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Annomayus. TIpuBeeHb Pe3yabTaThl H3YUCHUSI IPOAYKTUBHOCTH U HEKOTOPBIX (PU3HUKO-XUMHUYCCKUX TTOKa-
3ateseit ceipbst Symphytum caucasicum Bieb. u S. officinale L., kynsruBupyembix Ha onbITHOM mose MpkyTcko-
ro FAY. B kopMOIPOU3BOACTBE BUIBI HE HCIIOIB3YIOTCS, HO BCTPEUYAIOTCS JaHHBIC O BO3MOKHOCTH MX TIPHME-
HEHUS B CBUHOBOAYECKOM, OBLIEBOJYECKOM M NTHULEBOAYECKON OTPAcisIX KUBOTHOBOACTBA. PacTeHus oriuua-
FOTCSl BBICOKHUM COJICP’KaHHEM B 3€JICHON Macce MPOTEHHA, BUTAMHHOB, 30JbHBIX 3JIEMEHTOB U JIP., XapaKTepH-
3YIOTCsI OBICTPBIMH TEMIAMH POCTA M 3HAYUTEIHHOW MPOAYKTHBHOCTBIO ChIphbsi. B EBpore u AMeprke KOpPHH
S. officinale — opuMHaTBEHOE IEKAPCTBEHHOE CHIPbE, MPHUMEHSACTCS B KA4eCTBE HMMMYHOCTUMYJIHPYIOLIET0 Cpeji-
cTBa B Hay4HOU Meaunuue. B Poccun xopau u nuctes S. caucasicum u S. officinale ucrons3yrores B HapoHO#
MEJHIMHE, HO XUMIYECKHI COCTaB CHIPhS 3THX BHIOB U3YYCH HENOCTaTOUHO. Llenp mcciaenoBaHus — U3ydeHUE
MPOIYKTUBHOCTH CBIPbs HaJ[3¢MHOW U MOJ3eMHOU ¢uroMaccel S. caucasicum u S. officinale, a takxe HexoTo-
PBIX (PU3UKO-XMMHYECKHUX MOKa3aTelel ChIpbs KOPHEH H3ydaeMbIX BHAOB B YCIOBHUSX KyJIbTypHl [IpenOaiikaips.
VYpoxaitHOCTh CHIPbs ONPEICISUTH THIOBBIM BECOBBIM MeTOMOM. OmpeienieHne moKa3aTelsi BIaXHOCTH CBHIPhS,
301161 OOIIIEH, comepkanue (HITaBOHOMIOB B MepecueTe Ha PYTHH, TyOUIBHBIX BEUIECTB B MepecyeTe HA TAHWH U
MoJIncaxapuaoB NpoBoauin corinacHo TpedoBanusIM ODPC u @C PD. B kauecTBe KOPMOBOI KYJIbTYphI K BBIpa-
muBanuio B [Ipenbaiikanbe MokHO pekoMeraoBath S. officinale kak Gomee mpoaykTHBHBIN BUA. MakcuManbHOE
COoflepKaHHe TOJHMCAXapUIOB W JyOWJBbHBIX BEHIECTB B Mepecuere Ha TaHWH OOHAPYKEHO B KOPHSX
S. caucasicum, ¢aBoHOMIOB B mepecyere Ha pyTuH — B kKopusax S. officinale. S. caucasicum u S. officinale —
NEePCHEeKTHBHBIC JIEKAPCTBEHHBIC PACTECHHS U BETEPHHAPHOW M (hapMalleBTHYECKOI MPOMBILIUICHHOCTH H IS
KOPMOITPOU3BOJACTBA, YYHUTHIBAs UX HEAOCTATOYHYIO U3YUYCHHOCTB, HCCIICIOBAHUS 10 COACPIKAHUIO OHOJIOTHYE-
CKH aKTUBHBIX BELIECTB B CHIPbE HEOOXOIMMO MPOIOIKHT.

Knwuesvie crosa: Symphytum caucasicum, Symphytum officinale, ceippe, mpoayKTHBHOCTB, BIIQXXHOCTb,
30712 0011as, (hJIAaBOHOMMBI, TyOUIIbHBIE BEIIECTBA, TOJHCaXapHIbl
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Abstract. The article presents the results of studying the productivity and certain physicochemical parameters
of raw material from Symphytum caucasicum Bieb. and Symphytum officinale L., cultivated in the experimental
field of Irkutsk State Agrarian University. Although these species are not currently used in feed production, there
is evidence of their potential application in pig, sheep, and poultry farming. The plants are notable for their high
content of protein, vitamins, ash elements, and other nutrients in the green mass, as well as their rapid growth
rate and considerable raw material productivity. In Europe and America, the roots of S. officinale are official raw
material and are used as an immunostimulant in scientific medicine. In Russia, the roots and leaves of S. cauca-
sicum and S. officinale are used in traditional medicine, although the chemical composition of these species’ raw
material has not been sufficiently studied. The objective of the study is to investigate the productivity
of above-ground and below-ground phytomass raw material of S. caucasicum and S. officinale, as well as certain
physicochemical parameters of root raw material from these species under cultivation conditions in the
Cis-Baikal region. Raw material yield was determined using the standard weight method. Moisture content and
total ash values were measured according to the requirements of the General Pharmacopoeia Monograph (OFS)
and Pharmacopoeia Monographs (FS) of the Russian Federation. The results showed that S. officinale can be
recommended as a fodder crop for cultivation in the Cis-Baikal region due to its higher productivity. The maxi-
mum content of polysaccharides and tannins (expressed as tannin) was found in the roots of S. caucasicum,
while the highest flavonoid content (expressed as rutin) was detected in the roots of S. officinale. These species
can be considered promising medicinal resources for the veterinary and pharmaceutical industries. Given their
insufficient study, further research on the content of biologically active substances in their raw material is neces-
sary.

Keywords: Symphytum caucasicum, Symphytum officinale, raw materials, productivity, moisture content, to-
tal ash, flavonoids, tannins, polysaccharides
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BBenenune

H3y4yeHue nepcreKTUBHBIX JIEKAPCTBEHHBIX U KOPMOBBIX PacTeHUi uisl (hapManeBTHYECKOH MPOMBIIIUIEHHO-
CTH M CEIbCKOXO3IHCTBECHHBIX OpTaHM3AIlUM SBIAETCS aKTyalbHBIM HAIPaBJICHHEM DPAa3BUTHUS JEKAapPCTBEHHOI'O
pacTeHHEeBOACTBA U KopMonpou3BojcTBa Poccun. Ocoboe BHUMaHME yAeIseTCs MOUCKY HOBBIX BHJIOB, 00aia-
IOIIUX TPOTHBOBOCIATUTEIBHBIM ACHCTBHEM, aHTUMHUKPOOHOH aKTHBHOCTBIO, MIMMYHOCTHMYJIUPYIOIIUMH CBOH-
crBamu. K TepCIEeKTHBHBIM BHIAM COOTBETCTBYIOIUIErO JeHCTBUS MOkHO otHect Symphytum officinale L.
(oxomHUK JekapcTBeHHbII) 1 Symphytum caucasicum Bieb. (oxomHuk kaBkasckwii).

Pox Symphytum L. (OKOmHHK) BKIIFOYaeT OKOJIO 25 BHAOB JICKAPCTBEHHBIX, ACKOPATHBHBIX H KOPMOBBIX pac-
TeHuid cemeiicTBa Boraginaceae (BypauHHKOBEIC), apeal IpoU3pacTaHus poJa JOBOJIBHO MHPOKHi — o1 Cpenu-
3eMHOMOpbsl U KaBkaza no 3amaanoit Cubupu. B EBponeiickoii yactu Hambosee pactpocrpanen S. officinale,
Ha Kagkasze — S. caucasicum. B TIpenbaiikanse S. officinale cuuraercs 3aHocHbIM BHOM (0OHApYKEH B OKpeCT-
HOCTSIX Y COJNBCKOTO p-Ha, moc. Tanesasl) [Yenurora u ap., 2008].

WmeroTcss naHHBIe O TOM, 4YTO pox Symphytum mnpuMeHseTcs B KadecTBe KOPMOBOH KYJIBTYpBI
B CBUHOBOJIYECKOI M NTUIIEBOJUYECKON OTPACIIAX, XOPOIIO MOeAaeTCs OBLAMH U kKo3aMu [MenseneB, CMeTaHHU-
koBa, 1981]. IlepcriekTiBa MpUMEHEHNUSI OKOITHUKOB B KOPMOIIPOH3BOICTBE 00YCIIOBIICHAa BBICOKON MPOIYKTHB-
HOCTBIO Ha/I3eMHOIT (uToMaccel, nonronerreM B Kyiabrype (10-15 ner), panHeil Bereranuei, ycToi4nBOCTHIO
K BECCHHUM U OCEHHUM HOHI)KEHUSIM TeMIIepaTyphl, Xopoieil oraBHocThIO [JlapuH, 1953; Mensenes, Cmeran-
HHUKOBa, 1981], BEICOKMM collepKaHHEM B 3€JI€HOM Macce MPOTEHHA, BUTAMHHOB, 30JIbHBIX 3J1eMeHTOB [MenBe-
neB, CmeranHukoBa, 1981]. OKONHUKY PEKOMEHAYIOTCS Al BBIPALIUBAHUS B KYJIbType Ha CEHO, CEHHYIO MYKY,
BUTAMUHHYIO NacTy, ceHax u cuioc [Jlapun, 1953; Mensenes, CmerannukoBa, 1981]. Pactenue cunraercs He-
IUIOXUM MeJoHOCOM [AXKkyOekoBa, Tamaxuna, 2020].

HanzemHas gacth U KOpHH Symphytum npuMeHSIOTCs B HAPOIHOH MEAMIMHE B KaueCTBE NPOTHBOMHKPOO-
HOTO, IPOTUBOBOCHAIUTEILHOIO U UMMYHOMOIYIUPYIOLIETO cpeacTBa. MccnenoBaHus y4eHbIX MOKa3ald, 4To
B KOPHSIX M B TpaBe pacTeHUs oOHapy>keHbl ajutaHTouH [TamaxnHa, AxkyOekoBa, Uttues, 2019], denonbHbIE
COCIIMHEHHUSI, TIOJTHCaXapH/Ibl, TIIMKOMEIITHIBI 1 HEKOTOPBIC TOKCHYHBIC TMPPOITI3HIMHOBEIC ankanousas [Salehi et
al., 2019]. S. caucasicum omiMyaeTcst BHICOKAM COZAEPXKaHWEM Jla3nokapnuHa [3y3yk u ap., 2004]. Tpenapatsr
13 OKOIHHKA 00JIaJal0T BBICOKMM AHTHOKHCIMTENBHBIM, aHTHIHUIIONEPOKCHIAHTHBIM M IPOTHBOBOCHAIUTEIh-
HBIM JICWCTBHUEM, aHTUMUKPOOHON akKTHBHOCTBIO [ AXKyOekoBa, Tamaxuna, 2018]. CorpyaHuku HHCTUTYTa (hap-
makoxumun uM. U.I'. Kytatenaaze n3yunian BOZOPacCTBOPHMEIE BEICOKOMOJIEKYISAPHBIE (PaKINH MTOJINCaXapH-
JIOB JINCTHEB S. CAUCASICUM W BBISBHJIM BBICOKYI0 aHTHKOMIUIEMEHTAPHYIO W aHTHOKCHIAHTHYIO aKTHBHOCTB,
YKa3bIBAIOL[YI0 Ha BO3MOXKHOCTb MX HCIIONB30BaHMs B Kau€CTBE MPOTUBOBOCHAIUTENBHBIX M PAHO3a)KUBJISIO-
IIMX areHTOB IIPH JICYEHUN paH pasindHod stnosornu [bapbakanze u np., 2010]. Uccnenosarenu Ydumckoro
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uncturyta xumud PAH coBmecTHO ¢ ydeHbiMu [ISTHrOpCKOro MeauKo-(papMaleBTHYECKOTO HMHCTHTYTa U
Vumckoro uncruryra 6uonoruu PAH u3y4niv coCTaB JIMITHIOB W JHUIIO(QUIBHBIX KOMIIOHEHTOB ceMsH S. of-
ficinale, unaeHTHOUIMPOBAIE U OMPENENUIIHA COIEPKAHUE HEUTPAIBHBIX U IIOJSAPHBIX JIHUITHIOB, & TAKIKE COCTAB
KUpHBIX kucaoT [FOHrycoBa u ap., 2016].

B Poccun kopHu U suethst S. caucasicum u S. officinale mpuMenstoTcst HCKITIOUUTENBHO B HAPOJHOM MEITH-
[MHE, XUMHYECKHUI COCTaB CHIPbS OSTHX BHIOB H3YYCH HEIOCTATOYHO, B KOPMOIPOHM3BOICTBE BHIbI
HE HCIIONB3YIOTCS.

B Espome m Amepuke kopuu S. oOfficinale cumrarorcsi 1eHHBIM JIEKApCTBEHHBIM CBHIPbEM, MpENapaThl
13 KOPHEH PacTeHHs MPUMEHSIOTCS B KAYECTBE MMMYHOCTHMYJIMPYIOLIEr0 CPEACTBA B HAYYHON MEAULIUHE.

HWccnenopanusi 10 HW3YYCHUIO OPOAYKTHBHOCTH M COJIEPIKAHHIO OHMOXMMHYECKOTO COCTaBa CHIPHS
S. caucasicum u S. officinale B ycnoBusix kynbrypsl [IpenGaiikanbst paHee He NPOBOMMINCH. [[Jisi BBIABIEHHS
HEPCIEKTUBHOCTH MCIOJIB30BAHUS CHIPbsI B )KMBOTHOBOJICTBE IIPOBEJICHO OMPEIEIICHHE YPOXKANHOCTH HaI3eM-
HoOil (uroMaccel. YumThiBast, uto ceipbe KopHeit S. officinale ycnemto npumensieTcst BoO MHOTHX €BpOMEHCKUX
crpanax u CIIIA B xadecTBe 0(HIMHATILHOTO, ObUIA MIOCTABIEHA 3a]a4a H3yIEHUS! IPOAYKTUBHOCTH TIOI3EMHOM
(buTOMaCCHl M MPOBEICHHE NEPBUYHBIX UCCICHOBAHMI 10 COIEPKAHUIO OMOJIOTMYECKH aKTHBHBIX BEIICCTB B
CBIPBE MOI3EMHBIX OPraHOB PACTCHUIA.

Llens wcciemoBaHMs — W3ydYCHHE MPOAYKTHBHOCTH CBIPbSI HAIA3€MHOM U IMOA3EMHONM (PUTOMACCHI
S. caucasicum u S. officinale, a Taxke HEKOTOPBIX HH3UKO-XHUMUYECKUX MOKA3aTENICH CHIPhSI KOPHEH H3y4aeMbIX
BHJIOB B YCIIOBHSX KyJbTypsl [Ipenbaiikanssi.

MaTepna.m)l H METOAbI UCCJICI0BAHUSA

OOBeKT HCCIEeIOBAHNUS — CHIPhE HAM3EMHON U TMOI3eMHO# GuTomacchr S. caucasicum u S. officinale. Ceipbe
OBUTO cOOpaHO HaMH C KOJUICKIIMOHHOTO ydacTka ombITHOro moist Mpkyrtckoro AV Ilpenbaiikames (MpxyT-
CKHUH p-H).

S. caucasicUm — MHOTOJICTHHK C OJHHOYHBIMH TOJICTHIMH
creOmsimu (BicoToir 40—60 cM) W PO3ETKOW MPUKOPHEBBIX JIH-
CTBEB, OTMHparOIuX K 1BereHuto (puc. 1). Kopresumie ykopo-
YEHHOE, BEPETCHOBUAHOE, C JIIMHHBIMHA TOJCTBIMH KOPHSIMH.
Ctebnu OOBIYHO OJUHOYHEIE, JOBOJBHO TOJICTHIE, C HEOOIBIIUM
KOJIMYECTBOM HEJIMHHBIX OOKOBBIX NMOOETOB, TaK K€, KaK M JIU-
CTbsl, KOPOTKO-CEPOBATO WJIM MYIIMCTO-MOXHATO OIyIlEHHBIE.
CrebmneBble JTUCThS MHOTOYHCIEHHBIE, MIPOJOJITOBATHIE WM Sii-
LEBH/IHbIC, HW)KHHE JINCThSl HA JJIMHHBIX YepelIkax ¢ OKPYIIIbIM
OCHOBaHHEM, BEPXHHE U CPEIHHUE JINCThSI HA KOPOTKOM YepelKe
WM CHJISTYME ClIeTKa Hu30eraromye Ha crebeib ¢ KIMHOBUIHBIM
ocHoBanueM (5-10 cm mmHOH, 2—4 cMm mmpuHO). Ha kKoHIax
cTeOell M BepXHUX OOKOBBIX MOOETOB (DOPMHUPYIOTCS HEMHOTO-
I[BETKOBBIE, OE3JIMCTHBIE, OJJHOCTOPOHHE 3aKPyUYCHHBIC 3aBHTKH,
NPU OTIBETAaHWHM BBHITPSAMIISIOIINECS B PHIXJIBIE KOPOTKUE KUCTH.
[T1o10HOXKH cepoBaThle MyIINCTO-MOXHATHIE, MOHUKaomue (3—
5 MM JunHOM). Yameuka cepoBaTast JKeJIe3uCTO-OIyIIeHHast 3y0-
YyaToOHa/Ipe3aHHas, Y3KOKOJIOKoibuaras (4—6 MM JiIMHON), npu
wiojax ypeianuuBaromasics (1o 8—15 mm). Benuuk (1o 15 mm) —
royiy0oi, TpyOka BeHuMKa (7—8 MM JUIMHOI) 3aMETHO IUIMHHEe
Yalieykl, OTIU0 KOJIOKOJIBYATHI C TPEYTrOJbHBIMU KOPOTKHUMH
3yonamu. [Tnoxer — opemkn (3—5 MM anmunoi). [Iponspacraer no
nojisHaM, onymkam u Jecam KaBkaza. Bunx cOmmkaercs
¢ S. officinale cBouMu Hu3OerarOIUMKU BEPXHUMHU JUCTHSIMH U
OTJIMYAETCS aHTOIIMaHOBBIMU BeHunkamu [[lomos, 1953].

S. officinale — MHoromeTHee MHONMKAPIUYECKOE PpACTCHHE Puc. 1. Symphytum caucasicum
C JUIMHHBIMHU TOJICTBIMH KOPHSAMH M OJMHOYHBIMHM MOIIHBIMH,

TOJICTBIMA H  BbICOKUMH cTeOmsimu  (50-100 cMm  BBICOTOH),

B BEpXHEH 4acTH CHUJIbHOBETBHCTHIC, I'YCTO ILETHHHCTO-MOXHaThie (puc. 2). BepXHUe THCThsI C KIIMHOBHIHBIM
OCHOBaHHEM, COJIDKEHHBIE, CUASYNE, B BEpXHEH 4acTH HHU30eramooire BJOJb CTeOis, 10 KPalw KPYITHOBOJIHH-
creie. CTeblieBble JTUCThS MHOTOYUCIICHHbBIE, KPYIIHBIC, TPOIOJITOBATHIE, JNTMHHO3a0CTPEHHbIE Ha KOHIe. Hik-
HHE JIMCThS OKpYIJIbIe MPU OCHOBAaHWH, HA JJIMHHBIX Y3KOKPBUIATHIX 4Yeperikax. JIMCThbs CBEpXy KECTKO-
HIETHHUCTBIE, CHU3Y CEPOBAThIC OMYIICHHBIC MJIM MOYTH TOJIbIC, CPEIHSS KHUJIKA CHHU3Y JUIMHHOIIETHHHCTAS.
KopHeBuie MomiHoe, KOPOTKOE, C JUIMHHBIMU TOJICTBIMHM KOPHSIMH. 3aBUTKH B Havaje LIBETCHUs TyCThIE, TIOHHU-
Kalolllie Ha BEPXYIIKEe, 4acTO MeTellbuaThle, M03JHee BHINPSIMIIIIOINECS B YAJIHMHEHHbIE U PHIXJIbIE OJHOCTO-
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ponnue couserus. [lnogoHoxku (5—10 MM JUIMHOI) OTTOIIBI-
PEHHO-ILETUHHUCTBIE C SHIEBUIHON WM TPYLIEBUIHON 3y0Oua-
TO-pacce4eHHOH Korode-meTnHUucTod vamedkor (10-15 mm
mmHON). Berumk (15-20 cM mnmHOI) pPO30BBIH, pPO30BO-
KpacHBIH, dalle TPsA3HO-TEMHO-(PHOJICTOBBINA, peke — Oebli,
MEJIKOCOCOYKOBO-IIIETIKOBUCTEIN, TpyOka BEHUMKa BJABOC
JUTMHHEE YalledKH, OTTHO KOopode TPYOKH, OBAIBHBINA C MINPO-
KHAMH, TPEYTOJIbHBIMH M KOPOTKHUMH 3yOuamu. ITmomsr — gep-
HBIE, OyecTAImue, Irajknue, MOJIyCOTHYThIE, SIMIIEBUIHbBIC OpPEII-
k4 (4-5 MM nuHoM). B EBponeiickoll yacTu npouspacraer mno
CBIPBIM JIyTraM, 3a00JIOUYCHHBIM MECTaM, y peK M py4beB B Ta-
€XKHOM M CTEIHBIX 30HaxX, pexke — B Kprimy, Ha KaBkaze, B 3a-
nagHoi Cubupu u Cpenneit Azuu [Ilonos, 1953].

[ToyBbl ONBITHOrO TIOJISL Cepble JIECHBlE, OJM3KHE K
HelTpansHbIM (comepkanue rymyca — 3—5%, pocdopa — 10-15
mr/100 r, kamus — 10—15 mr/100 r, moasmxkHoro azora — 20—40
mr/kr) [Psabwnmna, 2012]. Pe3kOKOHTHHEHTANIBHBIA KIMMAT
paiioHa HCCIEIOBaHMS XapaKTEePU3yeTcs 3HAYMTEIbHBIMU IO-
noBeivu (Oonee 80°) u cyrounemu (okoso 30°) mepemagaMu
TeMIIepaTypsl Bo3ayxa. [IpoloKUTENIBHOCTE JIETHETO TTepruoIa
coctapinsieT 90—110 nmHel, cpeansst TeMmepaTypa camoro xap-
kxoro Mmecsna (urosst) — +18°C, camoro xonoaHoro (sHBaps) —
20°C. Bereraruonnsiii nepuoa — 119—120 aueit [bepkun u ap.,
1993]. YpoxallHOCTh CBIPbSl ONPEACISIM THIOBBIM BECOBBIM
METOJIOM B YETBIPEXKpPATHOU noBTOpHOCTU. HanzemHyro yacts
CBIPBS CPe3aIM HOXKHULAMH Ha ypoBHE 2—3 CM OT IIOBEPXHOCTH
MOYBBI, TO/A3EMHYI0 YaCTh BBIKAIBIBAIM CaJOBOW JIOMATOH
Ha ITyOHHY 3aJIeTaHus KOPHEBOW CHCTEMBI PaCTEHHS.

Omnpenenenne MokasaTemst BIaXHOCTH [OnpeaeneHne BIaKHOCTH. .. 3J1. Pecypc], YACIOBOH IOKa3aTeb 30-
76l obmmedt [O0mast 301a: 311 pecypc] onpenensu coryacHo TpeboBarmsiM Dapmakomnen. KommdecTBerHoE co-
nepxanue (GpraBoHOMIOB — MEeTOJ0M Y D-CIIEKTPOCKONNY CIUPTOBBIX BBITSKEK, JUIA ()JIABOHOB M (HIIABOHOJIOB,
B YaCTHOCTH PYTHHA, XapaKTEePHHI JBa MaKCHMyMa TOTJIOMEHUS — KOPOTKOBOJTHOBBIN (258—260 HM) U [UTHHHO-
BOJHOBBIH (362 HM), pu 3ToM B nipucyTcTBrn AlCl3 0Opa3yercs 6aTOXpOMHBII CIBUT JUIMHHOBOJIHOBOW MOJIO-
CBI ¢ 00pa3oBaHMEM MaKCHMyMa IpH JUIMHE BONHBI 412 HM (aHanuTudeckas AnuHa BosHbl) [Ilactymseit cym-
KH...: 31 pecypc]. lyOunbHbIe BellecTBa B Iepecyere Ha TAaHWH ONpeAessUId IepMaHraHOMETPHYECKUM METO-
nom [Ompenenenne cojepxkanus...: 3i1. pecypc]. Jus onpeneneHus: morcaxapuoB HCIOIB30BATH METOIUKY
KOJINYECTBEHHOTO OIpeeNICHHs MTOIUCaxXapua0B B TpaBe yepeisl [Uepeas! Tpexpas3aeibHoil. .. : 311. pecypce]. [dns
oTIpeieNeH s NIPUBEICHHBIX MTOKa3aTeIel HCIOIb30BaM CHIPhE KOPHEH pacTeHUH YeTBEPTOro roja KHU3HH, Mo-
BTOPHOCTH OIIBITOB YeThIpeXkpaTHas. OOpadoTKa SKCIEPUMEHTAIBHBIX AaHHBIX IPOBE/IEHA C MCHOIb30BaHUEM
nporpammsl Statistica, MS Ecxel 97.

Puc. 2. Symphytum officinale

Pe3y.m)TaT1,1 HCCJICI0BaAaHUA

Mopdodonorugeckue ocobennoctu S. officinale u S. caucasicum mpu uaTpOAYKIMH B yciaoBusix [Ipenbaiika-
TSt U3y4arotcs corpyaaukamu Mpxyrckoro I'AY [Tynrpuxosa, Xymonorosa, 2020, 2021, 2025; XyzoHoroBa u
ap, 2020; Tynrpukosa, 2023]. OnTOreHeTHUECKHE 0COOEHHOCTH OKOIHMKA M3yueHbl Ha nmpumepe S. officinale
[TynrpukoBa, XynoHorosa, 2022]. B ycnoBusix KyieTypsl Wpkytckoro paiiona Ilpenbaiikanes S. officinale
YCIIEITHO NPOXOIUT 3 TMEepHoJia OHTOreHe3a: JaTeHTHBIH, BUPTUHUIBHBIN M TeHepaTUBHbIN. Bcxoabl, ToBEHMIIb-
Hble, IMMAaTypHbIe 1 BUPTHHWIBHBIE 0CO0M (OPMHUPYIOTCS B NEpBBIE 3 Mecsla KU3HU. 3anBeTaeT Ha 1—2 rojsl
JKM3HHU, B CPEJJHEBO3PACTHOE COCTOSIHUE BeTynaeT Ha 3 roz. Ha 4-f rox »KU3HM OCeHBIO y pacTeHuil Habro1aer-
Csl TIpoliecC MapTHKYJISIMU, OT TI0YEK BO30OHOBIICHNUS HA CIEAYIOIIUHA IoJi HAYMHAIOT OTPACTaTh HOBBIE OOETH.
VY pacrenuii HaGmonaeTcsa 2 reHepayy mooeros (0T CepelMHbl Mast 10 CepeNHbI OIS, U C UIOJIS IO aBryCT—
centsa6pp) [ Tynrpukosa, Xymnonorosa, 2022].

S. officinale oTnuuaercst BEICOKOW NMPOAYKTHBHOCTHIO HAI3€MHOU W TMOA3EMHOM Macchl. Tak, Macca ChIpbs
tpasel y S. officinale Bospacraer ot 120.1 v / 1 ocobu (Bo3aymIHO-cyxoro) B 1-i rox wu3um g0 1174.1 r /
1 ocobu (Bo31.-Cyx.) Ha 6-i TOA, Macca ChIphbsi KopHed — oT 1.2 kr / 1 ocobu g0 8.1 kr / 1 ocobu (Bo3m.-cyx.)
cooTBeTcTBEHHO (Tabi1. 1). Bonee MemieHHbIe TeMIIBI pocTa HaOOAAI0TCA y S. caucasicum, Haj3eMHas macca
CBIpBs y BHJA Bo3pacTaeT oT 66.0 T/ 1 ocobu (Bo3a.-cyx.) B 1-it rox swm3Hu 10 518.3 7/ 1 ocobu (Bo3m.-CyX.)
Ha 6-¥ Tox1, Macca ChIpbsl MOA3EMHBIX OpraHoB B 1-if ron *wu3Hu cocrasmser 0.4 kr / 1 ocodu, Ha 6-if rox —
1.2 kr/ 1 ocobu (BO31.-CyX.).
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[Productivity of aboveground and underground phytomass of the raw material]

HpOI[yKTI/lBHOCTb Ha}I3EMHOﬁ Hu HOHBCMHOﬁ q)HTOMaCCI)I CbIPbA

Tabuumna 1

Bu T'on xu3HU
8 1 rox | 2 rox | 3rox | 4 rox | Srox | 6 ron
Hanzemuas gputomacca, r (Bo3a.-cyx.) (M+m)

S. officinale 120.1+£0.9 160.3+2.3 200.2+£2.0 350.3+£3.3 520.2+4.6 1174.1£5.1
S. caucasicum 66.0+0.7 96.42+0.8 171.05+1.5 245.4+1.6 316.00+3.7 518.3+2.2
Moa3emuas puromacca, Kr (Bo3a.-cyx.) (M+m)

S. officinale 1.2+0.2 1.9+0.4 3.2+£0.5 5.1+0.0 6.5+0.7 8.1+0.6

S. caucasicum 0.44+0.05 0.8+0.1 0.9+0.1 1.1+0.3 1.1+0.5 1.2+0.1

IIpumeuanne: M — cpenHee apupmerndeckoe, M — omuoOKa cpeHero apuhMEeTHIECKOTo.

Bbuoxumuueckue nokaszatenan ceipbs S. officinale u S. caucasicum B HacTosiiiee BpeMst H3yUeHbI HEAOCTATOY-
HO, Yallle BCTPEYAIOTCSl CBEJCHUS 10 COJEPKaHWI0 HEKOTOPhIX BAB B chIpbe HaJ3eMHBIX OPTaHOB PacTEHHH,
pexe — o OMOXMMHYECKOMY COCTaBY ChIPbSI KOPHEH.

CornacHo NUTEpaTypHBIM JaHHBIM, B chiphe nuctheB S. Officinale, cobpannoii B Kannuuurpamckoit 061.,
6bu10 OOHapyxeHo 57.1+5.3 mMr% pytuna, 330.44+32.9 Mr% katexuHoB, 747.9+73.6 Mr% neiiKoaHTOIMAHOB
[MacnennukoB u np., 2014]. Cymma monucaxapuioB B JHCThsx S. caucasicum (B I'pysumn) cocrasuser 7.1%
OT BO3AYIIHO-CYXOW Macchl JucTheB [bapbakamnze u ap., 2007, 2010]. PesymbraTel ucciuenoBanuii o0Imero co-
nepxxanus (peHonoB npu skcrpakumu S. officinale mokasanm, d4to obmiee coxepkanue GeHona B SKCTpakTe BUAA
cocraBmio 1.566...1.906...2.069 mr GAE Ha rpamm cyxoro mopomka [Syarifah, Suryadi, Mun'im, 2022]. B
KopHsX S. caucasicum KabapauHo-bankapckoit Pecriyonmiku o6Hapyxkens! ankaizonast — 0.31...0.48% (acmepy-
MUH, SXUMUINH, 3XUHATUH, TCJIMOTPHH, JTa3uokapnuH) U ajutantous — 0.29...0.52% B nepecueTe Ha aOCOIOTHO
Cyxo0e BEIIeCTBO, ppyKTo30coaepxkaiiue yrineBoasl — 44.0-51.4% B mepecyere Ha BO3IYIIHO-CYXYIO Maccy [AX-
KybekoBa, Tamaxuna, 2018]. MakcuMmanabHOE cofep)kaHUe aJUIAHTOMHA B KOPHAX PAaCTEHUS OTMEUEHO OCEHbIO, B
koHile Bereranmu pactenuit (0.915 %), B dase miomoHONICHHS COJACPKAHUE ATUIAHTOMHA CHIKaeTrcs B 1.5-2
pa3a, B YCIOBHSIX HHU3KHX TEMIIEPATyp M BBICOKOW COJHEYHOW pajHalid B Topax CoOJEp)KaHWe aJUIaHTOMHA
B chIpbe KopHeit Symphytum noseimiaetcs B 1.2 pasa [Syarifah, Suryadi, Mun'im, 2022].

PesynbraThl uccienoBanuii GU3NKO-XUMHUYECKUX TOKa3areneil coipbs kopHeit S. officinale u S. caucasicum,
KyIbTHBUpYeMbIX B [IpenOaiikanbe, mpeacraBineHsl B Tabn. 2. Jns onpenesneHus NPHUBEACHHBIX ITOKa3aTelseH
HCIIOJIb30BAJIN CHIPhE KOPHEH pacTeHUI YeTBEPTOTO rofia )KU3HH.

Tabmuma 2
Pe3yabTaThl onpe/esieHusi HEKOTOPBIX (PU3MKO-XHMHYECKHUX MOKa3aTeleil chipbs KopHei Symphytum

[Results of tests on some physicochemical parameters of Symphytum root raw material]

3omna 06- ®naBoHou bl B iepe- | JyOunbHbIE BelecTBa
Bun Braxuocts, mas, % cdeTe Ha PyTHH, % B [IEPECUYETE HA TAHUH Hoamcaxapuet,
0, 5 /0 s /0 ’ 0,
% (Mm) (M£m) (M+m) % (M+m) 6 (Mim)
S. officinale 5.27+0.05 6.3040.07 0.08+0.005 2.28+0.10 6.95+0.46
S. caucasicum | 6.40+0.02 6.16+0.04 0.024+0.001 2.53+0.15 10.40+0.09

IIpumeuanne: M — cpennee apudmerndeckoe, M — omImOKa CPEeIHETO apHUPMETHIECKOTO.

IMokasaren BIaXHOCTH W OOLIEH 301161 00pa3OB CHIPbsI KOPHEH HCCIEAyEMbIX BHAOB paHee He ObLIN U3Y-
deHbl. BIaXHOCTh 0OpasIloB ChIpbsS KOpHEH KyjbTHBHpyembix pactenmii S. oOfficinale cocrasmser 5.27% wu
S. caucasicum — 6.40%. Conep:xkanue 0o0IIei 3061 B 00pasiiax KOpHEW M3ydaeMbIX BUIOB OKa3aJloCh JOBOJBHO
cxoaHbM (6.16-6.30%).

Conepxanue cyMMbI (DITaBOHOMIOB B MepecueTe Ha PYTHH B ChIphe KOpHEH BHmoB Symphytum cocrasmsier
0.02-0.08%, myOmibHBIX BEmIECTB B mepecuyere Ha TaHuH — 2.28-2.53%, nommcaxapumoB — 6.59...1.40%
(B MUTEpATypPHBIX UCTOYHHKAX JaHHBIC MO COMCPIKAHUIO (DIABOHOHMIOB B TMepecyeTe HA PYTHH, JTyOWIBHBIX Be-
IIECTB B IiepecyeTe Ha TaHHH, ONMCcAaXapHIoB B chipbe KopHei S. officinale u S. caucasicum e HaiineHsr).

Jakiouenue

B kauecTBe KOPMOBOU KyJIBTYPHI K BhIpaIluBaHuio B [Ipenbaiikaape MoxHo pekomengosats S. officinale kax
6otee TIPOMYKTUBHBIN BHJI, PACTCHHE OTIINYACTCS OBICTPHIME TEMITAMH POCTA W PA3BUTHSI, BRICOKOM OHOIOTHYE-
CKOW MPOJYKTUBHOCTBIO Kak Haja3emHoi (1174.1 r/ 1 ocobu), Tak u moazemuoi ¢puromaccst (no 8.1 kr / 1 oco-
6w, BO3/1.-CyX.). MakcuMaibHasi Macca ChIpbsl BBISIBIICHA y PACTEHUE 6-TO roja »u3HH. Macca ChIpbsi TPaBbl
kopHeii S. officinale na 6-ii roj *xwu3HM GoJIbIIIE MacCHl ChIph S. caucasicum B 2.2 u 6.6 pa3 COOTBETCTBEHHO.

W3yveHne XMMHUYECKHX MOKa3areneid celpbs kopHei S. officinale u S. caucasicum cBHAETENBCTBYET O TOM,
YTO MOJNMCAXAPUIOB U AyOHIbHBIX BELIECTB B IIepecyeTe Ha TAHUH OOJIbLIE COACPKUTCS B ChIpbe S. caucasicum,
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¢bnaBoHOMIOB B MepecueTe Ha pyTuH — B KopHsax S. Officinale. S. officinale u S. caucasicum — nmepcriekTHBHBIC
JICKApCTBEHHBIC PACTCHUS Ui KOPMOMPOHU3BOJICTBA, BETCPUHAPHOI U (apMaleBTUYECKOH MPOMBIILICHHOCTH.
VuuThIBas HEAOCTATOYHYIO M3YyYCHHOCTh BHJOB, HCCIICMOBAHMUS MO COACPIKAHUIO OHONOTHMYCCKH aKTHBHBIX Be-
IIECTB B PACTCHHSX HEOOXOAMMO IIPOIOIIKHTB.
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