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O BO3MO)XHOCTU MHOTFOKPATHOIO UCMOJb30BAHUS PA3SIMYHbIX BUAOB
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B cmamve npedcmasnen 00630p aumepamypul, ROCEAWEHHOL UCNOAB30BAHUID NOAUMEPHBIX MAMEPUAN08 8 Kauecmeae 000pOmMHOL mapvl 045 HOCMABKU 600bl
nompebumensm. Ilpu npogedeHuu noucka aumepamypst Ucnoab3osanu ciedyrouue 6azol danuvix: Pubmed, Scopus, Web of Science, MedLine, Global Health,
PUHII.

Ileav pabomot — Ha 0CHOBAHUU AUMEPAMYPHBIX OAHHBIX COOPamb céedeHus 00 UCMOYHUKAX 3a2PsA3HeHUs NUMbe8oll 800bl, YNAKOBAHHOU 6 NOAUMEDHYIO Mapy, u
OUEHUMb 803MOACHOCTU €€ 0e30NACH020 NOBMOPHO0 hpumMeHeHus. [Iposedénnbie UHGDOPMAUUOHHO-AHANUMUYECKUE UCCAe008ANUS NOKA3AAU, YO MHOOKPAN -
HOe UCNOAb308aHUe ROAUMEPHOU mapyl (6 yacmuocmu, T19T-mapet) moxcem okazamecs HEHAOENCHbIM KAK ¢ MOUKU 3PeHUs. XUMUHECKOU, MAK U MUKPOOUONO-
euueckoll 6esonachocmu. B pabome onpedenersl 0cHo8HbIe XUMUUECKUE KOMIOHEHMbL, MUSPUDYIOU4UE U3 NOAUMEDPHOI MAPbl, KOMOPble OKA3bI8AIOM HauboAbliee
6AUAHUE HA Ka4ecmeo numvegoil 600bl. TaKiice paccMompeno éausnue memMnepamypsl XpaneHus, OAUmeasHoCmu KOHMaKma nAacmuka ¢ 6000, UCMUPaHUsl
mamepuana, pomoxumu4ecikoeo cmapenus ymulaoK U 8030eticmaue 0e3UHPUUUPYIOUUX cpedcms.

IIposedénnbie uccredosanus nokasau, 4mo Ha OAHHbIL MOMEHM Hem HOPMAMUBHO-MeMOOUHECKUX OOKYMEHMO8, Pe2iaMeHMUPYUUX 803MONCHOCHY U YCAO-
8lisi NOBIMOPHO20 NPUMEHEHUS. RAACMUK080i mapbl (19-aumposusix Oymoinell), KOAUECMBO YUKA08 €€ NOBMOPHO20 UCNOAb308AHUS, NOKA3AMEeNU, NO KOMOPbIM
NnpouUCXo0um oyeHKa, u Kpumepuu, no KOmopsim 0bl8ulas 8 ynompeoieHuu mapa He mMoycem Obimb UCNOAb308AHA 8 OANbHEUUEM.

Boszmooicnocms mHo20Kpammno20 NOBMOPHO20 UCHOAb308AHUS NOAUMEPHOU MAPbL 045 XPAHeHUsl 800bl 8 HACMOAULEe 8PEMsL HYICOAemcsl @ PecAaMeHMUPO8aHul.
B aumepamype Hedocmamouro ceedeHuil 00 U3HOCOCMOUKOCMU PA3AUMHBIX 8UA08 NAACMUKA U MAKCUMANBHOM KOAUYECMEe YUKA08 00paAbOmMKU MORUUMU U
OesuHuuupyrowUMU Cpedcmeami, Komopble OH MOJCen 8bl0epycams be3 paspyuienus ceoeil cmpykmypol. [Ipunumas 60 6HuUManue OaHHble 0 0eCMPYKMUBHbIX
UBMEHEHUSX NOAUMEPO8 N0 8030elicmeuemM HEUWHUX (PaKmopos (memnepamypa, CONHeHHblll céem U m. n.), a makice 8 npovyecce 00pabomxu 000poOmMHoL mapbl
MOIOWUMU CPeOCMBamu HeoOX00UMO NPeOAoNCUMb U HAYHHO 000CHO8AMb HA OCHOBAHUU COBPEMEHHBIX UCCA008AHUL QOKYMEHMbL, pecAaMeHmupyrouue eé€ uc-
noavzosanue. Heobxooum makce nouck 6e30nachvix, npocmuix U s(hekmuHsix cnocobos u cpedcme 0e3uH@eKyul noOAUMepHOL mapbl.
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Anna V. Alekseeva, Irina S. Evseeva, Olga V. Ushakova, Lyudmila Yu. Tregubova

The possibility of using different types of polymeric
and polymer-containing reusable containers (literature review)

Centre for Strategic Planning of FMBA of Russia, Moscow, 119121, Russian Federation

The article contains a review of the literature devoted to research the possibility of using polymeric materials as returnable containers for the supply of water
to consumers. When conducting a literature search, the following databases were used: Pubmed, Scopus, Web of Science, MedLine, Global Health, RSCI.
The purpose of the work was to collect information on the sources of contamination of drinking water packed in polymer containers based on the literature data
and evaluate the possibilities of its safe reuse. Conducted information and analytical studies have shown that the repeated use of polymer containers (in particular,
PET containers) may be unreliable, both in terms of chemical and microbiological safety. The paper identifies the main chemical components migrating from
polymer containers, which have the greatest impact on the quality of drinking water. The influence of storage temperature, the duration of contact of plastic with
water, abrasion of the material, the in fluence of photochemical aging of bottles and the impact of disinfectants are also considered.

The conducted studies have shown that at the moment there are no regulatory and methodological documents regulating the possibility and conditions
for the reuse of plastic containers (19-liter bottles), the number of cycles of its reuse, the indicators by which the assessment is made, and the criteria
by which the already used container cannot be used further. The possibility of multiple reuse of polymer containers for water storage currently needs to be
regulated.

There is little literature data on the wear resistance of various types of plastic and the maximum number of cycles of detergents and disinfectants that it
can withstand without destroying its structure. Taking into account the data on the destructive changes in polymers under the influence of external factors
(temperature, sunlight, etc.), and in the process of treating it with detergents, it is necessary to propose and scientifically substantiate documents regulating
the use of returnable packaging, taking into account the materials of modern research. It is also necessary to search for safe, simple and effective methods and
means of disinfection of polymer containers.
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Bosee necsaTu et HaceseHue BCE yalle BHIOMpaeT OyTUIMPO-
BaHHYIO ITUTHEBYIO BOIY BMECTO MEHEee TTOJIEe3HBIX IS 3MOPOBBST
KaJOpUIMHBIX HAMUTKOB. [1pon3BOnCTBO OYTUIIMPOBAHHON BOIBI
CYLIECTBYET MpaKTU4yecKu nmocemectHo. B 2018 r. MmupoBoe 1o-
TpebJieHre OYTHIIMPOBAHHON BOMIBI BIIEPBBIC TTPEBBICHIIO TIPEI-
nonaraeMbie 450 mipa IUTpoB U cocTaBuio 6osee 160 000 1 Ha
nyiry HacejieHus [1].

B 3akoHOmaTenbCTBe Bemylmmx cTpaH EBpocoro3a Ha JaHHBIM
MOMEHT pPErJIaMeHTHUPYETCSI COCTaB KOMITIOHEHTOB B MaTepua-
JIaX, U3 KOTOPBIX M3TOTAaBIMBACTCS Tapa IS YIIaKOBKH MUThEBOM
Bomdbl. JlaHHBIE peraMeHThl M3HAYaJbHO JOJDKHBI TapaHTUPO-
BaThb 0E3BPEIHOCTh MAaTEPUAJIOB B CIydyae KOHTaKTa ¢ BOAOU WU
MUIIEBBIMU TTPOAYKTaMU. B 3aBUCHMOCTH OT TpeOOBaHUI phIHKA
U TI0 Mepe TOSBJICHUs HOBBIX pe3yJIbTaTOB MCCAEIOBaHUN pa3-
pabaThIBAIOTCS HOBBIE TOKYMEHTBI WJIH TOTIOJTHSTIOTCS CYIIIECTBY -
fommme [2].

B Poccuu ocHOBHBIE TpeOoOBaHUsI K MaTepvaiaM U KayeCTBY
MoJTlydyaeMoil B pe3yJibTaTe KOHTAKTa C HUMM TUTHEBOW BOIBI
chopmynrpoBaHbl B ETMHBIX CAaHUTapHO-3MUAEMUOIOTUICCKIX
U TUTMEHUYECKUX TPEOOBAHUSIX K MPOAYKIIMU (TOBapam), IMoja-
JIekanieil caHMTapHO-3MUASMHUOJIIOTMYECKOMY Ham3opy (KOH-
tpomio), CaulluH 1.2.3685-21', CaulluH 1.2.3684-21%. B atux
JMOKYMEHTAX MPUBEICHBI TMTMEHUYECKIE HOPMATUBBI JIJIST KOH-
TPOJISI KaueCcTBa BOIBI: OMpEACIEHbI MUKPOOMOJIOTMYECKUE TI0-
KazaTesu, OpraHoJIeNTUYECKUE XapaKTEPUCTUKU, B TOM 4HUCIIE
¢ y4€TOM mpuMeceil U MpeAesIbHO JOTMYCTUMBIX KOHIUEHTpALIMA
(IMAK) xumMuyecKux BeIlIeCTB, Ha HUX BIUSIOIINX, TaHa KJIacCH-
uKalus OoacCHOCTU XMMUYECKHUX BEIIECTB.

YmakoBKa JIOJDKHA OTBeYaTh BCeM TpeOOBaHUAM Oe3o0Iac-
HOCTM M HE OKa3blBaThb HEraTMBHOTO BJIMSHMSI Ha 310POBbE
yenoseka. B coorBerctBuu ¢ FTOCT P 17527-2003 «YnakoBka.
TepMUHBI U OIpeneIeHUs»’ Tapa — 3TO OCHOBHOM 3JIEMEHT
YIaKOBKHU, MpeIHa3HAYCHHBIN IS pasMelleHUs] MPOAYKIMU.
Tapa poikHa O0€CHeYUTh COXpaHEHUE CBOWCTB M KayecTB
npoaykrta. Kpome toro, Ha Tepputopum Poccum meiicTByroT
TP TC 005/2011* u TP EADC 044/2017°, ycraHaBIMBalole
00s13aTeTbHBIC TPeOOBAaHUS K KauyeCTBY BOIBI U €€ YITAKOBKH, a
TakKXe K YCJIOBUSM TPAaHCTIOPTUPOBKH, XpaHEHUS U YTUIU3ALIMU
Tapel. CorjacHO 3TUM IOKYMEHTaM, yIMaKoOBKa JOJDKHA OBITh
Oe3omacHa B YaCTU CaHUTApHO-TUTHUEHWUYECKMX TTOKa3aTelei,
o0nazaTh MEXaHUYECKOM, XUMUYECKOM YCTOMYMBOCTbIO U OBITh
TEPMETUYHOM.

JlocTaToOYyHO pacpOCTpaHEHHOM TIPAKTUKON SIBJSIETCS T10-
BTOPHOE HMCITOJIb30BaHUE Taphbl KaK B JIMYHBIX, TaK U B KOMMED-
YECKUX 1eJIsIX, HarpuMep, 19-TUTpoBbIX OYThIIe ST TOCTaBKU

! CanlluH 1.2.3685-21 «'urneHndyeckue HOPMaTUBLI U TPEOOBAHMSI
K obecrieueHuI0 0e30I1acHOCTU M (WIM) Oe3BPEIHOCTU ISl 4YeloBeKa
akTOpOB Cpe/ibl OOUTAHUST».

2 CanlluH 1.2.3684-21 «CaHuTapHO-3IUIEMUOJIOIMIECKIE TPeOO-
BaHUSI K CONEPXKAHUIO TEPPUTOPHIL TOPOICKUX U CEITbCKUX MOCETCHMIA,
K BOIAHBIM OOBEKTaM, MUTHEBON BOJIE M IMUTHEBOMY BOAOCHAOXEHMIO
HaceJIeHUs1, aTMOC(hepHOMY BO3IAYXy, MOYBAM, XUJIBIM MTOMEIIECHUSIM,
9KCIUTyaTalluy MPOU3BOJACTBEHHBIX, OOLIECTBEHHBIX MIOMEIIEHUI, opra-
HU3alMK ¥ TIPOBEICHUI0 CAHUTAPHO-TIPOTUBOAMIEMUYECKUX (mpocu-
JIAKTUIECKUX) MEPOTIPUSTHID».

3TOCT P 17527-2003 «YnakoBKa. TepMUHBI U ONIPEIETICHUSI».

+TP TC 005/2011 «O 6e30MacHOCTH YITaKOBKHU».

STP EADC 044/2017 «O 6e30macHOCTU yIIaKOBAaHHOM MTUThEBOM
BOJIbI, BKJTIOUAsT TPUPOMAHYI0O MUHEPATBHYIO BOIY».

BOZIbI B ODUCHI U JOMa, MPUYEM YIACIbHBIN BeC TTOBTOPHOTO MC-
TTOJT30BaHUSI TAphl B Pa3HBIX CTPaHAX HEe 3aBUCUT OT SKOHOMUYE-
ckoro 6marococtosiHus. Onpoc GPUTAHCKUX U HUTEPUIMCKUX pe-
CITOHICHTOB [MOKa3aJl, YTO Tapa JIjIsl BOMbI MCIIOIb3YeTCsl TIOBTOPHO
B 80 1 83% cilyyaeB COOTBETCTBEHHO, a CPEIHSIS TIPOIOJLKATEIb-
HOCTb JIJIs1 OMHO# OyThUIKM BapbKpoBajia ot 1 1o 60 aueit [3]. laH-
HBIX O CpETHEM KOJMYECTBE BO3MOXKHBIX TTOBTOPHBIX TIPOU3BOMI-
CTBEHHBIX IIUKJIOB 19-JIMTPOBBIX OYTHIICH B 3apyOEKHBIX CTpaHaX
u B Poccum HaiiTH He yIaaoch.

B Hacrosiiee BpeMs B KauecTBE Tapbl IUISI TIOCTABKUA BOIIBI
MOTPEOUTEISIM HMCIOJNB3YIOT OYTBUIM, KOTOPBHIE M3TOTAaBIMBAIOT
B OCHOBHOM M3 MOJMMEPHBIX MaTepuaoB [4], oTMYaromxcs
MO TEXHOJIOTUU TPOU3BOACTBA, PELIETITYPHI, UCXOTHOTO ChIPhS
1 BHOCUMBIX 100aBOK. TOKCMYHOCTH (MM, HA0O0POT, Oe3Bpe-
HOCTb) MHTPEIUEHTOB, BXOISIINX B COCTaB IMOJTMMEPHBIX MaTe-
pHAaJIoB, CYIIECTBEHHBIM 00Opa3oM BIIMSIET Ha peIIeHUE BOIPO-
ca 0 JIOMYCTUMOCTU MPUMEHEHMSI TOTO WJIM MHOTO MaTepuasa B
MUTbeBOM BopocHaOxkeHuu. [Ipu mpousBoacTBe OyTbUICH ISt
BOJIBI Yallle BCEro MCMOJB3YIOT noauaTuieHTepedTanat (ITDT):
B 2018 r. u3 Hero GbUTO Tpou3BeneHo 64% Eémkocteit, 34% — u3
MOJIM3THIIEHA BbICOKOM iotHocTH (TTDBIT), 1,8% — u3 monu-
nponuieHa, 1% — 13 UHBIX IJIACTUKOB, B TOM YKCJIEe TTOJUKApOO-
Hara (ITK) [5, 6]. ITpousBoactBo [1DT Bo BcEM MUpe coCTaBUIIO
27,64 mutH TOHH [5].

I[IDT-tapa ob6pena mnOMNyJIpHOCTH Onarogapsi yao0OCTBY
TMPUMEHEHUsI, BBICOKOUW TMPOYHOCTH, MaJloMy Becy, HeIleBU3-
He, BBICOKMM OapbepHBIM CBOMCTBAM IO OTHOIIECHMIO K BOAC U
BJIare, MPOYHOCTU (M3Ieausl He pa3OMBAIOTCS), MHEPTHOCTU K
YIIAaKOBAaHHBIM B HE€ MPOAYKTaM U cl1aboii abcopOumu 3anaxos [7].
[IDT-Tapa He comepxuT oucheHona-A [9], coxpaHsieT Bce CBOU
XapaKTepUCTUKU TIpU TeMItepatype oT muHyc 40 1o tutoc 75 °C,
paspyiaercs Mo AecTBUEM Ietouei [§].

OnHako, HECMOTpPSl Ha SIBHbIE MOTPEOMTEIbCKUE TPEUMY-
1IeCTBa, B CBSI3M C DPACTYILEW MOMYJISIPHOCTHIO MOTpeOIeHUs
OYTWJIMPOBAHHOI BOJIBI B HACTOSIIIIEE BPEeMsT UMEETCSI MHOTO BO-
MPOCOB K 6€30MacCHOCTU MPUMEHEHMSI TaHHOTO BUAA YaKOBKU
W KauyeCTBY BOMIBI, PA3IUTON B IOJMMEPHBIC OYTBUIU, MPU UX
MHOTOKPATHOM MOBTOPHOM ucnoyib3oBaHuu [10]. Bo3moxkHast
MWTPALMS HEYITEHHBIX XMMUUECKIX COSMMHEHUI, OCTaTOYHBIS
KOJIMYECTBa Ae3MHGUIINPYIOIINX cpeacTB (Tipu obopote 19-mm-
TPOBBIX OYThLICI), MEXaHWYECKOE MCTHUPAHME IJIACTUKA MOTYT
TIPENICTABIISITh PUCK IUTST 30OPOBBSI TIOTPEOUTETCH.

MHorouucieHHBIC INTepaTypHbIC TaHHBIC YKA3bIBAIOT HA TO,
YTO B OYTWJIMPOBAHHON BOJE HE3aBUCHUMO OT CPOKOB U YCIIOBUIA
XpaHEHUs MOTYT COIepKaThCs TAKME BEIIECTBA, Kak (popMajbae-
U, alleTaIbAerua, Oe3abIeru, akpoJleuH 1 aleToH [3, 4, 11],
a Takke KapOOHOBBIE KMCJIOTHI, TUTACTU(MDUKATOPHI, MHOTHUE IPY-
rue opraHvdYecKue coeAuHeHus u cypbMa [6, 12—16]. Ouenka
BiusiHus [1DT-0yTblIOK Ha 0€30MacHOCTh BOMbI, ITPOBEAEHHAS
B MIpKyTCKOM TOCYmapcTBEHHOM YHUBEPCHUTETe, TTOKa3aja, 4To
MpY M3MEHEHUU YCIIOBMI1 XpaHEeHUs (HarpeBaHUe, BO3IEHCTBHIE
MPSMBIX COJIHEUHBIX JIyyeil) oTMedaeTcsl yCUJIEHUEe MUTpaluu
XUMUYECKUX BellecTB. OMHUM U3 BBIBOIOB JJaHHOTO MCCIIEIOBa~
HUS SBUJIOCH TO, YTO [TDT-0yTBIJIKM MPUTOIHBI TOJIBKO IJIST O~
HOPa30BOTO WMCITOJIb30BaHUs. [1onTBepKIEHUEM 3TOMY CITyKaT
MOJyYeHHBIC JaHHBIE O MUTPAUU STUJICHIIIMKOJS, TUMETHII-
¢ranaTa, dopmanbaeruga U Ipyrux COSAUHEHUN TPU TTOBTOP-
HOM HCTOJIb30BaHUY Taphl [17].
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OTaenbHBIM O0BEKTOM MPUCTAIBLHOTO BHUMAaHUSI aBTOPOB
WCCIIeIOBAHUI SIBISIETCSI MUTPALlMS B MMUTHEBYIO BOmy (Taya-
TOB |8, 17—22]. OHU LIMPOKO MCIIOJb3YIOTCSI B KA4eCTBE I1Jia-
ctudukaTopa IMpy MPOU3BOACTBE OYTHUIOK U3 IMOJUITUIICHTE-
pedranarta 1 yBeIUIEHUS MATKOCTH, THOKOCTH, TIPOYHOCTH,
JIOJITOBEYHOCTU M TEXHOJOTMYHOCTU. B Hacrosiiee Bpems B
Poccuiickoit @enepanuu, a Takke ctpaHax EBpasuiickoro sko-
HOMMYECKOTO COl03a mpenesbHo gonyctuMblie ypoBHu (IT1Y)
(branaToB He yCTaHOBJEHbI TEXHUYECKMMM perlaMeHTaMU
TamoxkeHHOTO cor3a. MMerTcsT pa3IuyHbIe JaHHBIC O BIIMSI-
HUM Ha OPTaHU3M KUBOTHBIX (PTanaToOB, CBUAETEIbCTBYIOLINE
00 WX poJM B Pa3BUTUU OKHUCIMTEIBHOTO CTpecca y KpbIC,
a TaKke B BOBHMKHOBEHUHM 3JI0KA4eCTBEHHBIX HOBOOOpa3oBa-
HUI MeYeHU U MOMXEeTyI0YHOM Xene3bl. MHOrue ucciienona-
TeJTM 00HAPYXMBAIOT MPSIMYIO KOPPETSIIIMOHHYIO CBSI3b MEXIY
MPUCYTCTBHEM (HTAJaTOB B OpraHM3Me 1 Pa3BUTUEM PETIPOIYK-
TUBHBIX HapylieHuii [8, 23, 24].

OneHKa pucKa IJIsT 3I0POBbs IMOTPeOUTENICH B pe3yIbTaTe
BO3eMCTBUS (hTAJATOB, MOCTYIAIOIIMX C YITAKOBAHHBIM B MO-
JIMMEPHYIO Tapy MOJIOKOM, TipoBeneHa B [lepmu. [ist mccie-
IIOBaHUSI OBLIM OTOOpaHBI MPOOBI MOJIOKA, YITAKOBAaHHOTO B
MOJMMEPHYIO Tapy (moaustuiaeHoBas miéHka, [19T-0yrbuika,
MOJUINPONUJIEHOBas OyThUIKA), B KOJWYeCTBe 25 00pa3loB.
B xone uccnenoBaHusT TOATBEPXKIAECHO, YTO TIPU YIIOTPEOJICHUN
MoJioKka netbMu 4—6 JieT B 06bEMe 0,2 J1/cyT 1 Gosiee MMeeTCsT
puck s 3poposbst (HI mo 3,06). Ilpu ynorpebiieHMr MOJIOKa
neTbMU 7—17 JIeT pucK IJisl 3I0pOBbsSl UMEETCS Y TeX, KTO YIO-
TpeOJIsIeT MOJIOKO, YITAKOBAHHOE B IMOJMATUIICHOBYIO TIEHKY, B
kommuectse 0,2—0,3 n/cyt (HI mo 1,79). Kpome Toro, y mereit
3TOI BO3PACTHOM I'PYMIIbI, YIIOTPEOISIONIMX MOJOKO, Pa3IMTOe
B [19T-0yTbUIKM, HE3aBUCUMO OT KOJMYECTBA CYTOUHOIO I0O-
TpebJIeHUsT MOJIOKa MMeeTCsl pucK mjst 310poBbst (HI mo 4,66).
WccnenoBaHus mnokasaiu, 4To puck ¢hopMUpyeTcsl Mpu yIo-
TpebGJeHUM MOJIOKA, ymakoBaHHOTO B [1DT-0yTHUIKY, 3a CUYET
nu(2-atunrekcun) ¢ranara (DEHP) [25-27].

Hoxa3zaHo, 4To Murpaiys (rajsatoB 13 OYTHUIOK 3aBUCHUT
OT JUTUTEJTbHOCTU M TeMIIepaTypbl XpaHeHUs mpoayKiuu. [Ipu
MPOAOKUTEIbHOM XpaHEeHUM KOHIIEHTpalusl (hTaJaToB B OyTH-
JINPOBAHHOM BOJE YBEIMIUBAETCSI. DTO TIPOUCXOIUT U TIPU Xpa-
HEHUM JaHHOU MPOAYKIIMK Ha CBETY, U TIPU BO3IEUCTBUM TEMIIE-
patypsl Beiie rmoc 24 °C 20, 28]. [IpoBeaéHHbIE KCCIIENOBAHUS
nokasaynu, yto murpauusi DEHP yBennuuBaeTcss MHOTOKpaTHO
MpU MMOBTOPHOM MCIOJIb30BAaHUM OYTHLIKM. ABTOPHI YKa3bIBaIOT
Ha HEOoOXOOUMOCTh BBOIUTH IPaBMJIA, 3aIlpellaloliue MOBTOP-
Hoe ucnoib3oBanue [1DT-6yTeutox [29].

Bcs o6opotHas 19-nutpoBasi Tapa npu MOBTOPHOM MCIOJIb-
30BaHUU JOJDKHA TPOXOAUTh OYMCTKY W JAE3WHMEKINIo s
NpedoTBpAIleHUST Pa3BUTHSI B HE MUKPOMIOPHI U YCTpaHEHUS
XMMMYECKOTo 3arpsisHeHus [4, 17, 30, 31]. B 3aBucuMocTu ot xa-
pakTepa 3arpsS3HeHUI U TEXHOJIOTMIECKMX YCIIOBUIA Ha TIPEIITPH-
SITUM JIJIS1 MOMKY MOJMMEPHBIX OyThUIC MOTYT MCIIOJb30BaThCS
Kak IIeJOYHbIe, TaK M KHMCJIOTHBIE MOIOIIME CPeacTBa. Takoe
arpecCUBHOE BO3ICHCTBHE Ha TJIACTUK MOXET pa3pyliaTh MOJIH-
MEp ¥ MPOBOLIMPOBATh MUTPALIMI0 MOHOMEPOB. MeHee cTabuIIb-
HBIMM B 3TOM cjiydyae okazanuch [19T-0yTeuiun, BbiAensoNue B
BoMy (bTasaThl ¥ aTKWIGheHObI [32].

B xauecTBe ne3uHGeKTaHTa B MPOLIECCe OUUCTKI 0OOPOTHOM
Taphl TaKXKe MCIOJIB3YIOT TIepeKUCh Bomopoaa. Hecmotpst Ha mo-
CTATOYHO BBICOKYIO 3(P(PeKTUBHOCTH 3TOro crocoba obes3apa-
KUBaHMsI, HEOOXOAMMO OOpaTUTh BHMMaHHEe Ha 0oOpa3oBaHUe
030Ha, KOTOPHIi SIBJISIETCA CUJIbHEMIITMM aHTUCETITUKOM U OKHC-
autesaeM. MoXeT MPOMCXOAUTb MPUHYIUTENIbHOE OKUCIECHHUE
00pabaTeIBaeMOIl TTIOBEPXHOCTH TTOJMMEPHOTO MaTepuaia, B pe-
3yJIbTaTe KOTOPOTO YBEJIMUMBACTCS MUTPALIMOHHAS CITIOCOOHOCTh
1 00pa3yloTCcsl COeNMHEHMS, YXYAIIA0IIMe CAHUTAPHO-TUTUEHU -
YeCKHUe XapaKTepPUCTUKH YITAaKOBKM (KETOHBI, abICTHIbI, B TOM
yucie (popManbaerui, u Ip.).

Ewmé onHum dakTopoMm, BO3AEHCTBYIOIIMM Ha OOOPOTHYIO
Tapy, SIBJISIETCS TTOBBIIIICHHAS TeMITepaTypa. Morole cpeacTna,
COIJIaCHO MHCTPYKIIMU, PACTBOPSIOT B BOJE MPU TEMIIepaType He
Huxe mnoc 50—60 °C. Dro goCcTaTOYHO BBICOKAsI TEMIIEPATypa
st [19T-uznenuit, Koropast MOXET NMPUBOIUTH K AedopManum

YIAKOBKM, OIHAKO CHMWXEHHE TeMIlepaTypbl U KOHLIEHTpalUU
aHTHCENTUKA He 0OECIIEYUT, C OTHOM CTOPOHBI, TpeOyeMoil OaK-
TepULUAHON 2(PdEKTUBHOCTU, a C IPYToil CTOPOHBI, MOJTHOTO
yIaJIeHUsI TIEPEKUCH.

Jlnsg mocTKeHUsT He00XoauMoit a(pdeKTuBHOCTH 06padoT-
KM TTIOBEPXHOCTh OYyThUIEH NOJKHA OBITH INIanKoil u Heaedop-
MUpoBaHHON. ['pynmoii uccienosaresneil coeMecTHO ¢ MHcTH-
TYTOM MUKPOOHOJIOruY U uMMyHosioruu um. .M. MeuyHukoBa
AMH YxpauHbl Obl1 IPOBeIEH MUKPOOUOJIOTMUECKUIT aHaIu3
BOJIbI TIPU TTOBTOPHOM MCITOJIb30BaHNU [1DT-0yThIUIOK 1 cieflaH
BBIBOJI O TOM, UYTO MX BHYTPEHHSISI TOBEPXHOCTh MOXKET OBITh UC-
TOYHUKOM 3arpsi3HeHMs BOIbI. [IpUMUTUBHBIE CPENCTBA OYMCT-
KM, TaKHe KaK coia, YKCYC WJIM MBIJIBHBIN pPacTBOp, 0Ka3aluCh
HeapdexkTuBHbIMU 1151 [1DT-Tapsl, TeMneparypHasi oopadoTka
MPUBOIWIIA K yCaTKe M MUTPALIMM MOHOMEPOB M3 IIaCTUKA B
Bony [31, 33, 34]. [Tomumo npob6iem ¢ 3(pHEeKTUBHOCTHIO 00€3-
3apakKMBaHUsI HEKOTOPbIE MCCIENOBATeIM OTMEUAIOT YIrpo3y
MOCTYIUICHUSI MMKPOIUIACTUKA B THMTHEBYIO BOLY IIPU MeXa-
HUYECKOM TTOBPEXICHUU BHYTPEHHEN MOBEPXHOCTU M3IEIUIA
M3 TUTACTMKA W TPEANoJaraloT HeraTMBHOE BIMSIHUE Ha 310-
pOBbe UYesloBeKa BCJICACTBME MHOTOKPATHOTO HMCIOJIb30BaHUS
[19T-tappl M COOTBETCTBEHHO YBEJIWUYEHUSI COIEPXKAHUS
MUKpOIUTACTHKA B Boie. McciaemoBaHusl, TIpOBENEHHBIE C HC-
MMoJib30BaHueM ocoboro kpacuresa Nile red, mokasanu, 4To B
MUTbEBOU Boje Julib 17 U3 259 npoTrecTUpOBaHHBIX OYTHLIOK
He comepkuTcs iactuk [27]. B padore [35] yu€Hble mokasa-
JIM 3HAYUTEIbHOE YBEJIMYEeHHE KOJIMYEeCTBAa YacCTUI MUKPO-
IJIACTUKA Ha MOBEPXHOCTM MaTepuayia Iocjie MHOTOKPAaTHOTO
HCITOJIb30BaHMS TJIACTUKOBO# Taphl. CpegHee comep:kaHue MU~
KporacTuka coctaBuiao 118 = 88 yactuil/n B MHOTOpa3oBbIX
IJIACTUKOBBIX OYThUIKaX W TOJNbKO 14 + 14 wactuil/m B omHO-
Pa30BbIX IJIACTUKOBBIX OyThUIKAX [36].

OnHako ecTb U 00paTHasi TOUYKa 3pEHUsI, KOTOPYIO pas3aessi-
0T TaKue OpraHM3alny, Kak MeXIyHapOIHBI MHCTUTYT HayK
0 Xu3Hu, [leauaTpuueckue crielMaau3upoBaHHbIE TTOapa3aeie-
HUS 110 OXpaHe 310pOBbsI OKpyxKatoleit cpenbl, Plastics Europe,
EBpomnelickas denepanusi OYyTWIMPOBAHHBIX BOI W HEKOTOPHIC
npyrve. Ota MO3MIMs 3aKJII0YaeTcs B TOM, YTO MPU MCITOIb30-
BaHWM TMOJMMEPHON Taphl BbIAEJIEHUE B BOIY OIMACHBIX XUMM-
YECKMX BEIECTB B KOHIICHTPAIIUAX, CIIOCOOHBIX HAHECTU Bpe
YeJIOBEeKYy, HeBO3MOXHO. Murpanuu MmoHoMepoB u3 [19T B Boxy
MPaKTUYECKU HE CYIIECTBYET, KOJIMYECTBO TAKMX BEILIECTB B BOJIE
He MmoxeT npesbimiath [TJK [32]. IToka3zaHo, 4yTo (OTOXUMU-
YecKoe cTapeHue OYTBUIOK He M3MEHsIeT KauyecTBa BOIBI, Xpa-
HsIIelcsl B OYTBUIKAX, B OTHOIIEHUH aJIbACTUIOB, 10OABOK WM
KOHILIeHTpaluu dranaToB. Bece aTu BeniecTBa 0OHAPYKMBAIOTCS
B HU3KUX KOHIEHTPALMSIX — 3HAYUTETHHO HIDKE TPENeTOB s
0e30IacHoil MUTheBOI Bombl [25, 31, 37, 38]. TakKe CyIIecTBYIOT
paboThl, KOTOPbIE MOATBEPXKAAIOT O0JIee BBICOKYIO O€30MaCHOCTh
KCTIOJIb30BaHUS OBIBIIMX B YIOTPEOJICHUM OYTBUIOK, HEXEIN
HOBBIX. ABTOpPbI OOBSICHSIIOT 3TO MCTOIIIEHMEM 3ariaca BEelIeCTB,
CITOCOOHBIX MUTPUPOBATh U3 MOJTUMEPHBIX MAaTePUAIOB, KOTOPOE
TIPOVICXOANT cO BpeMeHeM |3, 20, 39].

3akimoyeHue

B HacTosiIiee BpeMsl CJI0XKHO MPEACTaBUTh OBIT 3HAYUTEIb-
HOI 4yacTu HaceJieHUsl 0e3 MCITOJb30BaHUs MOJUMEPHOM Taphl,
TakKe HEBO3MOXHO OTPMIIATh M MTOBCEMECTHYIO TOMYJISIPHOCTh
IMOBTOPHOTO ¢€ WCIoNb30BaHMsI. HopMaTWBHBIE TOKYMEHTHI
yCTaHaBJIMBAIOT 00s13aTe/IbHbIe TPEOOBAHMUSI K KAYeCTBY MUThE-
BOIi BOZIBI, €€ YIAKOBKH, a TAKXKe K YCIOBUSIM TPaHCITOPTUPOB-
KW, XpaHeHUs W YTWIM3allMW Tapbl. YIaKOBKa MOJKHA OBITh
Oe3omacHa B 4YacTU CAHUTApPHO-TUTMEHUYECKMX IoKa3aTesei,
00J1agaTh MEXaHUYECKOM, XMMUIECKOM YCTOMYMBOCTBIO M Tep-
METUYHOCTBIO.

OnHako TmpoBeaéHHbIe HaMu WHGOPMALMOHHO-aHAIU-
TUYECKHME MCCIIeIOBAHUS MOKa3aau, YTO Ha JAaHHBIA MOMEHT
OTCYTCTBYIOT HOPMATUBHO-METOAMYECKME JOKYMEHTBI, pe-
MIAMEHTHUPYIOLINE BO3MOXHOCTD U YCJIIOBUS TIOBTOPHOTO MPU-
MEHEHWUSI TUTACTUKOBOM Taphl (19-1UTpoBBIX OyTHUIEH), KOMU-
YECTBO LIMKJIOB €€ MOBTOPHOTO NMPUMEHEHHUS, ITOKa3aTeNu, Mo

Gigiena i Sanitariya (HYGIENE & SANITATION, RUSSIAN JOURNAL). Volume 101, Issue 5, 2022

529



TMIMEHA MUTAHUA

https://doi.org/10.47470/0016-9900-2022-101-5-527-531

KOTOPBIM MPOUCXOAUT OLIEHKA, U KPUTEPUHU, IO KOTOPBIM YKe
MCMOJb30BaHHAs Tapa He MOXKET ObITh UCITOJIb30BaHa B ajlb-
HEWUILEM.

nOBTOpHOC 1 MHOI'OKpaTHO€ UCIIOJIb30OBaAHUE HOHVIMCpHOﬁ

Tapbl IUIsI XpaHEHMST BOIBI B HACTOSIIEE BpeMsl HEIOCTATOYHO
M3y4yeHO, Majo JaHHbIX 00 M3HOCOCTOMKOCTH (MCTHpaeMo-
CTHM) pa3JWYHBIX BUIOB IUIACTUKA M MaKCHMMaJlbHOM KOJIMYe-
CTBE ILIMKJIOB OOpPabOTKM MOIOIIMMU W Ae3MH(PUIIMPYIOIIUMUA
CpencTBaMM, KOTOPble OH MOXET BbIIepKaTh 0e3 pa3pylIeHMs
ctpykrypbl. C y4éTOM JaHHBIX O A€CTPYKTMBHBIX U3MEHEHMSIX

O630pHas craTbsi

MOJMMEPOB IO BO3AEHCTBUEM BHEIIHUX (DAKTOPOB (TemIiepa-
Typa, COJJHEUHBII CBET U T. I1.), a TAKKE B Ipoliecce 00paboTKu
MOJMMEPHOM Tapbl MOIOIIMMU CPEACTBAMU HEOOXOAMMO Mpe-
JIOXKUTb U HAy4yHO OOOCHOBATh JTOKYMEHTBI, perjiaMeHTUpPYIO-
IIKEe UCTI0JIh30BaHUEe 0OOOPOTHOM Taphl ¢ YUETOM COBPEMEHHBIX
ucciiegoBanuii. Heobxoaum Takke MOMCK O€30MacHbIX, MpPO-
CTBIX U 3(h(HEKTUBHBIX CITOCOOOB U CPEICTB Ae3UH(MEKIINU, He
HaHOCSIIMX Bpeaa CTPyKType MaTepuana. Takum oopa3oM, BO-
MPOC O MOBTOPHOM MCIMOJIb30BAHWM MOJMMEPHOI Tapbl OCTAET-
¢Sl OTKPBITBIM TSI UBYICHUS.

Jlutepatypa
(n.n. 1, 3-6, 8, 10-16, 18-25, 28-38 cm. References)

CasoctukoBa O.H., BonsHoBa M.A., AnekceeBa A.B., MamonoB P.A. Kom-
TJIeKC Mep, 3aKperieHHBIN 3aKoHomatenbcTBoM Poccuiickoii Denepanni,
HarpaBJIeHHBII1 Ha obecreueHrne XMMMUIECKOi GezornmacHocT. Mexcdyrnapoo-
HbLI JCYPHAA NPUKAAOHBIX U yHOAMEeHMAanbHblX uccaedosanui. 2019; (6): 91-5.
LlesenéBa O.B. Cnoso B 3amuty [1DT-0yTeinku. Teepdvie Gvimossie omxo-
dbt. 2014; (8): 58—60.

Marauy A. ByTblJib MHOTOPa30BOrO MCIOJIb30BaHMsI M3 HEpXKaBerollei
cTanu ISl TPAHCTOPTUPOBKU M XpaHeHUs kuakocteit. [latent PO
Ne 194974 U1; 2020.

Tom3a M.M., CkpunueHko A.D. DKcriepTusa 6€30MacHOCTH MOJUMEPHOI
noTpebuTenbckoit Tapsl. B kH.. Cooprux mamepuaros Memxcoynapoouoii
HAY4HO-npaKkmuyeckoi Kongepenyuu «Mexcoucyuniunapnas unmezpayus
Kak dsueamensv HayuHoeo npoepecca». Hopocubupck; 2020: 82—8.

References

26.

27.

39.

3eneukun C.E., Wyp I1.3., Ynanosa T.C., KapHnaxuukas T.I., Xopo-
maBuH B.A., Yxa60oB B.M. OreHka prcka 310pOBbIO MTPHU MOCTYIJIEHU U
¢TanaTtoB ¢ MOJIOKOM, YITaKOBAHHBIM B IOJIMMEPHYIO U ITOJIMMEPCOIep-
Kallyo tapy. Anaaus pucka 30opoevro. 2018; (1): 32—8.

3enenkun C.E., CyBopos [I.B. O60ocHOBaHMEe AOMYCTUMON CYTOYHOM 103bI
¢bTanaToB Mpu MOCTYIJIEHUN ¢ MOJOKOM KaK KPUTEPHs] DKOJOTHUYECKOI
o6e3onacHoctu. B kH.: Cooprux Mamepuanoe XI Bcepoccuiickoil HayuHo-
npakmu4eckol KoHgepenyuu ¢ MescoyHapooHsim yuacmuem. «Anaius pucka
300po6vio-2021. Bruewnecpedogoie, coyuanvivie, MEOUYUYUHCKUE U NOBEOCH-
ueckue acnexmol. Coemecmno ¢ mexcoyHapooHoil ecmpeueil no oKpycaroujeil
cpede u 300posvio RISE — 2021». Tlepmb; 2021: 73—81.

BO3 Hawén B Boxe yacTUIbl MUKpoOIUIacTuKa. JoctymnHo: https://ecomas-
ter.ru/news/voz-nashyol-v-vode-chasticy-mikroplastika

Progress report. International Bottled Water Association. Available at:
https://issuu.com/ibwa/docs/ibwa_2019_progressreport_final

Savostikova O.N., Vodyanova M.A., Alekseeva A.V., Mamonov R.A. A
set of measures, enshrined in the legislation of the Russian Federation,
aimed at ensuring chemical safety. Mezhdunarodnyy zhurnal prikladnykh i
Sfundamental’nykh issledovaniy. 2019; (6): 91-5. (in Russian)

Tukur A., Sharp L., Stern B., Tizaoui C., Benkreira H. PET bottle use
patterns and antimony migration into bottled water and soft drinks: the
case of British and Nigerian bottles. J. Environ. Monit. 2012; 14(4): 1237—47.
https://doi.org/10.1039/c2em10917d

Bhunjun A. How many plastic bottles are wasted every day? Available
at: https://metro.co.uk/2018/02/06/how-many-plastic-bottles-are-wasted-
everyday-7291184/

Plastics Europe 2020 Plastics — the Facts 2019. An Analysis of European
Plastics Production, Demand and Waste Data. Brussels, Belgium. Available
at: https://www.plasticseurope.org/download_file/force/3183/181

Coniglio M.A., Fioriglio C., Lagana P. Non-Intentionally Added Substances
in PET-Bottled Mineral Water. Springer International Publishing; 2020.
Sheveleva O.V. A word in defence of PET bottles. Tverdye bytovye otkhody.
2014; (8): 58—60. (in Russian)

Jeddi M.Z., Rastkari N., Ahmadkhaniha R., Yunesian M. Endocrine
disruptor phthalates in bottled water: daily exposure and health risk
assessment in pregnant and lactating women. Environ. Monit. Assess. 2016;
188(9): 534. https://doi.org/10.1007/s10661-016-5502-1

Magdich A. Reusable stainless steel bottle for transporting and storing liquids.
Patent RF Ne 194974 Ul; 2020. (in Russian)

Hamade R., Hadchiti R., Ammouri A. Making the environmental
case for reusable PET bottles. Procedia Manuf. 2020; 43: 201-7.
https://doi.org/10.1016/j.promfg.2020.02.137

Marcela Melo Cardozo 1., Pereira Dos Anjos J., Oliveira Campos da Rocha F.,
de Andrade J.B. Exploratory analysis of the presence of 14 carbonyl compounds
in bottled mineral water in polyethylene terephthalate (PET) containers. Food
Chem. 2021; 365: 130475. https://doi.org/10.1016/j.foodchem.2021.130475

. Filella M. Antimony and PET bottles: Checking facts. Chemosphere. 2020;

261: 127732. https://doi.org/10.1016/j.chemosphere.2020.127732

Guart A., Bono-Blay F., Borrell A., Lacorte S. Migration of plasticizers
phthalates, bisphenol A and alkylphenols from plastic containers and
evaluation of risk. Food Addit. Contam. Part A Chem. Anal. Control. Expo. Risk
Assess. 2011; 28(5): 676—85. https://doi.org/10.1080/19440049.2011.555845

. Welle F., Franz R. Migration of antimony from PET bottles into

beverages: determination of the activation energy of diffusion and
migration modelling compared with literature data. Food Addit. Contam.
Part A Chem. Anal. Control. Expo. Risk Assess. 2011; 28(1): 115-26.
https://doi.org/10.1080/19440049.2010.530296

. Chapa-Martinez C.A., Hinojosa-Reyes L., Hernandez-Ramirez A., Ruiz-

Ruiz E., Maya-Treviio L., Guzmdn-Mar J.L. An evaluation of the
migration of antimony from polyethylene terephthalate (PET) plastic
used for bottled drinking water. Sci. Total Environ. 2016; 565: 511-8.
https://doi.org/10.1016/j.scitotenv.2016.04.184

. Allafi A.R. The effect of temperature and storage time on the

migration of antimony from polyethylene terephthalate (PET) into
commercial bottled water in Kuwait. Acta Biomed. 2020; 91(4): ¢2020105.
https://doi.org/10.23750/abm.v91i4.8463

17.

20.

21.

22.

23.

24.

25.

26.

27.

Gomza M.M., Skripchenko A.E. Expertise of polymeric consumer
packaging safety. In: Proceedings of the International Scientific-Practical
Conference «Interdisciplinary Integration as a Driver of Scientific Progress»
[Sbornik materialov Mezhdunarodnoy nauchno-prakticheskoy konferentsii
«Mezhdistsiplinarnaya integratsiya kak dvigatel” nauchnogo progressa»|.
Novosibirsk; 2020: 82—8. (in Russian)

Keresztes S., Tatar E., Czégény Z., Zéray G., Mihucz V.G. Study
on the leaching of phthalates from polyethylene terephthalate bottles
into mineral water. Sci. Total FEnviron. 2013; 458—460: 451-8.
https://doi.org/10.1016/j.scitotenv.2013.04.056

. Zaki G., Shoeib T. Concentrations of several phthalates contaminants

in Egyptian bottled water: Effects of storage conditions and
estimate of human exposure. Sci. Total Environ. 2018; 618: 142—50.
https://doi.org/10.1016/j.scitotenv.2017.10.337

Xu X., Zhou G., Lei K., LeBlanc G.A., An L. Phthalate esters and
their potential risk in PET bottled water stored under common
conditions. [Int. J. Environ. Res. Public Health. 2019; 17(1): 141.
https://doi.org/10.3390/ijerph17010141

Becerra-Herrera M., Arismendi D., Molina-Balmaceda A., Uslar J., Manzo V.,
Richter P., et al. Initial phthalates fingerprint and hydrochemical signature
as key factors controlling phthalates concentration trends in PET-
bottled waters during long storage times. Food Chem. 2022; 372: 131248.
https://doi.org/10.1016/j.foodchem.2021.131248

Fasano E., Bono-Blay F., Cirillo T., Montuori P., Lacorte S. Migration
of phthalates, alkylphenols, bisphenol A and di (2-ethylhexyl)
adipate from food packaging. Food Control. 2012; 27(1): 132-8.
https://doi.org/10.1016/j.foodcont.2012.03.005

Mukhopadhyay M., Jalal M., Vignesh G., Ziauddin M., Sampath S., Bharat G.K.,
et al. Migration of plasticizers from polyethylene terephthalate and low-
density polyethylene casing into bottled water: a case study from India. Bull.
Environ. Contam. Toxicol. 2022. https://doi.org/10.1007/s00128-022-03474-x
Gonsioroski A., Mourikes V.E., Flaws J.A. Endocrine disruptors in water and
their effects on the reproductive system. Int. J. Mol. Sci. 2020; 21(6): 1929.
https://doi.org/10.3390/ijms21061929

Biscardi D., Monarca S., De Fusco R., Senatore F., Poli P., Buschini A.,
et al. Evaluation of the migration of mutagens/carcinogens from PET
bottles into mineral water by Tradescantia/micronuclei test, Comet assay
on leukocytes and GC/MS. Sci. Total Environ. 2003; 302(1-3): 101-8.
https://doi.org/10.1016/s0048-9697(02)00349-2

Zelenkin S.E., Shur P.Z., Ulanova T.S., Karnazhitskaya T.D., Khoroshavin V.A.,
Ukhabov V.M. Health risk assessment of phthalates intake with milk packed
in polymeric and polymer-containing containers. Analiz riska zdorov’yu. 2018;
(1): 32—8. (in Russian)

Zelenkin S.E., Suvorov D.V. Substantiation of acceptable daily dose
of phthalates at intake with milk as criterion of ecological safety. In:
Proceedings of XI All-Russian Scientific- Practical Conference with International
Participation. «Health Risk Analysis-2021 External Environment, Social,
Medical and Behavioral Aspects. Together with the International Meeting on
Environment and Health RISE — 2021» [Shornik Materialov XI Vserossiyskoy
nauchno-prakticheskoy konferentsii s mezhdunarodnym uchastiem. «Analiz riska
zdorov’yu-2021. Vneshnesredovye, sotsial’nye, meditsitsinskie i povedencheskie
aspekty. Sovmestno s mezhdunarodnoy vstrechey po okruzhayushchey srede i
zdorov’yu RISE — 2021»]. Perm’; 2021: 73—81. (in Russian)

530

TMTUEHA U CAHUTAPUS ¢« Tom 101 « N2 5 « 2022



https://doi.org/10.47470/0016-9900-2022-101-5-527-531

FOOD HYGIENE

Review article

28.

29.

30.

31.

32.

33.

Chakraborty P., Shappell N.W., Mukhopadhyay M., Onanong S.,
Rex K.R., Snow D. Surveillance of plasticizers, bisphenol A, steroids
and caffeine in surface water of River Ganga and Sundarban wetland
along the Bay of Bengal: occurrence, sources, estrogenicity screening
and ecotoxicological risk assessment. Water Res. 2021; 190: 116668.
https://doi.org/10.1016/j.watres.2020.116668

Kankanige D., Babel S. Smaller-sized micro-plastics (MPs) contamination
in single-use PET-bottled water in Thailand. Sci. Total Environ. 2020; 717:
137232. https://doi.org/10.1016/j.scitotenv.2020.137232

Tukur A. Antimony and acetaldehyde migration from Nigerian and British PET
bottles into water and soft drinks under typical use conditions. Concentration of
migrants and some trace elements in polyethylene terephthalate and in bottled
contents: Diss. Bradford; 2012.

Manuilov A.M., Martynov A.V. The analysis of the threat of reusing pet
bottles for the storage of drinking water. Annals of Mechnikov’s Institute. 2017,
(4):26-32.

Jayaweera M., Perera H., Bandara N., Danushika G., Gunawardana B.,
Somaratne C., et al. Migration of phthalates from PET water bottle in events
of repeated uses and associated risk assessment. Environ. Sci. Pollut. Res. Int.
2020; 27(31): 39149—63. https://doi.org/10.1007/s11356-020-09925-4

Water W. Bottled water myths: separating fact from fiction. Practical
Gastroenterology. 2007.

34.

35.

36.

38.

39.

Oliphant J.A., Ryan M.C., Chu A. Bacterial water quality in the personal
water bottles of elementary students. Can. J. Public Health. 2002; 93(5):
366—7. https://doi.org/10.1007/BF03404571

Winkler A., Santo N., Ortenzi M.A., Bolzoni E., Bacchetta R., Tremolada P.
Does mechanical stress cause microplastic release from plastic water bottles?
Water Res. 2019; 166: 115082. https://doi.org/10.1016/j.watres.2019.115082
Schymanski D., Goldbeck C., Humpf H.U., Fiirst P. Analysis of
microplastics in water by micro-Raman spectroscopy: Release of plastic
particles from different packaging into mineral water. Water Res. 2018; 129:
154—62. https://doi.org/10.1016/j.watres.2017.11.011

Bach C., Dauchy X., Severin 1., Munoz J.F., Etienne S., Chagnon M.C.
Effect of sunlight exposure on the release of intentionally and/or non-
intentionally added substances from polyethylene terephthalate (PET)
bottles into water: chemical analysis and in vitro toxicity. Food Chem. 2014;
162: 63—71. https://doi.org/10.1016/j.foodchem.2014.04.020

Garcia-Gil A., Garcia-Mufioz R.A., McGuigan K.G., Marugan J. Solar
water disinfection to produce safe drinking water: a review of parameters,
enhancements, and modelling approaches to make SODIS faster and safer.
Molecules. 2021; 26(11): 3431. https://doi.org/10.3390/molecules26113431
WHO found microplastic particles in the water. Available at:
https://ecomaster.ru/news/voz-nashyol-v-vode-chasticy-mikroplastika
(in Russian)

Gigiena i Sanitariya (HYGIENE & SANITATION, RUSSIAN JOURNAL). Volume 101, Issue 5, 2022

531



