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B cTaTbe npeAcTaBneHbl pesynbTaTbl M3YYeHWS 3/1EMEHTHONO XMMMUYECKOro COcTaBa CyXoro akcTpakTta Pa-
dus Grayana maxim ¢ MCNONb30BaHWEM aTOMHO-a6CoPOLMOHHOr0 MeToAa Ha aTOMHO-3MUCCYOHHOM CMEKTPOMETpe
Optima 5300 DV. YcTaHOBMeHO, Y4TO B CyXOM 3KcTpakTe Padus Grayana maxim npucyTcTByeT 26 XUMUYECKNX
3NnemMeHTOB. KOHLEHTPaLMA BbISBNEHHbIX XMMUYECKNX 3N1EMEHTOB B U3y4aeMOM UTOIKCTPaKTE He MpeBbILlaeT Ao-
NyCTUMbIX YpOBHel. OCHOBHbIE MaKpPO3NeMeHTbI pacnpeaennnuch B NOPAAKe UX yoblBaHUS CnefytoLm 06pasom:
Kanuii > MarHunin > kanbuuin > doctop > HaTpuid. M3 umcna GUOreHHbIX MUKPO3/IEMEHTOB BbISIBNIEHO HanbGO/bLLee
cofiep)xaHune mapraHua, 6opa, LUMHKa 1 xenesa. CogepxaHue TsHXKenblX METaNN0B B CyXoM aKcTpakTe Padus Grayana
maxim He NpeBbILLIAeT UX AONYCTUMbIX YPOBHEN, NPUHATBLIX AN NEKAPCTBEHHbLIX CPEACTB U BUONOTMYECKN aKTUB-

HbIX JO6ABOK Ha pacTUTENbHON OCHOBE.

KniouyeBble cnoBa: MakKpo- U MUKPO3fneMeHTbl, GhUTOIKCTpakKT Padus Grayana maxim, aTOMH0-a6CoOp6LMOHHbIA aHanus

THE STUDY OF CHEMICAL ELEMENTS IN THE PHYTOEXTRACT
PADUS GRAYANA MAXIM

Ismailov |.Z.
Kyrgyz state medical Academy I. K Akhunbaev, Bishkek, e-mail: ism-isa@mail.ru

The article presents the results of a study of the elemental chemical composition of the dry extract Padus
Grayana maxim using the atomic absorption method for atomic emission spectrometer Optima 5300 DV. It is
established that in a dry extract Padus Grayana maxim is present 26 chemical elements. The concentration of the
identified chemical elements in the studied phytoextract does not exceed acceptable levels. Basic macronutrients
were distributed in the order of their descending order as follows: potassium > magnesium > calcium > phosphoru
s > sodium. Among biogenic minerals revealed the highest content of manganese, boron, zinc and iron. The content
of heavy metals in dr)' extract Padus Grayana maxim does not exceed their permissible levels adopted for medicines

and biologically active additives on vegetable basis.
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MOCTOAHCTBO XMMMUYECKOrO COCTaBa opra-
HU3Ma YenoBeKa ABAAETCS OAHWUM U3 BaXKHeii-
Wnx 1 0693aTenbHbIX YCA0BUIA ero HopMasb-
HOr0O  (PYHKUMOHUPOBaHWA. MuHepanbHble
BELLEeCTBa CMYXaT KaTanu3aTopom ans 6uoxu-
MUYECKUX peakLnii B OpraHm3Me u CTPOUTENb-
HbIM MaTepuanom fns ckeneta. B opraHusme
OHW He CUHTE3UpYKTCA, U UX 3amacbl HeBe-
NUKKN. MuHepanbHble 3N1eMeHTbl He 06/1agaloT
nUTaTeNlbHOW LEeHHOCTbIO, HO OHW HYXXHbl Op-
raHu3My Kak BellecTBa, y4acTBylouime B pe-
rynsymm obmeHa BellecTB, B NoAjepXaHuu
OCMOTUYECKOr0 AaBfieHus, Ans obecneyeHus
MOCTOSAHCTBA PH BHYTPU- W BHEKIETOYHOWA
XUAKOCTM opraHm3Ma. MHorue MuHepanbHble
3M1EMEHTbI SABASKOTCA CTPYKTYPHbIMU KOMMO-
HeHTamMy epMEHTOB U BUTAMMWHOB.

Kak W3BeCTHO, OCOBEHHOCTW MUHepanb-
HOro o6MeHa O0Ka3blBaldT 0YEeBUAHOE BO3-
[elicTBME Ha COCTOsIHME 3[0pOBbS, pacnpo-
CTPaHEHHOCTb OnpefeneHHbIX 3aboneBaHwii
1 npeabonesHeHHbIX COCTOAHWI B LLeNIOM; He-
COMHEHHbIM SBMIETCS W Yy4yacTWe OCHOBHbIX
MUKPO3/IEMEHTOB B (DOPMUPOBAHUU peakLuui
3aWnTbl OT CTPEccoB, MHMEKLMIA M HOBOOO-
pasoBaHuii. [103TOMY KOpPpeKLMUsA OTKIOHEHWU

B OOMEHe MaKpo- U MWKPO3NEMEHTOB SIBMS-
eTCs MepcrneKTUBHbIM HanpaBleHMeM COBpe-
MEHHO MeaWMLMHbI, KOTOPOE MOXET Cylie-

CTBEHHO yNyYlWWTbL MOKasaTenu 340pOBbS
HaceneHus [1, 2].
B nocnegHue pecAtunetus  60nblioe

BHUMaHWe YAeNsieTcs W3YYEeHU MUKPO3fe-
MEHTHOrO COCTaBa NeKaPCTBEHHbIX pacTeHui
1 uTONpenapaToB, YTO ABASAETCA BaXHbIM, NO
KpaliHeli Mepe, B OTHOLIEHMMW ABYX MO3NLWIA.

Bo-nepBbiX, 3M1eMEHTHbI XUMUYECKUIA CO-
CTaB pacTeHWs, MPoM3pacTarolLero Ha onpe-
[EeNeHHOW TeppuTOpuU, UNU BbITSXKEK, NOny-
UYEHHBbIX U3 Hero, MOXHO paccMmaTpuBaTb Kak
cBOeo6pa3Hoe OTpaXKeHMe 6MOreoXuMmnYecKoi
1 3KONOrMYECKON CUTyauun B JaHHOM pPeruno-
He, XapaKTepu3ytoLLee 3KONOTMYECKYO YNCTO-
Ty 3aroTaB/IMBAaEMOr0 /IEKAPCTBEHHOTO ChipbS.

Bo-BTOpbIX, A€ACTBME OCHOBHbLIX 6M0M0-
FMYECKU akKTUBHbIX BELLECTB, COAEPXKaLLUXCS
B (hMTONpenapaTax, 4acTo NPOSBASETCS B KOM-
nnekce ¢ felCTBMEM MaKpO- U MUKPO3NEMEH-
TOB, OMNpefensitoWmnX NPUPOSHbLIA MUHEpasb-
Hblli COCTAaB KaXJ0oro pacTeHus.

Llenb HacToOALWEro uccnefoBaHus - onpe-
eNNTb CoAepXaHne XUMWUYECKUX 3M1eMEHTOB
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B CYXOM 3KcTpakTe Padus Grayana maxim, no-
NYYEHHOr0 U3 NIeKapCTBEHHOr0 PacTUTeNIbHO-
ro cbipbsl - HaA3eMHbIX YacTeil Padus Grayana
maxim, KynbTUBMpPYeMOro B BoTaHW4ecKoMm
cagy HaumoHanbHoin Akagemun Hayk Kbip-
rbI3CKON Pecny6imKu.

MaTepuanbl U MeToAbl UccnefoBaHuA

O6bEKTOM MCCNeA0BaHNA ABNANCA CYXON 3KCTPakT
Padus Grayana maxim, nofy4eHHbI MeETOAOM NUODUNb-
HOW cywku [3].

MpegmeTom uccnefoBaHus ABAANNCHE XUMUYECKUe
3N1EMEHTbI.

OnpefeneHne CoAepx)aHna XMMUYECKNX 3N1eMEHTOB
B CyXOM 3kcTpakTe Padus Grayana maxim npou3soaunmn
aTOMHO0-a6COPOLUNOHHBIM  METO4O0M Ha aTOMHO-3MUC-
CMOHHOM cnekTpoMeTpe Optima 5300 DV komnaHuu
PerkinEImer® c gBoliHbIM 0630pOM Mna3Mbl C ABYXCEr-
MEHTHbIM TBEpAOTeNbHbIM CCD pAeTeKTOpoM NOMHOrO
BO/IHOBOTO Auana3oHa.

B ocHOBe MeToda NeXWUT U3MEPeHWe WHTEHCUBHO-
CTW U3NYYeHNA CBeTa, UCMYCKaeMOoro Ha onpefeneHHbIX
OANHaX BOMH aTomamu, BO3OYXAEHHbIMW WHAYKTWB-
HO-CBA3@HHON aproHoBoli nnasmoi. KonuyecTBeHHOe
onpefeneHne CBA3aHO C KONMYECTBOM MCMYCKaemMoro
3N1eKTPOMArHUTHOrO M3Ny4YeHUs, KauyecTBeHHas WHGop-
mMauua 0 CoCTaBe MPUCYTCTBYIOLLMX 3/IEMEHTOB CBA3aHa
C ANVHOW BONHbI UCMNycKaemoro nsnyyeHus [4, 5].

Metog ICP-AES WKWPOKO NpYMeHseTcs B MefuLuHe,
thapmaumu n hapMakonorum Ana n3y4eHns cogepikaHna Xu-
MUYECKNX 3/IEMEHTOB B 6ronornyecknx cyberpatax [6-8].

JKcnepumeHTanbHaa uacTb. WccnegosaHue no
ONpefeneHnto XMMNYeCcKNX 31eMeHTOB BKNOYAN0 NOATO-
TOBKY ¥ NpOBefeHMe MUHepanm3auum cyxoro aKcTpakTa
Padus Grayana maxim, cnekTpomeTpuio 06pasLos npu
Temnepatype 20 £ 2 °C.

MoproToska I'Ip06bl K BbIMO/IHEHNIO MUHEpanusayunn

N3yyaemblil 3KCTPaKT CYLINAN B CYLINNbHOM LKady
npu Temnepatype 40 °C. [anee Cyxoi aKCTpPaKT U3MeSib-
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Yyanu B MeNbHULe A0 KpynHocTu vactuy 0,1 mm. MNepen
B3ATMEM HaBecku npoba [O/KHa NpMOGPecTN KOMHAT-
Hyl0 TemnepaTtypy. HaBecky 6panu nyTem oTceyeHus
CKanbnenem matepuana U3 pasHblX y4acTKOB Npobbl Ha
CTEKNAHHON pa3fenoyvHoii focke.

HaBecky npo6bl momeuwiann B aBTOoknaBbl DAP 60
(Speed wave MWS-3 + ¢ aBToknasamu DAP-60, Berg-
hof, FepmaHua) ¢ nomowbio Wnatens, fobasnanu Tpe-
6yemoe KONMYeCcTBO peareHToB (Tabn. 1) n xopowo nepe-
MelWnBanm BCTPAXMBAHWEM aBTOKNaBa NpW KOMHATHOW
TemMnepaTtype, N0 WCTEYEHWW BPEMEHW, Heo6Xo[MMOro
ONS peakuuu, ycTaHaBNMBanu aBTOK/IaBbl B MWKPOBO/-
HOBOW neyu.

OnucaHne NporpamMmbl MUHEPanM3aLuyu nNpuseaeHo
B Tabn. 2.

C kaxpaoi napTueili npo6 uepe3 BClO nNpoLeaypy
MUHepanusaluyu NpoBOAUAN Ba XONOCTbIX OMNblTa, O4WH
CTaHAapT W napannenbHy nNpoby.

Mo OoKOHYaHWW npoLuecca BbDKUAANN HE MeHee
10 MUHYT AN MONHOTO OXNax[AeHws aBTOKNasoB. lMo-
Cne aBTOKNaBbl W3BNeKanu, npefBapuTeNbHO 0OTCOeAU-
HWB BEHTUNALNOHHbIE TPYOKMN, N NEPEHOCUAN B BbITAX-
HOW wWKad, rae OTKpbIBaNWM, MNONYYMBLUWIACS pacTBOp
nepeHocunnN B MepHY Konby, 06MbIB CTEHKWM aBTOKNaBa
N BHYTPEHHElW KpbIWKW, AOBOAUNWN PAacTBOP [0 MeTKM
LWCTUANMPOBAHHOW BOAONM, TWATeNbHO MepeMeLlnBanu
N NpUCTYyNann K U3MepeHuio.

MonyyeHHble pesynbTaThl 06paboTaHbl CTaHAapT-
HbIMW MeTOaMMN BapuaLMOHHON CTaTUCTUKN.

Pe3ynbTaTtbl nccnefoBaHns
N nx obeyxpaeHme

Pe3ynbTaTbl  MCCMefoBaHWil  coaepa-
HUS XUMWYECKUX 3/1EMEHTOB B CYXOM 3KC-
TpakTe Padus Grayana maxim npefcTaB/ieHbl
B Tabn. 3, C y4eTOM KNacCUYecKOro feneHus
MUHepanbHbIX 3/1EMEHTOB M0 KONUYECTBEHHO-
MYy NPU3HaKy Ha MakKpO3/eMeHTbl, MUKPO3/e-
MEHTbI 1 YNbTPaMUKPOINEMEHTHI.

Tabnuua 1

MapameTpbl MUHEPaNU3aLMmn Npoobi

KoHeyHbIli 06beM Bpems BblgepXKU*

JoBsoanTtcs aucTunmMpo- 10 MuH.

Twvn npo6bl AnvikeoTa/ PeareHTbl
HaBecka 1 X KONIMYECTBO
Cyxoli aKCcTpakT Pa- 250 mr 6 mMn HNO3
dus Grayana maxim 2mnH;02

BaHHOI BogOM A0 20 mn

MprumMevyaHue. * Bpems BbIAEPXKKM - BPeMs BbICTaMBaHWs Npob6bl ¢ J0GABNEHHbIMU peareHTamm
B OTKPbLITOM aBTOK/1aBe ANs 3aBepLueHns GypHOI peakLmu, NPOTeKatoLLeil Npy KOMHATHOI TeMnepaType.

YCnoBus MMHepanu3sawum npoobl

Homep Cragms  Temnepatypa, °C  [aBneHue,
nporpaMmbl 6ap
12 ml 160 30
2 190 30
3 190 30
4 100 0
5 100 0

Tabnnua 2
Bpema,  lMepexogHoe BpeMsa™,  MOLLHOCTb,
MUH MWUH %
5 5 80
5 1 80
10 1 80
10 1 0
10 1 0

MpumevaHue. *lepexofHoe BPeMs - BPeMs Nepexofa OT OAHON CTaAuM NporpaMmbl O APYToid.
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Tabnuua 3

CogepXkaHue XMMUYECKNUX 3NEMEHTOB B CyXOM aKcTpakTe Padus Grayana maxim

HanmeHoBaHWe XMMMUYeCKoro

KonunyectBo,Mkr/100 mr

PeKoMeH/yemasi CyTouHas NoTpe6-

3feMeHTa HOCTb A/19 YenoBeka
Makpo3anemeHTbl

Ca 880,02 800-1000 mr
Mg 1203,04 400 mr
Na 23,98 2000 mr

K 3465,38 2500mr

P 233,68 800 mr

MWUKpOo3nemeHTBbl

Fe 2,92 10-15 mr
Zn 3,66 12 mr

Cu 0,18 1wmr
Mn 4,75 2Mr

Al 1,58 30-50 mr
Ni 0,51 100-300 mkr
B 3,57 1-3 mr
Ba 0,22 0,5-1 mr
Cr 1,02 50 mKr

Se 0,26 50-70 mkr
Mo 0,041 45 MKr
Co <0,032 10 mMKr

Li <0,008 100 mkr
Bi <0,008 He n3BecTHa
Sh <0,16 0,01-0,02 mr
Sn <0,16 2 Mr

Pb <0,16 0,35-98,5 mr
Sr 2,05 imr

Y NbTPaMUKPO31EMEHTbI
Ag <0,024 30 mMKr
Be <0,0016 10-20 mkr
MbIWwbAK
As <0,32 0,01-0,03mr

YCTaHOBMEHO, YTO B CyXOM 3KCTpakTe Pa-
dus Grayana maxim npucyTcTByeT 26 XuMunye-
CKUX 3NeMeHTOB. OCHOBHblE MaKpO3/IEMEHTHI
pacnpefenuanch B Nopagke ux ybbiBaHusa cne-
aywouwmm obpasom: K > Mg > Ca > P > Na.

MockonbKy uTo3KcTpakT Padus Grayana
maxim o6nagaeT MMMYHOMOZYIUPYHOLLUM
pevictemem [9, 10], ocobblii uHTepec npeg-
CTaBnseT onpefeneHWe B HeM COAepXaHus
MUKPO3NEMEHTOB - 6MOhnIoB. Kak 13BECTHO,
MUKPO3MIEMEHTbI BbIMOMHAIOT BaXHble (PYHK-
UMK perynaumm akTUBHOCTM MeTabonnmyeckmnx
CMCTEM W FeHOMHOro annapaTa KneTku. Takue
M3 HUX, KaK Xefie30, MapraHel, CefeH, UWHK,
HWKe/b, 0Ka3blBalOT AENCTBUE HA YPOBHE Mec-
CEHXKEPHbIX BHYTPUK/IETOUHbIX CUCTEM, WH-
Lyunpysa NpoayKumio v MOTeHLMpYA AeiicTBre
Llenoro pafa KMeToYHbIX LMTOKWHOB, CTUMY-
NMPYIOLWNX eCTeCTBEHHble Kunnepsl. VMmy-
HOLWTOKUHbI obecrneymBaoT 3PPEKTUBHOCTb

KWMEPHOTO  UMTOAM3NCA M CNOCO6CTBYIOT
CHVDKEHUIO PE3UCTEHTHOCTU K HEMY OMNyXose-
BbIX KNeToK [11]. BuoreHHble MUKPO3INEMEHThI
TakXXe BXOAAT B COCTaB PEPMEHTOB U HEPeLKO
6bIBAOT NUMUTUPYIOLWMUMK  (haKTopamun Ans
HOpPManbHOro TeyeHWs 0BMEHHbIX MPOLECCOB
B OpraHu3me.

B pagy MWKpPO3NeMeHTOB B M3y4aeMOM
3KCTpakTe BbIABMEHO Haubonbllee cofepxa-
Hue Mn, B, Zn u Fe, ganee cnegytT Al, Cr,
Ni un Se.

K TsXenbiM MeTannam OTHOCATCA XUMuye-
CKMne anemeHTbl (MeTannbl) ¢ aTOMHOI Maccol
6onee 40, 1M XMMUYECKME 3NEMEHTbI CYyaefb-
HbIM BecoM Bbiwe 5r/cm3[12, 13]. Cneunanu-
CTamMy Mo OXpaHe OKpY>XawlLleid cpedbl cpesu
TSXENbIX MeTalNoB-TOKCUKAHTOB BblfeneHa
npuopuTeTHas rpynna. B Hee BXOAAT KagMUiA,
Mefb, MbIWbAK, PTYTb, CBUHEL, BUCMYT, Ba-
Hafuli, Kak Hambosiee onmacHble 415 340POBbS
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YyenoBeKa U XXUBOTHbIX. 3 HUX pTYTb, CBUHeEL,
N KagMmuil aBnAloTCA Haubonee TOKCUYHBLIMU.
MbIWbAK, cypbMa U BUCMYT, KakK MpeactaBu-
TeNN TOKCUYECKUX 3/1eMEHTOB MATOW rpynnbl
nepuouyeckolt cucTembl, Hambonee 4acTo
BCTPeYaloTCs B OKpy>KartoLLei cpege.
MrueHnyeckas oueHKa COfepXXaHus Taxe-
NbIX METAaNN0B B CyXOM 3KCTpakTe Padus Gray-
ana maxim BbIfiBUa OTCYTCTBME MpEeBbILLIEHNA
MAOK Ta)xenbix MeTannios, NPUHATLIX 4NA ieKap-
CTBEHHbIX CPefCTB U BMONOrMYecKN aKTUBHbBIX
[06aBOK Ha pacTuTenbHol ocHose [14, 15].

BbiBOAbI

1. KoHUeHTpauus XMMn4Yecknx anemMeHTOB
B CYXOM 3KCTpaKTe Padus Grayana maxim He
npeBblWaeT 4ONYCTUMbIX YPOBHENA.

2. B ¢mTo3skcTpakTe Padus Grayana max-
im BbISIBIEHO Hambonbllee cogep>aHue 6uO-
reHHbIX MUKpO3neMeHToB Mn, B, Zn un Fe.

3. CogepxkaHue TAXEeNbIX MeTanioB B Cy-
XOM 3KCTpakTe Padus Grayana maxim He npe-
BblLLaeT UX AONYCTUMbIX YPOBHEN, NPUHATBIX
ONS NeKapCTBEHHbIX CPeACTB U 6MON0rMYecKy
aKTUBHbIX 406aBOK Ha pacTUTeNbHOI OCHOBE.
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