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BIIJIMB CYMIIII PET'YJISAITOPIB POCTY XJIOPMEKBATXJIOPHUY I TPEIITOJIEMY HA
SIKICTB OJIIi IbOHY COPTY OP®EHN
0.0. Xooaniuvka, B.I. Kyp’ama

Binnuyskuit oepicasnuit nedazoziunuii ynieepcumem im. M. Koyrtobuncovkozo

yCTaHOBJ’lCHO, 4YTO COBMECTHOE IPUMCHCHUEC pETapJiaHTa XJIOPMEKBATXJIOpUAA U CTUMYIISITOpa pocTa
TpeNToJeMa IMPUBOAUT K YBCIIMYCHHIO COACPIKAHUA Macila B CEMEHAX JIbHA, YJIYYIICHUIO €r0 Ka4€CTBEHHBIX
XapaKTE€PUCTUK U IOBLINICHUIO COACPIKAHNSA HEHACBIIIECHHBIX JXUPHBIX KUCIIOT.

Macnuuneii  nen, pecyisimopvl  pocma, pemapOoanmvl, CMUMYIAMOPbl  POCMA, MACITUYHOCHDb,
KadecmeeHHble XapaKkmepucmuKy mMacia, eblCuiue JdCUpHvle KUCI0mbl

BCTYII

JIvon omiitamii (Linum usitatissimum L.) — mepcneKTHBHA CUTLCHKOTOCIIONAPChKA KYJIbTypa, sKa
IIHPOKO BUKOPUCTOBYEThCS Y XIMIUHIH, mappymepHii, eneKTpOTeXHIUHIH, aBialliiHii MTPOMHCIOBOCTI, SIK
CHUpOBHHHA Oa3a OiomanauBa Tomo [2, 4]. biomoriyHa MiHHICTE JUIAHOI 0J1ii 3yMOBJICHa BUCOKMM BMIiCTOM
MOHO- Ta IMOJIIHEHACHYCHUX KUPHUX KUCIIOT, 30KpeMa JIIHOJICBOI Ta JIIHOJICHOBOT, SKi € He3aMIHHUMH JIJIs
moauHy [2, 5, 14, 15]. HaciHHs 1b0HY-KY4epsBIIIO MiCTHTh 3HAYHY KUTbKICTh HAWBAKITMBIIINX €JIEMEHTIB
— Kajii, kambiiii, ¢ocdop, maruidi, HaTpii, Miab, 3ayi3o, Mmapranens. Cepes BITaMmiHIB BHSBIICHI
acKkopOiHOBa KHUCIIOTA, TiaMiH, puOOdIIaBiH, MIPUIOKCHH, HIKOTHHOBA 1 MAHTOTEHOBA KHUCJIOTH, OIOTHH,
¢domieBa kuciora, Tokodeponu [5, 13, 16]. Lle 103BojIsIE BUKOPUCTOBYBATH JUISIHE HACIHHS Ta OJIIIO B
JIETUYHOMY XapyyBaHHI XBOPHX 3 TIOPYIICHHSM >XHPOBOrO OOMiHY, aTEpPOCKIIEPO30M, IIIEMIYHOO
XBOpOOOIO ceplis, IYKpOBUM JHiaberom, mpH rematuti Tomo [4, 16]. 3a paxyHOK BHCOKOTO BMICTY
HEHACHYEHMX KHUCIOT Ta iX 3JaTHOCTI INBUIKO OKHCIIOBATHUCS JUISIHA OJisl HAJEKHTh JIO
IIBHJIKOBHCUXAIOUHX, [0 3yMOBITIOE i1 3aCTOCYBaHHS MPH BUPOOHUITBI BUCOKOSIKICHUX OJi(), alKiTHUX
CMOJI, OJIIHHUX JIaKiB, M’ IKMX COPTIB MuJjia ToIo [4, 5].

OmHMM 13 NUBSIXIB MOKPAIICHHS MPOIYKTHBHOCTI Ta SKOCTI CLIBCBKOIOCIOAAPCHKOI MPOAYKIIl €
3aCTOCYBaHHSl IHTCHCUBHUX TEXHOJOTIH 3 BUKOPHCTAHHSIM TPUPOMHUX Ta CHHTETUYHUX PETYISTOPIB
pPOCTy POCIHH, SKi 32 CBOEK MPUPOJOI € abo aHamoramu, abo Moaudikaropamu Aii GiTOropMoHis.
30kpema, iHTIOITOPH POCTY POCIMH — pETapIaHTH, B 3AJEKHOCTI Bl XIMIYHOI TPHUPOIH, CYTTEBO
3MEHIIIYIOTh BMICT a00 3HMKYIOTh aKTHBHICTh B)KE CHHTE30BaHHX Ti0OepeniHiB y TkaHuHax [7]. Cepen
CY4aCHHX CTUMYJISITOPIB POCTY POCIIHH IIMPOKO BUKOPHUCTOBYETHCSA TAKOXK MpeEnapatr 3 MUTOKIHIHOBOKO 1
AyYKCUHOBOIO AaKTHBHICTIO TPENTOJIEM — KOMIUIEKC 2,6-IWMETHIIIPHINH-1-0Kkcuay, OypIITHHOBOT
kucnotd ta Emictumy C [1]. Buxonmsum 3 cydacHHX AaHUX IMPO NPUPOAY Ta MEXaHI3MH Jii IUX
PETYJSITOPIB POCTY, MOJKHA KOHCTaTyBaTH, IO 3aCTOCYBaHHS PETapAaHTiB Ta TPENTOIEMY, a TaKOXK X
CYMIIIII JI03BOJISIE 3MOJICITIOBATH IMIIBUIICHHS CIIBBITHOIICHHS ayKCHHHU+IIMTOKIHIHY / TiOeperiny.

Perymnsropu pocTy pociuH Bke 0araTo poKiB YCHIIIHO 3aCTOCOBYIOTHCS Ha 3€PHOBHUX, TEXHIUHUX,
IUIOZAOBUX KyabTypax tomo [1, 10, 12]. Ilpore miTepaTypHi HaHi IIOAO 3aCTOCYBaHHS CY4YacCHHX
CHHTETUYHHX IIpernapaTiB Ha ONIMHUX KyJNbTypax JIOCUTh OOMEKEHI, a THUTaHHA BIUIMBY CyMiIIel
PETYISITOPIB POCTY 1 PO3BUTKY 3aJIMINAETHCA MPAKTUYHO HE BUBYCHUM.

3Bakaroud Ha MHUPOKE 3aCTOCYBaHHS JHOHOMPOAYKIIIi B HAPOJHOMY T'OCIIOAAPCTBI Ta MOXKIJIMBICTb
BIUIMBY Ha HAKOMHMYECHHS PE3CPBHHUX CIIOJYK y HACIHHI 32 JOMOMOrOI BHECEHHS PEryJsTOpIB POCTy
pocimH [1, 11, 12], meroro Hamoi pobGoTu Oyno 3’sicyBaTH e(pEKTHBHICTH BHKOPWUCTAHHS CYMIiIlli
perapaaHTy TPyl YETBEPTHHHUX OHIEBUX CIIONYK XJIOPMEKBATXJIOPUAY 1 KOMILIEKCHOTO CTUMYJIATOpA
POCTY 3 IIUTOKIHIHOBIO Ta ayKCHHOBOIO aKTHUBHICTIO TPENTONEMY JUIsl TOKPAIIEHHS BMICTY Ta SIKOCTi OJii
JBOHY.

MATEPIAJIU TA METOU JOCJIIKEHb

[MonmwoBi mocmipkenHss mnpooawiaud mporsroMm 2010-2011 pokie Ha auisHKax BiHHHIBKOT
JIepIKaBHOI CUTLCHKOTOCTIOAAPCHKOI JOCiHOI cTaHMii [HCTUTYTY KOPMIB Ta CUTLCHKOTO TOCHONApCTBa
[Mominna VAAH. IpyHTOBHMI NOKPHMB MNpEICTABICHUN CIPUMHU JICOBMMHM OIi30JICHUMU IPYHTaMH 3
KPYITHOIMITYBATUM CEPEIHBOCYTITMHKOBUM MEXaHIYHUM ckianoM, pH 6,6. Bmict rymycy B opHOMY mIapi
1,6-3,0 %. Bwicr rigpomnizoBanoro azory (3a KopHdinmom) craHOBHTH 84 MI/KI' IPYHTY, PyXOMOTO
docdopy i odMinHOTO Kaumito (3a Kupcanosum) Bimnosigao 158 1 114 mr/kr rpyHTy [3].

Pociuan npony omiliHoro copry Opdeit (Imctutryr omiinux kynetyp HAAH  VYkpainwm,
M. 3amopixoks) oaHopaszoBo (04.06.10, 07.06.11) oOpoOmsuin y ¢asy Oyronizamii cymimmimo 0,5%-ro
PO3UMHY XJOPMEKBATXJIOPHAY Ta PO3UMHY TpenTonemy B KoHieHtparii 0,033 mi/n. Ilnoma o6mikoBoi
mimstke — 10 M, Mikpsiuis — 0,15 M, TOBTOpHICTb m'sTHKpaTHA. O6po6Ka 31iliCHIOBAIACH 32 TOMOMOT OO
panneBoro ompuckyBada OIl-2 1o moBHOro 3MO4YyBaHHSI JTUCTKIiB. KOHTpONBHI pOCIMHU 0OpOOISIH



BOJIONPOBIAHOK BOAOK. JIbOH OJIHHUN BHPOIIyBaIM 3a TEXHOJIOTIEI, 3arajibHONPHHHSITOK s
Jlicocremy.

3aranpHUiA BMICT OIlii B HACiHHI BH3Ha4Yall MeTOJ0M ekcrpakmii B amapati Cokcnera. B sikocti
OpTaHiyHOro PO3UMHHMKA BHKOPHCTOBYBAIHM METpoNeiHuil edip 3 Temmeparyporo kuminas 40-65°C. V
3pa3kax BUJUICHOT Oii BU3HAYAIH i SIKICHI XapaKTEPUCTUKU: KUCIOTHE YHCIO — IHAMKATOPHUM METO/IOM
JUIS TEMHHMX OJIifi, MOIHE 4YHMCIO — METOIOM [ eHrpMHOBHMYA, YHUCIIO OMHJICHHS, edipHe YMCIO 3a
3arabHONPUIHATAME MeTonukamu [8]. KinbKicHUI BMICT Ta SIKICHMI CKJIa] HACHYEHHUX 1 HEHACHUYCHUX
JKUPHUX KHUCJIOT BU3HAYAIM METOJIOM Ta3opimuHHOol XxpoMaTorpadii Ha xpomarorpadi “Xpom-5~ (Uexis).
YMoBH xpomarorpadyBaHHS: CKIISHI KOJOHKH pO3MIpoM 3,5 M i3 BHYTPINIHIM JiamMeTpoM 3 MM,
3aroBHeHi copbenToM Xpomocopd W AW 100-120 mesh i3 HaHeceHOW CYMINIIIIO CTalliOHApHHUX (a3
SP-2300 1 2 % SP-2310 3 %. llIBuakicTs npoxo/pkeHHs ra3y 50 mil/XB, ra3-Hocii — a3oT. TemmepaTypa
xomonku — 200°C, BunapoBysaua — 230°C, monym’siHo-ionizariiisoro gerexropa — 240°C [6].

BMicT 3anMmkoBOT  KUMBKOCTI  XJIOPMEKBATXJIOPHIY BH3HA4YaJld METOJOM TOHKOIIAPOBOT
xpoMmatorpadii Ha mnactuakax mapku «Silufol UV-254y dipmu «Kavalier» (Yexis). B ocHoBi meTony
JNEXUTh EKCTPaKIliiHE BUIANICHHS XJIOPMEKBATXJIOPUAY AaleTOHOM 3 TMOAaJbIINM OYHIICHHSM Y
XpoMaTorpadiuHiii KOJIOHIII cuiikareneM. XpoMmarorpadyBaHHs MPOBOIMIN Y TOHKOMY IIapi KaTiOHITY.
KinpkicTe XJIOPMEKBATXJIOPUY BHU3HAYAIM MUISXOM BCTAHOBJICHHS BEITMYWHU OINTHYHOI TYCTHHH
XpoMaTorpaMH 3pa3ka, [0 aHali3yeTbcs, 1 CTAaHNAPTHUX PpO3YMHIB, SKi BUMIPIOBAIH Ha
criekrpodoromerpi CD-46 (Pocist) B HackpisHOMY CBITI Ipu AoBkuHI XBUti 730 HM [9].

BusHayeHHs 3anMIIKOBOI KUTBKOCTI TpPENTONEMY TPOBOAWIM METOJOM BHCOKOC(EKTHBHOT
razopiquaHOl Xpomatorpadii Ha xpomatorpadi “Kpucramn 2000M” komnanii CKBb “Xpomatsk” (M.
Womkap-Ona, Pocist). YMoBH xpomaTorpadyBaHHs: CTalbHi KONOHKH po3Mipom 100 MM, 3anoBHeHi 5 %-
BuM copbenTom SE-30. IlIBuukicte mpoxopkeHHs ra3dy 60 MII/XB., ra3-HOCIH HITPOTEH, TipOreH.
Temneparypa komonku — 240°C, BunapoBysaua — 260°C, monym’sHo-ioHi3aniiHoro nerexropa 300°C.
BupineHHs 3aMUIIKOBUX KUTBKOCTEH TpenTolieMy 3 HACiHHS JIbOHY MPOBOJIWIM 32 METOAMKOI «MeToj
OIPENENICHUS OCTATOYHBIX KOJUYECTB NecTUIIA0BY» BianopiaHo no JJCTY 13496.20-87.

Pesynbratu gociimpkeHb 00poOSIsIM CTATUCTHYHO. Y TaONUIAX MPEACTaBICHI CEPeAH] 3HAaUCHHS Ta
X cranmapTHi MOXUOKH.

PE3YJBTATH TA IX OFTOBOPEHHS

Bigomo, 10 CHHTETHYHI PEryasTOpU POCTY POCIHH TEPEpO3NOAUISIOTh IOTOKA aCUMUIATIB y 01K
TOCIIO/IaPCHKO IIHHUX OpraHiB, MIO MPHU3BOAUTH JIO 3POCTAHHS MPOAYKTHUBHOCTI KYIBTYPH, a TaKOX
30UTBIIEHHS. BMICTY pe3epBHHX cronyk y HaciaHi [7, 10]. Tak, HamMu BCTaHOBJICHO 3pOCTaHHS
MPOMYKTUBHOCTI JIbOHY ONIMHOIO TiJi BIUIMBOM CYMIIll XJIOPMEKBATXJIOpUAY 1 TpenToneMy. 30KpeMa,
BpPOXKaHHICTh HACIHHSA JbOHY copTy Opdeit y 2010 poui B kouTpoii craHoBuia 18,30+0,10 1y/ra, 3a mii
cyminii npenapatiB — 20,10£0,26 1/ra; y 2011 pori Bianosigao 18,23+0,14 ta 20,95+0,10 1/ra.

PesynpTaTn HammMx JOCHIIKEHb CBiAYaTh MPO MO3UTHBHUKA BIUIMB CyMimi iHribiTopa pocry
XJIOPMEKBATXIIOPH/Y Ta CTUMYIISITOpPAa PO3BUTKY TPENTOJIEMY Ha BMICT OJil B HACIHHI JIbOHY, & TaKOXK i1
skicThb (Tabn. 1). HaiiGinbIe 3pocTanHs OJIHOCTI HACIHHS MOPIBHSIHO 3 KOHTpOJIeM Bigmivanocs y 2010
porti.



Tabmuus 1 — BB cymimni peryssiTopiB pocTy Ha BMICT 1 SIKICHI XapaKTEPUCTUKHU OIlii TbOHY COPTY
Opdeit
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2010 pik
Komtoom 35,0 1,90 165,76 163,36 151,13
P +0,25 +0,06 +1,06 +3,04 +3,95
T 38,0 1,82 174,56 172,74 159,02
yMUt fipertap +0,15% +0,05 +1,83 +2.93 2,62
2011 pik
KOHTpoTB 38,6 2,06 161,46 159,40 155,85
P +0,19 +0,03 +1,97 +2.52 +7,20
T 40,6 2,03 188,56 186,53 162,41
YMII nipenap +0,30* +0,02 +1,66* +1,70* +6,79

IMpumirka: * — pisHuL gocroBipHa npu P<0,05.

JloCmiKeHHSIMH THIIMX aBTOPIB BCTAHOBJICHO, IO IMOTOHI YMOBH i 4ac (JOPMYyBaHHsI 1 HAJIUBY
HACIHHS CYTTEBO BIUIMBAIOTH HA YTBOPEHHs i HAKOMUYEHHs oiii [2, 4]. Tak, miaBUILEH] TeMIepaTypH MpH
JO3pIBaHHI HACIHHS MPHU3BOAATH O 3MCHIICHHS OMIKMHOCTI TMOPIBHSAHO 3 OUIBII HU3bKUMHU
Temneparypamu [2, 4, 11]. 3a pe3ynbraTaMu HalIMX IOCTIIPKEHb MaKCHMMaJIbHUH BMICT OMil y BCIX
BapiaHTax JoCHiAy Bin3HauaBcsi B ymoBax 2011 poky, sKuii XapakTepusyBaBcs OLTBII TOMIpHUMH
TEeMIlepaTypaMH Ta HE3HaYHWM 3HIDKCHHSIM KUTbKOCTI OmajiB. 30Kpema, MPH BHUKOPUCTAHHI CyMiIli
npenapartiB oniiHicTs HaciHHS ist copTy Opdeit craHoBmia 6itbm 40 %.

Hamu BcraHOBJIGHO, 110 00pOOKa POCIMH JIBOHY CYMIIIIIIO XJIOPMEKBATXIIOPUAY Ta TPEHTOIEMY
MPHU3BOAMIIA IO 3MIHH SKICHUX MTOKAa3HUKIB OJIii y MOPiBHSHHI 3 KOHTposeM (Tabin. 1). Kucnorne uucno
— TMOKa3HUK BMICTy BUIBHUX JKUPHUX KUCIIOT — HE MEPEBHINYBaB JOMYCTUMI KOHIIEHTpallii (He Oinbie 2,5
mr KOH/r) ans nansHoi oniil. 3arajoM HaliMeHII 3HauYeHHs NOKa3HUKa BimMiuamucs y 2010 porr, sk B
KOHTPOJII, TaK 1 B TOCITiI.

VY mociiKeHHSX BCTAaHOBJICHO 30UTBIICHHS YUCIa OMWJICHHS (XapaKTepH3ye BMICT 3arajbHOI
KUTBKOCTI BUIBHUX 1 3B’SI3aHUX XKUPHHUX KUCIOT) Ta edipHOro umcia (XapakTepusye BMICT 3B’SI3aHHUX
JKUPHUX KUCIIOT) OJi1 MPHU 3aCTOCYBAaHHI CYyMIIII PEryisaTopiB pocTy pocinH. OpHodacHa 00poOKa pocauH
XJIOPMEKBATXJIOPHJIOM 1 TPENTOJIEMOM MPUBOIWIA JIO CTaOLIBHOrO 3pPOCTAaHHS JAHUX IOKa3HHUKIB 3a
pokaMu. 3acTOCyBaHHS CyMilli MpenapaTiB 3YMOBIIIOBANIO IiJBHUILNCHHS IOKa3HUKIB HOJHOTO YHCIIA
(TTOKa3HUK BMICTY HEHACHUCHUX KUPHUX KUCIIOT B OJIIi).

SAKicTh 011 3HAYHOIO MIPOIO 3aJICKUTh TAKOXK Bijl CIIBBIIHOIICHHS B Hil KUPHUX KUCIOT [4, 5].
XpomarorpadiuHuil aHaNi3 OJii ILOHY BHSBHB CIM OCHOBHHMX BHIIHMX JKUPHUX KHCJIOT — MAJTbMITHHOBY,
MaJbMITOJICTHOBY, CTEAPHUHOBY, OJICTHOBY, JIIHOJIEBY, O-JIIHOJIEHOBY, TOHIOTHOBY (Ta0I1. 2).

PesynpTaT HaAmmMX JOCHIIPKEHb CBiM4aTh, IO 3aCTOCYBAaHHS PEryJisTOPiB POCTY BILTMBAE HA
KUPHOKUCIIOTHUH CKJIa/l HACIHHS JIbOHY OMiiiHOTr0. Tak, 00po0OKa pOCIHH CYMIIIIIIIO XJIOPMEKBATXIIOPHILY
1 TpenToieMy 3yMOBIIOBaJla 3MCHILIEHHS BMICTy HACHYEHHMX KHCIOT. HaliMeHIa KOHIIEHTpallis
MaJbMITHHOBOI 1 CTEapUHOBOI KMCIIOT BigMivanacs y 2011 poiri 32 BAKOPUCTaHHS CYMIIlIl ITpernapaTis.

[Ipu BHECeHHI perynsATOpIB POCTY 3arajJbHAN BMICT HEHACHYCHHMX BHUIIMX >KUPHUX KHUCIIOT
MIJBHUIIYBABCS, PO M0 CBITYUTH 3pOCTaHHS MOKa3HUKIB HomHOro uncia. CIiBBIIHOMICHHS HEHACHYCHUX
JI0 HACHYCHUX KUPHHUX KUCIOT 3pOCTAII0 MOPIBHIHO 3 KOHTPOJIEM, IO CBITYUTH MPO MOKPAIICHHS SKOCTI
onii. Haiipuiii 3Ha4eHHs JaHOTO MoKa3HuKa 3adikcoBani y 2011 porri, Ik B KOHTPOII, TaK 1 B AOCIII.



Tabmuis 2 — JKUpHOKUCIIOTHUN CKJIaJ1 JUITHOL 0111 3a il CyMillli peryisiTOpiB pocTy

) 2010 pix 2011 pix
Bapianr
KOHTPOJIb CyMiIll IpenapariB KOHTPOJIb CyMilll IpenapariB
[ManeMiTHHOBA 4,78+0,025 4,650,075 4,98+0,220 4,194+0,010
[ManeMmiTonei-HOBa 0,05+0,003 0,05+0,002 0,06+0,006 0,06+0,005
CreaprHoBa 4,100,015 3,90+0,010* 3,82+0,070 3,26+0,180
OneinoBa 23,21+0,015 24,44+0,110* 15,51+0,320 16,86+0,410
Jlinonesa 13,51+0,020 13,32+0,085 15,18+0,160 14,75+0,330
0-JliHoneHoBa 54,1440,060 53,44+0,145%* 60,39+0,300 60,8340,920
I'onmoinoBa 0,18+0,005 0,22+0,005* 0,05+0,003 0,06+0,002
CyMa HaCH4EeHUX KUCIIOT 8,88 8,55 8,80 7,45
CyMa HEeHaCHYEHHMX KHCIIOT 91,09 91,47 91,19 92,56
CuiBBIHOIIEHHS
HeHaCIeHi/ 10,26 10,70 10,36 12,42
HACHYCHI
KHCJIOTH

[pumiTka: * — pizauns nocroipHa npu P<0,05.

3 BpaxyBaHHSIM BHMOI' €KOJIOTiYHOI O€3MeKM TpH 3aCTOCYBaHI CHHTETHYHHMX Ta KOMIUIEKCHHX
PETYISITOPIB POCTY POCIMH HEOOX1THOIO YMOBOIO € JIOCTIKEHHS! TOKCHKOJIOTTYHOTO PU3UKY Ta KOHTPOJIb
BMICTY 3QJIMIIKOBUX KUTBKOCTEH MpernapariB y roToBiit npoaykiii. Binnosigxo no ACanlliH. 8.8.1.2.3.4.-
000-2001 3anuMmIKoBa KiIbKICTh XJIOPMEKBATXJIOPUIY B HACIHHI He MOBHHHA TepeBuinysatu 0,1 mr/kr. B
3pa3Ky HaciHHS JIboHy copty Opdeii, 00poOJieHOr0 JaHWM peTapJaHTOM, KOHIICHTpAllisl Ipernapary
cranoBuTh 0,042 Mr/kr. 3anMIIKOBUH BMICT TpeNnToJIeMy B HaciHHI JbOHY copTy Opdell cTaHOBUTH
0,0073 mr/kr, mo "e nepesuirye Hopmu JACanlliH. 8.8.1.2.3.4.-000-2001 ms vacinus iboHy 0,03 MI/KT.

[Momanpii qociiHKEHHS TUIAHYETHCS MPUCBITUTH BU3HAYCHHIO 1HIINX PEYOBHH, IO CTUMYIIOIOTh
30UTBIIEHHS BMICTY ONil Y ONIHHUX KyJIbTypax.

BUCHOBKHU
1. 3acTocyBaHHs cyMilli aHTHTIOEpelTiHOBOro 1iHribiTopa pOCTY XJIOPMEKBATXIIOPHIY Ta
CTUMYJISTOpAa POCTY 3 IMTOKIHIHOBOIO Ta AayKCHHOBOIO aKTHUBHICTIO TpPENTOJIEMY MPHBOAWIO JI0
MiZIBHIICHHS BMICTY ONil y HACIHHI JIbOHY, MOKpAIEHHS ii SKICHUX XapaKTEepUCTUK, 30UIbIICHHS BMICTY
HEHACUYEHHX )KUPHUX KHUCIIOT.
2. 3aJMIIKOBUH BMICT PETYNATOPIB pOCTYy B HACIHHI HE MEPEBHUINYBAaB T'PAaHHMYHO-JOMYCTHMHX
KOHIIGHTpaIliii, BCTAHOBJIEHMX TOKCUKOJIOIO-TIFIEHIYHUMH HOPMaTHBaMHU.
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INFLUENCE OF THE COMPOSITION OF GROWTH REGULATORS SUCH AS
CHLORMEQUAT-CHLORIDE AND TREPTOLEM ON THE QUALITY OF FLAX OIL OF
VARIETY ORPHEUS
Khodanitska O.0., Kuryata V.H.

It was established that the combined application of the retardant chlormequat-chloride and growth
stimulator treptolem led to the increasing of oil content in flax seeds, improving of its quality
characteristics and increasing of content of unsaturated fatty acids.

Oil flax is a promising agricultural crop that is widely used in chemical, perfumery, electrical,
aviation industries, as raw material base for biofuel, etc. The biological value of the linseed oil is brought
about by high content of mono- and polyunsaturated fatty acids including linoleic and linolenic ones
which are indispensable for human. Crown flax seeds contain many important elements such as
potassium, calcium, phosphorus, magnesium, sodium, copper, ferrum, manganese as well as the vitamins.
Ascorbic acid, thiamine, riboflavin, pyridoxine, nicotinic and pantothenic acids, biotin, folic acid and
tocopherols are among them.

The implementation of intensive technologies using natural and synthetic plant growth regulators is
a method to improve the productivity and quality of agricultural products. Plant growth regulators are
analogues or modifiers of phytohormone action. The retardants are inhibitors of plant growth. Depending
on the chemical nature, they can significantly reduce the content or the activity of synthesized
gibberellins in plants tissues. Treptolem is the preparation with cytokinin and auxin activity that is widely
used as a modern plant growth stimulant. Depending on the chemical nature and different mechanisms of
action, plant growth regulators can model the same type of changes in complex with the phytohormones.
Thus, using of retardants and treptolem leads to increasing of the ratio of cytokinins + auxins /
gibberellins. For this reason the results of optimization of the plant production process by using a
composition of preparations with stimulating and inhibiting effect are valuable in a practical sense.

Plant growth regulators have being successfully used in cereal, technical and fruit crop cultivation
for many years. However, the literature data about the administration of modern synthetic preparations on
oil crops are rather limited, also the influence of composition of the plant growth regulators is almost
unstudied. So the aim of our study was to determine the influence of composition of chlormequat-chloride
and treptolem on the content and quality of the linseed oil.



It is known that the regulation of plant growth and development with the use of physiologically
active substances allows to influence the ontogenesis stages, mobilize the plant genetic abilities and
improve the productivity and quality of crops. Plant growth regulators redistribute assimilate flows in the
direction to the agronomically important organs. It leads to the increasing of crop capacity and reserve
compounds in the seeds. It was established that the productivity of oil flax under the influence of
composition of chlormequat-chloride and treptolem increased. The results of our research show that the
yield of flax seed of variety Orpheus was 18,304+0,10 centner/ha and under the influence of composition
of growth regulators — 20,10+0,26 centner/ha in 2010. In 2011 the productivity of the linseed was
18,23+0,14 centner/ha on control and under the influence of composition of growth regulators it increased
to 20.95+0.10 centner/ha.

The results of our research show that the composition of chlormequat-chloride and treptolem
increased the oil content in flax seeds and improved the quality of oil. The weather conditions during the
development and the seed ripening significantly influence the formation and accumulation of oil. The
high temperatures during the period of the seed ripening lead to the decreasing of oil content compared to
the lower temperatures. The maximum of oil content in all variants of the experiment was observed in
2011 which was characterized by more moderate temperatures and a slight decrease in rainfall. So the use
of the composition of growth regulators resulted in the increasing of oil content of flax seeds of variety
Orpheus to over 40 %.

It was found that the treatment of flax plants with a composition of chlormequat-chloride and
treptolem led to a qualitative change of oil compared to the control indices. Acid number is an indicator
of the content of free fatty acids and it does not exceed the allowable concentrations of linseed oil (less
than 2,5 mgKoH/g). There were the lowest indices of the acid number in 2010 on control as well as in the
experiment. The saponification number (characteristic of the total content of free and associated fatty
acids) and the ether number (characteristic of the content of associated fatty acids) of the linseed oil
increased under the influence of composition preparations. The use of the composition of growth
regulators led to the increasing of the iodine number (index of the content of unsaturated fatty acids in the
oil).

The quality of oil depends on the balance of the fatty acids. Chromatographic analysis of flax oil
revealed seven higher fatty acids. They are palmitic, palmitoleic, stearic, oleic, linoleic, a-linolenic and
gondoinic acids. The use of growth regulators influences the fatty acid content of oil flax seed. Thus, the
composition of chlormequat-chloride and treptolem decreased the content of saturated acids and
improved the content of unsaturated fatty acids. There was the lowest concentration of palmitic and
stearic acids in flax oil in 2011. The ratio of unsaturated to saturated fatty acids increased compared to the
control indices that indicated the improving of the oil quality.

The requirements of environmental safety must be observed when the synthetic and complex plant
growth regulators are used. The research of the toxicological risk and control of residual content of
preparations in the finished products must be carried out in order to ensure safe use of the natural and
synthetic plant growth regulators. According to the sanitary and hygienic requirements the residual
amount of the chlormequat-chloride in the seeds shall not exceed 0,1 mg/kg. The concentration of a
preparation is 0,042 mg/kg in flax seeds of variety Orpheus treated with the above-mentioned retardant.
And the residual content of treptolem in flax seed of variety Orpheus is 0,0073 mg/kg. Consequently, it
does not exceed the standards for flax seeds (0,03 mg/kg).

Thus, the use of the composition of chlormequat-chloride and treptolem led to the increasing of the
oil content in flax seeds, improving of its quality characteristics, increasing of the content of unsaturated
fatty acids. The residual content of growth regulators in seeds does not exceed the maximum permissible
concentration that was established by toxicological and hygienic standards.
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BcraHoBneHO, IO CyMiCHE 3aCTOCYBaHHS pETapAaHTy XJIOPMEKBATXJIOPHAY Ta CTUMY/ATOpa POCTY
TPENToJIeMY IPU3BOAUTH JJO 3pOCTAHHS MPOIYKTUBHOCTI Ta 301IbLIEHHS BMICTY OJlii B HaciHHi JIboHY. I1in BruinBoM
CYMIIlIl PErylATOpiB POCTY 3MEHIIYBAJIOCAd KHUCIOTHE YMCIIO JUIAHOI Ofii, 3pOCTaylo YMCIO OMHJIEHHS, edipHEe Ta
HoaHe Yucia, IO CBIMYUTH NMPO MOKpameHHs ii sSKICHMX XapakTtepucTuk. OOpoOka pOCIMH JbOHY CYMILIIIIO
perapJaHTy i CTUMYJIATOpPa 3YMOBIIOBAJIA 3MEHIIEHHS BMICTYy HACHUYEHHX KHCIOT Ta IiJBHIICHHS KOHIIEHTpALii



HEHACHYEHUX JKUPHHUX KHUCIOT. 3ajMIIKOBMH BMICT PEryJIATOPiB POCTY B HACIHHI HE IEPEBUINYBaB TPAHUYHO-
JIOIYCTUMHUX KOHIIEHTpAIlil, BCTAHOBJICHUX TOKCHKOJIOTO-TIr€HIYHUMH HOPMATHBAMHU.
Bi6n. 16. Tabm. 2.



