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Разработан шелушитель-пресс для шелуше-

ния и прессования семян сафлора. В резуль-

тате определены оптимальные параметры и 

была разработана оборудование по произ-

водству сафлорового масла для обес-печения 

максимального выхода продукта требуемого 

высокого качества. 
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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). 

 

ИССЛЕДОВАНИЕ БЕЗОПАСНЫХ СПОСОБОВ ПРОИЗВОДСТВА ОВОЩНЫХ 

ЗАКУСОЧНЫХ КОНСЕРВОВ С ИСПОЛЬЗОВАНИЕМ ЗЕРНОВЫХ КУЛЬТУР 
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 (АО «Алматинский технологический университет», Казахстан, 050012,  
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В статье представлены микробиологические исследования овощных закусочных консервов, с за-

меной компонентов различными крупами. В настоящее время, как за рубежом, так и в нашей стране, 

активно разрабатываются нормативные документы и рекомендации по обеспечению качества и без-

опасности пищевых продуктов. Снижение качества и порча пищевых продуктов может быть 

вызвана биохимическими (ферментативными) процессами, свойственными самим продуктам. Другим 

важным фактором, влияющим на это, являются микробные контаминанты. Микроорганизмы по-

стоянно контаминируют поверхности технологического оборудования, овощного сырья и, в конечном 

счете, попадают в консервы. Овощные закусочные консервы – готовые блюда, приготовленные из ово-

щей, обработанных различными способами, которые можно использовать в холодном или нагретом 

состоянии. Основной задачей является изучение микробиологических показателей овощных 

закусочных консервов. По результатам исследования в образцах были обнаружены некоторые виды 

микроорганизмов. 

 

Ключевые слова: овощные закусочные консервы, гречка, пшено, крупа, ХАССП, 

критические точки (ККТ). 
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ӨНДІРІСІНІҢ ҚАУІПСІЗ ТӘСІЛДЕРІН ЗЕРТТЕУ 
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Берілген мақалада әр түрлі жармамен алмастырылған көкөніс консервілерінің 

микробиологиялық зерттеулері көрсетілген. Қазіргі уақытта шетелде де, біздің елде де тамақ 

өнімдерінің сапасы мен қауіпсіздігін қамтамасыз ету үшін нормативтік құжаттар мен ұсыныстар 

белсенді түрде әзірленуде. Азық-түлік өнімдерінің сапасы мен бүлінуінің төмендеуіне биохимиялық 

(ферментативті) процестер әсер етуі мүмкін. Бұған әсер ететін тағы бір маңызды фактор - 

микробты ластаушы заттар. Микроорганизмдер технологиялық жабдықтардың беті, өсімдік 

шикізаты арқылы дайын консервілерге де түседі. Көкөніс дәмтағам консервілері – суықтай немесе 

қыздырылған күйде қолдануға болатын, әртүрлі әдіспен аспаздық өңделген көкөністерден дайындалған 

дайын тағамдар. Басты міндет көкөніс дәмтағам консервілерінің микробиологиялық көрсеткішін 

зерттеу болып табылады. Зерттеу нәтижесі бойынша алынған үлгілердің құрамында кейбір 

микроорганизмдер кездесті.  

 

Негізгі сөздер: көкөніс дәмтағам консервілері, қарақұмық, тары, жармалар, ХАССП, 

сыни бақылау нүктелері (ККТ). 

 

Introduction 

In recent years, the problem of food quali-

ty and safety, including their ecological clean-

ness, has taken a special place in our country. 

This is primarily caused by an increasing num-

ber of adverse anthropogenic factors and their 

impact on the environment,agricultural crops 

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 

НАССР 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; 

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 

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: 

 

                                                                                                                    (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; 

n1 - 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] 

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 №6 (90gbuckwheat) 1 - - 

Canned vegetable snacks №5 (90gmillet) - 1 - 

Canned vegetable snacks №4(100gbuckwheat) 1 - 1 

Canned vegetable snacks №3 (100gmillet) 1 3 - 

Canned vegetable snacks №2 (110gbuckwheat) 3 1 1 

Canned vegetable snacks №1 (110gmillet) 1 4 - 
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Figure 1-Microbiological indicator of canned vegetable snacks with the addition of cereals 
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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-

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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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 

physic 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. 
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Знание процессов измельчения мякоти фруктов и овощей недостаточно для создания базы дан-

ных по свойствам, характеристикам и сортовым особенностям плода. В этой статье мы рассмотре-

ли процессы измельчения, перемешивания мякоти в полости арбуза для получения очищенной корки и 

однородной мякоти. Критериальные уравнения этих процессов выведены с учетом показателей мя-

коти и кожуры арбуза. Рассмотрен вывод критериальных уравнений для расчета характеристик про-

цессов, используемых при переработке плодов арбуза. Изложены механо-технологические основы рас-

чета и проектирования машин для обработки арбузов для пищевых целей. Приведены результаты 

экспериментальных исследований по определению оптимальных кинема-тических и конструктивных 

параметров этих машин. Приведены основные физико-механические и реологические свойства плодов 

арбуза. Одна из задач, поставленных перед исследователем, заключалась в выборе физической модели 

процессов отделения пульпы от корки (без разрушения), разрушения, измельчения пульпы и перемеши-


