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Breeds of farm animals are characterized by the presence of their genetic structure, in particular, the
distribution of allelic and genotypic frequencies by individual genetic and biochemical systems. The purpose
of our search was to study the genetic frequencies of polymorphic loci of transferrin (TF), amylase (AM),
ceruloplasmin (CR), hemoglobin (HB) and purine nucleoside phosphorylase (PN) in Simmental cattle and
related breeds (Gray Ukrainian and Charolais), as well as to determine the degree of similarity between the
expected loci and actual genotypes. As a result of research it was established that the genetic structure of
the studied polymorphic loci of the Simmental breed was closer in animals of the Gray Ukrainian breed. In
particular, at the locus of transferrin in individuals of the Gray Ukrainian breed there are alleles TF A, TF
DI, TF D2 and TF E, whose genetic frequency was in the range of 0.051-0.603. The frequency of the Tf A
allele in all studied breeds of cattle had a slight intergroup fluctuations (0.235—-0.244), indicating their
genetic similarity to this allele. At the locus of transferrin allele Tf D1 of the breed Ukrainian and Charolais
were characterized by a lower frequency, however, according to the Tf D2 allele (frequency 0.603 in both
breeds), they outperformed the Simmental breed by 11.7 %. The amylase locus in the studied breeds occurs
with the alleles AM B and AM C, and with the allele AM A — is absent. The frequency of the AM B allele was
highest in animals of the Gray Ukrainian breed, and in the AM C allele in the Charolais breed. It should be
noted the high frequency of the AM B allele (0.910) in the Gray Ukrainian breed, which is due to the large
number of BB homozygotes. Among the ceruloplasmin locus, the CP A allele had the highest frequency, and
the CP B allele had a slightly lower frequency. In the hemoglobin locus, the frequency of HB A allele
expression was the highest compared to other polymorphic systems and was in the range of 0.905—1.000. As
for the HB B allele, on the contrary, the frequency of its appearance was much lower: in Simmental animals
it was 0.095, in the Charolais breed it was 0.059, and in the Gray Ukrainian breed this allele was not
observed. Among the alleles of purine nucleoside phosphoryls, the PN L allele was noted with a high
frequency (0.697-0.846). The study of genotypes of genetic and biochemical systems of Simmental breed by
loci TF, AM, SR, HB and PN shows that the locus TF, which is represented by the largest number of
genotypes (10), was marked by a high degree of similarity between expected and actual genotypes with a
significant difference (exception — genotype TF EE). The largest number of animals at this locus had the
genotypes TF AD2, TF D1 D2 and TF D2 D2 (8 heads in each group), and the smallest — with genotypes TF
AA, TF DI D1, TF D1 E and TF D2 E (1-2 heads each). With the expected genotypes TF AF and TF EE,
their real number was not detected, which indicates high heterozygosity. Amylase polymorphism is
appeqred only by alleles AM B and AM C. Homozygous for allele B recorded a slightly larger number — in
23 individuals, while homozygous for allele C — only in 3 individuals, which coincides with the expected
data in accordance with 21.690 and 1.690. The ceruloplasmin locus is marked by a slightly higher
frequency of allele A, due to homo- (CP AA) and heterozygotes (CP AB), which appeared in 15 animals in
both groups. Hemoglobin in the Simmental breed, as in most breeds of cattle, is represented mainly by allele
A, and homozygotes of the BB allele are absent. Allele B is appeared in small quantities in a heterozygous
state — in 4 individuals. The PN locus is appeared by two alleles (L and H), and there are no heterozygotes
on the electrophoresis foregrams. There was a high frequency of the L allele of the PN locus, which is
characteristic of breeds of the dairy direction of productivity. The PN H allele, which is characterized by
high activity, is somewhat less common in Simmentals (only in 6 individuals). Thus, the study of genetic
frequencies of the Simmental breed is necessary for the identification and early determination of the level of
productivity of animals. Genetic frequencies of polymorphic loci are necessary for selection work with the
breed, and can also be used in the breeding process to accelerate the rate of the breeding process. Searches
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of the genetic structure of the complex of genetic and biochemical systems are necessary for the research
and preservation of the gene fund of local and endangered breeds of cattle.

Key words: Simmental breed, genetic structure, genetic markers, genetically determined sign, hemo-
globin, transferrin, ceruloplasmin, purine nucleoside phosphorylase.

Oc00,IMBOCTI TeHETHYHOI CTPYKTYPH CHMEHTAJBCHKOI IIOPOAU BEJIHKOI poraroi
Xy/a100u

B. €. Boanapyk, JI. I. Mysuxa, 0. I'. Kpormska, IT. B. Boxuap, A. 1. XKmyp, T. B. OpixiBcbknit

JIvgiscokutl Hayionansuull ynisepcumem eemepunapnoi meouyuny ma 6iomexnonoziti imeni C. 3. Icuywvrozo, m. Jlvsis,
Ykpaina

Topoou cinbcbko20Cno0apcLKux meapun Xapakmepusyemvcs HasiGHICIMIO CEOET 2eHeMUYHOT CMPYKMYpU, 30Kpema po3nooiiom anelbHux
i 2EHOMUNOBUX YACTOM 34 OKPEMUMU 2eHEMUKO-0I0XIMIYHUMU cucmemamu. Memoro nawux 0ocniodxcens Y10 USUUMU 2eHEMUYHI YACmO-
mu nonimoppuux noxycie mpancgepuny (TF), aminazu (AM), yepyronnasminy (CP), cemoenobiny (HB) ma nypunnykieosuogocgopunasu
(PN) y meapun cumenmanbcbkoi nopoou 6eauxoi poeamoi xy0oou ma 6auszbkux 0o Hei nopio (cipoi ykpaincekoi ma wapone), a maxoxc
BUBHAYUMU 30 HA3BAHUMU JIOKYCAMU CIYNIHb CXOXCOCMI MIJIC OUIKYSAHUMU MA PealbHUMU 2eHomunamu. B pesynomami oocnioocens ecma-
HOBIEHO, WO 2eHeMUUHA CIMPYKMYPA O0CIIONCYBAHUX NOTIMOPEHHUX TOKYCI68 CUMEHMANLCLKOT NOPOOU Oilbut OIU3LKOIO GUABUNACS ) MBAPUH
cipol ykpaincbkoi nopoou. 30kpema, 3a 10Kycom mpancgepury y ocobut cipoi ykpaincovkoi nopoou sycmpivaromscs aneni TF A, TF /{1, TF
12 ma TF E, cenemuyna yacmoma sikux o6yna ¢ mexcax 0,051-0,603. Yacmoma aneno Tf A y 6cix 0ocniosxcysanux nopio senuxoi poeamoi
Xyoobu mana nesnaune misxcepynose konusanns (0,235-0,244), wo exasye na ix cenemuuny nodionicme 3a yum aneiem. 3a I10Kycom mpauc-
Gepuny anemo Tf DI nopoou cipa ykpaincvka ma wapone Xapakxmepusy8auiucs Huicuol yacmomoro, npome 3a areiem Tf D2 (wacmoma
0,603 6 0box nopiod) 6oHu nepesadxicanu CUMeHMAIbCbKY nopody — Ha 11,7 %. Jlokyc aminasu y 0ocuioxncysanux nopooax 3ycmpivaemocs 3
anensimu AM B i AM C, a 3 arenem AM A — siocymuiti. Yacmoma anenro AM B nauisuworo 6yna y meapun cipoi ykpaincokoi nopoou, a 3a
anenem AM C — y waponesvkoi nopoou. Heobxiono eiomimumu eucoxy uacmomy anemo AM B (0,910) y cipoi ykpaiucekoi nopoou, wo
3YMOBIIEHO BenUK0I0 KinbKicmio comosucom BB. Cepeod nokycy yepynonnasminy euwy vacmomy mas anens CP A, dewjo nuscuy — anens CP B.
Y nokyci eemoenobiny wacmoma nposenenns arento HB A 6yna naiisuwyoro nopieHAHO 3 iHUUMU NONIMOPGHUMU cUCmeMamu i 3HAX00UNAcs 8
medxncax 0,905-1,000. LL[odo anemo HB B, mo nasnaxu, yacmoma 1io2o nposgnents 0yia 3Ha4Ho HUNCHOIO: y MEAPUH CUMEHMANbCbKOL NOPO-
ou eona cmanosuna 0,095, nopoou wapone — 0,059, a y cipoi ykpaincokoi nopoou danuii anens He cnocmepizascs. Cepeo aneineti nypuHHyK-
neosudgocgopunu sucoxoro uacmomoro (0,697-0,846) siosnauascs anenv PN L. Buguenms cenomunie 2eHemuko-6ioXiMIYHUX cucmem cume-
Hmanvcovkoi nopoou 3a aokycamu TF, AM, CP, HB i PN cgiouums, wjo nokyc TF, axuil npeocmasnenuil Haubinbuwiow KilbKiCmo 2eHomunis
(10), i03Ha¥ABCS BUCOKUM CHIYREHEM CXONCOCHIE MIJIC OYIKYBAHUMU MA PEATbHUMU 2EHOMUNAMU 3a OOCMOGIPHOL PI3HUYI (GUHAMOK — 2eHO-
mun TF EE). Haibinvwa xinekicme meapun 3a yum nokycom manu eenomunu TF AD2, TF D1 D2 i TF D2 D2 (no 8 2onis y kodcHitl epyni), a
Havmenwa — 3 cenomunamu TF AA, TF D1 D1, TF D1 E i TF D2 E (no 1-2 2onoeu). 3a ouixysanux cenomunie TF AF ma TF EE ix peanvna
KIIbKICMb He 8UABIeHd, W0 6KA3YE HA 8UCOKY cemepo3ucomuicmy. [lonimopghism aminasu nposensemoca minvku 3a aneasimu AM B i AM C.
Tomosuzom 3a anerem B 3aghixcosano dewo 6invuty kinvkicms —y 23 ocobunax, konu eomosuzom 3a anenem C — auwe y 3 ocobunax, wo
cnienaoae 3 o4ikygaHumu oanumu y ionogionocmi 21,690 i 1,690. Jlokyc yepynoniazminy 6i03Ha4aemvpcs 0ewjo 8UL0I0 4acmomorn aneio
A, 3a paxynok 2omo- (CP AA) ma zemeposucom (CP AB), axi nposisunuca y 15 meapun 6 060x epynax. I'emoenobin y cumeHmanbcbkoi nopo-
ou, max 5K i 6 6inbwocmi nopio eeauroi poeamoi xy0oou, npedcmagnenuil 8 OCHosHomy aneiem A, a comozuecom aneno BB e3azani siocymui.
Anenv B 6 nesnaunitl KitbKOCmi nposigisemucsi 6 2emepos3ucomuomy cmaui —y 4 ocooun. Jlokyc PN nposensemocs dsoma anensimu (L i H),
npu 4omy Ha eiekmpogopesnux opezpamax eiocymui cemeposucomu. Cnocmepizanaca ucoka wacmoma aneno L nokycy PN, wo xapax-
MepHO 0151 NOPIO MONOUHO20 HANPAMKY npodykmusHnocmi. Aneab PN H, 0na sxoeo enacmuea 6ucoka akmuGHiCHb, NPOSAGIAEMbCs Y CUMEH-
manie oewo piowe (uwe y 6 ocooun). Takum YuHOM, BUGHEHHSI 2EHHUX YACMOM CUMEHMALLCLKOL NOpoOu HeoOXione 05 idenmudixkayii ma
PAHHBLO20 BU3HAYEHHSI PIGHS NPOOYKMUGHOCMI meapun. I enemuuni yacmomu noAMOP@HUX JOKYCI8 HeOOXIOHI O celleKyitiHoi pobomu 3
nopoooIo, a MaKodic MOACYMb OYMU BUKOPUCIAHT 8 NOPOOOMBOPYOMY npoyeci Ois NPUCKOPeHHs memnie cenekyitinoco npoyecy. [ocni-
OJCEHHS 2EHEMUYHOT CMPYKMYPU 30 KOMNIEKCOM 2eHemUKOo-0i0XIMIYHUX cucmem HeoOXIOHI 05l 6USUEeHHs | 30epedceHHsl 2eHOPOHIY 0KaATb-
HUX MA 3HUKAIOYUX NOPIO 6eUKOI poeamoi Xyoobu.

Kniouosi cnoga: cumenmanbcoka nopooa, 2eHemuyHa CMPYKmypa, 2eHemudHi Mapkepu, 2eHemuyHo OemepMiHO8aHa O03HAKda,
2eMO2N00IH, MPancpepun, yepyroniasmin, nypuHHyKIeosuohocghopuiasa.

Beryn

TeopeTuuHi Ta METOAMYHI 3acaay CTBOPCHHS 1 KOHCO-
Jmijanii HOBHX TMOPIN CUILCBKOTOCHOAAPCHKUX TBapHH
IPYHTYIOTBCSI HAa BHMKODHCTaHHI 3arajibHOr€HETHYHHX
3aKOHOMIPHOCTEH, 30KpeMa IUIIXOM CHPSIMOBAHOTO JO-
O0opy OaxxaHWX TEHOTHIIB Ta iX BigTBOpeHHs. J[oOip i
mig0ip, mo 3abe3rneuye oJepKaHHS OaKaHWX TECHOTHITIB
peai3yeThesi uepe3 BIPOBAKEHHS IOCSITHEHb CydacHOT
TCHETHKHU, TBOPYE MOEAHAHHS PI3HUX HAIMPSMIB reHETHY-
HUX Ta 0i0NOTIYHHUX JociimkeHs. HacimaeHHs reHooHIy
KOHKPETHUM aJiejieM BilOyBaeThCs y JBOX BHIIQJKaX —
[IpY IHTEHCMBHOMY BUKOPHCTAHHI IUTIIHUKA SIKUIT € HOCI-
€M JAHOTO allellfo, Ta MPH NEPEeBAKHOMY YCIaIKyBaHHI

Ttakoro ajenro. OgHUM 3 €(PEeKTHBHHUX METOMOJIOTIYHHUX
MIXOAIB JI0 BUKOPUCTAHHS IMYHOICHETHYHHUX MapKepiB
Moxke OyTH aHali3 pO3MOJUly aJbTEPHATUBHHX alleliei,
0 CTBOPIOE MEPEAYMOBH ISl OLIHKKA CEJICKTHBHOI IliH-
HOCTI TeHETHYHOT0 MaTepiany, KU MapKipye BiANoBif-
HUH anenb, a TAKOXK CIPSIMOBaHI Ha 3aro0iraHHs 3BYKeH-
Hs reHoQoHy nomyJsiniit (Podoba et al., 2010; Podoba et
al., 2012; Rossokha et al., 2019).

[Topona cibCHKOTOCIIONAPCHKUX TBAPUH — L€ CKJIAJ-
Ha Ta JAWHAMidHa Oi0NOTiYHAa cHcTeMa, sKa BimoOpakae
cnenuiky, HAIPSMOK Ta IHTEHCUBHICTD [Iii pi3HUX QOpM
nmobopy, npetidy reHiB. BoHa xapakrepu3yeThcs HasBHiC-
TIO CBO€Ei T€HETHYHOI CTPYKTYpH, 30KpeMa PpO3IMOJIIOM
QJIENbHUX 1 TEHOTUIIOBHX YacTOT 32 OKPEMUMH T'€HETHKO-
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oioximiuammu cucremamu (Winder et al., 1990; Chumel,
2004; Bodnaruk et al., 2014; Shcherbatyj et al., 2015;
Shcherbatyj et al., 2016; Bodnaruk et al., 2016; Bodnaruk
et al., 2017a; Bodnaruk et al., 2017b).

Ha mymky M. 3. Cipaupkoro (Sirackyj et al., 1998),
MiIBUIIECHHIO e(eKTUBHOCTI BHKOPHUCTAaHHA MOPOIHHUX
peCypciB CIPHAIOTH IBa OCHOBHI MOMEHTH: 1) 3HaHHS
BUMOT Cy4YacHHMX TEXHOJOTIYHHX CXEM BHPOOHHLTBA B
TBApUHHUIITBI; 2) 3HAHHS BiAMIHHOCTEH MOPOIHUX 0COO-
JIMBOCTEM, 1100 HAa OCHOBI IX ITOEIHAHHS BU3HAYUTH HAM-
BAAJIMI BapiaHTH cXpellyBaHHs. TakuM YHMHOM, MepIIo-
4eproBoro 3Ha4yeHHs HaO0yBa€ BHBYECHHS T'€HETHYHUX
0co0JIMBOCTEN TTOPiA, SIKi PO3BOJSATHCS.

3acTOCyBaHHSI MOJIEKYJIIPHO-TEHETHYHUX MapKepiB €
HEBil’EMHHMM €JIEMEHTOM CHUCTEMH 30epeKeHHs B Y KpaiHi
reHO(OHIy TBapuH, IMUIIXOM BH3HAYCHHS HAWOUIBIN IIiH-
HUX TEHOTHUIIB Ta CTBOPIOE pealbHi MEepPeIyMOBH IS iX
CIIPSIMOBAHOI'0 BHKOPHCTaHHA B HPOrpamax i3 OXOPOHH
O10pI3HOMAHITTS Y MOMYJISIISAX BEJIUKOI poraroi xyaoou
VYkpainu (Kopylova et al., 2013).

3 orisdy Ha 3a3Ha4€He, Memor HAUX JOCIIDKEHb
OyJI0O BUBUUTH F€HETHYHI YaCTOTHU MOJIMOP(HHHX JIOKYCIB
TpaHchepuHy, amijiiasd, LepyJIoIUIa3MiHy, T'eMOIJIO0iIHY
Ta MypUHHYKI€03uAPOCHOpHIaZn y TBAPHH CHUMEHTAIIb-
CBKOI ITOpoaM Ta OJIM3bKHX 10 Hel mopix (cipoi ykpaiHch-
KOl Ta IIapoJie), a TaKO)K BU3HAYUTH 32 Ha3BAaHUMH JIOKY-
caMH CTYIIHb CX0XKOCTi MK O4iKyBaHUMHM Ta pealbHUMHU
TeHOTHIIAMH.

Taoauus 1

Martepian i MeToaAHN J0CTiTAKEHb

['eHeTHYHY CTPYKTYpY OLIHIOBAJIHM 32 T'€HETHYHO Jie-
TEPMiHOBaHUM  TOJNIMOP(]I3MOM  Ipyn  T'€HETHUKO-
OioximMiuHMX cucTeM. Jlociimu MpOBOIWINCE HA EPHUTPO-
mUTax i mia3Mi kpoei. KpoB y TBapuH Opanu 3 speMHOL
BEHHU B MpoOipKy 3 remapuHoM. [lomimMopdism OinKiB Ta
(bepMeHTIB OIIHIOBAJIN, 3aCTOCOBYIOYM METOJ| €JIEKTPO-
(hoperuuHoro posaiieHHs OUIKIB y 13 % KpoxmaibHOMY
rejii B TOPU3OHTAIBHUX MIKPO Ta 3BHYAMHHUX KaMepax 3
NOJaNbIIMM TicTOXiMiuHUM (apOyBannsam (Harris &
Hopkinson, 1976).

PesynbTaTi Ta ix 00roBopeHHs

PesynbraTi HAlIMX JOCHIDKEHb MOKA3alld, 10 TeHe-
THYHA CTPYKTYpa CHMEHTAIIbCHKOI IMOPOIH 3a MOMiMOpg-
HUMHE JIoKycaMu TpaHcdepuny (TF), aminazu (AM), me-
pynomutaszminy (CP), remornobiny (HB) Ta mypunHyKIeo-
sundochopuaazu (PN) Oibin OIM3BKOI0 10 CHMEHTAIb-
CHKOI TIOPOM BHSIBIJIACS Cipa yKpaiHChKa MOPOIA BENH-
Koi poraTtoi xymobu (tadmn. 1). 3okpema, y TBapuH Cipoi
YKpalHChKOT MOPOAU Cepell JIOKYCy TpaHchepHuHy 3yCTpi-
yarotecs anem TF A, TF {1, TF 12 ta TF E, renetnuna
gacrorta sskux Oyna B Mexax 0,051-0,603.

I'eneTnyHi yacTOTH MOJIMOPGHUX JIOKYCIB CHMEHTAIILCHKOT MTOPOJIH Ta OJM3bKHX JI0 HET opij

Jlokycu Hopoxa
CHMEHTAIIbChKA cipa ykpaiHChKa rapoie
TF (n) 35 39 34
A 0,243 0,244 0,235
D1 0,229 0,051 0,162
D2 0,486 0,603 0,603
E 0,043 0,103 0,000
AM (n) 36 39 34
A 0,000 0,000 0,000
B 0,778 0,910 0,676
C 0,222 0,090 0,324
CP (n) 35 39 34
A 0,643 0,731 0,662
B 0,357 0,269 0,338
HB (n) 21 39 34
A 0,905 1,000 0,941
B 0,095 0,000 0,059
PN (n) 25 39 33
L 0,760 0,846 0,697
H 0,240 0,154 0,303

Cuin 3a3Ha4MTH, 1O JIOKYC TpaHC(EpUHY y BEIHMKOI
poraTtoi xymoOu Bil3HAYA€ThCS HANOLIBIIOW KUTBKICTIO
anerneir. Pasom 3 THM, y mopoau mapoiie JOKyC TpaHCde-
puny anemto Tf E e BusBieno. Yacrora anemo Tf A y
BCIX JIOCIIPKYBaHUX TTOPiI] BETHUKOI poraroi Xymoou mana
He3HayHe MiKrpynose konuBaHHs (0,235-0,244), mo
BKa3ye Ha iX T€HETHYHY MOMIOHICTh 3a IIMM ayieneM. 3a
Jgokycom TtpaHchepuny anemto Tf D1 mopoam cipa
yKpailHChKa Ta INapojie XapaKTepU3YBAIUCS HHKUOIO
4acToTOl0, Ipote 3a anenem Tf D2 (wacrora 0,603 B 060x

MOPi) BOHH IEPEBAKAINA CHMCHTAIBCHKY MOPOIY — Ha
11,7 %.

Jlokyc aminasu y HOCHiIKyBaHHX TOpOAax 3ycTpida-
erbcst 3 anensmu AM B 1 AM C, a 3 anenem AM A —
BincyTHil. Yactora amemo AM B HaiiBumoro Oyma y
TBapHUH cipol yKpaiHChKOT mopo/u, a 3a anenem AM C —y
maposie3bkoi  nopoad. HeoOXigHO BiIMITUTH BHCOKY
yactoty anento AM B y cipoi ykpaiHcbkoi mopoau, sika
cranoBmwia 0,910. Taka BHCOKa YacToTa LIBOTO AJIENIO
3yYMOBJICHA BEJIMKOIO KUIbKICTIO ToMO3UroT BB.
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Cepen JIOKyCy LepyJIOIUIa3MiHy BHILY YacTOTy MaB
anenis CP A — Bix 0,643 (y TBapyH CUMEHTAIBCHKOI I10-
poau) no 0,731 (y TBapuH cipoi ykpaiHCBKOi MOpOIH).
Jemo Hmk4a yacrora criocrepiranacs 3a anenem CP B: y
TBapUH CHMEHTAJIBbCHKOI MOpPOJM Ta IIapojie BOHAa Oyia
BHIIOI0, TTOPIBHAHO 13 CipOX0 YKPATHCHKOIO MOPOJIO0. 3a
UM aJielieM PI3HUI MK BKa3aHUMH MOPOJaMH CKJIa/a-
na B Mexax 1,9-8,8 % Ha KOpUCTh CUMEHTaIbCHKO1.

VY Jokyci remMornoOiHy 4acTtoTa HpOSBICHHS alellto
HB A Oyina HaiiBHIIIOIO MOPIBHSHO 3 IHIIMMH MOJXIMOPQ-
HUMH CHCTeMaMH 1 3Haxoaunacs B Mmexax 0,905-1,000.
[Moxo anento HB B, To HaBmaku, yacToTa MOro mposiB-
JieHHs1 OyJla 3HaYHO HMXKYOIO: Y TBapHH CUMEHTAJIbCHKOL
nopoau BoHa cranoBuia 0,095, nopoau wapone — 0,059,
a y cipoi ykpaiHCbKOI HOpOIM HaHWH ajenb He CIIo-
CTepiraBcsl.

IypurayKneozunadochopmnaza (PN) — dhepment, o-
KycC SIKOro npencrasieHuid n1soMa ajutensimu: PN L ta PN
H. Cepen mux aneneli BHCOKOI YacTOTOIO BiJl3HAYaBCS
aenns PN L: y nocnijpkyBaHHX MOpiJ 4YacTtora LBOTO
anmenro ckiagaia B mexkax 0,697-0,846. 3a mum anenem

Taoaunsa 2

NpOMDXKHE MicClle 3aiiMalia CUMeHTanbchbka nopoaa. o
crocyerbest anemo PN H (xapaktepumit ans TBapuH
M’SICHOTO HANpsIMKY NPOJYKTUBHOCTI), TO YacToTa HOro
NPOSIBJICHHS, TOPiBHSHO i3 anenem PN L, Oyna Hmx4oro
Ta ctanosmia Bix 0,154 mo 0,303.

Hamu mpoBeneHO TakoX BUBYCHHsS T'CHOTHIIB T'eHe-
TUKO-0iOXIMIYHUX CHCTEM CHMEHTaJIbCHKOi MOPOIH 3a
nokycamu Tpanchepuny (TF), aminazu (AM), uepyson-
na3miny (CP), remorno6iny (HB) 1 nypunnykieosuado-
chopunasu (PN), pe3ynbraTi sIKMX HaBeIeHi y Tadaui 2.
Tak, nokyc TpaHcdepuHy, SIKUi INpeJcTaBIeHUH HanOi-
JBIIO0 KUTBKICTIO TeHoTHINB (10), BiI3HaYaBCs BUCOKHM
CTYIEHEM CXOXOCTI MDK OYIKYBaHMMH Ta pealbHUMHU
TeHOTUIIAMH 32 JJOCTOBIPHOI Pi3HMLI (BHHATOK — T'€HOTHII
TF EE). YV cuMeHTabChKOl MOPOAX HAHOLIbIIA KiJTBKICT
TBapHH 3a JIOKYCOM TpaHC(pepuHy Mand reHoThnd TF
AD2, TF D1 D2 i TF D2 D2 — o 8 romiB y KOXKHii Tpy-
m, a HaiiMenma — 3 reHorunamu TF AA, TF D1 D1, TF
D1 E i TF D2 E — o 1-2 ronoBu. 3a o4ikyBaHUX '€HOTH-
niB TF AF ta TF EE ix peanbHa KiIbKICTh HE BHSBIICHA,
1110 BKa3y€ Ha BUCOKY I'€TePO3UIOTHICTb.

I'eHOTHIIN reHETHKO-010XIMIYHUX JIOKYCIB CHMEHTaJIbCHKOT MOPO/IN: peajbHi Ta O4iKyBaHi

Jlokycu I'enotunu PeanbHi OuikyBaHi JlocToBipHICTh

AA 2 1,971

ADI1 5 3,942

AD2 8 8,377

AF 0 0,739

D1 D1 1 1,739

TF D1 D2 8 7,884

D1 E 1 0,696

D2 D2 8 8,130

D2E 2 1,478
EE 0 0,043 0,944

BB 23 21,690

AM BC 10 12,620
CC 3 1,690 0,201

AA 15 14,348

CP AB 15 16,304
BB 5 4,348 0,630

AA 17 17,146

HB AB 4 3,707
BB 0 0,146 0,679

L 19 14,347

PH 0 9,306

6 1,347

IMomiMopdizM aminazn TPOSBIAETHCS TUTBKH 3a ajie-
msimd AM B i AM C. T'omo3u3or 3a anesiem B 3adikcoBa-
HO JIen[o OUIbIy KUTBKICTD — Y 23 0COOMHAX, KOJIM TOMO-
3urort 3a aneneM C — nuie y 3 oco0mHax, M0 CIiBHagae 3
OYIKYBaHMMH JaHUMH Y BianosigHocti 21,690 1 1,690.

Jlokyc 1epyJI0IUIa3MiHy BiZJ3HAYAETHCS JCHIO BHIIOIO
94acTOTOI aneiio A, 3a paxyHok romo- (CP AA) Ta rere-
posurot (CP AB), sxi nposiBiics y 15 TBapuH B 000X
rpynax.

I'eMorno6in y cCMMEHTaNbCHKOT MTOPOJH, TaK SIK 1 B Oi-
JBIIOCTI TIOPi BEIHMKOI pOraToi XyAoOH, IMpeacTaBICHUI
B OCHOBHOMY ayieieM A, a roMo3uroT anento BB B3arai
BincyTHI. Anens B B He3Ha4HIN KUTBKOCTI MPOSBIISIETHCS
B IF€TEPO3UTOTHOMY CTaHi —y 4 0COOHH.

Jloxyc mypunnyxieosunpocdopunaza (PN) npossius-
etbes aBoma anensamu (L 1 H), mpu gomy Ha enextpodo-
pe3Hux Qoperpamax BiACYyTHI TreTepo3urotu. Bucoxa
yactoTa anento L (19) crocrepiranacsi y CMMEHTalIbChKOT
MOPO/TH, 10 XaPAKTEPHO JJIsI TOPIJ] MOJIOYHOTO HAMPSMKY
npoayktuBHocTi. Anens PN H, mis sikoro BiacThBa BU-
COKa aKTUBHICTbh, MPOSIBIIAETHCS Y CUMEHTAIIIB JCHIO Pifl-
11e (Jaume y 6 ocoouH).

BucHoBknu
1. BuBYEHHS r€HHHUX YacTOT CUMEHTAJIbCHKOI OPOAU

HeoOXigHe ans imeHTH(iKamii TBapUH HAHOI TOPOIH.
MapkyBaHHSI CHaJKOBOTO MaTepiajy HacTb MOKJIUBICTh
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pPaHHBOTO BH3HAYEHHS DIiBHS MPOAYKTHBHOCTI TBapHH
JTaHO1 ITOPOJIU.

2. T'eneTn4Hi 4yacTOTH TOJNIMOP(HUX JOKYCIB HE0O-
XiHI U ceneKuiiHoi poboTH 3 TOpPOJIOI0, a TAKOXK MO-
KYyTh OyTH BHKOPHCTaHI B IIOPOJIOTBOPUOMY TPOIIEC IS
MIPUCKOPEHHS TEMIIB CENEKIIITHOTO MPOIIECy.

3. JochimkeHHsI TeHETUYIHOI CTPYKTYpH 332 KOMILIEK-
COM T'€HETHKO-0I0XIMIYHMX CHCTEM HEOOXiaHiI Ui BU-
BYCHHSI 1 30epeKeHHs] TeHO(OHY JIOKAIbHUX Ta 3HUKAO-
YUX TOpiJ BeNUKoi poratoi xymobu. Ili mocmimkeHHs
MOBUHHI PO3MNISAATUCS Y BiJIOBIIHOMY KOMIUIEKCI 3
rOCIO/IaPCHKU KOPUCHUMH O3HAKaAMH.

Ilepcnexmueu nodanvuiux 00caioxceHs. Y TOIAIb-
momy OyJlie MOCHIIPKEHO TeHEeTHYHI 4acTOTH HOIiMOopd-
HUX JIOKYCIB OKpEMHX IIOpiZl BesmKoi poraroi XymoOwu,
SIKMX PO3BOJIATH B 3aXiHOMY perioHi YKpaiHu.
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