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2Dedepanvhbiil ucciedosamenvekuil yenmp Beepoccutickuil unemumym 2enemudeckux pecypcog pacmenuil umenu H. . Basuiosa,
190031, 2. Canxkm-Ilemepbype, yn. b. Mopckas 42-44

Hccneodosanusa nposodunu ¢ yenvio onpedenenusn pasiuiuil 6 cO0EPHCARUL AMUHOKUCIOM 6 3ePHE NUIEHULbL MUPOGOIL KOJIeKYUU
BHP 6 azpoknumamuueckux ycnosuax Pecnyonuxu Tamapcman u noucka ucmouHuKo8 ROGbIUEHHO20 COOEPHCAHUS HE3AMEHUMDBIX
AMUHOKUCIOM, O UCRONb306aHUA 6 cenekyuu. Pavomy evinonnanu ¢ 2021-2022 22. na onvimnom yuacmee, pacnoioiceHHom 6
15 km om 2. Kazanw, nousa — cepas necnaa. Hzyuanu 354 oopasua apoeoii nuenuyvl. Cooeprcanue cemnaoyamu amMuHOKUCI0m
u Oenka 6 3epHe RUIEHUUbL ORPEENAIU MEMOOOM CHEKMPOCKORUU 8 OudicHel uHpparkpacnoi oonacmu na npuoope DS 2500F
dupmot FOSS. Cyuecmeennoe enuanue Ha Cymmy He3AMEeHUMbIX KUCT0OM 0KA3b164710 codepicanue 6enka é 3epre. Koagppuyuenm
KOppenayuu Mexcoy 6eTUYUHAMU IMUX NOKazameell vl 00CmogepHbvim nonoxcumenvhvim ¢ 2021 2. — mecuvim (r = 0,91+0,02), ¢
2022 2. — cpeonum (r = 0,69+0,04). Cpeou uzyueHHbIX AMUHOKUCTIOM 8 3€PHE UCC/IE008AHHBIX COPNOE RULEHUNbL DOIbLUE 8CE20 DbLIO
anymamuna (00 2,22 %) u nponuna (0o 1,55 %). Copm Ranee (k-26982) cayycum ucmouHuKkom 6bicOK020 CO0EPIHCAHUA ZUCMUOUHA
(0,38...0,40 %), uzoneiiyuna (0,53...0,54 %), rusuna (0,61...0,62 %), memuonuna (0,28...0,30 %), penunananuna (0,66...0,67 %),
mpeonuna (0,52...0,56 %) u muposuna (0,31...0,36 %); Panifor — yucmeuna (0,58...0,63 %), cucmuouna (0,39 %) u mpeonuna
(0,51...0,58 %); Arrino (xk-65995) — neityuna (0,82...0,91 %), muposzuna (0,31...0,34 %) u éanuna (0,75...0,78 %). Ilo cooepcanuio
ausuna ¢ oenke (/100 ¢ denka) svroensanucey oopazyvt Ranee (k-26982) — 3,63...3,66 u NIL Avocet Yrl5 (k-66241) — 2,86...4,52;
memuonuna — Uffo (k-66798) — 1,80...1,81 u Fiorina (xk-66034) — 1,70...1,91; mpeonuna — Ranee (xk-26982) — 3,04...3,36, Panifor
(xk-66039) — 3,09...3,20 u Cub (x-62510) — 3,07...3,20; mpunmoghana — Ethos (k-65002) — 2,00...2,27, Tynaiikoeéckan 108 (k-65452)
—2,01...2,26 u Jxaoa 109 (xk-66239) — 2,07...2,14.
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The aim of the study was to determine the differences in the content of amino acids in wheat grains of the world collection of VIR
in the agro-climatic conditions of the Republic of Tatarstan and to search for sources of increased content of essential amino acids
for the use of these data in breeding. The study was conducted in 2021-2022 at the experimental base of the Tatar Research Institute
of Agriculture of the Kazan Scientific Center of the Russian Academy of Sciences, located 15 km away from Kazan, the soil of the
experimental site is gray forest. 354 samples of spring wheat were studied. The determination of the content of seventeen amino acids
and protein in wheat grain was carried out using the near-infrared spectroscopy method on the DS 2500F device from FOSS. The
protein content in the grain has a significant effect on the amount of essential acids. The correlation between the protein content and
the amount of essential acids in wheat grain is high in 2021. r = 0.91 £ 0.02 and average in 2022. r = 0.69+ 0.04. The highest content
of glutamine in wheat grain was noted — up to 2.22 % and proline — up to 1.55 %. The source of high grain content of histidine 0.38-
0.40 %, isoleucine 0.53-0.54 %, lysine 0.61-0.62 %, methionine 0.28-0.30 %, phenylalanine 0.66-0.67 %, threonine 0.52-0.56 % and
tyrosine 0.31-0.36 % was the Ranee sample (k-26982). The Panifor sample was a source of high grain content of cysteine 0.58-0.63
%, histidine 0.39 % and threonine 0.51-0.58 %. The Arrino sample (k-65995) is a source of high grain content of leucine 0.82-0.91
%, tyrosine 0.31-0.34 % and valine 0.75-0.78 %. According to the lysine content in protein (grams of amino acid per 100 grams of
protein), samples Ranee (k-26982) — 3.63-3.66 and NIL Avocet Yr15 (k-66241) — 2.86-4.52 were isolated. According to the content of
methionine in the protein, samples of Uffo (k- 66798) — 1.80-1.8 and Fiorina (k-66034) - 1.70-1.91 were isolated. According to the
threonine content, three samples Ranee (k-26982) — 3.04-3.36, Panifor (k-66039) — 3.09-3.20 and Cub (k- 62510) — 3.07-3.20 were
distinguished. The source of the high tryptophan content in the protein were samples Ethos (k- 65002) — 2.00-2.27, Tulaykovskaya
108 (k- 65452) — 2.01-2.26 and Ekada 109 (k-66239) — 2.07-2.14.

KuroueBble ciioBa: nuwenuya, benox, obpasey, ucmounuk, amu-  Key words: wheat, protein, variety, source, amino acids.
HOKUCLOMBbI.

benku HUIparOT UCKIIIOYMTCIIBHO BAXKHYHO POJIb B TIUTAHUN HOIICHNE aMHWHOKHUCJIOT HE C6aJ'IaHCI/IpOBaI-H-IO, TO CITIOCOOHOCTD
YCIIOBCKA U ) KUBOTHBIX. OHHaKO OHHU HEOJMHAKOBBI 110 CBOCH OpraHusMa UcCroJjb30BaTh 0eIoK 6y,[[eT TOHMKCHHOM. AMHHO-
MMUTATCILHON LCHHOCTH, pas3jnyius B KOTOpOﬁ OGYCHOBHGHLI KUCJIOTBI, YTJTICPOJAHBIC CKEJICTBI KOTOPBIX HE CUHTC3UPYIOTCA
T'JIaBHBIM 06pa30M aMHUHOKHCJIOTHBIM cocTaBoM. Ecimm coot- WM CUHTC3HUPYHOTCA HEAOCTATOYHO KJICTKAMH KUBOTHBIX U

* Paboma evinonnena 6 pamkax cocyoapcmeennoeo 3adanus Tamapcerxoeo HUHCX — o6ocobnennoeo cmpyxmypnozo noopaszoenenus PHUL KazHI] PAH,

Ne 122011800138-7 u cocyoapcmeennozo 3adanus coenacho memamuyeckomy niany BUP no npoexmy FGEM-2022-0009 « Cmpyxmypuposanue u pac-
Kpblmue NOMeHyuana HaciedCmeeHHOl UsMEeHYUSOCMU MUPOBOU KOLIEKYUU 3ePHOBbIX U KPYNAHBIX Kyabmyp BUP ons paseumus, onmumusuposannozo
2eHOAHKA U PAYUOHATLHO20 UCTIONb30BAHUA 6 CENeKYUU U PACTEHUEB00CHIBEY.
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YeII0BeKa, OTHOCUTEIBHO METa0OJMUECKUX MOTPEOHOCTEH,
Ha3bIBAIOT HE3aMCHUMBIMU. PacTUTENBHBIC OCIKH CHUITUTHEI
110 OOJBIIIMHCTBY HE3aMEHUMBIX aMUHOKHUCIIOT, «HICATHHBIM)
CUHMTAIOT OEJIOK MOJIOKA M KypuHoro sifna [ 1]. HezameHnms! B
MUTAHHUH YEII0OBEKA U YKUBOTHBIX BAJIMH, THCTUIIIH, U30JICHIINH,
JICUIIMH, JIN3UH, METHOHWH, THPO3HH, TPCOHHH, TPHIITO(aH,
(dennnananuy, nuctenH [2]. Ecim conepikanue oHON He3a-
MCHUMOM aMHHOKHUCIIOTHI B PAIIFIOHE MEHBIIIC, YeM TpeOyeTcs
OpraHu3My, e Ie(hIIIIT OTPaHIINBACT FICIIOIb30BaHIE IPYTUX
AMHUHOKHUCIOT. [ [pOM3BOICTBO CHHTETHYECKUX aMHHOKHUCIIOT,
MPUMCHSIEMBIX B )KHUBOTHOBOJICTBE, B PD coCTaBIsieT B CpeIHeM
50 THIC. T B TO, OMHAKO 00BEM MX MOTPEOICHHS €KETOTHO
yBemmanBaetcs Ha 20 % [3]. Bozaukarommii B pe3ybrare jie-
(HIUT MOYKHO YaCTUYHO KOMIICHCHPOBATH ITyTEM ITOBBIIICHHUS
OHMONIOTMYECKOW IIEHHOCTH 3€pHA.

[epBast TMMHATHPYIOIIAs aMHHOKHCIIOTA B O€JTKe MIIICHHU-
IbI — JIU3UH, BTOPAst — TPCOHUH. VIMEIOTCS CBEIICHUS O TOM,
YTO TCHETHUYCCKHUE Pa3IndHs [0 €€ COACPIKAHUIO B 3EpHE
Pa3HBIX COPTOB MIISHHUIIBI MOTYT JOCTHTAaTh OoJiee yeM 3 pa3
[4]. Oxo5n0 MOIOBUHBI BCEX aMUHOKHUCIOT HEPACTBOPUMOM
(paknuu KICHKOBHUHBI MIICHUIIBI TPUXOAUTCS Ha TITyTaMU-
HOBYIO KUCJIOTY 1 TipoiiuH [5]. IIpu BEICOKOM coniepKaHun
OeiKa, KaK MPaBIIIO, BO3PACTACT JOJS KICHKOBHHHBIX
OEITKOB ¢ HU3KOM KOHIIEHTpaIuel au3uHa [6, 7]. U3BecTHO,
YTO COAEPKAHUE AMUHOKHCIIOT CEIbCKOXO3SIHCTBEHHOM
MPOJYKIIMK 3aBUCUT OT YPOBHS MUHEPAIHHOTO IMHTAHUS
[8] u arposkonoruueckux ycnosuii [9, 10, 11], 3HauuTens-
HOE BJIMSHUE HA BEIMYUHY ITOTO IOKA3aTeNsl OKA3BIBAIOT
XUMHUYCCKHE CPEIICTBA 3aAIMUTHI U OHOCTHMYIIATOPHI [12].
HmeroTcst cBeIeHus, O BEICOKOM HACIIETYEeMOCTH COJIepIKa-
HUS HE3aMEHUMBIX AMHHOKHCIIOT B 3€pHE TIIeHUIs [ 13],
TO €CTh BO3MOYKHO UCIIOJIb30BAaHHE HCTOYHHKOB C BBICOKOU
KOHIICHTPAIUCH OTICIbHBIX HE3aMEHUMBIX AMUHOKHCIIOT B
CEJICKIIMOHHBIX TPOrpaMMax.

Llens uccnenoBaHusi — ONpeEICICHUE PA3INYUid B CO-
NepKAaHUM aMHHOKHCIOT B 3€pHE IMIICHHUIIBI MHPOBOU
kosutekuuu BUP B arpoknumaTtndeckux ycnosusax Pecry-
oyinku TaTapcTaH U BBISIBIICHHE UCTOYHUKOB MTOBBIIIICHHON
KOHIICHTPAIlUN HE3aMEHUMBIX aMHUHOKHUCIIOT JUIS UCIIONb-
30BaHUS B CEJEKIINH.

Metoauka. Pabory npoBoannu B 2021-2022 rr. B Ta-
TapCKOM Hay4YHO-HCCIIE0BATEIILCKOM HHCTUTYTE CEIIbCKO-
ro xo3siictea ®UL] Kazanckoro mayynoro nearpa PAH.
Nzyuanu 354 oOpasna sipoBOi MINCHUIIBI U3 ABCTPaINH,

Benopyccun, Benmukoopurtanun, I'epmannu, I'perun, Mcmna-
uum, Kazaxcrana, Kanagpsr, Kuras, Keipreizcrana, [ombimy,
Hopryramuu, Poccun, CILIA, Ykpaunsl, @pannuu, [Iseii-
uapuuy, [IBenuu u aApyrux crpa, npenocraBieHHbIX Bee-
POCCHHCKHUM MHCTUTYTOM F€HETHYECKHUX PECYPCOB PaCTCHHI
umenu H. . BaBuiosa.

TexHoMOoTHs BO3IETBIBAHMS MIICHUIIHI BKJIFOYAJIa BCTIATI-
Ky 35101 (npeamectBeHHuK B 2021 1. danenus, B 2022 r. sipo-
Bas TIIICHAIIA); BHeCeHHE a30(ocku 250 Kr/ra, aMMIagyHON
cemutpsl 100 kr/ra mox kyiasTHBanuio. [ToceB mpoBoanmn
KacceTHoit cesukoit Hege 90, mumomnaas aenstaku 1 M?, Hopma
BBICEBa O MITH BCXOXKHX CEMsH Ha | ra. YXoJ 3aKirodancs
B XUMHYECKUX MTPOMOIKAX MPOTHUB OHOJETHUX 3TAKOBBIX
U IBYZOJIBHBIX COPHSKOB. Y 0OPKY OCYIIECTBIISUTH KOMOAi-
HoM Wintersteiger «Classicy.

Conepxanue 17 aMUHOKHCIIOT U OeJKa B 3epHE TIle-
HUIIBI ONPEAEISIIA METOJOM CIIEKTPOCKOIIMU B OJIMKHEH
nHppakpacHoii obmactu [14, 15] na npubope DS 2500F
¢upmer FOSS (IlBerus), Bamuganus U rpaayHdpOBKa CO-
orBerctBoBamu ['OCT ISO 12099-2017. Ilo pe3ynbTatam
ATOTO aHaJI3a 00PAa3IIBI MIICHAITH PAHKUPOBAIH HA TPYIIITHI
B COOTBETCTBUU C KIACCH(PHUKAIIMOHHBIMU HOPMaMH, HC-
nosib3yeMbiMu ['occopTkomucueit [16]: ¢ o4eHb BHICOKUM
conepxanueM Oenka (>16 %), ¢ BeicokuM (14...15,9 %),
cpemanM (13...13,9 %) u ke cpenuero (meree 13 %).

Merteoposorinueckue yCIoBHs B BECEHHE-IETHUIH epuoa
2021 u 2022 rr. ObUH pe3ko KOHTpacTHEIME. B 2021 r. B Mmae
OBLTO CYXO M TETUIO, ITOCIIE TI0CEBAa BHIMANO TOIBKO 10 MM
0CAaJIKOB NPU 3HAYUTEIBHOM IPEBBIIICHUH CPEAHECYTOU-
HOW TeMIIepaTypbl, B CPABHCHUH CO CPEITHEMHOT OJICTHIMU
snauennsimu, Ha 7 °C, I'TK cocraBuin 0,31; B utoHe BbI-
nasio 10,5 MM 0caikoB B HEOONIBIINX KoJMuecTBax (0T 2,5
1o 5 mm) ipu Hopme 62 mm, ['TK 6501 paBer 0,23; B urone
BbIMAITO 31,5 MM, OONBIIEH YacThIO B TPEThEH JeKale Mecs-
ua, ['TK B aToT nmepuox cocrasuin 0,46. B 2022 r. maii Obu1
OueHb chIpoi u mpoxianueid, [ TK 6611 paBen 3,31; utoHb
COOTBETCTBOBAJI CPEJIHE KIMMATUYECKONH HOpME; BO BTOPOH
JleKa/ie M0 BhINaja CpelHEMecsIIHasi CyMMa OCaJKOoB,
I'TK B utosie cocraBun 0,97; aBryct XapakTepu3oBaJcCs OT-
CYTCTBHEM OCAJIKOB M TOBBIIICHHOM Ha 5,5 °C TeMnepaTypoit
BO3/yXa OTHOCHTEJIEHO HOPMBI.

CTaTHCTHYECKYIO 00pabOTKY pe3yJIbTaTOB UCCIICIOBAHUIA
MIPOBOAMIIN METOAAMH KOPPEIAIIMOHHOTO W BAPHAI[IOHHOTO
ananmza [17].

Ta6a. 1. Coaepxanne aMHHOKHCJIOT B 3epHe MIIEHHIIbI, %

Cpenmee, Pa3max, min...max Koaddunuenr Bapuarmu, Cv
AMHuHOKHCIIOTa
2021r. | 2022r. [ 2021r. | 2022r. [ 2021r. | 2022t
AnanuH 0,48 0,43 0,29...0,75 0,21...0,71 17 17
ApruHuH 0,67 0,72 0,54...0,91 0,53...1,00 11 10
ucrenn 0,44 0,53 0,35...0,58 0,36...0,84 10 9
T'nyramun 1,35 1,52 0,82...2,22 0,09...2,22 19 22
I'muuun 0,47 0,51 0,40...0,62 0,42...0,67 8 8
T'uctuaun 0,27 0,30 0,11...0,43 0,18...0,39 22 11
Wsoneiinun 0,41 0,41 0,29...0,55 0,28...0,56 12 13
Jleiinun 0,70 0,60 0,51...0,99 0,38...0,84 11 12
JIusun 0,42 0,31 0,27...0,66 0,11...0,62 17 25
MerunonnH 0,19 0,16 0,11...0,31 0,07...0,30 17 26
DennnagaHuH 0,52 0,52 0,43...0,67 0,43...0,68 10 8
IIponun 1,13 1,32 1,00...1,30 1,11...1,55 5 5
Cepun 0,51 0,58 0,41...0,67 0,48...0,72 10 7
Tpeounn 0,37 0,41 0,25...0,57 0,30...0,58 17 10
Tpunropan 0,21 0,32 0,16...0,30 0,20...0,39 12 8
Tuposun 0,27 0,18 0,18...0,36 0,06...0,31 11 21
Bamun 0,59 0,65 0,49...0,76 0,56...0,83 9 7
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Ta6a. 2. McTOYHNKHA NMOBBIMIEHHOTO COAEPKAHUA He3aMEHUMBIX AMHUHOKHCJIOT B 3epHE
y 00pa3ioB SAPOBO MATKOi MIIEHUIIbI

ConeprxkaHue aMHUHOKUCIIOTHI, %0
AMUHOKHCIIOTA Ne B karanore BUP | TIpoucxoxuenue Ob6paseny
2021 1. [ 20221
ucrenn 66039 Dpannust Panifor 0,58 0,63
Tuctuaun 66039 Opaniys Panifor 0,39 0,39
26982 ABcTpanusi, Ranee 0,38 0,40
Bukropus
M3oneiinun 66449 Wcnanus Atrevido 0,55 0,52
26982 ABcTpanusi, Ranee 0,54 0,53
Buxropust
Jletinmu 65995 ABctpanusi, Arrino 0,91 0,82
3arnajHast
ABcTpanust
Jlns3un 26982 ABcTpanusi, Ranee 0,61 0,62
Buxropust
Mertnonnn 26982 ABcTpanusi, Ranee 0,28 0,30
Bukropus
DeHnnananuH 26982 ABcrpanmus, Ranee 0,67 0,66
Buxropus
Tpeonun 66039 Dpannust Panifor 0,51 0,58
26982 ABcrpanmus, Ranee 0,56 0,52
Buxropus
Tpunrodan 66195 Kwurait, XoHaub Yumai 34 0,29 0,37
Tupozun 26982 ABcrpanus, Ranee 0,36 0,31
Buxropus
65995 ABcrpanus, Arrino 0,34 0,31
3amnaaHas
ABcrpanus
Banun 65995 ABcrpanusi, Arrino 0,75 0,78
3armnajHast
ABcTpanus

Pe3yabTaTsl u o6cyxaenue. [Ipy cpaBHEHHH aMUHO-
KHCIIOTHOTO COCTaBa 3epHA MCIOJB3YIOT MOKa3aTellb CO-
JIepKaHWe aMUHOKHCIIOTHI B IPOJYKTE, IPU ONPEACTICHUN
OMOJIOrMYECKOM IIEHHOCTH OelTka — YaIle BCero, CoJiepykaHue
aMUHOKHUCIOT B Oenke [18, 19]. 1 B mepBOM, U BO BTOPOM
ClIydae BaXHYIO POJIb UTPACT CONEpKaHHUE Oelika B 3E€pHE.
B Hamem uccrieoBaHuM OOJBIIMHCTBO 00pa3lloB Xapak-
TEPHU30BAINCH OYCHb BBICOKUM U BBICOKUM COJICPYKAHHEM
6enka — 6omee 14 % (cMm. pucynok). Ilpu sTom cpenuss
BEJIMYMHA ITOTO TOKa3arelisi o Bceld BbiOopke B 2021 r.
cocraBmia 12,4 %, B 2022 1. — 16,5 %. CaMbIMU OEJTKOBBIMH
651 00pasis! [lymkunckas 3 (x - 66404, Poccust, Jlennn-
rpajckast 0oi.) — 18 %, [lymkuuckas 4 (x - 66405, Poccus,
Jlenunrpanckas 061.) — 18,1 %, Blue-A (k - 43091, Kana-
na) — 18 %, Atrevido (k-66449, Ucnanus) — 18,1 %, Manu
(x - 66029, OunstHaus) — 18,3 %, Yumai 34 (x -66195,
Kuraii, Xsnanp) — 18,7 %. Mexay coaepskaHueM CyMMBbI
HE3aMEHHMMBIX aMUHOKHUCIOT 1 Oenka B 2021 r. oTMedeHa

12% 16%

30%
42%

¥ >16 o4eHb BHICOKOE " 14..15.9 BBICOKOE

®13..13,9 cpemree < 13 HIKe cpedHero

Jons 0o6pazuoe nuienuypl ¢ paznvim cooepicanuem oenxa
6 3ephe (cpeonee 3a 2021-2022 2e.).

cuITbHAs CBS3b ¢ Koaddurmentom koppernsiunu [Tupcona (r)
0,91£0,02, B 2022 1. — cpemnss (=0,69+0,04).

Cpenn n3y4eHHBIX aMHHOKHCIIOT B 3€PHE HCCIIETOBAH-
HBIX COPTOB IIICHUIBI OOJIBIIE BCErO OBLIO INIyTaMHUHA
(o 2,22 %) u nponuna (10 1,55 %), mpudem st nepBoi
AMHHOKHCIIOTHI CBOMCTBEHHA M3MEHUMUBOCTH OT CPeIHEH 10
3HauuTenbHOl Cv =19...22 %, comepikanue BTOPOit OBLIO
6onee crabmibHbIM Cv = 5 % (Tabx. 1). 3HaunTENbHBIE
pasnuuns MeXTy oOpa3iamMu IMIICHUIBI IO CONEPKaHUI0
ructuauHa otmedanu B 2021 r. (Cv = 22 %), nu3uHa,
MeTHOHHMHA U THpo3uHa — B 2022 1. (Cv =25,26 u 21 %
COOTBETCTBEHHO).

Juist psiza aMUHOKHUCIIOT, B TOM YHUCJIE 3aMEHUMBIX
[JIMIWHA, CEpUHA, NMPOJIMHA W HE3aMEHUMBIX IHCTCHHA,
(eHnnanaHnHa, BaJIMHA, OTMEYCHA OTHOCHUTEIHHO CTa-
ownsHOe (Cv =5...10 %) conepxanue B 3epHE 00pa3IoB
SIPOBOM MIIEHUIBI. B TO ke BpeMs BBIIENCHBI T€HOTH-
MBIl ¢ WX TOBBIMICHHOW KOHIeHTpanuei. Tak, Ranee (k
- 26982, ABctpanus, Buxktopus) ciayXUT UCTOUHHKOM
BbICOKOTO coxepkanus rucruanna (0,38...0,40 %), nzo-
neinmaa (0,53...0,54 %), musuna (0,61...0,62 %), meTn-
onuna (0,28...0,30 %), penmnananuna (0,66...0,67 %),
tpeonuna (0,52...0,56 %) u tuposuna (0,31...0,36 %).
Coptoobpazen Panifor (k-66039, ®@panmus) xapakTepu-
30BaJICsl BBICOKUM cojepkanuem nucteuna (0,58...0,63
%), ructuauaa (0,39 %) u tpeonuna (0,51...0,58 %);
Arrino (k - 65995, ABctpanus, 3anagHas ABCTpanus) —
MOBBIIICHHBIM cojepxanuem Jneiuna (0,82...0,91 %),
tuposuna (0,31...0,34 %) u Banuna (0,75...0,78 %). Bece
MIePEUNCIICHHbBIC 00PA3IIbl BOILIH B TPYIITY BEICOKOOEGTKO-
BBIX CO CpeJHEH KoHIeHTpanuei oenka 16,9 % (tadim. 2).
ConeprkaHue THCTHANHA Y HUX OBLIO BBIIIE, YEM B CPETHEM
1o BceM oOpasuam, Ha 30 %, uzoneinuna — Ha 24 %, nu-
3uHa — Ha 41 %, Mmetnonunna — Ha 40 %, dheHmnananuHa —
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Ta6.11. 3. U cTOYHUKY NOBLIIIEHHOTO COACPXKAHMA HE3AMCHUMBIX AMHUHOKHCJIOT B 69.]1](6
Yy 00pa3uoB SAPOBOil MATKOM MINEHAIbI

AMMHOKICIOTA O6pasen Mporcxonene Ne B karanore | Conepxanue aMmuHOKHCIOTHL, /100 T Genka
BUP 2021 r. | 2022 .

Juzun Ranee ABcrpanust, Bukropust 26982 3,66 3,63
NIL Avocet Yrl5 ABcTpanust 66241 4,52 2,86

cpenHee 1o 00pasam 2,96+0,02 1,90+0,02
Metnonun Uffo JlatBust 66798 1,80 1,81
Fiorina IIBeiinapus 66034 1,70 1,91

cpezHee 1o oOpasam 1,57+0,01 0,97+0,01
Tpeonun Ranee ABctpanus, Bukropus 26982 3,36 3,04
Panifor Opannus 66039 3,09 3,20
Cub BenukoOpuranus 62510 3,20 3,07

cpenHee 1o 00pasiam 2,96+0,01 2,5140,01
Tpunrodan Ethos T'epmanns 65002 2,00 2,27
TymnaiikoBckas 108 P®, Camapckas 00J1. 65452 2,01 2,26
Dxkama 109 PO, Tarapcran 66239 2,07 2,14

cpezHee 1o o0pasam 1,67+0,01 1,92+0,01

Ha 22 %, TpeoHuHa — Ha 28 %, Tupo3uHa — Ha 31...33 %,
nucrenna —Ha 20 %, neitiuna — Ha 25 %, BanuHa —Ha 19 %.

Kpome BasioBOro KOJMYECTBA, B CEICKIUH Ha MTOBBIIIIC-
HUE COJICPKAHUS OTACTHHBIX AMHHOKHUCIIOT Ba)KHA UX KOH-
meHTpanus B 6enke. Ha cerogusamunii JeHb UCTIOIB3YIOT
CJICIYIOIIHE TTOAXO0/IbI K KOHBEPCHUU aMUHOKHUCIIOT B CEMe-
HaX 3]IaKOB — YBEIIMYCHHUE COICPIKAHUS 3aITaCHBIX OCITKOB
0oraThIX aMHHOKHCIIOTaMH 1 (KMJIH ) OJIOKHPOBaHUE OCIIKOB
OeHBIX OJTHOM UM HECKOIBKUMH aMUHOKHCIIOTaMu [20].
CeneKkunoHHOE YITyYIICHUE TIICHUIIBI ITyTEM U3MEHEHUS
conepkaHus Oojiee IBYX HE3aMEHHMBIX aMHHOKHCIOT B
Oerke BpsiJL I BO3MOKHO, TOITOMY HEOOXOAMMO Y/ICITUTh
BHIMaHWE OJHOW W3 Hamboliee NeUUIHUTHBIX: JIU3UHY,
METHOHHHY, TPEOHUHY U TPUNTO(aHY.

B Hamux ucclieloBaHUSAX MO COJCPKAHUIO JIM3UHA
B Oellke BBLICTWICS paHee OTMEUeHHBIA oOpaser] Ranee,
y KOTOPOTO €ro KOHIIEHTparus coctaBmia 3,65 /100 r
oeinka, u oopazer; NIL Avocet Yrl5 — 3,69 r/100 r 6enka,
yTOo Oojblne cpeanerpynmnoBoi Ha 33 u 34 % coorser-
ctBeHHO. [To comepkaHnioO METHOHWHA B OEIKE JTyUIIINMU
owur 00pasiel Uffo u Fiorina — 1,81 /100 r Genka, 410
BEIIIIE, €M B CpellHEM 10 BceM oOpasmam, Ha 30 %. Ilo
KOJIMYECTBY TPEOHHHA BEAETHMINCE Ranee, Panifor u Cub,
CpeIIHEE ero Co/IepKaHue B OCITKE ITUX 00Pa3I[0B COCTABIIS-
70 3,13...3,20 r/100 r Genka, yto Ha 15...18 % BbImIe, yem
B cpegHeM 1o BceM obpasmam. [Ipuuem y Ranee u Panifor
OJTHOBPEMCHHO OTMEYAJTU BHICOKOE CO/ICPIKaHUE TPCOHUHA
1 B 3epHE. VICTOYHIKOM BBICOKOTO KOJIMYEeCTBA TPUNTO(hA-
Ha B Oenke ObIT oOpasen Ethos u nBa poccuiickux copTa
TymnaiikoBckas 108, Dxaga 109, y KOTOPBIX OHO OBLIO
BEIIIIE, Y€M B CPEIHEM IO BCeM oOpasmam, Ha 15...16 %
U Haxoauiaoch B auamasone 2,11...2,14 r/100 r Genka
(Tadm. 3).

BeiBoasl. Mex 1y comepskaHueM CyMMBI He3aMEHUMBIX
AMHUHOKHCJIOT ¥ OeJTKa B 3epHE OTMEUeHa TOJI0KHUTEIIbHAS
koppessiiust B 2021 r. ona Obuta cuibHOU (r=0,91+0,02),
B 2022 r. — cpenneit (r=0,69+0,04). Cpenn n3ydeHHBIX
aMHUHOKHCJIOT B 3€pHE MCCIIETOBAHHBIX COPTOB MIIEHUIIBI
Gonpiie Becero ObiI0 TiryTamMuHa (10 2,22 %) u npoiuHa
(mo 1,55 %).

B pesynbraTe ccne1oBaHUH yCTaHOBICHBI HCTOYHHUKH
BBICOKOT'O COJICPIKaHUS Psiia AMUHOKHUCIIOT B 3€PHE:

Ranee (x - 26982, ABctpanus, Bukropus) — ructuau-
Ha (0,38...0,40 %), uzoneinuna (0,53...0,54 %), nuzunHa
(0,61...0,62 %), metuonuna (0,28...0,30 %), pernnananu-
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Ha (0,66...0,67 %), TpeonnHa (0,52...0,56 %) u THpO3UHA
(0,31...0,36 %);

Panifor (k-66039, ®pannus) — ucrenna (0,58...0,63 %),
ructuauHa (0,39 %) u Tpeonunna (0,51...0,58 %);

Arrino (k-65995, ABctpanus, 3anagHas ABCTpanvs) —
newruna (0,82...0,91 %), Tuposuna (0,31..0,34 %) u Banuna
(0,75...0,78 %);

HCTOYHHKH BHICOKOTO COZIEpKaHHsl aAMUHOKHCIIOT B OeJIKe:

nu3nHa — Ranee (k-26982, ABctpanus, Buxrtopus) —
3,63...3,66 1/100 r 6enka u NIL Avocet Yrl5 (k-66241,
Asctpamus) — 2,86...4,52 1/100 r Genka;

metnonunHa— Uffo (k-66798, Jlateust)—1,80...1,81 /100 T
6enka u Fiorina (k-66798, Isetinapus) — 1,70...1,91 /100 T
Oenka;

TpeoHnHa — Ranee (k-26982, ABctpanus, Bukropus)
—3,04...3,36 1/100 r Genka, Panifor (x-66039, ®panist)
—3,09...3,20 /100 r 6enka u Cub (x-62510, Benmukobpu-
tanust) — 3,07...3,20 r/100 T Genka;

tpuntodana — Ethos (k-65002, I'epmanwus) —
2,00...2,27 /100 r Genka TymatikoBckas 108 (x - 65452, Poc-
cust, Camapekasi 00i1.)—2,01...2,26 /100 T 6enka u Dxamna 109
(x-66239, Poccus, Tarapcran) —2,07...2,14 1/100 T Oenka.
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