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This article presents microbiological study of canned vegetable snacks replaced with various cere-
als.Currently both abroad and in our country, regulatory documents and recommendations on ensuring quality
and safety of foodsare actively developed. The quality reduction and food spoilage may be related to biochemical
(fermentative) processes inherent to products themselves. As another important factor, influencing on this can
be microbiological contaminants.Miroorganisms constantly contaminates on surface of technological
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equipments, vegetables raw material and as a result they end up in canned food. Canned vegetable snacks are
ready meals, made from vegetables processedin various ways, that can be usedcold and heated. The main pur-
pose is studying microbiological indicators of canned vegetable snacks. According to the results of the study,
some types of microorganisms were found in the samples.

Key words: canned vegetables, buckwheat, millet, cereals, HACCP, critical points (KKT).

HUCCIEJOBAHUE BE3OIIACHBIX CIIOCOBOB ITPOU3BOACTBA OBOIIHbIX
3AKYCOYHBIX KOHCEPBOB C UCIIOJIb3OBAHUEM 3EPHOBBIX KYJIBTYP
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B oannoii cmamve npedcmagnenst MUKPOOUON0ZUYECKUE UCCIE006AHIE 0BOU{HBIX 3AKYCOUHBIX KOHCED-
606 C paznuyunLIMU Kpynamu. B nacmosawiee epems, Kak 3a pybexcom, max u 6 Hauiell cmpamne, akmugHo papa-
oamuiearomcs HOpMamueHsle OOKYMEHIMbL U PEKOMEHOAUUN NO obecneueHulo Kauecmea U 6e30nacHocmu nu-
weeblx npooykmos. CHudicenue Kauecmea u nopya RUWEEbIX NPOOYKHIO08 MOdCEem Oblmb 6bI36AHbL OUOXUMUYE-
CKuUMU (pepmenmamuenvimu) npoyeccamu, C6OUCHEEHHLIMU camum npodykmam. /Apyzum eaxcuvim haxkmo-
POM, GUAIOWUM HA IMO, AGTAIOMCA MUKPOOHbIEe KORmMmamunanmeul. MuKkpoopzanusmsl NOCMOAHHO KOHMAMU-
HUPYIOM C NO6EPXHOCHIBIO MEXHOI02UYECKO20 000PYO0BAHUSA, 060UHO20 CHIPbA U, 6 KOHEYHOM cueme, nona-
oaiom 6 Koncepewvl. QouyHble 3aKYCOUHbIE KOHCEPBLL — 20MO8ble O1100a, NPUZOMOBIEHHbLE U3 080Uiell, 00Pabo-
MAHHBIX PASTUYHBIMU CHOCODAMU, KOMOPbIE MOICHO UCNONBL306AMb 6 XON00HOM UNU HAZPENOM COCHIOAHUU.
OcHogHOIl 3a0aueil A671Aemca U3yueHue MUKPOOU0I02uLecKUX NoOKasameneil 060U{HbIX 3aKYCOUYHbIX KOHCEPEOE.
Ilo pe3ynomamam uccnedosanus 6 o0pazyax Ovlu 0OHAPYIHCEHBL HEKOMOPbIE 6UObL MUKDOOP2AHUZMOE.

KuaioueBbie ci10Ba: OBOIIHbIE 3aKyCOYHbIE KOHCEPBBI, rpeuka, mieHo, kpyma, XACCII,
kputnyeckue Touku (KKT).

JTOHII TAKBLIIAP KOJJAHBLIFAH KOKOHIC TOMTAFAM KOHCEPBLJIEPI
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bepinzen maranaoa ap mypai spcapmamen aimacmulpoliizan KOKOHIC KOHCEPEINepiniy MUKpoouono-
2uANLIK 3epmmeynepi kopceminzen. Kazipei yakoimma uiemenoe de, 6i30in ende 0e mamax, OHiMOepiniy canacol
MeH Kayinci3zoizin Kammamacwl emy yuiin HOpMamuemik Kyxjcammap men ycvlnvicmap dencenoi mypoe a3ip-
aenyoe. A3vlK-mynaik OHIMOepiniy canacvl MeH OYAIHYIHIH moMmenodeyine OUOXUMUANBIK ((pepmenmamuemi)
npouecmep acep emyi mymkin. byzan acep ememin mazel 6ip mManvi306l akmop - MUKpoOmMblL 1ACMAYULbL
3ammap. Mukpoopzanuzmoep MmMexXHON02UANBIK HCADOLIKMAapObly, Oemi, OCIMOIK WIUKI3ambl apKblibl OAibIH
KoHcepeinepze 0e myceodi. Kokonic 0ammazam Koncepeinepi — cyblkmail Hemece Kbl30blpbli2aH Kyiloe Konoanyza
Oonamuin, apmypai a0icheH acnazovlk OHOeN2eH KOKOHICMmepoeH OaublHOanzan oaivin mazamoap. bacmot
MiHOem KOKOHIC 0aMmazam KOHCepeiNepiHil, MUKPOOUONOZUATIBIK KOPCEeMKIWin 3epmmey 0071bln maowliaosl.
3epmmey namuiceci O0UBIHULA ATIBIHZAH YI2INEPOIH KYPAMBIHOA Kelloip MUKPOOpZAHU3IMOeED Ke30eCcmi.

Heri3ri ce3aep: KoKoHIC IoMTaFaM KOHCepBiJiepi, KapaKyMbIK, Taphbl, kapmaaap, XACCII,
cbIH 0akblL1ay HYKTeaepi (KKT).

Introduction taken a special place in our country. This is primari-
In recent years, the problem of food quality ly caused by an increasing number of adverse an-
and safety, including their ecological cleanness, has thropogenic factors and their impact on the envi-
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ronment,agricultural crops and productive animals.
Food quality is usually understood as a set of prop-
erties that provide a person's physiological needs for
food and taste substances, as well as specific organ-
oleptic characteristics of various products.

Miroorganisms constantly contaminates on
surface of technological equipments, vegetables raw
material and as a result they end up in canned food.

In case of violation of temperature and hu-
midity conditions and storage periods of canned
meat, microorganisms through the activity of their
own proteolytic enzymes can also noticeably
change the quality characteristics of canned vege-
table snacks, which may in this case become dan-
gerous for the health of the consumer [1].

Currentlyboth abroad and in our country,
regulatory documents and recommendations on
ensuring quality and safety of foodare actively
developed.At the international level, the HACCP
concept received greatest recognition and dissemi-
nation, which became the main model of food
quality and safety managementin many countries.
HACCP is a conceptually simple system by which
enterprises that produce canned food can identify
and assess risks that affect the safety of their food
products, and implement technological control
mechanisms necessary to prevent or contain risks
within acceptable limits, monitor the functioning
of control mechanisms and keep current records.
Currently, HACCP is the most effective system
which guarantees the maximum safety of food
delivered to consumers on a national scale [2].

A critical zone in the canning industry is a
defined or restricted space in which the product
and the surfaces contacting with it are exposed
to the environment and are at risk of contamina-
tion. The HACCP procedure for identifying crit-
ical control points (CCP) serves the purpose of
preventing the influence of these hazards during
production. They are understood as the moment,
stage or operation at which the application of
control mechanisms is possible in order to pre-
vent, eliminate or reduce to an acceptable level
of risks fraught with food contamination.

The following 5 critical points should be
recognized as the most rational:

1. Input control of raw materials upon re-
ceipt of production;

2. Control of temperature conditions in
industrial premises;

3. Monitoring of technological operations in
the manufacture of canned food before sterilization;

4, Control of sterilization modes;
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5. Control of the modes of storage of
products after sterilization.

In determining normative indicators in con-
trol critical points (CCP) of the HACCP system, it
is necessary to adhere to the requirements of current
normative documents (San-PiN, standards).[8]

Canned vegetable snacks are ready meals of
high demand, consisting of a mixture of fried in
vegetable oil and blanched vegetables and charac-
terized by high nutrition and good taste. The study
of the quality and consumer properties of canned
vegetable snacks sold in retail chains is very im-
portant for research at this moment, due to the
growing demand for these products.

Microorganisms in the production of
canned vegetable snacks fall into a jar with the
main raw material, root vegetables, root greens,
tomato paste, salt, sugar, spices. A significant role
in the contamination of canned food with micro-
organisms is played by contaminated equipment,
pipelines, workwear, the use of manual processes
in the processing of raw materials, poor prepara-
tion of containers, pans for raw materials,
etc.Vegetable raw materials delivered to the plant,
especially root crops, are heavily contaminated
with various microflora. Lactic acid bacteria, mold
fungi, and putrid bacteria are found in large quan-
tities. There are always bacteria of the group Esch-
erichia coli (Coli aerogenes) and butyric acid [3].

Mostmicrobes inside canned food do not de-
velop and do not cause spoilage of the product, as
they are oppressed by the action of high tempera-
ture during sterilization, lack of air, and in some
cases, the acidic reaction of the contents.However,
some of them (more often spore anaerobes) gradu-
ally begin to show vital activity during storage. As a
result, they form gases that inflate the jar. Such
spoilage is called biological puffer.Blowed canned
food is not subject to use, as it can cause severe poi-
soning. Sometimes spoilage of canned food occurs
in connection with the so-called flat-sour spoil-
age.This defect occurs when the residual anaerobic
(spore) microflora develops, fermenting carbohy-
drates without the formation of gaseous products. In
this regard, there is no blowing of the cans. Howev-
er, the contents are spoiled when opened, it has a
sour-putrid smell, a liquefied consistency.

Spoilage of canned food can be caused by
yeast, mold and non-spore-forming bacteria.
Yeast, mold and lactic acid bacteria can cause
spoilage of canned food with a pH below 4.5. The
development of yeast and lactic acid bacteria
causes puffer as a result of the release of
CO2.Mold is characterized by a need for oxygen
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and this makes it difficult for them to develop in
canned food, which is in a hermetically sealed
container. The presence of spores of Byssochla-
mysfulva, Aspergillus malignus and some Penicil-
lium species in pasteurized products was found.
When these microorganisms multiply, the
product's marketable appearance changes, its taste
and nutritional advantages decrease. Most mold
fungi belong to saprophytes, but among them there
are strains that have toxic properties.

Another group of microorganisms that
cause spoilage of sterilized canned food is spore-
forming bacteria. Usually, the vegetative cells of
these bacteria are destroyed under the accepted
sterilization regimes, and the spores of bacilli and
Clostridium can remain alive, since they are one of
the most resistant life forms of microorganisms. In
terms of requirements for the temperature condi-
tions under which they develop, spore-forming
bacteria are divided into mesophilic and thermo-
philic. Their spores differ in temperature re-
sistance. Spores of mesophilic spore-forming bac-
teria have different resistance to heat depending on
the species that produces them. Some of them die
at 100 °C in a few minutes, others survive at tem-
peratures above 100°C and prolonged heating.
The spoilage they cause in canned food is charac-
terized by certain features.

When blanching, non-spore-forming mi-
croflora dies; part of the cells and spores are
washed off with hot water. When roasting the
main raw material at a temperature of 130-140
°C and root crops at a temperature of 120-125
°C all microorganisms die or the most heat-
resistant spores are preserved [4].

Materials and Research Methods

Experimental research of safety indicators of
canned vegetable snacks was conducted at the
Institute "research Institute of food safety”. Research
on microbiological indicators was carried out
according to the standard "GOST 30425-97".

The objects of the study were: canned
vegetable snacks with various cereals of different
samples. In total, 6 samples of ready canned
vegetable snacks with various cereals were
examined during the work [5,6].

Therewere used traditional schemes of
microbiological control in the production of
canned vegetable snacks, set out in GOST,
guidelines, instructions in the work.

Sampling of canned vegetable snacks and
preparing them for research

In accordance with GOST 30425-97, 6
cans of canned vegetables were taken for mi-
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crobiological tests, which do not have any pack-
aging defects in appearance. Each sample
(product unit) was labeled according to the con-
trolled lot code and numbered.

Canned food that delivered to the labora-
tory was stored at room temperature for no more
than 24 hours. When studying canned vegetable
snacks with signs of spoilage during the devel-
opment of puffer phenomena, samples were
stored in parallel at temperatures (37+1)°C and
(20+1)°C. Preparation of canned vegetable
snacks for microbiological study was carried out
in accordance with GOST 30425-97.

Determination of mesophilic and thermo-

philic Clostridium spores before sterilization

The method is intended for the determination
of mesophilic or thermophilic Clostridium spores.
These studies were carried out with an increased
number of KMAFANM in canned food before steri-
lization, when the microbiological defect of ready
canned food was detected by the defects of puffer,
«flappers», a sign of microbiological damage of
0.2%, during preventive control of the studied ma-
terial was kept in a water bath for a certain time
after the established temperature: to determine the
spores of thermophilic aerobic, facultative anaero-
bic and anaerobic microorganisms at a temperature
of (95+1)°C inside a test tube with the product for
20 minutes; for isolation of spores of mesophilic
aerobic, facultative anaerobic and anaerobic micro-
organisms - at a temperature of (80£1)°C inside the
test tube with the product for 20 min.

Temperature control of crops of the ana-
lyzed product, confirmation of the presence of
mesophilic anaerobic micro-organisms in them,
and calculation of MPN was performed in ac-
cordance with GOST 10444.4-85.

When determining thermophilic anaerobic
microorganisms, temperature control of crops was
performed according to GOST 10444.6-85. De-
termination of the number of spores of mesophilic
or thermophilic aerobic and facultative anaerobic
microorganisms was carried out by seeding in Pe-
tri dishes with canned food according to GOST
10444.1-85, and thermostation according to GOST
10444.1-85 and GOST 10444.5-85.

Determination of yeast and mold fungi

The method is based on seeding the studied
product into nutrient media, determining whether
the selected microorganisms belong to mold fungi
and yeast by their characteristic growth on the nu-
trient media and by cell morphology.

This method is used for:
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— determination of compliance of micro-
biological indicators of quality of canned vege-
table shacks with the requirements of normative
and technical documentation;

— establishment of industrial sterility of
canned food;

— finding out the causes of defects in
canned vegetable snacks;

—determining the degree of mold infesta-
tion in the walls of cooler rooms;

For analysis, at least (10+1) g of canned
vegetable snacks were selected, homogenate and
initial dilution were prepared. For this purpose, as
well as for subsequent ten-fold dilutions, a saline
solution was used. The Saburomedium was used
in the work. Prepared dilutions from canned vege-
table snacks were sown in parallel in two Petri
dishes and filled with a molten medium with a
temperature no higher than (45+1)°C. In parallel,
15-20 cm3 of Saburo medium was poured into a
separate Petri dish to check for sterility. The crops
were thermostated at a temperature of (24+1)°C

Q=

TN

for 5 days. After 3 days of thermostatting, a pre-
liminary accounting of characteristic colonies was
performed. After 5 days, the final accounting of
the results of crop temperature control was per-
formed. Yeast and mold colonies were separated
visually.The growth of yeast on the Saburo medi-
um was accompanied by the formation of large
convex, shiny, grayish-white colonies with a
smooth surface and an even edge

The growth of mold fungi in the agaric
medium was accompanied by the formation of
mycelium of various colors.

If necessary, the separation of yeast and
mold colonies was performed using microscopic
examination. For this purpose, preparations were
prepared from individual colonies using the
crushed drop method. The results of microscopy
are evaluated using the characteristics of yeast and
mold fungi specified in GOST 10444.12-88 [7].

The amount of yeast and mold in 1 g of
product (X) was calculated by formula:

10n (1)

nl+n2=0.1

> N-where is the sum of all counted colo-
nies on Petri dishes in two consecutive ten-fold
dilutions, provided that each Cup has grown
from 15 to 150 colonies;

nl - number of Petri dishes, counted for
less dilution;

n2 - number of Petri dishes, counted for
more;

and n is the degree of a smaller dilution of
the product.[2]

Results and their Discussion

The following table shows the microbio-
logical indicators of canned vegetable shack
foods with various cereals (Table 1).

Table 1. Microbiological indicators of canned vegetable snacks

Indicators
Samples Non-spore-forming microorganisms, including lactic acid
and mold fungi, and yeast, in 1G (cm3) of the product
Yeast Mold fungi Lactic acid
Cannedvegetablesnacks 1 - -
MNe6 (90gbuckwheat)
Canned vegetable snacks - 1 -
MNe5 (90gmillet)
Canned vegetable snacks 1 - 1
MNe4(100gbuckwheat)
Canned vegetable snacks 1 3 -
Me3 (100gmillet)
Canned vegetable snacks 3 1 1
Me2 (110gbuckwheat)
Canned vegetable snacks 1 4 -
Mel (110gmillet)
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The figure shows the microbiological indicators of canned vegetable snacks with various cereals(Figure 1).

Microbiological indicators of canned vegetable snacks with
the addition of various cereals, g(cm3)
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Figure 1. Microbiological indicator of canned vegetable snacks with the addition of cereals

Non-spore-forming  microorganisms  were
found in all samples, including lactic acid microorgan-
isms, mold fungi and yeast. This can be caused by
many factors. In the future, we need to use effective
methods of reducing the level of microorganisms.

Conclusions

This article determined microbiological
indicators of canned vegetable snacks.According to
the results of the study, non-spore-forming micro-
organisms were found in the samples. Microorgan-
isms that retain their viability during heat treatment,
i.e. during the sterilization of canned food, are
commonly referred to as residual microflora. The
cause of microbiological damage of canned vegeta-
ble snacks is the presence of heat-resistant spore-
forming microorganisms in the raw materials and
equipment surfaces, or a direct violation of the tem-
perature and time parameters of filling and steriliza-
tion of products. The definition of CCP in the can-
ning industry will allow us to effectively manage
critical processes, ensuring the production of high-
quality and safe products. The production of high-
quality canned products with a minimum content of
microorganisms that can preserve their original
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properties for a long time remains the most im-
portant task for the canning industry.
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KbIIIKBbIVITIAHFAH KOKOHIC HIBIPBIHJIAPBIHBIH TAFAM/IBIK KOHE
BUOJIOTUAJIBIK KYHABIJIBIFBIH 3EPTTEY

YI.C. ChI3IbIKOBA*, *H.E. 3APUIIKAA, *K.M. ABJTHEBA, *M.O. KO)XAXHUEBA

Y( «Anmatsl TexHoOrusIbIK yauBepeuteTi» AK, Kazakcran, 050012, Anmarsi K., Toesie 61 kemr., 100)
ABTOP-KOPPECIOHAECHTTIH 3JIEKTPOHIBIK romTackr: laila.ss@mail.ru*

Makanaoa KOKOHIC WBIPLIHOGPLIHBIY, OP2AHONENMUKATBIK HCIHE PUIUKATNLIK-XUMUANBIK, CARA KOpcem-
Kiuimepin Kaablnmacmulpyoa Op2anuKaIblK KblKsl10apobl naiioanany MymKinoizi, pyKcam eminzen opeanu-
KanwlK, KblWKbL10apObl NAiOAIaHa OMmblPpbln KOKOHIC WBIPLIHOAPLIHBIY PEeUenmypanapsl MeH mexHOoa0-
UANAPBIN 23ipTey, HCAHA KOKOHIC WbIPbIHOAPBIHBIY OP2AHOJIENMUKATBIK KOpCcemKiuimepi, mazamovlK JHcoHe
OUO0102UANBIK, KYHOBLIBIZbIH 3epmmey Hamudicenepi kapacmulpolizan. En scui ondipinemin momen KbliKbliowl
KOKOHIC WIbIPLIHOApbINGIY, (acKabdaK, Kuap, cadiz), COHOAU-AK OUO0102UANBIK KYHOBLIBIZbL IHCOAPLL HCAHA
KyRax)coan2an KOKOHIC WbIPbIHOAPBIHGIH CURAMMAMANapsl 3epmmenzen. JKymvic namudicenepi: KolUKbl-
OaHOBIPBLIZAH KOKOHIC WbIPLIHOAPBL MEH 0Napobly He2i3inde2i Kynaxcoapovly peyenmypanapbl MeH mexXHOo-
ao2uacel 3ipaendi. OpzanonienmuKaivly HeaHe QUIUKAIbIK-XUMUATLIK KOpCemKiuimep 00ublHua acKadax-
mawn, KUApOan, cadizoen Hcacan2an a3 KblKbliobl KOKOHIC WIBIPLIHOAPBL HCIHE 0NapOobly He2i3indesi Kynasyc-
0an12an WHIPLIHOAPOLIH, MAAMOBIK JHCIHE OUO0I02UANBIK KYHOBLIbIZbL 3epmmendi. Kymvicmoly 03eKkminizi:
KblUKbLL emec KOKOHIC WbIPbIHOAPbl MEH CYCbIH-KYRAX}COapobly acCOPmMUMEHmMin KbliKbLI0AHObIPbIImMap
peminde pyKcam eminzen opeaHuKanblK KblKbl10apOobl RA0AIAHA OMbBIPLIN KEHEmy JHcaHe 0aapobl eudIMOiK
JHCaHe nPoPUIAKMUKATIBIK CYCHIH Peminoe naiioanamy.

Herisri ce3iep: K6KOHIC MIBIPBIHBI, KYNAXKIAIFAH IIBLIPBIH, TAFAMJBIK KbIIIKbLIIAP, TUMOH
KbIIKbLIbI, (p0c(op KbIIIKbLIbI.

HCCJIEJJOBAHUE MMUIIEBON U BUOJIOTMYECKOM IIEHHOCTH
KHUCJIBIX OBOLIHBIX COKOB

LI.C.ChI3/IPIKOBA*, *H.E.3APHIJKAA, *K.M.ABJTUEBA, *M.O.KO)KAXUEBA

{(AO «AnmaTHHCKHI TeXHOJOrHYecKHii ynuBepcuTer», Kazaxeran, 050012,
r. Anmarsl, yi. Toje 6u, 100)
DreKTpoHHAs T0YTa aBTOpa-Koppecmnonaenta: laila.ss@mail.ru*

B cmamoe paccmompena 603MOMCHOCHb UCRHOJ1b306AHUA OP2AHUYECKUX KUC]IOm npu d)opmuposauuu
Op2anoienmu4ecKux u (]m3ul<0—xumuuea<ux nokazameneil Kaiecmea O60UW{HbIX COKOG6, paspaﬁomxa peuenmyp
u mexHoo2uil OBOULHBIX COKO6 C UCROJIb30B6AHUECM DA3PEUICHHBIX OP2AHUYECKUX KUC/Iom, Op2aHoienmuiecKkue
nokazamesiy CeeHcUxX 060UIHBIX COKO6, pe3)jibmamnbl uccneoosanus numesoﬁ u Ouonozuueckoii UCHHOCMU.
H3yllel'lbl xXapakmepucmuku Haubonee uwacmo npouwoduMblx O6OULHBIX COKO6 C HU3KOU KUCTOMHOCHIbIO
(mbmea, ozypeu, M0pK08b), a maKoice CeeHcux KynaxucupoeanHbvlx 060U{HbIX COKO6 C 8bICOKOUL OUO0102UUECKOlL
UEeHHOCmDbIO. Pe3yﬂbmtlmbl paﬁombt: pa3pa60manbt peuenmypsl U MEXHOI02UA HOOKUCIEHHbIX O60U{HBIX COKO6
u Kynaofceﬁ Ha ux ocnoge. Hccneoosana nuuieeasn u ouonozuueckan UEeHHOCMDb C1aboKuCcbIX O060ULHBIX COKO8
U3 MmMbulK6bl, 02ypua, MOpPKosu U KyRAJXCHbIX COKO6 HA UX OCHO6e no opecanoienmudecKkum u qbu;mxo-
XUMUUECKUM RNOKA3amesiAam. AKmyaJleOCmb paﬁombt: pacuwiupenue accopmumenma HEKUCIbIX 060ULHbIX
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