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COPBIIMHI BIACTUBOCTI BIOIIOJIMEPHUX MATPUIIb

Jlamko H.IT. x.x.H, monient, Tropina T.O. maricTpanT,

3anopisbkuti HayionaneHuu yHisepcumem Yxpaina, 69600, m. 3anopidxcorcs, eyn. Kykoecvkozco, 66

BuBuena copOuiitna akTuBHICTE 20% TEpMOTPOIHUX >KENaTHHOBHX JpariiB y 3B’sS3yBaHHI TUMOJIy Ta BaHUIIHY i3
BOJIHUX PO3YHHIB Pi3HUX KOHIICHTPAIIii.

Meta po0OTH — BUBUHUTH 3aKOHOMIPHOCTI 3B’SI3yBaHHSI apOMaTOyTBOPIOIOUNX PEYOBUH OiOMOTIMEPHUMHU MATPHLSMH
Ha OCHOBI JKEJIaTHHHU.

Metopn 1ocaifxKeHb — ONTHYHUN | KOHICHTPALIIO TUMOITY BU3HA4AIH (JOTOKOJIOPHMETPUYHIM METOJIOM IIPU JOBXKHUHI
xBwii 410 HM, KOHIICHTpAIilO BaHUTIHY — 32 BIIACHUM HOTJIMHAHHAM IIPHU TOBXUHI XBTi 280 HM.

Pe3yabraTH Ta BHCHOBKH. B pe3ynbTaTi eKCHEpUMEHTANbHHX JOCHI/DKCHb  BHU3HAUYCHI CTYMiHb BUIIYYCHHS,
KOCQIIEHT PO3MOMINICHHS, TOPIBHAHI COpOIiiHI BIACTHBOCTI TigpodoOHOI Ta TiAPOQiTFHOI MOBEpXHI ApariiB
KETATHHU 1 moOyayBaHi i30TepMu copOrmii. ExcrmeprMeHTalsHO MiATBEPIKEHO BIUIHB TigpodoOHoi Ta riapodinpHOT
MOBEPXHI TOCTIPKYBaHUX JPAriiB Ha iXHIO COpOILiiiHy 31aTHICTh. Tak, Ha 60 XBHIIMHI 3HAYCHHS CEPEIHBOI BEIUUUHU
KOeQIIiEHTY PO3MOMIICHHS s TiApoGOoOHOT MOBEPXHI Y BUMAAKY TUMOJIY cTaHOBIIO — 30,03%, y BUNAJKy BaHITIHY —
10,27%, mns rigpodinsHOi BiamoBiguo — 7,62% Ta 23,87%. 3HaueHHs mokasHuka jginodinsHocTi (logP ) mis TMoiry
ckiaamano 3,37 , mns BaHumiHy — 1,27, MI0 TakoX MiATBEP/DKYE OUIBIIY CIOPIAHEHICTh TUMOJY 10 riapodoOHOT
MOBEPXHI JIpariis.

BcraHoBineHo, Mo THI (YHKIIOHAJIBHOI TPYIH apOMaTH3aTOpPiB BHOCUTh OCHOBHHH BKJIaJ B CTYIHb 3B’S3yBaHHI iX 3
OionoiMepHIMHU MaTpHUISIMA. [1osiBa B MOJIEKYIi BaHUTIHY alIbAETiTHOI Ta METOKCUTPYIH MPHU3BOIUTH IO 3POCTAHHSI
CHOPIAHEHOCTI 3 TiAPO(DITHHOI MOBEPXHEIO APAriliB , IO MOSCHIOE OLIBII BHCOKHH BiJICOTOK 3B’sS3YBaHHS BaHLIIHY,
MOPIBHAHHO 3 THMOJIOM, caMe Iii€ro moBepxHero ( BiamoigHo 23,87% 1 13, 23%) Ta 30inbIIEHHS KPYTH3HH S-
moiouo1 popmu i30Tepmu copOIii.

EKcniepMeHTaNbHO MiATBEPAXKEHO, 0 TEXHOJIOTIYHO HaHOLIbII NepCHeKTHBHIMU JUTS CTBOPEHHS apOMaTH3aTOPiB Ha
OCHOBI TipoOoOHNX apOMAaTUYHHX PEYOBHH € Jparii JKENATHHY 3 BHCOKOK TiapodoOHicTio moBepxHi. Came
rigpodoOHICTh MOBEpXHI JpariiB NMPHU3BOAWIIA A0 3HAYHOIO 3POCTaHHS iX COpOLIHOT aKTMBHOCTI y BHUNAJAKY 3
TUMOJIOM 32 IOKa3HUKAMM 3arajlbHOr0 3B’sI3yBaHHs, KOe(]ILiEHTY PO3MOIUICHHS Ta KPYTH3HHM S-mofiOHOi dopmu
130TepM COpOITii.

Knrouogi crosa: apomamuzamop, mumos, 8aHiNiH, Hceiamuna, copoyis, 6iononimepua mampuys, izomepmd.
COPBIIMOHHBIE CBOMCTBA BUOITOJIMMEPHBIX MATPHI]
Jlamko H.II. k.x.H, nouent, Tropuna T.A., Maructpant

3anopooicckuii HayuoHanvHuld yHusepcumem Ykpauna, 69600,. 3anopooicve, ya. Kykoseckozo, 66

I/I3yqua COp6L[I/IOHHa$I akTuBHOCTE 20% TCPMOTPOIIHBIX KCJIATHUHOBBIX CTy,I[Heﬁ B CBJA3KC THMOJIa W BaHHUJIMHaA C
BOJIHBIX PACTBOPOB PA3JIMYHBIX KOHL[CHTpaHPlﬁ.

Heas padoThl - N3YIUTH 3aKOHOMEPHOCTH CBSI3BIBAHHS apOMaTOOPa3yIONINX BEIIECTB OMOIOIMMEPHBIMA MAaTPHIIAMU
Ha OCHOBE JKEJIaTHHA.

Mertoa ncciae0BaHUI - ONTHYECKHUN: KOHIIEHTPAIIMIO THMOJIA ONIPENeISIN (POTOKOIOPUMETPHUECKAM METOIOM TP
JuTiHE BOJHBI 410 HM, KOHIICHTPANMIO BAaHWIMHA - 10 COOCTBEHHOMY HOTJIONICHUEM MIPH UTHHE BOIHEI 280 HM.

Pe3yabTaThl U BBIBOABLI. B pesynbrare 3KCIEpUMEHTAIBHBIX HUCCIICIOBAHMNA OMNpeAeNieHbl CTeNeHb H3BJICUSHUS,
KOX(QQUIUEHT pachpeiesiCHHs, CPAaBHCHUIO COPOIIMOHHBIC CBOWCTBA THAPO(POOHONH M ruApO(MIBHON MOBEPXHOCTH
CTYIHEW jKelaThHA M MOCTPOCHUH M30TEPMBI COPOIHMU. DKCIEPUMEHTAILHO MOATBEPKICHO BIHSAHUEC TUAPOGOOHONH U
TUIPOGIIEHON MOBEPXHOCTH HCCIICAYEMBIX CTYAHEH Ha WX cOpOIMOHHON crocoOHOcTH. Tak, Ha 60 MUHYTe 3HaYCHUE
cpemHel BeNMYHHBI KOd(D(UIUEHTA paclpeneieHus Uis THAPOPOOHOH MOBEPXHOCTH B CIIydae TUMOJA COCTaBHIIO -
30,03%, B cirygae BaHmIuHA - 10,27%, U1 ruApOQUITBHON COOTBETCTBEHHO - 7,62% u 23,87%. 3HaueHHe moka3atenst
munopmieHOoCcTH (logP) mns tumona cocraBmsuio 3,37, mis BaHwinwHa - 1,27, 4TO Takxke HOATBEp)KIacT OoJbIiee
CPOZACTBO TUMOJIA K THAPOPOOHOI MOBEPXHOCTH CTYIHEH.

YcTaHOBIIEHO, YTO THMN (PYHKIIMOHAIBHOW TPYNIBI apOMaTH3aTOPOB BHOCHT OCHOBHOWM BKJAX B CBSA3BIBAHHE WX C
OonomonrMepHEIMA MaTpuaMu. [losBieHre B MOJNEKyle BaHWIMHA abACTHIHOW M METOKCHUTPYIIBI IPUBOAUT K POCTY
pozacTBa ¢ THAPOMHUIBHON MOBEPXHOCTHIO CTYIHEH, 9TO 0OBSICHIET O0Jiee BRICOKHIA MPOIICHT CBSI3BIBAHUS BAaHWJIMHA, T10
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CPAaBHEHHIO C TUMOJIOM, UMEHHO 3TOH IOBEPXHOCTHIO (COOTBETCTBEHHO 23,87% u 13, 23%) 1 yBennueHne KpyTU3HBL S-
00pa3Hoil GOpMBI U30TEPMBI COPOIHH.

DKCIepUMEHTAIBHO MOATBEPKACHO, YTO TEXHOJIOTHYSCKN Hanbosee MepCIeKTHBHBIMHU JJI CO3JaHMs apOMaTH3aTOPOB
Ha OCHOBEe THUAPO(GOOHBIX apOMATHYECKUX BEIICCTB SBISICTCSA CTYIHH JKeJaTHHAa C BBICOKOW THAPO(OOHOCTHIO
MOBEPXHOCTH. VIMEHHO THAPO(GOOHOCTH MOBEPXHOCTH CTYIHEH NMPUBOIIIA K 3HAUYUTEILHOMY POCTY UX COPOLIMOHHON
AKTHBHOCTH B CJIydae C THMOJIOM IT0 IOKa3aTelsiM 00IIero CBI3bIBaHMs, KO3 QUIMEHTa pacipeesieHNs U KPYTH3HBI S-
00pa3Hoit popMBI H30TEPM copOIHN

Kniouesvie cnosa: apomamusamop, mumoil, 6aHUIUH, JCelamuna, cop6uuﬂ, 6u0n0ﬂ1/lM€prle mampuysvl, U30mepmaol.

SORPTION PROPERTIES OF BIOPOLIUM MATRIX
Lashko N.P. Ph.D., Associate Professor, Tyurina T.O. student
Zaporizhzhya national university, Ukraine, 69600, Zaporizhzhya, Zhukovskogo Street 66.

Flavors in our time are widely used in the food and other industries to improve the organoleptic quality of products. The
use of flavorings in food also leads to an increase in the consumer value of products.

Very often, food manufacturers are confronted with the problem of the stability of the food flavoring. Scientific and
technical problems determine the need for a more detailed study of the mechanisms of interaction of odorants with inert
carriers. Solving this issue will allow you to create a stable, intense aroma and, equally important, to avoid unwanted
odds imbalance.

To date, a link has been found between the physical and chemical properties of volatile organic substances and inert
matrices and the degree of binding of odorants. In a number of scientific works were considered the interaction of
different types of starches, dextrin, gelatin with certain individual organic compounds (mixtures). But such a pattern
was discovered: the content of odorants (volatile compounds) with a biopolymer matrix occurs due to surface and
capillary sorption, formation of inclusion complexes and hydrogen bonds.

The hydrophobic nature of the interaction of aromatic compounds with protein (gelatinous) thermotropic dragons was
confirmed in the works.

An urgent problem for today is the further deeper study of the mechanism of interaction in the odorant system - an inert
matrix and the search for new and effective sorbents.

In this regard, the purpose of our work is to study the patterns of sorption of aromatic substances (odorants) from
solutions of gelatinous dragons and the effect on this process of the structure of odorants.

Tasks of work: 1) to determine and compare the total binding (R,%) and the distribution factor (D) of the investigated
odorant on the hydrophobic and hydrophilic surfaces of thermotropic 20% gelatin capsules;

2) build isoterms of sorption and determine the effect of type
functional groups of flavors on the sorption properties of the studied drops;
3) experimentally confirm the possibility of optimizing the choice of a biopolymer matrix for the creation of flavors.

Materials and methods of the study. To prepare thermotropic gelatinous drops, measure 20 g of 20 g of gelatin in a
chemical resistant glass of 250 cm3 and add 80 cm3 of distilled water. Gelatin swells. On a water bath heated to 90 ° C,
put a glass with a closed lid, stirred every 5 minutes, until full melting of gelatin. Then cool, without removing the lid,
and pour into a petri dish. Termotropnyye dagli are formed in a refrigerator at 5 ° C.

The thymol concentration was determined by the photometric method according to the method .

The concentration of vanillin was determined by the optical method. The concentration of freshly prepared vanillin
solution (1: 100) was measured on SF-46 at a wavelength of 280 nm

Results and discussion. According to the results of experimental studies, the amount of sorbed thymol and vanillin,
both hydrophobic and hydrophilic surfaces of gelatin, increased with an increase in sorption time, reaching a maximum
value of 60 minutes. Adsorption equilibrium was established in all cases 80 minutes after the beginning of the
experiment. In the case of thymol, the sorption activity of the hydrophobic surface of thermotropic 20% gelatinous
scales is significantly higher than that of hydrophilic. On the contrary, for vanillin, the sorption activity of the drops is
greater in the case of a hydrophilic surface, unlike hydrophobic. Thus, for 60 minutes, the mean value of the distribution
coefficient for the hydrophobic surface, in the case of thymol, was 30.03%, and for the hydrophilic - 7.62%, which is
almost 4 times less. At the same time, for vanillin the mean value of the distribution coefficient for the hydrophobic
surface was 10.27%, and for the hydrophilic - 23.87%, respectively.
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Thus, the chemical affinity of thymol to the hydrophobic surface of the scales is higher (on average, 3.9 times) than
that of vanillin. At the same time, vanillin has a higher affinity for the hydrophilic surface of the scales (on average, 3.1
times) compared with thymol. This is confirmed by the values of lipophilicity indicators, ie hydrophobicity, for thymol
and vanillin, calculated according to the Chem Office 8.0 program. Thus, for timol, the indicator logP = 3,37, and for
vanillin - logP = 1,27, from this it follows that thymol is more hydrophobic, and vanillin is more hydrophilic, which is
confirmed by experimental data.

The form of isotherm depended on the degree of binding of thymol (vanillin) to the investigated thermotropic drafts of
gelatin. Isotherms of sorption in all investigated cases had a S-shaped shape. According to the Brunauer classification,
this type of isotherm is associated with polymolecular adsorption.

The steepness of the sorption isotherm indicates a higher affinity of thymol, compared to vanillin, to the hydrophobic
surface of gelatinous scales. At the same time, for a hydrophilic surface, vanillin isotherm has a greater slope. This is
also confirmed by the overall binding and distribution coefficients.

Thus, the experimental data obtained allow us to assume that the type of functional group in the aromatic compound
had a major effect on the degree of binding. The weakly polarized benzyl ring of thymol and vanillin should be
predominantly adsorbed from solutions on the hydrophobic surface of gelatine droplets due mainly to hydrophobic
interaction. Due to the fact that the hydrophobicity of thymol is 2.6 times more than that of vanillin, it is thymol itself
that should have a high affinity for the hydrophobic surface and as a result - the highest possible sorption values, as
confirmed by experimental data.

Sorbent of thymol and vanillin on the hydrophilic surface of the sorbent occurs mainly due to hydrogen bonds between
the hydroxyl group of odorants and the hydroxyl groups of the biopolymer matrix. The affinity between vanillin and the
hydrophilic surface of gelatin is much greater due to the appearance of an aldehyde and methoxy group in the vanillin
aldehyde molecule, which explains a higher percentage of its binding and the S-shaped form of isotherm sorption. In
this case, the main contribution to the sorption is made by hydrogen bonds between the aldehyde group of vanillin and
the OH groups of gelatin. But insufficiently high sorption values on the hydrophilic surface of gelatine drops, in our
opinion, can be explained by the competition of odorant molecules with a lot of water in dragons, which can also form
hydrogen bonds with hydroxyl groups of gelatin.

Conclusions. 1. Experimentally confirmed the influence of the hydrophobic and hydrophilic surfaces of investigated
dredges on their ability to absorb thymol from aqueous solutions.

The maximum value of the average distribution coefficient for a hydrophobic surface in the case of thymol was 30.03%,
in the case of vanillin - 10.27%, for the hydrophilic, respectively, 7.62% and 23.87%. The value of lipophilicity (logP)
for thymol was 3.37, for vanillin - 1.27, which also confirms the greater affinity of thymol to the hydrophobic surface of
the scales.

2. It was established that the type of functional group of flavors makes a major contribution to the degree of binding of
them to biopolymer matrices. The appearance of an aldehyde and methoxy group in the vanillin molecule leads to an
increase in affinity with the hydrophilic surface of the drops, which explains a higher percentage of total binding of
vanillin, compared with thymol, namely this surface (23.87% and 13.23%, respectively) and an increase in steepness of
S -like sorption isotherms.

3. It has been experimentally proved that technologically the most promising for creating flavors on the basis of
hydrophobic aromatic substances is gelatine gelatine with high hydrophobic surface. It was the hydrophobicity of the
surface of the drops that led to a significant increase in their sorption activity in the case of thymol in terms of total
binding, distribution coefficient and steepness of the S-shaped isotherm sorption.

Key words: flavoring, thymol, vanilin, gelatin, sorption, biopolymer matrices, isotherms.
BCTVYII

ApoMaTuzaTopy y Hall yac IIMPOKO 3aCTOCOBYIOTHCS Yy Xap4oBii Ta 1HIIMX Taly3sX MPOMHUCIOBOCTI
JUISL IOJIIIIIIEHHS] OPTaHOJIENITUYHUX MOKA3HUKIB SIKOCTI MPOAYKIii. BuKoprcTaHHS apomMaTnu3aTopiB
B IIPOJYKTAX XapuyBaHHS TaK0XX MPU3BOAMUTD JI0 MIBUIIEHHS CII0KUBYOT LIIHHOCTI MPOYKIIII.

Jly>xe 4acTo BUPOOHUKHM XapuOBOi MPOAYKIIT 3IMITOBXYIOTHCS 3 MPOOIEMOI0 CTIMKOCTI XapuyOBOTO
apoMartuzaTopy. HaykoBo-TexHiuHI MpoOJieMH OOYMOBIIOIOTH HEOOXITHICTH OUIBII JOKJIAJTHOTO
BHUBUEHHS MEXaHI3MIB B3a€MOJil OJOPAHTIB 3 IHEPTHUMHU HOCISIMU. BUpillleHHS 1IHOTO NUTAHHS
JO3BOJIUTH CTBOPUTH CTiHKWH, IHTEHCHUBHHIA apoMaT Ta, IO HE MEHII BaXXJIWBO, YHHKHYTH
HeOaxxaHoro qucOanancy 3amaxy [1].
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Ha cporoguimHid JeHb 3HAWIIIM 3B'SI30K MK  (PI3MKO-XIMIYHMMH BJIACTHBOCTSIMHU JICTKUX
OpPraHiYHUX PEYOBMH I IHEPTHUMHU MATPUIIMH Ta CTyNEHEM 3B’S3yBaHHA OAOpPaHTIB. B psui
HayKOBUX TIpailb Oyl pO3IJISHYTI B3a€MOJIl Pi3HUX BHUIIB KPOXMAIIB, JICKCTPHUHIB, JKEJIATHHU 3
NEBHUMH 1HIWBIIyaJIbHUMH OpPraHIYHMMHU croilykamu (cymimamu). Ta Oyna BusIBIEHa Taka
3aKOHOMIPHICTh — yTPUMaHHsS OJOpaHTIB (JIETKUX CIIOJYK) OIl0MOJIMEPHOI MAaTPHUIICIO
BiJOYBa€ThCS 32 PaxXyHOK MOBEPXHEBOI 1 KamUIApHOI copOLii, yTBOPEHHS KOMILJIEKCIB BKIIIOUCHHS
Ta BOJHEBHX 3B’ s13KiB [2-4].

lapodoOHMii xapakrep B3a€EMOAIlI apPOMATUYHUX CIONYK 3 OUIKOBUMH (KEJTATHHOBHMH)
TEPMOTPOITHUMH JIparisasMu OyB MiATBEPIKEHHM B podoTax [5-7].

AKTyalTbHOIO MPOOJIEMOIO HAa CHOTOIHINIHIN Yac 3aJIUIIAETHCA MMOAANbIIE OB INTMOOKE BUBYCHHS
MEXaHI3My B3a€MOJIl B CHCTEMi OJIOPaHT — iHEpPTHA MaTPHIII Ta IOIIYK HOBUX Ta €(PEKTHBHUX
COpOCHTIB.

B 3B’s3Ky 3 MM MeTa Hamioi poOOTH — BUBYMTH 3aKOHOMIPHOCTI COpOIIil apOMaTHYHUX PEUOBHH
(omopaHTIB) 13 PO3YUHIB KEIATHHOBUMH JIparisiMd Ta BIUIMB Ha 1€ TPOIEC CTPYKTYpPH
OJIOPAHTIB.

3aBaHHA poOOTHU:

1) Bu3HauUnTH Ta MOPIBHATH 3arajgbHe 3B’s3yBanHHs (R, %) 1 koedimient posnoginerus (D)
JOCIHIUKYBAHOTO OJOpaHTy Ha rigpodoOHil Ta rigpodinpHiii moBepxHsax TepmorponHuX 20%
KEIIATUHOBHX JIPAriiB,;

2) noOyayBaTH i30TepMH COpOIIii Ta BU3HAYUTHU BIUTUB TUITY
(GYHKIIIOHATBHUX TPYH apoMaTU3aTOPiB Ha cOpOLiNHI BIACTUBOCTI AOCTIIKYBaHHUX APAriis;

3) eKCIepUMEHTAIBLHO MiATBEPIUTH MOKIJIMBICTh ONTHMI3aIlil BUOOPY OlOmOoTiMEpHOT MaTpHIll [UIst
CTBOPEHHS apOMaTU3aTOPIB.

MATEPIAJIM TA METOAU JOCJIITKEHHSA

JUis IpUroTYBaHHS TEPMOTPOIHUX KENATMHOBUX JAparjieid BIAMIPSIM y XIMIYHUI TepMOCTIHKHUN
crakaH Ha 250 cm® HaBaXKy >xenatuHu 20 T Ta momaBamu 80 cM® AHCTHIIBOBAHOT BOMH. Hami
CTaKaH 13 KeJaTHHOIO CTaBWJIM HA BOJIAHY OaHto, HarpiTy 10 90°C, Ta nepeMilryBaid CyMill 4depes
KOXKHI 5 XBMJIMH JI0 TOBHOTO pO3IUIABIEHHS >XKelaTuHu. Ilicns OXONO/KEHHS pO3IUIaBy M0
KIMHATHOI TeMIepaTypu 3ajuBaid ioro y uamky IleTpi, mnomimanu y XOJOAWIbHUK, Ta
ButpuMyBainu 1npu 5°C npotsrom 18 ronun uist GopMyBaHHs Aparis.

XapakTep MOBEpXHI Aparis keaaTuHu (puc.l) BU3HAUAIU 32 METOJIUKOIO Kparli, 10 PO3TIKAETHCS
[8]. IMoBepxHs, sika chopMyBasach Ha MEXi IMOBITPS — PO3IUIaB, Maia riipopoOHUN XapakTep, Mpo
mo cBiguuth Tynui (120° ) kyt kpaifoBoro 3mouyBaHHs. [loBepxHs aparis, sika copMmyBajach
BCEpEeIeHl pPO3IUIaBy, Maya TiApoiIbHUI XapakTep, L0 MiATBEp/PKYye TocTpuil (45° ) Kyt

KpaioBOTo 3MOYyBaHHS.
FippodobHa nosepxHa rigpodinbHa nosepxHa

Pucynok 1 — KyT kpaiioBoro 3MouyBaHHS IOBEPXHI IpariiB jKeJaTHHH

KonueHTpanito TuMoiy BU3Ha4aiau (POTOMETPUYHIM METOIOM 3TiTHO 3 METOJHUKOIO [9].
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KoHInenTpalito BaHUTIHY BU3HAYAIH 3a BJACHUM IOTJIMHAHHAM CIEKTPO()OTOMETPUYHUM METOJIOM
mpu 1oBxuHI XBUIi 280 HM.

CopO1iiiHy aKTUBHICTh PO3PaxOBYBaJIM 3a MOKAa3HUKAMU CTYIeHI0 BHiIydeHHs R,% Ta koedimieHTy
posnoninerns D,%.

CrymniHb BUIIy4EHHS pO3paxoByBaiu 3a (popmysoro 1:

_ Co-C
R = Co 100

1)
ne: Co — moyaTKoOBa KOHIICHTPAIIiSl PO3YHHY THMOIY (MOJIB/);
C — piBHOBa)XHA KOHIIEHTpAIlisS PO3YMHY TUMOITY (MOJIb/JT);
100 — koedimient nepepaxyHky y Bincotku (%).
KoeiuieHnT posnoainieHHs: po3paxoByBaiv 3a (GOpMyIoro 2:

D= fg0-R @
ne: R — cryninp Bunydenns (%);
V — 06’eM aHATi30BAHOTO PO3UMHY THMOIY (CM);
m — maca copOeHry (T).
Jiis moOymoBu i30Tepmu copOIIii po3paxoByBanu copoiiro(I’) 3a popmyoro 3:
= CO - C . V
m (2.3)

ne: Co — moyaTKOBa KOHIIEHTPALlisl PO3YUHY TUMOIY (MOJIb/N);

I

C — KOoHIIEHTpAIlisl PO3YMHY TUMOJTY TICIIsl TPOBEICHHS COpOIIii (MOJB/M);

M - Maca KpioTekcTypary (T);

V — 00’eM po3urHy TUMOJTY, B3SITOTO JJIs IPOBEIEHHS COpOLii (CM3).
PE3YJIbTATHU I OBI'OBOPEHHSA

ExcriepyMeHTanbHl pe3ynbTaTd BU3HAUYEHHS CTYNEHIO BHJIYUYEHHS THUMOJY 1 BaHUIIHY 3 BOJHHUX
po3unniB (R, %) Tta koediuientiB posnoxaineHHs (D, %) B 3amexHOCTI Big 4acy copOIii
Ipe/icTaBjIeH] Ha puc. 2 , puc. 3 BIANOBIAHO Ta B Ta0. 1.

45

£ 40 37,52

= 35

=

z 30 25,14
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z 25 y 18,76 18,76

=20 /

& 15 /

I 10 ﬁ 6,61 6,61 6,61

Rt 0 Ao

U o0 T VAL 8 tr7AL & ZAL R
-5 20 40 60 80 100 120

Yac, xB

OrigpodobHa nosepxHA OrinpodinbHa nosepxHa

Pucynok 2 — 3aranpHe 3B’s13yBaHHSI TUMOITY 13 PO3UMHIB TepMOTpOTHUMU 20% >KeIaTHHOBUMHU
ApariasiMu
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Pucynok 3 — 3aranpHe 3B’s13yBaHHS BaHUIIHY 3 TepMOTportHUMH 20% KeTaTHHOBUMHU AparisiMu

Tabnuus 1 — CepenHi BeMUYUHA KOS(IIIEHTIB PO3MOALICHHS TUMOIIY Ta BAHUJIIHY Ha T1iApodoOHii
Ta riipodieHiil moBepxHsx TepMoTpornHux 20% xenarnHoBux apariis (=3, P=0,95)

Yac, Tumoin Baninin
XB .. .
CepeﬂHH BCIIMYHUHA KOC(i)lHleHTa p03HOI[1JIeHH5I
D+«
Iapodobua Iapodinbaa [apodobHa INopodinbaa

HOBerHﬂ HOBerHH HOBerHH HOBerHH
40 | 16,79+0.87 3,54+0,38 6,6120,49 13,18+0,70
60 | 30,03+1.28 7.6240.78 10,27£0,45 23,87%0,25
80 | 11554143 3,540,39 4,91+0,39 12,030,183
100 | 11,55+1.43 3,5440,39 4,91%0,39 12,03+0,18
120 | 11,55+1,43 3,54£0,39 491x0,39 12,03+0,18

3rifHO 3 pe3yJibTaTaMU EKCIIEPUMEHTAIbHUX JAOCIHIIKEHb, KIJIbKICTH COPOOBAaHOrO THUMOIY Ta
BaHUIIHY, fAK TiIpodoOHOI0, Tak 1 TigpoiIbHOI0 MOBEPXHSAMHU JKEIaTUHH, 3pocrtana 3i
30IBIICHHAM Yacy copOIlii, /JOocCsAraloud MakCUMalbHOrO 3HaueHHS Ha 60 xB. AncopOriiiHa
piBHOBara BCTaHOBJIOBAJIACs y BCiX BumMaakax udepe3 80 XBHIIMH BiJ| IMOYATKy €KCIIEPUMEHTY. Y
BUIIA/IKY TUMOJTY, COpOLiiiHA aKTUBHICTB T1IpodoOHiil moBepxHi TepMOoTpornHuX 20% KeTaTHHOBUX
JpariiB 3Ha4yHO OuTbma HK TiapodinpHOi. JIJisi BaHUIIHY HaBMakd — COPOIliiHA aKTUBHICTH
ApariiB Oiunbllle y BUNAAKY TiApodiibHOI MOBEpXHI Ha BiAMIHY BiJ TigpogoOHoi. Tak, Ha 60
XBWJIMHI 3HaY€HHSI CEPeIHbOT BEIMYMHH KOe(ILIEHTY pO3MOAUIEHHS 17 riApodoOHOT MOBEpXHI, Y
BUMAJIKY TUMOIY, cTaHoBMIO — 30,03%, a mis ringpodinsHoi — 7,62%, 1mo Maibxke B 4 pa3u MEHIIE.
VY 1Ol ke uyac, AN BaHUIIHY CepellHE 3HAUYeHHS KOeQiLI€HTY pPO3NMOAUIEHHS A T1apodoOHOi
noBepxHi ctanoBui0 — 10,27%, a ans rigpodinbroi — 23,87% BiAMOBIAHO.

Takum 4yWHOM, XIMIYHA CIOPIAHEHICTH THMOJY 10 TiApodoOHOI MOBEepXHI JApariiB Buiia ( B
cepeiHbOMY, B 3,9 pa3), HiX y BaHUIiHY. B Toil ke yac, BaHUIIH Ma€ OUIBII BUCOKY CIOPiAHEHICTD
10 TiapodinbHOI MOBEpXHI ApariiB (B cepeaHboMy, B 3,1 pa3) mopiBHsSHO ¢ Tumosom. Lle
HiATBEPKYETbCS  3HAUEHHSIMM MMOKA3HUKIB JIMOQUIBHOCTI, TOOTO TifipodoOHOCTI, A TUMOIY i
BaHUIIHY, po3paxoBaHuMmu 3a mnporpamoro Chem Office 8.0. Tak, I TUMONY TOKa3HUK
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logP=3,37, a nnsa Baninminy — logP=1,27 , 3 1boro BUILIKMBAE, O TUMOJ € OLTBII TigpoGoOHUM, a
BaHUIIH OUTBII T11POQIIBHNAM, IO 1 HIATBEPKYIOTh €KCIIEPUMEHTANIBHI IaHHI.

JIy1st TEpMOIMHAMIYHOT XapaKTEPUCTUKH MPOIECiB COpOIlii TUMOJTY Ta BaHIUIIHY 13 BOJHUX PO3UYHUHIB
Oynu moOymoBaHi i30TepMH COpOIii B KOOpAMHATAX: KOHIEHTpalis copboBanoro oxopanrty (I,
Mol Ha | T copOeHTy) — piBHOBakHA KOHIeHTpamis ogopanty (C, Mmons/n). [3oTepmu copOii
TUMOJIy Ta BaHUTIHY NIpeICTaBlIeH] Ha puc. 4, 5 BIAMOBIIHO.

0,025

0,02

0 1 2 3 4 5 6
—8—rigpodobHa rigpodinbHa C, MMOJIb/N

Pucynok 4 — [3orepmu copOi1ii TUMOITY Ha PI3HUX JKETATUHOBUX IMMOBEPXHAX
0,035
0,03
0,025
[
F0,02
[
Q
20,015
—_

0,01 —
..—-.---.._.___._ -—

0,005

0

0 0,1 02 03 04 05 0,6 0,7 0,8
—@— rigpodobHa rigpodinbHa C, MMONB/N

Pucynok 5 — [3oTepmu copO1ii BaHUIIHY Ha PI3HUX JKE€TaTUHOBUX MOBEPXHAX

dopma i30TepM 3ajexkaia BiJ] CTYNEHsS 3B’S3yBaHHS THUMONY (BaHUIIHY) 3 JOCITIKYBaHUMH
TEPMOTPOITHUMHU JParyisiMU JKelTaTUHU. [30Tepmu copOiii y BCiX JOCTIKYBaHUX BHUMAJKaX Malu S-
nonibny ¢opmy. 3rigHo kinacudikauii bpyHayepa Takuii THO 130TepM TOB'SI3aHUM 3
MTOJTIMOJIEKYJISIPHOIO a/ICOPOIIIETO.

Kpyrusna i3otepm copOuii CBIAYUTH MpO OUIBII BHCOKY CIIOPIJHEHICTH TUMOIY, MOPIBHAHO 3
BaHUTIHOM, JI0 TiApodoOHOI MOBEPXHI JKEMATHHOBUX ApariiB. B Toil ke wac, mns rigpodinpHOT
MOBEPXHI OLIbIY KPYTU3HY MalOTh 130TepMH BaHUTIHY. Lle miATBepAKy€eThCsl TaKOXK MOKAa3HUKaMHU
3arajJibHOTO 3B’3yBaHHS Ta KOeQIlI€EHTaMH PO3MOIITICHHS.

KinpkicTp 3B’3aHOT0 TUMOJTY Ta BaHUTIHY 3pOcTalia 31 30UIBIIEHHAM 1X BUXIHUX KOHLIEHTpAIil y
BCIX JOCHIKyBaHUX BUnaakax (puc. 6 ta 7).
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Pucynok 6 — 3anexHictp KiUTbKOCTI 3B’si3aHOr0 THMONy (CS) jKenaTWHOIO Bif WOTO MOYaTKOBOI
konrentpaii (Co)
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Pucynok 7 — 3anexHicTh KUTBKOCTI 3B’si3aHOr0 BaHiniHy (CS) KenaTWHOIO Biff WOTO MOYaTKOBOi
kontentpartii (Co)

TakuMm 4YMHOM, OJep’KaHI eKCIEepUMEHTAlbHI JaHi JJ03BOJIAIOTH MPUITYCTUTH, IO THUI
(GYHKIIOHANIBHOI TPYNU B apOMaTU4HIN CHOJYLl MaB OCHOBHUU BIUIMB Ha CTYMIHb 3B’SI3yBaHHS.
Cnabo nonsipu3oBaHe OCH30JbHE KUIbIE TUMOJY 1 BaHIIIHY IOBHHHO IEPEBAXKHO a/1cOpOYyBaTUChH
13 pO3UMHIB Ha TriipoPoOHii MOBEPXHI APAriiB KeJIaTUHU 32 PaXyHOK, B OCHOBHOMY, I'iApo¢doOHOT
B3aeMoJii. B 3B’s3Ky 3 THM, 10 TipooOHICTh TUMOIY B 2,6 pa3y Ounblie HIX y BaHUIIHY, came
THMOJI IOBUHEH MaTH JIOCTATHHO BUCOKY CIIOPITHEHICTh A0 I'iApoPoOHOT MOBEPXHI 1 K HACIIJOK —
MaKCHUMaJIbHO BUCOKI IMOKa3HUKHU COPOILIil, 10 1 MATBEPKYIOTh EKCIIEpUMEHTAJIbHI JIaHi.

CopOriss TUMOJY 1 BaHUIIHY Ha TiApodiabHIN MOBEpXHI COpOEHTY BiIOYBa€ThCs, MEPEBAXKHO, 3a
pPaxyHOK BOJHEBUX 3B’A3KIB MIX TiAPOKCHJIBHOIO TPYIOIO OJIOPAHTIB Ta Ta TiJPOKCHIBHUMHU
rpynamMu OiomojiMepHoi MaTpuui. CHOpiIHEHICTh MK BaHUIIHOM 1 T1IpO(]IbHOIO NOBEPXHEIO
KeJaTHMHU Habararto OuIbIIa 32 pPaxyHOK IOSIBU B MOJIEKYJIi BAaHUIIHY aJIbJIET1THOI Ta METOKCUTPYIIH,
10 MOSICHIOE O17IbIII BUCOKUH BIJICOTOK HOTO 3B’sI3yBaHHS Ta S-1oAiOHy popmy i30Tepmu copOirii. B
IIbOMY BHII4JIKy, OCHOBHUH BKJIaJ] B COPOLi}0 BHOCATH BOJHEBI 3B S3KH MIX aJbJIET1THOIO TPYIO0
BaHimiHy Ta OH-rpymamu sxenmaTuHU.  AJle HEJOCTaTHBRO BHCOKI ITOKa3HMKHU copOIii Ha
riipo¢iabHIA MOBEPXHI APAriiB )KeJaTUHU, HAa HAIl OTJIA, MOXKYTh OyTH MOSCHEHI KOHKYPEHIIIEO
MOJICKYJI OJIOPAHTIB 3 BEIMKOIO KUTBKICTIO BOAM B APArisiX, sika TAKOXK MOXKE YTBOPIOBATH BOJHEBI

3B’S13KH 3 TAPOKCUIBHUMU TPYHaMH KEJIaTHHHU.
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BUCHOBKHA

1. ExcnepuMeHTalbHO TIATBEPHKEHO BIUIMB TrifgpodoOHOT Ta rigpodineHOI  MOBEpxXHI
JOCITIDKYBAaHUX JIpariiiB Ha IXHIO 3JJaTHICTh COPOYyBAaTH TUMOJI 13 BOJHHUX PO3YHHIB.

MaxkcumanbHe 3HAa4eHHS CEepelHbOI BEIMYMHH KOEQIIEHTY pO3NOAIICHHA s TiapoQoOHOT
MOBEpXHI y BUMaAKy Tumony crtaHoBuio — 30,03%, y Bumanky BaHutiHy — 10,27%, s
rizpo¢insHOi BiamoBigHo — 7,62% Tta 23,87%. 3nauenHs mokaszHuka jinodinsHocti (logP ) ms
MOy ckmanano 3,37 , mis BaHUIiHy — 1,27, 10 TaKOXX MATBEPIKYE OLIBINY CIOPIAHEHICTh
TUMOJTY J0 Tipo¢oOHOT MOBEPXHI JAPArIiB.

2. BcraHoBieHO, IO THIT (HYHKIIIOHAIBHOI TPy apOMaTHU3aTOpPiB BHOCUTh OCHOBHUU BKJIAJ B
CTYMiHb 3B’sI3yBaHHSA iX 3 OlomoniMepHUMHU MaTpuIlsiMH. [TosiBa B MoJIeKyIli BaHUTIHY ajbAeriIHOl
Ta METOKCUTPYIH MPU3BOJIUTH IO 3POCTAHHS CIIOPITHEHOCTI 3 TAPOQPLILHOIO MOBEPXHEIO JPAriB ,
110 MOSICHIOE OUTBIIT BUCOKHMI BiJICOTOK 3arajibHOTO 3B’sI3yBaHHS BaHUTiIHY, IIOPIBHSIHHO 3 TUMOJIOM,
came 1iero noepxHero ( BigmosiaHo 23,87% 1 13, 23%) Ta 30iibII€HHS KPYTH3HU S-TOIIOHOT
dbopmu i30TepmMu cOpOIIii.

3. ExcnepuMeHTanbHO TMIATBEPIHKCHO, IO TEXHOJIOTIYHO HAHOLIBII TMEPCHCKTUBHUMHU IS
CTBOPEHHSI apOMAaTU3aTOPiB Ha OCHOBI TiIpo(OOHUX apOMATHYHHX PEYOBUH € Iparili )KeJaTuHy 3
BHUCOKOIO TifipodoOHicTIO moBepxHi. Came rigpodoOHICTh MOBEpXHI ApariiB NpU3BOAWIA O
3HAYHOTO 3POCTAHHS X COPOLIHHOI aKTUBHOCTI Y BUMAJIKY 3 THMOJIOM 32 ITOKAa3HUKAaMH 3arajlbHOTO
3B’s13yBaHHsI, KOe(illieHTY PO3MOUICHHS Ta KPYTU3HU S-110110H01 popmu 130TepM copOiii.
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