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3KOJIOFI/I‘IECI€I/II‘/JI MOHUMTOPHHI' 1 OHEHKA KAYECTBA BO/IbI
YCTBEBOU YACTH OCHOBHBIX PEK BONOCBOPHOI'O
BACCEHNHA O3EPA CEBAH (2018 r.)

T.I'. XAUUKSH?, JL.T. CTENIAHSIHY, A.C. MAMSIH, J1.P. TAMBAPSIH?

Hayunwuii yenmp 300n02uu u 2udposxkonozuu HAH PA
Hucmumym 2udposkonozuu u uxmuonoeuu’
ET'Y, kagh. xonozuu u oxpamns npupodsi®
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MOHHTOPHHIOBBIE HCCIEOBAaHUS YCTBEBBIX YacTell OCHOBHBIX peK BojxocOopa o3epa
CeBaH ¢ co0roeHreM (GpHU3NKO-XUMUYECKAX ¥ OMOJIOTUYECKHUX TapaMeTPOB BOBI TPOBOAMIINCE B
BECCHHUH, JIeTHUH 1 oceHHHU ce30HBI 2018 1. C y4eToM Ce30HHBIX 3HAYCHUH HCCIEAyeMbIX Ta-
paMeTpoB OBLIO OLIEHEHO KauecTBO BOJbL. B HEKOTOPBIX peKax, B yCThEBOW YaCTH, YBEIHYHIACH
KOJIMYECTBEHHAs JIOJIS CHHE-3€JICHBIX U KOJIOHMAJBHBIX 3€JIEHBIX BOJOPOCIEi B (UTOMIAHKTOHE,
YTO, MO BCEH BEPOSTHOCTH, CBS3aHO C YBEJIMYCHHEM MOKa3aTeNed XHMUYECKOTO 3arpsi3HEHUs BO-
npl. [Tokazarenu canpoOHOCTH COOTBETCTBOBAIIM HAIMUHMIO CPEIHETO OPTaHUYECKOTO 3arps3HEHUs
¥ HaXOJMIKCH B 30HaX OT 0-OJIMTOCAPOOHOM 10 B-Me30canpoOHOii.

Dxonoeuueckuil MOHUMOPUHS — OY€eHKa Kadecmeda 60001 — d)umonﬂaHKmOHﬂoe COO6W€CW!6‘O

2018p. qwpnil, wdwn, wpntl ukgnuutphtu hpwywuwgyt) U Vbwuw 6h gphwjwp wyw-
quwuh hhdluwywu gbwntph gbnwpbpwlwiht hwnyjwdubph Unuhpnphugwihu hGunwgnunnieniuutp®
onh  dhghywphvhwywlu L YeLuwpwlwywl gnigwlhpUubph  nhnwnpydwdp:  NcuncdUwuppgwéd
gnigwuhpubph ubgnuwjhu wndbeutph hwywndwdp Ywwnwnpdt, E gbBnwptGpwuubph onh npwyp
quwhwuwninid: Npn gbwntph gGunwptpwlutpnud $hinnuyuitiyinntiwghu hwdwybgnieniuncd JGdwgbi
E uwuwywlwuGph W qunnipwihu jwlws gphdninUbph pwlwlwlwl JwulwpwdhUp, hugp
wdtlwju  hwjwlwywunigjwdp  wwjdwuwynpwé £ &BnG 9ph phuhwywl  wnunninyjwédniejwu
gnigwuhpubph  wpdtputph JGdwgdwdp: Uwwpnpwjunipjwl  gnigwlppubpp  twnwuybp Bu - o-
olhgnuwwnnphg Uhusle B-dGgnuwwnnp  uwhdwulGpnd, hugn hwdwwwinwupuwlncd £ opgquiwywu
wnunnywoénipjwl Uhghu wunhdwuhu:

EYyninghwlwl dnuppnnphlq — gnh npwlh quuwhwinnid — hunnuywliyinnbwghl hwdwlyEgnienLl

Monitoring investigations of the estuarine parts of the main rivers of the Lake Sevan’s
catchment basin with observation of the physicochemical and biological parameters of the water
were carried out in spring, summer and autumn seasons of 2018. Water quality of the estuaries was
assessed taking into account the seasonal values of the studied parameters. In the estuarine part of
some rivers the quantitative proportion of blue-green and colonial green algae increased in
phytoplankton composition, which is most likely associated with an increase of the parameters of
chemical pollution of the water. The saprobity indices corresponded to the moderate organic
pollution of the water and were belonging from a-oligosaprobic to 3-mesosaprobic zones.

Environmental monitoring — assessment of water quality — phytoplankton composition
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DKOJIOTMYECKUI MOHUTOPHHT 1 OLIEHKA KAUECTBA BO/JIbl YCTBEBOM YACTH OCHOBHBIX PEK....

Ozepo CeBaH — caMblif KpymHbIA (~1262 KMZ) NIpecHOBOAHBIH BojoeM KaBkas-
cKoro perruoHa. OHO PacmoJIOKEHO MEKTY 40°19' c.ur. u 45°21" B.1., Ha BhIcOTE 1900 M
H. y. M. JIst oxpanbl o3epa CeBaH, B 3HAUUTENBHBIN Mepe, CIIOCOOCTBOBAJIH: CO3/IaHHE B
1978r. HanmonansHoro mapka “Cesan”, B 2005 r. compenenbHble BOJHO-OOJOTHBIE
yronbsi OBUTH BKJIFOUEHBI B MEXKIYHAPOIHBIN criMcoKk KoHBeHNnH “Pamcap” [13, 14].

ITocTosiHHBIE aHTPOIOTEHHBIE KONEOAHMUsS YPOBHS BOJBI, B PE3YNbTaTe KECTKOMH
MOJIMTHKY 3KCILUTyaTalludl PECypcoB 03epa, CIOCOOCTBOBAIN HECTAOMIBHOCTH B Pa3BH-
THUH JUMHOCHUCTEMBI M TIPOSBICHUAMH 3BTPO(QHUPOBAHNUSA, KOTOPHIC BBHIPA3MINCh WHTCH-
CHUBHBIMH ‘“TBeTeHMsMH~ (uTOoIUTaHKTOHA [6, 9, 15]. IIpomeccs! aBTpodrpoBaHms 03epa
B 70-e TOZBI MPONUIOrO CTOJICTHS OBLIH BBI3BaHBI TAK)K€ MHTCHCH(HKAIMEH M 3KCTCH-
cudukanyeii HeoOOCHOBAaHHBIX HANpaBJICHUH YKOHOMHMKH Ha BoAocOOpe, 4YTo, 1O MHe-
HHUIO HEKOTOPBIX HCCIe0BaTeIeld HENOCPEICTBEHHO MOBIHSIIO HA SKOJOTMYECKUE Mpo-
rieccel B 03epe Cean [11-13].

OCOOEHHOCTBIO CTPOEHHSI BOJIOCOOPHOTO OacceliHa SBISIETCS HEpPaBHOMEpPHOE
pacripezieieHle peK M0 OTHOLICHUIO K aKBaTOPUU 03epa: YeThIpe PEeKH BMaaarT B Ma-
neiii CeBan (MC), ocranbabie — B bonbmioit Cean (BC). B ozepo Cesan Bmagarot 30
PeK M pedeK, B TOM 4YHCJIC IBa KPYIHBIX pOAHWKa. Hamboiee MHOTOBOAHBIMH CUH-
tatorcs: J[3kHaret, [aBaparer, JImuk, Apruun, Bapnmenmnc, Makenuc (KapuaxOiop) u
Macpuxk [21].

OueHka 3K0JIOTHYECKOT0 COCTOSIHUA PEUHBIX 3KocucTteM B 2018 r. mpoBoauiachk
10 KOMIUIEKCHOMY HCCJICIOBAHUIO KOJIMYECTBEHHBIX M KAa4ECTBEHHBIX XapaKTEPHCTHK
(UTOIUIAHKTOHA M HEKOTOPBIX THAPOXUMHYECKUX M THIPOPHU3NYECKUX IapamMeTpoB
OKpYy>Karollen cpeabl.

OO011en3BeCTHO, YTO (PUTOIUIAHKTOH YacTO HCIIOJB3YIOT B KAaueCTBE MHIAMKATOP-
HOT'O COOOIIECTBA, Pa3BUTHE KOTOPOTO 3aBUCUT OT CKOPOCTH TEYEHUsI, TEMIIEpaTyphl BO-
1el, okasateneii pH u coneprxanust ouorenos [22]. Coenunenust a3ota u pocdopa mpu-
CYTCTBYIOT B MNPHUPOJHBIX BOJAaX B BHUJC pa3HOO6pa3HI)IX HCOPraHM4YCCKUX U OpraHu-
YecKuX coeAnHeHui. K 4nciry HeopraHM4ecKux COeIMHEHUH OTHOCSTCS: aMMOHHHHBIE
(NH;"), sutpurasie (NO,) u mutparasie (NO3) HOHBI, KOTOPBIE TETKO MEPEXOIAT APYT
B Ipyra. Hamuume BBICOKMX KOHIIEHTpAIMi HUTPATOB U (ochaToB CBA3AHO C 3arpsi3He-
HHEM, MX KOJHMYECTBO YMEHBIIAETCSI B BETETALMOHHBIA IEPHOJl BOJHBIX PACTEHHM.
OceHbI0 cofiep)KaHNEe HUTPATOB HAYMHAET YBEJIMUMBATHCS U JIOCTHIA€T MaKCUMyMa 3H-
MOH, KOT/Ia IPY €r0 MHHUMAJIGHOM MOTPEOICHUH IPOUCXOANT Pa3IoKeHHE OpraHuyvec-
KOT'O BEI[ECTBA U MEPEXO0]] a30Ta U3 Opranndeckux Gopm B munepasibhbie [10].

Lenbio naHHO pabOThI OBUIO TPOBECTH THIAPOIKOIOTUUECKYIO OIIEHKY YCThEBOM
YacTUu pC€K, HAa OCHOBAHWU JaHHBIX, MOJYYCHHBIX B PE3YJIbTATC KOMITJICKCHBIX H3y‘-IeHHI>i
0co0eHHOCTEH pa3BUTHS (PUTOIUIAHKTOHA M U3MEHEHUH THAPOXUMHYECKUX, THAPODU3H-
YEeCKHX MMapaMeTpoB, B pa3iudHble ce30HbI 2018 T.

Mamepuan u memoouxka. Ilpo6s1 oroupanu B 2018 r. oguH pa3 B ce30H (BECHa, JIETO,
OCEHb) U3 YCThEBOW YaCTH OCHOBHBIX peK (puc.1).

C6op u KoHCepBalys 00pa3oB (GUTOINIAHKTOHA M HOCIEIYIONHe 1ab0opaTOpHbIE HCCIe-
JOBAaHUSI MIPOBOJMIINCH C HCIIOJIB30BAaHUEM COBPEMEHHBIX METOMOB, IPHHSATHIX B TUAPOOHOJIOTHH
[1]. Cucrematnueckas NpHHAAJIEKHOCTh BOAOPOCIEH ompeaensiach A0 BHIA, C NOMOLIBIO H3-
BECTHBIX ompenenuteneii [4,8,16,20,24]. Uunexc canpodHocTH onpenensiu no [lantie-bykky B
Mo uduipoBanHoit Bepcuu Crameueka [2, 3].

'unpoxuMuYecKkiue ¥ THAPOOMOIIOTHYecKHe MPOoObl OTOMpanuch onHOBpeMeHHo. [lapai-
JIETHHO MPOBOAMIOCH M3MepeHne Temreparypsl, pH u ckopoctu TedeHus Boxasl. KucmoTHo-mme-
nouHo# norernuan Boast (PH) ompenemnsuicst ¢ momorusio Milwaukee Waterproof pH-metpa B mo-
JIEBBIX yCIOBHAX. Konm4ecTBO OHOTEHHBIX BEUIECTB B BOJIE ONPEIEISIIOCH MO MEXIYHApPOIHO
MIPUHSTHIM CTaHIAPTaM C TIOMOIIBIO CIIEKTPOohoTOMETpa, aMMOHUIHBIH a30T- 1SO 5664:2006 [25],
HUTPUTHBIN a30T- 1SO 6777:1984 [26], nurpatheiii azot- 1SO 7890-3 [27], opTodocdaTHbrit
docdop (PO,)- ISO 6878:2004 [28].
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Puc.1. Ozepo CeBaH u ero BoiocOOpHEIi Oacceitn
(http://www.confcontact.com/2014-specproekt/egl_myradyan.htm)

Pezynomamut u o6cysycoenue. Becnoirt 2018r. B ycTheBON dYacTu ucCCleNO-
BaHHBIX peK TemrepaTypa Boabl coctaBmsuia 10-17°C, nokasatenu PH Haxoawinch B
npenenax: 6.6-8.4 (tabmn. 1.). Ckopoctb TeueHHs BOAKI cocTaBisuia 0.2-1.1 m/cex.

Ta6uauna. 1. ITokasarenu pH BecHoii-ocenbto 2018r. B ycTheBOM yacTu
HCCIIEIOBAHHBIX PEK

Haspanusi pex/ce30HbI Becna Jlero Ocennp
Macpuk 7.8 6.8 7.7
I"aBaparer 8.0 7.4 7.3
JI3kHareT 8.4 7.9 7.5
Bapaenuc 6.6 7.0 74
JInux 7.8 8.3 7.3
Apruau 7.8 7.5 7.4
Kapuax6rop 7.2 7.4 7.8

KonnuecTBo MHHepasibHOTO a3ora U opTodocdaroB, B IEJIOM, HAXOAWIOCH B
Ipeesnax COOTBETCTBHUS MPUHATHIM SKOJIOTHUYECKUM HOPMaM B PeKax, MPEBhIMICHIE KO-
JIOTHYECKUX HOPM KoJimdecTBa (ocdar noHOB Habm01aI0Ch B p. 'aBapareT u cooTBeTC-
TBOBAJIO TPETHEMY HOPSIKY KadecTa Boasl [17] (Puc. 2).

BecHoit B coctaBe (PUTOTNIAHKTOHA YCTHEBOW YaCTH WCCIIEJIOBAHHBIX PEK OBLIO
BBISIBJICHO 58 BHIOB BOIOPOCIEH, W3 KOWX 48- auMaToMOBBIC, 8-CHHE-3CNICHBIC H 2-
sBIiIeHOBBIe. Hanbomnee GoraThiM BHIOBBIM COCTaBOM OTJIMYAIMCH POJIBI JTHUATOMOBBIX
Bogopoceii: Nitzschia (9), Navicula (7), Gomphonema (4) u Cymbella (3). Beicokas
yacTota BCTpedaemocTH Oblia y BugoB: Melosira varians, Navicula cryptocephala,
Cocconeis placentula, Gomphonema olivaceum, Nitzschia kuetzingiana, Aphanothece
clathrata u Microcystis aeruginosa.

OO0mure KOTMYeCTBEHHBIE TTOKa3aTeln (PUTOIIIAHKTOHA HAXOIMINCh B Ipenenax
316 000-1 396 000 x/m u 1.2-6.8 r/M°. Bo Bcex myHKTax HAGIIOACHMIT IO BHIOBOMY
pa3HoOOpa3suio W KOJMYECTBEHHBIM IIOKA3aTENsIM JOMHHHPOBAIN JHATOMOBEIE BOJO-
pociu.
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Puc. 2. Ce3oHHOE (BECHA, JIETO, OCEHb) H3MEHEHNE KOHIIGHTPAIINA HUTPATHOTO a30Ta (a),
HUTPUTHOTO a30Ta (0), aMMOHHIHOTO a30Ta (B) U pocdaros (T) B yCTHEBOH YaCTH,
nccie10BaHHbBIX pek B 2018 1.

Jomst mocneauux coctapisiia okoo 68-100% o6meit uncinennoctr u 83-100%
oT 0o61eit 6rnomaccs (puc. 3). BRICOKOTO KOJMYECTBCHHOTO Pa3BUTHUS JOCTHTAN BUIbL:
Ceratoneis arcus, Fragilaria capucina, F. construens, Cocconeis placentula, Diatoma
vulgare, Gomphonema olivaceum, Rhoicosphenia curvata u Didymosphenia geminata.

Wupekc campobHOCTH Haxomwics B mpenenax 1.2-1.7, 9TO COOTBETCTBOBAIIO
a-oymrocanpoOHoii u ['-me3ocampoOHON 30HaM 3arps3HeHHs. Hawmbonee BBICOKHE

IOKa3aTelIn CamnmpoOHOCTH HaONIONAINCh B YCTheBOH 4acTh pek: ['aBaparet, JInuk u
JI3kHarer.
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Puc. 3. Ce3oHHBIC IOKa3aTeNH KOJMIESCTBEHHOTO PA3BUTHS: @) YUCICHHOCTh (KI/J1) 1 0)
6romaccea (r/M°) UTOMIAHKTOHA B YCTBbEBOM YacTH HCCIe 0BaHHbIX pek 2018r.
(1-BecHa, 2-neto, 3-oceHn).
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B neTHmii mepuon, B yCThEBON YaCTH MCCIICAOBAHHBIX PEK HAOJIIOIAIOCh YMEHb-
LIeHHe CKopoctd TeyeHus: o npenenoB 0.1-0.8 m/cex., MOBBIIEHHE TEMIIEPaTYphl OT
10.5 no 20°C, nokaszarenu pH cocrasmsim 6.8-8.3. B ycTesax pek Macpuk, ['aBaparer,
JI3KHareT yBeIMYHIOCH coziepkanue (ochar HOHOB, KOTOPOE BHIPA3HIOCHh B MPEBBILIE-
HUHM MIPEAETHHO JOMyCTUMBIX KoaudecTB (puc.2). [ToBblenHble KOHLIEHTpamu docdo-
pa B BOJax yKasbIBalOT Ha UX 3arps3HEHHE, TaK KaK COeqUHEHUs (ocdopa OTHOCATCA K
YHCIy TMPOAYKTOB PA3JIOKEHISI CIIOKHBIX OPTaHHYECKUX BEIIECTB. BBICOKHME KOHIICHT-
pammu pochaToB 0OBIHO 00YCIOBICHB HX IOCTYIUICHHEM C yHoOpsembIX (ocdaTtamu
morneit [10]. KonmgecTBO HUTPUT-HOHOB B 3THX PEKax OBUIO BBHICOKAM M COOTBETCT-
BOBAJIO OT BTOPOTO JO TPETHETO IMOpsAKa KadecTBa BOABI. KOHIEHTpars aMMOHUS B
PEUHBIX BOAAX, TAK)KE KaK U KOHLIEHTPALUsI HATPUTOB, OOBIYHO KOJIEOJIETCs B Iepeaeax
COTBIX, JECATHIX JOJIEH MHJUIMTpaMMa Ha JIUTp, YBEJIMUYCHHUE ToKa3areneil Ha0oaaeTcs
B 3arps3HEHHBIX Bojax. [10].

B peke BapneHuc koHLEHTpanys HOHOB aMMOHHMS IPEBOCXOAMIIA MPEEIbl MTPH-
HSATBIX 9KOJIOTHYECKUX CTaHAApTOB il pek U coctaistia 0,87 mrN/i, 4To cooTBETCTBO-
Bario III knmaccy cpennero kadecta Bojsl [17] (puc. 2).

Jletom B cocTaBe ()MTOTUIAHKTOHA OCHOBHBIX pek o3epa CeBaH OBUIO 0OHapyKe-
HO OKOJIO 58 BUIOB BOAOpOCIEH, U3 HUX 46-1UaTOMOBBIE, 8-3€JI€HbIE U 4-CUHE-3EJICHBIC.
B rpymme 3eneHsIx Bogopociieil HaOMroIaioch yBeTHIeHHE TIOKa3aTeNneil BUIOBOTO pas-
HOOOpasusi BOJOpOCIeH, ObLTH 3aperucTpupoBansl Buibl pogoB Ankistrodesmus, Clos-
terium, Pandorina u Ulothrix. Haubonee 6oraTbiMu B BUJOBOM OTHOIIEHUH OBLIH POJIBI:
Navicula (9), Nitzschia (9), Cymbella (4), Gomphonema (3), Pinnularia (3), a Beicokyto
CTereHb BeTpedaeMocTH mmenn Buael: Diatoma vulgare, Cocconeis placentula, Cym-
bella prostrata, Rhoicosphenia curvata, Fragilaria capucina, Navicula cryptocephala,
Melosira varians - u3 auaToMoBBIX, a U3 cuHe-3eneHbIx - Aphanothece clathrata, Micro-
cystis aeruginosa. Buasr Nitzschia dissipata, N. kuetzingiana, Fragilaria capucina, Dia-
toma vulgare u Melosira varians umenu BbICOKHE KOJMUECTBEHHBIE MTOKa3aTeau. [1o ko-
JIMYECTBEHHOMY Pa3BHUTHIO B IUTAHKTOHE IOMUHHUPOBAJIH JHATOMOBBIE BOJOPOCIIH, KOTO-
peie coctaBmsu 34-100% (ot uncnenHoctr) u 43-100% (0T GMOMACCHI) OT OOIIUX TI0-
kazareneil. [Io cpaBHEHHIO ¢ BECEHHUM NEPHOJIOM, KOJIMYECTBECHHBIE TIOKa3aTen (puro-
IUTAHKTOHA CHU3WIINCH, 38 HCKIFOUeHHeM pek KapuaxOrop m Aprudu, Tie HaOIroqancs
POCT KOJIMYECTBEHHBIX MOKa3areiei. B p. Apruum 310 OBUI0 00YCIOBICHO B PE3yNbTaTe
MacCOBOT0 Pa3BUTHS KPYIMHOKIETOYHBIX AMATOMOBBIX Bojopocieii Melosira varians u
Diatoma vulgare, a B p. Kapuax6rop pa3sutrem cune-3enenoit Bomopocnu Oscillatoria
limnetica. Jlerom, 10 CpaBHEHHIO ¢ BECEHHHMM MEPUOJIOM, B p. Bapjenuc HabI0aa10Ch
yBEIMUYEHHUE TOKa3aTesell OMOMACChI 3a CUET Pa3BUTHS KPYITHON KOJOHUAILHOM 3€IeHON
Bojopociu Pandorina morum. Pa3euTre 3eseHbIX BOJOPOCIEH B TaHHO# TOYKe HAGII0-
JIEHUH, BEPOSATHO, OBUIO CBSI3aHO C OTHOCUTENILHO BBHICOKOM TEMIEPATypOil BOJBI (170C)
1 HU3KOM ckopocThio TeueHus (0,2 M/c), a Takke BBHICOKOM KOHIICHTPALIMH aMMOHHS B
Bozie [22]. Unaekc canmpoOHOCTH B YCThIX pek Koiebaics B mpenenax 1,4 -1,9. Cambrit
BBICOKHH TTOKa3aTesib OTMEUEH B ycTbe p. ['aBaparer, rue cocrasisul 1,9, 4to cooTBer-
ctByeT P'-Me30canpoOHOIl 30HEe M CpelHEeH CTeNeHH 3arpsi3HeHUs OPraHW4YeCKUMH Be-
IIECTBAMHU.

OceHbl0 TemrepaTypa BOJbI B OOCIEJOBAaHHBIX ITyHKTaxX HaOJIOAEHWH coc-
TaBisia 5-9°C, ckopocTh TeueHus Kosiebanack B npenenax 0,5-1,2 m/c, a mokaszarenu pH
BozbI cocTaBisiu 7,3-7,8. KonmudectBo (docdaT-HOHOB BO BCEX peKax MPEBBIIIAIN JO-
mycTHMbIe KOoHIEeHTparui. OcoOEHHO BBICOKMM 3arpsi3HeHHe ObLTO B pekax [ 'aBaparer,
Kapuax6top, rioe comepkanue ¢ocdar-moHos npesbimano [1JIK B Tpu-uetsipe paza. B
9THX PeKax MOYTH BJIBOE YBEIMYMIOCH COJIEp)KaHHEe HUTPAT-HOHOB. B pekax J[3kHareT u
Bapnaenunc 3admkcupoBaHbl BRICOKHE TIOKa3aTeNld He TOJNBKO (PochaT-noHOB, HO M HOHOB
amMMoHus1, uto cootBercTByeT |lI-1V Kitaccy xadectBa Boabl (cpenHee-HEYIOBIETBOPH-
TEJNBHOE).
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B ¢uronnankrone BbIsBICHB 59 BHIOB Bopopocieil (48-auaTomMoBble, 4-cuHe-
3€JICHbIC, 3-3¢JIeHbIe, 4-3BIIICHOBBIC). [10 CpaBHEHHUIO C JIETOM BHIOBOC pa3HOOOpasme
3€JIeHBIX BOJIOPOCIICH YMEHBIIWIOCH, HO HaOJIOAIOCh YBEJIMYEHHE BHIOBOIO COCTaBa
3a CYeT Pa3BUTHs IBIIICHOBBIX Bogopocieir pomoe Trachelomonas (3) u Euglena (1),
KOTOpBIE CYMTAIOTCS 3-Me30CalpOOHBIMU OMOMHIUKATOPAMH.

Bo Bcex myHKTax HaOMIOACHUH MO BHIOBOMY Pa3HOOOPA3HIO M KOIMNYECTBEHHBIM
MOKa3aTelsIM IpeodJiaiany ANaTOMOBBIE BOJOPOCIHH, 3a MCKIIOUeHHEM [I3KHarera, rae
HMETH KOJINYECTBEHHOE IPEUMYIIECTBO CHHE-3€NICHbIe Bogopociu - 54% u 51%. 3nech
IOMHUHHpOBaia CHHe-3eneHas Bogopocis Oscillatoria limosa, cocrasmsist 50% ot
MoKazarejael oOmel 4uciaeHHOCTH M OokKoyio 53% ot obmieir Omomaccel. Ilocnemnss
CUMTAETCS TUIAHKTOHAOCHTOCHBIM BWJIOM, XapaKTEpPHBIM KakK JJIsl CTOSYEH, TaKk M JUIs
NPOTOYHOI BOJBI, sBIsieTCs P-Me30canpoOHbIM OuounaukaropoMm [3]. Haumbonbmiee
BumoBoe mpeumyiiectBo uMenu ponael: Navicula (9), Nitzschia (9), Cymbella (4),
Pinnularia (4), Diatoma (3) u Gomphonema (3). Bricokue KOJHYEeCTBEHHBIC TOKA3ATEIH
nabmonamuch 'y BumoB Ceratoneis arcus, Melosira varians, Cocconeis placentula,
Fragilaria capucina, F. construens, Diatoma vulgare u npyrue. UHaekc canpoOHOCTH
ObL1 B ipeenax 1.3-1.92, MakcumanbpHBIe IOKa3aTeN HaOI0JaTiuCh B peke ['aBapareT.

Pe3ynbpTaThl MHOTOJIETHETO CE30HHOTO MOHHUTOPWHIA OCHOBHBIX PEK BOm0cOOp-
Horo OacceitHa o3epa Cead ¢ 1990 o 2014 rr., BBIIBIIH, YTO MPUCYIIEH YepTOH B pas-
BUTHH (UTOIUIAHKTOHA PEK, SBJIAETCSA B IETIOM, JOMHHHUPOBAHUE IPYIIIHI TUAaTOMOBBIX
Bogopocaeii [5,18,19].

TakuM 00pa3oMm, Ha OCHOBE PE3YJIbTATOB, MOJYYEHHBIX B XOAE€ MOHHTOPHHTa
ycTheBoM gactu pek B 2018 r., BBIABICHO, YTO BHYTPUIOJOBas AMHAMHUKA THAPOXUMHU-
YecKHX IOKa3aTelieil Ha MCCIIEeOBAaHHBIX PEKaX XapaKTepHU3yeTcs CE30HHOW H3MEHYH-
BOCTBI0. MaKCHMaJIbHOE COJepKaHHEe OMOTCHHBIX BENIECTB MPAKTHYECKH BO BCEX HC-
CJIEJOBaHHBIX peKax HaOJI0JaeTcsi OCEHbIO, a KOHI[EHTPALUs HUTPUTOB camasi BEICOKas
seroM (mo 0,11 mr/m). Kpaiihe Beicokoe comeprxanue oprodocharHoro dochopa B pe-
kax, B oceHHuil mnepuox (0,49-1,57 wmrP/1) mo3BosseT XapaKTepu3oBaTh HX Kak
“rps3apie” (V Kimacc kadectBa BojoeMa). [1o THIPOXHMHYECKHM IIOKa3aTelsM, IOJ
3HAYUTEIbHBIM AHTPOIIOTCHHBIM BO3xeicTBHEeM Haxoxutcs p. [aBaparer (MC), rae
MIOCTOSTHHO HaOJII0Jaich O4eHb BBICOKHME KOHIEHTpaiuu ¢ocdaros. B pesymnbrare ce-
30HHBIX KOJIEOAHUH I'MIPOXUMHUYECKUX U THAPO(H3NIecKiX (akTopoB, HAOIOAAIOCE, B
LIeTIOM, TIpeoOIaganie JUaTOMOBBIX BOAOPOCIIEH, YTO SBIISICTCS IPUCYIIMM UL peK Ap-
MeHHH. OTHOBPEMEHHO, B HEKOTOPHIX YCThAX PEK yBEIHUMIACh KOTHYECTBEHHAS IO
CHHE-3€JICHBIX M KOJIOHHMAJIBHBIX 3€JICHBIX BOAOPOCIEH B (PUTOMIAHKTOHE, YTO IO BCEH
BEPOATHOCTH, CBA3aHO C YBEIWYCHHEM IapaMETPOB XHUMHUYECKOTO 3arpsA3HEHUS BOJIBI
[22]. B netHuil ce30H BBICOKas TeMIepaTypa M HHU3Kas CKOPOCTh TEUEHHs BOJBI, CIO-
cOOCTBOBaIM KOJIMYECTBEHHOMY pAa3BUTHIO M 3aMETHOMY YBEIHYCHHIO BHUI0BOTIO
pa3HooOpa3us 3eJeHBIX BOAOpOCiell. 3HaUeHNsT MHAeKCa CanpoOHOCTH BapbHPOBAIH OT
1,2 1o 1,92, 4To COOTBETCTBYET 30HaM OT O-OJIMTOCANPOOHOH 10 B’-Me30canpoOHOIL.
HawuGonbliee 3arps3HeHre OpraHMYEeCKUMH BEIECTBAMH 110 MHJEKCY CarpoOHOCTH 3a-
¢uKcupoBaHO B ycThe p. ['aBaparer, 4TO COOTBETCTBYET CpPEIHEMY YPOBHIO OpraHHyec-
KOTO 3arps3HeHus. YXyAlLIeHUe IOoKa3aTeleil kadecTBa BOJBI B YCTbE€BOM 4acTH OC-
HOBHBIX PeK BOJJOCOOpHOTO OacceiiHa HeceT B ceOe yrpo3bl HEraTUBHOTO BIMSHUS Ha Ka-
4ecTBO BOABI B caMoM o3epe CeBaH.
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In 2019-2020, studies were conducted in the orchards of Armavir region of Armenia to
find out the population of different species and varieties of phytophagous lice. Studies have shown
that of all the fruit trees apple tree and plum tree are the most in-habited by the ticks. The apple
tree  was the most populated by the Star krimson variety — 51.8 and 48.5%, and the plum tree by
Wengerka italian variety — 47.5 and 42.2%.

Mites — phytophage — gatherings — populations — fruit crops

2019-2020 pR.-hu Undwyhph Jwpgh wwnwwne wjghubpnid hpwywuwgyb) Gu ncuncduw-
uphpnieinlllbn’ wwpabint $hinindwg ngbpny  wwnnwinnlubph tnwppbp wbuwyutph W unpinbph
puwybgqwénipnilp:  NwunwdUwuhpnienillbphg . wwpadb, £, np wywnwwnbuwyubphg  wngbpng
wnwyb] fupin puwybgwé BU Gnbp lubanpEuhu W uwinpGuhu: Unwyb) pwun plwytgwé Bu Gnbg
fubuédnpEUnt Uwinwip Yphdunu unpuinp® 51,8 W 48,5%, W uwpnptune YEugbpyw hinwiwlwu unpunp' 47,5
W 42,2%:

Shq — pnLuwltn — hwywpe — puwlbgywénipntt — wwnnuwuwnniutn

B 2019-2020 romax B IUTOIOBBIX caiaX ApMaBUPCKOH oOmacT ApMEHHH ObUIH MPOBEICHBI
HCCIICIOBAHNS C 1IEJIbI0 YTOUHEHHS 3aCENICHHOCTH OCHOBHBIX COPTOB (PPYKTOBBIX KYJIBTYp KICIAMH-
¢urodaramu. MccmenoBanus mokasaiy, 4To KJIeMaMy HAHOOJee CHIbHO OBLTH 3acelieHBI SOMOHS 1
ciiBa. DTOT nokasartens y copra sionmonn Crap KpuMmcoH B Tofbl MCClIeIOBaHHI COCTaBMIIO CO-
otBeTcTBeHHO 51,8 11 48,5 %, a 'y copra cnuBbl Benrepka UtanbsHckas — 47,5 u 42,2 %.

Knew — pumoghae — cbop — 3acenennocms — niooosvie Kynomypol

The role of mite as pests of agricultural crops, as well as carriers of various
pathogens, was revealed back in the 16th-17th centuries [1]. The study of tetrahedral
lizards mite in Armenia began in the 19th century [3, 4]. It should be noted that
nowadays, due to the negligent import of various crops and weak quarantine control, the
mitehave spread to areas where they were previously absent [9, 11].

Diseases and pests are one of the main reasons for the decrease in fruit yield [3,
4]. Vegetarian mite, which can develop during the whole vegetation, are especially
notable for their harmfulness [3]. As a result of their vital activity, the leaves' cells turn
gray and fill with air, as a result of which the leaves fall off, the quality and quantity of
the crop fall [6, 8, 10].
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Based on the importance of the problem, we conducted studies in the RA Armavir
region, which were aimed at revealing the population of different species and varieties of
phytophagous mite in orchards. Studies have shown that 13 species of harmful mites
were found on different fruit crops, 8 of them were tetranychid mites, and the remaining
5 were tetrapods. Research also found that the species Tetranychus viennensis Zacher,
Tetranychu surticae Koch. and Cenopalpus pulcher Canestrini et Fanzago are the most
common and harmful to apple and plum trees [2].

Materials and methods. In 2019-20, we conducted studies to find out the mite population
on apricot, peaches, apple, cherry and plum trees and based on the collected samples, we carried
out their identification [6]. We collected mite once every 7 days during the whole vegetation
period, also we did accounting for all stages of tick development on 20 leaves, in some cases also
on young branches and fruits [5, 7].

The mite population on fruit trees was estimated by the following scale:

0 points — leaves, on which no mitewere found,

1 points — leaves, up to 5% of the area of which is inhabited by mite,

2 points — leaves, 5 -25% of the area of which is inhabited by mite,

3 points — leaves, 26-50% of the area of which is inhabited by mite,

4 points — leaves, 51% of the area of which is inhabited by mite.

And we assess the mite population densityon the fruit trees according to the following
scale:

0 points — leaves on which no mite were found,

1 points — leaves with 1 to 10 mite on them,

2 points — leaves with 11 to 20 mite on them,

3 points — leaves with 21 to 30 mite on them,

4 points — leaves with more than 31 mite on them.

To determine the mite population and population density on fruit trees we used following
formula.

> abc
X ==—*100
n*4
where X- is the population density on leaves
Zabc — Is the sum of points,

n - is the total number of registered leaves,
4 - is the maximum score [5].

Results and Discussion. By examining the mite population on fruit trees, we
found that peach, apricot, cherry trees are relatively sparsely populated with mite,
whereas the apple and plum trees have higher population density. The results of the
study are presented in Table 1, and the average data about population density is
presented in graph — image 1.

As the data in Table 1 shows, all the studied fruit trees were populated with ticks
to varying degrees, despite the fact that in 2020 the development of ticks was weaker
than in 2019. In 2019- 2020, the Star crimson apple variety was the most densely
populated with mite, with a mite population of 51.8 and 48.5%, respectively, and a
population density of 60.6 and 56.6%, then the plum Wengerka italian variety withmite
population of 47.5 and 42.2%, respectively, and population densityof 54.6 L. 52.8%, then
variety of cherry Ezan achg with mite population 0f23.4 and 20.6 % and population
density with 29.8 and 27.3%, followed by the Podbelskaya variety of cherry, which had
a mite population of 19.9 and 16.4%, respectively, and population density of 25.8 and
23.0%.Relatively low mite population and population density was registered for peach
and apricot trees.
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Table 1. Mite population and population density on fruit trees

Fruit tree Varieties Mite population, % | Population density, %
Species 2019p. | 2020p. | 2019p. | 2020p.
Apricot Yerevapi 9.6 8.2 17.8 16.5

Sateni 8.8 7.0 15.0 13.6
Peach Narinji mijahas 7.1 5.1 14.5 115
Zafrani mijaha 6.5 4.3 13.3 10.9
Apple Star crimgon 51.8 48.5 60.6 56.6
Golden delishes 48.0 45.1 58.4 54.1
Plum Vengerka italian 475 42.2 54.6 52.8
Vengerka tnayin 43.3 40.3 50.2 47.6
Sweet Ezan sirt 234 20.6 29.8 27.3
Cherry Ezan achq 20.8 19.8 25.2 23.9
Podbelskaya 19.9 16.4 25.8 23.0

Cherry Shpanka
xoshoraptux 15.7 10.6 22.6 20.8

275
5.6 242
1.9
164 357 139
ﬁ
Apricot Apple Peach Sweet Plum Cherry

Cherry

m2019 © 2020

Image 1. Population density on fruit trees the average (%) of 2019 — 2020.

As can be seen from the average data presented in Image 1, the following values
of population density were registered among the fruit trees studied in 2019: Apple trees-
59.5%, plum trees - 52.4%, cherry trees - 27.5%, cherry trees - 24.2 %, apricot trees -
16.4%, peach trees - 13.9%, and in 2020 - apple trees - 55.3%, plum trees - 50.2%,
cherry trees - 25.6%, cherry trees - 21.9%, apricot trees - 15.1% and peach trees -
11.2%.Let's add that in 2020, compared to the previous year, population densitywas
weaker.

Thus, we have focused our research on 2 of the fruit trees — apple trees and plum
trees, because during the years of research the strongest mite population and population
density was observed in the mentioned fruit trees.
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As a result of research conducted in 2019-2020, it turned out that Star crimson
apple, Golden delicacy, Wengerka italian, Wengerka tnayin varieties were the most
densely populated with ticks.

The mite population of the mentioned apple varieties in 2019 was 51.8 L
48.0%, respectively, population density - 60.6 L 58.4%, and in 2020 the mite population
- 48.5 and 45.1%, the population density: 56.6 and 54.1%.

The mite population of the mentioned varieties of plum in 2019 was 47.5 and
43.3%, respectively, the population density - 54.6 and 50.2%, and in 2020 the mite
population - 42.2 and 40.3%, the population density: 52.8 and 47.6%. Relatively low
mite population andpopulationdensity was recorded among the studied varieties of
cherry trees, apricot trees and peach trees.
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33 QUU YEUnwlUwpwlntpwl W hhnpntyninghwyh ghunwlwl YeUinpnu
3hnnnkyninghwih b dyuwpwlnceywl hlunpunncan
sarsur@bk.ru

Ulwlw [6h wwpptp funpneegnillbpnud neuncdUwuppdb) £ prywduh  YELuwephdhwywu
wwhwlgwnyh (@YN) gnigwuhpubph ubgnuwjhu  nhuwdhywu gpwldnpubph  sunupwgwéd L
Unupwgywé inwnptpwyutnny: @YM-h gnigwuhpp yedwunid £ unupwgywd gnwudnipubpned: 4N-u
Jwpuhdwy £ 9ph hwwnwywiht 26nnGpnud pninp uGgnuutGpned, huy wpluwup nhunyned £ opuhnuigdwl
wpngbuh nwunwn W Gpywpwwnle qupguwgnid, npp hGnlwue £ ndwp opuhnwgnn opguuwywl
Uniptph gbpwywiniejwl: UpnyntupUbpp pULwpydnud BU gniqwhBn thnpdbpnud unwgywé gptph
wEpdwugwlwwnwihu opuhnugdwl W nwunwntgdwd dyninpbugbughwih wpnyniuplbph hwdbdw-
winnLjwldp:

Uliww 1hg — YN — utiqnuuyht nhuwdhlyw — wepdwlqulwwnwihl opupnwgnid — nwiinwnbgywéd
$ynLnpbugbughw

Ce3oHHas AMHAMUKa TMOKasateneid Onoxmmuyeckoit morpebHocTn kucimopoxaa (BITK)
n3yyajach B Hepa30aBJICHHBIX M pa30aBlIeHHBIX NpoOax BOJABI, 0TOOPaHHBIX U3 Pa3HBIX TITyOUH
o3epa CesaH. B paszbaBneHHbIX mpobax Bojsl, mokasatenb BITK Bospacran. Bo Bce uccneno-
BaHHbBIE CE30HBI MaKCHMaibHble TMokasaTenn BIIK ObiM B MOHHBIX CIIOAX, @ OCEHBIO HAO-
JIIO/IANIOCh 3aMeJUIeHHe MpoIiecca OKUCICHUS, UYTO CBSI3aHO C NMpeolragaHueM TPy HOOKHUCIse-
MOTO OPTaHWYECKOTO BemlecTBa. Pe3ynbTaTel 00CYKIAIOTCSI B CPABHEHHH C Pe3yIbTaTaMH JaH-
HBIX OJHOBPEMEHHO IPOBEICHHBIX H3MEPEHMAX NMEPMAHTaHATHOTO OKUCICHUS U 3aMeIIeHHOH
(bIyopeCIeHIINU BOIBI.

O3epo Cesan — BIIK — ce30nnas ounamurxa — nepmaneaHammuoe OKUCieHue —
3ameonennas gryopecyenyus

Seasonal dynamics of biochemical oxygen demand (BOD) indicators was studied in
undiluted and diluted water samples taken from different depths of Lake Sevan.In diluted water
samples, the BOD increased.In all the seasons studied, the maximum BOD values were in the
bottom layers, and in the fall, a slowdown in the oxidation process was observed, which is
associated with the predominance of organic matter that is difficult to oxidize. The results are
discussed in comparison with the results of these simultaneous measurements of permanganate
oxidation and delayed fluorescence.

Lake Sevan — BOD - seasonal dynamics — permanganate oxidation — delayed fluorescence

Ulwlw 8h Jwywpnwyh pwpépwgdwl pupwghy wwdwuuGpnud  wnwldUuw-
hwwnncy Lpwlwyneeintu Bu dbnp pbpnud ubignuwihu nhuwdhywynd [6h tnwpptp
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funpnipintlUGph 9pGph hwdwihp nrunwdbwuhpnipinilutnp: dwdwlwywyhg  wwjuywu-
utpnid wnwldlbwwbu wywnniwy £ nwnunud hnwgnunneejwl uwnwpbiwgnpéywsd L b6
tunniejnLl nlukignn UBennubnh Yhpwnendp: Lwju Yhpwnnieintt GU unnwgb)  prerywduh
YGuuwphvhwywl  wwhwupwpyh (YM) nwunwUwuhpnupniluGpp [12, 13 W
wpwnwgnind £ oph - wnuininjwidniejwl  wunhdwup' pun opntd winw opgwuwywu
Untpetiph pwlwyh, npnlp Ywpnn GU opupnwgdt Jhypnopqwuhqdutinh Ynndhg: @4N-h
wndteutpp quwhwwnnd U tnwppbp nennneejwdp thnpabpnd. 5-opnd (BYM-5)* 9nh
npwyh Ynndunpnzhs quwhwwndwu hwdwp, 20 W wydb) opnud (UMN-20) - hGrwgnnnynn
gnnud opquiliwyw Ujneeh thnthnfuynn, Spwyghwih opuhnwgduwl Jnw prywduh dwiuuh
quwhwwndwlu hwdwn: Grt6 gpnd wnunnnnn Uinietnh, dwup dGwnwnutph pwlwyp JG6 E,
www wju wannd £ @YUN-h yhuGnhywih ypw, W thnpéh uygphg Upw nhuwdhywind h
hwjum E quhu @YUN-h qupqugdwl nppwgdwu thny: Wn dupnn  wagnbgnipintup
JGpwgubint hwdwn Ywwnwnnwd U gpwudnipubph puwgdwyh Unupwgned enpwd onny: 2ph
Unupwguwl Gnwuwyh hwpgnud  Jtp Ynnuhg Yuwuwnwnywsd Unpwdnidnipjwl punphhy [1]
qqwihnpbl JGbéwgb] E JGennh qquwjunipiniup, npp W Yhpwnybp £ @YUN-h hGunw-
gnuncpintlltph dwdwuwy: 2niqwhtn thnpdGpnud  nuncdUwuhpytbp BU Lwle puwywu
ontnph npwyh quUwhwwndwl hGnljw] huntgpwy gnigwupputbnp' wEpdwugwuwwnwghu
opuhnwgUwl hunteup® npwbu epnd htown |nLdynn opgqwlwlwu Uiniph gnigwluhy, W
nwunwntgywd dyninptugbughwih  huwnbuuhynieintup, pwuh np wjiu  nunnuyhnpBu
wpunwgnintd £ $hnnwwuyinnuh wypnnnyghnu punnctbwynepniup W wyn ywwndwnny
Upw YELuwdEpwnpunwnpdwu hugnpdwwnhy gnigwuh E[11]:

Unip W dGpnn: nwldnpubpp ybpgytp GU Ubwlw 18h Gpyne nhnwytntphg hGunlyw
wphuwphwapwywl Ynnpnhuwwnutpny. ®nep Ulwl® 40*36'14.2°N,  45*03'32.8"E W ULs Ulwlu®
40*23'59.6°N, 45*20'38.1"E: Uunpwnnidp Ywwwnytp £ qupUwup (30.04.20217), wdnwlp
(30.06.2021) L wpuwup (30.09.2021), dnpep Ulwlh O, 20, 30, 55 L 80 utwn, huy ULs Ulwluh
0, 20 L 32 dJGwn funpnipejnilbphg: @wpd gnwudnUbpp (wpnpwwnnphw Ehu inGnwithnfuynud
2-lhinpwlng  wwuwnhy 226pny: Ywlnwnbgywé $ynnpbugbughwih (M)  wlwihqubph hwdwn
100 J| pwpd gnwudnpubpp $hpwnpdnid Ehu «djwnhwnp» Ne10  dGdppwlwihu $hpinpny  phnn-
wlwuywnnuh  YnugGunpwgdwu  hwdwp:  Yd-h  Jwjpyuwlwht  pwnwnnhsubph  (5-hg  dhugle
60 Jwjnpywl) gwihnuduGph hwdwp ynugGunpugdwsd hnnuputyinnup (ntuwgnpdned En 1 pnwting
500 pnipu nuwdnpywénipjudp W wnbnwihnfugdnid  uwpeh Une wdGpw W gpwugyned
hGwnnLuwpdwydwl hunBuuhynipjwl Jwpdwl yhubGinpywlu Sninndbinphy Gnwuwyny [2]: puw-
udnubpnd hGunn opuhnwgnn opquwywu Unieh pwlwynieintlp swhynid Ep oph - wGpdwiu-
gwlwwnwihlu  opuhnwgywédniejwl  (MO) wuwnhdwuh npnpdwdp  Ynipbih  JGennnyd  [6]:  Qph
ynawinientp npnpynud Enp YndwyGeunundtunphy [7] W Jbp Ynnuhg wpunnuwagpwé  Gnwuwyutpny
[31: Q@pnud gpwédluwihu  hnuh  YnugbUnpwghwl' pH-swithytp £ pH-121 uwppny: Rrywduh
Yeluwphdhwywl wwhwlgp npnpyty £, JwundGunphy Gnwuwyny punniujwséd upubdwih hwdwéawyju [8],
Gpynt  wwpptpwyny, Lwh' wldhpwwbu  plwywl gpbpnid wnwlg  Unupwgdwl, wjunthGinl
onwliunUbnph Unupwgdwdp wnwlg pnpwé oph' Ubp Ynnuhg wnwewpywé nwppbpwyny [1], nph
tnteynllp hGnljwiu £ Wuhpwdtpnn dwdwih  eppp $heudnd  Ehu uwnbgdwdp  -23°C
sbpJwuwnhdwlunwd:  ®npdh opp  Ywwwpdnud  Ep uwnwé  gnwldniph  hwibgnud  uBLjwluwihu
sEndwuwnhdwund: 3wynn onipp hwdwednid Ep 3 hwgnpnuwywl hwyjwuwn swithwpwdhuubpny
($pwyghwbpnid) uyuwsd hwdwu uygphg: Wu 3 dpwyghwutpnd npnpdnud thu MO-h W gonbph
ynauinnipjwl wnpdteutpp, npwbugh npn2ytu Unupwgdwl wunhdwllbpp Gewihu enh hwdGdwn:
UnwehU  $pwyghwjnd  hhduwywuntd nhwngnid £ wyn gnigwuhpubph Yupniy wd, huy Gppnpn
$pwyghwyned® 1.2-1.4 wugwd Unupwgnd, npny W pwouwwwwnyynid U RYN-h  gpwlgywé
wndtputpp: @YN-h npnpdwu pninp thnpdbpned ontph Uhypndnpwit hwpuinwgdned Ep, W thnpatbpp
npUntd  EpU Upwiphdhlwghwih  supdwt wnwpptpwynd® Yhpwneting  phndhquiunie  punnluywd
upuGdwih hwdwawju [9, 15]: Upnyniuplbpp dpwyytl GU unwwnhuinhynptu [10 J:

Upmyniupltp W pUbwpynid: Ulwluw [6h wnwppbp funpneenillbphg bpgpwé
snwlunwutnh hbEinwgnuniejwl wpnntugutpp ptpdwé Gu wn. 1-nLd:
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Unyniuwy 1. UGS W ©npp Uliwillbph tnwipptp funpnieynillbph opbpnud preywjuncejwl (pH), ontph
ynawinLpjwl (Ug-Eyd/ihinp), wendwlgwlwwnwihu opuhnwgdwu (MO), ( UgO/ hwinp), nwunwnbgywé
$yntnpbugbughwih (+d) Jwjnyjwlwiht yndwynubuinubph wpdteutbnp (hwp. Jhwynnutn)

“hunwybn | lunpnugniup | Ukgnup pH | 2ph mno 1o

JGuinn ynauwnnipniup 5 10 20
Qupniu | 9.25 | 5.80 330 [ 120 [ 82 | 42
0 Udwn 9.25 | 5.65 345 [ 195 | 125 | 65
WnLu 9.30 | 5.75 3.00[58 [28 |20
Qupnu | 9.20 | 5.75 29584 |45 | 26
20 Udwn 9.05 [ 5.70 323|100 [ 65 | 34
Pnpn Uoniu 9.05 | 5.65 285 | 36 | 20 | 13
vuwu Qupntu | 9.20 | 5.80 292 |60 | 40 | 20
30 Udwn 9.00 | 5.75 3.20[ 80 [58 | 34
Wniu 9.05 [ 5.80 290 (35 [20 |10
Qupnu | 9.20 [ 5.70 296 [ 60 [ 37 |18
55 Udwn 9.05 | 5.85 31368 [ 42 |25

WnLu 9.10 | 5.85 290 (32 [19 |9
Quwnpntu | 9.15 | 5.70 2.83 | 72 50 28
80 Udwn 9.10 | 5.75 285 | 168 | 120 | 64
hwwnwy Wniu 9.05 [ 5.85 270 [ 39 [ 25 | 14

Qupnu | - - - - - -
0 Udwn 9.25 | 5.85 348 | 181 | 117 | 55
UnLu 9.30 | 5.80 3.00 [ 59 [36 |24

uUtd Qupnu | - - - - - -
Uliwu 20 Udwn 9.05 | 5.70 315 | 124 [ 79 [ 40
UnLu 9.25 | 5.75 3.00 [ 58 [33 |20

Quwpnlu | - - - - - -
32 Udwn 9.00 | 5.85 3.10 [ 177 [ 118 | 55
huwnwy WUnLu 9.10 | 5.75 295 [59 [35 |22

hUswGu Gplncd £ win. 1-hg, 9ph prYwjUNLRjWU wunhdwuh gnigwuh2p (pH) pninp
funpnipyntlutph hwdwp wdpnng uGgnuh pupwgenid  wnwwnwuyned £ 9,0-hg vhugle 9,30-h
uwhdwuubpnd: Wu wnpdtpubpu puywé Gu puwywl pwngpwhwd 9nkphu  punpny
prYywjUNLEjwU uwhdwulutnnwd: Lancd ynpuinLejwl wntph pwbwynepiniup nnwwnwuyned £
5,65 Ug-tyd/| -hg uvhusl 5,85 dg-Eyu/i-h uwhdwulbpnud, W pungéywéd ophUwswihneeintu
sh npulenpynud: buswbu Gpunwd £ wn. 1-hg, MO-h Jwpuhdw] wpnyniupp gpwugyned £
wdnwlp UGS Ulwuh O J-nwd ( 3.48 UgO/ihwinn), huy Jphuhdwip' ®nep Ulwuh 80 U-nid
wplwlp (2.70 Jg O/thwinn): Wu gnigwihpp npulcnpned £ punaéywé ubignuwihu nhuwdhyw:
Quwpluwlp L wdnwlp wju UJwwbhnptu pwpén £, pwl wpUwlp, pun npnud  pnpnp
funpnipyncblGpnd: 2w wyuhwyinnptu Juwdwé £ $hnnywiyinnuh $hghninghwyw
wywnhyniejwl UGdwgdwl W $ninnupuptgh htwn, npp onipp hwpunwguncd £ wydwnnpuinnu
onqwuwywl Ujniptnny, win pynd bwle htain opuhnuignn [5]:

LUnylu  wrynuwynd  pepdwéd  nwunwnbgywé  dyninptugbughwih () Jun-
Yuwuwjhu  yndwynutunutbpp (hwp. Jdhwynpubpnd) wwuwnybpwgnud Gu  wwihu  opnd
onhdninutph Jwpuhdw| huwpwynnp hwpwpbpwywu pwlwyh Jwupu: Wu gnigwuhny
pungéJwd pwnép wndbeutp GUu gpwugynid 5-ynpy Yndwnubuwned, huy 10 L 20
Jwjpyjwuutpnud, suwjwdé ujwgnn hunBuuhynipjwup, thnyhu wwhwwuynd GU nhuinynn
onphUwswhnenlluGpp: +d-h pninp gnigwuhpubph hwdwnpnudp wn. 1-nwd gnug £ wnwghu,
nnp onnd onhdninUbph hwpwpGpwywl Jwpeuhdw] pwlwyniejnilltp gpuugywéd Vv d-h
5 Jwjpywuh yndwnubunny dwpuhdw; £ 16h dwyGpGuwihu 2GpntGpnud  hwnywwbu
wldnwup W gqwpuwup: Yw  wpwdwpwunpu Juwywéd £ gphdninubph wdwnwihu
fupwuywé wéh htwn: Cun funpniejnllubph’ Y d-h hunBuuhynt pIncup UJwgned E, uwywju
hwuwnwyhu nhnynwd £ Upw wpdtpubph UWwwntGh wéd pninp ubgnulGpnud: Yw wnwybp
gwjunntl £ wpéwbwgnyned wdnwup (wn. 1):
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Aw Unwd E wlu hwugwdwupp, nnp gphdninUbpp  JwhwUwiny hounwd  Gu
hwwnwywiht 26nwn, huy pinpndhip thndht pwjpwjqws ¢k 1d-h Ldwqugnuu wpdbputpp
gpwugyt| Bu wplwup, npp hGwnliwle £ udwagnn gEpdwunhdwlwihl ywjdwuuGpned 9ph-
UntnUbph JEpwpunwnpnnuywuncejwlu wuydwl, W nhngnud £ upwlg YELuwquugywsh
wuynid, npp W gpwugynid £ 2d-h gnigwuhpnd: Un. 2-nid pGpdwd Bu Ungu fun-
pnipjnctblGpnd puwywl gpwudniputnh @YUN-h wndbeubpp, npnup wnwytp hunwy W
wdpnnewywl wwwybp GU wnwihu opnud  wwpptp punyph opgqwlwlwu Unebph
utgnuwjhu W puwn funpnipynilltph pwhujwéniejwl Jwuhu:

Unyniuwy 2. UGS W @npp Ulwilh gptpned, putn funpneejnilunh, prywduh Yeluwphdhwywu
wwhuwgh (FYUM) <(Ug-0,/| ) wpdtputnp uGgnuwjhu nhuwdJhywjnd

Ahww- | lunpnt- | Ubgnup | @YD- RuUM- RuUM- @UM-5 | PYUN-5-h %-n
ytwn rjnLlp wdpnng | wdpnny wdpnng unwu- | [YMN-
(UGwn) unwu- Unupwg- | wlnnni- | nwpun wdpnnehg (%)
nwnwu Juwé rjntlp
(ontin)
Qupnlu | 7.87 8.38 23-27 3.04 38.6
Udwn 8.19 8.44 25-28 2.44 30.3
0 Upncl 7.77 8.20 42-50 1.38 18.0
Quwnpniu | 6.95 7.45 25-30 2.16 31.1
Udwn 8.05 8.37 22-29 2.78 34.5
20 WnLu 7.36 7.90 43-48 0.93 13.0
®npn Qupnll | 7.36 7.65 23-29 2.37 32.0
Ulwl Udwn | 8.05 8.39 2025 | 2.30 | 28.1
30 Wonu 8.00 8.35 42-48 1.77 22.0
Qupniu | 7.80 8.40 22-28 2.39 30.6
Udwn 8.10 8.50 20-28 2.30 28.6
55 Upncu 7.73 8.45 45-49 1.38 17.7
Quwnpniu | 8.40 9.16 27-31 2.10 25.0
Udwn 8.95 9.18 28-30 3.36 375
80 Wonu 8.30 8.85 40-45 2.20 26.0
Quwpniu | - - - - -
Udwn 8.15 8.40 20-29 1.96 24.0
0 Upncu 8.65 8.87 40-48 2.31 26.7
Quwpniu | - - - - -
uts Udwn | 7.90 8.35 24-28 1.89 24.9
vlw 20 Wniu 8.17 9.03 43-49 1.50 18.0
Quwpniu | - - - - -
Udwn 8.28 8.53 20-26 2.30 29.4
32 WonLu 9.00 9.32 40-47 2.60 28.8

Un. 2-hg Gplnud E, np wpnnuwgpywé tnwuwyny Unupwgdwdp) npnawé UN-h
wndbeubpp UYwwblh pwpép BU, pwl pUwlwl funupwgywd ontpnid  utwunwnun
Gnwuwyny W ntuBU Unyu ubgnUwihu nhuwdhywu: UpnniupUbphg Gplnwd £ bwl, nn
jnLpwpwlgnep ubgnunud  YN-h wnpdbpubpu wnwyGiwagnyu Gu  hwwnwywhu  Jwuh
gopwtipintpnud, npp hGnlewlp £ Jwhwgwé gphuninubph W wy opguwlwywu Ujniebph
nGwh hwwnwy wnGnupwnddwlu W wjunbn Jwupfwpwlwlwl pwjpwjdwl, npp UGS
prrYywdsUwhu Swhuu £ ywhwugnid:

Un. 2-hg pungdywé tplnwd £, np @YUN-wdpnnoh Jdwpuhdw) wpdteubpp ®npp
vlwup pninp punpniggniluGpnud gpuwiigynid BU- wdnwip, huy UGS Ulwuncd® wpuwp:
Udwnwihu W wplwlwihu Jhghu YUN-wdpnnop ®npn ULwlh hwdwn Yuqunud E
hwJwwwwnwupuwlwpwp' 8.25 U 7.83 Ug-02/, huy Uts UlLwuh hwdwp 8.11 W 8.61Uq0y/|
(Unupwgywdé  wnwppGpwynid): ®npp Ubwunwd  @YN-h  ujwgndp wdnwlhg  wpnlu
wuwjdwluwynpywsé wtwne E |huh wjuintn hhwynihdunuh wnywjnipjwdp, npp hGaunwguncd W
Ywyntuwgunwd £ 9ph y&phu 26pntph hupbwdwenpdwl wypngtultnp:
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Uts Ulwunwd hhwynihdunuh pwgwlwjnigjwl wwwnéwnny phngtU Uiniebph fuwn-
Udtint hGinlbwupny wplwup W hwwnwyhl, W oph Ujnwu 26pntpnud gpwugyned Bu @YM-
wdpnnoh wnwdb] pwnan gnigwuhubn, pwl wdnwlp (wn. 2): Yw Lywuwyned £ Lwl, np
Uté Ulwunwd winfuinnu opgwlwlywlu Unebph UGphnupUu wybih UGS E, pwlu dnpp
Uliwunud: Uw Yuwywé £ Lwl 16h Jwywpnuwyh pwpépwgdwl Uepyw thnih hwn, Bpp 16h
dbp U hwjuynid  wyblh 2w wihwdbpd  pniuwhnudniuwght - tnwpwéeubp:  Cun
phnphuhwywl opuhnwgdwl punniuwyniejwl’ wdnnpuinnl opgwliwuywl Ujntebpp htownn
opuhnwgnn LU, huy winfunnup® ndywn opupnwgnn: SluGNYy FYN-h Yhubnhywywl
pUpwgehg W ilnnniyntupg (wn. 2)° wyuhwin E, np wplwlwhu opquiliywl Uniptpnud
gbpwpnnud GU ndwp opuhnwgnnutpp: GpE qunuwup W wdnwlp @FYMN-U htug wnwghu
optphg £ wpwg qupgwunwd W wnlenud E dhugle 20-30 op, www wpUwlwihu @YMN-u
nwunwn £t qupgwuncd W nlned £ 40-50 op (wn. 2): WuhUpU' [6nid wplwlp gGpuypnncd
GU ndwn opuhnwgnn onqwuwywl Ujnetnp, npnug phnphuhwywu opuhnwgdwl hwdwn
wwhwugynd £ YpYuwyh Gpywp dwdwluwly: Uphwdwdwlwy wbnh £ nluGunud
opgwlwywl Uniebph plwywunu opuhnwnhy wpwludbnpdwghw' htwn opuhnwgnnhg
nddwn: dtpp Lpwé ophbwswihnipniuutnp ¢6U Ywnpnn Ungu dny pwgwwnpyty @UN-5-h
htug Unuu thnpdbpnd gpwugdwd wpnyniupltpny, npp pGpdwd £ own. 2-nud: Ypw
wwwdwnp Yuwnpnn £ jhub 6h opquwlwywu Unieh opuhnugywénipinilp, hwwnlywwtu
wplwlwihup: Wn wwwbdwnny @UN-5-h  wpdbpubpp Ywgdnd Bu  @YUN-wdpnneh
punwdtup 13.0-hg 38.6 %-p (wn. 2), huy gnh npwyh hwnpdbe punipwgnpUwu hwdwn
punntujws E, np wju Yuqunwd £ @YUN-wdpnngh dnin 70 %-p: hUswtu Upnud BU Lwle Jh
awnp hGunwagnunnutp [10], BYUN-5-p Jwwn nbwpetpnd opjynhynpbl sh punLpwagpnLd
hGunwqw opuhnwuwhy wnpngbulbph pUpwgep: pGpnd FUN-wdpnnoh W UMN-5-h
ubgnuwjhu  wndGeubph hwdwnpnwdp gnyg £ wwihu, np Ulwuw [8h opqwlwywu
Unetph puntpwagpdwu hwdwp wnwytb), hubnpdwwnhy wiwne £ hwdwptp (YN-wdpnngh
wprynctupubnp:

Jdbpp Lpqwéh wnwyb) hunwy pugwwnpnigwl hwdwnp UY. 1-nwd pEpdwé G ®npp
Ulwuh Jwytptuph (0-J.) L hwwwyh (80-U.) wdwnwhtu b wplwlwhl @YUN-h wnwyb|
punLpwanhs YhubGinhywywu Ynpwagdtnp dhusle 50 op inlunnnipjwdp thnpadtnned:
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Ljwp 1. Uwlw [6nd @YN-h huGinhywl wdnwlup 0-d. (1) W 80-U. (3), wplwup O0-U. (2) L
0-U. (4) : X-wnwlgpnid dwdwlwyp® optip, Y-wnwlgentd® @4UM-Uq.02/|
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Ldwu Gpywpwunle hGunwgnunnepynitlup Juwnwnbp U bwle wyp hGunnwgnunnnutn
[12-14], npwEugh wnwyb] JwupwJdwul nwuntdUwuphpBlu puwywl gpGpnud opqwlwywu
Ujnetnph npwludnpdwghwih wnwudUwhwwnynientltpp: Ljwpned pGpdwé 0-J. L 80-
J.-h wdwnwhUu Ynpwaétpp qupguwunwd U Epuwnubughwy duny, uwywju tnwpptpyned
GU Upwuny, np Jwytpbuptu @YN-h qupgugdwu wpwgnientlu wybih Uu6é £ W wybh
wpwga £ hwulnud dwpuhdw) wpdtehu(25 opned), huy 80-UGwnpnid  UwunbGih nwunwn E
qupawuncd W wybh Gpywn £ wnlened (32 o), pwyg wydbh pwpédp wndteh £ hwulinud, pwu
0 dJGupnwd: MYw wwwbwep Ywpnn £ hwunhuwuwp wju, np hwwnwywhu  Jwund
Uninwyynwd BU Jwuwdp opuhnwgwéd wdwnwihtu ywpehp opgwbwywu Uiniebphg pwgh,
Lwl ndqwp opuhnwgnn Ujnietn: LY. 1-ntd pungddwd Gnlenid E, np Ungu funpniejnilltnh
wdwnwihu W wpUwlwjhu [YN-h YhuGinhywywlu Ynpwasdtpnp hupun tnwppbpynd Bu:
Wuwlwpu RYUNLU W 0 U.-nwd, W 80 U.-nud qupgwunwd t pungdjwé gwép wnw-
gnipjwdp, hwnywwbu Jwytptupu, W hwutnud hp Jwepuhdw| wpdbeubphu dnuin 45-50
onntd: Ypw pwgwwnnpnieintlp Ywpnn £ hwunhuwUwy wju, np wplwup [6nud opquilwywu
Unptpp pwywywupu inpwludnpdwgywsd Bu, W UJwqb) £ Upwlg Unpwnwewgnidp $n-
nnuhUpebgh hwpyht, hUswbu wunwlp: Cun wn.1-h H+d-h wpnniugubph®  wplwlp oph-
dninubph hwn. pwuwyp dnun Gnwwwuinhy udwgb) £, huy MO-h wpdbpubpp Uywntih
gwoép BU wdnwl hwdGdwwn: Yw hGinbwupnd nhngnd B opqulwywl Uncebph
opuhnwwhy wnpwuudbnpdwghwih wpwagniejwlu wuyned, npp W nhunynud £ @UN-h wp-
Uwlwjhu ypuGinpywynd: Wuwntn Ewywl nGp Ywpnn £ nilGUwp bwle wju, np, puwn
Gplnyehl, wplwup [@nud nnuhbuwlwn GU winfunnu opgwlwywl Unuetpp, npnup wnwybi
nddwn opuhnwgnn GU, pwlu wdwnnfunnup: Iwnluwlpwlywl E, np wplwlwihu [YN-h
uygplwywu qupqugdwl yhuGwhywyned nhnynd £ 3-opjw uygpuwlwu wpgGuynd
Uy.1): Wu Jgbpwunw E dJGpnnnd UpJwd Gnwluwyny gnh Unupwgdwl (1,2 wuqud)
wnwppbpwynd:  YhuGnhywywl  Ynpwadtpp |hndhu  hwdpuyunid  BU - sunupwgywé
wnwppGpwyutph pEpdwé ophuwyutphl, huy YUM-wdpnneh wnpdtpubpu wytih pwpép Gu
unwgyncd, npnup pEpdwé BU wn. 2-nd: Yw wwpldwuwynpdwd £ Upwund, np
Unupwguwl 2unphhy Uwgnud E YBUuwdhUu wnnpupUuGph, éwup JGunwnubph W wy
Unebph dupnn wanbgnieintlp (YMN-h wpngbup wwjdwuwynpnn Jhypnopqwuhgquutiph
JGwnwpnihquh ypw:

Ubwluw (ond hGnwgnnjws MO-h L Hd-h gnigwuppubpp npulenpnud G plun-
goywé ubignuwhu nhuwdhyw, Jwpuhdw| wndtGpubp nluGuwiny qwpuwll nt wdnwup W
dhupdwip®  wplwlp, pun npnwd pninp unpneggniiuGpned: Ywe Yuppjwé £ $hnn-
wwuywnnuh ubgnuwihu  wywnhdniejntuhg: d-U unwwbu pwpép £ JdwybpGuwihu
2bpunnud W puin funpnipnillbph’ bjwgned £ upbsle hwnwy: Iwnwyncd nhingnn “-h
whyp Upnwd £ wju hwugwdwugpp, nn onhuninubpp Jwhwuwiny hgunwd GU hwwnwy, W
pinpndhip (hnyhu pwjpwpdwéd sk Yw gnudwpwihu wgnbgnieint £ ennunud @YMN-h
gnigwuhputph ypw, npnup hwnwywiht Jwunwd Wanwwtu pwpép U pninp ubgnuuGpned:
([YUN-h Jwpuhdw| wpdbeubpp gpwlgynd U ®npp ULwunwd wdnwlp, huy UGS
Ulwund® wplwlp: Wdwnwihu W wpUwlwihu  @YUN-h  Ypubwhywywl  Ynpwadtnn
pungéywd inwppbpnienitup Wpnwd £, np wplwlp [dnud opqulwywu Uintep pwywywlhu
opuhnwgwd E, W jg6nud gbpwywinud BU nddwp opuhnwgnnutpp: 2ptph Unupwgdwl
Gnwuwyny huwpwynp E (hund tuntuwthtp @YN-h wpngbuh uygpbwywl huwpwynp
wngGlwydwu  thnihg W unwbwg wnwydbp  pwpép  wpryniugubn,  huy  nhwndnn
onphUwswhnienlluGpp Ypyuyned BU hugwtu onbph unupwgywé tnwpptpwyned: Npwbugh
Uhwlpwuwy guwhwwnwywu wnpdp® [8h dwywpnwyh  pwpépwgdwl wju thnynd inknp £
nluEUNLU Upw ipndwijuncejwl hetign™d, pE” pwnépwgned, wuhpwdton £ hwenpn 1-2
wnwpned pwnnitbwyt) hunwgnunnieintuutpn:

aruuuunre3nru

1. Uwpquuwl U.U. Ruwywu gntpned @YUN-h npnpdwt Gnwiiwy: Upunnuwghp Ne3356A, gpwugywé
08.01.2020:
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CPABHEHHE MOP®OJIOTHYECKHUX W3MEHEHUI
MU TOBUTHOMU KEJIE3bI KPBIC ITIOCJIE BJIMAHUS PA3HBIX
BNJI0B AIMMEHTAPHOU JEITPUBALIUN

P.B. AHKO

Hnemumym ghuzuonoeuu um. A.A. Bocomonvya HAH Vkpaunor
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Lenpro naHHO# pabOTH OBLIO CpaBHEHUE PAa3HBIX BHIOB AIMMEHTapHOU AenpuBanuu (AJ])
Ha Mop¢oJornyeckue u3MeHeHus mutoBuIHOM kene3sl (LK) kpric. MccnenoBanue mpoBeacHoO
Ha 36 Kkpblcax-camuax JuHME Wistar B Bo3pacte 15 mecsiueB. OfHa rpymma MOJONBITHBIX KPBIC
ObLIa O/ BO3JICHCTBHEM HHTEpBaIBHOM (1 JIeHb MOJTHOE ToNIofanue / 2 HS CTaHIaPTHBIA PaIlioH
MIUTaHUs), a Jpyras — YacCTUYHOH (TMUIIEBOH palvoH, CHIDKEHHBIH 1o Macce Ha 30 % 1o cpaBHe-
HUto ¢ KoHTposieM) AJl. O6Imasi mpoIo/KUTEIBHOCTh SKCIIEpUMEHTa cocTaBmia 28 aHeil. Joctyn
K Bome Obul cBOOOmHBIM. ['mctonormueckue mpemapartel LK roToBmim mo craHmapTHOH Me-
Tonuke. ['mcroMoppomerpruio HUPPOBBIX H300paKECHUIT TpernapaToB MPOBOIAMIA C IMOMOIIBIO
KoMITbIoTepHOH mporpaMmbl “Image J”. [lokazano, uTo Bo3nelicTBue AJl pa3HBIX BHIOB MMEJIO
OJIHOTHUITHEIE TI0 XapakTepy Mopdoiorndeckue uzMeneHus LK. OmHako BBIpaKEHHOCTH W3-
MEHEHUIl B MapeHXHMMe >Kelie3bl MOAONBITHBIX KPbIC MOCNIE BIMSHHUSA HMHTEpBalIbHOW AJl mpo-
SIBJISUIacCh B OOJIbIIEH CTENEeHH, YeM MPH YaCTHYHOM TOJOJAHWH. VI3MEHEeHHs OCHOBHBIX TMCTO-
Mopdomerprueckux mokaszareneii DK kpeic, mocne BosaeiicTBust AJl, yKa3bIBalOT O HATUYUH
MIPU3HAKOB TOBBIMIEHUs €€ akTUBHOCTH. OO 3TOM CBHJIETENHCTBOBAJIO BO3PAacTAaHHWE MAacChl iKe-
7Ie3bl, YMEHBIICHHUE TIOMAAN (OJUIMKYIIOB, KOJUIOHIA, BHYTPEHHETO qraMeTpa (OJUTUKYIIOB, HH-
JIeKca HaKOIUICHHSI KOJUIOWAa W OTHOCHTENHHOHN IUIOIAAN CTPOMBL, a TAK)KE YBEIMUYCHHE BBHICOTHI
(OJUTUKYIAPHOTO AMUTENHS, HOIUTUKYIAPHO-KOJUIOMTHOTO HHIEKCA, CTEPEOIOTHIECKOTO HHIIEKCA
pe3opOrun, KoaudecTBa HHTEP(POIUTHKYIIPHBIX OCTPOBKOB.

Anumenmapnas denpusayusi — wWumMogUOHAs dicene3d — Mopghoaocuieckue Uccie008aHus
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CPABHEHUE MOP®OJIOTMUECKX N3MEHEHWH LIUTOBUTHOM KEJIE3bI KPBIC TIOCJIE BJIMAHNS PASHBIX BUIOB. ...

The aim of this work was to compare different types of alimentary deprivation (AD) for
morphological changes in the thyroid gland of rats. The study was carried out on 36 male Wistar
rats at the age of 15 months. One group of experimental rats was exposed to interval (1 day
complete fasting / 2 days standard diet), and the other — partial (food ration reduced in weight by
30 % compared to control) AD. The total duration of the experiment was 28 days. Access to water
was free. Histological preparations of the thyroid gland were prepared according to the standard
technique. Histomorphometry of digital images of preparations was performed using the computer
program “Image J”. It was shown that the effect of different types of AD had morphological
changes in the thyroid gland of the same type. However, the severity of changes in the gland
parenchyma of experimental rats after the influence of interval AD was manifested to a greater
extent than with partial AD. Changes in the main histo-morphometric parameters of the thyroid
gland of rats, after exposure to AD, indicate the presence of signs of an increase in its activity.
This was evidenced by an increase in the mass of the gland, a decrease in the area of follicles,
colloid, inner diameter of follicles, the colloid accumulation index and the relative area of the
connective tissue, as well as an increase in the height of the follicular epithelium, follicular-colloid
index, stereological index of resorption, the number of interfollicular islets.

Alimentary deprivation — thyroid gland — morphological studies

Bormpockl 0 Mmexanu3Max JAeiCTBHS TOJIOIaHUSA, & TAKXKe ONTUMAIBHBIX PEKUMAX
€ro MPUMEHCHUS B 03[0POBHUTEIIBHBIX U JICYEOHBIX LIENISIX OCTAIOTCS B IICHTPE BHUMAHUS
HcclieioBaTeNiel 10 HacToAlIero BpeMeHU. M3BeCcTHO, 4TO YMEpEeHHOe OrpaHHYeHHUe M1 -
IICBOrO pAIlMOHA OKAa3bIBACT IOJIOKUTEIbHBIA 3(P(EKT Ha OONBIIMHCTBO MPOIIECCOB
KI3HEICATSTPHOCTH OpraHm3Ma. B To BpeMs Kak JJIMTENBHOE IOJIHOE TOJOAaHWE WIIH
HETIOJTHOIICHHOE THTaHKe, HANPOTHB, CHIDKACT aJlallTAIIHOHHBIC BO3MOKHOCTH OpTaHH3-
Ma ¥ YCKOpSIET HACTYIUIEHHE CMEPTH. Y CTAaHOBJICHO, YTO B OCHOBE ITOJIOKUTEIHHOTO 3(-
(eKkTa TO3UPOBAHHOTO TOJIOAHHS JISKAT TAKHE Ba)KHBIC (PH3UOIOTHICCKIE MEXaHU3MBI,
KaK: ayTOJIM3 HEXHM3HECITOCOOHBIX KIETOYHBIX CTPYKTYpP; aKTHBHOE OCBOOOXKICHHUE Op-
raHW3Ma OT KOHEYHBIX NPOJYKTOB OOMEHa BEIIECTB, SHAOTOKCHHOB, BKIFO4as MeTabo-
JIUTHI JIEKAPCTB, YYXKEPOIHBIX AHTUTCHOB; W3MEHEHHUE COCTOSHHUS PEIEeNTOPHOTO arf-
napata KJICTOK; IMOBBIIICHHE aKTUBHOCTH (haKTOPOB HeCHen(PUIECKON Pe3UCTEHTHOCTH
IIpH OJTHOBPEMEHHOM CTUMYJISIIIUHN TpolieccoB pereHepanuu [10]. Bee aTo ciyxur oc-
HOBOHM JUISI IIMPOKOTO HCIIONB30BaHMA anuMeHTapHoil nempuBarmu (A/l) B MeaunuH-
CKOI1 ITpaKTHKe AJIS JICUSHUS U MPOGIIaKTHKHY pa3NudIHbIX 3a0oneBanuii [12, 16].

Ho, HEcMoTpst Ha xopomo u3ydeHHbI 3 dekt ot A/l Ha opraHu3M, JHTEPATYyp-
HBIC JaHHBIC OTHOCHUTEIHLHO €T0 BIUSHUSA HAa (YHKIHOHANEHYIO aKTUBHOCTE, H OCOOCHHO
Ha Mopdoorniyeckrne u3MeHeHUs B muToBUaHON xkene3e (LK), wacto umeroT mpotu-
BOpeuuBblit xapakrep [4, 14, 15, 17, 18]. D10 MOKeT ObITh CBSI3aHO C HCIOIb30BAHUEM B
SKCIEPUMEHTAX Pa3sHBIX BUIOB AJl, JTUTETFHOCTBIO MIPOBEICHHS OIIBITOB U T.II. Bee 310
TpebyeT OoJiee NETaTbHOTO H3YYCHHUS PO B MeXaHU3MOB Bo3aericTeust A/l Ha 1K,

Llens paboThI — HCCIIEIOBATh U CPAaBHUTH pa3Hble BUAB AJ] Ha Mopdomormueckue
n3menenus DX kpeic.

Mamepuan u memoouxka. ViccienoBanue npoBeieHoO Ha 36 KpbIicax-camiax JHHAN Wistar
B Bo3pacte 15 mecsueB. Kpbic paznenunu Ha 3 rpymnns! (1o 12 B kaxaoi): 1 — konTposs, II — kpbI-
CBI, KOTOPBIC TIO/IBEPTAIICh HHTEPBATLHOMY I'OJIOJJAHHIO, @ IMEHHO: | JIeHb MOJIHOE rojoaanue / 2
JIHS CTaHJApTHBIN (BUBApHBIN) palroH nutaHus (uHTepBanbHas AJl), 111 — sxuBoTHBIE, NOMTyyaBIIne
MUIIEBON PalloH, CHIKEHHBIH 1o mMacce Ha 30 % 1o cpaBHeHHIO ¢ KOHTpoJjeM (dactuunas AJl).
CyTOuUHBIH pallMOH MHUTaHUA JUIA KOHTPOJBHOHM KpbICH! cocTaBiasul 20 T (65 Kkay) crenuainiu-
POBaHHOTO KOMOWKOpMa, a JUIs KPBICH, MONMydaBInyro dactuaHyto AJl, — 14 r (45 kkam). Takyto
CTENEHb CHIKEHHS KaTOPHHHOCTH parnuoHa no kinaccuukanun Mak Kest C.M. oTHOCAT K “‘Msr-
koii” AJl, cmocOOHO# MPOIeBATh MPOIODKUTEIBHOCTD )KU3HH, TTOBHIMIATE 3G HEeKTHBHOCT QyHK-
IMOHUPOBAHMS MOJEKYIIPHBIX M KJICTOYHBIX CHCTEM, YBEINYMBATH a/IallTAlIOHHBIE BO3MOXKHOC-
TH oprann3ma. JKUBOTHBIE HAXOAMWIIUCH B YHU(DUIIMPOBAHHBIX YCIOBUAX HA CTAHAAPTHOM palliOHE
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nuradus. Jloctyn x Boje ObUT CBOOOMHBIM. [IpOmOIDKUTENFHOCTS SKCIEPUMEHTa COCTaBIsIIa 28
nHed. Kpbic nexarmuTupoBaiy moj JerkuM 3(GHUpHEIM HapKo30oM. MccnenoBaHus IPOBOIMIN COT-
JIaCHO C TOJOKeHUsIMU “EBponelickoif KOHBEHIIMH O 3aIllUTe IT03BOHOYHBIX JKHBOTHBIX, HCIIOJIb-
3yEeMBIX JUIS SKCIIEpUMEHTAIBHBIX U APYTHX HaydHbIX nenei” (CtpacOypr, 1985).

[Nocne Beinenenus LK onpenemnsinun e€ Maccy. 3a TeM, U3 LEHTPAJIbHBIX Y4aCTKOB JKEJIe3bl
Opany 00pas3Lbl TKaHH, U3 KOTOPBIX M3rOTaBIMBAIN FHCTOJIOTHIECKHE IPENapaThl 0 CTaHAAPTHOM
MeTO/IMKe: (GUKCHPOBAIM B KUIAKOCTH bysHa, 00€3BOKMBAIIM B CIIMPTAaX BO3PACTAIOIIEH KOHILICHT-
pauuu, 3aiuBanu B napadus. [TapaduHOBBIC Cpe3bl TOMMMHON 5-6 MKM, U3rOTaBIUBAIN HA CaH-
HOM MHKPOTOME, OKpPAIIMBaIN I'eMaTOKCIIMHOM bemepa 1 303uHOM. /1711 BH3yaIn3aluyl dJIeMeH-
TOB COCIMHUTEIBHON TKaHU NPUMEHSUIN MeTo 1 okpacku 1o Ban I'm3ony [11]. Mukponpenapatsl
dbotorpaduposanu Ha Mmukpockorne “Nikon Eclipse E100” (Snonwus), ocHauieHHOM HU(poBOit
KaMepoil. MophoMETpHIO OCYIIECTRISIIH ¢ MTOMOIIBI0 KOMIBIOTEPHOU TporpamMmsl “Image J”.

Ha rucronormueckux cpesax tkanu LK m3mepsumi: miomaap nonepeyHoro cedeHus Gpo-
JIUKYJIOB, KOJJIONIAa U (DOJUIHKYIISIPHOTO SIHUTEINHS; BHEIIHUA M BHYTPEHHHH AMaMeTpsl (oIuTu-
KyJIOB; BBICOTY (OIMKyIsIpHOTO >mutenust. [logcuuTeiBamy cpeaHee KOIMIECTBO THPEOLUTOB B
¢dommukynax. Onpenesnsim GOTUKYIIPHO-KOJUIONIHBIA MHAEKC (OTHOIIEHHE Iuomand (om-
KYJSIPHOTO SIUTENNS K IUIOMAIM KOJUIOWAA), HHIECKC HAKOIUIEHWs KoJUIouaa (OTHOIIEHUE Cpen-
HEero BHYTPEHHEro AWaMeTpa K JBOWHOH BBICOTE THUPEOMIHOTO SIHTENHS), CTEPEOJOrMYECKHi
nHjeke pesopbumn (4/h, tne h — cpexHsiss AIMHA XOpX OTPE3KOB JIMHUM, NMPUXOSIIMXCS Ha
kosutonn). C HCIIONB30BaHUEM METOJa HAJIOKEHUSI TOYEUHBIX MOP(HOMETPUUECKUX CETOK BEIYHC-
JISUTH OTHOCHUTEJIBHYIO IUIONIA b COSIUHUTENPHON TKaHH, MAPEHXUMBI JKEeJIe3bl, ONPEesTH CTPO-
MalbHO-TIAPEHXUMATO3HbIN MHAEKC. M3Mepsanu mupuHy IpOCIOeK MEXI0JIEBOM, MEXI0IbKOBOM
1 MEeX(OIUIHKYISIPHOH COCAMHUTENBHON TKaHH [2, 5].

CratucTHyeckylo o0pabOTKy OCYHIECTBISIM METOJAaMH BapHAllMOHHOW CTAaTHCTHKH C
MMOMOIIBI0 KOMIIBIOTEpHOU Tporpammbl Statistica 6.0. HopmanbHOCTE pactpeneneHus: TupoBBIX
MacCHBOB IIpoBepsuH 1o kpureputo [Tupcona. [Ipn HOpManbHOCTH pacmpeneneHHs sl OLEHKH
JIOCTOBEPHOCTH PA3HHUIBI MEXIY KOHTPOJIBHOW M TOMOIBITHOW TPYNIION HCHONB30BaIN t-Kpu-
tepuil CtbroienTa. Pasnuuus cunranu g1ocToBepHbIME NpH 3HaueHu# p<0,05.

Pesynomamul u oocysycoenue. Macca Teiaa KOHTPOJIBHBIX KPBIC 32 BPEMS dKCTIe-
pUMeHTa yBennuuiach Ha 5 %, a HaxoguBmuxcsa Ha A/l )KUBOTHBIX, HAOOOPOT, YMEHB-
LIWJIaCh, & UMEHHO: Nocje BIHUAHUSA MHTepBaibHOM A/l — Ha 12 % u mocne yacTuuHOM
Al — Ha 11 %. Y momombITHEIX Kpbic Macca II[JK Obuta mocroBepHO OomnbIeidl OT
KOHTPOJBHBIX 3HaueHUH Ha 24 % (uHTepBanbHast AJl) u 18 % (wactmunas AJl) (Tabm.
1). Tumeptpodus >keme3bl MOXKET CBUIETEIBLCTBOBAaTH 00 BO3pACTaHUHM AKTHBHOCTH
opraHa.

Tadauna 1. Macca Tena 1 IUTOBUIHOM kenessl, I' (M + m; n = 12)

WnrepBanbHas YactuuHas
[Tokazarenu KouTponn aTMMEHTapHAs aNTMMEHTapHAs
JICTIPUBAITHS JICTIPUBAITHS
Macca tena
B HaJaJie IKCIIePUMEHTa 410,7+£7,1 425,0+13,0 415,6+12,3
B KOHIIE DKCTIEPUMEHTA 430,7£9,2 375,0+10,1 368,8+10,4
Macca muTOBHIHOMN 0,017+0,001 0,021+0,001* 0,02+0,012*
JKeJIe3bI

Ipumeuanue:* p<0,05 docmoseprHocms pasnuduli N0 CPAGHEHUIO C KOHMPOTIEM.

DK kpeic, mocie Bo3meWcTBUS pasHbIXx BHIAOB AJl, coxpaHsuia (H3HMOJIOTHYECKYIO
CTPYKTYPY C YETKHM pacIpe/ieieHneM Ha ILEHTPaJIbHYI0 U nepupepruecKyro 30Hbl. DoIHKyIbl
XKeJe3bl ObUIM Pa3HOW BEJIMYMHBI, MMENN KPYIIIylo WK oBasbHYI0 (opmy. Komnounn dommmkynos
KOHTPOJIBHBIX JKMBOTHBIX OBUI YMEPEHHOH IDIOTHOCTH U CcoOJepKal HeOOJNBIIOe KOJIHIECTBO
pe3opburonHsIx Bakyoseil. Kommonn gpommikynos DK moqonbITHEIX )KUBOTHBIX OBLIT YMEPEHHOH
IUTOTHOCTH, HO Takke YacTO MMeN M "NEHHUCTHIA" XapakTep W3-3a HAJIW9IHS MHOTOYHCICHHBIX
Bakyouteit (puc. 1).
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B LXK kpeic, mocne BO3ICUCTBHS KaK WHTEPBAJIBHOW, Tak U YyacTWaHOW AJ] Habmomamu
MEHBIIYI0 TUIOMAAs TomepedHoro cedenus ¢ommkynoB Ha 10 % u 15 % (p<0,05)
COOTBETCTBEHHO, YeM B KOHTpoue. [lnomans komutonaa B (HOUIMKYIax MOJOMBITHBIX KPBIC ObLIa
JIOCTOBEPHO MeHblIei Ha 18 %.

Puc. 1. MukpodoTtorpaduu IUTOBHAHOI Kene3bl KOHTPOJIBLHOH KPBICH (A) U KPBICHI OCIE
Bo31elcTBUs nHTepBaibHOH (B) 1 yacTrunol (B) anmuMenTtapHoii nenpuBarmu. Oxpacka 1o
merony Ban I'm3on. Veennuenne 400.

BHyTpenHnit nuameTp (OJUTHKYIIOB ITOMOIBITHBIX KMBOTHBIX TaKke OBLI j0cC-
TOBepHO MeHBIIMM Ha 15 % (uaTepBanmbHas AJ]) u 13 % (wactuunas AJl), 9eM B KOHT-
poie. TupeonyTsl 4acTo MMENW NPU3MAaTHYECKylo (opMy, a BBICOTAa WX IIOCIE WH-
tepBasibHOM AJ] Obima Ha 11 % (p<0,05) Gonbie koHTpOIS (TadIM. 2). DTO MOXKET CBHU-
JIETEJILCTBOBATh O TOBBIMICHNH AKTHBHOCTH K€Je3bl, aKTHBHOM pe30pOnMy THPEOTIIO-
OyJIMHA M CEKPEIIMY TOPMOHOB B KPOBEHOCHOE pyciio [3].

B X kpsic, mociie BAUSHUS WHTEPBATBHOW M 4aCTUYHON AJl, BBISIBIEHO TOC-
TOBEPHOE YBEIMYCHHE CTEPEOJIOTHIECKOro mHaekca pezopbunu Ha 18 % u 14 % co-
OTBETCTBEHHO. JTOT IOKA3aTellb XapaKTEpU3yeT AWHAMUKY HAKOIICHUS M BBIBEICHHS
UHTPa(GOIUTUKYIIAPHOTO KOJUIOHAa. B To BpeMs Kak MHIEKC HAaKOIUICHUs KOJJIOM[a, Ha-
obopot, Obl1 JOcTOBepHO MeHbIIe Ha 23 % (mHTepBanbHast AJl) u 13 % (wactmanas
AJl). PomnukynspHo-koutonaHeld uHAEKC B DK XKMBOTHBIX, MONydYaBIIMX HHTEp-
BanbHyI0 AJl, Bo3poc Ha 16 % (p<0,05), a mocne BnusHUs yacTuaHOM AJl — ocraBajcs
ONM30K K KOHTPOJILHBIM 3HaueHWsM (Tabi. 2). Poct crepeonornueckoro mHpekca pe-
30pOumy, (HOIUIMKYISIPHO-KOJJIONTHOTO MHJEKCAa W MOHIDKEHHWE WHJEKCca HaKOIUICHHS
KOJUIOMJIa CBHJIETEJILCTBYET 00 YCHJICHHW CEKPEIIMH THUPEOUIHBIX TOPMOHOB B KpOBe-
HOCHOE pyciio [9].

VY kpbic, HaxoiuBmmxci Ha AJl, HaOmomamu TEHACHLUIO K YBEJIHYCHHIO
KOJIMYECTBA MHTEP(POIUTHKYIISIPHBIX OCTPOBKOB, YTO MOXHO PAcCMaTpUBATh KaK MPHU3HAK
aKTHBAIMH TIpolieccoB (orumkynorenesa (pereneparun) LK. YcranoBneHo, 4To WH-
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MOTYT SIBJIATHCSI ICTOYHHKOM 151 (HOPMHUPOBAHUS HOBBIX (POILTHKYIIOB [6].

Tabauua 2. Mopdomerpuueckue oka3aTear IUTOBUAHOM xene3sl (M + m; n = 12)

Ilokasarenu Kontpons NurepBanbHas YactuyHas
QIMMEHTapHas alMMeHTapHas
JICIpUBALIUS JIeTIPUBALIUS
[Tapenxuma
OTHOCHUTEINIBbHAS TUIONAAb, %0 68,4+1,5 73,6+1,5 74,422
IInomanp, MKMZ;
¢dommukya 2915442 2621+107 2490+38*
KoJuTon1a 1247435 10274£27%* 1020£22%*
(GOITUKYIAPHOTO 1668+60 1594+54 1470+42%*
SMUTEITUS
Huametp doimmkyna, MKM
BHEIIHUI 57+1,1 54,1£1,8 52,7£1,9
BHYTPEHHUI 35,9+1,1 30,6+1,1%* 31,4+1,2%*
3¢hbEeKTUBHBIN 67,6+1,2 65,9+2,2 63,4+1,9
BricoTa THpEOIMTOB, MKM 10,6+0,1 11,8+0,1%* 10,7+0,3
KommgecTBo THpEeonnTOB B 23,9+0,5 22,1+0,8 22,2+1,0
dhoumkysie, mT
DOHKYIAPHO-KOJUTON THBIH 1,34+0,11 1,554+0,08* 1,44+0,14
HHACKC
Wunexc HaKoIUIEHHS KOJIIOHIA 1,69+0,05 1,304+0,05%* 1,47+0,01*
Crepeonorndeckuii HHAEKC 0,111+0,003 0,131+0,004* 0,127+0,002%*
pe3opOrmn
CoeMHUTENIbHAS TKaHb
OTHOCHUTENbHAS TUIONMAAb, %o 31,6+1,6 26,4+1,1%* 25,6+£1,3*
CrtpomainbHO- 0,46+0,04 0,36+0,03* 0,34+0,04*
MapEeHXMMATO3HBINA HHICKC
[upuna npocnoex
COCJIMHUTEIBHOM TKaHU, MKM
MEXKJI0JICBOM
MEXI0JIbKOBOM 24,5+0,9 21,5+0,8* 23,9+1,0
MEXGOJUTUKYIISIPHON 10,8+0,4 9,2+0,4* 11,1+0,6
2,30+0,12 1,38+0,10* 1,51+0,10*

Ipumeuanue: * - p<0,05 docmogeprocmv paziuduil N0 CPAGHEHUIO ¢ KOHMPOJIEM.

B XX mogombITHRIX KPBIC BBIBICHO CYIIECTBEHHOE CHHXKEHHE OTHOCUTEIBHOM
IUTOINAAN CTPOMBI M CTPOMAJIBHO-TIAPEHXMMATO3HOTO MHAEKca. Tak, B jKeJe3e *KHUBOT-
HBIX, TTOCIIC BO3ICHCTBHS HHTEpBANBbHOW AJl 3TH TIOKa3aTeNnn JOCTOBEPHO CHHU3MIINCH Ha
16 % u 22 % cOOTBETCTBEHHO, CPABHUTENIBHO C KOHTPOJIEM. Y KPBIC, HAXOUBIINXCSA Ha
yacTHYHOW AJl, OTHOCHTENIbHAS IUIOIIAAb COSIMHUTENLHOM TKaH! B JKeje3e Oblia j1oc-
TOBEPHO HU)KE€ KOHTPOJBHBIX 3HaueHui Ha 19 %, a mokaszarens cTpoMalbHO-NAPEHXU-
MaTO3HOTO HWHJAEKca ObUT MEHBIINM Ha 26 %. Taxke y KHBOTHBIX, IIOCIIC BO3ICHCTBHSA
nHTepBanbHONH AJl, HaOmo#ann JOCTOBEpHOE CHI)KEHHME LIMPHUHBI MPOCIOEK MEKIO0-
neBoit (Ha 12 %), MmexnonskoBoit (Ha 15 %) u MexdommukyspHoi (Ha 40 %) coennHu-
TENbHOM TKAaHH, MO CPAaBHEHHIO C KOHTpoJieM. B kene3e KpbIC, HaXOAMBIIMXCS Ha
gacTHaHOW AJl, TOCTOBEpHO CHM3WJIACH JHMIIh MEX(DOIUIUKYJSApHAS COEAWHUTEIbHAS
TKaHb Ha 34 % (Tabi. 2). YMeHbIIeHHe OTHOCUTENLHOM TTOIA N CTPOMBI U, COOTBETCT-
BEHHO, YBEIWYCHHE OTHOCHTEIBHON MOJM MapeHXHWMAaTO3HBIX J3JEMEHTOB B JKele3e
MOJKET pacCMaTpPUBATHCS KaK OAWH M3 MPU3HAKOB aKTUBAINH €€ (PYHKITMH U TOBBIIIICHHUE
pereHepaTopHbIX BO3MOXKHOCTEH. O4eBHIHO, YTO YMEHBIIEHHE LIMPUHBI MPOCIOEK U
Macchl coenuHnTenbHON TKaHu LK B mesmom ymydmaer mMexdQoiuMKyIspHbIii 0OMeH
BEIIECTB U IPOHUKHOBEHUE TOPMOHOB B KPOBb.

28
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JIuteparypHele manHble, mocBsmeHHble BausHUIO AJl Ha IDK, eaunuuHsl, a
HMEIOIIKECs] pPe3ysbTaThl HOCAT HEOAHO3HAuHbIN xapakTep. IIpeumyinecTBeHHO Hccie-
JIOBaJIM KOHIEHTPALHUIO THPEOUIHBIX TOPMOHOB B KPOBH JIFOJEH M )KMBOTHBIX, IOTy4aB-
LIMX MMOHM)KEHHBIN PAIlMOH MUTaHMS N0 KajopuitHocTH. OOHapy»KeHO, 4TO OrpaHUYEHHE
MUTAHUA MO-Pa3HOMY BIIMSCT Ha KOHLEHTPAIMIO THUPEOUIHBIX TOPMOHOB B CHIBOPOTKE
KpOBH KpbIC. Tak, y )KUBOTHBIX, TIOJy9IaBIINX CHWKCHHBIM PAIlMOH NMUTAHUS, 3aMETHIIH,
YTO KOHIIEHTpanus THpokcuHa (T4) B CBIBOPOTKE KPOBU HE H3MEHMIIACHh, KOHIICHTPAIIHS
tpuiiontuponnHa (T3) — cam3miace, a oopatHoro T3, HanpoTus, Bozpocina [13]. Hpyrue
y4éHBIE OOHAPYXKWIN CHIKEeHHE Bcex ropmoHoB II[XK B kpoBu mocie Bo3meHCTBHA
orpanndeHHoro nutanus [8, 14, 17]. B To BpeMs kak HEKOTOpBIE HCCIeNOBaTeIH Ha0-
JIIOJAIH, 4TO IIOCJIE BO3JCHCTBUS MECSIYHONW HU3KOKAJIIOPUKWHOM NUETHI KOHLEHTpALUs
T3 u T4 B KpOBH CYIIECTBEHHO BO3pAcTaeT, a KOHLEHTpAIUsd THPEOTPOITHOTO FOPMOHa,
HampoTHUB, CHIbKaeTcs [15].

Mopdonoruueckue n3menenus B 12K, mocne Bo3meiCTBHS OrpaHUYCHHOTO MTH-
TaHMs1, HAOJIOAAIM U JpyTHe HCcclleoBaTeny. Tak, mocjie HHTepBajibHOro rooxanus (1
JICHb TOJTHOE rojiofanue / 1 JeHb CTaHAapTHHIN paluoH) B TEYCHHE Mecsla Y KpbIC
BBIABIICHO HAJWYME ITyCTHIX (OJUIMKYJIOB M MEepU(PEpHIECKUX BaKyOJIeH, 4YTO CUUTACTCS
MIPU3HAKOM THIIEPAaKTHBHOCTH >Kele3sl [7]. B mpyrom mccienoBaHny, MpoBEICHHOM Ha
Kpblcax JTWHHM Wistar BCceX BO3pacToB, IMOKa3aHO, YTO IIOCJIE OKOHYAHHUS IEpHOna
noiHoro rosofanus B 1K waOmomatoTcs Mopdosornyeckne NMpU3HAKK ITOBBILICHUS
(YHKIIMOHATbHON aKTUBHOCTH THPEOLUTOB 1 YCHIICHHUS] aKTUBHOCTH MUKPOLUPKYJISATOP-
Horo pycna. C yBeTMUCHHEM CpPOKOB TOJIOJIaHMS 3TH M3MEHECHHS HApacTaloT, a 3aTeM
CMEHSIOTCS Ipr3Hakamu yraerenus Gpynxonu DK [1].

Pe3ynbpTaThl HalINX HCCIEAOBAaHUN CBUAETENBCTBYIOT O TOM, UYTO KPBICHI, HAX0-
TUBIIMECS B TeueHHe 28 cyTok moj Bo3zaercTBueM AJl pa3HbIX BHUIOB, UMEIU OJHO-
TUIHBIE TI0 XapakTepy Mopdomnoruyeckue msmenenus LIDK. Oxgnako BbIpa)keHHOCTh U3-
MEHEHHH B MapeHXHUMe >KeJle3bl MOJOMBITHRIX KPBIC MOCIE BIUSHHUS MHTEPBAJIBHOTO IO-
noganust (1 neHb MOJHOE TojiofaHue / 2 JIHS CTAHJIApPTHBIM PAIloH) MPOSBISUIACH B
OOJIBIICH CTEIIeHH, YeM TIPU IOCTOSIHHOM OrpaHudeHHOM nutanuu Ha 30 %. M3meHeHns
OCHOBHBIX THCTO-MOp(domeTpryeckmx nokaszareneir LXK kpric, mocne Bo3meiicteus AL,
yKa3blBaeT O HAIMYWH NPHU3HAKOB IMOBBINICHUS €€ akTMBHOCTH. OO 3TOM CBHUETENb-
CTBOBAJIO BO3PACTaHHE MACCHI JKeJe3bl, YMEHBIIECHHE TUIOMaIN (OIIIIMKYJIOB, KOJUIOHA,
BHYTPEHHETO JramMeTpa (hOJUTMKYIIOB, NH/IEKCA HAKOTUICHHS KOJUIOWAA M OTHOCHUTEIbHON
IUIOLIAM CTPOMBI, & TaKXKe YBEJIMYCHHUE BBICOTHI (DOJUTUKYIISIPHOTO SIUTENHUS, (OILIIH-
KYJAPHO-KOJUIOMTHOTO MHAEKCA, CTEPEOJOrMYeCKOro MHAEKCa pe3opOuny, KOIHIeCTBa
HHTEP(OJUTMKYIISIPHBIX OCTPOBKOB. TakuM 00pa3oMm, 103MPOBaHHOE OTPaHUYCHHUE Kallo-
PUMHOCTH IHUIIEBOTO pAaIOHA BBI3BIBAIO PELUMPOKHBIE M3MEHEHUs MopGhodyHKIHO-
HQJIBHBIX TIOKa3aTesled, XapaKTepU3yIIuX (yHKIMOHAIBHYIO U PEreHepaTopHylo ak-
TUBHOCTB MTAPEHXMMATO3HBIX 1eMeHToB LI[DK 1 e€ coenMHUTETPHOTKaHHBIX 3JIEMEHTOB.
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Photodynamic therapy (PDT) is an alternative treatment for the control of malignant
diseases. It is based on the action of a photosensitizer (PS) molecule, which, upon being excited by
light in a determined wavelength, reacts with oxygen and generates reactive oxygen species in
target tissues, leading to cell death. We perform the non-covalent binding of PS’s with folic acid
(FA) that have specific interactions with receptors, which are overexpressed on tumor cells to
improve the targeted nature of PDT. The photobleaching of complexes and their components also
was studied. The study showed that PS’s were actively bonded with FA non-covalently, with the
molar ratio of components up to [FA]/ [PS] = 10.8, depending on the structure of the PS. As the
duration of illumination increases, the photostability of the samples decreases. 20 % glycerin had a
stabilizing effect on all samples. Therefore, the presence of glycerin in the solution is advisable to
obtain stable non-covalent complexes.

Photodynamic therapy — porphyrins — folic acid — photobleaching

dnuinnnhuwdhy pEpwwhwl ($HS) swpnpwy hhywunnientllbnh pneddwl wjjpunpwlpwihu
JGenn E: WU hhdudwé E $ninnubluhphihqunnph (dU) Unibyniih wgnbgniejwu Jpw, npp npnwiyh
Gnywpniejwu wiheh nyuny gpgndwl nbwenid thnfuwgnnud £ prewélh hbGn nu phpwhuwhu
hjntujwépnid wnwwgunid prywduh wynhy dlbp, npnup hwugbgunid BU peeh dwhywl: $Me-h
rhpwhuwihu punyph pupGuydwu hwdwp $U-UGpp ng Yndwibun Yuwwytl U $npwperdh hGwn (H3),
npp JGUwhwwnnty thnfuwgnnud £ pwngytnwihu pohgutph Upw gbptpuwntbuynn puywihgubph hGwn:
Lwl  nwundbwuppdtp £ yndwbeuubph no Upwlg  pwnwnphsubph  $nwninpihshugp  ((nLuw-
gntbwprwhned): NeuncdUwuhpnieinitup gnig £ wndb, np $U-UGPp ng Ynwitun Yuwny wynhynptu
Juwwynud BU d@-h htwn' Uhusle [$EY[DU] = 10.8 Unjwjhu hwpwpbpnigjudp' Ywudws dU-h Y-
nnigdwéphg: Lntuwydnpdwl inlennnipjwl wéhu gniqwhtn Uniebnh (nLuwyuwyniunceiniup puyuncd E:
20 % glhgbphUu niubgb] E Yuntbwgunn EPGYn pninp UdniuGph nGwpenud: Nunh Yugniu Ynd-
wEpultph unwgdwl hwdwp Lywwnwywhwpdwp E ghgbphuh wriwnieniup (nénened:

dnunnnhliwdpl phpwwhw — wnphphlitbn — dnjwiepnt — dnunpihihlq

®oroaunamuueckas tepanusi (OJIT) — anbTepHATHBHBIA METOJ JICUCHHS 3JI0KAYeCT-
BeHHBIX 3a0osieBaHnii. OH OCHOBaH Ha BO3jeicTBHM MOJIEKyJbl (oToceHcnOmmmsaropa (OC),
KOTODBI TIPH BO30YXKJICHHH CBETOM OIPEICICHHON UIMHBI BOJIHBI pearupyeT ¢ KHCIOPOIOM H
TeHEpUpPYET aKTHBHBIC (POPMBI KUCIOPOJa B TKAHSIX-MHIICHSIX, YTO MPUBOAUT K THOETH KIETOK.
UroOsl ymyummth HamedeHHocTh PJIT, ObLIO BEBITONHEHO HEKoBajeHTHOE cBs3biBaHHEe DC C
¢dommeoit kucioroit (PK), crmenumdudeckn B3aMMOAEHCTBYIOIIUX C pEHENTOPaMHU, KOTOPBIE
CBEPXIKCIPECCHPYIOTCSl Ha OMYyXOJEBBIX KieTkax. bpuIo Taike m3ydeHo (oTooOecIBEUHBAHHUE
KOMIUIEKCOB M MX KOMITOHEHTOB. McciienoBanue mokasasno, uto @C akTHBHO cBsi3biBaroTcs ¢ DK
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HEKOBAJICHTHO C MOJIIPHBIM COOTHOIIeHneM KoMnoHeHToB 10 [PK]/[PC] = 10.8, B 3aBucumoctn
ot crpykrypsl ®C-a. C yBennueHHeM JUIMTEIBHOCTH OCBEIIeHUS (POTOCTaOMIBHOCTE 00pasIoB
camkaercs. 20% TimMmepuH okasan crabmim3upyromee JeicTBie Ha Bce oOpasisl. CrenoBa-
TEJILHO, TIPUCYTCTBHE B PACTBOPE TIIMIEPHUHA IIEIEeCO00Pa3HO I IOIYICHHS! CTAOMIEHBIX HEKO-
BAJICHTHBIX KOMILIEKCOB.

Domoounamuueckas mepanus — nopupunsl — onuesasn kucioma — pomoodecyseuusanie

Cancer is a worldwide health problem. Photodynamic therapy (PDT) is currently
an alternative treatment for the control of malignant diseases. It is based in the uptake of
a photosensitizer (PS) molecule, which upon being excited by light in a determined
wavelength, reacts with oxygen and generates reactive oxygen species (radicals, singlet
oxygen, triplet species) in target tissues, leading to cell death [6]. Various PS’s based on
porphyrins, chlorins, bacteriochlorins, and phthalocyanines [3]. PDT nowadays used
worldwide in the treatment of tumors including skin basal cell carcinoma, lung,
esophagus, bladder, head and neck, brain, ocular melanoma, ovarian, prostate, renal cell,
cervix, pancreas and bone [10].

One of the ways to improve the targeted nature of therapy is the conjugation of
the PS with molecules known to have specific interactions with receptors, which are
overexpressed on tumor cells. Numerous cancer cell lines over-express folic acid (FA)
receptors because of their fast growth and cell division [14][7]. Targeted PDT using
(PS+FA) complexes appears to be a promising treatment for cancer.

Photochemical stability of PSs is the ability to withstand many cycles of
excitation and back relaxation. The irreversible loss of original optical properties
occurring as a result of these cycles is called photodegradation or photobleaching. It
depends on dye structure, medium conditions, the intensity of excitation light [4] may
affect the mechanism of photobleaching [6]. Photobleaching causes a loss of absorption
of chromophores under light exposure. It is commonly accepted that the more stable the
PS the better it will perform, mainly because it can endure more cycles of singlet oxygen
(* 0,) production [15].

The aim of this study was to gain non-covalent complexes of FA and PS’s for
targeted PDT and determine the photostability of free components and complexes.

Materials and methods.

Chemicals
1.1. Folic acid. Folic acid was obtained from the ACROS Organics (Folic Acid, 97% pure;
Product code 216630100, CAS Number: 59-30-3).
1.2. Photosensitizers. The cationic porphyrins and metalloporphyrins, that are synthesized in
Armenia and UK, selected here as an object of study. They are as follows: 1) zinc meso-tetra [4-
N- (2’-oxyethyl) pyridyl] porphyrin (Zn-TOEt4PyP), 2) zinc-meso-tetra [4-N-butyl pyridyl]
porphyrin (Zn-TBut4PyP), 3) TOEt4PyP. Also, we use the commonly used PS anionic Photosens
for experiments (sulfonated aluminum phthalocyanine).

Complexation
The 0.01 M FA solution in 0.1 M phosphate buffered saline (PBS) was prepared according to
[12]. FA and PS were mixed in a ratio of 4/1 and incubated for 48 hour, in the dark, at 5°C.
Glycerin was added to the mixture of FA and PS to make it 20% in the final volume. After
additional 48 hour incubation with glycerin, the unbonded components were purified by using
Al,O3 (aluminum oxide) column chromatography with 0.1 M PBS containing 20 % glycerin as
eluent. The absorption spectra of porphyrins and their complexes with FA were recorded on a
Shimadzu UV-VISIBLE Recording Spectrophotometer UV-2100 (Japan) in a quartz cuvette (0.1
or 1 cm), in the range 200-850 nm. Fluorescence spectra were recorded on MPF 44
spectrofluorimeter (Perkin Elmer, USA). PS concentration was calculated by the UV-Vis spectrum
from extinction coefficients [9] and the folic acid concentration was determined by fluorescence
spectroscopy.
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Photostability
Photostability studies were conducted by illuminating under similar conditions and

following the absorbance changes over time of the PS’s and their complexes with FA.

PS’s, FA and non-covalent complexes (PS+FA) were irradiated by tungsten lamp with a
range of a wavelength 380-1000 nm using an irradiance of 30 mW/cm? to a total of 1-hour
duration. Changes in the absorption spectra were recorded for the Soret band (425-445 nm) of the
porphyrin absorption and for FA absorption at 280 and 350 nm. The absorptions for samples were
recorded during the irradiation and after irradiation for 0 min, 5 min, 15 min, 30 min and 1 hour.

Results and Discussion. FA is considered an unstable compound and in the
complexes with PS’s FA spectrum changed over time. 20 % glycerin was selected as a
stabilizer to obtain stable complexes. Photostability of samples was studied in the
presence and absence of glycerin. Vitamin A (and its derivatives), Thiamin, Riboflavin,
Niacin, Pantothenic Acid, Cyanocobalamine, Folic Acid, Vitamin E, Vitamin D and
Vitamin K are protected against loss of activity when various levels of glycerin are
present [8]. It has been observed that the replacement of water by glycerin improved the
FA stability in liquid [16]. Therefore, glycerin was selected as a stabilizing agent for
non-covalently bonded complexes (PS+FA).We obtain stable non-covalent complexes of
FA with cationic porphyrins TOEt4PyP, Zn-TOEt4PyP, Zn-Thut4PyP and anionic PS
Photosens. Therefore, glycerin was selected as a stabilizing agent for non-covalently
bonded complexes (PS+FA). FA exhibits good stability in 0.1 M PBS that contains 20%
glycerol. Therefore, later the complexes with FA were obtained in the presence of 20 %
glycerin.

Free folic acid had one fluorescence emission peak: excitation 370 nm, emission
450 nm. Peaks of FA emission are observed at 433/470 nm in complexes with PS.These
changes in the shape of the FA peak (two peaks) and a shift both towards short
wavelengths (-17 nm) and towards long wavelengths (+20 nm), apparently, indicate the
binding of FA to PS’s non-covalently (fig. 1).
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Fig.1. Fluorescence spectrum of (FA + Zn-TBut4PyP) complex.

Afterwards, we perform a photostability study of (FA+PS) complexes and free
components (FA and PS’s) before illumination and after 5 minutes, 15 minutes, 30
minutes and 1 hour of continuous exposure. Fig. 2 presents the results of the
photobleaching.
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Fig. 2. Photobleaching of FA, PS’s and their complexes. The calculations were performed
with respect to unlit samples (before illumination).

Two absorption bands of FA appeared in the spectral ranges 200-300 and 300-
400 nm, which were assigned to the m-n*and n-n*electronic transitions, respectively, of
the pterin and p-amino benzoyl acid moieties of FA [2]. FA absorption peaks at 280 nm
and 350 nm are characterized for photobleaching study. After 30 minutes of FA
illumination in 0.1 M PBS containing 20% glycerol, the absorption at 280 nm decrease
by 2.7 % (hypochromic shift) and at 350 nm increaseby 20.7% (hyperchromic shift). As
a result of 1 hour illumination, the absorption at 280 nm decrease by 3.45%
(hypochromic shift) and at 350 nm increase by 20.7% (hyperchromic shift). Illumination
of folic acid in 0.1 M PBS containing 20% glycerin also led to the shift of bands to
longer wavelength (bathochromic shift) by 2.5 nm and 16 nm, at 280 nm and 350 nm,
respectively (fig. 3).
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Fig.3. FA after 1 hour of photobleaching in the PBS with and without glycerin.
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In case of FA in the 0.1 M PBS, without glycerin, we observe no wavelength
shifts at 280 nm and 350 nm after 1-hour illumination. However, the absorption changes
(decrease in absorption at 280 nm and increase of absorption at 350 nm) due to
illumination are more significant than in a solution containing 20% glycerin. 30 minutes
of illumination result in a 5.7-times greater reduction in absorption at 280 nm (by 15.35
%) and a 1.9-fold greater elevation in absorption at 350 nm (by 39 %) compared with the
20 % glycerol containing FA in 0.1 M PBS. As a result of 1 hour illumination, the
absorption decrease at 280 nm was 7.14 times higher (24.65%). Likewise, at 350 nm the
intensity increased (by 42.83%) about 2 times higher than at 20 % glycerol containing
FA solution in 0.1 M PBS (fig. 3).

In the study of [12] was noted that during UV exposure FA is converted into p-
aminobenzoyl-L-glutamic acid (PGA) and 6-formylpterin (FPT), which is then further
oxidized to pterin-6-carboxylic acid (PCA).

We can conclude that 1 hour illumination by a lamp with an irradiance of 30
mW/cm? cause the absorbance decrease of the band assigned to the m-m* electronic
transition, while the absorbance of the band assigned to the n-n* electronic transition
progressively increase in FA solutions with and without glycerin. These changes can
indicate the photolysis of FA in aerobic condition, and as a result two photodegradation
products, pterine-6-carboxylic acid (PCA) and p-amino-benzoyl-L-glutamic acid (PGA),
are formed. Similar changes were observed by Baibarac et al [2] after UV irradiation and
also the mechanism of this process was proposed by Akhtar et al [1].

The absorption changes of FA in the presence of 20% glycerin, in 0.1 M PBS is
less than for FA solution with no glycerin, which indicate that glycerin increases the
photostability of FA to photolysis, which is of great importance for the use of FA in
targeted PDT. The stabilizing property of glycerin for FA in 0.1 M PBS is also obvious
by the fact that after 15 minutes of illumination, the absorption changes at 350 nm were
negligible after additional 15 and 30 minutes of illumination (figure 2). Conversely, in a
glycerin-free solution, the absorption changes and the formation of photoproductsare
continuous as the illumination duration increases.

We choose porphyrins in 0.1 M PBS, containing 20% glycerol in one case and no
glycerin in the other, as porphyrin controls which have the same concentration as in
complexes.

The presence of 20% glycerin in the solution of Zn-TBut4PyP dissolved in 0.1 M
PBS, resulted in 2.46 and 2 times less photobleaching of the molecule compared to a
porphyrin control solution in 0.1 M PBS that did not contain glycerin, after 30 minute
and 1 hour illumination, respectively. This may be explained by the photostabilization of
the porphyrin molecule by glycerin.

In our study, Zn-TBut4PyP forms two types of complexes with folic acid: high
molecular weight complexes with molar ratio of components [FA]/[PS] = 10.8 and low
molecular weight complexes with molar ratio [FA]J/[PS] = 2. High molecular weight
complex which contains more FA is more susceptible to photobleaching than low
molecular weight complex, 1.7 and 1.38 times more, after 30 minute and 1 hour
illumination, meaning that the photoproducts from the one chromophore cause the decay
of a neighboring chromophore as the result of their interaction. The complex of Zn-
TBut4PyP and FA is 1.9 times more susceptible to photobleaching at 440 nm of
porphyrin Soret band than the Zn-TBut4PyP that contains 20 % glycerin. We assume
that the illumination of complex causethe formation of 6-formylpterin (FPT) and pterin-
6-carboxylic acid (PCA), that can act as PS and therefore increase the rate of
photobleaching of Zn-TBut4PyP in the complexes: as the concentration of FA increases,
it led to formation of more FPT and PCA and consequently more intense photobleaching
of porphyrin in the complexes. In turn, the decrease in FA absorption at 280 nm in the
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high-molecular complex with Zn-TBut4PyP was 3.9 and 4.1 times greater than in the
case of folic acid containing 20% glycerol, after 30 minute and 1 hour illumination,
respectively. Also, the absorption elevation at 350 nm is 1,3 and 1,7 times less than in
the case of folic acid with 20% glycerol, after 30 minute and 1 hour illumination,
respectively. In the high molecular complexes of ZnTbut4PyP and FA, there is a shift of
band at 280 nm to shorter wavelength by 6,5 nm and to longer wavelength at 350 nm by
10,5 nm. These changes may indicate that non-covalent binding of folic acid to
porphyrin affects the production of photoproducts as a result of FA photolysis in the
complexes.
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Fig.4. Photobleaching of (ZnTOEt4PyP+FA) complex.

Zn-TOEt4PyP in 0.1 M PBS with 20 % glycerin, photobleached 2.27 and 1.6
times less than the glycerin free Zn-TOEt4PyP, , after 30 minute and 1 hour
illumination, respectively. Therefore, in this case,likewise, glycerin had a stabilizing
effect from illumination.

Zn-TOEt4PyP non-covalently binds with FA with molar ratio FA/P=1.
Absorption of the (Zn-TOEtPyP+FA) complex at 440 nm was significantly reduced by
1.5 and 1.2 times more than in the case of porphyrin in 0.1 M PBS containing 20%
glycerol, after 30 minute and 1 hour illumination, respectively, which means that the
complex with FA is more susceptible to photobleaching than porphyrin in 20 % glycerin.

In 20% glycerin, TOEt4PyP is photobleached twice as less than in the glycerin
free solution, after both 30 minute and 1 hour illumination. TOEt4PyP forms non-
covalent complexes with FA, molar ratio FA/P=8. In complex, TOEt4PyP photobleaches
~1,8 times more than TOEt4PyP in 20 % glycerin, after both 30 minute and 1 hour
illumination, which may be the result of FA action on the TOEt4PyP in complex.

Anionic Photosens is a mixture of di-, tri-, and tetra-substituted fractions of
sulfonated aluminum phthalocyanine with the number of sulfo group 3,4 [13]. The
complexes of Photosens and FA were obtained with the molar ratio of components
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FA/Photosens = 5.8. Absorption peak for Photosens is in the range of 676-679 nm. The
Photosens in 20 % glycerin is 2,8 and 1,8 times more photostable than without glycerin,
after 30 minute and 1 hour illumination, respectively. At the same time, the absorption
decreases of Photosens and its complex due to photobleaching is insignificant (by 7,75
and 5,1% following 1 hour illumination).

FA forms non-covalent stable complexes with ZnTOEt4PyP, ZnTBut4PyP,
TOEt4PyP and Photosens with different ratio of components for targeted PDT.

Illumination led to the loss of the absorbance in all bands of PS’s (200 to 700
nm). In the case of FA, illumination led to the loss of the absorbance at 280 nm
accompanied by an elevation of the absorbance at 350 nm. Increasing the illumination
duration leads to gradual reduction in the absorption of photosensitizer in control
samples and in complexes with FA. The formation of the new peaks at visible region did
not occur due to illumination.

The illumination can lead to the formation of 6-formyl pterin and pterin-6-
carboxylic acid (PCA) that act as a PS and therefore the complexes photobleached more
as FA concentration increased in complexes.

The addition of 20 % glycerin led to photostabilization of complexes and their
free components.

List of abbreviations

DU - pnnnnhliwnthl phipuyhw

I3 - dnjueent

dU - pnnnubiiuhphihquuunp

OJIT - poToguHaAMUIECKas TEPATUS

OK - donuesas kucnora

OC - porocencudbmmzarop

FA - folic acid

FPT - 6-formylpterin

PBS - phosphate buffered saline

PCA - pterin-6-carboxylic acid

PDT - photodynamic therapy

PGA - p-aminobenzoyl-L-glutamic acid

PS — photosensitizer

TOEt4PyP - meso-tetra [4-N- (2°-oxyethyl) pyridyl] porphyrin
Zn-TBut4PyP - zinc-meso-tetra [4-N-butyl pyridyl] porphyrin
Zn-TOEt4PyP - zinc meso-tetra [4-N- (2°-oxyethyl) pyridyl] porphyrin
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The current work pursues production goals, particularly from the prospect of expansion of
pear tree nurseries. In our republic the great part of pear tree nurseries dries out due to the bacterial
leaf blight, improper selection of rootstock and scion (grafter) varieties, as well as to the random
selection of rootstocks. Analyses on the planting stock quality have been conducted during the
work implementation in the nursery farm of Herher community considering the inosculation
results of various rootstocks. Application of different rootstocks in the nursery farms promotes the
establishment of saplings with high survival rate and productivity.

It is impossible to develop the branch of horticulture in the Republic of Armenia without
the operation of nuresery farm system and sustainable production of healthy, purebred, reliable and
high quality planting material. It is relevant to use the seed plants of Willow-leaf pear tree and
quince tree rootstock for the pear tree varieties investigated by our research group. Propagation via
shrubs has been singled out as an efficient method for clonal rootstock propagation.

Nursery — pear tree planting material — rootstock (stock for grafting) — stem of planting stock —
purebred planting material

Whuwwnwupt niuh wpunwnpwywl Lpwuwynipintt - hwnyuwbu  wnwladBune  inuwpyubph
punjwjudwu  gnpénud:  Iwlpwwbinnieiniund twildtune inuuiplyutph U666 Jwup  snpwlnud £
pwywnbnphw| wjpnjwéeph wwwndwnny, ufuwl puinpwé wwnyjwuinwyw) b ywnywuwnwgnt unpuntph,
wwwnwhwywl wywunyjwunwywUEph punpniejwu wpryntugned: I6phGn hwdwjuph wtuywpwuwihu
inuwnGuniintunid - wphuwwnwuph  Juwnwnpdwl  dwdwuwy, hwpdh wnubing wwppbp  wwwnywu-
nwywiutph hwdwéh wpnyniuputpp, Ywwwpdbp Bu JBppneéniggniulbp tnuwynieh npwyh yb-
nwptbpjw: Suywnpwlwhu tnuntuncpniuncd nwpptp wwwnywuinwywiutph yhpwenedp bwwunned £
pwpép ugnnwwuniejwdp W wpunwnpnnuywuntejwdp inuywpyutph hhduwnpdwunp:

Rwjwutnwuh Iwlpwwtwnnieintunud wnwlg  wnuywpwlwihu  nuntuntejwl  hwdwywngh
gnpénLutnLjwl, wnwlg wenng, Jwpepwunpun, hniuwih ni hwunuh npwyh nbuunieh Yugniu
wnuwnnnitejwu huwnpwynp £ qupgugut] yunnwpniénie)nLu:

NruncdUwuhpnientubph wpryntupnud wwpaqub) £, np jwjwgnuu ywnwunwywiubnp Bu
hwdwnynid nirhwwinbple tnwbidBunte ubpduwpnejutpp W uGpylehiune wpdwnwywiutpp:

SUywpwl — nwbdbunt inblywlynip — wwwndwunwlwy — nblwlynieh Grule —
dwpepwunpun nbywlynip

Pabora mMeeT NpoOM3BOJCTBEHHOE 3HAUCHHE, OCOOCHHO B Jiele PACLIMPEHUs ILIOLIaAeH
HacaX/eHuil. BONBIIMHCTBO HACAXICHUI TPYLIM B PECyOJIMKe BBICHIXAIOT OT OaKTepHAaIbHOIO
0JKOT'a, B pe3yJIbTaTe HEMPaBHILHOTO N30paHus MOIBOS M MPHBOSI, CIIy4allHOTo MoAbGOopa Mo/ BOCB.
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B nmuromHmKe, HaxomAmmMcs B obummHe ['eprep, Bo BpeMsl Hamlero MCCIIEIOBAHUS yUH-
TBHIBasI Pe3yJBTATHl CPACTaHUS Pa3IMYHBIX IIOJBOEB, OBUIM NPOBEICHBI aHAIM3BI O KadecTBe ca-
JKEHIEB. B MUTOMHUKE MCIONB30BaHHE PA3IMYHBIX IIOABOEB AT BO3MOXKHOCTb UL 3aKJIAAKH
BBICOKOH NPHKUBAEMOCTH U NMPOAYKTHBHOCTH HACAXKICHHH.

B PA HEBO3MOXHO pa3BHBaTh YCTOMUYMBOE IJIOAOBOJCTBO 0€3 CKOOPAWHHPOBAHHOM nes-
TEJIbHOCTH NMUTOMHHUKA M TPOHM3BOJACTBO 3[0POBBIX, YHUCTOCOPTHBIX, HAJEKHBIX, N3BECTHBIX, Ka-
YECTBEHHBIX CA)KEHIIEB.

HccnenoBanus nokasanu, 4To Jy4IIMMHU [TOJBOSMU SABJISIOTCS CESIHIBI UBOJIMCTON IpyIIN
M OTBOJBI aliBBI.

Tumomnux — casicerney epyutu — 00801 — 8bIXOO casacenya — ’-{quOCOpmelZZ cas’rxcerney

Our investigations are aimed at the study of growing peculiarities of pear tree
planting materials in the nursery farms considering the rootstock. Intensification
methods are considered to be actual in the branch of planting material production.
Intensification of nurseries implies the import of new rootstocks, their testing per
agricultural zones, then their introduction in the production, breeding of new rootstocks,
application of intensive technologies for the growth of planting materials, as well as
establishment of purebred and standard plant material. The current work is actual from
the prospect of nursery management in the Republic of Armenia. For the first time the
growing characteristics of pear tree planting stock per various rootstocks have been
investigated in the Her-Her community of VVayots Dzor region.

Materials and methods. The aim of the research is to investigate different rootstocks of
pear tree and their inosculation with regionalized varieties in conditions of Herher community of
Vayots Dzor region. In the result of investigations, efficient, high quality varieties with low cost
price should be selected, so as to grow dwarf planting material, as well as to establish and exspand
intensive nurseries in the Republic of Armenia. The experiments have been set up per each
rootstock in triple replication with 30 rootstock-scion pair in each repetition.

The standard pear tree varieties “Dzmernuk” and “Forest Beauty” have been selected as a
scion for our investigations.

The field experiments were implemented in the nursery of Herher community of Vayots
Dzor region within the vegetation period of 2018-2020.

During the vegetation period the records and calculations related to the growth and
development of rootstocks and grafted plants, as well as those about the output of planting material
were conducted according to the universally accepted methods developed by the 1.V Michurin
Scientific Research Institute of Horticulture (1973), through those developed by V.A. Kolesnikov
(1974), Karychev, K.G., Saveko, I.P. (2003), A.N. Tatarinov and V.F. Zuev (1984) [3; 4; 6; 10].

In the experiments the following methdos were implemented to propagate the clonal
rootstock - quince stock: shrub propagation and the willow-leaf pear tree was propagated via
seeds.

After growing the rootstocks, grafting was implemented and then in the second field of
experimental plot the survival rate was determined. The grafting per fusing each rootstock and
scion was implemented in 3 repetitions and 30 pairs were used in each replication [5].

The data on the planting material output were subjected to statistic analysis through the
method of two-factor experiment.

In order to determine the economic efficiency of the varieties recommended for the
production, the total monetary investments and the received incomes were taken into account [2].

Results and Discussion. Planting of the rootstocks produced through vegetative
method and via seeds was conducted in the experimental plot along 70x15cm? feeding
area.
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Our observations indicate (tab.1l), that the willow-leaf pear tree has a high
growing capacity. The stock of the quince tree gives way by 14.5 cm in its growing
capacity. Regarding the indices of root neck diameter the seed plant of willow-leaf pear
tree and rootstock of quince tree have recorded 0.8 cm-1.0 cm outcome, while the
willow-leaf pear tree has been distinguished by high branching capacity.

So, the analyses of tab. 1 data disclose that the rootstock of the willow-leaf pear
tree has an average growing capacity, while the quince stock has less than the average
growing capacity, however, the rootstock of willow-leaf pear tree has been distinguished
by high branching capacity.

Table 1. Rootstocks growing capacity before grafting

Rootstock Average height, cm Root neck diameter, cm
Willow-leaf pear tree 85.0 1.0
Quince tree stock 70.5 0.8

Studies on the survival rate of the grafts for different fruit varieties have been
conducted by the following authors: E.N. Sinskaya (1961), Ya.S. Nesterov (1962), V.A.
Polandjyan, et al., (1979), T.l. Makarenko (1987), E.S. Morikyan, G.G. Hovhannisyan
(1998), I.1. Zhungietu (1991), V.I. Senin, V.V. Senin (2005), etc [1, 4; 7; 8; 9].

Table 2. The grafting survivability (success rate) of the pear tree varieties per
the two-year average data /90 grafts in each rootstock-variety option/

o Grafting success rate (survivability), %
<5} D - n n
x = S c I field /spring testing/
[&] [«5) b= -
2 = &=
1] o< — =
s > o &
g 5 s S number %
£ 5 €
[%2) [
Willow-leaf Forest 302 181 60.0
pear tree beauty
Wwillow-leaf | 1) ok | 303 206 68.0
pear tree
Quince tree | 1y, nernuk | 338 189 56.0
stock
Quince tree Forest
stock beauty 338 213 63.0

The data of Table 2 testify that the Willow-leaf pear tree - Dzmernuk option
demonstrates high indexes, where high grafting success rate (68.0 %) has been recorded,
while in the option of Quince tree stock - Forest beauty the mentioned index was 63.0 %.

Relatively low result in inosculation has been recorded in the option of Willow-
leaf pear tree — Forest beauty, the index of which makes 60.0 %. It is noteworthy that
this index was only 56.0 % in the Quince tree stock — Dzmernuk option.

Our investigations have revealed that grafting success rate (survivability) declines
in spring and vegetation period due to the varietal peculiarities of the rootstock and
scion, incompatibility in inosculation, mechanical damages and grafting in unvaforable
conditions.
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Removal of the planting material and its delivery is the last and most important
stage in the nursery activities. The success of various procedures and quality of the
produced planting material is related to the organization of the mentioned work in most
accurate manners. Preparatory activities for this stage were implemented 1-1.5 month
prior to the removal of planting material.

The quality and varietal purity of the planting material was checked (shape and
fuzziness of leaves, color and fuzziness of shoots, growing capacity of the aboveground
part, the quantity). The planting material was removed in autumn.

The planting material is ranked in the first category, if it develops 3-5 roots with
35 c¢m length, which are covered with great amount of undamaged root hair, while the
stem 1is straight and the wounds in the sections of thickened shoots’ removal are well
recovered. The trunk height is 20-50 cm, thickness is 2-2.5 cm, the number of main
branches is 3-5 with 30-50 cm length.

In case of planting material of the 2nd category the deviations from the indices of
the abovementioned category should be insignificant, i.e. it is characterized with slightly
crooked trunk, shortness of the main branches and relatively small amount of root hair.

The planting materials of the third category, which are viewed as discards, have a
great number of damaged roots, the trunk is well crooked, while the key branches are not
developed due to which they are mainly replanted.

The subject of qualitative indices of the planting material were addressed in the
research works conducted by the following authors: A.A. Simonyan (1959), K.A.
Sergeeva (1971), V.K. Smykov (1982), I.S. Flyurtse, et al. (1982), E.Ye. Arakelyan
(1985), L.M. Smychenko (1987), V.E. Slavgorodskiy (1987), L.1. Sergeev (2003) [1; 7].

In case of willow-leaf pear tree rootstock the variety of Dzmernuk stands apart by
the high output (46.6 %) of first-category planting material (Table 3). In case of
combination of the Dzmernuk variety and Willow-leaf pear tree rootstock the output of
planting material fit for planting makes 98.0%. The combination of Quince tree stock
and the Forest beauty variety has been distinguished by the first-category planting
material (46 %). The combination of Quince tree rootstock and Dzmernuk has resulted in
great amount of fit-for-planting stocking material, the output of which makes 95.8 %.
The discard rate was high in the combination of Willow-leaf pear tree and Forest beauty
variety (6.0 %), while in case of Quince tree stock the same variety has recorded 7.0 %
discard rate.

Regarding the total planting material quantity the Dzmernuk variety together with
Willow-leaf pear tree has demonstrated remarkable output amounting to 206.0 items,
while the combination of quince tree rootstock and the variety of Forest beauty has
resulted in 213.0 planting material.

The output of second-category planting material in the combination of Willow-
leaf pear tree - Forest beauty variety has made 55.2 %, in case of Willow-leaf pear tree
and Dzmernuk variety the outcome of the second category planting material has made
51.4%.

In the combination of Willow-leaf pear tree and Forest beauty the output of
planting material fit for planting makes 94.2%, which lags behand the option of the same
rootstock and Dzmernuk variety combination by 3.2 %. The sum of the first and second
category planting material is considered to be that of fit for planting.

The discard or third category planting material has recorded low indices in the
option of Willow-leaf pear tree and Dzmernuk variety (2.0%).

The data of Table 3 indicate that in the combination of Quince tree stock and
Forest beauty the output of second category planting material makes 47.0%, and the
output of stocking material fit for planting amounts to 93.0 % which stays behind the
option of Quince tree stock and Dzmernuk by 2.8 %.
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In the combination of Quince tree stock and Dzmernuk variety the output of
second category planting material makes 95.8 %, while the output of the third category
planting material has made 4.2 %.

Table 3. The average data on pear tree planting material

Total Planting material output per categories
Rootstock Scion planti'ng | I I
material,
n number| % number | % number | %
Willow-leaf Forest 181 700 | 387 | 1000 | 553| 110 |60
pear tree beauty

Willow-leaf Dzmern 206 960 | 466 | 1060 | 514 | 40 |20
pear tree uk

Quince tree stock bForeSt 213 98.0 | 460 | 1000 | 470| 150 | 7.0
eauty

Quince tree stock Dzz”kem 189 680 | 360 | 1130 | 598 | 80 | 42

/Mathematical processing was conducted through the method of two-factor
experiment LSDys=9.43, Ex%=1.38/

Table 4. The indices of economic efficiency of planting material production for
different pear tree varieties (depending on the rootstock per 100 m?)

The total Production Sale outcomes
number of costs pgr per 100 m?
Rootstock Scion saplings 100 m,
produced thousand Monetary . N
i Profit, | Profitability
per 100 AMD income AMD level. %
2 ’ evel, %
m AMD '
Willow-leaf Forest 181 50.0 90500 40500 81.0
pear tree beauty
Willow-leaf Dzmernuk 206 50.0 103000 53000 106.0
pear tree
Quince tree Forest 213 50.0 06500 56500 113.0
stock beauty
Quince tree Dzmernuk 189 50.0 94500 44500 89.0
stock

Based on the circumstance that the rootstocks are planted in the experimental plot
with 0.75*0.15m? feeding area and for each rootstock 890 planting material per 100 m?
land area is produced, the sale price for a planting material has been estimates as 500
AMD also considering that produced planting material is annual and the 1% category
planting material has very poor branching capacity and is incomplete.

With respect to profitability level the Willow-leaf pear tree and Dzmernuk variety
combination has been distinguished (106.0%), while the same index in the option of
Quince tree stock - Forest beauty has amounted to 113.0 %.

Production costs per 100 m? land area have been calculated as 50 000 AMD,
while the prime cost has been estimated as 63.4 AMD.
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It is relevant to use the seed plants of Willow-leaf pear tree and quince tree

rootstock for the pear tree varieties investigated by our research group. Propagation via
shrubs has been singled out as an efficient method for clonal rootstock propagation.

Application of clonal rootstocks, namely quince tree stocks, promotes the

development of intensive horticulture.

~

10.
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B craree mpencTaBieHBl Pe3yJbTATl MHOTOJETHHX HHTPOMYKIMOHHBIX HCCIICTOBAHHI
Puya mirabilis (Mez) L.B.Sm. u3 cemeiictsa Bromeliaceae Juss. B ycioBusx opamxkepen EpeBan-
cKoro 0oTaHM4Yeckoro cana. M3ydeHsl 61oMopdonoruyeckie U 3KONOrHYeckiue 0COOEHHOCTH BH-
na. B pesynbrare uccneqoBaHuil JaHa OLEHKA IEPCIEKTUBHOCTH BU/A B O3CICHEHUH.

Puya mirabilis — unmpodyxyus — pocm u paseumue — pumoodusaiin

Innjuénid UEpYuwjwgywsd Bu Gplwuh pniuwpwlwywl wigne gEpdwnwl wwjdwulbnpnd
Bromeliaceae Juss. puwnwUhphg Puya mirabilis (Mez) L.B.Sm. wnGuwyh pwqguwdjw hUuinpnnniyghnu
hGwnwgnunientlilbph - wpnyntupUbpp:  NuncdUwuppywé Bu inbuwyh  YEuuwdnpdninghwywu W
Eyninghwywl wnwudbwhwwinynientllbpp: IGtnwgnunnienilubph wpnyniupnud inpdwé £ nbuwyh
hGnwlywpwjuntpjwl quwhwwnwywlp Yuwlwswuwwundwl puwquywnned:

Puya mirabilis — piunpnnniyghw — wé b quipquignid — $hunnpquils

In the article are presented the results of many years of introduction research of Puya
mirabilis (Mez) L.B.Sm. from the family Bromeliaceae Juss. under the conditions of the
greenhouse of Yerevan Botanical Garden. The biomorphological and ecological features of the
species have been studied. As a result of the research was given an assessment of the prospects of
the species in greening.

Puya mirabilis — introduction — growth and development — phytodesign

BBenenne B KyJapTypy HOBBIX BHIOB IO3BOJISIET PACIIUPUTH M OOOTaTHUTH accop-
TUMEHT PACTEHHUH, NCTIOIB3YEeMBIX B 03eJeHeHUH. C 3TOW TOYKU 3pEHHS] HHTPOTYKIIHOH-
HbIe pabOThI 10 M3YYEHHUIO HOBBIX SK30THUECKUX, MAIOPACIPOCTPAHEHHBIX BHIOB SBIIS-
IOTCSI aKTyaJIbHBIMHA. MHOTOJIETHHE HCCIIEOBaHUS OMOJIOTMYECKUX OCOOCHHOCTEH MHT-
POIYLIEHTOB, pUTMa POCTA U Pa3BUTHS, CIIOCOOHOCTH K IIJIOJOHOIICHUIO, K CEMEHHOMY U
BEreTaTUBHOMY BO30OHOBIJIEHHIO, IAIOT BO3MOXHOCTh OIICHKHU a/IallTallHOHHBIX BO3MOX-
HOCTEHl pacTeHui, ONpejeNieH!s] UHTPOAYKLIMOHHOW YCTOHUMBOCTU U MEPCIEKTUB UX
JJATbHEHIIET0 UCIIONb30BaHUs B 03€I€HEHHH.

CewmeiicTBo Bromeliaceae osHO M3 KpyNHEHIIMX CEMEHCTB CpeAn OHOJOIBHBIX
LBETKOBBIX PacTEHHH, KOTOpoe OOBEIMHSET COrjaacHo HH(popManuu 0a3bl JaHHBIX
World Flora Online 6omnee 3320 BumoB B cocraBe 55 pomos [9]. Tloutn Bce Gpome-
nueBsle pacrpocTpaHeHsl B HoBom CBere W MUING OAWH BUI — [IMTKEpHUS IIIOOBHTAsS
(Pitcairnia feliciana (A. Chev.) Harms & Mildbr.) Bctpedaercst B Tporideckoii 3amaaHoit
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Adpuxe (I'BuHest), cCOBepIIEHHO M30JIMPOBAHHO OT OCHOBHOTIO apeaina cemeicrBa. Pox
Ilyits, u3 moacemeiictea muTkepHUeBbie (Pitcairnioideae) cumraercs OJHUM U3 HHTE-
PECHBIX POJOB, HacuuThiBaeT 227 Buma pactenuit [9]. D10 HasemHble OeccrebenbHbIC
WITH Yallle [UTHHHOCTeOebHbIC, HEPEKO THIAHTCKUE TPaBbl, CTEOIH MPOCTHIC MM BET-
BHUCTbHIC, HHOT/Ia BMECTE C COLBETHSIMH, JOCTUTAIOLIME B BBICOTY HECKOIBKHX METPOB.
PacnpocTpaHeHB B OCHOBHOM B apHIHBIX 00JIACTSX, TITaBHBIM 00pa3oM B AHnax, ot Ko-
mym6mu 1o neHTpansHoro Ymmm. [IBa Bunma mpomspactaroT B Kocra-Puke. Bunsl myiin
pacTyT NPEUMYLISCTBEHHO Ha CKAJIUCTBIX CKIOHAX B ropax. PacTymme Ha OTKPBITBIX
BepIIMHAX AHJ, OHH IIOJY4al0T MAKCUMYM COJIHEYHOTO CBETa M JIETKO NEPEHOCAT OYCHb
pe3kue CyTOuYHbIe KoyieGaHUs TeMmreparypbl. HexoTopele BHIBI ITyHH HIpalOT OYeHb
3aMETHYI0 POJIb B PACTHTEIHLHOM MOKPOBE M HEPEIKO SIBISIOTCS JAHIIIA()THBIMHU pac-
TEHUAMH. MHOTHE BHIBI HIMEIOT A€KOpATUBHOE 3HauUeHHe [5].

OCHOBHOI#T IeNbl0 HacTOsIIEeH paboThl sBIsieTCs u3ydeHue Buaa Puya mirabilis
(Mez) L.B.Sm. u3 cemeiictBa Bromeliaceae B ycnoBusix opamkepeu EpeBanckoro 6ota-
HUYECKOTO caja i 00OoralieHusi aCCOPTUMEHTA [BETOYHO-IEKOPATUBHBIX PACTECHHH, HC-
MoJIb3yeMbIX B o3eneHenun. Puya mirabilis (ITyiis yauBuTensHas) — OpUTHHAIBHOE JK-
30THYECKOE, MAJIOPACIIPOCTPAHEHHOE B KYJIBTYpPE PACTCHHE.

[Ipu BBIMOJIHEHNWH NaHHOI paGoTHI OBUIM MOCTAaBICHBI CIEIYIOIINE 3aJauu: HC-
ClIeIOBaHUE OCOOCHHOCTEH pOCTa M PUTMa Pa3BUTHUS BHIA B YCIOBHUIX OpaH)KEPEH; BBI-
SIBJICHHE aJanTalliOHHBIX BO3MOXHOCTEH M3y4aeMoro BHJIa B 3aBUCHMOCTH OT YCIJIOBHI
NPOU3PACTaHUS U arpOTEXHUKH; M3YYCHUE OCOOCHHOCTEH CEMEHHOrO M BEreTaTHBHOTO
Pa3MHOXXEHUSI; OLICHKa MEPCIICKTUBHOCTH BHAA B KYJBTYpE.

Mamepuan u memoouxa. OGbekTOM HccienoBanus spisiercss Puya mirabilis (ITyitst yau-
putenbHast). [lo cucteme TaxTa/pksiHa BHI OTHOCUTCS K kiaccy Liliopsida, mogkmaccy Comme-
linidae, mopsiaky Bromeliales, cemeiictBy Bromeliaceae, moncemelictBy Pitcairnioideae, poxy
Puya.

PaboTa mpoBoamiIack B KOJUIEKIMOHHON opamkepee EpeBaHckoro 00TaHMYECKOTO cajia B
tegenue 13 et ¢ 2008 mo 2021rr. Cemena myiin 0putH momydeHsl B 2008 romy 1O NENeKTycy u3
O6orarnveckoro caga YHuBepcurera Poctoka (I'epmanus). Pactenns BbIpamuBaimch B cyocTpaTe
W3 CYIIIMHHCTOW 3emid, Topda u mecka (2:1:1). [ns BbISBICHHS OHORKOIOTHYECKHX OCOOEH-
HOCTeHl, pacTeHHs B TOpIIKax ObUIM pa3MeIleHbl B Pa3IMYHBIX SKCo3uLusxX. [Ipu onucanun Mop-
(oornyeckux OCOOEHHOCTEH pacTeHWH HCIIOIb30Balach TEPMHMHOJIOTHS, NPEJIOKEHHAs! B aT-
Jacax 1o onucatensHoi Mopdonoruu [1, 6, 7]. [Ipy n3ydeHns: Ce30HHOTO PUTMA Pa3BUTHS IPOBO-
I HaOJIOIeHNsT HaJl CPOKaMM HACTYIUICHHS OCHOBHBEIX (a3 pa3sBHTHs pacTeHU Mo oore-
npuHATON Metonuke [2, 3]. TepMUHOIOTHS BO3pACTHBIX COCTOSIHUIT IIPUBENICHa B COOTBETCTBHUH C
Kknaccudukanueit, pazpadorannoir T.A. PabotHoBbIM [4]. JITabopaTopHYIO BCX0XKECTh CEMSIH H3Y-
YaJi METOJIOM ToceBa B Yamku [lerpu Ha BiakHO# ¢umbTpoBansHOi Oymare. [Ipu oreHke mepc-
MEKTHBHOCTH BHJA B KYJIbTYPE YYHTBIBAJIUCH CIEAYIOLINE MOKA3aTelIN: POCT U PUTM PasBUTHS,
PETpOIyKTHBHAS CIIOCOOHOCTb, CTENEHb YCTOWYMBOCTH PACTEHUS K BPEIUTEIISIM U OOJIE3HSIM, JJIH-
TEJIbHOCTb COXPAHCHHUA NCKOPATUBHOCTHU, IIPUTI'OAHOCTD BUAA J1JIA O3CJICHCHUSA .

Pezynomamot u oocyscoenue. B Hactosimed pabote mpeacTaBIeHbl UTOTU WHT-
poaykiuu Puya mirabilis u3 cemeiictBa Bromeliaceae kak MepCrieKTHBHOTO BHIA JUIS
BBEJICHHA B KYJIBTYPY B KaU€CTBE HOBOTO JIEKOPATHBHOTO SK30THYECKOT'O PACTCHHS.

Puya mirabilis — MmHOrONIETHOE, BEUHO3ENEHOE, HA3EMHOE TPABSIHUCTOE PACTCHHUE
C MOHOKapITMUeCKUMH o0eramu, KcepopuT. B ecTecTBEHHBIX yCIOBHSAX pacTeT B IIEHT-
panbHOI yacTn bonmBuu B npoBuHumsax Tapuxa, Kouabam6a u B ceBepHON ApreHTHHE —
B npoBuHIMAX XKyxyi, Tykyman, Canpra [8]. [Ipouspacraer Oomnblei 4acTpio B Top-
HBIX palloHaxX AHJ, Ha CyXMX KaMEHHCTHIX CKJIOHAX, BBICOKOTOPHOM IUIATO, MOJHUMAsCh
10 1400-2600 meTpoB HaJ YpPOBHEM MODHI.

[lyiis yauBuTenpHast — OpIcTpopacTyinas Opomenusi, CBOOOJHO MPOM3BOIUT I10-
Oeru W maer OTBETJICHUs, GOPMUPYS TYCThIe PO3ETKH ImapoodpasHor hopmbel. O6pa3o-
BaBIIIHECS PO3ETKH MOHOKApPIUYHBIE, TO €CTh ITOCIIE IBETEHUSI OTMHPAIOT, a B Ia3yxax
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JIMCTHEB Pa3BHBAIOTCS HOBBIE po3eTkH. CTeOenb CHIBHO YKOPOYEH, KOpHEBas cHcTeMa
MolHasi, pa3BermieHHas. Ha 7-9 rogy >KM3HH B S5-TUTPOBBIX KOHTEHHEpax JOCTUracT
npumMepHO 10 40 cM BbIC. 1 10 60 cM IIHp., KOJINIECTBO 00pa30BaBIINECS PO3ETOK — IO
9. JIncTbs MHOTOYHMCIICHHBIE, CBETJIO-3€JICHBIE, KECTKUE, PACIIONOKEHHBIE aCHMMETPHY-
HO, y3KOJIMHEHHBIE, N30THYTHIC, HA KOHIAX WUIJOBUIHO BBHITSHYTHIE, YaCTO CBEPHYTHIC,
60-75 cM mi., ¢ MIMPOKUMH Biaragumamu 10 1,5 cMm mmp., o0pa3yloT pacKHIUCTEIC,
T'yCTBIE PO3ETKHU. JINCTBSI CBEPXY roJble, CHU3Y I'YCTO MOKPBITH OEIBIMU YEIIyHKaMH, IO
KpasiMm ¢ KproukoBaThiMH mumamu 0,1-0,15 cM mn., HampaBneHHBIMH Hazan. Lumsr
OUYEHBb OCTpPbIE, KPEIKHE, 3€JCHbIC, @ Ha CTAPHIX JIUCTHSIX, PACIONIOKEHHBIX CHU3Y B PO-
3eTKe — KpacHOBaTO-KOpHUYHeBbie. OCTAaTKH JINCThEB 00Pa3yroT 3alUTHOE MOKPHITHE Ha
OCHOBAaHHHU PO3ETKH.

L

‘m%&\}‘&

Puc. 1: a — pacteHue ¢ pa3BUBAIOIIUMCS [[BETOHOCOM; O — COI[BETHE C IIBETKAMHU

W3 neHTpa po3eTKH pa3BUBAETCS I[BETOHOC, OOBIYHO JIMHHBIN, OUY€Hb KPEMKUN C
OpakTesiMH, TOKPBITHII pacCestHHbIMU Yelryiikamu. HkHne OpakTen CX0XKHU C JIUCThIMU
PO3EeTKH, BEPXHUE — CEPOBATO-3€JIeHbIE, TUIEHYAThIE, TI0 KPaK YacTo C MUMaMU, IAPOKO
SIMIIEBUIHO-2JUTANITHYECKHE 110 3,2 ¢cM /L. ¥ 10 1,1 cM mmp., ¢ 320CTPEHHBIM BEPXHUM
koHoM 0,3-0,5 cm mr. I[BeToHOC M3HAYANBEHO MOYTH MpsSMOcCTOsIHA (puc. 1.a), mpu
co3peBaHNH IUTONOB u3rubaercs BHU3 (puc. 2.a). CoIBeTHe — NPOCTOE, PHIXIIOE
KHUCTEBHJIHOE, C 5—17 1BETKaMu, UMEET JAJIUHY OT 65 10 76 cM, AMAMETPOM OKOJO 1 cM.
L[BeTKH B COIBETHH 3aKJIAABIBAIOTCS aKPOIETANBHO (B HANPABICHWH OT OCHOBAHHA K
Bepxymike). L[BeTKH BOPOHKOBHIHEBIC, M30THYTHIE, IBETOHOXKH 10 2 cM uI. Yame-
JIUCTUKKA B YHUCIIE TpeX, OT IYyPIYpPHO-CEPHIX JIO CEepPO-3€JEHBIX, CIErKa MSICHCTHIC,
CBOOOJHBIE, MTOYTH TPEYTOJIbHBIE, C KOPOTKHM OCTPOKOHEUHEM, MOKPBITHI YelIyHKaMu
mo 5,5 cm g1 m 1,2 cm mwmp. JlemecTku B 4mciie TpeX, CBOOOAHBIE, ¢ HEOOIBITUM
OCTPOKOHEUHEM, IIMPOKOINHEHHBIE, KEIThIE C 3€JICHOBATBIM OTTEHKOM, TOJIbIE, 0 9 CM
1. v g0 1,3 cm mup. TerauHOK — 6, CBOOOAHBIE, HE3HAYUTEIBHO KOPOUE JIETIECTKOB, C
SPKAMH TIBUTbHUKAMH. Tlociie IBETEHUs OKOJIOIBETHUK 3aKPyYMBAETCS IO CIUPAIH
(puc. 1.6). Ilmomer cospeBator B TeueHue 3-4 mecsiueB (puc. 2.0), IBeT Iona
KopuuHeBbIH. [1noa-nokynuuaHas kopobouka, 10 2,3-3 cM . u go 1,6—1,8 cm mmp., ¢
3 rHe3maMu, IUIOJOHOXKa 10 2,3 cM 1. (puc. 2.B). KommuecTBo ceMsiH B OTHOU
kopobouke ot 2100 mo 3600. CemeHa HebobIIHE, Y3KOTpeyroabHbIe, 10 0,4 - 0,5 cM m.
n 1o 0,15 cM mmp., ¢ KpBUIOBHIHBIM OecuBeTHBIM npuaatkoMm (puc. 2.r). bnarogaps
HAJIMYHIO MIPUIATKAa CEMEHA PA3JIeTal0TCs OT PACTEHUs Ha paccTosHue 1-1,5 M.

Jis BBISIBIGHUST OCOOCHHOCTEH pPOCTa W Pa3sBUTHA PACTEHHH B YCIOBHUAX
OpaHXEePer U3YUCH ITUKI Pa3BUTHSI BUJIa OT CEMEHH JI0 3PENIOTO TeHEPATHBHOTO
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cocrosiuus. Cemena P. mirabilis mpopactaror B Tedenue 2-3 Henenb MpH TEMIIEPAType
23-27°C. XapakTepeH HaJ3eMHBII THII TpopacTaHus. BHauane U3 TpEIIMHBI HA CEMEHU
MOSIBIIACTCS TUIIOKOTHIIB C 3apoabimieBbiM kopenrkoM 0,1 cm an. [losBuBIIHEcs BCXObI
Pa3BUBAIOTCS JOBOJBHO OBICTpO (puc. 3.a). Uepes 10—15 muell pacTeHue mepexoauT B
I0BEHHJIBHOE BO3PacTHOE cocTosiHue. FOBEHMIIbHBIE pacTeHUs UMEIOT BBICOTY a0 0,5 cM
1 auaMeTp 10 | cM, TUCThs MPOIOJIToBaThie, cBeTio-3enensie, 0,2—0,7 cm mi. u 0,1-0,15
cM mmp. Y pacTeHHs yke cOpMHUPOBAaHA PO3ETKA, COCTOSINAs U3 3—6 JINCTHEB, KOPEHb
6oee mm MeHee xoporro pa3BuThid 0,5—1 cM . (puc. 3.6). Monosie pacTeHus yepes
2-3 MecsiIa IepexoaaT B IMMAaTyPHOE BO3PACTHOE COCTOSTHHE.

Puc. 2: a — IBETOHOCHI C II0AaMHI; O — CO3PEBAIOIINECS TUIOIb;
B — JIOKYJIMIM/IHAS KOPOOUKa; T — CeMEHa.

VimmaTypHOE pacTeHHe UMeeT IPUMEPHO 10 2,5 ¢M BBIC. U 10 4 cM mmp. JIucTes
B KosmuecTBe 110 13, mpomgonrosarele, 3eneHsie 10 1,5-2,5 cm a1 u 0,2-0,3 cm mmmp., ¢
MSTKHUMH 3€JeHBIMU IWTIaMH. | TaBHBIA KOpEHh OTMHPAET, PA3BUBAIOTCS MTPUIATOYHBIC
kopHH 10 4 cMm mi. (puc. 3.B). MMmmarypHoe coctosiHue anutcs 1-1,5 roma. Bupru-
HUJIbHBIE PACTCHHS UMEIOT po3eTkH 0 10 cM BbIC. M 10 15 cM B AuaM., TUCThs 10 5—12
CM 1. U Yy ocHOBaHus 10 0,6 CM IIMp., HIAIBI HA JUCTHAX 3€JCHOTO IBeTa, Oojee miu
MEHee JKECTKHe, KOPEHb MOYKOBATHIH, XOpOWIO pa3BHUTHIA (puc. 3.r). BupruHmibHOE
cocTostHUE y pacTeHus umTes 2-3 roga. Ha 4-5 roxy KU3HH pacTeHHE BCTyHaeT B MO-
JI0Jloe TeHepaTUBHOE cocTossHue. BricoTa pactenuit 1o 16 cm, nuametp kycrta 10 50 cm,
JTUCThs nuHeHbIe 10 60 cM n. u 0,7-0,9 cM mump. B ocHoBanuu Jincta. [Iumer Ha uc-
ThSAX OJIMKEe K OCHOBAHUIO CTAHOBSATCS KPACHOBAaTBHIMHU. B MOJOIOM I'eHEpaTUBHOM COC-
TOSTHUM pacTeHue 3amBeTaet (puc. 3.1).

Jyis M3ydeHusl Ce30HHOTO PUTMa Pa3BHTHUS OBUIM MPOBEICHBI MHOTOJETHHE (e-
HOJIOTHYECKHE HAOIIOeHNS 33 CPOKAMH HACTYIIJICHHsI OCHOBHBIX (a3 pa3BuTHs. B ocen-
HEe-3UMHUH NEePHUO/l, BCIAEACTBUE MOHMKEHUS TEMIIEPATyphl BO3/1yXa B OpaHKepee, poCT
y pacTeHuid 3ameisieTcss. HacTymienue cpokoB MBETEHHUS HE CTAOMIILHOE, BapUPyeT 1O
rogam. L[BeTeHne y pacTeHuii HaOMOIaeTCS B 3MMHE-BECEHHEE U B BECCHHE-JIETHEE Bpe-
M, aTcst 7—-10 cyTOK, MPOIOIDKUTEILHOCTD JKU3HH KaXKJIOTO OTIEIBHOTO I[BETKA KO-
potkoe — 1-2 nHs. B KOJUIEKIIMU OpaHKEPeu €CTh PACTCHUS] BTOPOTO MOKOJICHUS, KOTO-
pbie ObLTH BBIPAIICHBI U3 CEMSH PACTCHHH, MPOUIEANINX HHTPOYKITMOHHBIE HUCTIBITAHUS.
IoceBb ObuTn cienansl B 2017 roay, a nuBereHne HaOmonanock yxe B 2021 romy, To
€CTh PACTEHHS BTOPOTO TOKOJICHHSI TAK)KE 3aI[BETAIOT HA YETBEPTOM IOy )KH3HH.
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PE3VJIbTATBI UIHTPOAYKLIWY [TYHN YAUBUATEJIBLHOM (PUYA MIRABILIS (MEZ) L.B.SM.) B YCJIOBUSIX OPAH)KEPEH. ..

Puc. 3. Bospacrtasie cocrostaust Puya mirabilis: a — npopoctoxk (p); 6 — roBeHmibHOe pactenue (j);
B — uMMatypHoe (im); r — BupruauiabHoe (V); 1 — Mosogoe renepatusHoe (g1)

PemnpoaykTuBHas CIOCOOHOCTh MHTPOAYIICHTOB BO MHOTOM 3aBHCHUT OT CTCIICHH
COOTBETCTBUS OHOJIOTMH PACTCHH K HOBBIM YCIOBHSM Cpeiabl. [Ipu HHTPOIYKIITUH
pacTeHuil 00JbIIOe 3HAUCHHE UMEET HM3YyUYCHHUE MX ILIOJOHOIICHHUS, MIOCKOJIBKY CIOC00-
HOCTb JIaBaTh IOJHOLIEHHBIE CEMEHA — MOKa3aTesb aJalTalyud BUAA K YCIOBUSM BbIpa-
mmBaHus. CeMeHa y ITyWH UMEIOT OYE€HBb BBICOKHH MPOIEHT Ja00paTOPHON BCXOKECTH —
10 90 %, a Taxke MPOSBISAIOT CIIOCOOHOCTh K €CTECTBEHHOMY BO300HOBJICHHIO B YCIIO-
BHSX Opamkeped. braromaps pa3MHOXEHHIO MOCPEICTBOM CaMOCEBa M CIIOCOOHOCTH
pacTu mpaKTH4Yeckn 0e3 0co0oro yxona, pacTeHHUs IyHH OYEeHb OBICTPO paclpocTpa-
HSIOTCSI B TCIUTUIIC. YUUTBIBast 3TOT (DaKT, PEKOMEHIyeTCsl 00pe3aTh [BETOHOCKHI BO Bpe-
Ms IJIOZIOHONICHHUS, BO M30CKAHHE 3aCOPCHHUS TEIUTUIBI. YCrenHoe (OpMUPOBAHUE U
CO3pEBaHHUE CEMSIH €IIIe Pa3 MMOABEPIKAAI0T, YTO PACTCHUE XOPOIIIO MPHUCIIOCAOINBACTCS K
HOBBIM YCJIOBUSIM BBIpaIuBaHus. [|Jisi OTKPBITOTO TPYHTA IAHHBIA BUJ HE MPEACTABISET
YTpo3bl KaK MHBA3UBHOE PacTeHHE, TIOCKOJBKY B KIMMAaTUYECKUX YCIOBUAX T'. EpeBaHa
CaXeHIIBI IPOCTO HE BBDKUBYT.

Jnst BeisiBNeHUsT Oro3Kosiornueckux ocobennocreir P. mirabilis, pactenust Bbi-
pallMBAIMCh B PAa3IMYHBIX MHUKPOKIMMATHYECKMX W IOYBEHHBIX YCIOBHUAX. MHoro-
JICTHHE HAOIIOJICHUS BBIABIIIM, YTO PACTCHHUS HE TPEOOBATEIBHEI K CBETY, OHH XOPOIIO
pPacTyT Kak MoJ BO3JIEHCTBUEM MPSIMBIX COJHEUHBIX Jy4YeH, TaK U B TEHU U MOJYTEHHU.
JJi1 HOpMaTbHOTO POCTa PAacTeHHH 00s3aTeNIeH XOPOIIUi IPEeHaX, KOTOPBIA JOJDKCH
UMeTh BbICOTY 1,5-3 ¢M B 3aBUCHMOCTH OT BEJIMYMHBI ropiuka. [loiauB pacteHus: mpo-
W3BOJIUTCS TIPYU aKTUBHOM POCTE C BECHBI JI0 Hadaia OKTAOPS OJHMH pa3 B HEAEIIO, IOTOM
COKpaIaeTcsi 10 OJTHOTO pa3a B JBe Henenu. [locie co3peBaHHs CeMSH HEOOXOAMMO
YAQIATH PO3ETKHU C 3aCOXIIUMU [IBETOHOCAMH, YTO CIIOCOOCTBYET OBICTPOMY BOCCTAHOB-
JIEHUIO pacTeHUs U (HOPMHUPOBAHUIO HOBBIX PO3eTOK. Ilyisi JOCTATOYHO yCTOWYMBOE
pacteHue K OOJE3HIM U BPEAUTEIISIM.

VY myiiu yIUBHTENBHOM pO3eTKa KPYTJIoi (OpPMBI, IS B3POCIBIX SK3EMIUIIPOB
XapaKTepHBl XOPOHIO C(OPMHUPOBAHHBIC MOIYIIKH, COCTOSIIHECS W3 JJIMHHBIX JIUCTHEB,
LBETOHOC TAKXe JUTMHHBIN, KPETKUH, BO BpeMsl IUIOJOHOMICHUS CBUCAOIIHICS (pHC. 2.3),
MOATOMY pacTeHue TpeOyeT Hemanao MmecTa. g HOpMallbHOTO POCTa W Pa3BHTHUS
pacTeHUl OUeHb BaXKHO MPaBUIILHO IMOI00paTh KOHTEHHEPHI 1Mo GopmMe U pa3Mmepy,
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H.I'. AJIEKCAHAH

HAJ0 YYUTHIBATh MPOMOPLUH MEKIY BEJIUYMHOW KaJKd M pacTeHHEeM. BHemHuil Bua
IyHN YHHUKaJbHBIA, OPUTMHANBHBIA, OJlarojgaps 4eMy MOXKHO CO3/1aBaTh I'apMOHHUYHO
COYETAIOIIMecs] KOMITO3UIIMY C APYTHMH CyKKyJeHTaMu. [Ipu coctaBieHHn KOMIO3UIMN
TaKke HEOOXOIMMO YUYUTHIBATH COBMECTUMOCTb pAacTeHHH MeXIy coboi U ux
TpeOOBaHuUs K BHEITHEH cpefe.

MHoroneTHre HAOTIOACHNS Hajl ABYMs TIokosreHusiMu P. mirabilis mokaszamu, uto
Iyia 4pe3BbIYaiiHO BHIHOCIMBOE U YCTOMYHMBOE B KYJIbTYpE PACTEHHE, XOPOILO PacTeT B
YCIOBHAX NPSMBIX COJNHEYHBIX JIyded, B TEHH M IOJIYTCHH, MaJO IOPa)KaeTCs
BPEAUTEISIMH U OOJIC3HAMU.

D¢ dexTuBHBIM cIOCOOOM pPa3MHOXKCHHS BHIA SIBIICTCS CEMEHHOE pa3MHOXKe-
HHe, BpeMsi [oceBa — JIeTo. YcCrelHoe (OpMHUPOBaHKME U CO3PEBAHHE CEMsIH, CIIOCO0-
HOCTh K CaMOCEBY €llIe pa3 MOJBEPKAAI0T TOT (akT, 4TO MyHa YAWBHUTENbHAs XOPOIIO
alanTUPOBAJIACh K HOBBIM YCJIOBHSIM BBIpAIllMBaHMs B opamxepee EpeBaHckoro 6oraHu-
YECKOro caja.

Ha ocHoBanum mpoBeneHHBIX HcciemoBanuit P. mirabilis pekomenayercst Hamu
KaK J5K30TUYECKOC pPACTCHUC I HMCIOJIb30BaHUA B 3UMHHUX CalaX, B (I)HTO}IHSafIHe
HUHTEPHEPOB M O3CICHCHUH MOMENICHHH DPa3IMYyHOro (hyHKIMOHANBHOTO Ha3HAYCHWUS.
[Tyity MOXKHO HCIIONB30BAaTh KaK aKLECHTHOE pacTeHHE, a TaKKe M HPH YCTpoicTBe
Pa3IHYHBIX KOMITO3HIHMH C CYKKYJICHTHBIMH PACTCHHSAMH, ISl CO3IaHUS KaMEHHCTBHIX
caJoB.

AHanu3upys pe3ysibTaThl MHOTOJICTHHX HCCJICIOBaHHN, MOXHO CHIENaTh BBIBOJ,
YTO Myla yIAWBUTENbHAS SBISETCS IIEPCIICKTUBHBIM BHAOM Ul BBEICHUS B KyIbTYpy B
Ka4yecTBe HOBOT'O JICKOPATHBHOT'O AK30THYECKOTO PACTECHHUS.
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HccnenoBanne MOCBSIICHO M3y4YCHHUIO OMONOIMYECKHX OCOOCHHOCTEH INTaMMOB XJe6o-
MeKapHBIX Apoxoked Saccharomyces cerevisiae, a Taxke BIMSHHS JUIATEIBHOTO IMOJJIEPIKAHUS
(1996-2021rr.) B 1aGOPATOPHBIX YCIOBHAX HA X (EPMEHTATHBHYIO aKTHBHOCTb.

Saccharomyces cerevisiae — nodvemuas cuna — a-enoko3uda3HAsL AKMUBHOCTIL —
OCMOCMOUKOCHIb — 2EHEPAMUGHASL AKMUBHOCIb

NeuntUbwuhpnegnitlp Uhpywé b hwgwehudwl fudnphgh' Saccharomyces cerevisiae punwdubph
yEluuwpwlwywu puntpwantphl, huswbu Lwle jwpnpwnnp wwdwuutpnd Gplwnwnle wywhwwudwu
(1996-2021 pR.) wgntgniejwup Upwlg $Enutunwihu wynhyniejwu Yypw:

Saccharomyces cerevisiae — ybnwipwné nLd — a-qynLynghnwquihl wlinhynieinil — oudninhly
YuynLunipynLl — qEUGEpWnnhY wlwnhynrpintu

The research is focused on the study of biological properties of baker's yeast strains
Saccharomyces cerevisiae, as well as the effect of long-term maintenance (1996 - 2021) in
laboratory conditions on their enzymatic activity

Saccharomyces cerevisiae — elevating power — a-glucosidase activity —
osmotic stability — generative activity

OcHOBY MHTEHCH(HKAIUU TpoIliecca OPOKCHHS W CO3PEBaHUS TecTa B XJeOOo-
MIEYCHUN COCTABIIIOT OMOJIOTHYECKUE OCOOCHHOCTH UCTIONIB3yEMBIX IITAMMOB APONOKEH
[2, 13]. Panee BemonaeHHbIe uccienoBanus B HIIO xnebomnekapHOH MpOMBIIIIICHHOCTH
collepKaT yOeqUTENbHBIC JT0KAa3aTelbCTBA BAXXHOCTH 3HAUYCHHS O-TJIOKO3WIAa3HOM ak-
TUBHOCTH Jposxoked s xiedoneueHus [10]. Jpoxoxu ¢ BRICOKOH ManbTa3HOU (0-TIIO-
KO3WJa3HOH) aKTUBHOCTBIO IPY 3HAYMTEILHO MEHBINEH JTO3UPOBKE YCKOPSIIOT MPOIECC
TECTOBEJICHUS U CIIOCOOCTBYIOT TOJIYUCHHUIO XJIeOOO0YTOUHBIX U3 ¢ KaueCTBEHHBI-
MU TIoKa3atessmu [6, 12, 16].

[TpousBocTBEHHAsT KyJNbTypalibHAsl Cpelia, B KOTOPOM BBIPAIIUBAIOTCS JIPOMOKH,
COJIEPKHT PsiJ] BENIECTB, 00YCIaBIMBAIONINX €€ OCMOTHYeCKOe jJaBieHue. Cnenyer yun-
TBIBATh OCOOCHHOCTH IPOXKKEHN CHIKATH CBOIO ()ePMEHTATUBHYIO AaKTUBHOCTD B MPHUCYT-
CTBUHU BEIIECTB, MOBBIIIAIOIIMX OCMOTHYECKOE JIaBJIEHUE, UTO OTpa)kaeTcs B IOKazarese
HX OCMOYYBCTBHUTEIBHOCTU [6]. 3HaU€HHUE 3TOT0 MOKa3aTels B XapaKTePUCTUKE MTPOU3-
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BOJICTBCHHBIX IIITAMMOB XJICOOMEKAPHBIX JAPONOKEH OCOOCHHO BO3POCIIO B CBSI3U C TEM,
YTO OCHOBHBIM HAIPaBJICHUEM TEXHOJOTHYECKOTO IPOTpecca B JPOKKEBOM MPOU3BOI-
CTBE SIBIIICTCS MCIOJI30BAHUE YCKOPCHHBIX METOJIOB BHIPAINMBAHUS JPOXKKEH B BBICO-
KOKOHIICHTPUPOBaHHO# MenaccHoit cpene (mpu KP = 6-8). Ilpu 3ToM ckopocTh pocTa
CaxapOMMUIIETOB MOBBIIIAETCS, B CBSI3U C YEM yBEJIMUYUBAETCS BbIXoa apoxxkeit [10]. Oxn-
HaKO B BBICOKOKOHIICHTPHPOBAaHHOM MEJIACCHOM PaCTBOPE pe3de BBIABISIETCS BIMSHUC
BpEIHBIX BEIIECTB CHIPhS HA IPOXIKEBBIE KIICTKH, a IMEHHO OBICTpee MajaeT CIoco0-
HOCTB CaXapOMHIICTOB K Pa3MHOXKCHHIO B IPOIECCe IMEPECEBOB, UTO HE MO3BOJIACT MPH-
MEHSATh TEXHOJOTHH JJIHTEIBHOTO KYJIbTUBHPOBAHUS C MHOTOYHCICHHBIMU IPOU3BOJ-
CTBEHHBIMH cTaavsiMu [4, 17].

Ilenpto paboOThI SBISUIOCH M3bICKAHHWE aKTUBHBIX KYJIBTYp Saccharomyces cerevi-
siae, U3ydeHre WX TEXHOJIOTHYCCKH IEHHBIX OMONOTHYECKHX OCOOCHHOCTEH, MOCIIeyTo-
masi CeNIeKIUs MTaMMOB XJIEOOTIEKapHBIX JPOXKEH B YCIOBHSIX JIPOXIKEBOIO M XJiebo-
OYJIOYHOTO MPOM3BOJACTB, & TAKIKEC HCCICIOBAHHE BIMSHHS JUTUTCIHHOTO IOAICP KAHUS
(1996-2021 rr.) B 1a00pATOPHBIX YCIOBHUSIX HA UX (DEPMEHTATUBHYIO aKTHBHOCTb.

Mamepuan u memoouxa. OObEKTaMU HCCICAOBAHUS CIYXKHUIH 25 IPOXKKEBBIX KYIBTYD,
BBIJICJICHHBIX M3 00pa3loB MECTHBIX XJICOHBIX 3aKBACOK CIIOHTAHHOTO OpOXKEHUS (TTXMOpP) U
CyXUX IEeKapcKux Apoxoked npoussojcTBa Hunepnannos, ®panuuu, Typuuu, a Takke noiydeH-
HBIE B Pe3yNbTaTe CEJCKLUUH B IPOM3BOJICTBEHHBIX YCIOBHUSIX AOOBSHCKOTO 3aBOJa IEKAPCKHX
nposokei. OTOOp MTaMMOB NMPOBOIMIM HO Ta3000pa3yroniell CHOCOOHOCTH IPOJOKeH B TpyOKax
Jyn6apa.

OToOpaHHBIE KYJIBTYPHI HICHTH(UINPOBAIN HA OCHOBAaHHH M3YYCHUSI KOMIUIEKCA KYyJIbTY-
pasHO-MOphoorHYecKruX U (PrU3n0I0r0-ONOXMMHUYECKHX cBOMCTB [1,14,15].

IMogpeMHYIO CHITy IPOXGKeH S.Cerevisiae ompemensuiy yCKOPEHHBIM METOIOM BCILTBIBAIO-
IIEro MIApHKa, C NCTIOIb30BAHNEM MIIEHNIHON MyKH 85 % momorna. ManbTa3zHyIo U 3UMa3HYyIO aK-
TUBHOCTH ompexnersui 1mo Bpemenn Boiaenenust 10 mu CO, npu cOpaxusanun 20 M 5 %-HOrO
pacTBOpa ManbTO3bl MM CaXapo3bl JPO}OKAMH, B3ITHIMU B KomudecTBe 2,5 % Kk 00beMy cpelsl, B
MHKporaszoMmeTpe cucremsl Enerkoro [3].

OnNTUMaNIBHYIO TeMIIepaTypy OpOKeHHs! yCTaHABIMBAIU MO KOJMYECTBY BBIACIUBILIETOCS
CO, nipH pa3IUYHBIX TEMIIEpaTypax BECOBBIM METOJOM B KOJIOAX C CEpHOKHCIOTHBIMU 3aTBOPAMHU
Meticens. OcMOYYBCTBUTENBEHOCTh M3YydYalk MO0 MOAN(HIMPOBAHHOI HAMU MeTOIUKe YaiiTa, 1o
pasHHIE BO BPEMEHH MEXIY IMOIBEMHOW CHIIOW IpoXokeld B TecTe 0€3 COMM M B TecTe C
MOBBIMIEHHON KOHIEHTpanuen conu (1o 4 %, Bmecrto 3,35 % mo Yaity [7].

OrneHKy TreHepaTHBHON aKTHBHOCTH IPOXOKEH MPOBOJWIN ONPENEIeHHEM OTHOCHTEINb-
HOTO KOJIMYECTBA MEJIKMX KJIETOK B MATOYHBIX JPOXOKAX MPH MOACYETE UX MOJ MHKPOCKOTIOM [3].

OmnpeneneHne CTOMKOCTH APOXOKEH K Meacce NPOBOAMIM B MENacCOBOM PacTBOpE C
conepxkanuem 10 % CB Bmecto 5 % NPUHATHIX IO METOAMKE, TaK KaK COBPEMEHHAs TEXHOJIOTHS
MOJTy4eHUsI GnoMacchl XJIeOOMeKapHBIX IPOXOKEH OPUEHTHPOBAHA Ha UCIIOJIb30BaHHE YCKOPEHHBIX
METOJIOB BBIPAIIUBAHMS JIPOMOKEH B BHICOKOKOHIIEHTPUPOBAHHOW MenaccoBoi cpene. Ompenere-
HHE CTOMKOCTH TOTOBOH MPOAYKINH JPOXoKeH (BIaXKHOCTBIO 75 %) MpU XpaHEHWH POBOAMIIH IO
BpPEMEHH pPa3MsTYeHHs JpoxcKeld B TepMocTaTe. CTOMKUMHU CUHTAIOTCS IPOMOKH, KOTOPBIE MPH
35°C coxpansroT kKoHcucteHnuio 100 4 u 6onee [3, 7].

O1eHKyY TeXHOJIOTHYECKHX CBOUCTB ITaMMa S-1 B Xi1e00neueHn: MpOBOIIIIH IO BBITICUKE
ONBITHBIX 00pa3ioB xyeda 8§, 9, 11].

Cpena noazepxaHusi APOAOKEBBIX KyIbTyp — cycio-arap 10 % cyxux Beuiect (CB). Ile-
PHOIUNYHOCTH MIEPECEBOB — pa3 B IO,

M3yuennnie KyJabTypbl: Saccharomyces cerevisiae: 8 mrrammos (Homepa 100, 101, 105,
107, 110, 115, 123 u 131) BbIgeneHsl U3 00Pa3LOB XJIEOHBIX 3aKBACOK CIIOHTAHHOTO OpOYKCHUS
(TTxmop) cen I'opucckoro n Cucnanckoro paioHos, Map3 CroHuK; 6 mramMmoB (Homepa 60, 63, 67,
71, 79 u 82) BBIIETEHBI N3 00pa3IOB XJIEOHBIX 3aKBAaCOK CIIOHTAHHOTO OposkeHHs (TTXMOop) cen Ce-
BaHCKoro 1 ["aBapckoro paiioHoB, Map3 ['erapkynuk; 2 mramma (Homepa 90 u 99) BbIeneHbI n3 00-
pa3loB XJIeOHBIX 3aKBAaCOK CIIOHTAHHOTO OposkeHHst (TTXMop) cen Criurakckoro paioHa, Map3 Jlopu;
4 mramma (Homepa S-1, S-3, S-4 u S-5) mosy4eHs! B pe3ysbTaTe CENCKIMH B MPOM3BOJCTBEHHBIX
ycnoBHUsAX AOOBSIHCKOTO 3aBOJA MEKAPCKHUX APOACKEH M 5 MITAMMOB MOTYyYEHBI ITyTEM BbIICICHUS
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YHUCTBIX KYIBTYp M3 CYXHX Ipoxokei npomssoactBa ®panumu (2 mramma, Homepa F-1, F-2),
Hunepnannos (1 mramm, Homep H-1) m Typumm (2 mramma, Homepa T-1, T-2). Bee nccneno-
BaHHBIC IITaMMBI ITPEACTABJICHEI 0] CBOMMH J1a00paTOPHEIMI HOMEPAMH.

Pesynemamut u o6cysycoenue. OnpeneneHre razoo0pasyromieil crocoOHOCTH
JPOXCKEH B coo10BoM cycie KoHeHnTpamueii 10 % CB B pyOkax yHOapa mo3Boianio
u3 58 KynpTyp oTOOpaTh 25 Hambojee CHIBHBIX ra3oo0pa3oBareneif, C BBIJCICHHEM
7-9 M CO; 3a 24 4. Ha ocHOBaHMH TaKCOHOMHYECKHX HCCIICOBaHUI OTOOpaHHBIC
mITaMMbl OBLITM OTHECEHBI K BHay Saccharomyces cerevisiae. MUKpOCKOTIPOBaHHE MO~
Ka3aJio, 9T0 Hambojee KpymHbIMA pasmepamu (8-9 x 11-13MKkM), B CpaBHEHHH C IPYTH-
MU IITaMMaMH, OTJIMYAIOTCS KJICTKH ITaMMma S-3.

OCHOBHBIMU KPUTEPHSAMH IaJbHEHIIEr0 UCCIEAOBAHUS IITAMMOB JIPOXIKEH ObI-
JIM TIOJbEMHAs CUJIa, OCMOYYBCTBUTENIFHOCTD, 3MMa3Has MU MaybTa3Has akTUBHOCTH. U3
25 mITaMMOB BBICOKYIO MOBEMHYIO CHIIy UMenu mrammer S-1, S-3, S-4, H-1, F-2 u T-1
oT 6 MuH y mtaMMa S-1 1o 8-9 MuH y Apyrux mTaMMOB. DTH K€ IITAMMBI SBIISIOTCS
HauOoJee MepCHeKTUBHBIMU 1O APYTUM OMOXMMHYECKUM MPU3HAKAM, TI0Ka3aB BHICOKYIO
3uMasHyo (21-25 MuH) ¥ ManbTa3Hyto (25-30 MUH) aKTUBHOCTH.

HccnenoBanne BIMSHHUA TEMIIEPATYphl Ha CHITy OpOXKEHHS IpOOKeH mokasalo,
YTO MITAMMBI Pa3IHYaloTCs ONTHMAIBHBIME TeMIepaTypamn opoxenns (28-34°%). Hau-
OoJsiee TEPMOYCTOHYMBBIM II0 CPABHEHHUIO C JAPYTMMH HCCIEIOBaHHBIMHU IITAMMaMH SB-
ssiercs wramM 100 ¢ MakcUManbHOM TeMIepaTypoi - 43°,

Jnst XapakTEpHCTHKHM IITaMMOB XJICOOTIEKApHBIX IPOXOKEH Kak IPOM3BOJ-
CTBEHHOH pachl HEMaJTOBAKHOE 3HAYCHHE MMEIOT IOKAa3aTesd YCTOMYMBOCTH MX K Me-
nacce [3]. B pe3ynbrare mpoBEACHHOTO MCCIEIOBAHUS TOIBKO CENEKIIMOHHBIE IITAMMBI
BhIIEpKaJIM 6 U OoJice MEPECEeBOB B MEJIACCOBOM pacTBope ¢ conepxkanuem 10 % CB,
yTo cooTBeTcTBYeT 100 % ycToitunBoCcTH mITaMMOB K Menacce. Hanbompimee xommdect-
BO IIEPECEBOB MO 12 BIAEpkKAIN MTaMMBI S-1 1 S-4.

OmHaKo APOXOKH, YCTOHYMBEIE K BBICOKMM OCMOTHYECKHM JaBJICHUSIM, CO3/1aBac-
MBIM B CpeJie caxapaMH, HE BCErJa Tak K€ YCTOMYMBHI K JaBJICHUSIM, CO3aBEMBIM CO-
JsiMA. B CBSI3M ¢ 3TUM M3Y4YEHO BIMSHHE TOBBIIICHHOTO COAEP>KaHUS XJIOPUCTOTO HAT-
pus (1o 4 %) Ha mogbeMHYIO cuiy Iposxoked. [lonTBepaunack 3aBUCHMOCTE OpO TUITh-
HO#l akTHBHOCTH Jpoxokeidl or koHueHtpaunu NaCl B cpene. Tem He MeHee Bce wHc-
IbITaHHbIE 25 KyJNbTYp MO [OKA3aTeN0 0CMOYYBCTBUTENbHOCTH OT O 10 10 MUH oTBEya-
10T TpeOOBaHMSAM, NIPENBIBISIEMbIM AKTHBHBIM IITaMMaM XJIEOOIEKapHBIX APOXIKEH
[10]. Ha mogpemuyto cuiny mrammoB H-1 1 F-2 noBbITieHre KOHIIEHTPALUN XJIOPUCTOTO
HaTpHs HE BIUIO.

HUccnenopanue uyscTBuTenpHOCTH apoxokeit kK NaCl mokasaino, 4to B 3HAYHTEIH-
HOI Mepe CTerneHb YyBCTBUTEIBHOCTH 3aBUCHUT Kak OT IITaMMa, TaK ¥ OT BHJIa COpak1Bae-
MOTO caxapa. BbIfBIeHO, 4To B HaWOOJIBIIEH CTENEHH XJIOPUCTHIM HATPUIl MONABIAET
cOpakMBaHIE MAIBTO3bI M B MEHBINCH cTeneHn — caxaposbl. N3yuenue Brusaust NaCl va
MaJIbTa3HyI0 aKTUBHOCTb 25 KynbTyp IpOXOKEH I0Ka3ajlo, YTO HaWMeHee YYyBCTBH-
TENBHBIMH K COJIH SIBJISIFOTCS 6 I1TaMMOB. M3 Tabi1.1 BHIHO, YTO XJIOPUCTHIA HATPHIA B KOH-
neHTpauuu 1,5 % He BIMAET HAa CKOPOCTh COPAKMUBAHMS MAIBTO3bl STUMH IITAMMAMH.

Ha ocHoBe mnpoBefEeHHBIX HCCIEJOBaHMM, KOMILJIEKCA TEXHOJIOTMYECKH LEHHBIX
CBOMCTB JPOXIKEBBIX KYJIBTYp B Ja0OpaTOpPHUH U MOJYYEHHBIX PE3yJIbTaToOB, IITaMM S-1
ObUT 0TOOpaH JJIS UCTIBITAHUHA B TIPOW3BOJCTBEHHBIX YCIOBHAX AOOBSHCKOTO 3aBOAA Iie-
KapCKUX APOIKIKEH.

MatouHbIe IPOXIKH ITaMMa S-1 XapakTepU3yIOTCsS CPABHHUTEIHFHO HEOOIBIIUM
conepxxanneM 10-15% menkux KiIeTok (mpu AOMycTHMON HOopMe 10 25%), 94TO CBHE-
TENBCTBYET O BEICOKOW TeHEPaTUBHOM aKTHBHOCTH mTammMa. llltamm S-1 Giaronaps BBI-
COKOW OCMOCTOMKOCTH I0Ka3ajl B IPOLIECCE BBIPAIIMBAHUS JIPOXIKEH B MEIAacCOBOM
pactBope koHueHTpanuen 15% CB noBbllIeHHY0 YAEIbHYI0 CKOPOCTh POCTA HA CTAJUH
BUH (0,289 gac-1 Bmecto 0,249 uwac-1) mo cpaBHeHuto co mrammom Opecckas-14 cor-
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JIACHO TEXHOJIOTHYECKOMY PETIIaMEHTY 3aB0JIa, & TaKKe 0oJee BBICOKHI BBIXOJ Onomac-
cbl (BbIXOJ Apoxket Ha 9 % Oonplie, yeM B Bapuante co mrammom O-14). IIpeccoBan-
HBIE JIPOOKH, TTOTYIEHHBIE C HCTIOJIB30BAHUEM IITaMMa S-1, OTIIMYAI0TCS OBBIIIECHHBIM
conepxanreM cyxux Bemects — 30,3 %.

Ta6auua. 1. BiusHue X10pucToro HaTpust Ha MOABEMHYIO CHITY M MaTbTa3HYIO aKTHBHOCTD
HanboJiee 0CMOCTOMKUX KyIbTYp npoxokeit (n=5; p<0.05)

IItammel | ManbTa3Hast akTHBHOCTb, MUH INoxbemHas cuna, MUH OCMOYYBCTBUTEIBHOCTS,
MHH
6e3 NaCl NaCl, 1,5% 6e3 NaCl NaCl, 4%
S-1 25,00+0,44|  25,00+0,63 6,00+0,44 7,00+0,31 1
S-3 27,00+0,63 27,00+0,77 6,50+0,31 7,50+0,31 1
F-2 29,00+0,89 29,00+0,44 9,00+0,44 9,00+0,31 0
H-1 30,00+0,89 30,00+0,63 10,00+0,31 | 10,00+0,31 0
S-4 25,00+0,31 25,00+0,44 7,00+0,31 8,00+0,44 1
T-1 28,00+0,77 28,00+0,89 8,00+0,63 10,00+0,44 2

CnocoOHocTh mTaMMa S-1 pa3BUBATECS B CPEZE € MOBBILIEHHBIM OCMOTHYECKUM
JIaBIICHUEM, TTO3BOJISIET NIPH KyJIbTHBUPOBAHNH Ha MPOU3BOICTBEHHBIX CTAAMAX B MeJac-
COBOI cpejie ¢ TIOBBIIIEHHOW 00CEMEHEHHOCTBIO TOCTOPOHHEH MUKPO(IIOPOii, MoTyyaTh
TOTOBYIO TNPOJYKIHIO BBICOKOTO KadecTBa C MOABEMHON cuioi 6-7 MuH. JTO MOJ-
HOCTBIO COTJIACYETCSl C JINTEPATypHBIMU JaHHBIMU O TOM, YTO MOBBIIICHHOE OCMOTHYEC-
KO€ JIaBJIeHHE cpelbl ABisieTcs] (aKTopoM, 00yCIIaBIMBAIOIIUM €€ 3al[UTHBIE CBOWCTBA:
JVKHAE APOXIKEBBIE TPUOBI B BBICOKOKOHIIGHTPHPOBAHHOW MEIACCHOW Cpeae pa3MHO-
KaroTCA 3HAUYUTEIBHO MEJIEHHee, YUeM CaXapOMHIIEThl BBUAY TOTO, YTO BHYTPUKIETOY-
HOE OCMOTHYECKOE JJaBJICHHE MOCIEAHMUX B 2 pa3a Belwe [3].

Ta6uuna. 2. KauecTBeHHBIE MTOKA3aTENN IPOKKEH, TecTa 1 Xieba, OITydeHHBIX
C MPUMEHEHUEM MTPECCOBAHHBIX APOXIKEH ONMBITHOrO mTamma (n=5; p< 0,05)

IpeccoBanHbIe IPOAKIKH, 75% BIaKHOCTBIO
INokazatenu Kommepueckue nposxoku S-1
(KOHTpOJIB) (onbIT)
Jpoxiku
TlogbemHuas cuaa, MUH | 15,00 £1,78 | 5,00 £0,89
Tecto
BpomuisHas aktuBHOCTS, Mi1 CO,/20 T 9,00 £1,41 20,10 +1,26
KomyecTBo JpOXOKEeBEIX KICTOK, MITH/T 120,00+2,28 175,00+1,41
ITpoomKNTETEHOCTE OPOKEHNUSI, MUH 60 30
IIpOAOIKUTENFHOCTD PACCTONKH, MUH 40 25
Xi1e0
Bec | GyxaHku, T 700 700
OOBEMHBIN BBIXOJI, MIT 450,00+4,04 576,00+£2,82
Topucrocts, % 70,0+£2,0 75,00+1,78
Bnaxnocts, % 43,6 43,5
KucnorHocts, °H 3,0 3,0

OkoOHYATENbHYIO OLIEHKY TEXHOJIOTMYECKHX CBOMCTB MITaMMa S-1 IpOBOAMIN MO
BBITIEUKE OMBITHBIX 00pa3ioB xjeba [8,11].

W3 tabn. 2 BUAHO, YTO B pe3yJibTaTe NIPUMEHEHNSI HOBOHW JPOXKIKEBOW KYJIBTYpPhI
ynydmaercs: OpoauisHas akTuBHOCTE TecTa (20,1 mir CO, y mramma S-1 mpotus 9,0 —y
KOHTpPOJIbHOTO0). OTBITHBIE 00pas3Ibl XJ1e0a OTINYaIUCh JTyUIIed TOPUCTOCTHIO MSIKHINA.
[Ipu onMHAKOBOM C KOHTPOJIBHBIM 00pa3ioM Bece 00BEMHBIN BBIXOJI OTIBITHOTO 00pasia
xyie0a Obu1 Oombie Ha 28%, a mopucTocTh — Ha 7%. KpoMe Toro, npuMeHeHue ApoxiKei
mramma S-1 B x7e00medeHnn crocoOCTBYeT HHTEHCH(HUKAIIMY TIPOIECCa TeCTOBEICHHS
3a CYeT BBICOKOW MaJIbTa3HOW aKTUBHOCTH KYNBTYpBI: BPEMsI CO3pPEBaHUs TECTa COKpa-
maetcs Ha 30 MuH, paccToiika — Ha 15 MuH.
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CnocoOHocTh Apoxoked mramMa S-1 WHTEHCH(HUIUPOBATH MPOLECC TECTOBEIE-
HUSL M TEM CaMbIM yIydYIlaTh KayecTBO Xjeda SIBUIACH MPEIIOCHUIKON Ul M3YyYeHHs
BO3MOXKHOCTH COKpAILlEHHsI pacxoja JApoXiKed Ha 3aMec TecTa. B 9THX sKcnepuMeHTax
IIPY TIPUTOTOBJIEHUH TecTa 0e30MapHBIM CIOCOOOM pacxoi Npoxokel ymeHbmanu Ha 30,
50 u 70% OT HOpPMBI, IPEeTYyCMOTPEHHOH 10 penentype. KOHTpoibHOE TECTO TOTOBUIIHU C
BHECEHHEM 1% KOMMEpUYECKNX IPECCOBAHHBIX IPOOKEH K BECY MYKH.

V3ydyeHne TUHAMUKH Ta3000pa30BaHMs MOKa3ajo, YTO IPH BCEX BBHIOPAHHBIX J0-
3UPOBKAX IPOACKEH cyMMapHOe KoamdecTBo BblaenuBLierocs COp, B ONBITHOM TecTe
MIPEBBIMIAN0 KOHTpONIbHOE Ha 3,1-15,7%. Ilpu 3TOM 1o (U3MKO-XMMUYECKHM IIOKa3a-
TEISIM OIIBITHBIE 00pa3ubl XJieba BO BCEX BapHAHTaX C YMEHBIICHHBIMHU J03MPOBKAMH
JIpOXOKeH uMenn o0beMHBIA BBIXOA Xjeba Ha 7,4-16,8%, a mopucrocts Ha 2,3- 5,1%
Ooublie.

Bricokue xnebonekapHble KayecTBa mTaMMa S-1 MO3BOJISIIOT UCIOJIB30BATh MPU
TECTOBEACHUH NIPECCOBAHHBIE IPOKKH BIaKHOCTBIO 75% B konndectse 0,3-0,4% x Becy
MYKH C o0ecIieueHrueM HOPMaJIBbHOI'O0 TCXHOJIOTUYECKOI'0 pEKrUMa TECTOBECACHUA U MOJTY-
YEHHEM I'OTOBOH MPOIYKIIMH BBICOKOTO KauecTBa.

Ha mocnexHeMm sTame HCCIAOBAaHWH OBUIO M3YYECHO BIWSHHE JIHUTEIBHOTO ITOJ-
JepKaHUs M XpaHEHHMs IITaMMOB S.Cerevisiae B abopaTOpHBIX YCIOBHAX Ha HX (hepMeH-
TaTHBHYIO aKTUBHOCTb. JIaHHBIN aCIEKT MCCIENOBAHHS BaXKCH, NMOCKOJBKY MIUTEIHHOES
HOJICP)KaHUE YUCTHIX KYJBTYpP ApOXoKed HeoOXOAMMO Kak B IPOU3BOICTBE, TaK M HPH
XpaHEeHHH B KOJUIEKIMAX. Tarke BaKHO, YTOOBI IIPOM3BOACTBEHHBIE PACHI APO}OKEH MPH
BBIODAHHOM METOJIe XpaHECHHS HE TEPSUTH CBOMX NPOM3BOJCTBEHHO LICHHBIX CBOMCTB [1].

Taéauua 3. BausHue UIUTEIBHOTO MOUIEpyKaHNs Hanboee akKTHBHBIX IITAMMOB JPOOKEH
Ha UX (epMEeHTAaTHBHYIO aKTHBHOCTH (n=15; p< 0,05)

HItammer | ManbTa3Hast akTHBHOCTb, MUH [MogwseMHas cuila, MUH
1996 r. 2021 r. 1996 r. 2021 r.
S-1 25 25,00+0,89 6 7,50+0,77
S-3 27 28,00+1,0 6,5 9,00+0,44
F-2 29 29,00+0,31 9 10,00+0,31
H-1 30 30,00+0,44 10 11,00+0,44
S-4 25 26,00+1,0 7 9,00+0,63
T-1 28 29,00+0,89 8 10,00+0,63

W3 Tabn. 3 BHIHO, YTO TPH WCIONB30BAHUM Ha MPOTSHKEHHUH 25 JEeT ITaHHOTO
cnocoba TOojJepKaHUs IITaAMMbl S.CErevisiae NpakTHYECKH MOJTHOCTHIO COXPaHMIH
CBOIO MaJIbTa3HYI0 aKTHUBHOCTh. He3HauuTelbHOE CHUXKEHHE IOoKa3aTeseld MO MOAbEM-
HOW cujie ApoxcKed BO3MOYKHO CBSI3aHO C pPa3HHUIEH B KauecTBe MIIEHUYHOM MykH 85%
IOMoOJ1a, KOTOpasi UCIOJIb30BajIach NMpH JAaHHOM aHaiu3e B 1996 u 2021 ronax.

B pesynpTaTe NpOBEACHHBIX HCCIEJOBAHMA M CEJIEKUMHU MOJY4YeH IITaMM
S.cerevisiae S-1, ycTOWYMBBIA K MOBBIIIEHHOMY OCMOTHYECKOMY IABJICHUIO CPEIBI U
BpPEIHBIM MIPUMECSIM MeacChl, MPUMEHEHHE KOTOPOTO B JPOXIKEBOM U XJ1e000yI0THOM
TIPOU3BOJICTBE TIO3BOJISET:

- KyJIbTUBHPOBATH JApOX¥OKH 12 u Ooyee NPOM3BOACTBEHHBIX CTagWi B
BBICOKOKOHIIEHTPHPOBAHHON MeJacCHOW cpene (pu KPaTHOCTH pa30aBIICHUS MeIacChl
KP- 6-8);

- BECTH IpOIeCC BBIPAIIUBAHUS APOXIKEH Ha MPOU3BOJICTBCHHBIX CTAAHMAX Oe3
CTEepUJIM3alMU MEJAaCCHON Cpeibl U MpHU ITOM IOJIy4aTh TOBAPHBIE IPOXOKH BBICOKOTO
KauecTBa C OOJIbIIUM BEIXO0M;
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- COKpaTUTh HCIOJIb30BAHUE IIPECCOBAHHBIX JPO}OKEH BIaKHOCTBIO 75% B

TECTONPUTOTOBJICHUN B 2-2,5 pa3a OT HOPMATHBHOM JTO3UPOBKHU U MOIYICHUEM TOTOBOH
MIPOYKIUH BBICOKOTO Ka4eCTBa.
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GruLLERULL ahLYAN3h (GINKGO BILOBA L.) ANFUUINIURH
ygLuuuLehrUhuUYUL NFUNFULUURCNFESNILL UrUrUS3UL YWUGSh
au3uvuLvLerniv
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ann_vardanyan@yahoo.com, lauraghalachyan@yahoo.com

Ubpyuwjwgywé t Gpypirwup ghuygnih (Ginkgo biloba L.) pniuwhnidenid (ulwg, ntnhu
wntpllutn) uwtGyunpndninindtnnphy, Uppw2tnn  ppndwnngpwdbhy  dGennutpnd  hhduwywu  YyEu-
uwpwlwywl wywnhy Unietph  hwdGdwwnwywl hGunwgnunnienil: YebuwphdhwywU niuncduw-
uhpniejntultnpnd wwpqyb) £, np ghbygnih wpbwlwihu nEnhu wnGplluGpnud nnunhup (0.3640.02)%,
UwnghuuhUuh (0.42+0.03)%, Uhyninh$inphuh (0.33+0.02)%, ghuygbinhup (0.52+0.03)%, hgnghuy-
gbinhuh (0.4640.03)% wwpniuwynipintup W $jwynunhnutph hwupwagnidwnp (2.11+0.4)% 1,2; 1,2;
1,3; 1,3; 1,3 U 1,2 wugwd, hwdwwwnwuppwlwpwp, pwpdn Gu Ywuws nGpllubph hwdtdwn, huy
Epuinpwywinhy Uncptiph (38.55+4)% pwnan wwnpniuwynepintu nhinydb) £ Ywlws inGpllubpned:

Ginkgo biloba L. — pniuwhnidp — Uppuwpbnun ppndwiinngnwdhw — uwybluinpndnuinndtuinphw —
brwnunpnlbip

IIpoBeicHO CPaBHUTENBHOE H3YYCHHE OCHOBHBIX OHMOJOTMYECKH aKTHBHBIX BELIECTB B
PaCTUTENILHOM ChIpbe (3€JIEHbIe W JKEJThIe JIMCThS) THHKro jaBynomnactHoro (Ginkgo biloba L.)
METO/IaMH CHEKTPO(OTOMEPUH U TOHKOCIOMHOI Xpomarorpadui. BHOXHMHYECKHMH HCCIIE0-
BaHMUSIMU BBIACHWIOCH, 4TO conepkanue pyrtuHa (0.36+0.02)%, wapuuccuna (0.42+0.03)%,
nukotuduiopuna (0.331+0.02)%, runkrernna (0.52+0.03)%, wuzoruakreruna (0.46+0.03)% u
cymmbl GuaBoHomnoB (2.11+0.4)% 8 1,2; 1,2; 1,3; 1,3; 1,3 u 1,2 pasa, COOTBETCTBEHHO, B OCCH-
HHX JKENITBIX JIUCTSAX THHKIO OBLIO BBILIE IO CPABHEHHIO C 3€JICHBIMH JIUCTHSIMH, a BBICOKOE
coJiepKaHKe SKCTPakTUBHBIX BemecTB (38.551+4)% Ha6io1an0Ch B 3€J€HBIX JIUCTHSIX.

Ginkgo biloba L. — pacmumensnoe coipve — monxocaotinas xpomamoepagus —
cnekmpogomomempus — prasoHoOUObL

Comparative study was conducted on the main biologically active substances in plant raw
materials (leaves) of Ginkgo biloba L. using the method of spectrophotometry and thin layer
chromatography. Biochemical analysis of plant raw materials of Ginkgo showed that the amount
of rutin (0.36+0.02)%, narcissin (0.4240.03)%, nicotiphlorin (0.33+0.02)%, ginkgetin
(0.5240.03)%, isoginkgetina (0.46+0.03)% and the sum of flavonoids (2.114+0.4)% in autumn
yellow leaves exceeded 1.2; 1.2; 1.3; 1.3; 1.3 and 1.2 times respectively as compared to the green
leaves. High content of extractive substances (38.55+4)% were observed in green leaves of
Ginkgo.

Ginkgo biloba L. — raw materials — thin layer chromatography — spectrophotometry — flavonoids
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WM JUMPIULSUL, LUAULU3UL

GnyprwUh ghuygnu (Ginkgo (G.) biloba L.) UGS hGunwepepnieinl £ Ubplyw-
jugunid pnyubph Yeuuwpwuniejwl, $hghninghwjh, YEuuwephdhwih, $wpdwyngunghwih
ghunnwywl Ywplnp juunhputGph wwpqupwudwu hwdwn: @huygnu wptuwnhh huwantu,
Gqwyh, nGhywnwihu Swnwwnbuwyutphg E, ghuygnwudwllbph (Ginkgophyta) pwdUh
Jhwy wwhwwlywé nbuwyp: Ghuygnh inbpllubph YeUuwphdhwywu hwnpniun Yuguny
(ahuygnghnutn, ghuygnihnUtn, phinpwihnutp, nenwnhl,  pytpgtnhl,  YuGdwdtbnng,
uhyninhdinpht,  hgnghuygbnht, ghlygtnhl, Uwnpghuuhl, opqulwywl  pRnLUGN,
swpwwpeenubn) U wwdwuwynpywd  pnyuh pnudhs hwnynipynilubpp: Ghuygnu
shuwywl wyjwlnwywu pdoyniejwl dtp (wjunptl Yhpwnytbp £ nbn J.p.w. 206 p.:
Upluntinpnd wyu jncpwhwnncy dwnwwnbuwyh Uywwndwdp hGunwepepnipinilu wybih
dbbwgt] £ 1980-hu: Ghuygnh wnbpllubph nudwdgqywéputphg unwgywéd nbnuwwn-
nwuwnnLyutpp yhpwnynid U wetpnuytpngh, wunpUutph hhjwunnienluutnh dwdwuwy,
pwpGwynd Bu qihunintnh wpwu Jhypnzppwlwnnie)nup, Uwwuwnnd GU - Junwynp
w2huwwnwuph W hhannnupjwu yGpwywugudwlp: Iwpnun $EUnwhUu Yuadp  wwy-
Jwuwynpnud £ ghuygnh pwpép hwywopuhnwuwnwiht  hwwyniejntup [4, 9, 10]
Pwquwphy Gpypubpnud ghuygnu wabgunid U npwbtu ghuygnghnutbph W $Lunutph
unwguwl puwywl wnpnep, huy npwbtu gbnbghy, gbnuqwpn éwnwuwbuwy, pwg-
Jwgund W Yppwnnud GU wynipwyubnh, gpnuwyghlutnh, wlwg gninhubph hwdwp [3-14]:
Wohuwnhnid Yhpwnynn nEnwdhgngutph wydtih pwlu UGy Gppnpnp unwigynid £ pnyutbiphg,
huy  uppn-wunpw)ht  hhdwunniejnilutph  pnuddwu puwgwywnenid  Yhpwnynn
wwwnnpwuwnntyutph dnin 90%-U ntuh pniuwywl Swgnud: 3wpyh wnubiny, np Ubpywynwdu
wdpnng wphuwphnud W, J66 wwhwlswnly pniuwywl nnwdhgngutph Lywwndwdp wnyw
E Uywuwnh nluEuwndy, np Gpyprerwuh ghuygnu uh 2wne wpdtewynp YELuwpwlwywlu wy-
wnhy Uncetph unwgdwu pbwywu wnpjnip £, JGp ynndhg ntuncduwuhpydbp £ pncuwhnedeh
(wuwg W nEnhu nbpllutn) YELuwehdvhwywl Yuaup' Yeluwpwluwywl wynhy Unitpnyg
wnwyt] hwpniun nGpllUEph pwgwhwjndwu hwdwn:

Ynip W d&pnn: 3Gunwgnunnipjwl hwdwp Unie B Swnwjbp Upwpwunjwl nwwnh ww)-
dwlutbpnud (33 QUU Q.U.Ywypjwuh wujwl hhnpnwnuphlwih wpnpiGdubph huunhunen) wénn 8
nwnbywl dwn Gpypiewlh ghlygnu: Utp Ynndhg  ghlygnih Swnwpnuubpp puquwgytl U
6jnLntiphg wlgwwnywd Yunpnuubpny LY. 1):

LY. 1. bwnpnuubpny pwqdwgywé Gpypewuh ghuygnu hnnwihu Bywynejenid
w) wpdwinwywwsé Yupnl, p) wpdwnwywip inuywé Jugnuned,
) dwjn dwnh punhwuncp inbupp

Onwgnp Ywlwg W nbnhu wnbpllubpnud $pwynunhnubph W Epunnpwynhy Uniebph wwpne-
Lwynceintup npnpdb) £ uwtyunpndnunndtinphy W wypbwwnwunhy Uppw2tpn ppndwinngpuwdbhwywl
dGpnnutpny, huy $wynunpnutbph hwlpwgndwpp pun pnwnpup [1-2]° 70%  9pwuwhpunwghl
|nLbwdqyuwépnid 362.5 Ud wiheh Gpywpnipjwl wnwy: UwByunpubpp gpwlgyt) Bu “SPECOL 117
uwByunpndninndGuinph vhgngnu:
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MpGwwpwwnhy - Uppwtipn - ppndwnngpudhwih - Gnwlwyny - ghlygnh  wnbpltlbph - nL-
Swuqwéentd npnpubp BU hhuuwywu  $ruwynunhnubpp’ rnunhlp, Uwpghuuhlp, Uhynnhdinphup,
ghUygtwnhup W hgnghuygtunhup: 2pndwwnngnpwdbhwih hwdwn Yhpwndb) £ pinpndnnd-uGpwung-gnin
(26 : 14 : 3) |nShsubph hwdwywnagp [3 ]: @pndwwnngpwdp 254 W 366 Ud wihgh Gpywpnijwdp NLU-
[nyuh Ubpen nhwntlhu ghuygGnhup W hgnghtlgbwhup hwjnUwpetnpytp GU nputu Uty gbiph2iunn
ntnhu-uwplgwagniu Ytinh (Rf=0,9), Uhynwinhdinphup' Unig nbnhu (Rf=0,5), huy LUwpghuuplp® nEnhu
p6h wnbupny (Rf=0,4-0,5):

Qhwnwthnpétpp Ywwwnpdtp B 3 YpYunnnipjudp,  hGnwgnunnijwl — wpnyntupUtph
yhbwywagnpwywl dawyntdu hpwywuwgyty £ GraphPad Prism 5 Demo-h W Microsoft Excel dpwantph
Uhgngnu:

Upnyniuplubin W pulwpyncd: Gpyprwuh ghuygnih onwgnn pniuwhnideh YBU-
uwphvhwywlu hGwnwagnuniejwu wpnniupnid wwnqdbp £, np wplwlwhu ntnhu wntG-
pluBnpnud $ruwynunhnutn pnnhuh (0.36 + 0.02)% W LUwpghuuhuh (0.42 + 0.03)% ww-
nniuwynieintlp 1,2 wuqwd, huy Upyninhdinphup (0.33 + 0.02)%, ghuygbwnhuh (0.52 +
0.03)% W hgnghuygbwnpuh (0.46 + 0.03)% wwpnibwynigyniup® 1,3 wuqwd, hw-
Jwwwwnwuhuwuwpwn, pwnan £ GnG ywluws inGplluph hwdBdwn y. 2):

0.6

B ot ubphikp EE
0.5] O3 e wipui e
]
044 =, o
® 0.34
0.2
0.1
0.0- T T T T -

Mmunph  Lwupghuupin Vhlpnpdinpphh Shiljqlanhbh Pqnghbljgknpi
Dpudnunhnubn

LY. 2. Spyprrwuh ghuyanih onwsnn pnuwhnidpnid $ruwynunhnutph wwpnibwynipiniup,
% (* - p<0.05; ** - p<0.01)

Pnuwhnudpnd  hhduwywu gbphptunn $wdnunhnutphg £ ghuygbwnhup, npp
gbpwaquugt) £ Upyninhdinphupt Ywlwg inbpllubpned® 1,5, huy nbnhu nbpllubpnud® 1,6
wuquwd: dwynunhnubph ywpnilwynipjwdp nGnhu wGplutpp (2.11 +£ 0.4)% 1,2 wl-
qwd gbpwquwugt| Bu ywlwg wnBpllubphu (1,72 + 0.3)%, huy Epunpwynhy Uniebph ww-
pnilwynipjwdp inknh £ ntubgbp hwlywnwyp. Ywuwg wnepllutpp (38.55 + 4)% 1,2 wugwd
gbpwquwugt| BU nEnhu wnkpllutphu (32,82 + 3)% (Y. 3):

45
404 A
354 [ tmwbmy ubphibp
[ "Maqhh uikphtkp
304
=2 25
201
151
104
51 —
(]._—f| .

Spunimpnatpp hwipugniwp  Epunpmlunpy mynptp

LY. 3. Epyprwun ghuyanih onwsnhn pntuwhnidpnid $pwynunhnutph W Epuinpwynpy
Untpbph ywpniuwyneeiniup, % (* - p<0.0001)
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Wjuwhuny, $ruynunhnutinh wwpntbwyniejwdp ghuygnih ntnhu ntplllGnp Yuiiug
wnGpllGph hwdtdwwn wnwdGinipntu nluEl W npwtu - $EUNnwht - JhwgniejnltuutGph
wnpjnn unbh Euwle oginwgnnédtp wplwlwihlu nGnhu inbpllutpp:
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NNFYNLU3b (RUCOLA SELVATICA G4 COLTIVARE)
urasnruudesnte3niue AUSOMR3U I rNMNLPYUSNIY
uvuauLnont3eh SUrLEN SNiR3NFLLEGNL MU3UULLEMNTU

U.. AUM3UAUR, U.lv. UUSMPUMEGS3UL, 2.U. ULGRUUL3UL,
u.3. ;UIG4NU3UL, U.3. @NYUUU3UL, R.@. USEOUL3UL

33 QUU Q.U.Yupjwlth wudwl hhnpnwnUplwih wpnp Gdubnh huuinhunncin
daryadarahsa0@gmail.com

NunwlUwuhpybp £ Ywypjulh  ulUnwinényeh wnwpptp  funncenllubph wgnbgnee)nilp
nnLyniwih  wnwpwwnbuwyubph (Rucola Selvatica W Coltivare) waédwu, qwpgwuguwl W wpnynt-
Lwytunniejwl Yynpw: Mwngyty £, np hhnpnwnuhywywu Bwynyenid Upywé inwpwnbuwyubph pwnép
pGppwwnynieinil, Jhunwdhtu C-h W B-ywpnunhuh pwpép wwpniwyniyniu Gpyne Ybgbunwghnu
onppwulGpnud nhundbp BU ulunwinényeh 1.0U W 0.5U punnipjwu W hnnwiht dwynypeh ww)-
dwlubpnud: pyne pniuwwnbuwlubph dnin Ca-h W Mg-h pwlwyniejntup pwnép £ Gnbp ulunw-
InLényeh 1.25U funnipjwl wwjdwlubpnid: buy gnidwpuwiht $Gunjwihu dhwgniejnilubph wwpnt-
Uwynieintlp W hwlwnwnhywiwihu - wywmhynieintup  hhnpnuynupywywl  wynyend  hnnwjhuh
hwdtdwwnnejwdp Bnt) GU guop:

Rucola Selvatica — Rucola Coltivare — tnwppbp futnniniiibn —
hwlwopuhnwlwn — yhuinwdpl C- Ca-Mg

Bouto uccnenoBano BiamsiHue pasziananbix Kouuentpanuii (0,5; 0,75; 1,0; 1,25) nurarens-
HOTO pPAacTBOpa Ha POCT, pPa3BUTHE M NPOIAYKTUBHOCTh PA3UYHBIX COpTOB pykosbl (Rucola
Selvatica u Coltivare). B 1Byx nepuoaax Beretamuu, Kak B THIPONOHHYECKHX, TaK U B TIOYBEHHBIX
KyJIbTypax, HaOJIIOAJIOCh BBICOKOE conepikanne BuTaMuHa C, f—KapoTMHA M BBICOKHMH ypodKaid,
IIpU KOHLEHTpaluu nurateabHoro pactsopa 1,0 H u 0,5 H. Bricokoe conepxanne Ca u Mg B
000MX copTax PyKOJIBI HAOMIOMAIOCh IPU KOHIIEHTpAIlMK TMHTaTensHOro pacreopa 1,25 H. Co-
Jiep)KaHue CyMMapHbIX (D)EHONBHBIX COCAMHCHUH M aHTHUpaJUKaIbHAs aKTHBHOCTb OBUIM CPaBHHU-
TENBbHO BBICOKMMH B IIOYBEHHO# KyJIbTYpe.

Pykona Censamuxa — Pyxona Konmuseape — pazniuunvie KOHYeHmpayuu —
anmuoxcudanm — eumamun C — Ca - Mg

The influence of the Davtyan’s nutrition solution on the growth, development and
efficiency of different types of Rucola (Selvatica and Coltivare) was studied. It was revealed that
during two vegetation periods the high yield of mentioned types and high contents of vitamin C
and B-carotene were observed in conditions of hydroponic culture at 1.0N and 0.5N concentrations
of nutrition solution and soil culture. In both plant types the amount of Ca and Mg was high in
1.25N concentration conditions. Total content of phenolic compounds and antiradical activity were
low in hydroponic culture compared with soil one.

Rucola Selvatica — Rucola Coltivare — different concentration — antioxidant — vitamin C — Ca-Mg
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U.lu. AUPSUAUR, U.u. UUSPUMES3UL, 2.U. ULERUULSUL, U3, RUIEYNUSUL, UW.3. @NYUUUSUL, R.@. USEOUL3UL

Unnnontpjwl ywhwwudwlu Ywplnp pwuwdéllttphg £ quptbl wenng wwpbuybny.
nw ng Jhwju uynpinny qpwnybiu £, wyllk 6hoin ulunwlywpgp: Awugwnptntu W Jpgbn
ogunwgnndtint pwgUwehy wwwndwnubp wu. Upwlp wywpnibwynd GU uwyhunwynigutn,
woéhuwgnptn, hwupwjhu Uncetp, yhunwdhultn W wyu:

3nLpwpwlgnip pwlgwntntUu W dhpg ng dhwju wnnnowpwp W ogunwywn Gu, wjl
Upwlughg jntpwewlgnipp, puwn gniuh, ntuh hp jncpndh nGpu wnnngniejwu hwpgned:
fetplu wdtUwoquwywp hwwnynipniutpp wwpniwynwd BU wlws fudphU - wwiin-
ywunnutnp. hwpniuwn GU Gpyweny W yhunwdhu B-ny, wwpniuwynd GU UG6 pyUny hwlyw-
opuhnuwuwutn: Ywlp qquihnptl wdpwglnd BU Ujwpnwihu hwdwywnpgp, Uwwunnd
GU hhonnniejwu jwjwgdwup (FwpndGun ..., 2015):

Ywnwdpwaqaghubph putnwuhphtu Wwwnywlnn 2wwn oguwlwn pnyu k£, lnwpwéywd
t Uhgbpynpwényjwt Gpypubpnud: Mwpnilwyned £ UGS pwlwyniejwdp Jhinwdhlutn® A, B
(hwunywwtu B9-p), C, E, K . wyu, dwypn, Jhypninwpptp (Yuihned, jnn, Yuwighned, Gpywys,
Jwqubtghnid), uyhwnwynigubn, wéhuwgptn W oginwywn wyp Uyncetn:

LYwnp 1. Rucola Selvatica (w,n,t) W Coltivare (p,g) hhnpnwnuhy W
hnnwyjhu (q) ywynijeh wwjdwuuGpnid
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Pwnépwglunwd £ huntupwinGup, nluh hwywdwupEwihu, Jwuptwqgbnénn W funp-
fjuwpEp hwwnynie)nil, Ywuhunwd W pndnud £ hwppnipup: LJwgbgunwd £ oluyninghwywl
hhjwunnrejntuubph wnwowgdwl Yunwlgp, wpwl dbe pwpépwgunid £ htdngnphuh
Jwywpnwyp b hGnwgunwd Juwuwywpn puniGuntbphup: Ogunud £ Qwpwnpwihu nhwpbun
nLutignn Jwpnyuwug [Debra 2017, Bell and Wagstaff 2019, Meenakshi 2019]:

Lwwinwy E npd&p ncuncduwuppbine wpdtewynn, nnGplewynp pwlgwpwpniubp nne-
Uniwjh (Rucola Selvatica L Coltivare) wuhnn watgdwu wpnynibwyGunnieintup Ywypjwuh
ullnwincényeh wnwnpbp fjuinnienilubnh wwydwuubpned:

Ynip W dGpnn: onpdbpp npdbp U hhnpnwnuphyuywu Jbgtwnwghnt wungUbpnud® 70
pnl.ju/u2 uldwu Jwytipbuny (harvest..., 2019): Npwtu (gwljnie oguwgnpsyt £ 3-15 Jd dwulhyutph
wnpwdwagdny hpwphuwiht uwpwd+guewn 1:1 hwpwpbnpnipjwdp fuwnUnepnp: Rniubph uunignedp
Ywwwpyty £ Ywydpjwun’ twppbp funnwpnluutph (0.5L, 0.75L, 1.0L, 1.25L) ulunwiniéntjeny
[MaBtstr 1969]:

NnLynwt Junwhuwu E (35-40 on), wyn huy ywwntwnny yGgtwnmwghwih pupwgenid thnpdtpp
npdbp BU 2 wugquwd, qupuwup' wwphihu W wdnwlp' ognuwnnupl: Uinnighg £ dwnwjbp undnpuywl
hnnwjhtu  Bwynypp, npnbn  wwhwwuytp U wgpnnbhulhywywl  punniujwd  YuunUubpp
(Maiipaners, 1989): vUbgbunwghwih pupwgenid Ywwnwpdb) U YELuwdtwnphy swithnudutp W Jh wpe
Yebuwphdhwywl yGpineénegniutp. npnpdby £ pniuwhnedpnid hinwdhu C-h wwpniuwynegyniup
pun Gpdwynyh [Epmakos 1952], B Ywpnwhlup' puin Uwwnduhynyh [CanoxuukoB u ap., 1964],
Epunpwywinhy Unebpp' pun M Xlll-h  [Cocymapereennas...,, 2015], huy $pwynunhnlbph hwu-
pwgnidwpp' pun - Qtnpghluynt  [Ceopruesckuit  B.IL, 19901  dbLUnjwihu  Jhwgnipntlutph
pwlwywywu npnndp Jwwnwinybp Bu dnihu-2hnywintnih JGennny [Islam et al., 2013]: 3wyw-
nwnhywiwjht wywnhdniejwl quwhwwndp b $EUNwihu Jhwgnienillbph pwbwywywu npnpnudp
Ywuwwndty BU 1, 1-nhdGUh-2-whyphihhnpwahth (DPPH) EpwUniwihb inwdnueh Yhpwndwdp wqun-
nwnhywiwjhu JGennny [Muanakassa u ap., 2009, Moghrovyan et al., 2019]: Ca-h L Mg-h wwpnt-
Lwyntpntup npnadt) £ puin Quuwwpjuuh [TCacnapss, 1981]: Unwgywd ndjuiubnp Gupwnyytb Gu
dowydwl puwn GraphPad Prism 6 yh6wlwgpwlwu dpwaph:

Upmyniupltp W pUliwipyned: Shuinwthnpdbph wpnynlugubnp gnug U wndb) (wn. 1)
hhnpnwnuhywywl  Bwynypnd nnynw Selvatica-h  hwdtdwwnwpwp pwpbp pGppw-
wnyntpyncl (1.1-1.2 wugquwd), | W 1l 2ppwuiGpnud nhuinytg £ ulunwiniényeh 1.0L hunniejwu
wwjdwuutpned:

Unniuwy 1. Nnynpw Selvatica-h pGppwwnynieiniup yegbnwghwih pupwgenid
U YGUuwphvhwywu gnigwuhpubph ywpniwyneeniup W Gp owydwlu
nwppbp wwdwuutGnnud

Swppbpwy Pniyuh Jhunwdhu C, Jhunwdhu C, B- B-Ywpnwhl,
pPwnJ pw2p, uq % Ug /pnyju | upnwnhl, | Jdg /pniu
q/pniju Ug %
1 1 1 1 1 1
05U 65 | 67° |449+1.08| 826+1.98 | 292 | 554 | 9.4+0.40 6.1
0.75L 69® | 72® |78.6+1.22 | 1158+2.85 | 542 | 83.3 | 10.0+0.13 6.9
U 78P 81° [109.8+0.74] 150.6+1.78 | 85.7 | 122.0 | 14.3+0.13 11.3
1.25L 64° | 65° | 76.8+0.74 | 81.7 +1.54 | 49.1 | 53.1 | 9.0 +0.71 5.7
3nn 55¢ 61° 99.5+0.74 | 82.4 +0.63 | 54.7 | 50.4 | 8.6 +0.30 47
(unnighy)

¢ Tukey’s Multiple Comparision Test (p<0.05)

buy hnnwihtu  dwynyep UWJwd gnigwlhpnd  hhnpnwnuphlwywl  Ujnwu  wnwip-
pEpwyutphu ghgby £ | oppwuncd” 1.2-1.4 W 1l 2pgwuncd® 1.1-1.3 wugwd: Antuwhnudpncd
Jhinwdhu C-+h pwnép ywpniuwyneentt W Gy 1(1.4-2.4 W 1.6-2.9 wlgwd) W Il opgwliiGpnud
(1.3-1.8 b 1.5-2.4 wuqwd) nhunygty Gu ullnwindnyeph 1.0 U wwdwuubpned:
Uhwdwdwlwy B-Ywpnnphuh pwpén wwpnibwynigniu (1.4-1.6 wuqud) W G (1.6-2.4
wuqwd) nhinyty GU unyuwbu utunuwinwényeh 1.0 L wwjdwuutpned: @6W hinwdhu C-h
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wwpnibwynepjwdp | oppwuncd hnnwiht wynypeh nbwpenid Ewlywu wnwpptBpnwginu sh
nhundt), uwywiu 1l oppwined 1.4-1.9 wlquwd ghgt E 0.75 W 1.0 U nwppGpwyutphu:
huswtu Gpnwd E unnwgywd ndjwiutphg, hnnwiht pnyubpp yhwwdpu C-h G UG-
gbinwghwih | oppwuncd 1.6 wugquwd ghet) U 1L, huy Il pppwiuncd® 1.6-2.4 wuguwd 0.75 W
1.0 UL nwppGpwyutphu (wn. 1):

Cuwn wn. 2-h nywiutph® pnLyniw Selvatica-h gnidwnpwihu $wynunhnutph gwén
wwpniuwynepntu wnwghu W Gpypnpn  ybgbuinwghnu - 2pgwliGpnud gpwugytp E
ultinwinténypeh 0.5 L funnipjwl wwpptpwynd, hwdwwwnwuppwlwpwp® 1.1-1.2 L
1.8-2.0 wuqwd: Uwnnighs tnwpptpwyp Updwd gnigwuppny Gpyne Ybgbinwghnu onswi-
utpnud EwywunnBu sh wmwpptpytl hhnpnwnuhy Ujnwu tnwpptpwyutbphg, pwgwnniejwdp
0.5U-h: Epunpwywnnhy Unetph 1.1-1.4 wluqwd pwnpén wwpniuwynienl | 2pswuncd
nhingt, £ ulbnwinényeh 1.0 U W 1.25 U hunnieyniulbph - wwjdwuuGnned, huy I
oppwitinid® 1.1-1.2 wuqwd® 1.0 L ywjdwuutpned:

Pnuwhnudpnd Ca-h W Mg-h wwpniwyneenillGpp npnpygtbp BU Gpypnpn Jbgb-
nwghnu 2npwuh hwdwp: Unwgywé wnryniupubph yenneénieiniuhg (LY. 2) wwnqyb k,
nn hhnpnwnuhy Wwynyenid ullnwinényeh funncpynllubpl bwywunpbu wgnty Bu Ca-h
UL Mg-h Yninwydwtu dpw: Lywéd gnigwuhubpp 1.6-2.3 L 1.5-2.6 wugqwd hwdw-
wwwnwuhiwlwpwnp pwpdp B Gnbp ulUunwinényph 1.25 U funnipjwl wwjdwlubpnd:
3nnuwjhu uwnighgp Ca-h W Mg-h pwlwynipjwdp ghel £ hhnpnwnuhy pninp wwp-
pGpwyutphu 1.8-4.3 W 2.3-6.0 wuquwu:

UnynLuwy 2. NnLyniw Selvatica-h wagpnphdhwywU gnigwuhpubnh wwpnibwynieintup
ullnwncéntyeh tnwppbp funnwejnllutph wwjdwuuGpnod

Swppbpwy d|wynunhnubp, % Epunpwlywnhy Uynptpn, %
| 1 I 1

05U 1.58+0.1 0.88 +£0.2 20 £2 3942

0.75U 1.84 +0.2 1.61 £0.1 25 +4 40+3

1u 1.89 +0.2 1.80 +0.3 28 £2 48+2

1.25U 1.67 0.1 1.60 +0.2 27 £2 41+1

3nn (uwnncghy) 1.85+0.4 1.67 +0.2 23 43 4243

Rugula Selvatica

O Ca
= Mg

Ug/pwpd pnLuwhnidp
]
o
1

05N 0.75N 1.0N 1.25N soil

Lluwp 2. NnLynjw Selvatica-h Ca-h W Mg-h wwpnitbwyneeiniup ullnwiniéntyeh tnwpptp
huinnipinLlUGNh wwjdwuuGnnid

Qhunwithnpdbph wprnyntuplubpp (wn. 3) gnyg Bu inytl, np nnynpw Coltivare-h pwnéan
wpnntbwyGunnientt hhduwwunwd wwwhnytbp £ ublnwinényeh gwép funnieiniup:
Wju tnwppBpwyncd nhindb £ 1.2-1.3 wugqwd pwpéan pGppwwnynie)nil:
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2np pniuwhnudpnud gnudwpwghu $pwynunhnutph W Epuinnpuynhy Ujniptnh 1.3-
1.5 U 1.2-1.5 wugwu pwpén wwpniwyniejwdp u wgeh £ puytp ulunwinényeh 0.5 L
wnwppGpwyp:  Nnynpw - Coltivare-h . pwpd  pnwuwhnudenid Jhunwdhu C-h L
B-ywpnunhuh pwpénp wwpniwyneenit W G (1.5-1.9 L 2.0-2.2 wugqwd) W (1.4-1.6 b 1.9-
2.3 wugwd) Unyuwbu nhwungbp BU ulunwinwényph 0.5 U wwdwuubpnd: 3Innwjhu
unncghgp pnuwhnudeh pwnd pwpny 1.5-2.0, Epunpwynnhy Ujnipbph ywpnuwyniejwdp
1.1-1.7 wugwu ghet| E hhnpnwnupy Uintu tnwnppGpwyubphu: Innwjhu uinnwghgh pnuubpp
gnudwpwihu $rwynunhnutph (1.3 wuquwd), Jhinwdhu C-h (1.4 wuqwd) W B-Ywpnwnhuh
(1.4 wuqwy) wwpniuwyniejwdp ghet GU Uhwju 0.5 L tnwppGpwyhu: Uwywju, 2unphhy
rwnU pniuwhnidph gwédn pwph, yhinwdhu C-h (1.3-2.8 wuqwd) W B-Ywpnwnhup (1.3-2.7
wuquwd) Giny ghetp GU hhnpnwnuhy pninp lwppbpwyutphu: Unwgwéd wpryniupubph
depinudneentuhg Y. 3) wwpadby £, np Ca-h W Mg-h pwlwyniejntp  pwnu
pniuwhnwdpnd 1.2-1.6 W 1.2-2.6 wuqwd pwpép E Gnbp ullnwnényeh 1.25 U
hunniejwlu wwjdwuutnned:

Unyniuwy 3. Nnynpw Coltivare-h YELuwphdhwywlu Jh pwuh gnigwuhutph
wwpnibwyneeyniup b Gip wydwl tnwpptp wwjdwuuGnnod

Swppbpwy | Antuwhnudph | $wynun-| Epunpwlnhy Yhwnwdhu C B-Jwpnwpl,

pwpd pw2n, 4| hplkp, % | UnLRbp, % Ug % | Ja/pniu Ua % da/pniju
05U 83° 0.83+ 0.04 58 +£0.5 201.7+1.60 | 167.4 8.77 £0.02 7.28
0.75Uu 71 0.56 +0.06 50 +£2 105.2+2.20 74.7 6.08 +0.10 4.32
1u 66° 0.61 £0.03 42 +0.5 129,0+2.72| 85.1 6.02 £0.04 3.97
1.25U 64° 0.67 £0.05 40 +0.7 131.5+0.58| 84.1 5.57+0.13 3.56
3nn 422 0.66 £ 0.06 35+1 140.8+0.97 59.1 6.40 +0.13 2.68
(unnighy)

abe Tukey’s Multiple Comparision Test (p<0.05)

Rugula Coltivare

o 4007

3 O Ca
c

£ 300 E Mg
3

|

€ 2004

£

F

3 100+
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o
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T T T T T
0.5N 0.75N 1.0N 1.25N soil

LYuwp 3. NnLynjw Coltivare-h Ca-h . Mg-h wwpnitbwyneeinip ullnwiniéntyeh tnwnpptp
hunnipnLlUGph wwjdwuuGnpnod

Jbgbwnwghwih pupwgend nuntduwupnytbp BU nnlynw Selvatica-h W nniynjw
Coltivare-gnidwpwiht - dEUnjwihlu Jhwgniejntulbnh wywpniuwyneeintuip W hwywnw-
nhywiwjhu wywnhyncejntup hhnpnwnuphywih W hnnwjhu dawynyeh wywdwuuGpned:
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Muwpnqdb, E, np hnnwjhu pnyutpp gnudwpwihu $EUNwihl JhwgniejntuuGph
wwpnibwynepjudp  gbpwquwlgbp Gu hhnpnwnuhy  pnyubphu  pnlynw Selvatica-h
nGwend® 2.1 wuqwd, huy nnynw  Coltivare-h nbwpnd” 1.7 wlqwd: bhuy
hwywnwnhywwihu wynhyniejwdp nniyniw Selvatica-h hnnwijhu pnyutbpp gpbet s6u
gbpwquugby hhnpnwnuhy pniubpht, uwywju pnyniw Coltivare-h hnnwjhUu  pniutnp
gbGpwquwugt| Bu 1.7 wuqwd (wn. 4, uy. 4):

Unynruwy 4. Nncyniwih pneuwhnedenid gnedwnwihu $eunjwihu vhwgneiniultph
pwlwyniejntlp W hwlwrwnhlwiwihu wynhynieintup

Swppbpwy Snidwpwihu $EUNwhu Jhwgnenluubp Jyg/d;
NnLynjw Selvatica NnLynw Coltivare
Zhnpnwnuhyw 10.8* +0.8 18.9°+0.6
2nn (unnighy) 227°+£0.7 31.3°+1.1
Zwywnwnhywwihu wywnhynipiniup, %
Zhnpnwnuhyw 1572+ 0.8 19.9°+ 0.9
znn (unncghg) 16.6%+0.2 34.4°+13

DTukey’s Multiple Comparision Test (p<0.05)
" UndtrUbnU wpinwhwyindwé BU Uyq qujwppyh Eyhyuwitun/ilg uwhpunuwyhl Eeuwnpuwlnnid (ug/mIGAE):

w) R)
Lluwp 4. Nncynjwih gnudwpwihu $EUnjwihu vhwgnientiubph pwlwyniejnilp (w)
U hwywnwnhywiwiht wywnhynepnilp (p)

Wjuwhuny, nniyniw Selvatica-h hwdtdwwnwpwp pwpan pbppwinygnipintu W yh-
wnwuhu C-h W B-Ywpnuinhup Gpyne Yyegbinwghwutph dwdwuwy nhwnydby £ ulunwiniuényeh
1.0 L hunnijwt W hnnujhu dawynyph wwjdwuubpnwd: Epunpwynhy Unuetph pwpan
wwpniuwynee)nil | 2ppwilincd nhuinyt| £ ulunwinényeh 1.0L W 1.25 L, huy Il 2ppwiincd
1.0 L ywydwuutpnud: Ca-h W Mg-h pwlwyniejntup pwnpéan £ tnbp ulunwinwényph 1.25L
huinnpjwl wwjdwuubpned: Nncynw Coltivare-h hwdbGdwwnwpwp pwpép pGppwnyneenitu
W C-h, U B-Ywpnunphuh W gnedwpwiht $wynunhnutph W Epunpwynhy Ujniptph pwnanp
wwpnilwynepntu W G nhndbp GU ulunwinwényph 0.5 U hunnigjwu W hnnwyjhu
dwynyreh wwjdwuubpnwd: Ca-h W Mg-h pwlwyniejntup pwpép £ Gnbp ulunwiniényeh
1.25 U hunniejwl wywjdwuubpned:

Rwywnwnhywiwiht wynhdnieintup b gnidwpwihu $eunjwihtu Jhwgntejntulbph
wwpniuwyneejntip gwénp Bu Bnb| hnnhg:
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HN3YYEHME ITPOLECCOB ITOJYYEHUA CMECH AMUHOKUCJIOT
N3 BEJOKCOIEPXKALIUX ITPOMBIIVIEHHBIX OTXO10B

A.E. ATAIZKAHSAH, ®.H. TXPYHU, I'.’K. OTAHECAH,
K.M. EI'USAH, A.O. HATYPSH

HIIL] “Apmbuomexnonocus” HAH Pecnyoiuku Apmenus,
aghajanyanarmen@yahoo.com

HccnenoBaHbl IpoLecchl KOMIUIEKCHOH 1epepaboTKH 0TX0/a OeOKCOEPHKAILETO ChIPbSL.
OrmpeniesieH aMUHOKUCIOTHBINA COCTaB MOJY4EHHOTO KHCIOTHOTO M ILEJIOYHOrO I'MAPOJM3aTa BO-
JIOC YeNlOBeKa U MOKA3aHO, YTO TEXHOJIOIMYECKH IMPEIIIOUYTUTENBHO 00paboTKy BOJIOC OCYILECT-
BIISITH COJITHOKUCIIBIM THIPOJIN30M. BriepBble MoKa3aHa BO3MOXKHOCTD MONTYYEHUS U3 KHCIOTHOTO
THAPOJM3aTa Kak CMECH aMHHOKHUCIIOT, TaK M BOJIOPACTBOPHMOTO IIPUPOAHOTO METaHUHA.

HcenenoBaHbl MPOLIECC OUMCTKU MOJNYYEHHOTO MEJaHWHA, €r0 CBOWCTBA M MPOLECC Iepe-
BOJIa B BOIOPACTBOPUMYIO hopmy.

Pa3paboTaH HOCTYIHBIH COCOO IOTyYEeHHs! CMECH OEJKOBBIX aMHHOKHCIOT U3 KYKOJIOK
TYTOBOT'O LIENKOINPSa M ONPEeNIeHbl ONTUMAIBHBIE TEXHOJIOTHYECKHE MapaMeTphl OCYLIEeCTBIIE-
HHS IIpolecca.

benok - 2140])0]1”3 - KYKOJIKU - AMUHOKUcioma - MelaHun - 9/zel<mpoduaﬂu3 - obecconusamnue

Nruntduwuhnybl BU uwhwnwynig wwpnibwynn hnedph pwithnuutph YndwGeuwihu wydwu
wpngtultipp: Npn2yL £ dwpnne dwatiph preywiht W hhdUwihtu hhnpnihquinutiph wdhlwepywhu
Jwaqup nu gnyg wngb, np wbhuuninghwwbu Uwpupuwnpbih £ dwgbph Jywynwdu  hpwywuwguby
wnwprYwht hhnpnihgh nwbiwyny: Unwghl wuquwd gnyg £ wpdt prywiht hhnpnthquinhg hug-
wbu wJhuwperywihu fuwnunipnh, wjuwbu £ opwinyé puwywl dGwuhuh unwgdwl huwpwyn-
nnLpjnLup:

Gwnwagnndtb) £ unwgywd uGiwuhuh JwepdwU ne Upw onwinedtih dlh thnjuwpydwu wpn-
gbup:

Uywyyt| £ prbunt UGinweuh pndndlbphg uwyhwnwynigwihu wuhbweenutph fuwnunipnh
unwgdwl dwwngbih Gnwuwy, npnpyty U gnpéplpwgh hpwwlwgdwl owwnhdwy inbhulninghwywlu
gnLgwuhpubpp:

Uwhwnwyntg - hhnpnihq - wdhuwyeenLubn - JGjwupl - EEiunpwnhwihq - wnwagnpyned - pndndubin

The processes of complex treatment of wastes of protein-containing raw material have
been studied. The amino acid composition of the obtained acidic and basic hydrolysate of human
hair was determined and it was established that it is technologically more preferable to process hair
with hydrochloric hydrolysate. For the first time the possibility to obtain both a mixture of amino
acids and water-soluble natural melanin from acid hydrolysate was shown. The process of the
obtained melanin purification, its properties and the process of its transformation into water-
soluble from were studied.

An affordable method has been developed for obtaining a mixture of protein amino acids
from pupae of a mulberry silkworm and the optimal technological parameters for the
implementation of the process have been determined.

Protein - hydrolysis - amino acid - melanin - electrodialysis - desalination - pupae
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M3VYEHME ITPOLIECCOB IOJIVYHEHMA CMECH AMMHOKHUCJIOT M3 BEJIOKCOJIEPXKAIIMX IMPOMBIINIIEHHBIX OTXO/I0B

[MoxyueHre aMHHOKHUCIIOT U3 THAPOJIN3ATOB OEIOKCOAEPIKAIIETO ChIPBS SIBISETCS
TPaJMLIHOHHBIM CIIOCOOOM, M B COBPEMEHHBIX YCIOBHSIX COOTBETCTBYIOIIMI TEXHOJIOTH-
YECKHU TMOIXOJ] UCTIONB3YETCS KaK ISl TOJNYy4YeHHsT HEKOTOPhIX amMuHOKucioT [12, 13],
TaK W MPOBEACHHUS UCCICAOBAHHN MO YCOBEPIICHCTBOBAHUIO 3TOM TexHomoruu [7, 17].

B paborax [12, 13] npencTaBieHbl TEXHOIOTHH MOTYICHUS CMECH aMHUHOKHCIIOT
METOJIOM KHCJIOTHOTO THAPOIIN3a OSTKOBOTO CHIPHS (KEpaTHHOBOTO WM OEITKOB KPOBH),
13 OTXOJZIOB MsCOIEpepadaThIBaOIIEH MPOMBIIUICHHOCTH C MOCIEAYIONMM OCIIE0Ba-
TEJILHBIM BBIICIICHHEM U3 CMECH OTACIBHBIX aMHHOKHCIIOT U OYHUCTKOM MX O METULINH-
ckoif konaunuu. [Iporece ruaponmu3a GeTKOBOTO CHIPHS MPOBOAMIH MPH TOBBIIICHHON
TeMIleparype (115°C) B TeueHue 7-9 yacoB (apoOieHHOE chiphe), u 18-20 yacoB (He-
JpOOJICHHOE CBIPHE), TIOCIIE Yero HeWTPAIM3alMI0 M30BITKA KHCIOTHI OCYLIECTBISUIA C
IIOMOIIIBI0 AaHHOHHUTOB. [lanee ocBeTiIeHHE THAPOIM3ATOB OCYLIECTBISUIM Ha ciabooc-
HOBHOM aHMOHMWTE, a BBIJEJICHHE aMUHOKHCIOT U3 OCBETICHHOIO THAPOJIM3aTa MpOoBO-
JIMJIM MIOHOOOMEHHOM copOLuMe ¢ MoCIeyonM BaKyyM yIIapuBaHHEM 3J110aTa, KpUcC-
TaJUIM3aLMEN U NEPEKPUCTAIIIU3ALUEH.

B pa3paboraHHON TEXHOJOTMH €CTh PsA HENOCTaTKOB. Bo-TepBBIX, st HEHT-
panu3anuy U30BITKA KUCIOTH U3 THAPOJN3aTa MCHONB3YEeTCsl aHWOHUT, IS pPereHepa-
MM KOTOPOTO PacXomyeTcsl M30BITOK INEJIOYH. B pe3ynmbraTe 3TOro, B MPOU3BOJCTBE
HaKaIUIMBAIOTCS COJIEBBIE CTOKH, YTWJIM3AIMsA KOTOPBIX OCIOXKHSET TEXHOJIOTHYCCKHH
nponecc. Tak Kak B MOJyYCHHOM THAPOJIH3ATE COJECPIKaHHE HEKOTOPHIX aMHHOKHUCIIOT
OTHOCHUTENBFHO Majo, TO ISl MOJXydYeHHs WH(Y3MOHHBIX PAcTBOPOB LEJIECCOOOpasHO U3
HETO BBIJENATh HE MHIUBUyadbHbIE aMUHOKHCIIOTHI, @ CMECH aMHHOKHUCIIOT C MOCIEeay-
Iol1el KOMIUIEKTaIel 3Toi cMecH HeloCTaloIUMU aMuHOKucIoTamu. [Ipu Takom noa-
XOJIe OJJHOBPEMEHHO 3HAYHTEIbHO CHHM3HMTCSA M PacxXo]l XMMHUKAaTOB M 00beM 0Opasyro-
IIUXCSI CONEBBIX CTOKOB. M3 rMaponn3aTOB KEPATHHOBOIO CHIPhSI MEPCIEKTUBHO IOIY-
4aTh CepoCoAepKallie aMHHOKHCIOTH (IIMCTHH, IUCTEHH), TaK KaK aJbTepHATHBHBIN
ITyTh UX MOIYYEHHUS MPAKTHUECKH OTCYTCTBYET.

Cnoco6 mosy4eHuss aMHHOKHCIIOTHOW CMeCH M3 OCIIKOBOTO THIPOJIM3aTa TaKKe
u3noxeH B padore [18]. B npemrosxkeHHOM criocobe BHaYae IPOBOIAT 00ECIIBEUNBAHHUE
KHCJIOTHOTO THAPOIH3aTa MPOMyCKaHUEeM THAPOIH3aTa depe3 noHocopoent MA-1p B CI'
- Gopme, a 3aTeM U3 00ECIBEYCHHOTO PAacTBOpa COPOINIO0 AMHUHOKHCIIOTHOH CMECH OCy-
IIECTBIAIOT Ha cylbdokarnorute KY-2x8 B H'- dopme. Co cMombl copOUpOBaHHbIE
AMHHOKHCIIOTHl JMIOMPYIOT aMMMA4YHBIM pacTBOpoM. M3 aMMmadHOro 3moata cMech
AMHHOKHCIIOT MOJTYYal0T BaKyyM YHapHUBaHHEM U BBICYIIIMBAHUEM.

[TomyyeHne cMecH aMHHOKHCIIOT M3 aBTOJM3aTa APOACKEH M3JI0XKEHBI B paboTax
[8, 16].

[TomyyeHne cMecH aMHHOKHCIOT MO 3TOMY CHocoOy MMeeT HEKOTOphle HeIocC-
TaTKU. Bo-TiepBhIX, mociie pepMEHTATHBHOTO THAPOIN3a OMOMAcCHl JPOXKEH B pacT-
BOpE, B OTJIMYHUE OT KHCIOTHOTO I'MIPOJIM3aTa, IOMUMO CBOOOJHBIX aMUHOKHCIIOT OCTa-
IOTCSI HETUAPOIM30BAaHHbIE MENTH/Ibl X HYKJICMHOBBIE KUCIIOTHI, HATMYUE KOTOPBIX OTPU-
LATEIbHO BIUSET HA HOPMAaNbHYIO JKU3HEAEATEIbHOCTh OpPraHU3Ma.

B pabotax [9, 10] mpemmoxkeH crocod YTHIU3AIMH OTXOIIOB, COACPIKAIIUX JKHU-
BOTHBIE OENIKH ITyTeM CMEUIMBaHMs OTXOJIOB, BOABI W IIeno4H B cooTHomenuu 1: (1,8-
2,0): (0,09-0,46). IIpUroToBICHHYIO CMeCh MOABEPTalOT TEPMHUUYECKONH 00paboTKe mpu
TeMneparype 120-180°C B TeucHue 25-90 MuH ¢ nosxyyeHueM ruaponusara. [lomyuen-
HBIA TIPOJTYKT- IIEIOYHON PacTBOpP HATPHUEBBIX HMJIM KAJIHEBBIX COJEH CMECH aMHHOKHC-
JIOT MCTIONIB3YeTC s IS IETOKCUKAIIMHI OCAaIKOB OYHUCTHBIX COOPY)KEHHUM.

Crioco6 momydeHnsi OEIKOBOTO THUAPONU3aTa ITyTeM TEPMHUYECKOH 00paboTKH
HeTyOJICHHBIX KOJIJTATEHCOAEPIKAIINX OTXO0I0B KOKEBEHHOTO M MEXOBOTO IIPOM3BOCTBA
B NPUCYTCTBHH BOJHOTO pacTBOpa TMIPOKCHIA HATpHs HpeacTaBiieH B padore [6]. Bo
BpeMs THIPOJIN3a THAPOKCHIA HaTpust OepyT B KoiudecTBe 3-5 % OT Macchl OTXOJOB,
TIPY KUJIKOCTHOM Ko3((unmenTe paBHoM 1, a 00paboTKy BexyT B TeueHHE 2-3 4 IpH
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temneparype 90-110°C. TomydeHHbIH TPOLYKT HPeayCMATPHBACTCS IPHMEHSTH B IOJ-
TOTOBHUTENBHBIX IPOLEcCax KOXKEBEHHOTO ¥ MEXOBOTO IIPOU3BOJICTBA.

HccnenoBanus nmokasanu, 4ToO MPU MPOBEJACHUH LIETOYHOTO MHIPOIIH3a OEI0KCO-
JIEPKAIIEro ChIpbsl IPU BBICOKMX TEMIIEPATypax (120-180°C) IIPOUCXOJUT AE3aMUHU-
poBaHHEe 0OPa3yIONINXCSI aMHHOKHCIIOT | TIENTHIOB C BBIICICHHEM aMMHaka U 00paso-
BaHMEM B Ka4yeCTBE NPHUMECEH pa3IMdHBIX KapOOHOBBIX KHCIOT. Kpome Toro, BeICOKas
TeMIIepaTypa IPUBOAMT K JECTPYKIUH OTACIBHBIX aMHHOKHCIIOT, HAIPUMED: [IUCTEHHA,
LUCTHHA, ceprHa, TpeoHnHa [11]. TloaToMy meI09HOM THAPOTU3 BOJIOC MIPOBOAWIH IIPH
CPaBHHTEIIBHO HHU3KOIT Temmeparype pactsopa (95-97°C).

Llensto npeanaraeMoil paboThl ABIIACH pa3pabOTKa MaJOOTXOAHOH TEXHOIOTUH
KOMIUIEKCHOH TepepadOTKH OeIOKCONEPIKAIIEro ChIPhs JUIS MOJY4YEeHHS aMHUHOKHCIIOT-
HOW CMeCH MEJHMLUHCKOTO Ha3HAUYEHHs ¥ IPUPOTHOTO BOJIOPACTBOPUMOrO MENIaHHUHA.

Mamepuan u memoouka. DKCIEPUMEHTHI 110 THAPOIU3Y BOJIOC MPOBOIWIN B KPYTJIO-
JIOHHOU KoJIOe, CHa0)KEHHOH MelIaaKod, OOpaTHBIM XOJOAWIFHHKOM U TEPMOMETPOM, KOTOPBIH
OBLT TIOMEIICH B TEPMOCTAT.

HccnenoBaHus MoKa3alid, YTO ONTUMAIBHBIM YCJIOBHEM KHCIOTHOTO THAPOIIH3a OEoKCco-
JIepIKaIero ChIpbs (BOJIOC YENIOBEKa) SIBISIETCS] UCIONb30BaHHE 6 N pacTBopa COJITHOM KHCIIOTHI,
TIPY COOTHOIICHHUH TBEPIOH (a3bl K )KUAKOH (T:K) 1:6 B TedeHHe 5 4acoB, IIPU TEMIIepaType pact-
BOpa pasHoit 95-97 °C.

[leno4HO# THAPOIN3 BOJIOC MPOBOAWIH C HCIOIB30BAaHUEM 2 H PACTBOPA €KOTO HATPHS
TIpH COTHOMIEHHH T:K 1:3, TipH Temmepatype 95-97 °C B Teuenne 6 gacos.

Crnioco0bl 00€COTMBAHUS KUCJIOTHOIO H LIEJ0YHOr0 ruapoausara [2, 5].

OMBITH IO 00€CCONNBAHUIO KUCIOTHOTO M LIEIOYHOTO THIPOJIM3aTOB BOJIOC U pa3/ielicHUe
aMHMHOKHUCJIOT U3 THAPOJU3ATOB [0 OCHOBHOCTH NPOBOIMIN B M3TOTOBIEHHOM HaMH IMPSIMOTOY-
HOM IMPKYJSIIMOHHOM DBJIEKTPOAMAIN3HOM alllapaTe ¢ MeXMEMOPaHHBIM PAcCTOSHUEM 3 MM.
Kameps! anektpoananu3aropa ObUTH pasjeieHbl KaTHOHOOOMEHHBIMH MeMOpanamu MK-40 u
aHnoHOOOMeHHBIME MeMOpaHamu MA-40 (Poccust). PaGouas mmomians mMeMOpaH cocTaBisiia
46,4 cm®. OGBEM HPKYIHPYEMBIX PAcTBOPOB COCTaBIsiT 500 cM°, NHHEiHAS CKOPOCTB MOTOKA
KHUIKOCTH uepe3 Kamepsl 6,5 cm/cex. CKOpOCTh TMOAa4M KHIKOCTH PETYTHPOBAIH MEPUCTAITb-
THYeCKUMH Hacocamu tuma ‘“Masterflex” (CLLLA).

Crnioco0bI 00eccoIMBaHus THAPOJIN3aTa KYKOJIOK [ 4 ].

ObeccosrBanne 00€3)KMPEHHOTO THAPOJIM3aTa KYKOJIOK TyTOBOTO LIEIKONPSaa IPOBOJIH-
JI1 HOHOOOMEHHBIM CIIOCOOOM C HCIOJIb30BaHueM cyibpokarnonnta KY-2x8 8 NHy+ - dopme, a
o0e3xupHBaHHe M 00ECIIBEeYMBAHUE CMECH aKTHBHPOBAaHHBIM OEHTOHUTOM U yIJIeM B3STHIX B
cootHomernun 1:1.

Crnioco0bI onpe/iesieHHsI KOHIIEHTPauuu MetanuHa [1, 3].

KoHueHTpanuio MeraHuHa ONpenersuil n3MepeHneM ontudeckoii miotnoctu (OIT) pact-
Bopa mpu 315 HM W CpaBHEHHEM IONYyYeHHON BeMMYMHBI co 3HaueHweM OIl craHmapTHOTO
pacTBOpa CHHTETHYECKOTO MeJlaHWHa (pUpMBI Sigma..

Crnioco0b1 onpeesieHNsI KOHIIEHTPAIIMH HeCIapeHHbIX YIeKTPOHOB B MOJIEKYJIe MeJia-
HuHa u cusatus UK-cnextpsi [3].

Cuexrpsl DIIP perucrpuposamu npu 20°C Ha cnexrpomerpe thma SE/X-2543 (“Radio-
pan”, Ilonsura) ¢ BeicokoyacToTHOM Moymanuen 100 k' va yactote 9,4 I'TL.

UK-cnexrps! canmanu Ha criektpomerpe Nexus Nicolet FT-IR (“Thermo Nicolet”, CIIIA)
¢ mpm3moii u3 ZnSe (4000-650 cm™) ¢ OXHOKPATHBIM OTpaKEHHEM, YHCIIO CKAHHPOBAHMIT 32, pas-
peuienue 4 em™,

ConeprkaHne aMHHOKHCIIOT B PAacTBOPE OMPENe/UTH METOAOM TOHKOCIOWHON Xpomaro-
rpaduu ¥ Ha aMUHOKHCIIOTHOM aHanu3atope “AAA-339” (Pecriybnuka Yexust).

npe}lCTaBﬂeHHble B pa60Te JaHHBIC ABJIAIOTCA CPEAHUMHU 3HAYCHUSAMH HE MCHEC TPEX U3-
MepeHHH B Kaxaoii Touke. CpeiHre OTKIOHEHHS PE/ICTaBICHbI B TAOIHIIAX.

Pezynomamot u oocyycoenue. Ilonyuenue amuHOKUCIOM U MENAHUHA U3 B0]0C
4e06eKa KUCTOMHBIM 2UOPOJUZOM.

HccnenoBanus mokasanu, 4To Uil CHIXKEHUS Pacxoja IIEJOYd MPHU JOBEACHUH
pH kucnotHOTO THApPOIU3aTa 10 6,0-6,2 H30BITOK COJITHOW KUCIOTHI U3 HETO MPEInoy-
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THTEILHO OTTOHSATH C MOMOIIBIO BAKYYM BbITApHBaHus NpH Temmeparype 68-75°C u oc-
TaToudoM Aasiienuu 0,01 MIla.

[Tocne OTroHKM HM30BITKA CONSIHOW KHCIIOTHI, JJIsl CHHIKEHUsI COJIEBOTO COCTaBa
ynaperHoro a0 CB= 60-65 % ruaponusata, pH aMHHOKHCIOTHOTO pacTBopa C IO-
MOIIBI0 HACBIIIEHHOI'O PacTBOpa €IKOTro HaTpa foBoawid 10 3,0, ¥ HOATUTPOBAHHBIH
pacTBop npu 18°C BoAepkuBasIM 10 wacoB. [Ipu 3TOM M3 pacTBOpa BBINAJAET OCATOK
XJIOpHU/Ia HATPHs, KOTOPEIA M3 pacTBopa oTAeisuin puiapTpanueii. Ocagok OT)KUMaNH Ha
¢mIbTpe W TMPOMBIBANK OXJIAXKIEHHON Bomoii B kommdectBe 0,5 oObema oT 00BEMa
ocamka. CoyeBO# COCTaB yIIapeHHOTO THAPOIN3aTa COCTaBIsLI 6,45 T-9KB/1I, a pacTBOpa
MOCJIE OTAEIEHM BRIMABIIEH COMN - 3,48 r-3KB/I1.

Y CTaHOBIIEHO, YTO B BBICJICHHOM OCaJIKe XJIOPHIA HATpHUs OOHApYXKEHBI JIMIIb
JIB€ aMHHOKHCJIOTHI B cyMMapHoM KommuecTse 0,05 % ot Beca ocajxa.

HccnenoBanus mokasanu, 4TO B BHIOPAHHOM PEXUME IIPU KUCIOTHOM THAPOJIN3E
HEPaCTBOPEHHOE KOJIMYECTBO BOJIOC COCTABIAET 2,1 % OT Macchl HCXOJIHOTO CHIPhS, KO-
TOPBII UMEET TEMHO-KOPUYHEBBIN LIBET. 13 MOJIy4eHHOTO HEPACTBOPEHHOI'O OCAJIKA BBI-
JiefieHUe MeJlaHMHA MPOBOAMIN €r0 PAaCTBOPEHHEM B IIEJIOYHOM PACTBOPE U OCaXKJe-
HHUEM cosTHOU kucioToit (pH=1,5-2,0). s 0ocBOOOXKAESHHUS OT COMYTCTBYIOUINX IpHUMe-
cell mporiecc pacTBOPEHUS W OCaKICHUS METaHWHA MPOBOAMIM JaBa pa3a. Ocamok me-
JIaHWHA Ha QWIBTPE MMPOMBIBAJIM OPTaHMYCCKIMH PAacTBOPUTENIMH. B pesynbraTe 3TOTO
TTONYYIIIH HEPACTBOPHMYIO B BOJE TEMHO-KOPHIHEBYIO aMOpP(HYIO MacCy ¢ METalTH-
geckuM OieckoM. Brrxox menannHa coctaBisit 0,7 % OT Macchl HCXOAHEIX Boioc [2]. B
IIETIOYHOM PaCTBOPE BOJIOCH TOJTHOCTHIO PACTBOPSIOTCS.

Takum 00pa3oM, ¢ MOMOIIBIO BaKyyM YIapKu U HeUTpanuzaiuu pactsopa ao pH
3,0, 6e3 0Opa3oBaHUs KUCIOTHBIX CTOKOB M C MEHBLIMMH ITOTEPSIMH LIEIEBOTO MPOIYKTa
HECJIOKHBIM TEXHOJOTHMYECKHM MOIX0A0M yaaeTcs mpuMepHo Ha 50% CHU3UTH MHHEpa-
JIN30BAHHOCTh KHCJIOTHOTO ruapoin3ata. OTorHaHHAs COJISHAsl KHCIIOTa BO3BpAIIaeTCs
Ha CTaJMI0 THAPOIIN3a OeI0KCoAep Kallero 0TXo a.

Hanee 1 0CBOOOXAEHUS OT OKpAIIEHHBIX KOMIIOHEHTOB YIApPEHHBIM PacTBOpP
IIBa pa3a pa30aBIsUIM BOJOW, MOABEPTAIH 00SCIBEUMBAHUIO 00pabOTKOM aKTHBHUpPOBaH-
HBIM yriieM npu 60 °C B Teuenue oxHoOro uaca. Pacxon yrast coctaBisin 2,0 % oT Maccsl
AMHHOKHUCIIOTHOTO PacTBOpa. YTOJb OT PacTBOPa OTACIUIN (QHUIBTPAIHEH C MOCIEHYIO-
el MPOMBIBKON ropsiueit Bomoit (65-70 0C). [IpoMbIBHBIE BOABI MPUCOEAMHSIN K OC-
HOBHOMY pacTBopy. C LENbI0 OYUCTKH OT BHICOKOMOJICKYIISIPHBIX KOMIIOHEHTOB, obec-
LBEUCHHBI PacTBOP MOABEPraliv yIbTpa(uibTpaluy, NPOIyCKaHHEM pacTBOpa udepes
KanmpoHOBYI0 MeMOpany ¢ auametpom nop 0,01 mukpoH. B monydeHHOM niepmeare cym-
MapHOE KOJHYECTBO MHUHEPAIbHBIX HOHOB COCTABIsUIO 1,02 r-3KB/JI, KOTOPOE IPUMEPHO
B 2,3 pa3a MeHbIIIe, YeM B IepMeaTe, MOJTyYeHHOM Oe3 OTIOHKH CBOOOIHOW COJISTHOM
KHCJIOTHI U3 UCXOTHOTO THApon3aTa. B momyuyeHHOM mepmeare cyMMapHOe KOJMYECTBO
aMUHOKHCIIOT cocTaBiseT 2,48 Monb/1 (Tadm. 1).

Ta6auua. 1. AMHUHOKHCIOTHBIN COCTaB repmeara

Konuenrpanus, | AMHHOKHCIIOTa Konuenrpanus,
AMUHOKHCIIOTa

MMOJIB/JT MMOJTB/JT
’:_CTr;apam“"Ba" 200 + 20 Banun 102 £13 4
I'moramunoBas | 330+ 32 MetnoHua 14 +1,3
DenunanaHuH 2723 Huctin 17£1,9
Cepun 420+ 41 JleiiuyH 51+5,5
I'uctuann 26 +3,1 M3oneiinua 30+£3,2
I'munmn 230+2,5 JIuzun 65+6,8
Aprunus 205 £22 Tupo3un 15£1,4
Tpeonun 220+ 23,4 Iponun 285+ 31
Ananud 230+21,5
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Jnis oOeccorBaHus MOMYYCHHOTO TIepMeara U pa3AeicHUs aMUHOKHCIIOT IO OC-
HOBHOCTH PacTBOP aMHUHOKHCIOT MPOMYCKAaId Yepe3 MATHUKAMEPHBIN 3JIeKTpoauann3a-
Top. B a3nekTpoauanuzatope pacmpeneiicHHe HOHOOOMCHHBIX MEMOpaH MEXAy Kame-
paMu ¥ HUPKYJIUPYEMBIX Yepe3 KaMephbl pacTBOPOB MpeCTaBIICHbI Ha puc 1.

t MA t MA ¢+ MK ¢t MA
I I I I I x

0, H,

I II I 10% \4

T T T
0.5N 0.05N Tugponusar 0.05N 05N
H,SO, H,SO, NaOH NaOH

Puc.1. Cxema pacronoxeHnst MeMOpaH | JABI)KSHUSI PACTBOPOB B IISITUKAMEPHOM
3IIEKTPOAUAIU3ATODPE.
I -V kamepsr; MA u MK — tuner mem6pan cootBerctBeHHO MA-40 1 MK-40.

[InoTHOCTH TOKa B TIpoIiecce 00ECCOMMBAHMS COCTABIISIA 32 mA/cm?,

Tak KaKk B 3aBHCUMOCTH OT BEIHMYHHBI pH, aMHHOKHCIIOTEI B pacTBOpE MOTYT Ha-
XOIWTh KaK B KATHOHHOW W LBUTTEPHUOHHOH (opme, Tak M aHHOHHOH, TO TPHU IEKTPO-
MeMOpaHHOM cItoco0e 00ecCcoMBaHUs PaCTBOPOB, aMIHOKHCIIOTHI MOYKHO Pa3lIeNiTh MO
OCHOBHOCTH.

B mpomecce obecconmBaHUs 3MEKTPOTUATN3HBEIM CIIOCOOOM HEWUTpallbHBIC aMH-
HOKHCJIOTHI B IIBUTTEP-UOHHOH (pOpME OCTArOTCS B AMIFOATHOH Kamepe, a OCHOBHBIC aMHU-
HOKHCJIOTHI (JIM3HH, aprHHUH, TUCTUANH) Yepe3 KaTHOHOOOMEHHYI0 MeMOpaHy o] IeHCT-
BHEM DJICKTPUYECKOTO TOKAa BMECTE C MUHEpPAIbHBIMH MOHAMHU U3 AMJIIOATHON KaMepsl
MIEPEXOIAT B COCENIHIO KOHIIeHTpannoHHyo (IV) kamepy.

Kucnpie aMHMHOKHUCIOTHI (TIIOTAMHHOBAs M aclaparviHOBasi KHCIOTHI) B ATOM
IpoIiecce BMECTe ¢ HEOPraHWYeCKHMMH aHMOHAMHU 4Yepe3 aHHOHOOOMEHHYI0 MeMOpaHy
MA-40 nepexonst B cinenyromyro (I1) KOHIICHTpallMOHHYIO KaMepy.

HUccrenoBanus moka3anu, 9to mpu 97 % obeccolmBaHus ImepMearta B IUITFOATHON
KaMepe ocraercs Bcero 5-7 % OT OCHOBHBIX aMHUHOKHUCIIOT, TIPUCYTCTBYIOIINX B HCXOI-
HOM mepmeate. KoiamuecTBo ocTaBmIMXCS B AWIFOATHOW Kamepe KUCIBIX aMHHOKHCIIOT
mocie obeccomuBanus cocTaBuo 17-20 % OT UX MCXOMHOTO KOJIMYeCTBa. JTO 00yC-
JIOBJIEHO TeM, YTO B Ipoliecce odecconmBanusi pH pacTBopa B AMII0aTHOH KaMepe CHH-
xaercs 10 4,05, Benencteue ang¢ys3uu MPOTOHOB W3 aHOIHOMN KaMepsl B TMITIOATHYIO,
YTO MPUBOJIUT K YACTHYHOMY NEPEXOAY KHUCIBIX aMHHOKHCIIOT W3 aHHOHHOW ()OPMBI B
LBUTTEPHOHHYIO.

Y aensHBIN pacxo]] 2JIEKTPOIHEPTHH IS IEPEHOCa HOHOB uepe3 MeMOpaHbI B MPO-
ecce 00eccoMBaHMS IepMeaTa 00eCIBEYCHHOTO KUCIOTHOTO THAPOIN3aTa U pa3ieIeHus
AMHHOKHUCIIOT 10 OCHOBHOCTH cOoCTaBysil 0,3 A.4.Kr >, a BBIXOJI 1O TOKY - 89,6 %.

Takum 00pazoM, 3TEKTPOIUATHUIHBIM CIIOCOOOM yIaeTCsi MUHAMAIBHBIMU PacXo0-
JaMU XMMHUYECKHUX BELIECTB U C MAJBIMU SHEPTreTHUECKUMH 3aTpaTaMu OCYLLECTBISATh
Kak o0eccosBaHue 00eCIBEYEHHOTO THIPOJM3aTa OEIKOBOTO ChIPhS, TaK U pa3zieieHue
aMHHOKUCIIOT IO OCHOBHOCTH.

W3 pacTtBOpa auimoaTHOM Kamepbl BaKyyM ynapuBaHueM a0 coiepxanus CB B
pactBope 48-55 % U ABYXCTyNEHYaTHON HM30THIPUYECKON KpUCTAIIU3alUedl yAanoch
BBIJICNATH CMECh HEUTPAIbHBIX aMHHOKHUCIIOT, KOTOPYIO MOCTE JOKOMIUIEKTAIINN OTCYT-
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CTBYIOIIUMH aMHUHOKHCIIOTAMH MOKHO MCIIOJIB30BATh Ul MPHUIOTOBJICHHUS HH(Y3HOH-
HBIX PaCTBOPOB MEJUIIMHCKOTO Ha3HAUEHUS.

Wzsneuenne nuddyHIMpOBaBIIMX B KOHLEHTPALHOHHYIO KaMepy OCHOBHBIX
AMHMHOKHUCJIOT MOYKHO OCYIIECTBIISITH C TIOMOIIBI0 HOHOOOMEHHON xpoMarorpadun. Tax
kak npu pH=1,0-1,2 0CHOBHBIE aMHHOKHCIIOTH B PAaCTBOPE HAXOIATCS B IBYX3apsIHON
(dopme, a COMyTCTBYIOIIKE UM HEOPTaHWMYECKIE HOHBI U HEHTPaTbHbIE aMIHOKUCIIOTH B
OCHOBHOM B OJTHO3apsiAHOM (popme, TO C TOMOIIbI0 HOHOOOMEHHOM cOpOIMH Ha CYIIb-
doxatronute B NH," - hopMe OCHOBHBIE AMUHOKHCIIOTHI OTAENSIN OT MOHO3APSIHBIX
noHOB. Ilociie BOOHOI MPOMBIBKH CMOIBI COpOMPOBAHHBIC HA MOHUTE OCHOBHBIC aMH-
HOKHCJIOTHI MTIOUPOBau 4 %-HbIM pacTBOPOM aMMHaka. 113 aMMuauHOro aJ1toata BblJe-
JICHHE OCHOBHBIX aMMHOKHCIIOT OCYIIECTBJIUIM BaKyyM yIapHBaHHEM U H30THApHYEC-
KO KpUCTAJUIU3ALUEH.

Brinenenue KUCHBIX aMUHOKHCIIOT U3 pacTBOpa APYrod KOHIIEHTPALIMOHHOW Ka-
Mepbl IPOBOAWIN CHHXKeHHeM pH pacTBopa 10 M3031EKTPHUECKON TOYKH STHX aMHHO-
kucnot (pH-2,9-3,1), Bakyym ynapuBaHueM W Kpuctajuzauuei. [Ipu HeoOxoaumocTn
BEIJICIICHHBIE CMECH KHCIBIX M OCHOBHBIX aMHHOKHCIIOT ITOJBEPTaNH NEepPEKPHUCTAILIU-
3alliU U3 BOJHO-CITUPTOBOM CMECH.

s cpaBHEHHs Tpoliecca KUCIOTHOTO THAPOIH3a ¢ MICTOYHBIM MPOBOIIIIHN IIe-
JIOYHOH THUAPOJIH3 BOJIOC YEIOBEKA IO BEIMICYKa3aHHOMY PEXHUMY.

IMocne oxoHwanms mpouecca rumponusa pH rugponmmzata cHmkamu mo 2,0 u
00pa30BaBIIMIACS TEMHO-KOPUIHEBBI OCAI0OK METaHWHA OT PacTBOpa OTHCILUIN (PHIIBT-
pauueii. Jlanee ns OUYMCTKHU OT NMPUMeECEN OPraHUYECKOTO XapaKTepa 0CaloK MelaHuHa
00pabaThIBAJI KOHI[CHTPUPOBAHHOW COJISHOW KHCJIOTOM MpPU COOTHOMICHHH T:K 1:1 u
temneparype 80°C B Teuenne 1 yaca. Bo n36exanue IpoLeccoB OKHCICHHS KHCIOTHYIO
00paboTKy ocajika MellaHWHA TPOBOJMIM B HMPUCYTCTBUU cyibdura Hatpus [13]. s
nepeBoia OTGUIBTPOBAHHOTO U MPOMBITOTO BOJOH M OPraHMYECKHUMHU PACTBOPHUTEISIMU
(kcwion, areron) ocaaka JJODA-MenaHuHa B BOJOPACTBOPUMYHO (OPMY €ro pacTBO-
P B aMMHAYHOH BOJE W TOJBEPraiiil BaKyyM YIIAPHBAHHIO 10 00pa3oBaHHS aMopd-
HOTO OCaJKa.

[lepeBox MenaHWHA B BOJOPACTBOPUMYIO (HOPMY MOBBIIMIAET BO3MOXKHOCTH €TO
MIPUMEHEHHUS B CETTLCKOM XO3SHCTBE U B MEIHIINHE.

KonndecTBo momydeHHOTO MenaHWHA cocTaBisuio 1,1 % OT Macchl MCXOITHBIX
BOJIOC, @ COJIepIKaHHe OCHOBHOTO BelecTBa B HeM- 96 %.

HVccrnenoBanus MOKa3anH, 4TO JUISI OCBOOOXKAECHHUS OT COITyTCTBYIOIIUX MpUMeEceH
MPEAIOYTUTENILHO [0 TUAPOIN3a UCXOIHOE ChIpbe 00padoTats 1,5 N pacTBOpOM COJisi-
HOW KHCJIOTHI B COOTHOIIeHUH T:k 1:2 mipu 80-85 oC,

W3y4yeHbl HEKOTOpbIE (U3MKO-XUMHUYECKUE CBOWCTBA MEJAHWHOB, MOJYYEHHBIX
u3 BoJsioc. B wactHocTH, MK-criekTphl moTydeHHOTO 00pasiia MeJlaHWHA 10 OCHOBHBIM
obnacTsiM KoJieOaHMs COBIA/IAIOT ¢ CHHTETHYECKUM M MTOJyYeHHBIM MUKPOOHBIM CHHTE-
30M MeJIaHWHAaMH, NpuBeJieHHbIe B padorax [1,3]. OOpa3ubl MONydeHHBIX MEIaHWHOB
JIal0T TaK)Ke NPHUBEAEHHbIE B UTepaType [15] XapakTepHsle U1l METaHHHOB KayeCTBEH-
HBIE PEAKIUH.

OcoOeHHOCTBIO MEJIAHWHOB, KakK NMPHUPOJIHBIX MOJIMMEPOB, COJEpPIKAIINX Pa3BU-
TBIE CHCTEMBI COIPSDKEHHBIX CBS3€H, SBJISCTCS HAJIMYME HECIApEHHBIX SJIEKTPOHOB.
OINP-criekTpbl MOTYYEHHOTO MEJAHWHA, TaK K€ KaK U CHEeKTPhl CHHTETHIECKOTO U MUK-
pOOHOTO MENaHMHOB MMEIOT BHJ CIIETKa aCHMMETPHYHOTO CHHIJIETHOTO CHTHama 0e3
CBEepXTOHKOU cTpyKTypHI [3, 15]. ConeprkaHue mapaMarHUTHOTO IIEHTpa B HEM pPaBHO
0,19x10" crmm/r.

[Tomy4yenHple mpemapaTsl MeNaHWHA OBUIM HCHBITAHBI B OOJACTH CEIBCKOTO
X03sficTBa B KayecTBE OMOCTUMYIISITOpA POCTa PAacTEeHHWH W IOJy4eHbI 0OHaJeKUBaIO-
1€ PE3yJIbTaThI.
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IMonyyeHnsT aMHHOKHMCJIOT M MeJaHHHA M3 BOJIOC YeJIOBEKA IIeJT0YHBIM
THIPOJIM30M.

HenocratkoM nonyueHns: aMUHOKUCIOTHOW CMECH M MeJlaHWHA U3 OesoKcoaep-
JKAIIEro ChIPhsI C HOMOIIBIO IEJIOYHOTO THJIPOJIH3a SBJISETCS TO, YTO B ILEIIOYHOH cpese
MIPOUCXOJUT YaCTUYHOE DPa3pyIICHHE aMHHOKHCIIOT, OCOOCHHO CEpOCOAEpXKAINX, U
KpPOME 3TOTO BBIJICNICHHBIH aMOP(HBIA 0CallOK MEJIaHWHA COJECPXKUT Cepy M HepacIien-
JeHHbIe tenTuabl. [1oaToMy, A7st 0cBOOOKIEHHS OT YKa3aHHBIX IIPHUMECEH, MOy IeHHbIH
0CaloK MEJTaHHHA 00pabaTeIBAIN PA3INIHBIMI OPTraHMYECKUMH PACTBOPUTEISIMU U KOH-
LIEHTPUPOBAHHOM COJISTHOW KHCIIOTOM.

[Mocne u3BNeYeHUs MeTaHUHA U3 [IEIOYHOTO THIPONIN3aTa, ISl BBIIEJICHUS aMUHO-
KUCJIOTHOW CMeCH, PacTBOp IMOJBEprajcs OOECIBEYMBAHHIO KOHTAKTHPOBAHHEM C akK-
THBHpOBAHHEIM yraeM mpu 55-60 °C B Teuenme 2 wacoB. Pacxom yriIs COCTABIIST
1,0-1,5 % ot maccel pacTBopa. B o0eciBeueHHOM pacTBOpe CyMMapHOE KOJMYECTBO aMH-
HOKHCJIOT cOCTaBisuto 1,38 MoJ/J1, a COJIEBOI COCTaB aMUHOKHCIOTHOTO pactBopa - 0,6 -
skB/1. CozeprkaHre aMHMHOKHUCIIOT B IEJIOYHOM THIAPOJIN3ATE MPEICTABICHO B Ta0I. 2.

Ta6amnua. 2. AMHUHOKHCIIOTHBIN COCTaB IIEJIOYHOTO THAPOIU3aTa

AMHUHOKHCJIOTA Konuenrpauus, MMoJib/s1 | AMHHOKHcI0Ta | KoHueHTpanms, MMoJIb/x
AcnaparuHonas K-Ta 88+ 10,1 Banun 60,5+ 7,1

I'mroTamuHOBast 215+23 MertuoHuH 78 £0.8

denunIanaHuH 154+17 uctun 6,3+0,8

Cepun 210+234 Jletnun 242 +3,1

Tuctuann 143+1,6 Wzoneitua 20,1 £22

T e 153+17,2 JIuzun 342+39

AprusuH 130+ 14,1 Tuposun 10,1+ 1,1

TpeonuH 103 +9,8 Iponux 145,1 £ 15,6

AnanuH 143 £15,3

DnexkTpoMeMOpaHHbIi CrIOCO0 00eCCOIMBAHUS IIIEIOYHOTO THPOJIM3aTa U pas3jie-
JIEHHE aMUHOKHUCIIOT TI0O OCHOBHOCTH TIPOBOIMIIN aHAJIOTMYHO KUCJIOTHOMY THIPOJIHM3ATY.

HccnenoBanust mokasaiu, 4To AJS TOJTYYEHHs] aMHUHOKUCIOT M3 BOJIOC YEIOBEKa
MIEPCTIEKTUBHBIM SIBIISIETCSI €70 KUCIOTHBIM THIPOJHN3, TaK KaK MPHU IEIOYHOM THUIPO-
JU3¢ KOJMUYECTBO aMHUHOKHCIIOT B THAPOJIHM3aTe MpUMepHO B 1,8 pa3 MeHbIe 1mo cpas-
HEHUIO C KMCIIOTHBIM.

Tak Kak IO cOCTaBy KHUCIIOTHBIA THAPOJIHM3AT BOJOC YENIOBEKAa CYIIECTBEHHO HE
OTIIMYACTCS OT KHCJIOTHOTO THAPOIU3aTa BOJIOC KUBOTHBIX, TO Pa3pabOTaHHBIA TEXHO-
JIOTHYECKUH MOAX0]] 00paObOTKH THAPOIM3aTa YeIOBEYSCKHX BOJOC MOXKHO NMPUMEHSTH
JUTSL THAPOITU3ATOB BOJIOC YKUBOTHBIX.

Takum 00Opa3oMm, C TOMOIIBIO WCIONB30BAHUS KOMOWHUPOBAHHOTO CITOCO0a
(amexTpoauanu3, HOHHBI 00MEH, YIbTpadUIbTPAIUs, KPUCTALIN3AIMUS U IIEPEKPUCTAII-
JIM3alds) yAaloch W3 OEOKCOMEPIKANIETO ChIPhS CPaBHUTEIHLHO MEHBIIUM PacX0i0M
AJIEKTPUIECKON IHEPTUH, XUMUIECKIX BEIIECTB U MEHBIIIMM KOJIMYECTBOM 00pa3oBaB-
IIUXCS KUJAKUX OTXO0B MOJYIUTh CMECH KaK HEUTPAIbHBIX, TAK U OCHOBHBIX U KHCJIBIX
AMUHOKHCIIOT, KOTOpBIE TIOCJI€ KOMIUIEKTAllUd HEJOCTAIOIUMH aMUHOKHUCIOTaMHU
MOJKHO UCIIOJIb30BaTh JUIS MPUTOTOBJICHUS HH(Y3UOHHBIX PACTBOPOB.

HccrenoBanust mokasaiy, 4To 10 pa3paboTaHHON TEXHOJIOTHH M3 BOJIOC YEIIOBEKA
MOXKHO TIIOJIYYUTh KaK CMECH OEJIKOBBIX aMHWHOKHCIOT, TaK M BOJOPACTBOPHUMOIO
JODA-MenaHuH, KOTOPbII MOKHO MCIIOJIB30BAaTh B MEIULIMHE, CEIbCKOM XO3SIICTBE U
MTUIIEBOH MPOMBIIIIICHHOCTH.
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IHosny4yeHne cMecH aMMHOKHMCJIOT U3 ()KHBOTHOTO CHIPbS.

ITpu nepepaboTke KOKOHOB TYTOBOT'O ILENKOIPSAA Ul MOJXYYSHHS IICIKOBOM
HUTH, O0pasyeTcss OOJbIIOE KOJIMYECTBO OTXOAOB (KYKOJIOK), KOTOPBIE M CIYXWIIU
CBIPbEM JUISl TTOJYyYEHUsI OCIIKOBBIX aMHHOKHCIIOT, HE CO/ICPIKAIIUX METITHIBI.

Hambonee 01m3kuM K pa3paboTaHHOMY CHOCO0Y IO XapaKTepy HCIOIH30BaHHOTO
CBIPBA SBIAETCS CHOCO0 MOJYyYEHHS KOPMOBOTO OEIKOBOTO Ipenapara U3 KepaTHHOBOTO
U APYroro OEMOKCOAEPIKAIIETO CHIPBS IyTEM COJITHOKHCIOIO THAPOIN3a C MOCIEAYIo-
UM KOHTaKTHPOBAHHEM KHCIIOTO THAPOIHM3aTa C aKTHBUPOBAHHBIM yriiem [12, 13].

Jst monmHOTO OO€ecuBEeYnBaHMS KEPATHHOBOTO THAPOIN3aTa M CHATHA crierudu-
YEeCKOro 3amaxa pacxojyercst OOJIbIOe KOJWYECTBO aKTHBHPOBAHHOTO YIJIS, KOTODPBIH
CTaHOBUTCA OTXOJIOM IPOM3BOACTBAa. Kpome TOro, akTHBUPOBAHHBIA yrojb IJIOXO IOT-
JIOIIAET >KUPBI U ABJSIETCSA TOPOTUM aICOPOSHTOM.

Lenpto pa3paboOTaHHOTO CHOCO0A SIBISIETCSl YCTPAaHEHHUE BBIIIETIEPEYHCICHHBIX
HEJOCTATKOB IPHU MOJYYEHUH CMECH aMUHOKHCIOT U3 OelOKCOAEpIKalIlero ChIphbs pas-
JIMYHOTO MPOUCXOKICHHS.

VYka3aHHasI IeJIb JOCTUTAETCS TEM, YTO TIOCIIE 3aBEPIICHMS IPOLEcca COJITHOKHUC-
JIOTHOTO THAPOJIN3a KYKOJIOK II0 BBINICYKa3aHHBIMY PEXHMY, PEaKIHOHHYIO Maccy OX-
naxmaor g0 16-20°C u (GUIBTPYIOT Yepe3 KHUCIOTHOCTOHKYIO IUIOTHYIO TKaHb. [Ipu
3TOM PacTBOp OYMIIACTCSA OT HETUAPOIN30BAHHOTO MCXOIHOTO CHIPhS U OT YACTH XXHPA.
Hanee nns ynaneHust n30bITKa CBOOOTHOM COJITHOM KMCIIOTHI (DMIIBTpAT IOJBEpraeTcs
BaKyyM ymapuBaHuio 1o coxepxkanms CB=40-45 %. 3atem mns ocBoOOKACHHUS OT OC-
TaBIIEroCs JKUpPa U OT YaCTH OKpAIIEHHBIX KOMIIOHEHTOB, YIapeHHBIN pacTBOp KOHTaK-
THPYETCA C aKTUBUPOBAaHHBIM OEHTOHUTOM IIPH 60-65°C B Teuenue 60 MuH. ITpumene-
HHUE aKTHUBHPOBAHHOTO OEHTOHHTA 00YCIIOBICHO TE€M, YTO OHO II0 CPAaBHEHHUIO C APYTHMHU
MHUHEPaIbHBIMH aJICOPOEHTaMU 00J1aJaeT BBICOKOH aJCOPOLMOHHO CIIOCOOHOCTBIO, XO-
POIIO TOTJIONIAET XKHUPHI, MOJIMCaXapuibl, TUTMEHTH U Hepoporoil. Kpome Toro orpa-
0OTaHHbIH OSHTOHUT MOYKHO HCIIOJIb30BaTh KaK COCTABHYIO 4acTh KOpMa JUISl KHBOT-
HBIX.

B cnydae mpoBeneHust nporecca HOHOOOMEHHOTO MeTo/a 00ecCOMMBaHUS TH/I-
posnmzaTa 6e3 00e3KMPHBAaHU HPHCYTCTBYIOIINE B PAaCTBOPE >KUPBI OOBOJIAKUBAIOT I10
BEPXHOCTh CMOJIBI M yXYALIAIOTCS ee (U3MKO-XMMHUYecKue cBoiicTBa. OOecconBaHme
00€3KUPEHHOT0 TUAPOJIN3aTa TPOBOJMIM IIyTeM TIPOIYCKaHUS pacTBOpa Uepes
katnoruT KV-2x8 B NH,'- dopme. IIpUHIUN TIPeaIaraeMoro crnocoba o6eccoInBaHus
OCHOBaH Ha TOM, 4YTO He u3MeHss pH ruaponmsaTa HpUCYTCTBYIOIIME B pacTBOpE
AMHHOKHCIIOTHI (KaK OCHOBHBIE, TaK M KHCJbIE U HEHTpaNbHbIe) COPOUPYIOTCA Ha CMOJIE,
a noHsl MuHepaibHbIX coneit (Na®, K*, NH, 1 T.1.) 1 0OCHOBHOE KOJM4eCTBO MpUMeceit
HEaMHMHOKHCIIOTHOTO XapakTepa (OKpalleHHbIC KOMIIOHEHTHI, MOJHCAaXapUabl U T.1.)
Nepexo/iAT BO BHEIIHUM pacTBOp. Jlanmee mocie OTMBIBKM CcMoOJibl BoJoM 10 pH BbI-
XOJISIIIeH KOJIOHHBI XHUJKOCTH paBHOH 3,5-4,0, copOupoBaHHbIE aMHUHOKHCIIOTHI C (ha3bl
cMobl amoupyrorest 4,0 % -HBIM pacTBOpOM amMMMaka. [[jisi OTTOHKHM CBOOOIHOTO am-
MHaKa U KOHIICHTPUPOBAHUS pacTBOpPa COOPAHHBIN 3JII0aT MOABEPraeTcsl BaKyyM yIlapu-
BaHuto 10 CB pactBopa paBHOU 20-25 %. 3arem pH pacTBOpa coyssHONH KHUCIOTOH HO-
BOJAT 10 5,0-6,0 M MOATUTPOBAHHBIH PACTBOP IMOJBEpraeTcsi 00ECIBEUMBAHUIO KOH-
TakTHpoBaHHEM pacTBopa mpu 60-65 °C cO CMeChI0 aKTMBMPOBAHHOIO OEHTOHHTA M
YIIIS B3ATHIX B cooTHOMIEHUH 1:1. Pacxom oOeciiBeunBaromero KOMIOHEHTa COCTABIISET
2,5-3,0 % ot Beca pacTtBopa. Masiblii pacxoa 00ECIIBEUHBAIOIIEH CMECH IO CPABHEHHUIO
¢ yrieM , o0yCJIOBJIEH Te€M, YTO OCHOBHOE KOJIMYECTBO OKPAIICHHBIX KOMIIOHEHTOB OT
IIEJIEBOTO MTPOAYKTA OTIEIAETCS Ha CTaIiH 00€3KIMPHUBAHIS U 00ECCOITMBAHIS.

OcBeTNICHHBIM pacTBOp MOJABEpraeTcs BakyyMm ymapusanuio 10 CB pacBopa pas-
HOU 55-60 % (mo mosIBIEHMS MEPBBIX KPHCTAJUIOB B PAcTBOpPE) M JBYXCTYIEHYATOH
KpHUCTaIU3alel U3 pacTBOPA BBIIENAIOTCS KPUCTAILIBI CMECH aMUHOKHUCIIOT.
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[epBbie 1 BTOpBIE TOPLMH KPUCTAUIOB OOBEAUHSIIOTCS U MTOJBEPTAOTCS BAKYYM
BBICYLIMBAaHHIO, & MaTOYHBIA pacTBOp IOABEPracTcsi KaTHOHOOOMEHHOMY O0OecconBa-
HUIO U CMEIIMBAETCS CO CBEXKHMM 00E3)KUPEHHBIM HCXO/IHBIM PACTBOPOM IIOCIIEIYIOLIETO
mporiecca.

Jlnis mosmyueHMs mpemnapaTta KOpMOBBIX Hened ynmapenssii go CB = 25-30 % u
moaTUTpoBaHHBIH 10 pH 5,0-6,0 aMMua4HBIA >7T0aT TOABEpPraeTcs PacHbUINTEIBHOM
CyIIKe [IPH TeMmepaType BXosmero Bo3ayxa 200-210°C u eixomsmero 85-90°C.

Br16op cooTHOMIEHNsI OEHTOHNUTA U YT B oOeciiBeunBatonmeM kommnonenTe (1:1)
00yCJIOBIICH TEM, YTO IpPU CHWKEHHHM KOJIMYECTBA YISl B 3TOM COOTHOIIEGHWH Ha-
OmroaeTcsl yXyAlLICHUE MOKa3aTeneil 00eCIBEUNBAHUS PacTBOPa, a YBEIHMUCHNE KOJIH-
YecTBa YIiisl B 3TOM COOTHOLICHUH NPHBOIMT K YXYALICHHIO Tpolecca 00e3KUpUBaHHs
U YIOPOXKEHHIO TpoLecca.

Hcnonp3oBaHue pa3pabOTaHHOIO CIIOCO0a MONYYEHHS! CMECH aMHUHOKHCIOT M3
Pa3IMYHOTO OEIOKCOAEPIKAILETO ChIPhS MO3BOJIUT 3HAYMTEILHO CHU3UTh CE0ECTOMMOCTD
MOJyYEHHOTO MPOAYKTA, TaK KaK aKTHBHPOBAHHBINI OCHTOHUT IO CPABHEHMIO C yIJIEM
Gosee NelIeBbIi MPOAYKT, a MCHOJb30BaHUE KaTnonuta B NH4' - dopme Ha cramum
o0eccomrBaHysI UCKII0YACT PEreHEePanio CMOJIBI B IOCJIEAYIOIIEM IHKJIE.

TexHomormyecknii mporecc NOMydeHHUsI CMECH aMHUHOKHCIIOT M3 TYTOBOTO ILEI-
KOTIpsiJia WILTFOCTPUPYETCS CIEAYIOINM IPUMEPOM.

COJSTHOKHCIBIA THAPOIN3 OEITKOBOTO CHIPhA (KYKOJIOK TYTOBOTO MLIEIKOIPSAA)
BeIyT myTeM nobamieHus K 750 r Kykonok 3,75 1 BOIBI U CTONBKO € KOHIICHTPUPO-
BAHHOM COJITHOM KHCJIOTBHI M BBIIEPKKOM pEaKLMOHHOW Macchl IPU JABJICHUM 2 aTH B
TeueHue 6-7 yacoB. B pesynbraTe ruaposinsa Nmoiay4aroT 7,2 J TUApoMU3aTta KOpudHe-
Boro 1Beta ¢ CB= 12,5%. Ilony4eHHYIO0 TOPSUYI0O Maccy OXJaXKIaloT J0 18°C u or-
(GUILTPOBBIBAIOT Yepe3 KMCIOTOCTOWKYIO IUIOTHYIO TKaHb. OcalloK MPOMBIBAIOT BOJIOH U
IIPOMBIBHBIE BOJBI HMPUCOEIMHAIOT K OCHBHOMY pacTBOpy. s OTrOHKH CBOOOIHOI
COJITHOM KHCIIOTHI O0BeauHeHHbIH pactBop (V= 8,5 51) moasepraercss BakyyMm yIa-
puBanmio npu 68-75°C 1 ocratourom nasnennu 0,015 MITa 10 oGbema pacTBopa 2,3 1.
K orornannoit Macce no6aBistoT 1,5 11 BOIBI M pa30aBICHHBIA PAacTBOP B CTATHYECKHUX
YCIOBUAX MpPHU 65-68°C B Teuenne 60 MuH KOHTakTUpYT ¢ 70 T aKTUBHPOBAHHOI'O
6enronnTa. TBepayto ¢asy oT pactBopa oraeistior ¢punbTpanueid. Ocanok Ha uibTpe
IIPOMBIBaIOT BoJoi 10 CB ¢unbrpara pasHoit ~ 0,5%. [IpoMbIBHEIE BO/IBI OOBETUHSIOT
C OCHOBHBIM PacTBOPOM, a OTMBITHIH OTpaOOTaHHBIH OEHTOHHT HCIOJIB3YETCS B IIPO-
M3BOJICTBE KOPMa IS )KUBOTHBIX.

Ob6ecconmuBanne 0b6ezxupernoro pacrsopa (V= 5,0 1, CB= 18,7%) ocyieTssi-
eTcsl MyTeM MPOIMyCKAaHHs pacTBOpa depes cymbhokarnoHut KY-2x8 B NH,' . popme B
HampaBJICHWU CHU3Y BBEpX co ckopocThio 0,5 06/00 cmonbl B wac. OOBEM CMOJBI B
KOJIOHKe cocTaBisieT 2,5 1. Ilocne 3aBepuieHHUs MoJaYM pacTBOpa CMOJIA MPOMBIBACTCS
Bojioi 10 CB BeIXOAAIIEH ¢ KOJTOHHBI )XHIKOCTH paBHOW ~ Hymo u pH=3,0- 3,2. Cop-
OMpoBaHHBIE aMHHOKHCIIOTHI CO CMOJIBI MoupyroT 4,0 %-HBIM pPacTBOPOM aMMHaKa.
Cbop amroara HaunHaeTcs npu 3HayeHUsIX CB BbIXOnIIEH ¢ KOJIOHHBI XHIKOCTH PaB-
HoM 1,5 % u 3akaHuMBaeTCs MU TeX ke Noporosbeix 3HaueHUsX CB pactBopa.

Otronka cBoOOJHOTO aMMHaka M3 “O0raroro” aMHHOKHCIIOTAMH 3J10aTa OCy-
LIECTBIISIETCSl BaKyyM ynapuBaHueM pactBopa n1o CB=18-20%. 3arem pH orornannoro
9JI0aTa C MOMOIIBI0 COJISTHOM KHCJIOTHI AoBoAsT ao 5,0-6,0, u ouncrka pacTtBopa OT
OCTAaTOYHBIX OKPAICHHBIX KOMIIOHEHTOB, JKMpa M 3allaxa OCYIIECTBIAETCS KOHTAaK-
TupoBanueM pactBopa (V= 0,95 1) ¢ 30 r cMecu akKTHBHPOBAaHHOTO OCHTOHWTA M YIS
B3ATHIX B cooTHomeHnH 1:1. TBepayro ¢a3y u3 pactBopa oTaenstor GunbTparueit. [Ipo-
MBITYIO TBEpAYIO a3y CMEIMBaIOT ¢ OTpabOTaHHOU TBEpAOH (pa3oii co cTamuu 00e3Ku-
pUBaHMSA M UCIIONB3YIOT B MPOM3BOJACTBE KOpMa Ui JKUBOTHBIX, a (DMIBTPAT TOABEP-
raetcs BakyyMm ynapuBanuto 10 CB pactBopa 63-67 % (10 MosiBI€HUS KPUCTAJUIOB B
pactBope). CycneH3usi KpHUCTaJUIOB IIEPEBOAWTCS B KPHUCTAJUIM3AaTOp, M MepeMeln-
BaHMeM Macca oxmaxaaercst 10 8-10°C i BeIIepKUBACTCS TPH 3TOi TEeMIepaType B
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TeueHue 4-5 yacoB. BeimaBmme KpUCTaIBl U3 PacTBOpa OTEISIOTCA (pHUiIbTparmei.
MatouHblif PacTBOP BHOBb YIMAPUBACTCS W W3 HETO AHAJOTMYHO TEPBOU CTYICHU
KPHUCTAJUTU3ALUH BBIICIISIOTCS. BTOPBIE MTOPLMH KPUCTAIIIOB CMECH aMUHOKHUCIOT [19].

BrineneHHbIe IEPBBIE U BTOPBIE MOPLMH KPUCTAIIIOB OOBEANHSIOT U ITOJIBEPIaloT
BaKkyyM BBICYIIMBAHHUIO, 2 MATOYHBII pacTBOp 00ECCOIMBAETCSl aHAJIOTUYHO BhINICYKa-
3aHHOMY CITOCO0Y.

O0eccoNeHHbII MATOYHBI PACTBOP CMEIIMBAETCS C MCXOTHBIM 00ECCOJICHHBIM
pPacTBOPOM MOCTEAYIOIIEro OMbITAa M W3 HEeTO yIMapUBaHWEM M KPUCTAIM3AIHed Moiy-
Yal0T KPUCTAIUIBI CMECH aMHHOKHCIIOT, KOTOPhIE CMEIIMBAIOTCS C KPUCTAIIIAMH MPE/IbI-
Aymero omnbiTa U MOABEPraroTCA BAKYYM BBICYHIMBAHHIO. BI)IXO[[ KPpUCTAJUIOB CMECHU
OCJIKOBBIX aMHHOKHUCIIOT OT Beca HUCXOIHOTO ChIPhst cocTaniseT 23,8 %.

OneITel TOKa3zanH, uyTo ymapeHHoi no CB paBHoit 21-23% oGecconeHHOro,
00€CI[BEUCHHOT'0 ¥ MOATUTPOBaHHOTO 10 pH paBHoii 5,0-6,0 aMMHaYHOTO 3JTH0aTa CMECH
AMUHOKHUCIIOT MOKHO BBIACIIATL IYTEM paCHbIHHTeHbHOﬁ CYIIKHU IpU TEMIICPATYPE BXO-
psmero Bosayxa 200-210°C u Bexomsimero 78-85°C. BIX0I LENEBOr0 MPOLYKTA, OT
BECa UCXOAHOIO ChIPhs COCTaBIAET 35 %.

KauecTBO mosy4eHHbIX MPOAYKTOB MPHUBEACHO B TabI. 3.

Ta6muna. 3. XapakTepuCTUKH MOTyIeHHBIX IPOIYKTOB

HazBanue II0JIy4YC€HHBIX BCIIECTB

CMech aMUHOKHCIIOT

CMech aMHHOKHCIIOT

CMech aMUHOKHCIIOT

HaumoBanue MOJTy4eHHast nosrydeHHas 6e3
o HOJTy4eHHast o
HoKasaTenen . PpacHbUIMTEIbHON o0ecLBEUHBAHYS,
KpHCTaJUIH3auen .
CYHIKOH pacIbUIEHHEM

Buemnauii Bujg

Benslit nopomok

benbiit nnm sxenToii

CBeTJI0-KOPUYHEBOT'O 1[BETa

PactBopumocTs

Xopo11o pacTBOpsieTCst

Xopo1o pacTBOpsieTCst

Xopo1o pacTBopsieTcs

TSDKEJTBIX METaJUIOB ,%

pH 10% p-pa 6,0-7,5 6,0-7,5 6,0-7,5

Coaepzlcanne obmero 12,8+1,5 132+1,6 13,1+ 1,4

asora, %

Coneprxanue . 10,8+ 1,2 10,7+ 1,3 10,5+1,3

aMHUHHOTO a3071a, %

Conepaarme nona 0,06 + 0,003 0,08 + 0,004 0,1+0,003
ammonust, %

Copnepxanne 0,0001 0,0002 0,0002

HccrnenoBanus MoKa3ajid, YTO B 3aBUCUMOCTH OT IPHUPOJIBI IPUMEHSIEMBIX OeoK-
COJIeprKalX OTXOJIOB, MOJyUYEHHE U3 HUX CMECH OEIKOBBIX aMUHOKHCIOT HEOOXOIUMO
OCYIIECTBJISATH PA3IMIHBIMH TEXHOJIOTHUECKUMH MOIX01aMH.

Pa3paboTanHas TEXHOJIOTHs TOJyYEHUSI CMECH OEJIKOBBIX aMHHOKHCIIOT W3 XKH-
BOTHOTO CBHIpbsI 3amaTeHToBaHa B PecnyOnmke Apmenns [19[ n anpobuposana B 1abo-
patopusix Apmenuu u Kuras.
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M3ydeH BUIOBOM COCTaB U paclpOCTPaHEHHOCTh ceMelicTBa VIBOBBIX, BCTpEeUaeMbIX B J10-
muHe pekn Ormamkyp, A O3eJeHEHHs MNpHupedHbIX Teppuropuii Illmpakckoit obmacth, ¢
COXPaHEHHEM MECTHOTO PAaCTUTENHHOTO TeHO(pOH Ia.

Hea — monoav — 6100601 cocmas — pacnpocmpaneHnocms

NeuncdUwuhpybp U 3nndwgnip gbnh hndwninud  hwunhwnn NieBuwqghubph nGuwywhu
Juaqup W nwpwsqwédnieintup’ Shpwyh dwpgh wnwihijw iwpwédplbpp Swnwwwwnbine hwdwn,
wwhwwutny inbnh pnLuwywu gbundnunp:

NLntUp — pwpnh — wnbuwlwiht uqd — nwpwdédwontpntl

The species composition and prevalence of the Willow family found in the Hoghmajur
River valley ware studied for landscaping the riverside territories of Shirak region, while
preserving the local plant gene pool.

Willow — poplar — species composition — prevalence

Bo ¢ope Apmennu cemeiicteo UBosbie (Salicaceae Mirbel) mpencrasneno aBy-
Msi pomamu — pox Tomouns (Populus L.) u pox Wsa (Salix L.).

Pon Tomonb 0OBIYHO KPYIIHBIE JIUCTOTAJIHBIE, JBYAOMHBIE IEPEBbs, KPOHA OT
ITUPOKOH 70 KOJIOHHOBHUIHOW. [Toukn OOBIYHO KIIEWKHE, apoMaTHBIe, ¢ MHOTOYHCIICH-
HbIMHM MOYEUYHBIMHM YelysMU. JIMCTbs ouepeAHble, OT LEIbHBIX, OKPYIJbIX, SHLEBU-
HBIX, JJHHEHHBIX, IeTbHOKPAWHBIX IO 3yOUYaThIX, JIOMACTHBIX U MajJb4aTO-PACCCUCHHBIX;
4acTO Ha OJHOM U TOM JK€ J€peBe Pa3jMyHble B 3aBUCUMOCTU OT PACIOJIOXKEHHUS Ha
moOere. {BeTku omHOMONMBIe. OKOJOIBETHHK OTCYTCTBYeT. COIBETHSI CEPEIKKOBUIHBIC,
HWIMHAPUYCECKUE, TIPSIMOCTOSTYUE WK MOBHCIBIe. [oa-kKopoOoUka, pacKphIBaromasics
OT BepliuHBl 2-4 cTBOopkamu. CeMeHa MeJKUE, NPOAOIroBaThle, MHOTOUYHUCIEHHBIE, C
ITyYKOM MIETKOBUCTBIX BOJOCKOB [3, 4].

Pon MBa — nBynoMHbIE NepeBbs WM KyCTapHUKH. IIOYKM MOKPBHITBI OAHOHN ye-
mryei, Kpast KOTOpoi JIn0o MepeKphIBaloT JAPYT Apyra Ha aJaKCHalbHOW CTOpOHE, 100
K€ BOBCE CPACTAIOTCS, U TOTJA YelIysl UMEET BUJI IEIBHOTO KoJmadka. JINCThS 1eTbHbIE,
MIePUCTOHEPBHBIE, C TPUIMCTHUKAMH, MOCIEIHIE HEPEIKO CKOpPO OMANaloT, pexe OHHU
BOBce penynupoBaHbl. OKOJIOIBETHUK OTCYTCTBYET W 3aMeHeH HekTapHukamu. CeMeHa
MEJIKHE, C JETYYKOM U3 MIEITKOBUCTHIX BOJIOCKOB, C TOHKOH 000104KOi# [3, 4].
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B npupozne 0oapIIMHCTBO BUIOB ceMeiicTBa VIBOBBIX IpoM3pacTaeT Io J0JMHAM
PEK U 110 XOPOLIO YBIAKHEHHBIM CKJIOHAM.

B Hacrosieii pabote uccien0BaHbl HacaKACHUs cemeiicTBa MBOBBIX, mpouspac-
TaroIux Brojb pekn Ormamkyp lupakckoit obnactn ApMeHHH.

Iupakckas obIacTh paclojioKeHa Ha CeBepo-3amage APMEHHH, CO CpemHeit
BEICOTOH Hax ypoBHeM Mopst 10 1600 M u ¢ pasHureit BeicoT 6onee 2,6 kM. Ocaaku BEI-
magatoT ot 350 mo 1100 mm B rox. CpenHeromoBasi TeMrieparypa ¢ BEICOTOH MECTHOCTH
ymensimaercs ot +12°C g0 -1°C [1, 2]. Takue pHPOIHO-KINMATHIECKHE YCIOBHS CHITh-
HO BJIUSIOT Ha BUJOBOM COCTaB HACAXKICHUIL.

Hamm mccnemoBanns moKkaszaimy, 9To B HoiMuHE pekn OrMaKyp W3 ceMencTBa
WBoBeix mpomspacraioT 6 BuaoB poma Wea (Salix) u 1 Bux poma Tomons (Populus).
Kpome TOro, m3 JApeBECHBIX BCTPEYAIOTCS MNPEACTABUTENH CeMEHCTB PoO30IBETHBIX
(Rosaceae), Knenosbix (Aceraceae) u XXumosoctusix (Caprifoliaceae).

Mamepuan u memoouxka. [IpoBencHa HayYHAs HHBEHTapU3aIHs BHIOB PACTCHUN ceMeii-
cTBa MIBOBBIX, pacTymux B JoauHe peku OrMamKyp.

B xone MapuIpyTHBIX HCCIIEIOBAaHMI TeppUTOpHs BROJb Bcell pekn Ormamkyp Obuia
nojierieHa Ha y4acTkd. beutn onpenenenst GPS koopaunatel, a ¢ moMombio nporpamMmMsl “ToYHBII
BeicoToMep AR Labs” onpe/encHa BpICOTa HaJl YPOBHEM MOPS K&XKJOTO YIacTKa.

Kapta y4acTkoB cocTaBieHa ¢ moMouisio “Google maps”.

Jns ompeneneHus BUAOBOTO COCTaBa MCIIONB30BAICA IMATHI ToM ompeaenutens “diopa
Apmennn” mox penakiueii A. JI. TaxrampksHa, a Takxe moHorpagust A.K. Ckoprosa [3, 4].

®orto 1. Pacnpenienenne H3ydeHHBIX YIaCTKOB JOIHHBI pekn OrMamxyp

Peszynomamut u oocyncoenue. Pexa Ormaukyp, NpoTsHKEHHOCTBIO 16 kM, Geper
CBOE Ha4aJo OT BOCTOYHOTrO Kpas Lloxacapckux rop c jeBoi cToponsl cena Jxpanzop
BIajaeT B peky Axypsu [1]. B HacaxmeHHUsIX, MPOU3PACTAIONIMX BIOJb PEKH, HAHOOIIEe
YacTO BCTPEUAIOTCS MPeACTaBUTENN cemeiicTBa VIBOBBIX.

B nonune pexu poa Tonomnb npenacrasieH BugoM T. mupaMuaibHbIN, UTAIbsSHC-
kuii (P. nigra var. italica DuRoi). JlepeBbsi ¢ KOJOHHOBHIHON KPOHOM, C TEMHO-CEPO
TPEIIMHOBATON KOPOH, BEICOTOM mpuMepHO 20 M. JIMCThSI MUPOKO SIMIIEBHUIHBIE CO Cpe-
3aHHBIM OCHOBaHHEM, HABEPXY OCTPHIE.

Pox UBa npezcrasnen cienyronmmu Bunamu: Y. Tpéxteraunkosasi (S. triandra L.),
U. Genas (S. alba L.), U. octpokoneunas (S. excelsa S.G. Gmel.), U. JloxxHOMenemMoBa
(S. pseudomedemii E. Wolf), 1. nomkas (S. fragilis L.), M. apmeHo-poccuxka (S. armeno-
rossica A.K. Skvortsov).

HUBa tpéxterunukoBas (Salix triandra) kycrapHUK WM AepeBO BBICOTOM 10 8 M.
BetBu ToHKHE, npsAMble, THOKHE, OypoBaTo-3eéHbIe, MOJIOIbIe cabo BoyocucTsie. Ko-
pa cTBOJIOB U O0Jiee cTapbIX BETBEH OTAEIACTCS TOHKAMHE ITacTUHaMH. [1ouky sitieBua-

80



https://hy.wikipedia.org/wiki/%D5%80%D5%B8%D5%B2%D5%B4%D5%A1%D5%BB%D5%B8%D6%82%D6%80#cite_note-1
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D0%B2%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%BA%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)

BHUIOBOE PASHOOBPA3UE CEMENCTBA UBOBBIX JOJIMHBI PEKM OTMAJDKYP

HBIE, OCTpBIE, peOpUCTEIE, ToJble, CBETNIO-Oyphle. THIYMHOK MOCTOSHHO 3. JIMCTbs JaH-
LeTHBIe AMMHON 10 12 cM, mupuHoi 1,5-2,5 cM, 3a0cTpEHHBIE, B OCHOBAaHUHU OKPYTJIbIE
WIN KIMHOBHIHBIEC, 1O KpPal ITMIbYATBIE, CBEPXY TEMHO-3€NEHBIC, CHU3Y CBETJICE.
BceTpeuaroTcst OT HUPKHETO 10 CpEIHET0 NOsICOB 10 BBICOTH 2000 M.

HUga Genas (Salix alba) - nepeso BbicoTO# 10 20 M, C IIHPOKOOKPYTIIOH KPOHOIH,
CTBOJ JWaMeTpoM A0 1,5 M (3a4acTyio CTBOJIOB HECKOJBKO), IOKPBITHIH TEMHO-CEPOi
TIIyOOKO TPEMmHMHOBATOW KOpOi. BeTBM MyXCKHX 3K3eMIUIIPOB IDIAKYYHE, & KEHCKHUX -
He Turakydne. Monoabsie moOern oTuBKOBO-3eiIEHbIe. bomee cTaprie mobdern romisie, THo-
KUe, HeJOMKHe, OJecTsIIre, >KeNTOBaTo-OyphiX TOHOB. HibkHHME BETBH 4acTo CKIIO-
HAIOTCA 10 camoii 3emuid. 104Ky JaHIeTHBIE, KPACHOBATO-XKENThIE, OCTPhIE, NITUHOU 6
MM, IIUPUHON OKoylo 1,5 MM, mprmkaTel K mobery. Yenrys Ha MoYke OJHA, B BUJE KOJI-
nayka. JIncTes ouepenHble, JaHLETHBIE, MEIKOIWIbLYATHIE, C 3a0CTPEHHON BEPXYIIKOM,
unHON 1o 12 oM, mmpunoi 1-3 cm. Yepemok mucra amuHoit 0,5 cM, ¢ oxHON mapoit
KEJIE30K BO3JI€ OCHOBAHUS ITACTHHOK.

WBa octpokoneunas (Salix excelsa) - gepeo BbicoToit 10 20 M. Mouobie BeTBU
roJible, KOPHYHEBBIC WK JKkenToBaThie. [10YKkH OT TpeyroapHO-IHIIEBUAHBIX 10 MIHPOKO-
IIPOJIOATOBATO-IAHIIETHBIX, HA CIIMHKE CHJIBHO BBIMyKJble. Uepemok 2-4 MM JUIMHOH,
roJprii. [IpunBeTHBIE Yemyn MY>KCKUX SK3eMIULIpoB JAIHHON 2-3 mM. JlucroBas mac-
THHKA MIAPOKODIUIANITHYECKass 5-8 cm mmuHO#, 1,5-2 cM mMpWHOHN, CyKEHHas K OcC-
HOBAHUIO, KOHYMK KOPOTKO 3a0CTPEHHBIN, MUIbYATAasl [0 KParo, CHU3Y ONyIIEeHHAs.

Ha nccnenoBannom Hamu yuactke Ne 10 mpouspactaeT oJfiH 3K3eMIUIp ruopuia
UBBI OEJION C UBOI OCTPOKOHECUHOM.

Wra noxuomenemona (Salix pseudomedemii) kyctapHHK BBICOTOU 10 5 M, JKE€H-
CKHeE 3K3EMIUIIPHI HE BHIPACTAIOT OJHUM MPSMBIM CTBOJIOM, a TOCTOSIHHO JAIOT OT OCHO-
BaHUs HOBbIe oOeru. BeTBu nenensHO-Oyphle, B3pociblie c1ado OMyIIeHHbBIE, MOJIOAbIC
rycro GapxaTtuctele. [loukn Memnkue, MprKaTble, MymIUCcThle. JINCThS MMPOKOIAHIIET-
HBIE, 710 8 CM IJIMHOW M 2 CM IIHUPHHOM, CBEPXY TYCKJIO-3€JI€HbIE, CHU3Y LIEITKOBUCTO-
BOMJIOYHBIE.

Wsa nomkas (Salix fragilis) - nepeso BeicoTo# 10 15 meTpoB. Kpona mupoko pac-
knauctas. Kopa cepo-Oyporo 1Bera, ¢ riryOOKMMH TpemMHamu. BeTBu mpsiMble, HeM-
HOTO TMOHHKIIKE, ToJible, OJecTsIe, HEMHOTO KPaCHOBATOTO HJIM OJIMBKOBO-3eJIEHOTO
L[BETA, JOMKHE Yy OCHOBaHUs. [10UKM JJIMHHBIE, H30THYTHIE, TOJIbIE, OJecTsIe, TEMHO-
Oyporo 1BeTa. JIUCThs Y3KOSHIICBUIHO-TAHIICTHON (OPMBI, TONIbIE, OJECTAINNE, Kee-
3UCTO-NIWJIBYATHIE 110 KPAIO, C OCTPO BBITAHYTHIM KOHIOM. /IMHA nucTheB 5-7,5 cM, mu-
puna 10 1,2 cm.

WBa apmeno-poccuka (Salix armeno-rossica) - Boicokme KycTapHHKd. Jlaxke Ha
CHIIBHBIX 1o0erax NMPHUIMCTHUKU OOJbIIEH 4acThio HEpa3BUTHL JIMCTBS y3KOJIAHLETHON
(OpPMEI, C OCTPO BBITSIHYTHIM KOHIIOM AJMHOW 10 15 cM, mmpuHO# 1-4 cM, cCHu3Y omy-
LIEHHbIE JJIMHHBIMH BOJIOCKaMH, Kpal TUIACTUHKY YacTO 3aBOPOUYEHHBIH KHU3Y.

Kpome npencrasureneii cemeiictBa VIBOBBIX M3 JIpeBECHO-KYCTapHHKOBBIX pac-
TEHUH Takxke BCcTpeuaroTcs: u3 ceMmeiicTBa PozonserHsix — llIunoBHuK Komroueimuit
(Rosa spinosissima L.), Coupest 3Bepoboenuctrast (Spiraea hypericifolia L.); Kamuna
ropmosuna (Viburnum lantana L.) u3 cemeiictBa XXumonoctasix; Kinéu caxapusriii (Acer
saccharum Marshall) (naTpoxyuupoBanHbIif) U3 cemeiicTBa KiieHOBBIX.

PacnipoctpaneHHOCTh cemeiicTBa IBOBBIX Ha McClieJoBaHHBIX HaMH 10 ygacTkax
3aBHCHUT OT oporpadudeckux yciuouid. Hambompmiee xommuecTBo aepeBbeB (27% Bcex
9K3EMIUIIPOB) BCTpeUuaeTcst Ha BeICOTE 1785 M Haj ypoBHEM MOPS.

Hawubonee wacro Berpeuatrotes Salix triandra — 140 sx3emmuisipos (42% Bcex 9Kk-
semmipos), Salix fragilis — 100 (30% Bcex 3Kk3eMIUISIPOB) 3K3eMIUIIPOB, Salix exelsa —
80 ax3emiursipoB (24% Bcex 3Kk3eMIULIPOB) (MOYTH HA Beex ydactkax). Salix pseudo-
medemii BcTpeuaercst oxHuM 3k3emmuipoM. Salix pseudomedemii u Salix armeno-ros-
Sica mpoM3pacTaroT 4yyTh Aanblie oT Gepera peku, Ha ydacTkax Ne9 u Nel0.
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Pomo 5. Yuacmox N 9, Salix
armeno-rossica

A.C. XAYATPSH, XKX.A. IIOTOCSH, W.I'. TABPUEJISIH

Pomo 6. Yuacmor No 10,
Populus nigra var. italica

Domo 7. Yuacmox No 5,

Salix excelsa

Ta6auna 1. PacnpocTpaneHHOCTb BUIOB ceMelcTBa MIBOBBIX Ha pa3IMuHBIX ydacTKax
JonuHEL peku OTMamKyp

§ Konuuecmso Buvicoma nao
g npouspac- GPS oannvie /Jlpyzue euowl
g Buo pacmenusn yposuem ~
S marouwiux yuacmka pacmenuu
S Mops, m
IK3emMnaapoe
1 2 3 4 5 6
Ne | Salix fragilis 15 1768 40%54'57.2'N,
1 | salix triandra 5 43°48'22.9°E
Uroro | 20
Ne | Salix fragilis 5
20 Salix trie?ndra 20 1775 40°54’56.8"N -
- 43°48°20.5"E
Salix excelsa 30
Uroro | 55
Ne | Salix fragilis 7 Oc 452m s
3 | Salix triandra 25 1784 40054,57’7,,N Acer saccharum
~ 43°48°30.9”E
Salix excelsa 25
Uroro | 57
Ne | Salix fragilis 10 O Ascm cor
4 [ salix excelsa 15 1776 | A0S4STSN ;
- — 43°48°33.2"E
Populus nigra var. italica 4
Wroro | 29
Ne | Salix excelsa 8 1819 40°55°39"N .
5 | Salix triandra 3 4350’ 117E
Uroro | 11
Ne | salix fragilis 60 1785 40°55°21"N i
6 | salix triandra 30 43%49°49"E
Uroro | 90
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BHUIOBOE PASHOOBPA3UE CEMENCTBA UBOBBIX JJOJIMHBI PEKM OTMAJDKYP

Taéauua 1. (mpomomkeHue)

1 2 3 4 5 6
Ne | Salix fragilis 2 Rosa
7 | salix triandra 30 , spinosissima,
1805 40055’29”N Splrat_ea_ )
. 43°50°46"E hypericifolia,
Salix excelsa 1 Viburnum
lantana
Hroro | 33
Ne | Salix triandra 20 1896 40°55°26"N )
8 | Salix fragilis 2 43%50°50"E
Hroro | 22
Ne | Salix armeno-rosica 2
9 [ salix alba 5 1849 40°55°16"N i
Salix triandra 3 43°52°23"E
Wroro | 10
Ne | Salix pseudomedemi 1
10 | Salix alba x 1 -
Salix excelsa 1849 40055 ’12”N -
Salis triandra 4 43052°34°E
Populus nigra var. italica 3
Uroro | 9

ITockonbKy Ha HCCIICIOBAaHHBIX HAMU y4acTKaxX HAOTIOJAIOTCSA ONAcHOCTU 3PO-
3, PEKOMEHAYEM IPOBOIUTH O3CJICHEHHE C MCIOJIB30BAHUEM BBIIICONNCAHHBIX HAMHU
MECTHBIX BHJIOB M3 ceMelcTBa MBOBBIX, YTO TAKXKE ITOMOXKET COXPAaHUTh MECTHBIH Te-
HotoHa. KpoMe TOro, 3TH BHIBI MOYKHO HCIIOJIB30BATh [UISl O3EJIEHEHUS JOJIHMH JIPYTUX
pex Iupakckoit obacT.
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The aim of the study is to provide integrated solution of environmental problems by help
of conservation emissions of sulphurous gases in form of sulphur or treated cement dust and their
application for improvement of Alkaline Soils. New ameliorants for improvements of Alkaline
soils under laboratory conditions were obtained: electro-treated mixture of sulphurous and
sulphuric acids, treated cement dust containing sulphite and sulphate salts of Ca. Two
electrochemical methods for production of sulphuric acid and mixture of sulphuric and
hydrochloric acids from sulphurous acid were developed and the electric energy requirement for
their production is calculated. The process of retention of sulphurous gases, by water solution of
cement dust is studied. It is shown, that for conservation of 1 t of sulphurous gases 2 t of cement
dust is required. The influence of newly-received ameliorants on physical and chemical properties
of Alkaline soils during their chemical reclamation and leaching processes was studied. The most
ameliorative effect, obtained in the variant, where electrochemical treated solution of the mixture
of sulphurous and sulphuric acids were used.

Environmental problems — ameliorants — sulfurous and sulfuric acids —
treated cement dust — reclamation
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Ilenbio MccIeI0BaHYS SBISETCA KOMIUICKCHOE PEIICHHE KOJOTHYECKHX NPo0iIeM 3a cyeT
KOHCEpBAI[MU BBHIOPOCOB CEPHUCTHIX I'a30B B BHJE Cepbl, 00pabOTaHHON 1IEMEHTHOM NBUIM M UX
TIPUMEHEHUs [UIs YIIy4dIIeHHs IIEIOYHbIX 0UB. B 1a00paTopHBIX yCIOBUSIX OBUIH ITOTyYeHBI HO-
BBIE MEJHMOPAHTHI [UIS YIYYIISHUS IIEeJ0YHBIX IOYB: 3JIEKTPOOOpabOoTaHHAsE CMECh CEPHUCTOH M
CepHOM KHCIOT, 00paboTaHHas LEMEHTHas IbLIb, colepkamas cynbGut u cymsdar Ca. beum
pa3paboTaHBI [Ba 3IEKTPOXHUMHUUECKUX CIIOCO0A ITOIYISHHSI CepHOI KHUCIIOTHI U CMECH CEpHOH U
COJITHOH KHCIIOT M3 CEPHHCTON KHCIOTHI. BBUIO MPOBENCHO HCCIEN0BAHUE TIPOLECca YACPKaHHs
CEPHUCTBIX Ta30B BOJHBIM PACTBOPOM LIEMEHTHOMN NbUIH. Y CTAHOBJICHO, YTO IS COXpaHEeHus 1 T
CEPHUCTHIX ra30B TpedyeTcs 2 T IeMEeHTHOH nbliu. [IpoBeeHo uceneoBaHue BIUSHUS BHOBB I10-
JIYYCHHBIX MEJIHOPAHTOB Ha (PU3MKO-XMMHYECKHE CBOWCTBA IIEJOYHBIX IOYB B IMpOLECCe HX
XMMHYECKOH MeJHopaniy U IpoMbiBke. Hanbonpmmit MennopaTuBHEI (et ObUT IpOosBICH B
BapuaHT, TJ€ HCIIOJB30BAJICS DIEKTPOXHMMHUYECKH 0OpPaOOTaHHBIH PacTBOP CMECH CEPHUCTOU M
CEpHOM KHUCIIOT.

Dkonocuueckue np06ﬂ€Mbl — MelUopannvl — CepHasl U cepHucmas Kuciomol —
06pa60maHHaﬂ YyemernmHuasl nvlitb — meauopayus

The emissions of sulphurous gases in the atmosphere take place from thermal
power plants, the activities of non-ferrous metallurgy and others [1], which have negative
effect on the environment and on the human health. Due to the smoke of sulphur dioxide
gas, the incidence of bronchitis, bronchial asthma, and emphysema of the lungs increases
[5]. There are several methods of conservation the emitted sulphurous gases [4, 2]

The method for obtaining sulphuric acid from sulphurous gases. However, its
storing and using in large quantities is a big problem due to the expensive technology
and aggressive effect of the reagent on the environment.

The lime method. According to this method, the sulphurous gases are retained
with lime milk (Ca(OH),). In result of interaction of lime milk with sulphurous gases,
the salt of CaSO; and partially gypsum (CaSO,2H,0) are formed. The disadvantage of
this method is the need for a large amount of lime.

The soda method. The essence of this method is to wash the waste of sulphurous
gases with aqueous solutions of soda ash (Na,COs). In this case, reactions occur to
produce (NaHSOs). However, it has not found widespread use due to the limited
marketing of this salt.

The ammonia method. The process of conservation of sulphurous gases, by
ammonia method consists in washing the gas with ammonia water (NH,OH). In this
case, a reaction occurs with formation of ammonia sulphate ((NH,4),SO,), which is used
as a fertilizer in agriculture. However, a production of large amounts of ammonia is
required, which leads to increasing of the cost of technology.

The methods of reduction of sulphurous gases. A number of methods were
proposed. For example, the method of obtaining the elemental sulphur (S) was offered
by (Zagoruiko et al. [10]).

In our opinion, the main criteria for selecting existing methods of conservation of
sulphurous gases are: how safe the conserved product for the environment, the cost of
technology and the possibility of using the formed products in various fields, including
the agriculture are. Coming out of these criteria, the choice has stopped on the lime
method in which, the salts of CaSO; and CaSQ,, and the production of pure sulphur are
formed. These products may be used in sphere of reclamation of Alkaline soils.

The processes of salinization and alkalization of soils are a global problem, which
has a negative impact on the chemical and physical properties of soils and, as a result,
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the agricultural productivity is reduced. For stable development of agriculture, it is
important to improve the ameliorative and the ecollogical state of Alkaline soils, by
application of ameliorants [3, 6-8]. For reclamation of non-carbonate Alkaline soils,
gypsum or other salts containing calcium were applied [9]. The acids or the acid salts are
usually used for reclamation of Calcareous Sodic Soils. A positive result has been
obtained in Armenia through the application of 1% of solution of sulphuric acid as an
ameliorant for reclamation of these soils [11]. By this technology 5.5 thousand ha of
Saline-Alkaline soils have been reclaimed in Ararat valley of Armenia. However, by
this technology there is necessity of transportation of huge quantity of ameliorants from
other countries, for which significant charges are required.

Materials and methods. The method of production of mixture of sulphurous and
sulphuric acids.

Figure 1. The scheme of experimental setup: 1 — stove for burning sulphur, 2 — door,
3 — compressor, 4 — receptacle, 5 — connecting hoses

As a result of oxidation of sulphur, the mixture of sulphurous gases passes through the
connected hoses (5) into the receptacle I. A part of its volume is dissolved, and the other part
passes into the receptacle Il, then passes into the receptacle 11l and is dissolved and left in the
atmosphere. The concentration of the formed solution was determined after burning 24 g sulphur
on the stove and dissolving the gases in receptacles with 4.0 | of water. Because of dissolution of
sulphur dioxide gases in receptacles I, Il, 1ll, a mixture of sulphurous and sulphuric acids is
formed. To determine the quantitative ratio of these acids, they are shaken with calcium carbonate
(CaCO0s), and the Ca ions were determined. The ratio of CaCOj3 and acids solution is 1:5. Because
of the interaction between acids and calcium carbonates, the salts of calcium sulphite (CaSO3),
which has very lower solubility, and calcium sulphate (CaSO,) are formed.

1. 2. The method of oxidation of sulphurous acid and production of sulphuric and mixture
of sulphuric and hydrochloric acids

To increase the ameliorative effectiveness of the sulphurous acid, electrochemical methods
were developed. The obtained mixture of acids was processed in the electrolyser in positive and
negative electrode chambers. The solution was processed in 1-2 hours. The obtained mixture of
acids was filled into the chambers of positive and the negative electrode, which were separated by
a membrane. The following electrochemical reactions around the positive electrode took place (1):

H,0 = 1/20, + 2H" + 2¢, (1).
2H2803 + 02 = 2H2804

To obtain the mixture of sulphuric and hydrochloric acids, the chamber of negative
electrode was filled with the solution of sodium chloride and the chamber of positive electrode was
filled with the formed mixture of acids. The positive and negative chambers were separated by a
membrane. The following electrochemical reactions around the positive electrode took place (2):
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2Cr=Cl+e, (2).
H2803 + C|2 + Hzo = H2804 + 2HCI

As a result of the above mentioned processes, every 0.5 hour during the electrochemical
treatment, the sample of solution was taken observing the process of sulphurous acid oxidation.
Formed mixture of acids was shaken with calcium carbonate (by ratio of 1:5) and the
concentration of Ca?* was determined in the filtered solution. Based on the result of concentrations
of acids and Ca®", the percentage of sulphurous and sulphuric acids was calculated in the mixture.
The solution was processed during 1-2 hours. The electrodes with 5 V voltages and 0.61-0.93 A
current were supplied.
3.The retention method of sulphurous gases by water solution of cement dust

Cement dust contains in 43.26% CaO, 1.26% MgO, and 10% of lime. The laboratory
experiments were carried out to determine the possibility of adsorption of sulphurous gases using
the aqueous solution of cement dust, in the experimental setup described in Figure 1. The
receptacle | with 4 | of water and 100 g of cement dust was filled, and the receptacles Il and Ill
were filled with 4 | of water in each. In the stove 25 g of sulphur was burnt and air was supplied by
compressor. The concentration of formed solutions was determined in three vessels. The
experiment was repeated with different contents of cement dust in the | receptacle.
4.The method of laboratory experiment to study the influence of newly-received ameliorants
for chemical reclamation of Saline-Alkaline soils

The experiments were made under laboratory conditions using the polyethylene pipes
(diameter 10 cm, height of 120 cm), as a soil column. Each pipe was filled with 9 kg saline-
alkaline soils in the column with the height of 100 cm, preserving their natural profile of
distribution of salt contents and their mechanical composition. The experiment was carried out in 4
variants with 3 repetitions.

1. Chemical reclamation of saline-alkaline soils using a mixture of sulphuric and sulphurous
acids and leaching by water.

2. Chemical reclamation of Saline-Alkaline Soils using electrochemically treated by solution of
mixture of sulphuric and sulphurous acids and leaching by water.

3. Chemical reclamation of Saline-Alkaline Soils using 1% of sulphuric acid solution and
leaching by water (control).

4. Chemical reclamation of Saline-Alkaline Soils using cement dust treated by solution of a
mixture of sulphuric and sulphurous acids and leaching by water.

The object of this study was the Saline-Alkaline soils of Ararat valley in Armenia. The
total salts vary from 0.86% to 2.216% in the 0-100 cm layer of soils and the EC indicator from
12.4 to 32.2 mS/cm. The soils have a high alkaline reaction (pH-8.4-10.2) due to the presence of
soda -3.4-8.6 mmol/100 g. The contents of water-soluble sodium in the 0-100 cm layer of soil
makes 12.03-31.38 mmol/100 g. The contents of soluble Ca?* and Mg?* is not higher than 0.1
mmol/100 g. The soils are strongly alkalized, and the exchangeable sodium percentage (ESP)
varies 31.39% to 72.56% in the 0-100 cm layer of soil.

The mechanical composition of soils in the 0-100 cm layer of soil has from medium to
heavy loamy mechanical composition.

Results and Discussion. 1. Electrochemical oxidation of sulphurous acid

As a result of electrochemical process (method 1) of the mixture of sulphuric
(H,SO,) and sulphurous (H,SO;) acids the content of sulphuric acid increased from
35.6% up to 100% and the content of sulphurous acid decreased from 64.4% up to 0%. It
means that the whole content of H,SO; was oxidized (fig.2).

The data on fig. 3 show that the mixture of solution contains 42% of sulphuric
acid and 58% of sulphurous acid. After 2 hours of electro-treating (method 2.),
sulphurous acid was oxidized as a result of it 66.7% of sulphuric and 29.3% of
hydrochloric acids were formed.
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Figure 2. The process of electrochemical oxidation of sulphurous acid and formation
of sulphuric and hydrochloric acids. 1-H,SO,, 2-H,SO3
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Figure 3. The process of electrochemical oxidation of sulphurous acid
and formation of sulphuric acid. 1-H,SO,, 2-H,SO;, 3-HCI

Using the data of processing, the requirements for producing 1 tons of sulphuric
acid are calculated. In the given regime of electrochemical processing, 6.3-8.5 mmol/l of
sulphuric acid was formed in case of spending on 1 w-hour of electric energy. For
producing 1 t of sulphuric acid 2900-4000 Kw-hour electric energy was required. In
order to reduce the cost a solar panel station may be used

2.The study of the possibility of retention of sulphurous gases by water solution of
cement dust

The results are shown in tab. 1. The data of the table give ground to assert, that
the use of cement dust allows to absorb sulphur gases mostly in the vessel I, where the
concentration of acidity makes 135-160 mmol/l (method 3). The concentration of the
acid solution was 3-15 mmol/l in the vessel 1I, which corresponds only to 0.5-2.5% of
the formed gas. Thus, the application of 100 g of cement dust absorbed 50 g of sulphur
dioxide gas. To absorb 1 t of SO, gas, 2 t of cement dust were required.
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Table 1. The concentration of acidity in receptacles during the absorption of sulphur

gases under different contents of cement dust in the | receptacle

N, of the The contents of cement dust in the | receptacle, g
receptacles
100 | 200 | 400 | 500
The concentration of acidity, mmol/I|
[ 160 155 150 135
Il 15 10 3 5
1l 0 0 0 0

3. Study the influence of newly-received ameliorants (method 4.) for chemical
reclamation of Saline-Alkaline soils during their chemical reclamation and leaching
processes

In the | variant, both the infiltration and the filtration rates were low during the
chemical reclamation and leaching and their values ranged from 1.5-1.6 cm/day. In the Il
variant, the infiltration rate was higher, than the | variant of it and it is 7.0 cm/day. But
the filtration rate was low; it was 1.7 cm/day. In the 111 variant, the infiltration rate was 9
cm/day, the filtration rate was 4.5 cm/day. In the IV variant, the infiltration rate was 3.7
cm/day and the filtration rate was 1 cm/day. Thus, the filtration rate was higher in the 11
and the 111 variants, and in the other variants was much lower.

Variant I.

The content of the exchangeable Ca in 0-25 cm of soil’s layer after the chemical
reclamation and leaching makes -51.3 % and decreases by depth, and in the 75-100 cm
layer of soil it makes 27.8 % of the sum of exchangeable cations. The content of the
exchangeable Mg in 0-100 cm layer varies in the range of 32.9-49.4% (table 2.). The
exchangeable sodium percentage [ESP] indicator in 0-50 cm layer of soil makes 8,6-14.5
%, which is permissible. In the layer of 50-100 cm, the ESP indicator is a little higher
and makes 20.6-23.1% (the permissible ESP is 15%).

The exchangeable K content makes 1,9-2,4% of the sum of exchangeable
complex. Thus, in the case of variant I, the norm of the ameliorant was not enough for
complete soil reclamation. It is necessary to increase the norm of ameliorant, taking into
account, that the ions of SO; can form insoluble salt with the Ca and they precipitate in
the form of CaSO;,

The exchangeable K content makes 1,9-2,4% of the sum of exchangeable
complex. Thus, in the case of variant I, the norm of the ameliorant was not enough for
complete soil reclamation. It is necessary to increase the norm of ameliorant, taking into
account, that the ions of SO; can form insoluble salt with the Ca and they precipitate in
the form of CaSO;.

Variant 11.

Discussing the data, brought on the table 2, may be concluded that ESP of the 0-
75 cm layer of soil vary in the range of 6.1-13.4%, and only 75-100 cm layer of soil ESP
some high and makes 22.2 %. Thus under the influence of the ameliorant, which is used
after electrochemical processing of the mixture of acid solution give an opportunity to
improve the soil physical and the chemical properties and may be used as a ameliorant
for reclamation of carbonate Alkaline soils.
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Table 2. The chemical compositions of exchangeable cations of experimental soils before and
after the chemical reclamation and leaching (average of 3 repetitions)

Depth, The contents, mmoll/100 g of soil The contents,%

cm Car | Mg | Na | K | Total | Ca [ Mg’ | Na | K
Before the chemical reclamation

0-25 4.8 1.76 21.2 1.45 29.21 16.4 6.0 72.6 5.0

25-50 53 3.26 21.7 1.45 31.71 16.7 10.3 | 68.4 4.6

50-75 13.8 8.87 11.2 1.41 35.28 39.1 25.1 31.7 4.0
75-100 16.7 7.42 11.7 1.43 37.25 44.8 19.9 314 38
After the chemical reclamation and leaching
Variant |
0-25 19.9 14.84 3.35 0.73 38.82 513 | 382 8.6 1.9
25-50 14.85 10.84 4.48 0.73 30.9 48.1 35.1 14.5 2.4
50-75 13.8 10.84 7.61 0.74 32.99 418 | 329 | 231 2.2
75-100 9.85 17.49 7.3 0.75 35.39 27.8 49.4 20.6 2.1
Variant 11
0-25 24.55 6.94 2.95 147 35.91 684 | 19.3 8.2 4.1
25-50 19.7 14.66 2.29 0.68 37.33 52.8 39.3 6.1 1.8
50-75 12.3 17.34 4.67 0.67 34.98 352 | 496 | 134 1.9
75-100 12.3 12.34 7.08 0.18 31.9 38.6 38.7 22.2 0.6
Variant 111
0-25 39.4 135 1.04 0.3 54.24 72.6 24.9 1.9 0.6
25-50 42 16.1 1.04 0.3 59.44 70.7 27.1 1.7 0.5
50-75 19.5 21.02 2.29 0.33 43.14 452 | 48.7 5.3 0.8
75-100 16.1 20.76 2.61 0.72 40.19 40.1 51.7 6.5 1.8
Variant IV
0-25 27.3 10.9 3.74 0.26 42.2 64.7 25.8 8.9 0.6
25-50 12.3 6.34 9.89 0.54 29.07 423 | 218 | 34.0 1.9
50-75 9.35 10.02 10.49 0.59 30.45 30.7 | 329 | 344 1.9
75-100 | 9.75 9.76 10.11 0.28 29.9 326 | 326 | 338 0.9

Variant I11.

Discussing the process of improvement of soils may be concluded, that the soils are
fully ameliorated. The toxic salts are completely leached. The contents of exchangeable
cations (tab. 2) show, that in case of application of 1% of sulphuric acid solution, soil is
completely dealkalined and ESP in 0-100 cm layer of soil makes 1.9-6.5%.

Variant V.

ESP of the 0-25 cm layer of soil makes 8.9%. So, 25- 75 cm layer of soil is not
fully reclaimed and the ESP indicator varies in the range of 33.8-34.4%. Although the
salts content is significantly reduced, it makes 0.251-0.456%, and the EC rate is 3.5-6.5
mS/cm, so the soils remained weakly salined and alkalined, and need a further
improvement of their physical and chemical properties. Particularly, in the variant IV of
experiments, it is necessary to increase the norm of ameliorant, considering the fact, that
during the reaction between the ameliorants and soils, the hard dissolving salt of CaSO;
is formed, which is not enable to improve the soil chemical properties. The treated
cement dust may be successfully used for improvement of the chemical and physical
properties of weakly and middle Alkaline soils.
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CONCLUSION

1. New ameliorants for improvements of Alkaline soils under the laboratory
conditions were obtained: electro-treated mixture of sulphurous and sulphuric
acids, treated cement dust containing sulphite and sulphate salts of Ca.

2. Two electrochemical methods for production of sulphuric acid and mixture of
sulphuric and hydrochloric acids from sulphurous acid were developed and the
electric energy requirement for their production is calculated. It will give an
opportunity to increase the ameliorative affections of sulphur and use it for
reclamation of Calcareous-Sodic soils.

3. The process of retention of sulphurous gases, by water solution of cement dust
is studied. It is shown for conservation of 1 t of sulphurous gases, 2 t of cement
dust is required.  The treated cement dust may be successfully used for
improvement of chemical and physical properties of weakly and middle
Alkaline soils.

4. The influence of the newly- received ameliorants on the physical and chemical
properties of Alkaline soils during their chemical reclamation and leaching
processes were studied. The most ameliorative effect obtained in the variants,
where 1% of sulphuric acid solution and electrochemical treated solution of the
mixture of sulphurous and sulphuric acids were used.
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C ucnons3oBanueM cBetoBoro (CM) u ckanupyromero snektporHoro (COM) mukpoc-
KOIIOB HcciieoBana Mopdosoruss meuibiel Buaa Iris reticulata M. Bieb. (Iris L., mompox
Hermodactyloides Spach) cemeiicrsa Iridaceae dopsr Apmenun.

Mopdgponozus neivyer — Iridaceae — Iris reticulata

Lniuwihu (LU) W uywUwynpnn EGYnpnuwhu (UEU) Jwupwnhwnwyubph  Jwywpnwyny
ncuncJuwuhnybp £ 3wjwuwnwUuh $inpwh Iridaceae punnwuhphUu wwwnywunn Iris reticulata M. Bieb.
winbuwyh (Iris L., Hermodactyloides Spach Gupwgtin) dwnywthnant Unpdninghwit:

Ownlwihnpne Unpdninghw — Iridaceae — Iris reticulata

Pollen morphology of the species Iris reticulata M. Bieb. (Iris L., subgenus Hermodactyloides
Spach) of the family Iridaceae of the flora of Armenia was studied using light (LM) and scanning
electron (SEM) microscopes.

Pollen morphology — Iridaceae — Iris reticulata

IpencraBurenu poxa Iris L. (cem. Iridaceae) — kopHEBHIIHBIE UK JTYKOBUYHBIE
MHOTOJICTHHE PaCTeHUS, IPOU3PACTAIONIHE B yMEPSHHOM Tosice CeBEpHOTO MOTYLIAPHS.

W3 16-17 BUIOB IaHHOTO POJa, XapakTepHbIX s (iopsl Apmenun, Buj |. reti-
culata M. Bieb., napsay c |. atropatana Grossh., I. caucasica Hoffm. u I. Pseudocauca-
sica Grossh. BXOQUT B rpynmny JYKOBHYHBIX PACTCHHH C IOJIBIMH, CEPIIOBUIHO H30T-
HYTBIMH JIUCTBSIMH C OCJIBIMH XPSILIEBaTHIMU KOPHSIMH. YKa3aHHBINA BUj, Oiarojaps Ha-
JIMYHIO JTYKOBHIIBI, COCTOSILEH M3 OJHOW MSICHCTOI YelllyH, SIBJISETCS €AMHCTBEHHBIM
MPENCTaBUTEIEM OJJHOTO M3 YEeTBIpEX MOAPOIoB poma Iris ¢bmopsr ApMeHnu, a IMEHHO,
noapoaa Hermodactyloides Spach. Ha teppuropun Hamteii pecrryGnuku Bun |. reticulata
BCTPEYAETCs MPAKTHYECKH BO BCEX (PIOPUCTHUECKHX paiioHax (kpome lllmpakckoro) ot
HIDKHET0 JI0 BEPXHEro ropHbix 1mosicoB Ha Bbicote 900-2800 H.y.M., Ha CyXHX KaMEHHC-
TBIX CKJIOHAX, B TOPHOM CTEIH, B MOJBIHHOM MOJYIYCThIHE, Ha 3aJeKax, CpPeIH CKajl U Ha
3ajIepHEHHBIX Jyrax [4].

Mopdoomorus mbuteubl |. reticulata ma yposne cBeroBoro Mukpockona (CM)
ObL1a M3yueHa Pomunenko [6], kotopeiit npurnmaet ganueiid Bug (I. reticulatum (M. B.)
Rodion. — mo Bepcuu aBTOpa) B COCTaBe MPEATIOKEHHOro UM HoBoro pona Iridodictyum
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Rodion. (= Iris L. sect. Reticulata Daykes). Paunee cam Daykes [10], BeiaenuB B cocTaBe
pona Iris ceximto Reticulata, ormedan, 4to y BUIOB TaHHO# ceKuu 000I09Ka KaXI0TO
MIBUTBLIEBOTO 3€pHA COCTOMT M3 JBYX PaBHBIX MOJIOBHHOK. [lo maHHbIM Pomunenko [6],
MATMHOMOP(OJIOTUUECKHE MCCIISIOBaHMs KaBKAa3CKUX M MaJloa3MaTCKHX BHJOB poJa
Iridodictyum mokasanu 4To MBUTBIIA BCEX M3YUCHHBIX BUIOB XapaKTEPU3yETCs HATHIHEM
3aMKHYTOH OOpO37pI, KOTOpas AEIHUT 000JIOUKY MBUIBLEBOTO 3€pHA HA JBE MOJOBUHEI.
Kpatkoe onmcanue Mopdoorn mbuibiel poga Iris (Ha yposae CM) nipencrasiero B 10
tome . Dropsr Apmenun” [2], Te aBTOPHI TOATBEP XK Iat0T Hanmuuke y Buaa |. reticulata
MIBUIBIIEBEIX 3€PEH C OJHOW KONBIIEBOW OOPO3H0ii.

B nacrosieit padore Ha ypoHe cBeToBoro (CM) U CKaHHPYIOIIETO 3JCKTPOH-
Horo (COM) MHKPOCKONIOB NIPUBOISITCS pe3yJIbTaThl HCCIIEAOBaHUI MOP(OIOTUH MBLITh-
el Bua l. reticulata gopsr Apmenuu.

Mamepuan u memoouxa. MarepuaaoM s HACTOSIIMX HCCIEAOBAaHUM NOCTYXKUia
MBUIBLA, TOTyYeHHas 13 repbapust MucturyTa Gotannkn HAH Apmennn (ERE).

Jlnst ccneioBaHus Ha YpOBHE CBETOBOTO MHUKpOCcKomna (AMSCOpe) mbuiblieBble 3epHa Obl-
1 o0paboTaHbl IBYMsI OCHOBHBIMH METOJAMH, a MMEHHO, METOJOM OKpAIIMBAaHHS OCHOBHBIM
(dykcuHOM [7] ¥ yHpOIIEHHBIM aneTon3HeIM MetonoM [1]. TIenibla uccneoBanachk npyu yBemH-
yeHuu x200, x400 u x1000, u3mepenus npoBouInch Ha 10 NbUIbLIEBBIX 3€pHAX.

MuxkpodoTorpadun TEIIBIB HA yPOBHE CKAHHPYIOMIETO 3IEKTPOHHOTO MHKPOCKOIA
(JEOL JSM-7000) Obutn mosyuensl B LleHTpe sKonoro-HoocepHsix uccnenosanuii HAH PA
(EpeBan, ApmeHUs) METOZOM BaKyyMHOTO HANBUICHHUS 30JI0TOM CyXHX HEaIeTOIM3MPOBAHHBIX
MIBUTBIIEBBIX 3€PEH.

Mopororuyeckasl TEPMUHOJIOTHSI, HCIIONb3yeMasi B HALIIMX HCCIIEIOBAHUSX, B OCHOBHOM
COOTBETCTBYET TEPMUHOJIOTUH, NpeIokeHHOH DparmanoM [8], KynpusHoBoii, AnemuHoit [5], a
Takke boOposeM 1 ap. [3].

H3yuennvie oopasyur: Iris reticulata M. Bieb: Apm CCP, MerpuHCKuii p-H, 110 JOpore U3
[IBanum3opa B ['omapaHil, B MoxokeBenoBoM peakonecke. 11.03.1986. Leg. K. Tamanjan (ERE,
130931); Province Lori, near v. Akner, slope, meadow. N 41°05°24”* E 044°41°58°’, h — 932. Leg.
N.P. Stepanyan-Gandilyan (ERE, 192811); Apm CCP, Merputckuii p-H, mo mopore u3 IllBa-
Hua3opa B ['romapani, B MoxokeBenoBoM peakonecke. 11.03.1986. Leg. I'. ®aiiym (ERE,
130932); Transcaucasic, Tiflis, in faucibus fl. Dabachanka. In fruticetis. 12.03.1919. Leg. A.
Grossheim (ERE, 5267).

Peszynomamot u oocyycoenue. Pon Iris L.

I. reticulata M. Bieb.
(tada. 1, ¢pororad. I)

ITeutbieBbie 3epHa (M. 3.) AMCTaabHO-1-00pO3IHBIE WMIIM C OJHOW KOJBIIEBOM
00pO31I0H, NersIIell MOBEepXHOCTh MBUIBIIEBOTO 3ePHA Ha JIBE PaBHBIC WITH IIOYTH pPaBHBIC
yactu (¢ororabu. |, 2). dnuHa meuibleBoro 3epHa 62,2-115 MM, mupuHa — 52,9-93
MkM. boposna mupokast (10,5-21,5 MxM), KOHIBI GOPO3/ibI HHOT/IA 3aXO/AT HA MPOKCH-
MAJIBHBIHA TOJIFOC, B HEKOTOPBIX CIydasX CONMKAIOTCS, 00pa3ysl KOJBIIO; CKYIBITypa
00pO3HOI MeMOpaHBI MPEICTaBlIcHA B BUJAC OTACIBHBIX, PBAHBIX (DparMeHTOB CETKU
(dororadm. I, 1,5, 6, 7, 9)1. Dk3una (1,6)1,9-2,3(2,8) MKM TOJIIIUHBI, CTOIOYATHIN CIIOM
YETKO BBIPAXKEH, CTOJOUKHA TOHKHE, PABHOMEPHO PAaCcCTaBJICHHBIC, HA KOHIIAX AP0 BHI-
Ho 3akpyrieHnsie (pororabdn. |, 4). Ckynsnrypa oO0Ineidl MOBEPXHOCTH II. 3. ceTYaTas
(CM, COM), CTeHKH siuell CEeTKH COCTaBIIEHBI U3 OTACIBHBIX CTOJIOMKOB, CPOCIIHUXCS
3aKpyTJIeHHBIMA KOHIAamMu (pototabi. |, 3); siuen CeTKH CHIIBHO BapbHUPYIOT MO CBOEH
¢dopme u pasmepam (pororadu. I, 3, 8).

! Goldblatt, Le Thomas /11] xapaxmepusyiom nodobble anepmypui Kax onepryismusie.
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®ortoradauna |. [TeuisiieBsie 3epHa Buaa Iris reticulata M. Bieb.
1-2 — pyxcun: 1 — Bun cBepxy, 2 — Buz cOOKy (KoubLieBast 6opo3za), 3-4 — alerouus:
3 — cKynmbITYpa 3K3UHBL, 4 — 3K3MHa, cTonouatsii cioit (CM); 5 — nomy0ok,
6 — Bu cBEpXy, 7 — BHA COOKY, 8 — CKYJIBITYpa 9K3UHBI, 9 — CKyJIbNTYpa 60PO3AHOI MeMOpaHbI
(COM) (macmur. muHetika: 1-2 — 10 MM, 3-4 — 3 MM, 5-7 — 10 MxM, 8-9 — 5 Mrm.

B nporecce uccnenopannii Ha yposHe CM Hamu OBbLI MPOBEACH TAaKXKe CPaB-
HHUTENBHO-TATMHOMOP(OJIOTHIECKUI aHAIM3 JAHHBIX 10 pPasiHYHBIM O0pasuaM BHJ
. reticulata, cobpanubim ¢ TeppuTopru ApMenuu u [ py3un, a Takke CpaBHEHHE HAIINX
NAaHHBIX C JaHHBIMU JPYTHX aBTOPOB. B 4acTHOCTH, y OJHOIO M3 apMSIHCKUX 00pa3loB
(ERE, 130931) mbuiblieBbIe 3epHA IO CBOMM 00IIMM pa3MepeM KpymHee (10 20 %), yem
y Opyrux o0pasioB COOpaHHBIX KaK C TEPPUTOPHU APMEHUH, Tak U ¢ Teppuropun [ py-
3um (Tadm. 1).

JluteparypHble JaHHBIC IO OOLIMM pa3MepaM IbUIBIEBBIX 3epeH (JUTHHE H M-
pHHE 1I. 3.), npuBeaeHHbIEe Poquonenko [6] mo Buay |. reticulata (¢ o6pasua, Takxe coo-
PaHHOTO C TEPPUTOPUH APMEHHH) B IIEJIOM COBIAAIOT KaK C HALIMMH YCPEIHEHHBIMU
JAHHBIMU II0 OOIIMM pa3MepaM MbUIbLBL, TAK M HHTEPBAJAMH BapHALMUi MO TaHHOMY
npusHaKy. C Apyroil CTOPOHBI, pe3yIbTaThl UCCIEAOBAHMS 0COOEHHOCTEH MOP(OIOTHI
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MBUIBLBI YKA3aHHOTO BHa, poBeaeHHbie Donmez, IsiK [9] mokasamu, 4yTo mbUTbIICBHIC
3epHa y 00pa3lLoB, COOpaHHBIX Ha TeppuTOpHU TypiyH, 0 CBOMM pa3MepaM HECKOJIBKO
KpYIIHEe, 4YeM Y BceX U3y4EeHHBIX HaMH 00pa3LoB.

Ta6muna 1. Hexotopsie mamHOMOpQOoI0ornieckre JaHHEIE 110 BULY
Iris reticulata M. Bieb. na ypoBHe cBetoBoro Mukpockoma (CM)?

Toammuna
Bun JuHa n.3. Iupuna m. 3. K3UHBI Homepa

(MKM) (MKM) (MKM) o0pa3unoB
1. reticulata
(c6op u3 86,2-115/96,51 69,2- 93,0/82,97 1,7-2,8/2,0 ERE, 130931
ApMeHnH)
1. reticulata ERE, 130932
(c6opsI U3 62,2-87,6/74,76 52,9-74,8/60,86 1,6-2,3/2,0 ERE, 192811
ApMeHnH)
Iris reticulata
(c6op u3 Tpysun) 54,4-86,2/71,96 48,6-56,8/53,62 1,6-2,1/1,88 ERE, 5267

Uro kacaercs TWUNA amnepTyp, TO, B OTIHYHE OT MPUBEICHHBIX BHINIC JATEpa-
TypHBIX maHHBIX [10, 6, 2], B McciaemOBaHHBIX HAMH 00pa3max OBLTH OTMEUYEHBI MBLIh-
LIEBBIC 3¢PHA HE TOIBKO C OJHOH KOJBIIEBOI OOPO3I0ii, HO TAKXKE M C OJHON AUCTATHHON
00pO3/70i, TPU 3TOM B HEKOTOPBIX CIIydasx OOpo3/[a MOXKET 3aXOJHTh Ha MPOKHU-
MaJIbHBIHN OJIFOC.

Brazooapnocmu. Ilpunocum ceoto  Orazooaprocms  koanekmugy Llenmpa
9Kon020-HoocepHvix uccredosanui HAH PA (Epeean, Apmenus) 3a cooeiicmeue npu
nPoBeOeHUU UCCLeO08AHUTL HA CKAHUPYIOWEM DIIEKMPOHHOM MUKPOCKONE.
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Gre4uvh 2~NUUSARLEGNP GY MNFPUYLENP ANEPNFULUYES
nrné sunuscuuyuerr YuuuusnrLere

U.3. AURUSUL', 4.U. 3n43ULLhUBUL?

! Swyjwuwnwlp wqquihl wanwnpwihl hwdwuwpwl, wuwhpwln
233 qQUU YEUnwlwpwuntpywl W hhnpnEyninghwh QY-h YEUnwlwpwluniejwl hLuwnhuncin
babayanarman9627@gmail.com

Giwgnndtp BU Gpliwth wyghuGpnud W wnupwyubpnud jujunpBl nwpwéywéd  Ytbnd
wlwghwih (puwn. Fabaceae; Robinia pseudoacacia. 1753), LnpGuh JwUpwuwtnleh (puwn. Tiliaceae; Tilia
cordata. 1768), fafutuh unynpwlwl (pUwn. Rosaceae; Padus racemosa. 1753) W Uwynipwih (puuwn.
Rosaceae; Prunus serrulata. 1830) Juwuwwniutpp: Cun Utnp nhunwpyncdutph’ wpnblu Jun qwpuwup
Wywd pniuwntuwyutbph dpw Ywpblh £ Uywwb Ybné Jwhwuwyhp (Parthenolecanium corni),
NuyGwnnuin (Euproctis chrysorrhoea) W (Uhautn (Aphis laburni Kalt. L. Myzus cerasi): Lpynid GU wnwudhu
JUwuwwinnith yuwuh wunhdwlp, YEuuwpwlwywu W Eyninghwywl wnwldbwhwwnyniejniuutpp:

Pnipwybin Swntn — Juwuwinnlubn — YGLuwtyninghwlwl wnwldluwhwinlynepniultn

HV3yueHbl HIMPOKO PAaclpOCTpaHEHHbIC B mapkax W cagax EpeBana Bpeauresmu Robinia
pseudoacacia (Fabaceae; 1753), Prunus serrulata (Rosaceae; 1830), Tilia cordata (Tiliaceae;
1768), Padus racemosa (Rosaceae; 1753). BoisiBieHO, UTO paHHEH BECHOIl HAa yKa3aHHBIX BHIAX
pacrenuii MokHO Habmromats Parthenolecanium corni Bouche, Euproctis chrysorrhoea, Aphis
laburni, Myzus cerasi. Yka3siBaroTcsi CTeleHb MOPAXKEHHS TOTO WA MHOTO BPEOHWTENsl HA Je-
PEBBAX, OMOJIOrMYECKHUE M DKOJOTHYECKHIE OCOOEHHOCTH.

Jywucmote Oepegwvsi — gpedumenu — 6U0IKOI02UNECKUE 0COOEHHOCTU

The pests Robinia pseudoacacia (Fabaceae; 1753), Prunus serrulata (Rosaceae; 1830),
Tilia cordata (Tiliaceae; 1768), Padus racemosa (Rosaceae;1753), which are widespread in the
parks and gardens of Yerevan, were studied. It was discovered that Parthenolecanium corni
Bouche, Euproctis chrysorrhoea, Aphis laburni and Myzus cerasi can be observed on the
mentioned plant species in early spring. The degree of damage of a particular pest on the trees,
biological and ecological features.

Fragrant trees — pests — bioecological features

AEUnpwwnhy pncpniduwytin Swnwnbuwyutpp Gpliwl pwnweh wlwg gninhutph
nL  wnipwyubph  Ywplnp  pwnwnppsubpu Bu: Wn  Swnwunbuwyubpu  odnjwé Bl
thn2Gyuwnuwl, Shuwwwunuwl, wnujuwww2inwwl  hwnyneejniulbpny, nlubl Lwle
gbnwaghwnwywu J66 wpdte [11]:
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dbnght twnhutiphu nhndnn Yihdwih ginpwi thnthntunignilltinp,  pwnwewph-
Lwywl jwjuwdwuwunwp dhgngwnnidubpp, huswbu Uwle Yuwlwswwwwndwl  gninhubp
ubpdntéywé  pnipnuduwdbnn unp Swnwinbuwyubpp  (Uwgunihw® M. Soulangeana,
Uwyntpw' P. serrulata), |hutiny uGnpwunnt, wigh U «pbpnud» J66 pUny Uhgwwnlbp, win
rUnd W thnpnuinn, npwuny huy UwywuwnbGind  wy pneuwnGuwyubph yEluwpwlwywl
anpépupwgltnht: Uwywju Ywpnn GBU wighubp pbpbp twl  JuwuwwnnuGph Unn
nbuwyutp: Iwpyh wnubing 4epu wudwédn' wuhpwdton £ huynnnigjwl tnwly wwhbp
Gplwluh Ywlwswwwwdwl gnuinhubph pnipniduwybn Swnwnbuwyubpp., dwdwuwyhu
dheutip hhwunntpiniultnp, Juwuwwmniubnp W npwug Jwpwyh hunBUuhynipjwl W
EpuintBUuhynieiwlu ubgnuwihu thnthnpuncentuutnn [11:

AEUnpwnhy Lpwlwyniejwl pniuwwntbuwyutph Juwuwwnubpnyg qpwnynud BU*
Uhpwwnnwpwlltn, pniuwpwllbp, wgpnunuubn W wy Jwubwghwnniejwl  pwqldwehy
ghwnlwywulutp [2, 6, 9, 12, 13]: Uwywju ytpghu wnwphubphu UJwlwunhw hGwnwgnunne-
rjnLtultnp fuhunn wlpwywnpwp Gu 5, 7]

Unip L dbGpnn: IGnwgnnnipjwl Unie U hwlunhuwgt) 2020-2022 pR. pupwgenid
Gplbwl  pwnwpeh wnwpptp Juwlwswwwndwl  gninpubpnud hGlwgnindwés W gnupwgnywéd
pnpnLdlwydGn Swnwnbuwlutpp W npwlg Juwuwwnnibnp: Ywn guplwlp® dhtg opwywu Jhghl
sbpdwuwnhéwlh 6 C-hg pwpdpwlwip, hGwnwgnunynn dwnetph puh Yypw thwpwpeytp U npuwgnn
Uhpwinwpwluwywl unuldnn gnunhubp, W wwppbpwpwp Ywwnwpybp Bu nhinwpyndubn: Q@ninhutnp
thnthnfuytg BU 3 Jwpwep UGy wuqwd: Nng yegtnwghwih pupwgenid dhpwwnwpwlwywl hndwungh
ogunLpjwdp Swntph Jbhuwlhywywl pwthwhwpdwl Ywd Bpbwn dnnng 6nintphu hwpywétinc
Uhgngny Yuwnwpdb) £ yuwuwwnniubph hwdwe: Yhpwnt, Gup Lwl |nLuwpwywpnutn: UghuGpnud
Jwwnwnyby U GpeninwihU ntuncdUwuhpniejnilutn, npnbg dwdwuwy npwnhp quuyt) £ 6wnbph nny
uwnwnep, wpdwlwagnytp W hwywedt) U hwyinuwptpdwd pninp $hinindwagbipp, npnup gyt Gu
qupqwgdwu wnwpptp  thnyGpnud: Ylwuwwnne dhpwnuGnh Uwpuwhwuntt thneGpp (epreneputn,
hwpuljwyutn) nenwihnuyt) Bu AUW YEunwlwpwunipjwlu W hhnpnEyninghwh ghunwywu ysunpnu®
puwhnnh W dhpwwnwpwlniejwl jwpnpwwnnphw, nwunhwpwyytp U npwue Jhuse hwuntu, nphg
hGwn npnyt| £ npwug wnGuwywjhu uaqup: Yntyghnu Unietpp $heudty Gu 70% Eehy uwhpunnd
JwJ wwhybp U pwdpwlyw pwpdhyubph ypw: Iwdwpdwsd Juwuwwnniubph nbuwlwiht wwwnyw-
UG[nLejntUp npnpyt) E Jwulwghwnwywu npn2hsubph oqunipjwdp [3, 4, 10,] W Unyuwlwuwgytb) Gu
ghinwywl Yeunpnuh dhgwwnwpwt  Jwulwgbnubph odwunwyniejwdp: Swpptn wjghubpnd W
wncpwyubnpnud neuncdUwuppneenilubpp Ywwnwnybp Gu 5-10 op wwppGpwywunejwdp: IG6wnwgnun-
Jwsd wghubpnud puwnpdbp B npnpuyh Juwuwwnind Jupwyjwséd 10 dnnGujhu dwnbn, W
hwpqwnyyby £ wyn dwnbph ypw Juwuwwnniubpnyg plwytgywénipniup: vhdwywgnpwywu gGppnt-
énipjnitup Ywuwnwpdtby E pun Lwyhuh dGennh [8]:

Upmyniuplutp W pUlwpynid: Ywnwpduwé (wjuwéwyw) hGunwgnunipnllutph
wpnnitupnud Gpllwuh wyghuGpnud W wynipwyuGpnud hwjwnuwpGpdtp GU pncpnidUwyGun
Swnwnbuwyutph (wywghw, uwyncpw, (nptuh, glinhghw W wyt) dp 2wpe yuwuwwnniubp®
wywghwih Ybné Jwhwuwyhp (Ywpg' Homoptera, P. corni Bouche., 1844), nuytwnnLin
(Ywng' Lepidoptera, E. chrysorrhoea Linnaeus, 1758), pwitunt |yh6 (Uwng' Hemiptera, M.
cerasi Fabricius, 1775) W wywghwjh yhé (Ywng' Hemiptera, A. laburni C.L.Koch, 1854):
GwnwgnnnLejwl wpnyntuputnp pEpdwé Bu wn. 1-nLd:

Unnple  UGpYuwjwgund GBup wju  JuwuwwnuGph  npn2 - YGUuwkEyninghwywl

wnwUdUwhwwnynipintuutnp, Juwuwywpnipjwl wunhdwup:
Ujwghwjh ytné Jwhwlwyph (P. corn) wnywjnieintll wpdwlwagpytp £ Splwu
pwnwgeh Ywnunin wygned, YUndhinwuh wudwu qpnuwigned, pniuwpwlwywu wigned W
pwnweh w) uwbwswwwwn wnwpwdpubpnd, npnbn wond BU Y6né wlywghwubp W
qgltnhshw:  Yhuinwpydwl dLuUuJUuJouhqul.{UJCHLU dwpn - wwphy wdhultppu, Gpp
wjghutpnud onh sEndwuwnhdwup hwuby £ 8°C- -h, 6UGnwé pprenLpuEnu wynhynpbU Qwpdyby
GU nbwh dwntph uwnwprh ytphu hwnpyp: @penwputph ynunwynwdubn uywnyt) U wytih
Gphunwuwpn gnntph Yypw: Lpwle Yenp Swynwd U W uuynd  GU  nnupu Gnpwignn
hjnteny: Upntl dwjhu wdupb Uywwndb) BU uGnwhwunctu Eqbp, nnnhp gngwynpyned G,
aJwnpnd W onunny Jwhwunwd: Uwnduwihu qupgwgnudp 18- 20°C sGpdwuinhdwlh
wuwjdwuutpnud inned £ 19 on: Q4tphg nnupu GYwé ppenuputpu wuguncd BU inkplcuGph
unnphu Jwytptup ypw W wdpwuwiny entnphu’ uyuncd U 666 hynien:
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Unyniuwy 1. Spliwlih wighubpnud W wnepwyutpned hEinwgnindwé pnepwiytiin

Swnwwintuwyutph Juwuwwnniubpp

wjinliw- 3wjuntiu-
Juwunn dwnw- pGpdwl
Uudwund Ywpg Cuwnwuhp inbuwltn pGpdwl wiuwphy
Jwjpp
YwnunLwn
wjgh
(40.222353,
Wywghwih 44.492873),
yené Undhwwuh
hwu ujwu
;llgjartlfl:erl:ﬁggan Awywuwnwe utno uting wywghuw, ql;nultll:qh 08.05.2
. : Lwynputip Jwhwluwyptn glGnhshw 1
ium corni (Homoptera) (Coccidae) (40.161608,
Bouche., 44.502807),
1844) Pnuwpwlwy
wl wigh
(40.212896,
44.557950)
NuyGwnLin PnLuw-
. fetthnLywpeliw
Cf)’fy‘gfiﬁ’c’; ; unnliGn qmwug’n’ahp“"“ LnptUh, Ytnd p‘“mlr‘]‘““ 04.05.2
Linnaeus, (Lepidoptera) (Lymantridae) whwghuw (40.214419, 1
1758) 44.559001)
Rwnrwuwy
qpnuwjgh
Swjwuwpw- (40.196637,
rliwynputn 44.520741),
Uywghwyh (Homoptera) Onwywal
1Und hululuil qpnuwjgh 08.08.2
(Aphis lUhautp Ubnd wywghw (40.183012 '0 :
craccivora, (Aphididae) : '
C.LKoch, 1854) 44.524131),
= ’ Uwjwrhw
wjgh
(40.179311,
44.458194)
Onwywal
0183317
PwitUunt 1yht Rwjwuwpw- : ’
(Myzus cerasi, plwynnputp hltml‘g&': U Uwynipw, 44ﬁiféu4n2u5)’ 30.03.2
Fa]b;'%‘;s’ (Homoptera) (Aphididae) rfUELh Wnbuh 1
wjgh
(40.205844,
44.479756)
Auybwnnunp (E. chrysorrhoea) pniuwpwlwywl wignd  hwjnbwpbnyty E

(npeupubph W ybné wywghwubph Jpw: [@ppniputpp ddbenud GU inbpllubphg wwwn-
pwunywd dutnwihlu pubpnud: QUGnwé pprenuputpp Lywnyt) U gupuwup® pnnpneutnh
pwgytint 2npgwuncd, Gpp wyghuGpnud gEpdwunpdwup hwubp £ 10-12°C-h, L uyubp Gu
uugti:  Uudnn epenwpubGpp bwpu Juwunwd BU - pnnpngUbpp, wjunithGunle wnGpllubpp:
(dppniputnh qupqugdwu wju thnened wyghUubphu hwugdwé Juwul wnwyb) JB6 £ Gnb:
(ehrtnubph prhgep UYwwndtb) E hntuhuh YGubphg JhUsle ognuwnnu, wnwpe Gnwlwyhu
rarzénLLI Bu Gpaynwu W ghptpp: Uwnuh qupgwgnudp jwpnpwwnnp wwjdwllbpnud® 20-
25°C wlb tE 15-20 on: Wdwndw Gpypnpn YGupu unp nnipu GBYwé ppeniputpp’
wjghuGphtu hwugnpwé yuwuh wunhdwul wuhwJtdwn pnyy £ Gnbi:

Ujwghwjh dh6ép (A. /aburni) wwpnd £ wywghwubph ypw, hwjnuwpbnyt, £
GpLwuh pwquwprhy qpnuwghuGpnud Qwnpwuwy gqpnuwigh, Onwywal. gpnuwjgh,
Uwjwprhw wjgh), npnug Swnyuwu dwdwuwy puhunn Juwpwynd U hwnywwbu yend
wywghwutph 6wnhyutpp: HYw hGnbwupny wywghwih Ywuws Jwubpu wdpnngnipjwdp
snpwilinLd BU, wép' nwunwnnid: SEuninghwywl hbwnwgnunipnclutphg wwnqyby k£, np
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unjGuptn wdupu qupguwunwd U plLwynp wnwuduywyutpp, npnbe dJwnpbp U Uhusl
wynu gninkpp uyubip: Qutnnud £ adh thnened pnyubiph pw:

Pwitunt Yyhép (M. cerasi) hwjunuwptpyt, £ Uwynipw W @hublup  dwnw-
nbuwyubph Ypw' Splwl pwnweh wwpptp hwndwsubpnud, win pyntd’ Onwywal
gpnuwjgnid, Pnibunu WpGuh wignud: Pwitunt (yhth uGpunwhhdUwnhputpu  nluBu
nwldwldwl wnbup, Upwug gnilwynpnudp Ywpnn £ rwwnwldt] yuwhudwéd quipgugdwlu
thniibphg' pwg nwpsbwgniuhg Jdhtgle ule: 2wpgqugdwl npnwyh thnined b hwgn B
gwihu hqwywu L wpwywl wnwldbjwyutbp, npnup pbnduwydnpdbintg htwnn wdnwlu
ytpghu' ognuwnu wduht, &Jwnpb) 6U §inuntph ybplth pnnpnsutnh Ute: Quipuwlp, Gpp
gpnuwjghubpnud gEpdwuwnhdwlp hwub| £ 15-18°C-h, 4aytphg nnipu BU GYG| ppReNLpUGNQ:
I6wnwagnnniejwlu  pupwgentd  pwqUwehy  wuqwdubp  Uywwndb, E, np addGnwihu
nhdwgyniunipjwl  Ujwquwu  hGnlwbeny  Gppunwuwnpn 2hdGph 25%-p  snpwigh)  E:
Uywghwih Ytné Jwhwlwynh (P. corni pluwytgwénienipn  hwjnbwpbpnué 3
wjghuGpnud (4wnuncin wjgh, Yndhinwuh wudwl gpnuwjgh, Aniuwpwlwywl wygh) yend
wywghwih 10 dnnbiwihu dwnbph ypw Yuadt) £ hwdwwwnwupiwbwpwn' 33%, 37%,
42%, 25%, 32%, 38%, 25%, 45%, 35%, 39%, huy glnhshw unynpwywu Swnwwntuwyh
dpw® 22%, 23%, 20%, 26%, 30%, 17%, 25%, 21%, 27%, 19%: NuybGwniinh (E.
chrysorrhoea) ) puwlytgwoénieinilp AnLuwpwlwywl wignd (npGuh dSwnwwntuwyh 10
dnnGlwihu dwnbph ypw Yuquty B 15%, 23%, 20%, 15%, 26%, 11%, 17%, 18%, 14%,
21%, huy ytné wywghwih ypw' 12%, 18%, 17%, 14%, 19%, 10%, 11%, 18%, 22%, 9%:
Uywghwih yhéh (A. faburn) puwytgdwoédnipiniup hwjinbwpbpdwd 3 wyghubpnud
(Runpwlwy gqpnuwgh, Onwywél gpnuwigh, Uwjwrhw wigh) Ytnd wlwughw
Swnwwnbuwyh 10 Unnbiwjhtu dwntph Yypw Yuqdt) B 41%, 54%, 50%, 48%, 43%, 51%,
62%, 35%, 41%, 55%: PwiEUnL Yh6h (M. cerasi) puwytgdwoénipiniup Onwlywal
gpnuwjgnd W Pnltunu WpGuh wygnud Uwynipw dwnwwnGuwyutbph 10 UnnGiwhu
Swnbph Jpw Ywqub| £ 29%, 28%, 21%, 18%, 20%, 26%, 17%, 34%, 24%, 23%, huy
phuEUh unynpwywl dwnwwntbuwyh ypw hwdwwwnwupiwuwpwn® 17%, 30%, 24%, 28%,
25%, 21%, 19%, 32%, 14%, 38%: Lpywéd Juwuwwiniubph pluwybgywédnipjwl
JGpwptpjw ngjuiubpp pEpdwé Bu wn. 2-nud:

hUswbu Gpunwd E wn. 2-h wnduwiubphg, wnwdbp nudbn Juwpwyjwédnieniu
Uywwnyty £ 4Ené wywghw dwnwwnbuwyh Unwn, nphu Ywpnn G yuwub] hwjnbwptngwé
P. corni, E. chrysorrhoea, A. laburni JuwuwwnnLutnp:

P. Cornitu W A. Laburni-u hwdbdwwnwpwn 66 tnwpwdywénipntl BU nlukgb), npnu-
gnd Juwpwyp hGwnwgnnjwéd wighubpnud  YEndé wywghwutbph Jpw Ywaqut, E hw-
Jwwwuinwuhuwlwpuwn® 40% W 51%, npnug puwytgyuwédnieintup Yuqut) ' 35% W 48%:

Uwynipw Swnwwnbuwyutnh Juwpwyjwénieiniup M. Cerasi $hinndwgny pwjw-
Jwu pny £ Gt (5%) nutlwing 24% pUwybgywoénieiniu: E. Chrysorrhoea-h Jw-
pwyywénipyntup (npguph W 4end wywghw Swnwwnbuwyutph Jnin Juaqut, £ hwdw-
wwuwnwuhiwlwpwp' 10% W 12%, huy puwytgywéniginiup' 18% W 15%: dhuindwqgbph
puwybgywénipjwu yGpwpbpwp yhdwywagpwywl yepinednipjwu ingjuiutpp pepndwéd Gu
wn. 3-nud: Lepywywgywséd nduiubpp Ywpnn Gu nintgnyg nwnlbw] pwnwpeh Ywlw-
swuwwwndwu W pnyubph wwpunwwuniejwl - whuwwnwlupubph  yuwgdwyGpwdwu gnpé-
pUupwgnLu:

Wjuwhuny, GpLwl pwnwpeh wnipwyubpnud wpéwlwgpywd pnipwybn Swnw-
wnGuwyubph Juwuwwnubphg (P. corni, E. chrysorthoea, A. laburni, M. Cerasi) hw-
Jodwwnwpwn wydbh J6d nwpwdjwédnientl nlubghp Gu P. Corniu W A. laburni- L,
npnugny Ytnéd wywghw dwnwntuwlutnp qupwyjwsé Bu tnt) hwdwwwnwupuwlwpwp®
40% W 51%:
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Unyniuwy 2. Gpliwlih wighubpnud W wynepwyutpned pncpuybn Swnwntuwyubph
$hinndwgbph puwytgywodnipntu

Gwntnh Jhghu Jwnpwywsd
Juwuwwnnlubp Swnwuwnbuwyutp puwybgqwénpnL, Swnbph

% pwliwy, %
Uywghwih Ybné Jwhwuwyhn Acacia 35 40
(Parthenolecanium corni) Gledicia 23 24
NuyGwnnun (Euproctis Tilia 18 10
chrysorrhoea) Acacia 15 12
Uywghwyh |Uh6 (Aphis laburni) | Acacia 48 51
Cherry blossom 24 5
Puwtunc yhd (Myzus cerasi) Padus 35 10

Unynruwy 3. dShinndwagbph plwytgywédnipjwl yhdwywagnpwywu yenindnieiniu

Uhghlu
s Uhsh reUWPLLW Uhght | “wphwgh
wnuw- PWNW- wjh
JUwuwwnniutn rJwpwlw Jwuh
inGuwyutp Y, M Uhghl Untuwyhtu | gnpdwyhg,
’ otnnud, o Cv
upuwip, m
Ulwghwh ytind Acacia 35,0 2,08 6,59 18,7
Yuhuwluiynn 40 173
(Part;venolecanium Gledicia 23,0 1,26
corni
ﬂul.|l:u‘|n|:m Tilia ]8,0 ],4 4,5 25,5
(Euproctis .
chrysorrhoea) Acacia 15,0 1,3 4.3 29,3
Uywghwih (yhd . 8,0 16,8
(Aphis laburni) Acacia 48,0 25
kUL WhG cnery 24,0 16 53 22,2
(Myzus cerasi) Padus 25,0 23 73 29.7
qruvyuvnie3ntu

Pwpuwywl W.3. Gpluwuh gpnuwjghubph pripwydbn Swnwinbuwlubph Uh pwuph Unp Juwuw-
wnntubp. npwug nbd  YELuwpwlwywl  wwjpwph Jhgngwnnidubp, UWUgpnghunipint W
wnbGhuuninghw, Iwjwunwuh wqgwjhu wapwnwiht hwdwuwpwu, 75, 3, tplwl, Ep 265-269,
2021:

Stn-Qnhgnpywt W.2., UGhpgiwt W.C., Lhymywl W.Q., fGwpgwl U.U.  Upwlwpniubph npn
JUwuwwnniubph Yuuwkyninghwywl wnwldbwhwwnynipynilutpp, Spluw, tp 226, 2014:
Anexcesnuna M.C., Ecionun C.JL, Kpawenunmnuxos A.b., Kymyzoea T.M., Jlimun M.A.,
Ilanvkos H.H., Ilpecnosa E.B., Tuynos A.B. Atnac-onpenenurtenb 6€CIO3BOHOYHBIX )KUBOT-
HbIX Topona [lepmu, Ilepms, c. 39, 2014.

Apnonvou K.B., Apnonvou JI.B., beii-ouenxo I'Al., bopxcenuyc H.C., Kupuuenxo A.H.,
Koorcanuukoe U.B., Hukonvckass M.H., Ilonos B.B., Puxmep A.A., Lllanownuxos I'X. u
UlImaxenvbepe A.A. Onpenenutenb HACEKOMBIX, MOBPEKIAIOMINX JEPEBbS W KYCTapHUKH
MOJIe3aIIUTHEIX 1MoJIoc, M., ¢. 46, 1950.

. Apymiwonan P.I., Anexcanan A.C., Apymionan I'.A., BpenHas sHTOMO(dayHa KH3MIBHHKA
(Cotoneaster Medic.), Marepuansr XVI mexayHaponHoil koH(epeHimu “Brosorndyeckoe
pasnooOpasue Kaskasza u FOra Poccun”, Haspans, c. 20-22, 2014,
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Esmywenxo H.C., Hlamanckas JI.J]. Onacusle ®utodarn XKumomoctn Cuneit (Lonicera
caerulea L.) Ypanocu6upckoro Pernona P, CoBpemeHHOE ca10BOACTBO, ¢.112,2019.
Kanawsn M.IO., Mapoocansn M.A., Oeanecan B.C., Apymionosa JI[]xc., Xauampan AT,
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