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PE3YJILTATV QOCMIKEHHA BMICTY ENEKTPONITIB, @EPMEHTATUBHO!

AKTMBHOC.TI JIYXKHOT TA KUCJI01 @OCOATA3 POTOBOI PIAVUHM IJUTKIB MICNA

JAIKYBAHHA | TIPOOINAKTUKV MHOXXUHHOIO KAPIECY 3VBIB

BiHwubkwil HallioHanbHUA MeanYHKi yHiBepcuret im. M. |. ITuporosa

Beryn, TownpeHicts MHOMXMH-
HOro Kapiecy 3ybis, wo He Mmac
TeHOEHUH A0 3MeHLIeHHA, a TaKoX
TPYGHOW AOCArHeHHs NO3KUTUB-
HYX pesynsTaTiB NiKYBaHHA Crno-
HYKaIOTb HayKoBLIB AC TI0AAMBLINX
BOCRiMKEHb Ta PO3POGKY HOBIX
METoAWK NiKyBaHHS | npodinaktv-
ki Uiei natonorii [1, 3, 5]. Qcobnuso
BaXMWMBUMY CTAKOTE NPEBEHTMEHI
3axXoAm B Aived Ta nigniTkie, cepeg
AKX MHOMWHHE YpaXeHHs 3ybie
KapiosHUM NPOLECOM 3yCTPRINaETb-
<A 4acTo Ta APU3BOANTE B0 BRNUKOT
KINbKOCTI yCKNagHeHb, LLO IKOAUTD
CTOMATOSMOrIUHOMY 300POB’I0.

Ak Bigomo, OOHUM i3 OCHOBHMX
bAKTOpiE PO3BUTKY MHOXKUHHOTO
Kapiecy € NOpPYWIEHHMA FOMeocTa-
3y NOPOXKHWHW poTa, Wo NigTpu-
MYy€ETRCA poToBol pignHow [2, 4]
OpHicto 3 OCHOBHUX GYHKUIA cAm-
HU € 3abe3sneueHHAa NgTPMMaRHA
OUHamiveOl piBHOBarM npouecie
peminepanizauii Ta pemiHepanisa-
Uil emani 3ybie. Came Tomy 8 OLliH-
Ui LKX npouecip BenWKe 3HaYeHHA
MaE< BUBYEHHA KOHUEHTPaUil ocHo-
BHUX HeOopraHiuHUX KOMMOHEeHTIs
poToRoi piguHK (karnil, HaTpin, mar-
HifA, 3aranbHWiA Kanbuin, docdani)
Ta perynatopis i MiHepanbHoro
FomMeocTasy {aKTMBHICTE NYKHO! Ta
Kucnoi docdatas), Tomy B po2pobui
niKyBanbHO-MPOGINAKTUYHIX METO-
AWK 33aCTOCOBYIOTH MPenapary Kasnb-
Uio Ta iHu Makpo- | MIKpoenemenTia
[1, 5). Hamu po3pobneHo komnneke
NiKYBaNbHO-NPOQINakTMYHUX  3a-
XO[liB, AKWH MaKCMMANbHO MOBHO
BMAWBAE HA OCHOBHI NaHKW NaTore-

He3y MHOXWHHOTO Kapiecy 3ybiB i
OXONAKE NiKapcoKi 3acobn Ta Ges-
niKapcbky npodinakTuky [7].

Mera Haloro AOCRILKEHHA -
BM3HaYeHHA MiHepanbHOTO CKNapy
Ta axkTuBHOCTI depmeHTiE poTo-
BOJ PiAMHY ¥ NIAMTKIE i3 MHOXUH-
HUM Kapiecom MICAA ApoBefeHHA
KOoMMNeKcy NiKyBaNsHo-Npodinax-
TUYHKX 3aX0piB.

Marepiann 1a metogu gocni-
axenus. [AnA NOpiBHAHHA BMicTy
OCHOBHWX MiHepanpHuX KOMMo-
HeHTiB, aKTMBHOCTI  depmeHTiB
Ta MiHepanisylMoro noTeHUiany
POTOROT DIAMHKM MICNK NIKYBaHHSA
Ta DPOoBeAeHHA BTORMHHOI NpPo-
dinakTMKN 0BCTEXeHE MipNiTKU 3
MHOKWHHWM Kapiecom posniogineHi
Ha rpynu: ochoeny (41 ocoba) i no-
piBHANLHY (37 ocib) sikom Bia 15 no
17 poxie obox crareir iz KINBz10 {8].
Kontponbry rpyny cknamm 41 nig-
NITOK aHanorivHoro Biky 3 noogw-
HOKUMM Kapio3HUMUN YPaKeHHAMI
3y6iB. [licna caHauli AOPOXKHWHW
poTa cepeg niAnAITKIB ocHoBHON
rpynu  nposofnnn pospobneqHnin
Hami KOMNNEKE NiKyBanbHo-Npodi-
NaKTUJYHKMX 3axopis. Bik cknapascsd
3 ABOX CKNafoBUX — RIKapCbKoi Ta
Gesnikapcokol npodinakTukn [7].
Kpim Toro, Ana nposeaesHn ririe-
HIA POTOBCI NOPOXHMHY AlgNITKam
OCHOBHOI TPYNU BYNO NpU3sHateHo
3yOHY nacTy, AKka MicTVTb dTopua i
Kapbonar Kanoyho «Maxcnmans-
HWI 38XCT Bif Kapiecy», Ta nigibpa-
HO 3yBHY wWiTKy «360°cynepuncroTa
BCiEl NOPOXKKHYHY POTar CepefHbol
HKOPCTKOCTI, AK foAaTKoBUI 3acid

ririeHy nignitkam uiel Fpynn Syno
NPU3HAYEHO ONORICKYBaY 4nA Po-
TOBOI NOPOMHMHI «Plax» | 3ybHui
$noc iz GTOPKUEOM HaTpilo PpipMu
«Colgaten.

Pospobnennih komnneKkc BTO-
pYHHOT MpodinakTMKN  po3BUTKY
MHOMUHHOFO Kapiecy 3acTocopy-
BanW B NigniTKis OCHOBHOT rpyny
Tpwui 3a pik. MNignitkam nopiexans-
HOl rpynu nicns canadii potTosBol
NOPOXHUNK NPKN3Hadany nonisi-
TaMIHHWIA Ta MYNBTUMIHEPaTbHNN
komnnekc «KanbUimHoear {<KRKA»)
no 1 Tabnetui 4 pasn sa goby npo-
TATOM ABOX MicAlis Tpudi 3a pik.
3 METOW NigBULLEHHA MinepanizaLlif
TBEPAUX TKaHWH 3y6a nignirkam iz
MHOXKUHHIAM  Kapiecom nposogn-
nu annikagll 10% poe3unHy MKo-
HaTy Kanbuile no 15 xB. fipoTaArom
10 aHiB, notim annikauii 2% posun-
Hom Topngy HaTpilo TPUBANcTIO
5 x8. npotarom 10 gHis.

Nna  npoBepelrs  ririeHiubmx
3aX00is MigNiTKam nNopisHANLHOI
IpYNiA NpUsHaUueHo BUKOPUCTaHHA
3ybHoi nact «M'aTHa ceixicTb» Ta
yHiBepCcansHoi 3yOHOT WiTky $ipmm
«Colgate»,

MNignitkam KOHTpOAbHOI rPYn#
6yno nposegeHo NWle caHauio
poTOoBOT nopoHnan 0es npuaHa-
YeHHA NPodinakTMUHKX 3axohis.

Ana pocnifgxeHHa MiHepansHoro
CKRagy Ta akTMBHOCTI depmeHTiB
poresdt pigntn nposoannn 3abip
5 MN 3MilaHOT HeCTUMYNbOBAHO!
CNUHK BpaHLi, HaTile, fICNA NONOC-
KaHHA POTOBOT ROPOMHNHKY ANCTH-
NBEOBAHCIO BOAOH MPOTAroM TPLOX
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xsunuH, flicna ueHTpndyrysanHa 3i
wenakictie 3000 of/xe. npoTArom
'sTh xeunud gipbupann 1.5 mn.
Hal0CafoBOl PIBVHIA, B AT BU3HA-
yanyl HmKYe nepepaxcsani NoKas-
HUKN.

YmicT Kanilo Ta HaTpilo B POTOBIH
pinvHi BU3HAYaNM 8 MMORL/N. $Go-
TOMETPUMHUM METOAOM Ha GOTOKa-
nopumeTpi «KOK-3».

BusHayeHHA BmicTy docdopy,
KanbLiike, aKTUBHICTL MKHOT Ta KUC-
nol ocdaras y o nposoitin
Ha aBToMaTuyHomy OioximiuHomy
aHamisaropi «Specific Basic» 2 su-
KOPUCTAHHAM CTaHBAPTHUX Habo-
piE PeaKTUBIE | KOHTPONIBHING CU-
poBatoK «Abtroly, «Nortrol» dipmu
«KONE», Qinnssais.

QepmeHTaTHBHY AKTUBHICTE
nyXHOT docdaTtasn BU3Havann 3a
RBONoOMOroio  pictonamiHoBore 6y-
depa (SCE), kucnol docdatasyy -
anbpa-Hadrindochaty, AKTUBHICTL
depMeHTiB BU3HAYaNY & Og/N.

HAns BusHaYeHHA BMICTY Heop-
rasiyHoro $ochopy BUKOPUCTO-
ByBanu peakTue «Molybdates, 3a-
FanbHOro Kanbuio — «Arsenazo lll»,
martito — «Xylidyl Blue |», KoHyen-
Tpaliie MiHepanbHWX KOMAOHEH-
TiB ¥ POTOBIA PigUHI BU3Ha4anN B
MMONb/T,

Cratuctvuny o6pobky nposo-
VA 33 AOMOMOIOI0 CTAHAAPTHO-
ro naketa «Microsoft Office Excel»
2003 p. whnsxom nigpaxyeaHda ce-
peaHboaPNGMETUUHOTO 3HaUeHHs
nokasHwkia (M), cepeHBoaPH{-
METUUHOIO BigxuneHHs (o), Noxmb-
Ku cepearbaro {m). lloctosiphicts
BinminHocTel (P} BusHavanu 3a
KpuTepiem Creiogedra (1),

PesynsTaTii Ta obropopesHs

licna nikyeadHs Ta npodinak-
TUKK MHOXMHHAOIO Kapiecy B OCHO-
BHOT rpynit nignitkis ycTaHosaeHi
3HAYHI TMO3WTMBHI 3MIHW BMICTY
OCHOBHYIX MiHEPaNBHIX KOMMOHEH-
Tis [ i perynaropie y poTosiil pigu-
M, pe3ynNbTat AKX NPEeRCTaBReHi B
Tatmui.

3 tabnviyi BuaHo, MO Jo niKyeaH-
HA JOCNIAXKYBaHI MOKAIHMKN MiHe-
panbHoro obmiHy B poTosii pianHi
FEANITKIB OCHOBHOT | NopiBHANEHO!
rpyn He Manu QocToBipHOT pisHMUi
3HaueHb (P>0,05).

Micna nikyBaHHA Ta npodinak-
TIYHYX 3aXQMIB  cepefiHbOCTaTIAC-
TUYHI 2HaYEeHHR KoHLeHTpauil Baix
OCHOBHWX HEOPraHiuklx Ta op-
raHiYHWX  KOMMOHEHTIB  3mitLaHol
CAMHKM NigAITKIB OCHOBHOT rpynu
(kanbuivi, pocati, marMiv, HaTpiv,
Kanif, koediyieHT HaTpiit/kanid,
AKTUBHICTD JTYXKHOI Ta KUCTOI $oc-
$aTa3) i3 BUCOKMM CTyneHem iMo-
gipHoCT pisHiLi {(99-99,9 %) sigpis-
HAAKCA BIA TakUX A0 MpPOBeJeHHA
NiKyBanbHo-NpodinaxkTuuHm: 3axo-
die. Tak, piseHt Kanbuilo B poToBiiA
PiAvHI OCHOBHOI TrpyniKk RNigNITKI8
cKknas 1,240,007 (npomw 1,51£0,08
mmonb/n npu P2<0,001), Heopra-
Hiykux docdaris — 4,23+0,11 (npo-
™ 3,78+£0,11 nipn P2<0,001), mar-
Hito ~ 0,23+0,02 {(npovn 0,15+0,62
npn P2<0,01). Pesysibtaty BMICTY
uUMX KOMAOHEHTIBE MIHepanbHOro
obMiHY Habnwxannca 0o aHanoriv-
HUX KOHTPOSIBHOT rpynk, i po3bix-
HicTb iXHIX 3HaueHb 6yna craTiic-
THYHO HepocTesipHoK (P3>0,05).

Bipomo, Wo nomitHe micLe B Nig-
TPUMAHHI MIHSPANTBHOFO TOMEOCTa-
3y TBEPAVX TKaHNH 3y6iB HanemuTb
docharazam. BusUeHHA aKTUBHOCT
PepMeHTIE ¥ 3MIWAHIA cnuni nip-
JITKIB OCHOBHOI TpyNY BUSBWSIO O~
CTOBIPHE NIABULLEHHA AKTUBHOCTI
nyxHot ¢ocharasn (3 16,82+0,81
Ao 21,93+0,66 Oa/n npn P2<0,001)
i aHanoriyHe 3HVXKeHHA Kucnol (3
17,6840,93 po 14,04x0,54 Op/n,
P2<0,01), wo niaTeeppkysano ix
HOpMani3aljic Ta axTvisBayilo npo-
uecie OGiomiHepanizayil emami 3y~
6ig, Aki BU3MaYaTL I roMeocTas.
Ha Hopmanizauilo axTueHocT Umx
depmeHTIB TAKOX YKasyBana Hego-
CTOBIpHICTb po30iKHOCTEl noKas-
HWKIB BiJHOCHO fIPaKIvI4HO 310po-

BUX AiANiTKIE KOHTDORBHOT IPynM
(P3>0,05).

Paszom iz Tum, nicna RikyeawHA
Ta MPpodiNaKTuKI4 MHOXWKHOIO Ka-
piecy 3y6iB piBeHb yKasaHWX miHe-
PanbHAX KOMMOHEHTIB | AKTMBHICTE
depmeHTis, fKi X NIATPUMYIOT,
Yy nignitkis AopiBHIOBaHGL TpynK
ManM 3HauHi AOCTOBIDHI pPO3BHK-
HocTi (3i cTynenem 95-99,9%) sig-
HOCHO MOKa3HWKIB AK OCHOBHOY, TaK
i KOHTPONLHO! rpyn obCTexeHux,
3a BUMHATKOM HEOPTaMiurnX $oc-
¢atie. Kpim TOoro, BMIiCT Kaneuiio
i Mardi®o Ta aKTMBHICTD NYXHOT K
xucnoi docdaras, HesBaxaluM Ha
aesKi 3MiHK, BOCTOBIPHO He Big-
pizHARWCA B aHaROFIYHNX NOKa3-
HUKI8 BO AIKYBaHHA, WO BKA3yBano
Ha HeedeKTMBHICTE TPaBMLIAHNX
niKyBaNbHO-NPOGINAKTUYHNX  3a-
xogie. Tak, nicna nposefeHHA
nikyBanbHo-npodinakTnysoro
Kypcy 8 yih rpyni nipniteis &ow-
UEeHTpaLia  Kanbuilc B8 pPOTOBIA
pigudi cknana 1611008 npomw
1,47+0,00 mmonb/n (P2>0,05), mar-
Hiro - 0,1520,02 npotn 0,14+0,02
mmone/n (P2>0,05), aKkTMBHICTL
nyxHoi pocatasm ~17,1+0,71 npo-
™ 15,5120,79 OL/n, kiucnoi pocda-
Tasn-15,83x0,69 npotn 17,1610,92
0f/n (P2>0,05). BiporigHo, wo go-
cToBipHe NipBrLeHHa ocdartis y
3MILaHIN CvABI NEBNITKES TRYN NO-
pieHaHHEs 3 3,82+0,09 go 4,19+0,11
mmone/n (P2<0,05} i rabnkeHun
MOro 3HaUEHD A0 PIBHA NOKA3HWKIB
ocHoeHol (P1>0,05} Ta KOHTPONBHOI
rpyni {P3>0,05) moxHa MoOscHUTI
BHCOKMM  YMICTOM  HeOpraHiuHix
Ppocdartie (77 mr y ogrilk Tabnetui) B
PoniBiTamiHHOMY Komnnekci ¢Rans-
UMHOBAR, AKVIA OTPUMYBAAW NigNIT-
KW 3 AiKyBanhHO-NPOPINaKTUHOK
METOIO.

BusHaueHHa cexpeuii HaTpilo |
Kanito 3i 3smillaHoo cnuHo B Rif-
RiTKIB OCHOBHOT FPYNW BMABKNO
MO3NTMEBHY JWHaMIKy NOKa3HWMKIB
UMX enexTponiTie ¥ npoueci niky-
BaHHA Ta NPOPINaKTUKN MHOMKINH-
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HOTO yp@kKeHHA 3yDiB KapiosHum
npouyecom. Ak BUgHO 3 Tabnwu,
3aB0AKM BRAKMBY Ha CTaH BereTa-
TUBHOI HepPBOBOT CUCTEMU CYTTEBC
nmgenuunacs KoHUeHTpayia  Ha-
Tpir (3 10,9320,53 po 13,0410,49,
P2<0,01) ta kaniw {3 17,62+0,39
go 19,16+0,36, P2<0,01) y poto-
Bt pigvni obcTexeHWX NignNITkis
OCHOBHO! FpynW. 3 aHanorivHUM
cTyneHem gocrosipHocTi (P2<0,01)
36inbWMBCA | HaTpil-KanieBUA Ko-
ediuieHT, AKMA yKasysae Ha Hop-
Mmanizalile eneKTPORITHOrO oBMiHy
B opranismi nignitkie. MopiBHAH-
HA OTDUMAHVX PE3YNLTATIE YMICTY
xaTioHie HaTpik i Kanilo Ta ix cnig-
BIIHOUIEHHA 3 aHanOriYHUMK No-
KaaHUKammy KoHTPONBHOT rpynu He
BWABWAC [JOCTOBIPHUX PO30iKHOC-
Tewn ixHiX 3nauenb (P3>0,05), wo
NigveepIKyBano BUCOKY edertus-
HiCTh pPO3poBnNeHoro Hamu Komn-
neKkcy  nikypanbHo-NpodinaxkTiy-

HWX 3axogis.

HatomicTb y nighiTkie rpynu ro-
PIBHAHHA 3MiHK KOHLIeHTpaUl ioHiB
HaTPilO Ta Kanito B 3miluaHin cnvHi B
apoyeci TpaguUIMHOTG NikyBaHHA
Ta NpodinakTIK MHOKWHHOIO Ka-
piecy 3yGiB He Mann HOCTOBIPHMX
po3bixHocTeN ¥ NOpiBHAHHI 3 Ta-
KMy Buxigroro pisHa (P2>0,05) 1a
3anNMLANMCA OCTOBIPHO HYDKUMMU,
HiXK B OCHOBHI | KOHTPONbHIN rpyri
3i cTyneHem BipoTigHOCTE pizHWLI
3HaveHb 95-99%. lgeHTUuHi 3MiHK
BUABNEH] MPpK 0BUNCReHH HaTpiit-
Kaniesoro KoediuieHta B Wit rpymi
nigniTKie, Wo NigKkpecnoeans He-
BMCOKY edeKTUBHICTD fliKyBanbHO-
ApodiNaKTUYHWX 3aX081E,

BuctHopok. HocnigxKeHHs ocHoe-
HUX HaWaKTMEHIWMX  KOMMIOHEHTIE
SMILLAHOT CJIMHM, LLIO BU3HAYAIOT Ti Mi-
HepanbrA | eneKTPONITHA romeoc-
Ta3, NOKa3anc BUCOKY edekTnBHICTL
3aNPONOHOBAHOID KOMITNEKCY RiKY-
BanbHO-NPOGINAKTUUHWMX  3axofis ¥

SN HAYKOBICTATTI

MIZRITKIB OCHOBHOI PYNK MOPIBHAHO
3 NigNITKamMy, AKUM NPOBOANIN Tpa-
AvuiHi NiKyBaHHA Ta NpodinakTvky
MHOXHHHOTO Kapiecy 3yfis. Ha ue
BKazysana Hopmanizalia okasHu-
KiB YMICTY enexTponiTie Ta pepmen-
TATUBHOT AKTUBHOCTI RAYXHGT T2
Kucnoi pocparas poTosoi piguHK
Ta AOCATHeHHA TXHIX 3Hadvenb pie-
HA TPy KoHTpomio. Mo3uTnerki
edeKT KOMNNEKCY RiKyBanbHO-
APoGINAKTUMHNX 3aXoAie, Ha Hawy
AYMKY, NOB'A3aHUA 3 BNAWBOM HA
GiomiHepanisayic emani aybie | mi-
HepansHUI 06MIH Y poTeBifl piauni
OCHOBHOI MPYN¥ NigNITKis y nopis-
HAHHI 3 rPyNo, AKMM 3aCTOCOBYBA-
£ TRAAVLIAHE meToam npodinakris-
KM Ta NikyBaHHA.

Hagari souUinbHUM € oLtiHKBaHHA
edeKTMBHOCTI  3aNpoNoHOBAHONC
KoMnnekcy AikysanbHo-npoginak-
THUHKMX 33X0AiB ¥ Bigdaneki Tepmi-
HW CNOCTepeXEeHHA.
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