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MwuHepanbHble BelecTBa KaK KOMMOHEHT mMeTabonmM3mMa /ieKapCTBEHHbIX pacTeHUA AOMNOAHANT U
ycuUnuMBalT MX fieyebHoe BO3AeNCTBME Ha opraHu3m [1]. Ocobblii MHTepec Bbli3biBaeT KasibLuWii, KOTOPbIiA
yyacTByeT B npoLieccax nepefayun HepBHbIX MUMNYNbCOB, 06ecrneynBaeT paBHOBECUE MEXAY NpoLeccaMu BO3-
B6Y)XOAEHNA U TOPMOXEHUSA B KOPE rO/IOBHOrO MO3ra, Urpaet 60/blUY0 POJSib B Perynsaunm cokpaTMmMocTu
CKeJIeTHbIX U cepfeydHblX MblIlWL, B/INAET Ha KUCNOTHO - LLE/IOYHOE paBHOBECME OpraHu3ma, obecneymsaeT
aKTUBHOCTb psfa (hepMeHTOB U T.A4. JIeKapCTBEHHble pacTeHUs, B KOTOPbIX Makpo - U MUKPO3/IEMEHTbI
HaxogaTcs B OuoycBosieMol copme, MOryT ObiTb 3W(EKTUBHBbIMU A1 HOpManmM3auun MUHEPasIbHOro
6anaHca [1].

JIncTbsa Kpanuebl ABYAOMHOM ABASAIOTCA OPUUMHANIBbHBIM PacTUTe/IbHbIM CbIPbEM, BKOUYEHHbIM B
e X1 nsg. [2]. OCHOBHOE NpUMeHEHME CbipbsA U NpenapaToB Ha ero 0OCHOBE HaXOAMUT B KavecTBe KPOBOOCTa-
HaB/IMBaOLLEro cpeacTBa. JaHHbIN hapMaKosormyeckumii adhhekT, B OCHOBHOM, NMPUCBOEH cofepyKalimumcs B
NINCTbAX KpanuBbl XXMpopacTBOpMMbIM BUTaMuHaMm rpynnbl K [3]. OgHaKo, N3BECTHO TaKXe, YTO B Kpanuse
COMIEPXKUTCA 3HAYUTE/IbHOE KOIMYECTBO OKcasiaTa KasblLms, CONPoBOXKAalOLLero B Buje Apys, nposogstiune
ny4ykn pacteHus [4]. ButammnH K B neyeHn cnocobCTBYeT CUHTE3Y creynduryecknx 6eKoB U pepMeHTOB
CBepThIBaOLLLEl/ cnCTeMbl KPOBU, a KasbLuii B Naa3Me y4yacTBYeT B MpoLueccax Ux akTueaumm. MIMeHHO Ha
CUHeprusmMe AelicTBUS OCHOBaH KPOBOOCTaHaBNMBalOLW M 3dhheKT KpanuBebl, B pe3ynbTaTte 4Yero oHa MMeeT
LIMPOKOEe MPUMEHEHME B MPaKTMYeCcKoli MeauLMHe, HECMOTPS Ha MPeACTaB/IeHHbIA aCCOPTUMEHT CUHTETU-
YEeCKMX NleKapCTBEHHbIX NpenapaToB. OgHako B ®C OTCYTCTBYIOT METOAUKN KOSTMYECTBEHHOTO OnpeaeneHuns
OelCTBYIOLNX BELLLECTB, YTO He COOTBETCTBYET COBPEMEHHOMY YPOBHIO pa3BUTUSA hapMaL,eBTUYECKON HayKun
B uenom [2].

O6bIYHO MMHepanbHbIA COCTaB pPacTeEHWUIA onpeaenseTca aTOMHO-abCopOLMOHHBIM METOAOM Mocne
CYX0ro m MOKporo 03osieHns [1,5,6]. B poccuiicknx n 3apy6exxHblX HOpMaTUBHbIX AOKyMeHTax (HA) B ne-
KapCTBEHHbIX CYGCTAHLMSAX N NEKAPCTBEHHbIX hOpMax, COAepPXKaLlnX KanbLuii, NOHbI 3TOF0 MeTasna onpe-
[ensT KOMM/IEKCOHOMETPUYECKUM TuUTpoBaHmem [7-10]. MN3BeCTHbIMU y4yeHbIMU [1epBOro MOCKOBCKOIO
rocyapCTBEHHOro MeAULLMHCKOro yHuBepcuteta um. .M. CeyeHoBa B obnactu papmakorHosum (Copokun-
Ha A.A. c coaBTopamun) pa3paboTaHa 1 3anateHTOBaHa MeTOAMKa KONMMYECTBEHHOIO OnpeaesieHns Kanbuns n
MarHums B /1IeKapCTBEHHOM pacTUTeNbHOM cbipbe [1,5,6]. OaHako, B cnocobe He 060CHOBaHbl ONTUMasibHbIE
YCNOBUSA U3BMIEYEHUS KasbLIUS N MarHUS N3 N3y4aeMoro Cbipbs.

Llenb HacTosILEro nccnefoBaHMs - COBEPLUEHCTBOBaAHME METOAMKN KOMM/IEKCOHOMETPUYECKO-
ro KOSIMYEeCTBEHHOIO ONpeAesieHNs COAEPXKaHNSA KanbLMsa U MarHUs B INCTbAX Kpanuebl ABYAOMHON C 3KC-
nepuMeHTasibHbIM 060CHOBaHWEM OMTUMAaNbHbLIX YC/I0BUA N3BNEYEHUS MUKPO3/IEMEHTOB M3 MU3y4aeMoro
CbIpbA.

JKcnepuMeHTanbHas 4acTb. B KadecTBe 06bekTa mccnefoBaHWS MCMNOMb30BasiM rOTOBOE W3-
Me/lb4EHHOEe Cbipbe JINCTbEB KpanuBbl ABYAOMHOW B (hMNbTp-NakeTax, BbinyckaeMoe 3A0 «3[0p0Bbe» U
npuobpeTeHHOoe B anTeuHol ceTu r. BopoHexa.

KonuuyectBeHHOe onpegeneHune: okosao 4 r usmeslb4eHHOro Cbipbs (TOYHAA HaBeCKa) C pa3mMepom Ya-
ctumy 0,5-1,0 MM NoMeLlalT B KOHUYECKYIO KONBYy BMeCcTUMOCTbIO 250 M, npubasnsatoT 200 Ma BoAbl 04N~
LWeHHOM. Konby npucoefnHAT K 06paTHOMY XONO4UNbHUKY, HarpeBalT Ha KUNsLWen BoAAHON 6aHe B Te-
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yeHue 60 MVH, NEPUOAMNYECKN BCTPAXMBAS /11 CMbIBAHMA YacTUL, Cbipbs CO CTEHOK. 3aTeM Konby ¢ cofep-
YXVMMbIM OX/TXKAAOT A0 KOMHATHOW TemnepaTypbl. M3BnedeHne QUALTPYIOT 4yepe3 GYMaxKHbI puabTp,
CMOUYEHHbIA 9KCTPAreHToM, B MepHYylo Ko/iby BMeCTUMOCTbI0 200 M. Ecniv TpebyeTcsi 06beM M3BIeUeHUs
[OBOAAT A0 METKM BOAONM OUMLLEHHOWA.

OnpegeneHne MarHma: 10 M M3BNeYeHMsI NOMELLAOT B KOGy AN1a TUTPOBaHMUS, NpnbaBnsT 50 Mn
BO/Abl OUYMLLEHHOW, 4 M aMMMaUHOro 6ydepa, HECKO/IbKO KPYMUHOK MHAMKATOpPa NMPOKaTEXMHOBOIO (h1o-
netoBoro v TMTpytoT 0,05 M pacTBOpoM TpuoHa b 10 Nepexoga OKpacky OT 3e/IeHOBATO-CUHEN [0 KpacHO-
BULUHeBOW. Cogep)kaHue mMarHusi B npoueHTax (X) B nepecyete Ha abCOMOTHO CyX0e Cbipbe BbIUMCSIOT MO

thopmyne:

% 9 V. :°,0012 =200 -100 -100
m40 (100 - W,

rae 0,0012 - KonmM4yecTBO MarHms, cooTeeTcTBytowee 1 M pacteopa TpunoHa b (0,05 monb/n), B rpammax; V
- 006béM pacTBOpa TpuaoHa b (0,05 monb/n), noweawero Ha TMTPOBaHWe, B MUIINANTPax; M - macca Cbl-
pbs B rpammax; W - noTepsa B Macce rnpu BbiCyLLWBaHUN CbliPbS B MPOLLEHTAX.

OnpegeneHve Kanbuua: K W3BMEYEHUIO [06aBNASAIOT KPUCTA/IMYECKUI HaTpusa TUapokcua Ao
pH=12,0-13,0 (Mo yHuBepca/ibHOW UHANKATOPHOI Bymare), B pe3ynbTaTe Yero MOHbl MarHus BbiNajawlT B
BMe CTYJEHMUCTOro ocajka rmapokcuga marHus. ssneveHue uabTpyroT Yyepes 6yMaXKHbIA (uibTp. 3aTeM
5 mMn unbTpaTa NoMeLLaroT B KON6y A/ TUTPOBaHUSA, Npm6aBnsaioT 50 M BOAbl OUMLLLEHHOW, HECKO/IbKO
KPYNMMHOK MHAMKATOPa KUCNOTHOIO XPOMOBOIro TEMHO - CUHero n tTutpywTt 0,05 M pactBopom TpusioHa b
[0 Nepexofa OKpacku oT po30BO-CUPEHEBON A0 (OMONETOBO - CUHeN. CofeprkaHne KanbLusa B npoueHTax (X)
B NnepecyeTe Ha abCoMIOTHO CyX0e Cbipbe BbIYMUCAAIOT No opmyne:

™o4 20,002 ®00 MO0 MO0
’ . .5m100- . )
rae 0,002 - KOAM4YeCcTBO KanbLKS, COOTBeTCTBYOWEee 1 M pacTBopa TpuioHa b (0,05 monbk/n), B rpaMmmax;

V - 06bém pactBopa TpuaoHa b (0,05 monb/n), nowepliero Ha TUTpPOBaHWE, B MUWIZIMINTPaAx; m - macca
Cbipbsl B rpamMax; W - noTepsi B Macce Mpu BbICYLLMBaHUU CbiPbs B NPOLLEHTAXx.

O6cy>kaeHMe pe3ynbTaToB. [ yCTaHOBAEHUS NOMHOTbI 3KCTPaKLNU KasbLUa U MarHusa 13 nn-
CTbeB Kpanwusbl ABYAOMHON U3yyanu BAUSHUE pa3mepa YacTul, Cbipbs, COOTHOLLUEHNS CbipbS U 3KCTPareHTa,
ONMTUMasbHOro BPEMEHU N KPaTHOCTU 3KCTpakumm (puc. 1-3, Tabn. 1), aTakxke pH - akcTpareHTa (tabn. 2).

Pa3mep yacTuy, HeoAHO3HaUYHbIM 06pa30M CKa3blBaeTCsl Ha BblAE/EHUN Kanbunsa u marHus mns J1PC.
MarHuii ny4ilie BCero aKcTparmpyercs Npy M3mesibueHUU NUCTbeB Kpanuebl MeHee 0,2 MM. B To >xe BpemMs
Hanbosbllee KOMIMYECTBO KasbLWS B U3BJIEYEHUU HabBMIOAAETCA MPU UCMONb30BaHUU CbiPbsi C Pa3MepoM
yactuy, ot 0,5 go 2,0 mm (puc. 1). Hanny4ywimm akcTpareHTOM A5 BblAeNleHUs Kanbuus ABAseTcs Boja
ouuLeHHasa. Mpu MCNONb30BaHMU KUCAOThI X/I0PUCTOBOAOPOAHON pa3BeeHHOM BO3pacTaeT BbIX04 MarHus
13 JIPC (nouTtun B 2 pasa). 37O CBA3AHO C MHTEHCUBHbLIM paspyLlueHneM X/0pohnAN0B B KUCO cpeae. Bbl-
XO[, XKe KalbLusa Mnpu 3TOM CHUKaeTcs 6onee, Yem B cemb pa3 (Tabn. 2). ABnsAsicb aHTaroHMCTaMy BHYTpU
YKUBOI KNEeTKN, KanbLWii U MarHUii KOHKYPUPYIOT B NPOLLecce CO3KCTPaKumMn. ONTUManbHbIM 3KCTPareHToM
151 O4HOBPEMEHHOI0 BbIJE/IEHUSA AaHHbIX MUKPO3MEMEHTOB SIBNSeTCA BOAA OUULLEHHAsA NPU COOTHOLUEHUM
Cbipbs ¢ pasmepom yactuy 0,5 - 1,0 mm 1 akcTpareHTa 1:50 (tabn. 1u 2).

OnTMManbHOe BpeMsi 3KCTPaKLUW, COrTacHO 3KCMepMMeHTaslbHbIM JaHHbIM, COCTaBUA0 60 MUHYT
(pvic. 2). NanbHeilee yBesiMueHe BPEMEHU, KaK M KPaTHOCTWU 3KCTpParmpoBaHus HelenecoobpasHo, Tak Kak
He NPUBOAMUT K YBE/IMYEHUIO BbIX0A4a MUKPO3aNneMeHToB 13 JIPC (puc. 3).

Mpwn cpaBHEHMU NONYYEHHbIX 3KCMEePUMEHTaNIbHbIX AaHHbIX C pe3ynbTaTamMn onpeaesieHns KaibLuuns
M MarHus B INCTbSAX KpanuBbl ABYAOMHOM B paboTtax CopokuHoi A.A. (c coaBTopammn), yCTaHOB/IEHO, YTO B
pe3ynbTaTe yCOBEPLUEHCTBOBAHUSA METOAMKMU, BbIXOA 3/1IEMEHTOB B M3B/leHeHME MOBbIWAETCA NPUMEPHO B
ABa pasa (Tabsn. 3).

[ns cpaBHEHUA NOMYYEHHbIX AaHHbIX KOTMYECTBEHHOMO ONpeAeieHNs ¢ pe3ynbTaTtaMy COAePXKaHUSA
KanbLUUa U MarHus B HacToe, MPUroTOB/IEHHOM B AOMALLUHMWX YC/I0BUAX, MPOBOAMAN OMnpefesieHne MUKPO-
3/1eEMEHTOB B M3BJ/IEYEHUN, MOJSTYHEHHOM Mo MeToauke D X1 [2], a TakKe cornacHoO peKoMeHAauMsam Ha yna-
KoBKe (Tabn. 4). AaHHble Tabnuubl 4 CBUAETENLCTBYIOT, UTO B Ka4eCcTBE KPOBOOCTaHaBNMBAIOLLLErO CPeACTBa,

onTnMalibHbIM ABAAETCA MPUMEHEHME HACTOA U3 JINCTbEB KPanuBbl AByAOMHOVI, nonyyeHHoro no e XI.
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Puc. 1. Cogep>kaHne Kasibumsa U MarHus B U3BJ/ieHeHN B 3aBMCUMOCTM OT pasmepa YacTul,

Tabnuua 1

BnnaHwme COOTHOLWLEHUNSA CbIPpbA N 3KCTpPareHTa Ha U3B/IeYEHME KalbUunUAa N MarHus

U3 TNCTbEB Kpanuebl ABYAOMHOM

Cogep>kaHue, %

Ne n/n COOTHOLLEHME CbIpbs N 3KCTPareHTa . .
Ka/bLiA MarHuim
1 1:10 0,7559 0,4847
2 1:25 0,9769 0,6025
3 1:50 2,1788 0,8095
4 1:100 1,8848 0,8123
Tabnuua 2
BnnaHme akcTpareHTa Ha u3BfiedyeHne Kanbunma N MarHus
M3 INCTbEB KpanuBbl ABYAOMHOM
Cogep>kaHue, %
Ne n/n OKCTpareHt pH-3akcTpareHTa o o
Ka/ibuuin MarHuim
1 Boga ounieHHas 5,0-6,0 2,312 0,998
2 Kucnota x/iopncrosogopogHas passegeHas 1,0-2,0 0,321 1,743
.+~ CopepxaHue
MarHmsa
15 30 45 60 75 90

Bpems aKCTpakynm, MUH

Puc. 2. BnnsiHMe BpeMeHM 3KCTPaKLUKN Ha U3B/IeYeHME KasbLIMS 1 MarHWs U3 IMCTLEB KPanuBbl ABYAOMHO
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KpaTHOCTb 3KCTpakumm

Puc. 3. BNnsiHue KPaTHOCTU 3KCTPaKLUMN Ha U3BMIeHEHWE KaslbLMSA U MarHUSi U3 INCTLEB KpanuBbl ABYAOMHO
Tabnuua 3

CpaBHUTeNbHAasA OLEeHKA coAep>XaHNA KalbLUUsa N MarHus
B IMCTbAX Kpanumebl ABYAOMHOWM

Cogep>kaHue, %

Ne n/n MeToguka onpegeneHus KasbLii MarHuii

1 JaHHble CopokurHoii A.A. ¢ coaBTOpammu 2,1788 0,8095

2 JKCrnepuMeHTaNbHbIe AaHHble 0,9900 0,4990
Tabnuua 4

CpaBH/MTENbHAaA OLLleHKa coAepP>XaHUA KalbLUMAa U MarHna B U3B/IeHEHUNAX
npm pasmiMdHbIX crnocob6ax npmnrorToeneHnA

Copep>kaHue, %

Ne n/n HasBaHune meToga
KanbLunii MarHui
1 [Mony4veHune Hactosa no P Xl 0,068 0,088
2 13BneyeHve No MeToAMKe aBTOPOB 0,040 0,017
3 [Mony4yeHMe HaCTOA Kak yKa3aHO Ha yrnakoBKe 0,010 0,006

Pe3ynbTaTbl onpeenieHNst KanbLMa U MarHusl B IMCTbAX KpanuBbl ABYAOMHOM B NepecyeTe Ha a6co-
JIIOTHO CYX0€ CbIpbe U MeTPOIornyeckas xapakTepucTka METOAMKN NpeacTaBneHbl B Tabnvue 5.

Tabnuua 5
MeTponornyeckasa xapakTepuctmuka metoga aHanunsa (n=4; P = 95 %)
)(:p | 52 - t (P,t) | AX Ach | Gp, %
OnpegeneHne KanbLma
2,3124 | 0,000462 0,0215 1 0,01075 1 3,18 | 0,068 0,034 1 1,47
OnpegeneHvie marHmuA
0,9981 | 0,002366 0,0486 | 0,0243 1 318 | 0,155 0,0775 1 7,76

BbiBOAbI:

1. YcoBeplleHCTBOBaHa MeTOAUKa KONIMYECTBEHHOIO OMpeAesIeHNA Kanblna U MarHusa B JINCTbAX
KpanuBbl ABYAOMHOM, KOTOpas MOXeT 6bITb yuTeHa npu pa3paboTke coBpeMeHHor HA.

2. Bbl6paHbl ONTUMa/bHbIE YC/I0BUS O4HOBPEMEHHOIO N3BNEYEHNS KanbLUUSa U MarHUsA U3 INCTbEB
KpanuBbl ABYAOMHON.
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3. TlpoBeaeHa cpaBHUTEbHAS OLleHKa COAepXKaHUSI KalbLMa U MarHusi B U3BMeUeHUAX U3 NICTLEB
KpanuBbl ABYAOMHOM, NMOMTyYEHHbIX Pa3fINYHbLIMU Coco6amMu.

4. Pe3ynbTaTbl CBUAETENLCTBYET O MEPCMEKTMBHOCTU CTaHAAPTU3AL MU Cbipbs KPanuBbl ABYAOMHOIA,
KaK KpoBOOCTaHaB/IMBAIOLLEr0 CPEACTBa, MO COAEPXKaHUI0 BUTaMMUHa K U MUKpoaneMeHTa KasbLms.
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IMPROVED METHODS OF QUANTITATIVE DETERMINATION OF CALCIUM
AND MAGNESIUM IN NETTLE LEAVES

Methods complexometric quantitation titration of magnesium and
O.V. TRINEEVA calcium in nettle leaves using indicators pyrocatechol purple and acid
chrome dark blue have been improved. The optimum conditions for extrac-
S.S. VOROPAEVA tion of calcium and magnesium from the studied material have been select-
A.l. SLIVKIN ed. Results shows of promising to include a definition of data quality met-
rics in modern regulatory documentation.
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