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BUMOI' 10 O®OPMJIEHHS 3BITY
J10 JTABOPATOPHOI POBOTU

3BIT 0hOpPMIIIOIOTH Ha TOABIHHOMY (pO3ropHYTOMY) JHCTI mamepy. Ha
TUTYJIBHIM CTOPIHIII JUCTa PO3TAIIOBYIOTh Ha3BY J1a0OpPaTOPHOi POOOTH, BKA3YIOTh
Npi3BUILlE, HOMEpP TPYIHU, AaTy BHUKOHAHHS JabOpaTOpHOi pOOOTH, MPI3BUILE
KepiBHHUKA.

VY 3BITI BKa3ylOTh METy pPOOOTH, JalOTh MEPENIK MPHUIaIiB, PEaKTHBIB Ta
MOCyAy, IO 3aCTOCOBYEThCS MPU BUKOHAHHI JTA0OPATOPHOI pOOOTH; CKIIAIAIOTh
CXEeMHU TMPWIAIB Ta YCTaTKyBaHHS, HA SKOMY MPOBOJSATH €KCIIEPUMEHT; BKa3YIOTh
YMOBH, B SIKMX BHUKOHYyBajnacs poOOTa, OMHMCYIOTh PE3yJbTaTH JOCHIKEHHS Ta
PIBHSIHHSL XIMIYHUX peakiiil. 3anucu MOBUHHI OyTHM aKypaTHHUMH, 3 IIUPOKHM
IHTEpPBAJIOM MDXK PSAIKAMH Ta MOJSMU. PIBHSHHS JUIsi pO3paxyHKIB BEJIWYHUH, IO
BU3HAYAIOTHCA B JIOCIIJl, HABOJSATh Yy 3arajlbHOMY BHUIJISIII Ta 3 MiJCTaBICHUMHU
JaHUMU. 3BIT 3aKIHUY€THCS BUCHOBKAMH Ta BIATOBIASIMU Ha 3alMTAHHS, sIKI OyJn

ITOCTaBJICHI JI0 KOYKHOT'O JIOCTIAY 1 JabopaTopHOi poOOTH.

1. BATAJIBHI ITIPABUJIA POBOTH B XIMIUHIN JIABOPATOPII

3 mepmux JHIB poOOTH B Ja0OpaTOpli CTYAEHT MOBUHEH MPUBYUTHU ceOe 110
aKypaTHOCTI Ta yBaru, BIJICYTHICTb SIKMX 4acTO OyBa€ MPUYMHOIO HEIOCTOBIPHOCTI
pe3yNbTaTiB EKCIIEPUMEHTY, a TAKOXK MOYKE MMPUBECTH JI0 HEITACHUX BUIIAJIKIB.

[lin yac pobotn B XiMIYyHIM J1abopaTopii HEOOXIAHO 3HATH 1 BUKOHYBAaTH
HACTYIIHI ITpaBUJIa:

1. Tlepen mpuxomoM Ha 3aHATTS CIiJ O3HAHOMHTHUCA 3 TEMOIO 3a METOAMYHUM
MOCIOHMKOM, MIAPYIHUKOM Ta KOHCTICKTOM JISKITi.

2. Ilepen BUKOHAHHAM JTAOOPATOPHOI POOOTH MOTPIOHO MPOUYUTATH BiJIMOBITHUN
OMUC, MIATOTYBaTH BCl MPWJIAJd Ta PEAKTUBHU, HEOOXITHI JJIsi TPOBEJCHHS

JOCHI/IB, Ta 3’ ICYBaTH BC1 HE3PO3yM1LJll MMTAaHHS Y BUKJIaJaua.



3. TloTpi6HO mOTpuMyBaTHCS BCIX 3axOJiB O€3IMEKH, IO BKa3aHI B CHEIIaTbHIN
THCTPYKIIII 3 TEXHIKK O€3MEeKH Ta METOAUYHOMY MOCIOHUKY.

4, Ha pobGouomy Micili MOTPIOHO MIATPUMYBAaTH YHUCTOTY 1 TOPSJIOK, HE
3arpoMaJpKyBaTH  CTOPOHHIMH  TNpeAaMeTamMu. Bci  mpeamMeTd  MOBHHHI
3HAXOAUTHCS B TIEBHOMY TMOPSAKY, TakK, m00 Oyno 3pydHo ix Opatu. llltaTus 3
npoOipkaMu Ta HAOOPOM PEaKTHUBIB MOTPIOHO CTABUTH Tepes] cOO0I0, CIIpaBa Bij
HBOTO 3aJMIIUTH BIJIbHE MicCIe A7 J1a00paTOPHOTO >KypHATy 1 METOAMYHOTO
nociOHHKa.

5. Meroguunuii MOCIOHMK 1 KHHMIM IIJI YaC BUKOHAHHS JIaDOpAaTOpPHUX poOIT
MoTpiOHO 00epiratv BijJ TMOMAJaHHS HAa HUX BOJAM 1 XIMIYHUX PEaKTHUBIB.
3a00pOHSETHhCSA CTABUTHU CKIISTHKU 3 PEAKTUBAMH HA KHUTH 1 30LLUTH.

6. Ilpu BUKOpUCTaHHI peaKTUBIB HEOOXIAHO JOTPUMYBATHUCS HACTYITHUX MPABHIL:

- Ilim yac BuUKOHaHHA POOOTH TOTPIOHO KOPUCTYBATHUCS HE3A0PYAHECHUMHU
peakTuBaMu.

- He moxHa OpaTu peakTUBH 1 KpamelibHI NIMETKH 3 1HIIUX MTaTUBIB. KO
JIesIK1 peakTUBH 1 1abopaTopHe oOJIaHaHHS BIJCYTHI, MOTPIOHO 3BEPHYTHUCS
110 1HXKeHepa J1abopaTopii.

- CKJISHKM 3 peakTHBaMH 3arajbHOro KOPUCTYBaHHS MOBHUHHI 3HAXOAMTUCS
Ha 03HAYEHOMY MICII1, iX HE MOKHA TIEPEHOCUTH Ha POOOU1 CTOJIH.

- Ilepm HiX OpaTH peakTUB 3 IMOJMYKH, MOTPIOHO YBAXKHO MPOYMUTATU
eTUKETKY 3 Ha3BOIO pEaKTUBY, IMICIAS BUKOHAHHS JOCIIAY IOBEPHYTH
PEaKTHUB Ha T€ K MICLIE.

- Yci CKISHKM 3 peakTUBaMH MOTPIOHO TPUMATHU 3aKPUTHUMHU 1 BIIKPUBATH iX
TUIBKM TJ 4Yac JOCHiAy; 3aKpUBaTH HE IUTyTalOUd KOPKH, OCKUIBKH
PEaKTUBU TIPU IbOMY 3a0PYIHIOIOTHCS.

- Cyxi peakTuBHU BiIOMPATH YUCTUM IITIATEIEM.

- PeakTtuBu, mo He Oyl BUKOPUCTAHHI B JOCHi1, HE MO>KHA 3HOBY BUCHUIIATH
B CKIAHKY 3 YHMCTHM PEaKTUBOM. IX IOTpiOHO mepegaTu iHKeHepy

nabopatopii.



- Jlopori Ta orpyiiHi peakTHMBH (CHOJYKHM Cpi0djia, pryTi Ta iH.) micjs
NpoBeJeHHs JI0CTiiB He MOKHA BHJIMBATH B PaKOBHHY. IX morpibno
3JIMBATH B OKPeMi CKJISTHKH.

7. be3 mo3Boimy BHKIaJgadYa HE MOXKHA BUKOHYBATH JOCTIAHM, SKHUX HEMae y
BIJIMOBITHOMY MTOCIOHHKY.

8. Ilpu BukoHaHHI J1abopaTOpHOi POOOTH HEOOXITHO PETEIBHO CIIJKYBaTH 3a
J0CTIIaMH, 3aHOTOBYIOYH BC1 3MiHH, 110 B1I0YBAaIOTHCS: 3MiHA KOJIbOPY, MOSBY
ocany, BUAUICHHS a3y TOIIO.

9. Ilicns BukoHaHHS 71a00OpaTOpHOI POOOTH HEOOXIAHO MpUOpaTH poboUe Micle:
BMICT IPOOIPOK Y KOJO 37IUTH y MOCYA Uil 37UBY, IOCYJ PETEIIBHO BUMUTH,
IPOTEPTH Ticis cebe CTI, BIAKIIOUUTHA BOJY Ta €IEKTPUKY. 3/1aTH METOIUYHI
MOCIOHUKU YEpProBOMy. 3ajMIIaTH J1abopaTopito HEOOXITHO TUIBKH 3 JO3BOJY
BUKJIaga4a abo 1mwkeHepa mabopartopii. Ilepen BuxomoM HEOOXITHO BUMUTH
PYKH 3 MUJIOM.

10.3a ynrcTOTy 1 MOPSAAOK Ha pOOOYOMY MICIIi BIAMIOBIA€ CTY/ICHT, a B JabopaTopii
— yeproBuil B 1aboparopii. Ueprosuii npuitmae gadbopaTopHe MICIe y CTY/ICHTIB,
1[0 3aKIHYMJIM BUKOHAHHA JabOpaTOpHOI poOOTH, MEpeBIpsie CTaH MNPUIIAAIB,
PEaKTUBIB, CKJSHOK, Barv, BUTSDKHOI IIadu, €IeKTPUKH, BUTSHKHOI CHCTEMHU.
UYeproBuii 3mae naboparopito 1HXKEHEpY Jiaboparopii 1 3anuiiae ii TUIbKHA 3

JI03BOJTY 1HXKeHepa a00 BUKJIa1aya.

2.3AX0OM1 BE3IIEKAN

1. Yci poGoTu 3 OTpYWHUMH pEUYOBHHAMH, PEUOBHMHAMH, 110 MAIOTh CHJIbHHUMA
3amax, a TakoX 3 KHCIOTaMH, 1110 BUMIAPOBYIOThCS, 1 KUCIMMU PO3YMHAMU TOTPIOHO
npoBOIUTH Yy BUTOKHIA madi. [lpm BuKOHaHHI  JOCHIAIB  TOTPIOHO
BUKOPHCTOBYBATH TUTbKH PO3YHHM 3 BKA3aHOI KOHIICHTPAIIEIO 1 JOTPUMYBATUCS
PEKOMEHIOBAHOTO JTO3yBaHHS.

2. Jlocaiad 3 JIErKO3alMUCTHUMH piAMHAMU (BYIJIEBOJAHI, all€TOH, J1€THIOBUMN

eTep Ta 1HII) MPOBOAUTH Yy BUTKHIM 1madi. KareropuyHo 3a00pOHSETHCS



BUKOPUCTAHHA BIIKPUTOTO BOTHIO a00 €JEKTPOHArpiBajJbHUX MPHIATIB 3
BIJIKPUTOIO CITIPAJLIIO.

3. PozkapeHi npeaMeT MOTpiOHO CTAaBUTH TUIBKU Ha a30€CTOBUM KapTOH.

4. Tlpu poGoTi 3 MeTamiyHUM HaTpieM abo IHIIUMHU JY>)KHUMH MeETalaMu
NOTPIOHO OCTepiraTucs MOMaJaHHs Ha HUX BoAW (MoxuiMBHE BHOyX!). 30epiratu
Jy)KHI MeTajid TMOTpiOHO Mmija mapoM racy abo BaszeniHoBOi oii. PizaTtu mykHi
METaly TMOBMHEH JIaOOpaHT, 1 HI B SKOMY pasi, HE MOXXHa KHAATH OOpPI3KH Y
CMITHHK 200 PaKOBUHY.

5. Ilinx yac HarpiBaHHA pO3YHMHIB B NPOOIpIl MOTPIOHO KOPUCTYBATHUCS
NpoOIpKOTpUMAYEM,  CHPSMOBYIOYMH OTBIp NPOOIPKKM y MPOTUIEKHHUM BIA
CTyJIEHTa Ta HOTro CyciJia HalpsIMOK.

6. He maxwiaThcs Hajg KUIUITYOK PIAUHOIO a00 pEYOBHMHAMH, IO MOXKYTh
PO3IUIABIIATHUCS, 1JIs 3a100ITaHHS TIOTa/IaHHs PEYOBUHH B OOTMYYSL.

/. 3amax pedoBHH CIIiJl BU3HAYaTH 00EPEKHO, HE HAXWISIIOYUCH HaJl MPOOIPKOIO
1 HE BAMXAIOYH HA MTOBHI rpyau. HanpapmsiTa mapy pedyoBUHU JIETKHUM PYXOM PYKH.

8. Ilix wac poGotu 3 TBepAUMH JyramMu (MOAPIOHEHHI BEIMKUX IIMATKIB,
BUT'OTOBJICHHI CYMIIIICH MJis IJIaBJICHHS) O00B SA3KOBO MOTPIOHO HAASATaTHU 3aXHUCHI
OKyJsApu. bpatu nyrm moTpiOHO TUIbKM mumisiMuH abo miHieroM. HeoOxigHO
pETENBHHO NMPUOPATH 3ATUIIKU YTy 3 POOOUOTO CTOIY.

9. Ilimx wac po30aBiCHHS KHUCJIOT, OCOOJMBO CipuaHOi (Cyab(}aTHOI), KHUCIOTY
MOTPIOHO BIMBATH 00EPEKHO, HEBETUKUMHU TOPIIISIMU, /IO BOAH, 4 HE HABIAaKH.

10.5xuro0 mig yac po6oTH KUCI0Ta abo JIyT HOTPANUIM Ha TUIO, TOTPIOHO 3MUTH
iX CHJIBHHUM IIOTOKOM BOJM 1 3BEpHYTHCS 10 JlabopaHTa ab0 BHUKIajada 3a
JOMIOMOTOI0.

11.V nabGopatopii KaTeropuyHO 3a00POHSIETHCS NAIUTH a00 CIIOKUBATH 1KY .

12.He MoxHa KugaTd y BOJOIPOBIAHI PaKOBWHU TMarip, OUTE CKJIO, 3JIUIIKH
MeTaJiB.

13.Vpasi sunuknenns HewacHux 8unaoxkax HeOOXiOHO MUMMEBD 38EPHYMUCS 00

iHoicenepa nabopamopii abo euxiaoaua!



Po3min 1
OTPYCEHHJSI. TOKCUKOKIHETUKA OTPYT

1.1. OTpyenns Ta ix kiaacupikanis

VY cydacHiii MeTUIIMHI BUKOPUCTOBYIOTh BEIIUKY KIJIBKICTh (hapMalleBTUUHUX
nmpenapartiB, sSKi HaJIeXKaTh JI0 PI3HUX KJaciB XIMIYHHMX criodyk. Lli mpemapatu B
TEpaneBTUYHUX J03aX CHPHUAIOTH BIIHOBJICHHIO (DYHKIIH OpraHizMy, MOpPYIICHUX
xBopoOoro. [TpoTte Ti  cami JiKapChKi PEYOBHMHHU 3a MIEBHUX YMOB (HaJMIpHA /1034,
3MIHU PEAKTHUBHOCTI OpPraHi3My TOLIO) MOXYTh BHUSBJISATH 1 LIKIJJIMBUN BIUIMB Ha
monert Ta TBapuH. KomIieke maTogoriyHuX 3MiH, sIKi BUHUKAIOTh B OpraHi3mi mif
BIUIMBOM JIIKAPCBKUX YW I1HIIMX pPEYOBUH, HA3UBAIOThb OmMPYEHHAM, abo
IHmMOKcuKayielo, a PpPEYOBUHU, SKI BUKIHMKAIOTh OTPYEHHS, - OmMpPYymamu.
Toxcukonocia (Bin rp. toxikon — orpyra i 10g0s — BueHHS) — Hayka, sika BHBYAE
BJIACTUBOCTI OTPYWHHMX PEUOBHUH 1 MATOJIOTIYHI 3MIHM B OpPraHi3Mi, CHpPUYHMHEHI
HUMHU. TOKCUKOJOTiS BUBYAE TAKOX €()EKTUBHI 3aCO0M JIIKYBaHHS 1 MPOQPLIaAKTUKH
OTpy€eHb [4].

OTpyeHHSI TOKCUYHUMH PEYOBHHAMH MOXXYTh BHUBUATHCS 3 TOUYKH 30Dy
IXHBOI TOKCHKOJIMHAMIKHA Ta TOKCUKOKIHETUKHU.

[lin TepMiHOM moOKcukoOuHamika PO3yMIIOTh MEXaHI3M il TOKCUYHUX
PEYOBHH HA OpraHi3M.

Tokcukoxkinemuka BUBYA€E TPOIECH, SIKI BiIOYBAIOTHCS 3 OTPYWHHUMH
peYoBHHAMHU B opraHi3mi (iX BCMOKTYBaHHS, PO3MOJILI, MEPETBOPEHHS OTPYHHUX
PEYOBHH B OpraHi3Mi, BUJIJICHHS 3 OpraHi3My TOIIO). 3HAHHS TOKCUKOKIHETHUKH
OTPYT Jla€ 3MOTYy TMpPaBUILHO BHUOpATH OpraHd Ta OIOJOTIYHI PIAMHH, SKi
MIJJIATAI0Th  XIMIKO-TOKCHUKOJIOTIYHOMY  JOCHIDKEHHIO, TMPABUJIBHO  OILIIHUTH
pe3yNbTaTH XIMIKO-TOKCUKOJIOTIYHOTO aHali3y 1 BUPIIIMTHU 1HII Ba)KJIMB1 MUTaHHS,
MOB's3aH1 3 YCTAHOBJICHHSIM MIPUYUH OTPYEHD [4].

VY 3B'SI3KYy 3 HIBUIKUM PO3BUTKOM XIMIl 1 MOCTIHHUM yIOCKOHAJEHHSIM
XIMIYHOT TEXHOJOTIl HIOPIYHO MPOMHUCIOBICTh BUPOOJIA€ Bce OUIbIIE XIMIYHHUX

CIIOJIYK, K1 3HaXOJATb BUKOPUCTAHHA B piSHI/IX rajry3sax HapOAdHOT'O roCrnoaapCTBa.



barato 3 HuUX € TOKCMYHUMH. Y Halll Yac € KUIbKa KJjacu(ikauiid OTpyeHb, SKi
0a3yl0ThCsl Ha BpaXyBaHHI:

- 0COOMMBOCTEHN KIIHIYHOTO Tepediry (rocTpi 1 XpoHidHi);

- TPUYWH BUHUKHCHHS (BUMAIKOBI 1 HABMHCHI);

- YMOB BUHUKHEHHS (MOOYTOR1, BUPOOHUY1 TOIIIO);

- IIISAX1B HAAXODKEHHS B OpraHi3M (TiepopaiibHi, IHrajsAiiHI Ta 1H.) Tommo [S].

T'ocmpi ompyenna HacTalOTh BHACHIOK i Ha OpPraHi3M 3aBHILEHUX /103
OTpYHHUX  pEUYOBUH. BOHM  CynpoOBOKYIOTHCS  IIBHJIKO  HapOCTAIOYOIO
CUMITOMATUKOIO 1 MOXYTh 3aKIHYYBAaTHCh CMEPTIO MPOTATOM KUTBKOX XBWJIMH
(IiaHigHA KWCIOoTa Ta ii cojil), ToauH abo m10. TpamistoThCs 1 YMHUCHI TOCTpI
OTpyeHHST 3 MeTowo BOWBCTBA (Kpuminanvui). OTpyiiHI PEYOBUHH MOXKYTh
BUKOPUCTOBYBATHCH JJIsi caMoryocTBa (cyiuuoanvri ompyenns).

Takoxx € TOCTpl OTpPY€HHS, NPUYUHOK SIKUX € MOMHWIKM MEIUYHOTO
repcoHany abo mpaiiBHUKIB allTek.

Xponiuni ompyeHna MOXIIVBI TpPH TOBTOPHOMY BXKHBaHHI (IPOTSATOM
TPUBAJIOTO Yacy) MaJIUX 103 OTPYWHUX PEUOBHUH, SIKI KyMYJIIOIOTHCSI B OpraHi3Mi, He
BUKJIMKAIOUU TOCTPUX OTPYEHb, OAHAK AOCTATHIX JI YpPa)KE€HHsS TI€T YW 1HIION
¢byHK1ii opraHi3My. XpoHIYHI OTPYEHHS XapaKTEPU3YIOThCA MOBUILHUM Mepedirom
Ta HEUITKO BUPAXEHUMH CUMITTOMaMH [5].

Ilpogheciiini ompyenna CriocTepiraloThCsl y MPAIIBHUKIB 3aBOIIB, (paOpUK,
XIMIYHUX J1abopaTopiii, ae BUPOOISIIOTECS a00 BHUKOPUCTOBYIOTHCA OTPYHHI
PEYOBUHHU.

Ilooymosi ompyenna HanexXath 10 BUMAIKOBUX OTPYyE€Hb. BOHM BUHUKAIOTH
BHACIIIJIOK Hem0anoro 30epiraHHd 1 BHUKOPUCTAHHA TOKCHYHHUX PEYOBHH
JOMAIlIHBOTO Ta TOCMOAAPCHKOTO BXHUTKY (3aCO0IB JUIsi 3HUIIEHHS TPU3YHIB,
IIKIJIJTUBAX KOMAaX, PLAVH JJIs1 YUIIEHHS 0Ty TOIo) [4].

Jlo moOyTOBUX OTPYEHb HAJIEKaTh AJKOTOJI3M 1 HApKOMaHisl. A1K0201i3m —
CUCTEMaTUYHE HaAMIPDHE BXKHMBAHHS CIOUPTHUX HAMOIB Yy KUIBKOCTSX, SIKI

BUKIIMKAIOTh aJKOroyibHe ch'sHiHHA. Hapkomania — xBopoOa, IO BUHHUKAE
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BHACJIIOK HEMEIUYHOTO BXKMBAHHS JIIKAPChKUX a00 1HIIUX 3aC001B, BITHECEHUX Y
BCTAHOBJICHOMY MOPSAIKY /10 HAPKOTHUHUX.

Tokcuxkomania — XBOpoOa, CHPUYMHEHA 3JIOBKUBAHHIM  JIESKUMHU
pedoBMHAMU ab0 JIKapChbKUMH 3aco0aMu, sIKi HE BXOJATH J0 CIIMCKY HApKOTHUKIB,
ajle cucTeMaTU4YHe BUKOPHUCTAaHHS SKUX Ma€ HETaTHMBHE MEIWYHE Ta COlliajibHe
3Ha4yeHHsA. [IpuumHOI0 TOKCHMKOMaHIi MoO)ke OyTH 3JIOBXKHBAaHHS HE TiIbKH
JIKapchKUMHU 3aco0aMu, a W XIMIYHMMU PEUOBHHAMH, fKI HE € JIKapChKUMH
npenapaTaMud (T€XHIYHI PIJMHM, MPEIMETH MOOYTOBOI XiMii, YaCTMHU POCIUH

Toro) [4].

1.2. Po3nogist oTpyT B Opraismi

OTpyliHI peYOBMHH, IO HAIIWIUIM B KPOB, PO3HOCATHCS HEIO MO BCHOMY
opraHizMy. KuIbKICTh IUPKYJIIOIOYOI KPOBI 1 BMICT OTPYTH B KOXHOMY OpraHi
3aJeXUTh Bl Horo kpoBomocrauaHHsd. YUepes cepue, JIer€Hi, MO30K 1 IEYIHKY
MPOTIKAE 3HAYHO OLIbIIE KPOBI 1 TIKAPCHKUX 3aCO0IB Ta OTPYT, IO MICTATHCS B HIM,
HIXK 4epe3 1HII OpraHu.

OTpyliHI PEYOBUHH 3 KPOBOHOCHMX KalUIAPiB HAAXOAATh Y MIXKKIITHUHHUN
MPOCTIp, a MOTIM Kpi3b MEMOpaHU MPOHUKAIOTH Y KIITUHH [5].

binpmiicth  TOKCHMYHHUX PEUYOBMH Yy PI3HUX OpraHax 1 TKaHWHaX
PO3MOIISAIOTECA HEPIBHOMIpHO. PO3mojin peyoBUH B OpraHi3Mi 3aJ€XHUTh BIJl iX
(G13UYHMX 1 XIMIYHUX BJIACTUBOCTEN (PO3UMHHOCTI Y BO/I1, )KUPAX Ta 1HIIMX JiMigax,
aucoIriaii), ckiaaay Ta GyHKI[IOHAILHUX OCOOJMBOCTEH opraHiB 1 TKaHUH: JloOpe
PO3YMHHI B JIMiJaX TOKCHYHI PEYOBUHU (QHECTETHKH, CHOTBOPHI, CEIAaTHBHI
PEYOBHUHH, XJIOPOBMICHI OpTaHiuHI 1HCEKTUIIMIUA TOIIO) JIETKO MPOHUKAIOTH KPi3h
OlosioriyHi MeMOpaHM, MIBHJAKO M CEJIEKTUBHO PO3MOJUIAIOTHECS B Oaratux Ha
JmiaU, 100pe HACHUEHUX KPOB'I0 OpraHax 1 TKaHMHAX (EPEeBaKHO B TOJIOBHOMY Ta
KICTKOBOMY MO3KY).

bap6itypatu, oco0auBo Tio0apOITypaTH KOPOTKOi i (TiOMEHTan HaTpiio),
CHOYATKy MOTPAIUISIIOTh Y TOJIOBHUM MO30K, a MOTIM MEePeXOsaTh Y Maa3My, 3 KOl

HAJXOJIATh B OpTraHu 1 TKAHWHM, OaraTi Ha Jimiau [S].

11



Y KupOBili TKaHUHI JEMOHYIOTHCS TMEPEBAXHO >KUPOPO3UMHHI OTPYTH
(opra"ivuHi pO3YMHHUKH, XJOPIOXiJHI BYTJICBOJIHIB TOIMIO). Y KICTKOBIM TKaHWHI
BIJIKJIQIAI0ThCS TUTFOMOYM, Oapiit, ¢hayop Ta 1H. AHTHOIOTHKH TETPAIUKIIHOBOTO
Py CIIOpiIHEH] 3 3yOHOIO 1 KICTKOBOIO TKAHUHAMH, B SKMX BOHH HAKOMHYYIOTHCS
micisg HaJIXO/KEHHS B OpraHiaM. AMIHAa3uH (XJIOPIIPOMA3HH) JIOKATI3YEThCS
NEePEBAXKHO B TOJIOBHOMY, a OCH3€H — y KICTKOBOMY MO3KY. B IIKipi BiJIKJIaat0ThCs
aypym ¥ aprentym. Taki eneMeHTH, SK BICMYT, MEpKypid, apceH,
HarpoOMa/DKYIOThCSI B OpraHax 1 TKaHMHAx, OaraTuX Ha OLIKH, IO MICTATH
Cynb(riipuibHi  abo 1HII peakliiiHo3AaTHI (PYyHKIIOHAIBbHI Tpynu. PryTh
HAKONTMYYETHCS B HUPKAX, CIPHYMHIOIOYN B HUX HEKPOTUYHI 3MIHHU.

Monn kaneliro Ta  JeAKMX  iHOIMX  METaliB  3B'S3YIOThCA 3
IIIKO3aMIHIIIKaHaMH (MYKOIOJIicaxapuaaMu) 1 MyKONpOTEiAamMu, 110 MICTATbCS B
MDKKJIITUHHIN piguHi. [Ipy rocTpoMy OTpyeHHI MEPKYPIH 1 apCEH JIOKai3YIOThCS B
MEYIHI[l Ta HUPKaX, a MpU XPOHIYHUX OTPYEHHSIX 11 EIEMEHTH MOXKYTh
BIJIKJIAJIATUCh Y HIITSAX, KICTKaxX 1 HEPBOBIM TKaHUHI. [Ipy XpOHIYHMX OTpyEHHSX

apCeHOM BiH MOKe OyTH BUSIBICHHH 1y Bosiocci [5].

1.3. 3B'sI3yBaHHA OTPYT B OpraHismi

binbmiicte JKapChbKUX PEYOBUH 1 OTPYT, L0 TMOTPANWIM B OPraHi3M,
YTBOPIOIOTh KOMIUIEKCH a00 XIMIYHI CHOJIYKH 3 OLIKaMH, JINONpoTeigamH,
dbopMEHUMHU €lIeMEHTaMH KpOBI Ta IHIIMMH KOMIIOHEHTaMH KIITHH. MIIHICTh
YTBOPIOBAHUX B OpraHi3Mi KOMIUIEKCIB a00 CHOJYK 3aJieXUTh BII NPHUPOAU
PEUYOBHH, SKI yTBOPIOIOTH KOMILJIEKCH, Ta BIJ THUIY 3B'S3KIB Yy Ha3BaHUX
KOMITJIEKcax a0o CIIOTyKax.

[1ix yac B3aeMoii OTpyT 3 OUTKAMH Ta IHIIKMH PEYOBHUHAMM, 110 MICTATHCS B
OpraHi3Mi, MIX pearylouuMH CIOJIYKaMH MOXYTh YTBOPIOBATHUCh KOBAaJEHTHI,
HOHHI, BOJIHEB1, HOH-TMIIOJIBbHI, TUITOJIb-TUIIOILHI XiMiuHI 3B's3KH [1].

Ko MK OTpyTOIO 1 OUIKOBOIO PEUYOBUHOKO BUHUKAIOTH 10HHI 3B’SI3KH,
HIBUKO B1IOYBA€ThCA 3BOPOTHA PeaKilis, Mij Yyac SKOi Crojyka O1IKOBOT peuyOBUHU

3 OTPYTOIO PO3KIAAAECTHCA HA KOMIIOHEHTH, 3 AKUX BOHA YTBOPWUJIAChH.
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B3aemomist oTpyT (mepeBaXkHO HOHIB BAXKKUX METAJIB) 3 CyIb(TiAPUILHUMA
rpynamMy OUIKIiB MPUBOIUTH IO YTBOPEHHS CIIONYK 3 MIIIHUMH KOBAJICHTHUMHU
3B's13kaMu. Taki CroTyKH Maibke He pO3KIIaaloThes Ha OLJIOK Ta OH MeTaiy.

3 OUIKOBUX PEUOBUH HAMOLIBII aKTUBHO CHIOIYYAEThCs 3 OaraTbmMa OTpyTaMH
anpOymiH. D10pHUHOTEH, Y-TJIO0YIIIH Ta IESKl 1HII OLIKH 3B'I3YIOTHCS 3 HE3HAYHOIO
KUIBKICTIO OTPYT [1].

AnpOyMiH J00pe 3B'SI3yEThCA 3 alKaloigaMH Ta iX CHHTCTHYHUMU
aHajoramu npu pH, BUIIOMY 3a HOTro 130€JIEKTPUYHY TOYKY. ANBOYMIH TaKOX
3B's3y€ThCcsl 3 OapOiTypaTamMu, KUPHUMHU KHUCJIOTaMH, Cyib(haHlIaMiTHUMU
mpernaparamMy, PEHTICHO-KOHTPACTHUMU PEYOBUHAMH, SKi  MICTATh HOA, 3
OCHOBHMMH 1 KHCIOTHUMHU OapBHUKAaMH, TJIIKO3MJaMHU Ta OaraThMa IHIIUMH
PEYOBHHAMH.

B3aemogis O1IKIB 3 )KUPHUMHU KUCIIOTAMHM 3aJICKUTh BiJl CKIIATy ITUX KUCIIOT.
I3 30inbIIEHHAM aTOMIB KapOOHY B MOJIEKYJIaX >KUPHUX KUCIOT MIIHICTh 3B'S3KIB
OUIKIB 3 IUMH KUCIIOTAMHU 3POCTAE.

Monn muHKY it KympyMmy no0pe 3B'A3yloThcs 3 Y-TIoOyimiHOM. MeramiuHi
OoTpyTH (KaTIOHU AESKUX METaiB) 3 aMIHOKHCJIOTaMH, MEeNTUIaMHh 1 OuIKaMu
YTBOPIOIOTH MIIHI KOMIUIEKCHI Ta BHYTPIIIHHOKOMIUIEKCHI croiyku. CtepoimHi
TOPMOHU 3B'SI3YIOTHCS 3 JIMOMPOTEiAaMH, JI€IKI aHTUOIOTHKU — 3 HYKJICTHOBHUMHU
kucioTamu, kapooH (I1) okcug — 3 reMorsio0iHOM KpoOBi.

TinbKK HE3HAYHA KUTBKICTD JIIKAPCHKUX PEUYOBHH 1 OTPYT, SIK1 MOTPAIUISIIOTH B
OpraHi3M, HE 3B'S3yIOThCS 3 albOyYMIHOM Ta 1HIIMMHU OulkaMu. J[0 HUX HaexaTb

TIEeTUIIOBUM eTep, TIIF0K03a, CEYOBHHA TOIIIO [1].

1.4. ®axkTopu, 110 BIVIMBAKTH HA TOKCHYHICTH XiMiYHHUX CIIOJIYK
TokcuuHICTP XIMIYHHX CHOJYK 3yMOBJIEHa B3a€EMOJIIEI0  OpraHi3My,
TOKCUYHOI PEUYOBMHU 1 HABKOJUIIHBOIO CepeloBUIA. TOKCHYHICTH OTPYHHUX
PEYOBHH 3aJI€KUTh BiJl TAKMX (PAKTOPIB:
- 11034 200 KOHIICHTpAIlii;

- (I3UYHMUX 1 XIMIYHUX BJIACTUBOCTEH;
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- IUIAXIB 1 IBHUJIKOCTI MPOHUKHEHHS OTPYT B OPraHi3M;
- BIKYy 1 CTaTi;
- 1HAWBIIYaJIbHOI CIPUHHSATIUBOCTI 10 OTPYTH TOMIO.[2]

Jlo3a i koHueHTpamigs. OgHUM 3 BaXIUBUX (DAKTOPIB, SKI BU3HAYAIOTH
TOKCHUYHICTh XIMIYHUX CITONYK, € iX 1032 (KOHIICHTpAITis).

TepaneBTH4YHOI0 (JIiKYyBaJbHOI) HAa3WBAETHCS 1032 PEUOBUHHU, SKa
3YMOBIIIOE TIEBHUU JTIKYyBAJIbHUN €(EKT.

TokCHYHOI0 HA3UBAETHCA 1032 PEYOBUHM, IO CIHPUYMHIOE MATOJIOT1YHI
3MIHHU B OpraHi3Mi, K1 HE IPU3BOAATH 10 JETAIIBHOIO HACTIAKY.

CMmepTesIbHOIO (JIETAJBbHO0) HA3UBAETHCS 103a PEUYOBHHH, SIKa CIPUYHHIOE
3aru0esnb Opra’izmy.

Jlo3u JiKapChKHX 1 OTPYMHUX PEUOBMH BHPAXalOTh y MacoBUX (rpamax,
MUIIrpaMax, MIKporpamax), o0'eMHUX (MUILUTITpaX, Kparwisix) OAMHHIIX Ta B
OMHHUIIX Ol0s10T14HOT aKkTUBHOCTI (MO — MI>)KHapoHA OJTMHMIISA ).

Jist peyoBUHM, IO HAAINILIA B OPraHi3M, 3aJIEKUTh HE TUIBKH BIJ il 103H, a
i BiJ yacy nepeOyBaHHs B oprasismi [2].

Ilepiox pe3opOuii TpuBae Big MOMEHTY MOTPAIUISIHHS OTPYTU B OpraHi3M A0
MOMEHTY JTIOCSITHEHHSI MAaKCUMAJIbHOI ii KOHIIEHTpAIlli B KPOBI.

Ilepion eniminamii MOYMHAETHCA BiJi MOMEHTY JOCATHEHHS MaKCHUMalIbHOI
KOHLIEHTpAalli pEeYOBUHU B KPOBI 10 TOBHOTO 3HMKHEHHS 11 3 KpoBi [1].

Ocobam BikoMm moHaA 60 pOKIB PEKOMEHIYIOTHCS JElI0 MEHII 03U
JKapChKUX Mpenaparis, HiXK 0c00aM MOJIOAIIOTO BIKY, OCKUIBKH Y CTapIIUX JIOACH
npolecu MeTaboJii3My 1 IIBUAKICT BHUBEACHHS 3 OpPraHi3My JIKapChKUX
mpenapariB, OTPYT Ta IXHIX METAOOITIB JACIIO COBUIHHEHI.

JiTH MaroTh MEHIIy Macy Tija, HDK gopocii. ToMmy nans JAOCATHEHHS
TEepPaneBTUYHOTO €(EeKTy IITSAM MPU3HAYAIOTH BITHOCHO MEHII JI03U JIKAPCHKUX
mpenapariB, HiK gopociauM. KpiM Toro, /uist aiTel XapakTepHi BIKOBI 0COOJIMBOCTI

YyTIUBOCTI A0 JIKapChKHUX MpenapariB Ta OTpyT [S].
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ToOKCHUYHICTH Ta30BUX PEUOBHH XapaKTEPU3YETHCS HE 03010, BUPAKEHOIO B
ONUHUIIIX Macu abo o00'emMy, a KOHIEHTpari€n. BaxiuBum mnapameTpoM
TOKCUYHOCTI ra3oBux pedoBuH € ['JIK (rpaHn4HO q0MycTHMA KOHLIEHTpAILis).

3 METOI0 CaHITapHOI OLIHKH MOBITPSHOTO CEPEIOBHUINA 1 BOAU BIAKPUTUX
BOJIOMM (piK, o3ep), Bu3HayaoTh [ JIK TOkCcMYHMX pedoBHMH B aTMoc(epHOMY
MOBITP1, y MOBITP1 poOOYOi 30HU 1y BOJI1 BOJOUM.

Jns ra3oBux TokcuyHuX peyoBuH [JIK BupakawoTs y wmijgirpamax Ha
KyOiuHuii MeTp (MI/M°), a 1719 TOKCMYHHMX PEYOBMH Yy BOJI — B MiJlirpaMax Ha JITp
(mr/nm). Ha ocHoBi pe3ynbrariB BusHaueHHs ['JIK po3poliisitoTe criocoOu 04ucTKU
MOBITPS MIANPUEMCTB 1 BOJU BOJOMM BiJl 3a0pyJHEHb TOKCUYHUMHU PEUYOBUHAMHU
[1].

@izuyHi i XiMiYHI BJIACTHBOCTI TOKCMYHHX pe4yoBMH. Ha TOokcHYHICTBH
XIMIYHUX CHOJYK BIUIMBA€ iX arperaTHUW CTaH, PO3UYMHHICTh Y BOJI 1 KUpax,
IUcorialiga Ha HOHHU TOIIO.

["a30B1 pedyOBHHH 1 Mapa JETKUX PIIUH, SIKI MOTPAILIAIOTh B OPraHi3M 4yepes
JUXalIbHI TUIAXW, BUSBJSIOTh TOKCHYHY IO 3HAYHO MIBUAIIC, HIK PIAMHU abo
TBEP/Il PEUOBUHH, 1110 TOTPANMIM HA MIKipy a00 yepe3 cTpaBoxif [2].

TOKCHUYHICTh TBEPAMX PEUOBUH 3aJICKUTH BiJl pO3MIPY iX 4aCTUHOK. TOHKO
nmo/piOHEHl TBEPAl PEUYOBMHU TOKCHUYHIINI, HDK TI caMi PEYOBHHHM 3 OUIBIINMU
YacTUHKaMH. Lle MosSICHIOEThCS PI3HOI0 PO3UMHHICTIO JPIOHMX 1 BEIMKUX YaCTUHOK
PEYOBHMH 1 BIAMOBIAHO HEOJHAKOBOKO IIBHJKICTIO HAIXOJDKCHHS iX Yy KpOB.
TOKCHUYHICTh XIMIYHHMX CHOJIYK 3aJIEKUTh BIJl PO3YMHHOCTI iX Yy KMpax 1 BOJI.
XKvpopo3unHHI PEUOBHUHHU JIETKO MPOHUKAIOTh B OPraHi3M Kpi3b LIKIPY 1 3 KPOBI B
KIITUHA Kpi3b MeMOpaHu. TOKCHYHICTH BOJOPO3UMHHUX PEYOBHH 3aJICKUTH BiJ
ixHpoi aucormiarnii. Tak, 6apiit xjaopun 1 6apiit HITpaT 10OpPE NUCOLIIOKTh Y BOII 1 €
BHCOKOTOKCUYHUMHU, a Oapiii Cynbdar He PO3YUHSIETHCS Y BOJII 1 HE MAa€ TOKCUYHOT
Tii Ha OpTaHi3M.

AHQJIOTIYH1 BJIACTUBOCTI XapakTepHI 1 [Js JESIKUX CIIOJYK apceHy.
BucokoTokcnunumu € 100pe QUCOLiiOBaH1 y BOJI apceHaTH. Manopo3uMHHUN Y

Bomi apceH (III) okcua MeHII TOKCHMYHHME, HIXXK apCEHITH 1 apCeHaTH JYKHHUX
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MeTaniB. Po3unHHI y BOAI COJII BAXKKUX METaJIiB TAKOXK TOKCHYHIIII, HI)K 1X OKCHIH
[2].

il TOKCHYHHUX PEYOBUH 3aJIE’KHO BiJl NUIAXIiB Ta MBHIKOCTI
HAIXO/IKEHHS iX B opraHizM. TOKCHYHICT EIKUX PEYOBUH 3aJICKUTH B IIUIAXIB
HAJXOJDKEHHS iX B opraHizM. OjHa 1 Ta caMma Ji03a OTPYTH, sIKa IMOTpamnuia B
OpraHi3M Pi3HUMH NUISIXaMHU, MOKE BUKJIMKATH HEOIHAKOBUM TOKCUYHHUHN €(EKT.

[Ipu cTeHOkapAii XBOpUM MPU3HAYAIOTH HITPOTIILEPUH y TabjeTkax abo y
BUTJISIZII CIIUPTOBOTO po3uuHy. HiTporminepun mao0pe BCMOKTYETHCS CIIM30BOIO
000JI0HKOI0 poTa (IMia'sI3UKOBOIO AUISTHKOIO) 1 TOMY i€ JOCUTH MBHUAKO. Taka cama
KUIBKICTh HITPOTJIIUEPHUHY, IPUIHSITA BCEPEIUHY, BCMOKTYETHCS OBLIBHILIE 1 10T0
ISl CHOBUIBHIOETRCSA [5].

Ximiyna OyagoBa i Jisi TOKCHYHHMX pPe4YOBHH. BcTaHOBIIEHO, 1O 14
0araTb0X TOKCHYHHUX PEYOBHMH 3aJIeKUTh BIA 1X XiMiuHOi OymoBu. OmHak
3aKOHOMIPHOCTI IIi€1 3aJeXKHOCTI I JACIKMX PEYOBHUH III€ HE BCTAaHOBIICHI.
[loka3aHo, 110 TOKCHYHICTh XIMIYHHX PEYOBHH 3yMOBJIEHA HASBHICTIO B IXHIX
MOJIEKYJIaX NEeBHUX (QYHKIIOHATBHUX TPYI 200 MOABIMHUX 3B'SI3KIB.

barato HeHacM4eHUX CHOJIYK € OUIbII TOKCUYHUMHU, HI’K OJIM3bK1 JO HUX 3a
CKJlaloM HacuyeHl pedoBuHU. Tak, aminoBuit cnupt CH,=CH—CH,OH, sikwuii
HaJIC)KUTh 0 HEHACHUYCHUX CIOJIYK, OUTBII TOKCHYHHMM, HIXK OJU3BKHI O HBOTO 3a
cksaioM Hacuuenuit mpominosuit cnupt CHs—CH,—CH20H.

TOKCHYHUMU € PEUOBUHHU, B MOJIEKYJIaX SKUX MICTATHCS TaKl IPyNH aTOMIB:
=C=0, =C=C, S=, -N=0, — NO; Ta in. [2].

TOKCHUYHICTD ACIKUX OpTraHIYHUX PEYOBUH 3yMOBJICHA BBEJICHHSM JIO CKJIATY
iX MOJIEKYJ aTOMIB XJIOpY, (iIyopy, apceHy, Mepkypito tomio. [IeBHi rpynu atomiB
(—C=C-, —Cg¢Hs, —-CH,—, —NH; Ta iH.), siIKi MICTATbCS B MOJICKYJIaX TOKCHYHHX
PEYOBHH, ITOCUIIOIOTH iX TOKCHYHICTb.

TOKCHYHICTh XIMIYHUX CIIONYK 3aJICKHUTh BiJl iX TOJIOKEHHS y BIAMOBIIHUX
TrOMOJIOTIYHUX psAfax. [3 301IbIIEHHAM MOJEKYISIPHOI MaCH TOKCUYHICTh TOMOJIOTIB
3poctrae. Hampukinan, mpomioHOBa KHCIOTa OUIBII TOKCHYHA, HIX OITOBa, a

MacJjsHa KHUCJIOTa TOKCHYHIIIA 3a HpOl'[iOHOBy.
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AnidaTHuHi CIUPTH MAlOTh OUIBII BUPAXXKEHY TOKCHYHY 110, HIXK 1X 130MepHu
3 PO3TATY’)KCHUM JIAHITIOTOM aToMiB. [liITBepIKEHHSAM ITHOTO € BUIA TOKCHYHICTh
IPOMIIOBOTO 1 OYTHJIOBOTO CHUPTIB MOPIBHSAHO 3 iX 130MepaMHu (130MPOMNIJIOBUM Ta
1300y TUITIOBUM CITUPTAMM ).

[Tapa  OUKIIYHUX ~ BYIVIEBOAHIB  (LIMKJIOMPOIIAHY, UKJI00yTaHy,
IIUKJIONICHTaHy, ITUKJIOTEKCaHy Ta 1H.) TOKCHYHIIIA, HIXK IMapa BIAMOBAHUX iM (3a
KUIBKICTIO aTOMIB KapOoHy) amiaTHYHMX BYIJIEBOAHIB (mpomaHy, OyTaHy,
NEHTaHy, FTeKCaHy TOIIIO).

[3 30UIBLIEHHSM KUIBKOCTI aTOMIB KapOOHY B MOJIEKyJIax CIHPTIB iX

TOKCUYHICTb 3pocTac [2].

1.5. MeToau geTokcurKauii

Jlemokcukayia — 1 TPOIEC 3HENIKO/KEHHS OTPYT 1 MPUCKOPEHHS
BUJIJICHHSI iX 3 opranizaMy. Pi3HI METOIM JETOKCHUKAIl CHPUSIIOTH 3BUILHEHHIO
IUTYHKA 1 KAIIOK B1Jl OTPYTH, SIKa 11I€ HE BCMOKTAjacs B KPOB, & TAKOXK 3BIJIbHEHHIO
KpOBI 1 TKAHUH OPTaHi3My BiJ] TOKCHYHUX PEUOBUH Ta X METAOOIITIB.

3BUIBHEHHSI OpraHi3My BiJI OTPYT BIAOYBA€ThCS BHACHIIOK MOCHJICHHS
MEeBHUX  MNPUPOAHUX  (PI3I0JOTIYHUX  MPOIECiB  (BUKJIMKAHHS  OJIFOBaHHS,
MIPOMHBAHHS IITYHKA, OYUILEHHS KUIIOK, (DOPCOBaHUM Alype3, TIMepBEHTHIIALIS),
IITY4YHOI JETOKCUKAIlli (reMojiani3, NepUTOHIAIBLHUNM Mdiaii3, reMocopoiris,
oOMiHHE TepeTMBaHHs KPOBI1 TOIIO) a00 METO0M aHTUIOTHOI Teparii.

3BUIBHEHHS OpraHi3My BIJ OTPYyT LHMMH METOJaMU IPOBOJUTHCS
crietiaictaMu MeaukaMu. OgHaK XiMIKH-TOKCHUKOJIOTH TTOBUHHI 3HATH MPUHIIUIH
3axX0lliB 1 MpOIEeayp, CHPSIMOBAaHUX HA YCYHEHHA 3 OpraHizMy OTpyT Ta iX
MeTaboJITIB, OCKUIBKM BOHHU TPOBOJSATH JOCHIPKCHHS OJIOBOTHUX Mac, ceul,
Jiani3aTiB Ta IHIIUX PITUH, OJIEPKAHUX Y MPOIIEC] AeTOKCHUKaIIii [4].

JleTokcuKallisi OpraHiamy 3a [0NOMOIOK) AHTHUIAOTIB (IPOTHOTPYT).
JIeTOKCUKallil0 OpraHi3My 3a JIONOMOTOK AaHTHAOTIB CHOYAaTKy MIPOBOJIWIN B

OCHOBHOMY IJId 3HCHIKOIKCHHA TOKCUYHHUX PCYOBUH, K1 3HAXOATHCS B HIJIYHKY.
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[ToTiM aHTHOOTH MOYadM BUKOPUCTOBYBAaTH 1 JUIA 1HAKTHUBYBAHHS TOKCHYHUX
PEYOBHUH Y KPOBI, MAPEHXIMATO3HUX OpraHax TOIIO.

Bukopucranas aHTHAOTIB — €(pEeKTUBHUM CMOCIO JEeTOKCHKaIll TUIBKA Ha
paHHI CcTafii TOCTPUX OTPyeHb. TpuBamicTh Mi€i cTamii 3aleKUTh BiA
BJIACTUBOCTEH TOKCHUYHOI peyOBHHH. [Ipu OTpy€eHHI CIONTyKaMH Ba)KKMX METajiB
AQHTUJIOTH MOXKYTh BUKOPHCTOBYBATHCH 1 Ha MI3HIMIUX CTAIIAX 1HTOKCHUKaIlli. BoHH
MOCTYIOBO 3B'SI3yIOTh KaTIOHH BaKKHX METAIIB, AK1 paHillle HAAIWIUIA B OPTraHi3M 1
YTBOPWIM KOMIUICKCH 3 CYJIbQriIpuibHUMHU TpynaMu (EpMEHTIB Ta 1HIIUX
O1IKOBHUX pedyOBUH [4].

Jlesiki aHTHJIOTH € cCHeuu(piYHUMHU MO0 MEeBHOI oTpyTu. Tomy mig ix
paIioOHAILHOTO BUKOPUCTaHHS TMOTPIOHO 3HATHU, SKAa PEUYOBHHA CIPUYUHUIIA
orpyenHs. [Ipu HenpaBuiabHOMY BHOOpI aHTUAOTY 1 BBEJIEHHI MO0 B OpraHi3M y
BEJIMKIHN J1031 MOXK€ BUHUKHYTU OTPYEHHS CAMUM aHTUJOTOM. ToMy JaH1 KIIIHIKO-
1abopaTOpHOTO (B TOMY YHCHI 1 XIMIKO-TOKCHUKOJIOTIYHOTO) JTOCHIIIKEHHS OTPYT,
AK1 MICTATbCA B OpraHi3Mi, MalOTh BEJIMKE 3HAUYEHHS JJIsl MPAaBHJIBHOIO BHUOOpPY 1
BUKOPUCTAHHSA BIMOBITHOTO aHTUIOTY.

SIK aHTHOOT YacTO BHKOPUCTOBYIOTH AKTMBOBAaHE BYTULIS, i SKOTO
0a3yeTbcst Ha ancopOIii OTPYT y HUIYHKY. 3aBISKH BEJIMKIA MUTOMIM MOBEPXHI
YaCTMHOK aKTHMBOBAaHOTO BYTULIS BOHO aAcopOye OTpyHHI PEYOBHHH, SKi
3HAXOAATHCS B LIUIYHKY, 1 [IUM MEPEIIKOKAE BCMOKTYBAHHIO iX y KpoB [4].

Benuky rpyny aHTHAOTIB CKIIQJal0Th PEUOBUHU, SIKI XIMIYHO B3a€EMOJIIIOTH 3
oTpyramu. B pe3ynbrari 1pOTO BiJIOYBAE€ThCS 1HAKTUBAIS OTPYT, SKi
MEPETBOPIOIOTHCSA HA HEIIKIJIMBI pEUOBUHU 1 BUAUIAIOTHCS 3 OPTaHi3My 3 CEYElo Ta
KaJloM. AHTHIOTaMH MOXYTbh OyTH ¥ CyMillll KUJTBKOX PEYOBHH, SIKI BBOASTHCS B
OpraHi3M y NeBHIN MOCIII0BHOCTI 200 OAHOYACHO.

3acnyroBylOoTh Ha yBary aHTUJOTH, 1110 HAJIEXKATh 10 TPYIU MEPKANTOCIIOIYK
(YHITi0J1, TMMEPKANTOOYPIITHHOBA KUCJIOTA, TIEHIIWIaMiH Ta 1H1m) [4].

OpHrM 3 MPEACTaBHHUKIB MEPKANTOCTIONYK, SIKHA YacTO 3aCTOCOBYETHCS SIK
AHTHIOT, € ynimion (2,3-IMMepKaNTONponaHcyIbQOHAT HaTpiro). Moro Moseky:a

CHzSH-CHSH-CHz-SOgNa'HQO (1 . 1)
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MICTUTh JB1 CyJAbQTiAPWIbHI TPYNH, IO 30aTHI B3a€MOIIATH 3 10HAMHU
MeTaniB. B yTBopeHux crosrykax 3B'SI3KM 10HIB METaJIB 3 YHITIONOM Jy’K€ MIIIHI.

leniyunamin (AMMETWILUCTETH) TAKOXK HAJCKUTh A0 TPYNU aHTHIOTIB, II0
MICTATh CyIbQTiIpHiIbHY rpymy. KpiM TOro, B MOJEKyJ i NEHIUIAMIHY MICTUTHCS
aTOM HITPOTEHY 1 KapOOKCUJIbHA TpyMa. 3aBASKHU 1IbOMY BiH JIETKO YTBOPIOE MIIHI
CMOJYKHA 3 aToOMaMu 0araTbOX MeETalliB, SKi MalOTh TOKCHKOJOTIYHE 3HAYEHHS.
[leninunaMiH BUKOPUCTOBYETHCS SIK aHTUAOT MPU OTPYEHHI CIIOTYKaMU TUTIOMOYyMY
1 MEpKYpIIO.

O

H,N—CH—C—OH
H3C_C _CH3

SH (1.2)
[Teninunamia
Lucmein — cynbpypBMICHA aMIHOKHUCIIOTA, SKa € €(PEKTUBHUM aHTUIOTOM
NP OTPYEHHI OJHO3AMINICHUMH TAJIOTCHOMOXITHUMHU alli(paTUYHUX BYTJIEBOJHIB

(6pomucTHil METHII, HOAUCTHI METHJI, XJIOPUCTUM €THJI TOIIIO).

SH (1.3)
[{ucrein (0-amiHO-B-TIOMPOIIOHOBA KUJIOTA)
[li rajoreHONnoXigHi YTBOPIOIOTh 3 LUCTEIHOM KOH'IOTaTH, y CKJIajl SKUX
BOHU 1 BUJAJISIOTHCSA 3 OpraHiaMy 3 cedero. [3 301IblIeHHSIM KUIBKOCTI aTOMIB
rajJlorTeHIB y MOJIEKYJaX TaJOT€HONMOXITHUX BYIJIEBOAHIB €(QEKTUBHICTh il
[UCTETHY K aHTUAOTY 3MEHIITYEThCA.
EdbexTuBHUM ~ aHTHAOTOM  TPU  OTPYEHHI  JAWTaJIOT€HONOXITHUMU

anipaTUYHUX BYTJIEBOIHIB € AyemuiyucmeiH.
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AHTHUIOTAMH MOXYTh OyTH 1 JesKi pPEYOBHHH, SIKI YTBOPIOIOTh
BHYTPIITHROKOMITJIEKCHI CIIONYKH (xenatu). 11100 Taki aHTHAOTH MOTJIA TPOHUKATH
B KJIITUHU 1 MIBUAKO BUBOJUTH 3 OpraHi3My OTPYHHI METal, BOHU ITOBUHHI MaTH Y
CBOEMY CKJIaJli TIEBHY KUIbKICTh aTOMIB TJPOTreHy, 3/[aTHUX 3aMIlyBaTUCh 10HAMU
OTpYHHHUX MeTadiB ab0 yTBOPIOBAaTH BOJHEBI 3B'SI3KH. Taki aToMH TiApOTeHY
MOBUHHI MICTUTUCH y neBHUX (pyHkiioHansHux rpynax (-OH, —COOH, —SH, —
NH;) xemaroytBoprorounx aHTUAO0TIB. [Ipu 1mbomy micis 3B'i3yBaHHS TOKCHUHUX
HOHIB y MoOJIeKyJaX TakKuX AaHTHJIOTIB Ma€ 3aJMIIUTACh Xo4ya O OJUH aToM

rigporeny [4].

1.6. MeTa00.1i3M 1y:KOPiTHMX CIOJIYK

PedoBuHM, sIKI HaIXOASATh B OpraHi3M 3 DKEI0, a TaKOX JIKapChKi Ta IHIII
CIIOJIYKH, 1]l BILTUBOM (DEPMEHTIB 3a3HAIOTh PI3HOMAHITHHUX MEepETBOPEHb. [Iporec
MIEPETBOPEHHS PEYOBHUH, IO HAJINAIUIM B OpraHi3M, HA3UBAETHCS Memado1izmom,
abo Oiompancghopmauicro, a PEUOBUHU, SIKI YTBOPIOIOTBCS B PE3yibTaTl IUX
MIEPETBOPEHD, — Memadonimamu.

binku, xupH, ByriaeBoAr, TOPMOHH, BITAMIHMA Ta AESKI 1HII PEUOBHUHH, SIKI
HAJXOJsTh B OpraHi3M, BIACTHBI oOpraHizmy. BoHu € mxepernom eHeprii abo
CTPYKTYpPHUMHU €JIEMEHTaMH IS CTBOPCHHS KIITHH ToIo. BmacTuBi opraHizmy
PEUYOBUHH, SIK1 3a0€3MEUYIOTh KUTTEAISUIBHICTh OPraHi3My, 3a3HaI0Th METa00II3MYy
3a ONMOMOTror0 creruiyHux pepMeHTHUX cucteM [1].

KpiMm BnacTUBUX OpraHi3My pe4yOBUH B HHOT'O MOXYTh MOTPAIUISITH JIIKAPCHKI
npenaparu, XapuoBi J0OABKH, XIMIUHI 3aCO0M 3aXUCTy POCIHH, 3aCO0M MOOYTOBOI
xiMii Ta 0araTo IHIIMX pPEYOBWH, MIO0 HE BIACTUBI Opra”izMmy. BoHu He
3a0€3Meuy0Th OPraHi3M €HEpri€lo, IKy MOTpeOyIOTh BCl (POPMHU KUTTEIISIBHOCTI, 1
HE TEPETBOPIOIOTHCS HA KOMIOHEHTH KJITHH 1 TKaHWH. 3a TMEBHUX YMOB IIi
PEUYOBHMHU MOXXYTh MOPYIIYBaTH HOPMaJIbHI MpOILECH MeTaldoIi3My OLIKIB, KHPIB
Ta IHIIMX BJIACTUBUX OPraHi3My CIIOJIYK, BUKJIMKATH OTPYEHHS 1 HABITH CMEPTh.

Taki pe4oBUHM HA3UBAIOTHCS UYHCOPIOHUMU, 200 KCeHODiomuKamu.
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[lepeBakHa OUTBIIICT METAOOMITIB MEHII TOKCHYHI, HDK YYXXOPITHI
PEYOBHHM, 3 IKUX BOHU YTBOPUIMCH. MeTa0OoIITH JIETKO BUBOJATHCS 3 OPTaHi3MY.
Tomy meTabomi3M JTIKapChbKUX PEYOBUH 1, OCOOJUBO, OTPYT € OJHHUM 13 HUIAXIB
neTokcukaii [1].

®i3uyH1 1 XIMIYHI BJIACTHBOCTI OLIBIIOCTI METAOOJITIB BIIPI3HAIOTHCSA BIJ
BJIACTUBOCTEH UYKOPIHUX CIIONYK, 3 SIKUX BOHU YTBOpWIHCS. ToMy MeToau
BUJUICHHS  YYy)XOPIIHUX  PEYOBMH 3  OIOJOTIYHOrO  Mmarepiamy,  SKi
BUKOPUCTOBYIOTBCS B XIMIKO-TOKCHUKOJIOTIYHOMY aHalli3i, B 0araThOX BHIMaJKaXx
HEeTPUJIaTHI 1711 BUAUICHHS iX METa0OITIB.

JUIs. TOBHIMIOTO YSIBIEHHS MNP0 KUIBKICTh OTPYTH, SKa CIHPUYHMHHIIA
OTPY€EHHS, Mg dYac XIMIKO-TOKCHKOJIOTTYHOTO aHaji3y CliJ IPOBOJUTH
11eHTU(IKAIII0 1 KUIbKICHE BU3HAYEHHS HE TUIBKM OTPYWHOI pPEYOBHHM, a U ii
MeTraboinitiB. OJHaK METOAW BIJIKPUTTA 1 KUIBKICHOTO BH3HA4YEeHHS OaraThox
MeTaboIiTIB, IK 1 MeTabodi3M OUIBIIOCTI JIKAPCHhKUX PEYOBHH 1 OTPYT, IIE HE
BUBYCHI a00 BUBYECHI HEJOCTATHRO [1].

Po3pobka MeromiB aHamizy MeTa0OJNITIB JUisi BU3HAYECHHS OTPYT Mae
TEOPETHYHE 1 IPAKTUIHE 3HAYCHHS, OJTHAK ITOB'sI3aHa 3 IEIKUMHU TPYIHOIIAMHU.

OcCHOBHI TPYAHOIII TpU AOCTIHKEHHI METa0O0MITIB MOJATAIOTh Y TOMY, IO
METa0OJIITH MICTATHCA B O1OJIOTIUHOMY MaTepiaidl B MaJUX KUIBKOCTSX 1 IS iX
aHaji3y noTpiOHi cremianbHl MeToau. Tomy 3 00'€KTIB 010JI0TIYHOTO TOXOKEHHS,
Kl MICTATH PI3HI 3a XIMIYHUM CKJIAJOM 1 BJIACTMBOCTSIMU PEUOBMHHU (OLIKH,
MNPOJIYKTU iX po3maay TOIIO), Ba)XXKO BHAUIMTH METa0OJITH KidbKicHO. Jlid
BUJIUICHHS METa0oJITIB 3 OIl0JIOTIYHOTO MaTepiany Tpeda KOPHUCTYBaTHCH
METOJaMH, 110 TIOB'SI3aHI 3 TMPOBEACHHSAM CKJIQJHHUX, a 1HOAI W TPYJAOMICTKUX
oreparlii, mj yac SKMX MOXK€ BTpauyaTUCh MEBHA KIJIbKICTh IUX PEUYOBUH.

Merabomniti, BUAUICHI 3 O10JOTIYHOTO Matepiany, Tpeba MOCHIIUTH 3a
JIOTIOMOTO0 BIJIMOBITHUX PEAKIIH 1 METOIIB, @ PE3yIbTaTH JOCIIKEHb MOPIBHITH
3 pe3yibTaTaMM JOCIIKEeHb Mepe0adyBaHuX CIONYK. TakuxX CIOMyK y OUIBIIOCTI
BUIIAJKIB HEMAE B XiMiUHHUX aboparopisx. Ix Tpe6a 106yTH CUHTETHYHO, 2 CHHTE3

nepeadavyBaHuX METaO0OJITIB, SIK MPaBUJIO, JOCUTh CKJIaJHHU. TOMy MNUTaHHS
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JOCTIIKEHHSI METa0OITIB MOBUHHI BUPIIIYBATUCh CHUIBHO XiIMiKaMU-aHATITHKAMHU
1 XiMmikaMH-CHHTEeTUKamu [1].

Metabo113M 4yKOpIIHUX CIONYK (JIKapChKUX IperapariB, OTPYT TOIIO) B
Oprasi3mi JoAeld 1 TBapWH BiIOYBAa€TbCA IiJl BIUIMBOM (DEPMEHTHHX CHCTEM.
binpmricte oTpyT MeTaboi3ylOThCs B MEUiHIN, SKa MPOAYKYE 3HAYHY KUIBKICTh
dbepmenTiB. Lli hepMeHTH JOKaTI3YIOTHCA B MITOXOHIPISAX, MIKPOCOMAX, JIi30COMax
KIIITUH TediHKH. MeTabomiTH, 1m0 yTBOPIOIOTHCS B TEUiHIl, HAAXOAATh y KOBY,
MOTIM y KMIIIKHA 1 BUBOJSATHCS 3 KajJoM a00 HAAXOAATh Yy HUPKH 1 BUIUISIOTHCS 3
cedyero. MeTabodi3M Yy>KOPIIHMX CIOJIYK YacTKOBO BIJOYBAa€TbCS B HHpKax,
JIETEHAX, CTPABOXO/I1, IIKIp1 TOMIO.

MerabonizM € OJHMM 13 [UISXIB  JI€3aKTUBallli  (JIe3MHTOKCHUKAIIIT)
YYy>KOP1THUX CIIOJIYK B OpPraHi3mi.

AJe y nesikux BUIMAJIKaxX METa0O0ITH MOXKYTh OyTH OLIbIII TOKCHYHUMHU, HIXK
qy)KOpigHI ~ CHOJYKHM, 3  SKMX BOHM  yTBOpWIHMCh.  Bimomo, 1o
reKCaMeTUJICHTETpaMiHy HE BJIaCTHBa aHTHOAaKTepiaibHa aKTHUBHICTh, a WOro
MeTaboiT (popmManbaeriy BUSBISIE TaKy aKTUBHICTh 1 € TOKCUYHUM. MeTUIOBUI
CHOUPT Ma€ 3HAYHO MEHIIY TOKCUYHICTb, HIX (hOpMasbJETi], IKUi € MeTadoIITOM
1IbOTO crupTy. B mporiieci MeTabos1i3My KoJIeTH MOXKe MepeTBOPIOBATHCH HA O1JIBII
TOKCUYHUN Mop(iH. XJIOpairigpar BUABISE CHOTBOPHY IO TUIBKK MICIHS
MEePEeTBOPEHHST KOro Ha OUIbII TOKCHUYHHUI METadoMT — TPUXJIOPETAHOJ.
Merabosmitom ¢eHaleTuHy € MapaneraMmosi, SKUHW Mae OUIbIl BUPAXKEHY
(hapMakoJIOriyHy 110 Ha OpraHi3M, HiX ¢eHaueTuH. Takux mpUKIaaiB yTBOPEHHS
MeTa0oJIITIB, OB TOKCUYHUX, HDK UYKOPIAHI CHOJYKH, MOKHAa HAaBECTHU yKE
6araro [1].

TOKCHYHIMIMMU, HI)K BUXIAHI PEYOBUHH, € MPOAYKTH JIETAIHHOTO CHUHTE3Y.
[lin 4vac sremanvhozo cunme3y 3 TPOCTUX YYXKOPITHUX CIIOJIYK B OpraHi3mi
YTBOPIOIOTHCS CKJIAMHINI CHOJYKH, SKMM BllacTMBa TOoKcuyHa mis. lle moxkHa
MOKa3aTH Ha TaKOMY MPUKJIIA/Ii: HETOKCHYHA (DTOPOIITOBA KHCIOTA F—

CH>—COOQOH B opranizmi NepeTBOPIOETHCS HA TOKCUYHY (PTOPIUMOHHY KHUCIIOTY:

22



HOOC—CH—C(OH)—CH,—COOH.

|
F  COOH (1.4)

Ha wmetabomizM  4yKOpiZHHUX CHOJYK BIUIMBAIOTH Pi3HI  (haKTOpH.
MeTtaboi3M OJTHUX 1 THX CaMHUX YY>KOPITHUX CIOJYK B OpraHi3Mi JIIOJeH MoXe
BiIOyBaTHUCA HE TakK, SK B OpraHi3Mmi JAESIKUX TBapuH. 3MIHH MeTabomi3My
YY>KOPITHUX CIIOJYK MOXKYThb 3ajie’KaTh BIJ BIKY, CTaTi, XapdyBaHHS, PI3HUX
3aXBOPIOBaHb, CTPECOBUX CTaHIB, HASBHOCTI IHIIUX YYKOPIIHUX CIIOIYK B
oprati3mi Touio [4].

VY mepmriit ¢azi meTabomi3My mij] BILIMBOM (EPMEHTHUX CUCTEM UYKOPITHI
CIIOJIYKH MOXYTh OKHCHIOBATHCh, BITHOBIIOBATUCH, T1JIPOJII3yBAaTHCh, 3a3HABATH
Jie3aMiHYBaHHSI, JIe3JIKITYBaHHS, 1eCyIb(yBaHHS Ta 1HIINX MIEPETBOPEHbD.

OkuCHeHHSI 4Y:KOpPigHUX cnojyk. [li1 yac OKMCHEHHs ]l BIUIMBOM
(epMeHTIB BIIOYBA€THCS MMEPETBOPEHHS 0ararbOx 4YYKOPIIHMX CIOJYK Ha iX
MeTa0oJIITH, SKI MICTSATh TIAPOKCHIbHI (CHUPTOBi, (peHOJIbHI) rpynu. ToMy Taki
peakilii OKMCHEHHS Ha3UBAIOThCA peaxuyiamu 2iopokcuiyeanus. 1lpu OKUCHEHH1
JESKUX YYKOPITHUX CIIOIYK, IO MICTATh HITPOTeH 1 CyIb]yp, YTBOPIOIOTHCS
OKCHJIY Ta 1HIII CTIOTYKH.

ligpoxcuioBanHa apoMaTHYHMX cnouayk. IIpu okucHeHHl OeH3eHy B
opraHi3mi TiJ BIUIMBOM (DEPMEHTIB YTBOPIOETHCA (PEHOJ, a TPU OKUCHEHHI
HadTaniny — HaTONH.

OH OH

OH

(1.5)
deHon a-HadTON B-vadron
[IponykTt okucHeHHs (TIApPOKCUITYBaHHs) OeH3eHy 1 Hadrtaniny (deHorn 1
Ha(TOIM) BUAUIAIOTHCS 3 OpraHi3My PiI3HUMHU MIJITXaMHU.
B ankinpHUX MOXiTHUX OCH3EHY OKUCHIOETHCS HacaMIlepe]l alKiJibHA IpyIia.

Tak, TomyeH (METHJIOEH3E€H) OKHCHIOEThCA JO OCH3WUJIOBOTO CHOUPTY, MpH
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MOTAJIBIIIOMY OKHCHEHHI SIKOTO YTBOPIOETHCSI OEH3EHOBA KUCIIOTA, SIKA BUAUISETHCS

3 OpraHi3My Yy BUTJISIII KOH'IOTaTIB.
CHs CH,OH COOH

[O] [O]
(1.6)
Tonyen benszuiioBuii criupt benszenosa kuciaora

[Ipy HasSBHOCTI KUTBKOX aTOMIB KapOOHY B OIYHOMY JIAQHIIOTY alKUIBHUX
MOX1THUX OEH3EHY TAPOKCHIIYyBaHHS MOKE B1OyBaTUCh OIS Pi3HUX aTOMIB LIOTO
naHiora [4].

ligpokcnioBaHHA AMINUKIIYHUX CIOJYK. ATIIUKIIYHUMU HAa3UBaIOTHCS
CIIOJIYKH, SIKI MICTSITh KUJIBIIS 3 aTOMIB KapOoHy (KpiM O€H3eHY Ta MOro MOX1THUX).
B opranizmi aginuKkIigyHl peYOBUHU T1APOKCUIYIOTHCS 3 YTBOPEHHSIM BIIINOBIIHUX
crupTiB. Llpkimorekcan MeTaboi3y€eThCs B IIUKIOTEKCAHOI 1 IIUKIOTeKCaH 1101-1,2.

Ko crosyku MICTATh QMIUKIIUHI Ta apOMaTH4YHI IIUKJIM, TO HACHUYCHE
(ayIMKIIIYHE) KUIbLIE TIAPOKCHIIYETHCS JIETIIE, HI)K apOMaTHYHE.

liapokcusroBaHHsI apoMaTHYHUX aMiHiB Ta iX NOXiIHHUX. AHUTH €
aMIHONOXIHOK OeH3eHy. B opraHi3mi mig BIUIMBOM (PEPMEHTIB aHLIIH
TAPOKCUITYETHCS 3 YTBOPEHHAM 0-, M- 1 N-aM1HO(EHOJIIB.

AHUTIH TakoX MOXE OKHCHIOBAaTHCh MO amiHorpymi. [lpu mpomy sk
MEeTa0oJIIT YTBOPIOETHCS (PEeHUIrapoKcHiIaMiH abo HiTpo3oOenszeH. Llel mporec

MeTabo0J113My HAJIEKUTH 0 Tak 3BaHOTO N-T1IpOKCHUITyBaHHS:

NH, HN-OH N=0
— —
(1.7)
AHIiTIH denin- Hitpo3obensen
rApOKCUIIaMIH

Crionyku, B MOJIEKYJax SIKHX MICTUTBCSI aTOM HITPOTeHy abo cyibdypy, Hija

BIUTUBOM (DEPMEHTIB MOXYTh OKHCHIOBAaTHCh B Oprasizmi 3 yTBopeHHsSM N-

24



OKCHJIIB, CyJIb(GOKCUAIB a00 Cynb(pOHIB. 3aIeKHO BiJ] aTOMIB, 5IKI OKUCHIOIOTHCS,
nporec MeTadoni3My noastioTh Ha N-okucHeHHs 1 S-okucHeHHs [4].

OxkucHenHsi cnupTiB i aawgerigiB. I[lepBuHHI cnupTH (€TUIOBHIA,
OyTuIOBUH, OCH3UIIOBHI TOIIO) 3a JOMOMOTOI0 (DEPMEHTY aJIKOTOJIBAETIIPOTEeHA3H,
SKa JIOKATI3YeThCS B TIEUIHIN, HUPKaX 1 JIETEHSX, OKHUCHIOIOTHCS Y BIJMOBIAHI

aITbIET1 .
0

R—CH,0OH —[9]—> R—C</
H (1.8)

AJIKOTOJBACTIAPOreHa3a CCABIIB Ma€ HE3HAYHUM BIUIMB Ha METUJIIOBUU
CHUPT, SIKUH MeTaOO0JII3y€eThCS MEPEBAXKHO 3a JOIMOMOIOK KCAHTMHOKCHJIA3U 1
karanazu. Il BIIMBOM LMX (PEPMEHTIB METHJIOBUN CIHPT MEPETBOPIOETHCS HA
dhopmanbaeri.

BTopuHHI CMpTH OKMCHIOIOTHCA B OpraHi3Mmi JI0 KETOHIB 3a JOMOMOTOIO
ankoroypjaeriaporesazu. [Ipore MBUIKICTH OKUCHEHHS IIUX CIHMPTIB B OPraHi3Mi
3HAYHO MEHIIA, HI’K IEPBUHHUX. BUIIl BTOPUHHI 1 TPETUHHI CIIUPTH OKUCHIOIOTHCS
B OpraHi3mi NOBUIBHO.

OkuCHeHHSI ajbAeriiB. AlbAeriiu apoMaTUYHOTO 1 ami@aTUYHOrO PAIIB
MiJ BIUIMBOM (EPMEHTIB OKUCHIOIOTHCS 10 BIAMOBIAHMX KapOOHOBHX KHCIIOT.
benzanpaerii miJg BIUIMBOM albJAETIIOKCUIA3U TEPETBOPIOEThCS HA OEH30MHY
KHUCJIOTY. XJIOpajiriJipaT MijJ BIUIMBOM ajbICT1IJETIAPOTeHA3u METa00I3YEThCS 3
YTBOPEHHSAM TPHUXJIOPOLUTOBOI KUCIOTH [4].

BinHoBienHst uyskopigHux cmoayk. KpiM okuCHIOBaJIbHUX (DEPMEHTHUX
CUCTEM y TICHIHIll, HUPKAX, KPOBI MICTATHCSI (DEPMEHTHI CUCTEMH, K1 3yMOBIIOIOTh
BIJIHOBJICHHSI YYXKOPIAHMX CHOJyK B opradizmi. Li depmentHi cucremu
KaTaJli3yIOTh BITHOBJICHHS apOMAaTUYHUX HITPOCIOJIYK B aMIHH.

3a pmomomororo  (QgepMeHTIB  (pemykra3) BiIOyBa€ThCS — BIHOBIICHHS

HITpOOEH3EHY B aH1JIIH, N-HITPOOEH3EHOBY KHUCIOTY, N-aMiHOOEH3€HOBY KHUCIOTY 1

T.HO.
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BinHOBNEHHS HITPOCHOIYK B aMiHU BiIOYBAa€TbCsA 4Yepe3 YTBOPEHHS Py

OPOMDKHUX MpoAykTiB. lle MoOXHa mokasaTH Ha MNPHUKIAAl BiIHOBJICHHA M-

JTUHITPOOCH3CHY:
NO, NO NH-OH NH,
i NO, NO, NO, NO, (19)
Mertanu- MertaniTpo3so- Meranitpo- MeTtaHiTpo-

HITpOOEH3€H  HITPOOEH3eH (EHUITAPOKCUIIAMIH — aHUIIH

[lix BrumMBOM BIANOBIAHUX (EPMEHTIB B OpraHi3Mi BiJOyBaeThCs
BITHOBJICHHSI JUCYJIbGIIIB, CYIb(OOKCHIIB, N-OKCHIIB, T1APOKCAMOBUX KHUCIIOT Ta
PAY IHIIUX Y4Y>KOPITHUX CTIONYK [4].

LigpoJii3 vyxopinHux cnojyk. B opranizmi psj 4yKOpIIHUX CHONYK, JO
SAKUX HajexaTh €CTepPH, aMiaH, TIAPOKCaMOB1 KHCIIOTH, KapOaMaTu, HITPWIU Ta
1HIIl pEYOBUHHU, MiJ BIUIMBOM (PEPMEHTHUX CUCTEM 3a3HAIOTh TIPOI3Y.

[lin BMIMBOM TiAPOMITUYHHUX (DEPMEHTIB, AKI MICTIATHCS B IUIa3Mi KpOBI,
B1IOyBa€ThCS TiApomi3 ecrepiB 1 amimiB. [lig BIUIMBOM ecTepasu ecTepu
PO3UICTUIIOIOTHCS HA BIAMOBIIHI KUCIOTH 1 COUPTU. B opraHi3mi JI0MHU 1 TBApUH
riApOMTHYHI (EPMEHTH, SKI 3HAXOMSThCS B PI3HUX TKAHUHAX 1 O10JOTIYHUX
plIMHAX, MOXYTh JISITH HEOJHAaKOBO. Jloka3oMm IbOro € Te, 110 B IJIa3Mml KpPOBI
KpOJIIB aTPOIIH 1 HOBOKAiH IIBUAKO TiJIPOJI3YIOThCS, a B IUIa3Mi KPOBI1 JIFOJAMHU
BOHU 30BCIM HE T1JPOTI3YIOThCS.

B opranizmi amiau mig BmiMBOM (epMEHTIB (amifa3) Tiaposi3ylOThCs.
OpHak TIAPOTITUYHE PO3IICTJICHHS aMijlliB  BiJOYBA€ThCsl TOBUIBHINIE, HIXK
PO3IIECTUICHHSI €CTEPIB i1 BILTMBOM €CTepas.

Je3ankinyBaHHsi, JAe3aMiHyBaHHA i JecyjabQyBaHHA 4YY/KOPiXHHMX
CNOJIYK. Psn d9yXOpiHUX CHOAYyK B OpraHi3mi IMiJl BIUTUBOM BIIMOBITHUX

(hepMEHTHHUX CHCTEM J€3aMIHYIOThCS, AC3ATKUTYIOThCS 1 1eCyIbyroThes [4].
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Je3ankinyBanHsa (aeanxinyBanHns). [Ipu nesankimyBaHHI BiOyBaeTbCs
BIIIIETIJICHHS AKITBHUX TPYII, SKi 3HAXOAATHCSA B MOJIEKYJIaX Uy>KOPITHUX CIIOTYK.
Haituacrime ne3ankiyBaHHS 3a3HAIOTh CHOJYKH, IO MICTATh ajJKUIbHI TPYIH IPH
aTOMax OKCHIeHYy, HITpOreHy Ta Cyiab(dypy. 3alexkHO BiJ IIbOTO MPOILECU
BIJIIICTJICHHS alIKUTbHUX TPYI B MOJIEKYJ OPTaHIYHUX CIIOJYK MOJUISIOTHCS Ha
O-, N- ta S-ne3ankinyBanss. [Ipu ne3ankiayBaHHI Ha3BaHUX CHOJIYK YTBOPIOIOTHCS
BIIMOBITHI (DEHOIHM, aMiHH Ta Ti0JH (TiIO()EHOIH 1 TIOCTIUPTH).

O-oezankinyeannsa. Ilpouec O-ae3ankiiyBaHHS MOXHA [OKa3aThd Ha
npukiaal ¢enanetuny. Ilin yac O-ne3ankutyBaHHS (DEeHALETUHY YTBOPIOIOTHCS

napaneramigopeHon (mapamneramMos) 1 aeTalbAeri/I.

H
N CH;

T

0
HO (1.10)

[Tapaneramon
nsxom O-Ae3ankulyBaHHS B OpraHi3Mi BiIOyBa€TbCS MEPETBOPEHHS

KoJieTHy Ha Mop(iH.
HO

HO (1.11)

Mopdin
N-oezanxinysanns. UyKOpiaHi CHONYKH, SIKI € BTOPUHHUMHU 1 TPETUHHUMU
aMiHamMHu, B oprani3Mmi 3a3HaioTh N-zae3ankinyBaHHs. B pesynbrari 1bOro
VTBOPIOIOTHCS ~ BIAMOBIAHI ~ aMiHM Ta  ajpAeriad. Tlak, JUMETWIaHLIIH
MeTa0oJI3y€eThC 3 YTBOPEHHAM METHIIAHUIIHY, SIKUM MEpEeTBOPIOETHCA HA aHUIIH 1

dhopmanbaeri.
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HsC CHj

N/
N HN—CH,

NH,
0—0—0~
(1.12)

B opranizmi N-zae3ankinyBaHHS 3a3HaIOTh MOP(IH Ta HOTO MOXI1/IHI.

S-oezanxinysanna. Ilin BIDIMBOM  BIAMOBITHUX (EPMEHTIB TiOeCTEepHU
3a3HAIOTh S-/I€3aJKUTYBaHHS 3 YTBOPEHHSM TIOCIHMPTIB 1 alberiaiB [4].

Je3aminyBanHsl. Psg  dyXopiTHUX CIOJNYK, SKI MICTATh TEPBUHHI
aMIHOTPYNH, MiJ BIUIMBOM (DEPMEHTIB 3a3HAIOTh Je3aMiHyBaHHS. B pesynbTaTi
IbOTO BIJl MOJIEKYJIM PEYOBHMHU BIAIICIUIIOETHCS aMIHOTPYyNa y BUIJISI aMOHIaKy.
Opgnum 3 mpemnapatiB, SKUM Je3aMiHYeTbCA, € (EeHamiH, SKUW MiJ BILUTUBOM
(epMEHTIB MEUIHKU MEPETBOPIOEThCA Ha (heHUIAleTOH 1 aMoHiak. barato iHmmx
YY)KOPITHUX CHOJNYK, SIKI MICTATh NEPBUHHY aMIHOTPYITy, TAKOX J1€3aMIHYIOTHCS B
OpraHi3mi.

HecyabdyBanns. Jleski 4yKOpiAHI CIOIYKH, SIKI MICTSTh aTOMH CyJIbpypy
(iHCekTHULIUHU, Ti00apOiTypaTH, MOXiaHI (DEHUITIOCEYOBHHH TOIIO) MijJ BILUTUBOM
(bepMEHTIB TIEPETBOPIOIOTHLCS HA BIAMOBIAHI OKCUIE€HBMICHI aHAJIOTH. Y TaKUX

CIOJIYKax aTOMH CyJIb(Pypy 3aMIIYIOTbCA aTOMaMHU OKCUTEHY.

1.7. Ilpouecu koH'trorauii

Y napyriii a3l merabomizMy BiIOyBa€TbCS KOH'IOTAIlisl METa0OIITIB 3
JESKMMHU PEUOBUHAMH, 110 MICTATHCS B OpraHi3mi. Peakiii KoH'toraiii € peakuisamMu
OlocuHTe3y. B pesynbrari peakiiii KoH'tOraimii B OpraHi3Mi YTBOPIOKOTHCS
KOH'IOTaTH, SIKI € OUIBII TOJSAPHUMHU, Kpalle PO3YMHHUMH Yy BOJIl Ta MEHII
TOKCUYHUMH, HIXK YYXOPIJIHI CIONYKH. ToMy B pe3yJsibTaTi MPOIECiB KOH'FOraiii
BiIOYBAETHCS 3MEHIICHHS TOKCHYHOCTI UYYXOPITHUX CIHOJNYK (JKapChKUX
MpenapariB Ta OTPYT) 1 30IBIICHHS MIBUAKOCTI BUAUICHHS 1X 3 opraHizmy. OTxe,

peakIii KoH'torallii € peakifisiMi IeTOKCUKarlii [5].
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AKTHUBHICTD JIeIKUX (PEPMEHTIB 3aJICKUTh HE TUIBKH BIJ IXHIX CKJIamy 1
CTpYKTypH. € (hepMEHTH, aKTHBHICTh SKUX 3aJICKUTh BijJl HASBHOCTI TIEBHUX TPYIl
(a60 Mosekys) HEeOUIKOBOI MPHUPOJHU, IO Ha3UBAIOTHCS Koghaxmopamu. B poii
KO(aKTOpiB MOKYTh BUCTYIATH CKJIAJHI OpPraHiuyHl PEUYOBUHU, SIKI HA3UBAIOTHCA
koepmeHTaMu, ab0 HOHU METaiB.

Kogepmenmu — 11¢ HU3BKOMOJIEKYJISIPHI OPTaHIYHI CHOJYKH (TIEPeBa)KHO
MOX1/THI BITaMiHiB), SIK1 3yMOBIIIOIOTh aKTHBHICTh (DEPMEHTIB.

IIpu koH'toramii kodepmeHTamMH (IIEPEHOCHUKAMHM TPYN aTOMIB) MOXYTh
oyrn Y 1d-raokypoHoBa kuciora (ypuauHaudochaTrIroKypoHOBa KHCIIOTa), S-
afgeHo3wiMeTioHiH, anetTui-KoA (KoA-nmanroreinageHinnykineotuaaudocdar) ta

iH. [5].
COOH

| OH (1.13)
Y AP-T11r0KypOHOBA KHCIIOTA

Kon’wramissi 3 TJIHOKYPOHOBOKW KHCJIOTOK. [JIIOKYypOHOBa KHUCJIOTa

CsH1007 HanexuTh A0 YpPOHOBUX KHUCIOT (MPOAYKTIB OKHUCHEHHs aiibio3). [lpu

YTBOPEHHI YPOHOBUX KHUCJIOT TE€pPBUHHA CIIUPTOBA IpyIa ajbJ03 OKUCHIOETHCS J10

KapOOKCUJILHOT TPYIH, a ajbJeTi/IHa TPyIa 3aJIUIIAE€THCS HE3MIHHOI. Y TBOPEHHS

TJIFOKYPOHOBOT KUCIIOTH 3 TIIOKO3U BIIOYBA€ETHCS 33 CXEMOIO:

CHO
H————OH
o H———OH

H H g
HO———H g H——OH

H————OH H———0H

H H———OH

CH,0H COOH (1.14)
['moko3a ['mrokypoHOBa Kuciora
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YpoHOBI KHCIOTH (TJIIOKYpOHOBA, MAaHYPOHOBA, TaJlaKTypOHOBa) €
KOMIIOHEHTaMU 0araTbOX IMOJicaxapuiB, OJirocaxapuaiB Tomo. B opranizmi
BUJIbHA TJIFOKYPOHOBA KHCJIOTa YTBOPIOETHCS TiJT Yac (PepMEHTATUBHOTO T1JIPOJIi3y
Y AD-r1i0KypOHOBOT KUCIOTH, JESKUX TTFOKOMPOTEIAIB Ta IHIINX PEUYOBHUH.

['mokypoHOBa KHCIIOTa YTBOPIOE 31 cUpTamu, (eHonamu, KapOOHOBUMU
KHUCIIOTaMH, TioJlaMH, aMiHaMHM KoH'toraTu. IIpoaykTu B3aemojiii TIIIOKYpOHOBOI
KHUCIIOTH 3 Ha3BaHUMU PEUOBHHAMH HA3MBAIOTHCS 210KYpOHioamu. ['MOKYpOHIIU
YTBOPIOIOTHCS MEPEBAXKHO B TEUIHII, a TAKOXK y HUPKaX, MIKipi, CTPABOXO/1 TOIIO.
['mokypoHOBa KHCJIOTa 3 JACSIKUMH HITPOT€HBMICHUMHU CIIOJyKaMH (amMiHaMH,
amijaMu, TOXITHUMHU KapOaMiHOBHX KHUCJOT, HITPOT€HBMICHUMH T'€TEPOLUKIAMHU

TOII0) yTBOPIOE€ N-TIIOKYpOHiU. Y TBOPEHHS TJIFOKYPOHI/IIB MOKHA MOJJaTH TaKOIO

CXEMOIO:
NHCeHgOG NHCGHQOG
SO,NH; SO,NH;, (1.15)
AHUTIH AHUTIH- Cynsganuamin Cynbdaninamia-
TIIIOKYPOH1T TJIFOKOPOHIT

TiopeHonn Ta 1HII OpraHiuyHi CHOJYKH, MOJEKYJIH SKUX MICTSITh aToM
Cynb(ypy, YTBOPIOIOTH 3 TITIOKYPOHOBOIO KHUCJIOTOIO 3-TIIOKYPOHIIH.

['mokypoHigu mix  BIUIMBOM — (EPMEHTY  [B-TIIIOKYPOHIIa3u  MOXKYThb
TAPOTI3yBaTUCSA 3 YTBOPEHHSIM TJIFOKYPOHOBOI KHUCJIOTH 1 BIJIIIOBIIHOT PEYOBHUHH,
sIKa paHillie BCTymnaaa B peakilito KOH'IOTaIlli 3 €0 KUCIOTOO [5].

MeTuayBannsi. B opranizMi MeTWJIyBaHHS MOXYTh 3a3HaBaTH aMiHH,
(dbenonu 1 Tionu. B pe3ynbrari MeTUIIyBaHHS YTBOPIOIOTHCS BianoBigHi N-, O- 1 S-
MeTUIbHI KOH'tforatu. [lim dYac MeTWIIyBaHHS UYXKOPITHUX CIOJYK Ta JEIKUX
MeTa0oJIITIB IEPEHOCHUKOM METHIIBHUX I'PYI € KOPEepMEeHT S-aIeHO3MIMETIOHIH. 3

y4acTI0O METWJIbHUX Tpyln UbOro KO(QEepMEHTY BiIOyBa€TbCs METHIIyBaHHS
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HA3BaHMX BHUIIE CHONYK. Peakmii MeTwiayBaHHA BiAOYBalOThCSA IIiJ BILIMBOM
dbepMeHTHHX cucTeM (MeTunaTpancdepas).

N-memunysanns. Ilin yac N-mMeTunyBaHHS  MeTWIbHA rpyna  3-
aJICHO3UJIMETIOHIHY Mia BIUIMBOM N-meTuntpancdepasu NpUETHYETHCA 10 aTOMIB
HITPOTE€HY METa0O0JIITIB 200 YyKOPITHUX CITOTYK.

O-memunysanna. 1lporo TUmy KoH'toramii 3a3HaIOTh CIOJIYKH, SIKI MICTSITh
¢denonpHi rpynu. [lix BrummBoM pepmenTiB (O-MeTuntpancdepas) METUIbHA TpyTa
KopepMeHTy S-aJIeHO3UIMETIOHIHY MPHUETHYETHCS 10 aTOMIB OKCUTE€HY (DEHOIBHUX
rigpokcuiiB. Jns peakuii MeTuiyBaHHS (DEHONIB, KpIM KOPEPMEHTY, HEOOX1IHA
HaASBHICTH 10HIB MarHiro ado 1HIINX JBOBAJIEHTHUX METAJIIB.

Crionyku, 10 MICTATh OJHY (PEHOJBHY TpyIy, MiJl BIUIMBOM 3a3Hau€HUX
(hepMEHTIB HE METHIIYIOThCSI.

S-memunysanua. Jleski 4yX OpiJiHI CHOJIYKH, IO MICTATH TIOJIbHI TPYIH
(-SH), MOXyTh MeTWIyBaTHCS B opradizmi. [Ipy 1bOMy MeTHJIbHA TIpyra
Ko(epMeHTy S-aJeHO3MIMETIOHIHY MPU HAABHOCTI (pepMeHTIB (MeTuiTpaHcdepas)
MEPEHOCUTHCST IO aTOMIB CyJib(hypy MeTabomiTiB ab0 4YyKOpITHUX CIOJIYK 3
YTBOPEHHSM BIAMOBIIHAX S-METUITIOXIAHUX IIUX CIOMYK [5].

AuneruayBanus. [Iporiec aneTriyBaHHS € OCHOBHUM HUISIXOM METa00J1i3My
apOMaTUYHUX aMiHiB, CyJb(aHUIaAMIIIB Ta ACSIKUX YY>KOPIAHUX amiHOKuCHOT. [Ipu
alleTHSTyBaHHI BiIOyBa€TbCcs TPHUENHAHHS ANETHJIBHOI TPYNU JO MOJIEKYI
Yy>KOP1THUX CIOJIYK 200 METa0OITIB.

[IponykTu ameTwIyBaHHsS aHUIIHY 1 CTPENTOLMY NPHUBEIACH! y PIBHSIHHIX

(1.16):

NH2 HN-COCH3 NH2 NH2
SO,-NH, SO,-NH-COOH (1_ 16)
AHUTIH Aneranunig Crpenrouun  Anerui-

(Cynbdaninamin) cynbdaHizaming
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Kon'toramis 3 riainuHoM. ApomaTHuHi KapOOHOBI KHCIOTH, MOXITHI
OCH30MHOT KUCIIOTH 1 TeTEPOIUKIIIYHI KapOOHOB1 KUCIOTH YTBOPIOIOTh 3 TIIIIUHOM
(rmikonem) Ho;N—CH,—COOH Tta iHIIMMH aMiHOKUCIOTaMH KOH'IOTaTH.
I'minuHOBI KOH'TOrath OEH30MHOI, CAIMIOBOI, HIKOTMHOBOI Ta IHINMX KHCIOT
MalTh Ha3By c2inyposi xuciomu. Huxde HaBeaeHUNW MNPOAYKT KOH'torarii

O€H30IHOT KUCJIOTH 3 TIIIIUHOM:

COOH CO-NH-CH,-COOH
—>
(1.17)
beHszeHoBa kucoTa ['imypoBa kuciora

AnidaTtuyHi KapOOHOBI KUCJIOTH HE YTBOPIOIOTH 3 TJIIIMHOM KOH'IOTaTiB.
KoH'toryrounm areHToM 1HOJII OyBa€ IUCTETH, IKUH € 0-aMIHOKHCIIOTOIO [5].

Kon'toraunis 3 riryrarionom. ['1yTaTioH — CKIagHUA PUPOTHUN TPUNIENTUA
(rmyTaMiHaN-UUCTETHII-JICHIIMH) — yTBOpIOE 3 O€H305I0M, HadTamiHOM 1
AHTPALICHOM KOH'IOraTh (MEpKanTypoOBl KHCIIOTH). YTBOPEHHS KOH'IOTaTiB 3
[JIyTaTIOHOM KaTajizye (pepMeHT TIIyTaTiOH-S-apuiiTpancdepasa.

Kown'toranis 3 cyjabgaramu. @eHonu 1 CIUPTH KOH'IOTYIOTHCS B OpraHi3mi 3
cyabdatamu. [Ipn boMy yTBOPIOIOTHCS KOH'IOTATH, SIKI € €CTepaMH IHMX PEYOBHH.
B opranizmi mxepenom cynb(dariB, sSiki BCTYMAIOTh y peakilii KoH'toraimii, € 3-
dbochoanenozun-s-pocdocynbdar. Peaxilisi yTBOpEeHHs KOH'IOTaTiB CIHUPTIB 1
(dheHoiB KaTanizyeTbesi GepMEHTOM cylib(poTpanchepasoro.

Kon'toratu penomiB 3 cynbdaramu € ecTepaMu — apuiicyibpaTamu:
OH 0-SO3H

(1.18)
denon ®enincynpdar
[Ipu kon'toramii mNEpBUHHMX amipaTAYHUX CIUPTIB 3 cyiabdaramu

YTBOPIOIOTHCS €CTEPH — ANKUICYIb(haTu:
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0]
C,HsOH — C2H5-O-|s|, -OH

[

O (1.19)
ErnnoBuii ciupt Etuncynsdar

Ioagiiina koH'toraunis. J{esxi 4y>KopiaHi CIIOIYKH 1 METa0O0IITH MalOTh AB1
a00 OubIIe (QYHKI[IOHATBHUX TPYII, 32 JIOTIOMOT'OI0 SIKHX BOHM MOXYTh BCTYIIaTH B
peaxkinii KoH'forarfii. BiTbIIicTh TaKMX CIIOIYK BCTYMA€E B PEAKIlii KOH'FOTAIIIT OJTHIEI0
dbyHKIIOHATBHOIO Tpymnow. OJHaK Jeskl YyKOpiAHI CIOJYKHM Ta METaboJITU
YTBOPIOIOTH TMOJIBIMHI KOH'IOTATH 32 PaXyHOK MPUETHAHHS J0 iXHIX MOJEKYJ JBOX
PI3HHMX CHOJIyK a0o rpyn atomiB. Tak, BIZOMI 4y>KOpIAHI CHOJIYKH, SIKI OAHOYACHO
YTBOPIOIOTh KOH'IOTaTH 3 TJIIOKYPOHOBOIO KHCIJIOTOIO 1 TJyTaTioHOM abo 3

TJIFOKYPOHOBOIO KHCIIOTOMO 1 cyabdaramu [5].
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Po3aia 2
3ABPYJHEHH/S ITPOJIYKTIB XAPUYBAHHJS

2.1. 3a0py/iHeHHA NPOAYKTIB XapuyBaHHS HiTpaTaMu

Inaxu naoxooocenHns Himpamig i ix Oisi HA Opeauizm aOOUHU. 3a JaHUMU
BcecBiTHROT opranizaliii OXOpoHH 370pOB’s, 1000Ba HOpMa HITPATIB CTAHOBUTH 5
mr NaNQOs na 1 kr macu Tina mroguau, ado 300-325 mr.

Y po3paxyHkax [1000BOi HOPMH HITpaTiB BpPAaXOBYIOTh CIIOKHUBAaHHS
MPOAYKTIB XapuyBaHHS 1 MATHOI BOJAW. 3a CTaHAApTOM, B 1 J1 MUTHOI BOAM MOXKE
MicTuTHCs 10 45 mr HiTpaTiB [2, 5, 10, 11].

Bona, sk 1 xapuoBi NpOJYyKTH, 3a0pyAHIOETbCA HiTpaTamu. l[IpoGiema
MEPEBULIEHHS JTOMYCTUMOI KIJIBKOCTI HITPATIB y BOJI YK€ TOCTpa Ha IMIBJHI
VYkpainu 1 B IHIIUX paiioHAX IHTEHCUBHOTO 3eMJIEPOOCTBA.

He BimmoBinae cranmaptaM mnuTHa Boja y XepcOHChbKiM, YUepHiBelbKil,
Kpumcbkiid, Jlonenpkiii, JIyraHcbkiil Ta Aeskux 1HIIUX oOnactsax Ykpainu. Kpim
HITpATiB, Y BOJOJKepesiax OaraTo pPi3HUX MIKIJIMBUX MIHEPAJIbHUX COJICH, SKi
MOTPAIISAIOTh 13 XIMIYHUX MIANPUEMCTB. YCTAHOBJICHO, IO ME€PEHACUUYCHHS
NUTHOI BOJM MIHEpPAJbHUMHU COJIAIMH  CIPHUSE PO3BUTKY TINEPTOHIYHUX
3aXBOPIOBaHb, BUPA30K MUTYHKA 1 ABAHAAISTUIIANOI KUIIIKH, 3aXBOPIOBAHHIO HUPOK
1 IEY1HKH.

Bin 58,7 mo 86% mo6oBoro HaaXoKEHHS HITPATIB B OpraHi3M JIFOJUHU
npunagae Ha oBodi. 3a manumu HJII ririenn xapuyBanHs 1 HaykoBo-10CiHOTO
HeHTpy MiHicTepcTBa OXOPOHHM 370POB’sl YKpaiHM, BMICT HITpATiB B OBOYax i
II0/1aX Ha TepuTopil YKpaiuu HaBeaeHnuit y Taom. 1.1 [2, 5].

Cami HITpaTH HETOKCHUYHI, ajleé B HAAMIPHUX KIJIBKOCTAX B OpraHizmi
JIOJIMHA BOHM TIEPETBOPIOIOTHCS B HITPUTH, K1 BIUIMBAIOTh HA CTAaH 3]I0POB’ S
[lepeTBOpeHHsI HITpATiB y HITPUTA BiIOyBa€eThCs MiA  Ji€0  (hepMeHTIB
MIKpOOpraHi3MiB, CIMHHOI 3aJI034, IIUTYHKA 1 KUIIOK, 3B1IKK BOHU MOTPAIUISIOTH Yy
KpoB 1 TkKaHuHU. OJHAa YacTWHA iX BCTYyNa€ B PEaKiliio 3 1HIIMMHU PEUOBHHAMH, a

npyra (50-80%) uepe3 10-12 roarH BUBOAUTHCS 3 OpraHi3My Yepe3 HUPKHU.
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[lix pniero mirpurie pBoBanenTHUi Qepym (Fe**) remornobGiny kposi
neperBoproetecs B TpuBanentHuii  (Fe®*). TemornoGiH mepeTBOprocThCS B
METreMOrjIo0iH, SKUM 3HAYHO TipIIe 3B’SI3y€ KUCEHb 1 MAa€ TEMHO-KOPUYHEBE
3a0apBiieHHsA. 3a HOPMAaJbHOTO BMICTY B XapyoBUX MPOAYKTaX HITPUTIB B
OpraHi3mi yTBOPIO€ThCS 01M3bKO 2% MeTreMoriioOiHy, sIKUi 3aBISKH (epMEeHTaM
YEepBOHMX KpPOB’SHHUX TUICHb JOPOCIOi JIIOAUHU TEPETBOPIOETHCS 3HOBY B
reMoryiooin. Y aiTeil BikoM BiJ 2 MicsIiB A0 | poKy iHIIMIA CKiIaJ TeMOrio0iHy,
dbepMeHTHa cuUcTeMa SIKOTO HE Ma€ IUX 3aXUCHHUX BJIACTHUBOCTEH, TOMY BOHH
XBOPIIOTH Memeemoznobinemicro. KIHIUHI POSBU I[LOTO 3aXBOPIOBAHHS OB’ s3aH1
31 3MEHIIEHHSIM HACHMYEHOCTI apTeplajJbHOI KPOBH KHUCHEM 1 HEIOCTaTHIM HOro
OCTaYaHHSIM TKaHWHAM Opratizmy (einokcis). Mertremorio0iHnemis
XapaKTepU3y€eThCsl TEMHO-CHHIM a00 (PioJIeTOBUM 3a0apBICHHSIM  CIM30BUX
000JIOHOK 1 HIKIPH, 3arajibHOI0 CIa0ICTIO, KBOJICTIO, 3ayXOI0 MpHU (PiI3HYHOMY
HaBAaHTa)XEHHI, 3HIWKEHHSIM KPOB’SHOTO THCKY, CEpLEBOIO 1 JIETEHEBOIO
HenocTatHicTio. llepmn  o3Haku 3 MBIAIOTBCA 32 BMICTY B KpoBl 6-7%
MeTreMorio0iny, jgerka gopma — 10-20%, cepenus — 20-40% 1 TskKa — 32 BMICTY
tioro oOunbiie Hixk 40%. Lle 3axBOproBaHHS CIIOCTEPITAETHCS HE TUIBKU B HEMOBJIAT,
a ¥ y miTei crapmioro BiKy 1 gopociux. Merremorno6inemis g0 20% y mopociaux
HE Ma€ KIiHIYHKX o3HaK [2, 5, 10, 11].

HitpaTu y BHCOKMX KOHILIEHTpalLifX MEPEHIKOKAIOTh TAKOX 3aCBOEHHIO
BiTaMiHy A, MOPYUIYIOTh JISUIbHICTH HIUTOBUAHOI 3aJ703H, CEpls, LEHTPaIbHOL
HEPBOBOI CUCTEMH.

[lle Oinbll 3arpo3NMBUMHU I OpPraHi3My JIOAUMHU € HiTpo3oamiHu. lle
CHOJYKH HITPaTIB 1 HITPUTIB 3 aMiHOKHCIOTAMHM, SIKI YTBOPIOIOTHCA y HUTYHKY
MoauHU. BOHM TakoXk 3HalIeH1 B TOBITP1 1 NPOAYKTaX XapuyBaHHS.

AMiHH BXOJSTH J0 CKJIAJy OBOYIB, MUIOAIB, M SICHUX, MOJIOYHUX MPOJIYKTIB,
A€lb, K1 CHOXKMBA€ JIOAMHA, TOMY IpPU HAsBHOCTI B MPOJIYKTaX XapuyBaHHS
HITPATIB 1 HITPUTIB 3aBXK/IM € CIPUSITIMBI YMOBH ISl YTBOPEHHS HITPO30aMiHIB.

ExcriepuMeHTanbHO  OBEACHO, IO  HITPO3OCIOJIYKH  3YMOBIIOIOTH

YTBOPEHHSI MYyXJWH BCIX OpraHiB, OKpiM KicTok. HeOe3meka 30UIbIIYETHCS BIJ
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TOTO, 1110 PAKOBI MMyXJIMHU YTBOPIOIOTHCS B1J MOCTIHHOTO HAIXOHKEHHS B OpraHi3M
HaBITh JyX€ HE3HAYHUX KUIBKOCTEH HITpaTiB 1 HIiTpuTiB. OKpiM MpsSMOTO
KaHieporenesy, nAeski 3 HUX (N-HITpo3o-meTwicedoBrHa, N-HITPO30€THII-
CEUYOBMHA) BUKJIMKAIOTh aHOMAJIT 1 Bl PO3BUTKY OpraHi3My.

Hitpo3oaminu fi0Th Ha IUIIJ, 110 PO3BUBAETHCS B OpraHi3Mi, IPUOIM3HO B
10 paziB Ouiblie, HDK Ha Jgopocaux Jrojed. Jleski BUYeH1 JTOCTIAHUKH
HaroJIONIYIOTh, 110 MPUYUHY BHUITAJIKOBOTO, HA MEPIITUI MOTJISA, 3aXBOPIOBAHHS HA
pak, oco0JIMBO B MOJIOJOMY Billl, HEOOXIJHO IITyKaTH y BIAXWJICHHSX, 110 MaJd
MICIIE B II€P10J] BariTHOCTI i y HEMOBJIAT.

XKinoue mosioko Moxke mictutd HiTpaTiB Big 0,22 no 42,4, a 3a maHuUMU
NesKuX aBTopiB, - Big 50 g0 90 mr Ha 1 1. HaBiTh 3a He3HAYHUX J103 HITPATIB JTITH
OTpyr010ThCsl. TOKCHYHA /1032 HITPATIB JJIsl JOPOCIUX CTaHOBUTH 600 Mr, 1181 miTeit
panaboro Biky — 100, g Hemosiat — 10 mr [2, 5, 10, 11].

UyTnuBi 70 HITpaATIiB 1 0COOM MOXUIIOTO BIKY, XBOpI Ha aHEMIIO, CEPIEBO-
CYyIMHHY, TUXaJIbHY, BUAUIBHY CUCTeMH. UyTIHMBICTB JIFOJEH /10 HITPATIB 3pOCTAE B
yMOBax IiJIBUIIEHOTO BMICTY B HAaBKOJIUIIHbOMY TIIOBITPI OKCH[IIB HITPOTEHY,
kapoon (II) i (IV) okcumy (wamgHoro Ta BYIVIEKHCIIOTO rasy). HaBkonwiHe
CepeaOBHINE Jenali Olable 3a0pyaHIOEThCS [MUMH XIMIYHUMH CIIOJyKaMH 4depes
BUKHUIH PI3HUX MTPOMHCIIOBUX MIAMPUEMCTB, TPAHCIIOPTY, CTIUHI BOJH TOIIO.

JloBeneHo, 110 npu JoCcTaTHbOMY BMICTi BiTaMiHy C (ackopOiHOBa KUCJIOTA)
1 E (Toxkodepoir), meKTHHOBUX PEUOBUH, MOTI(EHOMIB B 1K1 JIFOAUHHM, K1 JIIOThH SIK
1HT10ITOPU YTBOPEHHSI METIeMOrjIo0iHy, MOXKHA 3aro0irTH PO3BUTKY 3JIOSKICHUX
nyxjauH. KinTKkoBUHA, sIKa MICTUTBCS B OBOYaX 1 TUIOAAX, 3aTPUMY€E BCMOKTYBaHHSI
HITpO30aMiHiB y KpoB [3, 4, 9, 13, 14].

Otxe, 3aco0aMu 3amoOiraHHs YTBOPEHHIO HITPO30aMiHIB B OpraHi3Mi
JIOAMHU MOXYTh OyTH 3MEHIIEHHS BMICTY HITPATiB 1 HITPUTIB Yy MPOAYKTax
XapuyBaHHSA, OCOOJMBO B IUIOJ0OOBOYAX, BIXKMBAHHS BITAMIHHUX IMpenaparis,
crieliayibHa JIi€Ta, fKa MICTUTh TaKl KOMIIOHEHTH 1Ki, SIK MEKTHH, KJIITKOBUHY,
BiTamiH E y IeBHUX CMiBBITHOIIICHHSX.

3menwienns emicmy Himpamis y NpoOYKmMax Xapuy8aHHs i NPOoO0BONbUIlL
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cuposuni. Bwmict HIiTpariB y oBoyax, 3a mamummu IlomamaproBa IL.X. Ta
Cupoxmana [.B., MoxHa 3MeHIIMTH, Hacammepes, AOOMpAlOYU COpPTH, SKi
HAKOMUYYIOTh MAajo HITPATIB, JOTPUMYIOUHCh PEKOMEHAAIlN II0JI0 BHECEHHS
I00pHB, a TaKOX BUKOPHUCTOBYIOUM JOCSTHEHHS BUCHHMX Yy Taiy3l 3aCTOCYBaHHS
M1JKUBIICHh MIKpPOEJIEMEHTaMH, MOBUIBHOMIIOYMX a30THUX Ja00puB. Lli moOpuBa
YSBJISIOTh COOOI0 TPaHyJM, MOKPUTI CHEUIAIbBHUMU PEYOBUHAMHU, SIKI 3HUKYIOTH
PO3YMHHICTh iX Yy IpYHTax 1 HAAXOIATh Y POCIMHHU IMOCTYMOBO. BukopucranHs
1HT101TOPIB HITpHUGIKAIIi, IKI CTPUMYIOTh YTBOPEHHSI HITPATIB y IPYHTI, J1a€ 3MOTY
3MEHIIUTH BMICT HIKIJUIMBUX COJied B OBoYax y 2-5 pasiB. BuecenHs ao00puB
CMyraMHM TaKOX 3HIJKYE KUIbKICTh HITPATiB B OBOYax 1 IMIJBHILYE BpoOXKai.
3MEHIIICHHIO HITpaTIB CIpuUsie Oararopa3oBe BHECEHHS a30THUX JOOPHUB TiJ Yac
BereTailii Ta NPUNUHEHHS IIJPKUBICHb 3a 1-2 MICSIIB 10 30uUpaHHS BpOXKarlo.
JXKuvBrieHHS OBOYIB MOBMHHO OyTH 30aJlaHCOBAHE 332 MAKpPO- 1 MIKPOEJIEMEHTaMH 3
ypaxyBaHHSM O10JIOTIYHUX OCOOJIMBOCTEM OKpPEMHX OBOYIB Ta 1HIIMX (aKTOPIB,
110 BILIMBAIOTh Ha HAKOIMMYEHHS HiTpaTiB [2, 5, 10, 11].

3MeHIIIeHHS] BMICTY HITPATIB y cajaTi 1 IIMUHATI JOCITal0Th BUKOPUCTAHHIM
MIKPOEJIEMEHTIB 1 Kaliil XJOpUIy AJIs MIJPKUBIEHHS MIJl 4ac iX BUPOILLYBaHHS.
3acTocyBaHHS MMIJHDKUBICHHS MIKPOEJIEMEHTAMHU 1 BHECEHHS Kallid XJIOPUAY Kalliro
CIPUSIOTH MIJBUIIEHHIO Xap4OBOi I[IHHOCTI cajiaTy 1 IIMUHATY.

Ilin yac 30epiraHHs OBOYIB BMICT y HHUX HITpaTiB 3MEHUIYEThCS, alieé B
JESKUX — 30 UIBIITYETHCS.

Ha BMicT HITpaTiB y 3€JIEHUX OBOYEBUX KYJIbTypaxX BIUIMBAIOTH CIOCIO 1
TeMIiepaTypa 30epiraHts, a TaKo>K BIACTUBOCTI COPTY.

3eneHy MmOy 30€piraloTh y TEPMETHYHHUX TMAKeTaxX 13 TOJIeTUIICHOBOL
iBku 3a Temmepatypu 0-1 °C. 3a 60 116 30epiraHHsi B TAKMX YMOBaX 3aJI€KHO BiJT
COpTy BMICT HiTpaTiB 3MmeHInyeTbes Ha 30-67%. [lim gac 30epiranHs 3eneHOl
uOyl y BIIKPUTIN Tapi KUIbKICTh HITPATIB HaBITh 301IbIIyeThes Ha 3-10%. Bmict
HITpaTiB Mmiag 4Yac 30epiraHHs pimyacToi UUOYJIl HE 3MEHIIYEThCS, KamyCTH
01J10T0JI0BO1, OYPSKIB - 3HIKYETHCSI, MOPKBH - 301TIBIIYETHCS.

[Tix yac 30epiraHHsl peAUCKH B MOJIICTHJICHOBUX MaKeTax 3a TeMiieparypu 1-
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2°C KITBKICTh HITpaTIB MaiKe HE 3MIHIOETHCS. 3MEHLICHHS KUIBKOCTI HITPATiB
CTIIOCTEPIraeThCs MiJ Yac MPOPOCTAHHS PEIUCKH.

ITlin gac 30epiraHHs MOPKBSIHOTO COKY BCTaHOBJIEHO, IO YUM OijibIa
KOHIIEHTpAIlis B HhOMY HITPATIB 1 YMM BHILIA TEMIepaTypa 30epirans, TUM OibIe
YTBOPIOETHCS HITPUTIB.

VY mnponeci 30epiraHHd MMNUHATY 1 METPYIIKK 32 KIMHATHOI TeMIepaTypu
BMICT HITPATIB Pi3KO MiABUIIYETHCS MPOTIATOM 24 TO/I.

30epiraHHsi OBOYIB y BIAKPUTOMY IpPYyHTI a0o B 3a0pyJHEHId Tapi 4YH
MaKyBAJIbHUX Marepilajgax MpPU3BOAMWTH A0 30UIbIICHHS BMICTY HITpaTiB. Yce 1€
MOSICHIOETHCS OLTBII IHTEHCUBHUM PO3BUTKOM MIKPOOPTaHi3MIB.

[linBuIlleHHS BMICTY HITpaTiB y MPOIYKIii, sIKy 30epiraioTh 3a KIMHATHOT
TEMIEPATypy, 3YMOBJICHE TAaKOX IMiJBUIICHHSIM BHYTPIIIHBO-MOJEKYISIPHOTO
JOUXaHHS, IPU [IbOMY HITPAaTU MEPETBOPIOIOTHCA B HITpUTHU. [Ipoliec nepeTBopeHHs
HITpATIB y HITPUTU MA€ MICIE 1 32 MIHYCOBOI TeMIlepaTypH 30epiranHs NpoayKIlii,
MPOTE BiIOYBAETHCS BIH YK€ MOBUIBHO.

BwmicT HiTpaTiB MOXHa 3MEHIIUTH Tij 4ac NPUroTyBaHHS oBoYiB. OBOYl
O0axaHo, 1€ 1€ MOXJIMBO, BXHMBAaTU Yy BIJIBAPEHOMY BUIJIAJl, OCKIJIBKH BMICT
HITPaTIB y HUX TMOPIBHSIHO 31 CBKUMHU MEHIITUH.

OcCkUIbKM B TIOJIPIOHEHUX 1 TMOIIKOJKEHUX OBOYAX IMPOIEC MEPETBOPECHHS
HITPaTIB y HITPUTU MPHUCKOPIOETHCS, iX HE MOXKHA JOBrO BUTPUMYBATH B TAaKOMY
BUTJISI/II, @ TAaKOXX BUKOPUCTOBYBATH JJii BUTOTOBJIEHHA COKiB. COKM TOTPiIOHO
CTIOKMBATH BiApasy, HE 3alUIIAI0UM 1X Ha SIKUHCH Yac HaBITh Y XOJIOJAMIBHUKY.
3aMOpOKEH1 OBOYl HAJIEKUTH MiAJIABATH TEIUIOBIM 0OpoOLl (BapiHHS, CMaKEHHS)
0€3 PO3MOPOXKYBaHHS.

[Tix yac xapuyBaHHs AiTeH HEOOXITHO MTOTPUMYBATHUCS TaKUX PEKOMEHIAIIN
[2, 5, 10, 11]:

1. He6axaHo BHUKOpPHCTOBYBAaTH COKU 3 MOPKBH, OYpsIKIB CTOJIOBUX, KAIyCTH

TOIO, 3a0pyAHEHUX HiTparamu. B MopkBi mMoxke mictutuch HitpatiB 10,0-

334 wmr/kr, y Oypsikax-40,0-3200, kanycti 6imoromnosiii - 10,0-1900 mr/kr

CUPOro MpOAYKTYy. Y CIK, BWIyYEeHUH 13 MOpPKBH, mnepexoauTsh n0 40%
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HITpaTiB, 13 OypskiB — mo0 70%, 13 xamyctu — 10 60%. Coku, 1Mo MICTATh
JOMYyCTUMI  KUTBKOCTI ~ HITpaTiB, HEOOXigHO 30epiraTM TUIBKH B
XOJIOMUJIbHUKY. 3a KIMHATHOI TeMIIepaTypu TPUCKOPIOETbCA TMepexif
HITPATIB y OUTBII TOKCUYHI HITPUTH.

He BHOCHTH B pallioH XapuyBaHHs cajiat, IINUHAT, METPYIIKY, 3a0pyIHEHI
HiTpaTamu. Cajar 1 IMmyUHAT MOXKe MicTUTH HiTpaTiB Bia 240 10 3600 mr/ kr,
neTpymka — 10 2508 mr/kr.

OOMexyBaTH CIIOKMBAHHSI TETUIMYHUX OBOYIB: PEIUCKHU, KPOILY, LBITHOI
KalyCTH, OTIPKIB, TOMATIB, cauary, METPYLIKH, 1€ MICTUTbcA y 1,5-2 pas3u
OlnbllIe HITPATIB, HIXK Y BUPOIICHHUX Y BIAKPUTOMY I'PYHTI.

YHUKaTH CHOXXMBAHHS PAaHHBOI OBOYEBOI 3€JIeHI, BHPOIICHOI Ha
MpUCcagIuOHUX AUTSTHKAX TPOMAJISH, 10 pealli3yloThesl Ha 0azapax, 0CoOJIHUBO
CTUXIHHUX. [3 METOI0 OTpUMaHHS BHCOKOIO BpOXKal y CTHCII CTPOKH 1
OpoAaXy MNPOAYKLII 3a BHCOKY I[IHY pPaHHbOIO BECHOIO TIOCIOAapl He
KAJKYIOTh JOOpUB, a 1€ MPU3BOJUTH J0 HAKOMWYEHHSI BEJIMKOI KUIBKOCTI
HITpATIB y Takiil oBoueBii MpoAyKIli. [[pOKOHTPOIIOBATH 1110 MPOAYKIIIIO HA
BMICT HITPATIB IPAKTUYHO HEMOKIIUBO.

He BukopucToByBaTH B 1Ky AITEHl PO3MOPOXKEHI 1 MIAMOPOKEHI IJIOAU ¢
OBOYI, 5IK1 IO CIIOKMBAHHS JJOBTO 30epiraimcs B pO3MOpOKeHOMY cTaHi. [Ipu
PO3MOpPOXKYBaHHI BOHM JIETKO BPaXalOThCA MIKPOOPraHi3MaMHu, SKl
BUKJIMKAIOTh HAKOTMYEHHS HITPATIB, 1 MEPETBOPIOIOTHCS 32 TAKUX YMOB Y
O1JIbIII TOKCUYHI HITPUTH. 3 LI€1 )X TPUYUHU HE CII1J] CIOKUBATH COKH, MIOPE,
1HIII TJIOJ0OBOYEB1 KOHCEPBH, 1110 TPUBAJIO 30€epirajiuch 6€3 0XOJOMKEHHS Y
BIJIKpUTI Tapi.

He 6akaHo NOBro BUTpUMYBATH OYHILEHI, MOJAPIOHEH], MPOTEPTI MIOAU U
OBOYl TMepea 11X CHOXMBaHHAM. He BHKOpPHCTOBYBaTM MEXaHIUHO
MOIIKO/DKEHI IJI0IM. B TakuX MpoJyKTax HITpaTH IIBUIKO NEPETBOPIOIOTHCS
B HITPUTH.

He cnoxuBatu 1 He BUKOPUCTOBYBATH JJIsi BUTOTOBJICHHSI PI3HUX CTPaB BOILY

3 JKepes, HenmepeBipeHnX a00 HEKOHTPOJIHOBAHUX HA BMICT HITpaTiB.
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[Ipu kBalIeHH1 KamycTH, COJIHHI OT1PKiB, TOMATiB BMICT HITpPAaTiB y TOTOBIH
MpOMYyKIii 3MeHmryeThes. [lpu  1bOMy TIOTPIOHO OOMEXKYBAaTH B)KUBAHHS
NeTPYUIKU, KPOMmy 1 cejiepu, OaraTMX Ha HITpaTH. 3HAYHAa KUIBKICTh HITPATIB
KOHIEHTPYETHCA B PO3COJI1 (MaprHa/i), TOMy HOTO BXKUBATH HE BapToO.

Bwmict HiTpaTiB y rOTOBHX CTpaBax 3 OBOYiB MpHBEACHO B Ta0I. 2.1,

Taomurg 2.1

BwMmicT HITpaTiB y rOTOBIM MPOIYKINiT 3a7I€KHO Bl BUKOPUCTAHHS JIJIS 11

MIPUTOTYBAHHS PI3HUX OBOYIB

Bwmict HiTpUTIB Yy

CrpaBa, mpoayKkT OJIH1H Top1ii,
MT/KT

Cyn 3 M’sicoM 18
Cyn ropoxoBuit 20
[IlaBesnb, KBalIeHa KamycTa, KapTOIUIS 42
[Nyasiin ceriiMHChKUM, KapTOILIs 44
Kotnera, oBoueBa cymilil, KapTOTLIS 65
Sitne, Ie4ycHa KapTOILIs, cajar 3 -
YEpBOHOI'0JI0BOI KallyCTH
Cunstui pedpa, IIMUHAT, KapTOTLISA 90
Bapena cBuHHMHa, cOyc 3 XpOHY, KBaIlICHQ

100
KaIrycTa, KapToIuis
Cy1m 0BOYEBHI 3 SJTTIOBUYHHOIO 120
Cyn 0oBOYEBHII 3 KPOIIOM 340

BpaxyBanHsi pexomeHpaliii om0 30epiraHHs, MNepepoOKH, MiATOTOBKHU
IUVIOAIB 1 OBOYIB JO BXKMBaHHS Ja€ 3MOTYy 3MEHIIMTH BXXUBAaHHSA HITPATIB 13
NPOAYKTaMH Xap4yyBaHHA. bBe3yMOBHO, BHPILIEHHIO LMX MHTaHb CIPUATUME

JIHOBUN CUCTEMATUYHHUI KOHTPOJIb MPOAOBOIBYMX TOBAPIB HA BMICT HITPATIB.
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2.2. Panianiiine 3a0py1HeHHS
Ta pajianiiiHa 00po0Ka NPOAYKTIB XapuyBaHHA

Lnaxu nompannauns padioHyKnidie y NpoOyKmu Xapuy8anHs U OpeaHizm
qroounu. Oprafi3M JIIOIUHA, POCTUHHUHN 1 TBAPUHHUN CBIT MOCTIMHO 3a3HAIOTH il
10HI3YIOUOTO BUIIPOMIHIOBAHHS, SKE CKJIAJIA€ThbCsl 3 MPUPOAHOI (KOCMiYHE
BUMPOMIHIOBaHHS, BHUIIPOMIHIOBAHHSI PaJI0aKTUBHUX Ta3iB 13 BEPXHIX IIapiB
36MHOI KOpH) 1 INTY4HOi (pEHTTeHIBCbKI amapard, TeNeBi3iHI MpuiIaIy,
pajaioi30TONM, AaTOMOXOJW, AaTOMHI €JIEKTPOCTaHIli, SAEpHI BHUIPOOYBaHHS)
Pal0aKTUBHOCTI.

PanioakTUBHICT, POCIMH 1 TBapHH, a OTXKE, N XapyoOBUX MPOAYKTIB,
3yMOBJIEHAa BCIMa 130TONAaMH, SIKI MOTPAIUISIIOTh Y HHUX 13 3a3HAUEHUX JKEpEll.
[30TONMM MOAUIAIOTE HA ABI TpynH. [lo mepiioi rpynu HajexaTh paaiOHYKIIIH, K
MICTATBCSI B CYMIIlll 31 CTaOlTbHUMHU €JIEMEHTaMHM, 10 OepyTh y4acThb B OOMiHi
peuosuH, pociuH i TBapuH (K*, C¥* H3), no apyroi — Bei inmii.

Hali0O11p111 akTUBHUM € HYKJI1J Kasito-40, IpoTe KUIbKICTh HOT0 B MPOIYKTax
POCIIMHHOTO TOXOJ[KEHHS, TTOPIBHSHO 3 BMICTOM Y 3eMHiN Kopi, meHma B 3-10
paziB. llle MeHmmii BMICT Kanito B opradizmax TBapuH (y 10-15 pa3ziB MeHIe, HixX
y moponax) [2, 5].

[IITygyHa pali0aKTUBHICTh Ma€ MICIE B CTAOUIBPHUX XIMIUHHUX €JIEMEHTAaX ITiJT
Yac OMPOMIHIOBaHHS iX MOTOKaMU HEUTPOHIB, MPOTOHIB, YACTUHOK.

VYei mkepena palioaKTUBHOTO BHIIPOMIHIOBAaHHS CTAaHOBJISATH TaK 3BaHUU
OPUPOAHUI  padlauiiHuil  (GOH, M SKUM PO3YMIIOTH 103y 10HI3YyHOYOTO
BUIIPOMIHIOBaHHS, 10  CKJIAJA€ThCA 3  KOCMIYHOTO  BUIIPOMIHIOBAHHS,
BUIIPOMIHIOBaHHS MPUPOJIHUX PATIOHYKIIIIIB, Kl 3HAXOMATHCS Y BEPXHIX IMapax
3emuli, MpU3EeMHIN atMocdepi, MPOIYyKTaX XapuyBaHHs, BOJII Ta OpraHi3Mi JIFOJAUHH.

PanmioakTuBHI pEeUOBMHU TOTPAIUISIOTH Y TOBITPS, TPYHTH, PIKH, 03€pa,
MOpsl, OK€aHH 1 3BIATH TMOTJIMHAIOTHCA pOCIWHAMHU, pubaMu, TBapUHAMHU 1
MosfocKaMu. Yepe3 JUCTS 1 KOPiHHS PaJl0aKTUBHI PEYOBUHU MOTPAIIIAIOTH Y
POCTIMHM, a TIOTIM B OPraHi3M TBapHUH 1 3 MPOAYKTAMU POCIUHHOTO Ta TBAPUHHOTO

IMOXOIKE€HHA, 3 BOJOKO — B OpFaHiSM JIOAWUHU.
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is ionizytouoeo eunpomintosanns Ha opeawizm aoounu. [lpyn BUBYEHHI Mii
BUIIPOMIHIOBaHHS Ha OpraHi3M JIOAMHHA BCTAHOBJICHO TaKi 0COOIMBOCTI:

" HaBiThb HE3HAYHA KUIBKICTh IIOIJIMHEHOI €Heprii BHUIPOMIHIOBaHHS

CIPUYUHIOE TIHOO0KI O10JI0T1YHI 3MIHU B OpPraHi3Mmi;

"  HasABHICTh IMpUXOBaHOro (iHKyOaIiiiHOTO) mepioay il 10HI3YHOUOro

BUIIPOMIHIOBaHHS;

"  BHUIPOMIHIOBAHHS Ma€ TEHETUUHUHN €(PEKT;

"  OpraHu KUBOT'O OPraHi3My MarOTh Pi3HY UyTJIMBICTb JO BUIPOMIHIOBAHHS;

"  OKpeMIl OpraHi3MU HEOJHAKOBO PEaryroTh Ha ONPOMIHIOBAHHS;

"  ONPOMIHIOBaHHS 3aJ€XKUTh BIJ 4acTOTU. OQHOpPA30BE ONPOMIHIOBAHHS Y

BEJIMKIN 71031 CIIPUYMHIOE O1IBII TIIUOOKI 3MIHH.

PanioakTHBHI pevyOBMHU NMOTPAIUISIOTH B OpPraHi3M JIIOJMHU MPHU BIUXAHHI
3apa)KEHOTO TMOBITPS, 13 3aPAKEHOI0 1KEI0 YU BOJIOIO, KPi3b WIKIPY, BIAKPUTI paHHU.
[IpoHMKHEHHIO Pa/liOaKTUBHUX 3a0py/IHEHb KPi3b MIKIPY 1 paHU MOXKHA 3amo0irTH,
JOTPUMYIOUHUCH MEBHUX 3aX0JiB 3aXucTy. OCHOBHUM JXKEPEIOM ONPOMIHIOBAHHS
JIOJTMHU € PaJlIoaKTUBHI PEUOBUHHU, K1 MOTPATUISIIOTH 3 1KEIO.

Cryninp HeOe3neku 3a0pyJHEHHS PadIOHYKIIJIaMH 3aJ€XKHUTh BIJl YACTOTH
BXKMBAHHS 3a0pYyJHEHUX PaJi0aKTUBHUMHU PEUOBHMHAMH MPOMAYKTIB, @ TAKOX BiJ
IIBUJIKOCTI BUBEICHHS iX 3 OpraHizMy. SIKIIO pagiOHYKIIIW, SKI MOTpaNuiId B
OpraHi3M, OJHOTHIIHI 3 €JIEMEHTaMU, 110 CIOKUBAE JIFOJIMHA 3 TKEI0 (HaTpiid, Kaii,
XJIOp, KaJbIlid, 3aJ1130, MapraHelb, WO Ta 1H.), TO BOHU IIBUIKO BHBOMSTHCS 3
Oprasizmy pa3om i3 HuMH [2, 5].

OxpeMi paiiOaKTHBHI PEYOBUHU KOHIIEHTPYIOTHCS B PI3HUX BHYTPILIHIX
opraHax. EnmeMeHTH, siKi aKyMyJIOIOTHCS B M’SKHX TKaHMHAX OPraHi3My, JIETKO
BUIUISIOTBCS.  J[bKepena o-BUNIPOMIHIOBaHHS (pajid, ypaH, IUIyToHIN), (f-
BUIMIPOMIHIOBaHHS  (CTPOHINM, 1Tpi) 1  y-BUNPOMIHIOBaHHS  (IIMPKOHIN)
BIJIKJIAJIAIOThCSI B KICTKAX y BUTJISAAI XIMIYHO 3B’S3aHUX CIOJYK 13 KICTKOBOIO
TKaHWHOIO, TOMY Ba)KKO BUBOSITHCS 3 OPTaHi3My.

Jlesiki pe4OBHHM Xap4YOBHX MPOAYKTIB (MEKTUHOBI, OAPBHUKH) YTBOPIOIOTH

HEPO3YMHHI CHOJYKH 31 CTPOHIIEM, KOOAIBTOM, CBHHIIEM, KAIBI[IEM Ta 1HITUMU
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BOXKUMHU METalaMH, SIKi HE MEPETPaBIIOIOTHCA 1 BUBOIATHCA 3 opraHizmy. OTxe,
[l PEYOBMHU BHUKOHYIOTh pPaaio3axucHy (QyHKIif0. ToMy MEKTHH, a TaKOoX
NEeKTUHOBMICHI TPOAYKTH (YOpHA CMOpOAMHA, arpyc, IOJIYHHII Ta 1H.),
BUKOPHUCTOBYIOTh y CIEIIaTbHOMY XapuyBaHH1 JIJIs BUBEIEHHS pPaJl0aKTUBHHUX
€JIEMEHTIB 3 OpPTaHI3MY.

[lepBuHHMM TpoIiecOM [IIi paAlOaKTUBHUX PEUOBUH B OPraHi3Mi JIIOJUHU €
ioHizamis. 30y[pkeHa TpU  IbOMY €HEprisi 10HI3YIOUOTrO0 OMPOMIHIOBAHHS
NepeaeTbcs Ha PI3HI PEUYOBUMHM OpraHi3My JIOJWHUA. Y pas3l il Ha MpOCTi
PEYOBHHM (Ta3H, METAIU Ta 1H.) OyAb-sKl 3MIHUA (PI3UKO- XIMIYHOI MPUPOJIHU iX HE
cnocrepiratotbes. [lpu aii Ha CKIIagHl PEYOBUHU, MOJIEKYJIU SAKUX CKJIAJAIOTHCA 3
0aratboX pi3HUX aTOMIB, BOHU po3nagaroThes (mucoriaiis). [le Tak 3Bana npsma
ISl Ha TIPOCTI 200 CKJIaJIHI PEYOBUHH OPraHi3My JIFOJHHH.

binbm cyTTeBy ponib Bijirpae MeXaHi3M HenpsAMoi il  10HI3yI04Oro
BUIIPOMIHIOBAHHS, Mij SKUM CIIIJl PO3YMITH pajiallifHO-XIMIYHI 3MIHU Yy TEBHIN
PO3YMHHINA pPEYOBMHI, 3YMOBJEHI NPOAYKTaMHU paaionizy (posmany) Boaud. Y
oprani3mi Joauau 3HaxoauTbes 60-70% Boau. B pesynbTati 10HI3a11i MOJEKYIH
BOAM IiJl BIUIMBOM PaJl0AKTUBHUX PEYOBUH YTBOPIOIOTHCA BUIbHI PaJUKaIH
rigporen rigpomnepokcuay (HO2) i mepokcuay (H20-), siki, ik CHIIbHI OKCHIAHTH,
MaloTh BUCOKY XIMIYHY aKTHUBHICTH 1 BCTYMAIOTh Yy peakilii 3 O11KoM, pepMeHTaMu
Ta IHIIMMH CTPYKTYPHUMH €JE€MEHTaMU O10JOTiYHOI TKaHWHH, 110 CIPUUYHHSIE
3MiHU O10JIOTTYHHUX TIPOIIECIB B OpraHi3Mi: MOPYIIYIOThCS TMPOIECH OOMIHY,
NPUTHIYYETHCSI AKTUBHICTh (DEPMEHTHUX CHUCTEM, 3aTPUMYETHCS PICT TKaHUH,
BUHUKAIOTh HOBI XIMIYHI CIIOJIYKH (TOKCHHHU) CUJIBHI OTpyTH. Bee 1ie mpu3BoauTh
710 TIOPYIIEHHS KUTTEISIIBHOCTI OKPEMUX CUCTEM Ta OpraHi3my B Iiiomy [2, 5].

[TaTonoriydi mporecu B OpraHi3Mi, B TOMY YHCI1 3aru0enb KIITHH, PICT
NyXJIHH, TOB’SI3yI0Th 13 XPOMOCOMHUMH YPaK€HHSMU COMATHYHUX KIITHH,
MPUYOMY PIBEHb AyTOTEHHUX YIIKOKEHb XPOMOCOM 3pPOCTA€E 3 BIKOM JIFOJIUHHU.

HuHi Ha OCHOBI 4YHCIEHHUX paAioOIONOTiYHUX EKCIEpUMEHTIB Ha
KIITUHHOMY 1 MOJEKYJISIPHOMY PIBHAX OJHO3HAYHO MPHUUHATO KOHIIETIIIIIO

0e3MoporoBoi 3aJIEKHOCTI “7103a-010710T1YHUM  ePeKT”, 3riTHO 3 SIKOK HaBITh
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MOOAMHOKHM CIiJ, SKUN 3alUIIaEe 3apsKeHa YacTUHKAa PEYOBHHU, CTBOPIOE
ypaXyBanbHUN €(hEeKT, 3MaTHUN BUKIMKATH TOPYIIEHHS B CHAAKOBOMY arapari
KJIITHHHU, B TOMY YHCJII MyTallii, III0 3yMOBJIIOE 1i €HJIoreHHy TpaHchopmailiro. Tesy
PO BIACYTHICTh MOPOTY YIIKO/PKYBAJIBHOI [ii PagiOaKTUBHOTO OMPOMIHEHHS 1
MOBHICTIO O€3MEeYHUX [103 BUKJIQJACHO B pilleHHAX MIiKHApOIHOI KOMIcCii 3
pagioaktuBHoro 3axucty (MKP3), MiXHapoJIHOTO areHTCTBa 3 aTOMHOI €Heprii
(MATATE) 1 HaykoBoro komitery 3 naii aromuoi pamiauii (HKIAP) mpu OOH.
Kowmicis 3 panmioaktuBHoro 3axucty (KP3) mpu MiHicTepcTBI OXOpOHU 370pOB’ S
MpUIHSJIA creniagbHe PilleHHs, BIANOBIIHO 10 IKOTO ONMPOMIHEHHS OyAb-SKOIO SIK
3aBrOIHO MAaJIOI0 10300 TIOB’S3aHO 3 PHU3UKOM KaHIEPOTeHE3y, MOPYIICHHSIM
OOMiIHY pPEYOBHMH, MPUTHIYCHHSIM IMYHHOi CHCTEMH, CKOPOYCHHSIM KHUTTS Ta
IHIIMMU Haciakamu [2, 5].

OTxe, MOKHa CTBEpPJKYBaTH, IO CIHOKUBAHHS XapyOBHUX MPOAYKTIB, SIKI
MICTATh PAJIOHYKJIIU B MEXax JOMYyCTUMHUX DIBHIB, 3aTBEp/KeHUX [ 0I0BHUM
JIEp’)KaBHUM CaHITAPHUM JIIKapeM YKpaiHh, He € Oe3NeYHUM ISl OpraHizMy
MOAWHU. BMICT pamioHyKIiAiB y MPOAYKTaxX XapuyyBaHHS pPErJIAMEHTYEThCS
Jep)KaBHUMHU TirieHiuHumMu  HopMamu  ([IP-97) “lomyctumi piBHI  BMICTY
pamionykmigis ¥Cs 1 %9Sr y mnpomykrax xapuyBaHHs Ta THMTHIH Bomi”,
3aTBepKEHUMHU ['0JIOBHUM Jep>KaBHUM CaHITApHHUM JIIKapeM YKpaiHu 25 4epBHS
1997 p.

HepxaBHuii  ririeniunuii  HopMatuB  JIP-97  periiameHTye  BMICT
pamionykminis ¥’Cs 1 %°Sr y nurHili Bomi Ta NpPOAYKTax XapdyBaHHSA, IO
peanizyloThCs Ha TepuTopii YKpaiHM ab0 BBO3SITHCS HAa TEPUTOPIIO YKpaiHU 3
METOIO peajizalii Ta 3ampoBaKYIOThCSI 3 METOIO0 TOJIAJBIIOT0 3HIKCHHS 103U
BHYTPIIIHBOTO  OMPOMIHEHHS  HAceJeHHS YKpaiHM UUISIXOM  OOMEKEHHS
HAJIXO/DKCHHS PAMIOHYKIIAIB 13 TPOAYKTaMU XapuyyBaHHS Ta CTUMYJIAIIL
CTBOPCHHS Ta JIOTPUMAaHHS BUPOOHMKAMHU HEOOXITHUX YMOB JOJEPKaHHS YUCTOI
OPOAYKIIi Ha 3a0py/THEHUX TEPUTOPIIX.

JIP-97 BCTaHOBJIEH], BUXOJAYH 3 TOTO, IO BMIcT pamionykmigis 2'Cs i 9Sr y

MPOJYKTaX Xap4yyBaHHS 1 MUTHINA BOJI Ma€ 3a0€3MEUUTH HEIIEPEBUIICHHS IPaHUIII
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piuHOi epEeKTUBHOI 103U BHYTPIMIHBOTO omnpoMmiHeHHs | M3B (Tadm. 2.2.). Ilpu
bOMY OIPOMIHEHHS 3a paxyHOK HAQJAXOKEHHS IHIIMX TEXHOTEHHUX Ta
1_[ . . . K . 137C . gos

PUPOAHHUX PaNiOHYKIIiIIB HE BPaxOBYEThCSA. KOHTPOIb BMICTY s i ™Sry
XapUYOBUX MPOIYKTAX 1 MUATHIA BOJI MPOBOJAUTHCS HA OCHOBI JIIFOYMX CTAaHIAPTIB,
METOJUYHUX BKA31BOK, Y3TO/DKEHUX 13 [ OJIOBHUM JIep>KaBHUM CaHITapHUM JIiKapem

VYkpainu [2, 5].

Tabmuus 2.2
JlomycTuMi piBHI BMICTY PaJdlOHYKIIAIB

By npoaykTiB 187Cs | 905y
X116 1 X71160MpOTyKTH 20 5

KapTtomis 60 20
OBoui (JIUCTOBI, KOPEHETIOAM, CTOJIOBA 3€JICHD ) 40 20
dpykTH 70 10
M’sico 1 M’sICHI IPOTyKTH 200 20
Puba 1 pubHi npoaykTH 150 35
Mo:10K0 1 MOJIOYH1 TPOAYKTH 100 20
ST, mr. 6 2

Bona 2 2*
MoJ10KO 3ryIieHe 1 KOHIIEHTPOBaHE 300 60
Mouoxko cyxe 500 100
CBiXI1 IUKOPOCITI SITOAM 1 TpUOH 500 50
CymieHi AMKOpOCIi STou 1 TpuoHu 2500 250
JlikapchKi pOCIMHU 600 200
CrenianbpHi NPOAYKTH AUTAYOTO XapuyBaHHS 40 3)

[Tpumitka: * 4 bx/n 7o 01.01.1999 p.

Mooicnusocmi  3HUdICEHHST KOHYeHmpayii padioHyknioie 'y npooykmax i
pexkomenoayii wooo pedcumy xapuyeawus arodeu. IIpu TpaBUIBHOMY PEXKUMI
XapuyBaHHS JIIOJIEH, sIKI MPOXKHUBAIOTh B YMOBax paJl0aKTUBHOTO 3a0pyAHEHHS

TEpPUTOPii, HAIXO/HKEHHA B OpraHi3M paJiOHYKIIAIB MOXXHA 3MeHmUTH. [lpu
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[OMY Ba)KJIMBO 30€perTH MOBHOIIHHICTh XapuyBaHHS 3 TUM, 1100 yci HEOOXiaH1
OpraHi3My eJIeMEHTH — OIJKH, KUPH, BYTJICBOAM, OPTaHIYHI KWUCJIOTH, BITaMiHH,
MIHEpaJIbHI PEUOBHHHM 1 XapyoBl BOJIOKHA (KJIITKOBHHA, FEMIIICNIIOI03a, TIEKTHH Ta
1H.) — OyJIK B palioH1 B AOCTaTHIM KiJTBKOCTI.

Monoko, 6epwiku, KUCIOMONOYHI NPOOYKmMU  3IaTHI  aKyMYJIIOBaTu
pamionykiiau. OCHOBHA YaCTHUHA 1X 3 €HYETHCS 3 O1JIKaMH 1 MICTUTBCS B OLJIKOBO-
TOigAHUX 00O0JI0HKaX. ToMy BMICT paiOaKTUBHOTO CTPOHIII0-90, 1e3iro-137
O1IBII HU3BKUM Y MOJIOYHUX MPOAYKTaX 13 BUCOKUM BMICTOM JKHMPIB 1 HU3BKUM —
OinkiB, 1 HaBmaku. [Ipu BHUPOOHMIITBI 3 MOJOKAa KHCJIOMOJOYHUX IPOIYKTIB
YTBOPIOIOTHCS MAcCJIsIHKa Ta CHPOBAaTKa, B SIKAX 3alUIIAE€THCS OCHOBHA YacTHHA
PAIIOHYKIIIIIB, IO MICTAThCA B MoJjoli. ToMy Imepes BKUBaHHSIM iX Tpeba
CIeLiJIbHO O0pOOJIATH OcCaJKyBauamMHu pajJllOaKTUBHUX pPEYOBUH. Tak MokHa
BuTyunTH 110 90% ctponmito-90 [2, 5].

Cupu 13 )XUPHOTO 1 3HEKHUPEHOTO MOJIOKA MAaIOTh BEJIUKU BMICT OLIKIB, SIK1
KOHLIEHTPYIOTh PaJlOHYKIIIH, OCOOIMBO MILHUI KOMIUIEKC 13 OUTKaMH YTBOPIOE
ctpouiii-90. Cupu, BHUpPOOJIEHI HAWUOUIBII MOUIUPEHUM CHUYY>KHO-KUCIOTHUM
Ccroco0OM, MICTATh OUIbIlIe PAAIOHYKIIIB, HI)K BUTOTOBJIEHI KHUCJIOTHHUM
CHOCOOOM.

M’sco 3natHe (ikCyBaTH pajioaKTUBHMM cTpoHIi. [Ipu nmpboMy B KicTkax
Moro koHueHTpatis Mmoxke 0yt B 1000 pa3iB BUILIOIO, HIXK Y M’ 30B1i TKaHUHI.

Jlocniau mokasanu, 1o Ipyu BapiHHI M’sca B OyJIbHOH NEPEXOAUTH OJU3BKO
80% ue3siro-137, a ctponiio-90 - coTi 4acTKu BiicOTKA. TOMY 10 BUKOPHUCTAHHS
OynbHOHIB 13 M’sica, 3a0pyJIHEHOrO pI3HUMHU PaATIOHYKIIIAMH, TOTPIOHO
nigxoautu audepeniiiioBado. OcoOIMBO 1€ BAXKIUBO Y 3B 53Ky 3 THM, IO IS
OPUTrOTYBaHHS MEPIIMX CTPaB BUKOPUCTOBYIOTH 10 30% 1000BOro CrOXUBAHHS
Mm’sica. Konmentpartisa mnes3iro-137 y xupoBiii TkanuHi B 4-10 pa3iB MeHIa, HIX Y
M’ SI30BIH.

Monoko 13 3aBUIIEHUM BMICTOM paIiOHYKIIiIB BUKOPUCTOBYIOTH JIJISI
BUPOOHUIITBA Maclia, CHPIB CHYYXHHX 1 CyXOro 3TyIIEHOTO MOJIOKa 3a YMOBHU

MoAaJIbIIOro 10BroCTpoOKoOBOIoO 36CpiI‘aHHH.
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Atiys waibinplie paaioHyKIiIIB HAKOMUYYIOTh Yy IIKapamymi, 3 SKOI Mpu
BapiHHI BOHU MOXYTh NEPEXOJUTH B ICTIBHY YacTHHY, IO OOOB’S3KOBO CIif
BpPaxOBYBAaTHU MPHU BXXKUBAHHI iX y 1XKY.

Kapmonnio 3 BMICTOM paTiOHYKJiAiB, HUKUYMM BijJ BCTAaHOBJICHUX PIBHIB,
BUKOPUCTOBYIOTh TICISL PETENIbHOIO IMPOMHUBAHHA BOJOK 3  IMOJAIBIINM
OUMIIEHHSM BiJ JTYIITUHHS.

3eneni o6oui — canat, MIMUHAT 1 PAHHIO KamyCcTy — B pa3l BCTaHOBJICHHS
3aBUIIEHUX PIBHIB PaJIOHYKIIIIB Yy MPOJaXK HE JOMYCKalTh, X yTHII3YIOTh Ha
MICIII.

Oczipku i nomioopu 13 HE3HAYHUM CTYNEHEM 3a0pyIHEHHS paaloHyKJIigaMu
MOXHa BHUKOPHUCTOBYBAaTH TUIBKM IIICIIS BIJOKPEMJICHHS BEpPXHIX MPOIIAPKIB
IJI0/TIB Pa30M 31 HIKIPOYKOIO.

Aeoou (4opHA CMOPOJIMHA, TTOPIUKH, arpyc, YOPHUII), SIKI POCTYTh Y 30HAX
PAIIOHYKIIITHOTO 3a0pyJHEHHSA, JYyXK€ TOTJIMHAIOTh PAJIOHYKIIIU 1 TOMY
BUKOPHUCTOBYBATH iX y Ky He MOoxHa. [lepepobisiTu Ha KOMIIOTH, BapEHHS, IKEMHU
iX TakoX HE CIiJ, OCKUIbKM PaJiOHYKIIIUM B IUX MPOAYKTaX MNEPEpoOOKH HE
3MIHIOIOTHCSI.

BwmicT pamioHyKiIiAiB y XapuoBUX MPOIYKTaX 3HAYHO 3MEHIIYEThCA IiJT Yac
BIJIMOBITHOT TEXHOJOTIYHOI 1 KyJiHapHOi 00poOku. B mgomamnix ymoBax
HEOOXIJTHO 3HIMATH 3 OBOYIB BEPXHE JIUCTA, JOOPE MUTU OBOYi, PPYKIH, SATOAU Y
IPOTOYHIM BOJII 1 OUMIIYBATH; TPUOH, JIICOBI SITOJM BUMOYYBATH B XOJIOJHINA BOI1
2-3 TOAWMHU, a B yMOBax IMiJIBUIIEHOTO 3a0pyAHEHHsS PaJIOHYKIiAaMU BapuTH,
OCKIJIbKHM YaCTUHA PAJIOHYKIII/IIB, @ TAKOXK HITPATIB 1 BAXKKUX METAJIIB IEPEXOAUTD
y BigBap [2, 5].

[Toniepenne 3amMouyBaHHSI CIPHUSAE 3HUKEHHIO AKTHUBHOCTI PadlOHYKIIIIB.
BunanenHs mokpuBHUX TKAaHWH OBOYIB CIIPUSiE€ 3MEHIIICHHIO BMICTY PallOHYKITI/IIB,
TOMY 110 TUTOMA €(DEKTUBHICTh MOKPUBHUX TKAHWH, HANIPUKJIIAJ, MOPKBHU BHINA HA

21,4%, O0ypsikiB cToJI0BUX — Ha 46,8% MOPIBHSHO 3 M’ SIKOTTIO.

Pamion Mo’kHa 3MIHUTH Tak, 100 BIH CIPHUSB BHUBEICHHIO 3 OpraHizMy
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CTpOHIII0 1 1e3it0. OCKITbKA CTPOHIIN BHUBOAWUTHCA OaraThMa OpraHIYHUMHU
KHCJIOTaMHU, TEKTMHOBHUMH pPEUOBHMHAMH, TpeOa MUTH OIIbINEe COKiB, B)KHBATH
€KOJIOTTYHO YHCTI 1 CBI’KI OBOY1 Ta MPOAYKTH MepepoOku ix. [IeKTMHOBI peuOBUHU
MICTATBCS B 0araThOX CBUKHX IUIOAAX 1 MPOAYKTaxX iX mepepoOKH — mapMenaji,
JKeJie, BApeHHI Ta CyXohpyKTax.

ConboBuii OOMIH 30UIBIIYETHCS TPU BXKMBAHHI MiHEpaJbHOI BoaM. Jlis
3MEHILEHHS KOHIIEHTpallii JOMIIIOK y BOAOIPOBIIHINA BOJII MOXHa KOPUCTYBAaTUCh
biTbTpaMH.

[le3ii1 BUBOIUTHCA 3 OpraHi3My Imijf BIUTMBOM CBOr0 XIMIYHOIO aHajora -
Kaiiro. ToMy HEOOX1THO CTEXUTH 3a THM, 00 y pallioHi Oyja JOCTaTHA KUIbKICTh
IILOTO €JIeMEHTa B O10JIOTIYHO KOPUCHOMY BUIJIsAl. barato ka0 MICTUTBCS y
TaKUX MPOAYKTAX, K METPYIIKa, ceNepa, MIMHUHAT, IIaBelb, XPiH, KapTOILIs, KHCIIe
MOJIOKO, MOJIOUHI CyMIIIll, POJI3UHKH, KUIIMUII, YPIOK, Kypara, Kaica, CMOpOJAHHA
YOpHa, IIIOBKOBUIIS Ta 1H.

Jly’)ke BaXJIMBO MIATPUMYBAaTH B pPaliOHI Ha JOCTaTHbOMY piBHI BMICT
KapoOTHHY, KWW € B 0ararboxX IUiofax 1 oBouax - aOpHKOcax, Xypmi, OOIIMHCI,
ropoOWHI YOPHOIUIIHIM, MOpPKBI, IIMHUHATI, UOYJI 3€JeHId, TomaTax, MepIll
COJIOJIKOMY, TapOy3ax Ta iH. Hecrauy BepikoBoro maciaa, CMETaHU KOMIIEHCYIOTh
30UTBIIIEHHSIM BJKUBaHHS OJIIi.

[TigmpuemMcTBa Xap4uoBOi TPOMUCIOBOCTI BUITYCKAOTh CHELialbHI MPOAYKTH
pamio3axucHoi 1ii, 30aradeHi IIEKTHHOM, HATpid ajeriHatoM (IIPOIYKT, IO
MICTUTBCSI B MOPCBHKHX BOJOPOCTSX JamiHapii), pyruHoM, BiTaminom C (B~
KapOTHHOM, ITUKOPIEM, XapYOBUMH BOJOKHAMH — II€JIFOJI03010, TE€MILIEI0I03010,

JIITHIHOM Ta 1H.

2.3. 3a0pyHeHHS NPOAYKTIB Xap4yBAHHS i IPOA0BOJILY0I CHPOBHHH
necTUIHAAMH
3acmocysanna necmuyudie ma WAAXU IX HAOXOOMCEHHS Y NpOOYKmMu
xapuysamus i npooogoavyy cuposuny. Ilecturuaum — 1e XiMIYHI PEYOBHUHU, SKI

BUKOPHUCTOBYIOTBCSI SIK 3aCOOM 3aXHCTy POCIAMH 1 TBAapuH BIJ IIKIJIMBUX
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OpraHi3MiB. IX IIMPOKO BHMKOPHUCTOBYIOTH Y CIIbCHKOMY TOCIIOAAPCTBI s
3MCHIIICHHS BTPAT YPO’Kalo Ta MiABUINECHHS SKOCTI mpoaykii [2, 5, 10, 11].

VY nesakux rocrnomapcTBax 3aCTOCOBYIOTh NECTHLMAU 0e3 HopMmyBaHHs. Lle
MPU3BOAUTH JI0 TOTO, 1[0 B MPOAYKTAX XapuyBaHHS MICTUTHCS MECTULIUIIB OlIbIIIE,
HIK Iepe10aueH0 MaKCUMAaJIbHO JTOIYCTUMUMU PIBHSIMM, BMICT SIKMX BU3HAYalOTh
y Migirpamax Ha 1 kr. BcraHoBiieHO Takox odonycmumi 0o6osi oozu (M)
B)KMBAHHS NIECTUIIN/IIB TOPIBHSIHO 3 MACOIO TiJia JIFOJIUHHU.

Bonnouac mnpu 30UIBIIEHHI AaCOPTUMEHTY TECTULMIIB 1 0OCATIB iX
3aCTOCYBaHHSA KUIBKICTh BHMMAJKIB IIKJIMBOI JAiI LIMX PEYOBHH HA OpPraHi3M
JIOAVHY U0 3MEHIIYyeThcs. B YkpaiHi 103BOJIEHO BHKOPHUCTOBYBATH OJM3BKO
300 BuaiB mecTUUUAIB. 3a MPU3HAYEHHAM NECTULMIU MOAUIAIOTh HA TPYHH: IS
00poTHOM 3 Oyp’ssHaMu — repoOinMAU; 3 TPU3YHAMH — 300LUAU; 3 KOMaxaMu —
iHCeKTMUMIM; 3 KpPYIJIUMMH 4YepBaMU — HeMATOUMAM; NpOTH 30yIHUKIB
OakTepialbHUX XBOpPOO — OakTepuumau; 30yJAHUKIB TPUOKOBUX XBOpPOO —
(yHrinmau; KB — aKApUIKMAM; JJI1 3HULLEHHS JIMYUHOK, TYCEeHl Ta KOMax —
adionmanm [3, 4,9, 13, 14].

[lecTuuuaym MaroTh Pi3HY XIMIYHY NPUPOIY, TOMY iX MOAUISIOTH Ha KJIACH
(bochopoopranivni, XJIOPOOPTraHiuHi, IpenapaTH Miji, CIpKH Ta 1H.):

" 3QJICKHO BIJ CTYIECHS HEOe3MeYHOCTI IS JIIOJICH 1 TBaApWH TECTUIIMIH

MOJUIAIOT, Ha BHCOKOTOKCHYHI — 50-200 MI/KT, cepeaHbOTOKCHYHI —
200- 1000, maaoroxkcnuni — nonazg 1000 mr/kr;

" 33 HArpoOMa/DKEHHAM  (aKyMyJsII€0) Y  XapyoBUX  MPOJIYKTax:
HAJaKyMyJITUBHI, 3 BUPaXEHOIO, MOMIPHOIO 1 CIA0KO BHPAXKEHOIO
aKyMYJISLIETO;

" 32 CTIMKICTIO: AyX€ CTIMKI - 4ac po3najay Ha HETOKCUYHI KOMIIOHEHTH -
Oumpm HiX 2 poku, criiiki - 0,5- 2 poku, momipHO CTikiki - 1-6 wMic.,
MaJIoCTiHKI - 10 1 Mic.

Po3pi3usitoTh nmectuuan xoumaxkmui (WIKIJUIMBI OpraHIi3MH TUHYTh MpHU

KOHTaKTl 3 HUMH) 1 cucmemHi — peYOBUHH MPOHUKAIOTh Y TKAHWHU POCIIHH 1 TaM

CIIPUYMHIOIOTH 3arv0€IIb IKIJIMBUX OPTaHi3MiB.
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CtyniHp IIKIAJTUBOCTI TIECTUIUIIB BU3HAYAETHCSI HAMXOKCHHSIM Ta PIBHEM
BMICTY 1X Y Xap4OBHX MPOJIYKTaX. 3aJUIIKOBI KITbKOCTI MECTULIUIIB Y XapUOBUX
MPOJIYKTaX 3yMOBJICHI IXHIMU (PI3UKO-XIMIYHUMH BJIACTUBOCTSMHM: PO3ZUMHHICTIO Y
BOJI1, )KMpax Ta iH., [0 TIOB’A3aHO 31 CTYNEHEM MPOHUKHEHHS PEYOBHH y TKAHUHU
POCIIMH, IIBUAKICTIO Ta XapakTepoMm TpaHchopmallii; BJIaCTUBOCTSIMU MperapaTiB
(eMyJIbCisl, CYCIEH31s, PO3YMH, PO3MIP YaCTHHOK, KOHIIEHTpAIlisl PO3YMHY Ta 1H.);
crocoboM HaHeceHHs Ha 0OpoOIroBaHUi 00’€KT (TeMiiepaTypa, TUCK Ha BUXO/I,
JUCIIEPCHICTh Ta 1H.); HOPMOKO BHUTpPAT Ta KPATHICTIO OOpOOKH; OCOOIUBOCTIMU
00po0OroBaHOr0 00’€kTa (TIOBEpPXHS TUIaJICHbKA, IIOPCTKA, BOCKOBE MOKPHUTTS,
UIUIBHICTE TOKPUTTS JIMCTSAM, KOH(QIrypaiis); TpPYHTOBO-KJIIMATHYHUMU Ta
METEOPOJIOTIYHUMHU YMOBaMH (TeMIlepaTypa, BOJIOTICTh MOBITPS, JMOII, POCH);
XapaKTepoM 3eMJIepoOCTBa (CyXxoaiibHe, mouBHe) [3, 4, 9, 13, 14].

[lectuniuam MOXyTh 30epiratucs y BEreTaTUBHUX KYJIbTypax BiJ OIHOTO
THXKHS 710 5 Mic. Jlesiki XJOpoopraHiyHi peyoBUHU YK€ CTIWKI — iX 3HAXOIATh Y
I'PYHTI Ta XapyOBUX NPOAYKTaX yepe3 4-12 pokiB Miciid 3aCTOCYBaHHS.

Bmicm xnopoopzaniunux necmuyudie 'y npooykmax Xapuyeanms,
nPo006OILYIIL CcUpOBUHi ma iIXHA 0ia Ha Op2aHizm Ja0OUHU. XIJIOPOPraHIYHI
NECTUIUAN HANOUIbIIE BUKOPUCTOBYIOTH Y CLIBCBKOMY TOCHOJAPCTBl IS
O00poThOM 31 MIKITHUKAMH 3€PHOBHX, 3€pHOOO0OBUX, TEXHIYHMX 1 OBOYEBHUX
KYyJbTYp, TUIOJOBUX JepeB, BUHOTpaaHWKiB. OMHAK Ii MECTHIHMINA TyKe T00pe
aKyMYJIIOIOTBCS, TOMY TpHUBaJI€ BXKUBAHHS MPOAYKTIB Xap4yyBaHHS, sIKI MICTATH iX,
€ nyxe HeOe3neunumM [2, 5, 10, 11].

XJI0pOoOpra”iyHi CroJyKH (MpernapaTv) ypakaroTh Pi3HI OpraHu 1 0CoOJMBO
[IEHTPaJIbHY HEPBOBY Ta CHIOKPUHHY CUCTEMHU, MEUIHKY, HUPKH, KPOB.

Y mopgeil 3 TOCTpUM  OTPYEHHSM BHUHUKAIOTh TOJIOBHMM  OLib,
3aMaMOpOYCHHSI, BTpaTa aneTuTy, HYAO0Ta, 1HKOJHM OJFOBaHHSA, OUIb y KHUBOTI,
M’s13aX, KIHI[IBKaX, MiABUIY€E€ThCS TEMIIEpaTypa.

3a HasABHOCTI XJIOPOOPTaHIYHUX CIOJYK y MPOJIYKTax XapuyBaHHS IMOHAJ
BCTAHOBJIEHY HOpPMY iX BXHMBaTH He MokHA. [lmogm 1 sroam m03BOISETHCS

nepepoOsIITU HAa COKM Ta BUHO 3 OO0OB’SI3KOBOI (inbTparli€ro, Tpymr — Ha
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MOBU/JIO, BapEHHS, JHKeM, CyXoppyKTu (0€3 MIKIpKH), 3 KapTOIUIl — BUPOOJIATH
KpoxMajib a00 BHUKOPHCTOBYBAaTH fK IMOCIBHUI Martepian. OBoueBy 3elieHb, sKa
MICTUTh XJIOPOOPTaHIYHI CIIOJYKH, YTHI3YyIOTh. BMICT mecTHIUAIB MOXHA
YaCTKOBO 3MEHIIUTH MIPH MHUTTI TJIOIB Ta OBOYIB.

Bmicm ¢hocghopoopzaniunux necmuyudie y npooykmax XxapyyeanHs,
npo00eobyiil cuposuni ma 0ia ix Ha opzauizm aroounu. PochopoopraHiyHi
MECTUIIUIN IIBUAKO PO3MANAIOThCS MMiJ BIUIMBOM (DaKTOpIiB  30BHINTHHOTO
cepenoBuIla (COHIYHE CBITIIO, yIbTpadiosieTOBE BUIPOMIHIOBAHHS, TEMIIEpATypa,
KHCIIE CEpeJOBHINE), a y TMPOAYKTaX XapuyBaHHsS pYyWHYIOTBCA TMiA dac
MpPOBapIOBaHHA. 3a YMOBHM JOTPUMaHHS MpaBuil OOpOOKM pOCIMH 1 TBapuH
NECTUIUIaMU Ta CTPOKIB BiJl MOMEHTY O0OpOOKHU 10 30MpaHHs BpOXKaro, OTPYITUCS
dbochopoopraHiyHUMH PEUOBUHAMHU MPAKTUYHO HEMOXJIUBO. lle Moxke craTucs
TUIBKM Yy BUIIAQJIKy 3HAYHOTO 30UIBIIEHHS 103 Tpernapary mij dac oOpoOKku Ta
CKOpPOYEHHSI BCTAaHOBJICHOTO IHTEPBAIY MK OCTaHHBOIO OOpPOOKOIO POCIHH 1
TBApUH CUJIbHOAIIOYMMHU IpenapaTamMu Ta 30MpaHHsAM ypokaro abo 3a00€M TBapuH
[2, 5, 10, 11].

TokcuuHICTh (OCHOPOOPraHIYHUX CIOIYK 3yMOBJIEHA THM, IO BOHH
MPUTHIYYIOTh AISUTBHICT Py PEPMEHTIB 1 Y KPOBI HAKOMUYYETHCS AlleTUIIXOJIIH,
0 TPU3BOAUTH JO TMOPYIICHHS (GYHKIIN IEHTPaJbHOI HEPBOBOI 1 CEpIIEBO-
CYAUHHOI CUCTEM.

[Inonu Ta oBoui, 3a0pyaHeH! (HochOopOOpraHiyHUMHU CIIOJIYKAMH BHIIE Bij
MaKCHMaJIbHO JIOIyCTHMHX PiBHIB, BXKMBATH Yy CBI’KOMY BHUIUISIlI He MOKHA. IX
CIO’KHUBAIOTh TIJIBKU MICIIS EPEPOOKHU.

3acmocysanna HeOp2aHiUHUX npenapamie, emicm ix y npooOyKmax
Xap4yeanHs, nPoo06oNbYUIll CUPOBUHI ma 0ia Ha op2aHizm awounu. Heopraniuni
npenaparu, J0 CKIaay SKUX BXOIATH Kympym, dhepym, cymbdyp, ¢ocdop Ta iH.,
IITUPOKO BUKOPUCTOBYIOTH JUIsl 3aXUCTY CaJliB, TUIOJOBUX KYJIBTYP BiJ] IIKITHUKIB 1
XBOPOO Ta 1H.

[3 MepkypilipraHiyHUX CIOJYK BHKOPUCTOBYIOTHh TUIBKM TPaHO3aH, SKUM

IPOTPYIOIOTh 3epHO. BiH CTIWKUM, JIE€TKUN, BUCOKOTOKCHUYHHHI 1 Ji€ Ha OLIKH
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TKaHUH JIIOJICBKOTO OpraHi3My, BHACIIOK YOTO MOPYIIYETHCS OOMIH PEYOBHH Yy
TKaHWHAX, 3MIHIOETHCS CTaH IICHTPAIbHOI HEPBOBOI CHCTEMH, CEpIs, CyIWH Ta
IHIIUX oOpraHiB. MOXIMBI OTpy€eHHS I Yac poOOTH 3 HUM 1 BXKHUBaHHS
XJTI0OTPOYKTIB, BUPOOICHUX 13 MPOTPYEHOTO 3epHA. OMMCAaHO BUITAIKK OTPYEHHS
[IUMHU TPOAYKTaMH, B TOMY YHCJII W CMEpTENibHI. Y pa3i OTPYEHHS BUHUKAIOTh
METaJeBUH TpHCMaK y PpOTi, HyJO0Ta, OJIOBaHHSA, MPOHOC 31 CIHU3YyBaTUMU
BUJIJICHHSIMH 1 KPOB 10, KPOBOTEUA 3 SICEH, HECTIWKICTh XO/IU, TPEMTIHHA KIHIIBOK,
3HIDKEHHSI 30pYy Ta clyXy. MOXKyTh MOIIKOKYBATUCS HUPKHU, PO3BUBAETHCS BTOMA,
3’SIBJISIETHCS TOJIOBHUM O1J1b, COHJIMBICTh 200, HaBMAKH, O€3COHHSI, 3aIaMOPOYCHHS,
nocyiabJieHHs mam’sti ta iH [6, 7].

Crionyku, sKi MIcTaTh KynpyM (KympyMm cyiabdaT (MiIHHE Kyrmopoc),
O0opaockka piauHa, KynpoHadT, KYNpyM XJIOPOKCHJ), IMIMPOKO BUKOPUCTOBYIOTH
JUISL 3aXUCTY CaJliB, BAHOTPAIHUKIB, TUIOJJOBUX KYJIBTYp Ta OBOYIB BiJI IIKITHHUKIB 1
xBOp00. Lle myke TokcuuH1 penapaTu, 0COOIMBO MIAHHI Kymopoc.

[Ipn noTparmsiHHI NpenapariB KylnpymMy B OpraHi3M JIIOIUHH MOXYTb
BUHUKATH OTpyeHHS. [Ipu 11bOMy BHHHUKAIOTh METAJIECBHM NPHUCMAaK Y pOTI,
CIIMHOBUJIJICHHSI, HYyJOTa, OJtoBaHHA. bBirOBOTHI Macu 3a0apBieHI B CHHBO-
3eneHuil komip. CroctepiratoTbes mneperMonoioHi 001 B KUBOTI, MPOHOC 3
KPOB’10, MO’KE PO3BMBATHUCS 1 FeMOJIITHYHA KOBTSHUIA [6, 7].

Cynbs(dyp Ta Hioro npenapaTd BUKOPUCTOBYIOTH JJIsi OOPOTHOM 3 KIIIIIIAMU Ta
OOpOIIHUCTUMH TPUOAMU K 1HCEKTUIUAM, GyHTiuAu, akapuruan. OcoOIuBO
TOKCUYHUMHU € CIpUaHMM aHTIIpUA 1 CIPKOBYTJElb, SKI JII0Th Ha CIU30BY
00010HKY 1 wKipy. [loTpamnisitoun B oprauizm, I1i COJYKHA MOXKYTh CIIPUYUHIOBATH

OTPYEHHSI BHACITIIOK BU/IIJICHHS 3 HUX CIpKOBOJHIO [6, 7].

2.4. 3a0py1HeHHS NPOAYKTIB Xap4uyBaHHS i MPO10BOJIbYO0I CHPOBUHHU
BAXKKHMMM MeTajiaMu
Jicepena 3a0pyonennn npooykmise xapuy8anHs i npo00601b40i CUpOBUHU
saxyckumu memanamu. Y CBiTi BUpoOnseTbess 60-70 THC. XIMIYHHMX CIHOJYK,

3HaYHA YacTHHA SKUX € MOTEHLIMHUMHU KaHueporeHamu. B VYkpaiHi ¢yHKIIOHYE
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noHan 1,5 Thc. MANPUEMCTB, IO MICTATH, MEPEPOOIIAIOTH 1 30epiraroTh XiMidHi
pedoBUHH, | THC. MIAIPUEMCTB NEPEepOOISIIOTh Yn 30epiraloTb BUOyXxoHeOe3meuH1
pEYOBUHHU. B 30HM MOXIMBOrO 3apa)X€HHS XIMIYHUMHU OTPYWHUMHU pPEYOBHUHAMU
notparuisie 11% tepuropii kpainu, ae npoxxuBae 35% HaceneHHsT YKpaiHH.

Xap4oBi NPOAYKTH 3a0PYIHIOIOTHCS TOKCUYHUMHU BaXKKUMU METalaMH yepes
rasoBi, piaKi, TBEpPJl BUKHIAM Ta BIAXOAM TMPOMUCIOBUX IIANPUEMCTB,
€JIEKTPOCTaHIIIA, TPAHCTIOPTY, KOMYHAJIbHI TTOOYTOB1 BiJIXOIH, CTIYHI BOAH, 3aCO0H
3aXUCTY POCJIMH BiJI IIKIIUIMBUX opraxi3mis [2, 5, 10, 11].

VY 3B’s3Ky 3 1HTEeHCH(DIKaLI€0 TPOMHUCIOBOCTI Ta CUIBCHKOTO TOCIOAApCTBa
Ha 3HAYHUX TEPHUTOPIAX CIOCTEPITAETHCS HATPOMADKCHHS B TPYHTaX BaXKHX
METalIB y BHUCOKUX KOHIIEHTpAIsiX, AKI TOKCHYHO [IIOTh HAa POCIHHH, >KUBI
OpraHi3MH.

Baxki meTtanu dyepe3 TIPYHT, MOBITPs, BOAY MOTPAIUISIIOTE Y POCIHHH,
YaCTUHU SKUX MU BHUKOPHUCTOBYEMO SK IMPOJOBOJIBYY CHPOBUHY 1 MPOIYKTH
xapuyBaHHs. 3a0pyaHeHicTh Olochepd TOKCHUUHMMH 1 KaHUEPOTCHHUMU
XIMIYHMUMH CIIOJTYKaMHU BHUKIIMKA€ TOSBY BIJOMHX 1 HOBHUX, JOCI HE BIJOMHX
3aXBOPIOBaHb.

VY Snonii, 3aximniit €Bpomi Ta CIIIA ocranHiM YacoMm momUpuUIacs,
30KpeMa, HellyTa, sKa JicTajga Ha3By ‘‘CHMHJIPOM BTOMH 1 BiJ SIKOi TUHYTh THCSYI
mofied. 3pocTae KUIbKICTh HAPOIKEHb HEMTOBHOLIHHUX IIT€H, THHE MPUPO/IA.

Cutyariss yCKIQOHIOETbCS THM, IO JJIs1 BaXKUX METaIB HE ICHYE
MEXaH13MIB NMPUPOJTHOTO CAMOOYHUIIEHHS, a OYUCHI CIIOPYJIU MPAKTUYHO MOBHICTIO
“IpoIyCcKalOTh”’ MiHEPAJIbHI COJIl, B TOMY YHUCJ1 CIOIYKH, YTBOPEHI TOKCUYHUMU 1
KAHIICPOTCHHUMH BOXKUMH MeTanamu. TUTbKU HalKpallli O9UCHI CIIOPYIU MOXKYTh
Bunyuntu Big 10 1o 40% HeopraHiuHUX CIOJNYK, a TAKUX CIOPYI B YKpaiHi Iyxe
mayio. ToMy BHIAAKH 3aXBOPIOBAHHS ¥ OTPYEHHs HAceJIeHHS modvacTimanu [2, 5,
10, 11].

[3 mpogykTamu XapuyBaHHsS B OpraHi3M JIOJMHU HAAXOAUTh Oiu3bko 70
BAXKUX METaJiB, 3 SKUX Maike BCl HalexkaTh 10 MikpoeiaemeHTiB. HaiOinbin

TOKCUYHUMH BBKAKOTHCS MEPKYPiH, IIIIOMOYM, CTaHYM, KYIIPyM, HIKOJ, OEpHITiii,
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CeJIeH, KaaMid, OiCMYT ToIo. AJse JesKi 3 LHUX METalliB Y MajuX J103aX >KUTTEBO
HeoOXimHI, 00 OepyTh y4acTh y pizHUX (opmax MeTaboJi3My, IMEPEeHOCi, CUHTE31
PEUYOBHH, BXOJATHh J0 CKJany (epMEHTIB, BITaMiHIB, PI3HUX TKaHWUH OpTaHi3My.
Tak, muHK, KynopyMm, XpoMm, KoOajabT, CEJeH, MaHTaH Ha3WBAIOTh ‘‘MeTaiamMu
KUTTS , TOMY HOPMYEThCS N000OBa moTpeda B IUX e€JeMEHTaxX pPi3HUX TPyl
HaceneHHs. B pgeskux kpainax (CIHOA, Himewuuna, ®DiHngszis) Ha OCHOBI
Cy4aCHUX JOCII/KEHBb Jii HOHIB BOXKKHUX METATIB HAa OPTaHi3M JIOJWHUA JTOOOBI
HOPMHU TEperyifafaThes 1 HaBiTh 30UIblIyIOThCS. Hanmpuknan, y CIIA no6oa
HOpMa CHOXXHMBaHHS cejeHy craHoBuTh 10 mr (B VYkpaint - 0,5 wmr), mo
MOSICHIOETBCSI MOro OJIOKYBaJbHOIO JI€I0 HA IIKIUIMBI Ta KAaHLUEPOTE€HHI BaXKKl
MeTaJu: KaJMii, pTyTh, CBUHEIb TOIIIO.

VY KOHIICHTpAIIiSIX, BUIIMX BiJ] TPAHUYHOAOITYCTUMHUX, BAXKKI METaIN CTAIOTh
IIKIIJIMBUMU. 3arajioM iX HaJi4yeThCcsl OJM3BbKO MABAAISTH, B TOMY YHCII:
MEpKypii, MmIoMOyM, celeH, BaHaJld, cTUOId, OICMyT, XpoM, MaHTaH, (epyM,
KOOaJIbT, HIKOJI, APTeHTYM, KYIIPYM, IIMHK, KaJMiii, apceH Tomio [6, 7].

3axo0u w000 3MEHWIEHHA 6MICHY 6aAMCKUX Memaiie y Xap4yoeux
npodykmax i npo0oeovuiii cupoeuni. Ilepun 3a Bce HEOOXITHO BXKUTH 3aXO0/HM Ha
JIep>KaBHOMY PiBHI J10 3a0pyaHeHHs O6iochepu mKiymmBUMHA pedoBuHamu. Cam 1o
co0i KOHTPOJIb MPOYKIli HA TOKCHYHI Ba)KKI METAJIM Ta iHII 3a0pyIHIOBaYl HE
3aXUIIAE CIOKUBAYiB BlJ HEOE3MEUHUX TOBApIB. HaneXXuTh yCyHyTH HE HACHIIKH,
a IPUYHHM, 1110 iX MOPOKYIOTh. [IoTpiOHO 3a0e3meunT €KOJIOTTYHO YUCTUN UK
BUPOOHHUIITBA CLIBCHKOTOCHOJAPCHKOT MPOAYKIIl, CHPOBUHU 1 MPOJOBOJBYUX
TOBapiB, 3amoOIrTU HAAXO/PKEHHIO HEIOOPOSIKICHUX 1 IIKIJJIUBUX TOBapiB
1HO3eMHOTO BUPOOHMIITBA HA HAIllOHAJIBHUN PUHOK, MOYATH PINIydy OOpOTHOY 3
HeJIeTaTbHUMH BUPOOHMKAMU TTPOIOBOJIBYNX TOBAPIB.

BuBeeHHIO BaKKHX METAIB 3 OpraHi3My 1 MIABUIICHHIO IMYHITETY CIIpHUSIE
JOTPUMAaHHS TIPUHITUIIB PaIliOHATLHOTO Xap4dyBaHHs. [IekTHH, Xap4oBi BOJOKHA,
KapOTUHOIIM CHPUSIOTh BUBEJICHHIO BAaXXKUX METajiB 3 opraHizmy. CrerianicTu
[acTUTYTY 1HpOpMAIi 1 crokuBadiB HiMedunHr BBaXKarOTh, 10 BUHUKHEHHS

TPCTHUHHU BCIX PAaKOBHX 3aXBOPIHOBAHb 663HOC€p€I[HBO IIOB’S3aHO 3 HCTIpaBUJIbHUM
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Xap4yBaHHAM. BOHU TNpPOMOHYIOTh CIOXHUBAaTH 1Ky, HAaCHYEHY EKOJIOT1YHO
YUCTUMU OBOYAMH, 1 IEPEBAKHO B CHpOMY a00 HeposirpitoMmy Burisai. Opykru i
OBOYl MICTATh Maibke 10 pedoBUH aHTHUKaHIIEpOTeHHOI il (Tabmn.2.3), Tomy ix
CHUCTEeMAaTUYHE CIOKMBAHHS B MeXax (Pi310JIOTTYHUX HOPM CHPUSITUME BUBEACHHIO

BaXKKHX METAJIIB 1 3a1100iraHHI0 YTBOPEHHS 3J0KICHUX ImyXxJuH [2, 5, 10, 11].

Taomurg 2.3
AHTHKaHIIEpOTCHHI PEYOBUHU TUIOIB Ta OBOUIB
HasBa peuoBuHuU [IponykTu, B AIKUX BOHH MICTSITHCS
Kaporunoinu OBoui, PpykTu
diTocTepuHu OBoui, ppykTH, 3epHOO00OBI OBOUI
®daBoHOI U OBoui, ppykTH, 3epHOO000OBI OBOUI
[aribitropu npoteasu Kapromus, 3epHoBi, 6000B1
[30TIOMIaHaTH Bci Buau kamycTtu, 1MOYJIMHHI, CallaTH, peabKa
®DeHOJIbHI KUCIIOTH Kapromns, ppykru, 3epHOBI
Inmonn Bci Bunu kamycTu
MonoTepnenun Hutpycosi
Anenonn bypsxn
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Po3ain 3
TOKCHUKOJIOI'ISI XAPYOBHUX TOBABOK

3.1. l'irieniyHi NPUHIUNY BUKOPUCTAHHA Ta QyKuUii XapyoBuX 100aBOK

XapuoBi 100aBKM MarOTh JOBTOJITHIO icTOpito. Bigomo, 1110 11e ctapoaaBHi
SITIOHIII OTPUMYBAJIM M'ITHY e(ipHY 0JI10, a TAaKOXK BUILISLIN 3 Hel MeHToJ. EdipHi
OJIii B T1 YaCH BUKOPUCTOBYBAJIU SIK CKJIAJJOBI KOCMETHYHHUX 3ac001B, a TaKOX AJIs
HPUTOTYBaHHS JIETKMX CTpaB Ta HArMoiB [2, 5].

CborosiHi TEpMIH «XapyoBl 100aBKW» Mae€ JNEKUIbKa 3HaYeHb. HallyacTime ue
rpyna  peYoBHH  MPUPOJHOTO  ab0  CHHTETHMYHOTO  TOXO/DKEHHS,  SIKi
BUKOPUCTOBYIOTh Ul BJOCKOHQJIECHHS XapuOBUX TEXHOJIOTiM, BUTOTOBJICHHS
OPOAYKTIB 3 XapaKTePHUMU OPTaHOJENTHUYHUMHU TOKa3HUKAMHU Ta MOKPAIICHUMU
BJIACTUBOCTSIMU MPOAYKTY. BakauBo,lo6 BHECeHI [100aBKHM HE 3MiHIOBAIU
MOKMBHUX BJIACTUBOCTEH MPOIYKTIB XapuyBaHHSI.

Jlo xapuoBux noboBok (Food additives) o0'emnana komicis ®AO/BOO3
«Konmekc AnimeHTapiyc» 3apaxoBy€ «BC1 PEYOBUHH, SIKI HE BUKOPUCTOBYIOTHCS SIK
i)ka B HOpMaJbHMX YMOBaxX 1 HE 3aCTOCOBYIOTHCS K THIOBI KOMIIOHEHTH 1KI,
HEe3aJIEKHO BiJ] X XapuoBoi LIHHOCTI. IX CeIianbHO J0AAIOTH 3 TEXHOIOTIYHOIO
METOI0, 30KpeMa Il MOKpPAIEHHS OpPraHOJENTHUYHUX BIIACTUBOCTEM, MiJl Yac
BUPOOHMIITBA, [aKyBaHHS, TPAHCIOPTYBaHHS a00 30epiraHHs XapyoBUX
npoaykTiB» [2, 5].

['omoBHUM KpuUTEpieEM BUKOPHUCTaHHS XapyoBHX J00ABOK € iX OE3MEYHICTb.
Bonu He mMOBMHHI 3arpoKyBaTd 3I0pOB’I0 JIIOAMHHM HaBiTh TPH TPUBAIOMY
BKuBaHHI. ToMy 3a3Bu4ail BpaxoOBYIOTh CTYHiHb iX Jii NpU NOTpAIUIAHHI B
OpraHi3M JIOJUHU Oe3rmocepeHb0 abo Micis BiAMOBIIHOI TEXHOJIOTIYHOI 0OpOOKH
MPOJIYKTIB, SIKI MalOTh MEBH1 JOOABKH.

3a OCTaHHE JEeCATUPIYYS 3HAYHO 30UIBIIMBCS 1 TOCTIMHO TIPOJOBKYE
3pOCTaTH ACOPTUMEHT XapyoOBUX J00ABOK, sIKI BUKOPUCTOBYIOTHCS Y Xap4doOBiii
npoMUCIOBOCTI. ['ocTpo cTOITH muTaHHS X O€3MeKH JHS OpraHi3My JIOJIMHHU.

AKTyaJbHICTh MHUTaHHS 3POCTA€ IMPU BpPaXyBaHHI MOMKJIMBOCTEH cUMOATHOI i
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0araTbO0X XapyoBHX MO00aBOK MpHU iX CIOXKUBAHHI MPOTITOM OUIBIIOT YACTHHH
KUTTSI JTFOJTUHH.

CydacHe BHUPOOHHUITBO XapyOBUX J0OABOK PO3BUBAETHCS IIBUALIMMU
TEeMIIaMU, Hi>K BUPOOHHUIITBO MPOAYKTIB XapuyBaHHs. Lle mosicHIOEThCS 3aralbHUMU
TEHJECHIIIMU PO3BUTKY 1HAYCTpIi XapuyBaHHs, a caMe 3pOCTaHHSM BHUPOOHHUIITBA
HU3BKOKAJIOPIMHUX MPOAYKTIB 3 MOHWKEHUM BMICTOM IIYKPY 1 KHPIB, MPOIYKTIB
TIETUYHOTO 1 JIKYBAJIBHOTO MPU3HAUEHHS Ta MIBUIKOTO MPUTOTYBAHHS.

He BBakaroTbcs XapuoBUMH JT0OABKaMHU PEYOBUHU 1 CIOJYKH, SIK1 JOJAIOTh
0 TPOAYKTIB XapuyyBaHHsS 3 METOI0 TMIJBUINECHHS iX OI10JOTIYHOI 1 Xap4yoBOi
HIHHOCTI. e — MiKpoeneMeHTH, OUIBIIICTh BITAMIHIB T4 aMIHOKUCIIOT.

Innexc “E 7, skuil mo3Hadae XxapdoBi J00aBKH, BBEJIM CBOIO 4Yacy st
3pyuHocTi. KoxkHy xapuoBy A00aBKy XapaKTepus3ye JIOBra XiMiyHa Ha3Ba, SIKY
BaYKKO ITOMICTUTH Ha €TUKETLI XapyoBOro NpoaykTy. HasBHICTh Koay 03Havae, 110
no6aeka oQiIiHO 103BOJICHA B €BPOIECHCHKUX KpaiHax [2, 5].

ToKkcUKOJIOTIYHA OLIHKA 1 TIrl€EHIYHE HOPMYBaHHS XapyoBUX J00aBOK
aKTyaJbH1 y BCiX KpaiHax. JlociimKyBaTy BIACTUBOCTI Ta [0 Xap4OBHUX J0OABOK Y
MDKHapOJHOMY MaciTabi novanu me B 50-Ti poku XX CT., 3 yacy CTBOPEHHS B
1956 p. OO6'emnanoro KowmiteTy ekcrepTiB 3 xapuoBux 00aBok. [IpuHiunu
MPOBEJICHHS JIOCTIKEHb Xap4OBUX JO0OABOK 1 KOHTAMIHAHTIB, IO MICTSATHCS B
MPOJIYKTax XapuyBaHHs, C(hOPMYIbOBAHO Yy TOKyMEHTI «I'Iri€HIUHI KpUTEpii CTaHy
HABKOJIMIITHBOTO cepefoBuIlia. [IpuHIMNN OIIHKK OE3MeKH XapuyoBUX 00ABOK 1
KOHTaMIHAHTIB B POJYKTax XapuyBaHHs». Ha mijacTaBi y3araabHEeHHS pe3yJbTaTiB
nociixens O6'ennannii Komiter excneptiB @AO/BOO3 po3poOHMB HpUHLIMITH
nepeBipku  Oe3mekn xapuoBux n00aBok. Bxe B 1963 p. Oyno cdopmoBano
00’eqnany nporpamy ®AO/BOQO3 3 xapuoBux cTaHmapTiB. byno BuU3HaHO, IO 3
METOI0 OXOPOHHM 3/10POB'S JIFOJCTBA AOLIIHHO OOMEKUTH HAAXOKEHHS XapUOBUX
7100aBOK B OpPTaHi3M.

OckiJIbKM OUIBIIICTh XapyOBUX J00ABOK € YY>KOPIAHMUMH PEYOBUHAMU IS
oprai3Mmy JIIOAUHH (200 3a XIMIYHUM CKJIQJI0M, a00 3a KUTHKICTIO HAIXOKEHHS B

OpraHi3M JIIOJIMHH), II¢ OOYMOBIIIOE HEOOXITHICTh IMPOBEACHHS JOCIHIKEHb 1
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3aX0JlIB CKEPOBAHMX Ha 3amo0iraHHs iX HECHPHUSTIMBOIO BIUIMBY Ha 3/I0POB'A
moaunu. [IpobmeMu 3acTocyBaHHS XapuyoBUX J00aBOK HacaMIiepes MOB's3aHi 3i
30epeKEHHSIM 3]I0POB'S JIIOJIUHU.

BcranoBneni B pi3HUX KpaiHax MpaBWia 1 HOPMATHBH 13 3aCTOCYyBaHHS
XapyoBUX [00ABOK B MPOAYKTaX XapuyBaHHA € HeigeHTHuHuMH. B VYkpaini
BUKOPHUCTaHHS XapuyoBUX J00ABOK periaMeHTyeTbes « CaHITapHUMU MIPUBAJIaMU I10
3aCTOCYBAaHHIO XapyoBHX J00aBok» No222, 3arBep/pKeHUMU MIiHICTEpCTBOM
oxopoHU 370poB’st Ykpainu 23.07.1996 p. VY 3aranpHid 4YacTHUHI JOKYMEHTHU
MICTSATBCS] IPUHLIMIIA OLIHKH, PEECTPALII] 1 32CTOCYBAHHS Xap4OBHUX JOOABOK.

[IpyHUMNM  TICI€EHIYHOI OLIHKM  XapuyoBUX J00aBOK B YKpaiHl €
3araJIbHONPUMHATAMU Y  CBITOBIM MPaKTUIl 1 TIOBHICTIO  BIJAMOBIAAIOTH
MDKHAapOJHUM HOpMaMm. J3riIHO 13 UMMM JOKYMEHTaMu JJsi IPOBEICHHS
TITIEHIYHOTO OIIHIOBAaHHS XapyoBHX J00aBOK HeoOxigHa iHdopMalis mpo ixHi
XIMIYHY 1 TOKCUKOJIOT1YHY XapaKTEPUCTUKH.

ChorogHi mpu 3A1MCHEHHI TITIEHIYHOTO OI[IHIOBAHHSI Xap4yoBUX J00AaBOK 1
BCTAHOBJICHHSI MOJMJIMBOCTI 1X peecTpaiii B YKpaiHi NPUHHATO KepyBaTHUCS
NpUHIMIIAMHU, SIKI PEKOMEHJOBaHI HaykoBow rpynoo BOO3. OcHOBHUM €
MPUHITUTTN OE3MEKH.

VY Canitapuux npauiax Ne 222, sxi 1 B [lonosxxenni O6’eqnanoro Komitery
excrepTiB DAO/BOO3 npo 3acTocyBaHs XapuoBUX J00ABOK, HArOJOIIYETHCS, L0
BHUKOPHCTAHHS Xap4yoBUX 100aBOK Mae Ha MeTi [2, 5]:

1) 30epexeHHS TOKUBHUX BIACTUBOCTEH MPOJYKTIB;
2) 3pocTaHHS TepMiHy IX 30epiranHs (II0 CKOPOYYE BTpPATH XapUuOBUX

MIPOJIYKTIB);

3) HajgaHHS iM PUBAOIUBIIIOTO BUTJISLY ;
4) moJerimeHHs] TEXHOJOTIYHOT 0OPOOKH MPOAOBOJILYOI CUPOBUHHU, CKOPOUCHHS
qJacy TEXHOJIOTTYHOI 0OpOOKH.

SIK KOMIIOHEHT palioHy, [0 HE€ IMIJBUILYE KaJOPIMHICTh 1k, BOHU
BHKOHYIOTh Taki ¢pyHKIii [2, 5, 10, 11, 15-18]:

1. 3MEHIIUTA TOTEHLINHY IIKOAY YHCJICHHUX TOKCHUKAHTIB, IO
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HAJXOJATH B OPraHi3M 13 MPOJyKTaMH XapyyBaHHS.

2. 30araTuTi parioH BiTaMiHAMH, HE3aMIHHUMH aMiHOKHCIIOTaMH,
MIKpOEJIEeMEHTaMU ¥ IHIIMUMH O10J0TIYHO AaKTUBHUMH PEUYOBHHAMH, TOMY IO
norpeba B HUX 3pOCTa€ 3a HASBHOCTI B OpraHi3Mi TOKCHKaHTIB. Bimomo, mio
TOJIOBHUMU CHUMITOMaMHM XPOHIYHHMX OTPY€EHb MECTUIMJIAMU, COJISIMU BaKKHUX
METaJlIB Ta IHIIMX TOKCHUKAHTIB € aBITaMIHO3M M O3HaKW Ae(iIuTy OaraTbox
MeTabOoMITIB.

3. [TiIBUIIIUTH CTIMKICTh OPTaHI3MYy JI0 CTPECOBUX CUTYaIlli, JJIS YOTO B
Xap4yoBl J0OABKU BBOJATH PI3HOMAHITHI POCIMHHI 1 MIHEpaJIbH1 aAalTOTEHU.

4, 3abe3neYnTH KOHTPOJIb 3@ MACOI0 TUIA IUISIXOM 3MIHU alleTUTY.

5. 3HU3UTH TIJBUIIEHY PEAKIlI0 OpraHi3My HAa YHHHUKH 30BHIIIHHOTO
CepeNoBHINA, W0 CIOPUYMHAIOTH aJIEPrifo, BKIIOYAIOYM QJEPreHH XapuOBUX
MPOJIYKTIB, MUJIOK KBITYYUX POCIHH, TOOYTOBY CHHTETHKY U 1H.

BuxopucroByBatu xapuoBi J00aBKH HE MOKHA, AKIIO 1€ TPU3BE/E J0:

1) npuxoBaHHs (MacKyBaHHS ) HEMPABUIBHOT 0OPOOKH CUPOBUHH;
2) danbcudikailii XapuoBUX MPOTYKTIB;
3) BTpaTyu 0i0JIOTIYHOT IIIHHOCTI.

[TinkpecmioeTbess HEOOXITHICTh TapaHTyBaTH Oe3MeKy 3acTOCyBaHHS
XapuoBUX 100aBOK 1 000OB’S3KOBO HajaBaTu 1H(OpMAII0O HA €THKETKaxX IMpo iX
HasIBHICTB Y MTPOIYKTaX XapUyBaHHS.

3rigHo 13 3aKOHOM YKpaiHu Mpo AKICTh Ta O€3MeKy XapuyoBHUX MPOAYKTIB 1
MPOIOBOJIYOT CUPOBUHU, 3a00POHSIETHCS peatizalilisi 1 BAKOPUCTAHHS BITYM3HIHUX
Ta BBE3CHHS B VYKpaiHy IMIOPTHUX XapyoBUX MPOAYKTIB 0€3 MapKyBaHHS
JIEp’)KaBHOIO MOBOIO  YKpaiHM CKJIaay XapyoBOTO MPOAYKTY 13 3a3HAYCHHSIM
MEepeNiKy Ha3B XapyoBUX J00ABOK, BUKOPUCTAHUX Yy MPOLECI BHUTOTOBIICHHS
MpOyKTiB. XapuoBa A00aBKa MOKE TMO3HAYATHCh SK 1HAMBIAyajdbHA PEUYOBHHA,
HaMpuKJajg, «copOiHOBa KuCIOoTa» ab0 TpYNoOBOIO HA3BOKO, HAMPHUKIAT,
KKOHCEPBAHT» 4M «eMyJbratop» [2, 5].

binpuricte  XapuoBux 100aBOK HE MarOTh OCOOJMBOTO XapyoBOTO 1

(hYHKITIOHATIBLHOTO BIUIMBY Ha OpraHi3M, JesKl 3 HUX € IHEPTHUMH Y KUTBKOCTSX, 110
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BUKOPHUCTOBYIOThCS. J[0 HUX HAJEKUTh HATypallbHI XapuoBi OAPBHUKHU POCIUHHOTO
MOXO/KEHHS, JACSIKI eMyJIbraTopH 1 crabinizatopu, pepMeHTHI npenapatu. Tak, y
BUTJISIZII CTaO1Ii3aTOPIB JJI1 KOHJUTEPCHKUX BHUPOOIB, 30KpeMa JJii MOpPO3HBa,
JomyteHi arap, arapoin(dyprenepan), aneriHaT Harpiro.lli pedoBHHU MOXYThH
MICTUTH JOMIIIKH: >KEJIaTHH, IHIN OUIKHA, KpPOXMallb, JEKCTPUH 1 Yy Mexkax
JOIYCTUMUX BEJIMYHUH BAKKI METaJIH.

Binomo poctatHbo Oarato xapuoBUX J00aBOK, 3JaTHUX HETATHUBHO AISITH Ha
OpraHi3M JIIOJIMHU Yy pa3l iX BKUBaHHA y MIJABUIIEHUX KUIbKOCTSX. PazoM 3 Tum

BCTAHOBJIEHO,I110 Xap4OB1 100aBKH HEOE3MEUHI TUIbKH Y pa3l epe03yBaHHs.

3.2. Knacudikaniss xap4oBux 106aBoK

XapuoBi 700aBKH KJIacU(DIKYIOTh 3aJI€XKHO BijJ 0araTbox O3HaK. Y XapuoBiid
TEXHOJIOTIT BUAUIAIOTH TaKi rpynu 100aBok [2, 5]:

1. XapuoBi  J00aBKM, HEOOXiJHI B  TEXHOJIOTIYHOMY  IIpoIieci
BUPOOHUIITBA MPOAYKTIB: MPUCKOPIOBAUl TEXHOJOTIYHOTO MPOIECy; HE3aMiHHI
TEXHOJIOT1UHI XapyoBl M00aBKu (po3mylnryBadi TicTa, Jpariie- 1 MHOYTBOPIOBaui,
B1IO1TIOBAYI TOIIO); (piKCaTOPH MIOTJI00IHY.

2. XapuoBi 700aBKH, fKI 3amo0iraloTb  MIKpOOIOJOTIYHOMY ¢
OKCHUJAIIIHHOMY TICYBaHHIO TPOJYKTIB: AHTUMIKpOOHI 3acobu  (XimiuHi;
Oi0JIOTIYHI); AHTUOKCHIAHTH (AHTHOKUCHHMKH), SKi IOMEPEIKYIOTh XiMIidHE
(okcupaarliitHe) ICyBaHHS MPOIYKTIB.

3. XapuoBi 100aBKH, gKi (DOPMYIOTh TOBAapHI BJIACTUBOCTI BHpPOOaM 1
3a0e3neuyoTh iM YCHIX Ha pPHUHKY: XapyoBl OapBHUKH; MOJIIIITYBayi
KOHCHCTEHIII; apoMaTU3aTOpH; CMAaKOBI JOOABKH.

4, [TominuryBayi SIKOCTI XapuOBUX MPOIYKTIB.

Y TOBapo3HaBYIM MPaKTUINl JOMUIPHO BUIUIUTH TaKli TPYMH XapuoOBUX

nob6aeok [2, 5, 15-18]:

1. Perynaropu cMaky i apoMary: MiACOJOIKYBayl; CMakoBI J0OaBKH;
apoMaTH3aTOpPH.
2. PerynsTopy  KOHCHCTEHIIII: 3ryIlyBayi; reJieyTBOpIOBayi;
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cTal1Ii3aToOpy; €MYJIbraTopH; pO3plIHKyBadi.

3. TlominmryBadi 30BHIIIHBOTO BUTJSAY: OapBHUKH;, BiIOLTIOBAYI.

4, Perynstopu  306epekeHOCTI: KOHCEPBAHTH; AHTUOKCHUJIAHTH
(aHTUOKHCHUKH).

5. J1o6aBKH 3 IHIIUMH KOPUCHUMHU BIIACTUBOCTSAMH: XapyoBi BOJIOKHA.

CremianpHoro komiciero 3 Komekce Amimenrtapiyc (Codex Alimentarius)
D®AO/BOO3 3 xapuoBux m00aBOK BHUAUICHO 23 (YHKITIOHATBHUX KIACH IS
MapKyBaHHS, iX nediHimii (BU3HAYCHbB) 1 TEXHOJIOTTYHUX (QYHKIIH (Tadm. 3.1).

Xap4yoBUMH J00aBKaMU MOXYTb OYyTH €Kl MPUOpPABH, IO TPATULINAHO
BUKOPUCTOBYIOTHCA Ta IMIJBHUILYIOTh CMAaKOBl SIKOCTI i1 W MICTATH O10JIOT1YHO
aKTUBHI pEYOBHMHU. baraTo XTO ChOTrOAHI BHAE€THCA JO XapyoBUX J00aBOK,
OJIHOYACHO MOJINIIYIOYA CMaK 1KI 1 KOPEeryrodd OOMiIH pPEYOBHUH y HMOTPIOHOMY
HaAnpsMKY. AJie Ty>Ke BaXXJIUBO JUIsl CIIOKMBaya 3HATH | 1HINY “Kiacudikaiio” i 3a
MONCTUBUM WIKIOJITUGUM BRIIUEOM UUX 000aB0K Ha opzanizm aoounu [2, 5]

= nebesmeunwuii - E-102, E-110, E-120, E-124, E-127,

* 3aboponenuit - E-103, E-105, E-111, E-121, E-125, E-126, E-130, E- 152;
* migo3pimmii - E- 104, E-122, E-141, E-150, E-171, E-173, E-180, E-477;

»  nyxe HeOesneunuii - E-123;

= pakoytBoprotounii - E-131, E-142, E-210, E-211, E-212, E-213, E-215, E-

216, E- 217, E-230, E-330;

* posnan nutyHka - E-221, E-222, E-223, E-224, E-226, E-338, E-339, E- 340,

E- 341, E-407, E-450, E-461, E- 462, E-463, E-465, E-466;

* kiamBl st mkipu - E-230, E-231, E-232, E- 238;
» posnan TUcKy - E-250, E- 251;

= pucwui - E-311, E-312, E-373;

* migBumrye xonectepud - E-320, E- 321.

Onna ¥ Ta X 3aKOpPJAOHHA KOMIIAHISI MOXXE BUTOTOBIIATA TPU KaTeropii
OJIHOTO M TOTO K MPOAYKTY: 1 - 1Ji BHYTPILIHBOTO CIIOXKUBAaHHA B 1HIYCTpPiaJIbHO-
PO3BUHEHMX KpaiHax; 2 - 1 €KCIOpTy B I1HIII PO3BHHEHI KpaiHw; 3 -1uis

BHUBC3CHHA B KpaIHPI, ITO PO3BUBAIOTHCA.
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Krnacudikaist xapuoBux 100aBOK

Taomurg 3.1

OyHKITIOHATBHI o .
Ne eQiHiLil [Tinknacu
KJIacu Jledimin A
[ligBumnyroTh KuCHOTHICTE 1 (abo
1. Kucnoru A Yo N . (abo) KucnoroyrBoproBau
HAJA0Th KUCIIHIA CMaK ki
3MiHIOIOTh abo PEryNIITh
Perynstopu . . Kucnotu, nyru, ocHOBH,
2. . KHCIIOTHICTh YHM JYXKHICTh Xap4OBUX
KHMCIIOTHOCTI . Oydep, perynaropu
MIPOJYKTIB
Jo0GaBku, K1
PeuoBunu, sxi . MEPEIIKOKAIOThH
3HIKYIOTh ~ TEHACHIII0  YaCTHMHOK )
MEPELIKOIKAIOTh 3aTBEpPAIHHIO, PEUYOBUHH,
3. .~ | Xap4oBOTO MPOIYKTY MPUIHIIATH OJHA . i
37IEKYBaHHIO 1 10 OMHO SIK1 3MEHITYIOTh JIUTIKICTh,
IPYAKYBaHHIO BUCYIIYIOYi n00aBKH,
PO3LITI0I0Y] PEUOBUHU
) [TonepemxytoTe 200  3HMKYIOTH .
4, [TinoracHuku PEALKYIO yro [TinoracHuku
YTBOPCHHSI ITHA
. . AHTHOKHCHHKH,
[ligBumyroTh  CTPOK  30epiraHHs cHHeDCTI
5.| AHTHOKHCHHMKHU | XapuyOBHUX MPOAYKTIB, 3aXUIIAIOYH BiJ p .
4 AHTHOKHCHUKIB,
OKUCHCHHSI KUPIB .
KOMILJIEKCOYTBOPIOBadi
PewoBunm, dki 30UTBIIYIOTH 00’€M
6.| HamoBHioBaui | MpPOAYKTy, HE BILUTMBAIOYM NMOMIiTHO Ha | HamoBHroBaui
HOro eHepreTuyHy IiHHICTh
[TincumoroTs a00 BIHOBIIOIOTH KOJII
1. bapeHuKH ! g P bapeHuKH
MPOJYKTY
PeuoBuHn, sxi .
. . ®ikcaTtopu 3abapBiEHHA
CIPUSIIOTh Crabini3yoTs, 30epiraioThb abo o
8. . Ta ctabimizaropu
30€peXEeHHI0 | ITiJICHIIIOI0TH 3a0apBIICHHS TIPOTYKTY
3a0apBiIeHHS
3a0apBJIeHHs
. Emyneratopu
YTBOPIOIOTH abo MIATPUMYIOTh y’ PH,
. . . oM’ SIKIITyBayi,
OJTHOPIJIHY CYMIIII TBOX YU OiNbIIe HE : .
9.| Ewmyneraropu . . | po3ciroroul J00aBKH,
3MmimryBaHuX (a3, TaKuX SK KUAP 1 ;
BOJIa, Y XapuyOBHUX MPOIYKTAX HAP, SMOTYTOH
> Y Xap pory pEYOBHHU

Came 10 TpeThoi KaTeropii HalekuTh NpudaM3HO 80 BIACOTKIB MPOIYKTIB

Xap4uyBaHHs, IUTapOK Ta HAIMOIB, sIK1 3aBO3IThCA 3 [liBHIUHOT AMepuKku 1 3axiaHO1

€ponu sik y kpainu CHJI, Tak i 1o 6arateox nepxkas A3zii, Appuxu Ta JlatuHCbKOT

AMepHKH.

baramax, Kimnpi, ®iminminax, y Maineti, I[lyepro-Puko,

Bupobnserbest Taka mpoaykuis (1 0cOOJIMBO B MPHUCKOPEHHUX TEMIAX) Ha

Ceneram, I3paimi,

Mapoxkko, Ascrpanii, Kenii, a takox y ['omnanmii, Himeuuuni, IlIBeimapii,

Typeuuuni ta [TAP.
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3.3. be3neka xap4oBuX 100aBOK

PiBenr Oe3mexu xapuoBUX J00aBOK BHU3HAYAIOTh HA OCHOBI TITIEHIYHOI
periiaMeHTanii. Y HOpMaTuBaX BHUKOPUCTAHHS XapuyoOBUX J100aBOK HAaBEICHO
KUTbKICHI TOKa3HHMKH, SKi XapakTepu3yloThb ix Oe3meuni piBHi. [Ipu BuBYeHHI
KOXHOi Xap4yoBOi JOOABKM B TOKCHKOJIOTIYHOMY €KCHEPHUMEHTI BCTaHOBIIOETHCS
JJII (momycTuMa p10060Ba j103a) [2, 5].

Ha mizncraBi mpoBeAeHUX TOCIIPKEHb BU3HAYAIOTh HEIII0UY J03Y T00aBKU
ta JJJ1J1 — KITbKICTh PEUOBUHHU, SIKY MOKHA 3aCTOCOBYBATH B 1KY LIOJHS POTATOM
BCHOTO KUTTA 0e3 pusuky s 310poB's. JJI/I o3Hauyae He TUIBKU KUIBKICTh
PEYOBHHM, IO JOJAETHCS, ajieé 1 MPUPOJHUN BMICT I[I€l PEYOBUHU B J0OOBOMY
Ha0opi MpoAyKTiB xapuyBaHHsA. Bpaxosyrouun JJI/], 00unCI0I0T MAKCHMAJIBHO
ponyctumuii piBenb (M/IP) mnpucyTtHocTi XapdoBoi [100aBKM B KOKHOMY
KOHKPETHOMY MPOAYKTi [2, 5].

MakcumanbHO JOMYCTUMUN PIBEHb BIAMOBIIHUX JO3BOJICHUX J00aBOK
CTOCYEThCS BCIX IPOJYKTIB, fKI pEal3ylOTbCs Ha TepuUTopii YKpaiHu abdo
BUPOOJIAIOTHCS  MIJMPUEMCTBAMU XapyoOBOi IMPOMHCIOBOCTI Ta T'POMAJICHKOTO
XapuyBaHHS HE3aJIEXKHO Bl X BIIOMYOI HAJIEXKHOCTI, MANOPSAKYBaHHS Ta Gopm
BJIACHOCTI. BIiAMoOBiTaJIBHICT, 3a JOTPUMaHHS BCTAHOBJIICHMX HOPM HECYTh
KEpIBHUKHU MiAMPUEMCTB Xap4YOBOi MPOMHUCIOBOCTI, TPOMAJICBKOTO XapuyBaHHS Ta
TOPTIBIIL.

BusHaueHHs1 0e3neyHuX /103 B XapuoOBUX MPOAYKTAaX Ma€ psii 0COOIMBOCTEH.
[lepma 3 HUX TONATaE B TOMY, IO EKCIIEPUMEHTH KOHTPOIIOE MiKHApOIHA
opranizauiss - JECFA (Oé6'eonanuii komimem excnepmie DPAO/BOO3 3
xapuosux 006aeok). ExcriepuMeHTH MPOBOAITHCS B 3 eTanu [2, 5].

I eman — cyoxponiunuil (niozocmpuii ) ekcnepumenm

[Ipotsirom 90 gHIB 1mabopaTopHy TBapUHY TOAYIOTH  3BHYAWHOIO
1a00paToOpHOIO TKEI 3 XapuoBor go0aBkor. Ilpu 1pboMy 3BepTaroTh yBary Ha
Take:

1. ®yukuionanvni nposaeu, moomo 3azanvha 0ia Ha opzanizm. XapyoBa

,Z[O6aBKa HC IIOBMHHA 3HHW)XXYBATH TCMIIN Ha60py Balr'd TBApHWHaMH abo IMPpUBOAUTH
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70 X CXyJIHEHHS, BIUIMBATH Ha MOBEIHKOBI PEaKIlii TBAPUHU.

2. Mopghonoziuni nposasu HenyxXauHHO20 Xapakmepy, TOOTO Nii HA OpraHy 1
TKaHUHU, HacaMIepe]l NUTYHKOBO-KHUIIIKOBOTO TPAKTY.

3. Heonnacmuuni nposaeu, TOOTO YTBOpPEHHS NyXJWH. PedoBuHH, 10
CHOPUSIOTh YTBOPEHHIO MYXJIMH, € KaHUEPOr€HHUMH 1 3a00pOHSAIOTHCS [0
BUKOPHUCTAHHS K Xap4OBi I00aBKH.

4. Bnaue na penpodykmugeny yuxuiro i pozeumox nomomcmea.Came 1jis
BHU3HAYEHHS I[bOTO BIUIMBY XapyoBOi J00aBKM BUKOPUCTOBYIOTHCS CaMKHU. TepmiH
BariTHOCTI nrypiB 20-26 mHIB, BOHU MalOTh 10 9 MPHUIUIOAIB HA PiK MO 5 - 9 TIypsT.
[HmMu coBaMu, 3a 4yac MPOBENECHHS €KCHEPUMEHTY IIyp MOBHUHEH K MIHIMYM
JIB14l MPUHOCUTH IIIYPAT.

5. Memabonizm, T00TO OGioTpaHchopmallis MOYaTKOBOI XapuyoBOi I00aBKU B
opraHi3mi. MeraboniTu Xap4oBoi J00aBKM HE TMOBHHHI OyTH KaHIEPOTE€HHHUMHU,
MyTareHHHUMH 1 3aTpUMyBaTUCS B Oprasi3mi Ouibmie sk 24 roauH. Tak, He
BUKOPUCTOBYIOTHCA SIK Xap4oBi f0o0aBku N-HITpo3oamiHu, KapOaMaTH, apOMaTHU4HI
aMIHM, TOJIIUKIIYHI apOMaTH4YHI BYIJIEBOAHI, KaHIIEPOTCHHICTh SKUX abo iX
MeTaboITIB AoBeAcHa. SKIo XapuoBa J100aBka a00 MPOIYKTH 11 METa0O0II3My HE
BUBOJIATHCS 3 OPTaHi3My MPOTIAroM 24 TOAWH, TO 1€ MPUBEAE J0 KyMYJISTUBHOTO
edekTy, TOOTO 110 HAKONMWYeHHS iX B opraHi3mi. ToMy BHUKOPUCTaHHS TaKoOi
100aBKHU 3a00pOHSETHCA.

Omxke, mig Yac CyOXpOHIYHOTO EKCIIEPUMEHTY BH3HAYAIOTh XapakTep
TOKCUYHOI 11i. Byke Ha mepiiomy erari Jesiki pe4OBUHU MOXYTh OyTH 3a00pOHEHI
JUIS BUKOPUCTAHHS SIK Xap4uoBi T0OaBKH.

|l eman — xponiunuit (zocmpuit) excnepumenm

MakcumanbHa TpPUBAIICTh LBOrO ekcrnepumeHty — 104 TwxHl —
BU3HAYAETHCS TOKCUYHOIO JIIE€I0 XapuoBOi J0OABKHU. SIKIIO Ha CTaii CyOXpOHIYHOTO
EKCIIEPUMEHTY HaBiTh Jy>K€ BEJHKI JO3M PEUOBHHM HE JaBalld TOKCHYHOI [ii, TO
peyoBrMHAa MOXe OyTH J03BOJIeHa 10 BukopuctanHs. Ha Il erami Bu3HadaeThCs
MaKcHMajbHa HeJlioua J03a — 71034, IKa He J1a€ TOKCUYHOTo eeKTy BnpoaoBx 104

TwkHIB. [1i1 9ac 11bOr0 EKCIEPUMEHTY MPOJIOBKYIOTHCS CYOXPOHIUHI JOCIIIKCHHS
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3 BUBYEHHS BIUIMBY Ha PENPOAYKTUBHY (PYHKIIIO 1 PO3BUTOK moTomctBa. Lli
JOCTIIKEHHS IPOAOBXKYIOTh Ha 6-TH MOKOJIIHHSAX.

IIl eman. Ha mnincraBi 3arBepmkenoi JJIJI (momycTtumoi 1000BIiI0O3M),
CTPYKTYpH XapuyBaHHs (4acTKHU THX a00 1HIIMX MPOIYKTIB y 1000BOMY HaboOpi), a
TaKOXX MPUPOJHOTO BMICTY PEUYOBHMHU Yy I KaTeropii MpOIyKTy JAep>KaBHI
YCTAaHOBHM KOKHOI KpaiHM BH3HAYalOTh OPIEHTOBHY JIO3BOJIEHY /103y JOOaBKU Yy
npoAykTax xapuyBaHHS. CTpyKTypa XapuyBaHHS 3MIHIOETbCA BiJl KpaiHH [0
KpaiHW, TPUPOAHUI BMICT PEUYOBUHU B MPOAYKTI TaKOXK 3MIHIOETbCA. Tomy
OpIEHTOBHA JI03BOJIEHA J03a Xap4yOBOi JO0AaBKH B OJHOMY 1 TOMY CaMOMY HPOIYKTI
y PI3HUX KpaiHax pi3Ha.

Ha teputopii CIIIA opranom, mo BU3Hayae Oe€3MEYHI PIBHI XapYOBUX
nobasok, € FDA (Food and Drug administration - agminicTpariis 3 iKi 1 JKiB).
FEMA (Flavorand Extract Manufacturers' Association — acomiailiss BUpOOHHUKIB
apoMaTu3aTopiB 1 eKCTpakTiB) 3 1965 poky mix erigoro FDA Ta 3 1i 103BONTY BUAAE
xypuan “Food Technology”. V sxypnani HaBomsath cmucku GRAS pedoBuH
(generally recognized as safe — 3aragpbHOBU3HAHKX Oe3neuHMMK). BoHM HaBeeHi i3
3a3HAYEHHSAM iXHIX J03 Y PI3HUX KaTEropisix XapyoBUX MPOAYKTIB Ha TEPUTOPIi
CIIA. KoxHa pedoBUHa OTpUMYe€ CBiii HOMep. Ha eTukeTkax Xxap4oBUX MPOAYKTIB
y CHIA npu BUKOpPUCTaHHI Xap4oBoi 100aBKH BKazyeThcsi cioBo GRAS Ta #ioro
HOMED.

Ha makyBanbHux matepianax €sporneiicbkoro Coro3y 100aBKH TOBUHHI OyTH
no3HayeHi 0ykBoto E (Big Europe — €Bpona) 3 Bianosigaum HoMmepom Big E100 i
Buiie. [lo3nauenns E 700 - E 899 He 3ycTpiuaroThCs ChOTOJHI Ha YIaKOBKax
XapuOBUX MPOAYKTIB, OCKIJIBKH 1€ 3aMacH] 1HICKCH.

Ingekcu E 1 GRAS wMoxyTh OyTH BKa3aHI Ha XapyoOBHX MPOAYKTax
yKpaiHCcbKoro BUpOOHUIITBA. [IpoaykTu 3apyOi>KHOTO BUPOOHHUIITBA, HA YITAKOBII
SKHUX IIO3HAYCHO 1HJIEKCH J100aBOK, JIO3BOJICHHX JIJII BHUKOPHUCTAHHS B YKpaiHi,
MOKYTb MIPOJIaBaTUCh Ha TEPUTOPIi KpaiHU.

[HAeKCH TATBEPIKYIOTH TE€, IO II0 CIIOIYKY TMepeBipeHo Ha Oesmeky. Jlis

Hei BCTAHOBJIEHO KpHUTEpii YUCTOTHM Ta TIT€HIYHI HOPMATHBU Y Xap4yOBHX

65



NPOAYKTaxX (MakCUMaJIbHO JOMYCTHUMI PiBHI, AOMyCTUMa J000Ba /1033, JOMYCTHME
1000BE CMOXKUBAHHS TOINO). Y NEAKHX BHUIAJKaX MICIS Ha3BU XapyoBOi J0OABKH
a00 i 1HJEKCY MOXKYTbh 3a3HauaTH ii KOHIICHTpaIlito. Y Hallii Kpaifi ii mojaamTh y
MiTirpamax Ha 1 kijmorpam a6o 1 miTp mMpoayKTy, a 3a KOPJAOHOM BHKOPHCTOBYIOTH
aOpesiatypy ppm («parts per million» - yactuna Ha minsiionn). Ile o3Hauae, 1o Ha
1 maH. BaroBux YW O00'€eMHHMX YacCTHH MPOAYKTY NpPUIMANaEe TEBHA KUIBKICTh
xap4oBoi no6asBku. Hampukian, Bennuuna 50 ppm BKasye, 110 B MUIbHOHI YaCTHH
IPOJIYKTY 3HaXoauThest 50 yacTWH BiAMOBIAHOI q00aBkH, ToOTO 50 MI/Kr ab6o 50
MI/J IPOAYKTY.

VYcraHoBOIO, sKa BH3HA4Ya€ J03M XapyoBUX J00aBOK y MPOAYKTax
XapuyBaHHs B YKpaiHi, € [HCTUTYT ririenu xapuyBanHs (Kui).

o 1991 poky Bci BKa3zaHi eTany eKCepUMEHTAIBHUX JOCIIIKEHb XapUOBUX
n100aBOK 31MCHIOBAIMCh Ha OCHOBI BcTaHoBileHux MJIP ta JIJI, omucanux B
3arajbHOCOI03HOMY JOoKyMeHT! “CanitapHi npasmia 1 Hopmu Ne 1923-78”. KoxHa
xapuoBa jJ00aBka, 10 YBIMIIIA 1O IBOrO0 JOKYMEHTa, Maja BCl 3a3Ha4eHi
XapaKTEPUCTHUKHU.

XapuoBi mo6aBku, BHeceHl no CanitapHux mpaBui i Hopm Ne 1923-78 i
JIOTIOBHEHHS /10 HMX, YBIMIIIM 10 CIHMCKY Xap4yOBHUX J00ABOK, JO3BOJIEHUX [0
BUKOpUCTaHHA B YKkpaiHi (3atBep/pkeHuil I[locranoBoto KaGinery MiHicTpiB
VYkpainn Ne 12 Bix 04.01.1999 p.). lo uporo mepesniky BBENHM Takl JAOIMOBHEHHS
noctaHoBamu KabGinety MinictpiB M 342 (342-2000) Bix 17.02.2000, Ne 1140
(1140 - 2000) Bix 21.07.2000, Ne 1656 (1656-2000) Bix 08.11.2000, Ne 674 (674 -
2001) Big 21.06.2001, Ne 143 (143-2004) Bix 11.02.2004.

JIOTIOBHEHHSI 70 1LbOTO CIHUCKY BBOJSATH Ha OCHOBI E€KCIIEPTH3U
JOKYMEHTAIlll, sIka Ma€ XapaKTepu3yBaTH KOXKHY KOHKPETHY Xap4oBY H00aBKY.
Kpim mporo, nmst peectpartiii xapuoBoi 1006aBku B YKpaiHi HeoOXimHa iHpopMaIlis
PO pEeeCTpaItito 1 T03BUI Ha ii 3aCTOCYBaHHS Y KpaiHi-BUpOOHMKY 1 B €Bpori. [Tpu
[IbOMY BpPaxOBYIOTbCA BIJIMIHHOCTI B pErjaMeHTax 13 3aCTOCYBaHHS XapyOBHUX
n00aBOK y pi3HUX KpaiHax Tak, mrTy4yHi OapBHUKH, SKI BUKOPHUCTOBYIOThH IS

BUTOTOBJICHHS KOHJUTEPCHKUX BHUPOOIB TpUBaAJIOro 30epiraHHs, MarOTh PIi3HI
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peraamMeHTH Ui 3aCTOCYBaHHsS B YKpaiHi 1 kpaiHax €Bponu. B Ykpaini 3HauHO
HUOKYl JIOMYCTUMI KOHIIEHTpAIlii 0apBHHKIB, a TAKOXX BYXYHH CHEKTP MPOAYKTIB,
aK1 MoxHa mifdapOoByBatu. HaBeneHi BIAMIHHOCTI Xo4a 1 IEPENIKOKAIOTh
HAJXO/DKCHHIO JCSKUX Xap4YOBHX MPOIYKTIB 3apyO1>KHOTO BUPOOHUIITBA HA PUHOK
VYkpainu, npoTe BiANOBIAAIOTH OJJHOMY 3 IPUHIIUIIB YKPATHCHKOTO 3aKOHOIaBCTBA
3amo0iraHHsl BBEJICHHIO TIOKYIIISI B OMaHy IIOJO SKOCTI mpoxaykmii. Tak,
HaIMpUKJIa, JCIKI BUIW KETUYINB, BUTOBJIECHUX 32 KOPJAOHOM (OCHOBOIO SIKHX €
TOMat-macta abo TOMAaTHUH COYC), MICTATh ITY4YHUN depBoHHi papoHuK [ToHCO
4R. B Ykpaini Takoi OpoAyKIii He BUpOOJISIOTh, 1 BOHA HE MOBUHHA HAJAXOAMUTH 32
IMIIOPTOM, OCKIJIbKH, 3T1JHO 3 YUHHUM 3aKOHOJIaBCTBOM, TOMAT-TIacTa 1 TOMAaTHUI
coyc  Bxomiatb g0  "llepemiky  mOpoAykTiB, SKi  HE  MIJJISNTAIOTh
(dhapOyBanHio/miApapOOBYyBaHHIO" .

[IpakTuka poOuUTH mMoOKazaja, MO0 Oarato MTYYHUX XapuyoBUX J00aBOK He
3aB/IM JIETaJbHO BHMBYEHI JI0 TIOYATKY iX HIMPOKOrO MPAKTUYHOTO 3aCTOCYBAHHS.
Jlume 3rogom, y Mipy pPO3BUTKY METOMIB JOCIIKCHHS 1 HAKONMWYEHHS JaHUX
EMiJIEMIOJIOTIYHUX Ta IHIIUX JOCTIIKEeHb, 3'SBJISIOTHCSA JIaHl MPO Te, SIK XapydoBi
n00aBKH MIIOTh HA JIFOJACHKHUI OpraHi3M, 30KpeMa IIKOAUTh 3I0POB IO JHOIUHH.

Ha miii migcraBi Komiter ®AO/BOO3 3 xapuoBux mo6aBok y 1980 p.
chopmymioBaB «KOHIIEMIIIIO MEPIOAUYHOTO MEPEriiny XapuoBux a00aBok». CyTh
il B MpOBEACHHI MOBTOPHOI'O PO3IJISY KOHKPETHOI XapuoBOi J0OaBKU y MIpy
HAKOIMUWYEHHS B1JIOMOCTEH Mpo 11 BIUIMB HA OPraHi3M JIIOJMHU a00 TBApHH.

Tak, Oys10 IeperyisiHyTO YMOBH 3aCTOCYBaHHS Xxap4oBux n100aBok E 216 (n-
riApOKCUOEH30MHOI KHUCIOTH MPOMNUIOBUM ecTtep, KoHcepBaHT) 1 E 217 (n -
T1APOKCUOCH30MHOT KUCIOTH TPOIUIOBOTO €CTepy HATpi€Ba Cijlb, KOHCEPBAHT),
KOJIK OyJIO OTpUMaHO HOBI JIaH1 100 X BUKOpUCTaHHs. 3acTocoByBat E 216 Ta E
217 y Oaratbox KpaiHaX MNPUIUHUIM Ta TPOBEIHM IMOBTOPHI TOKCHUKOJIOT1YHI
JIOCIIKEHHS.

3acrocyBaHHa mnapadiHiB A TJa3ypyBaHHS KOHAUTEPCHKUX BHUPOOIB
MPUBOANTH JI0 1X HAIXO/DKEHHS B OPTaHi3M JIOAWMHHU, OCKUIBKH TaKi TMOKPUTTS

BXKO BUIUISIIOTBCS Bl MPOAYKTIB xapuyBaHHs. HakonudeHHs mapadiHiB MOXKe
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BUKIIMKATH PO3BUTOK HOBOYTBOPEHB,IIPO 1110 CBIAYATH PE3yIbTaTH JOCIIIKEHb.

Tpeba maTu Ha yBa3i, 110 A€kl Biqomi xapuoBi qobasku (E) 3a6opoHeH1 1ist
BUKOPHUCTaHHSA B YKpaiHi, a BiATaKk 3a00pOHEH1 1 MPOAYKTH XapuyyBaHHS, SKI iX
MicTATh. Tak, B Ykpaini 3a00poHeHi xap4oBi qo06aBku: E121 - 6apBHUK YepBOHUIA
mutpycoBuit 2, E123 — OGapBHuk depBoHuii amapanT, E 240 — koHcepBaHT —
dbopmanbieri. Hemo3BoneHICTh BUKOPUCTAHHS ~ HaBEACHUX HUXK4YE J00aBOK
MOB’s3aHa 3 TUM, III0 KOMIUIEKC iX BUIIpoOyBaHb 11e He 3aBepuieHuid: E103, E107,
E125, E127, E128, E155, E 174, E182, E203, E209, E 212-219, E221, E225-228,
E230-233, E237, E238, E241, E242, E249, E261, E264-266, E280-283, E297,
E302, E303, E310-315, E317-319, E323, E328, E329, E343, E345, E439-350,
E352-357, E359, E365-368, E375, E380-385, E387, E391, E409, E419, E425,
E430, E442, E446, E459, E462-465, E467-469, E474, E 478-480, E482-484, E491,
E493-496, ES05, ES17, E5218, E520-523, E528, E529, ES35, ES38, E541, E542,
E550, ES52-556, E560, E574, ES76-578, ES80, E620, E622-626, E628-630, E632-
635, E640-642, E906, E911, E921, E927a, E928, E942, E943a, E943b, E944-946,
E948, E955, E957-960, E962, E966, E1000, E1001, E1200, E 1201, E1202,
E1401-1403, E1405, E1411, E1421, E1423, E1443, E1451, E1503, E1505, E1521
[2, 5].

[lepernsan mepeniky Xap4oBuX J00aBOK 1 pPerjJaMeHTIB iX BUKOPUCTAHHS €
OIHUM 3 TpUHIUOIB pobotn OO6’enHanoro KomiTeTy ekcHepTiB 3 XapyOBHUX
nobaBok ®AO/BOO3 (JECFA). Pazom 3 TuM, CjiJ HaroJIOCUTH, IO 3a JTaHUMH
€Bporneiicbkoi KoMicii, 3a ocTtaHHi 15 pokiB He Oysio 3adiKCOBAHO >KOIHOTO
JIOBEJIEHOT'0 BUMAJKY HeOe3neKH «0MIIIHHUX» XapuoBUX J0OABOK.

B Vkpaini pernmameHTH BUKOPHCTaHHS KOXKHOI KOHKPETHOI Xap4yoBOi
n00aBKM B NPOJYKTaX XapuyyBaHHS 3aTBEPKYETbCS Ha piBHI MiHiCTepCcTBa
OXOPOHHM 3/0pOB’S  yXBajaMd ['OJIOBHOTO JEpP)KaHOTO CaHITApPHOTO JIKaps
VYkpainu. Permamentd MaTh Ha MeTi Oe3MeYHe 3acCTOCYBaHHS JO0OABKH Ta

3HM>KEHHSI BMICTY YY>KOPIJJHUX PEYOBHUH Y OpraHi3Mi JIFOAUHH.
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3.4. TokcuKoJI0TisA XapuoBUX 0APBHUKIB

XapyoBi OapBHUKH cepejl IHIIUX T00ABOK BIIrpalOTh BAXKIUBY POJIb Y
(dhopMyBaHH1 CIIOKMBUMX BJIACTUBOCTEH IPOJIOBOJBLYMX TOBApIB Ta MiJABUIICHHI
MOTIUTY HACEJICHHS Ha BIIMOBIIHI IPOTYKTH.

bapBHUKK BiIHOBIIOIOTH TPUPOJHE 3a0apBJICHHS, BTpauyeHe B Ipoleci
00poOKM Ta 30epiraHHs MPOAYKTIB, IIJIBUIIYIOTh IHTCHCHUBHICTh IIPHUPOJIHOTO
3a0apBieHHs, 3a0apBIIOIOTh 0€30apBHI MPOAYKTH, HANPHUKIAJ, O€3aJIKOTOJIBbHI
Haroi. bapBHuky moais0Th Ha [2, 5]:

1) opraniyHi Ta HEOpPraHiyHi;

2) upo- 1 BOAOPO3UMHHI;

3) mirMeHTH.

Pazom 3 TuM OapBHUKM MOAUISIOTE HAa HATypajdbHl Ta CUHTETHYHI.
HartypanbHi 6apBHUKHA BUI00YBAIOTh PI3SHOMAHITHUMHU CHOCOO0AMU 3 POCIUHHUX 1
TBaApUHHUX JpKepes. [Hoal OapBHHMKM MMAMAOTh XIMIYHIA Moaudikamii  ais
MOJIMIIEHHS TEXHOJOTTYHUX 1 CIHOKUBYMX BJIACTUBOCTEW. Psin  OapBHUKIB,
OTPUMYIOTh HE TUIBKW BUIUJICHHSM 3 TPHUPOAHOI, CUPOBUHH, aj€ 1 CUHTETUYHUM
nuisixoM. Hanpuknan nHaTypanbHOMY OapBHHUKY [B-KapOTHHY, BHUAUICHOMY 3
MOpPKBH, BWIIOBIJIa€  CHHTETUYHUN OapBHUK [(- KapoTWH, OTPUMAHHIA
MIKpOOi0JIOTTYHUM a00 XiMIYHHM 1uisixoM. [Ipu 1ipomy HatypalibHM [-KapOTHH
3HAYHO JOPOKYHIM.

3a XIMIYHOIO CTPYKTYPOIO OapBHUKHU MPUPOJHOTO MOXOJKEHHS MEePEeBAXKHO
HajexaTh A0 (IaBOHOIAIB (aHTOLlaHU, (PIaBOHU, (PJIABOHONM) 1 KAPOTHHOIIB.
Kpim Toro, y npupoi nommupeni xsaopodis, pudodaaBin, KapMiH TOLIO.

CunteTnyHl Xap4yoBi OapBHUKM — TII€¢ OpTaHidyHI CIOJYKH, SIKI HE
3YCTPIYAIOTHCA Y MPUPOAl . 3 XIMIYHOTO MOMIISIAY X MOAUISIIOTh Ha a300apBHUKH,
TpudeHIIMEeTaHOB1, KCAaHTAHOB1, XIHOJIHOBI Ta IHAWTOigHI. Bci BOHM 3a3Buyait
3aCTOCOBYIOTHCS Y BUTJISI/II HATPIEBUX COJICH.

TOKCUKOJIOTIYHE OIL[IHIOBAHHS CHHTETUYHHX XapuyoOBHUX OapBHUKIB BHMarae
JIOCIiKeHb [2, 5]:

1) meTabonizMy (Ha pi3HMX BUAAX TBApPHUH), MPUUOMY IIiJl Yac AOCIIKCHHS
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HeoOX1IHO BUBYATH JaHi 3 abcopOuii, po3moxainy, GioTpanchopmarllii, BUAIIECHHS
OapBHUKIB, Ta ix MmetaboumiTiB. Kpim TOro, moBuHHa OyTH 3poOieHa crpoba
11eHTH(PIKyBaTH METa0O0IIYHI MPOIYKTH Ha KOXKHIHN 3 IIUX CTaJIii;

2) KOPOTKOCTPOKOBUX JOCIIPKEHb Ha CCABISIX (HE TPU3YHAX);

3) TepaToreHHOCTI;

4) IOBrOCTPOKOBHX JIOCII/PKEHb, KAHIIEPOT€HHOCTI Ta TOKCHYHOCTI
000B’s13KOBO Ha JIBOX BUJaX TBAPHH.

Cepen CUHTETUYHUX OapBHUKIB MPAKTUYHO HEMAE€ HEMIKIIJIMBUX PEYOBHH.
bararo 3 HuX He pO3UYMHSIOTBCS Yy BoAl. YacTMHAa CHHTETUYHHX OapBHHKIB
PO3UMHSETBCSA y KHpax a00 B cnupTi. CHUHTETUYHI OapBHUKUA HE BIAPIZHAIOTHCS
rOCTPOIO0 TOKCUYHICTIO, aJI€ 4acTO € KaHIEpOr€HaMU, MyTareHaMH abo aJlepreHaMu.
[Ipu anami31 3B’53Ky MiXK XIMIYHUMH BJIACTUBOCTAMH OapBHHKIB Ta iX MOKJIMBOIO
KAaHLIEPOTEHHOIO ~ aKTHBHICTIO HE BHUSBIEHO 4YiTKOi  3anexHocti [Ipore
HAroJIONIYEThCS, 1[0 KaHIIEPOTEHIB OUIbIIE Cepell >KUPOPO3UYMHHUX OapBHUKIB
CUHTETUYHOI IPUPOIU.

3 2004 poxy B VYkpaiHi Jyisi BUKOPUCTAaHHS Yy Xap4yoBiil MPOMHUCIOBOCTI
0OMEKEeHO J03BOJICHA TUIbKH YaCcTHHA HATYpaTbHUX, CHHTETHUHUX a00 IITYy4YHUX
oapsuukis — E100, E101, E102, E104, E110, E120, E122, E124, E129, E131,
E132, E133, E140, E141, E142, E150a, E150b, E150c, E150d, E152, E153,
E160a, E160b, E160c, E160e, E162, E163, E164, E170-175. BcranoBneni ams
CUHTETUYHHUX OapBHUKIB MAKCUMAJIBHO JIOMYCTUMI PiBHI y IPOJYKTAX XapUyBaHHS
€ 000B’SI3KOBUMU.

B Vkpaini He J03BOJISIETbCSI BUKOPUCTOBYBATH J[BAa CUHTETUYHI OapBHUKMU:
uutpyc uepBonuii 2 (E121) ta amapant (E123). V npeskux kpaiHax LIUTPYC
YepBOHUM 2 BUKOPUCTOBYETHCS ISl MiAQapOOBYyBaHHSA HIKIPKH LUTPYCOBUX, alle
el GapBHUK 3a00pOHEHUH JJIsI BAKOPUCTAHHS Y OUTBIIIOCTI KPaiH.

Amapanm (E123) (3.1) BUKOPHCTOBYETHCS U151 3a0apBICHHS KOHIUTEPCHKUX
BUpOOIB, (PYKTOBUX KOHCEPBIB, COKIB TOLIO. AMapaHT B OpraHi3mi MiJIa€EThCsS
azoBimHOBIeHHIO, 10-20% pecopOyeThest y kumiedHuky, 75-85 % BUALISIETHCS 3

OpraHizmy.
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OcHoBHUM MeTa00ITOM € HadTIOHOBA KUCIOTA. Y AOCTiAaxX Ha mrypax Oyio
MOKa3aHo, 10 aMapaHT BUKJIMKA€E 0610XiMi4HI Ta MOP(}OIOTiUHI 3MIHU B MEYiHII, a
TaKOXX BIUIMBAa€ Ha (YHKIIIO BIATBOPEHHS 1 PO3BUTOK MOTOMCTBA. Y

€BpornerickkoMy Cor031 BUKOPUCTaHHS aMapaHTy JI03BOJICHE.

HO SOzNa
N
NaO3S %N \ /
\_/
SO3Na (3.1)

Tapmpazun (E102) (2.2) 3a CBO€O TMPUPOJOID €  CKIIAJOBOIO

KaM’HHOByriHBHOFO ABbOI'THO.
SO3N a

=

HO |

\
NaO5S N=—N \

@)

ONa (3.2)

Y 1986 p. crmemianizoBaHa paja NpU aMEPUKAHCBKIM AAMiHICTpallii Mo
IPOAYKTaX Xap4dyBaHHA Ta JIIKAPCHKUX IpenapaTax 3poduiia BUCHOBOK PO Te, 110
TapTpa3uH MOXE BHKJIMKATH HeOaKaHl peakiii y BUIJIAIlI TOSBU BHUCHIIB.
VYHacnigok 1poro, TapTpazuH OYB JI03BOJIEHUM JO BHUKOPUCTAHHS B CTPOTO
OOMEXEeHIN KITBKOCTI. Y pe3ynbTaTi CHeriaabHuX JOCTIIKEeHb, MPOBEICHUX
BIJIIIJIOM ajieprii Ta KJIiHIYHOI iMyHoJIoT1i yHiBepcuTeTy bapi (Itamnis), Bu3HaueHo,
mo y 1% mnamieHTiB, sIKI Majdd BUCHUIM, BOHU OyJIM BHUKJIMKAaHI CIOXHBAaHHSIM
MPOAYKTIB 3 TapTpasuHoM. J{ociimKeHHs 1HAINCHKUX JIIKapiB CBi4YaTh MPO TE, 110

JI0 TIPOSIBY AJIEPTIUHMX PEAKI[iil Micis BXXUBAHHS HAMOIB 3 TapTPA3MHOM CXMJIbHI
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3,8-4,2 % mnarieHTiB. Y AEAKUX IOCHIIKEHHSIX BKazyeTbcs HaBiTh 20% (mposiB
ypTUKapHOTOo BHcHITy). [liBHUIIIEHa YyTIUBICTh A0 TapTPa3UHY 3yMOBIIOE Yy NiTEH
JPaTiBIIUBICTD, T1NIEPAKTUBHICTh, HECIIOKIMHUI COH TOIIIO.

[Ticas my6mikamii mux ganux y Oaratbox kpainax (CLLIA, BenukoOpurtaHis)
PO3IIISIIA€ThCA MUTAHHS MPO 3a00pOHY BUKOPUCTAHHS TapTpa3vHy B MPOAYKTaX
XapuyBaHHS.

Epumpo3un (E127) (3.3) HaJIeKUTh JO KCAaHTAaHOBUX OapBHUKIB 1 MOXKE
BUKOPHCTOBYBATHCH MPH NMPUTOTyBaHH1 BUIIHI B cupori (MIP 150 mr/kr), BumiHi
s kokteimo Ta B 1ykpi (MZIP 200 mr/kr). Komiter ®AO/BOO3 3 xapuoBux
100aBOK BCTAHOBHUB JIONYCTUME J00OBE CIOXMBaHHS epuTpo3unHy g0 0,1 mr/kr

MAacCH TLJIa.

NaO O ONa

(3.3)

Binomo, 1110 epuTpo3uH HE MiIIA€ThCsl METa00II3MYy Ta BHAUISIETHCS 3 CEYCHO 1

kamoM. YacTkoBe BIAUICTUICHHS HOAY MOXKE BHUKJIMKATH 3aXBOPIOBAHHS
IIUTOBUIHOT 3QJ103H, 30KpEMa OHKOJIOT14HI.

Yepeonuu 2G (EI128) (3.4) BHKOPHCTOBYEThCS JJII BHTOTOBJICHHS
KOBOACHUX BHUPOOIB 3 BMICTOM Kpoxmaito moHan 6% (MJP 20 mr/kr) ta s
KoBOacHuX BUPOOiB O6e3 kpoxmaito (MJIP 100 mr/kr). Jlesiki BU€HI BBaXKarOTh, 1110
el GapBHUK MPU METa00J13M1 TIEPETBOPIOETHCS HA HAPTATIHAUCYIB(OKUCIOTY 1
aHUTiH. Bigomo, 1m0 yTBOpeHHS aHUIIHY HOPUBOJAWUTH 1O TOSIBU B OpraHi3Mi

METreMOTI001HY.
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NaO,S SO;Na (3.4)

Crorogni 3HauHy yBary MPHUAUISIOTH OIOJOTIYHIN MOMI(PYHKIIIOHATHHOCTI
OapBHUKa f-kapomuny (160a) Ta npupooHumM excmpakmam KapomuHie, siKa
MOB’si3aHa 3 1X aHTUOKCUJIAHTHUMHU BIACTUBOCTSIMU. BOHM 3/1aTHI HEHTpasi3yBaTH
BUIbHI paJuKald, sKI (QOPMYIOTbCA B OpraHi3Mi MiJ J1€H0 10HI3YHOUOIo
omnpoMiHeHHs, (epMeHTIB ToImo. Bigomo, 10 BUIBHI pajJUKadd BUKJIHKAIOTH
MOMITHI 3MIHM B OpraHi3aMi 1 TMPOBOKYIOTh TPOMEHEBI, CEpIIEBO-CYIUHHI
3aXBOPIOBaHHS, paK, KaTapakTy. BcTaHOBIEHO, MO OJHA MOJEKyJa B-KapoTHHY
MOXX€ 3B’sI3yBaTU 5-0 peakiiiiHO3JaTHUX BUIBHUX paguKaliB. 3a JaHUMHU
HAayKOBUX  JOCHIUKEHb, [-KapOTUH Ma€  pajio3axUCHI, MNPOTUITYXJUHHI,
AHTUKAHILIEPOT€HHI, AHTUMYTareHHI Ta AaHTHCTPECOBI BiacTUBOCTI. KapoTun
3a0apBiIIO€ MPOAYKTH Y JKOBTHM, YEPBOHMM Ta KOPUYHEBO-UEPBOHI KOJIbOPU
3QJIEKHO BiJ NPOJIYKTY Ta KOHIICHTpAIii.

B opranismi mroguHu  f-KapoTHH MOXKE€ HAKONMUYYBATHCh Yy TICHIHII,
NEPETBOPIOBATUCH HA BITaMiH A a00 BUBOJUTHUCH 3 OpraHi3my. Alie BiTaMiH A €
TaKOX OJHUM 3 JOCTATHbO TOKCUYHHUX BITaMiHiB. BijjoMe siBUIlle rinepBiTaMIHO3Y
(mepemo3yBaHHS BITaMIHOM) Y JIFOJICH, SIKI CIIOKWBAJIM TMEUIHKY O1710T0 BEIME/Is.
Hagith miciis nmpuiloMy HEBETUKOI MOPIIii TaKoi MEeYiHKK BUHUKAE TOJIOBHUI OLib,
Or0BOTA, PO37a/a 30py 1 MOKJIMBI HAaBITh JIETalbHI BUMAAKU. Bce 11e moB’s3aHo 3
BHCOKMM BMICTOM BiTaMiHy A y medyiHIl Ou1oro BenMmens. BcraHoBieHO, 11O
JIeKUJIbKa TpaMiB TaKoi MEYIHKU MOXYTh 3aJ0BOJBHUTH PIUHY MOTPEOY JIOJUHU B
oMy BiTaMiHi. [IpoTe y 100pOBOIIBIIIB, SKI CIOKUBAIH Y BEIMKUX KUTHBKOCTSIX [3-
KapOTHH, TINEpBITAaMiHO3Y He crnocTepiraiiocs. Ha mijgcraBi BusiBaeHUxX (akTiB,
komiTeT ekcriepTiB ®AO/BOO3 mo xapuoBux a00aBKax BiIHIC KAPOTHH J0 TPyIU

OapBHHUKIB, JUTsI SIKUX TIOTP1OH] OJATKOBI TOCITIKEHHS.
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Excrpakti o6ononku HaciHHS awnamo (E1600) mictsaTh OikcuH 1 HOPOIKCHH
(C25H3004). Take HaciHHS MO3BOJICHO [JII OOMEXKEHOTO BHUKOPHCTAHHS IS
3a0apBIEHHS MaprapuHy, BEpIIKOBOTO Macja, OOpOIIHSHUX KOHJIUTEPCHKUX
BUpOOIB TOImO. BuKOpHcTaHHS aHHATO OOMEXEHE HE TUIbKM HOTO Majoro
CTIMKICTIO JO J1i KHCJIOT 1 CBITJIA, aje 1 HeOEe3IMEeUHICTI0O BUHUKHEHHS ITOOIYHHMX
TOKCUYHUX peakiii. Tak, Moka3aHo, 10 BOJHUN EKCTPAKT AHHATO MPUTHIUYE
MOTOpPHY (PYXOBY) aKTUBHICTh MUIIIEH. TakoX ISl pEUOBUHA MPUTHIYYE MITYHKOBY
CEKpeIlito, aje He BIUIMBA€ Ha il KHUCJIOTHICTh. BHSABIEHO TakKOX TINOTOHIYHI
BJIACTHBOCTI aHHATO [2, 5].

®dikcaTopamu Konbopy € kaiii HiTpuT (E249) Tta matpiit HiTput (E250).
BoHu pomnyckarThCsl B IeIKUX KpaiHax Mpu BUPOOHUIITBI M’ SICHUX MPOAYKTIB O€3
TEIJIOBOi OOpPOOKH, B’SUIEHHX, CYIIEHHX BHPOOIB 13 CBUHHUHHU Ta SUIOBUYMHH,
BapEHUX, HAMMBKOITYEHUX, BAPEHO-KOMYEHUX, CHPOKOMYEHUX KOBOAC, CaJIbTUCOHIB,
M’siciux koHcepBiB. MJIP BHocumoi no3u NaNO; ta KNO; - 150 wmr/kr, a
3aunIkoBoi - 50 Mr/kr. B Ykpaini no3BosieHe oOMmexxeHe Bukopuctanus E250.

CroXuBaHHS XapyOBUX MPOMAYKTIB, SIKI MICTSTh HITPUTH, MPU3BOAUTH IO

YTBOPEHHSI METT€MOTJIO01HY Ta KaHIIEPOT€HHUX NEPETBOPEHb.

3.5. TokcukoJiorisi apOMATHYHUX PEYOBHH

Binomo, 110 3acTocyBaHHS apOMaTUYHHX PEYOBHH y XapUYOBHX TEXHOJOTIAX
MOJIIIIYE OPraHOJENTUYHI TOKa3HUKM Ta 3HAYHO PO3IIMPIOE ACOPTHUMEHT
MPOAYKIlii. ApDOMAaTUYHI PEYOBUHU MOAUISIOTH HA TpU Tpymu [2, 5]:

1) HaTypanbHi apoMaTU3aTOPU Ta ApOMATUYHI PEHOBUHU;

2) HaTypaJIbHO-1JICHTUYHI apOMaTUYHI PEYOBUHU;

3) WTy4YH1 apOMaTUYH1 PEUOBUHHU.

bararo xap4oBux mpoaykTiB (PpyKTH, STOIM TOIIO) MICTATH apOMATHUHI
PEUYOBMHH, TaK 3BaHI “KIIOYOBI CIOJNYKH’, TOOTO CIIONYKH, SIKI HAJalOTh 3arax
IOMY MPOIYKTY. Tak, KIFOYOBUM KOMITOHEHTOM 3aIlaxy 4OpHOI CMOpOJAWHA € 4-
METOKCH-2-MEeTHJI-2-6yTeHTI0H1JI, a0pUKOCIB — Y-€KaJaKTOH, YaCHUKY — JiaiIi-

Ta TpUCyNb(diaM TOIO. BHCOKOSKICHI apoMaTH3aTOpud TOBHHHI MICTUTH SIK
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KIIOYOB1 CIHOJYKH, TaK 1 pAd OJOPAKTUBHUX PEUYOBHH, SIKI BaXKIMBI IS
(dhopMyBaHHS TTOBHOIIIHHOTO 3amaxy.

VY CanitapHux mpaBuiax 1 HOpMax 13 3aCTOCYBaHHS XapyoBUX J00aBOK SIK
HATypaJbHI apoMaTU3aTOpyW HaBeACHI Tak 3BaHi ‘‘edipHi omii” (CIUPTOBI,
BoAHOCTIUPTOBI. CO2-€KCTPaKTH, MUCTUIISATH Ta €CEHIli Ha iX OCHOBI), a TaKOX
EKCTPAKT BaH1I, KOHIIEHTPATH JUMY Y BUTJISI1 PO3UHHIB.

Pazom 3 TtuM, Bimomo, mo "edipHi oiii” MOXYTh MaTH HE TUIBKH TOCTPY
TOKCHUYHICTh BIJHOCHO JIFOJWHU, ajie W 1HII IIKIJJMBI BIUIMBU Tak, HampuUKIa,
JKapl BiI3HAYAOTh BUIMAIKH “TIOJMHOBOI €MUIETICI Y JIF0AeH JIFOOUTENIB BEPMYTY,
70 CKJIaAy SKOTO BXOJIuTh edipHa omis ripkoro noiauHy (Artemisia absinthium).
BigomMo Takoxk, MmO MycKaTHUH TOpiX 1 WHoro edipHa oJis MPOSBISIOTH
ncuxoTponHy niro. Y 1981 p. Oyno BCTaHOBJIEHO, IO OJUH 3 KOMIIOHEHTIB
nenexoBoi (aipoBoi) edipHoi omii (O6eTa-azapoH) Mae KaHIEporeHHy miro. Omist
€BPOTNEHCHKOT JIETIEXW MICTHTh BChOTO 5% OeTa-azapoHa, TOAl SK 3 1HAIHACHKOI
Jenexu OTPUMYIOTh OJIit0, 110 MICTUTB 75 -90 % wiei cnonyku. [licig npunuHeHHs
BUpPOOHMIITBA JieriexoBoi edipHoi omii Ha VYkpaini [Hmis crana enuHum i
MOCTaYaIbHUKOM.

ApomaTtnuHi pedyoBHMHM 3a HoMmeHkiaTyporo GRAS mpezacrasieHi
apoMaTu3aTopaMu, IICHTUYHUMH HATYPAJIbHUM, a TAKOXK €CEHIISIMA Ha iX OCHOBI,
apoMaTaMHM KONTIHHS, BaHUIIHY. 3 CHUHTETMYHHMX apoMaTH3aTOpIiB HaBEJECHUU
TUTBKU €THJIBaHUTIH. {711 apomaTH3aTopiB NEpeBa)KHO HE BKa3yrOTh iHIEKC “E”.
MakcumanbHO JOMYCTUMY J03y BCTAaHOBJICHO TUIBKA JUIsl BaHUIIHY Ta
CTUJIBAHUTIHY.

Y BUPOOHUIITBI €CEHITIH 11 KOHIUTEPCHKUX BUPOOIB BUKOPUCTOBYIOTH TaKi
CHHTETUYHI apoOMaTH4Hl PEUOBMHM: aHAHACOBUW  albJAeril, amijalerar,
amiI0yTupaT, aminBajepiaHat, OeH3albJeri], OeH3uIaeTaT, OCH3UIOBUIN CIUPT,
TCTIOTPOITIH,  J11130aMIJIOBHI eTep, 10HOH, IMHAMOHOBUH aJIbJIETI,
METUJIAaHTPAHLJIAT, 00IUH, YHIECKAIAKTOH, (peHIIaleTanbaeriy, GeHIIOBUi CIupT,
denineTunaneTar, deninonTOBa KHCJIOTA, LUTpab, LUTPOHETIOI,

eTUJINEeIapTOHOBUM  eTep,  eTwiadopmiar, eTWIKAmpioHaT, eTHJICATIIuIaT,
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ETWIHAHTAT, eTUI(EHIIaIeTaT, €THiIaIeTaT, eTHIOYyTHPAT, ETHIIIHHAMAT TOIIIO.

OpyKTOBHII apoMaT MawTh: eTwidopmiaT, i3oamiiadopmiaT (CIMBOBHIA),
nuTpoHemmiIpopmiaT, eTuialerar, OyTuialnerar, 1300yTujalerar, i3oaMijanerar
(rpymieBwmii), etunOyTupar (aHaHACHWIA), 130-aMiIOyTHUpaT, eTUJBajepiaHaT
(16myyHUid), ACHUIOBUN ajpjeriy (ameJIbCUHOBUM), IUTPadb 1 IUTPOHEIAb
(iuMmoHHUM), OeH3anmpaeriy (MuUrganbHU). BHAUISIIOTBCS CBOIM  apOMaTOM:
(heHUTEeTUIIOBUI CIUPT (TPOSIHIOBUIA), TEIIOTPOITiH (KBITKOBHM), Jinamriidopmiar i
nuTponenuianeTar  (KOpiaHApoBUM), JiHaIIdopmiaT 1 130aMIJIIPOITIOHAT
(6bepramoToBHif).

He no3BomseTbecss apoMaTtu3yBaTH MPOMYKTH JUTSYOTO XapdyBaHHS,
HaTypajbHI NPOAYKTH XapuyBaHHA a00 HAmoi CMHTETUYHHMH apoMaTH3aTOpaMu
IUIS TIOCWJICHHS BJIACTUBOTO iM MPUPOAHOTO apoMary. BHKOpHCTOBYBaTH Xap4doBi
apoOMaTHUYH1 €CeHIlli HeOOX1THO TUIbKH 32 iX MPU3HAYCHHSIM.

Y 1959 p kpainu €BpOINENUCHKOTO COIO3Y MOYaIH PO3POOISATH €IUHHMA
JOKYMEHT TIPO BUKOPUCTAHHS apOMAaTU3aTOPIB y HAMOIX Ta Y XapUOBUX MPOTYKTaX
1 mpo oOMexxeHHs y mii cdepi. KomiTeT ekcrnepTiB 3 XapyoBUX apoMaTH3aTOPIB
(Flavoring Substrances) y 1970 p. omyOusikyBaB Iiepiie BHJIAHHS JOKYMEHTa
‘“SanarHi pedoBuHM npupoanoro noxomkenns” (Flavoring Substancesand Natural
Sources of Flavorings), momoBHene motiM y apyromy (1973 p.) i TpeTbomy
(1981 p.) BumanHsax. BuxigHuM MaTepianoMm Jisi CTBOPEHHSI IIbOTO AMPEKTUBHOTO
JOKYMEHTa CTaJlM MEIUKO-010JI0TIYHI JlaHi, HaKONMW4YeHI B €BpoOIl, a TaKOX
pe3yNbTaT CUCTEMATHUYHUX JOCHIKEeHb e€(DIpHUX OJif 1 3amalIHUX PEYOBHH B
aMEepUKaHChKOMY HayKOBO-ZoCTimHOMY iHCTUTYTI Research Institute Fragrances
Materials (RIFM).

Llel 1HCTUTYT y3araJibHUB BiOMI JaHi 1 IEPEBIPUB y AOCHIaX HA TBapUHAX
MEIUKO-010JIOT14HI BJIACTUBOCTI MPAKTHUYHO BCIX “edipHUX omiit" 1 apoMaTUIHUX
PEYOBHH, SIKI BAKOPUCTOBYIOTHCS SIK apOMaTHU4H1 100aBKH. Pe3ynpTaTtu peryisipHo
nyOuTiKyBaiucs, HourHaouu 3 1973 p , y BUIIIAI MOBiAOMIICHB Y *KypHaii Foodand
Cosmetic Toxicology, mo Bumaetbest y BenukoOpuraHii.

KoHe 3 Takux 1moB1IOMJIEHDb MICTUTh:
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1) KOpOTKi JaHi Mpo CKJIAJ 1 BIACTUBOCTI BUIPOOOBYBAHOTO MPOAYKTY;

2) BimoMocTi po 00’eMH 1 CIIOCOOM BUPOOHHMIITBA,;

3) maHi Mpo HOPMH MOTO BBEJEHHS B MUWJIO, IETEPT€HTH, KPEMU, JIOCBHOHH 1
napdymu;

4) pe3yabTaTH TOKCHKOJOTIYHUX BHIPOOYBaHb, IO MPOBOJWINCH Ha
TBapuHax npu npuiiomi Beepenuny (oral JI/sp) 1 mpu Hanecenni Ha mkipy (dermal
JT/Is0);

5) pe3yabTaT BUIpoOyBaHb APATIBIMBOI 1 CCHCUOLTI3YI0UOT Jii.

CporomHi BUAAHO Tak 3BaHy “BiakuTHy KHHry”, sika MICTUTh MEpENiK
apoMaTHu3aTopiB, J03BOJIEHUX JJIsi BAKOPUCTaHHs B KpaiHax €C. VY Hiil 3a 3Ha4Y€HO,
mo «Kowmiter excreptiB €C yacTo NOBMHEH yXBAJIIOBATH PIIICHHS, SKi
TPYHTYBaJIHCS Ha MyK€ OOMEKEHHWX TOKCHKOJOTIYHUX JaHUX MI0JI0 OKPEMHUX
apoMatuyHux cyoctaniii». Omxe, KomiteT excrieptiB €C y Bumaakax BiJICyTHOCTI
HEOOXITHUX MaTrepialiB BUMYIIEHUN OyB BpaXxOBYBaTH 3HAYHO MEHIIE KPUTEPIiB,
HDK 1€ IPUIHATO JIJIs1 OLIIHKKM Oe3neKku XxapuoBux ao0aBok. KomiTer momyckae, 1o
apoMaTU4yHl CyOCTaHIli «IHOJI MOXYTh BHUKJIMKATH PEAKIlii TINepUyTIUBOCTI B
OKPEMUX JIFOACH» 1 MIIKPECIIOE, 0 «TaKl peakiii He MOXKYTh MnepeadavyaT TECTH,
BHKOHAHI Ha J1abopaTOpHUX TBapHHAX a00 y pasi X BUBYCHHs IiN Vitro». Komiter
excrieptiB €C He OpaB 10 YyBarm TMpOSIBY TINEPUYTIMBOCI 1 BHACHIIOK
BUKOPUCTAHHA OKPEMHUX apoMaTu3aTopiB. Y «bIakuTHIN KHU31» TaKOX 3a3HAYEHO,
[0 TpU 3apaxyBaHHI apOMATUYHUX CYOCTaHII 10 Kareropii 103BOJIECHUX,
«iH(GOpMAIII0 TPO JOCHIKEHHS MYTareHHOCTI OyJI0 PO3TJISHYTO TUIBKH B

OKpEMHX BHIIaAJKaX».

3.6. TokcukoJiorisi miICH/II0BAYiB CMaKy Ta apoMaTy
[lincumoBaui  (Momudikaropu) CcMaky Ta  apomaTy  MiJCHIIOIOTH
(MOIM}IKYIOTh) CHPUHHATTS JIFOAMHOIO CMAKy Ta apoOMary IIJIIXOM CTUMYJIFOBaHHS
3aKIHYEHb CMAaKOBUX HepBiB. [Ipu 1pomMy cami MiACKIIOBadl MOXYTh HE MaTH Hi
BJIACHOTO 3amaxy, Hi cMaky. BOHM MiJICHITIOIOTH, BIJTHOBIIOIOTH Ta CTAOUII3YIOThH

CMaK 1 apoMar 4YM HOTr0 OKpeMi CKJIAJIOBl, SIKI BTpayarOThCsA MpU TepepoOIl
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CHUPOBMHU Ta 30€piraHHi KIHIIEBOTO MPOAYKTY. BOHM MOXYTh TaK0X MOM’SIKIITUTU
OKpeMi HeOakaHi CKJIaI0Bl cMaky Ta apomary [2, 5].

IayraminoBa kmciaora (E620) (3.5) Ta ii coai (E621-E625) mupoko
BUKOPHUCTOBYIOTBCSI Y Xap4yoBiii MPOMHUCIOBOCTI. BOHM MiACHUIIOIOTH TPHUPOJHI
CMaKOBI BJIACTUBOCTI IIPOJIYKTIB, @ TAaKOXK BIIHOBJIIOIOTH IIi BJIACTHUBOCTI, SIKI OyJIH
nocJyiabieHH1 npu nepepoodii ta 30epirandi. OpraHu cMaky JIIOAWHHM BiI4yBalOTh
HAsIBHICTh TJIyTaMaTy HATPil0 NpU pO3uMHEH1 y Boai y cmiBBigHOmeHHI 1:300.
['myramar Hatpiro - ApiIOHOKPUCTATIYHUN O1IHI MOPOIIOK, SIKUM JIETKO 1 MOBHICTIO

PO3UYUHSIETHCS Y BOJI.
COOH

H,N—C—H
CH,

CH,

COOH (3.5)

OcTanHIMH pokamHu OMyOJIKOBaHI JaHl MPO 3/aTHICTb TIIyTaMaTy HaTpiio
NPUBOJAUTH JI0 TIOSBU TOJOBHUX OOJIB, CJIA0KOCTI M’S31B, TPUCKOPEHHS
cepLeOUTTs, a TAKOK BUKIIMKATH aJepriyHi peakilii Ta i cumntoMu. Lli nposiBu
o0'eqHaHl TiJ HA3BOI0 TaK 3BAaHOTO «CHUHJPOMY KHUTAWCHKUX PpPECTOPAHIBY.
MexaHi3M TOKCHYHOI Aii TJIyTamaTy IMOKH 1m0 HeBimomuii. ToMy Xoya riryramat
HATpIl0 € XapyoBOK J100aBKOI, SIKa MPUPOAHO MPUCYTHS y PsiAl HPOIYKTIB
xapuyBaHHs (M’sici, pubi, cupi), 3aCTOCYBaHHS ii B NPOJYKTaX XapuayBaHHS
pernamentoBane Ha piBHI 10000 MI/KT TOTOBOTO MPOIYKTY Ta MiJJIsTaE KOHTPOJIIO.
SImOHCHKI BUY€HI BCTAaHOBWIJIM, TO TJyTaMaT HATPIl0 y BEIMKUX J03aX BUKIHKAE
ciinoty y urypiB. KinbkocTi, SiIKi CHOKMBAIOTHCS JIOAMHOIO, 3BUYAHO, 3HAYHO
Hux4i. [Ipote, HA TyMKY JOCIIIHUKIB, € UMOBIPHICTh TOTO, IO TIyTaMaT HATPIIO
MOK€ BIUTMHYTH Ha 31p. OCOOIMBO, SIKIIO BXXKUBATHA MOTO MPOTATOM 0araThoX POKIB.
3 miei rpynmu MoaudikaTOpiB CcMaky B YKpaiHi OOMEKEHO J03BOJICHE
BUKOpHUCTaHHS TiTbku E621. BBaxaroTh, 110 TJIyTaMiHOBY KHCJIOTY Ta ii COJIl HE

OaxkxaHO J0NMaBaTH JO NPOAYKTIB auTsAs4oro xapuyBanHsa. JIJIJ rmyraminoBoi
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KHCJIOTH CTaHOBUTH 120 MI/KT.

S’-I'yaninoBa kuciaora (E626) Ta ii couai (E627-E629), 5’-ino3inoBa
kuciaora (E63I) Ta ii comi(E631-E635) 1mupoko BHKOPHUCTOBYIOTBCS —SIK
MiJICHIIIOBadl  CMaKy. MaKCHUManbHO JOMYyCTUMHMHA pIBEHb LHMX J00AaBOK IS
po1I0BOJILYMX ToBapiB — 500 Mr/Kr, a Jis puIipaB — y HeoOXiaHii kiibkocTi 11
nux crnoiyk He oOmexxkeHa. 3 2004 poky B VYkpaiHi J03BOJIEHE BHUKOPHUCTAHHS
TIIBKY JBO3aMilIeHoro 5’-ryaHinary Harpito (E627) Ta nBo3amimieHoro 5’-ioHizary
Hatpito (E631).

Iainun (E640) BUKOPUCTOBYIOTH SIK MOJAU(IKATOp CMaKy Ta apomary.
['minua Gepe ydacTh y mpoliecax 3HEMIKOJKEHHS OCH30MHOI KUCIOTH HUISIXOM
CUHTE3y TIMypoBOi KHUCJIOTH Ta B YTBOPEHHI KOH’IOTAriB CIOJYK 3 >KOBYHUMU
KucioTamMu. Bin Oepe ydacTh y mpouecax oOMiHy BYIJIEBOMIB Ta XKHUPIB, Y CUHTE3I
BOKJIMBUX Yy (PI1310JIOTITYHOMY BIJHOIIEHHI PEYOBHMH: KpeaTuHy 1 TiyTaTioHy. B
VYKpUTI TIIHH SIK XapyoBa J100aBKa HE OJIEp>KaB CTaTyCy JTI03BOJIECHOCTI.

Xinin C20H2402 N2 — ocHOBHUI ankanoin X1IHHOrO JiepeBa. Po3unHu XiHIHY
BIJIPI3HATBCS JIy’)K€ TIpKMM cMmakoM. [likaBo, 1m0 XiHIH TPOSBISE HE TUIBKH
aHTUMAJISIPINHY 110, aje 1 aHTUIIPOreHHHI ePeKT, 3yMOBJIEHUI 0e3Mm0cepeIHbOI0
JIEI0 HAa HEPBOBHUH IEHTP, KU PETYNIOE TeMIEparypy Tia. Y BEIHKUX J03aX
X1HIH gocuth oTpyhHu. Tomy MJIP st TOHI3yr0ounXx 0€3aJKOrOJbHUX HAMOiB HE
noBUHEH nepeBuuryBata 100 mr/m.

MJIP niamermay — moaudikaropa cMaky 1 apomaTy — IJisi MaprapuHy
ctaHoBUTH 150 Mmr/kr, a ipucy - 6 mr/kr. Jlianetusn Hamae BUpoOAM MPUEMHOTO
MOJIOYHOTO apoMary. B YkpaiHi 103B0JICHO 0OMeXeHe BUKOPUCTAHHS J1alleTUIy.

Kpim Toro, B Ykpaini sk moaudikaTopu CMaky Ta apomarty, HE OfepKajiu

CTaTyCy J03BOJICHOCTI aMiHOKHcoTa L-neiinun (E641) Ta aesiki iHI CIIONTYKH.

3.7. TOKCHKOJIOTisl MiICOJIOXKYBaYiB Ta IyKPO3aMiHHUKIB
HanMipHe crioskvBaHHSI LYKPY Ta IIYKPOBMICHUX BUPOOIB BUKIIMKA€E, KPIM
OKUPIHHS, CUCTEMaTHYHE Tepe30yMKeHHS 1HCYISPHOro amapaTry MiJIUTyHKOBOT

3a51034, MOKe OyTH IMPUYMHOI0 WOT0 PO3iaay, 3HAYHO IMiIBUIILYE PU3IUK PO3BUTKY
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niabeTy, a TakoX Kapiecy 3yOiB, TimepToHii, arepockiepo3y. Tomy y Oararbox
KpaiHaxX CBITY OpraHi3oBaH€ BHPOOHHIITBO 1 MOIIYK HOBHUX IMiJCOJOKYBadiB Ta
I[yKpO3aMiHHUKIB [2, 5].

[TponoBoBYl TOBAPH 3 MiACONIOKYBaueM MOBUHHI MICTUTH 1H(POPMAIIIO PO
HBOTO Ha €THMKETI, a JJIs acrmapTamy — ClelialbHUN MOoNepeKyBaIbHUN HaIHC.
[TpoayKTH IUTAYOTO XapyyBaHHS HE MMOBHHHI MiCTUTH MiICOJIOIKYBaYiB.

CHHTETHYHI MiICONIOIKYBaydl MPEJCTaBICHI CaxapuHOM, acmapTaMoM, HOTO
aHaJoraMH, IIUKJIaMaTaMH, arecysib(haMoM KaJiiio TOMIO.

Caxapun (3.6) Ta iioro HaTpieBa, KajieBa ado kaabuieBa coui (E954) —
cynbdamin 6ensoitHoi kuciaotu C7HsNSO3, comommmit Bim caxaposum y 300-500

pasiB.

ZT

SO,

(3.6)
CaxapuH BIJHOCHO IIBHAKO MPOXOAUTH Kpi3b cTpaBoxin, 1 98 % ioro
BUJIUIAIOTHCST 3 ceuero. Benuka KiIbKICTh caxapuHy B XapuyBaHHI BUKIIMKaja
PO3BUTOK pPAKOBUX IMyXJHUH cedoBoro Mixypa y 60% mrypiB. Crorogsi
BCTAaHOBIICHO, IO IOJICHHE BXXWBAHHA CaxapuHy MPOTITOM TPHUBAIOTO YaCy
HeOe3neyHe. BcCecBITHBOIO — Oprafizailield  OXOpPOHM  370pOB’S  J03BOJICHO
3aCTOCOBYBATH HE OUIbIIE 5 MI/KT caxapuHy, a B JIIETUYHUX MPOIYKTaX — 10 25
Mmr/kr. B Ykpaini no3BosieHe BukopuctanHus caxapuny (E954).
3acToCyBaHHsS IITYYHOTO IMiJCOJIOKYBasa Iwkiamary (3.7) Tta ioro
HaTpieBOi, KamieBoi abo kambifieBoi coned (E952) B Ykpaini oOMexeHe — BOHU
JIO3BOJICHI TUTBKM SIK MIACOJIO/KYBayl y KOMIIO3HUIIII 3 caXxapuHOM. Y KpaiHax
€pporneiickkoro  CmiBTOBapucTBa  BIH ~ OOMEXKEHO  3aCTOCOBYETHCS B
apoOMaTHU30BaHUX O€3aJIKOTOJIbHUX HAMoAX 3HUKEHOI EHEPreTUYHOi I[IHHOCTI,
MOJIOUHHUX Hamosix, fneceprax. Y CIIIA nukmamar ta #oro moxigHi He J03BOJIECHI 10

CITIOKMBAaHHAI.
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NH ——S0,0H
(3.7)

He BusiBieHO sik0i-HEOYIh MIKIAIMBOI Ail IIUKJIAMaTIiB HA MEYiHKY, HUPKHA Ta
iHIN opraHu moguHU. [lpoaykTu Merabomi3My LMKJIaMaTiB JOBOJI IIBUIKO
BUJIANIAIOTbCS 3 opranismy. Ilpm npomy Bigx 0,1 g0 0,9 % nukimamary
MeTaboMI3y€eThCs 10 LUKIOTEKCHIaMiHy, SIKUA Ma€ BUCOKY TOKCHYHICTH, Ta JI0
KaHLEPOre€HHOI0 JULUKIOrekcuaaminy. llokazaHo, mo HUKIaMaTu y BEIMKHUX
703aX BHUKJIMKAIOTh y MIANOCIITHUX TBapuH pak cedoBoro Mixypa. Ilupoke
3aCTOCYBaHHS LMKIAMaTiB y TMPOAYKTaX XapuyyBaHHS BHUMAara€ mOJAIbIIOT0
BUBYEHHS iX O10JI0T1YHOI aKTUBHOCTI.

[MinconomxkyBau acnaptam (E951) (3.8) mpunmaTauii Ay BUKOPUCTAHHS B
Xap4OBHX TPOAYKTax, TPUTOTYBaHHSI SKUX HE BHUMarae TepMOOOpPOOKH,
HaIpUKIIaJ, MOpPO3UBa Ta KpeMiB. BiH BTpauae cONOIKMI CMaK IMpHU BUTPUMII 3a
150°C mporsrom 45 xB. V 3B’A3Ky 3 IUM ac IapTaM MAaJONpPUIATHUN IS
BUKOPUCTaHHS B XapuoBUX MpPOJYKTaX, SIKI BUTOTOBJIIOTHCS MPH BHCOKUX
TEeMIIepaTypax, a MOTIM JOBIO 30€piratoThCs (CTEpUIi30BaHi KOMIIOTH, ITMBO).

H,N O o /

@) @)
HN
HO

(3.8)
AcraptaM B Oprati3Mi po3ILEIUTIOeTbes Ha L-aminokucnoty ((dheHiianaHin)
Ta METAHOJ, SIK1 IOBHICTIO METa0O0I3yI0ThCS. Y pe3ybTaTi HOOIYHOI peaKiii Moxe
yTBOPIOBAaTUCh  JHMKETOININEpa3suH 13 BiacHuM 3HaueHHsM  JIJIJI. Bwict
deHinamaniHy MOXE€  3aBJaTH  IIKOAWM  XBOPUM Ha  (PEHUIKETOHYPIIO
(peninkeronypis — ayxke pinkicauit (1:15000) renetnunuii gedekT, MO BUMArae
cnenianbHoi AieTv). Ilpu moTpumaHHI LMX YMOB yCl KIIHIYHI JOCTIIKEHHS,
mpoBeneni y ®panmii ta CHIA Ha miTax 1 IOpOCIMX, TOKAa3ald BIJCYTHICTH

HeOaKaHUX MOOIYHUX HACIIIKIB.
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B Vxkpaini AJ1/] acnapramy cranoButh 10 40 mr/kr, toro MJIP y xapuoBux
NpOAYKTax (JecepTd Ha KHUCIOMOJIOYHIA OCHOBI 3 J0AaBaHHIM (PYKTOBHX
HAIlOBHIOBAiB, HOTYpPTH 3 J0JilaBaHHAM (GPYKTOBUX HAMOBHIOBaYiB, Kedip 3
JI0JaBaHHSAIM (PYKTOBUX HAINOBHIOBAYiB, CHUPKH 3 JOJaBaHHAM (PYKTOBUX
HanoBHIoBauiB) — 1000 Mr/kr. MapkyBaHHSI XapyOBHUX MPOJYKTiB, BUTOTOBJICHUX 3
BUKOpHUcTaHHsAM acrnapramy (E951), abo cymicHOro BHKOpHCTaHHs acnapTamy
(E951) Tta amecynmpdamy-K (E950), 00OB’S3k0OBO TIOBMHHE MICTUTH TaKe
nonepemkeHHs:  “Acmapram € jokepenoM  ¢eHutanaHiHy. IIpomykr  He
PEKOMEHIOBAaHO XBOPUM Ha (PEHIIKETOHYPIO Ta JiTAM 10 ceMu pokiB” (IlocranoBa
MO3 VYkpainu Ta ['onoBHOTO canitapHoro Jikaps Ykpainu Ne 42 Binx 28.12.2002).

Anecynpam  kamito  (anecynbpam-K  (E950)) (3.9) € craGinbHuM
MI1JCOJIOMKYBAUEM SIK Y CyXOMY BUIJISA[IL, TaK 1 y BOJAHMX pO3uMHax B iHTepBam pH
3-7. Woro cmakoBuii npodins moxiGHuii 10 npodimo cMmaky wykpy. ITepeBakHO
BUKOPUCTOBYETbCS  JUId  HPUTOTYBAaHHS  HAMOiB, MOJOYHUX  IPOAYKTIB,

KOHJUTEPCHKUX BUPOOIB TOLIO.
CH,

O O

*KN—S0, (3.9)
Ockunbku anecynbhaM Kaiilo MBUAKO PO3UYMHSAETHCS y BOJMI, BIH J00pe
MIIXOAUTH JJIsl IBUAKOPO3YMHHUX HAIOIB 1 CTOJOBUX I1JICOJIO/IKYBayiB. 3a3BUyail
BUKOPHUCTOBYETHCA y CKJIAJl CyMIIIEBUX MiJCOJIOMKYBauiB pa3oM 3 acmapTaMoM.
[Ipu 11bOMy TIPOSIBIISIETHCS HE TIIBKU KITBKICHHM, alie 1 sIKICHUM cuHeprizm. OouaBsi
PEYOBHHHM OKPEMO € COJIOAIIMMHU 3a Ifykop npudiau3Ho y 200 pasis, a B cyminil — y
300 pasiB. ConoakicTh anecyibhaMy Kajilo BIAUYyBa€TbCSI MHUTTEBO, alle HE JIyKe
JIOBT'O, COJIOAKICTh aclapTaMy, HaBIIaKH, BIUYBA€TbCS HE BiJipa3y, aje TPUMAETHCS

MPOTATOM JOBTOTO 4acy.
dapmMakoKIHETUYHI JOCTIHKCHHS, TMPOBEACHI Ha JIOMAX, IMOKa3aiH, IO
nepopajibHO BBEJICHI J103M allecyib(haMy KaJiloMOBHICTIO a0COpOyBaIUCs 1 MIBUIKO

BUBOJMIINCS Y HE3MIHEHOMY BUTJISIAIL 13 CEUEIO.
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JJIJ1 anecynsdamy kamito cTaHOBUTH 10 15 mr/kr, a ioro MJIP y xapuoBux
OpOAYKTaxX (JecepTd Ha KHCIOMOJOYHIM OCHOBI 3 J0JlaBaHHAM (PYKTOBHUX
HAIlOBHIOBauiB, WOTYPTH 3 J0JaBaHHAM (QPYKTOBUX HAINOBHIOBaYiB, Kedip 3
JI0JaBaHHSAIM (PYKTOBUX HAMOBHIOBAadiB, CHUPKM 3 JOJaBaHHAM (PYKTOBUX
HaloBHIOBauiB) cTaHOBUTH 350 wMr/kr. [Ilpu cyMiCHOMYy BHKOPHCTaHHI
nigconomkyBauie MJIP  acmapramy (E951) cranoButume 500 wMr/kr, a
anecynbpamy-K (E950) — 175 mr/kr (ITocranoBa MO3 Vkpainu ta ['010BHOTO
caHiTapHoro Jikapst Ykpainu Ne 42 Bix 28.12.2002).

He opepxann aOCONOTHOTO CTaTycy J03BOJICHOCTI: cykpano3a (E955),
tayMatid (E957), rmimupusun (E958), neorecnepunun aurinpoxankoH (E959) ta
JIeSIK1 1HIII TT1/ICOJ0 [KYyBaui.

Cepen MoOHOCaxapu[iB BaXKJIMBE MicLe 3aiiMae (pyKTo3a, sika MOBLIBHO
BCMOKTYEThCS B opraHi3mi (y 2,3 pa3a NOBUIbHIIIE, HIXK TJI0KO3a) 1 MaJio BIUIMBAE
Ha piBeHb LYKPY B KpoBi. Ii MeTaboizM 3ailicHIOEThCA Ge3 ydacTi iHCYINiHy, M0
BIJIKDHUBAE MOJIMBOCTI BUKOPUCTaHHS (PYKTO3M Yy XapuyyBaHHI XBOPUX Ha
IyKpoBuil niabet. Dpykro3a Mae OOMEXKEHY KapleCOreHHY Jil0 TMOPIBHAHO 3
caxapo30l0 Ta II0K03010. BoHa Mo’ke MiACHIIOBATH CMakK Ta apoMar MPOIYKTIB,
YTBOPIOE apOMATUYHI Ta 3a0apBIICHI CTIOTYKH.

Kenair (E967) — mstutomuuit cnupt CsHi120s — MICTHTBCS y HIESIKUX
¢dbpykTtax Ta oBodax. KcuiiT mMae NMpUEMHHUI COJOIKUM CMak 1 3a COJIOJKICTIO
ONM3BKUNA 10 caxapo3u. YTWII3allisl KCWIITY HE 3aleXuTh Bl iHCymiHy. Kcwmt
BOJIOZII€ aHTUKETOHHOIO JI€10, 3yMOBIICHOIO TIEPETBOPEHHSAM Y TIIKOTEH Ta 3JaTHHUMA
3MCHIIUTH HAKOTHMYCHHS Y TICUiHIIl aleTHJIKOCH3UMY A, SKUH € IKepeoMm
YTBOPEHHS KETOHHHX Til. BCTAHOBIGHO NPOTHKAPIECHY Mil0 KCHIiTy. Moro
CIO’KMBAaHHS Yy BEIIMKUX J103aX MOXKE€ BUKJIMKATHU Aiapero. B Ykpaini o3BoJieHe
BUKopucTanHsa kcumrty (E967).

Kpim toro, B Ykpaini 103BoJIeHE BHUKOPUCTAHHS COPOITY 1 COpOITOIOBOTO
cupony (E420), manity (E421), 13omanetuty (E953), MmanbTiony Ta MaiabTIOIOBOTO

cupony (E965), otuzony Ta caxapoiy.
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3.8. TokcHKOJIOTisi XapuOBHUX PeryJsiTOPiB KUCIOTHOCTI Ta JIY’KHOCTI

Jlo Xap4oBHX PETYIATOPIB KUCIOTHOCTI Ta JY)KHOCTI HaJeXaTh T00aBKH, SIK1
3MIHIOIOTh 200 PETYJIOI0Th KUCIOTHICTh YU JIY>)KHICTh XapuoBUX MPoaykTiB. Cepen
HUX TIPOBIAHE MICIIE 3aliMarOTh XapdoBi KUCIOTH. JIJIsi poO3apiOHOTO MPOmaxy
XapyoOBUX KHCIIOT BOHU MOBHHHI (pacyBaTuch y Tapy 3 €TUKETKOIO, Jie MOMIIIEeHA
CTHCJIA THCTPYKIIIS TIPO CHOCIO BXKMBAHHS Ta peKOMEHaIlli CTOCOBHO JTO3YBaHHS, a
TaKOX IMO3HAYCHHS «Xap4oBHii (-a)» [2, 5].

Bunna kuciaora L(+) (E334) — perymsatop KHUCIOTHOCTI, CHHEPTiICT
AHTUOKCUJIAHTIB Ta KOMIUIEKCOYTBOpOBad. BuHHaA KHClIOTa HE MiAJIA€ThCA
OOMIHHIM TEpPETBOPEHHSIM B OpraHi3Mmi JIOJWHUA. BoHa Mae pi3KO BHpaK€HUU
KUCIIUHA CMak. 3a pe3yjbTaTaMHU JIOCHIIPKEHb HE BHSBJICHO TOKCHYHI Jii BUHHOL
kucioTu. Bunna kucnora ta i noxiasi (E335-336) no3BosieH1 ajist 3aCTOCYBaHHS B
VYkpaini 3 2004 poky.

Oprodocharna kuciaora (E338) 3actocoByeTbest (K — perynisitop
KHCJIOTHOCT1, CUHEPricT aHTHuOKcuaaHTiB. Coni (ochaTHOi KUCIOTH BXOASATH 10
CKJIaJy KICTOK Ta OaraThox (pepMeHTHHX cucteM. Bimomo, mo docdar Bimirpae
BXJIMBY POJIb Y BYIJIEBOJHEBOMY, KUPOBOMY Ta O1JIKOBOMY OOMiHax. TpuBaie
BBEJICHHS B OpraHi3M Ha JIMIIKOBOI KUIBKOCTI (hOC(haTHOT KHCIOTH MOXE MPUBECTH
10 BTpatu Kamibilio. O6’eqnannM komitetoMm excriepTiB DAO/BOO3 no xapuoBum
nobaBKkaM BCTaHOBJIEHA O€3yMOBHaA J1000Ba /103a (pochaTHOI KUCIOTU AJIsl JTFOAUHU
J0 5 MI/KI Macu Tila, a yMOBHO Jomyctuma no3a — 95-15 mr/kr. B VYkpaini
703BOJICHE  BUKOpHcTaHHS  opTodocharnoi kucmotu (E338), omHo- Ta
nBo3amimienux Hatpiki ¢ocdarie (E339), kamiit docdarie (E340), xanbiiit
docdarie (E341), amoniit docdarie (E342) Ta neskux IHIIUX PETYISITOPIB
KHUCJIOTHCTI Ta JIy’KHOCTI.

He onepxanu aOCoOMOTHOTO CTaTycy JA3BOJEHOCTI B YKpaiHi Taki
perynsitopu KuciaotHocTi: yaktat amoHito (E328); D, L-makrar marnito (E329);
uutpat MarHito (E345); manat amonito (E349); dpymapar narpito (E365); dbymapar
kaiiro (E366); dymapar kansitito (E367); pymapar amonito (E368).
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B VYxpaini He oTpuManu CTaTycy O3BOJIEHOCTI JO BUKOPUCTaHHS T00aBKU
KOMOIHOBAaHOTO Tpu3HaueHHs: aretaT amonito (E343) — sk koHcepBaHT i
perynarop kucioTHocTi; ¢ocdar marHiro (E343) - perynastop KHCIOTHOCTI Ta
no0aBka, IO TEPENIKOKAE 3JICKYBaHHIO MPOAYKTYy; MamaT Hatpito (E350) —
PETYJIATOP KUCIOTHOCTI 1 BoNroyTpuMytounii arent; 1,4-renrononakton (E370) —
PETYJIATOP KUCIOTHOCTI Ta KOMIUIEKCOYTBOpIOBaY; rimokoHat marHito (E 580) —

PETYJIATOP KUCIOTHOCT 1 areHT TBEPAIHHS Ta ACSIK1 1HII PETyIITOPH KHCIOTHOCTI.

3.9. TokcukoJi0riss XapuoBHUX cTadijizaTopis, 3arymyBadyis,
KOMILJIEKCOYTBOPIOBAYiB Ta JKeJIIOI0YHX areHTiB

OpHi€l0 3 BaXIMBUX XapaKTEPUCTHK XapyOBOIO TMPOJAYKTY pazoM 3
KOJbOpPOM, apoMaTOM Ta CMakoM € Horo KoHcucTeHuis. [lpoayktu wacto €
KOJIOITHUMH CUCTEMaMU: eMYJbCli, MmiHU, cycnensii. Jyig iX cTBopeHHs HEeoOXiaHi
PEYOBHHM, SIKI MAIOTh MEBHI BJIACTUBOCTI: MOBEPXHEBY aKTUBHICTh a00 3/1aTHICTH
3aryIiyBaTd reTepOreHHl CUCTEMU. SIK eMyJbraTopy Ta cTaduI3aTOPH MEPEBAKHO
3aCTOCOBYIOTH JJAKTATH HATPIIO 1 KAJIBI[II0, MOHO- Ta JUTJIIEPUAN KUPHUX KHUCIIOT,
opomoBany onito (E443), i300ytunanerar caxapo3u (E444). Jlo6aBka (E443) ne
oTpHMaja abCOFOTHOTO CTaTyCy J03BOJICHOCTI B YKpaiHi [2, 5].

Takox sK eMylnbratopu, CTaOUTI3aTOPU Ta 3TyIIyBadyl BHKOPUCTOBYIOTH
BiBCsiHY Kamenb (E411), ryapoBy xamens (E412), tparakant (E413), rymiapaOik
(E414), kcantanoBy kamenn (E415), kamenp kapaiti (E416), kamens Tapu (E417),
renaHoBy kamenb (E418), kamens rxarti (E419), merwnuentonosy (E461),
ETUJIIEITION03Y (E462), T'1APOKCUTIPOTIIETION03Y (E463),
riagpokcunponinmetwinentono3y (E464), merunerunuentonosy (E465), narpieBy
cimp  kopookcumerwinemiosu (E466), erunrigpokcuetwiientonosy (E467),
kapOrono3y (6e3 iHmexkcy E). He orpumanum crarycy no3BosieHocTi B YKpaiHi
no6aBku 3 iHpexkcamMu E419, E463, E464, E465, E467.

Bigomuii migxig MDKHApOJHHMX EKCHEPTIB, SKI PO3TIIANAIOTh SK XapyoBl
100aBKM JAEsIKI MPUPOIHI PEUOBUHH, IO MICTATHCS y XapyOBHUX MPOIyKTax. Tak,

cepell 1HTPEIEHTIB, sIKI BUKOPHUCTOBYIOTh JIJII TIPUTOTYBaHHS IPOAYKTIB
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Xap4yBaHHS, 3aCTOCOBYIOTh HAaTypalibHI Xap4yoBl BOJIOKHA: MIEKTHHHU, arap, KaMeb.
Taki xap4yoBi BOJIOKHA, KpIM TEXHOJIOTIYHOI (YHKIII, MarTh O10JOTIUHY
akTUBHICTh. [IIUpOKO BiAOMI BJIACTUBOCTI NMEKTHHIB 3B’3yBaTH B TPAaBHOMY KaHaIi
Ta BHUBOJUTH 3 OpraHi3aMy JIOAMHH COJIl BaXKHX METAaJiB, pPaJiOHYyKII]IH,
CTUMYJIIOBAaTU TEPUCTAIBTUKY KHUIIEUHUKY ToAWHU. LIITydHi Xap4oBi BOJIOKHA,
TUIY KapOOKCHUMETHIILIENION031, 3a3BU4Yail 3HEBOJHEHI. BoHM He MaroTh
MO3UTHUBHOTO BIUIMBY Ha CTaH MIKpPOQUIOpH KHUIIEYHUKY JIOJUHU Ta 3AaTHI
abcopOyBaTH 1 BUBOAUTH 3 OpPraHi3My KOPHCHI Xap4yoBl PEUOBHHH, HAMPUKIIA],
MiHEpaJIbHI eJIeMeHTH. BcCl BUIM 1ENI003U MPAKTUYHO HE BCMOKTYIOTHCA Y
KUIICYHUKY, aJI€ MIEBHA iX KUIBKICTh MIJAAETHCS T1APOJi3y B TPABHOMY KaHAJIl.

Jlns pi3HUX BHUIIB IIEJIOJNO3M, SKI BU3HAHI BIJHOCHO HEIIKIIJIUBUMHU:
T1IPOKCUIPOTUILETION03H, T1APOKCUIPONIIMETHIICTION03H, METHIIIETION03H,
KapOOKCUMETUIHATPIALENI0NI03U Ta eTuiuentonosy, JIJI/] BctaHOBIIEHO Ha piBHI
30 mr/kr macu Tina. s gedkux xapuoBUX J100aBOK — arapy, JAEsSKHX KaMenel —
JOIYCKAIOTHCSA «HEOOMEKEH1 BEIMYMHU» X HAIXOHKEHHS MEPOPATIBLHO B OPraHi3m
moaunu. [Ipore B HimeuunHi kamenp Tapu HE J03BOJIEHA AJIi BUKOPUCTAHHS Y
Xap4oOBHX MPOAYKTaX, a KaMeIb TXaTTI HE OTpHUMalia CTaTyCy JO3BOJICHOCTI B
VYkpaiHi.

Benuka yBara mpumiIsSieThCs 3aCTOCYBAaHHIO MOJIU(DIKOBAHHUX KpPOXMAIIIB.
[TokazaHo, 110 0JIHOpa30BO ab0 GaraTopa3zoBO MOJU(PIKOBaHI KpOXMali ICTOTHO HE
BIIPI3HAIOTBCS 3a OloJIOTiYHOO Ji€er0 Ha opradidMm. Ili pedoBuHH J100pe
3aCBOIOIOTHCS. BOHM HE BIUIMBAIOTh HETATUBHO HA (PYHKIIIi CHCTEM 1 OpPTaHiB IpH
3aCTOCYBaHHI Y MMOMIPHUX KUIBKOCTSIX. 3@ YMOBH, 1110 iX BMICT B k1 nepesuiye 10
%, BOHU BHUKJIMKAIOTH J1apEr0 1 PO3MIMPEHHS CIINOi KUIIKU. [{e po3IiHioeThes K
HOpMaJibHa (1310JI0TIYHA peakliss OpraHi3My Ha CIOXXHBaHHS 1KI 3 BEIUKOIO
KUTBKICTIO KPOXMAJTIO.

O6’eqnannii  komiter ekcnepTiB PAO/BOO3 3 xapuoBux 100aBOK
PEKOMEHIyBaB 3aCTOCOBYBaTH 0e3 oOMexeHb juile (HepMEHTATUBHO OOpoOJeH1
kpoxMami. [Hmi Buaum XiMiyHO 0OpoOieHHMx (MOAM(IKOBAHMX) KpOXMalliB

noTpedyroTh JoJaTkoBoro BuBYEHHs. lle Hacammepen crocyerbes Qocdaty

86



rigpokcunponinkpoxmanio. Y mokymentax BOO3 € nani, 1m0 mpu BBEIEHHI 10
pariony mIypiB Bim 5 g0 25% xiMiuHO MOAM(IKOBAaHUX KPOXMAJIIB BHHHUKAIOTH
ypaxkeHHs HUpoK. [Ipu 1bOMYy CTYNiHb BHUPAXKEHOCTI YpPa)KEHHS 3aJIeKUTh BiJ
KUTBKOCT1 CIOKHTOI pedoBHMHHU. Ha OCHOBI mMX MaHWUX 3p00OJIEHO BUCHOBKH IIPO
HEOOX1THICTh JI0JaTKOBOTO BUBUYEHHS IIUX SBHUII 1 JOCIHIKCHHS 1X aTOreHe3y. Y
nonoBial O6’ennanoro komitery ekcreptieB @AO/BOO3 3 xapuoBux m100aBOK
BKa3yeTbCs, WO JOMyCcTUMa J000Ba 032 MOAM(PIKOBAHUX KpOXMAJiB, sKa
pEeKOMEHAyBajach  paHilmie Uil psaay  MOAu(]IKOBaHMX  KpOXMajiB  sIK
«HEOOMEXEHaY, 3apa3 PO3TIIAAETHCS SIK «HE YTOUHCHAY.

Etunuentonoza (E462) — erunoBuil erep 1ENIOJI03M — HE OTpUMAaB
aOCOJIOTHOTO CTaTyCcy JI03BOJIEHOCTI B Ykpaini, Pocii Ta Oumbpimocti KpaiHn
E€poneiicekoro Coro3y, kpim Himeuunnu. He oxepxaB craTycy A03BOJIEHOCTI B
VYkpaini emyneratop auokTwicyibpocykimHat Hatpito (E480). B Vkpaini Ta
Himeyunni Takox 3a00poHEHMM CTa0LII3aTOp KOJBOPY IOJIBIHUIIIPOJIIOH
(E1202), saxuii no3BosieHuit y kpaiHax €Bponu ta Pocii.

VY koBOACHOMY BHPOOHMIITBI IIMPOKO BUKOPUCTOBYETHCS (hochar HATpIio,
OJIHO- , JBO-, TpU-, 1 YoTHUpH3aMilleHui TipodocdopHokucanii Harpiid. i com
MarOTh BJIACTUBICTH 301IBIIIYBAaTH BOJIOTO3B’ A3yI0UY 371aTHICTH KOBOACHOTO (hapiry.
Taki cnomyku B mporieci MPUTOTyBaHHS ¢apiry 1 TepMidHOi 0OpoOKu KoBOac
YaCTKOBO TIAPONI3y0Thest 10 opTodocdaTiB, sKi € €quHuM ¢GochaTomM y M scl.
HaiiGinemr 3maTHl g0 Tigponizy Ttpunomidochatu (Ha 90%). Dochatu He
BIUIMBAIOTh HA IHTEHCUBHICTH 3a0apBJIeHHs KOBOAC.

JIiMITYI0OYMM NTOKAa3HUKOM HEMIKIJUIMBOCTI L€ TPYNH CHOJYK € CTaH (QyHKIII]
HUPOK. Y HHUPKaX MOXYTh CIOCTEpITaTHCS O3HAKW KajbIu@ikaiii y pe3yibTari
nonatkoBoro BeeaeHHs docdariB 3 Dkero. lle HeratuBHO BIUIMBae Ha (DYHKIIIIO
HUpok. Buxomsum 3 uporo, O06’emnanuit Komiter excneptiB DAO/BOO3
PEKOMEHIyBaB BHUKOPHCTOBYBATH B TEXHOJOTIi M’SconponykrtiB ¢dochartu B
KITBKOCTI, 110 He nepeButnye 0,5% Ha macy m’sica ( y mepepaxyHky Ha pocdaTHuii

aHT1APU).

87



3.10. Tokcuko10TisI Xap4OBUX KOHCEPBAHTIB

KoncepBantu — 11e pe4yoBHHH, 110 30UIBIIYIOTH CTPOK 30€piraHHsa XapyOBHUX
IPOAYKTIB Yepe3 IX 3aXUCT BiJ MiKp0O10JI0riYHOIO IICYyBaHHA [2, 5].

He no3BonsieTbcs BBOAMTH XiIMiUHI KOHCEPBAHTH Y MPOAYKTH MacOBOTO
CIIO’KMBAaHHS: OOpOIITHO, XJ10, MOJIOKO, CBIXKE€ M’SCO, CICliai30BaHl J1ETHYHI
NPOJYKTH 1 MPOAYKTH TUTAYOTO XapuyBaHHsI, a TAaKO BUPOOH, AKI MO3HAYAIOTHCS
K «HaTypanpH1». [l KOHCEpBYBaHHS MPOJYKTIB MOXHA BUKOPHCTOBYBATH
KoMOiHaIlli He OUIbII HIXK JBOX XIMIYHMX KOHCepBaHTIB. IIpu 1boMy cymapHa
KOHIIEHTpAIlisl y MPOAYKTI HE MOBHHHA MEPEBUIILYBATH MAKCUMAIIBHO JOMYCTUMY
KOHIICHTPAIIi}0 TOTO KOHCEPBAHTY, JUIS SIKOTO BOHA HIDK4Ya [2, 5].

KoHcepBaHTH, $IKI MOIIKOUKYIOTh KIITUHM MIKPOOPraHi3MiB 3BOPOTHO,
Ha3UBAIOThCSI OAKTEPIOCTATUYHUMH, @ HE3BOPOTHO — OakTepuuaamu. IIBUIKICTh
OaKTEepUITMAHOL i1 MIBUIILY€ETHC 31 30UIBIICHHSIM KOHIIEHTpAIlli KOHCEPBAHTY Ta
TEMIIEPATYPH.

Jlist XIMIYHUX CHOJIYK, CBOEIO YEProl0, BIJIMBAE HA OOMIH PEYOBHUH y KIITHHI
MIKpOOPTraHi3My, IKUH PEeTyII0eThCs A€o (hepMeHTIB. XiMIYHI pEYOBUHU, 3aJI€KHO
BIJl X peakUiiHOi 3JaTHOCTI, MOXYTh MOIIKO/KYBaTH KIITHHHI (epMEHTH Yepe3
B3a€EMOJIII0 3 iX (QyHKIIOHANTbHUMH Tpynamu. l[lpu 1boMy pyHHYyBaHHS abo
OJIOKyBaHHSI BIJIIOBIJHOI TPYIH, siIKa B3aeMoji€ 3 cyOocTpaToM abo KopepMeHTOM,
MIPUTIUHSIE a00 CMOBUIBHIOE KATATITUYHY PEAKITIIO.

Binpmricte KOHCEpBAHTIB BOJOJIE CHEIM(pIYHOIO MI€0 BIIHOCHO PI3HUX
BUJIIB MiKpoopraHi3miB. Pa3oMm 3 TUM, NCyBaHHS XapyOBUX MPOIYKTIB 3yMOBJICHE
OaraTbMa BUJAMU MIKpoOpraniamiB. ToMy CTBOpEHHS Ta 3aCTOCYBaHHS
KOMOIHOBAHO1 CyMIIlll KOHCEPBAHTIB Ma€ IEBHI TMepeBard. AJWTHBHA i JBOX
PEYOBHH MOKJIMBA 32 PaXyHOK TOTO, III0 OJIHA 3 HUX, JIIF0YH Ha OOOJIOHKY KIIITHHH,
MOJIETIIyE TPOHUKHEHHA B KITHUHY I1HIIOI. B iHmoMy BapiaHTi oOAMH 3
KOHCEPBaHTIB 3HUXKYE PH, 1 TOf1 €eKTUBHICTH A1l APYTOTO MITBUIIYETHCS.

®dopmanpaeria (mypamuauil anpaeriy, E240) € 1erkopo3yuHHUM Ta3oM 3
PI3KHM 3amaxoMm, KU CHIJIBHO MOAPA3HIOE CIM30B1 000JIOHKU AUXATbHUX MUISAXIB.

Bwmict ¢popmanbaeriny y ¢opmanini (Boauuii po3unH) — 35-40%. dopmanbiaeriy
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BIIOMHI SIK MOBLIBHO Mitouuil Ae3iH¢ikyrounit 3aci0. BiH 3maTHuil pearyBaT 3
amiHorpynamu OuikiB. B VYkpaini 3a00poHEHO BHUKOpUCTaHHS (POpMalbIeriny
(E240), xoua B kpaiHax €Bponu BiH JO3BOJICHUN.

Yporponin (rekcamerwienterpamin, E239) (3.10) — 6imi kpucramu 6e3
3amaxy. Bin pgo3Bosenuit B Ykpaini 3 04.01.1999 p. I'ekcameTumieHteTpamMiHn
YTBOPIOETHCS IIpU A1 (hopmaliiHy Ha amiak. Lleil npenapar BUKOPHUCTOBYETBHCS IS
KOHCEpBYBaHHS 1KpH, MpecepBIB 3 puUOM Ta paKkomoaiOHMX, a I1HKONIHU TIpU

BUPOOHUIITBI CUPIB 3 METOIO PETYJIIOBAHHS MPOIECIB OPOIIHHS.
N

N N
N V
LN (3.10)

[Tinmkipue BBeneHHs 35-40% po3uMHY reKCAMETHIIEHTETPaMiHy BUKIIMKAE
HOBOYTBOpEeHHs1 y 1mIypiB. Ilinm 4ac eKcnepuMeHTIB Ha KOMaxax BHSBJIIEHO
myTtarenauit  edexr. 3a  gamumu  BOO3, gpgonmyctuma  go0OoBa 1032
reKCaMeTUJIEHTETpaMiHy He MoBHMHHA mnepesuinyBatu 0,15 Mr/kr macu Tijna npu
BHKOPHUCTaHHI HOT0 /ISl KOHCEpBaIlli KOBOACHUX 00O0JIOHOK 1 XOJIOAHUX MapHHA/IIB
uist puOHOI mpoaykKiii. I'ekcaMeTuneHTeTpaMiH 3aCTOCOBYEThCA Y PAIl KpaiH AJis
ny’ke OOMEKEHOIo MEpeiKy MPOJYKTIB xapuyBaHHA. B VYkpaiHi BHKOpHUCTaHHS
yporporniny (E239) no3BoseHe.

B Vkpaini He ojaepxanu cTaTycy J[O3BOJICHOCTI TaKl KOHCEPBAHTU:
mumeruiaukapoonat (E242), moxigHi mapa-okcuben3oiHoi kuciotu (E214-219),
amonito anerat (E264), nerimpamneroBa kucnora (E265), HaTpiro nerigpaierar
(E266), npomionosa kucnota (E280), npomnionatu (E281-283).

Numerunkapoonar (E242) -  aHTUMIKpOOHWW  mipemapar,  SKuH
BUKOPUCTOBYIOTh JJi1 (PYKTOBUX COKIB, O€3aJKOTOJbHUX HAIMOIB Ta BHH. Y
BOJIHUX PO3UYMHAX BIH HE CTAaOUILHUN 1 BiApa3y pPO3KIAJAETbCS HA METAHOJ 1
KapOOH TUOKCH[. Y HEBEIHUKIN KIJTBbKOCTI TaKOXX YTBOPIOETHCS METHIIKApOOHAT.

Bukopucranns gumerunkapOoHaty a03BosieHo B Pocii, HimeuunHi.
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Amonito anerat (E264) abo ONTOBOKHCIHMIA aMOHIN HE JO3BOJICHHUH 0
BUKOPHUCTAaHHA y BCiX Kpainax €Bpomnu 1 Pocii. [erigpaneroa kuciora (E265) ta
HaTpito aeriapanerat (E266) n1o3BoseH1 SK KOHCEpBaHT TIIbLKH B Pocii.

IIponionoBa kuciaora (E280) ¢ mpomixHOro mankoro mukiry Kpebca i
MeTa0oJI3y€eThCA 10 MipOBUHOTrpagHOoi kucioTu. IlpomioHatu HaTpiw, Kadilo,
kajabuito (E281-E283) 3ycrpiuatoThCs y NpOAyKTax OPOJIHHS 1 BBaKAIOTHCA
MajoTOKCHYHUMU. [Ipu crokuMBaHHI 6 T MPOMIOHATY HATPIIO B J€Hb y YOJOBIKIB
CIIOCTEPITa€eThCS JY>KHA peakilisi B cedi. Y IIypiB MPOMIOHAT HATPIIO MiJBUIIYBAB
BMICT LyKpY B KpoBl. B YKkpaiHi i KOHCEpBAaHTH He OJepP:KaJIH A0COJIOTHOIO
CTaTyCy A03BOJIEHOCTI.

3HayHy KUIbKICTh KOHCEPBAHTIB MOXKHA 3aCTOCYBAaTU B YKpaiHi JUIsl IEBHUX
BUJIIB XapyoBUX MNPOAYKTIB. Halllumpmmii niamna3oH 3aCTOCYBaHHSA XapaKTEpHHA
s copoinoBoi kuciotu (E200) (tadm. 3.2).

Cop6iHoBa KHCJI0TA TPUTHIYYE PICT Ta PO3BUTOK IUTICHIBUX TpHUOIB,
APLKIKIB 1 MEHIIO0 MIPOK0 BOHAa AakTUBHa MpoTH Oakrtepid. HaiiOuibury
aKTUBHICTH copOiHOBa Kuciota Mae mipu pH 4,5. CrijibHe BUKOPUCTaHHS KUCIOTH
Ta XJOPUCTOrO HATPIO MIACUIIIOE (PYHTICTATUYHY 10 COpOIHOBOI KUCIOTH. BoHa
HE 3MIHIO€ OPraHOJIENTUYHUX BIACTUBOCTEN XapUOBUX MPOIYKTIB.

AHTHUMIKpOOHA JIisi COPOIHOBOT KUCIOTH 0AaraToCTOPOHHS: 1) BOHA MPUTHIUYE
B KJIITUHAX MIKpOOpraHi3MiB pi3Hi (PepMEHTH. 3 HUX OCOOIMBO BaXJIHBI (PEPMEHTH
BYTJIEBOJTHOTO OOMIHY — €HOJIa3a Ta JIAaKTaTHeTiaporeHasa; 2) copbiHOBa KHUCIOTa
MOPIBHSHO TIMOOKO, X04a 1 HE AyXe crenudiuHo, BTPYYaeThCsl B IIUKI JTUMOHHOI
KUCJIOTM Ta TPUTHIYYE, cepel IHIMMX, (QEepMEHTH MallaTaeriiporeHasy,
130U TpaTAETIAPOTeHa3y, O-KETOTIyTapaTAeTiIporeHasy, CyKIMHATIACT1IPOTeHa3Yy,
dbymapazy Ta acmaptasy; 3) copOiHOBa KHUCIIOTa, MAalO4Yd JBa MOABIMHI 3B’S3KH,
1HAKTUBY€E (PEPMEHTH, KOBAJICHTHO 3B’S3YI0UH CYIb(riApuibHI Tpynu; 4) y 3B’ 3Ky
3 BIJJOMOIO JI€I0 COPOIHOBOI KHMCIIOTH Ha KaTaJTa30MO3WUTHBHI MIKPOOPTAHI3MHU €
MOXJMBUM ii BIUIMB Ha KaTajazy Ta MNepokcuaazy. lIpurHidyBanbHy Iit0
COpOIHOBOT KHMCIIOTH Ha MIKPOOPTaHI3MH HE MOXHA MOSCHUTH MPUTHIYEHHSIM

SIKOT0-HEOY b OTHOTO (hePMEHTY.
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Pazom 3 TuM, copOiHOBa KHCJIOTa Ma€ CIOPUSTIMBY OI0JOTIYHY [il0 Ha
oprani3M. Bona 37aTHa  TiABUINYBAaTH  IMYHOJIOTIYHY  PEAaKTHBHICTH 1
JETOKCHUKAIIIMHY 37aTHICTh OpraHizMy. B oprasi3mi jroguHu cOpOiHOBa KHUCJIOTa

MeTa0O0JTi3y€e€ThCS 3 YTBOPEHHSIM OIITOBOI 1 B-OKCUMACTISTHOT KUCIIOT.

Taomurg 3.2
M/IP cop6iHOBO1 KMCIIOTH Y PI3HUX IPYIax XapyOBUX MPOYKTIB
['pyna mpo10BOIBYMX TPOIYKTIB MJIP,Mr/KT; MI/n
CoOKH IUI0A0BO-AT1IHI 600
CoKH M10J0BO-ST1AHI U1 IepepOoOKH 1000
KoHcepBu mio/10B0-0BOUYEBI 800
Jxem, moBUIII0, MapMeial 500
Burmiuka 1000
Kpem 1151 0310071€HHS TOPTIB 2000
besankoronpHi Hamoi 500
Coycu, ripunis 1000
Buna 200
Maprapus 800
Maiiones 1000
MoJ10KO 3ryIIeHe 200
Cupu 103piBarodi i IiaBJeH1 1000
Kosbacu cupokomdeHi 500
Ixkpa nococeBa Ta oceTpoBa 1000
[TakyBanbpHi MaTepiaiau Ui IPOAYKTIB 1000-3000 Mr/ai2
XapuyBaHHsI

Cop0iHoBa KHCIIOTa, cOpOATH KaJlll0 Ta KaJbLlI0 JO3BOJEHI y BCIX KpaiHax
CBITY JUIsl KOHCEpBallii 0araTbox XapyoBUX MPOAYKTIB. J[03BOJIEHI MakCHMalbHI
KUTBKOCTI (32 JedaKuM BHUHATKOM) ckianaroTh Big 0,1 mo 0,2%. Ynacmimok
0e33anepeyHoi TirieHIYHOI 0€3MeKH B YChbOMY B CBITI CIIOCTEPIraeThCsl TEHIACHIIS
BUKOPUCTAHHA COPOIHOBOi KHCIOTH 3aMICTh IHINUX, MEHII TEPEeBIPEHUX
KOHCEPBAaHTIB.

O6’eqnannm  koMmiteToM ekcriepTiB @AO/BOO3 3 xapuoBux 100aBOK
BCTAHOBJIEHA O€3YMOBHO JOMYCTHMA JI03a COPOIHOBOT KHUCJIOTH JISl JFOJUHU [0
12,5 mr/kr macu, a yMOBHO fonyctuma — 12,5 — 25 Mr/kr macu Tina.

Ben3oiina kucaora (E210) - 0Oe30apBHa KpucTaldidyHa pPEYOBHHA,
Bakkopo3unHHa y BoJ1 ( 1 1y 350 mu) 1 ierkopo3urHHa B etusioBomy crupTi (1 ry

3 mu).
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AnTUMIKpOOHA i1 OEH30MHOT KHCIOTH 3yMOBJIEHA 3JaTHICTIO IPUTHIYYBaTH
B MIKpPOOHHMX KIIITHHAX aKTHBHICTh OKHCHO-BITHOBHHMX (epmeHTIiB . Hampukiasm,
npu 1HTIOyBaHHI Karajia3u 1 TMEPOKCHUJIa3d HAKOIMUUYYEThCSA TIAPOTreH IEPOKCHU]I,
AKUI TpUTHIYYE AiSUTbHICTH MIKpOOHOi KiiTMHHM. beH3oiHa kucnora 31aTHA
0JIOKYBaTH JIiMa3y 1 CYKIIMHATETIIPpOreHa3y — GepMEHTH, SIKi PO3IICIUIIOIOTh JKUPH
1 KpoxMayib. BoHa MpurHivye picT APDKIKIB 1 MACISHOKUCIUX OakTepii, ciadko
mie Ha OakTepii OLITOBOKUCIIOrO OPOAIHHS 1 HE3HAYHOIO MIPOIO — HA MOJIOYHOKHCITY
Mikpoduiopy 1 IUTICHSBI TpuOu. SIK  KOHCepBaHT O€H30MHA  KHUCJIOTa
BUKOPUCTOBYETHCS JJIs1 0ararboX MPOAYKTIB.

beH30iiHa KMCI0TAa MPAKTUYHO HE aKyMYJIIOEThCS B OpraHi3Mmi JitoniuHu. Bona
YTBOPIOE OEH3OUIMIIKOTOJAb ab0 TIMypoOBY KHUCIOTY, y BUTIIANI SIKUX Maibke
MOBHICTIO BUJUISETHCS 3 opraHizmy. Pazom 3 TuM, IITH MaroTh cla0OKy 3/1aTHICTb
1HAaKTUBYBAaTH B OpraHi3mi 0eH30iHy Kucnoty. [Ipu 1boMy, YUM MOJOIIIUHN X BIK,
TUM O€33aXUCHIIIUM € OPTaHi3M MIOJ0 HIKIJJTMBOTO BIUIUBY OEH30MHOI KHUCIOTH.
be3ymoBHO pomycTtuMa a03a OEH30HMHOI KUCJIOTH I JIIOAWHU CTaHOBUTH A0 5
MI/KT MacH Tija, a yMOBHO Jonmyctuma — 5-10 mr/kr macu.

Cutp  OeH30iHOI KuciIOTH — Oenzoar Hatpito (E211) — wmoxke
BUKOPUCTOBYBATUCh 3aMICTh OCH30HMHOT KUCIOTH 3 TEPEeBITHUM Koe]illieHTOM
1,18. B VYkpaini Bukopuctanus 6en3oitnoi kuciotu (E210) ta 6eHzoaty HaTpito
(E211) no3Bonene.

benszoar kamito (E212) ta 6en3oar kanbiiro Oynu 103BOJICHI B YKpaiHi 70
04.01.2000 poky. 3a HOBUMH JaHUMH OYyJIO BHUSIBJICHO, 10 OeH3oaT Hatpiro E211
3aTHUN opyuryBaTH cTpykTypy dtoackkoro JJHK. € noGoroBanHs, 1m0 He3abapom
BUSIBJICHA TIpo0sieMa MOXe HaO0yTH TaKOTO CaMoro po3Mmaxy, SK 1 MepeadacHe
CTapiHs Ta aJKOroJIi3M, OCKUIbKM BXXMBaHHS MPOAYKTIB, SIKI MICTSITh O€H30at
HATpPII0, MOXE TMPUBECTHU IO PO3BUTKY ITMPO3Y MEUiHKU 1 XxBopoOu IlapkiHcoHa.
BcranoBneHo, mo 11eil iHTpeaieHT y 0araTbOX BUIIAJKAaX BUKJIMKAB PaK, OCKILIBKH,
BCTyNalouM B peakiito 3 BiTamiHOM C, TpaHcpopMyBaBcsi B KaHIIEPOI'€HHHIA

O€H30J1.
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Cyabdyp npiokemn (cipumcrmii anrigpua, E220) wmoxe ciyrysaru
KOHCEPBAHTOM 1 CTa011i3aTOpOM KOHCHUCTEHIII TPOAyKTy. BiH mpurHidye pict
IUTICHABUX TpHOIB, APDK/DKIB Ta aepoOHMX OakTepiid. Y KHCIOMY CepeIOBHIII
aHTUMIKPOOHUH ePeKT Cyabpyp AOKCHUTY IiIBUIILY€ETHCS.

Cynp(diTH MOXYTh BHKJIMKATH Y JIIOACH SK ICTMHHY ajeprito, Tak 1
ncepnoajepriuni  peakmii. Peakmii HemepeHocMMOCTI  Cyab(]iTiB  HaOyBaroOTh
nepeBaXHo (GopM  KpomwB’SHKM ~a00  HamagiB  acTMH. 3aJIGKHO  BiA
CIIPUUHSATIMBOCTI OpraHi3aMy peakiilo MOXYTh BHUKIMKaTH Bix 2 g0 250 wmr
cynabdyp miokcuay. ToMy 3aKOH BHMara€ BKa3yBaTH Ha ETHKETKaX XapyoBHX
MIPOJIYKTIB HASIBHICTh B HUX CYJIb(ITIB.

[Ipucytnicts 0,5-2 % O6icynb}iTiB HATPit0 B KOPMI IIYpiB MPOTATOM POKY
BEJIC JI0 YPaXXE€HHsI iX HEPBOBOI CHCTEMH, CTATEBUX OpPraHiB, KICTKOBOI TKaHWHH,
HUPOK Ta 1HIIMX BHYTPIIHIX opraniB. Konnentpaiiis meniie 0,25 % He TpUBOIUTH
710 TaTajgoriyHux siBull (mpu koHueHTparii nonan 0,1 % crocrepiraeTbes MpoHOC).

Jocnigm Ha 4YOTUPHOX MOKOJIHHAX MIYypiB, AKI OTPUMYBAJIM BHHO, IO
MictuTh Bijg 100 1o 450 mr SOz Ha 1 11, He MOKa3aiy BIAXUIICHD BiJl HOPMH IIIOJIO
3aCBOEHHS OLIKa 3 KOPMY, 3JaTHOCTI JO PO3MHOMKEHHS, 32 MAaKPOCKOMIYHHM Ta
TICTOJIOTIYHUM CTaHaMH, 010XIMIYHOIO TIOBEAIHKOIO Ta MAaCOI0 PI3HUX BHYTPINTHIX
opratiB. Y IIypiB, SiKi OTpUMYBaJIM BUHO 3 BUIIUM BMicToM SO; croctepiraiocs
YIOBIJTBHEHHS PO3BUTKY.

Cipuuctuii aHriapuj pyWHye TiamMiH Ta OlOTHMH, a BHACHIJOK MOCHUJICHHS
OKHCITIOBAJILHUX TMPOIIECIB MOKE MPUBECTHU 0 ACHIIUTY B OpraHizMi TOKODEpoy.
JIist mroAMHU BCTaHOBJIEHA O€3yMOBHO JOMyCTUMa J1000Ba A03a ( y NepepaxyHKy
Ha SOy) g0 0,35 mr i ymoBHO momyctuma — 0,35-1,5 mr Ha 1 kr macu tina. B
VYkpaini BUkopuctanus aBookucy cipku (E220) no3somaeno [2, 5].

ligporen mnepoxkcuag B VYKpaiHi JO3BOJICHO BUKOPUCTOBYBATH TIPH
BUPOOHMIITBI HamiBPaOpUKaTIB-3arOTOBOK JIJII KOHCEPBHOI MPOMHCIOBOCTI 3
MOpPKBH, IMOyJi Ta O110ro KoOpiHHA. B roToBux HamiBdaOpukaTax 3aJHILIKH
TiIpOreH MEePOKCHIY HE OMyCKaloThes. [lepokcn BOAHIO Ta HOro KOHLIEHTPOBaHI

PO3YMHU MOPYUIYIOTh CTPYKTYpY TKaHUH. [IpoTe 11e He CTBOPIOE TOKCUKOJIOTIYHUX
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npoOsieM, OCKUIBKM Yy TPUCYTHOCTI OpPraHI4YHOrO Marepiany BiH IIBHAKO
PO3KJIaIa€THCS Ha BOJY Ta KUCEHb.

Crorogni B OUIBIIOCTI KpaiH MEPOKCH BOJHIO 3a00pOHEHUM SK XapyoBa
no0aBKa, OCKIIBKM BiH, OyAydd OKHCHIOBAYEeM, MOXE B3aEMOJIATH 3
KOMITOHEHTaMH Xap4yoBUX TMPOAYKTIB (HANpPHUKIIAJ, BiTaMiHaMH) abo0 HaJaBaTH
HebakaHy BinOiUTIOIOYY Ait0. Y HimedunHi mepoKCcuj BOJHIO J03BOJICHUN TIIbKH
11 BUOLTIOBAHHS KPOXMAJIIO, KEJNATUHY Ta pUOHUX MapuHAaiB (POJIBMOIICIB).

Mypammnna kucjora (E236) xapakrepu3yeThCcsi CHIIBHOKO aHTUMIKPOOHOIO
J1€10, OCOONMBO Ha JPLKIKI 1 IUIICHABI TpuOM. Y BUIBHOMY CTaHl BOHa
3YCTpIYA€EThCS y OJKOJIMHOMY ME[l, a CIAM — B srojax ManuHu. [Ipu BUCOKii
KOHIEHTpallli BOHA NpPOSBISAE TOKCUYHY Jit0. Y XapuoBUX MPOJYKTaX 3aTHA
MEePEBOUTH B 0CaJ MNEKTUHOBI PEYOBUHHU, WIO JEAKOK MIPOK OOMEXye ii
BUKOPHUCTAaHHA. B niTepaTypi CTBEpAXKYyeTbCs, IO MypallldHA KHCJIOTa MOBLIBHO
OKHCIIIOETBCS B OpraHi3mi JIIOJUHM Ta TOMY NOTaHO BHUBOAMUTHCS. BoHa 3matHa
1HT1I0yBaTH €Kl TKAaHWHHI (PEpMEHTH, 3aBASKA YOMY MOXJIMBE IOPYIIEHHS
(GyHKIIIT MEYiHKU 1 HUPOK.

MypainHa Kuciora, popmiaT HaTPIO Ta KaJbLiI0 MTOKU JO3BOJIEHI B IESIKUX
€BPOIEUCHKUX KpaiHax [JIsi KOHCEpBAIllli OKPEMHUX BHUIIB XapYOBUX MPOIYKTIB.
[IpoekT MaiiOyTHROTO 3aKOoHOJABCTBa €Bpomeiickkoro CriBTOBapuUCTBA HE
nepeabavae ix BUKOpHCTaHHS. JlomycTuMe 1000BE CHOXHBAaHHSA MYpalIMHOL
KHCJIOTH HE MOBHHHO mepesuinyBatu 0,5 Mr/kr macu Tina. B Ykpaini mypammna
KHMCJIOTa Ta i MOX1IHI HE OJiep>Kaii aOCOIOTHOTO CTAaTyCy JIO3BOJICHOCTI.

bopna xkucsora (E284) — 6ina kpucraniyHa pedoBuHa 0e3 3amaxy, 3 TPOXH
KuciyBaTUM  mnpucMakoMm. bopua kumcimora (H3BOs3) 1 Oypa, Oopakc
(Na2B40710H20) (E284) mpoTsiroM TpUBAJIOro 4acy IMIMPOKO BUKOPHCTOBYBAJIKChH
y €Bpomi i KoHceparlii MaprapuHy Ta wmacma. ChorofHi ix Maibke He
BUKOPUCTOBYIOTh SIK KOHCEPBAHTH Xap4OBHX IIPOAYKTIB. IX TOKCHYHICTh HE3HAYHA,
MpOTE IMIBUJKICTH BUBEIECHHA 3 OpraHi3My AyXe Majia, TOMy MNpUOM HaBITh
HEBEJIMKUX KIUTBKOCTEH IUX CHOJIYK Mae KyMylnsTuBHUN edekT. bopHa kucnorta

3llaTHa HAKONMMYYBAaTHCh B OpraHi 3Mi NEPEeBaXHO B MO3KY Ta IEHTPaJIbHIM
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HEPBOBIM cHCTeMi. Y BEIMKUX KOHIIGHTpAIlisiX BOHAa 3HW)XKYE CIOKHWBAaHHSA
TKaHWHaMU KUCHIO, OKHUCHEHHS ajipeHaliny. B matepianax O6’€1HaHOTO KOMITETY
excrieptiB DAO/BOO3 3 xapuoBux 100aBOK OMUCAHO MATOJIOTIYHY Jit0 OOpHOL
KHUCIIOTH, fKa NPOSBISETHCS y BUIIAAl MOAPA3HEHHS KHUIIEYHHUKY, IIKIpU 1
MOIIKOJKEHHSI HUPOK Y JesSKUX KpaiHax OOpHA KHUCIIOTa J03BOJIEHA TIIBKH JUJIS
KOHCEpPBYBaHHS 1IKpH y KOHIIGHTpaIllii He BuIii 3a 4 r/kr. B Ykpaini 6opHa kucjaota
K XapyoBa J00aBKa HE oOjepkana aOCONIOTHOTO CTaTycy [03BOJICHOCTI, a
BUKOPHUCTaHHS OypH J03BOJICHE.

3a TEXHOJIOT1YHOI HEOOX1AHOCTI B YKpaiHi MOKHA BUKOPUCTOBYBATH OLITOBY

kucioty (E260), anerar Hatpito (E262) ta anerat kanbuito (E263).

3.11. TokcHUKOI0TisI XapYOBUX AHTHOKCHIAHTIB

AHTHOKCHUJIaHTAMH HA3MBAIOTh PEUYOBHMHHU, 10 TMOJOBXKYIOTh TEPMIH
30epiraHHsi MPOAYKTIB XapuyBaHHs, 3aXWIIAIOYM BiJ] TCyBaHHS (TIPOTIPKIIOCTI
KHPIB Ta 3MiHU KOJIbOPY), 3yMOBJICHOTO OKUCHEHHSIM [2, 5].

3HauyHa KUTBKICTh aHTHUOKCHJIAHTIB MICTHTBCS Y PI3HUX pociuHax. DeHonu
Ta TOoM(EeHONr, SKI 3HaXOAAThCA y IUIOAAX, OBOYAX 1 4ai, 3HMKYIOTh PHU3HK
BUHUKHEHHS PaKOBHUX 3aXBOPIOBaHb. BusiBieHo, 1o 2 % po3uuH kBepreTuHy 1 4%
PO34YMH PYTUHY NMPUTHIYYIOTH PICT MTyXJIUH.

B omHOMY MpOAYKTI MOXE BUKOPHCTOBYBATHUCH TIJILKH OJMH aHTHOKCHIAHT,
He Oepyunm 10 yBaru cuHeprictiB. B VYkpaini 06e3 oOMeXeHb J03BOJICHI Taki
AHTUOKCUJAHTU Ta CUHeprictu: ackopOinoBa kuciora (E300), ackopbar Hatpiro
(E301), ackop6in naneMmi tat (E304), ackop6in creapat(E305), KoHIIEHTpaT cyMiIii
tokodeponip (E306), a-toxodepon (E307), y-toxodepon (E308), d-roxodepon
(E309), i3o0ackopbar Harpiro (E316), oytwirigpokcuanizon  (E320),
oyrunrinpokcuronyos (E321), nemurunu (E322).

Ackop0binoBa kuciaora (E300) mae aHTHOKHMCIIOBAJIbHI BJIACTHBOCTI Ta
3/1aTHA 3amo0iraTi OKMCHEHHIO >KHUPIB, )KUPOBUX €MYJbCIH Ta CyXOro Mojioka. ¥
AOCTDKEHHSX ~ MpH  30epiraHHi  BEpIIKOBOTO  Macja  BHSIBJICHO  BHIIY

AHTUOKHCHIOBAJIbHY AaKTHUBHICTh aCKOPOIHOBOI KHCJIOTH TOPIBHSHO 3 IHIIUMH
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iurpeaientamu. [lpu mocmimxenni BBy ackopOinoBoi kuciotu (0,025 %) Ha
COHSAIIIHUKOBY OJIIIO BUSIBJICHO, III0 BOHA IMiJIBUIIYE ii CTAOUTBHICT 10 OKUCHEHHS B
1,9 paza. Pe3ynbpTaTu MpoBeIeHUX NOCTIKEHb peakiiii 0OMIHY paguKaiaMyd Mix
CaMOOKHUCHIOBIBHAMH TIOJIIHEHACHYCHUMH JTMiAaMH 1 aCKOPOIHOBOIO KHUCIOTOIO
JaJTd 3MOTY BCTAaHOBUTH MEXaHi3M OOMIHY pajuKaliB 1 OOpUBY MOJEKYJISIPHOIO
JaHIIora aHTUOKUCHIOBaYaMmH. lle Moxke OyTH BHKOPHCTAHO JUIsl 1HT1OyBaHHS
OKHCHEHHS TIOJIIHEHACMYCHHUX JIMiAIB. ACKOpPOIHOBY KHCIOTY IE€PEBaKHO
BUKOPUCTOBYIOTh Pa3oM 3 IHIIMMH fJo0aBkaMu. Hanpukiana, BoHa BUSIBIISIE BUCOKY
AHTUOKMCHIOBAJIbHY AaKTUBHICTh 3 [-Tokodeposiom, BiTaMiHOM P, a Takox
OaratbMa BUJAMH JIIKAPCHKO-TEXHIYHOI CHPOBUHU Ta 11 €KCTPAKTAMH.

AckopOutnanbmitar (moxigHe ackopOiHoBoi kuciotu, E304) migBuirye
CTaOUIbHICTh COHSIIIIHMKOBOI OJIIi 10 OKMCHEHHS y 1,7 pa3a, BIH 103BOJIEHUH IS
BukopucrtanHs B Ykpaini. Kpim E300 ta E304, no3BoseHi ajisi BUKOPUCTAHHS B
VYkpaini ackop6at Hatpito (E301) Ta ackop6increapar (E305).

Toxkopepoan (E307-E309) mnommupeni B npuponi. BoHu He MaroTh
TOKCHUYHOCT1, TE€PATOr€HHUX, MYTareHHUX a00 KaHLIEPOT€HHUX BIIACTUBOCTEU. Y
JMiJax TBApUH BUSBICHUN TIIBKUA O-TOKO(GEPOJ, TOMl SK Y POCIMHHHUX JiMigax
3HaiIeHo 4 13oMepu TOKO(deposy 1 BIAMOBIAHI TOKOTpieHONU. CTIHKICTH OJIN 1
KUPIB JI0 OKUCHEHHS 3aJCKHUTh BiJ BMICTY TOKO(EpPOJIB Ta CKJIAay >XUPHUX
KHCIIOT.

BBaxkaeTbcs, 1m0 BMICT TOKOQEpOJIB y cajgoMacax € JOCTaTHIN s iX
crabumizallii, TOMy IO O-TOKO(Epos Mae BHUCOKY KOHCTAHTY IIBUJIKOCTI
iHriOyBaHHs. HalnepcneKkTUBHIIIMM HANpsIMOM MIABUIIECHHS OKHUCHIOBAJIbHOI
CTaOLIBHOCTI CaJIOMaciB € J3HIKEHHS [IBUIKOCTI 1HIIIOBAHHS BHACIIIOK
BUBEJICHHS MPOOKCUIAHTIB. MIoHH (epyMy i KyIpyMy 3yMOBIIIOIOTh PO3KJIAJ O Ta
y-Torodepoiy. ACKopOIHOBA KHCJIOTA MOBHICTIO 1HTIOY€E 110 HOHIB KYIIpyMy Ha O
Ta Yy-tokoepon. [IpucyTHICTP JTUMOHHOT KHUCJIOTH MIIBUILYE CTIUKICTH O- 1 Y-
ToKoeposiB 10 Aii HOHIB (epyMy, TOAl SIK acCKOpOIHOBA KHCIJIOTa IOBHICTIO
npurHivye 1ei BmuB. Tokodepoan 103BoNEHI I BAKOPUCTAHHS B Y KpaiHi.

®ochoainian (euutunu, E322) BiairparoTh BaXXJIUBY pPOJib B OpraHizmi
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moauHu. BoHM MOXyTh OOpHBaTH JAHIIOTM B peakUiix 3 MNEPOKCUTHUMHU
pagukagamMu 1 OyTH CHHEpricTaMu NPUPOJHUX AHTHOKHCHIOBadiB. BoHM 3maTHI
yTBOPIOBAaTH 3 BAXKHUMH MeTaJlaMHd CJIa00aKTHBHI KOMILJIEKCH, pEereHepyBaTH
(eHONMbHI aHTUOKCUAAHTH, IHAKTUBYBATH BUIbHI paJMKad B MPOLECI YTBOPECHHS
nepokcuIiB. Jl03BoJICH1 1JIsI BUKOPUCTAHHS B Y KpaiHi.

Byrnarigpokcuanizou (E320) — e aHTHOKCUAAHT (PEHOIBHOTO THITY, SIKHMA
CKJIQIa€ThCS 31 CyMIIll JABOX 130MepiB. ByTHITiApOKCHaHI30I MOXKE MPOSBIATH
TOKCMYHY Jit0 Ha opraHism. Ilpu TpuBamomy BBeaenHi 500 wmr/kr
OYTWJIT1IPOOKCUAHI30y Yy JAOCIHIJHUX TBapHH CIOCTEPITAIMCh 3MIHM JIITITHOTO
oominy. OO0’ennanuii komiter ekcrneptiB PAO/BOO3 3 xapyoBux H00aBOK
BCTAHOBHMB THMYACOBO JOIYCTHUME J1000BE HAJAXOIKEHHS OYTHIIT1IPOOKCHUAHI30Iy
Ha piBHI 10 0,5 MI/Kr Macu Tijia, a yMOBHO gomyctume - 0,5-2 Mr/kr macu Tina.
J103BOJICHMIT [ BUKOPUCTAHHS B YKpaiHi.

Byruiarinpoxkcuroayoa (iomos, E321) (3.11) - aHTHOKCHIAHT, IO
BUKOPUCTOBYETHCSI y XapyoBiil MPOMHUCIOBOCTI Jisi CIOBUIBHEHHS OKHCHEHHS
TBAPUHHUX TOIUICHUX J>KUPIB 1 COJIOHOTO IIMHUKA. BYTHITIIPOKCUTOIYOT MOXKE

MPOSIBJISITH TOKCUYHY /10 HA OPraHi3M JIFOJIUHU.

H3C CH3
e e
C

CH,

Hs OH CHj, (3.11)

JIIso OyTWITIAPOKCUTONYOYy IS IIypiB TMPU TEpopaIbHOMY BBEJICHHI
ctaHoBuTh 1700-1900 wmr/kr macu Ttima. TpuBasie mnepopaibHE BBEICHHS
OYTWIT1IPOKCUTOIYOy B 1031 2-3% Bijg 3araibHOi KUJIbKOCTI ki (abo 1-1,5 r/kr
MacH Tij1a) IPUBOJWIO A0 PO3BUTKY MATAJOTIYHUX 3MIH Y BHYTPILIHIX OpraHax i
HAKOMMWYEHHSI OYTWIT1IOKCUTONYONy Yy JKUpoBik TkanuHi. [lpu TpuBaniomy
BBeAeHHI 500 MI/Kr OYTWITIIPOKCOTOJNYOJIY B €KCIIEPUMEHTAIbHUX TBapHUH

criocTepiranacs 3MiHa JIiiJHOTO OOMIHY.
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06’ eananmii komiteT excriepTiB PAO/BOO3 3 xapuoBux 100aBOK 3a3HAYUB,
IO 10HOJ MiJICHJIIOE KAaHIIEPOTEHHY M0 ACSIKUX IHIIUX XIMIYHMX pPEYOBHH.
@®eHOMEH HOro «CHpUSHHS» KaHIEPOreHe3y B pI3HUX OpraHax IpHUBEPTaE
CEpHO3HY YyBary OHKOJOTIB. MexXaHi3Mu il 3aJMIIaloThCsl 1O KIHIS HE

po3KpuUTUMU. J03BOJICHHI [l BUKOPUCTAHHS B YKpaiHi.
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Po3nain 4
TOKCHUKOJIOI'T KOMITOHEHTIB TIAPOYMEPHUX TA
KOCMETHUYHUX 3ACOBIB

4.1. ToKCHKOJIOTisl JKUPHUX KHCJIOT, CIIMPTIB Ta BOCKIB

Muna MictaTs 61u3bko 80 % coneil euwjux sHcupHux KapoOHOBUX KUCI0M,
NepeBaKHO HATPI€BUX (TBEP/l TyaJeTHI MUJIA) Ta Kali€eBUX (PLAKI TyaJleTHI MUJIA).
3pocTae BUKOPUCTAHHS MHJIa y BUTJISAA1 po3unHiB. KiacuuHa »upoBa KOMIO3UIIS
OCHOBH TyaJeTHOTO Muja MicTuTh 80-85% simoBudoro tomieHoro xupy ta 15-20%
KOKOCOBOi outii. BCcTaHOBJEHO, IO MiJl BIULIMBOM MHUJIA 3MIHIOETHCS MPOHUKHICTD
IIKIpHUX KamuisipiB. 3pa3kd MuWiIa, sKi MICTATh ToHan 15% KokocoBoi ouii,
BUKJIMKAIOTh OUIbII BUPAXKEHI 3MIHHU, 110 3yMOBJIIOE MEPEAXBOPOOIUBUM CTaH
HIKIPH. Lew bakT  TATBEPIKYETHCS OaraTopiuyHUMH KIITHIYHUMU
CIIOCTEPEKEHHSIMU JIEpPMATOJIOTIB, $IKI BKa3ylOTh Ha 3aroCTPEHHS MpOIECy Y
XBOPHUX Ha JEPMATO3 MiCIIsA MUTTS IIKipH MIIIOM [2].

[TopiBHSHHS Aii TPUPOAHUX KUPHUX KUCIOT PI3HOTO (PpaKIiitHOTO CKIaLy y
CKJIaJll MUJIa Ha IIKIPY MOKa3ajo, 10 J0Bri Byrienesi JaHoru (Ci7-Cy) Maiike
HE BUKIIMKAIOTh MOPYIICHHS MPOHUKHOCTI KaMIsApIiB MIKIPH, TO1 sIK KOPOoTKi (Cio-
Ci6) mopymyroTh NPOHUKHICTh. JKupHi kucmoru, 3assudaid paay (Cio-Cis),
cTaHOBJIATH 40% KOMIIOHEHTIB TOCMOAAPCHKOTO MUJIA.

VYci BuaM Muiia Mpy TPUBAIOMY 3aCTOCYBaHHI BUKIIMKAIM C1a00 BUpPaXKEHI
3MIHM HOpPMaJbHOI TiCTOMOP(QOJIOTIYHOT KAPTUHU WIKIPU TBApUH. 3MIHU
XapakTepu3yBalIucs Mpoiidepalicro emaepMmicy Ta KIITUHHUX €JIEMEHTIB Yy
BEpXHIM dYacTUHI JepMH. Y JEIKUX JUISHKaX CIIOCTEpIraJuch HE3HAYHI
eKCyJaTUBHI 3MiHM (3pOCTaHHS UyTJIMBOCTI IIKIpK JAO [ii MOAPA3HUKIB).
Crocrepiranach TakoX 3anajgbHa PEakilis Mpy 3acCTOCYBaHHI MUJIa HA OCHOBI STy
KupHUX KHCIOT (Ci10-Ci6), HaBITH HA THX JUISHKAX MIKIPpH, J€ MHIJIO HE
HAHOCHUJIOCH.

[Ticast 0OpoOKku MOBEpXHI IKipU MUIIOM BigHOBIEeHHS pH ii moBepxHi (micis

MUJIa BOHO 3a3BHYail cTaHOBUTH 7,5-8,0) mo Hopmu (7,1-7,5) BinOyBaeThCs TUIBKH
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yepe3 72 roauHu. ToOTO cnocTepiraeThesi CTiHKe MopylieHHsT OypepHHX cucTeM
MOBEpXHi mKipu [2].

Bunanenns 3a0pyaHeHp 31 IIKIpM 3a JOMOMOTOI0 MHIOUMX 3ac001B, SK
MPaBUIIO, CYIMPOBOKYETbCA OJHOYACHUM BHUIAICHHSM MPUPOAHMUX JIMiAIB 3
noBepxHi mmKipu Ta 3MmiHoro ii pH. Ha mkipi 3a HOpmoro 3Haxomutbes 100-
160 mr/cm? nimigis. Ilpu 3BMuYaiiHOMy BMMBAaHHI YHMCTOIO BOJIOKO 31 HIKIpH
Bunansietses 10 80% mimigis, 1 ii pH He 3MiHIOETHCA. MWUitHI 3ac00M 3 BUCOKHM
BMICTOM YKHPHHUX CKJIaJIOBUX BUIAISAIOTH JIMIAXA 31 MIKIPH MEHIIOK MIpPOI0, HIXK
BOJIa, 3BUYANHI BUIAISIIOTH 10 97% miniiB. BaxkJIMBOIO XapaKTEPUCTUKOIO MUJIA €
yac BIJHOBJICHHS MICIIE MHTTS PIBHS JIIIIIB 1O HOPMHU. BIH CTaHOBUTH UId
3BUYAMHUX MHUIOYUX 3ac00iB 90 XB., 171 3acO0iB 13 BUCOKMM BMICTOM >KHPIB -
45xB. Tak, Hanpuknaz, 3 41 3pa3ka TyajneTHOro mMujia (IIUPOKO MPEACTABICHUX Y
HimeunHHi) HailicuipHime BuAamsioTh jgimian (>90 %) mmna mapok: Clearasil,
Sebamed, Kamil Blue Lotion, Biorence, Donge, Cadum, Fa, Baby Sebamed, Mira,
Palmolive, Roge-cavailles, Minon, Neutrogena, Emulave. JlocTaTHbO TOBIrHid yac
HE BITHOBIIOIOTHCS MapameTpu MKipu (>100 xB.) micas BXKHBAHHSA TaKUX MapoK
muia, sk Kamil Blue Lotion, Kim-beauty Soap, Fa, Biorence, Cetaphil Lotion,
Neca, Silvan, Oilatum, Roc-savon Surgras, Kao, Neutrogena, Minon [2].

Ilponinenznikons BXOIUTH 10 BEIMKOI KUIBKOCTI KOCMETHYHHUX 3acO0iB.
Cnin 3ayBa)KuTH, IO BiH JIOBOJI JIETKO MpPOHUKAE Kpi3b wkipy. Ilpu npoMmy BiH
MOIIKO/KYE MEMOpaHU KJIITHH, BUKJIMKAE BUCHM 1 CBepOiHHS mikipu. Kpim Toro,
MPOMJICHIJIIKOJIb 3JaTHUN PYWHYBAaTU KIITHHHU NIEYIHKU 1 HUPOK, a MPU B3aEMOIT 3
IHIIMMHU PEYOBUHAMHM KOCMETHYHMX IMpenapaTiB MOXKe YTBOPIOBATH KaHLIEPOTEHHI
CTIOJTYKHU.

Janonin (Bin nat. lana — mepcts 1 oleum — maciao) — Bick BOBHH, a0o0
TBAPUHHUU BICK, KM OTPUMYIOTh IPOMUBAHHSIM BOBHU OBEITb.

JlaHOMiH BIAPI3HAETHCA BiJ I1HIIMX BOCKIB BHCOKHMM BMICTOM CTEpPHHIB
(30kpema, xoJjectepuHy). JlaHONIH JIETKO TIPOHUKAE Yy MIKIPYy Ta Mae
nom’sKiIyBaibHy aAito. lle rycra, B’si3ka Maca >XOBTOro abo 3>KOBTO-Oyporo

KOJIbOPY, CBOEPITHOTO 3amaxy. 3a temmneparypu 36-42°C BoHA PO3TOILIIOETHC. Y
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CKJIa/Il JIAHOJIIHY € JIy>ke 0arato KOMMoHeHTIB. Lle cymimn cnomyk, sika CKJIaJaeThCs
3 ecTepiB 36 KUPHUX KUCIOT (MIPUCTUHOBOI, MAIbMITUHOBOI, IEPUTHHOBOT TOIIIO)
3 BUIIAMH CIIUPTAMU (XOJECTEPUHOM, 130X0JIECTEPHHOM TOIIO) Ta BUTHHUX BUIIUX
cnupTiB. JIaHOJIIH MIUPOKO 3aCTOCOBYETHCS Y CKJIaAl PI3HUX KOCMETHYHUX 3aC00i1B,
HalyacTie kpeMiB. CaMm JTaHOJIIH HE MAa€ TOKCUYHUX €(EKTIB, ajie BIH MIPAKTUYHO
3aBXJU MICTUTDH SIK JOMIIIKK Y CBOEMY CKJIaJll XJIOpOpraHiuHi, ¢ochopopranivxi
Ta mipeTpoigHi nectuiuan. CaMe AOMIIIKY MECTULUIIB Y JIAHOJIHI BUKIUKAIOTh Y
CIIO’KMBAYIB aJIeprito MPU BUKOPHUCTAHHI KPEMIB 3 JIAHOJIIHOM. BHCOKoOUHIIIEHMI

JIAHOJIIH HE Ma€ aJepreHHoi /i Ha OpraHi3Mm JII0IeH.

4.2. TOKCHKOJIOTisl IOBEPXHEBO-aKTUBHUX PEYOBUH, €EMYJIbIaTOPIB Ta
3MOYYyBaJbHUX AT€HTIB

[ToBepxHeBo-akTuBHI peuoBuHU (I[IAP) € omHumu 3 HaWBaXIMBIIINX
KOMITOHEHTIB KOCMETHUYHHUX 3ac00iB (IIaMITyH1, 3aC00M I MpUMaHHs Ayury ado
BaHHU, MIHU JJIA TOJIIHHSA, 3yOH1 macTu Toulo). Bigomo, 1Mo moBepxXHEBO-aKTUBHI
PCUOBHMHHU TOIUISAIOTHCS HAa aHIOHHI, KaTIOHHI Ta HeloHOTeHH1 [2].

[loBepXxHEBO-aKTUBHI PEYOBHHM 3[aTHI BUKIMUKATH TOKCHUYHI €(EeKTH Yy
monei. Bonu wacto € aneprenamu. Kpim TOro, BOHU B3aEMOJIIOTH 3
[IUTOTUIA3MATUYHOI0 MEMOPAHOIO KIITHH, JENoysipu3yroTh 1i. Lle mpu3zBoauts 10
3MI1HU IPOHUKHOCTI MEMOpaHU Il IEBHUX PEYOBHH Ta i1 pyiHHYBaHHs. 3a3HAYUMO,
10 HE JIONMYCKAETHCS BUKOPUCTAHHS OJTHAKOBUX MOBEPXHEBO-aKTUBHUX PEYOBHUH Y
KOCMETHYHUX 3aco0ax Ta 3acobax moOyToBoi Ximii. MoxinBe mepopalibHe
Haaxo/ukeHHs1 cuHTeTHuHux [IAP (y ckmami 3yOHUX macrt, €liKCUpiB TOIO) Ta
MPOHUKHEHHS X B Opra”i3M JIIOJWHHU HaBITh Kpi3b HEMOIIKOKECHY IIKIPY.
[IBuakicte HanxomkeHHs [TAP y opranizm 3ainexuTh BiJ iX (DI3UKO-XIMIYHUX
BJIACTUBOCTEH, KOHIIEHTpAIl Ta TPUBAJIOCTI KOHTAKTy mmiKipu 3 HuUMHU. Crixg
3a3HAYUTH, M0 B MOOYTOBUX YMOBaX IMPW BUKOPUCTAHHI CUHTETUYHHX MHIOYUX
3aco0iB, 3aco0IB OCOOMCTOI TirieHM Ta napPyMepHO-KOCMETUYHUX PEYOBHUH
Oprasi3M JIFOJIMHU MOXKE 3a3HaBaTU KoMIuleKcHOI mikigmBoi Aii IIAP. Kpim Toro,

NPaKTUYHO BCl TOBEPXHEBO-AKTUBHI PEYOBUHHU, SAKI BHUKOPUCTOBYIOTH Y
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KOMIO3UIISAX MOOYTOBOI XiMii, 3a3BMYail 3/aTHI BUAANATH 3 MOBEPXHI Tila BCI
KUPOMOIIOHI MPOAYKTH, 30KpeMa TOHKY 3aXHCHY IUTIBKY, SIKy YTBOPIOIOTH CallbHI

Ta MOTOBI 3aJI03U Bojioccs Ta miKipu. Ile Oyno HaBeneHo y nanux gipmu XeHKeIb

(tadm. 4.1) [2].

Taomurg 4.1
JlepmaTosioriyna xapaktepuctuka aeskux [1AP
[ToBepxHEBO-aKTBHA PEUOBHUHA Cryninp moApa3sHEeHHS MIKIPH, Y. O.

Harpiii naypuicynasdat 68
Junatpiiiaypuiicynb(poCyKIIMHAT 5
Anxuicynbdat ) KUPHOTO CIUPTY 4
Hartpiii mipuctuHCynbdat 9
KokoGerain 30
Kokamionpomnin Oetain 7

[ToBepxHEBO-aKTUBHI pEYOBUHU BILJTUBAIOTh Ha CTPYKTYpHO-

(yHKL1OHATBHUI CTaH KPOBI (reMOrJI001H, BMICT €pPUTPOLIUTIB, JIEUKOIUTIB, 3MIHU
B JelkomnuTapHii dopmyini). [[oBeneHo, M0 HailOIbIIa reMOJITUYHA aKTUBHICTh
MO BIJHOIIEHHIO 70 E€PUTPOIMUTIB IIypiB mputamanHa [IAP, ski MawTh oauH
MOJTIOKCIETHIICHTJIIKOJIEBUM JaHior 3 16-18 atomamu kap6ony. Ilokazano, 1o
MOBEPXHEBO-aKTUBHI PEUYOBUHM TaKOX BIUIMBAIOTH Ha OOMIHHI MPOIECH Ta
aKTUBHICTH pANy (PEpMEHTIB B opraHi3mi TBapuH. AHIOHHI (pochoposmicHi [TAP
MPUTHIYYIOTh CHUHTE3 JESKMX TOPMOHIB Ta MIACHIIOIOTH MPOIECH NEPOKCUIHOIO
OKHMCHEHHS JIIi/IIB 010JIOTTYHMX MEMOpaH.

Harpiit naypwicynsdar (cuntetuuna IIAP) — kimacuuHui mpoayKT, KUK
OyB OCHOBOIO NEpIINX MIaMIyHiB. BiH Mae BUCOKY mojpa3HioBasibHY ait0. HaTpiii
Jaypwicyib(ar crpusie yTBOPEHHIO IIHHU 1 BXOJUTH A0 CKIIAAy Maike BCiX 3yOHHX
MacT 1 KOCMETUYHUX 3aCO01B /I BMUBaHHS (MTIHKH, T'€JTi, MUJIA, IIaMITyH]1 TOIIIO).

Hatpiii maypuicyshaT nerko npoHnKae Kpisb mkipy. Moro ciian BusBieHi
y CepIli, IeYiHIIl, JEreHAX 1 MO3KY JIt0/Iei, 0COOIMBO y NiTeil. BiH 3MiHIO€ O17IKOBHIA

CKJIaJ] KIIITHUH, MOPYILIYE CTPYKTYPY BOJIOCSHOI LUOYJIWHU, CIPHUS€E BUNAJTAHHIO
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BOJIOCCS, HAKOTIMYYETHCS y TKAaHMHAX OKa, MPUBOAWTH JO MOPYIICHHS 30py, a
TaKOX CYIIUTh HIKIPY, pOOUTSH ii rpy00I0 1 CIIpUsI€ TOSIBI TPILIHH.

Muroui 3aco0M Ha OCHOBI ajkKuUicyldb(dariB 1 CylbpaHOIy MarOTh
CEHCHOTI3yBaIbHY Ta MOAPA3HIOBAJIbHY JIIF0 HA OPTaHi3M JIIOIUHHU.

Jlesiki 3 HeOE3MEeYHUX MMOBEPXHEBO-aKTUBHUX PEUYOBUH, SKI BXOASATH 0
KOCMETHYHMX 3ac00iB, € BOJOPO3YMHHUMHU TMIOXIJHHUMH aMoHlaky. Tak,
aieranoaamin (4.1) Ta TpHeTaHOJaAMiH MPAKTUIHO 3aBXK]IU € y MiHAX JUIS BaHHH,

JUTS MUTTS TUIA, IIAMITYHSIX, MAJIaX 1 KOCMETHYHHUX OYHIYBaJbHHX 3aco0ax [2].

HO-H,C-H,C——N——CH,-CH,-OH HyC——N——CH,-CH,-OH
H CH,
4.1) 4.2)

BoHu BHKOPHCTOBYIOTHCS SIK 3aryllyBajbHi, 3MOUYyBalbHi, MOBEPXHEBO-
aKTUBHI Ta MHiJJTy’KHIOBAIbHI PEYOBUHM. IX He MOKHA BBaKATH TOKCHYHUMH
pedoBuHamu. [Ipote BOHM JIerKo pearyroTh 3 Oyab-sIKUM HITPUTOM Ta YTBOPIOIOTh
KaHIIEpOTeHH]1 HITpO3aMiHM, Hampukiad, N-HiTpo3onieraHonamidH. Hamnpukian,
JlieTaHOJIaMIH MOJKE pearyBaTH 3 1HIIUMHU KOMIIOHEHTAMH Yy CKJIaJl KOCMETUYHUX
3aco0iB 3 YTBOPEHHSIM HITPO30- JieTaHojaMiHy. HiTposojieTaHosiaMiH JIETKO
MOTJIMHAETHCS IIKIPOIO 1 BUKJIMKAE PaK MEYIHKU Ta CEYOBOT0 MiXypa.

[ToniOuMit edekT BUHUKAE BHACIHIIOK i KOKaMiay aieTaHoJiaMiHy, aiera-
HOJIaMiHY Jaypuicyiabdarty, JaypaMigy [dieTaHoJIaMiHy, JIiHOJeaMiay
JAieTaHOJIAMIiHY, 0JIeaMily ieTaHOJIaMiHy, TPHETAHOJIAMIHY.

TpuBanuii TepMiH NPUIATHOCTI 3aCTOCYBaHHS OIIBIIOCTI KOCMETHYHHUX
3aco01B 301JIbIITyE€ PU3UK YTBOPEHHs KaHIeporeHiB. € naHi, mo 01u3bko 42% Bciel
kocmetukn y CIIA, a ocobauBo 1mamiyHi, MICTSATh 3Ha4yHi KuIbKOCTI N -
HITPO30/lieTaHOIaMiHIB. Y €Bporii 3200pOHEHO BUKOPUCTAHHSI BTOPUHHUX aMIHIB Y
KOCMETUYHUX 3ac00ax.

[IpomuciioBi mMeTonu, a came JIOJaBaHHS ACKOPOIHOBOI KHUCIIOTH, HATpii
riApOreHcyabiry, OyTHUIILOBAHOTO T'UIPOKCHAHI30ITy, OyTHUIILOBAHOTO
T1IPOKCUTOIYOIy, HaTpii ackopOaTy 1 TOKo(epory sl 3amodiraHHs yTBOPEHHIO

HITPO30aMiHIB y KOCMETHII € MaJoe(PEKTUBHIUMH.
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KpiMm Toro, BCTaHOBJICHO, IO JAUMeTWJIaMiHoeTaHoa (4.2), skuid
3aCTOCOBYETHCS TIPU BUPOOHUIITBI KPEMIB BiJl 3MOPIIOK Ta IHIIAX KOCMETHIHHUX
3ac001B BUKJIMKA€E MATOJIOTiYHI MpolecH B KJIiTHHAX HIKipH.

BBaxkaeTncs, 110 mifg Ji€I0 TUMETHIAMIHOETAHOIY €K1 3 KIITUH MIKIPIHUX
nokpuBiB ((p16pobaacTr), 30UIBIIYIOTECS Yy PO3Mipax 3a pPaxyHOK pPO3IIMPEHHS
BHYTPIKJIITUHHUX  TMOPOKHUH  —  Bakyosneil. CamMe 1  BIIACTUBICTH
IUMETUIIAMIHOCTAHOITY, 3a TBEP/KEHHSM pPO3POOHUKIB KOCMETUYHHX 3ac00iB,
3YMOBJIIOE €(EKT PO3MIAPKCHHS 3MOPIIOK 1 CKJIaJA0K InKipu. Bigomo, 110
JUMETUIAMIHOETAHOJ MPUBOAUTH JO TUMYAacoBOro 30UIBLIEHHS PO3MIpIB
¢10pobnacTiB, mpore Horo Ais UMM He oOMexyeThcs. IIpordarom mnomampIimx
JEKUTBKOX TOJMH BiIOYBA€THCSA PI3KE YMOBUIBHEHHS METa0OJI3My 1 MIBHAKOCTI
nineHHs (p106po6aacTiB, a MOTIM CIIOCTEPIraeThCs 3aru0esb X 3HaUHOI YaCTUHMU.

BcranoBneHo, 1m0 MpW  KOHIEHTpaLisfX JAMUMETUIAMIHOETAaHONY, SKi
aHAJIOTTYH1 KOHLIEHTPAI[ISIM I[i€] PEUOBUHU B KOCMETUYHUX KpeMax, IpU HAaHECEHHI1
Ha WIKIPY MPOTIroM MHepmux 24 roauH y MOJAENIBbHHMX cuUcTeMax ruHe g0 25%

kiituH [2].

4.3. TokCHKO0JIOTis KOHCEPBAHTIB

OcTaHiM YacoM CIIOCTEPIraeTbCsl CTiIMKAa TEHMACHINS /10 BUKOPUCTaHHS Y
KOCMETHUIIl MPOAYKI[IT 3 BUCOKUM BMICTOM BOJHOI (pa3u (3BOJIOKYBaJbHI KpPEMH,
KOCMETUYHE MOJIOYKO, KOCMETUYHI redi Toio). Pa3om 3 TUM, KOCMeTHYH1 3aco0H 3
BHCOKHM BMICTOM BOJIHOI (ha3u, OUIKOBUX Ta MPUPOAHUX JIMITHUX KOMIIOHEHTIB 1
€KCTPAKTIB € CIPUSATIMBUM CEPEIOBHUIIEM ISl PO3BUTKY MIKPOOPraHi3MiB, SIKI
MOXXYTh 3YMOBHUTH THIMHUYKOBI 3aXBOPIOBAaHHS ILIKIPM Ta CIU30BUX OOOJIOHOK
(xymeTypu Staphylococcus aureus, Pseudomonas aeruginosa, Proteus vulgaris)
abo TCyBaHHA TOTOBOi MPOAYKIIi (KyJAbTypu IBLIEBUX TIpubiB, rpudbu poay
Candida).

KoncepBanTn — 11¢ CKJIaJIoOBI KOCMETHYHUX 3aC001B, SIKI HEOOX1THI ISl iX
TpuBanoro 30epiraHHs. OCHOBHa MeTa BBEJIEHHS KOHCEpPBAaHTIB y KOCMETHYHI

nperapary — I1e 3aXUCT IX KOMIIOHEHTIB BiJl MiKp0Oi0JIOriuHOro ypakeHHs [2].
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KoHcepBaHTH y KOCMETHYHUX MPOIYKTaxX JOBOJI YacTO BUKJIMKAIOTH Pi3HI
YpaKEHHs MIKipu (BHCHIN, HAOpSK 1 cBepOiHHs). Ymcimo momei 3 ckapramu Ha
aJIeprivHi MIKIpHI peakKilii 3a OCTaHHI POKH HEYXUJILHO 3POCTaE.

ACOpTUMEHT KOHCEpBAHTIB, fKI BXHBAIOTHCA Y KOCMETHIN, IOCTaTHbO
mpokuit. Jlomarok VI, wactuna [ [lupexktuBu 76/768 €C pernameHtye
3acTOCyBaHHS 47 OCHOBHHUX KOHCEPBAHTIB PI3HUX KJIAciB XIMIYHMX crioyyk. He Bci
3 HUX OTpPUMajd WIMPOKE 3aCTOCYBaHHS Y KOCMETHYHIM TPOMHUCIOBOCTI.
Hanpuxnan, y CIHIA pns xoncepBarii moHaax 85% KOCMETHMYHOI MIPOJYKIIIT
BUKOPUCTOBYIOTh 11 OCHOBHHMX KOHCEpPBYIOUMX 3acO01B: HINariH (MeTuimapaden),
Hiraszon (mpomuinapadeH), repmaib 115 (iMmimazoniguHiacedoBHHA), repmanb 1l
(miazoniguHucedoBuHa), HoBiua 200 (4eTBEpTUHHA aMOHIMHA CLTb YPOTPOIIIHY 3
nc-1,3-quxmoprpornerom), ¢opmManpaeria, OyrunmapadeH, oporomon (2-6pom-2-
HiTponpomnaH-1,3-ai0i1), copbiHOBA KHCJIOTA Ta ii COJI, AUTIApaIleTOBA KMCIOTa Ta il
coqli, OeH30MHA KucIOoTa Ta ii codil. AHAJIOTIYHA CTPYKTypa 3acTOCYyBaHHS
KOHCEpBaHTIB ckiiasiacs 1 B kpaiHax €C. [ nopiBHSIHHSA AOLULIBHO 3a3HAYUTH, 1110
B VYKpaiHi IS KOHCepBalllii KOCMETHYHUX 3ac001B IIMPOKO BHKOPHUCTOBYIOTH
dbopmanpaerig, pimon-II (cymim 1,3-muMeTinon-5,5-1uMeTuiI-TigaHToiny, 5,5-
JTUMETHIITIIAHTOIHY Ta 0iC-4e€TBEPTHHHOI aMOHIEBOI CIOJIYKH), HIMAriH, HIMa3o0d,
oponomnon, Karon CG, ipracan DP300 (2,4,4-tpuxiop-2-okcunudeniyioBuii ecrep),
repmaisb I, repmaGen I (cymim repmananmo II, Metunmapabeny, npormnisi napadeHy
Ta MOJTIETUIICHTIIIKOJII0 ), TPUKII03aH, OCH30MHY KHCIOTY Ta 11 coi [2].

CborosiHi He ICHY€ YHIBEpCAJIbHOTO KOHCEpPBAHTY. 3a3BH4Yail y KOCMETHIII
3aCTOCOBYIOTh CYMIIlll JIEKIJIbKOX KOHCEPBAHTIB. 3a3HAYMMO, 10 MPAKTUYHO BCI
KOHCEPBAHTH MPU HEMPABWIBHOMY JI03YBaHHI MOXKYTh MPOSBIISATH TOKCUYHY JIIfO.

binblIicTh KOHCEPBAHTIB y KOHUEHTpAIisfX, SKI PEKOMEHJOBaHI s iX
3aCTOCYBaHHS, HE MAalTh IIKIPOMOAPA3ZHIOBAIBHUX, MIKIPOPE3OPOTUBHUX Ta
ceHcuOLT3yrounx BracTuBocTedd. TOOTO, BOHM XapaKTEpU3YIOTHCS JTOCTATHHOIO

0e3MeKoro IS CIIOKKMBava Y CKJIal KOCMETHYHUX 3aco0iB [2].
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Jlni 3an00iraHHs HECTIPUSATIMBIN 111 KOHCEPBAHTIB HA OPTaHi3M CIOYKHUBAYiB
HupektuBoto 76/768 €C BCTaHOBJIEHI HOPMH OOMEXEHHS iX BHECEHHS Y

KOCMeTHYHI poAykTH (Tadm. 4.2) [2].

Taomurs 4.2

OOMexeHHS 1 BAMOTH JI0 3aCTOCYBAHHSI KOHCEPBAHTIB Y KOCMETHUYHIM

MIPOMHUCIIOBOCTI
Ha3Ba koHCcepBaHTY MaxkcuMaIbHO JOIYCTHMA KOHIIEHTpaIis, %o
bensoitna kucnora 1a ii cosi 0,5 (3a KUCIIOTOIO)
Bponormon 0,1
I'epmas 11 0,5
I'epmaib 115 0,5
I'epmaben 11 1,0
Jumoun-I1 1,0
Josimumn 200 0,2

Karon CG (cymim 5-xio0p-2-metun-4-
130Tia3071iH-3-0HY, 2-MeTHI-4-
130Tia301H-3-0HY, MarHii XJIOpUy 1
MarHiil HiTpaTy)

0,0015 (ms cymimi y criBBigHomenHi (3: 1) 5-
XJIOp-2-MeTui-4-130-Tia3011H-3-0HY 1 2- METHUJI-
4-i30THa3071H-3-0HY

0,4 (3a xucnoTor0) A onHiei cnonyk; 0,8 (3a

[Tapabenun ,
KHUCJIOTOIO) JJISI CYMIIIT CIIOJIYK
Cop0OiHoBa kuciora i ii comi 0,6 (3a KHCIIOTOIO)
Tpuknosan 0,3
o . 0,2 (3a BUHATKOM 3ac00iB 3a JIOTJISIOM POTOBOT
dopmanbaeriz i mapagopmanibaerin
MOPO’KHUHH)

CbOrosiHi BCTAaHOBJIEHO TOKCHUYHI €(EKTH JUIsi TaKUX KOHCEPBAHTIB, SIK
METHJITUOPOMOTITYTApOHITPUII, 130T1a30J11HH, CIIOJIYK, SIK1 IPU PO3KIaAl BUAUISIOThH
dbopmanpaeriy Ta mapabeHH. Y JeAKUX €BPOICHCHKMX KpaiHaX, OCOOJIMBO B
CkannuHaBchbkux Ta HiMewunHi, Bce OLIBIIOTO MOIIMPEHHS HAaOYBalOTh PO3POOKH
13 3aCTOCYBaHHSM TEXHOJIOTIM Tak 3BaHOI ‘“‘00EpeXHOI” KOHCepBaIli 13
3aCTOCYBaHHSM “TIPUPOJIHUX KOHCEPBAHTIB, HAMIPUKJIIAA, COPOIHOBOI KHCIIOTH.

Koncepeanmu Ha OCHOGI MemunoudPoOMOymapoHimpuy .
MetunauopomorayrapoHiTpun (4.3) 4acTo BHKOPHUCTOBYETHCS IS 3aroOiraHHs
pocTy rpu6iB 1 0akTepiil y KOCMETUYHHX 3ac00ax.

BcraHoBiieHo, 110 1eHl KOHCEPBAHT BHUKJIMKA€E ajepriyHi peakuii y Jroaei,

XBOpHUX Ha ek3eMy. [Ipu 1bOMy HaBITH 340POBI JIOAM TAKOXK OMUHSIOTHCSA B TPYyIi
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pusuky. ¥ 1991 pori peakiis Ha 11el KOHCEpBaHT criocTepiranacs Tinbku y 0,7%
xBopux Ha ek3emy. I[Ipore B 2000 pomi 1151 udpa 3pocna mno 3,5%. Llsg pedoBuna
BUKJIMKA€E TTOYEPBOHIHHS 1 TMOAPA3HEHHS IIKIPY T'OJIOBH, IIUI 1 PYK — Y MICIAX, €

MEPEBAKHO 3aCTOCOBYIOTHCS KOCMETHYHI 3acobu [2].
Br

N=C—C—CH,——CH,——C=

CH,Br (4.3)

3rilHO 3 €BPOIEUCHKOI0 HOPMATHMBHOIO 0a3010 3 KOCMETHYHHUX 3ac00iB

(dupextuBa 2003/83) 3a00pOHSAETHCA BUKOPHUCTAHHS METHII-
OUOPOMOTTYTAPOHITPWIIY Yy MPOAYKTaxX, SKI HE 3MHUBAIOTHCS, YEpe3 PHU3UK
noapasHeHHss wmkipu. 3 2005 p. “He3MUBHI” NPOAYKTH, WO MICTSTh
METHUIANOPOMOTITYTapOHITPUII, 3200pOoHEHO 110 npoaaxy B €C.

Koncepsanmu na ocrnosi memunizomiazonony (2-memui- 4-izomiazonin-3-
ony) (4.4) ma memunxnopoizomiazonony (5-xnopo-2-wemun-4-izomiazonin-3-
ony) (4.5). L1i cnoiyku mMpPOKO BUKOPHCTOBYIOTHCS y KpeMax Uil PyK, IAMITYHSIX

Ta IHIINX KOCMETHYHHUX 3ac00ax.

/ N_CH3

d d
S cl S

(4.4) (4.5)

Byno BusBiE€HO, IO METUIIXJIOPOI30TIa30JI0H Ta METHIII30TIa30JI0H MOXKYTh

N_CH3

BHUKJIMKATH TMOAPA3HEHHS MIKIpYU Yy UyTIAUBUX Jrojeid. KpiM Toro, KOHCEpBaHTH Ha
OCHOBI IIMX CIOJYK 1HKOJM MpOSBISIIOTH ce0€ SK KOHTaKTHI allepreHu. Takox
MOKa3aHO HEUPOTOKCHUYHICTh ITUX CMOJYK. BOHU TPHUTHIUYIOTH PICT BIJPOCTKIB
HEUPOHIB (AKCOHIB).

Koncepsanmu — oonopu popmanwvoezioy. Jloopa CyMiCHICTh IUX PEYOBHH 3
OUTBIIIICTIO KOCMETUYHUX CIOJYK Ta e(EeKT CHHEPri3mMy (IMiICUIICHHS BJIIaCTUBOCTEH

y TO€JHAHHI 3 IHIIMMH aKTUBHUMH DPEUYOBHMHAMH), 3a0€3IMeuyroTh iX TpUBaIE 1
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YCHIITHE 3aCTOCYBaHHS JJisl BUPOOHHITBA 3ac00iB ocoOucToi ririeanm. Jlo miei
IPpYyNHM  BXOJATh JAWUMETHIONAMMETHITINAHTOIH (4.6), TIAPOKCUMETHITIIIINHAT
HATPII0, A1a30J11IUHIJI CEYOBUHH, 1M1J1a30J11TUHIJI CEYOBUHHU TOIO. ¥ KOCMETHYHHUX

MPOJYKTaX BOHH PO3MAIAIOTHCS 3 YTBOPEHHIM Gopmanbaeriay [2].
OH

o (4.6)

byno BusiBieHo, mo (opManbaeriy BUKIUKae pak JiereHiB. Kpim Toro, BiH
nomkokye JIHK, 3natHuii moapa3HioBaTH 04, BEPXHI IUXATbHI MUISXU 1 CIIU30BY
00OJIOHKY, MO€ BHKJIMKAaTH acTMy Ta TOJOBHI 0o0xi. BukopucroByBaTtu
KOHCEPBaHTHU — JIoHOpHU (hopmanbaeriay 3aboponeno y Anowii Ta [lIBemii.

Koncepsanmu  na  ocmoei  napabenis. Ilapabenu  (ectepu  4-
rAPOKCUOEH30MHOT KHUCJIOTH) BUKOPUCTOBYIOTHCS SK KOHCEPBAaHTH B THUCSYaX
HalilMEHyBaHb KOCMETHYHUX 3aCO01B.

byna mokazaHa MOXJIMBICTh iX HAKOMHWYEHHS B OHKOJIOTIYHUX MyXJIMHAX
moaei. ToOTo € BUCOKAa WMOBIPHICTH TOTO, IO BOHU IHIYKYIOTh iX YTBOPEHHS.
[TapaGenu 3a mi€ro CX0Xk1 Ha KIHOY1 cTaTeBl TOpMOHU. BoHM 3/1aTHI 3B’s13yBaTHCS 3
€CTPOTEHHUMHU  perenTtopamMu (MarOTh TOPMOHAJIBHUN BIUIMB Ha O KIHOUY
PENPOIYKTUBHY CUCTEMY ).

Ectporenna akTuBHICTH mTapalOEHIB 3pOCTae 13 3pOCTAaHHSAM PO3MIpPIB
QNKIJTBHOTO JIAHIIOra 1 HOTO PO3TANYKEHHSIM y pAlll MeTWi < eTuia < mponi <
Oytun < 1300ytun. Ilpore cmimg 3a3HAa4UTH, MO BOHA 3HAYHO HWXKYA BiJ
ecTporeHHoi akTUBHOCTI 17f-ectpamiony. IIpominmapaden (4.7) HeraTMBHO i€ Ha

PENpOayKTHBHY (PYHKIIIFO OPraHi3My 40JIOBIKiB [2].
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O _C3H7

OH 4.7)
Y 1965 pomi B IlBeimapii Oymo Bmepiie CHHTE30BAHO MPUKIO3AH.
Tpukiosan (4.8) — anTHOaKTEpiaabHMIA 3aCi0 IUPOKOTO CIIEKTPA Jii, IKHUM TaKOoX

Mae MpoTU3anaibHl BIACTUBOCTI.
Cl OH

X

cl Z ¢ (4.8)

[IpsiMe coHAYHE MPOMIHHS TEPETBOPIOE TPHUKIO3aH Ha OJHY 3 QopMm
JIOKCHHY, SIKa 3J]JaTHA HAaKOMMUYyBaTUCh Y OpraHi3Mi. Tpukiio3an BusiBieHui y 58%

npupogHUX BojoiM Ha Teputopii CLLIA.

4.4, TokcukoJioriss apoMaTu3aTopiB Ta gikcaTropiB 3amaxy

ApomaTu3aTopy — PEYOBHHM, SKI HAJAIOTh KOCMETHYHHUM 3aco0am
MPUEMHOTO 3amaxy. 3a JaHuMu HarioHambHOTO 1HCTUTYTY NpodeciitHoi Oe3MeKu i
snopoB’st  (CIIIA), y mappymepHii Ta  KOCMETHYHIA  IPOMMCIOBOCTI
BUKOPUCTOBYeTbCcA  Omu3zpko 3000  yeTkux ~ XIMIYHHX ~ KOMIIOHEHTIB
(apomatuzaropiB). Maiixke Bci BoHM CcHHTeTHUYHi. bim3bko 900 3 HUX MOXYTh
TOKCHYHO JISITH Ha OpraHi3M JIIouHA [2].

Came apomaTtu3aTopy HaWJacTillle BUKIMKAIOTH aJeprivyHl peakilii mKipu Ha
KOCMETHYHI  3aco0u.  HalcunpHimn  amepreHu — 1e  (QeHuIeHaiaMi,
T1APOKCUIIMTPOHENANh, 130€BreHo Tomo. HaliHeOe3mneuHinni y 1[bOMYy CEHCl Taki
KOCMETHYHI 3ac00H, AK Ty, TiHI, MACaXXH1 KPEeMH, 3aXUCHUHN KpeM, r'yOHa rmomajaa

tomro. Jlo ckiany napdhyMepHUX KOMMO3UIIKN aAeskux pipm Bxoauth 6sm3bko 600
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KOMITOHEHTIB, MIEPEBAKHO apOMaTH3aTOPIB, OUIBIIY YACTUHY 3 SIKHX y3arajil HIKOJIU
HE TECTYyBAIM Ha TOKCHYHICTh. 3a CyYaCHUM 3aKOHOJIABCTBOM, y TEPEBaKHIM
OlIBIIIOCTI KpaiH HEMae JKOJHUX OOMEXKEHb Ha KUIBKICTh 4YM KOMOIHAIlIo
apoMaTHU3aTopiB, SIKI BUKOPHCTOBYIOThCS B KOCMETHYHHX 3acobax. Curyaris
MOTIPIIYETHCSA Yepe3 Te, M0 KOJIU 10 MPOAYKIi J0/Ial0Th apoMaTH3aTOpH, 3aKOH
BUMarae TUIbKM MO3HAYeHHA: “MicTUTh parfum” mist €Bponeiicbkoro Corozy abo
“mictuth fragrance” mus CIIIA. Hemae BuUMOr miogo Ha3B IHIWBIAyaIbHUX
apoMaTHU3aTOpIB Yy CIHCKY KOMIIOHEHTIB, IO CTBOPIOE 3arpo3y TOKCUYHOMY
ypaXXeHHIO opranizmy [2].

Y 1999 poui HaykoBUH KOMITET 3 KOCMETHYHHMX 1 HEMNPOIAOBOJIBUMUX
npoaykriB €Bpomneiicbkoro Coro3y (Scientist Committee on Cosmetic and Non-
food Products (SCCNFP)) pexoMeH1yBaB OCHJIUTH KOHTPOJIb 32 BUKOPUCTAHHSIM
JESKUX CIHOJIYK y KOCMETHMYHMX Ta mapdymepuux 3acobax. Cepenm Hux € 24
apoMaTu3aToOpU: IUTpallb, KyMapuH, JiHaI0oJd Tomo. llell cmucok mnocTiiHO
PO3IIUPIOETHCS 1 CHOTOJIHI HApaxoOBY€ OJIM3bKO COTHI CHOJIYK. 3 I[bOTO CIHCKY
0cO0MMBO HEOE3MEUYHY TOKCHYHY [0 MPOSBIAIOTH ¢Tanatv (CHOMYKH, SIKI
CYHpPOBOJIKYIOTh apoOMaTHU3aTOPU y KOCMETUYHUX Ta MmapPpyMmepHux 3acobax) Ta
CUHTETUYHI MYCKYCH (CHHTETUYHI apOMaTHU3aTOPH).

MycKychuil 3anax BXOIWTb JO CKJIaJy Maike BCIX Cy4YaCHHUX apoMariB.
Hota Myckycy — 11e aHIMaJIiICTUYHUHN, COJIOAKUM, TPOXU aMOHIauHU 3amax.

Konuce myckyc oTpumyBaiu 3 MYCKYCHHX 3ajl03 CaMIliB Kabapru —
HOBEJIUKOTO OJIEHs, 110 MelIkae y Tipchkux Jjicax ['imanaiB, Tubety, CximHOro
Cubipy, Kopei 1 Caxaniny. XiMiuHUH CKJIaJl MYCKYCY JTOBOJI CKJIQJIHUM 1 MICTUTH
BEIIMKY KUTBKICTh KOMIIOHEHTIB: KUPHI KUCJIOTH, BOCKH, apOMATHUYHI 1 CTEPOimHi
CIIOJIYKH, €CTEPH XOJICCTEPUHY 1 BIaCHE apoOMaTHYHA CIOJyKa — MaKPOIMKIIIYHHHI
KETOH — MYyCKOH. /IoOyTn Myckyc MokHa Oyno, TUlbkH BOMBIIM TBapuHy. LL[06
OTpUMATH KUIOTpaM MYCKycy, moTpioHo Oyino 3uumutu 30-50 oneniB. Takwmii

CTOCiO OTpUMaHHS MYyCKyCy OyB 3a0oponeHwuit y 1979 pori [2].
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TepMiHOM “CHHTETHYHI MYyCKyCH’ IMO3HAa4arOTh TPU BEJIHKI TPYIU PEUOBHH:
HITpOMYyCKycH (ToxifgHi OeH3eHy, sIKi MICTATh OJHY a00 JeKiJibKa HITpOrpyt), mo-
JIUKIIYHI MYCKYCH Ta MaKpPOITUKJIIYHI MYCKYCH.

[lepmiiM CUHTETUYHUM MYCKYCOM OYB HITPOMYCKYC, SKUN OoTpuMaB y 1888
pori Anpbept baitep. Bin OyB HazBanuit ‘“myckyc baiiep” (5-tper-Oytmin-2,4,6-
tpuHiTporonyeH) (4.9). Hezabapom Oyj0 BIAKPHUTO ¥ iHIN BHIAH HITPOMYCKYCY:
MycKyc kcwieH (5-tper-Oytmi-2,4,6-tpunitpo-1,3-kcuien) (4.10), Myckyc KeToH
(4-tpeT-0yTHa-2,6-qumeTiii-3,5-nuHiTpoareTodenon) Tomo. Pazom 3 Trm 3 1981

POKY BHKOPUCTaHHS HITPOMYCKYCIB MOCTIMHO 3MEHUIYETHCA Yepe3 IiX BHUCOKY

TOKCHYHICTb.
CHj CHj
O,N NO, O,N NO,
(HaC)sC (HsC)sC CH;
NO, NO,
(4.9) (4.10)

VY 1951 pori ansa BukopucTanss y naphymepii 3arpornoHOBaHO MOJIIUKIIYHI
MYCKYCH: TaJIaKCOJiJl, TOHAMIT Toio. Hampukiaza, MycKyc rajqakcoiil BXOIUTh 110
ckiangy OaraTbox mnappymMepHUX KOMMO3MIiH. BiH Mae co101KO-MyCKyCHO-
KBITKOBO-JICPEBHUI 3amax. [HIMi BUI MyCKYCiB — MaKpOIMKIIIYHI MycKycu. BoHu
OyBarOTh SIK CUHTETUYHI, TaK 1 HaTypaiabHi (MyCKyC, OTpPUMAHUMN BiJ OJIEHIB — T. 3B.
MYCKOH — T€K € MaKpOLMKIIYHUM).

3a gocmimkeHHsM opranizamii “T'piamic” (tabn. 4.3) [2], O6e3ymMoBHUM
JAEpOM 3a CyMapHMM BMICTOM 1Lii€i rpynu crnoiyk € naphpymu “White Musk”
(94069 mr/kr, abo 9,4 BijcoTKa Bij 3arajabHOI Macu KoMmIo3ullii). Bucokuii piBeHb
BMICTY CHMHTETUYHHUX HITPO- 1 MOJIUUKIIYHUX MYCKYyCiB Oyjo BusiBIeHO Yy “Le
Male” Jean Paul Gaultier — 64428 mr/kr ta y “Le Baiser Du Dragon” Cartier —
45048 mr/xr. Haitnmwkuuii BMicT Oyso BusiBieHo y “Puma Jamaica Man” Puma —

Bchoro 0,1 MI/Kr.
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Taomurs 4.3

BMicT CHHTETHUHUX MYCKYCIB Y TappyMepHiil mpoayKIii

Cyma HiTpo- Ta
Haspa mapdymepnoro nponykry | MA | AI'TH | AIIMI | ITHDb | mominukmigHux
MYCKYCIB, MI/KT

Adidas, Floral Dream <0,1 18 3,3 73 95
Algvimia, Agua Natural <0,1 0,1 <0,1 0,4 0,5
Armani, She <0,1 53 3,6 8972 9031
Bogner, High Speed <0,1| 0,3 588 59 595
Bulgari, Blv Notte pour Homme | <0,1 | 1751 698 | 26350 28822,1
Calvin Klein, CK One <0,5 | 1132 <0,5 2709 3881
Calvin Klein, Eternity for Men | <0,1 | 7273 <0,1 | 19970 27263,2

Calvin Klein, Eternity for Women | <0,5 50 - 7992 8042
Cartier, Le Baiser Du Dragon <0,1 | 222 <0,1 | 44776 45048,4

Chanel, Chance <0,1 17 <0,1 18 35
Chanel, No. 5 <0,5 3,2 - 73 4670,4
Coty, Celine Dion <0,1 111 164 18463 18748,1
Dior, Poison <0,5 20 - 6248 6268
Dior, Pure Poison <0,1 | <0,1 <0,1 1,4 2
Etienne Aigner, Aigner in Leather| <0,1 32 232 20 284,6
FCUK, Him <0,1 73 278 19476 19846,8
Fiorucci, Fiorucci Loves You <0,1 0,9 <0,1 6,3 7,4
Gloria Vanderbilt, Vanderbilt <0,1 0,1 0,6 75 75,7
Gucci, Envy Me <0,1 | <0,1 192 0,4 1924
Hugo Boss, Boss in Motion <0,1 1,3 271 7,2 279,6
Isabella Rossellini, My Manifesto | <0,1 2,8 2,0 9,0 14,1
Jean-Paul Gaultier, Classique <0,5 60 <0,5 4902 4983
Jean-Paul Gaultier, Le Male <0,1 | 26200 | <0,1 | 37644 64428
Joop!, Nightflight <0,1 1,2 <0,1 8,8 10,5
Lancome, Miracle So Magic <0,1 0,7 <0,1 2,0 3
Melvita, Iris Blue <0,1 0,7 <0,1 44 45
Mexx, Waterlove Man <0,1 0,3 150 0,5 151,8
Naomi Campbell, Sunset <0,1 0,4 <0,1 1,3 1,8
Paco Rabanne, XS Excess Pour <01 | 8507 170 0.8 8743 8
Homme
Puma, Puma Jamaica Man <0,1 | <0,1 <0,1 0,1 0,1
Puma, Puma Woman <0,1 1,2 <0,1 1,4 2,6
Ralph Lauren, Polo Blue <0,1 | 7827 59 21054 28954,8
The Body Shop, White Musk <0,1 | 16060 | <0,1 | 77848 94069
Tommy Hilfiger, True Star <0,1 | 110 53 25630 257915
Van Gils, Van Gils <0,1 | 383 6,0 1627 2040,4
Yves Saint Laurent, Cinema <0,1 88 <0,1 | 17232 17330,5

[Tpumitku: Cyma HITPOMYCKYCIB Ta MOJIUMKIIYHUX MYCKYCIB CKIJIaJa€e
3arajbHy CyMapHy KUIbKICTh 11-Tu cnonyk y mapdymepHiil npoaykimii. MA —
MyCKyC amOpeTT (4- TpeT-OyTii-3-MeToKCHu-2,6-nunitTpoTonyon); AI'TH — Tonamir,

TeTpaiie (7-anetnn-1,1,3,4,4,6-rexkcamerni-1,2,3,4-teTpariagpo-nadranen);
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JIIMI — kammepon (6,7-gurinpo- 1,1,2,3,3-nentamerun-4(5H)-innanono; ['TLHH —
rajaKCoJIiI, MYCKYC 50 (1,3,4,6,7,8- rekcariapo-4,6,6,7,8,8-

reKCaMEeTHIIITUKIIONICHTa-2-0eH30ITipaH).

CunTeTnyHl MyCKycH (TOMIIUKIIYHI Ta HITPOMYCKYCH) OOMEXKEHO
PO3KIIAIAI0ThCS Y HABKOJUIIHHOMY CEpEOBUI. BOHU 3/1aTHI HAKONMUYYBATHUCS Y
TKaHWHAX TBAapuH. [leski 3 HUX HEraTHBHO BIUIMBAIOTh HA TOPMOHAJIBHHUN OOMiH
pu6, amdibiit 1 ccaBIiB (30KpeMa 1 JIOJWHU), a TaKOX MiJACHUIIOITH IO 1THIIUX
HeOE3MEeYHUX XIMIYHUX CHOJIYK Ha KUB1 OpraHi3MHu.

Miemungpmanam (4.11) BUKOPUCTOBYETHCS Y KOCMETHYHHX 3ac00ax sK
PO3YMHHHMK 1 3B’s3yr0uHii KOMIOHEHT napdymepuux mpoaykrie (SCCNFP 2003).
BBaxatotp, 1m0 AgleTHi(Tanar Mae HU3bKY TOKCHYHICTh. ChOTOJHI OTPUMAHO HOBI

IIaHi, K1 BKa3ylOTb Ha TC, 110 JOro TOKCHYHICTh CHJIBHO 3aHM)KCHA.
@)

CH,-CH,
O/

o)

\CHZ-CH3

O (4.11)
JieTundranar 1erko NpoHUKAE Kpi3b MIKIPY Ta META0OMI3YETHCS y OpPTraHi3Mi
10  OlIbII  TOKCMYHOro  Mmetabomity —  MoHoetwidtanary.  KiabkicTb
MoHoeTwI(Tanary y iojacbkomy opratizmi y 30 pa3iB BuIla, HiXk 1HIINX (TaNaTiB.
€ naHi, o aieTwidranaT Ma€ MyTareHH1 BIaCTUBOCTI, HOPYIIY€E AUXadbHI QYHKIIT
JIETeHIB, a TaKOXX BHUKIMKAE 3MIHM Yy UEHTpaJIbHIN 1 nepudepudHiii HEepBOBi
cuctemax. [umi Qranaru, sxi igeHTUdikoBaHl y naphyMepHii OpOAYKIli, TAaKOX
MarOTh TOKCUYHY 110 HA OpraHi3M JIIOJIUHH.
MixHapoHa ekosoriyHa oprasizaiiis “I'piHmic” mpoBena HOCTIKEHHS Ha
HasBHICTH ¢TanatiB y mapdymepHiit mpoaykii. byno neranpHO npoananizoBaHo 36
HalnonyIsapHiMx nappymepaux mapok (tadi. 4.4) [2]. JocnimkeHHs npoBoauia

naboparopist TNO Environment and Geosciences npotsrom 2003 i1 2004 pokiB y

113



Hinepnannax. Pesynbratu mocnimkenb omyOmiikoBaHi y 3BiTi “Eau de toxines —

ToxkcuynHa Boma”.

Taomung 4.4
Bwmict ¢ranariB y mapdymepHiit mpoaykiii
Hazpa nappymepHOro npoaykry JAMD JAED HEI'® C}.]Ma
(dbranaTiB, MIr/Kr
Adidas, Floral Dream 0,3 1301 <1l 1307,1
Algvimia, Agua Natural 1,7 1667 <1l 1785,5
Armani, She 1,3 1383 <1 1388,1
Bogner, High Speed <0,1 <1l <1l 37,1
Bulgari, Blv Notte pour Homme <0,1 3902 <1 3908
Calvin Klein, CK One <1 1073 76 1149
Calvin Klein, Eternity for Men <0,1 8232 1,2 8237
Calvin Klein, Eternity for Women <1 22299 88 22439
Cartier, Le Baiser Du Dragon <0,1 4533 <1 4559,3
Chanel, Chance <0,1 19 <1 22
Chanel, No. 5 <1 325 20 345
Coty, Celine Dion 1,7 4072 <1 4090,3
Dior, Poison <1l 5675 167 5889
Dior, Pure Poison <0,1 29 <1 35,4
Etienne Aigner, Aigner In Leather 0,8 1909 12 1926,3
FCUK, Him <0,1 4,8 <1 7,5
Fiorucci, Fiorucci Loves You <0,1 2190 <1l 2190,7
Gloria Vanderbilt, Vanderbilt <0,1 <1 <1 -
Gucci, Envy Me <0,1 25 2,3 32,2
Hugo Boss, Boss in Motion 1,9 2,3 <1l 6,0
Isabella Rossellini, My Manifesto 0,6 1553 <1 1562,3
Jean-Paul Gaultier, Classique <1l 785 1 787
Jean-Paul Gaultier, Le Male 0,4 9884 <1 9885,4
Joop!, Nightflight <0,1 3988 1,7 3989,9
Lancdme, Miracle So Magic <0,1 0,4 <1 5,6
Melvita, Iris Blue <0,1 11189 4,9 11271,7
Mexx, Waterlove Man <0,1 18 6,0 35,4
Naomi Campbell, Sunset 1,1 1,2 <1 4,5
Paco Rabanne, XS Excess Pour Homme | 0,3 2822 7,5 2834,9
Puma, Puma Jamaica Man <0,1 37 25 70,4
Puma, Puma Woman <0,1 27 <1 30,7
Ralph Lauren, Polo Blue 1,2 5338 <1 5339,4
The Body Shop, White Musk 2982 37 <1 3019,6
Tommy Hilfiger, True Star 1,9 225 <1 227,1
Van Gils, Van Gils <0,1 5637 1,1 5644,9
Yves Saint Laurent, Cinema 0,7 102 <1l 102,7
[TpumiTku: Cyma ¢dranaris MICTHUTb NEB’SATh ¢dranaris

(IM®+JIED+IBO+HIBD+ AU O+AEC O+ JOD+HIIHOHIJID). MO —
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aumetungranar; JED® — nietmndranar; HIb® — niizoOyrundranar; AbD —
muoytundranar, JUI'® —  guowkmorekcwndranar, JAEI® -  mi-(2-
etwirekcuin)dranat; 1OD — mioktundranar; JIHO — niizononindranat; 1D —

niizogernuiadTanar.

[IpakTnyHO BCS cCBiTOBa TmappyMmepHa MPOAYKIIS MICTUTh (TajaTH.
Hietundranar Oy BusiBneHuil y 34 3paskax mappymiB 3 36 mpoTecTroBaHux. Y
xiHouii TyanetHi Boai Calvin Klein “Eternity” mictunocs 22439 mr/kr ¢ranaris
(y 4onoBiuOMy BapiaHTi LbOro nappymy (ranaTiB BUSBUIM MaiyKe YTpUUl MEHILE
— 8237 wmr/kr). Y Tpiiiky diaepiB 3a BmictoM JE® ysiiinum takox “Iris Blue”
Melvita — 11189 mr/kr i “Le Male” Jean-Paul Gaultier — 9884 mr/kr.

Cy4yacHMM 3aKOHOJABCTBOM W€ HE JO KIHIM BpEryjIbOBaHI MUTaHHS
BUKOpPUCTaHHA (TanariB, CHHTETUYHUX MYCKYCIB Ta 1HIIMX “‘CYMHIBHUX  CIOJIYK Y

naphyMepHiil Ta KOCMETHUYHIN MPOTYKIIi.

4.5. TokcukoJi0risi 0apBHUKIB

bapBHUKM € CKJIaJ0BOI0 YaCTMHOKO OUIBLIOCTI KOCMETHMYHHUX TOBapiB. Sk
MpaBWJIO, iX BBOJATh Yy BEIUKIA KUIBKOCTI TUIBKH JI0 JESIKUX IPOIYKTIB
JIEKOPaTUBHOI KOCMETUKH (Tyll, TyOHYy IMOMajay TOIO), TOJAl AK y IIaMIyHSX,
3aco0ax 1yt MUTTS pyk ix BmicT He nepeBunrye 0,01-0,005 %. besymoBHO, 110 y
KOCMETHYHI 3ac00M Oa)kaHO BBOJUTH TIJIbKU XapuyoBi OapBHUKH [2].

Haiivactime y xknacudikamnii CUHTETUYHUX OapBHHUKIB KOCMETHYHOI Ta
XapyoBOi TMPOMHUCIOBOCTEH BUKOPUCTOBYIOTH Kjacu]ikallito, 3amporoOHOBaHY
FFDCA (Federal Food, Drug and Cosmetic Act — deaepanbHuii akT IIOAO0 XapUyiB,
(dhapmanieBTHuHUX mipenapatiB Ta kocMetuku (CIIA)). Hanpuknan, “FD&C Yellow
Ne6” - #imerbcst mpo GapBuuk “Sunset Yellow FCF”, aGo nunartpieBy cinb 6-
rigpokcu-5-[(4- cyabdodenin)azo]-2-HapTaneHcyabPoHaTY.

Jlo 1mporo cmucka BXOAATh JICB’SITh OapBHUKIB, JO3BOJICHUX JUIS
BUKOPUCTAHHA Y XapyOBUX TMPOAYKTaX, (apMaleBTUYHUX TMpernaparax Ta

KOCMETHYHHMX 3aco0ax, Tak 3BaHl “FD&C OapBHuUKH” Ta KiJIbKa OapBHUKIB,
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J03BOJICHUX I BUKOPUCTaHHA y (papMalleBTUYHHX Mpernaparax Ta KOCMETHUIl -
“D&C GapBHUKIB”. IHwi cunmemuyHi 6apEHUKU OANHCAHO He 3ACMOCOBYBAMU Y
KOCMemuyHUux 3acobax.

Crnin 3ayBakuTH, 1m0 HaBiTh Jeski mo3BosneHi FFDCA OapBauku mig dac
3aCTOCYBAaHHS MOXKYTh BUKJIMKATH MEBHI TOKCHYHI eekTH [2, 5].

Hanpuknan, 0apBHuk “FD&C Blue Nel” (miamanToBHil rosayomit —
C37H34N2Na209S3), sikuii BUKOPUCTOBYIOTH I BAPOOHUIITBA MUJIA, MIAMITYHIB Ta
THIITMX KOCMETHUYHUX 3aC001B, € CUIBHUM aJiepreHoM Jist Aesikux jrofeit. [1{onenne
CIOKMBAaHHS LIbOro OapBHUKA Ha KOKHOTO MemKkaHIs y CIIIA — 6nu3bko 16 Mr Ha
no0y. Lleit GapBHUK HE PEKOMEHIYETHCS B KOCMETHYHUX 3aco0ax s JiTen. Y
JesSKUX KpaiHax €Bponu BUKOPHUCTAHHS I[LOTO OapBHUKA B3araii 3a00opoHeHe a0o
oOMeKeHe.

BapHuk “FD&C Green Ne3” (mopcbka 3eiqeHb — CarHz7N2010S3) mae
KAHIICPOTeHHUII Ta MYyTareHHWM BIUIMBM Ha EKCIIEpUMEHTalbHI TBapuHU. Kpim
TOTO, BIH MOXKE€ BHUKIMKATH TMOJpa3HEHHS OYeH, MIKipH, TPABHOTO TPAKTy Ta
OpraHiB AUXaHHS.

BapBHuk “FD&C Red Ne40” (uepBonuii mapm — C1sH14N2Na2Q0sS2) nipu
JIOBTOTPUBAJIOMY TMOTPAIUIIHHI Y OPTaHi3M JiTed 3HMXKYE iX yBary Ta BUKIHUKAE
rinepakTuBHICTh. B €Bporii 11eif 6apBHUK HE PEKOMEHYEThCS NI BAKOPUCTAHHS Y
MPOJYKLIT IS AITEH.

Bapeuuk “FD&C Yellow Ne6” (skorumii 3axiny — CisHioNa:O7S:Ny) -
cynb(oBaHuil aHamor 6apBHUKA CyAaHy (MOTEHLIMHOro KaHIeporeHy). Jomimku
CyllaHy TpPaKTHUYHO 3aBXJIU MICTIAThCA Yy OapBHUKY ‘“koBTui 3axim’. Llei
OapBHUK,BUKJIMKAE aJEPTivHl peaKIlii y JoJiel 3 acmipuHOBOIO 1HTOJIEPAHTHICTIO.
Kpim Toro, BBaxkaroTh, IIO0 BIH CHPUYMHSE TIMEPAKTUBHICTh y AiTel. bapBHUK
‘“KOBTHII 3axi1” 3a00poHeHwM 17151 BUkopucTtanHs y Hopserii Ta ®innsamii.

OxpeMy TUIKy KOCMETHYHOI MPOAYKIIIT SBISAIOTH (hapou aiisa Bosoccsi. Dapou
MOAUIAIOTECSA HA POCIMHHI Ta MITY4YHI (CUHTETUYH1). ICHYy€ TIIBKM JIB1 MOIIMPEHI
pocnuHHI (hapOu 1715 Bostoccst — XHa 1 6acma. Pemta Bcix GapBHUKIB JIJ1s1 BOJIOCCH,

Tak caMoO SIK 1 3aco0u JJIA OCBITJICHHS Ta 3aBMBKH, MAIOTb SCKpPaBO BHPAXKCHY
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cuHTeTUyHy mnpupony. Ulryuni ¢apOu 11 BojJoccs MOAUISIIOTBCS — HA
OKHCHIOBaJIbHI, MPsIMi aHTPaxiHOHOBI Ta ¢apOu Ha OCHOBI cojiei (cpibia, HIKEIIo
toio) [2].

Haii6inpmoro nomupeHHs: HaOyau OKHCHIOBaJIbHI OapBHUKH. BOHU MICTSTH
PEUOBHHH, sIKi caMi He € OapBHMKaMH, a HaOyBalOThb TAaKWX BIACTUBOCTEW, KOJH
HOTPAIUISIIOTH Y JYXKHE CepPEeIOBHIIIE.

€ MOBIIOMIICHHS, 110 Y JKIHOK, K1 (hapOyIoTh BOJOCCS, ICHY€E MiJABHILEHUI
PU3UK PO3BUTKY JESKHUX BUIIB HOBOYTBOPEHb. Y pe3yibTaTi aHaimi3y gaHux 2302
xBopux Ha JdimMdoingny Heornazmy (1998-2003 pp.) Oyno moka3zaHo, IO PU3UK
po3BUTKY JiMpomu OyB Ha 19% BUILIMM cepel TUX JIIOEH, K1 (hapOyBaid BOJIOCCS
NOPIBHSHO 3 TUMH, XTO HIKOJIM HE KOpHUCTyBaBcs (apOamu Juis Bosoccs. Y THX,
xTO (apOyBaB Bojoccs 12 Ta OuiblIe pa3iB Ha PIK, PU3HMK JIM(POMHU IT1IBUIYBABCS
Ha 26%. Y 60-70-T1 poku XX cTOmTTS a0 ckiamy (apO 1y BOJIOCCS BXOIWIH
nesiki kaHueporeHd. L{i kommoHeHTH y KiHIU 70-X POKIB BWJIYYHJIA 31 CKIIaTy
KOMITO3HILIIH 1515t (hapOyBaHHs Bosioccs. [Ipote puznk BUHUKHEHHS JiMpomMu OyB Ha
62% BummM y TuUX JroAel, ski moyanu ¢apOyBatu Bojoccs n0 1980 poky
MIOPIBHSTHO 3 TPYIIOH0, sika He GapOye Booccs [2].

Hezanexxna rpomazaceka opranizamis “Environmental Working Group” -
“Exonoriyga pobouya rpyma” (CHIA) mpoanamizyBana ximiuyauii ckiag 7500
TITrEHIYHUX Ta KOCMETUYHUX 3aCc001B Ta BUsiBWIIA, 0 y 71 3 117 ¢dapb ans Bosioces

MICTSTBCS CIIONYKH, 1110 € TOTCHIIMHIUMH KaHIIEPOTECHAMHU.

4.6. ToxkcukoJioris BiadisiroBaviB mkipmn
3 METOI0 3HIKEHHS MIrMEHTAIlli MKIpH O00JMYYS 4acTO BHUKOPUCTOBYIOTH
BUOLITIOBAJIbHI KPEMHU, K1 MICTATh TJPOXIHOH Ta HOTO METUJIOBHIL eTep.
Pa3zoMm 3 TuM, pe3ynapTaTH AOCTIIKEHb Ha BariTHUX IIypax MiATBEPIWIIH, 1110
[2]:
1) miABUILYIOTHCA MOKA3HUKH CMEPTHOCTI 3apPO/JIKIB;

2) 30UTBIIYETHCS 9aCTOTA MIANIKIPHUX KPOBOBHIIMBIB Y eMOPIOHIB;
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3) HOBOHAPOJ[KEHI IIypsATa BiJCTAIOTh Y POCTI, MOOMO 0y/10 niOmMEepOHceHO
mepamozeHHi ma emOpiOMOKCUYHI 61acCmueocmi 2IiOpOXIHOHY ma 1020
nOXiOHUX.

Kpim Toro, 3acTocyBaHHsSI KOCMETUYHHX KPEMIB 3 €Tepamu riapoxiHony (1,5-
3 %) BUKIJIHKaE Jelikoaepmito [2].

BigOimroBasibHa i T1APOXiHOHY Ta MWOro TMOXIJHUX TOB’s3aHa 3
1HTiI0yBaHHSAM THUPO3WHA3M IIKIpU. Y Ppe3yibTaTi MOPYUIYIOTbCS MPOIECH
OKHCHEHHS TUPO3UHY Ta CUHTE3Yy MEJIaHIHY.

BcraHoBiieHO, 110 BUKOPUCTAaHHS KpEMIB JJisi BIJIOUIEHHS IIKIpH 3 6-
METUJIKYMapUHOM YacTO MPHU3BOAUTH N0 ii (poTroceHcuOium3anii. BraxkawoTs, 110
el 1HTpe/leHT MOBHUHEH OyTH 3a00pOHEHUI 10 3aCTOCYBaHHS Y KOCMETHYHHX

3aco0ax.

4.7. TokcukoJiorisi MiHepaIbHUX 0JIii

Baszenin € npoaykrom nepepooku HapTH. BBaXkaroTh, 1110 BUCOKOOUHUILICHH,
TaK 3BaHWM OUIMIA Ba3eNiH BIJIHOCHO OE€3MEYHHUH, TOM1 SK MaJOOYHUINEHI COPTH
’KOBTOT'0 Ba3eJIiHy MarOTh KaHIIEPOTCHHI BIIACTUBOCTI [2].

[TokazaHo, 110 MpW MIOJEHHUX arUTIKAIliAX Ba3elliHy Ta MIHEpaJbHOI 0Jii Ha
MIKIpy IIypIB Y TEPIi JHI CIOCTEPIraroThes iX 30y/KEHHS Ta arpeCHUBHICTH, SKi
3MIHIOIOTBCSI MIISIBICTIO Ta aJuHaMIyHICTIO0. Yepes 3-5 nHIB po3BUBANIMCA 3alalibHi
MPOIIECH, 10 XapPaKTEPU3YyBAJIUCh MO3aiYHUM ypa)KEHHSM BEPXHIX IIIapiB MIKIPU 3
BIJILIETUTIOBAHHIM POTrOBOIO 1IAPY, BiI0OYBaBCA KPOBOBUIIMB APIOHUX CYIHH LIKIPH.

Kpim Toro, ManoouuiieHa MiHepalibHa OJisl MOXKE BUKIIMKATH MEPEPUBAHHS
BariTHOCTI Ta PO3BUTOK Oe3rumians. Ouisi MPOHHWKAE KPi3b TeMaToOIIaleHTapHHMA
0ap’ep, HETaTUBHO BIUIMBAE HA )KUPOBUH 1 O1IKOBUN 0OMIH eMOpIOHY, TPOHUKHICTh
HOro MaricTpalbHUX CyauH 1 KanuwsipiB.  Crmocrepiraerbcsi  MOPYIICHHS
MITOTUYHOTO TIPOIIECY B XPOMOCOMAax, IIJBUINYETHCS BIPOTIAHICTh TOSBH

JOMIHAHTHUX JICTAJIbHUX MyTallii Tomio [2].
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MinepanpHi onii, Ba3eniH Ta napadin € 3HauHUMHU KomenoreHamu. Kome-
JOTEHW — 1€ PEYOBWHM, SIKI 3/IaTHI 3aKpUBAaTH MIKIpHI “mopu”, MO Beme 10

YTBOPEHHS TUIIOBUX YCKJIaJIHEHb — KOME/IOH1B (MPHUILIB 200 BYTPiB).
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IHPAKTUYHA YACTHUHA

1. BuzHayeHHsI HITPaTiB y MPOAYKTAX XapuyBaHHSI
HOHOMETPUYHHUM METOAOM

[IpyHIMD MeTomy TOJISITa€ B ©KCTpakIlii HITpaTiB 3 Matepiany, IIo
aHATI3YEThCS, PO3UYMHOM aAJTIOMOKAJIEBOTO TalyHa 3 MOJAIBIIMM BU3HAUYECHHIM
KOHIICHTpAIlli HITpaTiB B OJEpkKaHI BUTSXKII 332 JOMOMOTOI HOHOCEICKTUBHUX
€JICKTPOAIB. AHAII3YIOUM POCIMHHY IPOJIYKIIIO POAUHU XPECTOIBITHX (KamycTa,
penuc, TIpYMIlsd TOIO), JJISI YCYHEHHS JOMIIIOK, IO 3aBa)KalOTh BHU3HAYCHHIO
BMICTY HITpaTIiB POBOJATH iX OKHCHEHHs Kajiii mepManranarom [1, 2, 5, 8].

MeTton BUKOPHUCTOBYIOTH TUIBKH Y TOMY BHIAJKy, KOJU BMICT XJIOPHUIB Y
JOCIIKYBaHOMY MaTepiaii He NMepeBUILy€e BMICT HITpaTiB Ouibie HIXK y 50 pa3is.
SIk1o aHammi3yroTh POCIMHHY MPOAYKIIIO, sIKa MICTUTh 3HAUHI KUIBKOCT1 XJIOPHIIB,
BUKOPUCTOBYIOTh (DOTOMETPUYHUN METOJI BU3HAUCHHS HITPATIB, AKUN IPYHTYETHCS
Ha iX BIJIHOBJICHHI JI0 HITPUTIB Ta BU3HAUEHHI HITPUTIB 3a PEAKIIEI0 3 PEAKTHBOM
I'picca.

UyTnuBicTh HOHOMETPHUYHOTO BHU3HAYCHHSI HITpPaTiB CTAaHOBUTH 6 MI/1
poO3unHy, MmO JochiKyeThesa. CymapHa TMMOXHOKa METOMY OINIHIOETBCA 3a
KoedilieHToM Bapiallii i craHoBUTh 12 %.

PeakTtuBu Ta o00JamHaHHs: ioHOMIp, NO3-HOHCEIEKTUBHUIN €IEKTPO/I;
MIpHI KOJIOW; aJIOMOKAaJi€Bl TallyHW; Kadiil IepMaHraHaT; KOHIl. cyJbdaTHa
KHUCJIOTa; KaJii HITpar.

3micT podoTHn

1. ITiocomoexa 00 ananizy ma npuzony8anHs po34unie

1.1. Iliozomoexa npoou

BinOupatore mpobu momTydHo. SIKIO MPOIYKTH CKJIaJICHI B KiJIbKa IIapiB,
TO BiAOMparTh MpoOy 3 KOXKHOTO Iapy. 3 3arajbHOI0 MpPoOO0I0, TOTYIOYHUCH 10
aHaii3y, YAHATH TaK:

1.1.1. Kapronuas. Kapromiuau MuioTh BO010, 00CYIIYIOTh (Q1IBTPYBAIBHUM

nanepoM abo YHCTOI TaHYipKO. 3 KOKHOI KapTOIUIMHU BIIOMPAIOTh YETBEPTUHY.
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BiniGpanuii maTepian mepemilryloTh 1 BiAOUparoTh Npoly IS aHali3y Barorwo He
menie 0,25 kr.

1.1.2. Bypsik crosioBMi Ta iHmI KopeHemaoau. KopeHernogu MUIOTh
BOJIOIO, BHUTHPAIOTh, BIAPI3alOTh IIMMKY 1 TOHKHM KiHEIb KOpeHs. Benuki
KOPEHEIIOAN PO3pi3aloTh XPECTOMOMIOHO B3J0BXK BEPTHUKAIBHOI OCI, JJII aHaJi3y
BUKOPUCTOBYIOTh iX TMOJOBHHY a00 YEeTBEpPTHHY. 3 OJEpPKAHOTO Marepiany
BiIOMpatoTh mpoOy g anamizy Baroto 0,25-0,5 kr.

1.1.3. Kanycra. KoxxHuii kauad po3pizatoTh Ha 4 4aCTHHU 32 BEPTHUKAJIBHOIO
BicCI0 1 OepyThb IO OJHIM ueTBepTHHI i aHamizy. [lpm upoMmy 3pi3aloTh Ta
BUJIAJISIIOTh MMOBEPXHIO MOMEPEIHBOTO 3pi3y, BUAAIAIOTH BEPXHI HEICTIBHI JIUCTKH 1
3aJIMIIOK KayaHa. 3 OIep>KaHOTo MaTepially BiIOMparoTh Mpo0y JUIsl aHaJi3y Baroro
0,5 kr.

1.1.4. JIncToBi 0BOYi OUYMIIYIOTH BiJ] 3€MJIl, HEICTIBHUX YAaCTHUH Ta BKJIIOYEHB
1 BIIOMPAIOTh IpOOy 115 aHami3y Baroro 0,25 kr.

1.1.5. HIuOdyabkoBi pociaunu. Bugansiors HEICTIBHI YaCTUHU. 3 IUOYJIHUH
BUJIATISIIOTh BEPXHE JIYNINUHHA, 3pi3al0Th 1 BUJAJSIOTH OCHOBY KOPEHSI 1 CyXy
muiky. [{uOynrHU NOAUISIOTh HA JABI YaCTUHU MO BEPTHUKAJI 1 OepyTh JJIsS aHATI3Yy
TUTBKY OJIHY TIOJIOBUHKY. 3 OJIEP’KaHOTO MaTepiainy BIIOUPAIOTh MPOOy IS aHATI3Y
Baroro 0,25 kr.

1.1.6. Tomarm, oripku. Ilmogm MHMIOTB BOJIOK, HPOCYIIYIOThH
GITBTPYBAIBHUM ManepoM abo0 YHCTOK TaHYIPKOK, BUAAIAIOTH TUIOJOHDKKH.
Benuki mimoau pospizaioTh Ha 2-4 yacTuHM B3AOBXK ocl. [{nsg anHamizy OepyTh
MOJIOBUHY a00 YETBEPTUHY IJIOAY. 3 OAEP’KaHOro MaTepialy BiAOUpaOTh IS
aHaiizy npoOy Baroo 0,5 Kr.

1.1.7. Bamranni KyabTypu. [11011 04MIyIOTH BiJl BEPXHBOTO LIAPY, SIKAN
HE BXKUBAIOTh Y 1Ky, BUJAJSIOTh HACIHHS Ta JOCTKYIOTh TUIbKHU iCTIBHY YaCTHHY.
[Tnonu po3pizaroTh HA 2 YACTHHM TO JIiHII BiJ MICI KpiriIeHHs cTebia Tak, o 10
KOKHOI TIOJIOBUHU TMOTPANMJIA 3aTEMHEHI 1 OCBITJCHI COHIIEM YaCTUHU IUIONY.
Sxuio o ayke BEHKI, X po3pi3aloTh Ha CErMEHTH 6-8 cM mo Koy miony i

0epyTh 2-4 CETMEHTH 3 MPOTHICKHUX OOKIB. 3 0JIepKaHOTO MaTepiany BiIOUPAIOTh
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npoOy A aHamizy Baroto 0,5 Kr.

1.2. Iliozomoeka 3pa3xka 00 ananizy

[Tpobu nmnst anamizy, BimiOpaHi 3rijgHo 3 1. 1.1, moapiOHIOITE 3a JOMTOMOTOIO
TepKU ab0 TOMOTEHI3aTopa 10 OJEp>KaHHS OJHOPIAHOI MacH. 3elieHl KyJIbTYpH
NMoTNepeHL0 TMOAPIOHIOITE HOXeM 110 po3mipy yactuH 0,5-1 cMm. IlompiGHeny
poOy PEeTEeHbHO MEPEMIITYIOTh 1 BAKOPHUCTOBYIOTh JIJIs aHAITI3Y.

1.3. Ilpuzomyeannsa po3uuny anOMoKa1i€6020 2aayna 3 Macosor YacmKow
1% (excmpazyrouuit pozuun).

10,0 r adOMOKai€BOrO TrajdyHa 3BaXYHOTh 3 TOYHICTIO JO MEPIIOro
JECATKOBOIO 3HAaKy Ta MEpPEHOCITh y MipHy KojOy Ha 1000 mu. Po3uuHsAOTH y
JTUCTUIILOBAHIN BOJI1, JOBOJATH 00’ €M PO3YHHY J0 MITKH 1 IEPEMIIITYIOTb.

1.4. Ilpucomyeanunsa excmpazyrwo4o2o po3uuHy O0aA KyJabmyp pOoOUHU
Xpecmougimux (Kkanycma, peouc, Xpit, 2ipuuys mouio)

10,0 r amomMoKami€eBUX TadyHIB 3BaXYIOThb 3 TOYHICTIO JI0 TIEPIIOTO
JECATKOBOIO 3HAaKy Ta MepeHocsITh B MipHY KoiOy Ha 1000 mu. Po3umHsOTH y
TUuCcTUIboBaHiM Bojl. Ilicns mporo 3BaxyroTh 1,0 T Kamii nepMaHraHaTy 3 TOYHICTIO
70 TIEpUIOro JECATKOBOTO 3HAKY, MEPEHOCSATh HABAKKY Y IF0 caMy KoOJOy Ta
nonaTh 10 Koiou 0,6 M KOHIIEHTpoBaHOI cyibdarHOoi kucioTu. OpepixanHy
CyMIIlll MEPEMIITYIOTh J0 PO3YMHEHHS BCIX IHTPEHIEHTIB 1 PO3YMH JTOBOMSTH [0
MITKH JUCTUIILOBAHOIO BOJI010. PO3unH Moke 30epiratuch He Ouibline 1 poky.

1.5. Ilpucomyeanns po3uuny kaniii Himpamy Konuyenmpauiero 0,1 monwv/n
(pC (NOz) = -lg C (NO3)=1)

10,11 r kamiit HiTpaty, sIKUI MONEpeaHbO BUCYylIeHUH 3a Temmnepatypu 100-
105°C 1o mocTiiHOT MacH, 3BaXKyIOTh HAa aHAJTITUYHUX Barax Ta IMEPEHOCATH Y
MipHy k0si0y Ha 1000 mi. POo3uuHSIOTH B €KCTPAryrOuoOMy pPO3UMHI Ta JOBOJSTH
00’€M JI0 MITKH €KCTParyro4uM po3dyuHoM. Po3unH Moxe 30epiratuch He Oibiie 1
poky. [Ipu mosiBi kaslamyTi 200 OCaay PO3YHMH 3aMIHIOIOTH CBI)KOTTPUTOTOBJICHHUM.

1.6. IlIpucomyeannsn zpadyroeanvHux po34uHie Kauii Himpamy

['pagyroBaibHl PO3YMHU Kadiil HITpaTy TOTYIOTb 3 PO3YMHY, SIKUH

npuroToBieHuit 3a m. 1.5, y geHb mnpoBeneHHA aHamizy. s po3BelneHHA

122



BUKOPHUCTOBYIOTH 1 % po34nH anroMoKaii€Boro raiaysa (aus. m. 1.3).

1.6.1. I'paxyroBanpHUl pO34MH 3 KOHIIEHTpatiewo kanii Hitpary 0,01 mons/n
(pC (NO3) = -Ig C (NO3)=2). Po3unn Kajiii HITpaTy, SIKUil IPUTOTOBJIICHUH 3a TI.
1.5, po36aBnstorh B 10 pas3iB poO3UMHOM alFOMOKaTi€EBOro ramyHy. Jlmst 1boro
BiOuparTh minerkoro 10 ma po3uuny 3 (pC (NOj3) = -lg C (NO3)=1) B mipHY
koJ0y Ha 100 mu1, TOBOJSATH 00’€M JI0 MITKH PO3YMHOM aJIFOMOKAJI1€BOTO TANyHY 1
NEPEMILITYIOTb.

1.6.2. I'panyroBaIbHUM pPO3YMH 3 KOHIEHTpaliero kamii HiTpaty 0,001
Moutb/11 (pC (NO3’) = -Ig C (NO3’)=3). Po3uun Kkaiiii HITpatTy, SIKAHA MPUTOTOBIICHUH
mo 1. 1.6.1 po36aBsatoTs B 10 pa3iB po3ynHOM aIFOMOKATIEBOTO TaIyHY.

1.6.3. I'panytoBanbHMil po3uMH 3 KOHIIEHTpalieo kamiid HiTpary 0,0001
Moutb/J11 (pC (NO3’) = -Ig C (NO3)=4). Po3uun kaiiii HITpaTy, SKAH MPUTOTOBICHHMA
3a1m. 1.6.2 po36asisatoTh B 10 pasiB po3urMHOM aTrOMOKAI€BOTO TATyHY.

['panyroBanbHi po3uuHu, sIKi ojepkaHi 3a m. 1.6.1-1.6.3, BUKOPUCTOBYIOTH
JUISL TpaJlylOBaHHS MPUJIay, MEPEBIPKU E€IEKTPOMAIB 1 MOOYIOBH TpaayrOBAILHOTO
rpadixka.

1.7. Iliozomoeka enekmpooieé 00 pooomu

MeMOpaHHUT MOHOCENEKTUBHUIM HITPATHUN €JIEKTPOJl Ta XJIOPOCPIOHMIA
€JIEKTPOJ] TOPIBHSHHA TOTYIOTH 10 POOOTH BIAMOBIAHO JO I1HCTPYKIM 10
€NEeKTPOIIB. Y TMPOMDKKAaX MIX TPOBEICHHSIMH JOCHIIKEHb MEMOpaHHUMA
HOHOCENEKTUBHUHN €JIEKTPO 3aHYPIOIOTh Y JUCTUIHLOBAHY BOJY, a SIKIIO TEepepBa
MIK BUMIPIOBaHHSIMH O1IbIIIE TOOU, €JIEKTPO] 30epiraroTh y po3umHi Kajaii HITpaTy
3 koHueHTparieto 0,1 Moaw/n. [Ipu TpuBanux nepepBax MK JAOCTIIKEHHIMU (5 110
1 OlnpIie) eNeKTpoj 30epiraloTh Ha MOBITPL. Y BCIX BUMAAKAX MEpPea MOYATKOM
BUMIPIOBAaHb €JIEKTPOJ BUTPUMYIOTh y JUCTUIBOBaHIA Boal He MeHme 10 XB.
XmopocpiOHMIT  €NeKTpOJ] TOPIBHSHHSA, B TIEpepBax, MDK BHUMIPIOBAHHSIMHU
30epiratoTh B HACHUYEHOMY PO3UYHMHI KaJii XJIOPUITY.

2. Ilposeoenns oocnioircenn

2.1. 10,0 r mompibHeHOro Mmartepiaiay 3BaXKyIOTh 3 TOYHICTIO JO MEPIIOTO

ACCATKOBOI'O 3HAKY Ta IICPCHOCATD Y CKIIAHKY FOMOFeHiSaTOpa. I[O ,Z[OCJIi,Z[)KYBaHOI‘O
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Marepiany gomaroth 50 Mim 1 % po3uMHY aIFOMOKATIEBOTO TalyHYy Ta
rOMOTEHI3YI0Th cymim mnpotsarom 1 xB. [lpum BiACyTHOCTI TroMoOreHizaTopa
BUKOPUCTOBYIOTh MIIIAJIKy, TPUBAIICTh MepeMillyBaHHsa cyMmimni 3 xB. OupepxaHy
CYCIICH3110 BUKOPUCTOBYIOTH JIJIs BU3HAUCHHS KOHIIEHTpAIIil HITpAT 10HIB.

2.2. Ilpm aHamizi pociauHHOI mNpoAykIili poauHu Xxpecroupitux 10,0 r
oJIpIOHEHOT0 MaTepially 3BaXKYIOTh 3 TOUHICTIO JIO MIEPUIOTO JAECSITKOBOTO 3HAKY Ta
MEePEeHOCATh B CKISHKY Ha 100 My, gogaroTe 50 M1 €KCTPaKIIIHOTO PO3YHHY, KU
npuroToBieHuit 3a mn. 1.4, Tta nepemimyioTh mnpotsrom 3-5 xB. Ilicig mporo
nonatoth 2-3 kpamii 30 %-ro BOJHOTO PO3YMHY TIiAPOTE€H TMEPOKCUAY 10
3HeOapBJICHHS pPO34YMHY. B ojepkaHiil cycreH3ii BH3HA4YalOTh KOHIEHTpPAIlil0
HITpaT-HOHIB.

3. Buznauenna konyenmpauii Himpam-iionie

BumiproBaHHsI KOHIIEHTpaIlii HITpAaT-HOHIB TPOBOJIATH B OJUHUIIIX pC
(NO3) 3a mkanoro mpuiany. [Ipu Oe3nocepeanpomy BuMiproBanHi pC (NOs),
MpWIa HIOJEHHO HACTPOIOIOTH B pexumi “pX” y BIAMOBIIHOCTI 10 1HCTPYKLIL
3aBO/ly BUPOOHHMKa 3a rpaayoBaibHuMu po3unHaM 3 pC (NOjz), 1o 10piBHIOIOTH 2
i 4. Po3uun nopiBasHHS 3 pC (NO3') = 3 BUKOPHCTOBYIOTH JUISI KOHTPOJIIO TTOKA3iB.
Bigxunenns 3nauenHss pC (NOjz) Bix HOMIHAJIBHOTO 3HAYCHHS 3 HE MOBHHHO
nepesuiryBat 0,02 ogunuii pC (NO3).

[licns rTpamyroBaHHS Tpuiaay €IEeKTPOAM  PETENbHO MPOMHUBAIOTH
JTUCTHJIHOBAHOIO BOJIOIO, BUTUPAIOTHh (PIIBTPYBAJIBLHUM IallEpOM Ta 3aHYPIOIOTH Y
nociipKyBany npoOy. Ilokasu npunany ¢ikcyroTh HE paHillle HIK Yepe3 XBUIUHY
micasi MpUnuHeHHs Aapeidy crpunku. [lepexonsuu Bix oaHi€l mpoOW A0 1HIIOI,
CJIEKTPOM TMPOMHBAIOTH JUCTUILOBAHOIO BOJOI0. TemriepaTypa TOCHIKYBAaHUX
npo0 1 rpayroBajJbHUX PO3YMHIB IOBUHHA OYyTH OJTHAKOBOIO.

4. Oopooka pe3ynomamie ananizy

Sxmo s aHami3y BUKOPUCTAIM HABaXKKYy MOAPIOHEHOT MpoOH, TO BMICT

HITPATIB Y JOCHIKYyBaHOMY MaTepiaii (X) y MI/KT po3paxoBYIOTh 3a (POpMyII010:
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(V+1“8(')m] 107PCNO) 62105
X= plOOO- - , MI/KT, 1)

ne 62 — MomsipHa Maca HOHy HITpaTy T/ MOJIb;

m — HaBaXkKKa MpoOHu, 1110 B3siTa JJIs aHAJI3y, T;

V - 00’€M eKCTparyrouoro po3uuHy, MJ;

10-PC€ (NO3) - koHuenTpallis HITPATIB Y BUTSIKII, MOJIB/JI;

1000 — koedirtieHT epeBoIy M B JI;

® — MacoBa YacTKa BOu y mpooi, %o;

100 — xoediiieHT epepaxyHKy 3 BiJICOTKIB;

p — FyCTUHA BOJH, T/MIT;

10%~ koediLicHT nepepaxyHKy y MI/KT.

Axmo B3ty 10 yBaru, mo V =50 ma, m = 10 r 1 mpoBecTH BIAIMOBIIHI

CKOPOYEHHS Ta IEPETBOPEHHS, (hopmyia Ajid po3paxyHKy HaOyBa€ BUTIISTY:
X =[50+ -2 |.107"°(MN%) . 6200
= + 10 : ' , MT/KT (2)

5. Ouinka pezynomamie ananizy

Po3paxyHok TpoBOASATH MO INJIMX YHCEN, MI/Kr. 3a KIHIICBUM pPe3yjIbTaT
aHanizy MNpUAMAIOTh CepelHE apuPMETUUYHE 3HAYEHHS pe3YyJbTaTiB JIBOX
napajiebHUX BUMIPIOBaHb.

JIns 3pydHOCTI OIIHIOBAaHHS pe3yJbTaTiB JOCIIDKCHHS HABEICHO JEsKl
3nHauenHs ['JIK HiTpaTiB (MI/Kr) AJist pOCIMHHOI NpoaykKiii, B3sTi 3 CanlliH 42-123-
4619-88:

» Kkaprorus - 250;
kamycta paHHs (10 1 BepecHs) - 900, mizus - 500;
MopkBa panHs (10 1 BepecHs) - 400, mi3us - 250;
TOMaTH (BIAKpUTHI IpyHT) - 150, (3akputuii rpyHT) - 300;
oripku (Bikputuii rpyHr) - 150, (3axputwnii rpysr) - 400;
Oypsk cronoswuii - 1400;

YV V VYV VY VYV VY

pimuacta uubyss - 80;
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nuoyns-nepo (BigkpuTHii rpyHr) - 600, (3akputuit 1pyHT) - 800;
3elleHi KyabTypH (Bimkputuid IpyHT) - 2000, (3akputuii rpyHT) - 3000;
nudl - 90;

KaByHH - 60;

YV V V V V

nepelb coaoakui (Biakputuit 1pyHr) - 200, (3akputuii rpyHT) - 400;
kabauku - 400;

Y

ss0myka - 60;

Y

rpymuii - 60.

2. BusHauyeHHs BMICTY HIiTPUTIB y KoBOacax Ta iHIIUX M'SICONPOAYKTAX
CIIEKTPO(POTOMETPUYHUM METOAOM
HaiiyHiBepcanbHIIIMM METOJIOM, NPUAATHUM IMPU aHaAJI31 HITPUTIB 5K B
CHPOBHHI, TaK 1 B TOTOBI# MpOAYyKIlii, € hoTomeTpuunuii merox [1, 2, 5, 8].
Meton TIpYHTYEThCS Ha KUIBKICHIM peakilii MDK HITpUT-lOHAMH Ta
CyJb(aHIIOBOIO KHUCJIOTOIO 3 MOAAJIBIIMM YTBOPEHHAM YE€pPBOHO-(PIaIKOBOI

J11a30CIOJIYKH TIPU B3a€EMO/IIT 3 0-Ha() THIIaMIHOM.

N02 /H” +
HO,S HO5S N=N

Il

cyJib(haH1I0Ba KMCIIOTA KaTioH N-cynb(poOEH30J1/11a30HII0
o) )<
<_>NH2
N-cynbdoOeH30a1a30H1t0 a-HapTUIaAMIH
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——— HOS N= NH,
3)
YepBOHO - (piaKkoBa /11a30CIOIyKa

BrnuB kanaMyTHOCTI Ta KOJTbOPOBOCTI €KCTPAKTIB, IKHI BHOCUTH TOXUOKY Y
BHU3HAUEHHS HITPUTIB, yCYBAIOTh OCBITIICHHAM MPOOH, OCAKYIOUH O1IKH.

Hwxusa mexa BusHaueHds: 0,003 mr/n HiTputi. [Ipyu BMICTI HITPUTIB MOHA
0,3 mr/n mpoOy Tpeba po3baBisaTH Bo0I0. BigHoCcHA moxubOka Bu3HAYeHHS +5%

Ilpunaaum Ta peakTMBM: HATpPiMl HITPUT, OLTOBA KUCIOTa, peakTuB ['picca
(cynbdaniioBa KUCIOTa, O —HaQTWIaMiH), AUCTUILOBAHA BOJA, P-H Kaii
rigpokcuny (0,1 M), p-H uuHK cynbdaTy (Hac.), XIMIYHHI CTaKaH, MIpHI KOJIOM Ha
50 M (6 mrt.), 100 mi, 250 mut Ta 1 71, TepMOMETp, €IEKTPOILIUTKA, CEKYHIIOMID,
CIIEKTPO(POTOMETpP, KIOBETH, CEKYHIOMIP.

3micT podoTHn

1. Ipucomyeanns po3uunie ma nio2omoeKka 00 aHaizy.

Ilpucomysanus ocHogno2o0 cmanoapmuozo po3uuny Himpumy. 1,5 v HiTpUTy
Hatpito NaNO; po3unHst0Th y MipHIN K0JIO1 MICTKICTIO 1 JT y HEBETUKIM KUIBKOCTI
JUCTHJIHOBAHOI BOJIM, @ TIOTIM JOBOJSATH BOJIOIO JIO MITKU Ta MEPEMINTYIOTh. Y 1 M
bOTO PO3YMHY MICTUTBhCS | Mr HITpUTIB. PO3UMH KOHCEPBYIOTh, JOJAIOUYU IO
Hboro 1 mur xmopodopmy Ta 30epiraloTh y CKISHII 3 TEMHOT'O CKJIa IPOTITOM
KUIBKOX MICSIIIB.

Ilpucomyeanus pobouoco cmanoapmuo2o po3yuHy Himpumis. 1 i
OCHOBHOTO CTaHAAPTHOIO PO3YMHY MHEPEHOCHTh y MIPHY KOJIOy MiCTKicTiO 1 11,
JOBOJATH 00'€M 10 MITKHM JUCTUILOBAHOIO BOJIOIO Ta MEPEMIIIYIOTh. ¥ 1 MJI IbOTO
po3unHy mictuthes 0,001 Mr HiTpuUTIB. J{71s MpoBeAeHHS aHai3y BUKOPUCTOBYIOTh

CBIKOIIPUTOTOBIICHUN PO3UMH.
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Ilpucomysanua oymoeoi kuciomu 3 macogoio uacmkor 12%. 25 wmn
KPHKAHOI OITOBOI KHCIIOTH PO30aBIISIIOTh AMCTUIHLOBAHOIO BOJ0I0 0 00'emy 200
MJI.

Ilpucomysannua peaxmugy [picca. Jlnsi OTpUMaHHS PEAKTUBY TOTYIOTh 2
po3unHu: 1 % -i po3uuH Ccyiab(haHUIOBOI KUCIOTH Y 12 %-My pO3uUMHI OLTOBOI
kucnotu (pozuud A) - 100 mu, 1 0,1 %-it po3unn o -HabTwiaminy y 12 %-my
po3unHi o1roBoi kucnaotu (po3unH b) — 100 M. [lepen BuKopucTaHHSIM pEaKkTUBY
3MIITYIOTh PiBHI 00'eMu po34nHiB A 1 b.

2.  Iliocomoexa npoou m 'aconpooykmy.

Ilpucomysanusa 600HOI eumsdxcku 3 m'asconpooykmy. Y XIMIYHIA CKIISHII
3BaXXYIOTh HABAXKY MOAPIOHEHOTO MSICOIPOIYKTY MAcOI0 OJIM3BKO S5 T 3 TOXUOKOIO
He Outbioro 3a 0,001 r, HanuBaroTh 30 — 40 MJI IUCTUIIHLOBAHOT BOJIHU, MIAITPITOI J10
60°C, mnepemimytore mpotarom 10 xB. Cywmiml BiICTOIOIOTh MPOTATOM Yacy,
JOCTaTHBOTO JIJII TOTO, 100 HaJ O0CagoM YTBOPWJIACh BOJHA BUTKKA
MSICOTIPOTYKTY.

Ocaoowcenns Oinkie. BogHy BUTSDKKY MEPEHOCSATh y MIPHY KOJOY MICTKICTIO
50 M1, 1OBOAATH 00'€M 10 MITKH, 3MUBAIOUH 3AJIMILKH HaBaXKU. [lepemMimnytoTh.

VYV XIMIYHY CKJISHKY BIAMIPSIOTH MiNeTKo 20 MJI IMiJATOTOBJICHOI BOIAHOI
BUTSDKKH, 01at0Th 10 M1 po3unHy Kamiil (a0o HaATpiil) TIAPOKCHUIY 3 MOJSPHOIO
koHueHTpauiero 0,1 monb/m 1 40 M HacUYEHOTO PO3YMHY LMHK CyJibdary,
nepeminnyroTh. HarpiBaioTh CKISHKY 3 PO3YMHOM Ha BOJISHIM BaHHI 3a
temnepatypu 100°C mpotsirom 7-8 xB. OX0J0KYIOTh pO34HH, GUILTPYIOTh HOTO Y
MipHY KoJIOy micTkicTio 100 M, mogaroTh 4 mi peaktuBy ['picca Ta 10BOASATH 10
MiTkH. [lepeMinnyoTh, 01epKYyIOTh MiATOTOBICHY TTPOOY.

3. Cnexkmpoghomomempuynuil ananiz

Mipsi koa6u MicTkicTiIoO 50 MJT BIAMOBITHO HYMEPYIOTh 1 BHOCATH B HUX: 0;
0,5; 1,0; 2,0; 5,0; 10,0; 15,0 M1 poGoOYOro CTaHAAPTHOTO PO3UYUHY, TOJUBAIOTH
JTUMCTUIILOBAHOIO BOJIOI0 MpUOIU3HO 10 40 MJ, 10 KOXHOI KOJIO0M J10/1at0Th 1o 2,0
MJI pO34uHYy peakTuBy ['picca, TOBOISATH O MITKH, HEpeMilryioTh. OmepxKyroTb

po3unHu 3 BMicToM HiTpuTiB: 0; 0,01; 0.02; 0,04; 0,10; 0,20; 0,30 mr/m1.
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Mipni kon0u 3 rpaayroBaJbHUMH PO3YMHAMHU, a TaKOX MIpPHY KOJOY 3
MiTOTOBJICHOIO TPOOOIO MOMIIIAIOTE y TepMocTaT, Harpituid 10 50-60 °C Ha 10 xB.
[TepeMinrytoTh, OXOJOPKYIOTh PO3YMHHM Ta (OTOMETPYIOTh 3a IOBXKHHHM XBHII
520 HM BiTHOCHO PO3YMHY MOPIBHAHHA (13 BMICTOM HITPUTIB 0 MI/m).

Bynytots rpaayroBanbHui rpadik abo po3paxoBYIOTh MapaMeTpH PiBHSHHS
perpecii. Po3paxoBy0Th KOHIIEHTPAIIIO HITPUTIB Y JOCTI)KYBAaHOMY PO3UHHI.

MacoBy 4acTKy HITPUTIB @ y JOCIII)KYBaHOMY M'SCOMPOAYKTI

PO3paxoBYIOTh 32 POPMYIIOLO:

100-C-100
w=———— , Mr B 100 r M'ssconpoaykry, 1
1000 poxyKry (1)

JIie M — HaBa)KKa MPOJyKTY, T;
C — BMICT HITPHUTIB, IO BHU3HAYAETHCA Y ML, PO3PaXOBYETHCA 3a

KaJIIOpyBaJIbHUM IrpagiKoM.
3a KIHIEBUH pe3yabpTaT aHalli3y NPUIIMalOTh cepeHE apu(PMEeTHYHE 3HAUCHHS

JIBOX TMapajelbHUX BUMIPIOBaHb, SKIIO PO3ODKHICTh MK HUMHU He TniepeBuurye 10

%.

3. BusiBjieHHsl 0aKTepiajibHOr0 3a0py/AHEHHS NPOAYKTIB XapuyBaHHS.
BusiBjieHHs1 aHTHOIOTHKIB y MOJIOLI

Y  nponoBosibYiM CHPOBHHI Ta MPOAYKTaX XapuyBaHHS TBApUHHOTO
MOXO/KEHHSI, 0COOJIMBO MPOMHUCIOBOTO BUPOOHHUIITBA, MOXKYTh 3yCTPIYaTUCh TaKi
3a0pyIHIOBaYi, SIK aHTUOIOTHKH, CyJb(aHIaMiau, HITpoPypaHu Ta TOPMOHAIIbHI
npenapaTd. Lli CHOMYKHM BUKOPHCTOBYIOTHCS JUIS MIABHUILEHHS MPOTYyKTUBHOCTI
CUIBCHKOTOCTIOAPCHKUX TBAPWH, MPOQIIAKTUKU 3aXBOpPIOBaHb a00 30epeKeHHs
kopwmiB [1, 2, 5, 8].

AHTHOIOTHKAMM Ha3MBaIOTh PEYOBUHM, SAKI TPOIYKYIOTHCS MEPEBAXKHO
MIKpOOpTraHi3MaMu, a TAaKOXK JESKUMH POCIMHAMH Ta KIITHHAMH TBApUH y TPOIECi
iX OKUTTEMISUIBHOCTI 1 $AKI BOJOJIIOTH 3JaTHICTIO 3A1MCHIOBAaTH BHUOIPKOBY
OakTepiocTaTUuHy a00 OaKTepUIMAHY dit0 Ha MikpoopraHizmMu. OCHOBOIO il

aHTHOIOTHKIB € sBUIIE aHTHO103y, KOJHM OJHI MIKPOOPTraHi3MU BHIUISIOTH Y
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HABKOJIMILIHE CEPEAOBUIIE Pi3HI PEUOBUHM, SIKI 3[aTHI MPUTHOOIIOBATH PICT Ta
PO3MHOEHHS 1HIIIUX MIKPOOPTaHi3MiB.
Jl:kepesia 3a0pyIHeHHS NPOAYKTIB XapuyBaHHSA AHTHOIOTHUKAMU
AHTHOIOTUKH, SKI 3YCTPIUalOThCS Yy XapuyoOBUX MPOIYKTaX, MOXYTh OyTH
PI3HOTO MOXOHKEHHSI:
1. [TpupoaHi aHTUOIOTUKH — TPHUPOJIHI CIOJYKHA 3 aHTUOIOTUYHOIO €0, SK1
MICTATBCS 'y XpoOHi, HuOyImi, mpsHOmax, O0araThox ¢GpyKTax, 3€pPHOBUX

KyJIbTypax, MeJll, CBI?)KOBUIOEHOMY MOJIOIII Ta JEIKUX €(hIpHUX OMIsAX

2. AHTUOIOTHKH, SIKI BUKOPUCTOBYIOTBCS TP KOHCEPBYBAaHHI IPOIYKTIB
Xap4IyBaHHS.

3. AHTHO10THKY, IO BXOJASTH JI0 CKJIaAy JIIKyBaJbHO-BETEPUHAPHUX 3aCO01B.

4, AHTHUO10TUKU-010CTUMYJISITOPU, TaK 3BaHl “KOPMOBI aHTUOIOTHKH, SIKI

CTUMYJIIOIOTh PICT TBapHH.

bnu3pko  MOJOBMHM ~ TNPOMMCIOBO  BUTOTOBJIEHHX  aHTHUOIOTHKIB
BUKOPUCTOBYIOTh Y TBAPMHHULTBI. AHTUOIOTUKH 3[aTHI aKyMYJIIOBATHUCS Yy M ACl,
MOJIOI, SHIX Tomo. CUcTeMaTHYHE HAKOMWYEHHS aHTHUOIOTHKIB Yy OpraHizmi
JIOAVMHU TPU3BOAUTH JI0 TOPYIICHHS (YHKI[IOHAJTbHUX BIIACTUBOCTEH JESKUX
OpraHis.

BBenennss TBapuHaM aHTUOIOTHKIB, HANPHUKJIAA, NEHIIUIIHOBOTO PSIy,
MOK€ MPUBECTU A0 3a0pyJHEHHS XapyoBUX MpOAYyKTiB. KpiMm TOro, me mosxe
CTBOPHUTH TIEBHI MPOOJIEMH Yy TPOIECi iX MoAaybiioi nepepoOku. Tak, 3amumiku
aHTUOI0THUKIB Y MOJIOI MPUTHIYYIOTh MPOLIECH A03pPIBaHHS CUPY, BIH BTpayae CBiif
apoMar. Ilpy 1bOMYy HaJIMIPHO PO3MHOXKYIOTHCS JPIKIKOBI TPUOU, 3’ SIBISETHCS
COJIOJIKYBATO- THIJIBHUM CMaK, MiIBUILYE€TbCS KPUXKICTh I03PLIOTr0O CHPY.

[IBuAKUN pICT MOJOAMX TBAPWUH, 3YMOBJICHUA aHTUOIOTHKAMHU BUIJISII
100aBKH 70 KOPMIB, € TOKOHAHUM (hakToM. Temnep Bxke 0€3CyMHIBHOIO € IPAKTUIHA
IIHHICTh HE TIIBKH XIMIYHO YHCTHX aHTHOIOTHKIB, a ¥ MileMalbHUX IIperapariB
(TeXHIYHOTO TMpenapary, W0 MICTATh aHTUOIOTHK), 30KpeMa W KOPMOBHX
aHTHO10THKIB. AHTUOIOTUKU CTUMYJTIOIOTh OKpeMi 010XIMIYHI IPOLIECH B OpraHi3Mmi

TBApPHUH, IO IPU3BOAUTL 10O MOJIIMIIEHHS X 3arajabHOro CTaHy, IPUCKOPCHHIA
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pOCTy, MIABUIICHHS MPOMAYKTHBHOCTI, aKTHBAIlli 3axucHUX peakmiil. Came ToMy
aHTHO10THKY BUKOPHUCTOBYIOTh HE TUIBKH JAJIS TIKYBaHHS 1 IPOQIIaKTUKU Oaratbox
1HQeKmiHuX XBOpOO, aje 1 IS CTUMYJIIOBAHHS POCTY 1 BIJATOMIBJII TBapWH,
MiBUIICHHA X MPOAYKTUBHOCTI. Y psi/il BUMAJAKIB MilleTiaNbHI Mpenapatu Ta
KOPMOB1 aHTHOIOTMKHM MAarTh OUIbINY €(EKTUBHICTh, HDK XIMIYHO YHCTI
anTtuOioTuku. IIpoTre BcTaHOBIEHO (aKT HASBHOCTI y M’sACI iX 3aJMIIKOBHUX
KUTBKOCTEH MicIisl BXXUBAHHS MpernapariB TBAPMHAMH Ta MTHUIICIO.

VY Ginpmocti po3BuHyTUX Kpain cBiTy (CLLIA, Himeyunna, ®paniis TOI1110)
AK POCTOCTUMYJIIOIOYl  Mpenapatd  J03BOJIGHO  BHUKOPUCTOBYBAaTH  TUIBKH
QHTUOIOTUKM HEMEIUYHOTO TMPHU3HAYCHHS, TOOTO $IKI HE BUKOPHUCTOBYIOTHCS Y
BETEpUHAPHIN MPAKTHUIII 5K JIIKYBAJIbHI Ta MPOQ1IaKTUYHI 3aCO0H.

3a PoGepTcom, icHye, Tak OM MOBUTH, «O10JIOTTYHUN (PIIBTP» (TBApUHA) MiXK
aHTHO10TUKAMHU, K1 JOJAIOTHCS 10 KOPMIB a00 BBOISITHCS 0€3MOCEPEHBO TBAPHUHI,
Ta 3aJUIIKaMU I11€] PEYOBUHU B XapUOBUX MPOJYKTax (M’sCi, MOJIOI Ta SHUILIX).
3aie’)kHO BIJ TUIY aHTUOIOTHKA, BUJIB TBAPUHU, METOAY, KUIBKOCTI Ta Yacy
BBEJICHHS aHTUOIOTHKA, Y TIPOIYKTAX MOXKYTh BHUSBISITUCH PI3SHOMAHITHI CIIOJYKH
Ta MetabomTH. Lli 3aMuIIKM MOXYTh MICTUTH HE TUIBKM NEPBUHHI PEYOBHUHHU —
aHTUOIOTUKHM, ane ¥ Jeski MeTaboJiTH, SKI BHUPOOJSIOTHCA «O10JOTIYHUM
dbimeTpom». Ilin vac omiHIOBaHHS JOIIBHOCTI BBEJCHHS aHTHOIOTHKA TBapHHI,
OCHOBHMMM KPUTEPIIMH € HOT0 €(hEeKTUBHICTh MPH JAHOMY 3aCTOCYBaHHI, Oe3mneka
JUIS. TBApUHU 1 JIIOJMHHU, a TaKOX, OC3MeKa 3alliIIKiB, SKi OyAyThb MICTUTHCSA Yy
MpoyKTax. BaxxynBo, 110 SKIIO PO3IJIAIaTh aHTUOIOTUKH SIK XapyoBi I0OABKH A0
KOpPMIB TBapHH, TO, Ha BIIMIHY BiJl YCIX BIJIOMUX Xap4YOBUX T00ABOK, aHTUOIOTUKH
€ dapmakosioriyHo akTuBHUMH. Ciif 3a3HAYUTH, 1O HEOOTPYHTOBAHE BBEICHHS
aHTUOI0THUKIB MOKE 3arpOXyBaTH 310POB’I0 HE TIILKU TBAPUHHU, aje U JoauHu. B
yCiX BHMAJKaX HEOOXIHO HE JOMYyCKaTH HAsBHOCTI 3aJIMIIKIB aHTUOIOTHKIB Y
XapUuOBUX MPOAYKTAX.

TOKCUYHICTh MEPBUHHOI CIOIYKH Ta ii METaOOJITIB MOE BapilOBATH BiJ
HE3HAYHUX €(EKTIB 70 KAHIEPOTEHHOCTI Ta IHINUX HETaTHBHUX HACIIIKIB IS

3n0poB’st JoauHU. Hampukian, aHTHOIOTHKH, IO 3HAXOASATHCS y MOJOII Ta
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MOJIOYHUX TPOIYKTaX, MOXKYTh 3YMOBUTH TOKCHYHY, TEPATOTCHHY 1 MyTarcHHY
nito Ha opraHi3Mm jgroauHu. [lix wac mactepmzariii MoJIOKa PYWHYETHCS BCHOTO 6-
28% aHTHOIOTHKIB. MOJOKO, B SKOMY BHSBJICHO aHTHOIOTHKH, 3a3BUYail
BUKOPHUCTOBYIOTh TUIBKM TICHS KHUII'STIHHS a00 macTtepus3amii Ta JuIe s
3rojloByBaHHs TBapuHaM. CiiJy MAKPECIUTH, [0 AaHTHUOIOTHMKMA Ta 1HII
AHTUMIKPOOH1 CIOJIYKH Yy pa3l HEMPaBWIBHOIO Ta CHUCTEMATHYHOTO CIIOKMBAHHS
3/1aTHI HAKOMMMYYBAaTHUCh B OpraHi3Max TBapWH Ta MTHIl, OCOOIMBO B TEYIHII Ta
HUPKaX, MEPEXOJIUTH y UL Ta MOJIOKO, a MOTIM MOTPAIUIATH Y OpraHi3M JIt0/IeH Ta
BHUKJIMKATH HeOaxkaH1 MOOIYH1 peakiiii.

O6’ennanuii komitet excrneptiB DAO/BOO3 — nallaBTOpUTETHIIIA CBITOBA
oprasizaiisi, 10 BH3HAYa€ MAaKCUMAJIbHO JOMYCTUMI piBHI aHTHOIOTHKIB Ta
aHTUOAKTEplalbHUX PEYOBHH Yy Xap4yOBIM CUPOBHHI Ta MPOAYKTAX XapyyBaHHS.
Jlexinbka pa3iB Ha piK BOHM BHUAAOTh TexHIuHI gomnoBial (Codex alimentarius
commission), MPUCBAYEHI Temi 3a0pyIHEHHs MPOJYKTIB XapyyBaHHS, 30Kpema i
BETCpHHAPHUMHU TIPEIIapaTaMHu.

3rifTHO0 3  CyYacHUMH  HOPMAaTUBHUMU  JOKYMEHTaMH, y M SCl,
M’SICONIPOYKTaX, CyOMpPOAYKTaX TOIIO KOHTPOJIOKTH BMICT K JOMYIICHHX 0
BUKOPUCTAHHSA Y CIIBCHKOMY TOCIOJAPCTBI KOPMOBUX AHTHOIOTHKIB (TPU3IHY 1
OamuTpanuHy), TaK 1 JIKYBJIbHUX aHTHUOIOTUKIB TETPAIMKIIHOBOI TPYyNH
(JIeBOMILIETHHY TOILIO), SIKI BAKOPUCTOBYIOThCA y BeTepuHapii (tadim. 1).

[Ipu wmikpoOHO-(hEepMEHTATUBHUX TMPOIECaX YTBOPIOIOTHCS PI3HI TPyIU
PEUYOBHH 3 AaHTHUOIOTUYHOIO JI€I0, AKI IIMPOKO 3aCTOCOBYIOTHCS Y BETEpUHApIi 1
TBAPUHHULITBI 71 TpO(UIAKTUKA Ta JIIKyBaHHS Oaratbox 3aXBOPIOBaHb Ta
NPUCKOPEHHS POCTY TBAPMH. IX 3aCTOCOBYIOTH TAKOK JIIf TOMIMIIEHHS SKOCTi Ta
30epexKeHHS] KOPMIB.

AHTHUOIOTUKY, TPU3HAYEHI JUIsI CTUMYJIOBAHHS POCTY Ta IIiJBUIICHHS
MPOTYKTUBHOCTI TBAPWH, HE MOBHHHI BHKOPUCTOBYBATHUCH Yy MEIUYHIN MPaKTHILL.
BoHu noBUHHI MaTH Taki BJIACTUBOCTI:

1. [Ipaktnuno ©He abOcopOyBaTHUCh 3 MIIYHKOBO-KHUIIIKOBOTO TPAKTY, IO

BUKJIIOYAE TMOTPAIUISHHS 3aJUIIKOBUX KUJIBKOCTEH aHTUOIOTHKIB Yy Xap4doBi
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MMPOAYKTHU TBAPHUHHOI'O IOXO/ZKCHH.

2. [IposBaATn  aHTHOAKTEpialbHy JiI0, TEPEBAXHO HA TpPaMHETATUBHY
MiKpodIIopy.
3. He BukMKaTy nmepexpecHoi pe3uCTeHTHOCTI (CTIKOCTI) MIKpOOPTaHi3MiB 10

IHIIUX aHTUOIOTHKIB, SKI BUKOPHUCTOBYIOTBHCS JJIsl JIIKYBaHHS JIIOJACH Ta

TBapHH.

Ta0mums 1

MakcumanbHO JOIMMYCTUMUN PIBEHDb JESIKUX aHTUMIKPOOHUX PEYOBUH Y

MMPOAYKTax TBAPUHHOI'O IOXO/PKCHH

Ha3zBa 3aco0iB

Bun tBapun

Bun cupoBunu,

MPOJYKTY

MaxkcumMaibHUU

PIBEHb 3AJIMIIIKIB,

MKT/kT (1)

bensunmmeninuiaig Bci Bumn M’sico, mediHKa, HUPKH 50
MoJioko 4
_ ) BPX, cBuHi,| M’sco, medinka i )Kup 600
JuriapocTpenToMILH
: . BIBIII, KypH Hupxknu 1000
1 CTPENTOMIIIUH
BPX Monoko 200
BPX, cBuni,| M’sico, neviHka, HUPKH 1 100
Cynbhaaumiaux — SKCHD
BPX Moioko 25
Tpusin Bei ran M’s1co, nediHKa, HUPKH 1 500
KHUD
Kpoui M’s1co, nediHka, HUPKH 1 150
B KUN
aluTpatnH Jomanus
ST 500
IITHIIS

[Tpumitku. BPX — Benuka porara xymo0a.

Tak, Bimome R-miasmigHe (1m03axpoMOCOMHE) TepejaBaHHsl CTIMKOCTI 10
aHTUOIOTUKIB B OpraHi3Mi JIIOJWHU Ta TBapUHH. R-Mijasmina 3/1aTHa MEPEHOCUTH
BiJ OakTepii 10 GakTepii CTIHKICTH 10 Oararbox aHTUOIOTUKIB Biapasy 1 3abe3mneuye
nepeaayy pe3MCTEHTHOCTI

Hanpuxman, Bin S.faecalis mo S. aureus, Bix E.coli no Salmonella a6o Shigella. e

BlI HEMATOr€HHUX O
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MOK€ 3HU3WUTU TEPaNeBTHUHY MAII0 aHTUOIOTHKIB y pa3l JIKyBaHHS 1 CHOPUATU
PO3BUTKY 1H(QEKIIMHNX 3aXBOPIOBaHb. 3 METOI BHUKIIOYEHHS MOMXJIHBOCTI
NOTPAIUISTHHS aHTUOIOTHKIB Y TIPOAYKTH TBAPUHHUIITBA, 1X BUKOPUCTAHHS MiJ 4ac
BUPOIIYBaHHS Ta BIATOMIBII CUIbCHKOTOCIIOAAPCHKUX TBAPUH TMOBUHHO CYBOPO
pernamentyBatuca. Kopmu 3 aHTHO10THKaMK BUITYYalOTh 3 palliOHy BCIX TBApUH HE
MEHIII HIX 3a 100y /10 3a0010.
Kaacudikauia anTudioTukiB Ta cnocodu ix ogep:xkanusa. OuiHOBaHHS
0i0J10TiYHOI AKTUBHOCTI AHTHOIOTHKIB

Knacugpikayia anmuobiomuxie 3a XimiuHorw npupoooio:

1. AHTHOI0THKY allIIUKITYHOT Oy/10BU (TpyTia TETPALMKIIIHIB).

2. AHTHUOI0TUKY apOMATUYHOTO Psiy (Tpyma JIEBOMIIIUTUHY).

3. AHTHUOIOTUKH TE€TEPOLMKIIYHOI CTPYKTYpH (HEHIWIIHY, UedanmocnopuHu
TOIIIO).

4, AHTHOIOTHKU-TJIIKO3UAM, a  caMe:.  CTPCNTOMIIMHU;  aHTHOIOTHKH-

aMIHOTJIIKO3UAU (HEOMIIMHU, TEHTAMIIIUHU TOIIIO).

S. AHTHO10TUKU-TIOMINENTHIA: TPAMIIIUANHY, MTOTIMIKCHHH TOIIO.
Knacugpikayia anmuobiomuxie 3a mexanizmom 0ii:

1. AHTHOIOTHKH, IO 1HTIOYIOTH CHHTE3 KIITHHHOI CTIHKH (TICHIIWIIHU,
OaruTpalH, BAHKOMIIUH, 11e()aTOCIIOPHH).

2. AHTHUOIOTHKH, WO MNOpYyWylTh (¢yHKLHII MemMOpaH (anbOOMILIMH,
rpaMilliIvH, KaHIIIWIIHA, HICTATHH, TPUXOMILTIH).

3. AHTHUO10THKH, 110 BUOIPKOBO MPUTHIUYIOTH CHUHTE3 (OOMIH) HYKJIETHOBHUX
KUCJIOT: a) aHTuOloTHKHM, 1o 1HriOyroTh cuHte3 PHK (akTuHOMILUH,
rpizeodyabBiH, KaHAMIIIUH, HEOMIIIUH, HOBOOIOITMH, OJIIBOMIIIUH TOIO); 0)
aHTUO10TUKHM, 1m0 NpurHiuyioTh cuHTe3 JIHK (aktimion, OpyHeMmiuuHH,
HOBOOIOITMH, CAPKOMIITHH).

4, AHTHUOIOTUKMA — IHTIOITOPHM CHUHTE3y MypHUHIB 1 MpUMIIMHIB (a3acepiH,
JI€KOiHIH, CAPKOMIILIMH TOIIIO).

5. AHTUOIOTHKH, IO MPUTHIYYIOTh CHUHTE3 Ouka (OauuTpinuH, O10MILUH,

KaHaMILWH, HEOMIITUH, TETPAIUKIIiH, XJ0paMpeHIKO, epUTPOMILIUH).
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6. AHTHO10THKY — 1HT10ITOpY MUXaHHS (AHTUMIIIUHU, OJIITOMIIIAHN).

7. AHTHOIOTUKM  —  1HTIOITOPH  OKUCHIOBAJIBHOTO  (hOCOpUITIOBAaHHS
(Bas1HOMILIMH, TPaAMILIUANH, KOJTIIIUHU, OJITOMIIUH).

8. AHTHOIOTHKH, IO BOJOMIIOTh AHTHUMETAOOJITHUMH  BJIACTHUBOCTSIMU
(aHTHO10TUYHI PEYOBUHHU, 110 YTBOPIOIOTHCS JICSIKUMHU aKTHHOMIIIETAMH ).

0. AHTHOIOTHKH, 10 BOJOMIIOTH IMYHOJCHPECHBHUMHU  BJIACTUBOCTIMU
(axTuHOMINKH C, OpyHEOMIIIUH, pyOOMIIIHH).

Cnocoou odepircannn aHmuodiomuKis
binbm six mosioBUHA 3 BIIOMUX aHTUOIOTHKIB MPOAYKYIOThCS IpudaMu poay

Streptomyces (ctpentominetn). Jlo 11i€i Tpynu HajaeKaTh: aHTHOIOTUKH-TIIIKO3UIH

(HEOMIIIMHM,  CTPENTOMIIMH), TETPAIMKIIHU, JICBOMIIETHH, AaHTUOIOTHUKH-

MaKpoJIiId (EPUTPOMIIIMH, OJICAHIOMILMH) Ta aH3aMIlUHU (pidaMilluH), MOJ1€EHOBI

aHTUO10TUKY (HICTATHH).

Takox BaXJIMBUM TIPOJYIIEHTOM AaHTHUOIOTHKIB € IBLIEBI TpubU poay

Pénicillium pisaux Bumis.

Bakrepii poxy Bacillus mpoaykytoTs OiIbIICTh aHTHOI0THKIB-TIOJICITH/IIB

(TpaMiluauH, OJIMEKCHH ).

CydacHi crmocobu onepxkaHHS aHTHOIOTHKIB MOAUISIOTH HAa TPU OCHOBHI
rpymnu:

1. Mikpo0ioioriyHuii CHHTE3 Ha OCHOBI LIBUILOBUX T'PUOIB. 3a UM CIOCOOOM
OJICP)KYIOTh aHTUOIOTUKH TETPALMKIIHOBOTO PALY, MPUPOIHI MEHIIIIHH,
aHTHUO10TUKU-TIIIKO3U/IA, MAKPOJIIIA TOIIO.

2. XimiuHMii cHMHTe3 3 TNPOCTHX OPraHiYHMX  pedoBMH. Iloro
BUKOPUCTOBYIOTh [IJISl OJIEp>KaHHS AaHTUOIOTHKIB, SKI MarOTh HECKJIAJHY
XIMIYHY CTPYKTYpPY, HAPUKIIA], JICBOMILIETHH Ta HOTr0 MOXIJIHI

3. IMoeqnanHs MiKp00i0JI0riYHOr0 Ta XiMiYHOI0 CHHTE3iB. 3a [TUM METOJIOM,
Ha OCHOB1 TpaHC(hOpMAIlii MOJEKYT MPUPOTHUX AHTUOIOTHKIB, OJCPKYIOTh
HaIIBCUHTETUYHI aHTUO10TUKU, HAPUKIIa/, HAMIBCUHTETUYHI TIEHIIMITIHY.
Otxe, oxepxaHHS OUIBIIOCTI TPUPOJHUX AaHTHOIOTHKIB TIOB’S3aHO 3

010CMHTE30M, KWW 3I1HCHIOETHCS B KIITHHI MiKpoopraHizMy. MikpoOHa KiIiTHHA
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BUKOHY€E POJIb CKJIAJHOI XIMIYHOI JJaboparopii, B sIKiii BiIOyBarOThCS Ty>K€ TOHKI
MPOLIECH, K1 TOKH 10 HEJOCTYMHI JJIsl OpraHiYHOro cuHTe3y. i iX 3aiiicCHeHHs
HE MTOTPIOHO BUCOKUX TEMIIepaTyp ab0o THCKY, a TAKOXK KaTali3aTopiB.

[IpomMuciaoBe BUpOOHUIITBO aHTUOIOTHUKIB 32 JOTIOMOTOI0 MiKPOO10JIOTTYHOTO
CUHTE3y Iependavae Taki OCHOBHI €TaIln:

1) mouryk BUCOKOIIPOIYKTUBHUX IITaMIB TPHUOIB-TIPOTYIICHTIB;

2) popMyBaHHS MOKUBHUX CEPEIOBUILI,

3) nporec pepmeHTAIlli, BUAICHHS Ta OYMCTKA aHTUOI0THKIB.

Biosioriyny akTUBHICTH aHTHUOIOTHKIB OI[IHIOIOTH METOJIOM Horo audysii B
CEpEelIOBUILE arapy, fK€ MICTUTh KyJIbTypy TecT-MiKpoopranizmy. I[lpu upomy
PO3BUTOK MIKPOOPTaHi3MiB MPUTHIUYEThCS aHTuOloTUKOM. I[licnmsa 3aBepiieHHS
1HKyOaIi cTexarb, 100 30HU 3aTPUMKH POCTY TECT-MIKpOOpPraHi3MiB Oyiu
JIOCTaTHBHOTO JliaMeTpa Ta Majii 4iTKi rpaHulll. [licis npboro BUMIpIOIOTH JdiaMeTpH
30H 3aTPUMKH POCTY TECTY-MIKPOOPTaHi3My CTaHAApPTHUM Ta JOCIIIKYBaHUM
pO3YMHAMM.

Biosoriuny (aHTHOIOTHYHY) AKTHBHICTH AHTHOIOTMKIB TMOJalOTh B
YMOBHHX OJIMHUIISX, IO MICTAThCA B 1 M1 po3uuny (oa/mi) abo B 1 mr mpenapaty
(onm/mr). 3a odunuyro anmubiomuunoi axmuenocmi (1 ox) MpUMarOTh MiHIMAJIbHY
KUIBKICTh aHTHOI10THKY, SIKa MPUTHIYYE PO3BUTOK TECT-MIKPOOPTaHi3My B TIEBHOMY
00’eMi TOXUBHOTO cepenoBuia. KinbkicHuE Bupaz 1 on BiApi3HIETbCA IS
pI3HOMaHITHMX aHTHO10THKIB. Hampukiazn, y HaTpieBoi com OeH3uUIneHIuIiny 1
ona BiamoBizae 0,5988 MKr XiMIYHO YHCTOI PEYOBHUHM, & y CTPENTOMIIIMHY abo
TETPALMKIIIHY Ta HOT0 MOX1AHUX, 1 o1 BiAMOBIga€ | MKT XIMIYHO YUCTOT PEUOBUHHU.

AHTHUOIOTUKM B MOJIOIII € YYXOPITHUMU PEYOBHMHAMH, III0 MOXKYTh
MOTPANUTU IO HbOTO 0€3M0CepeAHBO MPH JIKYBaHHI BUMEH1 400 0MOCEPEAKOBAHO —
gyepe3 Kopmu abo i yac JiKyBaHHS TBapUHHU.

Metonu BUSIBIIEHHS aHTHOIOTHKIB y MOJIOIIl 3aCHOBaHI Ha BITHOBJICHHI
OapBHHKIB pe3a3ypuHy a00 METHJICHOBOTO CHHBOTO IPH PO3BUTKY B MOJIOII
YyTIMBUX JI0 aHTHOIOTHKIB Mikpooprani3miB Bumy Streptoccocus thermofilus. 3a

IIMM METOJIOM MOJKHA BHUSBHTH IIeHIIWIH BMIicTOM moHazn 0,06 Mxkr/mi,
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cTpentoMinuH — moHay 30 MKr/mMiI, TeTpanukiia — Bif 10 MKr/mit, ojgeaHaoOMIIH —
Bix 10 MKT/MIL.

Ilpuiaagu Ta peakTUBH: TEPMOCTAT; Kyavmypa Oaxmepiti Streptoccocus
thermofilus; npo6ipku; BonsHa Barna; 0,005 % po3unH pe3azypuny; 0,5 % po3uuH
MeTuiaeHoBoro cuHboro; 0,2 %-ro cnuptoBuii po3uuH (y 60 %-my eraHodm)
OpOMTHUMOJIOBOTO CHHBOT'O; MOJIOKO.

3MmicT podoTun

1. Busgnennsa anmubiomuxie y moaoui

1liocomosxka mecm-kynomypu. Po0O0Ta BUKOHY€TbCS Yy CIelliajgi3oBaHil
MIKpOO10JIOTIUHIM  y1abopaTopii 3  BUKOPUCTAHHSAM  CTEPUIILHOTO  TMOCYIY.
KonexkmiitHy TecT-KyabTypy 30epiratotsh 3a 6-8°C 1 mepeciBaioTh uyepe3 KoxHi 10-
14 116. Y npoOipky 3 10 MJT CTEpUIBHOTO 3HEKUPEHOTO MOJIOKA BHOCATH | METiIO
TecT-KynbTypu Streptoccocus thermofilus i ButpumyroTh y TepMmocTaTi npu 42-
43°C npotsirom 16-18 ronuu. [{ns mpoBeneHHs aHai3y BUKOPHUCTOBYIOTH 1-2-
1000BY KyJIBTYPY 32 YMOBH 30epiranus ii y X0JIouIbHUKY 3a 6-8°C.

Ilposeodenns ananizy. Y uucty npoOipKy HAIMBaOTh 10 MIT TOCTIKYBAaHOTO
MOJIOKA, 3aKpUBAIOTh TYMOBMM KOPKOM Ta HarpiBarOTh Ha BOJSAHIA BaHHI (y
tepmocTarti) 3a 85- 90°C npotsirom 10 XBWIHH, MTOTIM OXOJIOKYIOTh 110 42-45°C.
[Ticns nporo y mpobipKy BHOCSTH CTEpHIIbHOIO mineTkoro 0,3 M pobouoi TecT-
KyJbTypu. BMICT MpoOipKH peTebHO MEepPeMIlIyloTh 3-pa30BUM NEPEBEPTAHHSIM,
MICIIs 4OTO MpOOIpKY BUTPUMYIOTH y BOJSHIA BaHHI 3a Temmeparypu 42-43 °C
npotsirom 100-140 xB. IlotiMm y mpobGipky BHOcATh 1 mi 0,05 %-ro po3uuny
pe3a3ypuHy 3a TemIepaTypu IbOro po3unHy He Hmxk4de 18-20°C 1 perenbHO
nepemintyrTh. [IpolipKy 3 MOJOKOM 1 pe3asypuHOM BUTPUMYIOTh 3a 42-43°C
MPOTATOM 15 XBUJIMH.

Y Bumagky BUKOPHUCTAaHHS METHJIEHOBOTO CHHBOTO OapBHUK BHOCSTH
OJTHOYACHO 3 p0O0YOI0 TeCT-KyIbTypoto y KiibkocTi 0,1 M 0,5 %-T0 po3uuny.

3a BIJICYTHOCTI Yy MOJOIl aHTUOIOTUKIB (PEepPMEHTH, M0 BUILISIOTHCA
CTPENTOKOKOM, BiJHOBIIOIOTH OapBHHUK, NMPU LBOMY MOJIOKO cTae Oimum abo

3a0apBIIIOETHCS Y POXKEBUM KOJIp. 3a HASIBHOCTI AaHTHOIOTHUKIB BiJOYBA€THCS
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1HT1I0yBaHHS PO3BHUTKY TECT-KYJIBTYpH. Y pe3ylbTaTi IbOTO BOHA HE BUPOOIIE
dbepMeHTiB, 1 0apBHUKHU HE BIAHOBIIOIOTHCA. [Ipu IbOMy MOJIOKO 3a0apBIIOETHCS: Y
BUIAJIKy pe3a3ypuHy - Y CHHbO-CTAJICBUM, CHHBO-(PIOJECTOBUN, y BHIAJKY
METHUJICHOBOTO CHHBOTO — y OJIAKUTHUH KOJIip. BIakuTHE KibIle, IO yTBOPIOETHCS
y TpoOiplli Ha MOBEPXHI MOJIOKA, HE BPaXOBYIOTb.

2. Busenennsa oOaxkmepianbHozo 3a0pYOHEHHA MONOKA MEMOOOM
PpeoyKmasznoi npoou

Penykraza — pepmenT, skuii BUpOOISAIOTH MiKpoopraHizsMu. YuMm OinbIie y
MOJIOLI MIKPOOpPraHi3miB, TUM Ouiblie 1 (epMeHTy. MeTon IPYHTYEThCS Ha
BJIACTUBOCTI (DEPMEHTY BIJHOBIIOBAaTH OapBHUK METUJICHOBUM CHUHIA y WHOro
0e3koipHy Jeitko-hopmy. UuM Oibllie MIKpOOPTaHiI3MIB Y MOJIOII, TUM IIBUIIIE
MPOXOJNTHh BIHOBJIEHHS METHUJICHOBOTO CHHBOTO. OnTUManbHa TeMIeparypa
1poro mnpoiecy 38-40 °C.

1. Y npoGipky BHOCITH 1 MJI pO34YMHY METHUJIEHOBOIO CHHBOTo Ta 20 M
MOJIOKA, 3aKPUBAIOTh KOPKOM 1 PETEIBHO MEPEMIIITYIOTb.

2. IIpobipky 3 MOJOKOM BMIIIYIOTh Y BOJSIHY BaHHY 3 TEMIEPATYpPOIO BOJIU
38- 40°C. PiBenp Boau MOBMHEH OyTH BHUILKM 32 PiBEHb MOJIOKA y MPOOipIIi.

3. IlepesipsitoTs 3HeOapBieHHs npod uepe3 20 xB., 2 roa. 1 5,5 ro.
3aKiHYEHHSIM BUIPOOOBYBAHHS HA PEAYKTa3y BBaXKAIOTh MOMEHT, KOJIM MOJIOKO Y
npo0ipui 3He0apBUiIOoCh. HasgBHICTh HEBETMKOIO 3a0apBIEHOrO KIJIbLsS Bropi abo
3a0apBIEHHS HE3HAYHOT YACTMHM MOJIOKA BHU3Y JI0 YBaru He O€pyTh.

Skio mMosioko 3He0apBUIIOCH MIBHUALIE, HIX Yyepe3 20 XB., TO BOHO MICTUTh
nonay 20 mitH. 6akTepiit y 1 mu 1 Bianosigae IV knacy — dyace nozane.

Axmo vac 3HeOapBiICHHS CTaHOBUTH Bia 20 XB. 10 2 TOJHWH, TO MOJIOKO
MicTuTh Bij 4 10 20 mutH. OakTepiit y 1 M 1 BianoBigae I1 kinacy — nozamne.

SAxmo yac 3He0apBIICHHS CTAHOBUTH Bif 2 710 5,5 rOAWH, TO MOJIOKO MICTHTh
Bix 0,5 1o 4 mutH. Gakrepiit y 1 mu 1 Bianosigae Il knacy — 3adosinshe.

Sxmo >k yac 3HeOApBICHHS CTAHOBHUTH MOHAJ 5,5 TOJIUH, TO MOJIOKO MiCTHUTh

menmie Hix 0,5 miH. Oaktepiit y 1 mi 1 BianoBigae | knacy — dodpe.
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3. Buznauennsa 0omiwiku Macmummnozo moioka

Mosoko Bij TBapuH, XBOPHX Ha MacTHUT, BU3HAYAIOTh HEMPSIMUM METOAOM Ha
OCHOBI 3M1H CKJIaJly Ta BIACTUBOCTEH MOJIOKA.

MoJ10KO KOpiB, XBOPHUX Ha MACTHT, Ma€ MOHKEHY KUCIOTHICTH (6-10°T), Ha
YoMy OCHOBaHa mpoba MoJIOKa 3 1HAUKATOpOoM OpomMTuMoIJIoBUM cuHIM. [Jo 0,5 cm
MoJioKa y dapdopoBiii yami g01ar0Th S kpaneib 0,2 %-ro cnupToBOro po3yuny (y
60 %-my eraHos1) OPOMTHMOIOBOTO CHHBOTO. MOJIOKO BijJ 3/I0pOBHX TBApWUH Na€
’KOBTO-3€JICHE 3a0apBIICHHSI, BiJ] XBOPUX — 3MIHIOETHCS BiJI CHMHBO-3EJICHOTO 1€
TEMHO-CUHBOTO KOJIbOPY.

Y 1 cM® HOPMANBHOTO MOJOKAa MiCTUThCA MeHme 500 THC. COMAaTHYHMX
KJIITUH (JICHKOIUTIB Ta KJIIITUH TKAHUH BUMEHI1), P MACTHUTI X KUJIBKICTh 3pOCTA€ Y
20-100 paziB. KoHTposb MacCTUTHOTO MOJIOKA 3a3BHYail TMPOBOISTH 3a UYHCIOM
COMATHUYHMUX  KJITHUH, SKE€ BHU3HAYAIOTh HENPSIMUM METOJOM, a Ccame,
BICKO3UMETPUYHUM. MeTo/1 3aCHOBaHWI Ha TOMY, IIO MPU JOJABaHHI JO MOJIOKA
MOBEPXHEBO-aKTUBHUX PEYOBHH, HANPUKIAJ, Npenapary “‘Macronpim”, OCTaHHIN
B32€EMO/II€ 3 COMATUYHUMH KJIITHUHAMU, TPUYOMY B’S3KICTh CYMIII IT1IBUIIIYETHCS.
Yum OUTbLIIE COMATHYHUX KIIITUH Yy MOJIOLL, TUM O1IbIIIA B A3KICTh.

30UTbIIIEHHST B’S3KOCTI BM3HAYAIOTh BI3yaldbHO 3a KOHCHCTEHIIIEI0 3TYCTKa
CyMmiln MoJioka 3 mpemnaparoM “‘MacronpimM” (BI3yadbHUNA METOJ), a TaKOX Ha
BICKO3MMETpI: 3a 4YacOM BHTIKaHHS CyMIIll 4epe3 KamuisipHuid oTBip (YMOBHa

B’SI3KICTB).

4. SIkicHui aHAJTI3 cyMillli KaTiOHIB BaKKNX MeTaJliB
METOA0M TOHKOIIAPOBOI XxpoMaTorpadii
Bakki MeTanu uepes IPYHT, TOBITpS, BOAY MOTPAILISIOTH B POCIHHHA. HMOHH
METaNiB 3a3BUYail MICTATbCA y MPHUPOAHUX BOJOWMax. BoHu icHyITh y ckiani
CHOJNYK, Kl MOXYTb OYTH ICTMHHO PO3YMHHHMHM, KOJIOiJHO-TUCIEPCHUMHU abo
BXOJIUTH JI0 CKJaJy MIHEpaJIbHUX Ta OpPraHiuHuxX cycrnensiil. [Ipu nupoMy MOXyTh
YTBOPIOBATUCSA T1IPOKOMILJIEKCH PI3HOTO THITY, K1 JJIsl JESKUX METaJiB € JOBOJI

ctiikumu. Came 111 KOMIIEKCH € OJTHOIO 3 HAaUMOTYKHIIMX (hopM Mirpariii MeTasiB
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y npupogHux Bojax. CiiJl 3a3HauMTH, IO KOMIUIEKCH, SIKI YTBOPEHI KHUCIOTaMU
IPyHTY (I'PYHTOBHUMH KHUCJIOTaMH) 3 COJSIMU (epyMy, aliOMiHiIO, TUTaHy, YpaHy,
BaHa/Ii10, KYIIPyMy, MOJIIOJICHY Ta 1HIINX METAIIB, € BITHOCHO J0OpE PO3UYMHHUMHU B
YMOBaX HEWUTPabHOTO, CJIa0OKHUCIOr0 Ta CciaaboMyXKHOro cepeaoBuiia. Tomy
KOMILUIEKCH METaJIIB 3/IaTHI MITPyBaTH Y MPUPOJTHUX BOJaX (30KpeMa IiJI3EMHHUX ) Ha
JIOBOJII BEJIMKY BiACTaHb. BaxinBo, 1110 MeMOpaHHAa MPOHUKHICTH KOMIUIEKCHUX
HOHIB METaJliB MOK€E 3HAYHO BIJPI3HATHUCS BlJ MPOHUKHEHOCTI TiApaTOBaHUX HOHIB.
VY pe3ynbTari HbOro TOKCUYHICTh METAJIB MOXE CHIJIBHO 3MIHIOBATHCH, TOOTO, IS
OI[IHIOBAHHSI TOKCUYHOCTI METaIIB Tpeba 3HATH HE TUIBKM iX 3arajJbHUM BMICT, aje
1 4acTKy 3B'SA3aHUX 1 BUIbHUX (HOPM.

[leBHi yacTuHU 3a0pyAHEHUX MeETajaMH POCIUH BUKOPUCTOBYIOTHCS SIK
MPOOBOJIbYA CUPOBHHA Ta MPOIYKTH XapuyyBaHHs. XapaKTEPHO, [0 BMICT ACSKUX
BKKMX METAJIIB € PI3HUM Y IIOAaX HEOJHAKOBOTO PO3MIpY.

3a BMICTOM Ba)XKMX METajiB 3HAYHO BIIPI3HAIOTHCS MK COOOI0 MOKPHUBHI
TKQaHUHU Ta M’ SKOTh OBOYIB. Tak, y TOKPUBHUX TKaHMHAX MOPKBH MIiCTHTHCS
O1IbIIIE BAKKMX METANIB, HDK Y M’ SIKOTI, Ha 15,8 %, a OypsikiB — Ha 53,8 %.

VY comi MoOpkBH, OypskiB, kKabaykiB, rapOy3iB, sIOJyK MICTUTbCA Oljblle
WIIOMOyMy, HDK y iX BHYaBKaX. Y MOpPKB’SHOMY Ta Ka0a4yKOBOMY COIll KaJIMirO
MICTUTBCS OLTbINIE, HIXK Y BUYaBKax, y 1,5 pasa.

VY HaciHHI TOMATIB aKyMYJIO€TbCS Y JIECATKM pa3iB OuIblle HIKEIO,
IIOMOYMY, CTaHYMY, XpOMY, TUTaHy, KYIIpyMy, IIMHKY, BICMYTY, MOJIIOACHY, HIXK y
M’SKOTI. Y mIKIpIi Ta HaciHHI KabaukiB TUIFOMOYMYy, HIKEIIO, KYNpyMy, XpPOMY
MICTUTBCS OUIbIIIe, HIXK Y M AKOTI. Y IMIKIPI Ta HACiHHI rapOy3iB XpoMy 1 HIKEJIIO
OinbLIe, HIX Yy coul. HaTomicTs, y cotli rapOy3iB y 1ecsTh pa3iB OUIbIIE KyIPyMY.

AHATOMIYHI YaCTUHU POCIMHHOIO OpraHi3My ICTOTHO PO3PI3HSIOTHCS 3a
BMICTOM MeTalliB. TOmosoris 3HMKEHHS IXHBOTO BMICTY TaKa:

KOpiHb > cT€0JIO > JIUCTS > HACIHHS > OyNIbOu.

CyMim  JEKUIBKOX  KaTiOHIB  PO3JUISIOTH  METOJO0M  OJHOBHUMIPHOI

xpomarorpadii Ha manepi. I[limOuparoTh BiAMOBIAHY pyxomy da3y, a s

IPOSIBJIICHHS — BIANOBIAHUI MPOSBHUK. 3a 3a0apBJICHHSIM KOKHOI 30HU, OTPUMAaHOL
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micias XxpomaTorpadyBaHHS 1 MPOSIBICHHS, BCTAHOBIIOIOTH SKICHUI CKIJIaJ CyMiIli
karioHiB [1, 2, 5, 8].

Ipuaaau ta peaktuBu: damku [leTpi; MynbBepu3aTopu; MIKPOIIIETKA,
0,1 cm® xpomarorpadiunmii mamip; HOXWI; PO3ZYMHHUK - CyMilll QLlETOHY,
koHueHTpoBaHoi HCI 1 Bogu B 06’eMHOMY criBBigHOIICHH] 87 : 8 | 5; MpPOSIBHUKWU:
aMOHIAYHUI pO3YMH JAUMETHITITIOKCUMY 3 MacoBoro dacTkoro 1,0%; BoaHuii
po3umH Kamiii rekcamianogepary (II), 1,0 mons/mqM3, KOHIEHTPOBAaHHMIT PO3YUH
aMOHiaKy; cTaHjapTHa cymim xjopuais Fe**, Cu?*, Co?*, Ni%*, axa mictuts mo 2,0
MT BIJIMOBIAHOTO MeTany B 1 oM,

3micT podoTHn

Po0oTy cJiil BUKOHYBATH Y BUTSIKHIN m1adi npy BKJIKYEHI BeHTHISIIII!

Iliocomosxka  xpomamoepagiunoco  nanepy. ['OTyloTb  1OBa  KpyrH
xpoMarorpadiuHoro mnamnepy, aiamerp skux Ha 0,2 cM Oulblle AiamMeTpa dYaliku
[Terpi. Bif3zHauaroTh 0JIIBIIEM HEHTP Kpyra 1 BUPI3yIOTh “THIT 3aBmupiiku 0,5 cMm i
3aBIOBKKH 1-1,5 cMm (puc. 1).

Xpomamoepagysanna. Y nBi yamku IleTpi momimarwTh PO3YMHHHUK Ha Y2
BHCOTH. Y IIEHTP OJHOTO Kpyra MiKPOITNETKO HAHOCATh KPATUTIO aHATi30BaHOTO
pO3uMHY, B LIEHTDP iHIIOrO — KPAILUIKO CTaHmapTHOI cymimi xjiopuais Fe3*, Cu?*,

Co?*, Ni%*.

1
hA
2
Puc. 1. [linroToBKka XxpomMaTorpamu: Puc. 2. Po3nisieHHs] pe4OBUH METOJI0M
A - MicIie HaHeCEeHHS TIPOOH; KpyroBoi xpomaTtorpadii:
1 - xpomarorpadiunuii namip; 1 — xpomarorpadiunuii namip;
2 - THIT JJIs IOJIa41l pO3UYMHHUKA 2 — xpuiika; 3 — yamka [letpi;

4 — opraHiyHUN PO3UMHHUK
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JliameTp miasiMu Micsl HaHECEHHsS MPOOM HEe MOBUHEH IMEepeBHUIlyBaTH 1 cM.
[Tamip migcynryroTh Ha TOBITPI 1 MoMimarwTh Ha 4amku [lerpi Tak, mo6 “rHIT’
3aHYpPIOBABCS Y pO3UMHHUK (puc. 2). Yamku [leTpi miJIbHO 3aKpUBaIOTh KPUILIKAMH,
00 YHUKHYTH BUIIApPOBYBAaHHS PO3UYMHHUKA 1 3QJIMIIAIOTH JOTH, MOKU MiJ AI€0
KaMUIIpHUX CHJI PO3UYMHHHMK Tpoiae wmaibke 1m0 kiHog (0,5 cM 110 Kparo)
XpomaTorpadiqHoro mnamnepy.

OTpuMaHi XpoMaTorpaMH BUTSTYIOTh 3 Yaliok [leTpi 1 mo3HayaroTh OJiBlEM
(pPOHT pO3UMHHHUKA. XpOMaTOTpaMH CyIIaTh Ha MOBITPi, pO3pi3al0Th KOKHY Ha 6-8
CEKTOpIB, IO3HAYAIOTh OJIIBIEM CTaHIApPTHY 1 JAOCIIIHKYBaHY XpPOMAaTOIPAMH.
KokeH 3 MIArOTOBIEHUX CEKTOPIB MPOSIBISIIOTH BIJAMOBIIHUMH PEAKTUBAMH 1
BHUCYIIYIOTh. 3a0apBiieHI 30HU BKa3ylOTh Ha MPUCYTHICTh TUX a00 IHIIUX 10HIB

(Tabm. 2).

Tabmanig 2
XapakTepuCTUKH 30H KaTIOHIB
KarioH, iK1l BU3BHAYAIOTh [IposiBHUK 3abapBIieHHS 30HU
Ni% JIMMETUIITTIIOKCUM PoxeBe
Co?* JIUMETHIITITIOKCHM Tomnybe
Cu?* Kaniii rekcanianogepar (II) Bypo-uepBoHe
Fe3* Kauiit rexcanianogepar (I1) CHHBO-3€TI€HE

3a KOJALOpPOM 1 pO3TallyBaHHSIM 3a0apBJICHUX KOHUEHTPUYHUX KIJIEIb
11eHTU(IKYIOTh KaTIOHH.

Kopuctyrouncs psiom KoediieHTiB po3NoaiLTy HOHIB

Kni?* > Keo?* > Ka?t > Kee*,

poOJISATH BHCHOBOK MPO TOPSAIOK pO3TAlTyBaHHS 1 3a0apBIEHHS 30H KOXKHOTO
KaTiOHa Ha cTaHAapTHINA xpomaTtorpami. [IopiBHIOIOTH CTaHAAPTHY 1 JOCIIKYBaHY
XpOMaTorpaMu Ta 1AeHTU(PIKYIOTh KaTIOHU aHaJI130BaHOI CYMIIIII.

BumiprotoTh Ha cTaHmapTHIN 1 JOCHIIKYBaHIN XpoMarorpaMmax 3CyB 30H
KaTioHiB X, TOOTO BiJICTaHb BiJ LIEHTPAa XpOMATOrpaMu JI0 CEPEIWHU BiAMOBIAHOI

30HM 1 BEIMYUHY 3CyBY (POHTY pO3UMHHUKA Xf — BIJICTaHb BIJ IIEHTpa
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XpoMaTorpaMu 0 MEXI MOIMIMPEHHS po3uyuMHHUKA. Po3paxoByroTh KoedilieHT Ry
JUIA KO’KHOTO KaTioHa 3a Gopmyroro: Rf = X/Xr. OTpumani pe3yiabTaT 3aHOCATH JI0

TabnuI.

Xpomarorpama

Karion CTaHAapTHA JOCIIJKyBaHa

X Xi Rt X X R¢

[TopiBHIOIOTH KoOedimieHT Ry aJis KaTiOHIB HA CTaHAAPTHIA 1 JOCIIHKYBaHIN

XpomaTorpamMax 1 poOJsiTb BACHOBOK IIPO CKJIaJl aHAII30BAHOIO PO3UYUHY.

5. BusiBJIeHHSl NeCTHUMAIB y MPOJAYKTAX XapuyBaHHA

Hpuaagu, nocya, peakTuBu: Kojada MicTKicTio 150 mMi; nmpoOipku; BosHA
BaHHA; (UIBTPYBAJIBHUI Mamip; CKISHA JiHKa; MUIMIbHA JiHKa; XpoMaTtorpadivHi
wiactuaku “Sorbfil”; xamepa mias xpomarorpadysanus;10 %-i BogHHMN pO3YMH
NaOH; wmomibgaT aMmoHilO; KOHLETpOBaHa HITpAaTHA KHUCIOTA; XJIOPOodopm;
OeHseH; H-rekcaH; ainetoH; 1% po3uuH pesopruHy B 10 % posuumni KOH;
oe3Bomunii Na,SO;,.

3micT podoTHn

1. Axkicna peaxuia na xaopoghoc ma ouxnoghoc.

lliocomoska npobu. XapuoBi MPOAYKTH POCIMHHOTO TMOXOKEHHS (0BOYI,
6oporHo To1110) Macoro 20 r moapiOHIOITH Ta ekcTparyioTh 20 xB. y 100 M Boaw.

Buxonanua awmanizy. Peakiito Ha OpHUCYTHICTh HOHIB (ochaTHOI KUCIOTH
rOTYIOTh Tak: y MpoOIpKy HAJIMBAaOTh 1 MJI €KCTpaKTy AOCTIIKYBAaHOTO Marepiaiy,
nonaoTh aekuibka kanenb 10 %-ro po3zunmny NaOH 1 kum’state 2-3 xB. Ilicas
OXOJIOJIPKYBaHHS pO3UMH (PUIBTPYIOTH 1 10 PiAbTpaTy A0AaI0Th TaKU caMuil 00’ eM
MOJTIO/IEHOBOTO pEaKkTUBY (MOJIIOIEHOBUI PEaKTHB TOTY€EThCS MIEPEMIITyBaHHIM 15
%-ro0 po34MHY MOJIOAATYy aMOHIIO 3 KOHIIEHTPOBAHOK HITPATHOIO KHUCJIOTOI Yy
croisBigHomenHi 11:9) [1, 2, 5, 8].

[Ticas uporo 3a HasBHOCTI y (QUIBTpaTi XJopodocy uu AUXIODHOCY PO3UMH
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’KOBTI€, a MPU HarpiBaHH1 BUIIAa€ HEBEIUKUI 0CaJ )KOBTOTO KOJIBOPY.

2. Busnauennsa xanopogocy y 600i ma poCAuHHUX XaAPYOGUX NPOOYKMAX
MenooomM moHKOWapoeoi xpomamozpagpii.

MeTtoa 3acHOBaHUI Ha €KCTPaKIIii XJIopodocy 3 TpoOu BOIOIO Ta IMOJATBIINIMA
eKCTpaKIlii XJ0podocy 3 BOJAW OpraHIYHUM PO3YMHHUKOM 1 XpoMatorpadyBaHHI Ha
xpomatorpadiuniii miactuii “Sorbfil”.

Iliocomosxa npodbu. XapdoBi TMPOIYKTH POCIMHHOTO IMOXOKEHHS (OBOYI,
6opomrHo To1110) Macoro 20 r moapioHIITE Ta ekcTparytoTh 20 xB. y 100 M Boau,
apyruii pa3 —y 70 mu Bogu. BoaHi po3unmHM 00’€IHYIOTH y AUIMIBHIA JIHAI,
eKCTparyoTh Tpudl xjaopodopmMoM 1mo 50 MJI, BUTSIKKH 3HEBOJHIOIOTH O€3BOJIHUM
HaTpiil cyabharoM, GIIETPYIOTH 1 BUTIAPOBYIOTh.

Buxonanua awmanizy. Cyxuid 3amumok po3unHsAoTs y  0,2-0,5  mi
xsopoopMy, HaHOCATH Ha IulacTHHKY “SOrbfil” ta xpomarorpadyrors. Kpaii
IJIACTUHKA 3 HAHECEHWMH PO3YMHAMHU IMOBUHEH OyTH 3aHYpPEHUH y PO3UYMHHUK
(6enzen) He OunbIe HIXK 0,5 cM.

[Ticns Toro, sik (PpoHT po3uMHHWKA MiAHIMEThCS Ha 10 CM, TUTACTHHKY
BUMMAIOTh 3 KaMEpHW Ta 3aJMIIAIOTh Ha ACKIIbKA XBWJIMH IS BUIIAPOBYBAHHS
po3unHHUKA. [[MacTUHKY 3HOBY MOMIIIAIOTH y KaMepy AJig XpomaTtorpadyBaHHS 3
PO3YMHHUKOM (CyMilll TekcaHny 3 aneroHom 1:1) 1 xpomatorpadyroTh, K BKa3aHO
Bullle. Bucymeny miacTuHKy oONpUCKYIOTh IPOSBISIOYUM peakTuBoM (1% po3unn
pesopiuHy B 10 % posunni KOH) 1 momimaroTs Ha KUIbKa XBWJIMH y CYIIUIBHY

mady 3a remnepatypu 100 °C 10 1osiBM OpaHKeBO-UE€PBOHUX TLISIM.

6. Bu3HaUYeHHsI XapuyOBHUX 100aBOK Y NPOAYKTAX XapuyBaHHS
Bu3sHa4yeHHs1 0eH3€HOBOI i COPOIHOBOI KHUCJI0T Yy Xap40BHUX MPOAYKTAX METOA0M
TOHKOIIAPOBOi XxpomaTtorpadii

Metoa Bindopy i miaroroBku nmpo6. Binbip 1 miaroToBKy mpod MpoBOASTH
BIIMOBITHO 10 HOPMATUBHO-TEXHIYHOI JOKYMEHTAIlil Ha KOHKPETHY MPOIYKIIiIO.
Metoa ToHkomapoBoi xpomarorpadgii. Metoa 3acHOBaHMI Ha e€KCTpakiii

OCH3eHOBOT 1 COPOIHOBOT KMCJIOTH 3 XapuyOBHX MPOIYKTIB MEPETOHKOIO 3 BOJSHOIO
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mapor  1/ab0  eKCTPAaKI€l  OpraHIYHUM  PO3YMHHUKOM 3 TIOJAJBIITUM
XxpomarorpadiyHIM PO3IIICHHSM IX y TOHKOMY Iapi copOenty [1, 2, 5, 8].
Ilpuzomyeanna cmanoapmuux po3uunie

Po3uyun 1. Bigsaxyotrs 100 Mr 6eH3eHOBOI KHUCIOTH, MEPEHOCATh Y MIpHY
KOJIOy Ha 25 MJI 1 JOBOJSATH JI0 MITKHM €THJIaleTaToM (KOHIIEHTpAIlisi OTPUMAHOTO
po3uuHy 4 Mr/mim).

Po3uyun 2. BinBaxyiots 40 Mr copOGiHOBOi KHCIIOTH, MEPEHOCATH Y MIPHY
kos0y Ha 100 M1 1 JOBOJASITH A0 MITKM €THJIAIleTaTOM (KOHIICHTpAIlisi OTPUMaHOTO
po3uuny 0,4 Mr/min).

Po3uun 3. 3mimytoTh 0oJiHaKOBI 00’emu po3uuHiB 1 1 2. KoHueHtparis
OEH3EeHOBO1 KUCJIOTU B OTpuMaHomy po3uuHi 2,0 mr/mi, copbiHoBoi kuciota — 0,2
MI/MUJL.

3micT podoTH

1. Buoinennsa 6en3eno8oi i copoinoeoi kuciom

[IpoOy mnpoaykry (kpiM HamoiB) Macor Onu3bko 10 © BIIBaXYyHOTh 3
touHicTIO 10 0,01 T, moAPiIOHIOIOTE 1 TOMOTeH13yI0Th, qoAaroun 25 T Na;SO4 140 mn
IM H,SO4. T'omoreHaT mepeHOCATh B KOJOy €MHICTIO 1 JI, CHoJyd4eHy 3
MapoyTBOPIOBaYEM Ta XOJIOAWJIHBHHUKOM 1 HArpiBaioTh. BinraustoTh OCH3EHOBY 1
COpOIHOBY KHCIOTH 3 Taporo, 30uparoTh Oau3bko 80 MIJI JTUCTUIISATY B KOJIOY-
npuitmay, sika MictuTh 10 M 1M NaOH. JIucTuisr nepeHocaTs y AUIMIBHY JiiKY,
nonaroTh Na;SO,4 (#a 10 Mt guctuiaty moaaroth 6 T NapSO4), migkuciasiots 1M
H,SOs no pH 2,0-3,0 1 ekcTparytoTh Tpuul eTuianeraroM mo 10 mu KOXKHHMA.
O06’eHaHUN €KCTPaAKT CyIIaTh, A0Jar4u 2 T mpokajeHoro 6e3BogHoro Na;SOs.
ExctpakTt ynapiorots 10 00’emy 1 mur.

IIpy anamizi HamoiB BUKIIOYAIOTh CTajil0 BiArony, 10 w1 Hamoro
po3oaBistore  yaBiui  0,5M  HySO4, gpomatore 10 T NapSO., iHTEHCHBHO
MEePEMINTYIOTh M E€KCTParyrTh OCH3EHOBY Ta COPOIHOBY KHUCIOTY TpPUYl MO 5 MII
etmnaneratoM. OO’€THaHWA EKCTPaKT CyIlaTh, JOJa0Yd | T TIPOKAJICHOTO
6e3BonHoro Na,SO,4. EkcTpakTt ynaproroTs 10 06’eMy 1 mul.

2. Xpomamozpaghiune po30iieHnsa i ompumanHna KaniopyeanvHoi Kpueoi.
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['oTy10Th CyMilll PO3UMHHUKIB: METPOJNICHHUN edip-Xx10podhopM-a1eTUIOBHIA
eTep- MypalllrHa KHCIoTa y crhiBBigHomeHHI 06’ emiB 20,0:8,0:2,8:4,2 1 3anuBaroTh
il y kamepy s ToHKomapoBoi xpomatorpadii. [lnactunky “Cunydon YO 2547
PO3MIYaIOTh M’SIKUM MPOCTUM OJIBIEM (TIOCTIIOBHI Kpanku 1-6). Y kpanku 1, 2, 5,
6 BHOCATH 110 1, 2, 4 1 8 MKJI po3unHy 3, IIPU [IbOMY KUIBKICTh OCH3€HOBOT KHCJIOTH
y BIJIMOBIIHUX IUISIMaxX CTaHOBUTH 2, 4, 8 1 16 Mkr, a copbiHoBoi kuciotu — 0,2; 0,4;
0,8 1 1,6 mxr. Y kpanku 3 1 4 BHOCATh 3 1 10 MKa ekctpakTy. Hanocsats mpobu
MIKpoIITpuiieM abo Mikpojgo3aTopoM. JliameTp IIAMHM Ha CTapTi HE ITOBUHEH
nepeBuiyBaTu 2-3 mMm. [lnmacTuHKy OmyckaroTh y KaMepy 1 XxpomaTorpadyroTs 10
15 cM Bix miHii crapTy. [1oTiM MIacCTUHKY BUMMAIOTh, MiICYIIYIOTh 1 pO3TIsSAalOTh B
Y®-cBiTii 3 D0BXKMHOIW XBWJl 254 HM. HasBHICTP TeMHHX IUIIM B €KCTPAaKTi
BIJIHOCHO IUIAIM ‘‘CBIIKIB” CBIIYUTh NIPO NPHUCYTHICTh LHUX KOHCEPBAHTIB Yy
npoaykTi. [lnaMu B eKCTpakTi MOPIBHIOIOTH 3 IUIIMAMU CTaHAAPTIB Bi3yallbHO 1
OIIHIOIOTh BMICT O€H3€HOBOi 1 COpOIHOBOI KHCIOT y mpoOi. TeMHI misMu B
EKCTPAKTI 1 CTaHAapTax 0OBOASTH OJiBIEM B Y D-CBITIII.

3. ITiomeeporcennsn nasagnocmi 6eH3eH080T ma copoOiH06ol Kuciom

Ben3zenoBa kuciaora. BucyllleHy MJIaCTUHKY pO3pi3al0Th MIXK TOUKaMu 3 1 4.

Onny uactuny oOmpuckytooth pozunHoM depym(IIl) xmopuny, a motim —
riporeH nepokcuay 1 HarpiBaioTh 2 xB. 3a 80-100 °C y cymmnbHii madi. [TosBa
O0ypo-¢ioneToBoro 3abapBieHHS IUISIM Ha XpoMaTorpaMi €KCTPakTy 3a KOJbOPOM
IIITBEPKY€E HASIBHICTh O€H3E€HOBOI KMCJIOTH B TIPOOI.

Copo6inoBa kucJjiora. J[pyry 4acTHHy IUIACTUHKU OOIMPHUCKYIOTh PO3YMHOM
K2Cr,07 B HySO.s, miacymytoTh, OONPUCKYIOTH PO3YHMHOM 2-Ti00apOiTypOBOi
KHCJIOTH 1 HarpiBatoTh 5 xB. 3a 100 °C B cymmibHIN madi. [losiBa MaamHOBOTO
3a0apBJICHHs TUIAM Ha XpOMaTorpaMi EKCTPaKTy 3a KOJIbOPOM TMiATBEPKYE

HAasBHICTh COPOIHOBOI KUCJIOTH y MPOOI.

/. BuzHauenHst payopuaiB y 3yOHiiil macti MeTronoM iioHoOMeTpii
[Ipu3HaueHHs KOCMETUKH — HAJIaTH MIKIpi 00JUY4sl Ta pyK, 3y0amM, BOJIOCCIO

Ta HITTSIM MPUBAOJIUBOTO BHIJISAIY, CIIOBUIBHUTH IPOIEC CTapiHHS, 3alo0IrTH iX
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3aXBOPIOBAHHAM TOIIO. BogHOYAac KOCMETHYHI 3aCO00M — 1€ CYKYITHICTh PEYOBUH,
SIK1 MarOTh TICBHUM TOKCUIHHUIA PU3UK JuIs Jroaunw [1, 2, 5, 8].

[IpoGieMu  TOKCHKOJIOTIT KOCMETHUYHHUX 3acO0IB MarOTh OUIbII  SIK
TUCSYOMITHIO icTopito. Tak, mocmigHuku JIyBpy BCTaHOBWJIM XIMIUYHUH CKJIaJ
KOCMETUYHOI IMyJpH, KO KOpHUCTyBanucs erunerchbki Moguuil 2000 pokiB 10 H.
e. byno BusiBIeHO, 10 pa3oM 3 NPUPOJAHUMH KOMIIOHEHTAMM IyApa MICTUTH
pPEYOBHHM, OTPHMMaHI XIMIYHUM moissxoMm. IlikaBo, 10 myapa MepeBaKHO
CKJIafianacs 3 coyiei miroMOymy, TOOTO 3 TUX KOMIIOHEHTIB, BUKOPUCTAHHS SIKHX Y
Cy4YacHI KOCMETHII 3a00pOHEHE.

3azHaunmo, mo noHaa 10% mgopocaux Jroaed MmoTepnarTh BiA peakiliit
OpraHi3aMy Ha KOCMETHYHI Ta TITI€HIYHI 3acO00M Yy BUIJISII CBEPOIHHS, CYyXOCTI
IIKIpM, BUHUKHEHHS BYIpiB, KOHTAaKTHOIO J€pMaTUTy, (OTOJIEPMATUTY,
anepriuauii peakiid Ttomo. ILli sBuma 3ymoBieHi nmier0 'y 56% BumaakiBa —
OYMINYBayiB MIKIpH (KpeMH, KOCMETHYHE MoJiouko), 13% — 3aco0iB morisamy 3a
Hirtamu, 8% — mapdymi, 6% — 3aco0iB gorisay 3a BosioccsaMm, 17% — 1HIIUX
3ac001B.

OCHOBHMMH BUMOTaMH JI0 KOCMETUYHHX IpemnapariB 1 3aco0iB JOIISAY 3a
TiIOM € Oe3meka iX 3acTOCyBaHHA (BIACYTHICTh OyIb-SIKUX TMOOIYHHMX JIii).
[Ipenapatu 1 3acoOu MPOXOJATh PETENbHY KIIHIKO-€KCIIEPUMEHTAIBHY TEPEBIPKY
nepea TMPOMHUCIOBUM  BHPOOHHMIITBOM. Pa3oM 3 TUM y TMIporeci IHUPOKOTO
3aCTOCYBaHHSA IIUX MPOJYKTIB MOXKYTh BUSIBUTHCS SBHUIIA aJEPTIYHUX 1 TOKCUIHUX
YCKJIaHCHb.

KocmeTrnuHi 3aco0u NoaUIsI0OTh HA TaKl OCHOBHI TPYIIN:

1) 3aco0u 3 gormsiAy 3a MIKIpOor 00Uy, TiJIa, PYK 1 HIT;

2) 3aco0u 3 JOTJsAY 3a MOPOKHUHOIO POTa (3yOH1 ACTH, EIIKCUPH);

3) mekopaTWBHA KOCMETHKA: TyOHA Mmomaja, myjapa, TYII, JIaK JUisl HITTIB,
KOCMETHYHI OJIIBIII;

4) 3aco0u 3 IOIISIAY 3a BOJIOCCSAM: IIaMIyHIi, Oajgb3aMu, KOHJWIIIOHEpU Ta

OTIOJTICKYBaul, 3ac00U I yKJIa/laHHs, 3aBUBaHHA Ta ¢apOyBaHHS BOJIOCCS;
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5) iHIII KOCMETHYHI 3acO0M: J€30/I0paHTH, IMiHHI Npemapaty IJis BaHH, a
TaKOX ISl IPUAHATTS TyTITY;

6) TyaJeTHI MuUJa.

KocMmeTrnuni 3aco0u HaivacTime MICTATh: CIIUPTH, CIIUPTOBOAHI €KCTPAKTH
pPOCIIMH, JKUpPHI  KHUCJIOTH, BHUII  CIOHPTH, BOCKH, TPHUALMITIILEPOIH,
CUTIIIMOpTraHiyH1 CIIOJYKHU, TeJICyTBOPIOIOY] areHTH, TOBEPXHEBO-aKTHUBHI CITOTYKH,
KOHCEPBAHTH, apOMaTHYHI pPEYOBMHH, OApBHUKM Ta MITMEHTH, BITaMiHH Ta
010JIOT1YHO-aKTUBHI CHOJYKH. TOKCHUKOJOTIUHI €(PEeKTH MOXXYTh BUKJIMKATH
3aCTOCYBaHHS: MPOIMUICHIJIIKOJO, MOTAHO OYMIIEHOTO JIAHOJIIHY, JY>KHOTO MUJIA,
KOHCEpBaHTIB (mapabeHu, (opmaniH TOIIO), apoMaTU3aTOpPiB, IMOBEPXHEBO-
aKTUBHUX CIIOJYK, HAPUKJIAA, HATpid Jaypuicyiabdar. Y ocTaHHI POKH Y IOl
3pOCTalOTh MPOSIBU TOKCUYHUX €(DEKTIB MiJ BIUIMBOM il 1HAUBIAYaTbHUX JJIsI HUX
aJIepreHiB y CKJIa/ll KOCMETHYHHX 3aCO01B.

3yOHa macra — cremiajgbHa JiKapcbka (opma, mpu3HaueHa i Tiri€Hd
MOPOXKHUHU POTa, MPOPIIAKTUKU Ta JIKYBaHHS 3aXBOPIOBaHb. 3a JOIMOMOIOIO
3yOHOI mactu 3abe3nedyeTbcs eGEeKTHUBHE OYMINCHHS TOPOXXKHUHM pOTa Ta
JiKyBadbHO-TIpodiakTHUHUM BIIKB. J[J14 1IbOTO B 11 CKJIaJ BBOJSTHCS aOpa3uBHI,
AHTUMIKPOOHI, OaKTEePIOCTATHYHI, CTUMYJIIOI0Yl 1 MOBEPXHEBO-aKTUBHI PEYOBHHH.
OcHOBHI BJIACTUBOCTI 3yOHOT MACTH - OYMINAIOTH, AHTUMIKPOOHI, OPTaHOJIENTHYHI
Ta CIOXKMBYI.

Ouwnnrarovy fito 3yOHUX MAacT HEOOXITHO JJIS YCYHEHHS 3 MOPOXKHUHU POTa
XapyoOBUX 3aJMIIKIB, MIKpPOOIB 1 3yOHOTr0 HaJIbOTY. 3 I[I€I0 METOI0 JO iX CKIaIy
BKJIIOYAIOTh KpeWay, Aukanelid Qocdar, HaTpii wmetadocdar, aatoMiHii
T1POKCHUI, CHUTIIIN JIOKCHT TA 1H.

AHTUMIKPOOH1 1 OaKTepULIMIHI PEYOBUHHU BKJIOYAIOTHh A0 CKJIAAy 3YOHHX
MacT sK JJIs BIUIMBY Ha MIKpO(IJIOpY MOPOKHUHU POTa, Tak 1 JJIsl 30€peKeHHS
BJIACTUBOCTEH 3yOHWMX macT. [l 3HIKEHHS KapieCOreHHOi mii Mikpoduiopu
MOPOKHUHU POTa A0 CKJIAMy psAy 3yOHUX MAcT BKIIOYAIOTh AaHTHCENTHUKH, TaKi sIK
XJIOPTeKCUAWH. Y JaHWid 4Yac 3'IBUJUCS W aKTUBHO PO3POOJIAIOTHCS MACTH, 0

CKJIay SIKMX BXOJATH ()EPMEHTH, 10 BIUIMBAIOTH HA OOMIH PEYOBHH y MOPOKHUHI
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poTa, M0 PO3UYMHAIOTH M'SKUWA 3yOHWMH HamT 1 xapuosi 3amumkd. llle ogxum
e(eKTUBHUM 3aC000M € reneBi 3yOH1 MacTH.

JIJisl OMIMIIIEHHST OPTaHOJIEITUYHUX 1 CHOKUBUMX BJIACTMBOCTEW B 3YOHHX
MacTaXx  BHUKOPUCTOBYIOTH  PEUOBMHH, [0  HIABUIIYIOTH  IUIACTUYHICTH,
apoMaTuU3aToOpH, Xap4yoBi OApBHUKHU.

Jlist JikyBaHHST CTOMATHUTIB, 3allajieHHsl SICEH, 3aXBOPIOBaHb MMAPOJIOHTY
BUKOPHUCTOBYIOTBCSI 3yOHI MacTH, SKI MICTSITh POCIMHHI J00aBKH, O010JOTIYHO
aKTUBHI PEYOBHHHU, BITAMIHH, PETYJIATOPU OOMIHY PEUOBHH.

3yOHa macta MOBUHHA MICTUTU (uyop, Kanblii 1 docdop. Bimomo, 1o
(bayop 3amnobirae po3BuTKy Kapiecy. [IpoTe BapTo 3a3HauuTH, 110 O6Arato CHOJIYK
bayopy TOKCHYHI, TOMY iX BMICT B 3yOHIM macTi CTpPOro OOMEKEHUH.
OnTuManeHUM i1 OPO(UIAKTUKHA Kaplecy 1 JOIMYCTUMUM JUIsl MOOYTOBOTO
BUKOpUcTaHHA BBaxaeThcsi 150 mr/100 r y mactax anst gopociux 1 50 mr/100 r —
i aited. g npukiany, Ha yrmakoBIll 3yOHoOi nactu «bieHa-a-memn BKazaHo, 1110
o (NaF) =0,321 mr/r (o B 100 pa3iB 6inbiie, Hixk I'/JIK y Bo1).

J1yist mosiermeHHs BUajaeHHs: 0akTeplaJbHOTO HAJHOTY B KOMITO3UIIIIO MACTH
BBOJISITh CTUMYJISITOPH YTBOPEHHSI MTIHU TTOBEPXHEBO-aKTHBHI PEYOBUHH — TEH3HIH.
3a3Buuail 1l PEYOBMHM BUKOPUCTOBYIOThCA B KoOHIeHTpamii Bix 0,5 mo 2%.
[lepeBuiLieHHs LI€T HOPMHU MOK€ BUKJIMKATH MOIPA3HEHHS SICEH.

3yOHa macta HEe MOBUMHHA MICTUTH LYKOP, TOMY IIO BIH HIKIJJIWUBUN JIs
3y0iB. ToMy B cydacHi 3yOHI MacTH JOMalOTh KCHJIT — 3aMIHHUK IYKPY, SKHI
MEePENIKO/KAE PO3BUTKY MIKpoopraHizaMiB. Jlo TOro >k KCHJIT BHU3HAHUU
NpoQUIAKTHYHUM 3aco00M TpoTu Kapiecy. [lpm 1mbomy aiis  JOCSTHEHHS
BITYYTHOTO PE3YJIbTATy BMICT KCHIITY Mae gocarat 10%.

A och mpucyTHOCTI B 3yOHIM macTi TpuKI03aHy BapTo nobOoroBatucs. Lls
crioyiyka (aHTHO10THK) A1HCHO BOMBA€E OUIBIIICTh MIKPOOPTAHI3MIB, Y TOMY YHCIII 1
MPUPOIHY MIKpOo(hIOpy, MPUTAMaHHY JIOJCHKOMY OpPTraHi3My. A IIe 3arpOKYy€ THM,
[0 MICHE «CBOiX» MIKpOOIB MOXYTh 3alHATH «4yXi», 3ac00M 1jisi OOpOTHOM 3

SIKUMHA, MOKIINBO, HIC HC ITPUIYyMAJIH.
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PeyoBuHH, 10 MiCTATHCA B 3yOHHMX MacTax

@Dnayopuo. Tlactu, o MicTaTh Gayop ado (iryopun, Ternep peKOMEHIYEThCS
BUKOPHCTOBYBAaTH HE TUIBKH JITAM, a U JIOPOCIUM, OCKIIBKH (BIyOpH 3MIITHIOE
3yOH 1 3MEHIIlye PU3UK BUHUKHEHHS Kapiecy. [IpouenTHuil BMICT uryopuay B macTi
y BIJIHOILICHHI 70 1HIIUX eJeMeHTiB Mae ctaHoBUTH Bif 0,1 go 0,6%. Jlitam 1o 6
POKIB PEKOMEHIYEThCS KYyIYyBaTH MACTH 3 MEHIIIMM BMICTOM (IyOpHy.

Ilipogpochamu. 1li pevuoBUHM BUKOPUCTOBYIOTHCS ISl MPO(]IIAKTUKH
BUHMKHEHHS 3yOHOTO HaJIhOTy 1 3yOHOro KkameHto. Ilactu, mo MICTITh
nipodocdaTu, AOUUIBHO 3aCTOCOBYBATH BCIM, @ HE TUIbKHU JIIOMSIM, CTPAXAAI0UUM
BiJ1 3yOHOTO KaMeHI0. AJie He BapTo 3a0yBaTH, 1110 Taki 3yOHI MacTH HE T030aBJIAThH
B1JI paHillle yTBOPEHOIr0 3yOHOTO HAIBOTY YM 3yOHOTO KaMEHIO.

Cmponuiii xa0puod i kanin nimpam. JlaHi CHOTyKW TOBUHHI BXOJUTH B
nacty Juisi 4yThuBHX 3y0iB. Y 0araTtboxX AOpOCIUX Jtojed micias 35 pokiB y
pe3yNbTaTi 4acToro «uurdyBaHHs» 3y0iB a00 3aHAATO CHWJIBHOTO HATHCKaHHS Ha
ACHA TPHU UIOJICHHOMY YMIIEHHI 3yOlB JIiHIS SICEH ONMYCKA€ThCS, 3AJIMILIAIOYM Ha
MOBEPXHI JUISTHKK KopeHiB. [IpupoaHo, mo 1o/ 3yOu JIy>ke TOCTPO pearyroTh Ha
XOJIOJIHE, rapsiye Ta IHII MOApa3HUKH. BKa3zaHl peyOBUHU 3HMXKYIOTh UYTJIMBICTbH
HEPBOBUX 3aKiHYEHb. Bike MPOTATOM KIUTBKOX THIXKHIB BHUKOPUCTaHHS MACTU 31
CTPOHIIIA XJIOPHIOM Ta Kallii HITpaTOM MAIll€HT BIAYYy€ TOJIETHICHHS 1 MOXeE
MIEPENUTH 10 BUKOPUCTAHHS 3BUYANHOI [TACTH.

Cooa i nepokcuo. Jlonarotbcsi B TacTy mo ogHoMmy abo B kombOiHarii. He
BOJIOJIIIOTH JIIKYBaJbHOIO [1€10. BUKOPUCTOBYIOTBCSA 171l OLIbII KOM(OPTHOTO
YUIIEHHS 3y0iB, TaK SK 3aJMIIAIOTh B POTOBIM MOPOKHUHI BIAYYTTSI CBIXKOCTI 1
YUCTOTH.

Ocgimawwui Komnowenmu. BupansioTb HaT, BHKIMKAHHN KaBOIO,
TIOTEOHOM 1 JEIKMMHU I1HIIMMH pPEYOBUHAMH, ajieé HE MOXYTh 3pPOOUTH 3yOH
CBITJIIIIUMHU, SKIIO TPUPOIHHUI KOJIP eMalll >KOBTYBAaTUM. BUTBIIICTh IIUX PEUOBUH
MarTh a0pa3uBHY CTPYKTYpPY, TOOTO BOHU MPOCTO 3iMIKPiOalOTh HAMT 3 3YOiB,
TOMY YacT€ BUKOPHCTAHHS TaKMX TMACT MOXXE BUKIWKATH MOIIKOJKEHHS eMall.

CtoMaTosiory peKOMEH1yI0Th BUKOPUCTOBYBATH OCBITJIIOIOUY MACTy pa3 y JI€Hb.

150



Hampin naypuncynvgham. Pe3ynpratu AesIKUX TOCHIIKEHb MOKa3ylOTh, 110
JaHW KOMIIOHEHT MOX€ MOCUJIIOBATH OUTb MpH cToMaTuTax. Ale 15 iHopmaris
0 KIHIIE HE TIATBEp/DKEHAa 1 TOTpeOye TMOJANbIINX EKCIEePUMEHTAIbHUX
JOCTIIKEHb.

Busnauenns Quyopuay IpyHTYEThCSA Ha BHUMIPIOBAHHI €JIEKTPOPYIIIMHOL
cumu (E abo EPC) enexTtpoxiMigyHOT KOMIPKH, 3allOBHEHOI JOCIIIKYyBaHUM
PO3YMHOM, B SIKUH 3aHYpeHl 1HAMKATOPHUHN (IyOpCENeKTUBHUN €NeKTPOJ Ta
€JIEKTPO/I TOPIBHIHHS.

@Di1yopCceneKTUBHUI €JIEKTPOJl YABIAE COOOK KPHUCTAIIYHY MEMOpaHy 3
nantan ¢uyopuny LaFs 3 momaTkoM €Bporiio, SIKy BCTaBJIE€HO B IUIACTUKOBY
HATHAPUYHY TpyOKy. EJdeKTpo1 mopiBHSHHS — XJIOPCPIOHUHN €IEKTPO/I.

EPC nanumora 3 1mux €JIEKTPOMIB JIHIMHO 3aJ€XHUTh BlA Jorapupmy
KOHIIEHTpaIlli HoHy (pJiyopy B pO3uHHI, 0 SKOTO BOHH 3aHYPEHI:

Ei = E,— 0 Ig C(F); (4)

[Ipu BuKOpHCTaHHI (PIyOpCENEKTUBHOTO €IEKTPOAY HeoOxigHo, mob E- Ta
© 30epiraiivcs CTaqTuMU TpPH TPaayloBaHHI 1 TpH poOOTI 3 JOCHIHKYBAaHUMU
po3unHaMu. [[7s 1pOro y BCIX pO3YMHAX CTBOPIOIOTH OJHAKOBI KOHIIEHTpaIlii

Oydepa perymoBanus 3aranbhoi Hounoi cunu (BP3IC) [1, 2, 5, 8].

Mpuaaam ta peaktuBu: p-H NaF (0,01 momnw/n), p-u tpwiony b (0,05
MOJIB/1T), HaTpii rigpokcun (5 mousw/n), BP3IC (maTpiit xymopua, KpuXaHa OITOBA
KHCJIOTa), XIMIYHI CTakaHW, MIpHI KOJOM, MarHiTHa Millajka, HOHOMIp 3
(IYyOPCEIEKTUBHUM €JICKTPOJIOM.

3micT podoTH

1. Ilpuzomyeannsa po6ouux po3uuHis.

1. Buxigauii pozuun Hatpiii ¢ayopuny NaF 3 xonmentpariiero ¢iayopu-
anio"iB 0,01 wmonws/n. Jlnsg #oro mpUTOTYBaHHS PO3YMHSIOTH HABAXKKY HATPIH
bayopuny wmacoro 0,42 r y wMipHiH KojOi MiCTKICTIO 1 JiTp, AOJMBAIOTH
IUCTUIILOBAHY BOJAY /10 MITKH, MEPEMIIIYIOTh 1 MEPENUBAIOTh Y MOJIETHICHOBUI

abo ¢ropormactoBuii mocys. 306epiraroTh 100pe 3aKPUTHUM.
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2. Po3uun nHatpiéi etwnengiaminTeTpaanerary (tpuwiony b ado EJITA) 3
kounentparieo EJITA 0,05 mons/n. J{ns uporo 3,722 v EJATA po3unsstors y 200
MJT IMCTUIILOBAHOI BOJIU.

3. Po3unH HaTpiif TAPOKCUAY 3 KOHIECHTPAIIEIO 5 MOJIB/II.

4. bydepnuit po3zuuH perynoBaHHs 3aranbHOi HoHHOI cuiu (BP3IC)
rOTYIOTh TaK: y CKJISIHKY MICTKICTIO 1 11 HanuBaroTh 500 M AUCTHIILOBAHOI BOJM,
IoMaTh 58 T HATpid XJopuay Ta 57 M KpwKaHOI ONTOBOi KuciaoTh. [licis
PO3YMHEHHS COJIl Y IO K CKISAHKY aoiuBaroTh 200 M po3unHy EJITA Ta 120 mn
po3unny NaOH. CxisHKy mOMIIaloTh Ha MarHiTHY MIIIANKY 1 IpH Oe3MepepBHOMY
nepeMiiryBadHl JoBoAsAT, pH 10 3HauenHs 5,0-5,5, mogarouu KparisiMud pPO3YUH
NaOH (xontposib pH-MeTpom).

2. Ilpuzomyeanna czpadyrweanvhux po3uunie. IloCITiTOBHO pPO3BOAATH
Ooydepom BimMipsiHUii 00'eM V, BUXITHOTO PO3YMHY Y MIPHUX K010ax MiCcTKICTIO 50
MJI Ta TOTYIOTh LIICTh TPaAyIOBaIbHUX PO3UMHIB 3 KOHIIEHTpalisMu C, BIIOBIIHO

710 JaHuX TaoII. 3.

Tadomus 3

BigoMocTi s mpuroTyBaHHs IpaylOBaIbHUX PO3UMHIB HATPii uryopumy

KonnenTpartis O0'eM BHUX1IHOT'O KonnenTpartis
: BUXIJHOTO po3uuny, | po3unHy NaF, mo | rpaayroBansHoro | -1g C;
poSIHIY MOJTB/TT BiaMipsitoTh (Vi), Mt jpo3unny (C;) Mob/1
1 0,01 15 0,003 2,5
2 0,01 5 0,001 3,0
3 0,001 15 0,0003 3,5
4 0,001 5 0,0001 4,0
5 0,001 1,5 0,00003 4,5
6 0,001 0,5 0,00001 50

3. Bumiproeanna ma nobyooesa zpadyrweanvnoi 3anexcnocmi. BuMiprooTh

EPC Ei xoxHOro rpaayroBaibHOro po3uuny. s mporo 20 M rpaayroBajibHOTO

152



PO3YMHY BHOCATH MIMETKOIO y €IEKTPOXIMIYHY KOMIPKY (CKJsiHKa MicTKicTio 100-
150 mu), momarote minmetkoro 5 mu BP3IC, mepemimnryioTh KOJOBUMH pyXaMu 1
3aHypIOIOTH JI0 PO3YMHY €JIEKTPOIU HEe MEHII Hixk Ha 0,5 cM BiJl MOBEPXHi pO3UMHY.

Pe3ynbraty BUMIpIOBaHb 3aMUCYIOTH Y TAOIHUIIIO.

Ne KonnenTpaiiis rpagytoBaJbHOTO PO3YUHY

pO3UHHY (Ci) Mostb/n

BynyroTh rpangytoBansHuii rpadik y koopaunatax E; Bin - Ig C;,

4. Buznauenns emicmy nampiit ghiyopudy y 3yoniit nacmi. Touny HaBaXKy
0sn3pK0 1 T 3yOHOI MacTH MOMILIAIOTH Y MIPHY KOJ0Y MicTKIcTIO 50 M1, JOBOJSATH
JUCTUIILOBAHOIO BOJIOKO JI0 MITKH, NEpeMilyroTh. Hepo3unmHHY yacTMHY MHacTH
BIJIOKPEMJIIOIOTH B1ICTOIOBaHHSM 4epes3 5-10 xB.

Bigmipsitore minetkoro 20 M JOCHIKYBAaHOTO PpO3YUHY VY CKISIHKY
MmicTkicTio 100-150 mur, pomarote mimerkoro 5 mi bP3IC, mepemimyroTs Ha
MarHiTHI# MIIIai 1 3aaummaioThk Ha 20 XB. 71 IOBHOTO AeMacKyBaHHS (JIyOpHITY.
Buwmiprotots E4 npu nepemiiryBaHHI.

Konmuentparito ¢uyopun-ioniB Cx(F) (Moib/1) y po3uuHi BH3HAYAIOTH 3a
IPaayOBALHOIO 3AJIEKHICTIO.

Bwmict NaF y 3pasky 3yOoHO1 mactu 064uCTIO0Th 32 (HOPMYIIOHO:

C,(F)-(50+12,5)-42
m

o(NaF) = , Mr (NaF)/ r macrwu, (5)

JIe M — Maca HaBaKKH 3yOHOI MacTu, T;

Cx(F) — xoHuenTpariist payopua-ioHiB, MOJIb/T,

42 — monekynsipaa maca NaF;

(50+12,5) — o00'eM HPHUrOTOBICHOTO0 PO3YHMHY 3 JOCTIIKYBAaHOTO 3pa3Ka

NacTH 3 ypaxyBaHHsAM KiiabkocTi BP3IC, M.
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