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Pe3rome: B craThe npeacTaBieHbl Pe3yabTaThl H3yUEHUs COACpKaHUSI d(QUPHOTO Macia U aHTHOK-
CHJIAaHTOB B ChIpbe Satureja hortensis s oreHKr BO3MOKHOCTH MHTPOIYKIIMH U Pa3pabOTKH pe-
KOMEHJIalIUi TI0 ero KyJbTUBUPOBAHUIO B [larecTane Kak mepcrieKTUBHOTO 3(PUPOMACIUYHOTO pac-
TeHus. Marepuanom A UCCIeAOBaHUN MOCTYKHUIIO PACTUTEIBLHOE ChIPhE U3 TPEX reorpaduuecku
M30JIMPOBAHHBIX ITYHKTOB HAa Pa3HBIX BHICOTHBIX YPOBHSX. BEISIBICHO BBICOKOE coaepkaHue dpup-
Horo macina (1.04-1.66%) u antnokcuaantoB (66.6—-107.0 mMr/r) B ceipbe S. hortensis u3 mpupos-
HBIX MOMYJISIKK Jlarecrana, 4To TOBOPUT O IICHHOCTH COOpaHHBIX 00pa3ioB. M3 Mcciieq0BaHHBIX
MOMYJSIIIUM MakCUMaJlbHOE CcoAepKaHue 3(pUpPHOro Macia OTMe4YeHO B Vpranaiickod MOMyISIIUH
(1.66%) na BwicoTe 620 M Hax ypoBHeM Mops. CyMMapHOE COjep>KaHUe aHTHOKCHUIAHTOB Camoe
Bbicokoe B Kerepckoii momymnsiuu (107.0 mr/r) Ha Beicote 985 M. Pe3ynbraThl 0HO(AKTOPHOTO
JTUCTICPCUOHHOTO M PETPECCHOHHOTO aHAIIM30B TOBOPSAT O CIA00BBIPAKCHHOM BKJIa/Ie (PaKTOpa BhI-
COTHOTO TpaJMeHTa B M3MEHUYUBOCTb HCCIENyeMbIX Mpu3HaKoB. Koadduument xoppensuuu rxy
0TOOPA3UIT OJIOKUTEIBHYIO KOPPETISAIUOHHYIO CBsI3b (0.58) ¢ BRICOTHBIM I'PaJIMEHTOM COACPKAHUS
CYMMBbI aHTHOKCHIAHTOB W oTpuiarenbuyio (-0.75) — comepikanust 3HUPHOro Maciia B HaJA3eMHOM
macce S. hortensis.

Knwouesvie cnosa: Satureja hortensis, nonynsiuu, Jlarectad, BBICOTHBIN IPaJUeHT, 3PUPHOE Mac-
710, aHTUOKCHU/IAHTHI.
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Abstract: The aim of this work is to study the content of essential oil and antioxidants in the raw
material of Satureja hortensis to assess the possibility of introduction and develop recommenda-
tions for its cultivation in Dagestan as a promising essential oil plant. The material for the research
was plant raw materials from three geographically isolated points at different altitude levels. A high
content of essential oil (1.04-1.66%) and antioxidants (66.6-107.0 mg/g) was revealed in raw sa-
vory from the natural populations of Dagestan, which determines the biological value of the species,
which makes it possible to use it as a food and the perfumery and cosmetic industry, as well as for
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the creation of medicines. Of the populations studied, the maximum content of essential oil was
noted in the Irganai population (1.66%) at an altitude of 620 m above sea level. The total content of
antioxidants is the highest in the Keger population (107.0 mg/g) at an altitude of 985 m. The results
of one-way ANOVA and regression analyzes indicate a weakly pronounced contribution of the fac-
tor of the altitude gradient to the variability of the studied characters. The correlation coefficient rxy
showed a positive correlation (0.58) with the altitude gradient of the total antioxidant content and
negative (-0.75) — the content of essential oil in the aboveground mass of S. hortensis.

Keywords: Satureja hortensis, populations, Dagestan, altitude gradient, essential oil, antioxidants.
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Brenenne Ha Kaskase S. hortensis Bcrpeuaercs no-

Oco0oe 3HayeHHe Cpeau MPUPOAHBIX OMO-  BOJBHO YacTO, B OJUYABIIEM COCTOSHMU Ha Ka-
JIOTHYECKU AaKTHBHBIX COCTUHEHHH, OOYCIIOB- MEHHCTHIX CKJIOHAX W mycromax. B Jlarecrane
JTUBAIOIIUX TepamneBTHUecKuid 3¢ (deKT nekap- MmpouspacTaeT B CpeJHEM TOpHOM mosce. B ka-
CTBEHHBIX PAaCTCHHH, UMEIOT PACTCHHS CEMEil- YecTBe MPSHOHN MPHIPaBbl KYJIbTHBHPYETCS BO
cTBa ryoouBerHbie (Lamiaceae), mMpPOKO pac-  MHOTHX CTpaHax, IPUMEHSETCS TaKKe MpU pas-
MIPOCTPAHEHHBIE IO BCceMy 3eMHOMY mmapy. Oc-  JHYHBIX 3a00J€BaHUAX KaK NMPO(UIaKTHUECKOEe
HOBHBIMH  JICHCTBYIOIIMMH  KommoHeHTamu  cpenctBo (Rastitel’niye..., 1991; Polnaya...,
IpeJCTaBUTeNIel cemelicTBa sABsIOTCS 3dup-  1999).

HbIE Macla, ajlKaJlOuIbl, UPUAOUIbI, TJIUKO3H- S. hortensis — termtonroOUBOE pacTeHue, me-
IIbl, OPTaHUYECKUE KUCIIOTHI, KApOOHOBBIE KUC-  PEHOCHT KPATKOBPEMEHHOE ITOXOJIOIaHUE, HO
70ThI, (hIaBOHOWIBI, AyOWUJIbHBIE BEIIECTBA, HE BBIHOCHUT JIa)KE€ CaMbIX HE3HAYUTENbHBIX 3a-
buTOHIMIBL, camoHUHBI W psix Apyrux bAB — moposkoB. Pactenue He TpeOOBaTENBHO K TUIO-
(Cantino et al., 1992; Momtaz, Abdollahi, 2010;  mopoauio MOYBHI, pacTeT HA JIFOOBIX, HO MPEJ-
Tepe, Cilkiz, 2016). MOYMTACT CBETIBIC HE3aTCHCHHBIC YYaCTKH C

OnHuUM U3 POJOB ceMeicTBa I'yOOIBETHbIE  PBIXJIBIMH  CYTJIMHUCTBIMH M CyNE€CYaHbIMU
sBisiercst Satureja L., HacuuThIBarOIUi Ooee  MOYBaMH, OOraThIMH T'yMYCOM, Ka4eCTBO H
50 BunoB (Halasze, 2001). B Poccun npouspac-  ypoxkaili Ha KOTOpPBIX OBIBAIOT 3HAYUTEIHHO
TaeT 6onee 10 BUIIOB, cpeay HUX TpaBSHUCTbIE  Bbllle. [I10XO MEPEHOCHUT TSDKENbIE ChIpbIE U
OJTHOJIETHUKU U MHOTOJIETHHE MOJIYKYCTAPHUKNA  XOJIOJIHBIE, a TaK)Ke 3aCOJIEHHbIE MOYBHI (SOro-
(Maevskiy, 2006). motina, 2016).

Bo d¢mnope Kaskaza pox mnpexacraBieH OTOT BUJ MPEJCTABISAET ONpPEACICHHbIN NH-
(Grossgeim, 1967) 9 BumamMu, W3 KOTOPHIX B Tepec Kak MpsHO-apoMaTH4YecKoe W dpupomac-
Jlarecrane Bctpeuaercs Tpu: S. spicigera (C. nmyHOe pacTeHHe, KOTOpPOE XapaKTepU3yeTcs
Koch) Boiss., S. hortensis L. u S. subdentata  BeicokuM conmepskanueM 3upHOoro mMacnia (Tan-

Boiss. (Murtazaliev, 2009). skaya, Popova 2006; Platonova et al., 2015;
Satureja hortensis (uabep camoseiit) — ox-  Naida, 2016; Solopov et al., 2016).
HoJleTHee pactenue. Pomuna S. hortensis — MHorue 3¢upHbIe Macia sBISIOTCS aHTHOK-

IOxnas u IOro-Boctounas (Kpeim) EBpoma, cupantamu, 3¢(eKTUBHOCTH KOTOPBIX HE YCTY-
IOro-3anannas u Cpenuss Asus. B aukom Bu-  maer no 3¢(eKTUBHOCTH CUHTETHUECKUM aHTH-
ne BcTpedaerca B Munuu, Ha rore Adpuku, B OKCHUZaHTaM. B To ke BpeMsi OHU IPAaKTHYECKU
Cesepuoit Amepuke (Vulf, Maleeva, 1969). 0Oe3onacHbI 1Jis 310pOBbs. TakuMU CBOHCTBaMHU
Kak copHoe pacteHue Hepenko mpouspactaer  o00namaroT 3¢dupHble Macnia, cojepsamiue ¢e-
Ha ore eBpornelickoi yactu Poccuu, B TOpHOW ~ HOJIBI — IBIEHOJ, TUMOJI, KapBakpoa. CpaBHU-
Typxmenun u Ha Tsub-lllane (Flora..., 1954).  TenbHbI aHATW3 aHTHOKCHUIAHTHON aKTHBHO-
Pacter B 3acylUIMBBIX, COJIHEYHBIX, KAMEHH- CTH 3(QUPHBIX Maced MpeIcTaBUTENeld cemeil-
cThix Mectax obutanus (Slavkovska et al, cTBa ry0ouBeTHble — MyIIULBI OOBIKHOBEHHOM,
2001; Fathi et al., 2013; Kamkar et al., 2013). TUMbsSIHA OOBIKHOBEHHOTO W Yabepa calioBOro,
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COJIEpKallliX B CBOEM COCTaBE KapBakpol M
THMOJ, U CHHTETUYECKOTO0 AaHTHOKCHUJAHTa
HMOHOJIa TO3BOJIUI YCTAHOBUTH, YTO 1O 3TOMY
MOKA3aTeIl0 OHM BIBOE IMPEBOCXOAST HOHOI
(Alinkina et al., 2013).

C Touku 3peHHs aJanTaluyd pacTeHUH K cy-
POBBIM TOPHBIM YCIOBHSM (HAJIMYUE YIbTpa-
¢buoneToBON paauanuu, HU3KUE TEeMIIepaTypbl
BO3/yXa, HEOJarompHsTHBIM BOIHBIA PEXUM),
MPUBOIALINM K 00pa30BaHUIO B PACTUTENIbHBIX
KJIETKaX XHMHYECKH aKTHBHBIX pPaTUKaJIOB,
HaJIMYME AaHTHOKCHUIAHTOB CIOCOOCTBYET HX
CBSI3BIBAHUIO M TEM CaMbBIM CO3JaeT MPETST-
CTBHE HUX OOpa30BaHMIO U HaKOIUIEHHIO. To
€CTh, AaHTHOKCHUJAHTHAsI CUCTEMa B PACTCHHSX
ONMaronpusATCTBYeT UX aJanTainuu K HeOiaro-
MIPHUSTHBIM YCIOBHSIM CPEJIbI

DUTOXUMUYECKHE UCCIIeIOBaHUS S.
hortensis mokaszamu TakXe, YTO OCHOBHBIMH
OMOJIOTMYECKH AKTUBHBIMH COEIWHEHUSIMH, CO-
JCPKAIUMICS B TPABE SIBISIOTCS (PIIABOHOMUIBI,
(eHOJIOKUCIOTHI, TPUTEPIICHOBBIE KUCIOTHI, MO-
TUcaxapuibl, TyOuIbHBIC BemecTBa. Kpome To-
ro S. hortensis comepxut OOraThlii KOMIUICKC
AMUHOKHCIIOT, MaKpo- U MUKpodJieMeHThI (Tan-
skaya et al, 2008; Mihajilov-Krstev et al., 2009).

BrisiBieHa BO3MOXHOCTh TPUMEHEHHUS B
MEIHUIIMHCKONW MpPaKTUKEe B KauecTBE OTXapKH-
BAIOIIETO M aHTUMHUKPOOHOTO cpeacTBa (Sahin
et al., 2003; Tanskaya, 2009). KoMmoHeHTbI
akcTpakta S. hortensis ycunuBanu BaBoe Oak-
TEPUOCTATUYECKUN U OaKTEPULMIHBIA PPEKT
40%-noro srtaHoja mo ortHomeHuio kK E. coli
(Kotyuk, 2014).

Pesynbrarel u3ydenus sdupHOro macna y
Mpe/ICTaBUTENel ceMelCcTBa TYOOIBETHBIX B
MPUPOJIC W KYJIbType MPUBOAATCS B padoTax
Msnenenn M.A. (2008) mo Xakaccuwu, [lamren-
koro B.C., Heskpsoitoit H.B. (2018), HeBkpbI-
toit H.B., Mumnesa A.B. (2019) no Acrtpaxan-
CKOMY PETHOHY H JIp.

Yro kacaerca S. hortensis, uccnemnoBanus
3apyOeKHBIX M OTCUSCTBCHHBIX YYCHBIX IIO-
CBAIICHH B OCHOBHOM W3YYCHHIO KOJHUYe-
CTBEHHOT'O ¥ KA4ECTBEHHOT'O COCTaBa d(PUPHOTO
Maclia JaHHOro BHaa B KynbType (Tanskaya,
Popova, 2006; Tanskaya et al., 2008; Mihajilov-
Krstev et al., 2009; Naida, 2016; Solopov et al.,
2016). I TonmpKO HEKOTOPHIMH aBTOPAMH pac-
CMATPUBAIOTCS C 3TOM TOYKU 3pEHUS MPHUPO-
uele momynsiiuu S. hortensis (Kemertelidze et
al., 2004; Baser et al., 2004).
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B 31Ol CBS3M M3ydeHME COIEpKAHUS aHTH-
OKCHUJIaHTOB M 3(upHOTrO Macia B oOpasmax S.
hortensis u3 npupoaHbIX monyssiuii Jarectana
ABIISICTCA IPEANOCBIIKON Ul MHTPOLYKIIMOH-
HBIX paloT U 1eneil cenekuuu B Jlarectane kKak
HEePCHEKTUBHOIO 3(UPOMACIMYHOTO PACTEHUS.

Marepuana u MeTOHKA

Satureja hortensis mmeer BETBHCTBIN CTe-
0enp, BeicoTol 15-30 (45) cm. Kopens npsimoi,
10-15 cm musEeL. JlucTes nuHelinbe 1.5-2.5 cMm
JUIMHBI, yCESHHBIE TOYCYHBIMHU >KEIEC3KaAMH.
L[BeTKH cOOpaHbI B JIOKHBIE MYTOBKH, BEPXHHE
CUJSIYMe, HIDKHHAE HA KOPOTKHX I[BETOHOXKAX.
Yamieuka ¢ JIMHEHHBIMU 3yOIlaMH, IOYTH Ipa-
BUJIbHAs1. BeHunk ok0j0 6 MM JJIUHOMN, CBETIIO-
JIVJTOBBIN WJTU pO30BaThiid. OPeNIKy SIIeBUIHO-
TpexrpaHHble. LIBeTeT W MIIOJOHOCHT C HIONA
1o okts0pb. B Jlarecrane npouspacraer Ha cy-
XUX MICOHHUCTBIX M KAMEHHUCTBIX CKJIOHAX, IO
YCOXIIUM pyciaM peK, y JTOopor ¥ B cauax
(Flora..., 1954; Murtazaliev, 2009).

Marepuan Uit UCCIICIOBaHU, PACTCHHS Ha
¢daze uBerenus, O6bu1 codpan B 2016 romy B
Tpex reorpadguuecKy U30JMPOBAHHBIX MYHKTaX
Ha Pa3HBIX BBICOTHBIX YPOBHSX:

1. T'eprebumibckuii paiioH, okp. c. Mpranaii
(620 M Hax yp. MODSI).

2. T'ynubckuii paiion, okp. c. Kerep (985 m
HaJ yp. MOps).

3. Pyrynbckuii paiton, okp. c. Xusax (1800
M Haj yp. Mopsi).

Mecroobutanus S. hortensis B 3Tux myHk-
TaxX TMPEJCTaBISUIA COOOW OCHIMHBIE CKIOHBI H
00OUYMHBI JIOPOT C Pa3pex EeHHOM, WM MOYTH
OTCYTCTBYIOIIEH PaCTUTEIBHOCTEHIO.

Cymika celpbs (HaJ3eMHasi Macca pacTeHH)
MPOM3BOIMIIACHE B TEHHU JIO BO3AYIIHO-CYXOTO
cocrosHus. OmnpezneneHue conepxkaHust 3¢up-
HOTO Macja B ChIphE MPOBOJMIN ITYTEM €Tro Tie-
PErOHKH C BOJSHBIM TMapoM C MOCIEAYIOIIUM
u3MepenueM Bbixojaa. CojepkaHue macia BbI-
paxkanu B 00ObEMHO-BECOBBIX IMPOIIEHTaX B Tie-
pecuere Ha abCOMOTHO cyXxoe chiphe (Gosudar-
stvennaya..., 1989).

OmnpezneneHre CyMMapHOTO COJIEPKAHUS aH-
tuokcuganToB (CCA Mr/r) B CUPTOBBIX JKC-
TPaKTax, MOJYYCHHBIX M3 HAI3eMHOW YacCTH
pacteHus, mnpoBogwiM Ha mnpubope «llBer-
SAy3a-01-AA» ¢ amMIepoMeTpUYECKUM JIeTeK-
tupoBanueM (AJ]) (HIIO «XumaBromaTukay,
Poccust) ¢ mepecyeToM Ha TaljiOBYIO KHCIOTY
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(Yashin, 2008). AMmiepoMeTprUIecKOe ICTEKTH-
pOBaHME 3aKIIOYACTCSI B U3MEPEHHM JIIEKTPH-
YECKOI0 TOKAa B DJJIEKTPOXMMHYECKOW SYEHKe,
BO3HHUKAIOIIETO MPU OKHUCIECHUU (BOCCTaHOBJIE-
HUM) aHAJIU3UPYEMOTO BEILIECTBA HA IOBEPXHO-
CTH pabodero 3JIEeKTpoAa MpH IMoJayYe Ha HEro
OIIpEEIIEHHOTO MTOTEHIINAA.

Jliia pacyera conep:kaHus aHTHOKCHIAHTOB
B DKCTpaKTe (M. 9KB. TaJJIOBOM KHUCIIOTHI / T)
MPEIBAPUTEIILHO CTPOWIN TPaAYyUPOBOUYHYIO
3aBUCUMOCTH CUTHaJA (ILJI0Ia/Ib MHUKa) oOpasia
CpaBHEHHUS (TaJJIOBOM KHCIOTBI) OT €ro KOH-
neHTpauuu. i aHanaus3a IpoBOAMIM S 1OCIe-
JoBaTeIbHBIX M3MepeHuil. CpegHekBagpaTuye-
ckoe otkionenue (CKO) mocnemoBaTenbHBIX
M3MEpEHUI aHATM3UPYEMbIX P00 M0 METOIUKE
JOJDKHO ObITh MeHee 5%. 3a pe3yabTaT NpUHU-
MaJM CpelHee 3HadeHHe U3 5 Tocien0BaTellb-
HbIX u3MepeHuil. CyMMapHOe coliep)KaHue aH-
TUOKCUIAHTOB BBIPaXalld B MI/T.

Cratuctuueckass oOpaOOTKa IOJIyYE€HHBIX
JaHHBIX TPOBOAUIIACH C UCIOIB30BAHUEM MaKe-
Ta 3NMEKTPOHHBIX Tabnwi Microsoft Excel u nu-
LIEH3MOHHOI0 MakeTa mporpamm Statistica 5.5.

Pe3ysbTaThl U UX 00Cy:KIeHHE

[To pesynpraTtam HCClIeAOBaHUH, TPEICTaB-
JICHHBIM B Ta0nuile 1, BUIHO, YTO COJCPIKAHHE
3QpUpHOrO Maciia B HaA3eMHOW dYacth S.
hortensis mo momynsKsIM BapbUpyeT B Hpele-
nax 1.02-1.66%. U3 uccnenoBaHHBIX MOMYIs-
U MakCUMaJlbHOE COJAEp)KaHue 3(PUPHOTO
Macia otMeueHo B Mpranaiickoit (1.66%).

Beixon a¢upHOro mMacna U3 HaJa3eMHOM 4Ya-
cru S. hortensis mo JaHHBIM OJHUX aBTOPOB CO-
craiusger ot 0.3 mo 1.7% (Malankina, 2017),
apyrux — 1o 3.2% (Dikorastushchiye..., 2001).

Hanpumep, B ycioBusax CTaBpomnoibcKoro
Kpasi HanOoJIbIllee HaKOIUICHHEe Y(PUPHOTO Mac-
na B TpaBe S. hortensis mpoucxomut B (asy
MaccoBoro mBeteHust pactenus — 0.66%. Ilpe-
o0ajjafoluMi  KOMIIOHEHTaMH B 3(HpPHOM
Macje SBISIOTCS KapBakpon (26.0-34.2%), v-
tepruHeon (3.6-3.8%), nuuanoon — g0 2.6 %,
p-ttumont — 110 2.1 %, a-nunen — g0 1.2 % (Tan-
skaya, Popova2006; Tanskaya et al., 2008). B
ycnoBusix JIGHWHTpaICKoi 00IacTH conaepika-
HHUe 2(UpHOTrO Macia B ceipbe S. hortensis co-
crapiusier 1.5%. CopnepxaHue KapBakposia B
Macie pocturaer 66.08%, y-TepnuHeHa
22.8% (Naida, 2016).
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B Huxurckom Goranmdeckom cany (Kpbim)
BBIXOJ] Maclia, CYUTast Ha aOCOIIOTHO CyXO€ ChI-
pwre, cocraBisul 1.8%. B EBpome perymnsipHoe
MIPOM3BOJICTBO Macia cyliecTBoBajio Bo dpaH-
mun ¥ FOrocnasum, rae HaOdrOAaMMCh 3HAYU-
TeabHble KoseOanus Boixoma ot 0.4 go 0.9%.
Macno 4dabepa 371ech, IJIaBHBIM 00pa3oM, HcC-
MOJIb30BAJIOCh B MHUIIEBOM, B MEHBIIEH Mepe
OpU  CO3JaHUU TMAPPIOMEPHBIX KOMITO3UIHA
(Voitkevich, 1999).

Cogepxanne 3pUpHOTO Maciia B oOpasiax
S. hortensis u3 [larecrana, Kak ObLIO yKa3aHO
BBIIIIE, JIOCTATOYHO BBICOKOE C MAKCHMYMOM Ha
BbIcOTE 620 M HaJi ypOBHEM MODSI.

Kak wu3BecTHO, KOIMYECTBO M KadeCTBO
3GUPHOrO0 Maclia M3MEHSETCS TMOJ BIUSHUEM
(akTOpOB OKpYXalollel Cpeabl, TaKuX Kak
KIIMMATHYECKHE YCJIOBHUSA, TUII MOYBBI, BHICOTA
HaJ ypoBHEM Mopsi U Temnepatypa. Conepxa-
HUE >(QHUPHOrO Macja B ChIPbE 3aBHCHT TaKKe
oT (a3bl pa3BUTUSL PACTEHHI, B KOTOPOHl OHO
ObUIO CcOOpaHO, COOTHOUICHHS JIMCTOBOM U
cTebneBoil mMacchl pacreHus. C yBeaMUeHUEM
MaccChl JINCTHEB U LIBETKOB B 00Opa3liax yBENH-
YMBAETCS, KaK MPAaBUJIO, BBIXOA A(UPHOTO Mac-
Ja, 4TO OOYCIIOBJICHO MalbiM KOJIUYECTBOM
(UPOMACTHYHBIX Kelle30K Ha cTedsax (Popov
et al., 2013; Stoyanova et al., 2000).

OKCIIepUMEHTAIbHO ~ YCTAaHOBJIEHO,  4TO
HauOoJiee MPOAYKTUBHBIMU M3 HAA3EMHBIX Op-
TaHOB IO HAKOIUICHHUIO 3()UPHOTrO Macna sBisi-
IOTCSl JIUCThSl U COLIBETHUS, OOIIMN BKJIaA KOTO-
pBIX B cojiepkaHue d(UPHOTO Maciia COCTABIIs-
et ot 81.5 10 87.5% (Tanskaya, 2009).

[To nanubm E.JI. Manankunoi (2017) ¢ co-
aBTOpaMU MMeeTCs TeCHasi OTpHULlaTeIbHas KOp-
peTSIUs MEXIy BBICOTOW PAacTeHHH W COAep-
*aHueM B HuX 3¢dupHoro macia (R=-0.828),
T.€. HU3KOpocIbie copTa S. hortensis coaeprkar
OosblIe 3(PUPHOTO Macia B ChIPbE.

W3yueHne CTPYKTYpbl W3MEHYHBOCTH U
BHYTpHUBUI0BOH auddepenimarmu S. hortensis
Ha OCHOBE KOMIUIEKCa MOP(OIOTHIECKUX TPH-
3HAKOB BJIOJIb BBHICOTHOTO T'PaJUEHTa BBISBUIIO
3aKOHOMEPHOCTH TIOATBEPKIAMOIINE TEeHJICH-
IIUI0 YMEHBIICHUSI pocTa pacTeHU ¢ HabopoMm
BBICOTHI HaJl ypoBHeM Mopsi. Ho ¢ Habopom BHI-
COTBHl YBEJIMYMBAIOTCS, KaK MPOLEHT OOJIUCT-
BeHHOCTH (22.9-35.3%), Tak U penpoayKTHB-
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Taoauua 1/ Table 1

Conepskanue 3(UpPHOTO Maclia ¥ CyMMbI aHTHOKCHIAHTOB B Ha3eMHOM dacTu S. hortensis
The content of essential oil and the amount of antioxidants in the aerial part of S. hortensis

Ne | Teorpadmueckuii myHKT U Me- | Bbicorta Hax yp. mopst, M/ | Cozepxanue 3pUpHOTO CopeprxaHue cyM-
/i cTo cbopa CchIpbs / Height above the sea level Mmacina, % / MapHBIX AHTHOKCH-
The sampling sites Content of essential oil, | manros (CCA), mr/r /
% Total content of the
of antioxidants, mg/g
1, | YHUYKYIECKHIi P-OH, OKp.C. 620 1.66 66.6 + 0.00
Hpranaii / Irganai
o, | Dymubewuii p-on, okp. c. 985 1.04 107.0 + 0.02
Kerep / Keger
Pyrynbckuii p-os,
3. oxp. ¢. Xusx / Khiyakh 1800 1.02 98.0+0.02

Hoe ycunue (4.2—16.2%) 3a cuer 3HaYUTEIBHO-
ro yMEeHbIIeHHs cTebIeBOil Macchl (MOYTH B 6
pa3) (Guseinova, Kuramagomedov, 2018). IIpu
3TOM BBIXOJ 3¢upHOro maciaa y S. hortensis B
OPUPOJHBIX ToNymsauusx B Jlarectane Ha
OO0JBIINUX BBICOTAX YMEHBIIAETCS, YTO, IO BCel
BEPOSITHOCTH, CBSI3aHO C 0Oojee CypOBBIMHU
YCIOBUSIMU MeCTOOOUTaHUsl (HU3KHE TeMIepa-
TYpBl, CHJIbHBIE BETpbI, 3HAYUTEIHHO YKOPO-
YEHHBIN BEreTallMOHHBIN CE30H U Ap.).

Kak ormeuaror U1.JI. 3pik0Ba ¢ coaBTOpamu
(2012), BapbupoBaHHE COJCPKAHHUS TEX HIIU
WHBIX OMOJIOTHYECKH aKTHBHBIX BEIIECTB B ChI-
pbe B 3aBHUCHMOCTH OT BpeMeHu cOopa, BuAa
CBIPbS, MECTa NPOM3PACTAHHSA W TOTOIHBIX
YCJIOBUH OCTalOTCS HE JJO KOHLA M3y4EHHBIMHU.
EcTb TONMBKO JaHHBIE O TOM, YTO KOJWYECTBEH-
HOE CoJiepKaHMe U KauyeCTBEHHbI cocTaB
3pUpPHOTO Macia B PAaCTCHHAX H3MEHSIOTCS B
TeueHUe BeretaruoHHoro nepuoaa (Fuksman,
1995), 4TO OYEBHMIHO CBSI3aHO C YCJIOBHSIMHU
npouspacranus. M3BecTHO Takke, 4TO U3MEHe-
HUS COJACp)KaHUS U CcOCTaBa d(PUPHOTO Macia
HaXOJATCS B 3aBUCUMOCTHU OT KJIMMAaTHYECKUX U
skosoruueckux paxkropor (Fogel’, 1997).

OmnpeneneHre CyMMapHOTO COJEpKaHUs aH-
tnokcugantoB (CCA) B oOpasuax Tpex mory-
nsiumi S. hortensis mokaszaio, 4To OHO BapbHpPY-
eT B npenenax 66.6—-107.0 mr/r. MunumanbHoe
3HayeHue CCA (66.6 Mr/r) oTMEYeHO B MOITy-
nsuun Ha BeicoTe 620 M (okp. ¢. Upranaii), Ha
BbIcOTE 985 M (0Kp c. Kerep) oHo yBenuueHo B
1.6 paza (107,0 mr/r), a Ha 1800 M (3HAUHUTEINB-
HO BBIIIE MPEIBIIYIINX) — 3aMETHO CHIKEHHE
(98.0 mr/T).

N3yyenne CCA ppyrux IpeacTaBUTEIeEH
cemeiictBa rybouBetHbix (Mentha longifolia

(L.) Huds. u Ziziphora clinopodioides var. ser-
pyllacea (M. Bieb.) Boiss.) u3 npupoaHbIX I10-
nynsiuuid Jlarecrana mokasano, 4TO CyMMapHOE
coJiep’KaHHe aHTHOKCHJIAHTOB B MX CHIPbE BO3-
pacTtaeT ¢ HaOOpOM BBICOTHI HaJl YPOBHEM MODSI.
VY Mentha longifolia CCA Bapbupyer B mpene-
nax 5.0-6.7 mr/r B BBICOTHOM HHTepBasie 950—
1950 m Hag ypoBHEM Mops U B mpenenax 3.4—
6.8 Mr/r Ha Beicotax 1250-2450 wm; y Ziziphora
clinopodioides — 4.69-7.82 Mr/r B BBICOTHOM
rpaguente 490-1200 m (Islamova et al., 2015;
Vagabova et al., 2015).

B Hammx wuccinemoBanumsx y S. hortensis
CCA ¢ HabopoMm BBICOTHI HaJ YPOBHEM MOps
YBEITUYUBAETCS, HO JIO OMPEIEICHHOM BBICOTHI.
[Tockonbky  comepkaHHE€  AHTHUOKCHUIAHTOB
OTIpE/ICIISICTCSl HAKOTUICHUEM PA3JIMYHBIX TPYIIIT
BTOPUYHBIX METaOOJHUTOB, UHTEHCHUBHOCTh 00-
pa3oBaHUS KOTOPHIX HAXOJHUTCS B 3aBUCUMOCTH
OT pa3HbIX (PAKTOPOB (HAKOIJIECHUS CYMMBI TO-
JIOKUTENIBHBIX TEMIEpaTyp, JOCTYITHOCTH 3JIe-
MEHTOB MHUHEPATbHOTO TUTAHHUS W TMPOUHUX),
JAaHHBIC TIOKA3aTeIM BAPHUPYIOT W B HAIIeM
ciydae, HO 0e3 OIpe/lelIeHHOW 3aKOHOMEPHO-
CTH.

Kak cuutaer 10./]. I'opronosa (2009) antu-
OKCHUJ/IAHTHAs aKTUBHOCTh PACTCHHH MOXET 3a-
BUCETh OT aJIalTUPOBAHHOCTU K YCIOBUSIM CY-
nmecTBoBaHusA. Bunaumo, o6pazoBaHre U HaKOM-
JIeHNEe aHTHOKCHJIAHTOB B PACTCHUSX SIBISICTCS
JUHAMHUYECKHM IPOIIECCOM, 3aBHCSIIUM OT Me-
HSIOIUXCS TIPUPOTHO-KIMMATHIECKUX (PaKTO-
poB. M onTUMaNBHBIMU, I OOJIBIIIETO HAKOTI-
JICHUS] aHTUOKCUIAHTOB, OKa3allUCh YCIOBUS Ha
BbICOTE 985 M Haji ypOBHEM MODSI.

CrnenyeT, olHaKO, OTMETUTh, YTO CyMMap-
HOE COJICpKaHWE AHTHOKCHIAHTOB B CHIPhE S.
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hortensis namuoro Beiie, uem y M. longifolia ' koppensiuu  rxy 0TOOpa3Hi MOJOKHUTEIBHYIO
Z. clinopodioides, uro roBopur o0 Oousblicii  KoppelsanuoHHy0 cBs3b (0.58) ¢ BBICOTHBIM
IICHHOCTH €ro ChIPbs, KaK HMCTOYHUKE €CTe- TPaJUCHTOM COJACP)KaHHS CYMMbl AHTHOKCHU-
CTBCHHBIX aHTUOKCHJIAHTOB. nantoB U otpuiarensHyio (-0.75) — comepxa-
B rtabmuue 2 npuBeAeHbI pe3ynbTaThl, OT-  HHA A(PHUPHOrO Macia B HAA3E€MHOM Macce S.
pakarolie BKJIaJl MEKIPYIIOBBIX KOMIIOHEHT  hortensis.
JMCIEPCHU B OOIYI0 BapuaOeIbHOCTh MPHU3HA- Takum 00pa3oM, CpaBHHUTEIBHO BBICOKAs
koB: h? — s omHO(AKTOpHOH Mofenn ¥ I? —  AHTHOKCHAAHTHAS AaKTHBHOCTh XapaKTepHas
JUIE MOJICNIA C YYEeTOM JIMHEWHOW perpeccuu. i momyisiuii S. hortensis, ompenenser ux
PesynbTathl 01HO(GAKTOPHOTO AUCTIEPCHOHHOTO  OHOJIOTUYECKYIO IIEHHOCTh B KA4eCTBE CHIPhS
U PErpecCMOHHOTO aHAIM30B MOKA3bIBAIOT, YTO ISl UCIOJIb30BAHUS B JIGKAPCTBEHHBIX KOMIIO-
3HAYUTENbHAs Pa3HUIA MeXay N2 u 12 o oboum  3urmsx. IlodydeHHBlE JaHHBIE HEOOXOIMMO
NpU3HAKaM, TOBOPUT O CIa0OBBIPAKEHHOM  YYeCTh NPH OILCHKE MPUPOIHBIX MOMYJSIHN S.
BKJaae (hakTopa BBICOTHOTO rpajueHTa B W3-  hoOrtensis kak HCTOYHMKA aHTHOKCHIAHTOB
MEHYHMBOCTh 3TUX Tpu3HaKoB. Koaddumuent

Tab6auma 2 / Table 2
PGSYHbTaTBI AUCIICPCHUOHHOI'O U PEIrpC€CCUOHHOI0 aHAJIM30B COACPKAHUA B(I)I/IpHOFO Macjia U CYMMBI
aHTHOKCHIaHTOB S. hortensis
Results of ANOVA and regression analyzes of essential oil content and the amount of
antioxidants in S. hortensis

Tpusnaku / Signs Bapuamus / |df|  MS SS F h2,% r2 ey
Variation
Conepxanue 3¢pupHoro macina / ®axropras |2 |0.393 0.786 |498.18 |99.40*** | 56.90*** | -0.75***
Content of essential oil Factorial
Ocrarounas |6 |0.0008 |0.005
Remnant

Copeprxanune CyMMBI aHTHOKcHaaH- | @aktopHas |2 |1347.616 |2695.23 9778.72 | 99.97*** | 33.47** | 0.58**
tos / Total content of the antioxidants | Factorial

Ocrarounas |6 |0.138 0.827
Remnant

Ipumeuanue: df — aucno creneneit cBOOOIBI Nyon -1; MS — cpenHmii KBapaT OTKIOHEHUI; SS — CyMMa KBaJpaToB
OTKJIOHeHMit; F — kpurepuit ®umepa; h? — cuna piusHus GakTopa; 2 — ko3QPUIMEHT JeTEPMUHALIUY; Iy — KO3 PUIIH-
€HT KOPPEJSILIMK MEX/y BBICOTHBIM YPOBHEM U M3yYaeMbIM IPHU3HAKOM; * — TOCTOBEpHOCTH Ha ypoBHe P<0,05; ** — Ha
yposae P<0,01; *** — ga yposue P<0,001.

Notes: df — number of degrees of freedom nyon -1; MS — mean square of the deviations; SS — total of squares of de-
viations; F — Fisher’s criterion; h? — factor effect; r>— determination coefficient; ry, — correlation coefficient between the
altitude level and the studied signs; * — validity at the level of P<0,05; ** — P<0,01; *** — P<0,001.

BoiBoab1 Pe3ynbratel 01HO(MAKTOPHOTO AUCIIEPCHOH-
BrIsiBIIeHO BBICOKOE coziepikaHue d(QUPHOTO  HOTO M PErPECCHOHHOTO aHAIM30B TOBOPST O
Mmacna (1.04-1.66%) u anTHokcuganToB (66.6—  c1ab0BBIpaKEHHOM BKIIajie JaKTopa BEICOTHOTO

107.0 mr/r) B ceipbe S. hortensis u3 npupoaHbIX — TpaJueHTa B U3MEHYUBOCTD MCCIICIYyEMBbIX MPH-
nomyysinuii JlarectaHa, 4To TOBOPUT O LIEHHO-  3HaKoB. Koadduiment koppensiuu rxy orodpa-
CTH COOpaHHBIX 00pa3IOB. 3WJT TIOJIOKUTEITEHYIO KOPPEISIITUOHHYIO CBS3b C

Copepxanne >(pUpHOrO Macia ¢ HaOOPOM  BBICOTHBIM TPAJUEHTOM COACPKAHHS CYMMBI
BBICOTHI HAJl YPOBHEM MOpPS YMEHBIIAETCS, a  AHTHOKCHUIAHTOB W OTPHIATEIBHYIO — COJEp-
CyMMapHO€ COJIepKaHHe aHTHOKCUIAHTOB yBe-  KaHMs d(PUPHOrO Macia B HaA3eMHOUW macce S.
JTHYHBACTCA. hortensis.
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