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NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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DEVICE ESTIMATION OF HAIR COAT PIGMENTATION
OF KARAKUL SHEEP OF BLACK COLOURING

Abstract. The article provides traditional and device data on the pigmentation of hair color black of Karakul
sheep.In article the data on studying of pigmentation of a coat of karakul sheep of black colouringis cited. Under the
melanin content have the specific features and are in limits from 7,93 to 12,54%. As criterion of selection of different
degrees of expressiveness of pigmentation following parametres are accepted: intensive-from above 10,0 %; normal-
in limits of §,5-10,0 %) and the weakened-is lower 8,5 %.Microscopic researches of classification of cages layer of
karakul lambs hair of black colouring are differentiated on classes. For black colouringon intensity and with different
degree of pigmentation 5 classes are characteristic and 3 rd is modal (60 %).

Key words: karakul, lambs, coloring, hair, melanin, microscope, electron-paramagnetic resonance (EPR).

Variability of coloring is inherent in Karakul breed. Now in breed there are six main colourings,
twenty eight colorations and shades.

Many options of the Karakul lambs colourings are described in monographs, guidelines for breeders
are known (N.S. Gigineyshvili [1], Instruction on conducting breeding work in Karakul farming [2],
E.B.Vsevolodova.o. [3], to S.Adalsteinsson [4], A.M.Ombayev [5].

S.Adalsteinsson suggests classifying wool coloring by three signs: 1 — as a pigment; 2 — on nature
(drawing) of coloring; and 3 - on existence or lack of white spots [4].

Different colourings are modifications of process of the pigmentation, being expressed in change: 1)
the general contents of melanins in a hair, 2) qualitative structure of melanins (ratios of black eumelanin
and red pheomelanin components in a pigment), 3) distributions of melanin in a hair. In turn, distribution
of melanin depends on physiology of cells of melanocytes, settling down in a bulb of a hair follicle
(E.B.Vsevolodov and others). [3].

Melanin biopolymers are formed of various quantities tyrosine and cysteine (G.Prota [6], Ito e.a. [7],
Vsevolodova O. [8]). Distinguish two types of melanins: dark brown eumelanin and red - brown
pheomelanin. Melanins on degree of color selectivity are various, so pheomelanin has a big difference in
extent of absorption of blue-violet and red - yellow beams, than eumelanin and therefore it has more
expressed red shade.

The quantity and type of a pigment are studied biochemical (Ito e.a. [7], Sponenberga O. [9] and
biophysical (Vsevolodova O. [8], Sealy et.al [10] methods.

Okuno Sachiko [11] noted that absolute and relative quantity the eumelanin and the feomelanin
granules in the hair defining coloring, it is necessary to consider as final result of activity of melanocytes
and their interactions with keratinocytes. Farragut J.A. et al. [12] established that the main processes of
melanogenesis are carried out in the melanocytes — the most part of the factors inhibiting process, operates
on this stage. The factors of biochemical and genetic character controlling quantity and quality of active
molecules of tyrosinase enzyme, render direct effect on the current melanogenesis. Possibly, this
possibility of change of activity of the main enzyme is realized as one of the main regulatory mechanisms
of process.
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In selection of karakul sheep of different colourings and colouring there are the specific features, in
particular, at black colouring desirable is intensive pigmentation, at grey colouring of a blue colouring
depending on specialisation directions equall light blue, sredne-blue and dark-blue, at all intrapedigree
types of colouringsour (Bukhara, Karakalpak,Surkhan-Darya and Kazakh) intensive expressiveness of a
colouring.

Selection-breeding work in a karakul breeding is directed on increase of genetic potential of karakul
sheep of different colourings and colouring for the purpose of production of astrakhan of desirable quality
types.

Available methods are labour-consuming and bulky for mass researches. Especially great difficulties
in an estimation of type of colouring arise at an appraisal of quality of numerous shades and astrakhan
colouring where it is a question of various combinations of brown, yellow and red shades, sometimes
against black and grey tones of deep layers of a coat. For studying of inheritance of a colouring very
important accurately and objectively to outline a sign which inheritance is necessary for studying.
Otherwise, there is a risk that by means of a hybrid analysis two different colourings which we not in a
condition are reliable for distinguishing but which objectively are different, everyone with the special gene
mechanism of reproduction will be studied.

Black colouring is most extended among karakul sheep and it usually characterises the given breed.

Karakul sheep of black colouring are not subdivided into shades and colouring, but share on
expressiveness of black colour on intensively-black, is normal-black and is weakened-black.

Thus the most desirable for selection is intensive.

Degree of expressiveness of pigmentation black karakul lambs is defined visually and consequently
the big errors are supposed at their estimation by bonitious [2]. Thereupon at the present stage of
development of selection-breeding work with karakul sheep of black colouring by an actual problem is
working out of objective methods of an estimation of degree of pigmentation

Methodics. Samples of hair, were sheared at lambs with dorsal body surfaces in area of sacrum.
Degree of expressiveness of pigmentation of black Karakul lambs defined visually (appraisal) and
objective method (EPR- spectrometry). In early published researches has been shown possibility of EPR-
spectrometer diagnostics of types of the melanin defining colouring of hair.

Counting of cover cells with different degree of pigmentation on the smear of cover cells hairs
received by the way of acid hydrolysis to karakul lambs to methodic E.B.Vsevolodov and all [8].

Results. Therefore, as one of objective methods in the researches applied method EPR-spektro-
metricion and microscopy (table 1).

Table 1 — The melanin Content in hair at karakul lambs of black colouring

Inpercentage
. It is considered The melanin content
Expressiveness
lambs > 10,0 10,0-8,5 <8,5
Theintensive 37 73.0+7,3 16,2+6,06 10,8+5,10
Thenormal 35 17.1£6,36 65,7+8,02 17,1£6,36
Theweakened 31 12.9+6,02 22,6+7,51 64,5+8,59
Intotal 103 35.9+4,73 35,0+4,70 29,1+4,78

Proceeding from the general quantitative content of melanin at lambs of black colouring within 7,93-
12.54 %, its indicators subdivided into three groups: the first-from above 10,0 %; the second-10,0-8,5 %;
the third - below 8,5 %.

The expert estimation on the content of melanin at the lambs of the black colouring carried on a
traditional visual method to intensive, normal and weakened is spent. The content of melanin inherent in
them over 10,0 % - 73 %, normal - 8,5-10,0 %>, by average - 65,7 of % weakened below 8,5-64,5 % is
thus established for intensive lambs.

Thus, as criterion of selection of different degrees of expressiveness of pigmentation of black lambs
of karakul breeds following parametres are accepted: intensive-from above 10,0 %; normal-in limits of
8,5-10,0 % and the weakened-is lower 8,5 %.
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As a method characterising degree and uniformity of pigmentation the microscopic method of
calculation of cages layer on dabs macerates hair is used.

Research of types of distribution of melanin in cages a layer karakul lambs of different colourings has
shown that the corresponding data (table 2) is inherent in each class.

Table 2 — Frequency of layer cages of different classes of pigmentation in macerates hair of karakul lambs of black colouring

Inpercentage
. Stake-in Classes of cages on pigmentation
Expressiveness
of goals 1 7 3 4 5
Theintensive 37 2,7+2,66 8,144,48 54,1+8,19 21,66,76 13,545,62
Thenormal 35 2,942,84 | 11,44537 60,0+8,28 17,1+6,36 8,6+4,74
Theweakened 31 6,4+4,40 12,9+6,02 67,7+£8,40 9,6+5,29 3,2+3,16
Intotal 103 3,9+3,64 10,7+3,05 60,2+4,82 16,5+3,66 8,7+2,78

Depending on pigmentation degree distinguished following classes of cages: 0 is not present mela-
nin, 1 no more than 20 separate melanosoms in a cage, 2 more than 20 separate melanosoms, but they,
basically, can be counted, 3 only separate melanosoms ("scattering" melanosoms), but them so much, is 1-
3 «glybki» (compact congestions melanosoms) the melanin which diameter does not exceed 1/2 diameters
of a cage, 4 in a cage there are huge glybka a pigment, on diameter more than 1/2 diameters cages.
5 pigments in a cage a hook are a lot of that its congestions shield each other and to count them it is
impossible.

Results of the analysis show (table 2) that for all black lambs absence of a class 0 and the lowest
frequency of 1 and 2 classes is characteristic. 3 class which microscopy has found out only separate mela-
nosoms ("scattering”" melanosoms) has high frequency of occurrence. Them it has appeared so much, it is
impossible what to count, as they shielded each other. In the given table the third class has kept the
modality. In the first class primary expressiveness of the weakened pigmentation 6,4+4,40 % is observed.
In the second class also the weakened expressiveness has an indicator a little above the others 12,9+6,02 %.
Intensive expressiveness of pigmentation considerably prevails in 4 and 5 groups-21,6+6,76 of % and
13,545,62 % accordingly. It is characteristic that indicators of the intensive and weakened expressiveness
inversely proportional each other. Lambs of normal expressiveness of pigmentation give out stably ave-
rage indexes on all classes.

Thus, instrument estimations of pigmentation of a coat of karakul sheep of black colouring by the
EPR-spectrometry and microscopy method have great value for identification of expressiveness of the
colouring, based on definition of the content of melanin in a coat and microscopy of cages layer of hair.
We recommend following criteria of selection of expressiveness of colour for the purpose of their
typification and classification: black intensive - the content of melanin from above 10,0 and microscopy of
classes of cages layer-3, 4 and 5.
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0O0JTyBIHBIH ©31HIK epeKIIeTiKTepi oap MbIHaHAal maMana 6onansl: Kapa tyc — 7,93-12,54% apanbirsiaia 6oapl.

OIIP cnexkrpomepun 3epTTeysep KOpCETKEHJIeH, MENaHHH MeJIepi KaHBIKThUIBIFEl KapKeiHabl — 10,0% sxo-
Fapsel, KaaemTel — 8,5-10,0% mmeringe xoHe oinci3 gopexkeneri 8,5% temeH. JKaMBUFBI TYTiHIH KBIPTHIC Ka0ATTHIH
JKacymagapblH MUKPOCKONTHIK 3€PTTEY apKbUIbI TONTACTHIPY, Kapakes KOWIapbIHBIH XYHIEpPIH KiacTapra Oemim
muddepennmsay. Kapa Tycti peHIep YIIiH TUTMEHTTENY Iopexeci 5 kimacka OeliHenmi kKoHE MOAAIIBIK OOIBIT 3-
kiac caHanagsl (60%).

Tyiiin ce3mep: Kapakes KO3bUIApbl, TYC, *KYH TaJIIIbIFbI, MEIAaHHH, MUKPOCKOI, 3JIEKTPOHIbI-IapaMarHuTTI
pesonanc (OI1P).

K. M. .JIaxaHOBal, B. I1I. Kenean6aes’

'MexayHapoIHbIil Kazaxcko-Typenkuii yauepcuter uM. X. A. Scayu, Typkecran, Kasaxcran,
FOxH0-KasaxcraHckuii rocyaapcTBeHHbIH yHUBepcHTeT nM. M. Ayesosa, LlIsivkent, Kazaxcran

INPUBOPHASA OINEHKA ITMI'MEHTAIIMA BOJIOCAHOI'O IIOKPOBA
KAPAKYJIbCKHUX OBEILl YEPHOM OKPACKH

AHHOTanus. B ctartee mpuBOAsTCS NaHHBIE 10 W3YyYCHUIO NMUTMEHTAIMU BOJIOCSHOTO MOKPOBA KapaKyIbCKUX
oBell YepHoi okpacku. [1o comepkaHnio MeTaHMHA UMEIOT CBOM crienudrueckue 0COOEHHOCTH U HaxoasaTcs oT 7,93
1o 12,54%. B kadectBe KpuTepHs oTOOpa pa3HbIX CTENEHEH BBIPaKEHHOCTH MUTMEHTALWH MPHHATHI CIIEAYIOLIHe
napameTpsl: HHTeHcuBHas — cBble 10,0%; Hopmanbhast — 8,5-10,0% u ocnabnennas — Huxke 8,5%.

MHMKpOCKOITMUECKHE HWCCIIEJOBAaHMsl KIAcCU(PUKAMK KIETOK KOPKOBOTO CJIOSl BOJOC KapakKyJlIbCKUX STHST
4epHOH oKpacku audepeHnnpoBaHsl 1Mo KiaccaM. [ 4epHOH OKpacKH 110 MHTEHCUBHOCTU U C Pa3HOM CTENEHBIO
MUTMEHTALUH XapaKTEepHBI 5 KJIACCOB U MOJAIIBHBIM siBiIsteTcs 3-it (60%).

KitroueBble cjioBa: Kapakyib, STHATA, OKpPAacka, BOJIOC, MEIaHHH, MHKPOCKOI, SJIEKTPOHHO-TIapaMarHuTHast
pe3onanc (DI1P).

Cgenenusi 00 aBTopax:

JlaxanoBa Kym3zaga MeprenOaeBHa — JOKTOp CEIbCKOXO3SHCTBEHHBIX HayK, npodeccop, MexiyHapoHblii
Ka3axCKO-TypelKkHii ynuBepcutet uM. X. A. Slcayu, kadeapa «Mopdosorun u HU3HOIOTHH YETOBEKa)

KenenbbaeB baxweimkan Illnnbmup3aeBud — JOKTOpP TEXHHMUYECKHX Hayk, mpodeccop, HOxno-Kazaxcranckuii
rOCyapCTBEHHBIA YHUBEpPCUTET UM. M. Aya3oBa, Briciias mkona «Xumuueckas HHXKeHepUs U BHOTEeXHOIOT s,
kadenpa «broTexHoMOTHM
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