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HM3y4eHo MorioneHue n3 BOJHOTO PacTBOPa KPACUTENs METHIIEHOBOT'O T0Iy00ro copOeHTaMH, MOIy4eHHBIMU
u3 TWIoxoB 6a06aba u KocTouek BUHOTpazna. [IposeneHo cpaBHeHHE G GEKTHBHOCTH COPOSHTOB MEXIY CO0O0H,
C MEIUIUHCKUM AaKTUBHPOBAaHHBIM yriaeM wu 1penaparoM Ilommcop6. Paccumransl 3aBucHMOCTH
a/IcCOPOIMOHHON aKTUBHOCTH M (P(heKTa OUNCTKU OT KOHIEHTPAIIMY U BPEMEHH BO3JICHCTBUSL.

Knrouegvie cnoea: akTUBHBIH yroiib, IOJIHCOPO, COPOCHT.

BBEJIEHUE

Pacmmpenue uncna Mogudukanuii BUPYCOB, BBI3BIBAIOIIUX WHTOKCHUKAIHMIO 32 CUET
pacmierieHns: pepMeHTaMH KJIETOYHBIX OEJKOB, CTABUT 3aJady Moucka 3(h(eKTHBHBIX U
0e30macHBIX 3HTEPOCOPOECHTOB. TpajAMIMOHHO NPUMEHSAIOTCS IPOLYKTHI HAa OCHOBE
rIyOOKOH TepepaOOTKU LEJUIIONIO3bl MM MHUHEpalibHble MOpHCThIe BemiectBa [1, 2].
OpHako, B TocieAHEe BpeMsl OOJBIION MHTEPEC BBI3BIBAIOT PA3IHMYHBIE OMOMOIMMEPHBIC
MaTepHuajbl PAaCTUTENBHOIO IIPOUCXOXIEHHs. BHuMaHue K HuUM  0OO0YCIIOBIIEHO
0e30I1aCHOCTBI0 NIPUMEHEHUS MOJOOHOI0 poja MaTepualioB B KauyecTBE ITHIIEBBIX
J100aBOK B TEUCHHUE UTUTELHOTO BPEMEHHU.

MATEPHAJIbBI 1 METO/bI

B paboTe ucmonb30BaHbL: MOPOIIOK U3 )KMBIXa BUHOTPAIHBIX CEMSIH HECOPOKEHHON
BepkuMkn ([1B); myapa tuiomoB 06aobaba ecrectBeHHoro dopmosanus (I1B); yroms
aKTHBUPOBAaHHBIN MemunuHCkuii "d@apmcranmapt” (AY); mpemapar "[lommcopo” (I1C);
KpacHUTEeIh METHIICHOBEIH roryooi (MI).

N3mepenne onTuieckoi MIOTHOCTH BOJHBIX PACTBOPOB MPOBOIWIOCH Ha (hOTOMETpE
«OKCIEPT-003» mpu mmuaax BomH 525 HM u 615 HM [3]. CopOnmoHHBIE CBOHCTBA
00pa31oB omnpenesuii (poTOKOIOPUMETPHIECKAM METOOM. J[Ist 3TOTo K MOAETbHOMY
pacTBOpy C KOHIICHTpaIMsIMUA METHJIICHOBOTO Tomyboro 3, 6, 9, 12 mr/m mobGaBnsim
uccienyeMele Matepuansl (0,1 T Ha 25 M) U nmepeMenIMBalud UX B TedyeHue 3, 6, 9 u
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12 MuH. 3HaYeHHS OCTAaTOYHBIX KOHIIGHTPALMH KpacuTels OBbUTH  PacCYUTAHBI
MOCPEACTBOM MOCTPOCHHS KaTHOPOBOYHOI'O rpaduKa.

Ha ocHOBaHMM 3KCIIEPUMEHTOB OBLIM BBIYHMC/ICHBI aJICOPOIIMOHHAS aKTUBHOCTH (AA4)
u 3 Pext ounctku (D0) no Gopmymnam (1) u (2):
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A; u A, — ucXoHas ¥ KOHEYHAs ONTHYECKUE MIIOTHOCTH PACTBOPOB.

PE3YJIbTATBI U OBCYKJIEHUE
Pesynpratel  aHanm3za Tpo0 MpH  PasIMUHBIX KOHIEGHTPAUUSX MW  BpPEMEHHU

AKCIIO3UINH (t) MPUBEACHKI B TaOmuax 1 u 2:

Tabauna 1
3HaveHus1 ONTHYECKOH MI0THOCTH (A) pacTBOPOB npu A=525 Hm

Copbent

YTOJIb aKTHUB. ITonmcop6 mwioap 6a06aba | KOCTOYKH BUHOTpaaa

Ha4daJibHas1 KOHOCHTpauus METUJIICHOBOI'O FOJ'IyGOFO, MI/11

wal 31692369123 ]|6|9]12]3]6]9]12

3 10,053(0,094/0,187/0,24210,042/0,081(0,08310,1690,019/0,06810,0890,128/0,059(0,1180,122/0,139

6 10,05110,090(0,164/0,2400,04310,080(0,080/0,1600,03310,0690,087/0,1270,078(0,111(0,101/0,117

o [0,0420,082/0,162(0,21810,045/0,078/0,07810,1580,038/0,062/0,0930,133/0,056(0,1100,096/0,129

12 10,024/0,064(0,1300,1860,038(0,076(0,072(0,152(0,015/0,0500,081(0,116/0,0450,094/0,112(0,146

I[lo pesynpraram wu3MepeHUidl OBUIM  TOCTPOSHBI  TIpadHUKH  3aBUCUMOCTH
azcopOIMoHHOM akTUBHOCTH (puc. 1-4) u 3ddexra ounucTkH (puc. 5-8).

CpaBHEHHE COpPOIMOHHON aKTWBHOCTH TIPH JJIMHE BOJHBI 525 HM IEMOHCTPHPYET
ONM3KHMe Pe3yNbTaThl I BCeX HCCIeAyeMBIX oOpasmoB (puc. 1A, 2A, 3A, 4A), uro
BIIOJTHE OXHAAEMO, BBHJAY OJM30CTH TPAaHYJIOMETPHUYCCKUX I1apaMETPOB ITOPOIIKOB.
Heckonbko MeHbINAss aKTUBHOCTH YIUIA TPH 3-X, 6-TH W 9-TH MUHYTHOU DKCITO3HUIIAN
(puc. 1A, 2A, 3A), ocobeHHO B 001acT OONBIIMX KOHIIGHTPAIUN KPACHUTENS, TaKKe
MIPOTHO3UPYEMO, H3-3a €ro OOoJbIeH THAPOhOOHOCTH, U HA MPAKTUKE JIETKO YCTPAHSICTCS
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MpeaBapUTEIbHBIM 3aMadMBaHueM copOeHTa Ha 12-24 wyaca, 1u00 J00aBIIeHUEM
HEOOJIBIINX KOJMYECTB ITOBEPXHOCTHO-MHAKTUBHBIX BELIECTB IIE€PEl CMELIMBAHUEM.
Opnako yxe mpH 12-TH MHHYTHOM SKCHO3MIMH, pe3yinpTaTsl AA AY mnpakTudecku
HEOTJIMYMMBI OT JPYTUX aHaJu3UPyeMbIX OO0pa3loB, OCOOEHHO TpPU  MAalbIX
KOHLIEHTPALUAX METHJICHOBOIO T'0JIy0oro.

Tao6auna 2
3HavyeHUs ONTUYECKOH MIOTHOCTH (A) pacTBOPOB NpH A=615 HMm

CopOeHt

YTOJIb aKTUB. ITonucop6 wioabl 6aobaba | KOCTOYKHM BUHOTpana

HavaJibHasg KOHIEHTpAUsA METUIICHOBOI'O FOJIy6OFO, Mr/IT

wml 3161912369123 ]6|9 1236|912

3 10,065(0,117/0,220/0,305/0,022/0,059/0,127|0,137|0,058|0,150/0,192/0,236/0,114/0,273(0,365/0,361

6 10,063(0,1120,196/0,302/0,023/0,054/0,119/0,136/0,104/0,151|0,184{0,226|0,152|0,2690,329|0,353

9 [0,050/0,109|0,192/0,262(0,024/0,051|0,113|0,1230,078/0,133|0,190/0,227|0,148|0,290/0,345|0,360,

12 10,033|0,087/0,1600,219/0,021/0,048/0,110/0,114(0,062(0,139]0,173|0,222/0,134/0,249|0,336/0,417
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Mopowok 6aobaba KocTouku BUHOrpaga Mopowok 6aobaba KocTouku BuHOrpaga

A b
Puc. 1. I'paduk 3aBUCUMOCTH aICOPOIIMOHHON AKTUBHOCTH OT KOHIICHTPALMU IPHU
AKCTIO3UIMH 3 MUHYTHI (A, A=525 uM; b, A=615 HM).

UcnonszoBanue ¢uibtpa ¢ A=615 HM, paboTaromero B MOTrpaHUYHON 001acTH
TIOTJIONICHUST KPACHUTENS, MMO3BOJISET 3aMETUTh CYIIECTBEHHBIA pa3dopoc B COPOIMOHHBIX
CBOMCTBax 0O0pa3IoOB pacTUTENbHOTO TpoucxoxaeHus (puc. 1b, 2b, 3b, 4b). s
KOCTOYCK BHHOTPAJa, TOKA3aBIIErO0 MHHUMAJBHBIE PE3yJabTaThl, 3TO MOXET OBITh
00YCIIOBJIEHO CYIIECTBEHHOW HEOJHOPOAHOCTHIO TPaHyJ, HE YCTPAHUMON MEXaHHYECKUM
nepeMemmBanieM mnoporika. [lopomok miogoB 6aob6aba Takke HaYMHAET yCTyNaTh B
nokazatesie AA, 0cOOCHHO MPHU MaTbIX KOHIeHTpaIwsx MI', 4To, BO3MOXHO, CBS3aHO €0
CIOCOOHOCTBIO K HA0YXaHUIO B BBOJIC, PUBOAIIEMY K 3aKyrmopuBanuto mop. [lommcopo
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Y aKTHBUPOBAHHEIN yroJib COXPAHSIOT CTPYKTYPY TJIOOYN M JEMOHCTPUPYIOT TIOKa3aTelu
AA, OU3KHE K JIMHENHBIM.
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Puc. 2. I'paduk 3aBUCUMOCTH aACOPOIIMOHHON AKTUBHOCTH OT KOHIEHTPAI[MH IpPU
akcrio3uruu 6 MuHYT (A, A=525 aM; b, A=615 uM™).
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Puc. 3. I'paduk 3aBUCUMOCTH aICOPOIIMOHHON AKTUBHOCTH OT KOHIICHTPALMU IPU
akcro3uin 9 MuHyT (A, A=525 aM; b, A=615 uM™).
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Puc. 4. I'padux 3aBEUCUMOCTH aJICOPOIIMOHHON AaKTUBHOCTU OT KOHIICHTPAIUU TPU
skcro3uryu 12 MunyT (A, A=525 uM; b, A=615 HM).
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Pacuér moxazarens sddexra oumctkm mpm A=525 M (puc. 5A, 6A, TA, 8A)
JIeMOHCTpupyeT cTabwmibHble pe3ymbTathl 11 I[IC mw AY. Heckombko MeHbIIas
aKTUBHOCTH i AY 00yCJOBIEH MPHUCYTCTBYIONIMMH B CYCIICH3UH MHUKPOTIIOOYJIaMHy,
CYIIECTBEHHO YBEIMUUBAIONIIUMY ONTHYECKYFO TNIOTHOCTE [4], 0COOCHHO /ISt M3IIYYCHUS C
MEHBIIEH ITMHOW BOJHBI. DTO MPOSBIISETCS, KaK B YMEHBITICHUH AA AY B CpaBHCHHH C
IIC (puc. 1A, 2A, 3A, 4A), tak u B camxenuu D0, B cpaBHenuu ¢ [1C u I1b (puc. SA, 6A,
7A, 8A), ocobenno npu koHuentpauun MI™ menee 9 mr/n. Hawryummii pesynsratr 20,
JIEMOHCTPHUPYEMBIA TIOPOIIKOM IUTOOB 0ao0aba, MOXKET OBITh CBS3aH C HAIHYHEM
OOJIBIIIOTO  KOJIMYECTBA TMOJISPHBIX MOJEKYNT H (DYHKIMOHAJIBHBIX TPYI, MPOYHO
YACP)KUBAIOIINX KATHOHBI THA3WHOBOTO KPACUTEINS, JIUOO OOpa3yIoNMX OKpalleHHBIC
KOMIIO3UIIMK C MaKCUMyMaM# TpH IPYTHX 3HAYEHHUSX [UITHHBI BOJNHBL. B mMome3y Takoro
MIPENONIOKEHNsT  CBUAETENBhCTBYeT crmocoOHocTh [IC  nmeMOHCTpHpOBaTH BBICOKHE
nokazatenu D0 Naxke MPU MUHUMAIBHBIX KOHIIGHTPALUSAX M HE3aBUCHUMO OT BPEMEHU
B3auMoercTBUs (puc. SA, 8A).
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Puc. 5. I'paduk 3aBucuMocTH 3¢ ¢deKkTa OYUCTKH OT KOHIICHTPALMH IIPU SKCIIO3HUIIUN
3 MunHyTH (A, A=525 HM; B, A=615 HM).
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A b
Puc. 6. I'paduk 3aBucuMocTr 3¢ ¢ekra OYNCTKH OT KOHIICHTPAIMH TP IKCTIO3UIIUN
6 muHYT (A, A=525 uM; b, A=615 aM)

HOpOIHOK KOCTOYCK BHHOI'paJa, HAPOTUB, ACMOHCTPUPYIOT YAOBJICTBOPUTCIIbLHBIC

PEe3yNbTATHl JIMIE TPH OONBIINX KoHIEHTparusax MIT (puc. 6A, 7A). OTpumarensHeIe,
win ONHM3KMe K HyJIeBbIM, 3HadeHUss DO SBISIOTCS CICJCTBHEM IEpPeXoia B PacTBOP
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BO/IOPACTBOPUMBIX BEILECTB, B CYIIECTBEHHOM KOJMYECTBE COAEPKAIUXCS B KOCTOUKAX.
IIpy ManmbIX KOHIEHTpAIMSIX KpacuTellsd, WX DKCTPaKIus B BOAY OKasbIiBaeTcs Ooiee
3HaYUMOU. V3MeHeHne perucTpupyemMor ATWHHBI BOJHBI, HE MPHBOJUT K KaUYeCTBEHHO
OTIIMYHBIM pe3ynbTaTam (puc. 5b, 6b, 7B, 8b).

Bricokas mexanmdeckas mpo4HocTh ri1ooyn [lommucopba n oTCyTCTBHE OKpAIIeHHBIX
B BUIAUMOW OOJACTH KOMIIOHEHTOB, OOYCIIaBIMBAIOT €T0 HAWIYYIIHE COPOITMOHHBIC
nokazatend. AY u IIC neMOHCTpHUpYIOT NPUMEPHO paBHBIE PE3YIbTATHl: NMPU MAaJbIX
KoHIeHTpanussx MI, He 3aBUCMMO OT BpPEMEHH OJKCHO3WIMH, HECKOJIBKO JIyYIIUil
pe3yapTaT JEMOHCTPHUPYET aKTHUBHBIN yroib. [IprauHON Takoro moBeIEeHUS MOXKET OBITh
Oonplias BeJIMYMHA YICTBbHON MOBEpXHOCTU copOenTa. [Ipu HavanbHBIX KOHLIEHTPAIUIX
Kpacutenst 9 u 12 Mr/n 4yTh Jy4LIHiA pe3yabTaT MOKa3bIBaeT MOPOIIOK IUI0I0B 6aobabda.
Bo3MoxHO, 3TO SBIIETCS CIEACTBUEM MHOTOKOMIIOHEHTHOTO COCTaBa, MPH KOTOPOM
HapsTy ¢ aacopOmmen KpacuTels MPOUCXOIUT €r0 CBS3bIBAHHE KOMIIOHEHTAMH TTOPOIIKa
B HEPACTBOPUMBIE WIIM HEOKPAIIIEHHBIE COETUHEHMS.
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Puc. 7. I'paduk 3aBucuMocTr 3¢ ¢dekra OYUCTKH OT KOHIICHTPAIMH TIPU IKCIIO3HUIIUN
9 muHyT (A, A=525 uM; b, A=615 aM).
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A b
Puc. 8. Fpaq)I/IK 3aBHUCUMOCTHU 3(1)(1)CKT3. OYHMCTKHU OT KOHICHTPALUU MPU SKCIIO3ULIUHN
12 munyT (A, A=525 #Mm; b, A=615 uM).

Campble crmabble pe3ynbTaThl OYMCTKH PACTBOPA OT KPACHTENS MOKA3bIBAET MOPOIIOK

U3 KOCTOUYEK BHUHOTPajia. Bo3MOXHOW MPUUYMHON ATOrO MOTYT OBITH HE TOJBKO MAaJble
COpOIIMOHHBIE  CBOMCTBa TMpemapaTta, HO W Hamuyhde OONBIIOT0  KOJHMYECTBa
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BOJIOPACTBOPUMBIX COEAMHEHUI, HAmpuMep — aHTOLMAHOBBIX KpacHUTeJel, KOTOpbIe
OKpamIMBalOT pacTBOp. Takke, YBENWYECHHIO ONTHYECKOH IUIOTHOCTH  MOJKET
CrocoOCcTBOBaTh 00pa3oBaHHE KOJNJIOMAHBIX CHCTEM Ha OCHOBE  OJIMTOMEPHBIX
MaKpOMOJIEKYJI, B 3HAUUTEILHOM KOJHWYECTBE COIAECp)KALIMXCS B ceMeHax BuHorpazaa. O
TOM, YTO MPOTEKAET HECKOJIBKO IMPOIIECCOB, MOXKET CBHACTEIHLCTBOBATE ''MIIIO00PA3HBIH"
BUJ 3aBUCUMOCTH DO 0T KoHIeHTpauuu MI' nipu pasHOM BpeMeHH dKCIo3uLuH (puc. 9)
JUTSL PACTBOPOB € OOJIbLIeH KOHLIEHTPAIMEH KPACUTEIS.

Orpunarensaplie 3HadeHus D0, s pacTBOPOB ¢ KoHIeHTpamued MIT 3 wmr/m B
HAYaJbHOU CTaIWH, MOATBEPKIAIOT MPEATIONIOKEHNE, YTO aJCOPOIUI KPACUTENS, B 3TOM
cllyyae, He SBIISETCS ONPENENSIONIMM MPOLECCOM, YCTyNas JIKCTPAKIHH U3 KOCTOUYEK
BOJIOPACTBOPUMBIX BEIIIECTB.
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Puc. 9. I'paduk 3aBucuMocTH 3h(hexra OUNCTKH OT BPEMEHH AJISi MOJOTBIX KOCTOYEK
BUHOTpaJa NPH PAa3IUYHBIX HCXOIHBIX KOHIEHTpamusx Kpacutens (A, A=525 Hwm;
B, A=615 um).

CpaBuuBas pesynbraTel AA u D0 o0pa3noB, MOXHO yBHIETb, uTo [IC um AY
JIEMOHCTPUPYIOT mokazatenu, conoctaBuMblie ¢ IIb. Ilopomiok u3 XKMbIXa KOCTOUYEK
BHHOTPAJa, XOTh M ycTymaeT uM BceM 1o AA (Puc. 5A, 6A, 7A, 8A), HO yUUTBIBas €To
CYLIECTBEHHO 0oJee HHU3KYI0 CTOMMOCTb, MOMKET OKa3aThCsl LEeNeCOO0pasHBIM €ro
MIPUMEHEHHUE B CIIydae MacCOBOTO CIPOCa.

3AK/IIOYEHUE

1. IlpumeHeHue  TPOLYKTOB  PACTUTEIBHOTO  MNPOMCXOXKICHHA B  KayecTBE
JHTEpOCOPOCHTOB ~ MOXKET  OKa3aThCsl  II€1eCOO0pasHBIM,  IOCKOJBKY  HX
a/IcOpOIIMOHHBIE CBOMCTBA HE YCTYMAOT COpOEHTaM, TPAJUIIMOHHO PHUMEHIEMBIM B
(apmakonoruu

2. OrtHocutenbHasi ONMHM30CTh 3HAYEHWH COPOLMOHHON AaKTHBHOCTH HCCIIEJOBAHHBIX
COpPOCHTOB IO3BOJIICT ITOCTAaBHT HAa IIEPBOE MECTO IPH MX BHIOOpE IOCTYHMHOCTH
CBIPbS U TEXHOJIOTHUH MTPOU3BOACTBA.
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The number of virus modifications causing intoxication due to cleavage of cellular
proteins by enzymes is increasing. The task of finding effective and safe enterosorbents is
increasingly relevant. Products based on deep processing of cellulose or mineral porous
substances are traditionally used. Recently, there is a great interest in various
biopolymeric materials of plant origin. Interest in them is due to the safety of such
materials as food additives for a long time.

In the work were used: powder from grape seed cake of non-fermented refuses;
baobab fruit powder of natural formation; activated charcoal medical "Pharmstandard";
the drug "Polisorb"; methylene blue.

The optical density of aqueous solutions was measured using the EXPERT-003
photometer at wavelengths of 525 nm and 615 nm. Sorption properties of samples were
determined by photocolorimetric method. We added test materials (0.1 g per 25 ml) to a
model solution with methylene blue concentrations of 3, 6, 9 and 12 mg/l and stirred them
for 3, 6, 9 and 12 min. The values of residual dye concentrations were calculated by
plotting a calibration graph.

At a wavelength of 525 nm, the results for all studied samples of sorbents are similar.
This is a consequence of the similarity of physical properties of the analyzed sorbents.
Some deviation in the results of adsorption activity of activated carbon is due to its
excessive hydrophobicity. Hydrophobic sorbents have less affinity to water molecules, but
at the same time they actively sorb the low-hydrated compounds from the surface. With
additional soaking of the sample the deviation is almost eliminated.

The cleaning effect indicators for activated charcoal and Polysorb are stable. For
Polysorb, this is explained by the high dispersity of the composition. For activated
charcoal in some cases a relatively low result was observed because of the microglobular
structure.

The baobab fruit powder showed good purification effect under experimental
conditions. This may be explained by the presence of polar molecules or functional groups
in its composition. Grape seeds showed positive results only at high concentrations of dye.
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These results are caused by diffusion processes, because of which colored compounds
pass into the solution.

According to the results of the experiment, the highest performance was
demonstrated by the Polysorb samples. It has a higher specific surface as well as a more
stable globule structure.

Baobab powder showed its best results at relatively high dye concentrations. This
may be explained by the formation of different colloidal systems simultaneously with the
adsorption of the dye on the surface. In contrast, grape seed powder showed the worst
results. This may also be due to the formation of colloidal systems as well as the presence
of many anthocyanin dyes.

The use of products of plant origin as enterosorbents may be appropriate, since their
adsorption properties are not inferior to the sorbents traditionally used in pharmacology.
In the final choice of sorbents, the availability of raw materials and production
technology, rather than the absorption capacity, due to the relative proximity of the values,
may play a decisive role.

Keywords: porous carbon material, Polysorb, sorbent.
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