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INFLUENCE OF MINERAL FERTILIZERS
ON THE COMPONENT COMPOSITION
OF Ajania fruticulosa (Ledeb.) Poljak. (asteraceae) ESSENTIAL OIL

E. E. Zhukenov, G. A. Atazhanova, Z. K. Shaushekov, S. M. Adekenov

Joint Stock Company «International research and production holding «Phytochemistry», Karaganda, Kazakhstan.
E-mail: phyto_pio@mail.ru

Keywords: Ajania fruticulosa, fertilizers, cineol, chamazulene.

Abstract. The article presents the results of field experience on the use of fertilizers in cropping of Ajania
fruticulosa (Ledeb.) Poljak.. The goal of the work is to investigate the effect of fertilizers on the composition of the
Ajania fruticulosa (Ledeb.) Poljak. essential oil. Phytochemical researches of plant raw material of Ajania
fruticulosa (Ledeb.) Poljak. showed that fertilizers affect the composition of the essential oil. Adding potash and
phosphate fertilizers increased the content of chamazulene and decreased the content of 1,8 - cineol. Inverse corre-
lation between the content of 1,8 - cineol and chamazulene is observed. There was no significant effect of nitrogen
fertilizer on the content of chamazulene and 1,8 - cineol. Adding nitrogen fertilizers reduces the yield of essential oil
by increasing the vegetative mass and reducing the proportion of inflorescences in the total mass of plant material.
As a result of field experience it was found that obtaining of medicinal plants of Ajania fruticulosa (Ledeb.) Poljak.
in the year of cropping is possible due to increasing of the density of plant stems.

YK 581.133.8

BJIMSAHUE MI/IHEPAJII;HI;IX YIOBPEHUN
HA KOMIIOHEHTHBIU COCTAB 2®NUPHOI'O MACJIA
Ajania fruticulosa (Ledeb.) Poljak. (asteraceae)

E. E. Kykenos, I'. A. Ata:xkanosa, 3. K. lllaymexos, C. M. AxexeHoB
AO «MexayHapoIHbI Hay4YHO-NPOU3BOACTBEHHBIN XouauHr «Putoxumusy», Kaparanna, Kazaxcran

KiroueBble cjioBa: asgsHUS KyCTapHIYKOBAs, MUHEpAIbHBIE YOOPEHHs, IIMHEO0JI, XaMa3yJIeH.

Annoranusi. [IpencraBineHbl pe3ysbTaThl IOJIEBOTO OMBITA HO NPUMEHEHHIO MHUHEPAJbHBIX yIOOpeHHI B
IoceBax asHUM KycTapHUYKOBOW. Llesnb paboTHI - MccienoBaTh BIMSHUAE yNOOpeHMit Ha cocTaB 3(HPHOTO Macia
asHUM KyCTapHUYKOBOM. DUTOXMMUYECKHE UCCIEN0BAHMS PACTUTENILHOTO CBIPbsl assHUU KYCTapHUYKOBOM MOKa3a-
JIM, YTO MHHEpAJIbHbIE YAOOPEHHs OKa3bIBAIOT BJIMSHHME Ha cocTaB 3(upHOro macia. Buecenne kanuiiHbIX U doc-
(OpHBIX YIOOpEHMH MOBBILIAIO COJIEpXKaHHE XamasylieHa, a coaepxkanue 1,8-mmHeona cHwkanoch. [Ipocnexu-
BaeTcsl 00paTHast KOppEALMOHHAs CBA3b MEXIY cojepkanueM 1,8-1uHeorna u xamasynena. He BeIsiBiIeHO cymiect-
BEHHOT'O BIIMSTHMS a30THBIX yIOOpEeHUH Ha cojepkaHue xamasyieHa u 1,8-mmaeona. Baecenne a30THBIX ynoOpeHui
CHIDKAJIO BBIXOZ 3()HPHOTO Macia 3a CYET yBEIWMYEHHS BETETATHBHOW MacChl M YMEHBIICHHS JONH COLBETHH B
o01meil Macce pacTUTENBHOTO ChIpbsi. 110 pe3ynabpTaTaM MOJIEBOTO ONBITA YCTAHOBIEHO, YTO BO3MOXKHO IOIYYEHHE
JIEKapCTBEHHOTO CHIPHS asTHUM KyCTAPHUYKOBOM B TOJI IOCEBA, 32 CYET YBEIMUYCHHS TYCTOTHI CTOSIHUS CTEOIEH.

Asius kycrapanukoBas Ajania fruticulosa (Ledeb.) Poljak — muoroseTHee TpaBsHHCTOE pacTeHHe
ceMeiicTBa Asteraceae, ChIpb€ KOTOPOH SIBIISICTCS HMCTOYHHKOM PAaHO3XHBISIOMICH Maszu «Asdpom.
OCHOBHBIMH KOMITIOHEHTaMH Mas3Hu «Asippom» sBistoTcs 1,8-1MHeon M XamasylieH, COZep)Kalluecs B
3¢hHUpHOM Macje asHUN KyCTapHHYKOBO# [1, 2].
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Hszeecmus Hayuonanvnou axademuu nayx Pecnyoiuxu Kazaxcman

UccnenoBarenssMyu ycTaHOBJIEHO, YTO Ha cojaepKaHWe 3(PHUPHOrO Macia B PACTCHUSAX OKa3bIBAIOT
BIMSIHUE INUPOTA, BBICOTA HAJl YPOBHEM MODS, TEMIIEPATYpPHBIA M BOIHBIA PEXHUM, WHTCHCHBHOCTDH
COJTHEYHOW paJMalii, YTO KOJMYECTBO M KadecTBO A(UPHOTO Maciia B KaXJOH 0coOM M3MEHSETCS B
3aBHCHUMOCTH OT BO3pacTa, COCTOSIHUS MOUBbI U KIIMMAaTUYEeCKUX ycIoBuii [3].

3aroToBKa CHIPbsI MPOBOJUTCS Ha OMBITHO-MIPOMBIIIIJIEHHOM y4acTKe XonauHTa «Puroxumus» B daze
[BETEHUS asHUM KyCTapHUYIKOBOW. EkerofHsplii GUTOXMMHYECKHUN aHAN3 PACTUTENBHOTO CHIPhS asHUH
KYCTapHUYKOBOHM TOKa3all, 9T0 KOMIIOHEHTHBIH CcOCTaB 3()MPHOTO Maciia HEMOCTOSHEH. MuHepalbHbIe
BEIIECTBa, MMOCTYMAIOUINE B PACTUTENBHBIA OpPraHu3M, 00pa3yloT chenuduieckue MPUPOAHBIC COCIH-
Henus. lleas paboThl - WcciaemoBaTh BIWSHUE YAOOpeHWI Ha cocTaB 3(UPHOTO Macjia asHWU KycTap-
HUYKOBOM.

Mertonuka. MartepuanoM s HCCIEAOBAHHSA CIIY)KWJIO PAacTUTENIbHOE CHIphE asHUHM KycTap-
HUYKOBOU. DUTOXMMHUYECKOE U3YUeHUE TIPOBOAMIOCH B 1abopaTtopuu Xxumun TeprneHonaoB AO «MHITX
«Dutoxumus». METOJOM TEPErOHKH C BOJSHBIM IMAapOM W3 BO3AYIIHO-CYXOTO CHIPbS asHUHM KycTap-
HUYKOBOHW TIONIy9e€HO 3(UPHOE MACIO C MPHUATHBIM TIOJBIHHBIM 3aI1aXOM, MOJBIDKHOW KOHCHUCTEHIIHH,
TeMHO-(proseToBOrO 11BeTa. KauecTBeHHBIN 1 KOIWYECTBEHHBIN COCTaB 00pa31oB 3(pUPHBIX Macen aHalu-
3WPOBAIIM METOJIOM XPOMATO-MacC-CIIEKTPOMETPHH Ha Ta30BOM Xpomarorpade ¢ Macc-CelIeKTHBHBIM Jie-
tektopoM Agilent 7890/5975C. Ucnonp3oBamu kononky HP-5MS 5% Phenyl Methyl Silox (30m % 0,25 mMm)
CO CKOpOCTBIO raza-Hocutens rexus 1mn/muH. Temneparypa ucnaputens — 230°C. I'azoxpomaTorpadu-
YeCKyl0 KOJIOHKY BblIepxwuBain npu Temmepatype 40°C B Teuenne 10 MuH; ¢ mporpaMMHpOBaHHEM
temnepatypsl 10 240°C co cCKOpoCcThIO M3MeHeHws Temreparypbl 2°C/MHH, W 3aTeM BEIIEPKHBAIU B
H30TepMUYECKOM pexnmMe B TeueHrne 20 MuH. Pexxum BBoJa MpoObl — Oe3 aenenus motoka. OOoseM mpo-
061 — 0,2 MKJI. YCIIoBHs 3ammucH Macce-criekTpoB — 70 eV, aumamaszon macc - m/z 10-350. TIporieHTHOE
coJlep)KaHHEe KOMITOHEHTOB BBIYHCIISUITH aBTOMATHYECKH WCXOS M3 IUIOIIAJe MUKOB OOIIed Xpoma-
TOrpaMMbl HOHOB. KOMITOHEHTHI HAeHTH(HUIIMPOBaIM MO Macc-CIIEKTpaM W BpeMeHaM yIep>KUBaHUS, C
ucnonb3oBanreM oudanorexu Wiley GC/MS.

[Ipu 3akiagKe OMBITOB NMPUMEHWIM METO]| HETPAIUIIMOHHOTO MOJIEITHPOBAHUS MHOTO(AKTOPHBIX
MIPOIIECCOB, MO3BOJISIONINN B OTIIMYUE OT TPAIUIIMOHHBIX METOAOB IMOIYYUTh JTOCTOBEPHBIE PE3YJIBTATHI
MIPU COKpAIIeHUN 00beMa OIBITHBIX paboT Ha 1-2 mopsiaka, 4TO B 3HAUYUTEIHLHON Mepe CHIDKAET 3aTpaThl
Ha TPOBEJICHUE HCclenoBanuit [3]. PacueT mpoBOAMIICS 1O ClIeAYIONUM GopMyiaMm:

1. CKO — cpennee KBaapaTHUECKOEe OTKIOHEHHE UCXOJHBIX 3HAYCHWH (PYHKIIMU OT CBOEH CpemTHel.
PaccunTsiBaercs o popmyne: CKO = y (X -x )%/ n—1, rae X(X -x')* — cymMMa KBaJpaToB OTKIOHEHHS;
N — KOJIMYECTBO OIBITOB.

2. CKO Hau. — HayanpHOe 3HayeHne CKO

3. 11 OLEHKH OTHOCHUTENBbHOM HasiexHOCTH Mozenu paccuntbiBatoT CKO %

CKO % =100 x CKO/ CKO nHau.

ITo Benuunnae CKO % o1ieHUBalOT MOJIE/ b OOLIEHPUHATON OAJTHOCTHIO;

CKO % < 20 — ornmmunas mogenb, 20 < CKO % < 50 - xopomras moznens, 50 < CKO % < 80 —
ynoBieTBopurenbHas Mojenb, CKO % > 80 — He yioBieTBOpUTENbHAS MOJIEIb.

UYepes CKO % paccuntbiBatot kputepun ®umepa: F = (100/CKO %)?

Kputnueckue Benuunnsl 1uia ypoBHs 3Haunmoctd F 001 u F 005 npuBoasitcst mporpamMmoii.

Pe3y.]'leaTbI H UX 06cy)lc21elme

[IpoBenenue sxcnepumenta. OnbIT OBLT 3a10kKeH Ha 16 nensHkax. [Inomane nensaku 2 M2, JUIMHA —
2 M, mupuHa — 1 M. B pe3ynpTare IUTaHUPOBAaHUS SKCIIEPHMEHTA IOJYYWIHM CIEAYIOU[YI0 CXEMY, B
KOTOPO# TIOKa3aHbl coYeTaHHe 3HAYCHUHN (PaKTOPOB U Pe3yNbTaThl aHAIN3a UCKOMBIX (QYHKIUI B KaXKIOU
onbITHOW nensiHKe (Tabmuua 1). Mccnemyembie (akTopsl M MX MapaMeTpsl: 1036l BHOCHMOTO a30Ta,
(hocdopa u Kamus, KWIOTPaMM JIEHCTBYIOLIETO BEIIECTBa Ha rekTap. Mickomast pyHKINS U X apaMeTpshl:
BBIXOJT 2HUPHOTO Macya, cofepkanne xamasyneHna, Coxepxanue 1.8-mureona (B %).

KavecTBeHHBIN 1 KOTMUECTBEHHBIN COCTaB 3(pUPHOro Macia asHUU KyCTapHHYKOBOW BapbHUpYET B
OTIBITHBIX AEJISTHKAxX B CIEAYIOIIUX npenaenax: Beixon agupHoro macna ot 0,17 mo 0,35 %. Cozepxanue
xamasyseHa B a¢upHoM macie oT 15,76 no 85,69 %. Conepxanue 1,8 - muHeona B a¢upHOM Macie ot 0
1o 27,47 % (tabmuma 1).
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Tabnuua 1 — McxoaHble JaHHBIC [0 cXeMe pasMeleHns skcnepumenta Ajania fruticulosa

No Jlosa asota Hoza Tlosa kans Copepxanue CopnepxaHue Copepxanue
< 1 B/ra ¢docdopa kr, T 1 B/ra a¢upHOrO Macia, 1,8-umnneona, xXamasyJeHa,
Hensnxn » Al I. B/Ta . % % %

1 0 0 0 0,28 12,43 50,64

2 0 50 25 0,27 1,69 62,16

3 0 100 50 0,3 0 74,47

4 0 150 75 0,33 11,27 34,87

5 50 0 75 0,3 27,27 15,76

6 50 50 50 0,29 0 85,69

7 50 100 25 0,28 58 58,84

8 50 150 0 0,22 17,21 30,81

9 100 0 50 0,2 6,97 48,76

10 100 50 75 0,23 12,31 47,7

11 100 100 0 0,18 8,66 58,04

12 100 150 25 0,22 10,71 49,25

13 150 0 25 0,35 8,26 63,19

14 150 50 0 0,3 17,64 38,04

15 150 100 75 0,17 0 68,3

16 150 150 50 - - -
CKO Hau. 0,055 7,66 17,94

Aepomexnuxa onsima. ONBITHI TPOBOAMIUCH HAa TEPPUTOPUH OOTAHWYECKOTO cajla XOJIJUHTa
«Duroxumus». Penped yuacTka BEIDOBHEHHBIH, B CEBEPHOH M BOCTOUHOW YacTH y4acTKa IMPOM3PacTaioT
JepeBbst U KycTapHuku. OceHblO ObLIa MPOBEJICHA BCIAllKa HA MIyOWHY HaxoTHOro cios 20-22 cw.
BecHoli, mpennoceBHass KylnbTHBallMsl Ha TIyOMHY 4-8 cM, OOpOHOBaHHME W IPHKATHIBAHWUE YYACTKA.
PanneBeceHHMI TOCEB MPOBEHM B KOHIIE alpelis B HErITyOOKHEe OOPO3AKH MOBEPXHOCTHO, C PACCTOSHUEM
Mexay 6oposakamu 30 cm. CeMeHa cBepXy 3aMyJIbYMPOBANIN C XOPOLIO MEPENPEBIINM IEPETHOEM CIIOEM
0,5 cm. C 1enbio Moy4eHus IPY>KHBIX BCXOAOB ITOCEBHI €KETHEBHO MOJIUBAIN METOAOM JIOXKJICBAaHHUS B
BeuepHee BpeMsa. B mioHe Mecsie BHecIn MUHepaibHble ymoOpeHus. llonuBel nHTepBanamu 3-4 aHA
MPOBOJMIN METOAOM JOKAeBaHUs. B ceHTsOpe mpoBenu cpe3 LBETYIIEH HaI3eMHOW YacTH asHUM
KyCTapHUYKOBOW Ha chipbe. [1o pe3ynbrataM (QUTOXMMHYECKOTO aHajM3a ONBITHBIX OOPa3loB PacTH-
TEJBHOTO CHIPhSI YCTAHOBIICHO CYIIECTBEHHOE BIHMSIHUE YAOOPEHHUI HA KAUeCTBEHHBIN M KOJIMYECTBEHHBIH
cocTaB 3(UPHOIr0 Macjia asHUU KyCTapHUYKOBOH.

[MpoBenena martemaTtnueckas 0OpaOOTKa pe3yabTaTOB OMBITA. 10 M3MEHEHHIO CpEJHEro KBaj-
patuuanoro otkinoneHus (CKO %) onpenenena 3Ha4MMOCTb M BIHMSIHHE KaXK0T0 (hakTopa (MHHEpaIbHbIE
yIoOpeHus) Ha KOJMYECTBEHHBIN W Ka4yeCTBEHHBII COCTaB 3HUPHOTro Maciia asHUK KycTapHUYKoBoii. 1o
napameTpaM OLEHKH HaJeKHOCTH MoAeH, KoapduuueHt duiepa GoJble ero KpUTHIECKOro 3HAYSHUS
(Tabmura 2).

OcHoBHBIMH (pakTOpamu, BIMSIIOIIMMH Ha COAEp)KaHHE XamasyleHa u 1,8-1uHeona B 3(QUpHOM
Maclie asHUM KyCTapHHYKOBOW, SBISIOTCA J03bI BHOCHUMOTO Kaius U (ocdopa, BIUSHHE a30THBIX
yIoOpeHni Ha pe3ynbTaT He CTOJIb OJIHO3HAYHO. BHeceHHne a30Ta NMPUBOAMIO K CHIPKEHHIO TIPOIEHTHOTO
cojiepkaHus 3PUPHBIX Maced B PaCTUTEIFHOM CHIpbE. DTO CBSI3aHO C TEM, YTO HanOoJIblee KOIUIECTBO
3(QUPHBIX Macell JIOKAIN30BAHO B COLBETUSX ASHUM KYCTapPHUYKOBOH. A30T CTUMYJIMPYET POCT Bere-
TaTUBHOW MacChl PaCTEHHI, YMEHBIIAETCS A0S COLBETHI B 00IIIEil Macce JIEKapCTBEHHOTO CHIPhS assHUU
KyCTapHUYKOBOM, TOATOMY CHIXKAETCS BBIXOJ J(UPHBIX Macell. BrusHue kanuiHBIX ynoOpeHuil Ha
BBIX0[] 3()UPHOrO Macja He CTOJIb 3HAYUTENBHO.

Amnanu3s moaenu (Tabiuna 2) Io3BOJISIET CAETATh CIEAYIOIIUE BEIBOADL:

a) OnrtumanbHas m03a BHocumoro ¢ocdopa B ombite 100 Kr a.B Ha ra, MpH 3TOM COJACPIKAHHE
xamasyJjeHa coctaBuio 64,91 %;
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Tabnuua 2 — BiusiHue MUHEpATBHBIX yI0OpeHuil Ha cocTaB a¢gupHoro Macnia Ajania fruticulosa

Jo3a a3ota Jo3a docdopa Jo3za xanus
N | KT cpenHee coJepxkanue, % KT cpenHee coJepxkanue, % KT cpelHee coaepkanue, %o
A.B xama- 1,8- 2. A.B xama- 1,8- 3. A.B xama- 1,8- 2.
/ra 3ylieH uneeon | macmo | /ra 3ylieH unHeon | macmo | /ra 3ylieH LHEON | Macjo
1 0 55,53 6,34 0,29 0 44,58 13,78 0,28 0 44,38 13,99 0,25
2 50 47,77 12,62 0,27 50 58,39 7,91 0,27 25 58,36 6,61 0,28
3 | 100 50,93 9,66 0,21 100 64,91 3,61 0,23 50 69,64 2,32 0,26
4 | 150 56,51 8,63 0,27 150 38,31 13,06 0,25 75 41,66 12,76 0,25
RO 1794 | 766 | 0055 1794 | 7.66 | 0055 1794 | 766 | 0055
CKO. 4,08 2,61 0,035 12,24 4,77 0,022 13,01 5,48 0,014
CKO,% 22,7 28 63 68,26 62 40 72,51 72 25
F 19,44 13,0 2,53 2,13 2,59 6,25 1,9 1,93 16,0
F (001) = 2,636; F (005) = 1,977.

0) OnruMmanpHas m03a BHOCHMOTO Kajusl B ombiTe 50 Kr 1. B Ha Ta, MPH 3TOM COJEp)KaHHUE
xama3yneHa gocruraet 69,64 %;

B) BnumsHue BHOCMMOro a3ora Ha collepKaHHE XamasylieHa HEOJHO3Ha4HO. B 3aBHCHMOCTH OT
IJI0TOPOMS TIOYBHI 1032 BHOCUMOTO a30Ta coctaBut 50-100 Kr 11.B Ha ra.

B pesynbTare uccnenoBaHusl YCTAaHOBJICHO, YTO MEXIY COJEepKaHHeM XamasyjeHa u 1,8-1mHeona B
3GUpHOM Macie asHUM KyCTapHUYKOBOW IMPOCIEKHBAcTCS OOpaTHas KoppelsiuoHHas cBs3b. C yBe-
JINYCHUEM COJICpKaHMS XaMa3yJIeHa B 3(pUPHOM Macie, cojepkanue 1,8-1uHeona cHmkaeTcst (PUCYHOK).
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DMIUpUUECKas ¥ TEOPETUUECKAS JIMHUU KOPPENALMOHHOMN CBI3M MEXIY COJIEPKAHUEM XaMasyJieHa
u 1.8-nHeona B cocrase a¢upHoro mMacia Ajania fruticulosa.
[To ropu3oHTaNN — cozepskanus 1.8-1uHeona, Mo BEPTHKAIN — COJEPIKAHUE XaMasyJieHa

[HoTpebHOCTH pacTeHUil B yIOOpPEHUSIX XapaKTEPU3yeTCs BHIHOCOM OCHOBHBIX 3JIEMEHTOB IMUTAHUSA
ypokaeM. B kadecTBe pacTHUTEIBHOTO CBIPbS MCIOJB3YETCs BCA HAJ3€MHAs 4acTh assHUM KyCTapHWY-
KoBoil. [loaToMy paznuumsi MeXAy BBIHOCOM IHUTATENbHBIX BEHIECTB W MOTPEOHOCTHIO HEBENHWKH. [y
OIIpe/ieNIeHHsI BEIHOCA MOJIBHKHOTO (hocdopa 1 Kajusl ypoiKaeM, PacTUTENEHOE ChIPbE OBLIO HCCIIEI0BAHO
B ucnbiTarensHoM HeHTpe TOO «llentpreoananut» r. Kaparanaer ¢ayopumerpuueckum meropom. B
pesyabrate o3osieHust 100 T BO3AYIIHO-CYXOro ChIpbsi ObUIO HoiydeHO 8,85 r 30mbl. MaccoBas J0is
dbocdopa B 301me coctaBuia 1,1 %, xamms 18,42 %. Orcroma cieayeT, 9TO € ypOKaeM OIHOW TOHHBI
JICKApPCTBEHHOTO CBHIPhSl asHUM KYCTapPHUYKOBOH BBIHOCHTCA 2,3 Kr moABMkHOTO ¢ocdopa u 19,3 kr
MOJBMXKHOTO Kanus. ASHUS KyCTapHMUYKOBas CIOCOOHa NHpoM3pacTaTb Ha IOYBAaX C HHU3KHM €CTECT-
BEHHBIM TLIOJJOPOMEM, 10 000YMHAM I'PYHTOBBIX JOPOT M Ha MEOHHCTHIX CKIIOHAX comok. [Ipu Bo3ne-
JBIBAHUM B KYJbType HEOOXOIMMO BHOCUTH YHOOpEHMs s MOBBIIICHHS YPOKaHHOCTH W KadecTBa
JIEKapCTBEHHOTO ChIPbsA. DTH JJaHHBIE COITOCTABUMBI C PE3yJIbTaTaMH OIIBITA.
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[IpoBeneHHBIMU (PUTOXMMUYSCKUMH HCCIICIOBAaHUSIMUA YCTAHOBJICHO 4YTO, 3(HUpPHOE MAaclio asHUU
KYCTapHUYKOBOH HACYHMTHIBACT 56 KOMITOHEHTOB, HWACHTU(UIMpPOBaHO 23 kommoHeHTa. OCHOBHBIC
KOMITOHEHTBI 3()MPHOTO Maciia asHUU KyCTApHUYKOBOW B OMBITHBIX JCTSHKAX: XaMa3ylieH, 3 — MUpIICH,
1,8-tiuneon, | — dennanapen, repmakpen D, cabunen (tabmuma 3). He cTONb CyIIeCTBCHHBI PA3IHYUUS B
KOMITOHEHTHOM COCTaBe 3()MPHOT0 Maciia assHUU KyCTapHUYKOBOW MEPBOTO rojia xu3Hu (nensaka Ne 1) u
BTOPOTO ToJ1a 0€3 MPUMEHEHUS] MUHEPAIBLHBIX YI00peHuil. B cOOTBETCTBHY C 3THM BO3MOXHO MOTyYCHHE
JICKAPCTBEHHOTO CBHIPbsSI assHUM KYCTApHUYKOBOH B MEPBBINA TOJ KHM3HU, 32 CUCT YBEIUYCHHS T'yCTOTHI
CTOSIHUS CTEOJICH.

KoMrmoHeHTHBII cocTaB 3(HUPHOrO Macia asHUM KyCTAPHHYKOBOM B ONBITHBIX JCTSHKAX HEIo-
CTOSIHHBIN (Tabmura 3).

Tabnuua 3 — KomnoHeHTHBIH cocTaB a¢upHOro Macna Ajania fruticulosa

Copep:kaHrue KOMIIOHEHTOB,
Coe/nHeHMe Bpems % OT CyMMbI 9()HPHOTO Macia B ONBITHBIX JICISHKAX AstHus
yIIepIKUBAHHSI 1 4 5 8 13 14 2-ro rozga

o-ITunen 15,048 3,10
1R- o-Iluaen 15,067 2,61 0,93
1S-o-ITnaen 15,076 3,91
Cabunen 18,460 1,79 3,48 6,00 3,71 3,73 0,97
B-Mupiien 20,252 17,96 24,23 | 3054 | 2559 | 18,221 | 17,67 14,97
o - emnanapen 20,889 3,70
|-Demnannpen 20,943 4,16 20,943 4,95 6,71 4,15 3,72
o-Ilumon 22,645 2,12 1,23
p-Llumon 22,658 1,40 1,39
o-TeprrHeH 21,999 0,67
1-MeTui-2-u30nponuIOeH30 22,658 1,42
1,8-Iuneon 23,072 12,43 11,27 | 2747 | 17,21 8,26 17,64 10,44
B-Ormen 24,919 0,70 0,83 0,93
y-TeprnuHex 25,460 1,33 1,06 1,27 1,04 1,52 0,91
muc-4-Tyitanon 26,151 0,73
JIunasnoon 28,944 0,88
o-TeprmHONECH 28,972 0,96 2,48
4-Teprnuneon 34,385 1,41 1,40 1,89 1,34 1,32 1,27
o -TeprinHeon 35,422 1,17 1,96 0,97
i:hT{;e)THxIeOTJII/m-a-a-3-unmoreKceH- 35,449 0,97 2,04
B -Ky6eben 54,358 2,33 2,19
I'epmakpen D 54,367 0,79 1,40 1,92 1,83 2,27
B-Oynecmon 64,010 0,91 0,95 0,96
Xama3zyieH 68,208 50,64 34,87 15,76 | 30,81 | 63,19 | 38,04 44,56
4,4'- TumeTnn-1,1'-6udenun 70,510 491 0,73
3,4" Numetunbudenun 70,514 1,86
3,3'-Aumetnnoudenun 70,533 3,73 2,17 1,50 2,95
T'epannn-o-TepnuHeH 79,707 0,79 1,76

Takum 06pa30M, IMPOBCACHHBIC arpOXUMUYICCKUC IKCIICPUMCHTBI U (bPITOXI/IMI/I‘lCCKI/Ie HUCCICOOBaHUA
PaCTUTECIIBHOTO CBIPbS aAHHUU KyCTElpHH‘IKOBOfI ImoKas3ajii, 4TO0 MHHECPAJIbLHBIC y1106peH1/1;1 OKa3bIBAKOT
BIIMSHUE HAa KAYECTBEHHBINM W KOJMYECTBEHHBIN COCTaB B(I)I/IpHOl"O Macia. Ha mouBax ¢ HU3KHM €CTECT-
BCHHBIM IIOAOPOAUCM B 3(1)I/IpHOM MacJi€ asHuu KYCTapHH‘{KOBOﬁ OTMCYAJIM MOBBIIICHHOC COACPKAHUC
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1,8-uneona. Buecenne kanuitHbIX M (GocOpHBIX yAoOpeHH MOBBIMIATO COAEP)KAaHHE XaMasyleHa, a
cogepkanue 1,8-mHeona cHukanoch. llpocnexuBaercss oOpaTHas KOPPETSLHMOHHAS CBA3b MEXKIY
comepxanueM 1,8-1MHeo0Ma 1 XamasyseHa. He BBISBICHO CyIIECTBEHHOTO BIIMSIHHUS a30THBIX yHO0OpeHHiH
Ha cojepKaHue XxamasyieHa u 1,8-nmHeona. BHeceHrne a30THBIX yIOOpEHH CHIKAIO BBIXOJ d(UPHOTO
Maclla 3a CYeT yBEJIMYCHHs BEreTaTHBHOM Macchl M yMEHBIIEHHs IIOJM COLBETHH B oOmmeld Macce
PaCTHTEIFHOTO CHIPBSI.
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MUHEPAJIIbI TBIHAUTKBIIITAPJIBIH Ajania fruticulosa (Ledeb.) Poljak. (asteraceae)
I®UPJIIK MAWUBIHBIH KOMIIOHEHTTIK KYPAMBIHA OCEPI

E. E. ’Kykenos, I'. A. Ara:xkanoBa, 3. K. lllaymekos, C. M. OnexeH0oB
AK «Dutoxumusi», Kaparauasl, Kazakcran

Tipek ce3aep: OyTalbik Tay)XycaH, MUHEPAJIABIK THIHAUTKBILITAD, [IMHEOJI, XaMa3yJIeH.

AHaTanusi. Makaiana MHUHEPaIIbIK THIHAWTKBIIITAP Bl OYTaKThl asiHUS €riciHe MalaNaHyIaFbl Ty3 TOKipuOe
HOTIDKeTIepi GasHmanbiHFaH. JKYMBICTBIH MaKcaThl — TBIHAWTKBIITAPABIH OYTaKThl asHUSHBIH dUpIik Maid Kypa-
MBbIHA THUTI3€TiH ocepiH 3epTTey. PUTOXMMUSIIBIK 3epTTeY MUHEPAJIbl THIHANTKBIITAPIABIH OYTaKTHl assHHS ©CIMi-
TiHIH 2QUPIIK Mall KypaMbIHa ocep eTeTiHMIriH kepcerTi. Kamm, ¢pochop THIHAUTKEIITapHl XaMa3yJIeH I KOOCHTI,
ar 1,8 nuHeonapl a3alTThl. XamasylneHMeH 1,8 muHeod i Kepci KOppensuanblK OailaHbICTa eKeHIIITT OalKaIbL.
A30TTBI TRIHAWTKBILITHI MaiiaaHy eCIMAIKTEPIiH BEreTaTUBTIK MYLIEJIEPIHIH CalIMaFblH YIFANTY, Iy IIOKBIPBIHBIH
caJIMarblH TOMEHAETY HOTHXKeCiHIe, 3(QUPIIK MalblH IIBIFYbIH a3aitansl. Ty3 Toxipube HOTHKeCiHAe, OYTaKThl
ASHUSTHBI €KKEH XXbUIJBIH ©031H]Ie, ThIFbI3 OYTKTaHYbI calJapblHaH, JOPLITiK 3aTTapbl aly MYMKIHAIT aHBIKTaJIbIH/IBI.

Tocmynuna 05.11.2015 2.
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