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OITPEAEJIEHUE 9JIEMEHTHOI'O COCTABA )
INIOA3EMHBIX OPTAHOB HEROTOPBLIX PACTEHUU

Bcmamue npugedenvlcmamucmuieckue OaHHbLE L0 6APLUPOSAHUIO IJLeMEHNH020 COCMABA N003eMHbLX
opeanos pacmenuil. Borvuwias wacmes om cymmapHozo COOEPHCAHUS 6CeX ILeMEHMOE 6 N003eMHbLX 0p2a-
Hax pacmenuil npuxodumcs Ha KaIUll, KGAbYULL, KDeMHUL, mazruil, Hampuil u ¢gocgop. Buiasrena 3na-
YUMeNbHAS KOPPerAYUL MeHc0Y cO0epHcanuem U,el0LH03eMeNbHbLX IJeMEHMO6 6 NO03eMHbLX OPZAHAX
pacmenuil (kanvyuem, maznuem, cmpornyuem). Ilokasano, umo noso6uHA KALbYUSL U MAZHUSL OM UX CPeO-
Hecmamucmuieckozo co0epiHaHus 6 nod3eMHbLX 0P2anax pacmernuil Haxooumcsa 6 c60600HOM COCMOS-
HUU, @ OCMALbHAA — 8 CEA3AHHOM COCMOAHUU C KDeMHUCM.

Jns 6onvwuncmea nod3emMHbLX OpP2aH08 PACMEHUL co0epicanue UWOH08 KALUA MOHem KoLebambes 6
npedenax (47+3304) mz/100 2 nexapcmeenrnozo pacmumeavrozo covipvs (JIPC); codepicanue Kaavyusa Ha-
xo0umcsa 6 npedenax (45+1173) me/100 2 JIPC; codepicarnue KkpemHus moxcem Koaebamuvcsa 6 duana3one
noumu om 19 0o 856 mz/100 2 JIPC; duanas3on koaebanuil codeprcanus mazuusa — (70+466) me/100 2
JIPC; colepxcanue nampus xorebremcs 6 npedenax (68+457) me/100 2 JIPC; codepiicanue gocgopa —
6 npedenax om 3 do 231 mez/100 2 JIPC.

Jluana3on eapvuposarnus 3Havenuil 30.bL 00Well 8 GOLLULUHCMEE CAYHLAEE MONCEMm 8aPbUPOBAMbC 6
npedeaax om 0,0045 do 0,1305 z/z2 JIPC.

B nodsemuvix opzanax pacmenuil codepicarnue Kalusa npesaaupyem naod co0eprcanuem Karvyus, 00-
Hako 6 4 u3 16 pacmenuil Kanvyua 6bL10 60bULe, YeMm Kaaus (0a0aH MOoACMOLUCTbLiL, NUOH YKAOHAIO-
wuiies, conodka zonas, xoxaamxa mapuiana). [loomomy samu 0ea anremenma pexomenoyromcs Oas ux
onpedenienus 6 BIMANKAX 6 0ANbHEUUWLUX IKCTLEPUMEHMAX NO USYHLEeHUI0 KUHEeMUKU 8blX00a Heop2anu-
wecKuXx 6eu,ecme u3 no03emMHbvLX OP2AH06 PACTEHUL 6 6bLMANCKY 6 Npoy.ecce IKCMPAKYUU.

KaroueBsle ciioBa: 3J1eMEeHTHBIN COCTaB IIOA3€MHBIX OPTaHOB paCTeHHﬁ, 30Jia, CTaTUCTHUKA.

IIOCTAHOBEKA ITPOBJIEMbI
Ha gaHHBIF MOMEHT B T€XHOJIOTHUM SKCTPAKIIU-

IUEHT TOIJIOIIEHUs JKCTPATeHTa IPENCKAa3bIBAeT
IIOTEPU BBITSKKU Ha PACTUTEJIbHOM chipbe. Comep-

OHHBIX IIPeapaToB OOHMMM W3 OCHOBHBIX IIapaMe-
TPOB PACTUTEJIBFHOI'O CHIPhS, HA KOTOPHIE 00PAIIat0T
CBOe BHUMAaHUeE, TEXHOJOTW SABJIAIOTCA: CTeleHb
U3MeJIbYeHHOCTH, COZlep:KaHue S9KCTPAKTUBHBIX Be-
I1eCTB, COJlepIKaHIe I1eJIeBbIX BEIlleCTB NJIN BEeIeCTB
MapKepOB, BIAKHOCTD, HACHIIIHAA IIJIOTHOCTE, 00'b-
eMHasdA NJ0THOCTD, KO3(h(PUIIMEHT MOTJIOMIeHNA DKC-
TpareHTa u HeKoTopble apyrue [5]. IIpuBenenHbIE
BBHIIIle IIapaMeTphl MMEIOT pa3IuYHOe 3HaueHUe B
(1)I/ITOTeXHOJIOI‘I/II/I, TaK HalIpuMep CTeIleHb NU3MeJIb-
YEeHHOCTH PACTUTEJIbHOI'O ChIPbA 3HAUYUTEIBbHO BJIN-
seT Ha CKOPOCTH Ilepexoia BeIeCTB B 9KCTPAreHT U3
yacturn,. HaceimHaa mJIOTHOCTE M 00'bEMHASA IIJIOT-
HOCTB OIPeNeA0T pasMep sKcTpakTopa. Koaddu-
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JKaHNWEe SKCTPAKTUBHBLIX, I€JIEBBIX WJIHM BEIECTB
MapKepoB B PACTUTEIbHOM CBHIPbE OIPENEJISIOT UX

KOHIIEHTPAIINHY B IOJTyYaeMOu BRITIKKe [1].

AHAJNA3 ITIOCJENAHUX UCCJIE-
ITOBAHUM U IIYBJIUKAITHI

Bce »sTm mapamerpsl B3aMMOCBS3AHBI YT
C ApyroM, HaIIpuMep, CTeIleHb U3MeJIbUeHHOCTHU ChI-
PbA SHAYUTEJIBHO BJIUAET HA HACBIITHYIO IIJIOTHOCTH
CBIpbA M KO3((PUIIMEHT IOIJIOIMIEHUA 9KCTPareHTa
ChIpbEM, a TaKiKe Ha YIeJbHYIO IIOBEPXHOCTDL 4Ya-
CTUIl ¥ KOCBEHHO HA CKOPOCTH IIepexofia BeIIleCTB
W3 YaCTUI[ PaAaCTUTEJIBbHOI'O CBIPbA B O9KCTPAreHT

[2, 4, 6].
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OOPMYJUNPOBAHUE HE PEIITEHHBIX

PAHBIIE YACTEMH OBIIEV ITPOBJIEMbBI

Ho cux mop, TeXHOJOTW NIPAKTUYECKH He 00-
paimany BHUMaHUA Ha elle OJHY Ba'KHYIO COCTaB-
JIAIONIYIO PACTUTEJBHOI'O CHIPhS — MUHEPAJIbHBIN
coctaB. MUKDPO- U MaKpO3JEMEHTHI, KOTOPEIE CO-
IepsKaTca B CHIPbE, BO BpPeMdA IIPoOIlecca SKCTPAK-
WY IEPEXOSAT B COCTaBe SKCTPAKTUBHEIX BEIIECTB
B BBITS’KKY (HACTOMKY, S9KCTPAKT) U MOT'YT OKAa3bl-
BaTh BJUAHMNEe Ha (apmarosiorundecKne 3(p@eKTsl
TIOJIyYeHHBIX u3BjedeHn#. OMHAKO C TOYKY 3PEHUs
TEeXHOJIOTMM BaXXHO IIOHMMATh, UYTO TaKHE€ MHUKPO-
¥ MaKPO3JIEMEHTHI KaK KaTHMOHBI METAJLJIOB SKCTPA-
THPYIOTCA BMECTE C OPTaHUIECKUMU BEI[eCTBaMU U3
PaCTUTENBHOTO CHIPbSA, HAIPUMED B COCTaBE KOMII-
JIeKCca WJIN IPOTUBOMOHA.

C TOuKM 3peHusd (PUTOTEXHOJOTUU, OBIIO OBI
HWHTEPECHO U3YUYUTh MU CPABHUTH, KUHETUKY BBIXO-
la MOHOB MeTaJljla U JeUCTBYIOIIUX BEIIECTB (MJIN
BEIIIECTB MapKEePOB) U CyXOTO OCTAaTKa B BBEITAMKKAX
B IIPOIIECCE UX SKCTPAKIIUU U3 PACTUTEIHHOTO CBI-
ppa. OgHAKO AJs 3TOTO HEOOXOAMMO 3HATh KaKue
MMEHHO MOHBI METAJLIIOB, ¥ B KAKOM KOJIMYECTBE CO-
IEP’KUTCS B PACTUTENIHHOM ChIphe. [lasiee BHIGpPATH
cpenu HUX HamboJiee MOAXOAAIIVE IJIA IMOCTIERYI0-
I[UX NCCJIeSOBAHMII.

®OPMYJHUPOBAHMUE ITEJIEN CTATHA

Iens mamHOIT PAaOOTHI — MCCJIENOBATH SJI€MEHT-
HBII COCTaB IIOA3EMHBIX OPTraHOB HEKOTOPHIX JIeKap-
CTBEHHBIX PACTEHWI; IIPOBECTH CTATUCTUUYECKUI
aHAJIN3 KOJMUYECTBEHHOTO COJEPIKAHUA SJIEMEHTOB
B PACTUTEJIBHOM ChIDbE; OIIPEAEeJIUTh II€PCIIEKTUB-
HbIe MOHBI METAJIJIOB B KauecTBe O0HEKTA aHAIM3a
C TOUKHY 3PEHUA (l)I/ITOTeXHO.TIOI‘I/II/I " aHAJIUTUKU.

MATEPHAJIBI 1 METOJbI HCCJIETOBAHHI

Onsa wuccieqoBaHWII KCHOJIB30BAJIOCH PACTU-
TeJIbHOe CBIpbe, mpuoOpereHHoe B OO0 Amntexe
«JlekapcTBeHHBIE TPABEI», I'. XapbKoB, DJIII JIro6u-
maa K. A. «JlekapcTBeHHEBIE TpPaBBI, 3KCTPAKTEHI,
MacJia» B mepuoz Jjieto-ocedb 2013 roga.

Amnanus o6pasmoB nposoguica B HTK «MucTu-
TyT MOHOKpucTayioB» HAH VYkpawnsl, oTnes aHa-
JIHTH‘IeCIQOﬁ XM (I)yHIQI.H/IOHaJILHBIX MaTepuaJjioB
u 00'BbEeKTOB OKpYy:KamiImeii cpeasl um. A. B. Biaan-
Ka II0J DPYKOBOACTBOM 3aBEAVIOIIET0 OTHEJIOM,
K. X. H., BesukoeiM K. H. IIpu BrImONTHEHUU Ha-
crodAlel paborsl npuMeHsaicsa cuexrporpad IDC-
8, OCHAIEHHBI W3MEPUTEIbHBIM KOMILIEKCOM
(DOTOIEKTPHUUECKOIM pEerucTpanuyd 9MUCCUOHHBIX
crnekTpoB. [Jlyry IepeMeHHOro TOKa I0JIyYaju
¢ moMorIibio regeparopa MBC-28. B paboTe ucnojb-
30BaJX CHEKTPaJIbHBbIE TI'DA(UTOBBIE DJIEKTPOBI
«ocu» 7—-3 nmuamerpoMm 6 MM u miaumHON 50—60 MM.
TI'pagyupoBounbIe 00pas3mbl ¥ TOATOTOBJIEHHEBIE IIPO-

OBbI IOMeIIaJIN B KPaTephl HUKHUX (T1yOrHOM 4 MM,
nmamerpoM 4,5 MM) ¥ BepxHUX (TUIyOMHON 5 MM,
nuameTpoMm 1,9 MM) 97I€KTPOZIOB.

YcraHaBauBaau CIEAYIOUINE YCJIOBUS HCIApe-
HUS OPOIIKOB: CUJIA TOKA Y'Y IE€PEMEHHOT'0 TOKa —
16 A, @pasa momxura — 60 °, yacToTa MOMKUTAIOIITUX
uMnyabcoB — 100 paspsamoB B CEKYHIY, aHAJIUTU-
YeCKUU IMPOMEKYTOK — 2 MM, IIMPUHA IeIu —
0,012 mm, sxcmosuiuss — 60 c.

OTHOCUTEIbHOE CTAHAAPTHOE OTKJIOHEHUEe IJIs
Pa3HBIX 9JIEMEHTOB B 3aBUCUMOCTH OT UX COAEPIKa-
Hu4 cocrasidaio 0,1+-0,2.

CopepsxaHue o0I11eli 30JIbI B PACTUTEIBHOM ChIPbe
OIIPENeJIsiIN C MOMOIIBI0 I'PABUMETPUY [I0 METOAY-
Ke onucauuoil B [I®PY [3]. OTHOCUTeIbHAS OIIMOKa
ompeeIeHu s 30JIbI 00IIel cocTaBsiia He 6osee 5 %.

HU3JOKEHUE OCHOBHOI'O MA-
TEPHUAJIA UCCJIENOBAHUM

PesynbraThl ucciIefOBaHUN IO U3YUYEHUIO dJe-
MEHTHOI'O COCTaBa OJIA IIOA3€MHBIX OPIraHOB HEKOTO-
PBIX PacTeHU# IpUBeIeHE! B TabI. 1.

IIpu amanuse gaHHBIX Taba. 1 u mMOMCKe Koppe-
JSAIUT MEXKAY dJIeMeHTaMu, ObIJIO 3aMeUeHO 3HAUU-
TEeJIBbHYI0 KOPPEISIUI0 MEK Y CONePIKaHNeM KaJlb-
oud WU Mardvd B IIOA3€MHBIX OpraHax paCTeHHfI
(M, = (2,0=0,5yM,,, + (84,42201,0) npr R*=0,87).
A rTaxke MeXXKIYy COmepiKaHWeM KaJbI[Us U CTPOH-
nua (M, =(44,7+20,8)- M  +(201,5+334,4)
R?=0,62). 9T 3aBUCUMOCTH, BEPOSITHO, O0'BSCHS-

npu

IOTCS T€M, UTO 9T JJIEMEHTHI IIPUHALJIEKAT K Of-
HOMU rpyIne mepuogudeckoil tabaunsr MeHzeaeera,
a 3HAUUT, UX OMOXMMUUYECKUEe U (hUBUOJIOTNUECKEe
nyTH Nomo0HBI. [[PpYrux 3HAUYUTENBHBIX KOPPEJId-
nuil MeX Iy dJIeMeHTaMu O0HAPYKUTH He YAAJI0Ch.

Oo6paiiaetr Ha ce6s1 BHUMaHUE TO, YTO oOpasers
KOpHsI 0ajjaHa TOJICTOJKUCTOrO HAKAIJINBAET AHO-
MaJbHO 0OJIBIIIOE KOJIMUECTBO aJIOMUHUA, 00pasers
KOPHSA COJIOAKHU I'OJION CTPOHIIUI, a 06pasel] KIyOoHs
XOXJIATKY MapIaja Kee30 U aJIIOMUHUIM,

Kax Bugno m3 maHubIX Tabs. 1 pacmpemeeHue
CPeJHUX BEJINUYUH KOJINUYECTBEHHOTO COAEPIKAHUS B
IIOA3eMHBIX OPraHax IIeCTH OCHOBHBIX 3JIEMEHTOB,
HAa TOJIF0 KOTOPBIX IPUXOAUTCA 10 95 % OTMX CyMMEI,
caenyiomiee: nisa Kaaua — 1676, qia Kaabnumsa —
609, nia kpemaua — 437, nusa maraua — 268, Ha-
Tpusa — 262, pochopa — 117 mr/100 r JIPC. Cpexn-
Hee 3HaueHme 30JbI 061m1eit 0,0675 r/r JIPC.

I/IHTepeCHO OTMETUTH OTHOILIIEHUEe MeXx-
Iy CPeSHUM B3HAUEHWEeM TaKUX 3JIEMEHTOB Kak
KajpIluii/MarHuii u KpemHuii. Hampumep, Te-
OpeTUYEeCKUN OTHOIIEHWE KaJbIUs W MarLus K
kpemuuio B cuiaukarte (CaSiO,+MgSiO,) pasno
1,15 = (40,1+24,3)/2-:28,1 ((Ca+Mg)/2Si),
OIpaKTHUKe II0 CPEeJHECTATUCTHUYECKNM [TaHHBIM

a Ha

WX CONEPIKAHUSA B IMOA3E€MHBIX OPraHaX PacTeHUi

Axicmy, cmandapmusayis i cepmudivayia é papmayii
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Ta6auma 1

PE3YJIBTATBI HCCJIEJOBAHUA 9JIEMEHTHOI'O COCTABA IIOA3EMHBIX
OPTAHOB HEKOTOPBIX PACTEHHUY B IIEPECUETE

HA ABCOJIOTHO CYXOE CBIPBE

obmeit, S*, r/r JIPC

HawnmeHoBaHUE Konnenrpamus sieMeHTa B paCTUTEJIBHOM cbIpbe, Mr/100 r JIPC

JIPC K Ca Si Mg | Na P Fe Al Zn Sr Mn | Cu Ni
Awupa KopeHS 1566 | 522 | 208 | 261 | 314 | 130 | 104 | 26 | 0.47 ]| 7.8 | 13 [0.47 [ 0.04
3ouia obmiasd, r/r JIPC 0,0587+0,0028
Bagsana roacromueroro xopess | 509 | 1526 | 406 | 509 | 71 [ 206 | 61 [ 823 [ 15 [ 25 | 13 | 1.0 [ 0.05
3osa obmasda, r/r JIPC 0,0645+0,0031
JleBsiciIa KODEHb 1604 ] 319 | 535 | 239 [ 159 [ 107 | 38 | 43 | 11 [ 53 [ 14 [ 6.0 [0.10
3oJia obiadg, r/r JIPC 0,0476+0,0023
Jlmockopen KaBKa3Koil KOPEHb — | — | — | — | — | — — — | — | — | — | — | —
3oua obmiad, r/r JIPC 0,0388+0,0018
KOHCKOTO IIaBes KOpeHb 2223|1482 [ 1482 | 741 | 593 [ 253 [ 148 [ 121 J0.01] 30 | 3.7 [ 0.74 | 0.03
3oJa ob1iadg, r/r JIPC 0,0890+0,0044
Koneeunnka KopeHb 378 [ 252 | 189 | 75 [ 5.0 | 42 | 17 | 25 [ 25 [ 7.6 | 6.3 [0.80] 0.13
3ouia ob61iasd, r/r JIPC 0,0306+0,0015
Kpanugs! 4By OMHOH KODEHb 2344 781 | 469 [ 391 | 23 [ 273 ] 63 [ 60 | 16 | 23 | 20 | 1.1 [ 0.08
3osa obmrasda, r/r JIPC 0,0923+0,0046
KpoBoxe6Kku TeKapcTBeHHOM o o o o o o o o o o o o o
KOpPEHb
Bona ob6mas, r/r JIPC 0,0605=0,0030
KyGHIIIKY %e1Toit KOPeHb 4315] 573 [ 287 [ 213 [ 573 [ 185 | 72 | 36 [ 7.2 [ 36 | 18 | 2.5 | 0.03
3osa obmras, r/r JIPC 0,0821+0,0041
Jlabasrutica BA3OMMCTHOTO 1300 | 650 | 456 | 228 | 65 | 111 | 37 | 60 | 6.5 | 13 | 9.7 | 1.6 | 0.13
KOpPEHb
3ouia ob6miasd, r/r JIPC 0,0883+0,0045
JlamuaTku npamMocTosuei o o o o o o o o o o o o o
KOpeHb
3oJia ob61iasd, r/r JIPC 0,0477+0,0022
MapeHE! KpaCHIBHOH KODEHb 2514 [ 1003 | 673 | 336 | 254 [ 165 | 84 | 84 [o0.01] 13 [ 33 [0.42]0.03
3osa obmras, r/r JIPC 0,1131+0,0055
KM;;‘{’:”“K”‘MPCTB‘*HH"“ 2007 | 357 | 178 | 178 | 45 | 111 | 18 | 45 | 4.5 | 8.9 | 22 | 0.42 | 0.04
Bona obmas, r/r JIPC 0,0447+0,0020
Iuona ykmonsomerocs xopess | 111 | 889 [ 300 [ 333 | 56 [ 111 [ 89 [ 22 [ 11 [ 3.3 | 1.7 [0.56 | 0.11
3osa obmrasd, r/r JIPC 0,0652+0,0031
PeBeHs KODeHb 1598 [ 1065 ] 853 | 533 [ 321 [ 212 | 11 | 11 [o.01] 21 [ 5.3 [0.53]0.03
3oJia ob1iadg, r/r JIPC 0,0925+0,0044
CuHioxu royy6oii KopeHb — | — | — | — | — | — — — | — | — | — | — | —
3ouia ob61iasd, r/r JIPC 0,0673+0,0033
CoJIOKH roI0ii KOpeHb 1357 [ 2036 | 545 [ 306 [ 339 | 48 | 68 | 68 | 20 | 68 | 10 | 1.7 [ 0.20
3ouia obmiasd, r/r JIPC 0,0782+0,0038
Xoxsarku Mapiana k1y6HzI 1190 [ 1899 [ 2380 | 950 | 475 | 240 | 475 | 358 [ 240 | 24 [ 59 [ 3.6 [0.23
3osa obmras, r/r JIPC 0,0692+0,0034
‘lemepupt JloGesst Kopexs 1 1998 | 533 | 566 | 200 | 67 | 111 | 133 | 100 | 67 | 13 | 17 | 1.7 | 0.67
KODPHEBUIIA
3osa obmrasd, r/r JIPC 0,0671+0,0033
[remruica Gaitkanbexoro 1575 | 313 | 369 | 263 | 263 | 89 | 37 | 37 | 11 | 5.3 | 5.3 | 1.8 | 0.06
KOpPEHb
3ouia ob1iasd, r/r JIPC 0,0521+0,0025
OXUHallen Ny pPIypPHOi KOPeHb — | — | — | — | — | — | — | — | — | — | — | — | —
3osa obmras, r/r JIPC 0,1441+0,0070
CpenHee 3HaUeHNe BBIOOPKU, X* | 1676 | 609 | 437 | 268 | 262 117 57 42 26 17 16 1.3 | 0.12
S:Iaﬁ};ﬁiifﬁsie"mm’ﬂeﬂ“e 543 | 188 | 139 | 66 | 65 | 38 | 18 | 14 | — | — | — | — | —
CpenHee 3HaUYEHME 30JIbI OOIIIEI,
XI;‘, r/r JIPC B 0,0675
CTaHlIapTHOe OTKJIOHEHHE 30JIbL 0’0210

IIpumeuanus: * cpegHee 3HAUEHVE U CTAHAAPTHOE OTKJIOHEHVE BHIOOPKY HAXOMUJIN [JISI KAXKAOT0 dJIe-

MEHTa C yueToM Kputepud X>3S; 3HaK «-» 03HAUAET, UTO aHAJIN3 UJIN PacueT He IPOBOAUJICAH.
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2,01=(609+268)/437 ((Ca+Mg)/Si). IIpu comocras-
JIEHUU 3TUX UMD APYT C APYTOM, MOXKHO IPUNTHU
K OBYM BBIBOOAM, BO-IIEPBBIX, BIIOJIHE BEPOATHO,
YTO KaJbI[UH ¥ MAarHUi B IOA3EMHBIX OpraHax pac-
TeHUIl HAXOAATCS B CBA3aHHOM COCTOSHUU C KPeM-
HUeM (B BIJe CUINKATOB). BO-BTOPHIX, TOJIBKO IIOJIO-
BHHa KaJblUAd M Marimda HaXOOUTCA B CBA3AHHOM
COCTOSHWYU C KPDEMHUEM, a OCTAJIbHAS IIOJIOBUHA B
BUJE JPYTUX COJIEH, BEPOATHO, PACTBOPUMBIX.

Ucnosnb3ysa craHgapTHOE OTKJIOHEHVE U 3HAUYe-
HYE CPEJHEero C IMOMOIIbIO TEOPUY MAaTeMaTUIeCKON
CTaTUCTUKY 10 BBIGOPKE, MOYKHO CLEJIaTh P IPe.-
CKa3aHW{ OTHOCUTEJIbHO BADbUPOBAHUS IPU3HAKA.
TaR, HanmpuMep, u3 CTATUCTUKU U3BECTHO, UTO IIPU
TayCOBCKOM pacCIpeleieHUU CIAYUYaWHBIX BEeJTUUYUH
(IpaBMJIO TPEX CUT'M) IPU3HAK OYyJEeT OTKJIOHATHCS
OT CpeJHero B IpejesiaX OLHOTO CTAHJAPTHOTO OT-
KJaonenus (S) npubiausurensHo B 68 % ciayuaes,
B IpefesiaX OABYX CTAHIAPTHBIX OTKJIOHeHUI (2S)
mpuban3uTeabHO B 95 % ciyuaes, B mpegesiaxX Tpex
CTaHIAPTHLIX OTKJIOHeHU (3S) Gostee 99 % ciyuaes.

IIpoamanmsupyeM npuUBeAeHHLIE [IaHHBIE HAa
KOHKDETHOM IIPHMepe: COZeprKaHue MOHOB KaJIus
B MO3eMHBIX OpraHax pacTeHWH B CpeaHeM paBHA
1676 mr/100 r JIPC, a craHmapTHOe OTKJIOHEHUE
paBHO 543 Mmr/100 r JIPC, ciemoBaTesbHO, MOYKHO
OJKUAATh, YTO KOJUYECTBO PACTEHUH B BHIOOPKE C
untepsaiaom (1676+543) mr/100 r JIPC ((1133+2218)
mr/100 r JIPC) ponsxHO 6BITH OK0JI0 11 1mIT. (0,68:16
= 10,9), npakTuyeckuii pesysbraT ux 9 mrT., 3TO
pacxoxxgenue B 18 % (9/11), uro mpu HeGOIBIITION
BHIOOPKE O3HAYAeT HEIJIOX0e coBmajeHme. B pua-
Ma30H OTKJIOHEHW! OT CPeAHero [Jisi NBYyX CTaH-
IapTHBIX OoTKJOHeHUi (1676+1086) mr/100 r JIPC
((590+2761) mr/100 r JIPC) momxkHO BxOmZUTH 15
pacrenuii us 16 (0,95:16=15,2), npakTuyeckuii pe-
gyabTaT ux 12 mrr., uro gaer pacxoxmenue B 20 %.
IT10 O0JIBIIIOE OTKJIOHEHE OT TEOPUU, HO IIPU TAKOM
HE3HAYUTEJIbHOM KOJIMUEeCTBe HAOIIOAeHUN U TaKOH
olruOKe B opeie/IeHUY 3HAUCHU A 9TO IIpHUeMJIeMast
BeJUYrHA. B [uamnasoH OTKJIOHEHUI OT CPegHero
IJIs1 TPeX CTAHAApPTHBIX OTKJIoHeHUM (1676+1628)
mr/100 r JIPC ((47-3304) mr/100 r JIPC) momxHO
BXOIUTH 0K0JIo 16 pacrenuii (0,99-16 = 15,8), mpak-
TUYECKUH pe3yapTar ux 15, uTo mpu mMaJsioi BEIGOD-
Ke Jaer HeOoJbIoe pacxoskaeHue B 6 %. Ilanabre
CTATUCTUKU II0O OCTAJIBHBIM OCHOBHBIM 3JIEMEHTaM
IpeJCTaBJIEHE! B Ta0JI. 2.

Kaxk BugHO 13 JaHHBIX Ta0J. 2 I MOA3€MHBIX
OPraHOB PACTEHU COepIKaHNe NOHOB KaJIUs MOKET
KosebaTbca B mpegenax (47+3304) mr/100 r JIPC,
IIPU 9TOM B TOT JUAIa30H He IOoMajaeT aHOMAJbHO
BBICOKOE 3HaUeHUE KOPHA KYOBIIIIKY JKeJITO.

Comep:xaHue MOHOB KAJbIIUSA MOMKET KoJaebaTh-
cda (45+1173) mr/100 r JIPC, npu 3TOM B 3TOT Aua-
Ma30H He MOIaZaeT aHOMAJIbHO BHICOKVE 3HAUEHUS

IeBsCUJIA, IIABEJIS, COJIONKY, XOXJATKY TAKIKE CJIe-
IyeT OTMETUTD, YTO JJIA STUX PACTEHUI XapaKTep-
HO OOJIBIlIee COmepiKaHVe KaJbIUs II0 CPABHEHUIO
C KaJueM, BepPOSATHO, 3TO PACTEHUS ¢ OCOOEHHBIMU
OMOXUMHUUYECKUMYU U (DUSUOJIOTUYECKUMU IIPOIeC-
camu.

Cogep:xaHrve KpeMHUA MOXKeT KojebaTbesa
B quamnasoHne noutu ot 19 no 856 mr/100 r JIPC, npu
STOM B 9TOT AMAIIA30H HE [I0IIaJaeT aHOMAJBHO BBI-
COKUE 3HAUYEHU I[aBeJid, DeBEHA, XOXJIATKU.

JuanaszoH koJsiebaHUII MarHuA KoJe0JeTca OT
70 mo 466 mr/100 r JIPC, npu 5TOM B 3TOT AUAIIa30H
He IIOIIaJlaeT aHOMAJIFHO BBICOKWE 3HauUeHuU:A Oaja-
Ha, II[aBeJid, DeBEHA, XOXJIaTKU.

HunanasoH komebanus Hatpua 68—457 mr/100 r
JIPC, ipu 3TOM B 3TOT AUAIIa30H He IOIIagaeT aHO-
MaJIbHO BBICOKOE KOJIMYeCTBO pacreHuii 8 mus 16,
BO3MOKHO 3TO CBA3aHO C MaJIOK BBIOOPKOIL IJIsI cTa-
THUCTUYECKOTr'0 aHAJIN3a UJIN He MOAUNHEHUIO 3aK0-
uy l'aycca.

Cogep:xanue (ochopa KosebmeTca B mpepeax
or 3 mo 231 mr/100 r JIPC, npu aTOM B 9TOT Aua-
IIa30H He NONaJaeT aHOMAJbHO BHICOKNE 3HAUYEHUS
1aBeJisl, KPanuBhl, XOXJIATKU.

Iuama3oH BapbUPOBAaHUA 3HAUYEHUH 30JbI 00-
el B GOJIBIIMHCTBE CIy4aeB OyZeT BapbUPOBATHCA
B npegesnax ot 0,0045 xo 0,1305 r/r JIPC.

ITpuBenenHEBIe BhINIE TaHHBIE IOKA3BIBAIOT, UTO
B IIOABEMHEIX OpPraHaX JIEKAPCTBEHHOI'O PACTHUTEb-
HOT'O CBIPbSI KOHI[EHTPUPYIOTCS TaKUe SJIEMEHTHI
KaK: KaJIUi ~ KaJbIlui > KPEMHUU > Maraui > Ha-
Tpuii > dpocdop. [Ipuuem comeprraHme Kalusa IpeBa-
JIUPyeT HaJ COAeP:KaHUeM KaJabIlusa, OLZHAKO B 4 U3
16 pacTrenmii Kaabusa 66110 60bIITE YeM Kauud (0a-
IaH, MAOH, COJIOAKA, XoxJjaTKa). [losTtomy aTo aBa
OCHOBHBIX 3JIEMEHTA, HA KOTOPHIE CJIeAYeT OPUEHTH-
POBAaThLCS IPU U3YUEHUN KMHETUKY BBIX0/a Heopra-
HuJecKux BemecTs u3 JIPC B BEITAMKKY B IIpoliecce
SKCTPAKI[NU, KAK C TOYKY 3PEeHUsI GUTOTEX HOJIOT U
Tak ¥ aHajausa. OupenenaTs 3TU JBa 9JIeMeHTa pa-
IUOHAJIBHO He TOJBKO C TOUKY 3peHUA a0COTIOTHOM
BEJINYMHBI UX KOJUYECTBEHHOI'O CONEPIKAHUSA, HO U
13-3a UX OTHOCUTEJIbHOM MOABUKHOCTY U BO3MOXK-
HOCTHM DPAaCTBOPATHCS B IOJAPHBIX 9KCTPAreHTax
(Bome, cuupte). OcOGEHHO 9TO OTHOCUTCA K MOHAM
KaJIusi, KOTOpbIe MPaKTUYeCKH He 00pasyoT MaJjo-
pPacTBOPUMEIX coequHeHNH. CllelyeT OTMETUTD TaK-
JKe, UTO IPOBOJUTH OIIPefiejieHNe ITUX HJIEMEHTOB
mpoiiie, YeM OCTaJIbHBIX.

BBIBObI U ITEPCITEKTUBBI JAJIb-
HEWUNINX UCCJIIENOBAHUM
Ha ocmoBaHMU pe3ysbTaToOB IPOBENEHHBIX HC-
CJIeIOBAHUI BJIEMEHTHOI'O aHAJIN3a IOJ3€MHBIX OD-
raHOB PACTEeHUI IPUBENEHBI CTATHUCTUYECKUE TaH-
HbIE 10 BAPLUPOBAHUIO SJIEMEHTOB B PACTUTEIHHOM

Axicmy, cmandapmusayis i cepmudivayia é papmayii



YMPABJIIHHSA, EKOHOMIKA TA 3ABE3NEYEHHA AKOCTI B ®APMALLI, Ne 5(37) 2014

Tab6auia 2

3ABHCHUMOCTDB BEPOATHOCTHU HABJIIOAEHHUA KOJIMYECTBA OCHOBHBIX
9JIEMEHTOB B IOJI3EMHEIX OPTAHAX PACTEHUM, MT/100 T JIPC

BeposaTHOoCTh HabIIOqeHUS ITapaMeTpa K

Ca Si Mg Na P

CpenHee 3HaUEHUE CONEPIKAHUSA dJI€MEHTa 1676

609 437 268 262 117

Cpennee 3HaueHUE AJIs 30J1b1, I/T JIPC

0.0675

CTaHnapTHoe OTKJIOHEHHUE COAepXaHUuA

543
3JIeMeHTa JJ15 BBIOOPKY

188 139 66 65 38

CraHAapTHOE OTKJIOHEHUEe AJIA 30JIbI, T/T
JIPC

0.0210

ITuanasoH comepIKaHus dJIEMEHTa,
KOTOpPBIH GyzeT HaGaogaTbCca 1y 68 %
cJIyuaeB

1133+2218

421+797

298+577 | 202+334 | 197327 79+155

IMuamnasod 3HAYEHUH 307161 AJs1 68 %
caydaes, r/T JIPC

0.0465+0.0885

IIBOIiHOE CTaHJapPTHOE OTKJIOHEHE COJED-

1086
SKAHNSA 9JIeMeHTa 1JI BEIOOPKU

376 279 132 130 76

IIBoliHOE CTaHJAPTHOE OTKJIOHEHUE [JIS
30J1bl, /T JIPC

0.0420

IMuanasoH comepIKkaHus dJIEMEHTa,
KOTOpBIH OyzeT HabGaogaTbea 1y 95 %
cJIyuaeB

590+2761

233+985

159+716 | 136+400 | 132+392 41+193

Iuanason 3HaueHU 307151 411 95 % ciy-
yaes, 1/T JIPC

0.0255+0.1095

TpoiiHoe cTaHZAPTHOE OTKJIOHEHUE COLEP-

1628
JKaHUA 9JIEMEHTa AJId BBIOOPKU

564 418 198 194 114

TpoiiHOE CTaHZAPTHOE OTKJIOHEHWE AJIA
30J1b1, /T JIPC

0.0630

MuanasoH comeprrkaHus dJIEMEHTa,
KOTOpPBIH OyaeT HabGaogaTbes A 99%
ciIy4yaes

47-3304

45+1173

19+856 70+466 68+457 3+231

uamason sHaueHUH 307161 AJs1 99 %
caydaes, r/T JIPC

0.0045+0.1305

coipbe. BosbIliasg 4acTh OT CyMMapHOTO COZepIKa-
HHUA BCEX 3JIEMEHTOB B IIOA3€MHBIX OpraHax pacre-
HUU TPUXOAUTCA Ha KaJaui, KaJblluil, KPDeMHUH,
Mmaruui, HaTpuil u dpochop. BriaBiena 3HAUNTEIH-
Ha sl KOPPEJIAIU MeXKAY COIePIKaHUeM II[eJI0UHO03e-
MEJIBHBIX 3JIEMEHTOB B IIOA3€MHBIX OpraHax pacre-
HUi (KaJabliueM, MarHueM, cTpoHniiuem). I[Tokasamo,
YTO IIOJIOBMHA KaJbIIXd WU MarHud OT UX CpPeagHe-
CTaTUCTUUYECKOI'0 COAEPIKAHUS B MOA3EMHBIX Opra-
HaX PaCTEHUH HAXOJUTCS B CBOOOAHOM COCTOSTHUM,
a ocTaJibHAsA MOJIOBUHA — B CBA3AHHOM COCTOSTHUY
C KDEMHUEM.

I OGONBIIMHCTBA IIOA3€MHBIX OpPraHOB pac-
TEHUH COZep:KaHMe KajJusa MOMKeT KoJyebaThes
B mpegpenax (47+-3304) mr/100 r JIPC; cogmep:ka-
HUEe KaJbIUsd MOXKeT KojebaTbcsa B Ipejesax
(45+1173) mr/100 r JIPC; comep:xaHVWe KPEeMHUA
MOKeT KojebaThbcA B guamazoHe moutu oT 19 mo
856 mr/100 r JIPC; guamaszon KojebaHUII comep-
JKaHuA Maruua Kojebsercs ot 70 mo 466 mr/100 r
JIPC; comep:xanme HaTpPUA KojebJyeTcs B Ipeaeaax
68—-457 mr/100 r JIPC; comep:xanue dochopa Koe-
6Jierca B mpegesax ot 3 xo 231 mr/100 r JIPC.

duama3oH BapbUPOBAaHUWS 3HAUEHUI 30JBI 00-
el B OOJIBIINHCTBE CIyUYaeB OyJeT BapbUPOBATHCS
B mpegeaax ot 0,0045 xo 0,1305 r/r JIPC.

B moasemMHBIX opraHax pacTeHW COAEpIKaHUE
KaJIusl peBaJupyeT HaJ COJAeprKaHWeM KaJbIUsd,
omHako B 4 u3 16 pacTeHu# KaabIliud ObIIO GOJIBIIIE
yeM Kayaud (6agaH TOJICTOMUCTHINA, TUOH YKJIOHSIO-
IUHACsA, COJoAKA roJiasd, XoxJaTKa MmapimaJa). Ilo-
9TOMY OTH [JBa 9JEeMEHTa PEeKOMEHIVIOTCH AJIA UX
OIpe/ieJIeHNs B BBITSIKKAX B JAJIbHENIIINX 9KCIePU-
MEHTaX II0 U3YUYEHUIO KNHETUKHU BbIXOJla HEOPraHu-
YEeCKUX BEIeCTB U3 MOA3EMHBIX OPraHOB PaCTEeHUH
B BBITSJKKY B IIpoliecce sKcTpaxkuuu. OTMedeHo, 4To
OCYII[€CTBJIEHUE OIPEEJIEHUS ITUX JJIEMEHTOB IPO-
I11e, 4yeM OCTaJIbHBIX.
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M. M. Boiiko, O. I. 3aiiues,K. M. Bexaikos,K. B. I'pimuna K.B.

BUSHAYEHHA EJIEMEHTHOTI'O CKJIALY IIIASEMHUX OPTAHIB JEAKUX POCJINH
VY crarTi HaBeIeHO CTATUCTUYHI JaHiI CTOCOBHO BapilOBaHHA €JIEMEHTHOT'0 CKJIAAY ITiIBeMHUX
opraHiB pocauH. I[lepeBaskaioua yacTHUHA BiJf CYMapHOTO BMiCTy BCiX €JIeMEHTiB B ITiIBEMHUX
opraHax POCJHH IIPUNajae Ha KaJill, KaJabIiii, KpeMHill, Mmaruii, HaTpiil i docdop. Buas-
JleHa 3HaUHA KOPeJIAINiA MiK BMICTOM JIY)KHO3€MEJbHUX €JEMEHTIiB B IIiIBEMHUX OpraHax
pocauH (KaabllieM, MaruieMm, crpoHiiiem). ITokasano, 110 OJIOBMHA KaJbI[ilo i MarHito Bifg
iX cepeHBOCTATUCTUYHOIO BMICTY B HiZl3eMHUX OpPraHaxX POCJNH 3HAXOAUTHCS YV BiJIbHOMY
cTaHi, a iHIIa ITOJIOBUHA B 3B’I3aHOMY CTaHi 3 KDEeMHi€EM.
Hs GinbImocTi mig3eMHUX OpraHiB POCJUH BMIiCT i0OHIB KaJIito MOKe KOJIMBATUCA B MerKax
47 + 3304 mr/100 r JIPC; BmicT KaabIlito Moke KoamBaTucA B Me:xkax 45 + 1173 mr/100 r
JIPC; BMicT KpeMHiI0O MOKe KoJmBaTucs B AiamasoHi maixke Big 19 mo 856 mr/100 r JIPC;
IiamasoH KOJIMBAaHb BMiCTy MarHiio KoauBaeTbes Bif 70 mo 466 mr/100 r JIPC; BmicT HaTpiio
KoJauBaeTheA B Meskax 68-457 mr/100 r JIPC; BmicT dhocdopy KoIuBaeThCA B MeKax Big 3 10
231 mr/100 r JIPC.
Hiama3oH BapiloBaHHA 3HAUYEHb 30JIUM 3aTaJIbHOI B O1JBIITIOCTI BUITaAKiB MOYKe 3HAXOAUTUCS B
meskax Big 0.0045 mo 0.1305 r/r JIPC.
VYV migzeMHUX opraHax POCJAHH BMICT KaJjiio mpeBaJlo€ HaJI 3MiCTOM KaJbIliio, ofHaAK y 4 i3
16 pocauH KaJabIifo Oyio Oisblne HidXK KaJjito (0afaH TOBCTOJIUCTHUM, IiBOHiA HE3BUUHA, CO-
JIOAKa roja, pAcT Mapirajia). Tomy IIi [Ba e1eMeHTH PEKOMEHAYIOTHCA AJIs IX aHAIITHUYHOTO
BU3HAUYEHHA B BUTAMKKAX B IIOJAJIBIIINX €KCIIepMMEHTaX CTOCOBHO BUBUYEHHSA KiHeTUKHu BU-
X0y HEOPTaHIYHUX PEYOBUH 3 IIiIBEMHUX OPTaHiB POCJIMH B BUTATHU B IIPOIleci eKCTpaKIril.
KarouoBi croBa: eleMeHTHUIT CKJIAA MiJ3eMHUX OPraHiB POCJINH, 30J1a, CTATUCTUKA.
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N. N. Boyko, A. I. Zaytsev, K. N. Belikov, E. V. Grishina

DETERMINATION OF THE ELEMENT COMPOSITION

OF THE UNDERGROUND ORGANS OF SOME PLANTS
This paper presentsresearch data on variation of the element composition of the underground
organs of plants. The great part of the sum of all elements in the underground parts of
plants are potassium, calcium, silicon, magnesium, sodium and phosphorus. It is noted
significant correlation between the content of alkaline-earth elements in the underground
parts of plants (calcium, magnesium, strontium). It has been shown that half of the calcium
and magnesium from their average content in the underground parts of plants is in a free
state, and the other half in a bound state with silicon.
For most of the underground organs of plants content of potassium ions can range
47 + 3304 mg/100 g of raw material (RM); calcium content can vary between
45 + 1173 mg / 100 g of RM; the silicon content may range from 19 to 856 mg / 100g RM;
fluctuation range of magnesium content vary from 70 to 466 mg / 100 g of RM; sodium content
in the range 68+457 mg / g 100 RM; phosphorus content range from 3 to 231 mg / 100g RM.
The range of variation values of the total ash in most cases may vary from 0.0045 to
0.1305 g/g RM.
It is noted that in the underground parts of plants potassium content prevails over the
content of calcium, but 4 of the 16 plants had more calcium than potassium (Bergenia
crassifolia, Paeonia anomala, Glycyrrhiza glabra, Corydalis Marshal). Therefore, these two
elements are recommended for their determination in the extracts in further experiments
to study the kinetics of the release of inorganic substances from the underground organs of
plants in the extraction process.
Key words: element composition of underground organs of plants, ash, statistics.
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