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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). 
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ЗАКУСОЧНЫХ КОНСЕРВОВ С ИСПОЛЬЗОВАНИЕМ ЗЕРНОВЫХ КУЛЬТУР 
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В данной статье представлены микробиологические исследование овощных закусочных консер-

вов с различными крупами. В настоящее время, как за рубежом, так и в нашей стране, активно разра-

батываются нормативные документы и рекомендации по обеспечению качества и безопасности пи-

щевых продуктов. Снижение качества и порча пищевых продуктов может быть вызваны биохимиче-

скими (ферментативными) процессами, свойственными самим продуктам. Другим важным факто-

ром, влияющим на это, являются микробные контаминанты. Микроорганизмы постоянно контами-

нируют с поверхностью технологического оборудования, овощного сырья и, в конечном счете, попа-

дают в консервы. Овощные закусочные консервы – готовые блюда, приготовленные из овощей, обрабо-

танных 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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Берілген мақалада әр түрлі жармамен алмастырылған көкөніс консервілерінің микробиоло-

гиялық зерттеулері көрсетілген. Қазіргі уақытта шетелде де, біздің елде де тамақ өнімдерінің сапасы 

мен қауіпсіздігін қамтамасыз ету үшін нормативтік құжаттар мен ұсыныстар белсенді түрде әзір-

ленуде. 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 quality 

and safety, including their ecological cleanness, has 

taken a special place in our country. This is primari-

ly caused by an increasing number of adverse an-

thropogenic factors and their impact on the envi-

mailto:laila.ss@mail.ru
mailto:laila.ss@mail.ru


 

Алматы технологиялық университетінің хабаршысы. 2022. №2. 

 

 

82 
 

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 НАССР 

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; 

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-

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 КMAFAnM 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 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 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 

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: 

 

                                                                                                                              (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] 

Results and their Discussion 

The following table shows the microbio-

logical indicators of canned vegetable snack 

foods with various cereals (Table 1). 

 

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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The figure shows the microbiological indicators of canned vegetable snacks with various cereals(Figure 1). 
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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 

properties for a long time remains the most im-

portant task for the canning industry. 
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Мақалада көкөніс шырындарының органолептикалық және физикалық-химиялық сапа көрсет-

кіштерін қалыптастыруда органикалық қышқылдарды пайдалану мүмкіндігі, рұқсат етілген органи-

калық қышқылдарды пайдалана отырып көкөніс шырындарының рецептуралары мен техноло-

гияларын әзірлеу, жаңа көкөніс шырындарының органолептикалық көрсеткіштері, тағамдық және 

биологиялық құндылығын зерттеу нәтижелері қарастырылған. Ең жиі өндірілетін төмен қышқылды 

көкөніс шырындарының (асқабақ, қияр, сәбіз), сондай-ақ биологиялық құндылығы жоғары жаңа 

купаждалған көкөніс шырындарының сипаттамалары зерттелген. Жұмыс нәтижелері: қышқыл-

дандырылған көкөніс шырындары мен олардың негізіндегі купаждардың рецептуралары мен техно-

логиясы әзірленді. Органолептикалық және физикалық-химиялық көрсеткіштер бойынша асқабақ-

тан, қиярдан, сәбізден жасалған аз қышқылды көкөніс шырындары және олардың негізіндегі купаж-

далған шырындардың тағамдық және биологиялық құндылығы зерттелді. Жұмыстың өзектілігі: 

қышқыл емес көкөніс шырындары мен сусын-купаждардың ассортиментін қышқылдандырғыштар 

ретінде рұқсат етілген органикалық қышқылдарды пайдалана отырып кеңейту және оларды еидәмдік 

және профилактикалық сусын ретінде пайдалану. 
 

Негізгі сөздер: көкөніс шырыны, купаждалған шырын, тағамдық қышқылдар, лимон 

қышқылы, фосфор қышқылы. 
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В статье рассмотрена возможность использования органических кислот при формировании 

органолептических и физико-химических показателей качества овощных соков, разработка рецептур 

и технологий овощных соков с использованием разрешенных органических кислот, органолептические 

показатели свежих овощных соков, результаты исследования пищевой и биологической ценности. 

Изучены характеристики наиболее часто производимых овощных соков с низкой кислотностью 

(тыква, огурец, морковь), а также свежих купажированных овощных соков с высокой биологической 

ценностью. Результаты работы: разработаны рецептуры и технология подкисленных овощных соков 

и купажей на их основе. Исследована пищевая и биологическая ценность слабокислых овощных соков 

из тыквы, огурца, моркови и купажных соков на их основе по органолептическим и физико-

химическим показателям. Актуальность работы: расширение ассортимента некислых овощных 
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