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BUBYEHHS MAKPOEJIEMEHTHOTI'O CKJAJY IPICHOBO/IHO1
BOJIOPOCTI LEMNA MINOR I MOI'O JUHAMIKA 3A BIOTEXHOJIOT 10
KOPUI'YBAHHA IO KUBHOI'O CEPEJOBUILA 3A HOJJOM

OOTIPYHTOBAHO aKTyaJbHICTh MIPOBEICHHS JOCIIIKEHD 3 BUBYEHHS! MAKPOEIEMEHTHOT0 (KaTIOHHOTO i aHIOHHOT0) CKJa-
Iy npicHoBoaHOT Bogopocti Lemna Minor Ta iforo auHAMIKE 32 BHECEHHS B IIOXKMBHE CEPEIOBUIIE Pi3HUX 103 Moxy, omuca-
HO METOJH JIOCIiKEHb, a TAKO)K HAaBEICHO OTPHUMaHI pe3ylabTaTH, 3p00JIeHO IX aHaii3 i BUCHOBKH. OTpHMaHI pe3yiIbTaTH
CBiJuath, 10 Giomaca MpicCHOBOAHOT BogopocTi Lemna Minor e mkepenom Takux MiHepanbHUX pedoBuH, sk Kamiii, Harpiii,
Marwiit, Kanpniii, a Takox opraniganx ¢ocdatis, ki HeoOXimHI 11 epediry BeiX )KUTTEBUX MPOIIECIB B OpraHi3Mi.

BcTaHOBIIEHO, 110 33 BHCOKKX 7103 Moy y mosxuBHOMY cepenoBumt — 380-1000 mr/am® — migsuutyerses Bmict Karito i
Kasib1iio, BOAHOUAC 3HIKYEThCs KOHIEHTpartis Harpito i Marsito y cyxiit 6iomaci Lemna Minor. Bucoxi no3u Hoay crumy-
JIIOBAJIM HAKOTIMYEHHA y 6ioMaci BogopocTi ¢ocdartis i cynbdariB Ta 3HIHKYBAIH aKyMYJTIOBAaHHS XJIOPUIIB.

Kumouosi ciioBa: Giomaca Bogopocti Lemna Minor, noxusre cepenosuiie, Kaniii, Hatpiii, Marniii, Kanbrii, ximopuam,
HiTpatH, GocdaTu, cynbdharu.

IMocranoBka npodiaemu. banancyBaHHs paIioHiB CUThCHKOTOCIONAPCHKIX TBAPHH 1 IITHII 32 BMICTOM
MiHEepaJIbHUX eJIEMEHTIB € HeOOXiTHOIO YMOBOIO ISl IOBHOIIIHHOTO (PYHKIIIOHYBaHHS iX OpraHi3My, aKTH-
BHOTO POCTY 1 PO3BHUTKY, BiITBOPEHHS Ta MPOAYKTUBHOCTI. OHUM 3 TaKHX HEOOXiTHHX JUISi OpraHizMy
MikpoerneMeHTiB € Mox, skuii mepeBakHO CKOHIIGHTPOBAHMIT Y IIMTOMOIOHIH 3am03i. hiomoriuna posb
Moy moB'si3aHa 3 CUHTE30M THPEOITHHX TOPMOHIB, IO 3IiHCHIOIOTH IyMOPAIbHY PErylIsililo GaraThox
¢izionorivHux QyHKIIH, KOHTPOJIOIOTH PIcT 1 TrdepeHIiroBaHHs TKAHHH, BIUTMBAIOTH HAa IIBUAKICTh BCIX
OOMIHHHX TPOLIECIB B OpraHi3Mi, 0OOMiH BiTaMiHiB, BOJH 1 0araTb0X eJIEKTPOJITIB.

V pOCIMHHUX KOpMax Mo MiCTHTBCS Y HEBENIMKHX KiTbKOCTSIX, TBAPHHHI KOPMH, 30KpeMa pHOHE
GOPOIIHO, MiCTATH GisbIIe IIHOTO MikpoeneMeHnTa. bararumu Ha Mo € Takok MOPChKi Ta MPicHOBOHI
BOJIOPOCTI, O/IHAK 3aCBOEHHS M0y 3 IIX KOMIIOHEHTIB B OPraHi3Mi TBApHH i ITHIIi 3aEKUTh Bifl Py
(hakTopiB, cepel IKUX € OATaHC MaKPOEIEMEHTIB Y KOPMOBHUX pallioHax.

Y POCIIMHHNX i TBAPMHHMX OPraHi3Max 3acBOEHHs Moy 3aexuTh BiJl #0ro aHTaroHicTHYHOT 260
CUHEPIiYHOI B3a€MO/IIT 3 IHIIUMH XIMIYHUMH €JIEMEHTaMHU Ta iX crioiaykaMu. [TiABUIIEHHS BMICTY Ho-
Ny y 61000’ €KkTax MOXKe 3HHKYBaTH a00 IMiIBUIIYBATH 3aCBOEHHS MIKPOCJIEMEHTIB.

AHaJi3 ocTaHHIX qocaiTKeHb i myoaikaniii. TicHO TOB'A3aHi 13 3aCBOEHHIM Ta OOMIHOM P'Iony B
LUTOONIOHIT 371031 Taki MakpoenemenTH, ik Marniit i Kansmiit. ITorpe6a y Moxi 36inpuryerses 3a
TOIBIII TBApUH O00OBUMH (JIFOIIUH, COSI, TOPOX TOIIO) i OYPSKOBOIO THUKOIO, B SIKMX MICTHTBCS OaraTo
KaJIBI[if0, OCKUTPKA HOTO HAJIUIIOK 3YMOBIOE TiMepyHKINO MUTONOAIOHO0I 3amo3u. OTxe, icHye
B32€MO3B'130K MiX piBHeM KanbIiro i ﬁouy B paIlioHi.

Ha 3acBoenns Moy B oprani3mi orocepekoBaHo uepes IUTONONIOHy 3103y BILIMBAE i piBeHb Mar-
Hif0, 0OMIH SIKOTO TIOTIpIIYEThCS 32 TPUBAJIOrO HALMINKY Kauito, a miBuIlieHa KibKicTh Marsito mpusBo-
JIATH 110 30LTBIIIEHHS] BUBEIeHHs Kalbliito 3 opraHiaMy, SIKHii B CBOKO Yepry TIOB'I3aHNI 3 00MiHOM ﬁony [1].

BueHNMH TAKOK 3a3HAYAETHCA [2], 10 Mpoliec KOHIEHTPYBAHHs V0/Ty KIITHHAMHM IIUTYHKA OPYIIYIOTh
HITpaT-, HITpUT-ioHH. 3a HapUMIKy Xopy Mo cTae MaooCTyIHIM i He MOsKe I06pe 3aCBOIOBATHCH.

3Baar0un Ha BIUIHB MAKPOGIEMEHTIB Ha 3aCBOEHHS i mpoiiecn obMiny Moy B opranismi, pario-
HU CUIBCHKOTOCIOJAPCHKUX TBApWH 1 MTHUIl HEOOXIJHO peTeNbHO OallaHCyBaTH 3a iX BMICTOM, a 3a
BBEJICHHS B PalliOH HOBMX KOMIIOHEHTIB y BHIJISII OIOTEXHOJIOTTYHUX KOPMOBHX J100aBOK, BaXKJINBO
BCECTOPOHHBO BUBYMTH X CKJIaJI, 3 METOIO 3aro0iraHHs Heba)XaHuX BIUIMBIB HA OPraHi3M.

OcHOBOIO MPO(ITAKTHKN €HAEMIYHOTro 300y € KoMIeHcalis HopHoro aedimuty. Haibuism npupoaHiM
Ta e()eKTUBHIM € BKITIOUCHHS B PAIliOH MOPCHKHX Ta MPICHOBOHUX BOJIOPOCTEH, sIKi MICTSITh OpraHivHi CIio-
nyku Mojty, a Tako MaroTh yHIKaIbHy OCOGIMBICTS aKYMYJIIOBATH HOT0 i3 TIOKMBHOTO cepeoBHIa. Kpim
TOro, 6iomaca BOIOpPOCTEH Ma€ MOKMUBHY LIHHICTb, MICTUTB MOBHOLIHHMI OLIOK 1 TOBHHH Ha0ip He3aMiHHHX
Ta 3aMiHHMX aMIiHOKHCIIOT, SIKi CIIPHSIFOTH KPAIoMy 3acBoeHHI0 Moy B opramismi [3, 4].
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IpicroBoaHa BomopocTs Lemna Minor, sk i Bci BOZOpOCTi, Ma€ XOpOIITy 3[aTHICTh aKyMyJIIOBATH
3 BOJM MiHEpa/IbHi PEYOBHHH, i 10 BIACTHBICTh MOKHA BUKOPUCTATH JUIs 36arauenns ii Momom. Ox-
HakK, 3 BOJHOTO CEPeJOBHUIIA BOAOPOCTI MOXYTh aKyMyJIIOBAaTH H iHIII MiHepalbHI PEUYOBHUHH, 1 TOMY
BUHHUKA€ HEOOXITHICTb BUBUEHHS MAaKpPOEJIEMEHTHOTO CKIaay OiomMacw, a TakoK HOro JUHAMIKH 3a
BHECEHH: Pi3HNUX 1103 Moy B MOXMBHE cepeIOBHIIE [U1s BUPOILYBAHHS BOJOPOCTEH.

MeTo10 HAIIUX JTOCTIHKEHb OYJI0 BUBUEHHS MaKpOEJIEMEHTHOTO CKIIaay MPiCHOBOIHOI BOJOPOCTI
Lemna Minor, BCTaHOBIIGHHS BILIMBY Pi3HHX 103 Moy B IIOKHBHOMY CEpeIOBHUIL HA JMHAMIKY MaK-
poenemenTiB (kartioHiB): Kamito, Hatpiro, Marniro, Kanbitiro, Tak i aHiOHIB: XJIOPH/IiB, Cyibdaris, Gpo-
caris, HiTparTiB y ii 6iomaci.

Marepiaa i MeToau aocaigxens. [ mpoBeaeHHs JOCTIHKEHb HAMH OyJI0 BUTOTOBJICHO MOKH-
BHI cepenoBuina 3 BHeceHHsM 40, 260, 380, 500, 1000 M/’ ﬁouy, B SKHX BIPoOmoBX 30 JHIB mIpo-
BOJIMJIM KYJBTUBYBaHHS MPiCHOBOAHOI Bomopocti Lemna Minor, B34Tol 3 MPUPOAHOTO CEePeIOBHIIA.
V KOHTPOJIEHOMY MOKHBHOMY CEPEIOBHIL| 10aTKoBO Mo He BHOCHNIM. Y KiHI IOCTiLy y BUCYIIEHiiT
6iomaci BogopocTi OyIo mpoBeneHo Bu3HauUeHHs BMICTY KaTioHiB: Kauito, Hatpiro, Marnito, Kamnsiro, a
TaKOX aHIOHIB: XJIOPHIIB, CyIb(artiB, ¢pochaTiB, HITPATIB METOIOM KaITUIIPHOTO eNeKTpodopesy 3rigHo
3 POOOYMMHU IHCTPYKIIISIMH, PO3p00JIcHMMHU Ha 0cHOBI MeToauk ¢ipmu TOB «JIromekc» [5, 6].

I1ig 9ac miATOTOBKY Ta BUKOHAHHS JOCIIKEHb B TAOOPATOPii JOTPUMYBAJIHCS HACTYITHUX BUMOT '
Temreparypa nositps Oyna B mexax 23—24 °C; Bojoricte nositpst — 65-67 %; Hanpyra B Mepexi
220 B; yactoTa nepeminHoro crpymy 50+1 I'm.

st BU3HAYCHHS BMICTY KaTiOHIB MPOBOJAMIM KUCJIOTHHM Tigpoi3 mpo0 (COJITHOI KHCIOTOHO
BIIPOoJIoBXK 16 rox 3a temreparypu 110 °C), y moganemioMy po3aisieHHs 1 KiTbKicHe BU3Ha4eHHs Ka-
mito, Hatpito, Marsito, Kaibllito BUKOHYBaJIM 32 JIOTIOMOTOK) CHCTEMHU KaIlLISIPHOTO eleKTpodopesy
“Kanenp-105/105M”. [leTekTyBaHHsSI KOMIIOHEHTIB MPOBOJWIIM 332 HEMPSIMUM IOTIIMHAHHAM 32 JIOB-
JKUHU XBHIi 276 HM, 3a Temneparypu 20 °C 1 Hanpyru 25 kB, BUKOPHUCTOBYIOUH KEPEIO BUCOKOI Ha-
MIPYTH 3 TIO3UTUBHOIO MOJISIPHICTIO 1 KAIIJISP 13 BHYTPIIIHIM JllaMeTpOM 75 MKM Ta JOBKHHOIO 60 cM.
BBenenns mpo6 npoBoauiu 3a TUCKY 30 MOap BIPOJOBXK 5 ¢, 3aralbHUi 4ac aHaii3zy TpuBaB 6—7 xB.

Jlnst BU3HAYCHHS BMICTY aHIOHIB OYJIO MPOBEACHO MIATOTOBKY MpoO nBoMa criocobamu. [Ipobu
JUTSL BU3HAYCHHS XJIOPHIIB 1 HITPaTiB eKCTparyBain OiTUCTHIFOBAHOIO BOJOO 3a IMOCTIIHOTO mepeMi-
UryBaHHs BIpoaoBx 20 XB, a uig BU3HA4YeHHs cynbdaTiB i ¢pochaTiB — migmaBaiu riIpomi3y COIIHOIO
KHCJIOTOIO BIIPOAOBXK 16 rox 3a remneparypu 110 °C. YV noganpmomMy npoBOIWIN PO3IUICHHS OTPH-
MaHHMX EKCTPaKTiB 1 Tiipoii3aTiB Ta KiJbKiCHE BU3HAYEHHS aHIOHIB METOJIOM KamiJIIPHOTO €JIEeKTPO-
(dope3y HenmpsMUM JETEKTyBaHHIM 3a JOBXWHH XBHJI1 374 HM, 3a Temneparypu 20 °C i Hanpyru Mi-
Hyc 25 kB, BUKOPHCTOBYIOUH JKEPENIO BUCOKOI HAIIPYT'H 3 HEFATUBHOIO MOJISIPHICTIO 1 Kamijisip i3 BHY-
TpilIHIM aiaMeTpoM 75 MKM Ta aomkuHOK 60 cM. BBeaenHs mpo0O mpoBoamiau 3a TUCKY 30 mOap
BITPOJIOBXK 5 C, 3arajJbHUIA Yac aHalli3y CTAHOBUB — 4—5 XB.

Jis mpUroTyBaHHS KOHTPOJBHUX PO3YMHIB KATIOHIB 1 aHIOHIB BUKOPHCTOBYBAJIM CTaHAapTHI 3pa-
3ku ipmu “ICN”, CILIA.

Pe3yabTaTu AochaigkeHb Ta ix odrosopeHHs. Otpumani pesynbratu BMicTy Kauito, Harpiro,
Marsiro i Kanbmito y 6iomaci BOZOpOCTi, 3aJI€’KHO BijJl BHECEHHS B TIOKHBHE CEPEIOBHIIE Pi3HUX /103
ﬁoay, HaBeleHo B Tabimmi 1.

Ta6mui 1 — Bmict Kadiro, Hatpiro, Maruiro i Kansuito B cyxiit 6iomaci npicnoBoanoi Bogopocri Lemna Minor 3a
piznux 103 Uony B mokuBHOMY cepenoBumii, M+m, n=5

Hosa recenna Hony B noxusre Kasiit, % Harpiii, % Marsiii, % Kansii, %
CepeOBUIIE, MI/ M
Hlonatkoso Mon He BHOCHH (KOH- 1,500,049 0,200,031 0,330,022 2,25:0,110
TPOJIbHUM BapiaHT)

40 15120076 0,210,028 0,320,031 21680227

260 1,550,063 0,100,029 0.1120,010°* | 3,61+0,147*

380 1,58£0,027 0,160,012 0,1120,007% | 349+0,1 14**

500 1,9720,132% 0,110,023 0,13£0,016** 2,850,136

1000 2,540,275 0,100,008 0,13£0,024%* 2,740,084

IpumiTka. * — p<0,05; **— p<0,01 ***— p<0,001.
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Bwict Kamiro y cyxiit 6iomaci Bomopocti Lemna Minor, BixiGpawniit i3 KoHTponpHUX 1po0, OyB Ha
piBHi 1,5 %. 3actocyBanns 103 Homy 40-380 mr/am° He BimHYyI0 Ha Biporixue migsumenns Kaito y
6iomaci Bogopocri. 3a Buxopuctanus 500 mr/am® Moxy Bmict Kamiro y cyxiit pedosuni Lemna Minor
TepeBaxaB MOKa3HUKK KOHTpomo Ha 0,47 % (p<0,05). IMinsumenns Bmicty Moxy no 1000 mr/mm®
cupusiio HakonmdeHHIo Kamiro y 6iomaci Bogopocti. BmicT enemenTa OyB BHIINM, HIXK y KOHTPOII, Ha
1,04 %. PizHuIs Mana BiporigHuit Xxapakrep.

Konmenrpauis Hatpito y 6iomaci Lemna Minor, BupomeHiii 6e3 nonasanns Moxy y noxuBHe cepeio-
Bue, Oyrta Ha piBai 0,2 % Biz cyxoi MacH. 3actocysanus Moxy y 1031 40 Mr/am’ He Mo BILTHBY Ha 30i-
neineHHs KoHmeHTparii Hatpiro y Bomopocrti. [lokasauk OyB Ha piBHI KOHTpOMO. BHeCeHHS y MOKUBHE
cepenopuie 260-500 mr/am® Moy BUKIMKATO TEHACHIIO 100 3HIDKEHHs BMicTy Hatpito y Giomaci
Lemna Minor. 3actocyBamst BHCOKOI 103u Momy — 1000 Mr/mm’ — CympoBOmKYBAIOCh BipOTiIHIAM 3MEH-
meHHst KoHIeHTparlii Hatpito B 6iomaci BogopocTi. Pizawis i3 koHTposem cranosmia 0,1 %.

y KOHTPOJILHOMY BapiaHTi BMicT MarHiro y cyxiit pe‘IOBI/IHi 6iomacu BogopocTi OyB Ha piBHIi 0,33 %.
AHaJorivsi 1aHi mox0 BMIiCTy elIeMeHTa Oy10 BUABIECHO 1 y Npobax BiNIOpaHKX 13 MOKUBHOTO Cepe-
noBuIa, sike Mictino 40 mr/am’® Homy. ITigsumenns Bmicty Moy y moskuBHOMY cepenosmui Bix 260
0 1000 Mr/mam® mpusBeno 10 3HMKEHHS BMicTy Marsiio y 6iomaci Lemna Minor ua 0,2 % (p<0,01) —
0,22 % (p<0,001).

Bwmict Kanbmiro y 6iomaci Lemna Minor i3 korTpoibHOTo BapianTta O0yB Ha piBHi 2,25 %. Jlo3a i Hony
40 MF/I[M HE BIUIMBaJIA Ha 3MiHy KoHIeHTpalii Kanbmito y 6Giomaci Bogopocti. BussieHo, 1o 103u I/Ioz[y
260 i 380 mr/mm° HaiibiTBIT cTEMYyTIOBATH HakommdeHHs Kanbitiio y 6iomaci Lemna Minor. KomuerTpargist
esieMeHTa OyJia BHIIIO0, OPIBHSIHO 13 KOHTPOJIEM, BimoBiaHo, Ha 1,24 Ta 1,36 % (p<0,01).

Pesynpratu nocmimkeHs BMICTY XJIOPHIIB, HITpaTiB, ocdaTiB i cynpdariB y cyxiit 6iomaci Bogo-
pocti Lemna Minor 3a BaeceHHS pi3HUX 103 I7lozly B MIOYKUBHE CEPEIOBUIIIC HABEACHO B Ta0JIHIIi 2.

Tabauus 2 — Bmicr xJ10puaiB, HiTparis, dpocdaris i cyandaris y cyxiii 6iomaci npicHoBoanoi Bogopocti Lemna Minor
3a pisHux 103 Hony B moxxuBHOMY cepenoBumi, M+m, n=5

Jlosa ii;iigiiig:ﬁ;;ﬁ?f HBHE Xnopuan, % Hitparn, % Docdaru, % Cynbsdary, %
KOHTPOJIb 1,12+0,021 0,08+0,008 0,04+0,006 2,18+0,019

40 1,14+0,017 0,07+0,005 0,04+0,007 3,01+0,044 ***

260 1,06+0,023 0,07+0,009 0,07+0,009 2,59+0,023***

380 0,93+0,018 ** 0,06+0,004 0,28+0,012*** 2,75+0,042***

500 0,65+0,017*** 0,06+0,007 0,28+0,010*** 2,36+0,025**

1000 0,43+0,015*** 0,05+0,005* 0,37+0,008*** 2,80+0,031 ***

TpumiTka. * — p<0,05; **— p<0,01 ***~ p<0,001.

VY Giomaci i3 KOHTPOJILHOTO BapiaHTa BMICT xJiopuaiB OyB Ha piBHi 1,12 %. Ha neit nokasHuk He
BHSIBJICHO BILIUBY ﬁony y 103i 40 MF/)Z[M3. BcranoBiieHa 3aKOHOMIPHICTb, IO 13 MMiABUIICHHIM BMICTY
Moy y MoMBHOMY CepenoBHINI BMIiCT XJopHiB y Giomaci Lemna Minor sumxyerscs. KynbTusy-
BaHHS BOJIOPOCTI Ha MOKMBHOMY CEPEIIOBHIII 13 BMICTOM ﬁouy 260 mr/mom® MPU3BOAUTH J0 3HIKCHHS
y Hiit xsopunais Ha 0,06 %. Pi3HuIg Malia XxapakTep TeHISHIII.

3a BUKOPUCTaHHS MOXMBHUX CEPEIOBHII i3 BMICTOM IZOL[y 380, 500 Ta 1000 M/ y 6iomaci BoJio-
POCTI BMICT XJIOPH/IiB 3HIKYBaBC, BiAMOBIIHO, Ha 0,19 % (p<0,01), 0,47 (p<0,001) ta 0,69 % (p<0,001).

JloBe/IeHO, 110 i3 TIiABMIEHHM BMicTy MOy y MOXKHMBHOMY CEpEIOBHII KOHIIEHTpALlis HITPATIB y
6iomaci Lemna Minor suamxkyerscst. 3a 103 Moy 40, 260, 380 ta 500 Mr/aM® criocTepiraeThest TeHICH-
11is1 11010 3MEHIIEHHS BMICTY HiTpaTiB. 3a g031 Moxy 1000 mr/nm® BMicT HiTpaTis y 6iomaci Bogopoc-
Ti 3mMenInyetbes Ha 0,03 % (p<0,05).

BcTaHoBiIeHO, 10 Y KOHTPOJBHOMY BapiaHTi KoHIeHTpaiis (ocdatiB y Oiomaci Lemna Minor
craHoBuia 0,04 %. He BusiBIeHO 3MiH y KOHUEHTpauii ¢pochaTis NOPIBHSIHO i3 KOHTpOIIEM Y Oiomaci
BOZOPOCTI, BUPOLUEHIH Ha MOXMBHOMY cepenosuii i3 ymicrom Hoagy 40 mr/am”. 3acrocysaHHs
260 wmr/nm® Hozy y moxuBHOMY CEPENIOBHUILI PU3BENO /0 30UIBIIECHHS BMICTy q)ocq)aTlB y Giomaci
Lemna Minor xa 0,03 %. 3a Bucoxux 103 Momy — 380, 500 ta 1000 mr/am° — koHmeHTpawis Gocdaris
y GioMaci BOJOpOCTi MiIBUIY€EThCst y 7 Ta 9,25 pasm.

29



TexXHOAOTI BUPOOHUIITBA 1 IepepOOKH MPOAYKIl TBapuHHuITBa, Ne 1’2016

Haif6ibin CTUMYITI0I049010 103010 Moy, sika BHKINKana HAKOIMMYCHHS CybdariB y Giomaci Lem-
na Minor 6yuma no3a 40 mr/am°. VY 1b0My BapiaHTi KOHIEHTpALLs CynbdaTiB Gyna BHIIOK, HIK Yy KOH-
tpoui Ha 0,83 % (p<0,001).

BucuoBku. 1. OtpuMani pe3yiapTaTd JOCTIIKEHBb CBiI4aTh, M0 MPICHOBOAHA BOAOPOCTH Lemna
Minor e mkepemoM MakpoeneMeHTiB, Takux sk Kamiit, Hatpiii, Kansmiit i Maruiii. Buecenus pisaux
103 VMozy B IO’KHBHE cepeIoBHIIE CIPHsE 3HIDKEHHIO BMicTy Marwito i Hatpito y 6iomaci Bogopocri,
MIpH [IOMY 3pOCTa€ piBeHB 3acBoeHH: Oiomacoro Kampimiro Ta Kamito.

2. Pe3ynpTaTi JOCIiIKEHHS MAaKpOEJIEMEHTIB (aHiOHIB) — XJIOpHUIiB, cyib(daTiB, pocdartis 1 HITpaTiB
— TIOKa3aJly, 110 3HWKCHHs BMICTYy XJIOpHIIB y Oiomaci Bomopocti Lemna Minor 3a BHeCEHHs pi3HHX
103 Momy Oyzie TO3UTUBHO BIUIMBATH HA 3aCBOEHHS Mony 6Giomacoro BomopocTeit. 30ibIIeHHs 1031
BHEeCeHHs Moy y MOKMBHE cepelOBHIIE CIPHsE HAKONMYEHHIO OpraHiyHuxX (ocgatis Ta cymbdaTis y
Oiomaci BomopocTei, SKi B CBOIO Uepry 3a0e3neuyloTh nepedir BCix KHUTTEBUX MPOLIECiB B OpPraHi3Mi.

IlepcnekTHBU MoAadbLIIMNX Aocigxedb. [logamemn mocmimkeHHs OyQyTh CHpPSMOBaHI Ha BU-
BUCHHS MIKPOCJIEMEHTHOT'O CKJIaJy MpiCHOBOAHOI BogopocTi Lemna Minor Ta iioro auHamiku 3a pi3-
HUX KOHIIEHTpaiii Moy, BHECEHNX y OKUBHE CEPEIOBHIIE IS 1i BUPOITYBaHHSI.
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H3y4yenne MaKpo3JieMeHTHOr0 COCTAaBa MPECHOBOAHOM Bogopocau Lemna minor u ero guHAMHKA NpH GHOTEXHO-
JIOrMH KOPPHIHPOBAHUS IHTATEILHOI cpeanl no Moy

P. O. PruiBak, C. B. Mep3ioB

OO60ocHOBaHa aKTyaJbHOCTb IPOBEICHUS MCCIEAOBAHUI 110 H3YUYEHHIO MaKpO3JIEMEHTHOrO (KaTHOHHOTO M aHHMOHHOTO)
cocraBa MPECHOBO/HOM Bogopocind Lemna Minor u ero AMHAMHKH TPH BHECEHHE B MUTATENBHYIO CPELy PasHYHBIX /03
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Mozia, OnMCcaHbl METOIbI HCCIIEIOBAHHIA, a TAKKE IPHBEICHE 10Ty YEHHBIE PE3y/IbTaThl, CAEIAH MX AHATM3 M BRIBOABL [lomy-
YEHHBIC PE3YJbTAThl CBUACTEIBCTBYIOT, YTO OHOMacca MPeCHOBOIHON Bogopociau Lemna Minor sBisiercss HCTOYHHKOM Ta-
KX MakposjeMeHToB, kak Kammii, Harpuii, Maramii, Kaneui, a Takxke opranudecknx ¢gpocdaToB, KOTOpbIE HEOOXOIMMBI
JUIS TIPOTEKAHUSI BCEX KU3HEHHBIX NTPOLIECCOB B OPraHU3ME.

YV CTAaHOBJICHO, UTO TIPH BBICOKKX 103ax Moaa B muratensHoii cpene — 380—1000 mr/am° — moBbimaercst conepkanme Kamis u
Kaubiwst, B TO 5Ke BpeMsi CHUKaeTcst KoHIeHTpanust Harpust 1 Maruust B cyxoM Berectse 6rnomacchk Lemna Minor. Beicokue 10361
Mona cTuMyupoBai HAKOILIEHHE B GHOMACCE BOJOPOCIH (hOC(aTOB M CY/IBhATOB H TIOHIKAIH AKYMyIHPOBAHHE XJIOPUIIOB.

KuaroueBsnie ciaoBa: 6uomacca Bogopociu Lemna Minor, nurarensuas cpena, Kamuii, Harpuit, Maruuii, Kansuuii, xi10-
PHIBL, HUTPATHL, ocdatsl, cynbharsl.

Study macro element of freshwater algae Lemna Minor and its dynamics by adjusting biotechnology of nutrient
medium using lodine

R. Ruvak, S. Merzlov

Balancing diets of farm animals and poultry on the content of mineral elements is a necessary for proper functioning of
the body, active growth and development, reproduction and production. One of these trace elements necessary for the body is
iodine, which is mainly concentrated in the thyroid gland. The biological role of iodine is associated with the synthesis of
thyroid hormones, which conduct humoral regulation of many physiological functions, control the growth and differentiation
of tissues, affect on the rate of metabolism in the body, metabolism of vitamins, water and many electrolytes.

In plant feed iodine is contained in small amounts, animal feed, including fish meal that contains more minerals. Marine
and freshwater algae are also rich in iodine, but it’s assimilation from these components in the body of animals and birds
depends on several factors, among which is the balance of macro elements in feed rations.

In plant and animal organisms assimilation of iodine depends on its antagonistic or synergistic interactions with other
chemical elements and their compounds. Increasing iodine content in biological objects can reduce or increase the assimila-
tion of trace elements.

The basis for the prevention of endemic goiter is iodine deficiency compensation. The most natural and effective is the
inclusion in the diet of marine and freshwater algae that contain organic iodine compounds, and also have a unique feature to
accumulate it from the nutrient environment. In addition, algae biomass has nutritional value, contains complete protein and a
full set of nonessential and essential amino-acids that contribute to a better absorption of iodine in the body.

Freshwater alga Lemna Minor like all algae has a good ability to accumulate from water minerals and this property can
be used for enrichment with iodine. However, algae can accumulate and other minerals from water environment, and so it is
necessary to study macro element content of biomass and its dynamics by introducing various doses of iodine in the nutrient
environment for growing algae.

The objective of the research was to study the composition of macro element content of freshwater algae Lemna Minor,
establish the influence of different doses of lodine in nutrient environment on dynamics of macro elements (cations): Potassi-
um, Sodium, Magnesium, Calcium, and anions: chlorides, sulfates, phosphates, nitrates in its biomass.

For the research it was made nutrient environments with introduction of 40, 260, 380, 500, 1000 mg/dm? lodine, during
30 days cultivation of freshwater algae Lemna Minor taken from the natural environment was conducted. In the control nutri-
ent environment lodine was not added. At the end of the experiment in the dried biomass of algae content of cations was
conducted: Potassium, Sodium, Magnesium, Calcium, and anions: chlorides, sulfates, phosphates, nitrates by capillary elec-
trophoresis according to working instructions, based on the methods the company of "Lumex".

To prepare the control solution of cations and anions standard samples of the company "ICN", USA were used.

Using 500 mg/dm?® lodine Potassium content in dry matter of Lemna Minor prevailed control data at 0.47 % (p<0.05).
Increasing lodine content in nutrient environment to 1000 mg/dm® conduced to accumulation of Potassium in the biomass of
algae. The content of the element was higher than in control on 1.04 %. The difference had reliable nature.

Adding to the nutrient environment 260-500 mg/dm® of lodine led to a tendency to reduce Sodium content in the bio-
mass of Lemna Minor. The use of high doses of lodine — 1000 mg/dm?® accompanied by a reliable decrease in the concentra-
tion of Sodium in the algae biomass. The difference from the control was 0.1 %.

Increasing lodine content in the nutrient environment from 260 to 2000 mg/dm? led to a decrease in Magnesium content
in biomass LemnaMinor on 0,2 % (p<0.01) — 0.22 % (p<0.001).

It was found that doses of lodine 260 and 380 mg/dm?® most stimulated Calcium accumulation in biomass of Lemna Mi-
nor. The concentration of element was higher compared to control, respectively, 1.24 and 1.36 % (p<0.01).

In biomass from control variant Chloride content was at 1.12 %. This indicator was not detected of lodine exposure in
dose of 40 mg/dm®. Regularity was established: with increasing lodine content in the nutrient environment chlorides content
in the biomass of Lemna Minor reduced. Using nutrient environments containing lodine 380, 500 and 1000 mg/dm? in algae
biomass chloride content decreased, respectively, on 0.19 % (p<0.01), 0.47 (p<0.001) ta 0.69 % (p<0.001).

It was proved that with increasing lodine content in nutrient environment concentration of nitrates in biomass of Lemna
Minor reduced. Using lodine in the doses of 40, 260, 380 and 500 mg/dm? it is tendency to reduce nitrate levels. Using lodine
in the doses of 1000 mg/dm? nitrate content in algae biomass decreased on 0.03 % (p<0.05).

The use of 260 mg/dm? of lodine in the nutrient environment resulted in increase of phosphates in biomass of LemnaMi-
nor on 0.03 %. At high doses of lodine — 380, 500 and 1000 mg/dm® concentration of phosphates in algae biomass increased
in 7,0 and 9, 25 times.

The most stimulating dose of lodine that resulted sulfates accumulation in Lemma Minor biomass was 40 mg/dm?. In
this variant sulfates concentration was higher than in control on 0.83 % (p<0.001).

31



TexXHOAOTI BUPOOHUIITBA 1 IepepOOKH MPOAYKIl TBapuHHuITBa, Ne 1’2016

Key words: biomass of alga LemnaMinor, nutrient environment, Potassium, Sodium, Magnesium, Calcium, chlorides,
sulfates, phosphates, nitrates.
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