of pregnant ewes in mineral elements 
primarily consist of consumption to support the func-
tioning of the body, wool growth, formation and 
growth of the uterus and placenta, creating reserves 
in the body for the next lactation [11, 18]. 

In the main areas of sheep breeding (steppes, 
forest steppes, mountains) most of the pregnancy 
period of ewes is on pasture, when vegetation is 
poor and contains insufficient amount of basic min-
eral elements. At this, it is much more difficult to 
control and ensure needs of the animals in the nec-
essary elements of supply and very difficult to fill up 
the lack of mineral elements in the feed through 
supplementation. At this time, the body of ewes will 

use essential mineral elements from wool cover, 
skeletal and muscle tissue that will cause a sharp 
decline in productivity, violation of development of 
offspring and even disease of sheep [9, 20]. 

The need of lactating ewes in mineral ele-
ments depends primarily on milk production and 
lactation period. It has been found that with milk the 
sheep extract 37,60-58,40 % mineral elements ac-
quired from the diet. Therefore, their insufficient flow 
into the lactating ewes body quickly disturbs me-
tabolism and digestion, reduces milk yield and fat-
ness, hungry wool fineness appears, hair loss is 
often observed, content of mineral elements in milk 
sharply reduces. By consumption of such milk in 
lambs shortage of mineral elements is observed, 
they begin to eat the wool and the earth, which is the 
main cause of their death during the suckling period 
[6]. 

Modern rules of feeding of young sheep is dif-
ferentiated depending on gender, age, wool produc-
tivity, growth intensity and rock features. Lambs are 
born almost without reserves in the body mineral 
elements, especially micronutrients. Therefore, they 
are very sensitive to the presence of mineral ele-
ments in mother's milk, and later – in food of plant 
origin [3, 15]. 

In the first two months after birth, lambs get 
thebasic nutrients from mother's milk. Therefore, a 
complete feeding of lactating ewes is very important. 
To determine the needs of animals in mineral ele-
ments it is necessary to know the value of milk yield 
and composition of milk. In the first four months the 
sheep gives about 0.8-1 kg of milk a day, which 
average composition is the following: protein – 5,50 
%, fat – 6,70, sugar – 5,70, calcium – 0,19, phos-
phorus – 0,14 % [6, 18]. 

Lack of any element in the diet leads to meta-
bolic disorders, delayed growth and development, 
often to the emergence of specific diseases. There-
fore, from the first days of life lambs should be fed 
mineral on supplements in abundance, that contain 
essential macro- and microelements from separate 
feeders, the better – in a mix with concentrates by 
adding them to the main feed within the 2-2,5 % [12, 
20]. 

Conclusion. Macro- and microelements have 
extraordinary physiological importance for normal 
growth, development and functioning of an animal 
body. They participate in all life processes and have 
a great influence on the productive qualities of ani-
mals, which is inextricably linked to the economic 
component of livestock. Research in this direction 
will increase the animal productivity, which in its turn 
will increase the economic efficiency of sheep 
breeding industry. 
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Піхтірьова А.В. Фізіологічна роль мінеральних речовин для росту, розвитку та проду-

ктивності овець. 
У статті розглянуто та проаналізовано значення макро-мікроелементів для забезпечення 

фізіологічних функцій організму тварин. Мінеральні речовини мають велике значення для нормаль-
ної життєдіяльності організму. Вони беруть участь у побудові опорних тканин, підтримують го-
меостаз, активізують біохімічні реакції, впливають на ферментативні системи, прямо або опосе-
редковано пов'язані з функціями ендокринних залоз, активізують діяльність мікрофлори шлунково-
кишкового тракту. Найактивніша роль мінеральних елементів у процесах дихання, кровотворення, 
травлення, всмоктування, синтезу і виділення продуктів обміну речовин в організмі. Вони створю-
ють необхідні умови для нормальних функцій вітамінів, ферментів, гормонів, підтримання колоїд-
ного стану білків, кислотно-лужної рівноваги, осмотичного тиску на необхідному рівні і захисту 
функцій організму. Мінеральні елементи беруть участь у процесах знешкодження отруйних речо-
вин і синтезу антитіл. 

Ключові слова: мінеральні речовини, вівці, хімічний склад, ріст, розвиток, продуктивність. 
 
Пихтирёва А.В. Физиологическая роль минеральных веществ для роста, развития и 

продуктивности овец. 
В статье рассмотрено и проанализировано значение макро-микроэлементов для обеспече-

ния физиологических функций организма животных. Минеральные вещества имеют большое зна-
чение для нормальной жизнедеятельности организма. Они участвуют в построении опорных тка-
ней, поддерживают гомеостаз, активизируют биохимические реакции, влияют на ферментатив-
ные системы, прямо или косвенно связанные с функциями эндокринных желез, активизируют дея-
тельность микрофлоры желудочно-кишечного тракта. Активная роль минеральных элементов в 
процессах дыхания, кроветворения, пищеварения, всасывания, синтеза и выделение продуктов 
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обмена веществ в организме. Они создают необходимые условия для нормальных функций вита-
минов, ферментов, гормонов, поддержание коллоидного состояния белков, кислотно-щелочного 
равновесия, осмотического давления на необходимом уровне и защиты функций организма. Мине-
ральные элементы участвуют в процессах обезвреживания ядовитых веществ и синтеза анти-
тел. 

Ключевые слова: минеральные вещества, овцы, химический состав, рост, развитие, проду-
ктивность. 
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У статті приведені результати впливу сірковмісних амінокислот на показники білкового об-

міну і, зокрема, на вміст загального білка, білкових фракцій, албуміново-глобуліновий коефіцієнт, 
рівень залишкового та амінного азоту і сечовини  в сироватці крові телят. У наслідок проведених 
досліджень встановлено зростання вмісту загального білка, а також його альбумінової фракції в 
сироватці крові тварин дослідних груп порівняно з контролем. Альбуміново-глобуліновий коефіці-
єнт залишився не зазнаaв змін. Рівень залишкового і амінного азоту та сечовини був вірогідно ниж-
чим у дослідних групах порівняно з контролем, на 20-й та 40-й день експерименту.  

Ключові слова: телята, сірковмісні амінокислоти метіонін і цисті, сироватка крові, обмін бі-
лків. 

Постановка проблеми у загальному ви-
гляді. До складу організму тварин входять різно-
манітні білки, кожні з яких мають свою унікальну 
структуру. Їм належить провідна роль у молеку-
лярних механізмах усіх проявів життєдіяльності 
організма. Інформація, що міститься в білках, 
записана у формі довгих послідовних амінокис-
лотних залишків і регулюється генетичним апа-
ратом клітини під час біосинтезу білків. За біоло-
гічним значенням, одне з важливих місць серед 
білків займають ферменти, за допомогою яких 
відбуваються хімічні перетворення сполук та 
їхня регуляція. Отже, білки – незамінний струк-
турний матеріал, а однією з найважливіших 
функцій їх є пластична, оскільки білки входять 
до складу клітин та їх мембран. 

Вивчення білкового складу сироватки крові 
в певній мірі може свідчити про функціональний 
стан органів і тканин, спрямованість та рівень 
синтетичних процесів, які визначають ріст і про-
дуктивність тварин. Вміст білків у сироватці крові 
тварин залежить від багатьох факторів, зокрема, 
рівень загального білка підвищується у процесі 
росту молодняку тварин та під впливом біологіч-
но-активних речовин. 

Аналіз останніх досліджень і публікацій. 
За останні роки фізіологічною та зоотехнічною 
науками було накопичено значний практичний та 

науковий матеріал щодо поліпшення годівлі мо-
лодняку великої рогатої худоби. Питання білково-
го та амінокислотного живлення цих тварин пос-
тійно знаходиться в полі зору науковців. Експе-
рименти більшості авторів були спрямовані на 
вивчення впливу рівня протеїну в окремих кормах 
та його поживної цінності, яка обумовлюється 
складом амінокислот. Ці дослідження були запо-
чатковані ще Роузом у кінці 19 ст., який вивчив 
значення окремих амінокислот у кормах тварин, 
показав можливість заміщення в раціонах протеї-
ну сумішшю амінокислот. Вивченню впливу на 
організм амінокислот приділяли увагу багато 
вчених, проте експерименти були спрямовані на 
дослідження якості живлення та впливу окремих 
амінокислот в раціонах інших видів тварин і птиці 
[1-7]. 

Слід звернути увагу на те, що особливості 
обміну речовин у жуйних зумовлюють необхід-
ність більш детального вивчення потреб цих тва-
рин в окремих амінокислотах, і, зокрема, сірков-
місних. Упродовж тривалого часу вважалося, що 
мікроорганізми рубця можуть синтезувати доста-
тню кількість повноцінного мікробного білка для 
забезпечення організму жуйнихзамінними та не-
замінними амінокислотами. Разом з тим, не зав-
жди враховувалася наявність у раціонах для 
жуйних та особливо телят, критичних та лімітую-


