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BuBueHi 3aKOHOMIPHOCTI 3B’S3yBaHHS apOMaTOYTBOPIOIOYNX PEYOBHMH BaHUIIHY Ta THUMOJY HATHBHUMH
KyKypyZ3SHHM Ta KapTOIUITHUM KpOXMalsMH. BcTaHOBiIeHO, mo Tum (yHKOIOHANBHOI TPYIH
apoMaTH3aTOpPiB 3IIMCHIOE OCHOBHMI BKJIQJ y CTYIiHb 3B’S3yBaHHS LHUX PEYOBUH 3 KPOXMAISAMHU.
[TinTBEepAKEHO, IO TEXHOJIOTIYHO HAMOULIBII NMEPCHEKTUBHOIO OCHOBOIO JJIsi CTBOPEHHSI apOMaTH3aTOPIB €
KyKYpyA3ssHUH kpoxmaib. [linTBepxeHo, 110 3MeHIIeHHs BIUIMBY Audy3ii Ha nporeci copOuii gocsraeTbes
LUISIXOM 3MEHIIEHHSI KOHIEHTpalii BaHiIiHy B po3uunHi a0 0,4%, a tumoiny — 0,04%.

Kniouosi cnosa: mumon, eawinin, KyKypyO3sHUNl KpOXMAb, KAPMOWISHUL KPOXMAalb, copoyis, izomepma copoyii,

3a2anbHe 38 S3V6AHHS, KOeQIYIEHM pO3N0OLICHHS.

Jlamko H.II., Kpacnas T.B. CBA3BIBAHUE KOMIIOHEHTOB OJO®WPHBIX MACEJI PA3HbBIMU
HATUBHBIMU KPAXMAJIAMU / 3anopoxkckuii HaIMOHANBHBIH yHUBepcuTer, 69600, VYkpawuHa,
yi1. XXyxoBckoro, 66.
N3y4yeHpl 3aKOHOMEPHOCTH CBS3BIBAHUS apOMaTOOpa3yIOIIMX BEIIECTB BAaHWIMHA W THUMOJIA HATHBHBIMH
KyKYpy3HBIM M KapTOo(eJbHBIM KpaxMmajlaMu. YCTaHOBIEGHO, 4YTO THIN (YHKIHOHATIBHOW TIPYIIIEI
apoMaTHU3aTOPOB BHOCUT OCHOBHOM BKJAJ B CBA3BIBAHHE 3THX BELIECTB ¢ Kpaxmaiaamu. [loaTBepkaeHo, 4To
TEXHOJIOTUYECKH HanboJiee MepCreKTHBHON OCHOBOM JUIs CO3aHHs apOMaTH3aTOPOB SIBISIETCS] KyKYPY3HBIit
KpaxMal. YCTaHOBJICHO, YTO yMEHbIICHUE BIUSIHUS AU(PY3UU Ha Mpolecce COpOLUH TOCTHraeTCs MyTeM
yYMEHbBLICHUS KOHLIEHTPALUK BaHWIMHA B pacTBope 10 0,4%, a Tumona — 0,04%.
Kniouegvie cnosa: mumon, 6aHuuH, KyKypy3Hblid Kpaxma, Kapmogenvubvlii Kpaxmai, copoyus, uzomepma copoyuu,
obwee ceazvisanue, KOIPHuyuenm pacnpedenenus

Lashko N.P., Krasna T.V. BINDING COMPONENTS OF ESSENTIAL OILS IN DIFFERENT NATIVE
STARCHES/ National university of Zaporizhzhya, 69600, Ukraine, Zaporizhzhia, Zhukovsky str., 66.
Flavours are widely used in the food industry to improve the organoleptic quality and increase customer
value food. Scientific — technical problems of creating dry (solid) forms of flavors cause need of the study
of mechanisms and patterns of aromatic substances interaction (odorant) with an inert carrier, which will
create an intense, persistent flavor and odor imbalance avoidance.

Today we know that the rate of binding of odorant depends on the physical — chemical properties as a volatile
organic compounds and an inert matrix. In a number of studies there was investigated the interaction of
various polysaccharides starch and corn starch cryo textures with individual organic compounds and their
mixtures. It was found that the retention of volatile starch matrix compounds is due to capillary and surface
adsorption, the formation of hydrogen bonds and inclusion complexes. In addition, it was shown that
odorants can form supramolecular complexes (supramolecular associates) with cryo textured
polysaccharides up to 0.3 - 0.5 microns by hydrophobic cooperative interactions.

Studying the mechanism of interaction of odorant in the system — inert matrix and the search for new,
effective sorbents is still an actual problem nowadays.

In this regard, attention is attracted with a natural starches as an inert food matrix, which is characterized as
cheap and available starch.

Purpose is to study the effect of the concentration and structure of aromatic substances of different classes on
their binding patterns from aqueous solutions and corn and potato starch.

Materials of research were: flavoring substances — thymol (3-hydroxy-4-izopropiltoluol), vanillin (3-
methoxy-4oksybenzaldehid) as a natural sorbents were taken corn and potato starches.

The coefficients of lipophilicity (hydrophobicity) of studied aromatics were calculated by a computer
program ChemDraw 8.0. The lipophilicity coefficient of thymol made logP = 3,37, vanilla - logP = 1,26.

Thymol concentration was determined by photometric method technique at a wavelength of 410nm

Vanillin concentration determined in one centimeter cuvettes for absorption at a wavelength of 280 nm on a
spectrophotometer SF-46. Calibration was performed for 5 concentrations, which included a range that was
investigated.

According to the results, the amount of sorbed vanillin and thymol grown with increasing contact time with
starch solution, reaching a maximum of 120 minutes, and then slightly decreasing to a constant value. Thus,
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cornstarch general vanillin binding constituted 85% (D = 297,2), general thymol binding — 12,12% (D = 6,9).
In potato starch, these figures were lower for vanillin — 25% (D = 16,7), and for thymol — 8,3% (D = 4,5).
Adsorption equility have been established through 160 minutes.
It was found that in addition to sorption time, the second important factor that determines the absorption
kinetics of studied aromatics starch was concentration. Higher concentrations of both thymol and vanillin in
solution reduced the rate of sorption.
For thermodynamic characteristics of vanillin and thymol sorption processes from water solutions were built
sorption isotherms. Forms of isotherms depended on the degree of binding of investigated aromatics. Thus,
cornstarch, where vanillin binding reached the maximum value (R = 85,6%),there was S-shaped isotherm. In
potato starch vanillin binding were 3.5 times less, but uniformity remained between high enough, which
stands as an evidence of S-shaped isotherm, but less steep. In the case of thymol, for the corn, and the potato
starch binding was low (on average 7 times less), this was shown by the concave shape of sorption isotherms
in both cases.
Type functional group in the aromatic compound had a major influence on the rate of binding. Fair polarized
benzene ring of thymol and vanillin were mainly absorbed from solutions on hydrophobic suspension starch
granules surface due mainly hydrophobic interactions. Due to the fact that hydrophobicity of thymol were 2.6
times more than vanillin, thymol must have had a sufficiently high affinity for hydrophobic surface of
granules of native starches and as a result — as high rates of sorption. But the flat shape of aromatic ring has
enough contacts with a large number of hydrophobic molecules of starch, which may lead to low sorption in
the case of thymol. Sorption by hydrogen bonds between the OH groups of thymol a nd OH groups of starch
too small, which can be explained by the competition of thymol with water which also can form hydrogen
bonds with OH groups of starch.
Uniformity between vanilin and starch is much greater with the introduction in the molecule of vanillin
aldehyde and methoxy groups, which explains the high percentage of its binding and S-shaped isotherm
sorption. In this case, hydrogen bonds between the aldehyde group of vanillin and OH groups of starch
makes the main contribution to the sorption. Higher sorption in the case of vanillin and thymol in cornstarch
can be explained by the large number of micropores in the granules of this sort of starch.
Thus, experimentally were established that the type of functional group of flavors makes the main
contribution to the rate of binding of these substances with starch, and confirmed that the technologically
most promising basis for a flavoring is corn starch. Experimentally established that the reduce of the impact
of the diffusion on a sorption process is achieved by reduce of the concentration of vanillin in solution 0.4%
and thymol — 0.04%.

Key words: thymol, vanillin, corn starch, potato starch, sorption, the sorption isotherm, total binding, distribution

coefficient.

BCTYII

ApoMaru3atopu IIMPOKO 3aCTOCOBYIOTHCS B XapyoBiil MPOMHUCIOBOCTI [UIsl TOJIMIICHHS
OpPTraHOJENTUYHUX MOKA3HUKIB SIKOCTI Ta MiABUIIECHHS CIIOKHUBYOI IIHHOCTI MPOIYKTIB XapUyBaHHS.

HayxoBo-TexHiuHI MpoOieMu CTBOpPEHHs Cyxux (TBepaux) ¢opM apomMaTu3aTopiB 3yMOBIIOIOTH
HEOOXIJTHICTh BHBYEHHS MEXaHI3MIB 1 3aKOHOMIPHOCTEH B3aeMoOii apoOMaTHUYHMX pPEYOBUH
(010paHTIB) 3 1HEPTHUM HOCIEM, IO JIO3BOJIUTH CTBOPUTH IHTCHCHUBHUM, CTIMKMI apomar Ta
YHUKHYTHU AucOanaHcy 3amaxy.

Ha cporognimHiii yac BiJOMO, IO CTYIiHb 3B’A3YBaHHS OJIOPAHTIB 3aJEeKUTh BiA (i3UKO-
XIMIYHMX BJIACTUBOCTEM K JIETKUX OPraHIYHMX CIONYK, TaK 1 IHEPTHOI MaTpuul. Y psaal pooit
JIOCITIJKYBAJIach B3a€MOJIisl MOJTIicaxapuIiB Pi3HUX KPOXMATIB Ta KPIOTEKCTYpaTiB KyKYpyA3sSHOIO
KpOXMaJ0 3 IHAMBIAyalbHUMH OpraHIYHHUMH CIOJyKaMu Ta ix cymimamu [1-4]. Byno
BCTAHOBJICHO, 10 YTPUMAaHHS JIETKHX CIOIYK KPOXMAaJbHOIO MAaTpPHUIICIO BiIOYBAETHCS 32 PaXyHOK
KaIuJISipHOI 1 MOBEpXHEBOI cOpOIIii, YTBOPEHHS BOAHEBHUX 3B’SI3KIB Ta KOMIUJIEKCIB BKIIOUueHHs. Kpim
Toro, Oy/lO TOKa3aHO, WI0 OJIOPAHTH 3JaTHI YTBOPIOBAaTH CYNpPaMOJEKISIPHI KOMIUIEKCH
(HaZaMOJIEKYJISIpHI acoliaTi) 3 ToJjicaxapuiaMu KpioTekcrtypaTiB posmipom mo 0,3-0,5 mxm 3a
PaxyHOK TiIpopOoOHUX KOOTIEPATUBHHUX B3aeMOii [5-6].

[ppodobHUl xapakTep B3a€MOAll apOMAaTHUYHUX CIOJYK 13 OUIKOBUMHU (>KETaTUHOBUMH)
TEPMOTPOITHUMH JIPArIAMH MiATBEpDKEHHUN y podoTax [7-8].

AKTyaJlbHOIO TIPOOJIEMOIO CBHOTOJIHI 3AIHIIAETHCS TOJANBINE BHBYCHHS MEXaHI3My B3a€MOJIIi
B CHCTEMi OZIOpaHT-IHEPTHA MATPUIIs Ta MOIIYK HOBUX, €()EKTUBHUX COPOCHTIB.

VY 3B’SI3Ky 3 IIMM TPUBEPTAIOTh yBary HaTypalbHI KpOXMasli K 1HEPTHI Xap4yoBi MaTpHIll, SKi
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XapaKTEepPU3YIOThCS IEHIEBU3HOIO Ta TOCTYIHICTIO.

Mera poOOTH — BUBUNTH BIUIMB KOHLIEHTPALii Ta CTPYKTYPH apOMAaTUYHUX PEUOBUH Pi3HUX KJIACiB
Ha 3aKOHOMIPHOCTI iX 3B’A3yBaHHS 13 BOJHHMX PO3YHMHIB KYKYPYA3SHHUMH Ta KapTOIUITHUMHU
KpOXMaJIsIMU.

MATEPIAJIM TA METOJU JOCJIILKEHHA

MarepianaMu  JOCHIDKCHHSI CIyTyBaJld: apoOMarWyHi peYoBHMHU — THMON (3-rigpokcu-4-
130MIpONUITONTYeH), BaHUTIH (3-MeTOKCH-4-TiIpOKCMOCH3AIBACTIN), K COPOSHTH B3ATI HATypalbHI
KYKYPYA3SHUH Ta KapTOIUITHUNA KPOXMaJi.

Y po6oTi BHKOPUCTOBYBAJIM KpPHCTAMIYHMKA Tpemapar Ttumony (ipmu — BupoOHHKa BODRAS
(Icnanist) Ta kpuctamiyHuid BaHUTIH YyKpaiHcbkoro BupoOHHKa IIIT «YKPIIPOJ[ CEPBIC».
MornekynsapHa Maca TUMOJY ckianana 150,22, Banuniny — 152,15, BOHU € cl1aOKUMU €JIeKTPOJIITAMH
(BigmoBimHo pK 10,62; 7,4) 1 BIZHOCSTHCS 0 PI3HUX KIIACIB OPTraHIYHHX CHONYK (BIAMOBIIHO
apOMaTHYHI CIIMPTH Ta aJbICT1/IN).

3HavueHHa KoeimieHTiB mnodinsHOCTI (TiApodoOHOCTI) AOCHIIKYBAaHUX ApPOMATUYHHX PEUOBUH
po3paxoByBaid 3a JomoMoror komm 'rorepHoi mporpamu  ChemDraw  8.0. Koedimient
ninodineHOCTI TUMONTY cKitanaB logP=3,37, Banininy - logP=1,26.

Konmenrtparito TuMoiy BU3Ha4adu (OTOMETPUYHHM METOIOM 3TiIHO 3 METOAUKOoI [9] mpwm
nosxuHi xswil 410HM.

KoHnenTparito BaHiliHy BH3HA4YajdM B OJHOCAHTHMETPOBUX KIOBETaX 3a BJIACHUM IOTIMHAHHSIM
npu noBxkuHi xBuii 280HM Ha cnekrpodoromerpi CD-46. KamiOpyBanHs 3aificHIOBaIM IS S
KOHLIEHTpAIIiH, SIKi BKJIFOYAJIH Jiara3oH, M0 J0CHTiHKYBaBCsL.

JIJis XapaKTepUCTHKH KIHETHKH COpOIii Opasii HaBaKKU KPOXMAITIO 10 | T Ta OMIIaJIA BiITOBITHO
B 50 M 0,04% Tta 0,07% pozuuniB tumony (1% Ta 0,4% pozuuHiB Banininy). Ilpu nocriiHomy
CTpyllyBaHHI uepe3 kokHI 40 xB BigOupanu mo 1 M poO34MHY OJOpPAHTYy Ui BHU3HAYCHHS
KOHIIEHTpaIlii mpotarom 2 roauH 40 XBUIUH.

CopO1iliHy aKTUBHICTh KPOXMaJliB pPO3paxOBYBalM 3a TAaKUMU IIOKa3HUKaMH, K KOE(IIIEHT
3arajlbHOTO 3B’sI3yBaHHs (CTymiHb BuiydeHHs) R,% ta xoediuieHnt posnoaineHHs D,%, ski
PO3paxoByBaiu BIAMOBIIHO 3a popmynamu (1, 2):

R= ﬁ - 100%
o , (1)
ne: Cp — moyarkoBa KOHIICHTPAIISl PO3UYMHY THMOJTY, MOJIB/JI;
C — piBHOBa)XHA KOHIIEHTpallisl PO3YMHY TUMOJY, MOJIb/J;
100 — koeimmieHT IepepaxyHKy y BiJICOTKAX.
KoediuieHT po3nonineHHs po3paxoByBaiu 3a GopMysow 2:
__R VvV
D=160—r m | @)

ne: R — koediieHT 3aranpHOr0 3B’ 13yBaHHS, %0;
V — 00’eM aHaII30BaHOTO PO3YMHY, MIT;
M — Maca copOeHTY, I

Jig mobynoBu 130TepM  copOLli CTBOPIOBaIM KOHIEHTPAIIMHUI pAx PO3UYMHIB TUMONY 3
konmeHtparismu 0,07%, 0,035%, 0,0175%, 0,00875%, 0,00438% 1 0,00219% Ta KOHIIEHTpaLiTHHI
psAI pO3uMHIB BaHUTIHY 3 KOoHIeHTparismu 0,1%, 0,05%, 0,025%, 0,0125%, 0,00625%, 0,00313%.
[ToriM y ko6 momimanu no 1 r kpoxmamo Ta jgofgaBagud 50 MJI po3uMHY THUMOIY (BaHLIIHY)
BIJIMOBIAHOI KOHLIEHTpalii 1 CTpyIIyBaldW po3unHU mpotsroM 1,5 roa. OpepkaHi cycneHsii
HEeHTpU(YTyBaJId Ta BIIAUISIM BOAHY ¢a3y. BinOupanu 3 Hei 1 Mi1 po3unHy i BU3HAYaJIM B HHOMY
KOHIIEHTpaIlito TUMoy (BaHiIiHy). st moOynoBu i30TepMu copOiii po3paxoByBaiu copoiiro (I') 3a
dbopmymoro (3):
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C,-C
F=—m—V

: @)
ne: Co — moyaTrkoBa KOHIICHTPAIisl PO3YUHY THMOIY, MOJIB/JI;

C — KOHIIeHTpallis PO3YMHY TUMOJY HICJIsl IPOBEIEHHS COpOIIii, MOJIb/T;

V — 00’€M pO34HHY TUMOIY, B3ATOTO ISl IPOBECHHS COPOIIii, MIT,

M — maca copOeHTy (KpOXMallio), T.

PE3YJBTATH TA iX OGTOBOPEHHSA

Pe3ynbpTatu exkcrnepuMEHTaIbHOTO BU3HAYEHHS 3arajlbHOrO 3B’S3yBaHHS BAaHUIIHY 1 TUMONY 13
BonHUX po3unHiB (R,%) Ta ixHix xoediuienTiB posnoxinenns (D) Ha 1 r copOeHTy 3aexHO Bix

yacy copb6uii () mpeacrasieni Ha puc. 1-2 Ta B Tabm. 1.

R,%
100
20
80
70
60
20
40
30
20
10

0l , , ,

40 80 120 160 210 T.xB.

——
——

O KapTONNAHKA KPOXMarb
W KyKYPYA2AHUIA KpOXManks

Puc. 1. 3aranbHe 3B’s13yBaHHS BaHUTIHY 3aJI€KHO BiJl 4acy cOpOIii.

R,%

14

12

10

40 80 120 160 210 Txs

O KapTeNNAHUIA KPOXMATb
H KyKYPYA3AHUI KpOXMars

Puc. 2. 3aranbHe 3B’ s13yBaHHS THMOJTY 3aJICKHO BiJ acy copOrii.

3riiHO 3 pe3ysbTaTaMu, KiJIbKICTh COpOOBAHOIO BaHUTIHY Ta THUMOJY 3pOcCTaja Hpu 30UIbLICHHI
9gacy KOHTAaKTy PO3YHHY 3 KPOXMAIISIMH, OCATAI0UYM MAaKCHMAaJIBHOTO 3HaYeHHs Ha 120 xBWIMHI, a
Jlali He3HaYHO 3HMKYIOUYHChH J10 MOCTIHHOT Ben4ynHU. Tak, Ha KyKypyJI3sHOMY KpoxMalli 3arajibHe
3B’s3yBaHHs BaHUTiIHY ckianano 85% (D=297,2), 3aransHe 3B’ s13yBanHs Tumony — 12,12% (D=6,9).
Ha xapTomnssHoMy KpoxmaJti 11i MOKa3HUKH OyJIi MEHIIMMH K 175 BaHutiHY — 25% (D=16,7), Tak i
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s Tumony — 8,3% (D=4,5). AncopOuiiiHa piBHOBara BcTaHOBMIIACh uepe3 160 XBUIIKH.

Tabmuus 1 — Koedimient po3noaiienns (D) BaHUIiHY Ta TUMOJTY 3aJI€KHO BiJl 4acy copOiii.

KoedimienT posnoainenns, (D)
Tpusanicth Ha KapTOIUITHOMY KpoXmalli Ha KYKYPYI3STHOMY KpOXMaJli
cop0uii,xB Baninin 0,4% Tumon 0,07% Baninin 0,4% Tumon 0,07%
1 2 3 4 5

40 1,9 1,1 1,6 2,6

80 6,8 3,3 221,7 4,0

120 16,7 4,5 297,2 6,9

160 12,5 3,3 230,9 54

Byno BcraHOBIIEHO, IO KpiM Yacy copOIlii, JpyruM BaXKIMBUM (aKTOPOM, IO BU3HAYAE KIHETHUKY
TOTJIMHAHHS JTOCITI/DKYBAaHUX apOMAaTUYHHUX PEYOBHH KPOXMASMH, € KOHLEHTpauis. [linBuieHHs
KOHIICHTpaLii SK JUIsi THMOJY, TaK 1 BaHUIIHY B PO3YMHI MPU3BOIWIA JO 3HWKCHHS IIBHIKOCTI

copbuii (puc. 3, 4).

r
monb/r
1,4
E—Y
1,2
1
0.8
I
0,6
1 /
0,4 ]
0.2
L,
0 '/ T.xe
0 20 40 860 80 100 120 140 180 180
—a— 0,4%
—— 1%
Puc. 3. 3anexxHicTh MIBUAKOCTI COPOLIT BiJl KOHIIEHTpAIlll BAHUIIHY B PO34HHI.
r-102
MOTb/T
2,4
2,1
1,8
1,5 —_—
1,2
09 =
06 po
03
0 . [xe.
0 20 40 60 80 100 120 140 160 180
—&—0,04%
——0,07%

Puc. 4. 3anexxHicTh IBUAKOCTI COPOLIT Bil KOHIIEHTPALlIT TUMOJTY B PO3YHHI.
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Ha ocHOBi 3amexHOCTI IIBHUAKOCTI copOlii BiX KOHIEHTpalii MOXHA HPUIYCTHUTH, IO IPH
3pocTaHHI KOHIEHTpauli BaHUIiHY A0 1% Ta TuMony no 0,07% miMiTyr04ol0 cTajai€ro copOuii €
TQy3is.

Jlst TepMOIMHAMIYHOT XapaKTePUCTUKH TPOLIECiB COpOIlii BaHIIIHY Ta TUMOJTY 13 BOAHUX PO3YHHIB
Oynu moOyAoBaHi 130TepMH B KOOpJMHATAX: KOHIICHTpaIlisi copboBanoro apomarusaropa (I', Monb
Ha 1T copOeHTy) — piBHOBa)KHA KOHIIEHTpaIlist apomaTu3zaropa (C, moins/i) (puc. 5, 6).

r-10?
Monbe/r
25

05 —
e

' ' ' ' C,mmonb/n
0 1 2 3 4 5
—*— KaPTONNAHUIA KpoXMank
—k— KYKYPYO3AHWIA KpOXManb
Puc. 5. [3orepmu copOrii THMOIY KYKYPYA3STHUM Ta KAPTOIUITHUM KPOXMajieM
I, mone/r
0,2
0,18 —
0,16
0,14
0,12 AT
0,1
0,08 rs "
0,06 / /
0,04 £
0,02 y
0 ./_’\JI/ T T T
0 1 2 3 4 ]

C,mmons/n

—&— KYKYPYOA3AHWA KpOXMark
—8— KapTONNAHWIA KpoxXmarb

Puc. 6. I30Tepmu copOuiii BaHUTIHY KYKYPYA3SIHUM Ta KapTOIUITHUM KpOXMajieM

dopmu 130TepM 3aJeKaNd Bifl CTYNEHs 3B 3yBaHHS JOCITI/DKYBaHUX apOMAaTUYHUX PeUOBHH. Tak,
JUI KYKYPYA3SHOTO KpOXMAallo, Jie 3B’A3YBaHHS BaHUIIHY JOCATIO MaKCHUMalbHOTO 3HA4YEeHHS
(R=85,6%), dbopma 130Tepmu S-nonibHa. Ha xapToruisHoMy KpoxMmaii 3B’sI3yBaHHS BaHUIIHY OyJio
B 3,5 pa3y MeHIIMM, ajieé CHOPIAHEHICTh 30CTaBajlaCh MK HMMHU JOCTaTHbO BHCOKOIO, IO IO
CBIAYUTH TaKOX S-Tozi0Ha Gopma i30TepMH, ajie MEHIIOI KPYTH3HH.

VY BHmajnKy TUMOIy SIK Ha KYKypyI3SHOMY, TaK 1 Ha KapTOIUITHOMY KpOXMaJIsiX 3B’sI3yBaHHS OyI0
HU3BKUM (y cepeHbOMY B 7 pa3iB), MpO IIO CBIAYUTH YBirHyTa (hopma izotepmu copOrii B 000X
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BUMNaaKkax. Tun (QpyHKIIOHANBHOI IPyNK B apOMATHUYHIN CIIONYII MaB OCHOBHMI BIUIMB Ha CTYIiHb
3B’s13yBaHHs. C1abo mossipr3oBaHe OCH30JIbHE KIJIbIIE TUMOITY 1 BAHUTIHY TIEPEBAXKHO aICOPOYETHCSA
13 po3uMHIB Ha TiApo(oOHIN MOBEpXHI IrpaHy] CyCIEH3il KPOXMaI0 3a PaxyHOK, B OCHOBHOMY,
rigpodo6HOI B3aeMoxii. Y 3B’SA3Ky 3 THM, IO TiZpodoOHICTh TUMOAY Yy 2,6 pa3y OiibIlNe HIXK y
BaHJIIHY, cCaM€ THUMOJI IIOBUHEH MaTH JIOCTaTHHO BHCOKY CIIOPITHEHICTh J10 TipooOHOT moBepxHi
rpaHy]l HaTUBHHUX KpPOXMAaJIiB 1 SK HACJIJIOK — MaKCUMaJlbHO BHCOKI IMOKAa3HUKH COpOIii. Aje
Iocka (hopMa apoOMATHYHOTO KUTBIISI MAa€ HEOCTaTHLO BEIMKE YMCIO KOHTAKTIB 3 TiapodoOHUMU
MOJIEKYJIaMH KPOXMaJIo, 10, MOXJIMBO, 1 MPU3BOAUTH 10 HU3BKUX IMOKAa3HHUKIB COpOLIi y BUMAIKy
tumonny. CopOuis 3a paXyHOK BoaHeBUX 3B’si3kiB MK OH-rpynamm tumony ta OH-rpymamu
KpOXMaJIo TeX HE3HauHa, 110 MOXKe OYTH MOSICHEHO KOHKYPEHII€I0 TUMOIY 3 BOJOIO, SIKa TaKOXK
MOX€E YTBOPIOBATH BOJHEBI 3B’ s13ku 3 OH-rpynamMu kpoxmato.

CropigHeHICTh MK BaHIIIHOM 1 KpOXMaJsIMU Habarato Oijbllla 3a paxyHOK IOSIBU B MOJIEKYJI
BaHUTIHY aJIbJIET1IHOI Ta METOKCUTPYITH, L0 MOSCHIOE BUCOKHUU BIJICOTOK HOTO 3B’sI3yBaHHS Ta S-
nonioHy ¢opmy i3oTepMu copOrii. ¥ 1boMy BUINAAKY, OCHOBHHMH BKJaJ B COPOIiI0 BHOCSTH
BOJIHEBI 3B’SI3KM MK aJibJETiHOIO Ipynoro BaHimiHy Ta OH-rpymamMu xpoxmanro. Binbin BHCOKI
MOKa3HUKH COpOIii SK y BUNAAKY BaHUIIHY, TaK 1 TUMOJY Ha KYKYPYA3SHOMY KpOXMalli MOXYTh
OyTH MOSACHEH1 HASBHICTIO BEJIMKOI KUTBKOCTI MIKPOTIOP B IPaHyjiax came bOro COPTY KPOXMAIIO.

[lepcneKTHBOIO MOAANBIIOTO JOCIHIIKEHHS € BUBYCHHS BIUIUBY CTPYKTYpPH apOMaTOYTBOPIOIOYHX
PEUOBHH Ha MEXaHi3M iX copOIIii pi3HUMHI HATUBHUMHU KPOXMAaJISIMH.

BUCHOBKHA

1.  ExcnepuMeHTaIbHO BCTAHOBJICHO, IO THI (DYHKIIOHAIBHOT TPy apOMAaTU3aTOPIB 3IIHCHIOE
OCHOBHHMI BKJIQJl B CTYITIHb 3B’SI3yBaHHSI IUX PEUOBHH 13 KPOXMAJISIMH.

2. [TinTBEepKEHO, MO0 TEXHOJOTIYHO HANOUIBII TEPCHEKTUBHOIO OCHOBOIO IS CTBOPEHHS
apOMAaTU3aTOPIB € KYKYPYI3STHUN KPOXMaJlb.

3.  ExcrepuMeHTalbHO BCTAHOBJICHO, IO 3MEHIIEHHS BIUTMBY au(y3ii Ha mpomeci copOrii
JOCSATAETHCS IIJISIXOM 3MEHIIEHHS KOHIEHTpalii BaHUIiHY B po3uuHi 10 0,4%, a Tumony —
0,04%.
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