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AnnHoTanus. Llens JaHHOIO UCCIIEI0BAHMS 3aK/IFOYAETCs B BBIABJICHNUH IIPUYMH O00oMOaka KoHcepBOB «CaiiaT «/{abHEeBOCTOYHBII U3 MOPCKOM KarrycTel». B
pamMKax paboThl OBUIM TMPOBEIEHBI HCCIIENOBAHKS KOHCEPBOB I10 OOLICTIPUHATHIM METOAMKAM HCIBITAHUS Ha TEPMETHYHOCTh, HA IMPOMBIILICHHYIO
CTEPUIIBHOCTD, & TAK)KE HMCCIIEIOBAHMS JIAKOKPACOYHOTO MOKPHITHS KOHCEPBOB C TOTOBBIM KOHCEPBHUPOBAHHBIM IPOAYKTOM H OIPEICICHUS XUMHUYECKON
YCTOMYMBOCTH JKECTSHOW Tapbl, TOCTYNHMBIICH HAa IPOW3BOJACTBO JAHHOM MPOAYKUHMK. [IpOIEMOHCTPUPOBAHBI HAPYIICHHUS JIAKOKPACOYHOTO TOKPBITHS
JKECTSIHOM Tapbl ¢ KOHCEPBUPOBAHHOW MPOAYKIMEH M JKECTSHOM Tapbl TOCIE CTEPUIIM3ALMK ¢ MOACIBHBIME cperamu. [10 pesynbraraM MpOBEICHHBIX
HCIIBITAHUHM YCTAHOBJIEHO, YTO KOHCEPBBI COOTBETCTBYIOT TPEOOBAHMSAM IPOMBIIIIEHHONW CTEpUIBHOCTH. OQHAKO IPUYMHOM O0MOaka KOHCEPBHPOBAHHOM
nponykimn «Canar «/{anbHEeBOCTOUHBII» M3 MOPCKOW KaIyCThD) SIBIISETCS HAKOILUICHHUE ra3000pa3sHOro BOAOPO/A, BBIICIISIOLICIOCS TIPY KOHTAKTE 3aJIMBKH,
coleprKalliell B COCTaBe YKCYCHYIO KHCIIOTY, C IOBEPXHOCTHIO METalIa. DTO MPOUCXOIUT BCJIEACTBUE PA3pPYIIEHHUs JIAKOKPACOYHOTO HOKPBITHS BHYTPEHHEN
TOBEPXHOCTH. Pa3pylleHne JIAKOKPAaCOYHOTO IMOKPBITHS TAKKE SBISICTCS NMPUYMHON KOPPO3UM BHYTPEHHEH MOBEPXHOCTH OAHOK C KOHCEPBHPOBAHHOM
npoxykimei. [TpuunHOi pa3pylieHns JIJAKOKPACOYHOIO TOKPBITHS SBISIETCS CKiamadarast nedopMaiys MeTaia, MPUBOIAIIAS K HAPYLICHHUIO aare3udl U
MEXaHUYECKUM TTOBPEXKICHUSM JIAKOKPACOYHOTO TTOKPBITHSL. BaKHO OTMETHTB, YTO TaKWE MOBPEKICHHUS MOTYT CYIECTBEHHO CHIKATh CPOK XPaHEHHs U
0€30MacHOCTh KOHCEPBOB. J[JIs TIPENOTBpAICHHsT BO3MOKHOM TIOPYM KOHCEPBOB HM3-32 XUMHYECKOro O0MOaka HeOOXOIMM TIIATEIIBHBIA BXOIXHON KOHTPOIb
JKECTSIHOM Tapbl HA IPEANPUSITHN. Takoi KOHTPOJIb MO3BOJIMT CBOEBPEMEHHO BBISIBIIATH JIe(DEKThI 1 00ECIIEYMBATh BEICOKOE Ka4eCTBO TOTOBOM MPOMYKIMH, YTO
B CBOIO OYe€pe/ib IMOBBICHT JIOBEPUE TOTPEOUTENICH K JAHHOM JIMHEHKe KOHCepBOB. KpoMe TOro, pe3yisrarTbl MCCIICNOBaHHsS MOTYT ObITh MOJE3HBI IS
JTAJIbHEHIMX pa3pabOTOK B 00JIACTH YIIAKOBKU M XPAHEHHsI KOHCEPBUPOBAHHBIX NPOIYKTOB.

KarwueBble cjioBa: KOHCEPBBI, 0aHKH (Tapa), MOACIBHBIE CpeJibl, 00MOaX, KOPPO3Us, MUKPOCKOITHSI, IIPOMBILIICHHAS CTEPUIILHOCTb.

Analysis of the actual causes of canned seaweed bombage
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Abstract. The objective of the study is to investigate the reason for the bombing of canned food “Far Eastern salad from seaweed". Studies of canned food
according to generally accepted methods of testing for tightness, for industrial sterility, studies of the paint coating of canned food with a finished canned product
and determination of the chemical resistance of tin containers used to produce these products. Violations of the paint coating of tin containers with canned products
and tin containers after sterilization with model media are clearly demonstrated. According to the results of the tests, it was found that canned food meets the
requirements of industrial sterility and the reason for the bombing of canned products "Far Eastern Salad from seaweed" is the accumulation of hydrogen gas
released upon contact of the filling containing acetic acid with the metal surface due to the destruction of the paint coating of the inner surface. The destruction of
the paintwork is also a cause of corrosion of the inner surface of cans with canned products. The reason for the destruction of the paintwork is the folded
deformation of the metal, which leads to a violation of adhesion and mechanical damage to the paintwork. To prevent possible spoilage of canned food due to
chemical bombing, careful entrance control of tin containers at the enterprise is necessary.

Keywords: canned food, cans (containers), model media, bombage, corrosion, microscopy, industrial sterility.

Beenenue Yame a1 KOHCEPBUPOBAHUS  BBIOMPAIOT

CJIOKHO TPENCTABATH COBPEMEHHBI MUD xKecTsHyo Tapy. OCHOBHas npvo6neMa €€ HCIIOJIb-

63 KOHCEPBHPOBAHHOH POAYKLUH, TeM Golee 30BaHUsI — arPECCUBHOE BO3/ICHCTBUE, TIPOUCXOJIS-
ceifuac HaOJIOAAETCS OTPOMHBIM CIIPOC Ha MPO- miee IMpH  KOHTAKTC IHUINCBBIX MHIPEANCHTOB
nykumio 3 Bogopocieii [1]. Jlamunapust 6orara C JAKOKPACOYHBIM  TOKPBITHEM  ITOBEPXHOCTH

O6anku. U B cmydae HEKaueCTBEHHOTO BHYTPEH-

MHHCPAJIaM U MUKPOIJICMCHTAMHU — ﬁOﬂ, JKEIIE30, .
HCr'0 MOKPBITUA BO3MOXKCH XUMUUYCCKUU Oombak

K06a.HBT, Mapraieu 1 Apyrue, a TakokK€ BUTaMMHaMU —

A,B; ,B; .B; 2 ,CuE [2]. Ha nepepabarbiBaroriie KOHCCPBOB [4’12_1§]' .
IPEPHATHS. OHA IPUXOUT B CyXOM HIIH 3aMOPO- Xumudeckuit 60MOax IpecTaBiIseT co0oi
JKeHHOM Bujie. Jlajee UeT MoAroToBKa K KOHCep- TPOLIECC HAKOIUICHHS. BOAOPOJA BHYTPH OaHKH,

BbI3BAaHHBIA B3aMMOJEHCTBUEM KHUCIJIOT, COJEpKa-

BUPOBAHUIO, MNOPHUOHHUPOBAHHUC, TI'CPMCETHU3AlUA, .
IMUXCA B KOHCEPBUPYEMOM IIPOAYKTE, C KECCTIHOU

MoOiika 3aKaTaHHbIX 6aHOK, " HAIIpaBJICHUC

Ha crepunmsanmio [3,9-11]. HOBEPXHOCTBIO. JIaHHBIA HpoLEce, KaK MPaBMIIO,
CONPOBOKIAETCA KOPPO3UEH MeTajlia, BblIEIEHHEM
Jlist uuTHpOBaHUs For citation
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BOAOPOJa, YXyAUIEHHEM KayecTBa MPOAYKTa U yIpo-
300 Oe3omacHOCTH ToTpeduTersiM mpoaykra [5,16].
Haxkormienre ra3a MOJKET IPHBECTH K B3pbIBY OaHKH
1 00pa30BaHMIO TOKCHYHBIX BemecTB. ClieyeT oTMe-
TUTB, YTO 3TO SBJICHHE Pa3BHBACTCS MOCTEHNECHHO
Y CTAaHOBHTCS 3aMETHBIM TOJIBKO HPH JUTUTEIHHOM
XpaHeHuu uzaenus [5, 6,17-19].

B3nytre KOHIIOB OaHKM KOHCEPBOB TaKXKe
BO3MOXHO U3-3a Pa3BUTH ra3zoo0pasyroniei
MHUKPOQIIOpPHI B IPOAYKTE, KOTOPAst OCTANIaCh KH3-
HECIIoco0Ha MOCIe CTePHIIN3AUH KOHCEPBOB, TaK
MPOSIBIIIETCS ~ MUKPOOHOJNOTMYECKUH  GomOax.
WNnoentndukaums XMMHIECKOTO ¥ MUKPOOHOJIOTH-
YEeCKOTro BUIOB O0MOaka MMEET CBOM TPYIHOCTH,
HEOOXOUMBI OJHOBPEMEHHBIC MHKPOOHOJIOTHYC-
CKHE WCCIICIOBAHHUS KOHCEPBOB H MCCIEIOBAHUS
cocrostHus Tapsl [7, 8, 20].

Leas padoTbl — BHISIBICHHE NPUYUHA
OoomOaxxa KoHcepBoB «Camar «J/lambHEeBOCTOUHBIID)
13 MOPCKOH KaIlyCThD».

MartepuaJibl U METOABI

OOBEKTOM  HCCIENOBAHUN  TIOCITY KHITH
Oarky Ne 5 ¢ KOHCEpBHUPOBaHHOM TpoyKiwier «Camar
«/lanpHEBOCTOUHBII» U3 MOPCKOM KallyCThI»; JaTa
n3rotoBinenns KoHcepBoB — 06.03.23; wu Oanku
METAJUINYECKUE 1IeTIbHbIC I KOHCEPBOB, 0003Ha-
genne mo 'OCT 5981-2011 — Ne 5; usrorosnena
u3 Oenoit koncepsHoit xxectr KK |; makokpacoy-
HOE€ TIOKPHITHE BHYTPEHHEW ITOBEPXHOCTH — CH-
crema «DI1-5147 + DI1-547» (5,0 r/m? + 4,0 r/m?);
JIAKOKPACOYHOE MOKPBITHE HAPY>KHOM MOBEPXHOCTH —
nak DI1-547 (7,0 r/m?). MUKpOOHOIOrMIeCKHE UCCIIE-
JOBaHUsSI KOHCEPBHPOBAHHBIX NPOIYKTOB OBUIH
OCYIIECTBIICHBI B COOTBETCTBUHU C TPEOOBAaHHAMHU
I'OCT 30425-97 «KoncepBbl. MeTon onpeaeneHust
MPOMBILIIEHHOH cTepuiibHOCTHY». Kpome Toro, Obiia
MPOBE/IEHa OIIEHKa TepPMETHYHOCTH YIAKOBKH CO-
rimacHo [OCT 8756.18-2017 «KoHcepBbl. MeTob
OIpeleNieHUsT BHEIIHETO BHJA, TePMETHUYHOCTU
YIIaKOBKM M COCTOSIHUSI BHYTPEHHEH MOBEPXHOCTU
YIaKOBKW». Bce ucnbITanus IpoBOAMIINCE Ha 0a3e
Oakrepuosiornyeckoir  nadoparopun OO0 «PK3-
BxycHbIe KOHCEpBBD), pacloNIoKEHHOH B ropozie Psizann.

AHanmu3 BHENIHETO BHJA W COCTOSIHUS TIO-
BEPXHOCTEH OCYIIECTRIISIICS KaK BU3yaIbHO, TaK U
C MPUMEHEHUEM ONITHYECKOT'0 CTEPEOMUKPOCKOIIA
TSZ-3590S FA Bino. XuMudeckasi ycTOWYHBOCTh
Jlakokpaco4yHoro mokpbitus — mo 'OCT 5981-2011
«baHKM W KPBIIKM K HUM METaJUIMYECKUE IS
KOHCEPBOBY», ObIIIM BEIOPAHBI CIIEIYIOLIHE MOAETb-
HBIE CpEJIbl: TUCTHILTUPOBaHHAas BoJia, 3% pacTBop
nuieBor conu, 3% pacTBOp YKCYCHOM KHCIOTHI;
pacTBOp, coiepxamuii 2% TMINEBON coaM U
2% ykcycHo# kucIOThl. ITogbop ObLI ¢ yueToM
COCTaBa KOHCEPBUPOBAHHOM MIPOAYKIIUH.
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O1eHKa COCTOSHUS JIAKHPOBAHHOW TOBEPX-
HOCTH TIOCJIC HCTIBITAHUS TPOBOIMIIACH BU3YAIBHO,
C IPUMEHEHHEM CTEepPeOMHUKpOcKomna. MccnenoBanus
MIPOBOIMIINCE B HIoje — HOsiOpe 2023 T.

Pe3yabTaThl H 00Cy:KIEHHE

KoHcepBbI U3 MOPCKOH KaIlyCThl OBUTH HC-
cienoBanbl Ha cootBerctBue ['OCT 30425-97
«KoncepBbl. Mertoy omnpe/ieficHus] TIPOMBIIIUICHHON
crepmitbHOCTHY. OOpasnbl OBUTH OIIEHEHBI Ha Tep-
METHYHOCTh YINAaKOBKH, JTaJiee TOABEPrajiuch BbI-
JIep’KKe He MeHee 5 cyTOoK B TepMoctare ipu 37 °C,
3aTeM HCCIICIOBAaHUIO Ha OTCYTCTBUE TPeOyeMOoro
TepeyuHsT MUKpOOpraHn3moB. [lonydeHHble naHHbBIC
OTpakeHbI B TabuuIe 1.

Ta6nuna 1.
Pe3ynbratre! nccinenoBaHui KOHCEPBOB U3
MOPCKOM KamycThl

Table 1.
Results of research on canned seaweed
Ilokazarenp Tpebyemsie DaKTUUECKU
Index 3HAYCHUS € 3HAUCHHUS
Required values | Actual values
I'epmeTruHOCTD HE HapylleHa
Airtightness intact
Cnopoo0pa3ytorye HE JOITyCKAIOTC | OTCYTCTBHE B
MA®AHEM rpynn aB1r(cm®) 11 (c™m®)
B. cereus n not allowed in 1 noneinlg
B. polymyxa g (cm®) (cm?)
Spore-formin
MAFANM of the
groups B. cereus and
B. polymyxa groups
Cnopoo0Opas3ytoiye <11 KOETr)
MA®AHEM rpynmst
B. subtilis
Spore-forming
AFANMs of B.

subtilis
Meso¢dunbHbie HE JIOITyCKAaIOTC
KJIOCTPUIUN sB 11 (cM?)

not allowed in 1
g (cm?)

C. botulinum u (umn)
C. perfringes
Mesophilic clostridia
of C. botulinum
and/or C. perfringes
Me3oduibHbIe
KJIOCTPpUANH, KpOME
C. botulinum u (umm)
C. perfringes
Mesophilic clostridia
other than C.
botulinum and/or C.
perfringes.
Hecnopoo6pasyrorin
€ MUKPOOPTaHNU3MBI,
B TOM YHCJIC
MOJIOYHO-KHCJIBIC
rpudsl, u (1H)
IIJICCHCBBIC I‘pI/I6LI, u
(i) APOIKIKH)
Non-spore-forming
microorganisms,
including lactic acid
fungi and/or mold
fungi and/or yeasts)
Criopoo0Opa3yroliue HE
TepMO(iJI/IJH;HI;Ie JOITYyCKaroTCs B
a3po0HbIE 1 I r(c™m®)
aHa’poOHBIE
MHMKPOOPTraHU3MBbI
Spore-forming
thermophilic aerobic
and anaerobic
microorganisms

OTCYTCTBHUE B
It (c™md)
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UccnenoBanna monareepamnn, uro «Canat B tabnure 2 yka3aHbl pe3ynbTaThl HCCIEN0-
«JlambHEBOCTOUHBIN» W3 MOPCKOHW  KamycThD» BaHM BU3YaIbHBIX XapaKTEPUCTUK HCCIIEAYEMbIX
COOTBETCTBYET TpPEOOBaHUSM TPOMBIILICHHON 00pasIos.

CTEPUIIBHOCTH KOHCEPBOB. B tabnmre 3 oTpakeHsI pe3yabTaThl UCCIIe-

JTIOBaHMSI XUMHUYECKON CTOMKOCTH 00pa3IoB.

O6pasen
Sample

Tabnuma 2.
Buenrnuit BUO U COCTOSTHHUEC HOBCpXHOCTeﬁ HCCJICAYCMBIX KOHCCPBHBIX 0aHOK
Table 2.
Appearance and condition of surfaces of the examined cans
Pesynbrar
Result

banku Ne 5
Tincan Ne 5

HapyxHasi mOBepXHOCTb. JIAKOKPaCOYHOE MOKPHITHE PaBHOMEPHOE, CIUIOLIHOE, 0€3 BUANMBIX MEXaHHYECKUX
HOBpe)K,I[eHI/II‘/'I. Ha 6oxoBoii TOBEPXHOCTU OTHYCTIMBO BBIPAXKCHLBI MNOAIICHOYHBIC JIMHUA IUIACTHYCCKOM
nedopmarnuu. B BepxHell wactu Kopmyca mMmeeTcs aedopMalys MeTaula B BHAEC NPOAOJBHBIX CKIIAIOK.
BHyTpeHHHH NOBEPXHOCTh. J'IaKOKpacquoe TIOKPBITUE PAaBHOMEPHOE, CIUIOUIHOEC, 0e3 BUAUMBIX MCXaHHYCCKHUX
moBpekAeHU. B BepxHeil uyacTm kopmyca mMeercs AedopMais MeTaula B BHAE NPOJOJNBHBIX CKIAIOK
(pucyHok 1). MuKkpockonus: 1o MecTaM MOPIIMH — JeeKThl MOKPHITHS B BHJIE PAa3pbIBOB M OTCIOCHHH IO
MeTaiia (PUCYHOK 2).

Exterior surface. The paint coatin% is uniform, continuous, without visible mechanical damage. On the side surface
there are distinct sub-film lines of plastic deformation. In the upper part of the case there is metal deformation in
the form of longitudinal folds. Interior surface. The paint coating is uniform, continuous, without visible
mechanical damage. In the upper part of the case there is metal deformation in the form of longitudinal folds
(Figulr(eFl). Mizc)roscopy: at the places of wrinkles - coating defects in the form of tears and delaminations to the
metal (Figure 2).

banku ¢

TPOTyKIMEN
In cans with

products

VImeroTcst Ipu3HAKK M30BITOYHOTO AaBJICHUS] BHYTpU OaHKU (OoMOaka) — KpBIIIKa U JHO B3IAYTHI, IPH HAKATUH
He BhaBnuBaroTcs. [IpusHaky pasrepmernsanu (Tedb, MOTEKH U T. I.) OTCYTCTBYIOT. HapyKHas MOBEPXHOCTb.
JlakokpacoyHoe MOKpHITHE 00JaJaJo0 pPaBHOMEPHOH M CIUIOIIHOM CTPYKTYpOH, HE WMENO BHIUMBIX
MexaHu4deckux nedextoB. B 061acTu moj miieHKoi (UKCHPOBAIOCh MOTEMHEHHE, PACTIOI0KEHHOE BJIOJIb IMHHI
IUIACTHYECKOU z[eq)opMaunn, OJHAaKO LEJIOCTHOCTD JIAKOKPACOYHOTI'O CJI0s1 COXPAaHAJIOCh.

BuyTpennss noBepxHOCTbh. JIakOKpacO4HOE MOKPBITUE PAaBHOMEPHOE, CIIOLIHOE. [IOKphITHE HA M KPBILKU
TJIaagKoce, 0e3 BUIUMBIX I[e(l)eKTOB. HOKpLITI/Ie Ha O0KOBOM TOBEPXHOCTHU HIEPOXOBATOE, B BerHefI 4aCTHu UMCIOTCA
BBIpKCHHBIE MTOTEMHEHHUSI 1 KOPPO3HOHHBIE MOPaXEHUSI. MUKPOCKONHS: Ha OOKOBOH HMOBEPXHOCTU UMEIOTCS
Pa3phbIBLI JJAKOKPACOYHOT'O MMOKPLITUA N0 METaJljia.

There are signs of overpressure inside the can (bombage) - the lid and bottom are bloated, when pressed, they are
not pressed in. There are no signs of depressurization (leaks, drips, etc.). Exterior surface. The paint coating had
a uniform and continuous structure and no visible mechanical defects. In the area under the film there was
darkening along the lines of plastic deformation, but the integrity of the paint layer was preserved.

Interior surface. The paint coating is uniform, continuous. The coating on the bottom and lid is smooth, without
visible defects. The coating on the side surface is rough, there are pronounced darkening and corrosion lesions in
the upper part. Microscopy: on the side surface there are tears of the paint coating to the metal.

Pucynox 1. BHyTpeHHss HoBepXHOCTH Oanku Ne 5
Figure 1. Inner surface of can No.5

1 M (x14)

PI/IC}’HOK 3. P a3PYIICHUE JIAKOKPACOYHOT'O MMOKPBITU U
KOppOo3us IOCJC CTCPUIM3alluu B LlHCTHHJIHpOBaHHOfI
BOJIE

Figure 3. Destruction of paint coating and corrosion
after sterilization in distilled water

Pucynok 2. Pa3pbIBbl JIAKOKPACOYHOTO IOKPBITHS

B 30HE MOPIIIMH

Figure 2. Paintwork cracks in the wrinkle area
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Tabnuna 3.
XuMugeckasi yCTOHIHBOCTH 00pasIioB
Table 3.
Chemical resistance of samples

MOZ[GJ'II:HaSI cpena
Substance

COCTOSIHI/Ie HOBerP_IO_CTI/I TIOCJIC UCIIBITAHUSA
Surface condition after the test

JII_/IC”_FI/IJ'IJ'II/IPOBaHHaH BOIa
Distilled water

OOuIbHBIE KOPPO3UOHHBIC TTOPAKEHUS C BU3YAJIbHBIMU ITPU3HAKAaMU HApyHICHUS HEJIOCTHOCTH
JIaKOKpPAaCO4YHOT'O0 TIIOKPBITHUSA B 30HC CKJ'IaI[‘IaTOﬁ /:[e(bopMauI/m; CAUHHUYHBIC TOYCYHBIC
KOPPO3HOHHBIC MOPAXKEHUA I10 OCTaJILHOI OOKOBOM TIOBEPXHOCTHU HOBerHOCTL JHa — 0e3
BU3YAJIbHBIX H3MEHCHUH

MquOCKOnu}lZ B 30HC CKﬂaﬂ‘IaTOﬁ I[e(bopMaL[I/II/I — MHOKECTBCHHBIE KOPPO3UOHHBIC
HOpaKCHHUS, Pa3pyLICHUE JTAKOKPACOYHOTO TTOKPHITHS (PUCYHOK 3).

OOuIbHBIE KOPPO3UOHHBIC TTOPAKEHUS C BU3YAJIbHBIMU ITPU3HAKAaMU HApyHMICHU HEJIOCTHOCTH
JIaKOKpAaCO4YHOT'0 TIIOKPBITHSA B 30HE cmaz(‘{aToﬁ Z[e(I)OpMaLH/II/I; CANHUYHBIC TOYCUYHBIC
KOPPO3UOHHBIC TTOpaKEHUA 110 OCTaJILHON OOKOBOM TOBEPXHOCTHU HOBerHOCTL JHA — 0e3
BU3YAJIbHBIX H3MEHCHUH

MI/IKPOCKOHI/IHZ B 30HC CKJ‘Ia}:[‘iaTOﬁ I[e(l)opMaI_[I/II/I — MHOXCECTBCHHBIC KOPPO3MOHHBIC
HOpakKeHHUs1, pa3pylIeHHE JJAKOKPACOYHOTO TOKPHITHS (PUCYHOK 3).

Abundant corrosion lesions with visual signs of a violation of the integrity of the paintwork in
the zone of folded deformation; single point corrosion lesions on the rest of the lateral surface
of the bottom surface — without visual changes

Microscopy: in the area of folded deformation, there are multiple corrosion lesions, destruction
of the paintwork (Figure 3).

Abundant corrosion lesions with visual signs of a violation of the integrity of the paintwork in
the zone of folded deformation; single point corrosion lesions on the rest of the lateral surface
of the bottom surface — without visual changes

Microscopy: in the area of folded deformation, there are multiple corrosion lesions, destruction
of the paintwork (Figure 3).

3% pacTBOp MUIIEBON COMH
3% food salt solution

OOubHBIE KOPPO3UOHHBIE TTOPAKEHHS C BU3YATbHBIMU TPH3HAKAMH HAPYILICHUS LEJIOCTHOCTH
JIAKOKPACOYHOI'0 TIIOKPBITUA B 30HC CKJIa,I[‘{aTOﬁ ,I[eq)OpMaL[I/II/I; CONHHUYHBIC TOYCYHBIC
KOPPO3UOHHBIE MOPaKEHHUS MO OCTaJIbHOHW 00KOBOI moBepxHOcTH [loBepxHOCTH mHA — O€3
BU3YaAJIBHBIX H3MECHEHUH

Muxkpockonusi: B 30HE CcKIagdaTodl paedopMaluy — MHOXKECTBEHHBIE KOPPO3HOHHEIC
MOPaKEHHUS, Pa3pyIICHHE JAKOKPACOYHOTO TIOKPHITHS; IO OCTATbHOM OOKOBOH IIOBEPXHOCTH —
MPU3HAKH MOAIUICHOYHOI KOPPO3UH M0 MECTAM TOYCUHBIX MOpakeHHH (PUCYHOK 4).
Abundant corrosion lesions with visual signs of paint coating integrity disruption in the folded
deformation zone; single pitting corrosion lesions on the rest of the lateral surface Bottom
surface - without visual changes.

Microscopy: multiple corrosion lesions in the folded deformation zone, paint coating
destruction; on the rest of the lateral surface - signs of sub-film corrosion at the places of pitting
lesions (Figure. 4).

3% pacTBOp yKCYCHOH KHCIIOTBI
3% acetic acid solution

OTCcloeHHe JTaKOKPACOYHOTO MOKPBITHA W KOPPO3MWs B 30HE CKIaquaTod IedopMaiuu; Mo
OCTATFHOH  OOKOBOII ~ TIOBEPXHOCTH — IIEPOXOBATOCTh  JIAKOKPACOYHOTO  MOKPBITHS;
MOBEPXHOCTH [HA — 6e3 BU3yallbHBIX U3MEHEHHH (PUCYHOK 5).

Muxkpockonus: B 30He CKIaT4aToi AeopMalii — paspylIeHHE JTAKOKPACOYHOTO MOKPBITHS,
KOppo3Hs; B 30HE IIEPOXOBATOCTH — pPa3phIBBl JIAKOKPACOYHOI'O IIOKPBITHS, TOYEUYHBIE
KOPPO3UOHHBIE IOPAKCHHUS.

Paint coating delamination and corrosion in the area of folded deformation; on the rest of the
lateral surface - roughness of paint coating; bottom surface - no visual changes (Figure 5).
Microscopy: in the zone of folded deformation - destruction of paint coating, corrosion; in the
zone of roughness - breaks of paint coating, pitting corrosion lesions.

PactBop, coxepxarunit 2%
nuiieBoi conn u 2% ykcycHoi
KHCJIOTHI

Solution containing 2% table salt
and 2% acetic acid

HapymeHHe HEJIOCTHOCTH JIAKOKPACOYHOTI'O IOKPBITUA, IOTEMHEHUE U CIICABI KOPPO3UU B 30HE
CKJI1a14aToi gle(bopMauI/m; [0 OCTAJILHOW OOKOBOM IMOBEPXHOCTH — IIEPOXOBATOCTh
JIAKOKPACOYHOI'O IMOKPBITUA,; ITIOBEPXHOCTH IHA — 663 BI/ISyaJ'IbeIX I/I3MeHeHI/Iﬁ.

Mukpockomnus: B 30He CKiIaadaTtoi aedopManuy — paspylieHne JTaKOKPaCOYHOTO MOKPBITHS,
KOppO3usl; B 30HE LIEPOXOBATOCTH — Pa3pbIBbI JIAKOKPACOYHOI'O MOKPLITHS, MOAMJIECHOYHAS
KOppo3Hust (PUCYHOK 6)

Violation of integrity of paint coating, darkening and traces of corrosion in the zone of folded
deformation; on the rest of the lateral surface - roughness of paint coating; bottom surface -
without visual changes.

Microscopy: in the zone of folded deformation - destruction of paint coating, corrosion; in the
roughness zone - breaks of paint coating, sub-film corrosion (Figure 6).

Pucynok 4. Pa3pymnierne 1akoKpacogyHOT0 TOKPBITHS X KOPPO3uUs 1Mociie crepuim3annud B 3% pacTBope MUIIeBoi con
Figure 4. Destruction of paint coating and corrosion after sterilization in 3% solution of edible salt
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Pucynox 5. BHyTpeHHss oBepXxHOCTH OaHkU Ne 5 mocie crepuim3anuu B 3% pacTBOpe YKCYCHOM KHUCIIOTHI

Figure 5. The inner surface of jar No. 5 after sterilization in a 3% acetic acid solution

Pucynok 6. Pa3pyiieHne TaKOKpacOYHOTO MOKPBITHSL U KOPPO3HUs MOCIIEe CTEPHIIH3AIMN B pacTBope, comeprkamieM 2%

nuineBoit conu u 2% ykcyca

Figure 6. Destruction of paintwork and corrosion after sterilization in a solution containing 2% table salt and 2% vinegar

XKectsnas tapa Ne 5 He Bbigepxkana cTepu-
JIU3ALMIO B MOAEIBHBIX CPEAax U He COOTBETCTBYET
I'OCT 5981-2011 «baHKu 1 KPBIIIKA K HIM METALTH-
YyecKUe 11 KOHCEPBOB. TeXHUYecKue yCIoBUsD.

3akiIouyenue

[To pe3ynpTaTam MpOBEACHHBIX HCIIBITAHUN
YCTaHOBJICHO, YTO KOHCEPBBI MUKPOOHOJIOTHYECKH
CTEPWIbHBI U NPUYMHON OOMOaka KOHCEPBHPO-
BaHHOM mpoaykuuu «Canat «/{anbHeBOCTOYHBIIN
13 MOPCKOM KaIyCThI» ABJSIETCS HAKOTIJICHHE ra30-
00pa3HOro BOAOPOA, BBIACTSIOIIETOCS NMPH KOH-
TaKTe 3aJIMBKH, COJEPKAILIEH B COCTABE YKCYCHYIO
KHCJIOTY, C IOBEPXHOCTbIO METalla BCIEICTBUE
pa3pylLIeHHs JJAKOKPACOYHOT O MOKPBITHSI BHYTPEH-
HEel TIOBEPXHOCTH.

Paspy1envie TakoKpacOYHOTO MOKPBITHS TAKKE
SIBJISIETCS IPUYIMHON KOPPO3UH BHYTPEHHEHN MTOBEPXHO-
CTH OAHOK C KOHCEPBHPOBAHHOM MPOTYKIIHEH.

IIpyunHON pa3pylleHus] JaKOKPACOYHOIO
MOKPBITUSL  SIBJSIETCSl  CKJaguaTtas aedopmanus
MeTajljia, MPUBOJAIIAsS K HApYIIEHUIO aAre3ud U
MEXaHHYECKUM MOBPEXKICHUAM JAKOKPaCOYHOTO
nokpeitusi. [lpuunHO# ckinaguaTod nedopmarmn
SIBIIIETCS TIPEBBIICHUE TIPEJIENIa TEKYUECTH KECTH
IIpr ITaMIIOBKE. Bo3MokHBIMI npuYrHaMu JOCTU-
JKEHUS TIpeJiesia TEKyYeCTH JKECTH MPH IITaMIIOBKE
SABJIAIOTCA: HAPYHICHUEC TCXHOJIOIMU MITAMIIOBKH,
WCTIONb30BaHHNE HHU3KOIUIACTUYHOM >KECTH, HEOJHO-
POIHOCTH (PU3UKO-MEXaHUIECKUX CBOWCTB KECTH.

st mpenoTBpameHysi BO3MOXKHON MOpPYH
KOHCEPBOB HM3-32 XUMHUYECKOT0 OoMOaka Heo0Xo-
UM TIIATEIbHBIA BXOAHOW KOHTPOJIb >KECTSHOU
Tapel Ha IIPEANIPUATHH.
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