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M.A.XKyHycoea’, O.A.lony6eeg!, M.K.Ubpaes’,
P.M.A60ynnabekosa?, A.)K.CapceHbekosa?, A.C.Maxmymoea?

'KaparaHguHCKUiA rocyAapCTBEHHbIN TEXHUYECKU YHUBEPCUTET,
r. Kaparanpa, KasaxcraH

2KaparaHavHCKWIA rocyAapCTBEHHbIN MEAULMHCKUA YHUBEPCUTET,
r. Kaparanpa, Kazaxcrax

OMPEAENEHUE TSXEJNbIX METAJIJIOB
B YIJIEKUCJ/IOTHOM 3KCTPAKTE SCABIOSA OCHROLEUCA
METO1OM UHBEPCUOHHOW BOJIbTAMMNEPOMETPUN*

AHHOTaumA. MNpeacraBneHbl peaynbTaThl UCCNEA0BaHUS YIMEKUCIIOTHOMD 3KCT-
pakTa pacteHus Scabiosa ochroleuca, cemeiicTBa Dipsacaceae (BOpPCAHKO-
Bble) Ha NpUCYTCTBUE Tsxxenbix mMeTannos (Zn, Cd, Pb, Cu). Onpepenensl Zn,
Cd, Pb, Cu B CO,-akcTpakTe ckabuossl GnegHo-xenTol (Scabiosa ochroleuca)
METOAOM WHBEPCUOHHOW BONbTamnepoMeTpuun. MayyeHue KonuyecTBeHHbIX W
Ka4eCTBEHHbIX NoKasaTenen BEWEeCTB, BNUAIOLWMUX Ha XUMUYECKYIo 6e30nacHoCTh
YrNeKUCNoTHOro 3KkcTpakTa U3 Scabiosa ochroleuca, paHee He NPOBOAUNOCK,
PesynbTathl MccneaoBaHus nokasanu, YTo CoAepXaHue TsHKenbiX Metanion i
yrnekucnoTHoM akcTpakTe S. ochroleuca He npesbllwaeT npegen AonycTUMbLIX
KOHLEHTPaLUUm, YTO ABNSIETCA BaXHbIM KpuTepueMm npu paspaborke nexap.
cTBeHHbIX cpeacTs. MNpyu uccneaoBaHUM Ha KayecTBo U GeaonacHocTh OBLOKIA
Takke NPUMEHSIOT MeToa NNaMeHHOW aTOMHoM abcopBuuu cnocobom Mok
poit MUHEpanu3auuu UK CyXOro O30MEeHUN COrMAacHO MEeXrocyaapcTRaHioMy
cTaHpapry.

KnioueBble cnoBa: Scabiosa ochroleuca, UHBEPCUOHHAA BONLTAMNOPOMET
pus, onpefeneHue TAXeNbIX MeTansos, NekapcTBeHHble cpeacTaa, Besonng
HOCTb NIeKapCTBEHHOrO ChIpbsl, YIMEKUCNOTHLIM KCTPAKT, aHanua Nnekaporne:
HbIX CPeACTB.

Tywinaeme. Dipsacaceae (BopcsiHkanbl) oT6acbiHa XaTaThid @0IMAIKT I
K8MIpKbILLKbIN 3KCTpakTiHae ayblp meTangapabl (Zn, Cd, Pb, Cu) unneponoijiu
HemoyHuk gpuraHcupoearus uccrniedosaHull: KapazaHouneKut 0CyOapomaniiil

MeAUUUHCKUU yHuBepcumem, & paMkax npoekma "®apmMayesmuveckan
nekapcmeeHHbIX cpedcme u3 pacmumensHo20 Chipbsi cemelcmaan Dipsacaceas”
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Hosoomu wayku Kasaxcmawa. Ne 3 (133). 2017

BONBTAMNBPOMETPUN BICIMEH ABTOPNAPALIN 38PTTeY XXYMbICTapblHbIH HaTH-
xenepl kepoatiniei, Jeprreyalii MAKCATH WHBEPCUOHAL! BONLTaAMNEPOMETPUA
anicl apKuk ALK capsl okabuoaanui (Scablosa ochroleuca) CO,-3kcTpak-
Tingerl Zn, Cd, Ph, Cu ankkray. Kemipkblwkbn akcTpakTiHgeri ZScabiosa
ochroleucs XuMuuiuk kaylnolaalrive ecep Geperid 3atTapablH caHAbIK XaHe
canansik kepoa il seprrenmere, Jeprreynepall HetukeciHae S. ochroleuca
KOMIPKLILUKLIN BROTRAKTIHASLL aywp MeTanaapabif Menwepi, KOHUeHTpauus-
HbIH KIBepinaTiin Menweplien acnays, ok OCbl KacueTi Aspinik 3aTTapabiy
MaHbIaakl TANABLHWN Bipl Huoaniwn canacsl MeH kayinciaairii 3epTTey kes-
IHA@ COMMMBN KaTap mankiias aromask abecopbuyms agiciH AbIMKbIN MUHe-
panaay HaMaos wprak kynaeny Tecinimen konganaas (MC 30178-96).
Tyhlual ceapep! Scablosa oohroleuca, WHBEPCUOHALI BONLTAMNEpPOMETPUS,
ayblp MOTANN YWEApWIMI, Aepinik aaTTap, Kayincispik nekapcBeHHOro LuMkisar,
KOMIPKLILLIKLIT BKOTRAKT, Asplnik akw-nynasiy capana.

Abstract, The authorm present the results of the study of carbon dioxide extract
of plant of the family Dipsacacens (the teasel family) on the presence of heavy
metals (Zn, Cd, Pb, Cu) by the method of inversion voltammetry. The purpose of
the study « determination of Zn, Cd, Pb, Cu In CO, extract of scabiosa pale
yellow (Scablosa ochroleuca). The study of the carbon dioxide extract from
Scabiosa ochroleuca Is carrled out for the first time. The results of the study
showed, that the content of heavy metals in the carbonic acid extract
of S. ochroleuca does not exceed the limit of allowable concentrations, which is
an important criterion In the development of medicines. When investigating the
quality and safety of an object also apply the method of flame atomic absorption
(State Industry standard 30178-96, Raw materials and food products, atomic-
absorption method for the determination of toxic elements), by the method of
wet minerallzation or dry nshing.

Key words: Scablosa ochroleuca, Inversion voltammetry, determination of heavy
metals, medicinas, securlty lekarstvennogo raw materials, carbon dioxide
extract, analysis of medicines.

Brepgenne

B mupe npupaércs Gonblwoe 3HauyeHWe UCNONb3OBAHUIO CO-
BPEMEHHBLIX YHU(PULMPOBAHHBIX METOAOB aHANU3a NeKapCTBEHHbIX
CPeACTs B CBAIN C yBE/IMMEHWEM MX aCCOPTUMEHTa Ha pbiHKe. Mpo-
6nemon siBnsercs anbcudukaumnsi NeKkapcTBEHHbIX NpenapaTos.
Ona tpebyer paspaborku HOBbIX, Gonee YyBCTBUTENbHbLIX N CEnek-
TUBHbIX METOAO0B aHanuaa. B cBs3n ¢ aTum Maét nomuck acpdekTme-
HOrO KOHTPONS 3a KAa4YeCTBOM BbiNyCKaeMbIX Npenaparos, B COCTaB

157




Xumus

KOTOpbIX BXOAST BUTaMUHbI U cpnaBoHouabl. BazoBbiMu meTogamu
aHanuaa kavecTtBa cybcTtaHuui SBNSAIOTCA BbICOKO3EeKTUBHANA
XnakocTHas xpomartorpacus (BIXKX) u ontuyeckue metoabl aHa-
nv3a Ans onpegeneHns BUTaMUMHOB U (DN1aBOHOUAOB, O4HAKO OHM
TPyAoeMkn u TpebytoT BonblumMx 3aTpaTt BPEMeHW M A0POroCTOSLLMX
peakTMBOB. Hapsily ¢ 3TUM LUMPOKO MCMNONb3yeTCs 3MeKTPOXMMU4ec-
Kui metog aHanusa. OgHuMm u3 Hawbonee yHUBEpCasnbHbIX 3NEKTPO-
XUMUYECKMX METOAO0B KOHTpOnsa apmaueBTUHECKUX npenapaTos
ABNSETCH BO/IbTAMNEPOMETPUYECKUA meToa aHanuaa (BA).

B ctatbe onucbIBaOTCA 3Tanbl onpeaeneHns npuMecen Tsxe-
nbix metannos (F® PK 1.1, 2.4.27), 8 CO,-akcTpakTe pacTeHus
S. ochroleuca, cemeictBa Dipsacaceae. Viccneposanust Ha coaep-
KAHUE TOKCUMYHbIX MeTannoB B YrNEeKMCNOTHOM 3KCTpakTe
S. ochroleuca meToaOM MHBEPCUOHHOW BONbLTaMnepoMeTpun npo-
BOAATCSA BrnepBbie U SBNRIOTCA BaXHbIM 3TanoMm B ¢gapmauesTu-
yeckon paspaboTke nekapcreeHHoro cpeactsa (J1C), onpeaensio-
MM OLeHKy ero 6e30macHOCTM U KayecTsa.

MeTo40M MHBEPCUOHHOW BONbTAaMNEepPOMETPUM NPOBOANAT KO-
NMYECTBEHHOE ONpeaeneHne 3NeMeHTOB, Hanpumep Mbilubska [1],
ceneHa [2], cepbl B Tonnuee [3], Guonornyecku akTUBHbLIX BELLECTH
[4] » aHTHOKCUAAHTHYIO aKTMBHOCTL [5] uccneayeMbiX UHAMBUAYalb-
HbIX COEBAMHEHUA UM CymMmbl BelyecTB. MeToa no3sonseT uccnemo-
BaTb kak Tepable [6], Tak u xuakue obbekTol [7]. ABTopom 6. Cnen-
YEHKO M Ap. CUCTEMaTU3NpOBaHbl NyBnAukaumm no UCNoNbL30BAHWIO
3NEKTPOXUMUYECKMX METOAOB B KOHTPONe Kayectsa pasnuuHbiX
06beKkTOB, COrMacHO KOTOPbIM BOMbTaMNEpPOMETPUYECKUN METO/|
NO3BOMSIET NPOBOAUTL CEPUIAHBbIE aHanu3bl B MyTHbIX U OKpaLeH-
HbIX CpeJax, C BbICOKOW paspeluatowiert CnoCoBHOCTLIO Npu Masbix
obbemax unu HaBeckax Buonoruyeckux cybcranuumin, dapmnpena-
paToB [8].

MeTtoabl uccnegoBaHna. O6BbEKT uccneaoBaHUs: Yrnekno:
NOTHBIA 3KCTPaKT ckabuosbl BnegHo-xenton (S. ochroleuca). CHopy
noABEprrmuch Hag3eMHble YacTu pactenus S. ochroleuca B Kapa-
raHauMHckon obnactu, B aerycte 2016 r, B hady NOMHOrO UBETOHMH,
B OKpecTHocTsix ayna KepHen Byxapxbipayckoro paioHa [9].

YrnekucnoTtHas akcTpakums 6bina nposegeHa B TOO "®uro-
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apoMAT" I YUTRHGRES YYD (B 1) B 0OOTBOTCTBMM CO CTaHAAPTOM
npeaAnpriiMn L1 J/7BER 1010 TOO-02-2011 (MuHMcTepcTBO NO
MHBOCTHLMAM B s i Pacnytnmem Knaaxcran "3kcnopTHas npo-
AYKUMR Kassscmnn’, A “HuMonaisioe areHTCTBO NO 3KCMOPTY M
MHBOOTHUMAM “Iasnes nvest’, ma BOSAYILHO-CYXOrO Cbipbs U3Menb-
YEHHOM HAMABEMHON SH0TH MOCHBAYOMBIX PACTEHUA.

Mnmw\ommmu HE DPREYTOTEMG DiKonuix meTannos nposoau-
v K Oaae Hayuie HooneaossenLokoro muctutyta "Hoseble mate-
puan’” KRR EHARHEROTD TOOYARPOTBOHHOIO TEXHUYECKOro yHuBEp-
CUTOTA. COABPMMNMNE THEBNKX MOTANN0B (UMHK, KaaMWA, CBUHeU,
MEeAL) OHPBABININ HE BOIKIAMIOPOMOTPUNECKOM KOMMNekce
CTA-1, € YOIRHORIBHHWMK HONOOPOACTRONHO B AHANM3AaTOP MarHuT-
HbIMW MOLUBIKEME W HaMOon yisrpadguonerosoro obnyyenns [10].

FIpOOK FOTORMIM METOAOM "MOKPOTO 030NeHUA" Ha KOoMMnekce
npobonoarorTonkm “Temoo akonpece” TH-1. Ha puc. 1 npeacraenex
CO,-0KCTPAKT HI DTRAMN BIINAPUBAHKA

B kavectne paliousio anexipoan uenonsb3osanu pryTHo-nne-
HOMHBIA SAOKIPOA, KH0peepabpiiki 910KTPOA B KavecTse BCMOMO-
ratensHore, Mamepeine nponoannm B ycnosuax ynetpadguonero-
Boro oBnysenun. Npotisl NepeMeLnBanucs MarHuTHbIMKM Meluanka-
MIA. ONPOABNSHME COABPRANKI TSOKONLIX METaNoB NPOBOAWUMMU O4-
HOBPAMOHHO WA OANHOIO pacTRopa meToaomMm AobaBok aTtTecToBaH-

1 2 3 - 5

Puc.1. Komnnekec npobonoarotoeku "Temoc-akcnpecc” T3-1: 1 — wunusl;
2 — crakanimku keapuessie ¢ CO,-akcTpakToM; 3 — Tepmokamepa ans npo6o-

NOAroTOBKK, 4 — merannuueckas pelweTtka, 5 — ycTpoUCTBO ynpaBneHusa YY
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HbIX CMeceit onpeaensiemMbix anemenTos (Zn, Cd, Pb, Cu), npuroTtos-
NEHHbIX U3 roCyAapCTBEHHbIX CTaHAapTHbiX o6pasuos (MCO).

3KkcnepuMeHTanbHaA 4acTb. [InNs UccneaoBaHus NpUroToBu-
nu 3 npobbl: 2 napannensHele u 1 pesepsHas. Hasecky CO,-3kcT-
pakTa ckabuosbl 6neaHo-xenToi B konuyectse 0,1 r BHOCUNM B KBap-
LueBble CTakaH4YMKW, NPUNMBANMU NO 2 MN KOHUEHTPUPOBAHHOW a30T-
HOWM KMCMOTbI U NoMewanu B TepMokamepy. Boinapusanu npu tem-
nepatype 156-350 °C. Mo ucreveHun 30 MUH. U3biManu U3 TeEpMoKa-
mepbl, cnerka octyaue, Ao6aenanu 30 %-Hbi pacTBOpP Nepekucu Bo-
Jopoga, nomellany KeapueBsble CTakaH4uMku ¢ ob6pasuamu B TEPMO-
Kamepy, 3aKkpbiBanu MeTannyecKon KpbILWKOW U BblAepXuBanu npu
Temnepatype 650 °C fo nonyyeHus 3onbl, 6e3 yronbHbIX BKIOYe-
Hui. B pesynbrate nonyvaetcst 3ona 6enoro useta (puc. 2), K KOTo-
poi Hago npunueatb 2 mn 6M HCI 1 BbinapuTh 40 BNaXHOro ocagka
npu Temnepatype 150-200 °C.

Puc. 2. 3ona yrnekMcrnoTHoro akcTpakta ckabuosbl
6negHo-xenTton

HenocpeacTBeHHO nepen nNpoBeAeHWeM aHanu3a Ha BONbTaM-
nepMeTpUYEeCcKOM aHanu3aTope B KBapueBble CTakaH4YMku Heobxo-
aMmo HanuTb 9,8 Mn GugucTunnupoBaHHoW Boabl  AobaButh 0,2 mn
pacTBOpa KOHLEHTPUPOBAHHOW MYypPaBbWHOW KUCNOTbl ((POHOBLIN
pacTBop). 3aTeM nNpoBOAUTCA perncrtpauusi BofbTaMneporpamm:
1) ¢oHoBoro pacrtsopa; 2) aobaeka 0,5 mn npobsl; 3) npobbl ¢ Ao-
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Gankon HITBOTORAMHON OMaoKn b oBneme 0,04 Mn (UMHK, Meab) U
0,02 mn (m. sanHeL)
POAy TRt WOGHBAORANMN

BONKI MBI aMMI 8 oohroleuca npepcTasneHbl Ha puc. 3
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MapameTpbl U3MepeHUs KOHLeHTpauuu anemeHToB Zn, Cd, Pb, Cu
B CO,-3akcTpakTe Scabiosa ochroleuca

PesyneraTthl aHanusa

ayerika Ne 1 ayevika Ne 2 avenka Ne 3
Homep npobbi 1 2 3
Toku nukoBs |, MKA 1, MKA I, MKA
Mpo6a Zn 12,668 13,991 7,906
Cd 0,009 0,129 1,890
Pb 2,768 4,420 3,043
Cu 6,299 6,244 4,791
[o6aeka AC Zn 23,562 24,868 13,342
Cd 0,062 0,528 6,062
Pb 5,424 8,237 7,294
Cu 12,207 13,916 11,131
AC, | obbewm, AC, |obbem,| AC, o6bem,
Konuyectso mrigmd|  cm® | mrigm® | cye | mram® | cm?®
LNo6aeka AC Zn | 0,04 1 0,04 1 0,04
Cd 1 0,02 1 0,02 1 0,02
Pb 1 0,02 1 0,02 1 0,02
Cu 1 0,04 1 0,04 1 0,04
Vwmm"’“’ 0,5 0,5 0,5
vunmpanuaa‘m'wa 0-1 0-1 0,1
M r 0,1 0,1 0,1
VHM“cMS 0,1 0,1 0,1
KoHueHTpauua, mr/gm®
Zn 0,93030 0,102900 0,115800
Cd 0,000331 0,000644 0,000906
Pb 0,004167 0,004631 0,002743
Cu 0,085280 0,065110 0,060450
KoHTponb Zn |0,097970 + 0,024490 (mr/igm®) P =0,95
CXOAUMOCTH Cd |0,000488 + 0,0000122 (mr/am®) P =095
Pb |0,004399 £ 0,001100 (mr/am®) P =0,95
Cu |0,062780 = 0,015700 (mr/am®) P =0,95

162



b,

Hosoomu nayxu Kasaxcmawna. Ne 3 (133). 2017

Paciat Maooomis KOHUBHTPALMKA NPOUIBOAMTCA NPOrpaMmMon
ABTOMBTMUBERE 0 s pam ook Ne 1 v Ne 2 no dopmyne [10].

FIRPAMET M YOHOBRA HAMBPOHUS KOHL@HTPAUNKN 3/1IEMEHTOB
NPOACTHRIBIK B 1B/

OBy masHue peayisiaron B '@ PK 1.1, 2.4.8 onucbisatoTes
METOMK HOCHBAURBHNE 18 OHPBABIBHMG NPUCYTCTBUA OONYCTUMbIX
SHAMOHMA THMBILE METRIH0E B OOKOKTO NYTOM CPABHEHUA WHTEH-
CUBHOOTH GIPIBERN HUHKITYBMOIG W oTanaapTHOro pacTteopa. 3To
BbIAWIBAGT S0P AHBHNG M OUBHKS MHTOHCMBHOCTH OKPAaCKKW, HeT
A0COMIOTHME SHMIBIME. Mutods OfpaMMIeHL 1 He NO3BONSIOT on-
POAGINTE BOS MU, BIMMIOILME 1l kavocTeo 1 BesonacHOCTb
obboK . Mutiy MHBSPEHOHHOR BOTKTEMIIBPOMETPUA COOTBETCTBY-
T MOTRONGIMUBLENM THBBOBAHNIM. XUMUMOCKHE NOMEXKW, BNUSAIO-
LWAG M ONPSABIBHRE SHsMEHTOR, yorpansioTes Ha atane npo6o-
NOATOTORKMW. npcwmu B annapaTHoM othopMmnenuu, nelwesnsHa
MOTOAR ARIGT HPSHMYIUBLTRE (epe/ 00TaNLMBIMW MeTOoAaMK, Ta-
KMUMA, KEK STOMEG SEEORUMOHHAR CNeKTpockonua, Boicokoadgdek-
TUBHAN MMAROGOTHIRH SEOMA TN, SMUOCMOHHAA CNeKTPOCKONWUS.

Braimosn

BB YONOREA G PSABIEHUA TKNLIX MOTANNOB B Yyrie-
KUCTTOTHOM SO e 5 aoliraleion MaToioM MHBOPCHMOHHONW BONbLT-
aMNopPoOME T PMK . IOy UsHK BOHKTAMNBPOIPAMMEL 1 PaCCYNUTaHbI
MACCOMME KOMUMIT M £0, Cd, Ph, Cu. Peaynutars nccneposa-
HUSL NOKARANMN, YTG YEABRMGHOTHKA akoTpakr S, ochroleuca — aTo
KauOOTHOMHON W BEAGHBOHOE HEKAPOTBBHHOS CPOACTBO, KOTOpPOe
MOXHO B ARHLHSHEM MONONKAOBRATE 1PW PRAPABOTKe NeKapcTBeH-
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