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THE PHYSIOLOGICAL ROLE OF MINERALS FOR THE GROWTH,
DEVELOPMENT AND PRODUCTIVITY OF SHEEP
(Review article)
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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,
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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-
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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 B4, 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 B4, content of vitamins A, C
and E in the body and blood reduces [4, 18].

lodine 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. lodine 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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lMixmipboea A.B. ®i3ionoziyHa posib MiHepasibHUX pe4o8UH OJisi pocmy, po38umkKy ma npody-
KmueHocmi ogeyb.

Y cmammi po3anissHymo ma npoaHarsiizoeaHO 3Ha4YeHHSI Makpo-MikpoesnemeHmie Ornsi 3abe3rnedyeHHs
pisionozidHux QyHKYil opaaHiaMy meapuH. MiHeparnbHi pe4o8uHU Maromb 8esIUKe 3Ha4YeHHs 071 HOpMarib-
HOI' )XummedisinbHoCcmi opaaHiamMy. BoHu 6epymb yyacmb y noby0o8i OMOpHUX MKaHUH, nidmpumyroms 20-
mMeocmas, akmusizytoms bioxiMidHi peakuil, ennuearoms Ha hepMeHmamueHi cucmemu, rpsimo abo orioce-
pedkosaHo roe'sasaHi 3 PyHKUIIMU eHOOKPUHHUX 3ar03, akmuegidytomb OisinbHICMb MIKPpOQIopuU WilyHKO80-
KuWwkKoeo20 mpakmy. HallakmueHiwa posnb MiHepanbHUX efleMeHmie y ripouecax OuxaHHs, KDO8OMBOPEHHS,
mpaerneHHsi, 8CMOKMYy8aHHs, cuHme3sy i gudirieHHs1 npodykmie obMiHy pe4osuH 8 opeaaHi3mi. BoHU cmeopio-
tomb HeObXiOHi ymosu O HoOpMarnbHUX DyHKUIU eimaMmiHig, chepMmeHmis, 20pMOHI8, NidmMpuMaHHs1 Kosoio-
HO20 cmaHy biriKig, KUCIOMHO-ITyXHOI pigHO8a2u, OCMOMUYHO20 MUCKY Ha HeoOXiOHOMYy pieHi i 3axucmy
yHKUiU opaaHiamy. MiHepanbHi enemeHmu bepymb y4acme y ripoyecax 3HEUWKOOXKEHHST OmMpYyUHUX pe4yo-
8UH | CUHMe3y aHmumirl.

Knroyoei cnoea: miHeparibHi pe4o8uHu, 8igui, XimidHUl cknad, picm, po38umok, rnpodyKmueHICMb.

MNMuxmupéea A.B. du3uosiocuyecKasi posib MUHepalibHbIX eeulecme OJisi pocma, passumus u
npodykmueHocmu oseuy,.

B cmambe paccmMompeHO U npoaHasiu3upo8aHo 3HavYeHUe Makpo-MUKpPO3aremMeHmos 0rs obecrieve-
HUs ghu3uonoaudeckux hyHKUUL opaaHu3Ma XXuesomHbix. MuHeparnbHble gewiecmea umerom 607bWoe 3Ha-
YyeHue 051 HopMaribHOU Xu3HedessmeribHocmu opaaHu3dma. OHU y4Yacmeytom 8 MoCmpOoeHUU OMOPHbIX MKa-
Hel, noddep:xusarom 2oMeocmas, akmusu3upyom buoxumudecKkue peakyuu, eiusom Ha chepmeHmamus-
Hble cucmembl, MPSIMO USU KOCBEHHO C8513aHHbIe C (hYHKUUSIMU SHOOKPUHHBIX Xeres3, akmususupyrom Oes-
mesibHOCMb MUKPOGOIOPbI KeslyOO4YHO-KUWEYHO20 mpakma. AKmueHasi posfib MUHepasibHbIX 371IEMEHMOo8 8
npoyeccax ObixaHus, KpOBEMEOPEHUS, MUU,e8apeHUs], 8cacbigaHusi, cuHme3a u ebloesieHue npodyKmos
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obmeHa seujecmes 8 opeaHu3dme. OHU co3darom Heobxodumbie ycriogusi Orisi HOpMarbHbIX (PyHKUUU suma-
MUHO8, (hepMeHmos, 20pMOHO8, noddepxaHue KoIoudHo20 cocmosiHuss 6erikos, KUCIOMHO-WEe04YHO20
pasHogecusi, 0CMOMuYecKo20 0asrieHuUs1 Ha He0bXxo0UMOM ypoBHe U 3auumbl QyHKUUU op2aHusma. MuHe-
parbHble areMeHmbl ydacmeyrom 8 npoueccax obesspexusaHusi 5008UMbIX 8eWEeCms8 U CUHmMe3a aHmu-
men.

Knro4deeble crioga: MuHeparibHble sewecmsa, 08ubl, XUMU4YecKuli cocmas, pocm, passumue, rnpooy-
KmMUu8HOCMb.

Hata HagxomkeHHs go pegakuii: 27.02.2017 p.
PeseHseHT: A.BeT.H., npodecop bepesoscbkuii B.A.
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MOKA3HUKM BINKOBOrO OEMIHY CUPOBATKM KPOBI MONIOAHSAKY BENIMKOT POTATOI XIAOBH
3A 3rO[JOBYBAHHS1 CIPKOBMICHUX AMIHOKUCIOT

M. M. HiwemeHko, a.8eT.H, npodecop
M. M. Camopan, k.6ion.H., AOLEHT

O. A. NopowKHCbKa, K.BET.H.

J1. C. CtoBGeLbKa, K.BET.H.

A. A. EmenbsHeHKo, acnipaHT

4. 1. MaHbKo, acnipaHT
binouepkiscbkuli HauioHanbHUU agpapHuUll yHieepcumem

Y cmammi npusedeHi pe3yribmamu 8rnugy CipKO8MICHUX aMiHOKUC/IOM Ha Moka3HuKku binkogoeo 06-
MiHy i, 30Kpema, Ha emicm 3azasibHo20 binka, 6inkosux ¢hpakyil, anbymiHogo-2nobyniHosul KoegiuieHm,
pigeHb 3a5uWwKo8020 ma aMiHHO20 a3omy i Ce4YO8UHU 8 cuposamui Kpogi mesisam. Y Hacniook rnposedeHux
oocrnidxeHb 8CMaHOB8/IEHO 3pPOCMaHHs 8Micmy 3azanibHo20 binlka, a makox (1020 anbbymiHo80I ¢hpakuii 8
cuposamui kpoei meapuH AOC/IOHUX 2Py MOPIBHSHO 3 KOHMposieM. AnbbymiHo80-2106yiHO8Ul Koeiuj-
€HM 3anuwuecsl He 3a3Haas 3MiH. PigeHb 3anuuwKo8020 i aMiHHO20 a3omy ma ce4yo8uHu by 8ip02iOHO HUX-

4yum y docrnidHUX epyrnax fnopieHsIHO 3 KoHmMpornem, Ha 20-U ma 40-U OeHb eKkcriepumeHmy.
Knroyoei cnoea: mensma, Cipko8MICHI aMiHOKUCIOMU MEMIOHIH i yucmi, cuposamka Kpoei, 0bmiH bi-

TIKie.

MocTtaHOBKa Npo6nemu y 3arasibHOMy BU-
rnagi. o cknagy opraHiamy TBapvH BXOOATb Pi3HO-
MaHITHI Binkn, KOXHi 3 SKMX MalTb CBOKO YHIiKanbHY
CTPYKTYpY. IM HanexuTb nposigHa ponb Yy MOreKy-
NAPHUX MeXaHi3aMax Yycix MNposiBiB XUTTEQIANBHOCTI
opraHiama. IHdopmauisa, wo mictutecs B bBinkax,
3anucaHa y ¢opmi JOBrMx MOcnigoOBHUX aMiHOKMC-
NOTHUX 3anuLKIB i pPerynoeTbcs reHeTU4YHMM ana-
paToM KniTuHK nig vac GiocuHTesy Binkis. 3a Giono-
rYHMM 3HAYEHHSM, OHE 3 BaXXIMBUX MiCUb cepes
OinkiB 3anmMaroTb PepMeHTH, 3a JOMOMOroK SKMX
BiAOyBalTbCA XiMiYHI NepeTBOpPEHHS CMonyk Ta
ixHa perynsdis. OTxe, 6inkn — He3aMiHHUIN CTPYK-
TYPHUI MaTepian, a OAHIE 3 HarBaXnuMBILWLINX
dyHKUIM X € nnacTuyHa, OocKinbku Binkn BXogaTb
00 cKnaay KniTmH Ta ix memOpaH.

BuBueHHs OinNkoBOro cknagy cMpoBaTKW KPOBI
B NEBHIN Mipi MOXe CBIigUUTU NPO (PYHKLiOHaNbHWUIA
CTaH opraHiB i TKaHWH, CNpPSMOBaHICTb Ta piBEHb
CUHTETUYHMX MPOLECIB, SIKi BM3HAYalOTb PIicT i Npo-
OYKTUBHICTb TBapvH. BmicT GinkiB y cupoBaTtLui KpoBi
TBapWH 3anexuTb Big 6aratbox ¢hakTopis, 30Kpema,
piBeHb 3aranbHoro 6Ginka niaBuLLYETLCA Y MpOLECi
POCTY MOMNOAHSIKY TBapwuH Ta nig Bnnueom Gionoriy-
HO-aKTUBHUNX PEYOBUH.

AHani3 octaHHix gocnigXeHb i ny6nikauin.
3a OCTaHHi pokn i3ionoriYHO Ta 300TEXHIYHOW
Haykamun 6yno HakonMyeHo 3HaYHWMIN MPaKTUYHWIA Ta

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurteTty

HayKoBMW MaTepian LWOAO MOninweHHs roaisni mMo-
NOAHSAKY BEnMKOi poratoi xygobw. NutaHHsa Ginkoso-
ro Ta aMiHOKMCITOTHOIO XWUBMEHHS LMX TBapWH Nnoc-
TINHO 3HaxoAuTbCs B Morni 30py HaykoBLiB. Ekcne-
pPUMeHTU GinblIOCTi aBTopiB Oynu cnpsiMoBaHi Ha
BMBYEHHS BMMNNBY PiBHS NPOTEIHY B OKPEMMUX KOpMax
Ta WNOro MNOXMBHOI LIHHOCTI, siIka OOYMOBMIOETHCS
cknagom amiHokucnoT. Lli gocnigxeHHs 6ynu 3ano-
yaTkoBaHi wWe Poy3om y kiHUi 19 CT., SKui BMBYMB
3HAYEHHS OKPEMUX aMiHOKMCIOT y KOpMmax TBapWH,
nokasaB MOXIMBICTb 3aMilLleHHs1 B pauioHax npoTei-
HY CYMIlILIIO aMiHOKMCNOT. BuBYeHHIO BNMMBY Ha
OpraHiaMm amiHOKUCroT npuainanu yeary 6arato
BYEHMX, MPOTE eKCnepuMeHTn Bynu CnpsiMOBaHi Ha
OOCTiAXEHHS AKOCTI XXMBIIEHHA Ta BMIUBY OKpPeMMX
aMiHOKMCINOT B paujioHax iHWNX BUAIB TBApWH i NTuLi
[1-7].

Cnig 3BepHyTU yBary Ha Te, WO 0cobnmMBOCTI
OOMiHY pPEYOBUH Yy XYWHUX 3YMOBMIOTL HeobXia-
HiCTb BinbLU AeTanbHOro BUBYEHHSA NoTpeb umx TBa-
PUH B OKpeMux aMiHOKMCRoTax, i, 30Kpema, CipKoB-
MiCHUX. YNpOAOBX TpMBaroro 4acy BBaxanocs, Lo
MiKpoopraHiamu pybusi MOXyTb CMHTE3yBaTu AOCTa-
THIO KiMbKIiCTb MOBHOLHHOrO MikpoOHoro Ginka ans
3abe3neyveHHst OpraHiaMy XyMHMUX3aMiHHUMW Ta He-
3aMiHHUMKW aMiHokucnoTamu. Pasom 3 Tum, He 3aB-
XOW BpaxoByBanacsd HasBHICTb Yy pauioHax Aans
XYWHUX Ta 0COBNMBO TEMAT, KPUTUYHUX Ta MiMIiTYytO-
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