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TTiosuwenns nonumy Ha AKaAPCoKi 3aco0U POCTUHHO20 NOXOOJICEHHs: NOmpedye 8i0 cneyi-
anicmié NPAKMUYHUX HABUYOK 3 3020MiGNi, 30epieants, nepepodku ma cmanoapmusayii
JKApCcbKOi pOCIUHHOT CUPOBUHU. AKMUBHUM KOMNOHEHMOM GOOHUX SUMSAIICOK HYACMUMN
pocun y 6a2amvox UNaokax € (enonvHi noxioni. 3anponoHo8ano Memoouxy cnekmpo-
pomomempuuno2o O0CTIONCEHHS BUMANCOK UACMUH POCTUH, WO MICMAMb (QEeHONbHI
noxioni, 3a donomozoio cnexkmpogpomomempa UNICO-1200. 3 memoro npuwsuouienist
ananizy 3anponoHOBaHO 6HECMU 3MIHU 6 NPOSPAMHE KepYBaHHS NPUCMPOEM, 000amu 00
MeHI0 KOPUCMY6aya NYHKmu, AKi 0amb 3M02y A6MOMAmu3yeamu npoyec auanizy ma
Ppo3paxynox emicmy ¢henonvHux noxionux 6 amanizogamin cuposuti. OOnum 3 enemenmie
agmomamu3sayii yiei Memoouxy € camocmitiHuti NOWYK MAKCUMYMY ONMUYHOT 2ycmuHu. Y
YbOMY BUNAOKY AN2OPUMM NPOSPAMU nepedbayac noutyx opy2oi noxioHoi gynkyii onmuunoi
eycmunu 60 doeacunu xeuni, A(L), ockinbru na makcumymi Qyukyii Opyea noxiona 3minioe
csill 3Hax. Ompumani pe3yrbmamu 8 MatlOymHbOMY MOXCYMb CMAMU OCHOB010 YOOCKOHA-
JIeHOT MemOOUKU CReKMpOGOmMOMEeMPUIHO20 BUSHAYEHHS (YEHONbHUX NOXIOHUX MEMOOOM
0006a80K.

Keywords: cnexmpogomomempis, ¢peronvhi noxioni, pociunna eumsidicka, MikpOKOHmMpoep,
ONMUYHA 2YCMUHA, KOMIIEKCU epymy, Memoo 000A8OK.

[Tpotsirom GaraTboX BiKiB POCIMHM BUKOPHCTOBYBAJIH SIK JKEPEIO JIiKiB, i ChOTO/HI
nepesipeno moxay 70000 BuaiB pOCIUH Ha iX TOTEHIIIITHY KOPHCTB SIK JIKAPCHKUX 3aC00iB
[1-5]. Briusbko 8 3 10 mikiB, sIKi BUKOPHUCTOBYIOTH sl JiKyBaHHS iH(EKIiH, ceprieBo-
CyIMHHHX 3aXBOPIOBaHB, paKy abo SK IMyHOIENpPECaHTH, IMMOXOAATH Oe3lMocepenHbo 3
pociuH, abo sk moxiaHi. 3 iHIoro 60Ky, yuire npudmm3Ho it oxuiei 3 10000 ximiuHO
CHHTE30BAaHUX CHOJYK KOHTPOJBHMMH JIOCHTI/DKCHHSMH JOBEJICHO iX Oe3NedHicTh Ta
epexTuBHICT. HaBiTh Ha Mi3HIX CTAafisX KIIHIYHUX BUIPOOYBaHb MPHOJIM3HO KOXKEH
JpYTHH IITyYHO CHHTE30BaHWI JIIKApPCHKUH Ipenapar He J0csArae pe3yibraTy. Bimomo
0araTo NPUKIAAIB CHHTETHYHHX JIKAPCHKHX 3aC00IB, SIKI BHUIIYCKaIH B KOMEPIIHHHIMA
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NpoJIaK, ajie 3MyIIeHi OynM HOro MPHUIMHHUTH NPOTSATOM THXHIB, MicsliB abo pOKiB
4yepe3 HeMpUHHATHI mo6iuHi edexTn. Lleit BUCOKHi CTyIiHb HeBU3HAUYEHOCTI TPU3BIB 10
30CepeKEHHS yBark Ha XIMIYHUX PEYOBHHAX POCIMHHOTO MOXO/KECHHS JUIS CTBOPEHHS
JIKiB, 0COOJIMBO TOMY, IO BOHH BBAXKAIOTHCA OC3MEUHIIMMHU Ta e()EKTUBHIIINMH, HIXK
CHHTETHYHI XiMiuHi pedoBuan [6-8].

[TigBumeHHs TONUTY Ha JIIKAPCHKI 3aCO0M POCIMHHOTO MOXOKEHHS MOTpedye Bix
CTICIIaNICTIB IPAKTUYHNUX HABUYOK 3 3aroTiBii, 30epiraHHs, NepepoOKH Ta cTaHAapTH3AIl]
JKapChKOi POCIMHHOI CHPOBHHH. AKTHBHMM KOMIIOHEHTOM BOIHHUX BUTSDKOK YaCTHH
pocnuH y Garathox Bumagkax € ¢eHonsHi moximui [3, 9, 10]. 3HaHHsA 1 HaBUKH, SKi
CTOCYIOTHCSl BH3HAYCHHS iACHTHUYHOCTI JIIKAPCHKOI POCIMHHOI CHPOBHHH, SIKA MICTHTD
npocti (heHONH Ta iXHI MMOXiIHI, BAKOPUCTOBYIOTh B MPAKTHYHIN MISUTBHOCTI Ta B POIIEC
3aroTiBii W anamizy cupoBuHH. Ilopsin 3 mpoctuMu deHomamu, QeHonKkapOOHOBHMH
KUCJIOTaMH 1 X MOXITHUMH JI0 IIbOTO KJIACY HAJIKHUTh BEJIMKA TPyIa IMPUPOITHUX CHONYK:
KyMapWHHU, XpOMOHH, (DIaBOHOIMY, JIrHAHW, KCAHTOHH, XiHOHH 1 QyOWIBHI PEUYOBHHHU.
®DeHOMBHI CTPYKTYPH TPAIUIAIOTHCS 1 B IHIIMX KJIacax XIMIYHHX CIOIYK. Bimomi dheHOMBHI
ankanoinu (Mop¢in), hbeHombHi cTepoinu (ectpamion), TPOTOANKATIOITH (KaHCEllIII/IHOII[I/I)
Ta in. IlixTBepmKero, mo (eHONbHI CIIOJYKU — 1€ aKTHBHI METa0OoJIITH, & He KIHIIEBI
NPOAYKTH KIITHHHOTO OOMiHY, sIK BBaxkanmu paHimie. L{i maHi cBiguaTte mpo BaXKJIHMBY
Giomoriuny ponb (exompHux crmonyk [9, 10]. Bouu TpamistoThcs B yCix opraHax
pociuH, ane Oiiplie iX MICTHThCS B AKTHBHO (DYHKI[IOHYIOUHMX OpraHax — JIMCTKax,
KBITKaxX, HEAOCTHIIINX IIOAAX. 32 XIMIYHOK CTPYKTYPOIO (PEHOJIbHI CIIOJIYKH MTOAIISIOTh
Ha YOTHPU OCHOBHI TPYNHU: 3 OJHUM apOMAaTUYHHM SIPOM, 3 JBOMAa apOMATHYHHMH
sZipaMu, 3 XIHOHOBOIO CTPYKTYpOr Ta mousimepHi. JJo rpynu momimMepHux (EeHOIbHUX
CIIONYK HaJexaTb TaHiau (ayOunbHi pedoBunu) i jirniH (C6 C3). disuko-ximiuHi
BJIACTHBOCTI Ta (papMaKoJIoriuHa dist (PCHOJBHUX CIIOJNYK PI3HOMAHITHI, BOHH XapaKTepHi
Jutst KoskHol rpynu [11-15].

Hepxasaa ®apmakoness YKpaiHH cTala HEBiJ €MHOI0 YaCTHHOIO Hamoro Qapma-
LEBTHYHOTO JKUTTA, TONOMAaralouy MepeiTr Ha €BPOIIEHCHhKI CTaHJapPTH SKOCTI JIIKapChKUX
3aco6iB [12-14]. B Vkpaini cTBoproeThest cucreMa cepruikarii JiKkapcbkux 3acobiB
€BPOIIEICHKOr0 piBHS, MOCTIHHO MiJBHIIYETHCS PIBEHb BHMOT' J0 SIKOCTI JIIKAPCHKUX
3aco0iB, BUIAI0UU CBOI HonoBHeHHs [15].

Jnst HapiftHOTO BU3HAYEHHS SKOCTI JIIKAPCHKUX MPENapaTiB POCIUHHOTO TTOXOMKEHHS
PO3pOOIAIOT YHi(iKOBaHI METOIHMKH iX KUTHPKICHOTO BU3HAUCHHS. 3TiTHO 3 (hapMaKOIeero
[12-15] Takuit aHani3 BUKOHYIOTh METOAOM criekTpodoromerpii [14] Ta ToHKOIIAPOBOT
xpomarorpadii [15, 16].

Skmo € motpeda BU3HAYMTH 3arallbHUK BMICT LIBOTO KJIACy PEYOBWH, HANPUKIIA,
JUTA OIIHKU SKOCTi CHPOBHHH, IPOBOJUTH XpomarorpadidyHe BH3HAUCHHS HEIOUIIBHO,
a/DKe CydYacHl IHCTPYMEHTaJbHI METOIM JaloTh 3MOTY CYTTE€BO NPHUIIBUANIATH 1
3MICIICBUTH aHANi3. MU 3alponoHyBalii CIIEKTPO(GOTOMETPUIHE AOCHTIIPKEHHS BUTSIKKI
pociuH 3a momomororo crekrpodoromerpa UNICO-1200. 3 MeToro NMpHIIBUANICHHS
MIPOIIECY aHaNi3y 3alPOIIOHOBAHO BHECTH 3MIHM B IIPOTpPaMHE KEpYBaHHS IPHUCTPOEM,
JIOJIATH JI0 MEHIO KOPHCTYBaua MYyHKTH, SIKI JIOMOMOXXYTh aBTOMAaTHU3yBaTH aHai3 i
PO3paxyHOK BMicTy ()eHOJBHUX MOXIHUX B aHAII30BaHiil CHPOBHHI.

Crekrpodoromerp UNICO-1200 e anamorom crekrpodoromerpie ULAB-102,
K®K-3-01, TIE 5400, V-2100, UNICO-2150, SF-120 ta 6Gararbox immmx [17]. Lle
HEJIOPOTi OJHOMPOMEHEBI criekTpodoToMeTpr s aianazony 325-1000 um (mesxi 210-
1100 HM). AnropuTM poOOTH LUX CIIEKTPOPOTOMETPIB 3aPOrpaMOBaHO B IPOrPAMHOMY
KOAI MIKpOKOHTpoJiepa. Haligacriire i I[bOr0 BHPOOHHKH 3aCTOCOBYIOTH MIiKpO-
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koHTposepu cepiii MC68HC705P9, ATmegal62, STM8S207. Ile exonomHi 8-Mu OiTHI
MIKPOKOHTPOJIEPH 3 IHTEIPOBAaHUM MOJYJIEM aHAJIOTO-IH(POBOTO MEpeTBOpPEHHS. [l
MOJINIIEHHS MOXKJIMBOCTEH CIIEKTPOQOTOMETpa MU 3aMiHWJIN MIKPOKOHTpOJIEp Ha OLIbII
nponyktuBHuil — 32 6itHuit STM32F103, po3pobunu aiist Hporo nporpamuuit koa. Ile
Jla€ 3MOTy HE JIMIIE ITOJIINIINTH TEeXHIYHI XapaKTepHCTUKH TpHiIany, a i CTBOPIOBATH
HOBi anmroputMu poOoTH. s 301MbIIeHHS YyTIMBOCTI MPIJIAAY TPOTpaMHHUNA KOJA HE
BUKopHcToBye BHyTpilHid ALIl MikpoKkOoHTpoJiepa, a HATOMICTh BUKOPHCTOBY€EThCs 16
6itHuit AD7705. Tak MoxHa 30UTbIIMTH TOUHICTH mpuitany a0 0,1%, o € xyxe xopo-
UM Pe3YJIBTaTOM IS TPWIAAIB TaKoro kiacy. [list nopiBHAHHSA, el cnekTpodoToMeTp
JI0 MOJICPHi3aIlil MaB TaKy TOYHICTH JIUIIIE 3TiJHO 3 IHCTPYKIII€I0 KOPHCTYBAda Ta PEKIaMHU
MPOAABIIA, & HA MPAKTHUIl, BIAXWICHHS IpsMOl KamOpyBaibHOro rpadika Mu QpikcyBajim
B Mexax 2—4%.

Jlist memMoHcTpallii HOBUX MOXKIIMBOCTEH CHEKTPO(pOTOMETpa po3pOOJICHO METOAUKY
BU3HAYCHHS (PCHOJIBHUX TOXITHUX Y POCIMHHHUX BUTSKKaX. 32 OCHOBY B35 TO METOJUKY
CHEKTPO(GOTOMETPUIHOTO BU3HAYEHHS (PIABOHOIMIB y MAaroHax YOpHHUII 3BryaiiHoi [18].
B HamoMy BH3HAYEHHI 3aMiCTh MOOYAOBH KaJIiOpyBaJbHOTO rpadika BHKOPHUCTOBYETHCS
METOJ T00aBKH.

AJIKBOTY BOJIHOI BHUTSDKKM HPUTOTOBAHY 3 HAaBAXKH CyXOi POCIMHHOI CHPOBHHH
NepPEHOCSTh Y MipHY KOOy (mami komba 1). Jlomarots 10 kondu 1 anerarauit OydepHuit
po3unn (pH=4,8), nogarwTe po3unH xnopuay Gpepymy i TOBOISITH BOIOK 00’€M MipHOT
Konmou 10 MiTKH. OTPUMaHUM PO3YMHOM 3alOBHIOIOTH KIOBETY CHEKTpodoToMeTpa i
BUMIPIOIOTh ONTHYHE MOTJHMHAHHSA, BUOpaBIIM IyHKT MeHio ‘“Phenols”->“Step_17.
BinbuparoTh HOBY aTiKBOTY 3 K0J0OU 1 Ta MepeHOCsTh Yy YHCTY MipHY K0J0y (mami konda
2). JlomatoTh 3a31aJieriib NPUTOTOBaHY TOYHO BiJIOMY KiUJIBKiCTh PEYOBHHH MOPiBHSIHHS,
JIOBOJISITh 00°€M po3unHy B KoJIOI 2 10 MiTku. OTpUMaHUM pPO3YMHOM 3aIllOBHIOIOTH
KIOBETY CIIeKTpodoTOoMeTpa 1 BAPYre BHUMIPIOIOTH ONTHYHE IOTJIMHAHHS, BUOPaBIIN
nyHkT Menio “Phenols”->“Step_2”. Tlporpamue 3a0e3ledeHHs CIEKTPOPOTOMETPa
CaMOCTIfHO BHM3Ha4a€ MaKCHUMyM IIOTJIMHAHHS (PEHONBHOrO KOMIUIEKCY (epymy. 3a
JOTIOMOTOI0 ITyHKTiB MEHIO Bill KOPHUCTyBada BHMAra€ThCs BBEICHHS TaKHX IaHHX:
00’em amikBotH 112, 00’em konOu 1 1 2, HaBaXkKa Cyxol pOCIMHHOI CHPOBUHHU Ta 00’ €M
BOJM JUIA NIPUTOTYBAaHHS BUTSDKKH, Macy CTaHIApPTHOI PEYOBHHHM, Ky JOINABAIH 5K
aHaiTH4HYy no0aBky. ITicist BBeIeHHs BCiX JaHMX Ha TaOJO 3’SBISETHCS PE3yJbTar
aHaJI3y y BUTIIAL MacH (€HONBHUX MOXiTHUX B IIEpEpaxyHKy Ha CTAaHJAPTHY PEUOBHHY
(ananitiuny 106aBKY).

CTBOpEeHHIO ITi€]l METOAWKH Ta HAMMCAHHIO MPOTPAMHOTO KOAY IepenayBaio OaraTo
BUIIPOOYBaHb, 30KpeMa: Ha cepil CTaHAapTHUX PO3YMHIB (PEHOIBHHUX MOXITHUX IEPEKo-
HY€EMOCh, 10 MAKCMMYM OIITHYHOI I'yCTHMHU KOMIUIEKCiB 3 HamuiikoM Fe3* croctepi-
TaeThCs 3a CTAJIOL JOBXKUHU XBHJII HE3aJIC)KHO BiJl KOHIICHTPAIII.

SIk cTaHmapTHI PEYOBHHH BHKOPHCTAHO (eHON, Kpe3oid (MeTa-, mapa-), CaliliIoBy
KHCIIOTY, PE30PLUH, OPLUH, MipoTao, nipokarexoi. Bubip uux pedoBHH 3yMOBJIECHHHA
iXHBOIO CTAaOUIBHICTIO MW 30epiraHHi, KPHCTANIYHICTIO, YUCTOTOK (B cepTUdikaTax
MOCTaYaJIbHUKHY 3a3HAYAIOTh, 10 I peakTHBH Mapkd YJIA 3 BMICTOM OCHOBHOI pEUOBHHH
ne merme 99%). 3 uux peuoBuH BUrotoBrwn 10-°M po3umHM IIISXOM BiIGOpPY HABAKKH
i mepeHeceHHs1 B MipHYy KoiOy o0’emom 500 mu juisi pozumHenHst y Bojai. Cepito mux
PO3UYHMHIB rOTYBAIIK CTYMiHYACTUM po3BeneHHsM y 5, 10, 50, 100, 500, 1000 paszis.

Cronyku depymy (3+) 3 deHomamMu HajexaTh 10 KiIacy KOMIUIEKCHHX COJIed abo K
KoopauHaiiHux cronyk [19, 20]. ®epyM HaleKHUTh 10 O-ENEMEHTIB, TOMY Ul HBOTO
XapaKTePHE YTBOPEHHS BEJIMKOI KITBKOCTI PI3HOMAHITHHX 1 JOCHTh CTIHKHUX KOMILJICKCHUX
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cnonyk. Lle TOSICHIOETBCS €NEKTPOHHOIO OynoBolo aroMiB (epyMmy Ta Horo HOHIB.
®DEHONBHI CITOMYKH HAISKATh J0 OPTaHIYHUX OKCUTEHOBMICHHX PEUOBHH i TOMY MOXYTb
OyTH JiraHzamM y BHYTPINIHIX cepax KOMIDIEKCHHX CIOJIYK, y TIM YHCI YTBOPIOIOYN
KOOpAMHALINH] 3B’s13kH 3 ioHamMu pepymy (3+). Ockinbku kaTionu Fe** nocuth cuiibHi
OKHCHUKH, TO BOHHM, KpIM peakiii KOMIUIEKCOYTBOPEHHS 3 (PEHONBHUMH CIIOJIyKaMH,
MOXXYTb OKHCHIOBAaTH iX. IIpOIyKTH OKHCHEHHS YacTO MAaroTh BJIACHE IHTCHCHBHE
3abapeieHHs. L{e yckiaamHioe sIKICHUH 1 KUTbKICHHMA XIMIYHHE aHaNi3 (EHOIIB i3 BHKO-
PHCTaHHAM CIONYK (Gepymy(3+): 3abapBiieHHS MOXe MaTH pi3Hi BiATIHKM Ta 3MiHIOBa-
THUCh Y Yaci, YacTHHA (PCHOJy BHTPAYAETHCS Ha mepedir moOiYHOI peakilii OKHCHEHHS
TOILIO.

VTBOpeHHs 3a0apBICHHX KOMIUIEKCHHX CIOJAYK 3 KarioHamu (epymy(3+)
XapaKTEepHO JUIS aTOMIB OKCHUTEHY THX TiIPOKCHJIBHUX TPYII, SIKi CHONYYeHi 3 aTOMOM
KapOOHy, SIKHM Ma€ HEriOpuAN30BaHHM P-€JIEKTPOH, IO € YaCTHHOK 7-3B’s3Ky (abo
apOMaTHYHOI CHCTEMH — CHCTEMH JEJIOKali30BaHHX 7-3B’s3KiB). ToMmy QakTH4HO BCi
(eHOBbHI Ta eHONBHI CHONYKH BCTymaroTh y peakiiro 3 depym(Ill) xmopumom y
po30aBIeHNX BOJHMX 1 CHMPTOBUX PO3YMHAX, 3 YTBOPEHHSM 3a0apBICHUX KOMIUIEKCHUX
CHONYK. 3aBIsIKH 100pe MOMITHOMY Bi3yallbHO aHAIITHYHOMY e(eKTy peaKiis 3 CONSIMU
¢bepymy(1ll) BHKOPHCTOBYEThCS Ui BHSBICHHS ()CHOJBHHX Ta CHOJNBHUX CHONYK Y
Pi3HMX IPUPOIHMX 1 IITYYHUX 00’ €kTax [21, 22].

CreKTpu ONTUYHOTO NOMIMHAHHS (heHONBHUX KoMILIeKciB Fedt mpy koHIeHTpawisax GeHonbHuX
noxigaux 10°M Ta 10-tu KpaTHOMY HaJUIUIIKY Fed*.

Optical absorption spectra of phenolic Fe3* complexes at concentrations of phenolic derivatives of
10-° M and a 10-fold excess of Fe3*,

Burmsn cnektpa KOMIUIEKCiB pepyMy 3 (EHOTBHUMH CIIONYKaMH € THIIOBUM JJIS YCiX
BUKOpHCTaHUX peyoBUH. Ha puc. 300paskeHO CIIEKTPU ONTHYHOTO MOTJIMHAHHS (PEHOIIb-
HUX KoMIUTEKCiB Fe®*. Bucoka onTHYHA ryCTHHA Ha TIOYATKY CMIEKTPA 3yMOBJIEHA TOTJIU-
HaHHAM KaTioHa Fe®*, sxuii GepeThes 3 BENMKUM HaJTMIIKOM JUIS IOBHOTH 3B’ I3yBaHHs
(heHONMBPHUX TOXITHUX Y (PEHONBHUIN KOMIUIEKC. AHAITHIHIM CHTHAJIOM € MaKCHUMYyM y
Mmexax 534-696 um. Halimenmna ta HaiOUIbIIa JOBXXWHU XBWJIb BIAIIOBINAIOTH CaJilU-
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JaTHIA KHUCJIOTI Ta IipoKarexoiy, BiAmnoBigHo. [Toylo)XeHHS MakCHMyMiB HaBEICHO B
Taby1. BimxuineHHS MOIOKEHHST MaKCUMyMy TIOTJIMHAHHS He nepesuinye 2%. [lonepenano
nepekoHanucs, mo Fe* He moriMHae onTHYHE BUIPOMiHIOBaHHS B poO0YOMY Jliana3oHi,
PO IO CBiTYUTH HIDKHS KPHBa Ha pHC. — criektp normHanms 0,1M FeCls 8 107 M HCI.

Jlst poOOTH BUKOPHCTOBYIOTh JOCHTH KOHIIEHTPOBaHHW PO3UMH XJopuay depymy
(1M FeCls). Bucoka koHIeHTpallist He0OXiqHa, MO0 MOXHA OYJI0 BHOCHTH JyKEe MaITHiA
00’eM pO34YMHY — JIOCTaTHHO KPAIUTMHU Ha CKJISHIM MayMuly, sika BHOCUTBCS BiJpa3y B
KIOBETY, A€ Ii€I0 X MaIuykor nepemimyerscsa. Omna kpammmaa 1M pozumHy
rapaHTOBaHO MiCTHThL JECATHKpPATHUH Hajmdinok Fe**, mo Bzaemomie 3 (eHONBHUMU
nmoxigHuMu. Jls 3amobiraHHs Tigpollizy PO3YHH XIJIOpHIY (epyMy MICTHUTH XJIOPUIHY
KHUCIIOTY.

3aJ1eXKHIiCTh MOJI0KEHHSI MAKCUMYMY ONTHYHOI I'YCTHHH Bi/l KOHIEHTpauii peHOJIbHUX KOMILIEKCIB.
Dependence of the position of the optical density maximum on the concentration of phenolic complexes.

T — Ion0XeHHS MAaKCHMYMY ONTHYHOI TYCTHHH, HM
BHXiTHOT0 .
pO34MHY dhenon calmumnarha - IIH MipOKaTeX o M-Kpe30J | M-Kpe3oJ
KHCIIOTa P p p P
1 552,7 539,5 579,5 687,3 557,5 545,4
5 543,4 534,2 576,6 692,8 567,6 561,5
10 542,3 530,5 568,6 702,6 568,2 553,7
50 540,1 528,9 565,2 701,9 562,0 562,1
100 546,1 533,7 573,8 696,3 564,9 556,5
500 551,6 538,0 570,3 692,9 560,3 560,4
1000 548,9 532,1 575,6 699,1 568,8 553,7
Cepenne
3HAYECHHS
MaKCUMyMy 546,4 533,8 572,8 696,1 564,2 556,2
OINTHYHOL
TYCTHHH
Haii6inbma
noxuGka sin 12 11 13 1,27 1,2 19
CepeHBOTO
3HaueHss, %

OpiHUM 3 eNEeMEHTIB aBTOMaTu3alil i€ METOIMKH € CAaMOCTIHHUI TOLITYK MaKCUMyMY
ONTHYHOI TYCTHHH. ANTOPUTM IPOTpaMH MOJATaE B TOMIYKY Apyroi MoximHoi Bix
¢yuxkuii A(A). Bizomo, mo Ha MakcumyMmi (QyHKINT Jpyra TOXigHa 3MiHIOE CBiif 3HaK
(mpoxomuTh yepe3 Hynb). s BOTO MAacHWB JaHUX 3TNIAMKYETHCS, TOMY IO YacTo
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BUXIJTHUI MacUB HE € MIAJKOI0 (QYHKIiE0. J[eTanpHIIIe 3 MM aJrOpUTMOM Ta IHIIAMH,
10 BUKOPHCTOBYIOTHCSI B TPOrPAMHOMY KOJi, MOXHA O3HAWOMHUTHCS B PEMO3UTOPIi
pOrpaMHoOro Koy BHUKIAAeHOro Ha cepeici github.com [23].

OtpumaHi pe3ynbTaTH B MailOyTHEOMY MOXYTHb CTaTH OCHOBOIO yIOCKOHAICHOL
METOJIUKH CHIEKTPOGOTOMETPHYHOTO BU3HAYCHHS (DEHONIBHUX MOXITHUX METOIOM J00aBOK
y nmianasoHi koHuenTpauii 10°3-1075M.

JIITEPATYPA

1.  Ganguly S., Bakhshi S. Traditional and complementary medicine during COVID-19
pandemic. Phytother. Res. 2020 Vol. 34(12): P. 3083-3084. (https://doi.org/10.1002/ptr.6828).

2. Report of the EFSA GMO Panel Working Group on Animal Feeding Trials. Safety and
nutritional assessment of GM plants and derived food and feed: the role of animal feeding
trials. Food Chem Toxicol. 2008. Vol. 46. P. S2-70. (https://doi.org/10.1016/j.fct.2008.02.008).

3. Solodovnichenko N.M. Medicinal plant raw materials and phytopreparations: a guide to
pharmacognosy with the basics of biochemistry of medicinal plants — Kharkiv: Publication
of NFAU "Golden Pages", 2001. 408 p. (in Ukrainian).

4. Pan S.-Y., Zhou S.F., Ga S.H. et al.. New Perspectives on How to Discover Drugs from

Herbal Medicines: CAM's Outstanding Contribution to Modern Therapeutics. Evidence-

Based Complementary and Alternative Medicine. 2013. ID 627375. 25 p.

(https://doi.org/10.1155/2013/627375).

European Pharmacopoeia, 8th Ed. 7.0. Council of Europe, Strasbourg, 2014. Vol. 1. 1380 p.

The British Pharmacopoeia 2012. British Pharmacopoeia Commission, The Stationery

Office, Norwich, Great Britain, 2011. VVol. 1. 1825 p.

7.  Atanasov A.G., Waltenberger B., Pferschy-Wenzig E.-M. et al. Discovery and Resupply of
Pharmacologically Active Plant-Derived Natural Products: A Review. Biotechnol. Adv.
2015. Vol. 33(8). P. 1582-1614. (https://doi.org/10.1016/j.biotechadv.2015.08.001).

8.  Lavania U.C. Evolving Trends In Plant-Based Drug Discovery. Plant Genet. Resour. 2016.
Vol. 14(4). P. 243-245. (https://doi.org/10.1017/S147926211600037X).

9.  Medicinal plants and medicinal plant raw materials containing phenolic compounds,
alkaloids and various groups of BAS. Eds.: S.D. Trzetsynskyi, V.S. Dolya, O.M. Denysenko
et al. — Zaporizhzhia: ZSMU, 2014. 136 p. (in Ukrainian).

10. Gladukh E.V., Saiko I.V., Sichkar A.A., Saldatov D.P. Theoretical foundations of
pharmaceutical technology: study guide. Kharkiv: NFaU, 2016. 203 p. (in Ukrainian).

11. Tikhonov O.l., Yarnykh T.G. Drug technology: a textbook for students of pharmaceutical
faculties of the Medical University of Ukraine of 111-1V levels of accreditation. — Vinnytsia:
NOVA KNYGA Publishing House, 2016. — 536 p. (in Ukrainian).

12.  Chernykh V.P. Pharmaceutical encyclopedia. 3rd ed., — Kyiv: "MORION", 2016. —1952 p.
(in Ukrainian).

13. State Pharmacopoeia of Ukraine. State Enterprise "Scientific Expert Pharmacopoeia Center". -
1st edition. - Kh.: RIREG, 2001. -556 p. (in Ukrainian).

14. State Pharmacopoeia of Ukraine. State enterprise "Ukrainian Scientific Pharmacopoeia
Center for the Quality of Medicinal Products" - 2nd edition. Kharkiv: State enterprise
"Ukrainian Scientific Pharmacopoeia Center for the Quality of Medicines", 2015, Vol. 1. —
1128 p. (in Ukrainian).

15. State Pharmacopoeia of Ukraine. State enterprise "Ukrainian Scientific Pharmacopoeia
Center for the Quality of Medicinal Products” - 2nd edition. Kharkiv: State Enterprise

ou



142 IMUTPO TIOJIbOBUM, HATAJIIS JEM’ STHIOK, AHHA JIEMW/I, JIAPUCA BOMKO, TPUTOPIN 3ATPUYVK...

"Ukrainian Scientific Pharmacopoeia Center for the Quality of Medicinal Products", 2014. -
Vol. 2. =724 p. (in Ukrainian).

16. Chromatographic methods in analytical support for the creation and quality control of
medicinal products in Ukraine. ed. V.P. Georgievsky. Kharkiv: "NTMT", 2016. 288 p. (in
Ukrainian).

17.  https://spectrolab.com.ua/ua/g9830353-spektrofotometry

18. Vronska L.V. Development of spectrophotometric method of flavonoids determination in
bilberry shoots. Pharm. Rev. 2018. Vol. 4. P. 49-56. (in Ukrainian). (https://doi.org/
10.11603/2312-0967.2018.4.9703).

19. Jabalpurwala K.E., Milburn R.M. Iron(l11)-Phenol Complexes. Il. Iron(lll) and Proton
Associations with Some Singly Substituted Phenolate lons at 25°. J. Am. Chem. Soc. 1966,
Vol. 88(14). P. 3224-3227. (https://doi.org/10.1021/ja00966a011).

20. Khokhar S., Owusu Apenten R.K. Iron binding characteristics of phenolic compounds: some
tentative structure—activity relations. Food Chemi. 2003. Vol. 81. P. 133-140.
(https://doi.org/10.1016/S0308-8146(02)00394-1).

21. Zhaofeng Fu, Rui Chen. Study of Complexes of Tannic Acid with Fe(lll) and Fe(ll). J. Anal.
Methods Chem. Vol. 2019. ID 3894571. 6 p. (https://doi.org/10.1155/2019/3894571).

22. Barchii L.E., Chundak S.Yu. Fundamentals of the chemistry of complex compounds: a
textbook. - Uzhgorod: Publishing House of UzhNU "Hoverla", 2019. -133 p. (in Ukrainian).

23.  https://github.com/argonte/UNICO-1200.

SUMMARY

Dmytro POLOVY1?, Natalia DEMIANIUK!, Anna DEMYD!, Larisa BOYKO?, Hryhoriy ZAGRYCHUK®,
Olena AKSIMENTYEVA-KRASNOPOLSKA?
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For centuries, plants have been used as a source of medicine to treat infections, cardiovascular disease,
cancer, or as immune suppressants. The active component of aqueous extracts of plant parts in many cases are
phenolic derivatives. Their quantitative determination according to the pharmacopoeia is carried out by the
method of thin-layer chromatography and colorimetry. The paper proposes a spectrophotometric study of plant
extracts using a UNICO-1200 spectrophotometer. In order to speed up the analysis process, it is proposed to
make changes to the software control of the device, to add items to the user menu that allow automating the
analysis process and calculating the content of phenolic derivatives in the analyzed raw materials. To improve
the capabilities of the spectrophotometer, the microcontroller was replaced with a more productive 32-bit
STM32F103, and a program code was developed for it. This allows not only to improve the technical
characteristics of the device, but also to create new work algorithms.

In this definition, instead of constructing a calibration graph, the addition method is used. Acetate buffer
solution (pH=4.8) and ferric chloride solution are added to an aliquot of aqueous extract prepared from a
weight of dry plant material. The software of the spectrophotometer independently determines the absorption
maximum of the phenol complex of ferrum. The analytical signal is a maximum in the range of 534 - 696 nm.
The deviation of the position of the absorption maximum does not exceed 2%. With the help of menu items,
enter such data as the volumes of aliquots, the volumes of flasks, the weight of dry plant material and the
volume of water for preparing the extract, the mass of the standard substance that was added as an analytical
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additive. After entering all the data, the result of the analysis appears on the scoreboard in the form of the mass

of phenolic derivatives in terms of the standard substance.
In the future, the obtained results may form the basis of an improved technique for the spectrophotometric

determination of phenolic derivatives by the additive method.

Keywords: spectrophotometry, phenol derivatives, plant extract, microcontroller, optical density, ferrum
complexes, additive method.
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