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Pe3iome: B cTaTbe IpeacTaBJICHbI PE3YJAbTAThl UBMEPEHUA COACPXKAHMA aJTIOMMHUA B LIBETKAX pOMAIlIKU ANTEeYHOU OTEUYECTBEHHBIX
(prM-l'lpOH?,BOI[I/ITCJTGVI. npOBCI[GH CpaBHI/ITeﬂBHHﬁ aHaJiu3 KyMyJ'IHTHBHOf;[ CITOCOOHOCTHU K aJTIOMUHUIO Pa3JIMYHBIX JICKAPCTBCH-
HBIX paCTCHHfI. HOKaSaHO, YTO poMallKa anTeyHasd XapaKTCpU3yeTcCiAa TIOBBILIEHHOM ycTOﬁ‘{HBOCTLIO K U30BITOYHBIM KOHLIECHTpaluu-
SAM aJTYOMUHMUS IO CPABHEHUIO C APYI'UMU BUJIaMU JICKAPCTBEHHOI'O paCTUTECJIBHOI'O ChIPbA.

Kunrouesbie ¢10Ba: TOKCMYHOCTh COEIMHEHUI AJIIOMUHMA; HIBETKU pOMAIIKKU ATTEYHO; JIEKAPCTBEHHOC paCTUTEIBHOEC ChIPLE; METO/
ATOMHO-3MUCCUOHHOM CIIEKTPOMETPUU C UHAYKTUBHO CBSI3aHHOW TJIa3MOI.
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LIBETKaX POMAIIKU allTeYHOI METOIOM aTOMHO-3MHUCCUOHHOM CIIEKTPOMETPUM C MHAYKTUBHO CBsI3aHHOM 1ia3moii. Bemomoctu Ha-

YUYHOTO IIEHTpa 9KCIEePTU3BI CPEICTB MEAULIMHCKOTO npuMeHeHust 2016; (3): 49—52.

BBEEHUE

OpHUM M3 TOKa3aTesieil KauecTBa JIeKapCTBEHHOTO
pactutenbHoro coipbst (JIPC) siBisieTcst comepkaHue B
HeM Tspkenbix mMetasuioB [1]. [IpuHsaTo cunrars, 4TO OC-
HOBHasl MPUYMHA TOKCUYECKOTO ACUCTBUS TSKEIBIX Me-
TaUIOB CBsI3aHa C OJIOKUPOBAHUEM OIpeleIeHHbIX
(GYHKIIMOHATBHBIX IPYIIT OEJIKOB WIM Xe C BRITECCHEHUEM
13 HEKOTOPBIX (hepMEHTOB MOHOB METAJUIOB [2]. AlltoMu-
Huit (Al), SIBJSISICH IETKUM METAJJIOM, HE TOJIJIEXUT KOH-
TPOJIIO TIPU TIPOBEICHUM (PapMaKOIeiHOTO aHaIn3a
JIPC. OnHako Al, KaK ¥ TsKeJIble METAJIIbl, OTHOCHUTCS K
TOKCUYHBIM BJIEeMEHTaM M 00JaJaeT CXOAHON ¢ HUMU
OMOXMMHMUYECKON MOJENbI0 TOKCUYHOCTU, KOTOpasi BO
MHOTOM CBSI3aHa C €ro aHTaroHW3MOM IO OTHOILEHUIO K
KaJblMio, Maruuto, ¢ocdopy, HMHKY U MEIu, a TaKXKe
CIMOCOOHOCTBIO 00pa30BBLIBATh COCNMHEHMST C OeKa-
MU [2—5]. OpraHaMU-MUIIEHSIMU IIPU U30BITOUHBIX KOH-
HeHTpanusx Al B opraHusme SIBJISIFOTCSI TIOYKH, II€H-
TpajibHasi HepBHAsl CUCTeMa, KOCTH, JIETKUE, KOCTHBIN
MO3T, SIMYHUKHW, MaTKa U MOJIOYHBIE XKeJie3bl, T03TOMY
WHTOKCHUKAIIUS coeanHEeHUsIMU Al BeieT K HeOOpaTUMBIM
MOCJIEICTBUSIM B OPTaHU3Me U K COKPAIIeHUIO XKM3HU Ye-
JIOBEKa, YCTaHOBJEHA 3aBUCHMMOCTb MEXIY YCBOCHUEM
yesoBeKoM Al 1 6oJie3HM Anblireitmepa [2—6]. B cBsizu ¢
9tuM B 2007 r. akcrieptel BO3 cHU3WIM 103y OpUEHTU-
POBOYHO JIOMYCTUMOTO €XEHeNeIbHOro notpedaeHus Al
¢ 7 no 1 mr/kr [7].

BrIsiBIeHUE IMPOKOTO CIIEKTPa OMOXUMUYECKUX U3-
MEHEHUI TIOI OeiiCTBUEM CoemuHeHU Al cTUMyIHpyeT
9KCTepUMEHTAIbHbIE UCCIIeOBaHMSI, HAIIpAaBJIeHHbIe Ha
OrpaHUYeHue ero M30BITOUHOTO TMOCTYIUJIEHUSI B opra-
HU3M. Pa3HOBUIHOCTBIO TAKMX UCCIEIOBAHUIA SIBJISTIOTCS
paboTHI IO OIpeesieHNIo coaepkaHus Al B MUILEBBIX
MPOAYKTax U MPOAOBOJBLCTBEHHOM ChIPbe, KOTOPbIE aK-
TUBHO TIpoBoasTcs HaumHasa ¢ 1980-x romos [3, 8—10].
B mocnennee mecsatuiaeThe B JIMTEpaType OIyOJIMKOBA-
Hbl JaHHbIE MO coaepXaHuio Al B paszM4YHbIX BHUIAX
JIPC [11-19]. Lens nanHoi padoThl — OMPEICIUTH CO-
NepKaHue aJIOMUHUS B IIBETKaX POMAIIKW anTeqHOM

(Matricaria chamomilla L.), TOCTyMHBIX POCCUACKOMY
norpeduremo. B xauyecTBe MeToma McCleIOBaHUS BbI-
OpaH METOJ aTOMHO-IMUCCHOHHOMN CMEeKTPOMETPUU C
WHAYKTUBHO cBs3aHHO# rutasmoii (MCIT-ABC), koTo-
PBIi OTHOCUTCSI K OCHOBHBIM (DapMaKOITIEiHBIM METOAaM
3JIeMEHTHOTOo aHainu3a [20].

MATEPWAJIbI U METOAIbI

B xauecTBe 00BEKTOB UCCAeAOBAaHMS ObLIN BEIOPAHBI
pOMAIKW LBETKU TSITU Pa3IUUHBIX BEIYIIMX OTEYeCT-
BEHHBIX MPOU3BOIUTEIICH: 0Opa3sell mpousBoauTesist No 1,
obOpaszelr npousBonutesst Ne 2, oO6pasell Mpou3BOIUTENS
Ne 3, obpazen npousBonutenss Ne 4, obpasell MpOU3BO-
nutens No 5, mpuoOpeTeHHbIe B PO3HUYHBIX alTeUHBIX
ceTs1x MockBhbl. [1oaroToBKy 06pa3ios aj1s aHaau3a Ipo-
Boauiu 1o metonuke EPA [21]. Bce oGpa3iibl cymmiam 10
MOCTOSIHHOM Macchl Tipu Temrnepatype 105 °C B TeueHue
JIByX 4YaCOB, PACTUPAJIM B OMHOPOIHBIN MOPOIIOK U MPO-
CeMBAJIM Yepe3 CUTO ¢ AUaMeTpoM oTBepcTuil 1 Mm. O6-
pasubl Maccoit 1,0 r (TouHast HaBecka) MoMellaIu B CO-
cyl Ui MUKPOBOJIHOBOTO pas3yiOXeHUsI, JT00aBIISIN
9,0 cM? a30THOM KMCJIOTHI KOHLEHTPUPOBAHHOI (0OCY),
0,5 cM? coNIHOM KUCIOTHI KOHIIEHTPUPOBAHHOM (0CY) 1
2,0 cm3 mepokcuaa Bogopona 31 % (peakTUBBI IIPOU3-
BoAcTBa upMbl «Acros Organics»), MepeMelBaIn 10
MOJIHOTO CMayMBaHUs U BbiaepxuBaau 5—10 muH. lanee
MPOBOAWIM DPA3JTOXKEHUE C MOMOIIBI0 MUKPOBOJTHOBOM
cucteMbl Anton Paar Multiwave 3000. ITporpamma pa3s-
JloxkeHus TpencrapieHa B tadnauie 1. [Tocne oxmaxmie-
HUSI PacTBOPHI B cocymax (prIbTpOBaIM 4yepe3 (UIbTp
«CMHSS JIEHTa» B MEPHBIE KOJIOBI 00beMOM 25 cM3, 10BO-
JVJTU 10 METKW IEMOHM30BaHHOM BOIOM, OYMIIIEHHOM Ha
ycranoBke Milli-Q — Integral 3 ¢upmbr «Millipore»,
®pannus. KoauyectBeHHoe onpeaeneHue Al ocyiecTs-
ssim merogom MCIT-ADC, ucnonb3ysi aTOMHO-3MMUC-
CHUOHHBIN CIIEKTPOMETP C MHAYKTUBHO CBSI3aHHOM Ij1a3-
moii Optima 8300 DV dupmer «Perkin Elmer», hpukcupys
WHTEHCUBHOCTU OMUCCUM Ha ABYX JuinHax BosiH (308,215
u 394,401 M) a1st Kaxaoil mpoObl. beuln ycTaHOBIIEHBI
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B. M. LLlykuH, E. 10. CeBepuHoBa, H. E. KysbMuHa, B. A. Awkup

Tabauya 1

[TPOI'PAMMA MUKPOBOJIHOBOTI'O PA3JIOKEHUA
AHAJIU3UPYEMBIX OBPA3IIOB

0—-80 0-230
2 2 80 230
3 10 80—165 230—-680
4 30 165 680

ClIeyIoNIre TapaMeTpbl MpUOopa: MOIIHOCTh BBICOKO-
YacTOTHOTO reHeparopa mia3mbel — 1500 Bt, moToxk mra3-
MeHHoro ra3a (aprod) — 10 j/MMH, MOTOK ra3a pacrbi-
qutenst (aproH) — 0,5 1/MUH, CKOPOCTh TOAaYu TPO-
661 — 1,10 Ma/MUH, 0030p TUTa3Mbl — aKCHUAJbHBIN,
KoJMyecTBO periuk — 4. M3mepeHue coaepxaHusi Al
MPOBOAWJIM TIyTEM CPaBHEHUS 3MUCCUU WCITBITYEMBIX
PacTBOPOB C IMUCCHEN CTaHAAPTHBIX pacTBOPOB Al pup-
Mbl «Merck» (CRM) u3BeCTHOI KOHILICHTpALIMU METO-
oM M00aBOK. 3a pe3ysIbTaT MPUHUMATH CpeIHee 3HaYe-
HUE KOHIIEHTPAIIUA, TIOJTyYeHHBIX 110 pe3yIbTaTaM YeThl-
pex napajuleJbHbIX U3MEPEeHUI MO IBYM JJMHAM BOJIH.
ITpaBUIbHOCTL pe3ysbTaTa M3MEpPeHUs IO yKa3aHHOM
MEeTOIMKe KOHTPOJIMPOBAJIM, OLIeHUBast copepxkaHue Al B
crangaptHoM obpasue TEA LEAVES (INCT-TL-1)
npousBonactBa Institute of Nuclear Chemistry and
Technology, Poland (u3mepeHHoe M cepTUGULIMPOBAH-
Hoe 3HaueHusi Al cocraBmsitor 0,229 £ 0,014 wu
0,229 £ 0,028 % cOOTBETCTBEHHO).

PE3YJIbTATbI U OBCYHKAEHUE

TokcUYHOCTh BOIOPACTBOPUMBIX coeauMHeHuM Al
onpenesisIeTcsl HaJlu4ueM CBOOOIHBIX MOHOB A, mx
CIMOCOOHOCTBIO B3aMMOJIECTBOBATH C BHE- U BHYTPUKIIE-
TOYHBIMU BEIIECTBAMU U MPOSBIISIETCS YK€ TP MUKPO-
MOJISIpHBIX KOHIIeHTpanusx [22]. HecmoTps Ha 310, pac-
TEHUsI CMOCOOHBI HAaKaIIMBaTh Al B OOJbIINX KOJIUYECT-
Bax 0e3 BUAMMBIX TPU3HAKOB YTHETEHUST BBUAY HATTUIUS
Y HUX Pa3IMYHBIX (PU3MOJIOTO-OMOXMMUIECKUX 3aIUT-
HBIX MEXaHM3MOB, TMOBBIIIAIOIINX YCTOMYMBOCTb pacTe-
Huit K Al. YcTaHOB/IEHO, UTO 3allIMTHBIE MEXaHU3MbI OC-
HOBaHBI Ha Pa3IMYHBIX CITOCOOAX NEeTOKCUKAIIMU MOHOB
AP momaBieHNU NPOHUKHOBEHUS CBOOOMHBIX MOHOB
yepe3 CHUMILIa3My WM anoriasMy (COOTBETCTBEHHO
BHYTPEHHSISI U BHEIIHSIS AeToKcuKauus) [22]. BHenHsist
JNETOKCUKALIMS CBSI3aHa C 3a1ePKKOI MOHOB AT B cTeH-
Ke KJIeTOK KOpHel, a BHYTPEHHSISI — C HaJIMIMeM B pac-
TEHUSIX OPTaHMYECKUX KUCIIOT, O€JKOB WU IPYTUX Opra-
HUYECKMX JTUTAHI0B, OPrTaHM30BaHHBIX B BAKYOJIU U CIO-
COOHBIX 00pPa30BBIBATH KOMILUIEKCHBIE COEIWHEHUS C

Tabauya 2

OKCIIEPUMEHTAJIBHO OIIPEJEJIEHHOE
COJEPXKAHUE ATIOMUHUA B OTEYECTBEHHBIX
OBPA3IIAX POMAIIIKH AIITEYHOU IIBETKOB

Oo6paszen mpousBoauTesst N 1 665,0 + 4.9
O6pa3en mpousBoauTesist No 2 116,0 £ 5.4
O06pasen mpousBoauTes Ne 3 454,6 £ 9.1
Oo6pasen mpousBoauTesst Ne 4 802,6 £ 19.2
O6pa3zen npousBoauTesst No 5 353+1.2

noHaMu AP, a Tak:kKe CHHTE30M BBICOKOAKTHUBHBIX aJTO-
MOYCTOMYMBBIX (hepMEHTOB [22].

WMHudbopmanuumst o conepkanuu Al B [IBETKaxX poMallKu
anTeyHON TMO3BOJISIET CYIUTh 00 3(p(HPEeKTUBHOCTH BHYT-
peHHel geTokcukauuu MoHoB AlRY stum Bumom JIPC.
PesynbraThl M3MepeHust copepxaHusi Al B pa3iTMuHBIX
OTEYeCTBEHHBIX OOpasilaXx pPOMAIlKM anTeYyHOW Mpes-
craBieHbl B Tabnuie 2. Kak ciaempyeT u3 maHHBIX, TIpe-
CTaBJICHHBIX B TaOiuie 2, Auama3oH comepxaHus Al
B M3YYEHHBIX 00pa3iiax poMallKy IIBETKOB OY€Hb IIIMPOK
(35,3—802,6 Mr/Kr), MakCMMajJbHOE COIACPKAHUE IIpe-
BbILIAET MUHUMaJbHOE B 23 paza. MOXHO Mpeanoso-
KWTh, YTO TaKO# pa3Opoc B 3HAYEHMSIX comepkaHus Al
00yCJIOBJIEH pa3UYHbIM COCTAaBOM IOYB B MecCTax coopa
pOMalIIK¥ U BIMSTHUEM aHTPOTIOTeHHBIX (hakTOpoB. B 11e-
JIOM TOJIyYeHHbIe dKCIepUMeHTaIbHbIe TaHHbIE CBUIE-
TEJBCTBYIOT O OOJIBIION aKKyMYJISITUBHON CIIOCOOHOCTHU
pOMaIIIKM anTeyHol K Al 1 ee yCTOMYMBOCTU K MOBbI-
IIEHHBIM cofiepxkaHusM Al (aTIOMOTOJIEPAaHTHOCTH).

IIpencrapisier UHTEpPEC CPABHUTH ATIOMOTOJIEPAHT-
HOCTh pomaiiku ¢ apyrumu Bugamu JIPC. B tabnuue 3
MpencTaBlIeHbl JaHHbIE JUTEPAaTypbl MO U3YYEHUIO CO-
nepxxanus Al B paznuunbix Bugax JIPC, mosyyeHHbIe HC-
cnenosaresimu Poccuun, Ucnanuu, Typuuu, Cepbuu,
Pymbinun, Yexun, CnoBenun, bpaswium. Ha ocHoBe
9TUX JaHHBIX MOXHO BBISIBUTb ONPEACIEHHYIO TeHIEeH-
1Mo HakorieHus: Al oTaeabHbIMU MOPGhOJIOTUUYECKUMU

Tabauya 3

CONEPXKAHUE AJIIOMUHUA
B PA3JIMYHBIX BUJAX JIPC

Pomaiiky anTeyHoOl 1IBETKI 2 +8,3[12]; 168 £ 10 [18];
4 +3[10];297,0 40,2 [15];
356 +23[11]; 826 [17];
1005 £ 287 [14]

Kanenmynbl mBeTKI
JIWTIBI IBETKM
Kpanusbl 1ucThbst

Marb-u-Mayexu JIUCThS
Ilancdes TpaBa
IMomopoXXHMKa TpaBa
Baswiuka TpaBa

MsiThl IEpevHoit TpaBa
TricsuenucTHrKa TpaBa

JIymuiiel TpaBa
Yeobpewa TpaBa
DeHxest IoabI

BosipbiiiHrKa 110161
IIInnmoBHUKA TLIOIBI

Kanuub! miomst
OnyBaHYMKA KOPHU
Co101KM KOPHUA
Jlomyxa KopHU

186 + 10,2 [12]
72,6 + 3,3 [12]; 87 £ 9,2 [11];

189 + 19 [18]; 596 + 31,7 [11];
273,0 + 1089,0 [19]

636,0 = 909,0 [19]
178 + 12,0 [11]; 198 + 21 [18];
278 + 11 [18]; 1409 [17]

378 + 14 [18]; 474,0 + 71,4 [15];
622 + 47 [13]

88 + 2 [10]; 144 £ 6,0 [12];
331 + 13[18];433,9 65,4 [15]

41,1 £ 3,1 [12]; 67 + 10 [18];
157,0 £ 1360,0 [19]

49 + 1 [18]; 456 £ 17 [13]
267,0 = 1227,0 [19]

16 + 6 [18]; 158 + 5,7 [11];
278,9 + 31,5 [15]

26,0 £ 85,0 [19]

13,0 £ 72,0 [19]; 105 + 2 [10];
157 + 12[11];

15,0 £ 47,0 [19]

2096 [17]; 747,0 + 2213,0 [19]
122,0 + 456,0 [19]

191,0 + 2455 [19]
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OI'IPEIJ.EJ'IEHVIE copepxaHuA aNloMUHUA B LiBeTKaX poMallKKU anTe4yHon

rpynnamMu JIPC: HauMeHbIIMe ero KoJinuecTBa Xapak-
TEepHBI ISl TUIOAOB U LIBETKOB, 0o0Jiee BbICOKME — JUISI
TpaBbl W JINCTBEB, MaKCUMaJlbHble HaOJIOAAOTCH JUIS
KkopHeit. CieayeT OTMETUTh, YTO MAaKCUMaJIbHOE 3Haye-
Hue Al B poMalllKu IIBETKaX CYIIECTBEHHO IMpPEBBIIIAET
TaKoOBO€ B JIPYTUX MPEACTaBUTENSIX 3TO Mopdosioruye-
CKOM Trpynmnbl pacTeHUid (LBETKaX JUMbl U LIBETKaX Ka-
JIEHIYJIbl) U COMOCTABMMO C MaKCUMaJIbHBIM 3HAUeHUEM
Al B IUCThSIX U TpaBaxX. DTO CBUAETEJIBCTBYET O TOM, UTO
poMamika anTeyHas XapaKTepu3yeTcsl TMOBBIIIEHHON
JIIOMOTOJIEPAHTHOCTBIO 110 CPABHEHUIO C APYTUMU BUIA-
mu JIPC. TlpeacraBieHHBI B IUTEpaType AUana3oH Co-
nepxaHust Al B 3apy0exXHBIX 0Opasiiax poMaIlikKy arnrTeyd-
Hoit uBeTKOB (152—1005 Mr/KT) XOpOIIO coryiacyercs ¢
HallUMU 9KCIePUMEHTATbHBIMU JAHHBIMU, TTOJTYY€HHBI-
MM Ha OTEYECTBEHHBIX 00pa3slax. DTO MOATBEpXKAAeT
JIOCTOBEPHOCTb CJIeJTAaHHOTO HAMU BhIBOJIa O BHICOKOI yC-
TOMYMBOCTY POMAIIIKHU alITeYHOM K TOKcHKanuu Al.

3AKJIIOYEHUE

AHaU3 JaHHbBIX JUTEPATYpbl U Pe3yabTaThl IKCIIe-
PUMEHTAIBHBIX UCCIEIOBAHUI CBUIETENBCTBYIOT 00 aK-
TUBHOM (DYHKIMOHUPOBAHUM Y POMAIIKU alTeIHON 3a-
IIATHBIX MEXaHU3MOB, MPEAOTBPAIIAIONINX MHTOKCUKA-
o noHaMu AlPT M obecreurBaIOLIMX YCTOWYMBOCTD
3TOTO pACTEHUWsI K TIOBBIIIEHHBIM CoOIepXaHusM Al.
CrieacTBEM BBICOKOM aTIOMOTOJEPAHTHOCTH POMAIITKHU
arTeyHOM, SIBasIeTCsl 00JIbIIOEe KoJebaHMe BaJOBOTO CO-
nepxanus Al B nanHom Buae JIPC. Dto 3aTpyaHsieT uc-
MOJb30BaHWE BEJIMYMHBI CPEIHETO BaJIOBOTO ComepKa-
HUs Al 1J1s1 XapaKTepUCTUKU CTeTICHU 3arpsI3HEHMS IIBET-
KOB POMAIIIKU allTeYHON 3TUM TOKCUKAHTOM.

JINTEPATYPA

1. Kysbmuna HE, LLlykuH BM, CeBepuHoBa EIO, Awkup BA, Mepkynos
BA. U3MeHeHWe NOAX0[0B K HOPMUPOBAHUIO COAEPHaHUA Tae-
NbIX METa/NJI0B B /IEKApPCTBEHHOM PAcTUTESTIbHOM Chipbe U JIEKapCT-
BEHHbIX PacTUTeNIbHbIX Mpenaparax. XMMUKo-dapMaLeBTUYeCKnit
*ypHan 2015; 49(7): 52-6.

2. Hodgson E, ed. A textbook of modern toxicology. 4th ed. New Jer-
sey: John Wiley & Sons, Inc. Hoboken; 2010.

3. Toxicological profile for aluminium. Atlanta: Public Health Services
Agency for Toxic Substances and Disease Registry; 2008.

4. Golub MS, Domingo JL. What we know and what we need to know
about developmental aluminum toxicity. Journal of Toxicology and
Environmental Health 1996; 48(6): 585-97.

5. Lyranei UB, Mapabagmuy AB, UnowuH MA, Cynapukos AM. He-
KOTOpbIe acneKTbl BAUAHUA aflOMUHUA U ero COedMHEHUN Ha K-
Bble OpraHm3Mebl. 3konornyeckas xumma 2012; 21(3): 172-86.

0B ABTOPAX

20.

21.
22.

. Walton JR. Aluminum'’s involvement in the progression of Alzhei-

mer’s disease. J. of Alzheimer’s disease 2013; 35: 7-43.

. Evaluation of certain food additives and contaminants. In: Sixty-se-

venth report of the joint FAO / WHO Expert Committee on Food Ad-
ditives, WHO Technical Report Series 940. 2007. Available from:
http://www.who.int/ipcs/publications/jecfa/reports/trs940.pdf

. Greger JL. Aluminium content of the American diet. Food techno-

logy 1985; 39: 73-80.

. Shu WS, Zhang ZQ, Lan CY, Wong MH. Fluoride and aluminum con-

centrations of tea plants and tea products from Sichuan Province,
PR China. Chemosphere 2003; 52: 1475-82.

. S€ancar J, Stibilj V, Milaci¢ R. Determination of aluminium in Sloveni-

an foodstuffs and its leachability from aluminium-cookware. Food
Chemistry 2004; 85: 151-7.

. Basgel S, Erdemoglu SB. Determination of mineral and trace ele-

ments in some medicinal herbs and their infusion consumed in Tur-
key. Science of the total environment 2006; 359: 82-9.

. SenilaM, Drolc A, Pintar A, Senila L, Levei E. Validation and measure-

ment uncertainty evaluation of the ICP-OES method for the mul-
ti-elemental determination of essential and nonessential elements
from medicinal plants and their aqueous extracts. J. of Analytical Sci-
ence and Technology 2014; 5: 37.

. Barin JS, Pereira JSF, Mello PA, Knorr CL, Moraes DP, Mesko MF, et

al. Focused microwave-inducted combustion for digestion of botani-
cal samples and metals determination by ISP OES and ICP-MS. Ta-
lanta 2012; 94: 308-14.

. Malik J, Szakova J, Drabek O, Balik J, Kokoska L. Determination of

certain micro and macroelements in plant stimulants and their infu-
sions. Food Chem. 2008; 111: 520-5.

. Ozcan MM, Akbulut M. Estimation of minerals, nitrate and nitrite con-

tents of medicinal and aromatic plants used as spices, condiments
and herbal tea. Food Chem. 2007; 106: 852-8.

. Ledniewicz A, Jaworska K, Zyrnicki W. Macro- and micro-nutrients

and their bioavailability in polish herbal medicaments. Food Chem.
2006; 99: 670-9.

. Queralt |, Ovejero M, Carvalho ML, Marques AF, Llabrés JM. Quanti-

tative determination of essential and trace element content of medi-
cinal plants and their infusions by XRF and ICP techniques. X-ray
Spectrom. 2005; 34: 213-7.

. Razi¢ S, Onjia A, Dogo S, Slavkovi¢ L, Popovi¢ A. Determination of

metal content in some herbal drugs — Empirical and chemometric
approach. Talanta 2005; 67: 233-9.

. 'paBenb UB, LWoixet AH, Axkosnes I'T], CambinuHa NA. OapmMaror-

HO3MA. IKOTOKCMKAHTBI B JIEKapPCTBEHHOM PacTUTENLHOM Chipbe U
¢uTtonpenapartax. M.: F30TAP-Megaua; 2012.

Elemental impurities — procedures. General chapter <233>, USP
37/NF32. 2014. Available from: http://www.uspnf.com/.
Envitomental Protection Agency. Method 3052, SW-846, 1996.
AmocoBa HB, Hukonaesa OH, CbiH3bIHbIC BA. MexaHu3Mbl antoMoTo-
JIEPAHTHOCTU Y KyJIbTYPHbIX pacTeHuin. CenbcKkoxo3aAncTBeHHan buo-
norua 2007; (1): 36-42.

DepnepanbHoe rocyaapcTBeHHoe BlofKeTHOe yuperaeHne «HayuHbIi LLeHTP 3KCnepTU3bl CpefcTB MeAULIMHCKOro NpUMeHeHUs»
MuHwcTepcTBa 3apaBooxpaHeHnsa Poccuitckon Oepepaumn. Poccuiickas Oepepauums, 127051, Mockea, MeTposckuii bynbsap, 8, cTp. 2.
LLykuH Bukmop Muxatinoadud4. 3KcnepT 2-i KaTeropum nabopaTopum HaHoeKapcTB, NpenapaToB A KINeTOUYHOM U FreHoTepanuu

McnbitaTensHoro LLeHTPA 3KCNepTn3bl Ka4ecTBa /1IeKapCTBEHHbIX CpeacTB.

CesepuHoaa EneHa lOpbecHa. J1abopaHT nabopatopuu HaHONEKapCTB, MpenapaToB AJ1A KNETOUHOM WU reHoTepanuu

McnbitaTensHoro LLeHTPA 3KCNepTn3bl Ka4ecTBa /1IeKapCTBEHHbIX CpeacCTB.

KysbmuHa Hamanus EseeHbeaHa. BeayLumii akcniepT nabopartopum HaHONEKapCTB, NpenapaTos AMs KIETO4HOM U reHoTepanuu
McnbiTaTenbHOro LeHTpa 3KCNepTU3bl Ka4ecTBa SIeKapCTBEHHbIX CPeACTB, 4-p XUM. HayK.

Awkup Badum AHamornsesuy. HauanbHWK nabopatopuu HaHoNIeKapCTB, NMPenapaToB /1A KNeTOUHOW 1 reHoTepanuu
McnbiTaTenbHOro LEeHTpa 3KCNepT3bl Ka4ecTBa SIeKapCTBEHHbIX CPEACTB, KaH. XMM. HaykK.
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DETERMINATION OF ALUMINIUM IN CHAMOMILE FLOWERS
BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROMETRY

V. M. Shchukin, E. Yu. Severinova, N. E. Kuzmina, V. A. Yashkir

Federal State Budgetary Institution
«Scientific Centre for Expert Evaluation of Medicinal Products»
of the Ministry of Health of the Russian Federation, 127051, Moscow, Russia

Abstract: The article presents the results of determining aluminum in Chamomile flowers by domestic manufacturers. A comparative
analysis of the ability to accumulate aluminum for various medicinal plants has been performed. It has been shown that chamomile is
defined by increased resistance to excessive concentrations of aluminum in comparison to other herbal substances.

Key words: aluminum compounds toxicity; Chamomile flowers; herbal substances; inductively coupled plasma-atomic emission spec-
trometry.
For citation: Shchukin VM, Severinova EYu, Kuzmina NE, Yashkir VA. Determination of aluminium in Chamomile flowers by induc-

tively coupled plasma-atomic emission spectrometry. The Bulletin of the Scientific Centre for Expert Evaluation of Medicinal Prod-
ucts 2016; (3): 49-52.

REFERENCES

. Kuzmina NE, Shchukin VM, Severinova EYu, Yashkir VA, Merkulov

VA. Changing attitudes to the content of heavy metals in herbal

ti-elemental determination of essential and nonessential elements
from medicinal plants and their aqueous extracts. J. of Analytical Sci-
ence and Technology 2014; 5: 37.

drugs and herbal drug preparations. Himiko-farmatsevticheskiy 13. Barin JS, Pereira JSF, Mello PA, Knorr CL, Moraes DP, Mesko MF, et
zhurnal 2015; 49(7): 52—6 (in Russian). al. Focused microwave-inducted combustion for digestion of botani-
2. Hodgson E, ed. A textbook of modern toxicology. 4th ed. New Jer- cal samples and metals determination by ISP OES and ICP-MS. Ta-
sey: John Wiley & Sons, Inc. Hoboken; 2010. lanta 2012; 94: 308-14.
3. Toxicological profile for aluminium. Atlanta: Public Health Services 14. Malik J, Szakova J, Drabek O, Balik J, Kokoska L. Determination of
Agency for Toxic Substances and Disease Registry; 2008. certain micro and macroelements in plant stimulants and their infu-
4. Golub MS, Domingo JL. What we know and what we need to know sions. Food Chem. 2008; 111: 520-5.
about developmental aluminum toxicity. Journal of Toxicology and 15, §zcan MM, Akbulut M. Estimation of minerals, nitrate and nitrite con-
Environmental Health 1996; 48(6): 585-97. tents of medicinal and aromatic plants used as spices, condiments
5. Shugaley IV, Garabadzhiu AV, Ilyushin MA, Sudarikov AM. Some as- and herbal tea. Food Chem. 2007; 106: 852-8.
pects of the effect of aluminum and its compounds on living orga- T L ) S
nisms. Ekologicheskaya himiya 2012; 21(3): 172-86 (in Russian). 16. Lesmevs_ncz_A, quo_r§ka_ K, Zy_rmckl W. Macrc_) and micro-nutrients
. . . : . and their bioavailability in polish herbal medicaments. Food Chem.
6. Walton JR. Aluminum’s involvement in the progression of Alzhei- 2006: 99: 670-9
mer’s disease. J. of Alzheimer’s disease 2013; 35: 7-43. T o . )
7. Evaluation of certain food additives and contaminants. In: Sixty-se- 17. Queralt 1, Ovejero M, Carvalho ML, Marques AF, Llabrés JM. Quanti-
venth report of the joint FAO/WHO Expert Committee on Food Ad- tative determination of essential and trace element content of medi-
ditives, WHO Technical Report Series 940. 2007. Available from: cinal plants and their infusions by XRF and ICP techniques. X-ray
http://www.who.int/ipcs/publications/jecfa/reports/trs940.pdf Spectrom. 2005; 34: 213-7.
8. Greger JL. Aluminium content of the American diet. Food techno- 18. Razi¢ S, Onjia A, Dogo S, Slavkovi¢ L, Popovi¢ A. Determination of
logy 1985; 39: 73-80. metal content in some herbal drugs — Empirical and chemometric
9. Shu WS, Zhang ZQ, Lan CY, Wong MH. Fluoride and aluminum con- approach. Talanta 2005; 67: 233-9.
centrations of tea plants and tea products from Sichuan Province, 19, Gravel IV, Shoyhet YaN, Yakovlev GP, Samylina IA. Pharmacognosy.
PR China. Chemosphere 2003; 52: 1475-82. Ecotoxicants in medicinal herbs and phytopreparations. Moscow:
10. Scancar J, Stibilj V, Milaci¢ R. Determination of aluminium in Sloveni- GEOTAR-Media; 2012 (in Russian).
an foqutuffs and its leachability from aluminium-cookware. Food 20. Elemental impurities — procedures. General chapter <233>, USP
Chemistry 2004; 85: 151-7. A
, R . 37/NF32. 2014. Available from: http://www.uspnf.com/.
11. Basgel S, Erdemoglu SB. Determination of mineral and trace ele- ) .
ments in some medicinal herbs and their infusion consumed in Tur- 2. Envitomental Protection Agency. Method 3052, SW-846, 1996.
key. Science of the total environment 2006; 359: 82-9. 22. Amosova NB, Nikolaeva ON, Syzynys Bl. Mechanisms of aluminium

. SenilaM, Drolc A, Pintar A, Senila L, Levei E. Validation and measure-

ment uncertainty evaluation of the ICP-OES method for the mul-

AUTHORS

Federal State Budgetary Institution «Scientific Centre for Expert Evaluation of Medicinal Products» of the Ministry of Health
of the Russian Federation, Petrovsky boulevard 8, bld. 2, Moscow 127051, Russian Federation.

Shchukin VM. 2nd professional category expert of Laboratory of nanomedicines, medicines for cell therapy and genotherapy
of Testing Centre for Evaluation of Medicinal Products Quality.
Severinova EYu. Assistant of Laboratory of nanomedicines, medicines for cell therapy and genotherapy of Testing Centre
for Evaluation of Medicinal Products Quality.

tolerance in cultivated plants. Selskohozyaistvennaya biologiya
2007; (1): 36-42 (in Russian).

Kuzmina NE. Leading expert of Laboratory of nanomedicines, medicines for cell therapy and genotherapy of Testing Centre
for Evaluation of Medicinal Products Quality. Doctor of Chemical Sciences.

Yashkir VA. Head of Laboratory of nanomedicines, medicines for cell therapy and genotherapy of Testing Centre

for Evaluation of Medicinal Products Quality. Candidate of Chemical Sciences.

52 Bepomoctn HUACMI. Wionb — centabpb 2016.



