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Pa3paboTaH MICTyIIUTEIb-TIPECC I IICTyIIIe-
HUS U TIpecCOBaHMs ceMsiH caduiopa. B pesyib-
TaTe OMNpE/CICHbl ONTUMAIILHBIC MapaMeTPhl U
Obuta pa3paboTaHa OOOPYJOBaHWE MO MPOU3-
BOJICTBY cadIopoBOTO Macia Uit oOec-TiedeHus
MaKCUMAaJIBHOTO BBIXOJIa MPOJIYKTa TPeOyeMOro
BBICOKOTO Ka4eCTRa.
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RESEARCH OF SAFE METHODS OF PRODUCTION OF CANNED VEGETABLES
USING GRAIN CROPS
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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
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-
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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).

HNCCIEAOBAHUE BE3OITACHBIX CIIOCOBOB ITPOU3BOACTBA OBOIIHBIX
3AKYCOYHBIX KOHCEPBOB C HCIIOJIb3OBAHUEM 3EPHOBBIX KYJIBTYP

!J1.K. CEHTUPEEKOBA*, 'J1.C. ChI3/JbIKOBA

(AO «ATMATHHCKHUI TeXHOJIOTHYeCKUil yHUBepcuTeT», Kazaxcran, 050012,
r. Anmarsl, yi. ToJe 6u, 100)
DJekTpoHHas 1o4Ta aBTopa-koppecnonaenTa: laura kalikulovna@mail.ru*

B cmambve npedcmasnenvt MuKpoouonozuuecKue uccie006aHus 060WHbIX 3aKyCOUHbIX KOHCEPEOE, C 3a-
MEHOU KOMNOHEHIMO0G PATUYHLIMU Kpynamu. B nacmosuiee epema, Kak 3a pybeicom, max u ¢ naweii cmpame,
AKMUGHO pazpadamovléaiomca HOPMAMUeHvle OOKYMEHMbL U PEKOMEHOAyulu no obecneueHuio Kavecmea u oe3-
onacnocmu nuuiegvix npooykmos. Crujicenue Kauecmea U NOpUA RUWEELIX NPOOYKMOG MOcem Oblimb
6bI36aHA OUOXUMUYECKUMU (hepMeHmamUueHbIMU) NPOUECCamu, C6OUCMEEHHBIMU camum npodykmam. /Apyzum
BAMICHBIM (PAKMOPOM, GNUAIOWUM HA IMO, AGNAIOMCA MUKPOOHbIe KOHmamunanumol. Mukpoopzanusmel no-
CMOAHHO KOHRMAMUHUPYIONM HOBEPXHOCIMU MEXHOI02UYECKO20 000PY006anUs, 080UHOZ0 CHIPbA U, 8 KOHEYHOM
cueme, nonaoaiom ¢ Koncepgvl. Qgoujnvle 3aKycouHble KOHCEPEL — 20MOBble H100a, NPUZOMOBIEHHbLE U3 060-
wieii, 00padOMaAHHBIX PASIUYHBIMU CHOCOOAMU, KOMOPbIE MONCHO UCNOJIb306ANb 6 X0JI00HOM WU HAZPEMOM
cocmoanuu. OcHOGHOU 3a0aueil A6NACMCA U3YUEHUE MUKPOOUONOZUYECKUX NOKA3Amenei O08OU{HbIX
3aKycounbix Koncepeog. Ilo pesynomamam uccnedosanus é oopazyax 0bliu 0OHAPYICEHB! HEKOMOpPbLIE GUOb
MUKPOOPZAHUIMOB.

KurueBble ci10Ba: OBOLIHbIE 3aKYyCOYHbIe KOHCEPBbI, Ipeuka, mumeHo, kpyna, XACCII,
kpurnyeckue Touku (KKT).

JOHII JAKBUIJAP KOJIJAHBIJIFAH KOKOHIC IOoMTATAM KOHCEPBUJIEPI
OHAIPICIHIH KAYIIICI3 TOCIULAEPIH 3EPTTEY

!J. K. CEHTMPEEKOBA*, 'JI1.C.CbI3/{bIKOBA

(«AsiMaThbl TexHOJIOrusAIbIK YHUBepcuTeTi»AK, Kazakcran, 050012, Anmatsl K., Tese 0u keuu., 100)
ABTOpP-KOPPECTIOHACHTTIH 3J1EKTPOHIBIK TomTackl: laura kalikulovna@mail.ru*

bepincen  maxanaoa op mypai  capmamen  AIMACMBIPLLIZAH — KOKOHIC — KOHCEPBiNepiHiH
MUKpoOuonozuanvlk 3epmmeynepi kopceminzen. Kazipei yaxpimma wemenode oOe, 0i30in ende de mamax
OHIMOEPIHiN canacvl men Kayincizoizin KamMmamacslz emy yuliH HOPMAMUEMIK KyHcammap meH YCblHbICHap
oencendi mypoe azipnenyoe. A3blK-myniK OHimOepiniH canacvl men OyAiHYiHIH moMeHOeyine OUOXUMUATBIK,
(pepmenmamuemi) npouecmep acep emyi mymkin. byean acep ememin maevi 0ip manvi306l hakmop -
Mukpoomoel aacmaywivt 3ammap. Mukpoopzanuzmoep MmMeXHONOUANBIK HCADOLIKMapovly 0emi, O6CiMOIK
wuKizamsl apKplivl OaiiblH Koncepginepze o0e mycedi. Kexonic dommazam rxoucepeinepi — cyvikmail nHemece
KbI30bIpblI2an Kylioe Konoanyza 60aamoit, Jpmypii a0icnen acna3ovlk oHoen2eH KOKOHicmepoen 0aublnoanzan
oaitbin mazamoap. bacmuvr minoem KoKoHic 0ammazam KoOHCEPEINepiHiH MUKDOOUOIOZUANBIK KOPCEMKIuin
3epmmey 00716ln  mMaodvlIadbl. 3epmmey Hamudceci OOUBIHWA ANBIHEAH 2IiNEPOiH KYpamvlHOa Keuoip
MUKPOOPZAHU3IMOED Kez0ecmi.

Herisri ce3nep: kekeHic JOMTaFaM KOHCepBijepi, KapaKyMBIK, Tapsl, :kapmaJap, XACCII,
cbIHU OakbL1ay HYKTedsepi (KKT).

Introduction This is primarily caused by an increasing num-
In recent years, the problem of food quali- ber of adverse anthropogenic factors and their
ty and safety, including their ecological clean- impact on the environment,agricultural crops
ness, has taken a special place in our country. and productive animals.Food quality is usually
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understood as a set of properties that provide a
person's physiological needs for food and taste
substances, as well as specific organoleptic
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
humidity conditions and storage periods of
canned meat, microorganisms through the activ-
ity of their own proteolytic enzymes can also
noticeably change the quality characteristics of
canned vegetable snacks, which may in this case
become dangerous for the health of the consum-
er.[7]

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 dissemination, which became the main
model of food quality and safety managementin
many countries. HACCP is a conceptually sim-
ple system by which enterprises that produce
canned food can identify and assess risks that
affect the safety of their food products, and im-
plement technological control mechanisms nec-
essary to prevent or contain risks within ac-
ceptable limits, monitor the functioning of con-
trol mechanisms and keep current rec-
ords.Currently, HACCP is the most effective
system which guarantees the maximum safety of
food delivered to consumers on a national
scale.[1]

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;
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3. Monitoring of technological operations
in the manufacture of canned food before steri-
lization;

4. Control of sterilization modes;

5. Control of the modes of storage of
products after sterilization.

In determining normative indicators in
control critical points (CCP) of the HACCP sys-
tem, it is necessary to adhere to the require-
ments 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
characterized by high nutrition and good taste.
The study of the quality and consumer proper-
ties of canned vegetable snacks sold in retail
chains is very important 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
microorganisms is played by contaminated
equipment, pipelines, workwear, the use of
manual processes in the processing of raw mate-
rials, poor preparation of containers, pans for
raw materials, etc.Vegetable raw materials de-
livered to the plant, especially root crops, are
heavily contaminated with various microflo-
ra.Lactic acid bacteria, mold fungi, and putrid
bacteria are found in large quantities. There are
always bacteria of the group Escherichia coli
(Coli aerogenes) and butyric acid.[3]

Mostmicrobes inside canned food do not
develop and do not cause spoilage of the product,
as they are oppressed by the action of high tem-
perature during sterilization, lack of air, and in
some cases, the acidic reaction of the con-
tents.However, some of them (more often spore
anaerobes) gradually 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 poisoning. Sometimes spoilage
of canned food occurs in connection with the so-
called flat-sour spoilage.This defect occurs when
the residual anaerobic (spore) microflora develops,
fermenting carbohydrates without the formation of
gaseous products. In this regard, there is no blow-
ing of the cans. However, the contents are spoiled
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when opened, it has a sour-putrid smell, a lique-
fied 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 bacte-
ria causes puffer as a result of the release of
CO2.Mold is characterized by a need for oxygen
and this makes it difficult for them to develop in
canned food, which is in a hermetically sealed
container. The presence of spores of Bysso-
chlamysfulva, Aspergillus malignus and some
Penicillium 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 conditions under which they devel-
op, spore-forming bacteria are divided into
mesophilic and thermophilic. Their spores differ
in temperature resistance. Spores of mesophilic
spore-forming bacteria 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 temperatures above
100°C and prolonged heating. The spoilage
they cause in canned food is characterized 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]

Object and methods of study

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
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different samples. In total, 6 samples of ready
canned vegetable snacks with various cereals
were examined during the work.

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-
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 determina-
tion of mesophilic or thermophilic Clostridium
spores. These studies were carried out with an
increased number of MAFAnM in canned food
before sterilization, when the microbiological
defect of ready canned food was detected by the
defects of puffer, "flappers", a sign of microbio-
logical damage of 0.2%, during preventive con-
trol of the studied material was kept in a water
bath for a certain time after the established tem-
perature: to determine the spores of thermo-
philic aerobic, facultative anaerobic and anaero-
bic 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 mi-
croorganisms - 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 anaero-
bic microorganisms, temperature control of
crops was performed according to GOST
10444.6-85. Determination of the number of
spores of mesophilic or thermophilic aerobic
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and facultative anaerobic microorganisms was
carried out by seeding in Petri 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 stud-
ied product into nutrient media, determining
whether the selected microorganisms belong to
mold fungi and yeast by their characteristic
growth on the nutrient media and by cell mor-
phology.

This method is used for:

—determination of compliance of micro-
biological indicators of quality of canned vege-
table snacks 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 vegetable snacks were sown in parallel
in two Petri dishes and filled with a molten me-
dium with a temperature no higher than
(45+1)°C. In parallel, 15-20 cm3 of Saburo me-
dium was poured into a separate Petri dish to
check for sterility. The crops were thermostated
at a temperature of (24+1)°C for 5 days. After 3
days of thermostatting, a preliminary accounting
of characteristic colonies was performed. After
5 days, the final accounting of the results of
crop temperature control was performed. Yeast
and mold colonies were separated visually.The
growth of yeast on the Saburo medium was ac-
companied by the formation of large convex,
shiny, grayish-white colonies with a smooth
surface and an even edge.[5,6]

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 micros-
copy are evaluated using the characteristics of
yeast and mold fungi specified in GOST
10444.12-88.

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

Q DXL 10
=———10n
nl+n2+0.1 )
> N-where is the sum of all counted colo- n2 - number of Petri dishes, counted for
nies on Petri dishes in two consecutive ten-fold more;

dilutions, provided that each Cup has grown
from 15 to 150 colonies;

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

and n is the degree of a smaller dilution of
the product.[2]
The analysis of study results

Table 1 — Microbiological indicators of canned vegetable snacks

Samples

Indicators

Non-spore-forming microorganisms, including lactic acid
and mold fungi, and yeast, in 1G (cm3) of the product

Yeast Mold fungi Lactic acid
Cannedvegetablesnacks Ne6 (90gbuckwheat) 1 - -
Canned vegetable snacks Ne5 (90gmillet) - 1 -
Canned vegetable snacks Ne4(100gbuckwheat) 1 - 1
Canned vegetable snacks Ne3 (100gmillet) ) 3 -
Canned vegetable snacks No2 (110gbuckwheat) 3 ) )
Canned vegetable snacks Nel (110gmillet) ) 4 -
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Figure 1-Microbiological indicator of canned vegetable snacks with the addition of cereals

Microbiological indicators of canned vegetable snacks with
the addition of various cereals, g(cm3)
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Non-spore-forming microorganisms were
found in all samples, including lactic acid mi-
croorganisms, 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 mi-
croorganisms were found in the samples. Micro-
organisms that retain their viability during heat
treatment, i.e. during the sterilization of canned
food, are commonly referred to as residual micro-
flora. The cause of microbiological damage of
canned vegetable snacks is the presence of heat-
resistant spore-forming microorganisms in the
raw materials and equipment surfaces, or a di-
rect violation of the temperature and time pa-
rameters of filling and sterilization of products.
The definition of CCP in the canning industry
will allow us to effectively manage critical pro-
cesses, ensuring the production of high-quality
and safe products. The production of high-
quality canned products with a minimum con-
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tent of microorganisms that can preserve their
original properties for a long time remains the
most important task for the canning industry.
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'A.E. NAZIMBEKOVA, 'D.A. TLEVLESSOVA* 'A.E. KAYRBAEVA

!(«Almaty Technological University», Kazakhstan, 050012, Almaty, st. Tole Bi, 100)
Corresponding author email: tlevlessova@gmail.com

The knowledge of the grinding processes of the pulp of fruits and vegetables is not sufficient. In this arti-
cle, we examined the processes of destruction, grinding, mixing the pulp of watermelon. The criterion equations
of these processes are derived taking into account the indicators of the pulp and peel of the watermelon. The
derivation of criteria equations for calculating the characteristics of the processes used in the processing of wa-
termelon fruits is considered. The mechanic-technological basis for calculating and designing machines for pro-
cessing watermelons for food purposes is outlined. The results of experimental studies to determine the optimal
kinematic and structural parameters of these machines are presented. The basic physic mechanical and rheolog-
ical properties of watermelon fruits are given. One of the tasks set for the researcher was to choose a physical
model of the processes of separation of pulp from the crust, destruction, grinding of pulp and mixing of the pulp.
The values of these quantities depend both on the kinematic parameters of the dynamic interaction and on the
Dphysic mechanical and rheological properties of the fruits of melons. The obtained criteria equations can be
used to determine the technological parameters of machines where it is necessary to destroy the fetus with mini-
mal energy costs.

Key words: watermelon, criteria equations, process calculation, cutting, piercing, disruption,
flesh, pulp.

®U3NKO-MATEMATHUYECKAS MOJEJIb ITPOIIECCOB YCTPOMCTBA /151 ITE-
PEPABOTKU APBY30B

'A.E. HA3BIMEEKOBA, 'JT.A. TJIEBJIECOBA, 'A.E. KAHPEAEBA

(«AJIMaTHHCKMIT TeXHOJIOTHYeckuii yHuUBepcuTeT», Kazaxcran, 050012, r. Anmarsl, yJi. Tosae bu, 100)
DJeKTpOHHAs II0YTa aBTOpa KoppecnoHAeHTa: tlevlessova@gmail.com

3uanue npoyeccos uIMeab4eHUs MAKOMU PpyKmoes u 0souieit HedoCMAamouHo 0 CO30aHus 6azvl Oan-
HBIX HO CGOUCMEAM, XAPAKMEPUCIMUKAM U COPMOBLIM 0COOEHHOCMAM N100d. B amoii cmamuve mol paccmompe-
JIU BPOYECCHl UBMEIbYUEHUSl, NEPEMEUUBAHUA MAKOMU 8 ROIOCHU ap0y3a 0151 NOSLYYeHUs OYULEeHHOU KOPKU U
00HOpOOHOU Makomu. Kpumepuansnsie ypasnenus ymux npoueccos 8bleedensl ¢ yuemom noxazamenei ms-
Komu u Koycypul apoysa. Paccmompen 61600 KpumepuanbHovlX ypasHeHuil 01 paciema XapaKkmepucmux npo-
Ueccos, UCROIL3YeMbIX Npu nepepadomke nnoooe apoysa. Hznorcenvt mexano-mexmnonozuueckue 0CHOGbl pac-
uema u NPOEKMUPOBAHUA MAWUH O1A 00padomku apoy306 0na nuuiesvix yenei. Ilpusedensvt pezyromamut
IKCREPUMEHMATIbHBIX UCCIC008AHUIL NO ONPEOENIEHUI0 ORMUMATIBHBIX KUHEMA-MUYECKUX U KOHCIMPYKMUBHBIX
napamempos smux mawun. IIpusedenvlt ochosHble pusuKo-mexanuuecKue u peorozuiecKue ceolicmea niooos
apoysa. Oona u3 3a0au, HOCMABIEHHBIX HEPEO UCCTIe006amenem, 3aKII0UANaAch 8 6blOOpe huzuueckoit mooenu
npoueccoe omoeneHus nyibnbl Om KOpKu (6e3 paspyuwienus), paspyuienus, usmeab4eHus nyaivnsl u nepemeuii-
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